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����7KHUDSHXWLF�,QGLFDWLRQV
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��� ,QVWD�FRDW�VROXWLRQ�,&6����:+,7( ,+ ����� ����� .J �����
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%RQH�DQG�-RLQW�,QIHFWLRQV��������������������H�J��2VWHRP\HOLWLV�

2WKHU�,QIHFWLRQV�����������������������������������H�J��,QWUD�DEGRPLQDO�VHSVLV�

:KLOH�1(&7$&/$9 LV�LQGLFDWHG�IRU�DERYH�PHQWLRQHG�FRQGLWLRQV��LQIHFWLRQV�FDXVHG�E\�DPSLFLOOLQ�VXVFHSWLEOH�RUJDQLVPV�DUH�DOVR�DPHQDEOH�WR�1(&7$&/$9 WUHDWPHQW�GXH�WR�LWV�DPR[LFLOOLQ�FRQWHQW��7KHUHIRUH��PL[HG�

�ODFWDPDVH�SURGXFLQJ�RUJDQLVPV�VXVFHSWLEOH�WR�1(&7$&/$9 VKRXOG�QRW�UHTXLUH�WKH�DGGLWLRQ�RI�DQRWKHU�DQWLELRWLF�

%DFWHULRORJ\��

$02;,&,//,1 LV�D�%�ODFWDP�DQWLELRWLF�ZLWK�D�EURDG�VSHFWUXP�RI�EDFWHULFLGDO�DFWLYLW\�DJDLQVW�PDQ\�JUDP�SRVLWLYH�DQG�JUDP�QHJDWLYH�PLFUR�RUJDQLVP��$PR[LFLOOLQ�LV�KRZHYHU�VXVFHSWLEOH�WR�GHJUDGDWLRQ�E\�%�ODFWDPDVH�	�

WKHUHIRUH�WKH�VSHFWUXP�RI�DFWLYLW\�GRHV�QRW�LQFOXGH�RUJDQLVPV�ZKLFK�SURGXFH�WKHVH�HQ]\PHV�

&/$98/$1,&�$&,'�LV�D�%�ODFWDPDVH�LQKLELWRU�VWUXFWXUDOO\�UHODWHG�WR�WKH�SHQLFLOOLQV��ZKLFK�SRVVHVVHV�WKH�DELOLW\�WR�LQDFWLYDWH�D�ZLGH�UDQJH�RI�%�ODFWDPDVH�HQ]\PHV�FRPPRQO\�IRXQG�LQ�PLFUR�RUJDQLVPV�UHVLVWDQW�WR�

SHQLFLOOLQ�	�FHSKDORVSRULQV��,Q�SDUWLFXODU��LW�KDV�JRRG�DFWLYLW\�DJDLQVW�WKH�FOLQLFDOO\�LPSRUWDQW�SODVPLG�PHGLDWHG�S�ODFWDPDVHV�IUHTXHQWO\�UHVSRQVLEOH�IRU�GUXJ�UHVLVWDQFH��7KH�FRPELQDWLRQ�RI�DPR[LFLOOLQ�DQG�FODYXODQLF�

DFLG�LQ�1(&7$&/$9�SURWHFWV�DPR[LFLOOLQ�IURP�GHJUDGDWLRQ�E\�%�ODFWDPDVH�HQ]\PHV�DQG�HIIHFWLYHO\�H[WHQGV�WKH�DQWLELRWLF�VSHFWUXP�RI�DPR[LFLOOLQ�WR�LQFOXGH�PDQ\�EDFWHULD�QRUPDOO\�UHVLVWDQW�WR�DPR[LFLOOLQ�DQG�RWKHU�%�

ODFWDP�DQWLELRWLFV�

7KXV��1(&7$&/$9 SRVVHVVHV�WKH�GLVWLQFWLYH�SURSHUWLHV�RI�D�EURDG�VSHFWUXP �ODFWDPDVH�LQKLELWRU�

1(&7$&/$9 LV�DFWLYH�DJDLQVW�D�ZLGH�UDQJH�RI�JUDP�SRVLWLYH�DQG�JUDP� �ODFWDPDVH�SURGXFLQJ�SHQLFLOOLQ�UHVLVWDQW�RUJDQLVPV�ERWK�LQ�WKH�KRVSLWDO�DQG�JHQHUDO�

SUDFWLFH�LQFOXGLQJ�

*5$0�326,7,9(

$HUREHV� (QWHURFRFFXV�IDHFDOLV��� ���&RDJXODVH�QHJDWLYH�VWDSK\ORFRFFL�LQFOXGLQJ

6WUHSWRFRFFXV�SQHXPRQLDH��� ���6WDSK\ORFRFFXV�HSLGHUPLGLV
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*5$0�1(*$7,9(�

$HUREHV� +DHPRSKLOXV�LQIOXHQ]D��� ���.OHEVLHOOD�VSHFLHV
������ ��1HLVVHULD�JRQRUUKRHDH

���(VFKHULFKLD�FROL
��� ���6DOPRQHOOD�VSHFLHV
������ ���1HLVVHULD�PHQLQJLWLGLV

0RUD[HOOD�FDWDUUKDOLV
���� ��6KLJHOOD�VSHFLHV
��� 9LEULR�&KROHUDH

3URWHXV�PLUDELOLV
���� %RUGHWHOOD�SHUWXVVLV����� ���3DVWHXUHOOD�PXOWRFLGD

3URWHXV YXOJDULV
���� ���%UXFHOOD�6SHFLHV

$QDHUREHV� %DFWHURLGHV�VSS��,QFOXGLQJ�%��IUDJLOLV



LQFOXGLQJ�%�ODFWDPDVH�SURGXFLQJ�VWUDLQV�UHVLVWDQW�WR�DPSLFLOOLQ�DQG�DPR[LFLOOLQ�

����'RVDJH�DQG�DGPLQLVWUDWLRQ�

,Q�SHGLDWULF�SDWLHQWV��EDVHG�RQ�WKH�DPR[LFLOOLQ�FRPSRQHQW�1(&7$&/$9 VKRXOG�EH�GRVHG�DV�IROORZV�

1HRQDWHV�DQG�,QIDQWV�DJHG������ZHHNV����PRQWKV�� 'XH�WR�LQFRPSOHWHO\�GHYHORSHG�UHQDO�IXQFWLRQ�DIIHFWLQJ�HOLPLQDWLRQ�RI�DPR[LFLOOLQ�LQ�WKLV�DJH�JURXS��WKH�UHFRPPHQGHG�GRVH�RI�1(&7$&/$9�LV���PJ�NJ�GD\�

GLYLGHG����KUO\��EDVHG�RQ�WKH�DPR[LFLOOLQ�FRPSRQHQW��FODYXODQDWH�HOLPLQDWLRQ�LV�XQDOWHUHG�LQ�WKLV�DJH�JURXS� ([SHULHQFH�ZLWK�WKH�����PJ�����PO�IRUPXODWLRQ�LQ�WKLV�DJH�JURXS�LV�OLPLWHG�DQG�WKXV�XVH�RI�WKH����PJ��PO�RUDO�

VXVSHQVLRQ�LV�UHFRPPHQGHG�

&KLOGUHQ�DJHG�XS�WR���\HDUV� FKLOGUHQ�XQGHU���\HDUV�VKRXOG�EH�GRVHG�DFFRUGLQJ�WR�ERG\�ZHLJKW�

3HGLDWULF�SDWLHQWV�ZHLJKLQJ����NJ�DQG�PRUH� 6KRXOG�EH�GRVHG�DFFRUGLQJ�WR�WKH�IROORZLQJ�DGXOW�UHFRPPHQGDWLRQV�

&KLOGUHQ�IURP���PRQWKV�DQG�ROGHU��ERG\�ZHLJKW�LV�OHVV�WKDQ����NJ���

)RU�$GXOWV� 7KH�XVXDO�DGXOW�GRVH�LV�1(&7$&/$9���� PJ�WDEOHWV�HYHU\����KRXUV��)RU�PRUH�VHYHUH�LQIHFWLRQV�DQG�LQIHFWLRQV�RI�WKH�UHVSLUDWRU\�WUDFW��WKH�GRVH�VKRXOG�EH�1(&7$&/$9���� PJ�WDEOHWV�HYHU\���KRXUV��7KH�

���KUO\�UHJLPHQ�LV�UHFRPPHQGHG�DV�LW�LV�DVVRFLDWHG�ZLWK�VLJQLILFDQWO\�OHVV�GLDUUKRHD��'XUDWLRQ�RI�WKHUDS\�VWXGLHG�DQG��UHFRPPHQGHG�IRU�DFXWH�RWLWLV�PHGLD�LV����GD\V�

,QIDQWV�ZLWK�LPPDWXUH�NLGQH\�IXQFWLRQ� )RU�FKLOGUHQ�ZLWK�LPPDWXUH�UHQDO�IXQFWLRQ�1(&7$&/$9 LV�QRW�UHFRPPHQGHG�

5HQDO�,PSDLUPHQW��)RU�FKLOGUHQ�ZLWK�*)5�RI�!���PO�PLQ�DGMXVWPHQW�LQ�GRVDJH�LV�UHTXLUHG��$GXOW�SDWLHQWV�ZLWK�LPSDLUHG�UHQDO�IXQFWLRQ�GR�QRW�JHQHUDOO\�UHTXLUH�UHGXFWLRQ�LQ�GRVH�XQOHVV�WKH�LPSDLUPHQW�LV�VHYHUH��3DWLHQW�

ZLWK�D�*)5�RI����WR����PO�PLQ�VKRXOG�UHFHLYH�1(&7$&/$9���� HYHU\����KUV�DQG�SDWLHQW�ZLWK�D�*)5�����PO�PLQ�VKRXOG�UHFHLYH�1(&7$&/$9���� HYHU\����KUV��GHSHQGLQJ�RQ�VHYHULW\�RI�WKH�LQIHFWLRQ�

+DHPRGLDO\VLV�SDWLHQW�VKRXOG�UHFHLYH�1(&7$&/$9 ��� HYHU\����KUV��GHSHQGLQJ�RQ�WKH�VHYHULW\�RI�WKH�LQIHFWLRQ��7KH\�VKRXOG�UHFHLYH�DQ�DGGLWLRQDO�GRVH�GXULQJ�DQG�DW�WKH�HQG�RI�GLDO\VLV�

+HSDWLF LPSDLUPHQW� 'RVH�ZLWK�FDXWLRQ��PRQLWRU�KHSDWLF�IXQFWLRQ�DW�LQWHUYDOV��7KHUH�LV��DV�\HW��LQVXIILFLHQW�HYLGHQFH�RQ�ZKLFK�WR�EDVH�D�GRVDJH�UHFRPPHQGDWLRQ�



����&RQWUDLQGLFDWLRQV�

$PR[LFLOOLQ���FODYXODQLF�DFLG�LV�FRQWUDLQGLFDWHG�LQ�SDWLHQWV�ZLWK�D�KLVWRU\�RI�DOOHUJLF�UHDFWLRQV�WR�DQ\�SHQLFLOOLQV��,W�LV�DOVR�FRQWUDLQGLFDWHG�LQ�SDWLHQWV�ZLWK�D�KLVWRU\�RI�DPR[LFLOOLQ���FODYXODQLF�DFLG�DVVRFLDWHG�FKROHVWDWLF�

MDXQGLFH��KHSDWLF�G\VIXQFWLRQ�

����6SHFLDO�:DUQLQJV�DQG�3UHFDXWLRQV�IRU�8VH

%HIRUH�LQLWLDWLQJ�WKHUDS\�ZLWK�DPR[LFLOOLQ�FODYXODQLF�DFLG��FDUHIXO�HQTXLU\�VKRXOG�EH�PDGH�FRQFHUQLQJ�SUHYLRXV�K\SHUVHQVLWLYLW\�UHDFWLRQV�WR�SHQLFLOOLQV��FHSKDORVSRULQV��RU�RWKHU�EHWD�ODFWDP�DJHQWV�

6HULRXV�DQG�RFFDVLRQDOO\�IDWDO�K\SHUVHQVLWLYLW\�UHDFWLRQV��LQFOXGLQJ�DQDSK\ODFWRLG�DQG�VHYHUH�FXWDQHRXV�DGYHUVH�UHDFWLRQV��KDYH�EHHQ�UHSRUWHG�LQ�SDWLHQWV�RQ�SHQLFLOOLQ�WKHUDS\��7KHVH�UHDFWLRQV�DUH�PRUH�OLNHO\�WR�RFFXU�

LQ�LQGLYLGXDOV�ZLWK�D�KLVWRU\�RI�SHQLFLOOLQ�K\SHUVHQVLWLYLW\�DQG�LQ�DWRSLF�LQGLYLGXDOV��,I�DQ�DOOHUJLF�UHDFWLRQ�RFFXUV��DPR[LFLOOLQ�FODYXODQLF�DFLG�WKHUDS\�VKRXOG�EH�GLVFRQWLQXHG�DQG�DSSURSULDWH�DOWHUQDWLYH�WKHUDS\�LQVWLWXWHG�

,Q�WKH�FDVH�WKDW�DQ�LQIHFWLRQ�LV�SURYHQ�WR�EH�GXH�WR�DQ�DPR[LFLOOLQ�VXVFHSWLEOH�RUJDQLVPV�V��WKHQ�FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�VZLWFKLQJ�IURP�DPR[LFLOOLQ�FODYXODQLF�DFLG�WR�DPR[LFLOOLQ�LQ�DFFRUGDQFH�ZLWK�RIILFLDO�

JXLGDQFH�

7KLV�SUHVHQWDWLRQ�RI�&R�DPR[LFODY�PD\�QRW�EH�VXLWDEOH�IRU�XVH�ZKHQ�WKHUH�LV�D�KLJK�ULVN�WKDW�WKH�SUHVXPSWLYH�SDWKRJHQV�KDYH�UHVLVWDQFH�WR�EHWD�ODFWDP�DJHQWV�WKDW�LV�QRW�PHGLDWHG�E\�EHWD�ODFWDPDVHV�VXVFHSWLEOH�WR�

LQKLELWLRQ�E\�FODYXODQLF�DFLG��$V�QR�VSHFLILF�GDWD�IRU�7!0,&�DUH�DYDLODEOH�DQG�WKH�GDWD�IRU�FRPSDUDEOH�RUDO�SUHVHQWDWLRQV�DUH�ERUGHUOLQH��WKLV SUHVHQWDWLRQ �ZLWKRXW�DGGLWLRQDO�DPR[LFLOOLQ��PD\�QRW�EH�VXLWDEOH�IRU�WKH�

WUHDWPHQW�RI�SHQLFLOOLQ�UHVLVWDQW�6��SQHXPRQLDH�

&RQYXOVLRQV�PD\�RFFXU�LQ�SDWLHQWV�ZLWK�LPSDLUHG�UHQDO�IXQFWLRQ�RU�LQ�WKRVH�UHFHLYLQJ�KLJK�GRVHV��

$PR[LFLOOLQ�FODYXODQLF�DFLG�VKRXOG�EH�DYRLGHG�LI�LQIHFWLRXV�PRQRQXFOHRVLV�LV�VXVSHFWHG�VLQFH�WKH�RFFXUUHQFH�RI�D�PRUELOOLIRUP UDVK�KDV�EHHQ�DVVRFLDWHG�ZLWK�WKLV�FRQGLWLRQ�IROORZLQJ�WKH�XVH�RI�DPR[LFLOOLQ�

&RQFRPLWDQW�XVH�RI�DOORSXULQRO�GXULQJ�WUHDWPHQW�ZLWK�DPR[LFLOOLQ�FDQ�LQFUHDVH�WKH�OLNHOLKRRG�RI�DOOHUJLF�VNLQ�UHDFWLRQV�

3URORQJHG�XVH�PD\�RFFDVLRQDOO\�UHVXOW�LQ�RYHUJURZWK�RI�QRQ�VXVFHSWLEOH�RUJDQLVPV�

7KH�RFFXUUHQFH DW�WKH�WUHDWPHQW�LQLWLDWLRQ�RI�D�IHYHULVK�JHQHUDOLVHG�HU\WKHPD�DVVRFLDWHG�ZLWK�SXVWXOD�PD\�EH�D�V\PSWRP�RI�DFXWH�JHQHUDOLVHG�H[DQWKHPRXV�SXVWXORVLV��$*(3���7KLV�UHDFWLRQ�UHTXLUHV�&R�DPR[LFODY�

GLVFRQWLQXDWLRQ�DQG�FRQWUD�LQGLFDWHV�DQ\�VXEVHTXHQW�DGPLQLVWUDWLRQ�RI�DPR[LFLOOLQ�

$PR[LFLOOLQ�FODYXODQLF�DFLG�VKRXOG�EH�XVHG�ZLWK�FDXWLRQ�LQ�SDWLHQWV�ZLWK�HYLGHQFH�RI�KHSDWLF�LPSDLUPHQW�+HSDWLF�HYHQWV�KDYH�EHHQ�UHSRUWHG�SUHGRPLQDQWO\�LQ�PDOHV�DQG�HOGHUO\�SDWLHQWV�DQG�PD\�EH�DVVRFLDWHG�ZLWK�

SURORQJHG�WUHDWPHQW��7KHVH�HYHQWV�KDYH�EHHQ�YHU\�UDUHO\�UHSRUWHG�LQ�FKLOGUHQ��,Q�DOO�SRSXODWLRQV��VLJQV�DQG�V\PSWRPV�XVXDOO\�RFFXU�GXULQJ�RU�VKRUWO\�DIWHU�WUHDWPHQW�EXW�LQ�VRPH�FDVHV�PD\�QRW�EHFRPH�DSSDUHQW�XQWLO�

VHYHUDO�ZHHNV�DIWHU�WUHDWPHQW�KDV�FHDVHG��7KHVH�DUH�XVXDOO\�UHYHUVLEOH��+HSDWLF�HYHQWV�PD\�EH�VHYHUH�DQG�LQ�H[WUHPHO\�UDUH�FLUFXPVWDQFHV��GHDWKV�KDYH�EHHQ�UHSRUWHG��7KHVH�KDYH�DOPRVW�DOZD\V�RFFXUUHG�LQ�

SDWLHQWV�ZLWK�VHULRXV�XQGHUO\LQJ�GLVHDVH�RU�WDNLQJ�FRQFRPLWDQW�PHGLFDWLRQV�NQRZQ�WR�KDYH�WKH�SRWHQWLDO�IRU�KHSDWLF�HIIHFWV��

$QWLELRWLF�DVVRFLDWHG�FROLWLV�KDV�EHHQ�UHSRUWHG�ZLWK�QHDUO\�DOO�DQWLEDFWHULDO�DJHQWV�LQFOXGLQJ�DPR[LFLOOLQ�DQG�PD\�UDQJH�LQ�VHYHULW\�IURP�PLOG�WR�OLIH�WKUHDWHQLQJ��7KHUHIRUH��LW�LV�LPSRUWDQW�WR�FRQVLGHU�WKLV�GLDJQRVLV�LQ�

SDWLHQWV�ZKR�SUHVHQW�ZLWK�GLDUUKRHD GXULQJ�RU�VXEVHTXHQW�WR�WKH�DGPLQLVWUDWLRQ�RI�DQ\�DQWLELRWLFV��6KRXOG�DQWLELRWLF�DVVRFLDWHG�FROLWLV�RFFXU��&R�DPR[LFODY�VKRXOG�LPPHGLDWHO\�EH�GLVFRQWLQXHG��D�SK\VLFLDQ�EH�FRQVXOWHG�

DQG�DQ�DSSURSULDWH�WKHUDS\�LQLWLDWHG��$QWL�SHULVWDOWLF�GUXJV�DUH�FRQWUD�LQGLFDWHG�LQ�WKLV�VLWXDWLRQ�

3HULRGLF�DVVHVVPHQW�RI�RUJDQ�V\VWHP�IXQFWLRQV��LQFOXGLQJ�UHQDO��KHSDWLF�DQG�KDHPDWRSRLHWLF�IXQFWLRQ�LV�DGYLVDEOH�GXULQJ�SURORQJHG�WKHUDS\�

3URORQJDWLRQ�RI�SURWKURPELQ�WLPH�KDV�EHHQ�UHSRUWHG�UDUHO\�LQ�SDWLHQWV�UHFHLYLQJ�DPR[LFLOOLQ�FODYXODQLF�DFLG��$SSURSULDWH�PRQLWRULQJ�VKRXOG�EH�XQGHUWDNHQ�ZKHQ�DQWLFRDJXODQWV�DUH�SUHVFULEHG�FRQFRPLWDQWO\��$GMXVWPHQWV�

LQ�WKH�GRVH�RI�RUDO�DQWLFRDJXODQWV�PD\�EH�QHFHVVDU\�WR�PDLQWDLQ�WKH�GHVLUHG�OHYHO�RI�DQWLFRDJXODWLRQ��,Q�SDWLHQWV�ZLWK�UHQDO�LPSDLUPHQW��WKH�GRVH�VKRXOG�EH�DGMXVWHG�DFFRUGLQJ�WR�WKH�GHJUHH�RI�LPSDLUPHQW

,Q�SDWLHQWV�ZLWK�UHGXFHG�XULQH�RXWSXW�FU\VWDOOXULD�KDV�EHHQ�REVHUYHG�YHU\�UDUHO\��SUHGRPLQDQWO\�ZLWK�SDUHQWHUDO�WKHUDS\�

'XULQJ�DGPLQLVWUDWLRQ�RI�KLJK�GRVHV�RI�DPR[LFLOOLQ�LW�LV�DGYLVDEOH�WR�PDLQWDLQ�DGHTXDWH�IOXLG�LQWDNH�DQG�XULQDU\�RXWSXW�LQ�RUGHU�WR�UHGXFH�WKH�SRVVLELOLW\�RI�DPR[LFLOOLQ�FU\VWDOOXULD��,Q�SDWLHQWV�ZLWK�EODGGHU�FDWKHWHUV��D�

UHJXODU�FKHFN�RI�SDWHQF\�VKRXOG�EH�PDLQWDLQHG

'XULQJ�WUHDWPHQW�ZLWK�DPR[LFLOOLQ��HQ]\PDWLF�JOXFRVH�R[LGDVH�PHWKRGV�VKRXOG�EH�XVHG�ZKHQHYHU�WHVWLQJ�IRU�WKH�SUHVHQFH�RI�JOXFRVH�LQ�XULQH�EHFDXVH�IDOVH�SRVLWLYH�UHVXOWV�PD\�RFFXU�ZLWK�QRQ�HQ]\PDWLF�PHWKRGV�

7KH�SUHVHQFH�RI�FODYXODQLF�DFLG�LQ�&R�DPR[LFODY�PD\�FDXVH�D�QRQ�VSHFLILF�ELQGLQJ�RI�,J*�DQG�DOEXPLQ�E\�UHG�FHOO�PHPEUDQHV�OHDGLQJ�WR�D�IDOVH�SRVLWLYH�&RRPEV�WHVW�

7KHUH�KDYH�EHHQ�UHSRUWV�RI�SRVLWLYH�WHVW�UHVXOWV�XVLQJ�WKH�%LR�5DG�/DERUDWRULHV�3ODWHOLD�$VSHUJLOOXV�(,$�WHVW�LQ�SDWLHQWV�UHFHLYLQJ�DPR[LFLOOLQ�FODYXODQLF�DFLG�ZKR�ZHUH�VXEVHTXHQWO\�IRXQG�WR�EH IUHH�RI�$VSHUJLOOXV�

LQIHFWLRQ��&URVV�UHDFWLRQV�ZLWK�QRQ�$VSHUJLOOXV�SRO\VDFFKDULGHV�DQG�SRO\IXUDQRVHV�ZLWK�%LR�5DG�/DERUDWRULHV�3ODWHOLD�$VSHUJLOOXV�(,$�WHVW�KDYH�EHHQ�UHSRUWHG��7KHUHIRUH��SRVLWLYH�WHVW�UHVXOWV�LQ�SDWLHQWV�UHFHLYLQJ�

DPR[LFLOOLQ�FODYXODQLF DFLG�VKRXOG�EH�LQWHUSUHWHG�FDXWLRXVO\�DQG�FRQILUPHG�E\�RWKHU�GLDJQRVWLF�PHWKRGV�

����,QWHUDFWLRQ�ZLWK�RWKHU�0HGLFLQDO�SURGXFWV�DQG�RWKHU�IRUPV�RI�,QWHUDFWLRQ

2UDO�DQWLFRDJXODQWV

2UDO�DQWLFRDJXODQWV�DQG�SHQLFLOOLQ�DQWLELRWLFV�KDYH�EHHQ�ZLGHO\�XVHG�LQ�SUDFWLFH�ZLWKRXW�UHSRUWV�RI�LQWHUDFWLRQ��+RZHYHU��LQ�WKH�OLWHUDWXUH�WKHUH�DUH�FDVHV�RI�LQFUHDVHG�LQWHUQDWLRQDO�QRUPDOLVHG�UDWLR�LQ�SDWLHQWV�PDLQWDLQHG�

RQ�DFHQRFRXPDURO�RU�ZDUIDULQ�DQG�SUHVFULEHG�D�FRXUVH�RI�DPR[LFLOOLQ��,I�FR�DGPLQLVWUDWLRQ�LV�QHFHVVDU\��WKH�SURWKURPELQ�WLPH�RU�LQWHUQDWLRQDO�QRUPDOLVHG�UDWLR�VKRXOG�EH�FDUHIXOO\�PRQLWRUHG�ZLWK�WKH�DGGLWLRQ�RU�

ZLWKGUDZDO�RI�DPR[LFLOOLQ��0RUHRYHU��DGMXVWPHQWV�LQ�WKH�GRVH�RI�RUDO�DQWLFRDJXODQWV�PD\�EH�QHFHVVDU\�

0HWKRWUH[DWH

3HQLFLOOLQ¶V�PD\�UHGXFH�WKH�H[FUHWLRQ�RI�PHWKRWUH[DWH�FDXVLQJ�D�SRWHQWLDO�LQFUHDVH�LQ�WR[LFLW\�

3UREHQHFLG�

&RQFRPLWDQW�XVH�RI�SUREHQHFLG�LV�QRW�UHFRPPHQGHG��3UREHQHFLG�GHFUHDVHV�WKH�UHQDO�WXEXODU�VHFUHWLRQ�RI�DPR[LFLOOLQ��&RQFRPLWDQW�XVH�RI�SUREHQHFLG�PD\�UHVXOW LQ�LQFUHDVHG�DQG�SURORQJHG�EORRG�OHYHOV�RI�DPR[LFLOOLQ



0\FRSKHQRODWH�PRIHWLO

,Q�SDWLHQWV�UHFHLYLQJ�P\FRSKHQRODWH�PRIHWLO��UHGXFWLRQ�LQ�SUH�GRVH�FRQFHQWUDWLRQ�RI WKH�DFWLYH�PHWDEROLWH�P\FRSKHQROLF�DFLG��03$��RI�DSSUR[LPDWHO\ ����KDV EHHQ�UHSRUWHG�IROORZLQJ�FRPPHQFHPHQW�RI�RUDO�DPR[LFLOOLQ�

SOXV�FODYXODQLF�DFLG� 7KH�FKDQJH�LQ�SUH�GRVH�OHYHO�PD\ QRW�DFFXUDWHO\�UHSUHVHQW�FKDQJHV�LQ�RYHUDOO�03$�H[SRVXUH� $�FKDQJH�LQ�WKH�GRVH�RI P\FRSKHQRODWH PRIHWLO�VKRXOG QRW�QRUPDOO\ EH�QHFHVVDU\�LQ�WKH�DEVHQFH�RI�

FOLQLFDO�HYLGHQFH�RI�JUDIW�G\VIXQFWLRQ��&ORVH�FOLQLFDO�PRQLWRULQJ�VKRXOG�EH�SHUIRUPHG�GXULQJ�WKH�FRPELQDWLRQ�DQG�VKRUWO\�DIWHU�DQWLELRWLF�WUHDWPHQW��

����)HUWLOLW\��SUHJQDQF\�DQG�ODFWDWLRQ

3UHJQDQF\

$QLPDO�VWXGLHV�GR�QRW�LQGLFDWH�GLUHFW�RU�LQGLUHFW�KDUPIXO�HIIHFWV�ZLWK�UHVSHFW�WR�SUHJQDQF\��HPEU\RQDO�IRHWDO�GHYHORSPHQW��SDUWXULWLRQ�RU�SRVWQDWDO�GHYHORSPHQW��/LPLWHG�GDWD�RQ�WKH�XVH�RI�DPR[LFLOOLQ�FODYXODQLF�DFLG�

GXULQJ�SUHJQDQF\�LQ�KXPDQV�GR�QRW�LQGLFDWH�DQ�LQFUHDVHG�ULVN�RI�FRQJHQLWDO�PDOIRUPDWLRQV��,Q�D�VLQJOH�VWXG\�LQ�ZRPHQ�ZLWK�SUHWHUP��SUHPDWXUH�UXSWXUH�RI�WKH�IRHWDO�PHPEUDQH�LW�ZDV�UHSRUWHG�WKDW�SURSK\ODFWLF�

WUHDWPHQW�ZLWK�DPR[LFLOOLQ�FODYXODQLF�DFLG�PD\�EH�DVVRFLDWHG�ZLWK�DQ�LQFUHDVHG�ULVN�RI�QHFURWLVLQJ�HQWHURFROLWLV�LQ�QHRQDWHV� 8VH�VKRXOG�EH�DYRLGHG�GXULQJ�SUHJQDQF\��XQOHVV�FRQVLGHUHG�HVVHQWLDO�E\�WKH�SK\VLFLDQ�

%UHDVWIHHGLQJ

%RWK�VXEVWDQFHV�DUH�H[FUHWHG�LQWR�EUHDVW�PLON��QRWKLQJ�LV�NQRZQ�RI�WKH�HIIHFWV�RI�FODYXODQLF�DFLG�RQ�WKH�EUHDVW�IHG�LQIDQW���&RQVHTXHQWO\��GLDUUKRHD�DQG�IXQJXV�LQIHFWLRQ�RI�WKH�PXFRXV�PHPEUDQHV DUH�SRVVLEOH�LQ�WKH�

EUHDVW�IHG�LQIDQW��VR�WKDW�EUHDVWIHHGLQJ�PLJKW�KDYH�WR�EH�GLVFRQWLQXHG��$PR[LFLOOLQ�FODYXODQLF�DFLG�VKRXOG�RQO\�EH�XVHG�GXULQJ�EUHDVW�IHHGLQJ�DIWHU�EHQHILW�ULVN�DVVHVVPHQW�E\�WKH�SK\VLFLDQ�LQ�FKDUJH�

����(IIHFWV�RQ�$ELOLW\�WR�'ULYH�DQG�8VH�0DFKLQHV�

1R�VWXGLHV�RQ�WKH�HIIHFWV�RQ�WKH�DELOLW\�WR�GULYH�DQG�XVH�PDFKLQHV�KDYH�EHHQ�SHUIRUPHG��+RZHYHU��XQGHVLUDEOH�HIIHFWV�PD\�RFFXU��H�J��DOOHUJLF�UHDFWLRQV��GL]]LQHVV��FRQYXOVLRQV���ZKLFK�PD\�LQIOXHQFH�WKH�DELOLW\�WR�

GULYH�DQG�XVH�PDFKLQHV

��� 8QGHVLUDEOH�(IIHFWV��

$PR[LFLOOLQ DQG�&ODYXODQDWH�3RWDVVLXP�LV�JHQHUDOO\�ZHOO�WROHUDWHG� 7KH�PDMRULW\�RI�VLGH�HIIHFWV�REVHUYHG�LQ�FOLQLFDO�WULDOV�ZHUH�RI�D PLOG DQG�WUDQVLHQW�QDWXUH�DQG OHVV�WKDQ�����RI�SDWLHQWV�GLVFRQWLQXHG�WKHUDS\�

EHFDXVH�RI�GUXJ���UHODWHG�VLGH�HIIHFWV� )URP�WKH�RULJLQDO�SUHPDUNHWLQJ�VWXGLHV��ZKHUH�ERWK�SHGLDWULF DQG�DGXOW�SDWLHQWV�ZHUH�HQUROOHG��WKH�PRVW IUHTXHQWO\�UHSRUWHG�DGYHUVH�HIIHFWV�ZHUH�GLDUUKRHD ��ORRVH�VWRROV��������

QDXVHD��������VNLQ�UDVKHV DQG�XUWLFDULD������� YRPLWLQJ������ DQG�YDJLQLWLV������� 7KH�RYHUDOO�LQFLGHQFH�RI�VLGH�HIIHFWV� DQG�LQ�SDUWLFXODU GLDUUKRHD� LQFUHDVHG�ZLWK�WKH�KLJKHU�UHFRPPHQGHG�GRVH��2WKHU OHVV�

IUHTXHQWO\�UHSRUWHG�UHDFWLRQV�LQFOXGH��DEGRPLQDO�GLVFRPIRUW� IODWXOHQFH�DQG�KHDGDFKH��

,Q�SHGLDWULF�SDWLHQWV��DJHG�� PRQWKV�WR����\HDUV�� RQH�8�6� ��&DQDGLDQ�FOLQLFDO�WULDO�ZDV�FRQGXFWHG�ZKLFK�FRPSDUHG�$PR[LFLOOLQ�DQG�&ODYXODQDWH�3RWDVVLXP ���������PJ�� NJ���GD\��GLYLGHG�T��K� IRU ���GD\V YHUVXV�

$PR[LFLOOLQ DQG�&ODYXODQDWH�3RWDVVLXP ��������PJ���NJ ��GD\��GLYLGHG�T�K� IRU ���GD\V LQ�WKH�WUHDWPHQW�RI�DFXWH�RWLWLV�PHGLD��$ WRWDO�RI ����SDWLHQWV�ZHUH�HQUROOHG��DQG�RQO\�WKH�WDEOHW IRUPXODWLRQV ZHUH�XVHG�LQ�WKLV�

WULDO��2YHUDOO��WKH�DGYHUVH�HYHQW�SURILOH�VHHQ�ZDV�FRPSDUDEOH�WR�WKDW�QRWHG�DERYH��+RZHYHU��WKHUH�ZHUH�GLIIHUHQFHV�LQ�WKH�UDWHV�RI�GLDUUKHD��VNLQ�UDVKHV���XUWLFDULD� DQG�GLDSHU�DUHD�UDVKHV��

7KH�IROORZLQJ�DGYHUVH�UHDFWLRQV�KDYH�EHHQ�UHSRUWHG�IRU�DPSLFLOOLQ�FODVV�DQWLELRWLFV��

*DVWURLQWHVWLQDO�'LDUUKRHD��QDXVHD� YRPLWLQJ��LQGLJHVWLRQ��JDVWULWLV��VWRPDWLWLV��JORVVLWLV� EODFN �KDLU\��WRQJXH� PXFRFXWDQHRXV�FDQGLGLDVLV��HQWHURFROLWLV� DQG�KDHPRUUKDJLF ��SVHXGRPHPEUDQRXV�FROLWLV� 2QVHW�RI�

SVHXGRPHPEUDQRXV�FROLWLV�V\PSWRPV PD\�RFFXU�GXULQJ�RU�DIWHU�DQWLELRWLF�WUHDWPHQW��

+\SHUVHQVLWLYLW\�5HDFWLRQV��6NLQ�UDVKHV��SUXULWXV��XUWLFDULD� DQG�DQJLRHGHPD��VHUXP�VLFNQHVV���OLNH�UHDFWLRQV��XUWLFDULD�RU�VNLQ�UDVK�DFFRPSDQLHG�E\�DUWKULWLV��DUWKUDOJLD� DQG�P\DOJLD DQG�IUHTXHQWO\�IHYHU�� HU\WKHPD�

PXOWLIRUPH��UDUHO\�6WHYHQV ��-RKQVRQ�V\QGURPH� DQG�DQ�RFFDVLRQDO�FDVH�RI�H[IROLDWLYH�GHUPDWLWLV �LQFOXGLQJ�WR[LF�HSLGHUPDO�QHFURO\VLV��KDYH�EHHQ�UHSRUWHG��7KHVH�UHDFWLRQV PD\ EH�FRQWUROOHG�ZLWK�DQWLKLVWDPLQHV�

DQG� LI�QHFHVVDU\��V\VWHPLF�FRUWLFRVWHURLGV� :KHQHYHU�VXFK�UHDFWLRQV�RFFXU� WKH�GUXJ�VKRXOG�EH�GLVFRQWLQXHG��XQOHVV�WKH�RSLQLRQ�RI WKH�SK\VLFLDQ�GLFWDWHV�RWKHUZLVH��6HULRXV DQG�RFFDVLRQDO�IDWDO�K\SHUVHQVLWLYLW\�

�DQDSK\ODFWLF��UHDFWLRQV�FDQ�RFFXU�ZLWK�RUDO�SHQLFLOOLQ��/LYHU�$ PRGHUDWH�ULVH�LQ�$67��6*27� DQG���RU�$/7��6*37��KDV EHHQ�QRWHG�LQ�SDWLHQWV�WUHDWHG�ZLWK�DPSLFLOOLQ�FODVV�DQWLELRWLFV�EXW WKH�VLJQLILFDQFH�RI WKHVH�

ILQGLQJV LV�XQNQRZQ��+HSDWLF�G\VIXQFWLRQ��LQFOXGLQJ�LQFUHDVHV�LQ�VHUXP�WUDQVDPLQDVHV��$67 DQG���RU�$/7���VHUXP�ELOLUXELQ�DQG���RU�DONDOLQH�SKRVSKDWDVH��KDV EHHQ�LQIUHTXHQWO\�UHSRUWHG�ZLWK�$PR[LFLOOLQ DQG�

&ODYXODQDWH�3RWDVVLXP��,W KDV EHHQ�UHSRUWHG�PRUH�FRPPRQO\ LQ�WKH�HOGHUO\��LQ PDOHV��RU�LQ�SDWLHQWV RQ�SURORQJHG�WUHDWPHQW��7KH�KLVWRORJLF ILQGLQJV RQ�OLYHU�ELRSV\�KDYH�FRQVLVWHG�RI�SUHGRPLQDQWO\ FKROHVWDWLF��

KHSDWRFHOOXODU��RU PL[HG�FKROHVWDWLF ��KHSDWRFHOOXODU�FKDQJHV��7KH�RQVHW RI VLJQV���V\PSWRPV�RI�KHSDWLF�G\VIXQFWLRQ�PD\�RFFXU�GXULQJ�RU�VHYHUDO�ZHHNV�DIWHU�WKHUDS\�KDV EHHQ�GLVFRQWLQXHG��7KH�KHSDWLF�G\VIXQFWLRQ��

ZKLFK�PD\ EH�VHYHUH� LV�XVXDOO\�UHYHUVLEOH� 2Q�UDUH�RFFDVLRQV��GHDWKV�KDYH�EHHQ�UHSRUWHG��OHVV�WKDQ���GHDWK�UHSRUWHG�SHU HVWLPDWHG�� PLOOLRQ�SUHVFULSWLRQV�ZRUOGZLGH���7KHVH�KDYH�JHQHUDOO\ EHHQ�FDVHV�DVVRFLDWHG�

ZLWK�VHULRXV XQGHUO\LQJ�GLVHDVHV�RU�FRQFRPLWDQW PHGLFDWLRQV��

5HQDO�,QWHUVWLWLDO�QHSKULWLV�DQG�KHPDWXULD�KDYH�EHHQ�UHSRUWHG�UDUHO\�

+HPLF�DQG�/\PSKDWLF�6\VWHPV��$QHPLD��LQFOXGLQJ�KHPRO\WLF�DQHPLD��WKURPERF\WRSHQLD� WKURPERF\WRSHQLF�SXUSXUD��HRVLQRSKLOLD��OHXNRSHQLD�DQG�DJUDQXORF\WRVLV�KDYH�EHHQ�UHSRUWHG�GXULQJ�WKHUDS\�ZLWK�SHQLFLOOLQV��

7KHVH�UHDFWLRQV�DUH�XVXDOO\�UHYHUVLEOH�RQ�GLVFRQWLQXDWLRQ�RI�WKHUDS\�DQG�DUH�EHOLHYHG WR�EH�K\SHUVHQVLWLYLW\�SKHQRPHQD��$�VOLJKW�WKURPERF\WRVLV�ZDV�QRWHG�LQ�OHVV�WKDQ�����RI�WKH�SDWLHQWV�WUHDWHG�ZLWK�$XJPHQWLQ��

7KHUH�KDYH�EHHQ�UHSRUWV�RI�LQFUHDVHG�SURWKURPELQ�WLPH�LQ�SDWLHQWV�UHFHLYLQJ�$PR[LFLOOLQ�DQG�&ODYXODQDWH�3RWDVVLXP�DQG�DQWLFRDJXODQW�WKHUDS\�FRQFRPLWDQWO\�

&HQWUDO�1HUYRXV�6\VWHP� $JLWDWLRQ��DQ[LHW\��EHKDYLRXUDO FKDQJHV��FRQIXVLRQ��FRQYXOVLRQV��GL]]LQHVV��LQVRPQLD��DQG�UHYHUVLEOH�K\SHUDFWLYLW\�KDYH�EHHQ�UHSRUWHG�UDUHO\�

����2YHUGRVH

3UREOHP�RI�RYHUGRVDJH�ZLWK�1(&7$&/$9 DUH�XQOLNHO\�WR�RFFXU��LI�HQFRXQWHUHG�WKH\�PD\�EH�WUHDWHG�V\PSWRPDWLFDOO\�1(&7$&/$9 PD\�EH�UHPRYHG�IURP�WKH�FLUFXODWLRQ�E\�KDHPRGLDO\VLV�



����3KDUPDFRG\QDPLF�3URSHUWLHV

3KDUPDFRWKHUDSHXWLF�JURXS� &RPELQDWLRQV�RI�SHQLFLOOLQV��LQFO��EHWD�ODFWDPDVH�LQKLELWRUV� $7&�FRGH��-��&5���

0HFKDQLVP�RI�DFWLRQ

$PR[LFLOOLQ�LV�D�VHPLV\QWKHWLF�SHQLFLOOLQ��EHWD�ODFWDP�DQWLELRWLF��WKDW�LQKLELWV�RQH�RU�PRUH�HQ]\PHV��RIWHQ�UHIHUUHG�WR�DV�SHQLFLOOLQ�ELQGLQJ�SURWHLQV��3%3V��LQ�WKH�ELRV\QWKHWLF�SDWKZD\�RI�EDFWHULDO�SHSWLGRJO\FDQ��ZKLFK�LV�

DQ�LQWHJUDO�VWUXFWXUDO�FRPSRQHQW�RI�WKH�EDFWHULDO�FHOO�ZDOO��,QKLELWLRQ�RI�SHSWLGRJO\FDQ�V\QWKHVLV�OHDGV�WR�ZHDNHQLQJ�RI�WKH�FHOO�ZDOO��ZKLFK�LV�XVXDOO\�IROORZHG�E\�FHOO�O\VLV�DQG�GHDWK�

$PR[LFLOOLQ�LV�VXVFHSWLEOH�WR�GHJUDGDWLRQ�E\�EHWD�ODFWDPDVHV�SURGXFHG�E\�UHVLVWDQW�EDFWHULD�DQG�WKHUHIRUH�WKH�VSHFWUXP�RI�DFWLYLW\�RI�DPR[LFLOOLQ�DORQH�GRHV�QRW�LQFOXGH�RUJDQLVPV�ZKLFK�SURGXFH�WKHVH�HQ]\PHV�

&ODYXODQLF�DFLG�LV�D�EHWD�ODFWDP�VWUXFWXUDOO\�UHODWHG�WR�SHQLFLOOLQV��,W�LQDFWLYDWHV�VRPH�EHWD�ODFWDPDVH�HQ]\PHV�WKHUHE\�SUHYHQWLQJ�LQDFWLYDWLRQ�RI�DPR[LFLOOLQ��&ODYXODQLF�DFLG�DORQH�GRHV�QRW�H[HUW�D�FOLQLFDOO\�XVHIXO�

DQWLEDFWHULDO�HIIHFW�

3.�3'�UHODWLRQVKLS

7KH�WLPH�DERYH�WKH�PLQLPXP�LQKLELWRU\�FRQFHQWUDWLRQ��7!0,&��LV�FRQVLGHUHG�WR�EH�WKH�PDMRU�GHWHUPLQDQW�RI�HIILFDF\�IRU�DPR[LFLOOLQ�

0HFKDQLVPV�RI�UHVLVWDQFH

7KH�WZR�PDLQ�PHFKDQLVPV�RI�UHVLVWDQFH�WR�DPR[LFLOOLQ�FODYXODQLF�DFLG�DUH�

��,QDFWLYDWLRQ�E\�WKRVH�EDFWHULDO�EHWD�ODFWDPDVHV�WKDW�DUH�QRW�WKHPVHOYHV�LQKLELWHG�E\�FODYXODQLF�DFLG��LQFOXGLQJ FODVV�%��&�DQG�'�

��$OWHUDWLRQ�RI�3%3V��ZKLFK�UHGXFH�WKH�DIILQLW\�RI�WKH�DQWLEDFWHULDO�DJHQW�IRU�WKH�WDUJHW�

,PSHUPHDELOLW\�RI�EDFWHULD�RU�HIIOX[�SXPS�PHFKDQLVPV�PD\�FDXVH�RU�FRQWULEXWH�WR�EDFWHULDO�UHVLVWDQFH��SDUWLFXODUO\�LQ�*UDP�QHJDWLYH�EDFWHULD�

����3KDUPDFRNLQHWLF�SURSHUWLHV

$EVRUSWLRQ

7KH�SKDUPDFRNLQHWLF�UHVXOWV�IRU�VWXGLHV�LQ�ZKLFK�DPR[LFLOOLQ�FODYXODQLF�DFLG�ZDV�DGPLQLVWHUHG�WR�JURXSV�RI�KHDOWK\�YROXQWHHUV DV�HLWKHU�����PJ�����PJ�RU������PJ�����PJ�JLYHQ�DV�D�EROXV�LQWUDYHQRXV�LQMHFWLRQ�DUH�

SUHVHQWHG�EHORZ�

'LVWULEXWLRQ

$ERXW�����RI�WRWDO�SODVPD�FODYXODQLF�DFLG�DQG�����RI�WRWDO�SODVPD�DPR[LFLOOLQ�LV�ERXQG�WR�SURWHLQ��7KH�DSSDUHQW�YROXPH�RI�GLVWULEXWLRQ�LV�DURXQG���������O�NJ�IRU�DPR[LFLOOLQ�DQG�DURXQG�����O�NJ�IRU�FODYXODQLF�DFLG�

)ROORZLQJ�LQWUDYHQRXV�DGPLQLVWUDWLRQ��ERWK�DPR[LFLOOLQ�DQG�FODYXODQLF�DFLG�KDYH�EHHQ�IRXQG�LQ�JDOO�EODGGHU��DEGRPLQDO�WLVVXH��VNLQ��IDW��PXVFOH WLVVXHV��V\QRYLDO�DQG�SHULWRQHDO�IOXLGV��ELOH�DQG�SXV��$PR[LFLOOLQ�GRHV�QRW�

DGHTXDWHO\�GLVWULEXWH�LQWR�WKH�FHUHEURVSLQDO�IOXLG�

)URP�DQLPDO�VWXGLHV�WKHUH�LV�QR�HYLGHQFH�IRU�VLJQLILFDQW�WLVVXH�UHWHQWLRQ�RI�GUXJ�GHULYHG�PDWHULDO�IRU�HLWKHU�FRPSRQHQW��$PR[LFLOOLQ��OLNH�PRVW�SHQLFLOOLQV��FDQ�EH�GHWHFWHG�LQ�EUHDVW�PLON��7UDFH�TXDQWLWLHV�RI�FODYXODQLF�

DFLG�FDQ�DOVR�EH�GHWHFWHG�LQ�EUHDVW�PLON��VHH�VHFWLRQ������

%LRWUDQVIRUPDWLRQ

$PR[LFLOOLQ�LV�SDUWO\�H[FUHWHG�LQ�WKH�XULQH�DV�WKH�LQDFWLYH�SHQLFLOORLF�DFLG�LQ�TXDQWLWLHV�HTXLYDOHQW�WR�XS�WR����WR�����RI�WKH�LQLWLDO�GRVH��&ODYXODQLF�DFLG�LV�H[WHQVLYHO\�PHWDEROL]HG�LQ�PDQ��DQG�HOLPLQDWHG�LQ�XULQH DQG�

IDHFHV�DQG�DV�FDUERQ�GLR[LGH�LQ�H[SLUHG�DLU�

(OLPLQDWLRQ

7KH�PDMRU�URXWH�RI�HOLPLQDWLRQ�IRU�DPR[LFLOOLQ�LV�YLD�WKH�NLGQH\��ZKHUHDV�IRU�FODYXODQLF�DFLG�LW�LV�E\�ERWK�UHQDO�DQG�QRQ�UHQDO�PHFKDQLVPV�

$PR[LFLOOLQ�FODYXODQLF�DFLG�KDV�D�PHDQ�HOLPLQDWLRQ�KDOI�OLIH�RI�DSSUR[LPDWHO\�RQH�KRXU�DQG�D�PHDQ�WRWDO�FOHDUDQFH�RI�DSSUR[LPDWHO\����O�K�LQ�KHDOWK\�VXEMHFWV��$SSUR[LPDWHO\����WR�����RI�WKH�DPR[LFLOOLQ�DQG�

DSSUR[LPDWHO\����WR�����RI�WKH�FODYXODQLF�DFLG�DUH�H[FUHWHG�XQFKDQJHG�LQ�XULQH�GXULQJ�WKH�ILUVW���K�DIWHU�DGPLQLVWUDWLRQ�RI�D�VLQJOH���������PJ�RU�D�VLQJOH����������PJ�EROXV�LQWUDYHQRXV�LQMHFWLRQ��9DULRXV�VWXGLHV�

KDYH�IRXQG�WKH�XULQDU\�H[FUHWLRQ�WR�EH��������IRU�DPR[LFLOOLQ�DQG�EHWZHHQ��������IRU�FODYXODQLF�DFLG�RYHU�D����KRXU�SHULRG��,Q�WKH�FDVH�RI�FODYXODQLF�DFLG��WKH�ODUJHVW�DPRXQW�RI�GUXJ�LV�H[FUHWHG�GXULQJ�WKH�ILUVW���

KRXUV�DIWHU�DGPLQLVWUDWLRQ�

&RQFRPLWDQW�XVH�RI�SUREHQHFLG GHOD\V�DPR[LFLOOLQ�H[FUHWLRQ�EXW�GRHV�QRW�GHOD\�UHQDO�H[FUHWLRQ�RI�FODYXODQLF�DFLG

����3UHFOLQLFDO�VDIHW\�GDWD

1RW�DSSOLFDEOH

����/,67�2)�(;&,3,(176�



��� ,QFRPSDWLELOLWLHV

1RW�DSSOLFDEOH�

���� 6KHOI�/LIH

���0RQWKV

���� 6SHFLDO 3UHFDXWLRQV IRU 6WRUDJH

6WRUHG DW WHPSHUDWXUH�EHORZ ���&�LQ�D GU\ SODFH� 3URWHFW IURP OLJKW�

��� 1DWXUH�DQG�&RQWHQWV RI &RQWDLQHU

��;���7DEOHWV�RI�$OX��$OX�%OLVWHU�SDFN

��� 6SHFLDO 3UHFDXWLRQV IRU 'LVSRVDO RI�D�XVHG�PHGLFLQDO�SURGXFW�RU�ZDVWH�PDWHULDOV�GHULYHG�IURP�VXFK�PHGLFLQDO�SURGXFW�DQG 2WKHU�+DQGOLQJ�RI�WKH�3URGXFW
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