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��������������1DPH�RI�WKH�PHGLFLQDO�SURGXFW������

��� 3URGXFW�QDPH� 3DQWRQH[�'5�����3DQWRSUD]ROH���PJ�'HOD\HG�5HOHDVH�7DEOHWV�

���3DQWRQH[�'5�����3DQWRSUD]ROH���PJ�'HOD\HG�5HOHDVH�7DEOHWV�

���� 6WUHQJWK�

(DFK�(QWHULF�&RDWHG�7DEOHW�&RQWDLQV�

3DQWRSUD]ROH�6RGLXP�6HVTXLK\GUDWH�(3�HTXLYDOHQW�WR�3DQWRSUD]ROH«���PJ

(DFK�(QWHULF�&RDWHG�7DEOHW�&RQWDLQV�

3DQWRSUD]ROH�6RGLXP�6HVTXLK\GUDWH�(3�HTXLYDOHQW�WR�3DQWRSUD]ROH«���PJ

��������������3KDUPDFHXWLFDO�GRVDJH�IRUP�

(QWHULF�&RDWHG�7DEOHWV

�� 4XDOLWDWLYH�DQG�4XDQWLWDWLYH�&RPSRVLWLRQ�

��������������4XDOLWDWLYH�'HFODUDWLRQ�

3DQWRSUD]ROH� LV� D� VXEVWLWXWHG�EHQ]LPLGD]ROH�� VRGLXP����GLIOXRURPHWKR[\��

��>>�����GLPHWKR[\���S\ULGLQ\O�PHWK\O@VXOILQ\O@��+�EHQ]LPLGD]ROH

VHVTXLK\GUDWH��D�FRPSRXQG�WKDW�LQKLELWV�JDVWULF�DFLG�VHFUHWLRQ��,WV�HPSLULFDO

IRUPXOD�LV�&��+��)�1�1D2�6�[�����+�2��ZLWK�D�PROHFXODU�ZHLJKW�RI�������

���� ����4XDQWLWDWLYH�'HFODUDWLRQ��

(DFK�(QWHULF�&RDWHG�7DEOHW�&RQWDLQV�

3DQWRSUD]ROH�6RGLXP�6HVTXLK\GUDWH�(3�HTXLYDOHQW�WR�3DQWRSUD]ROH«���PJ

(DFK�(QWHULF�&RDWHG�7DEOHW�&RQWDLQV�

3DQWRSUD]ROH�6RGLXP�6HVTXLK\GUDWH�(3�HTXLYDOHQW�WR�3DQWRSUD]ROH«���PJ

�� 3KDUPDFHXWLFDO�)RUP�

³<HOORZ�FRORUHG��RYDO��ELFRQYH[�HQWHULF�FRDWHG�WDEOHWV�SODLQ�RQ�ERWK�VLGHV´

�� &OLQLFDO�3DUWLFXODUV�

���� 7KHUDSHXWLF�,QGLFDWLRQV�

3DQWRSUD]ROH�GHOD\HG�UHOHDVH�WDEOHWV�DUH�LQGLFDWHG�IRU�



������6800$5<�2)�352'8&7�&+$5$&7(5,67,&6

� 6KRUW�WHUP� WUHDWPHQW� LQ� WKH� KHDOLQJ� DQG� V\PSWRPDWLF� UHOLHI� RI� HURVLYH

HVRSKDJLWLV�DVVRFLDWHG�ZLWK�JDVWURHVRSKDJHDO�UHIOX[�GLVHDVH��*(5'�

� 0DLQWHQDQFH� RI� KHDOLQJ� RI� HURVLYH� HVRSKDJLWLV� DQG� UHGXFWLRQ� LQ� UHODSVH

UDWHV� RI� GD\WLPH� DQG� QLJKWWLPH� KHDUWEXUQ� V\PSWRPV� LQ� SDWLHQWV� ZLWK

JDVWURHVRSKDJHDO�UHIOX[�GLVHDVH��*(5'��

� 7UHDWPHQW�RI�PLOG UHIOX[�GLVHDVH�DQG�DVVRFLDWHG�V\PSWRPV��H�J��KHDUWEXUQ�

DFLG�UHJXUJLWDWLRQ��SDLQ�RQ�VZDOORZLQJ�

� ,PSURYHPHQW�DQG�KHDOLQJ�RI�GXRGHQDO�XOFHU�DQG�JDVWULF�XOFHU

� /RQJ� WHUP� WUHDWPHQW� RI� SDWKRORJLFDO� K\SHUVHFUHWRU\� FRQGLWLRQV� LQFOXGLQJ

=ROOLQJHU�(OOLVRQ�6\QGURPH

� (UDGLFDWLRQ�RI�+HOLFREDFWHU�S\ORUL�� LQ�FRPELQDWLRQ�ZLWK� WZR�DQWLELRWLFV� LQ

SDWLHQWV�ZLWK�GXRGHQDO�XOFHU�RU�JDVWULWLV�

� 3UHYHQWLRQ�RI�JDVWURGXRGHQDO�XOFHUV�LQGXFHG�E\�QRQ�VHOHFWLYH�QRQ�VWHURLGDO

DQWL�LQIODPPDWRU\� GUXJV� �16$,'V�� LQ� SDWLHQWV� DW� ULVN� ZLWK� D� QHHG� IRU

FRQWLQXRXV�16$,'�WUHDWPHQW

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

3DQWRSUD]ROH� GHOD\HG�UHOHDVH� WDEOHWV� VKRXOG� EH� VZDOORZHG�ZKROH��ZLWK� RU�

ZLWKRXW� IRRG� LQ� WKH� VWRPDFK�� ,I� SDWLHQWV� DUH� XQDEOH� WR� VZDOORZ� D� ��� PJ�

WDEOHW�� WZR����PJ� WDEOHWV�PD\�EH� WDNHQ��3DWLHQWV� VKRXOG�EH�FDXWLRQHG� WKDW�

SDQWRSUD]ROH�GHOD\HG�UHOHDVH�WDEOHWV�VKRXOG�QRW�EH�VSOLW��FKHZHG�RU�FUXVKHG��

7UHDWPHQW�RI�HURVLYH�HVRSKDJLWLV

7KH� UHFRPPHQGHG� DGXOW� RUDO� GRVH� LV� ���PJ�JLYHQ� RQFH� GDLO\� IRU� XS� WR���

ZHHNV��)RU�WKRVH�SDWLHQWV�ZKR�KDYH�QRW�KHDOHG�DIWHU���ZHHNV�RI�WUHDWPHQW��

DQ�DGGLWLRQDO���ZHHN�FRXUVH�RI�SDQWRSUD]ROH�PD\�EH�FRQVLGHUHG��

0DLQWHQDQFH�RI�KHDOLQJ�RI�HURVLYH�HVRSKDJLWLV�

7KH�UHFRPPHQGHG�GRVH�IRU�PDLQWHQDQFH�LV�SDQWRSUD]ROH���PJ�RQFH�GDLO\�

7UHDWPHQW� RI� PLOG� UHIOX[� GLVHDVH� DQG� DVVRFLDWHG� V\PSWRPV� �H�J��

KHDUWEXUQ��DFLG�UHJXUJLWDWLRQ��SDLQ�RQ�VZDOORZLQJ��
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7KH� UHFRPPHQGHG� RUDO� GRVDJH� LV� ��PJ� RQFH� GDLO\�� 6\PSWRP� UHOLHI� LV�

JHQHUDOO\�DFFRPSOLVKHG�ZLWKLQ�����ZHHN�DQG�D���ZHHN�WUHDWPHQW�SHULRG�LV�

XVXDOO\� UHTXLUHG� IRU� KHDOLQJ� RI� DVVRFLDWHG� RHVRSKDJLWLV�� ,I� WKLV� LV� QRW�

VXIILFLHQW��KHDOLQJ�ZLOO�QRUPDOO\�EH�DFKLHYHG�ZLWKLQ�D�IXUWKHU���ZHHNV��

,PSURYHPHQW�DQG�KHDOLQJ�RI�GXRGHQDO�XOFHU�DQG�JDVWULF�XOFHU�

7KH�UHFRPPHQGHG�GRVDJH�LQ�GXRGHQDO�XOFHU�DQG�JDVWULF�XOFHU�LV���PJ�RQFH�

GDLO\��,Q�LQGLYLGXDO�FDVHV��WKH�GRVH�PD\�EH�GRXEOHG��HVSHFLDOO\�ZKHQ�WKHUH�

KDV�EHHQ�QR�UHVSRQVH�WR�RWKHU�WUHDWPHQW����

'XRGHQDO� XOFHUV� JHQHUDOO\� KHDO� ZLWKLQ� �� ZHHNV�� ,I� D� ��ZHHN� SHULRG� RI�

WUHDWPHQW� LV� QRW� VXIILFLHQW�� KHDOLQJ� ZLOO� EH� DFKLHYHG� LQ� DOPRVW� DOO� FDVHV�

ZLWKLQ�D�IXUWKHU���ZHHNV���

$���ZHHN�SHULRG� LV�XVXDOO\� UHTXLUHG� IRU� WKH� WUHDWPHQW�RI�JDVWULF�XOFHUV�� ,I�

WKLV� LV� QRW� VXIILFLHQW�� KHDOLQJ�ZLOO� XVXDOO\� EH� DFKLHYHG�ZLWKLQ� D� IXUWKHU� ��

ZHHNV��

3DWKRORJLFDO� K\SHUVHFUHWRU\� FRQGLWLRQV� LQFOXGLQJ� =ROOLQJHU�(OOLVRQ�

6\QGURPH

7KH� GRVDJH� RI� SDQWRSUD]ROH� LQ� SDWLHQWV� ZLWK� SDWKRORJLFDO� K\SHUVHFUHWRU\�

FRQGLWLRQV� YDULHV� ZLWK� WKH� LQGLYLGXDO� SDWLHQW�� 7KH� UHFRPPHQGHG� DGXOW�

VWDUWLQJ�GRVH�LV����PJ�WZLFH�GDLO\��'RVDJH�UHJLPHQV�VKRXOG�EH�DGMXVWHG�WR�

LQGLYLGXDO� SDWLHQW� QHHGV� DQG� VKRXOG� FRQWLQXH� IRU� DV� ORQJ� DV� FOLQLFDOO\�

LQGLFDWHG��'RVHV�XS�WR�����PJ�GDLO\�KDYH�EHHQ�DGPLQLVWHUHG��

(UDGLFDWLRQ�RI�+HOLFREDFWHU�S\ORUL��+��S\ORUL��

7KH� XVH� RI� SDQWRSUD]ROH� LQ� FRPELQDWLRQ� ZLWK� WZR� DQWLELRWLFV� �WULSOH�

WKHUDS\�� LV� UHFRPPHQGHG�� ,Q� FRPELQDWLRQ� WKHUDS\� IRU� WKH� HUDGLFDWLRQ� RI�

+HOLFREDFWHU� S\ORUL�� WKH� UHFRPPHQGHG� GRVH� LV� ��PJ� WZLFH� GDLO\�� 7KH�

VHFRQG� SDQWRSUD]ROH� WDEOHW� VKRXOG� EH� WDNHQ� RQH� KRXU� EHIRUH� WKH� HYHQLQJ�

PHDO��&RPELQDWLRQ� WKHUDS\� VKRXOG� EH� LPSOHPHQWHG� IRU� �� GD\V� LQ� JHQHUDO�

DQG�FDQ�EH�SURORQJHG�IRU�D�IXUWKHU���GD\V�WR�D� WRWDO�GXUDWLRQ�RI�XS�WR�WZR�
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ZHHNV�� ,I�� WR� HQVXUH� KHDOLQJ� RI� WKH� XOFHUV�� IXUWKHU� WUHDWPHQW� ZLWK�

SDQWRSUD]ROH� LV� LQGLFDWHG�� WKH� GRVH� UHFRPPHQGDWLRQV� IRU� GXRGHQDO� DQG�

JDVWULF�XOFHUV�VKRXOG�EH�FRQVLGHUHG��

'HSHQGLQJ�XSRQ�WKH�UHVLVWDQFH�SDWWHUQ��WKH�IROORZLQJ�FRPELQDWLRQV�FDQ�EH�

UHFRPPHQGHG�IRU�WKH�HUDGLFDWLRQ�RI�+��S\ORUL��

D� WZLFH�GDLO\���PJ�SDQWRSUD]ROH

��WZLFH�GDLO\������PJ�DPR[LFLOOLQ�

��WZLFH�GDLO\�����PJ�FODULWKURP\FLQ�

E� WZLFH�GDLO\���PJ�SDQWRSUD]ROH

��WZLFH�GDLO\�����������PJ�PHWURQLGD]ROH��RU�����PJ�WLQLGD]ROH���

��WZLFH�GDLO\�����������PJ�FODULWKURP\FLQ��

F� WZLFH�GDLO\���PJ�SDQWRSUD]ROH

��WZLFH�GDLO\������PJ�DPR[LFLOOLQ�

��WZLFH�GDLO\�����������PJ�PHWURQLGD]ROH��RU�����PJ�WLQLGD]ROH��

3UHYHQWLRQ� RI� JDVWURGXRGHQDO� XOFHUV� LQGXFHG� E\� QRQ�VHOHFWLYH� QRQ�

VWHURLGDO�DQWL�LQIODPPDWRU\�GUXJV��16$,'V��LQ�SDWLHQWV�DW�ULVN�ZLWK�D�

QHHG�IRU�FRQWLQXRXV�16$,'�WUHDWPHQW

7KH�UHFRPPHQGHG�RUDO�GRVDJH�LV���PJ�SHU�GD\���

'RVDJH�LQ�UHQDO�RU�KHSDWLF�LPSDLUPHQW�

1R�GRVH�DGMXVWPHQW�LV�QHFHVVDU\�LQ�SDWLHQWV�ZLWK�LPSDLUHG�UHQDO�IXQFWLRQ��

3DQWRSUD]ROH� GHOD\HG� UHOHDVH� WDEOHWV� PXVW� QRW� EH� XVHG� LQ� FRPELQDWLRQ�

WUHDWPHQW� IRU� HUDGLFDWLRQ� RI� +�� S\ORUL� LQ� SDWLHQWV� ZLWK� LPSDLUHG� UHQDO�

IXQFWLRQ�VLQFH�FXUUHQWO\�QR�GDWD�DUH�DYDLODEOH�RQ�WKH�HIILFDF\�DQG�VDIHW\�RI�

3DQWRSUD]ROH� GHOD\HG� UHOHDVH� WDEOHWV� LQ� FRPELQDWLRQ� WUHDWPHQW� IRU� WKHVH�

SDWLHQWV�

$� GDLO\� GRVH� RI� ���PJ� SDQWRSUD]ROH� VKRXOG� QRW� EH� H[FHHGHG� LQ� SDWLHQWV�

ZLWK� VHYHUH� OLYHU� LPSDLUPHQW�� 3DQWRSUD]ROH� GHOD\HG� UHOHDVH� WDEOHWV� PXVW�

QRW� EH� XVHG� LQ� FRPELQDWLRQ� WUHDWPHQW� IRU� HUDGLFDWLRQ� RI� +�� S\ORUL� LQ�

SDWLHQWV� ZLWK� PRGHUDWH� WR� VHYHUH� KHSDWLF� G\VIXQFWLRQ� VLQFH� FXUUHQWO\� QR�

GDWD� DUH� DYDLODEOH� RQ� WKH� HIILFDF\� DQG� VDIHW\� RI� 3DQWRSUD]ROH� GHOD\HG�
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UHOHDVH� WDEOHWV� LQ� FRPELQDWLRQ� WUHDWPHQW� RI� WKHVH� SDWLHQWV�� 'RVHV� KLJKHU�

WKDQ����PJ�GD\�KDYH�QRW�EHHQ�VWXGLHG�LQ�SDWLHQWV�ZLWK�KHSDWLF�LPSDLUPHQW

'RVDJH�LQ�JHULDWULFV��

1R�GRVH�DGMXVWPHQW�LV�QHFHVVDU\�LQ�HOGHUO\�SDWLHQWV���

���� &RQWUDLQGLFDWLRQV��

3DQWRSUD]ROH� GHOD\HG� UHOHDVH� WDEOHWV� DUH� FRQWUDLQGLFDWHG� LQ� SDWLHQWV� ZLWK�

NQRZQ� K\SHUVHQVLWLYLW\� WR� SDQWRSUD]ROH�� DQ\� RWKHU� LQJUHGLHQW� LQ� WKH�

IRUPXODWLRQ� RU� RWKHU� VXEVWLWXWHG� EHQ]LPLGD]ROHV� �H�J�� HVRPHSUD]ROH��

ODQVRSUD]ROH�� RPHSUD]ROH�� UDEHSUD]ROH��� +\SHUVHQVLWLYLW\� UHDFWLRQV� PD\�

LQFOXGH�DQDSK\OD[LV��DQDSK\ODFWLF�VKRFN��DQJLRHGHPD��EURQFKRVSDVP��DFXWH�

LQWHUVWLWLDO�QHSKULWLV��DQG�XUWLFDULDO�

�������������� 6SHFLDO�:DUQLQJV�DQG�3UHFDXWLRQV�IRU�XVH�

6HQVLWLYLW\� UHDFWLRQV�� $QDSK\OD[LV� KDV� EHHQ� UHSRUWHG� ZLWK� WKH� XVH� RI�

LQWUDYHQRXV�SDQWRSUD]ROH�VRGLXP��,PPHGLDWH�PHGLFDO�LQWHUYHQWLRQ�DQG�GUXJ�

GLVFRQWLQXDQFH�DUH�UHTXLUHG�LI�DQDSK\OD[LV�RU�RWKHU�VHYHUH�K\SHUVHQVLWLYLW\�

UHDFWLRQ�RFFXUV��

&RQFXUUHQW� JDVWULF�PDOLJQDQF\��6\PSWRPDWLF� UHVSRQVH� WR� WKHUDS\�ZLWK�

SDQWRSUD]ROH�GRHV�QRW�SUHFOXGH�WKH�SUHVHQFH�RI�JDVWULF�PDOLJQDQF\���

,Q� WKH� SUHVHQFH� RI� DQ\� DODUP� V\PSWRP� �H�� J�� VLJQLILFDQW� XQLQWHQWLRQDO�

ZHLJKW� ORVV�� UHFXUUHQW� YRPLWLQJ�� G\VSKDJLD�� KDHPDWHPHVLV�� DQDHPLD� RU�

PHODHQD��DQG�ZKHQ�JDVWULF�XOFHU�LV�VXVSHFWHG�RU�SUHVHQW��PDOLJQDQF\�VKRXOG�

EH� H[FOXGHG�� DV� WUHDWPHQW�ZLWK�SDQWRSUD]ROH�PD\� DOOHYLDWH� V\PSWRPV�DQG�

GHOD\�GLDJQRVLV���

)XUWKHU� LQYHVWLJDWLRQ� LV� WR� EH� FRQVLGHUHG� LI� V\PSWRPV� SHUVLVW� GHVSLWH�

DGHTXDWH�WUHDWPHQW

$WURSKLF� JDVWULWLV�� $WURSKLF� JDVWULWLV� KDV� EHHQ� QRWHG� RFFDVLRQDOO\� LQ�

JDVWULF�FRUSXV�ELRSVLHV�IURP�SDWLHQWV�WUHDWHG�ORQJ�WHUP�ZLWK�SDQWRSUD]ROH��

SDUWLFXODUO\�LQ�SDWLHQWV�ZKR�ZHUH�+��S\ORUL�SRVLWLYH��
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&\DQRFREDODPLQ� �9LWDPLQ� %���� GHILFLHQF\�� *HQHUDOO\�� GDLO\� WUHDWPHQW�

ZLWK� DQ\� DFLG�VXSSUHVVLQJ� PHGLFDWLRQV� RYHU� D� ORQJ� SHULRG� RI� WLPH� �H�J���

ORQJHU� WKDQ� �� \HDUV�� PD\� OHDG� WR� PDODEVRUSWLRQ� RI� F\DQRFREDODPLQ�

�9LWDPLQ� %���� FDXVHG� E\� K\SR�� RU� DFKORUK\GULD�� 5DUH� UHSRUWV� RI�

F\DQRFREDODPLQ�GHILFLHQF\�RFFXUULQJ�ZLWK�DFLG� VXSSUHVVLQJ� WKHUDS\�KDYH�

EHHQ� UHSRUWHG� LQ� WKH� OLWHUDWXUH�� 7KLV� GLDJQRVLV� VKRXOG� EH� FRQVLGHUHG� LI�

FOLQLFDO� V\PSWRPV� FRQVLVWHQW� ZLWK� F\DQRFREDODPLQ� GHILFLHQF\� DUH�

REVHUYHG��

&ORVWULGLXP�GLIILFLOH�DVVRFLDWHG�GLDUUKHD��33,� WKHUDS\� OLNH�SDQWRSUD]ROH�

PD\�EH�DVVRFLDWHG ZLWK�DQ�LQFUHDVHG�ULVN�RI�&ORVWULGLXP�GLIILFLOH�DVVRFLDWHG�

GLDUUKHD�� HVSHFLDOO\� LQ� KRVSLWDOL]HG SDWLHQWV�� 7KLV� GLDJQRVLV� VKRXOG� EH�

FRQVLGHUHG� IRU� GLDUUKHD� WKDW� GRHV� QRW� LPSURYH�� 3DWLHQWV� VKRXOG� XVH� WKH�

ORZHVW� GRVH� DQG� VKRUWHVW� GXUDWLRQ� RI� 33,� WKHUDS\� DSSURSULDWH� WR� WKH�

FRQGLWLRQ�EHLQJ�WUHDWHG��

%RQH� IUDFWXUH�� 3URWRQ� SXPS� LQKLELWRU� �33,�� WKHUDS\� PD\ EH� DVVRFLDWHG�

ZLWK�DQ� LQFUHDVHG� ULVN� IRU�RVWHRSRURVLV�UHODWHG� IUDFWXUHV�RI� WKH�KLS��ZULVW��

RU� VSLQH�� SUHGRPLQDQWO\� LQ� ROGHU� SHRSOH� RU� LQ� WKH� SUHVHQFH� RI� RWKHU�

UHFRJQL]HG� ULVN� IDFWRUV� 7KH� ULVN� RI� IUDFWXUH� LQFUHDVHG� LQ� SDWLHQWV� ZKR�

UHFHLYHG� KLJK�GRVH�� GHILQHG� DV� PXOWLSOH� GDLO\ GRVHV�� DQG� ORQJ�WHUP� 33,�

WKHUDS\��D�\HDU�RU�ORQJHU���3URWRQ�SXPS�LQKLELWRUV�PD\�LQFUHDVH�WKH�RYHUDOO�

ULVN� RI� IUDFWXUH� E\� ��� ±� ����� 3DWLHQWV� VKRXOG� XVH� WKH� ORZHVW� GRVH� DQG

VKRUWHVW�GXUDWLRQ�RI�33,�WKHUDS\�DSSURSULDWH�WR�WKH�FRQGLWLRQ�EHLQJ�WUHDWHG��

3DWLHQWV� DW� ULVN� IRU RVWHRSRURVLV�UHODWHG� IUDFWXUHV� VKRXOG� EH� PDQDJHG�

DFFRUGLQJ� WR� HVWDEOLVKHG� WUHDWPHQW� JXLGHOLQHV�� 7KH\� VKRXOG� KDYH� DQ�

DGHTXDWH�LQWDNH�RI�YLWDPLQ�'�DQG�FDOFLXP��

+\SRPDJQHVHPLD�� +\SRPDJQHVHPLD�� V\PSWRPDWLF� DQG� DV\PSWRPDWLF��

KDV� EHHQ� UHSRUWHG� UDUHO\� LQ� SDWLHQWV� WUHDWHG ZLWK� 33,V� IRU� DW� OHDVW� WKUHH�

PRQWKV�� LQ� PRVW� FDVHV� DIWHU� D� \HDU� RI� WKHUDS\�� 6HULRXV� DGYHUVH HYHQWV�

LQFOXGH� WHWDQ\�� DUUK\WKPLDV�� DQG� VHL]XUHV�� ,Q� PRVW� SDWLHQWV�� WUHDWPHQW� RI
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K\SRPDJQHVHPLD�UHTXLUHG�PDJQHVLXP�UHSODFHPHQW�DQG�GLVFRQWLQXDWLRQ�RI�

WKH�33,� )RU�SDWLHQWV�H[SHFWHG� WR�EH�RQ�SURORQJHG� WUHDWPHQW�RU�ZKR� WDNH�

33,V� ZLWK� PHGLFDWLRQV� VXFK� DV GLJR[LQ� RU� GUXJV� WKDW� PD\� FDXVH�

K\SRPDJQHVHPLD� �H�J��� GLXUHWLFV��� KHDOWK� FDUH�SURIHVVLRQDOV PD\� FRQVLGHU�

PRQLWRULQJ� PDJQHVLXP� OHYHOV� SULRU� WR� LQLWLDWLRQ� RI� 33,� WUHDWPHQW� DQG�

SHULRGLFDOO\

7XPRULJHQLFLW\��'XH� WR� WKH� FKURQLF� QDWXUH� RI *(5'�� WKHUH� PD\� EH� D�

SRWHQWLDO� IRU� SURORQJHG� DGPLQLVWUDWLRQ� RI� SDQWRSUD]ROH�� ,Q� H[SHULPHQWDO�

DQLPDOV�� SDQWRSUD]ROH� ZDV� FDUFLQRJHQLF� DQG� FDXVHG� UDUH� W\SHV� RI�

JDVWURLQWHVWLQDO� WXPRUV�� 7KH� UHOHYDQFH� RI� WKHVH� ILQGLQJV� WR� WXPRU�

GHYHORSPHQW�LQ�KXPDQV�LV�XQNQRZQ��

/LYHU� LPSDLUPHQW� ,Q�SDWLHQWV�ZLWK�VHYHUH� OLYHU� LPSDLUPHQW��SDUWLFXODUO\�

WKRVH� RQ� ORQJ�WHUP� XVH�� OLYHU� HQ]\PHV� VKRXOG� EH� PRQLWRUHG� UHJXODUO\�

GXULQJ�WUHDWPHQW�ZLWK�SDQWRSUD]ROH��,Q�WKH�FDVH�RI�D�ULVH�LQ�OLYHU�HQ]\PHV��

SDQWRSUD]ROH�VKRXOG�EH�GLVFRQWLQXHG���

/RQJ�WHUP�WUHDWPHQW��,Q�ORQJ�WHUP�WUHDWPHQW��HVSHFLDOO\�ZKHQ�H[FHHGLQJ�

D� WUHDWPHQW� SHULRG� RI� �� \HDU�� SDWLHQWV� VKRXOG� EH� NHSW� XQGHU� UHJXODU�

VXUYHLOODQFH�

*DVWURLQWHVWLQDO�LQIHFWLRQV�FDXVHG�E\�EDFWHULD� 'HFUHDVHG�JDVWULF�DFLGLW\�

GXH� WR� DQ\�PHDQV�±� LQFOXGLQJ�SURWRQ�SXPS� LQKLELWRUV�±� LQFUHDVHV� JDVWULF�

FRXQWV�RI�EDFWHULD�QRUPDOO\�SUHVHQW�LQ�WKH�JDVWURLQWHVWLQDO�WUDFW��7UHDWPHQW�

ZLWK� DFLG�UHGXFLQJ� GUXJV� PD\� OHDG� WR� D� VOLJKWO\� LQFUHDVHG� ULVN� RI�

JDVWURLQWHVWLQDO� LQIHFWLRQV�� VXFK� DV� 6DOPRQHOOD�� &�� GLIILFLOH� DQG�

&DPS\OREDFWHU�

5HVSLUDWRU\� HIIHFW� $GPLQLVWUDWLRQ� RI� SURWRQ� SXPS� LQKLELWRU� KDV� EHHQ�

DVVRFLDWHG� ZLWK� DQ� LQFUHDVHG� ULVN� RI� GHYHORSLQJ� FHUWDLQ� LQIHFWLRQV� �H�J��

FRPPXQLW\�DFTXLUHG�SQHXPRQLD��
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&R�DGPLQLVWUDWLRQ� ZLWK� 16$,'V�� 7KH� XVH� RI� SDQWRSUD]ROH� DV� D�

SUHYHQWLYH�RI�JDVWURGXRGHQDO�XOFHUV�LQGXFHG�E\�QRQ�VHOHFWLYH�QRQ�VWHURLGDO�

DQWL�LQIODPPDWRU\� GUXJV� �16$,'V�� VKRXOG� EH� UHVWULFWHG� WR� SDWLHQWV� ZKR�

UHTXLUH�FRQWLQXHG�16$,'�WUHDWPHQW�DQG�KDYH�DQ�LQFUHDVHG�ULVN�WR�GHYHORS�

JDVWURLQWHVWLQDO� FRPSOLFDWLRQV�� 7KH� LQFUHDVHG� ULVN� VKRXOG� EH� DVVHVVHG�

DFFRUGLQJ� WR� LQGLYLGXDO� ULVN� IDFWRUV�� H�J�� KLJK� DJH� �!��� \HDUV��� KLVWRU\�RI�

JDVWULF�RU�GXRGHQDO�XOFHU�RU�XSSHU�JDVWURLQWHVWLQDO�EOHHGLQJ��

$FXWH�LQWHUVWLWLDO�QHSKULWLV��$FXWH�LQWHUVWLWLDO�QHSKULWLV�KDV�EHHQ�REVHUYHG�LQ�

SDWLHQWV� WDNLQJ� 33,V� LQFOXGLQJ� SDQWRSUD]ROH� WDEOHWV�� $FXWH� LQWHUVWLWLDO�

QHSKULWLV� PD\� RFFXU� DW� DQ\� SRLQW� GXULQJ� 33,� WKHUDS\� DQG� LV� JHQHUDOO\�

DWWULEXWHG� WR� DQ� LGLRSDWKLF� K\SHUVHQVLWLYLW\� UHDFWLRQ�� 'LVFRQWLQXH�

SDQWRSUD]ROH�WDEOHWV�LI�DFXWH�LQWHUVWLWLDO�QHSKULWLV�GHYHORSV��

(IIHFWV� RQ� DELOLW\� WR�GULYH� DQG�XVH�PDFKLQHV� ��$GYHUVH� GUXJ� UHDFWLRQV�

VXFK�DV�GL]]LQHVV�DQG�YLVXDO�GLVWXUEDQFHV�PD\�RFFXU�� ,I�DIIHFWHG��SDWLHQWV�

VKRXOG�QRW�GULYH�RU�RSHUDWH�PDFKLQHV��

8VDJH�LQ�SUHJQDQF\�DQG�ODFWDWLRQ��

7KHUH� DUH� QR� DGHTXDWH� DQG� ZHOO�FRQWUROOHG� VWXGLHV� LQ� SUHJQDQW� ZRPHQ��

%HFDXVH� DQLPDO� UHSURGXFWLRQ� VWXGLHV� DUH�QRW� DOZD\V�SUHGLFWLYH�RI�KXPDQ�

UHVSRQVH�� WKLV� GUXJ� VKRXOG� EH� XVHG� GXULQJ� SUHJQDQF\� RQO\� LI� FOHDUO\�

QHHGHG�

3DQWRSUD]ROH� DQG� LWV� PHWDEROLWHV� DUH� H[FUHWHG� LQ� WKH� PLON� RI� UDWV��

3DQWRSUD]ROH� H[FUHWLRQ� LQ� KXPDQ� PLON� KDV� EHHQ� GHWHFWHG� LQ� D� VLQJOH�

QXUVLQJ�PRWKHU� DIWHU� D� VLQJOH� ���PJ�RUDO� GRVH�� 7KH� FOLQLFDO� UHOHYDQFH� RI�

WKLV�ILQGLQJ�LV�QRW�NQRZQ��0DQ\�GUXJV�ZKLFK�DUH�H[FUHWHG�LQ�KXPDQ�PLON�

KDYH�D�SRWHQWLDO�IRU�VHULRXV�DGYHUVH�UHDFWLRQV�LQ�QXUVLQJ�LQIDQWV��%DVHG�RQ�

WKH� SRWHQWLDO� IRU� WXPRULJHQLFLW\� VKRZQ� IRU� SDQWRSUD]ROH� LQ� URGHQW�

FDUFLQRJHQLFLW\�VWXGLHV��D�GHFLVLRQ�VKRXOG�EH�PDGH�ZKHWKHU�WR�GLVFRQWLQXH�

QXUVLQJ�RU� WR�GLVFRQWLQXH� WKH�GUXJ�� WDNLQJ� LQWR�DFFRXQW� WKH�EHQHILW�RI� WKH�

GUXJ�WR�WKH�PRWKHU��
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8VDJH�LQ�SDHGLDWULFV

7KH� VDIHW\� DQG� HIIHFWLYHQHVV� RI� SDQWRSUD]ROH� � WDEOHWV� IRU� VKRUW�WHUP�

WUHDWPHQW��XS�WR�HLJKW�ZHHNV��RI�HURVLYH�HVRSKDJLWLV��((��DVVRFLDWHG�ZLWK�

*(5'�KDYH�EHHQ�HVWDEOLVKHG�LQ�SHGLDWULF�SDWLHQWV���\HDU�WKURXJK����\HDUV�

RI� DJH�� (IIHFWLYHQHVV� IRU� ((� KDV� QRW� EHHQ� GHPRQVWUDWHG� LQ� SDWLHQWV� OHVV�

WKDQ���\HDU�RI�DJH��,Q�DGGLWLRQ��IRU�SDWLHQWV�OHVV�WKDQ���\HDUV�RI�DJH��WKHUH�LV�

QR� DSSURSULDWH� GRVDJH� VWUHQJWK� LQ� DQ� DJH�DSSURSULDWH� IRUPXODWLRQ�

DYDLODEOH��7KHUHIRUH��SDQWRSUD]ROH� WDEOHWV�DUH� LQGLFDWHG� IRU� WKH� VKRUW�WHUP�

WUHDWPHQW�RI�((�DVVRFLDWHG�ZLWK�*(5'�IRU�SDWLHQWV���\HDUV�DQG�ROGHU��7KH�

VDIHW\� DQG� HIIHFWLYHQHVV� RI� SDQWRSUD]ROH� WDEOHWV� IRU� SHGLDWULF� XVHV� RWKHU�

WKDQ�((�KDYH�QRW�EHHQ�HVWDEOLVKHG��

8VDJH�LQ�JHULDWULFV�

2QO\�VOLJKW�WR�PRGHUDWH�LQFUHDVHV�LQ�SDQWRSUD]ROH�$8&�������DQG�&PD[�

������ ZHUH� IRXQG� LQ� HOGHUO\� YROXQWHHUV� ���� WR� ��� \HDUV� RI� DJH�� DIWHU�

UHSHDWHG�RUDO�DGPLQLVWUDWLRQ��FRPSDUHG�ZLWK�\RXQJHU�VXEMHFWV��1R�GRVDJH�

DGMXVWPHQW�LV�UHFRPPHQGHG�EDVHG�RQ�DJH��

����� 'UXJ�LQWHUDFWLRQV����

&RXPDULQ� DQWLFRDJXODQWV�� 7KHUH� KDYH� EHHQ� SRVWPDUNHWLQJ� UHSRUWV� RI�

LQFUHDVHG� ,15� DQG� SURWKURPELQ� WLPH� LQ� SDWLHQWV� UHFHLYLQJ� SURWRQ� SXPS�

LQKLELWRUV�� LQFOXGLQJ� SDQWRSUD]ROH�� DQG�ZDUIDULQ� FRQFRPLWDQWO\�� ,QFUHDVHV�

LQ� ,15� DQG� SURWKURPELQ� WLPH� PD\� OHDG� WR� DEQRUPDO� EOHHGLQJ� DQG� HYHQ�

GHDWK�� 3DWLHQWV� WUHDWHG� ZLWK� SURWRQ� SXPS� LQKLELWRUV� DQG� ZDUIDULQ�

FRQFRPLWDQWO\�VKRXOG�EH�PRQLWRUHG�IRU�LQFUHDVHV�LQ�,15�DQG�SURWKURPELQ�

WLPH�

$QWLUHWURYLUDO�WKHUDS\� &RQFRPLWDQW�XVH�RI�DWD]DQDYLU�RU�QHOILQDYLU�ZLWK�

SURWRQ� SXPS� LQKLELWRUV� LV� QRW� UHFRPPHQGHG�� &RDGPLQLVWUDWLRQ� RI�

DWD]DQDYLU� RU� QHOILQDYLU� ZLWK� SURWRQ� SXPS� LQKLELWRUV� LV� H[SHFWHG� WR�

VXEVWDQWLDOO\� GHFUHDVH� DWD]DQDYLU� RU� QHOILQDYLU� SODVPD� FRQFHQWUDWLRQV� DQG�
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PD\� UHVXOW� LQ� D� ORVV� RI� WKHUDSHXWLF� HIIHFW� DQG� GHYHORSPHQW� RI� GUXJ�

UHVLVWDQFH�

'UXJV� IRU� ZKLFK� JDVWULF� S+� FDQ� DIIHFW� ELRDYDLODELOLW\� %HFDXVH� RI�

SURIRXQG�DQG�ORQJ�ODVWLQJ�LQKLELWLRQ�RI�JDVWULF�DFLG�VHFUHWLRQ��SDQWRSUD]ROH�

PD\� LQWHUIHUH�ZLWK� DEVRUSWLRQ� RI� GUXJV�ZKHUH� JDVWULF� S+� LV� DQ� LPSRUWDQW�

GHWHUPLQDQW�RI�WKHLU�ELRDYDLODELOLW\��/LNH�ZLWK�RWKHU�GUXJV�WKDW�GHFUHDVH�WKH�

LQWUDJDVWULF� DFLGLW\�� WKH� DEVRUSWLRQ� RI� GUXJV� VXFK� DV� � � NHWRFRQD]ROH��

LWUDFRQD]ROH�� SRVDFRQD]ROH� DQG� RWKHU� PHGLFLQH� DV� HUORWLQLE�� DPSLFLOOLQ�

HVWHUV��P\FRSKHQRODWH�PRIHWLO��00)��DQG�LURQ�VDOWV�FDQ�GHFUHDVH�

&R�DGPLQLVWUDWLRQ� RI� SDQWRSUD]ROH� LQ� KHDOWK\� VXEMHFWV� DQG� LQ� WUDQVSODQW�

SDWLHQWV� UHFHLYLQJ�00)�KDV� EHHQ� UHSRUWHG� WR� UHGXFH� WKH� H[SRVXUH� WR� WKH�

DFWLYH�PHWDEROLWH��P\FRSKHQROLF�DFLG��03$���SRVVLEO\�GXH�WR�D�GHFUHDVH�LQ�

00)� VROXELOLW\� DW� DQ� LQFUHDVHG� JDVWULF� S+�� 7KH� FOLQLFDO� UHOHYDQFH� RI�

UHGXFHG� 03$� H[SRVXUH� RQ� RUJDQ� UHMHFWLRQ� KDV� QRW� EHHQ� HVWDEOLVKHG� LQ�

WUDQVSODQW� SDWLHQWV� UHFHLYLQJ� SDQWRSUD]ROH� VRGLXP� GHOD\HG�UHOHDVH� WDEOHWV�

DQG� 00)�� 8VH� SDQWRSUD]ROH� WDEOHWV� ZLWK� FDXWLRQ� LQ� WUDQVSODQW� SDWLHQWV�

UHFHLYLQJ 00)�

6XFUDOIDWH� 3RWHQWLDO�GHOD\HG�DEVRUSWLRQ�DQG�GHFUHDVHG�ELRDYDLODELOLW\�RI�

SURWRQ�SXPS� LQKLELWRU� �H�J�� ODQVRSUD]ROH�� RPHSUD]ROH��� DGPLQLVWHU�SURWRQ�

SXPS�LQKLELWRU�DW�OHDVW����PLQXWHV�EHIRUH�VXFUDOIDWH���

$QWDFLGV��7KHUH�ZDV�DOVR�QR�LQWHUDFWLRQ�ZLWK�FRQFRPLWDQWO\�DGPLQLVWHUHG�

DQWDFLGV��

&ORSLGRJUHO� &RQFRPLWDQW�DGPLQLVWUDWLRQ�RI�SDQWRSUD]ROH�DQG�FORSLGRJUHO�

KDG�QR�FOLQLFDOO\�LPSRUWDQW�HIIHFW�RQ�H[SRVXUH�WR�WKH�DFWLYH�PHWDEROLWH�RI�

FORSLGRJUHO� RU� FORSLGRJUHO� LQGXFHG� SODWHOHW� LQKLELWLRQ�� 1R� GRVH�

DGMXVWPHQW� RI� FORSLGRJUHO� LV� QHFHVVDU\� ZKHQ� DGPLQLVWHUHG� ZLWK� DQ�

DSSURYHG�GRVH�RI�SDQWRSUD]ROH��
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0HWKRWUH[DWH�� &RQFRPLWDQW� DGPLQLVWUDWLRQ� RI� 33,V� DQG� PHWKRWUH[DWH�

�SULPDULO\� DW� KLJK� GRVH�� PD\� HOHYDWH� DQG� SURORQJ� VHUXP� OHYHOV� RI�

PHWKRWUH[DWH�DQG�RU� LWV�PHWDEROLWH�K\GUR[\PHWKRWUH[DWH��SRVVLEO\� OHDGLQJ�

WR� PHWKRWUH[DWH� WR[LFLWLHV�� ,Q� KLJK�GRVH� PHWKRWUH[DWH� DGPLQLVWUDWLRQ�� D�

WHPSRUDU\�ZLWKGUDZDO�RI�WKH�33,�PD\�EH�FRQVLGHUHG�LQ�VRPH�SDWLHQWV��

'UXJV�WKDW�FDXVH�K\SRPDJQHVHPLD��3RWHQWLDO�SKDUPDFRORJLF�LQWHUDFWLRQ�

�SRVVLEOH� LQFUHDVHG� ULVN� RI� K\SRPDJQHVHPLD��� ,Q� SDWLHQWV� UHFHLYLQJ�

GLXUHWLFV� �L�H�� ORRS� RU� WKLD]LGH� GLXUHWLFV�� RU� RWKHU� GUXJV� WKDW� PD\� FDXVH�

K\SRPDJQHVHPLD�� PRQLWRULQJ� RI� PDJQHVLXP� FRQFHQWUDWLRQ� VKRXOG� EH�

FRQVLGHUHG�SULRU�WR�LQLWLDWLRQ�RI�SUHVFULSWLRQ�SURWRQ�SXPS�LQKLELWRU�WKHUDS\�

DQG�SHULRGLFDOO\�WKHUHDIWHU���

'LJR[LQ��+\SRPDJQHVHPLD� �H�J�� UHVXOWLQJ� IURP� ORQJ� WHUP� XVH� RI� SURWRQ�

SXPS� LQKLELWRUV�� VHQVLWL]H� WKH� P\RFDUGLXP� WR� GLJR[LQ� DQG� WKXV� PD\�

LQFUHDVH� WKH� ULVN� RI� GLJR[LQ� LQGXFHG� FDUGLRWR[LF� HIIHFWV�� ,Q� SDWLHQWV

UHFHLYLQJ� GLJR[LQ�� PRQLWRULQJ� RI� PDJQHVLXP� FRQFHQWUDWLRQV� VKRXOG� EH�

FRQVLGHUHG�SULRU�WR�LQLWLDWLRQ�RI�SUHVFULSWLRQ�SURWRQ�SXPS�LQKLELWRU�WKHUDS\�

DQG�SHULRGLFDOO\�WKHUHDIWHU���

2WKHUV�� 3DQWRSUD]ROH� LV� PHWDEROL]HG� WKURXJK� WKH� F\WRFKURPH� 3����

V\VWHP��SULPDULO\�WKH�&<3�&���DQG�&<3�$��LVR]\PHV��DQG�VXEVHTXHQWO\�

XQGHUJRHV� 3KDVH� ,,� FRQMXJDWLRQ�� � � %DVHG� RQ� VWXGLHV� HYDOXDWLQJ� SRVVLEOH�

LQWHUDFWLRQV� RI� SDQWRSUD]ROH� ZLWK� RWKHU� GUXJV�� QR� GRVDJH� DGMXVWPHQW� LV�

QHHGHG� ZLWK� FRQFRPLWDQW� XVH� RI� WKH� IROORZLQJ�� WKHRSK\OOLQH�� FLVDSULGH��

DQWLS\ULQH�� FDIIHLQH�� FDUEDPD]HSLQH�� GLD]HSDP� �DQG� LWV� DFWLYH�PHWDEROLWH��

GHVPHWK\OGLD]HSDP��� GLFORIHQDF�� QDSUR[HQ�� SLUR[LFDP�� GLJR[LQ�� HWKDQRO��

JO\EXULGH�� DQ� RUDO� FRQWUDFHSWLYH� �OHYRQRUJHVWUHO�HWKLQ\O� HVWUDGLRO���

PHWRSURORO�� QLIHGLSLQH�� SKHQ\WRLQ�� ZDUIDULQ�� PLGD]RODP�� FODULWKURP\FLQ��

PHWURQLGD]ROH�� RU� DPR[LFLOOLQ�� &OLQLFDOO\� UHOHYDQW� LQWHUDFWLRQV� RI�

SDQWRSUD]ROH�ZLWK�RWKHU�GUXJV�ZLWK� WKH� VDPH�PHWDEROLF�SDWKZD\V�DUH�QRW�

H[SHFWHG��7KHUHIRUH��ZKHQ� FRDGPLQLVWHUHG�ZLWK� SDQWRSUD]ROH�� DGMXVWPHQW�

RI�WKH�GRVDJH�RI�SDQWRSUD]ROH�RU�RI�VXFK�GUXJV�PD\�QRW�EH�QHFHVVDU\��
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)DOVH� SRVLWLYH� XULQH� WHVWV� IRU� 7+&� ��7KHUH� KDYH� EHHQ� UHSRUWV� RI� IDOVH�

SRVLWLYH� XULQH� VFUHHQLQJ� WHVWV� IRU� WHWUDK\GURFDQQDELQRO� �7+&�� LQ� SDWLHQWV�

UHFHLYLQJ� SURWRQ� SXPS� LQKLELWRUV�� $Q� DOWHUQDWLYH� FRQILUPDWRU\� PHWKRG�

VKRXOG�EH�FRQVLGHUHG�WR�YHULI\�SRVLWLYH�UHVXOWV�

���� ���3UHJQDQF\�DQG�ODFWDWLRQ��
7KHUH� DUH� QR� DGHTXDWH� DQG� ZHOO�FRQWUROOHG� VWXGLHV� LQ� SUHJQDQW� ZRPHQ��

%HFDXVH� DQLPDO� UHSURGXFWLRQ� VWXGLHV� DUH� QRW� DOZD\V� SUHGLFWLYH� RI� KXPDQ�

UHVSRQVH��WKLV�GUXJ�VKRXOG�EH�XVHG�GXULQJ�SUHJQDQF\�RQO\�LI�FOHDUO\�QHHGHG��

3DQWRSUD]ROH� DQG� LWV� PHWDEROLWHV� DUH� H[FUHWHG� LQ� WKH� PLON� RI� UDWV��

3DQWRSUD]ROH�H[FUHWLRQ�LQ�KXPDQ�PLON�KDV�EHHQ�GHWHFWHG�LQ�D�VLQJOH�QXUVLQJ�

PRWKHU�DIWHU�D�VLQJOH����PJ�RUDO�GRVH��7KH�FOLQLFDO UHOHYDQFH�RI�WKLV�ILQGLQJ�

LV� QRW� NQRZQ�� 0DQ\� GUXJV� ZKLFK� DUH� H[FUHWHG� LQ� KXPDQ� PLON� KDYH� D�

SRWHQWLDO� IRU� VHULRXV� DGYHUVH� UHDFWLRQV� LQ� QXUVLQJ� LQIDQWV�� %DVHG� RQ� WKH�

SRWHQWLDO� IRU� WXPRULJHQLFLW\� VKRZQ� IRU� SDQWRSUD]ROH� LQ� URGHQW�

FDUFLQRJHQLFLW\� VWXGLHV�� D� GHFLVLRQ� VKRXOG� EH�PDGH�ZKHWKHU� WR� GLVFRQWLQXH�

QXUVLQJ�RU�WR�GLVFRQWLQXH�WKH�GUXJ��WDNLQJ�LQWR�DFFRXQW�WKH�EHQHILW�RI�WKH�GUXJ�

WR�WKH�PRWKHU��

���� (IIHFW�RQ�DELOLW\�WR�GULYH�DQG�XVH�PDFKLQH��

$GYHUVH�GUXJ�UHDFWLRQV�VXFK�DV�GL]]LQHVV�DQG�YLVXDO�GLVWXUEDQFHV�PD\�RFFXU��

,I�DIIHFWHG��SDWLHQWV�VKRXOG�QRW�GULYH�RU�RSHUDWH�PDFKLQHV��

�������������$GYHUVH�(IIHFWV��

7KH� DGYHUVH� UHDFWLRQV� UHSRUWHG�ZLWK� SDQWRSUD]ROH� DUH� OLVWHG� EHORZ�� UDQNHG�

XQGHU� WKH� IROORZLQJ� IUHTXHQF\� FODVV

HVWLPDWHG�IURP�WKH�DYDLODEOH�GDWD���:LWKLQ�HDFK�IUHTXHQF\�JURXSLQJ��DGYHUVH�

UHDFWLRQV�DUH�SUHVHQWHG�LQ�RUGHU�RI�GHFUHDVLQJ�VHULRXVQHVV�
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%ORRG� DQG� O\PSKDWLF� V\VWHP� GLVRUGHUV� �� 5DUH�� $JUDQXORF\WRVLV�� 9HU\�

UDUH���OHXNRSHQLD��WKURPERF\WRSHQLD��SDQF\WRSHQLD�

(\H�GLVRUGHUV���5DUH��'LVWXUEDQFHV�LQ�YLVLRQ�EOXUUHG�YLVLRQ�

*DVWURLQWHVWLQDO� GLVRUGHUV� �� 8QFRPPRQ�� 'LDUUKRHD�� QDXVHD�YRPLWLQJ��

DEGRPLQDO�GLVWHQVLRQ�DQG�EORDWLQJ��FRQVWLSDWLRQ��GU\�PRXWK��DEGRPLQDO�SDLQ�

DQG�GLVFRPIRUW��IODWXOHQFH��

*HQHUDO� GLVRUGHUV� DQG� DGPLQLVWUDWLRQ� VLWH� FRQGLWLRQV� �� 8QFRPPRQ�

$VWKHQLD��IDWLJXH�DQG�PDODLVH��5DUH��%RG\�WHPSHUDWXUH LQFUHDVHG��3\UH[LD���

RHGHPD�SHULSKHUDO��1RW�NQRZQ� )DFLDO�HGHPD��JHQHUDOL]HG�HGHPD�

+HSDWR�ELOLDU\� GLVRUGHUV� �� 8QFRPPRQ�� /LYHU� HQ]\PHV� LQFUHDVHG�

�*7��� 5DUH�� %LOLUXELQ� LQFUHDVHG�� 1RW� NQRZQ��

+HSDWRFHOOXODU�LQMXU\��MDXQGLFH��KHSDWLF�IDLOXUH��KHSDWLWLV

,PPXQH�V\VWHP�GLVRUGHUV�� 5DUH� +\SHUVHQVLWLYLW\��LQFOXGLQJ�DQDSK\ODFWLF�

UHDFWLRQV�DQG�DQDSK\ODFWLF�VKRFN���

,QIHFWLRQV� DQG� LQIHVWDWLRQV� ��1RW� NQRZQ� &ORVWULGLXP� GLIILFLOH DVVRFLDWHG�

GLDUUKHD

,QYHVWLJDWLRQV���1RW�NQRZQ��(OHYDWHG�FUHDWLQH�NLQDVH��ZHLJKW�FKDQJHV�

0HWDEROLF� DQG� QXWULWLRQDO� GLVRUGHUV� ��5DUH��+\SHUOLSLGDHPLDV� DQG� OLSLG�

LQFUHDVHV� �WULJO\FHULGHV�� FKROHVWHURO��� :HLJKW� FKDQJHV�� 1RW� NQRZQ��

+\SRQDWUDHPLD�� K\SRPDJQHVDHPLD�� K\SRFDOFDHPLD� LQ� DVVRFLDWLRQ� ZLWK�

K\SRPDJQHVHPLD��K\SRNDODHPLD���

0XVFXORVNHOHWDO�DQG�FRQQHFWLYH�WLVVXH�GLVRUGHUV���8QFRPPRQ��)UDFWXUH�RI�

WKH� KLS�� ZULVW� RU� VSLQH�� 5DUH�� $UWKUDOJLD�� P\DOJLD�� UKDEGRP\RO\VLV�� ERQH�

IUDFWXUH��1RW�NQRZQ��0XVFOH�VSDVP
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1HUYRXV�V\VWHP�GLVRUGHUV���8QFRPPRQ��+HDGDFKH��GL]]LQHVV��5DUH� 7DVWH�

GLVRUGHUV����YHUWLJR��DJHXVLD��G\VJHXVLD��1RW�NQRZQ� 3DUDHVWKHVLD

3V\FKLDWULF�GLVRUGHUV���8QFRPPRQ��6OHHS�GLVRUGHUV��5DUH� 'HSUHVVLRQ��DQG�

DOO� DJJUDYDWLRQV��� 9HU\� 5DUH�� 'LVRULHQWDWLRQ� �DQG� DOO� DJJUDYDWLRQV��� 1RW�

NQRZQ��+DOOXFLQDWLRQ��FRQIXVLRQ��HVSHFLDOO\�LQ�SUH�GLVSRVHG�SDWLHQWV��DV�ZHOO�

DV� WKH� DJJUDYDWLRQ� RI� WKHVH� V\PSWRPV� LQ� FDVH� RI� SUH�H[LVWHQFH��� LQVRPQLD��

VRPQROHQFH�

5HQDO� DQG� XULQDU\� GLVRUGHUV� �� 1RW� NQRZQ�� ,QWHUVWLWLDO� QHSKULWLV� �ZLWK�

SRVVLEOH�SURJUHVVLRQ�WR�UHQDO�IDLOXUH���

5HSURGXFWLYH�V\VWHP�DQG�EUHDVW�GLVRUGHUV�� 5DUH��*\QDHFRPDVWLD�

6NLQ� DQG� VXEFXWDQHRXV� WLVVXH� GLVRUGHUV� �� 8QFRPPRQ��

5DVK�H[DQWKHPD�HUXSWLRQ��SUXULWXV��5DUH��8UWLFDULD��DQJLRHGHPD��4XLQFNH¶V�

HGHPD���1RW� NQRZQ�� 6HYHUH� GHUPDWRORJLF� UHDFWLRQV� �VRPH� IDWDO� LQFOXGLQJ

HU\WKHPD� PXOWLIRUPH�� 6WHYHQV�-RKQVRQ� V\QGURPH� DQG� WR[LF� HSLGHUPDO�

QHFURO\VLV��7(1��VRPH�IDWDO���/\HOO�V\QGURPH��SKRWRVHQVLWLYLW\�

(IIHFW� RQ� HOHFWURO\WHV�� )RU�PHQWLRQ� RI� D� IDOO� LQ� EORRG� HOHFWURO\WHV� GXULQJ�

WUHDWPHQW�ZLWK�SURWRQ�SXPS�LQKLELWRUV�LQFOXGLQJ�SDQWRSUD]ROH�

���� 2YHUGRVH�

'RVHV� XS� WR� ����PJ� DGPLQLVWHUHG� LQWUDYHQRXVO\� RYHU� ��PLQXWHV�ZHUH�ZHOO�

WROHUDWHG� ([SHULHQFH� LQ� SDWLHQWV� WDNLQJ� YHU\� KLJK� GRVHV� RI� SDQWRSUD]ROH�

�!���PJ�� LV� OLPLWHG� 6SRQWDQHRXV� SRVW�PDUNHWLQJ� UHSRUWV� RI� RYHUGRVH� DUH�

JHQHUDOO\� ZLWKLQ� WKH� NQRZQ� VDIHW\� SURILOH� RI� SDQWRSUD]ROH� 7KHUH� DUH� QR�

NQRZQ�V\PSWRPV�RI�RYHUGRVH�LQ�PDQ��

$V� SDQWRSUD]ROH� LV� H[WHQVLYHO\� SURWHLQ� ERXQG�� LW� LV� QRW� UHPRYHG� E\�

KHPRGLDO\VLV�� ,Q�FDVH�RI�RYHUGRVDJH�� WUHDWPHQW�VKRXOG�EH�V\PSWRPDWLF�DQG�

VXSSRUWLYH��QR�VSHFLILF�WKHUDSHXWLF�UHFRPPHQGDWLRQV�FDQ�EH�PDGH�
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�� 3KDUPDFRORJLFDO�3URSHUWLHV�

����� 3KDUPDFRG\QDPLF�SURSHUWLHV�

3DQWRSUD]ROH�LV�D�SURWRQ�SXPS�LQKLELWRU��33,��WKDW�VXSSUHVVHV�WKH�ILQDO�VWHS�

LQ� JDVWULF� DFLG SURGXFWLRQ� E\� FRYDOHQWO\� ELQGLQJ� WR� WKH� �+��.���$73DVH�

HQ]\PH�V\VWHP�DW�WKH VHFUHWRU\�VXUIDFH�RI�WKH�JDVWULF�SDULHWDO�FHOO���

3DQWRSUD]ROH� DFFXPXODWHV�� LQ� WKH� DFLGLF� HQYLURQPHQW� RI� WKH� SDULHWDO� FHOOV�

DIWHU� DEVRUSWLRQ�� 7KHUH� LW� LV� FRQYHUWHG� LQWR� WKH� DFWLYH� IRUP�� D� F\FOLF�

VXOSKHQDPLGH��ZKLFK�ELQGV�WR�WKH�+���.��$73DVH��WKXV�LQKLELWLQJ�WKH�SURWRQ�

SXPS� DQG� FDXVLQJ� SRWHQW� DQG� ORQJ�ODVWLQJ� VXSSUHVVLRQ� RI� EDVDO� DQG�

VWLPXODWHG� JDVWULF� DFLG� VHFUHWLRQ�� $V� SDQWRSUD]ROH� DFWV� GLVWDOO\� WR� WKH�

UHFHSWRU� OHYHO�� LW�FDQ�LQKLELW�JDVWULF�DFLG�VHFUHWLRQ�LUUHVSHFWLYH�RI� WKH�QDWXUH�

RI�WKH�VWLPXOXV��DFHW\OFKROLQH��KLVWDPLQH��JDVWULQ���

7KH� ELQGLQJ� WR� WKH� �+��.���$73DVH� UHVXOWV� LQ� D� GXUDWLRQ� RI� DQWLVHFUHWRU\�

HIIHFW�WKDW�SHUVLVWV�ORQJHU�WKDQ����KRXUV���

3DQWRSUD]ROH
V�VHOHFWLYLW\�LV�GXH�WR�WKH�IDFW�WKDW�LW�FDQ�RQO\�H[HUW�LWV�IXOO�HIIHFW�

LQ�D�VWURQJO\�DFLGLF�HQYLURQPHQW��S+�����UHPDLQLQJ�PRVWO\�LQDFWLYH�DW�KLJKHU�

S+� YDOXHV��$V� D� UHVXOW�� LWV� FRPSOHWH� SKDUPDFRORJLFDO� DQG� WKXV� WKHUDSHXWLF�

HIIHFW�FDQ�RQO\�EH�DFKLHYHG�LQ�WKH�DFLG�VHFUHWRU\�SDULHWDO�FHOOV��%\�PHDQV�RI�

D� IHHGEDFN� PHFKDQLVP�� WKLV� HIIHFW� LV� GLPLQLVKHG� DW� WKH� VDPH� UDWH� DV� DFLG�

VHFUHWLRQ�LV�LQKLELWHG���

)ROORZLQJ� RUDO� DGPLQLVWUDWLRQ�� SDQWRSUD]ROH� LQKLELWV� WKH� SHQWDJDVWULQ�

VWLPXODWHG�JDVWULF�DFLG�VHFUHWLRQ��

$QWLVHFUHWRU\�DFWLYLW\

3DQWRSUD]ROH�JLYHQ�RQFH�GDLO\�UHVXOWV�LQ�LQFUHDVLQJ�LQKLELWLRQ�RI�JDVWULF DFLG�

VHFUHWLRQ��$FLG�VHFUHWLRQ�UHWXUQHG�WR�QRUPDO�ZLWKLQ�D�ZHHN�DIWHU�WKH�ODVW�GRVH�

RI�SDQWRSUD]ROH�� WKHUH�ZDV�QR� HYLGHQFH�RI� UHERXQG�K\SHUVHFUHWLRQ��$W�RUDO�
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GRVHV� UDQJLQJ� IURP� ��� WR� ���� PJ�� SDQWRSUD]ROH� FDXVHG� GRVH�UHODWHG�

LQFUHDVHV�LQ�PHGLDQ�EDVDO�JDVWULF�S+��'RVHV�KLJKHU�WKDQ����PJ��������������

PJ��GLG�QRW�UHVXOW�LQ�IXUWKHU�VLJQLILFDQW�LQFUHDVHV�LQ�PHGLDQ�JDVWULF�S+����

6HUXP�JDVWULQ�HIIHFWV

7KHUH� ZDV� DQ� LQFUHDVH� LQ� PHDQ� JDVWULQ� OHYHOV� LQ� SDWLHQWV� WUHDWHG� ZLWK�

SDQWRSUD]ROH�IRU���RU���ZHHNV��0HGLDQ�VHUXP JDVWULQ�OHYHOV�UHPDLQHG�ZLWKLQ�

QRUPDO�OLPLWV�GXULQJ�PDLQWHQDQFH�WKHUDS\�ZLWK�SDQWRSUD]ROH�

)ROORZLQJ�KHDOLQJ�RI�JDVWULF�RU�GXRGHQDO�XOFHUV�ZLWK�SDQWRSUD]ROH�WUHDWPHQW��

HOHYDWHG�JDVWULQ�OHYHOV�UHWXUQ�WR�QRUPDO�E\�DW�OHDVW���PRQWKV��

(QWHURFKURPDIILQ�/LNH��(&/��&HOO�HIIHFWV

,Q� H[SHULPHQWDO� DQLPDOV�� OLIHWLPH� H[SRVXUH� ����PRQWKV�� WR� SDQWRSUD]ROH� DW�

GRVHV�RI����� WR�����PJ�NJ�GD\� UHVXOWHG� LQ�GRVH�UHODWHG� LQFUHDVHV� LQ�JDVWULF�

(&/�FHOO�SUROLIHUDWLRQ�DQG�JDVWULF�QHXURHQGRFULQH��1(��FHOO�WXPRUV��*DVWULF�

1(�FHOO� WXPRUV� PD\� UHVXOW� IURP� FKURQLF� HOHYDWLRQ� RI� VHUXP� JDVWULQ�

FRQFHQWUDWLRQV�� � +RZHYHU�� WKHUH� ZHUH� QR� HOHYDWLRQV� LQ� VHUXP� JDVWULQ�

IROORZLQJ�WKH�DGPLQLVWUDWLRQ�RI�SDQWRSUD]ROH�DW�D�GRVH�RI�����PJ�NJ�GD\����

2WKHU�HIIHFWV

1R�FOLQLFDOO\�UHOHYDQW�HIIHFWV�RI�SDQWRSUD]ROH�RQ�FDUGLRYDVFXODU��UHVSLUDWRU\��

RSKWKDOPLF�� RU� FHQWUDO� QHUYRXV� V\VWHP� IXQFWLRQ� KDYH� EHHQ� GHWHFWHG��

3DQWRSUD]ROH����PJ�JLYHQ�RQFH�GDLO\�IRU���ZHHNV�KDG�QR�HIIHFW�RQ�WKH�OHYHOV�

RI� WKH� IROORZLQJ� KRUPRQHV�� FRUWLVRO�� WHVWRVWHURQH�� WULLRGRWK\URQLQH� �7���

WK\UR[LQH� �7���� WK\URLG�VWLPXODWLQJ� KRUPRQH� �76+��� WK\URQLQH�ELQGLQJ�

SURWHLQ��SDUDWK\URLG�KRUPRQH��LQVXOLQ��JOXFDJRQ��UHQLQ��DOGRVWHURQH��IROOLFOH�

VWLPXODWLQJ�KRUPRQH��OXWHLQL]LQJ�KRUPRQH��SURODFWLQ��DQG�JURZWK�KRUPRQH��

���� ���3KDUPDFRNLQHWLF�SURSHUWLHV�

7KH� GUXJ� LV� SUHSDUHG� DV� DQ� HQWHULF�FRDWHG� WDEOHW� VR� WKDW� DEVRUSWLRQ� RI�

SDQWRSUD]ROH�EHJLQV�RQO\�DIWHU�WKH�WDEOHW�OHDYHV�WKH�VWRPDFK��
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3DQWRSUD]ROH� LV� ZHOO� DEVRUEHG�� ,W� XQGHUJRHV� OLWWOH� ILUVW�SDVV� PHWDEROLVP�

3DQWRSUD]ROH� GRHV� QRW� DFFXPXODWH� DQG� LWV� SKDUPDFRNLQHWLFV� DUH� XQDOWHUHG�

ZLWK�PXOWLSOH�GDLO\�GRVLQJ��

$GPLQLVWUDWLRQ�RI�SDQWRSUD]ROH�ZLWK�IRRG�PD\�GHOD\� LWV�DEVRUSWLRQ�XS� WR���

KRXUV�RU�ORQJHU��KRZHYHU��WKH�&PD[ DQG�WKH�H[WHQW�RI�SDQWRSUD]ROH�DEVRUSWLRQ�

�$8&��DUH�QRW� DOWHUHG��7KXV��SDQWRSUD]ROH�PD\�EH� WDNHQ�ZLWKRXW� UHJDUG� WR�

WLPLQJ�RI�PHDOV��7KH�VHUXP�SURWHLQ�ELQGLQJ�RI�SDQWRSUD]ROH� LV�DERXW������

SULPDULO\�WR�DOEXPLQ��

3DQWRSUD]ROH�LV�H[WHQVLYHO\�PHWDEROL]HG�LQ�WKH�OLYHU�WKURXJK�WKH�F\WRFKURPH�

3���� �&<3�� V\VWHP�� 7KH� PDLQ� PHWDEROLF� SDWKZD\� LV� GHPHWK\ODWLRQ�� E\�

&<3�&���� ZLWK� VXEVHTXHQW� VXOIDWLRQ�� RWKHU� PHWDEROLF� SDWKZD\V� LQFOXGH�

R[LGDWLRQ� E\� &<3�$��� 7KHUH� LV� QR� HYLGHQFH� WKDW� DQ\� RI� WKH� SDQWRSUD]ROH�

PHWDEROLWHV�KDYH�VLJQLILFDQW�SKDUPDFRORJLF�DFWLYLW\�����

$SSUR[LPDWHO\�����RI�WKH�GRVH�LV�H[FUHWHG�LQ�WKH�XULQH�ZLWK�����H[FUHWHG�

LQ� WKH� IHFHV� WKURXJK� ELOLDU\� H[FUHWLRQ�� 7KHUH� LV� QR� UHQDO� H[FUHWLRQ� RI�

XQFKDQJHG� SDQWRSUD]ROH�� )ROORZLQJ� RUDO� DGPLQLVWUDWLRQ�� WKH� VHUXP�

FRQFHQWUDWLRQ� RI� SDQWRSUD]ROH� GHFOLQHV� ELH[SRQHQWLDOO\�� ZLWK� D� WHUPLQDO�

HOLPLQDWLRQ� KDOI�OLIH� RI� DSSUR[LPDWHO\� RQH� KRXU�� � %HFDXVH� RI� WKH� VSHFLILF�

DFWLYDWLRQ�ZLWKLQ�WKH�SDULHWDO�FHOO��WKH�HOLPLQDWLRQ�KDOI�OLIH�GRHV�QRW�FRUUHODWH�

ZLWK�WKH�PXFK�ORQJHU�GXUDWLRQ�RI�DFWLRQ��LQKLELWLRQ�RI�DFLG�VHFUHWLRQ����

6SHFLDO�SRSXODWLRQV

5HQDO�LPSDLUPHQW�

1R�FKDQJH�LQ�SKDUPDFRNLQHWLF�SDUDPHWHUV�ZDV�VHHQ�LQ�SDWLHQWV�ZLWK�VHYHUH�

UHQDO� LPSDLUPHQW��1R�GRVDJH�DGMXVWPHQW� LV�QHFHVVDU\�LQ�SDWLHQWV�ZLWK�UHQDO�

LPSDLUPHQW�RU�LQ�SDWLHQWV�XQGHUJRLQJ�KHPRGLDO\VLV��

+HSDWLF�LPSDLUPHQW

,Q�SDWLHQWV�ZLWK�PLOG�WR�VHYHUH�KHSDWLF�LPSDLUPHQW��PD[LPXP�SDQWRSUD]ROH�

FRQFHQWUDWLRQV� LQFUHDVHG�RQO\� VOLJKWO\��$OWKRXJK� WKHUH� LV� LQFUHDVH� LQ� VHUXP�

KDOI�OLIH�YDOXHV�DQG�$8&�YDOXHV�LQ�KHSDWLF�LPSDLUHG�SDWLHQWV��WKHVH�LQFUHDVHV�
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ZHUH�QR�JUHDWHU�WKDQ�WKRVH�REVHUYHG�LQ�VORZ�&<3�&���PHWDEROL]HUV��ZKHUH�

QR� GRVDJH IUHTXHQF\� DGMXVWPHQW� LV� ZDUUDQWHG�� 7KHVH� SKDUPDFRNLQHWLF�

FKDQJHV� LQ� KHSDWLF�LPSDLUHG� SDWLHQWV� UHVXOW� LQ� PLQLPDO� GUXJ� DFFXPXODWLRQ�

IROORZLQJ�RQFH�GDLO\�PXOWLSOH�GRVH�DGPLQLVWUDWLRQ��1R�GRVDJH�DGMXVWPHQW�LV�

QHHGHG� LQ� SDWLHQWV� ZLWK� PLOG� WR� VHYHUH� KHSDWLF� LPSDLUPHQW�� 'RVHV� KLJKHU�

WKDQ����PJ�GD\�KDYH�QRW�EHHQ�VWXGLHG�LQ�KHSDWLFDOO\�LPSDLUHG�SDWLHQWV�

����� 3UHFOLQLFDO�VDIHW\�GDWD��

�������

�� 3KDUPDFHXWLFDO�3DUWLFXODUV�

���� /LVW�RI�H[FLSLHQWV�

0DQQLWRO��3HDUOLWRO�6'�������6RGLXP�&DUERQDWH��DQK\GURXV���6RLGXP�6WDUFK

*O\FROODWH� �3ULPRMHO��� &URVSRYLGRQH� �.ROOLGRQH� &/��� &ROORLGDO� 6LOLFRQ

'LR[LGH��$HURVLO�������&DOFLXP�6WHDUDWH��+30&���FSV��3RO\HWK\OHQH�*O\FRO

�3(*� ������� 3XULILHG� :DWHU�� 6RGLLP� +\GUR[LGH�� (XGUDJLW� /� ��� '� ���

2SDGU\�$0%���:�����

���� ,QFRPSDWLELOLWLHV��

���������������1RQH�

���� 6KHOI�±�OLIH�

������PRQWKV�

���� 6SHFLDO�SUHFDXWLRQV�IRU�VWRUDJH�

���'R�QRW�VWRUH�DERYH����&��6WRUH�LQ�GU\�FRQGLWLRQ��

���.HHS�RXW�RI�UHDFK�RI�FKLOGUHQ�

���� 1DWXUH�DQG�FRQWHQWV�RI�FRQWDLQHU�

%OLVWHU� VWULS�RI��� WDEOHWV��6XFK���EOLVWHU� VWULSV� LQ�D�SULQWHG�VKRZER[�DORQJ�

ZLWK�OHDIOHW��
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����� 6SHFLDO�3UHFDXWLRQV�IRU�'LVSRVDO�

1RQH�

��


