
3DJH�� RI���

�� 1$0(�2)�7+(�0(',&,1$/�352'8&7

6,922)/2;$&,1��2)/2;$&,1�7DEOHWV�863�����PJ�

�� 48$/,7$7,9(�$1'�48$17,7$7,9( &20326,7,21

(DFK�)LOP�&RDWHG�7DEOHW�&RQWDLQV�

2IOR[DFLQ�863««�����PJ

([FLSLHQWV««««��T�V

&RORXUV��7LWDQLXP�'LR[LGH

/LVW�RI�([FLSLHQWV�

([FLSLHQWV 4XDQWLW\��7DEOHW��PJ� 8VHV

6+,)7,1*�0,;,1*

'LEDVLF�&DOFLXP�3KRVSKDWH ����� 'LOXHQW
0DL]H�6WDUFK� ������ 'LOXHQW
3DVWH�3UHSDUDWLRQ

0DL]H�VWDUFK ����� %LQGHU
*HODWLQH ���� %LQGHU
0HWK\O�SDUDEHQ ����� 3UHVHUYDWLYH

3URS\O�SDUDEHQ ����� 3UHVHUYDWLYH
/XEULFDWLRQ
&ROORLGDO�$QK\GURXV�VLOLFD ���� *OLGHQW
&URVVFDUPHOORVH�6RGLXP ����� 'LVLQWHJUDQW
0DJQHVLXP�6WHDUDWH ���� /XEULFDQW
3XULILHG�WDOF ���� /XEULFDQW
&2$7,1*
7LWDQLXP�'LR[LGH� ���� 2SDFLILHU
3XULILHG�WDOF ����� *OLGHQW
+\SURPHOORVH��+�3�0�&��(����� ���� )LOP�IRUPLQJ�DJHQW
0DFURJRO��3(*������� ����� 3ODVWLFL]HU

3+$50$&(87,&$/�)250�

$�ZKLWH�FRORXUHG�FDSOHW�VKDSHG�ILOP�FRDWHG�WDEOHWV�KDYLQJ�EUHDN�OLQH�RQ�RQH�VLGH�DQG RWKHU VLGH�

SODLQ�

�� &OLQLFDO�SDUWLFXODUV
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7KH�IROORZLQJ�LQGLFDWLRQV�DUH�UHVWULFWHG�WR�DGXOWV�

2IOR[DFLQ� LV� VXLWDEOH� IRU� WUHDWPHQW� RI� WKH� IROORZLQJ� EDFWHULDO� LQIHFWLRQV� LI� WKHVH� DUH� FDXVHG� E\�

SDWKRJHQV�VHQVLWLYH�WR�RIOR[DFLQ�

�� /RZHU� UHVSLUDWRU\� WUDFW� LQIHFWLRQV� LQFOXGLQJ� SQHXPRQLD�� EURQFKLWLWV� DQG� DFXWH� H[DFHUEDWLRQV� RI�

FKURQLF�EURQFKLWLV�FDXVHG�E\�JUDP�QHJDWLYH�DHURELF�EDFWHULD���2IOR[DFLQ�WDEOHWV�DUH�QRW�WKH�GUXJ�RI�

ILUVW� FKRLFH� LQ� SQHXPRQLD� FDXVHG� E\� 6WUHSWRFRFFXV� SQHXPRQLDH�� 0\FRSODVPD� SQHXPRQLDH� RU�

&KODP\GLD�SQHXPRQLDH��



3DJH�� RI���

�� 8SSHU� DQG� ORZHU� XULQDU\� WUDFW� LQIHFWLRQV�� LQFOXGLQJ� XQFRPSOLFDWHG� �F\VWLWLV�� DQG� FRPSOLFDWHG�

XULQDU\�WUDFW�LQIHFWLRQV�

��8QFRPSOLFDWHG�XUHWKUDO�DQG�FHUYLFDO�JRQRUUKRHD��QRQ�JRQRFRFFDO�XUHWKULWLV�DQG�FHUYLFLWLV�

&RQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�RIILFLDO�JXLGDQFH�RQ�WKH�DSSURSULDWH�XVH�RI�DQWL�EDFWHULDO�DJHQWV

��� 3RVRORJ\�DQG�PHWKRG�RIDGPLQLVWUDWLRQ

2UDO�XVH

3RVRORJ\

7KH�GRVH�RI�RIOR[DFLQ�LV�GHWHUPLQHG�E\�WKH�W\SH�DQG�VHYHULW\�RI�WKH�LQIHFWLRQ��7KH�GRVDJH�UDQJH�IRU�

DGXOWV�LV�����PJ�WR�����PJ�GDLO\�

8S�WR�����PJ�PD\�EH�JLYHQ�DV�D�VLQJOH�GRVH��SUHIHUDEO\�LQ�WKH�PRUQLQJ��*HQHUDOO\��LQGLYLGXDO�GRVHV�

VKRXOG�EH�JLYHQ�DW�DSSUR[LPDWHO\�HTXDO�LQWHUYDOV�

,Q�LQGLYLGXDO�FDVHV�LW�PD\�EH�QHFHVVDU\�WR� LQFUHDVH�WKH�GRVH�WR�D�PD[LPXP�WRWDO�GRVH�RI�����PJ�

GDLO\��ZKLFK�VKRXOG�EH�JLYHQ�DV�����PJ�WZLFH�GDLO\��DW�DSSUR[LPDWHO\�HTXDO�LQWHUYDOV��7KLV�PD\�EH�

DSSURSULDWH� LQ� LQIHFWLRQV� GXH� WR� SDWKRJHQV� NQRZQ� WR� KDYH� UHGXFHG� RU� YDULDEOH� VXVFHSWLELOLW\� WR�

RIOR[DFLQ��LQ�VHYHUH�DQG�RU�FRPSOLFDWHG�LQIHFWLRQV��H�J��RI�WKH�UHVSLUDWRU\�RU�XULQDU\�WUDFWV��RU�LI�WKH�

SDWLHQW�GRHV�QRW�UHVSRQG�DGHTXDWHO\�

7KH�IROORZLQJ�GRVHV�DUH�UHFRPPHQGHG�

,QGLFDWLRQV 6LQJOH�DQG�'DLO\�'RVHV

8QFRPSOLFDWHG�XUHWKUDO��FHUYLFDO�JRQRUUKRHD ����PJ

8QFRPSOLFDWHG�ORZHU�XULQDU\�WUDFW�LQIHFWLRQV ����PJ�����PJ�GDLO\

&RPSOLFDWHG�LQIHFWLRQV�RI�WKH�XSSHU�XULQDU\�WUDFW ����PJ�GDLO\��LQFUHDVLQJ�LI�QHFHVVDU\��WR�����PJ�

WZLFH�D�GD\

/RZHU�UHVSLUDWRU\�WUDFW�LQIHFWLRQV ���� PJ� GDLO\�� LQFUHDVLQJ�� LI� QHFHVVDU\�� WR� ����

PJ�WZLFH�D�GD\

1RQ�JRQRFRFFDO�XUHWKULWLV�DQG�FHUYLFLWLV ����PJ�GDLO\

$�VLQJOH�GRVH�RI�����PJ�RI�RIOR[DFLQ�LV�VXIILFLHQW�IRU�WKH�WUHDWPHQW�RI�XQFRPSOLFDWHG�JRQRUUKRHD�

6SHFLDO�SDWLHQW�SRSXODWLRQV

,PSDLUHG�UHQDO�IXQFWLRQ

)ROORZLQJ�D�QRUPDO�LQLWLDO�GRVH��GRVDJH�VKRXOG�EH�UHGXFHG�LQ�SDWLHQWV�ZLWK�LPSDLUPHQW�RI�UHQDO�

IXQFWLRQ�DV�GHWHUPLQHG�E\�FUHDWLQLQH�FOHDUDQFH�RU�SODVPD�FUHDWLQLQH�OHYHO�

&UHDWLQLQH�&OHDUDQFH 3ODVPD�&UHDWLQLQH 0DLQWHQDQFH�'RVH

���WR����PO�PLQ ����WR���PJ�GO ����PJ�� ����PJ�RIOR[DFLQ�SHU�GD\

���PO�PLQ !��PJ�GO ����PJ�RIOR[DFLQ�SHU�GD\

�$FFRUGLQJ�WR�LQGLFDWLRQ�RU�GRVH�LQWHUYDO



3DJH�� RI���

7KH� VHUXP� FRQFHQWUDWLRQ� RI� RIOR[DFLQ VKRXOG� EH� PRQLWRUHG� LQ� SDWLHQWV� ZLWK� VHYHUH� UHQDO�

LPSDLUPHQW�DQG�GLDO\VLV�SDWLHQWV�

3DWLHQWV�XQGHUJRLQJ�KDHPRGLDO\VLV�RU�SHULWRQHDO�GLDO\VLV�VKRXOG�EH�JLYHQ�����PJ�RIOR[DFLQ�SHU�GD\�

:KHQ�FUHDWLQLQH�FOHDUDQFH�FDQQRW�EH�PHDVXUHG�� LW� FDQ�EH�HVWLPDWHG�ZLWK�UHIHUHQFH�WR� WKH�VHUXP�

FUHDWLQLQH�OHYHO�XVLQJ�WKH�IROORZLQJ�&RFNFURIW
V�IRUPXOD�IRU�DGXOWV�

0HQ��&O&U��PO�PLQ�  :HLJKW��NJ� ; �����DJH�LQ�\HDUV������;�6HUXP�FUHDWLQLQH��PJ�PO�

2U�

&O&U��PO�PLQ�  �:ULJKW �NJ��;������DJH�LQ�\HDUV��������;�VHUXP�FUHDWLQLQH���PRO�O�

:RPHQ��&OFU��PO�PLQ�  ������;��DERYH�YDOXH�

,PSDLUHG�OLYHU�IXQFWLRQ

7KH� H[FUHWLRQ� RI� RIOR[DFLQ� PD\� EH� UHGXFHG� LQ� SDWLHQWV� ZLWK� VHYHUH� KHSDWLF� G\VIXQFWLRQ� �H�J��

FLUUKRVLV� RI� WKH� OLYHU� ZLWK� DVFLWHV��� ,Q� VXFK� FDVHV�� LW� LV� UHFRPPHQGHG� WKDW� WKH� GRVH� VKRXOG� QRW�

H[FHHG�����PJ�RIOR[DFLQ�GDLO\��EHFDXVH�RI�SRVVLEOH�UHGXFWLRQ�RI�H[FUHWLRQ�

3DHGLDWULF�SRSXODWLRQ

2IOR[DFLQ�LV�FRQWUDLQGLFDWHG�IRU�XVH�LQ�FKLOGUHQ�RU�JURZLQJ�DGROHVFHQWV�

(OGHUO\

1R�DGMXVWPHQW�RI�GRVDJH� LV� UHTXLUHG� LQ� WKH�HOGHUO\�� RWKHU� WKDQ� WKDW� LPSRVHG�E\� FRQVLGHUDWLRQ�RI�

UHQDO�RU�KHSDWLF�IXQFWLRQ��

'XUDWLRQ

7UHDWPHQW�VKRXOG�QRW�H[FHHG���PRQWKV�GXUDWLRQ�

$�GDLO\�GRVH�RI�XS�WR�����PJ�RIOR[DFLQ�PD\�EH�JLYHQ�DV�D�VLQJOH�GRVH��,Q�WKLV�FDVH��LW�LV�SUHIHUDEOH�

WR�DGPLQLVWHU�RIOR[DFLQ�LQ�WKH�PRUQLQJ�

'DLO\ GRVHV� RI� PRUH� WKDQ� ���� PJ� PXVW� EH� GLYLGHG� LQWR� WZR� VHSDUDWH� GRVHV� DQG� EH� JLYHQ� DW�

DSSUR[LPDWHO\�HTXDO�LQWHUYDOV�

0HWKRG�RI�DGPLQLVWUDWLRQ

)RU�RUDO�XVH�

2IOR[DFLQ�WDEOHWV�VKRXOG�EH�VZDOORZHG�ZKROH�ZLWK�VXIILFLHQW�OLTXLG�EHIRUH�RU�GXULQJ�PHDO�WLPHV��7KH\�

VKRXOG� QRW� EH� WDNHQ� ZLWKLQ� WZR� KRXUV� RI� PLQHUDO� DQWDFLGV�� VXFUDOIDWH� RU� PHWDO� LRQ� SUHSDUDWLRQV�

�DOXPLQLXP�� LURQ�� PDJQHVLXP� RU� ]LQF��� GLGDQRVLQH� FKHZDEOH� RU� EXIIHUHG� WDEOHWV� �IRU� +,9��� VLQFH�

UHGXFWLRQ�RI�DEVRUSWLRQ�RI�RIOR[DFLQ�FDQ�RFFXU�

��� &RQWUDLQGLFDWLRQV

� 7KH�XVH�RI�RIOR[DFLQ�LV�FRQWUDLQGLFDWHG�DV�IROORZV�

��+\SHUVHQVLWLYLW\�WR�WKH�DFWLYH�VXEVWDQFH��WR�DQ\�RWKHU�IOXRURTXLQRORQH�DQWLEDFWHULDOV��RU�WR�DQ\�RI�

WKH�H[FLSLHQWV�OLVWHG�

�� ,Q� SDWLHQWV� ZLWK� D� KLVWRU\� RI� HSLOHSV\� RU� DQ� H[LVWLQJ� FHQWUDO� QHUYRXV� V\VWHP GLVRUGHU� ZLWK� D�

ORZHUHG�VHL]XUH�WKUHVKROG�

��,Q�SDWLHQWV�ZLWK�D�KLVWRU\�RI�WHQGRQ�GLVRUGHUV�UHODWHG�WR�IOXRURTXLQRORQH�DGPLQLVWUDWLRQ
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�� ,Q� FKLOGUHQ� RU� JURZLQJ� DGROHVFHQWV�� DQG� LQ� SUHJQDQW� RU� EUHDVWIHHGLQJ� ZRPHQ�� VLQFH� DQLPDO�

H[SHULPHQWV� GR� QRW� HQWLUHO\� H[FOXGH� WKH� ULVN� RI� GDPDJH� WR� WKH� JURZWK�SODWH� FDUWLODJH� LQ� WKH�

JURZLQJ�RUJDQLVP�FDQQRW�EH�HQWLUHO\�H[FOXGHG�

��,Q�SDWLHQWV�ZLWK� ODWHQW�RU�DFWXDO�GHIHFWV� LQ�JOXFRVH���SKRVSKDWH�GHK\GURJHQDVH�DFWLYLW\�EHFDXVH�

WKH\�PD\�EH�SURQH�WR�KDHPRO\WLF�UHDFWLRQV�ZKHQ�WUHDWHG�ZLWK�TXLQRORQH�DQWLEDFWHULDO�DJHQWV�

��� 6SHFLDO�ZDUQLQJV�DQG�SUHFDXWLRQV�IRU XVH

�2IOR[DFLQ� WDEOHWV� DUH� QRW� WKH� GUXJ� RI� ILUVW� FKRLFH� LQ� SQHXPRQLD� FDXVHG� E\� 6WUHSWRFFRFXV�

SQHXPRQLDH�RU�&KODP\GLD�SQHXPRQLDH�

0HWKLFLOOLQ�UHVLVWDQW�6��DXUHXV

$UH�YHU\�OLNHO\�WR�SRVVHVV�FR�UHVLVWDQFH�WR�IOXRURTXLQRORQHV��LQFOXGLQJ�RIOR[DFLQ��7KHUHIRUH�RIOR[DFLQ�

LV� QRW� UHFRPPHQGHG� IRU� WKH� WUHDWPHQW� RI� NQRZQ� RU� VXVSHFWHG�056$� LQIHFWLRQV� XQOHVV� ODERUDWRU\�

UHVXOWV� KDYH� FRQILUPHG� VXVFHSWLELOLW\� RI� WKH� RUJDQLVP� WR� RIOR[DFLQ� �DQG� FRPPRQO\� UHFRPPHQGHG�

DQWLEDFWHULDO�DJHQWV�IRU�WKH�WUHDWPHQW�RI�056$�LQIHFWLRQV�DUH�FRQVLGHUHG�LQDSSURSULDWH��

5HVLVWDQFH�WR�IOXRURTXLQRORQHV�RI�(��FROL

7KH�PRVW�FRPPRQ�SDWKRJHQ�LQYROYHG�LQ�XULQDU\�WUDFW�LQIHFWLRQV�± YDULHV�DFURVV�WKH�(XURSHDQ�8QLRQ��

3UHVFULEHUV� DUH� DGYLVHG� WR� WDNH� LQWR� DFFRXQW� WKH� ORFDO� SUHYDOHQFH� RI� UHVLVWDQFH� LQ� (�� FROL� WR�

IOXRURTXLQRORQHV�

6HYHUH�EXOORXV�UHDFWLRQV

&DVHV� RI� VHYHUH� EXOORXV� VNLQ� UHDFWLRQV� VXFK� DV� 6WHYHQV�-RKQVRQ� V\QGURPH� RU� WR[LF� HSLGHUPDO�

QHFURO\VLV� KDYH� EHHQ� UHSRUWHG� ZLWK� RIOR[DFLQ�� 3DWLHQWV� VKRXOG� EH� DGYLVHG� WR� FRQWDFW� WKHLU� GRFWRU�

LPPHGLDWHO\�SULRU�WR�FRQWLQXLQJ�WUHDWPHQW�LI�VNLQ�DQG�RU�PXFRVDO�UHDFWLRQV�RFFXU�

7HQGRQLWLV

7HQGRQLWLV�� UDUHO\� REVHUYHG� ZLWK� TXLQRORQHV�� PD\� RFFDVLRQDOO\� OHDG� WR� UXSWXUH� LQYROYLQJ� $FKLOOHV�

WHQGRQ�LQ�SDUWLFXODU��7HQGLQLWLV�DQG�WHQGRQ�UXSWXUH��VRPHWLPHV�ELODWHUDO��PD\�RFFXU�ZLWKLQ����KRXUV�

RI� VWDUWLQJ� WUHDWPHQW� ZLWK� RIOR[DFLQ� DQG� KDYH� EHHQ� UHSRUWHG� XS� WR� VHYHUDO� PRQWKV� DIWHU�

GLVFRQWLQXDWLRQ�RI�RIOR[DFLQ��7KH�ULVN�RI�WHQGLQLWLV�DQG�WHQGRQ�UXSWXUH�LV� LQFUHDVHG�LQ�SDWLHQWV�DJHG�

RYHU� ��� \HDUV� DQG� LQ� SDWLHQWV� XVLQJ� FRUWLFRVWHURLGV�� 7KH� GDLO\� GRVH� VKRXOG� EH� DGMXVWHG� LQ� HOGHUO\�

SDWLHQWV�EDVHG�RQ�FUHDWLQLQH�FOHDUDQFH��&ORVH�PRQLWRULQJ�RI�WKHVH�SDWLHQWV�LV�WKHUHIRUH�QHFHVVDU\�LI�

WKH\�DUH�SUHVFULEHG�RIOR[DFLQ��$OO�SDWLHQWV�VKRXOG�FRQVXOW�WKHLU�SK\VLFLDQ�LI�WKH\�H[SHULHQFH�V\PSWRPV�

RI� WHQGLQLWLV�� ,I� WHQGLQLWLV� LV� VXVSHFWHG�� WUHDWPHQW�ZLWK� RIOR[DFLQ�PXVW� EH� KDOWHG� LPPHGLDWHO\�� DQG�

DSSURSULDWH�WUHDWPHQW��H�J��LPPRELOLVDWLRQ��PXVW�EH�LQLWLDWHG�IRU�WKH�DIIHFWHG�WHQGRQ�

+\SHUVHQVLWLYLW\

+\SHUVHQVLWLYLW\� DQG� DOOHUJLF� UHDFWLRQV� KDYH� EHHQ� UHSRUWHG� IRU� IOXRURTXLQRORQHV� DIWHU� ILUVW�

DGPLQLVWUDWLRQ�� $QDSK\ODFWLF� DQG� DQDSK\ODFWRLG� UHDFWLRQV� FDQ� SURJUHVV� WR� OLIH�WKUHDWHQLQJ� VKRFN��

HYHQ� DIWHU� WKH� ILUVW� DGPLQLVWUDWLRQ�� ,Q� WKHVH� FDVHV� RIOR[DFLQ� VKRXOG� EH� GLVFRQWLQXHG� DQG� VXLWDEOH�

WUHDWPHQW��H�J��WUHDWPHQW�IRU�VKRFN��VKRXOG�EH�LQLWLDWHG�

'LVHDVHV�FDXVHG�E\�&ORVWULGLXP�GLIILFLOH

'LDUUKRHD�� HVSHFLDOO\� LI� VHYHUH�� SHUVLVWHQW� DQG�RU� EORRG\�� RFFXUULQJ� GXULQJ� RU� DIWHU� WUHDWPHQW�ZLWK�
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RIOR[DFLQ��LQFOXGLQJ�VHYHUDO�ZHHNV�DIWHU�WUHDWPHQW���PD\�LQGLFDWH�D�FRQGLWLRQ�FDXVHG�E\�&ORVWULGLXP�

GLIILFLOH�� WKH�PRVW�VHYHUH� IRUP�RI�ZKLFK� LV�SVHXGRPHPEUDQRXV�FROLWLV� �&'$'���&'$'�PD\� UDQJH� LQ�

VHYHULW\�IURP�PLOG�WR�OLIH�WKUHDWHQLQJ��WKH�PRVW�VHYHUH�IRUP�RI�ZKLFK�LV�SVHXGRPHPEUDQRXV�FROLWLV��,W�

LV�WKHUHIRUH�LPSRUWDQW�WR�FRQVLGHU�WKLV�GLDJQRVLV�LQ�SDWLHQWV�ZKR�GHYHORS�VHULRXV�GLDUUKRHD�GXULQJ�RU�

DIWHU� WUHDWPHQW� ZLWK� RIOR[DFLQ�� ,I� SVHXGRPHPEUDQHRXV� FROLWLV� LV� VXVSHFWHG�� WUHDWPHQW� VKRXOG� EH�

GLVFRQWLQXHG�LPPHGLDWHO\�

$SSURSULDWH� VSHFLILF� DQWLELRWLF� WKHUDS\� PXVW� EH� VWDUWHG� ZLWKRXW� GHOD\� �H�J�� RUDO� YDQFRP\FLQ�� RUDO�

WHLFRSODQLQ�RU�PHWURQLGD]ROH���0HGLFLQDO�SURGXFWV�WKDW� LQKLELW�SHULVWDOVLV�DUH�FRQWUDLQGLFDWHG� LQ�VXFK�

FDVHV�

3DWLHQWV�SUHGLVSRVHG�WR�VHL]XUHV

4XLQRORQHV�PD\�ORZHU�WKH�VHL]XUH�WKUHVKROG�DQG�PD\�WULJJHU�VHL]XUHV��2IOR[DFLQ�LV�FRQWUDLQGLFDWHG�LQ�

SDWLHQWV�ZLWK�D�KLVWRU\�RI�HSLOHSV\�RU�ZLWK�D�NQRZQ�SUHGLVSRVLWLRQ�WR�VHL]XUHV�

3DWLHQWV�ZLWK�D�NQRZQ�SUHGLVSRVLWLRQ�WR�VHL]XUHV�PD\�LQFOXGH�WKRVH�ZLWK�SUH�H[LVWLQJ�FHQWUDO�QHUYRXV�

V\VWHP� OHVLRQV�� FRQFRPLWDQW� WUHDWPHQW� ZLWK� IHQEXIHQ� DQG� VLPLODU� QRQ�VWHURLGDO� DQWL�LQIODPPDWRU\�

GUXJV��16$,'V���RU�ZLWK�GUXJV�ZKLFK�ORZHU�WKH�FHUHEUDO�VHL]XUH�WKUHVKROG��VXFK�DV�WKHRSK\OOLQH�

,Q�FDVH�RI�FRQYXOVLYH�VHL]XUHV��WUHDWPHQW�ZLWK�RIOR[DFLQ�VKRXOG�EH�GLVFRQWLQXHG�

3DWLHQWV�ZLWK�LPSDLUHG�UHQDO�IXQFWLRQ

6LQFH�RIOR[DFLQ LV�HOLPLQDWHG�SULPDULO\�YLD�WKH�NLGQH\V��WKH�GRVH�VKRXOG�EH�DGMXVWHG�LQ�SDWLHQWV�ZLWK�

LPSDLUHG�UHQDO�IXQFWLRQ�

3DWLHQWV�ZLWK�KLVWRU\�RI�SV\FKRWLF�GLVRUGHU

3V\FKRWLF�UHDFWLRQV�KDYH�EHHQ�UHSRUWHG�LQ�SDWLHQWV�UHFHLYLQJ�IOXRURTXLQRORQHV�LQFOXGLQJ�RIOR[DFLQ��,Q�

VRPH� FDVHV� WKHVH� KDYH� SURJUHVVHG� WR� VXLFLGDO� WKRXJKWV� RU� VHOI�HQGDQJHULQJ� EHKDYLRU� LQFOXGLQJ�

VXLFLGH� DWWHPSW�� VRPHWLPHV� DIWHU� D� VLQJOH� GRVH� RI� RIOR[DFLQ�� ,Q� WKH� HYHQW� WKDW� D� SDWLHQW� GHYHORSV�

WKHVH�UHDFWLRQV��RIOR[DFLQ�VKRXOG�EH�GLVFRQWLQXHG�DQG�DSSURSULDWH�PHDVXUHV�LQVWLWXWHG�

2IOR[DFLQ�VKRXOG�EH�XVHG�ZLWK�FDXWLRQ�LQ�SDWLHQWV�ZLWK�D�KLVWRU\�RI�SV\FKRWLF�GLVRUGHU�RU�LQ�SDWLHQWV�

ZLWK�SV\FKLDWULF�GLVHDVH�

3DWLHQWV�ZLWK�LPSDLUHG�OLYHU�IXQFWLRQ

2IOR[DFLQ�VKRXOG�EH�XVHG�ZLWK�FDXWLRQ�LQ�SDWLHQWV�ZLWK�LPSDLUHG�OLYHU�IXQFWLRQ��DV�OLYHU�GDPDJH�PD\�

RFFXU�� &DVHV� RI� IXOPLQDQW� KHSDWLWLV� SRWHQWLDOO\� OHDGLQJ� WR� OLYHU� IDLOXUH� �LQFOXGLQJ� IDWDO� FDVHV�� KDYH�

EHHQ�UHSRUWHG�ZLWK�IOXRURTXLQRORQHV��3DWLHQWV�VKRXOG�EH�DGYLVHG�WR�VWRS�WUHDWPHQW�DQG�FRQWDFW�WKHLU�

GRFWRU� LI� VLJQV� DQG� V\PSWRPV� RI� KHSDWLF� GLVHDVH� GHYHORS� VXFK� DV� DQRUH[LD�� MDXQGLFH�� GDUN� XULQH��

SUXULWXV�RU�WHQGHU�DEGRPHQ�

3DWLHQWV�WUHDWHG�ZLWK�YLWDPLQ�.�DQWDJRQLVWV

'XH� WR� SRVVLEOH� LQFUHDVH� LQ� FRDJXODWLRQ� WHVWV� �37�,15�� DQG�RU� EOHHGLQJ� LQ� SDWLHQWV� WUHDWHG� ZLWK�

IOXRURTXLQRORQHV�� LQFOXGLQJ� RIOR[DFLQ�� LQ� FRPELQDWLRQ� ZLWK� D� YLWDPLQ� .� DQWDJRQLVW� �H�J�� ZDUIDULQ���

FRDJXODWLRQ�WHVWV�VKRXOG�EH�PRQLWRUHG�ZKHQ�WKHVH�GUXJV�DUH�JLYHQ�FRQFRPLWDQWO\�

0\DVWKHQLD�JUDYLV

)OXRURTXLQRORQHV�� LQFOXGLQJ� RIOR[DFLQ�� KDYH� QHXURPXVFXODU� EORFNLQJ� DFWLYLW\� DQG� PD\� H[DFHUEDWH�

PXVFOH� ZHDNQHVV� LQ� SDWLHQWV� ZLWK� P\DVWKHQLD� JUDYLV�� 3RVWPDUNHWLQJ� VHULRXV� DGYHUVH� UHDFWLRQV��



3DJH�� RI���

LQFOXGLQJ� GHDWKV� DQG� WKH� UHTXLUHPHQW� IRU� UHVSLUDWRU\� VXSSRUW�� KDYH� EHHQ� DVVRFLDWHG� ZLWK�

IOXRURTXLQRORQH� XVH� LQ� SDWLHQWV�ZLWK�P\DVWKHQLD� JUDYLV��2IOR[DFLQ� LV� QRW� UHFRPPHQGHG� LQ� SDWLHQWV�

ZLWK�D�NQRZQ�KLVWRU\�RI�P\DVWKHQLD�JUDYLV�

6XSHULQIHFWLRQ

$V�ZLWK�RWKHU�DQWLELRWLFV��WKH�XVH�RI�RIOR[DFLQ��HVSHFLDOO\� LI�SURORQJHG��PD\�UHVXOW� LQ�RYHUJURZWK�RI�

QRQ�VXVFHSWLEOH�RUJDQLVPV��HVSHFLDOO\�(QWHURFRFFL� UHVLVWDQW� VWUDLQV�RI� VRPH�RUJDQLVPV�RU�&DQGLGD��

5HSHDWHG� HYDOXDWLRQ� RI� WKH� SDWLHQW
V� FRQGLWLRQ� LV� HVVHQWLDO� DQG� SHULRGLF� LQ� YLWUR� VXVFHSWLELOLW\� WHVWV�

PD\�EH�XVHIXO��,I�VHFRQGDU\�LQIHFWLRQ�RFFXUV�GXULQJ�WKHUDS\��DSSURSULDWH�PHDVXUHV�VKRXOG�EH�WDNHQ�

3UHYHQWLRQ�RI�SKRWRVHQVLWLVDWLRQ

3KRWRVHQVLWLVDWLRQ� KDV� EHHQ� UHSRUWHG� ZLWK� RIOR[DFLQ�� ,W� LV� UHFRPPHQGHG� WKDW� SDWLHQWV� VKRXOG� QRW�

H[SRVH� WKHPVHOYHV� XQQHFHVVDULO\� WR� VWURQJ� VXQOLJKW� RU� WR� DUWLILFLDO� 89� UD\V� �H�J�� VXQUD\� ODPS��

VRODULXP���GXULQJ�WUHDWPHQW�DQG�IRU����KRXUV�IROORZLQJ�WUHDWPHQW�GLVFRQWLQXDWLRQ�LQ�RUGHU�WR�SUHYHQW�

SKRWRVHQVLWLVDWLRQ�

47�LQWHUYDO�SURORQJDWLRQ

9HU\�UDUH�FDVHV�RI�47�LQWHUYDO�SURORQJDWLRQ�KDYH�EHHQ�UHSRUWHG�LQ�SDWLHQWV�WDNLQJ�IOXRURTXLQRORQHV�

&DXWLRQ� VKRXOG�EH� WDNHQ�ZKHQ�XVLQJ� IOXRURTXLQRORQHV�� LQFOXGLQJ� RIOR[DFLQ�� LQ� SDWLHQWV�ZLWK� NQRZQ�

ULVN�IDFWRUV�IRU�SURORQJDWLRQ�RI�WKH�47�LQWHUYDO�VXFK�DV��IRU�H[DPSOH�

� HOGHUO\� SDWLHQWV� DQG� ZRPHQ� PD\� EH� PRUH� VHQVLWLYH� WR� 47F�SURORQJLQJ� PHGLFDWLRQV�� 7KHUHIRUH��

FDXWLRQ�VKRXOG�EH�WDNHQ�ZKHQ�XVLQJ�IOXRURTXLQRORQHV��LQFOXGLQJ�RIOR[DFLQ��LQ�WKHVH�SRSXODWLRQV�

� XQFRUUHFWHG�HOHFWURO\WH�LPEDODQFH��H�J��K\SRNDOHPLD��K\SRPDJQHVHPLD�

� FRQJHQLWDO�ORQJ�47�V\QGURPH

� FRQFRPLWDQW�XVH�RI�GUXJV� WKDW�DUH�NQRZQ� WR�SURORQJ� WKH�47� LQWHUYDO� �H�J��&ODVV� ,$�DQG� ,,,�DQWL�

DUUK\WKPLFV��WULF\FOLF�DQWLGHSUHVVDQWV��PDFUROLGHV��DQWLSV\FKRWLFV�

� FDUGLDF�GLVHDVH��H�J��KHDUW�IDLOXUH��P\RFDUGLDO�LQIDUFWLRQ��EUDG\FDUGLD�

'\VJO\FDHPLD

$V� ZLWK� DOO� TXLQRORQHV�� GLVWXUEDQFHV� LQ� EORRG� JOXFRVH�� LQFOXGLQJ� ERWK� K\SRJO\FDHPLD� DQG�

K\SHUJO\FDHPLD� KDYH� EHHQ� UHSRUWHG�� XVXDOO\� LQ� GLDEHWLF� SDWLHQWV� UHFHLYLQJ� FRQFRPLWDQW� WUHDWPHQW�

ZLWK�DQ�RUDO�K\SRJO\FDHPLF�DJHQW��H�J���JOLEHQFODPLGH��RU�ZLWK�LQVXOLQ��&DVHV�RI�K\SRJO\FDHPLF�FRPD�

KDYH�EHHQ�UHSRUWHG��,Q�WKHVH�GLDEHWLF�SDWLHQWV��FDUHIXO�PRQLWRULQJ�RI�EORRG�JOXFRVH�LV�UHFRPPHQGHG�

3HULSKHUDO�QHXURSDWK\

6HQVRU\� RU� VHQVRULPRWRU� SHULSKHUDO� QHXURSDWK\� KDV� EHHQ� UHSRUWHG� LQ� SDWLHQWV� UHFHLYLQJ�

IOXRURTXLQRORQHV�� LQFOXGLQJ� RIOR[DFLQ�� ZKLFK� FDQ� EH� UDSLG� LQ� LWV� RQVHW�� 2IOR[DFLQ� VKRXOG� EH�

GLVFRQWLQXHG� LI� WKH�SDWLHQW H[SHULHQFHV�V\PSWRPV�RI�QHXURSDWK\��7KLV�ZRXOG�PLQLPLVH�WKH�SRVVLEOH�

ULVN�RI�GHYHORSLQJ�DQ�LUUHYHUVLEOH�FRQGLWLRQ�

3DWLHQWV�ZLWK�JOXFRVH���SKRVSKDWH�GHK\GURJHQDVH�GHILFLHQF\

3DWLHQWV� ZLWK� ODWHQW� RU� GLDJQRVHG� JOXFRVH���SKRVSKDWH�GHK\GURJHQDVH� GHILFLHQF\� PD\� EH�

SUHGLVSRVHG�WR�KDHPRO\WLF�UHDFWLRQV�LI�WKH\�DUH�WUHDWHG�ZLWK�TXLQRORQHV��7KHUHIRUH�LI�RIOR[DFLQ�KDV�WR�

EH�XVHG�LQ�WKHVH�SDWLHQWV��SRWHQWLDO�RFFXUUHQFH�RI�KDHPRO\VLV�VKRXOG�EH�PRQLWRUHG�

,QWHUIHUHQFH�ZLWK�ODERUDWRU\�WHVWV



3DJH�� RI���

,Q� SDWLHQWV� WUHDWHG�ZLWK� RIOR[DFLQ�� GHWHUPLQDWLRQ� RI� RSLDWHV� RU� SRUSK\ULQ� OHYHOV� LQ� XULQH�PD\� JLYH�

IDOVH�SRVLWLYH�UHVXOWV��,W�PD\�EH�QHFHVVDU\�WR�FRQILUP�SRVLWLYH�RSLDWH�RU�SRUSK\ULQ�VFUHHQV�E\�PRUH�

VSHFLILF�PHWKRGV�

9LVLRQ�GLVRUGHUV

,I�YLVLRQ�EHFRPHV�LPSDLUHG�RU�DQ\�HIIHFWV�RQ�WKH�H\HV�DUH�H[SHULHQFHG��DQ�H\H�VSHFLDOLVW�VKRXOG�EH�

FRQVXOWHG�LPPHGLDWHO\�

([FLSLHQW�ZLWK�NQRZQ�HIIHFW

2IOR[DFLQ� FRQWDLQV� ODFWRVH� DQK\GURXV�� 3DWLHQWV� ZLWK� UDUH� KHUHGLWDU\� SUREOHPV� RI� JDODFWRVH�

LQWROHUDQFH�� WKH� /DSS� ODFWDVH� GHILFLHQF\�� RU� JOXFRVH�JDODFWRVH� PDODEVRUSWLRQ� VKRXOG� QRW� WDNH� WKLV�

PHGLFLQH�

)RU�WUHDWPHQW�RI�VHYHUH�DQG�RU�OLIH�WKUHDWHQLQJ�LQIHFWLRQV�SDUHQWHUDO�WKHUDS\�LV�LQGLFDWHG�

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

$QWDFLGV��6XFUDOIDWH��0HWDO�&DWLRQV

&R�DGPLQLVWHUHG�PDJQHVLXP�DOXPLQXP�DQWDFLGV��VXFUDOIDWH��]LQF�RU�LURQ�SUHSDUDWLRQV�DQG�GLGDQRVLQH�

FKHZDEOH�EXIIHUHG�WDEOHWV�FDQ�UHGXFH�DEVRUSWLRQ�RI�RIOR[DFLQ�WDEOHWV��7KHUHIRUH��RIOR[DFLQ�VKRXOG�EH�

WDNHQ���KRXUV�EHIRUH�VXFK�SUHSDUDWLRQV�

7KHRSK\OOLQH��IHQEXIHQ�RU�VLPLODU�QRQ�VWHURLGDO�DQWL�LQIODPPDWRU\�GUXJV

1R� SKDUPDFRNLQHWLF� LQWHUDFWLRQV� RI� RIOR[DFLQ� ZHUH� IRXQG� ZLWK� WKHRSK\OOLQH� LQ� D� FOLQLFDO� VWXG\��

+RZHYHU��D�SURQRXQFHG�ORZHULQJ�RI�WKH�FHUHEUDO�VHL]XUH�WKUHVKROG�PD\�RFFXU�ZKHQ�TXLQRORQHV�DUH�

JLYHQ� FRQFXUUHQWO\�ZLWK� WKHRSK\OOLQH�� QRQVWHURLGDO� DQWLLQIODPPDWRU\� GUXJV�� RU� RWKHU� DJHQWV��ZKLFK�

ORZHU�WKH�VHL]XUH�WKUHVKROG�

3UREHQHFLG��FLPHWLGLQH��IXURVHPLGH��DQG�PHWKRWUH[DWH

3UREHQHFLG� GHFUHDVHG� WKH� WRWDO� FOHDUDQFH� RI� RIOR[DFLQ� E\� ����� DQG� LQFUHDVHG� $8&� E\� ���� 7KH�

SURSRVHG�PHFKDQLVP�LV�D�FRPSHWLWLRQ�RU�LQKLELWLRQ�IRU�DFWLYH�WUDQVSRUW�DW�WKH�UHQDO�WXEXODU�H[FUHWLRQ��

&DXWLRQ� VKRXOG� EH� H[HUFLVHG� ZKHQ� RIOR[DFLQ� LV� FRDGPLQLVWHUHG� ZLWK� GUXJV� WKDW� DIIHFW� WKH� WXEXODU�

UHQDO�VHFUHWLRQ�VXFK�DV�SUREHQHFLG��FLPHWLGLQH��IXURVHPLGH�DQG�PHWKRWUH[DWH�

'UXJV�NQRZQ�WR�SURORQJ�47�LQWHUYDO

2IOR[DFLQ��OLNH�RWKHU�IOXRURTXLQRORQHV��VKRXOG�EH�XVHG�ZLWK�FDXWLRQ�LQ�SDWLHQWV�UHFHLYLQJ�GUXJV�NQRZQ�

WR� SURORQJ� WKH� 47� LQWHUYDO� �H�J�� &ODVV� ,$� DQG� ,,,� DQWLDUUK\WKPLFV�� WULF\FOLF� DQWLGHSUHVVDQWV��

PDFUROLGHV��DQG�DQWLSV\FKRWLFV��

9LWDPLQ�.�DQWDJRQLVWV

,QFUHDVHG�FRDJXODWLRQ�WHVWV��37�,15��DQG�RU�EOHHGLQJ��ZKLFK�PD\�EH�VHYHUH��KDYH�EHHQ�UHSRUWHG�LQ�

SDWLHQWV� WUHDWHG� ZLWK� RIOR[DFLQ� LQ� FRPELQDWLRQ� ZLWK� D� YLWDPLQ� .� DQWDJRQLVW� �H�J�� ZDUIDULQ���

&RDJXODWLRQ� WHVWV� VKRXOG�� WKHUHIRUH�� EH� PRQLWRUHG� LQ� SDWLHQWV� WUHDWHG� ZLWK� YLWDPLQ� .� DQWDJRQLVWV�

EHFDXVH�RI�D�SRVVLEOH�LQFUHDVH�LQ�WKH�HIIHFW�RI�FRXPDULQ�GHULYDWLYHV�

*OLEHQFODPLGH

2IOR[DFLQ� PD\� FDXVH� D� VOLJKW� LQFUHDVH� LQ� SODVPD� JOLEHQFODPLGH� OHYHOV� ZKHQ� DGPLQLVWHUHG�

FRQFXUUHQWO\�� LW� LV� WKHUHIRUH� UHFRPPHQGHG� WKDW� SDWLHQWV� WUHDWHG� FRQFRPLWDQWO\� ZLWK� RIOR[DFLQ� DQG�



3DJH�� RI���

JOLEHQFODPLGH� EH�PRQLWRUHG� SDUWLFXODUO\� FORVHO\�� 6LQFH� K\SRJO\FDHPLD� LV� WKHQ�PRUH� OLNHO\� WR� RFFXU��

FORVH�PRQLWRULQJ�RI�EORRG�VXJDU�OHYHOV�LV�UHFRPPHQGHG�LQ�VXFK�FDVHV�

��� 3UHJQDQF\�DQG�/DFWDWLRQ

3UHJQDQF\

%DVHG� RQ� D� OLPLWHG� DPRXQW� RI� KXPDQ� GDWD�� WKH� XVH� RI� IOXRURTXLQRORQHV� LQ� WKH� ILUVW� WULPHVWHU� RI�

SUHJQDQF\�KDV�QRW�EHHQ�DVVRFLDWHG�ZLWK�DQ�LQFUHDVHG�ULVN�RI�PDMRU�PDOIRUPDWLRQV�RU�RWKHU�DGYHUVH�

HIIHFWV�RQ�SUHJQDQF\ RXWFRPH��$QLPDO�VWXGLHV�KDYH�VKRZQ�GDPDJH�WR�WKH�MRLQW�FDUWLODJH�LQ�LPPDWXUH�

DQLPDOV�EXW�QR�WHUDWRJHQLF�HIIHFWV��7KHUHIRUH�RIOR[DFLQ�PXVW�QRW�EH�XVHG�GXULQJ�SUHJQDQF\�

%UHDVW�IHHGLQJ

2IOR[DFLQ� LV� H[FUHWHG� LQWR� KXPDQ� EUHDVW� PLON� LQ� VPDOO� DPRXQWV�� %HFDXVH� RI� WKH� SRWHQWLDO� IRU�

DUWKURSDWK\�DQG�RWKHU�VHULRXV� WR[LFLW\� LQ� WKH�QXUVLQJ� LQIDQW��EUHDVW�IHHGLQJ�VKRXOG�EH�GLVFRQWLQXHG�

GXULQJ�WUHDWPHQW�ZLWK�RIOR[DFLQ�

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

6LQFH� WKHUH� KDYH� EHHQ� RFFDVLRQDO� UHSRUWV� RI� GURZVLQHVV�VRPQROHQFH�� LPSDLUPHQW� RI� VNLOOV��

GL]]LQHVV�YHUWLJR�DQG�YLVXDO�GLVWXUEDQFHV��ZKLFK�PD\�LPSDLU�WKH�SDWLHQW
V�DELOLW\�WR�FRQFHQWUDWH�DQG�

UHDFW�� DQG� WKHUHIRUH� PD\� FRQVWLWXWH� D� ULVN� LQ� VLWXDWLRQV� ZKHUH� WKHVH� DELOLWLHV� DUH� RI� VSHFLDO�

LPSRUWDQFH� �H�J�� GULYLQJ� D� FDU� RU� RSHUDWLQJ�PDFKLQHU\��� SDWLHQWV� VKRXOG� NQRZ� KRZ� WKH\� UHDFW� WR�

RIOR[DFLQ�EHIRUH�WKH\�GULYH�RU�RSHUDWH�PDFKLQHU\��7KHVH�HIIHFWV�PD\�EH�HQKDQFHG�E\�DOFRKRO�

��� 8QGHVLUDEOH�HIIHFWV

7KH�LQIRUPDWLRQ�JLYHQ�EHORZ�LV�EDVHG�RQ�GDWD�IURP�FOLQLFDO�VWXGLHV�DQG�RQ�H[WHQVLYH�SRVW�PDUNHWLQJ�

H[SHULHQFH�

6\VWHP�RUJDQ�FODVV 8QFRPPRQ 5DUH 9HU\�UDUH 1RW�NQRZQ��FDQQRW�
EH�HVWLPDWHG�IURP�
DYDLODEOH�GDWD�

,QIHFWLRQV�DQG�
LQIHVWDWLRQV

)XQJDO�LQIHFWLRQ�
3DWKRJHQ�UHVLVWDQFH

%ORRG�DQG�O\PSKDWLF�
V\VWHP�GLVRUGHUV

$QDHPLD�
+DHPRO\WLF�DQDHPLD�
/HXFRSHQLD�
(RVLQRSKLOLD�
7KURPERF\WRSHQLD

$JUDQXORF\WRVLV�
%RQH�PDUURZ�IDLOXUH�
3DQF\WRSHQLD

,PPXQH�V\VWHP�
GLVRUGHUV

$QDSK\ODFWLF�
UHDFWLRQ�
$QDSK\ODFWRLG�
UHDFWLRQ�
$QJLRHGHPD

$QDSK\ODFWLF�VKRFN�
$QDSK\ODFWRLG�VKRFN

0HWDEROLVP�DQG�
1XWULWLRQ�GLVRUGHUV

$QRUH[LD +\SRJO\FDHPLD�LQ�
GLDEHWLFV�WUHDWHG�ZLWK�
K\SRJO\FDHPLF�DJHQWV�
+\SHUJO\FDHPLD�
+\SRJO\FDHPLF�FRPD



3DJH� RI���

6\VWHP�RUJDQ�FODVV 8QFRPPRQ 5DUH 9HU\�UDUH 1RW�NQRZQ��FDQQRW�
EH�HVWLPDWHG�IURP�
DYDLODEOH�GDWD�

3V\FKLDWULF�GLVRUGHUV $JLWDWLRQ�
6OHHS�GLVRUGHU�
,QVRPQLD

3V\FKRWLF�GLVRUGHU��IRU�
H�J��KDOOXFLQDWLRQ��
$Q[LHW\�
&RQIXVLRQDO�VWDWH�
1LJKWPDUHV�
'HSUHVVLRQ

3V\FKRWLF�GLVRUGHU�DQG�
GHSUHVVLRQ�ZLWK�VHOI�
HQGDQJHULQJ�
EHKDYLRXU�LQFOXGLQJ�
VXLFLGDO�LGHDWLRQ�RU�
VXLFLGH�DWWHPSW�
1HUYRXVQHVV

1HUYRXV�V\VWHP�
GLVRUGHUV

'L]]LQHVV�
+HDGDFKH

6RPQROHQFH�
3DUDHVWKHVLD�
'\VJHXVLD�
3DURVPLD

3HULSKHUDO�VHQVRU\�
QHXURSDWK\�
3HULSKHUDO�VHQVRU\�
PRWRU�QHXURSDWK\�
&RQYXOVLRQ�
([WUD�S\UDPLGDO�
V\PSWRPV�RU�RWKHU�
GLVRUGHUV�RI�PXVFXODU�
FRRUGLQDWLRQ

7UHPRU�
'\NLQHVLD�
$JHXVLD�
6\QFRSH

(\H�GLVRUGHUV (\H�LUULWDWLRQ 9LVXDO�GLVWXUEDQFH 8YHLWLV

(DU�DQG�ODE\ULQWK�
GLVRUGHUV

9HUWLJR 7LQQLWXV�
+HDULQJ�ORVV

+HDULQJ�LPSDLUHG

&DUGLDF�GLVRUGHUV 7DFK\FDUGLD 9HQWULFXODU�
DUUK\WKPLDV�DQG�
WRUVDGHV GH�SRLQWHV�
�UHSRUWHG�
SUHGRPLQDQWO\�LQ�
SDWLHQWV�ZLWK�ULVN�
IDFWRUV�IRU�47�
SURORQJDWLRQ���(&*�47�
SURORQJHG�

9DVFXODU�GLVRUGHUV +\SRWHQVLRQ

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

&RXJK�
1DVRSKDU\QJLWLV

'\VSQRHD�
%URQFKRVSDVP

$OOHUJLF�SQHXPRQLWLV�
6HYHUH�G\VSQRHD

*DVWURLQWHVWLQDO�
GLVRUGHUV

$EGRPLQDO�SDLQ�
'LDUUKRHD�
1DXVHD�
9RPLWLQJ

(QWHURFROLWLV��
VRPHWLPHV�
KDHPRUUKDJLF

3VHXGRPHPEUDQRXV�
FROLWLV

'\VSHSVLD�
)ODWXOHQFH�
&RQVWLSDWLRQ�
3DQFUHDWLWLV

+HSDWRELOLDU\�
GLVRUGHUV

+HSDWLF�HQ]\PHV
LQFUHDVHG��$/$7��
$6$7��/'+��JDPPD�
*7�DQG�RU�DONDOLQH�
SKRVSKDWDVH��
%ORRG�ELOLUXELQ�
LQFUHDVHG

-DXQGLFH�FKROHVWDWLF +HSDWLWLV��ZKLFK�PD\�
EH�VHYHUH
6HYHUH�OLYHU�LQMXU\��
LQFOXGLQJ�FDVHV�ZLWK�
DFXWH�OLYHU�IDLOXUH��
VRPHWLPHV�IDWDO��KDYH�
EHHQ�UHSRUWHG�ZLWK�
RIOR[DFLQ��SULPDULO\�LQ�
SDWLHQWV�ZLWK�
XQGHUO\LQJ�OLYHU�
GLVRUGHUV�

6NLQ�DQG�
VXEFXWDQHRXV�WLVVXH�
GLVRUGHUV

3UXULWXV�
5DVK

8UWLFDULD�
+RW�IOXVKHV�
+\SHUKLGURVLV
3XVWXODU�UDVK

(U\WKHPD�PXOWLIRUPH�
7R[LF�HSLGHUPDO�
QHFURO\VLV�
3KRWR�VHQVLWLYLW\�

6WHYHQV�-RKQVRQ�
V\QGURPH�
$FXWH�JHQHUDOLVHG�
H[DQWKHPRXV�
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6\VWHP�RUJDQ�FODVV 8QFRPPRQ 5DUH 9HU\�UDUH 1RW�NQRZQ��FDQQRW�
EH�HVWLPDWHG�IURP�
DYDLODEOH�GDWD�

UHDFWLRQ�
'UXJ�HUXSWLRQ�
9DVFXODU�SXUSXUD�
9DVFXOLWLV��ZKLFK�FDQ�
OHDG�LQ�H[FHSWLRQDO�
FDVHV�WR�VNLQ�QHFURVLV

SXVWXORVLV�
'UXJ�UDVK�
6WRPDWLWLV
([IROLDWLYH�GHUPDWLWLV

0XVFXORVNHOHWDO�DQG�
FRQQHFWLYH�WLVVXH�
GLVRUGHUV

7HQGRQLWLV $UWKUDOJLD�
0\DOJLD�
7HQGRQ�UXSWXUH��H�J��
$FKLOOHV�WHQGRQ��ZKLFK�
PD\�RFFXU�ZLWKLQ����
KRXUV�RI�WUHDWPHQW�
VWDUW�DQG�PD\�EH�
ELODWHUDO

5KDEGRP\RO\VLV�
DQG�RU�0\RSDWK\�
0XVFXODU�ZHDNQHVV�
0XVFOH�WHDU��0XVFOH�
UXSWXUH�
/LJDPHQW�UXSWXUH�
$UWKULWLV

5HQDO DQG�XULQDU\�
GLVRUGHUV

6HUXP�FUHDWLQLQH�
LQFUHDVHG

$FXWH�UHQDO�IDLOXUH $FXWH�LQWHUVWLWLDO�
QHSKULWLV

&RQJHQLWDO��IDPLOLDO�
DQG�JHQHWLF�GLVRUGHUV

$WWDFNV�RI�SRUSK\ULD�LQ�
SDWLHQWV�ZLWK�
SRUSK\ULD

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

$VWKHQLD�
3\UH[LD�
3DLQ��LQFOXGLQJ�SDLQ�LQ�
EDFN��FKHVW�DQG�
H[WUHPLWLHV�

�SRVWPDUNHWLQJ�H[SHULHQFH

��� 2YHUGRVH

6\PSWRPV

7KH� PRVW� LPSRUWDQW� VLJQV� WR� EH� H[SHFWHG� IROORZLQJ� DFXWH� RYHUGRVH� DUH� &16� V\PSWRPV� VXFK� DV�

FRQIXVLRQ��GL]]LQHVV��LPSDLUPHQW�RI�FRQVFLRXVQHVV�DQG�FRQYXOVLYH�VHL]XUHV�LQFUHDVHV�LQ�47�LQWHUYDO�DV�

ZHOO�DV�JDVWURLQWHVWLQDO�UHDFWLRQV�VXFK�DV�QDXVHD�DQG�PXFRVDO�HURVLRQV�

&16�HIIHFWV� LQFOXGLQJ�FRQIXVLRQDO�VWDWH��FRQYXOVLRQ��KDOOXFLQDWLRQ��DQG�WUHPRU�KDYH�EHHQ�REVHUYHG� LQ�

SRVW�PDUNHWLQJ�H[SHULHQFH�

0DQDJHPHQW

,Q�WKH�FDVH�RI�RYHUGRVH�VWHSV�WR�UHPRYH�DQ\�XQDEVRUEHG�RIOR[DFLQ�H�J��JDVWULF�ODYDJH��DGPLQLVWUDWLRQ�

RI�DGVRUEDQWV�DQG�VRGLXP�VXOSKDWH��LI�SRVVLEOH�GXULQJ�WKH�ILUVW����PLQXWHV��DUH�UHFRPPHQGHG��DQWDFLGV�

DUH�UHFRPPHQGHG�IRU�SURWHFWLRQ�RI�WKH�JDVWULF�PXFRVD�

,Q�WKH�HYHQW�RI�RYHUGRVH��V\PSWRPDWLF�WUHDWPHQW�VKRXOG�EH�LPSOHPHQWHG��(&*�PRQLWRULQJ�VKRXOG�EH�

XQGHUWDNHQ��EHFDXVH�RI�WKH�SRVVLELOLW\�RI�47�LQWHUYDO�SURORQJDWLRQ��$QWDFLGV�PD\�EH�XVHG�IRU�SURWHFWLRQ�

RI� JDVWULF� PXFRVD�� $� IUDFWLRQ� RI� RIOR[DFLQ� PD\� EH� UHPRYHG� IURP� WKH� ERG\� ZLWK� KDHPRGLDO\VLV��

3HULWRQHDO� GLDO\VLV� DQG� &$3'� DUH� QRW� HIIHFWLYH� LQ� UHPRYLQJ� RIOR[DFLQ� IURP� WKH� ERG\�� 1R� VSHFLILF�

DQWLGRWH�H[LVWV�

(OLPLQDWLRQ�RI�RIOR[DFLQ�PD\�EH�LQFUHDVHG�E\�IRUFHG�GLXUHVLV
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�� 3+$50$&2/2*,&$/�3523(57,(6

3KDUPDFRWKHUDSHXWLF�JURXS��4XLQRORQH�$QWLEDFWHULDOV��)OXRURTXLQRORQHV

$7&�FRGH��-��0$��

0HFKDQLVP�RI�DFWLRQ

2IOR[DFLQ�LQKLELWV�EDFWHULDO�'1$�UHSOLFDWLRQ�E\�LQKLELWLQJ�EDFWHULDO�WRSRLVRPHUDVHV��SDUWLFXODUO\�'1$�

J\UDVH�DQG�WRSRLVRPHUDVH�,9��,W�LV�DFWLYH�DIWHU�RUDO�DGPLQLVWUDWLRQ�

7KHUDSHXWLF� GRVHV� RI� RIOR[DFLQ� DUH� GHYRLG� RI� SKDUPDFRORJLFDO� HIIHFWV� RQ� WKH� YROXQWDU\� RU�

DXWRQRPLF�QHUYRXV�V\VWHP�

7KH�1&&/6�0,&�EUHDNSRLQW�UHFRPPHQGDWLRQV�DUH�DV�IROORZV�

,QWHUPHGLDWH�VXVFHSWLELOLW\�DW���PJ�O

+DHPRSKLOXV� LQIOXHQ]DH DQG 1HLVVDULD� JRQRUUKRHD

$FFRUGLQJ�WR�',1���������WKH�IROORZLQJ�OLPLWV�DSSO\�IRU�RIOR[DFLQ�

7KH�SUHYDOHQFH�RI�UHVLVWDQFH�PD\�YDU\�JHRJUDSKLFDOO\�DQG�ZLWK�WLPH�IRU�VHOHFWHG�VSHFLHV�DQG�ORFDO�

LQIRUPDWLRQ� RQ� UHVLVWDQFH� LV� GHVLUDEOH�� SDUWLFXODUO\� ZKHQ� WUHDWLQJ� VHYHUH� LQIHFWLRQV�� 7KLV�

LQIRUPDWLRQ�JLYHV�RQO\�DQ�DSSUR[LPDWH�JXLGDQFH RQ�SUREDELOLWLHV ZKHWKHU�PLFUR�RUJDQLVPV�ZLOO�EH�

VXVFHSWLEOH�WR�RIOR[DFLQ�RU�QRW�

2QO\�WKRVH�SDWKRJHQV�UHOHYDQW�WR�WKH�LQGLFDWLRQV�DUH�OLVWHG�

(XURSHDQ�UDQJH�RI�DFTXLUHG�EDFWHULDO�UHVLVWDQFH�WR�RIOR[DFLQ

1RUPDOO\�VXVFHSWLEOH

$HURELF�*UDP�SRVLWLYH�PLFUR�RUJDQLVPV

6��DXUHXV � PHWKLFLOOLQ�VHQVLWLYH ���������

6��S\RJHQHV ����

$HURELF�*UDP�QHJDWLYH�PLFUR�RUJDQLVPV

$FLQHWREDFWHU�VSS ��������

&LWUREDFWHU�VSS� �����

(QWHUREDFWHU�VSS� �����

(��FROL ����

+��LQIOXHQ]DH ��

.OHEVLHOOD VSS� �����

0RUD[HOOD�VSS� ������

0RUJDQHOOD�PRUJDQLL ������

1��JRQRUUKRHDH ���

3URWHXV�VSS� �����

6HUUDWLD�PDUFHVFHQV ������

2WKHUV

&KODP\GLD�VSS

/��SQHXPRSKLOD
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,QWHUPHGLDWHO\�VXVFHSWLEOH

$HURELF�*UDP�SRVLWLYH�PLFUR�RUJDQLVPV

6��SQHXPRQLDH ���

3URYLGHQWLD �����

$HURELF�*UDP�QHJDWLYH�PLFUR�RUJDQLVPV

(��IDHFDOLV ���

3��DHUXJLQRVD ������

6HUUDWLD�VSS� ������

6WHQRWURSKRPRQDV�PDOWRSKLOLD �������

2WKHUV

0\FRSODVPD�VSS� ������

8UHDSODVPD�VSS� ������

5HVLVWDQW

$QDHURELF�EDFWHULD

6��DXUHXV�� PHWKLFLOOLQ�UHVLVWDQW ����������

7��SDOOLGXP

5HVLVWDQFH

7KH� PDLQ� PHFKDQLVP� RI� EDFWHULDO� UHVLVWDQFH� WR� RIOR[DFLQ LQYROYHV� RQH� RU� PRUH� PXWDWLRQV� LQ� WKH�

WDUJHW� HQ]\PHV�� ZKLFK� JHQHUDOO\� FRQIHU� UHVLVWDQFH� WR� RWKHU� DFWLYH� VXEVWDQFHV� LQ� WKH� FODVV�� (IIOX[�

SXPS� DQG� LPSHUPHDELOLW\� PHFKDQLVPV� RI� UHVLVWDQFH� KDYH� DOVR� EHHQ� GHVFULEHG� DQG� PD\� FRQIHU�

YDULDEOH�UHVLVWDQFH�WR�DFWLYH�VXEVWDQFHV�LQ�RWKHU�FODVVHV�

��� 3KDUPDFRNLQHWLF�SURSHUWLHV

$EVRUSWLRQ

7KH�DGPLQLVWUDWLRQ�RI�RUDO�GRVHV�WR�IDVWLQJ�YROXQWHHUV�ZDV�IROORZHG�E\�D�UDSLG�DQG�DOPRVW�FRPSOHWH�

DEVRUSWLRQ�RI�RIOR[DFLQ��7KH�SHDN�SODVPD�FRQFHQWUDWLRQ�DIWHU�D�VLQJOH�RUDO�GRVH�RI����PJ�DYHUDJHG�

�����J�PO�DQG�ZDV�UHDFKHG�ZLWKLQ�RQH�KRXU��7KH�SODVPD�HOLPLQDWLRQ�KDOI�OLIH�ZDV�����WR�����KRXUV�

DQG�ZDV�QRW�GRVH�UHODWHG�

'LVWULEXWLRQ

7KH�DSSDUHQW�GLVWULEXWLRQ� YROXPH�ZDV����� OLWUHV�� 7KH�SODVPD�FRQFHQWUDWLRQ�GLG�QRW�PDWHULDOO\� ULVH�

ZLWK�UHSHDW�GRVHV��DFFXPXODWLRQ�IDFWRU�IRU�WZLFH�GDLO\�GRVDJH��������7KH�SODVPD�SURWHLQ�ELQGLQJ�ZDV�

DSSUR[������

%LRWUDQVIRUPDWLRQ

7KH� ELRWUDQVIRUPDWLRQ� RI� RIOR[DFLQ� ZDV� EHORZ� ���� 7KH� WZR�PDLQ�PHWDEROLWHV� IRXQG� LQ� WKH� XULQH�

ZHUH�1�GHVPHWK\O�RIOR[DFLQ�DQG�RIOR[DFLQ�1�R[LGH�

(OLPLQDWLRQ

([FUHWLRQ� LV� SULPDULO\� UHQDO�� %HWZHHQ� ��� DQG� ����RI� WKH� GRVH�ZHUH� UHFRYHUHG� IURP� WKH� XULQH� DV�

XQFKDQJHG�VXEVWDQFH�

2IOR[DFLQ� ZDV� SUHVHQW� LQ� WKH� ELOH� LQ� JOXFXURQLGLVHG� IRUP�� 7KH� SKDUPDFRNLQHWLFV� RI� RIOR[DFLQ� DIWHU�

LQWUDYHQRXV� LQIXVLRQ�DUH�YHU\�VLPLODU�WR�WKRVH�DIWHU�RUDO�GRVHV��7KH�SODVPD�KDOI�OLIH� LV�SURORQJHG�LQ�
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SHUVRQV�ZLWK�UHQDO�LQVXIILFLHQF\��WRWDO�DQG�UHQDO�FOHDUDQFH�GHFUHDVH�LQ�DFFRUGDQFH�ZLWK�WKH�FUHDWLQLQH�

FOHDUDQFH��,Q�UHQDO�LQVXIILFLHQF\�WKH�GRVH�VKRXOG�EH�UHGXFHG�

1R� FOLQLFDOO\� UHOHYDQW� LQWHUDFWLRQV� ZHUH� VHHQ� ZLWK� IRRG� DQG� QR� LQWHUDFWLRQ� ZDV� IRXQG� EHWZHHQ�

RIOR[DFLQ�DQG�WKHRSK\OOLQH�

��� 3UHFOLQLFDO�VDIHW\ GDWD

3UHFOLQLFDO� HIIHFWV� LQ� FRQYHQWLRQDO� VWXGLHV� RI� VDIHW\� SKDUPDFRORJ\�� DFXWH� WR[LFLW\�� UHSHDWHG� GRVH�

WR[LFLW\�� UHSURGXFWLYH� VWXGLHV�ZHUH�REVHUYHG�RQO\�DW� H[SRVXUHV� FRQVLGHUHG� VXIILFLHQWO\� LQ�H[FHVV�RI�

WKH�PD[LPXP�KXPDQ�H[SRVXUH�LQGLFDWLQJ�OLWWOH�UHOHYDQFH�WR�FOLQLFDO�XVH��-RLQW�WR[LFLW\�ZDV�REVHUYHG�

DW� H[SRVXUH� LQ� WKH� KXPDQ� WKHUDSHXWLF� UDQJH� LQ� MXYHQLOH� UDWV� DQG� GRJV�� 2IOR[DFLQ� H[KLELWV� D�

QHXURWR[LF�SRWHQWLDO�DQG�FDXVHV�UHYHUVLEOH�WHVWLFXODU�DOWHUDWLRQV�DW�KLJK�GRVHV�

0XWDJHQLFLW\� VWXGLHV� VKRZHG�QR�HYLGHQFH� IRU�PXWDJHQLFLW\�RI� RIOR[DFLQ��+RZHYHU�� OLNH� VRPH�RWKHU�

TXLQRORQHV� 2IOR[DFLQ� LV� SKRWRWR[LF� LQ� DQLPDOV� DW� H[SRVXUH� LQ� WKH� KXPDQ� WKHUDSHXWLF� UDQJH�� 7KH�

SKRWRWR[LF��SKRWRPXWDJHQLF�DQG�SKRWRFDUFLQRJHQLF�SRWHQWLDO�RI�RIOR[DFLQ�LV�FRPSDUDEOH�ZLWK�WKDW�RI�

RWKHU�J\UDVH�LQKLELWRUV�

3UHFOLQLFDO� GDWD� IURP� FRQYHQWLRQDO� JHQRWR[LFLW\� VWXGLHV� UHYHDO� QR� VSHFLDO� KD]DUG� WR� KXPDQV��

FDUFLQRJHQ�SRWHQWLDO�KDV�QRW�EH�LQYHVWLJDWHG�

5HSURGXFWLRQ�WR[LFLW\

2IOR[DFLQ�KDV�QR�HIIHFW�RQ� IHUWLOLW\�� SHUL� RU�SRVWQDWDO� GHYHORSPHQW�� DQG� WKHUDSHXWLF�GRVHV�GLG�QRW�

OHDG�WR�DQ\�WHUDWRJHQLF�RU�RWKHU�HPEU\RWR[LF�HIIHFWV�LQ�DQLPDOV��2IOR[DFLQ�FURVVHV�WKH�SODFHQWD�DQG�

OHYHOV� UHDFKHG� LQ� WKH� DPQLRWLF� IOXLG� DUH� DERXW� ���� RI� WKH� PD[LPDO� FRQFHQWUDWLRQV� PHDVXUHG� LQ�

PDWHUQDO�VHUXP�

�� 3+$50$&(87,&$/�3$57,&8/$56

��� /LVW�RI H[FLSLHQWV

'LEDVLF�&DOFLXP�3KRVSKDWH
0DL]H�6WDUFK�
*HODWLQH
0HWK\O�SDUDEHQ
3URS\O�SDUDEHQ
0LFURFU\VWDOOLQH�FHOOXORVH
6RGLXP�VWDUFK�JO\FRODWH
&ROORLGDO�$QK\GURXV�VLOLFD
0DJQHVLXP�6WHDUDWH
3XULILHG�7DOF�
7LWDQLXP�'LR[LGH�
+\SURPHOORVH��+�3�0�&��(���
0DFURJRO��3(*������

��� ,QFRPSDWLELOLWLHV

1RW�DSSOLFDEOH�
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��� 6KHOI OLIH

���PRQWKV�IURP�WKH�GDWH�RI�PDQXIDFWXUH

��� 6SHFLDO�SUHFDXWLRQV�IRU VWRUDJH

6WRUH�EHORZ ���&� 3URWHFW�IURP�OLJKW�DQG�0RLVWXUH�

��� 1DWXUH DQG FRQWHQWV RI FRQWDLQHU �DQG VSHFLDO HTXLSPHQW IRU DGPLQLVWUDWLRQ RU�

LPSODQWDWLRQ!

��� 7DEOHWV� SDFNHG� LQ� RQH� $OX�39&�%OLVWHU�� 6XFK� ��$OX�39&�%OLVWHUV� SDFNHG� LQ� XQLW� SULQWHG� GXSOH[�

ERDUG�FDUWRQ�DORQJ�ZLWK�LWV�SDFNDJH�LQVHUW��6XFK�FDUWRQV�SDFNHG�LQ�H[SRUW�ZRUWK\�VKLSSHU�

��� 6SHFLDO�SUHFDXWLRQV�IRU�GLVSRVDO�

1R�VSHFLDO�UHTXLUHPHQWV�

�� 0$18)$&785(5

*OREHOD�3KDUPD�3YW��/WG�

3ORW�1R�����������*,'&��5RDG�1R����

6DFKLQ��6XUDW�*XMDUDW��,QGLD

7HO��������������

(�PDLO��VDOHV#JOREHODSKDUPD�FRP


