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9LWDPLQ�&�LV�LQGLFDWHG�IRU�WKH�WUHDWPHQW�RI�FROG��FDWDUUK�DQG�VFXUY\��,W�SURPRWHV�ZRXQG�KHDOLQJ��
EXLOGV�XS�LPPXQH�V\VWHP�DQG�KHOSV�LQ�GHYHORSPHQW�RI�ERQHV�DQG�WHHWK�

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

WŽƐŽůŽŐǇ

$GXOWV��7ZR�WDEOHWV�WR�EH�WDNHQ�WKUHH�WLPHV�GDLO\

&KLOGUHQ�RYHU������\HDUV� 2QH�WDEOHW�WR�EH�WDNHQ�WKUHH�WLPHV�GDLO\�

&KLOGUHQ�XQGHU���\HDUV� 7KLV�XQLW�GRVDJH�IRUP�LV�XQVXLWDEOH�IRU�FKLOGUHQ�XQGHU���\HDUV�

(OGHUO\��$V�IRU�RWKHU�DGXOWV��$V�WKH�GLHWDU\�LQWDNH�RI�YLWDPLQ�&�PD\�EH�OHVV�LQ�WKH�HOGHUO\��WKH\�
KDYH�JUHDWHU�ULVN�RI�SUHVHQWLQJ�ZLWK�YLWDPLQ�&�GHILFLHQF\�

0HWKRG�RI�DGPLQLVWUDWLRQ

)RU�RUDO�DGPLQLVWUDWLRQ�
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����&RQWUDLQGLFDWLRQV

+\SHUVHQVLWLYLW\�WR�WKH�DFWLYH�VXEVWDQFH�RU�WR�DQ\�RI�WKH�H[FLSLHQWV�OLVWHG�LQ�VHFWLRQ�����$VFRUELF�
DFLG�VKRXOG�QRW�EH�JLYHQ�WR�SDWLHQWV�ZLWK�K\SHUR[DOXULD�

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

,QFUHDVHG� LQWDNH�RI�DVFRUELF�DFLG�RYHU�D�SURORQJHG�SHULRG�PD\�UHVXOW� LQ�DQ� LQFUHDVHG�UHQDO�FOHDUDQFH�RI�
DVFRUELF�DFLG��DQG�GHILFLHQF\�PD\�UHVXOW�LI�WKH�LQWDNH�LV�UHGXFHG�RU�ZLWKGUDZQ�UDSLGO\��VHH�VHFWLRQ������

,QWHUIHUHQFH�ZLWK�VHURORJLFDO�WHVWLQJ

$VFRUELF�DFLG�PD\� LQWHUIHUH�ZLWK� WHVWV�DQG�DVVD\V�IRU�XULQDU\�JOXFRVH��JLYLQJ�IDOVH�QHJDWLYH�UHVXOWV�ZLWK�
PHWKRGV�XWLOLVLQJ�JOXFRVH�R[LGDVH�ZLWK� LQGLFDWRU��H�J��/DEVWL[��7HV�7DSH��DQG�IDOVH�SRVLWLYH�UHVXOWV�ZLWK�
QHRFXSURLQH�PHWKRGV�

(VWLPDWLRQ�RI�XULF�DFLG�E\�SKRVSKRWXQJVWDWH�RU�XULFDVH�ZLWK�FRSSHU�UHGXFWLRQ�DQG�PHDVXUHPHQW�RI�FUHDWLQLQH�
LQ�QRQ�GHSURWHLQLVHG�VHUXP�PD\�DOVR�EH�DIIHFWHG�

+LJK�GRVHV�RI�DVFRUELF�DFLG�PD\�JLYH�IDOVH�QHJDWLYH�UHDGLQJV�LQ�IDHFDO�RFFXOW�EORRG�WHVWV�

3DWLHQWV�ZLWK�UDUH�KHUHGLWDU\�SUREOHPV�RI�JDODFWRVH�LQWROHUDQFH��WRWDO�ODFWDVH�GHILFLHQF\�RU�JOXFRVH�JDODFWRVH�
PDODEVRUSWLRQ�VKRXOG�QRW�WDNH�WKLV�PHGLFLQH�

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

$VFRUELF� DFLG� LQFUHDVHV� WKH� UHQDO� H[FUHWLRQ� RI� DPSKHWDPLQH�� 7KH� SODVPD� FRQFHQWUDWLRQ� RI� DVFRUEDWH� LV�
GHFUHDVHG�E\�VPRNLQJ�DQG�RUDO�FRQWUDFHSWLYHV�

$VFRUELF�DFLG�LQFUHDVHV�WKH�DEVRUSWLRQ�RI�LURQ�

&RQFRPLWDQW�DGPLQLVWUDWLRQ�RI�DVSLULQ�DQG�DVFRUELF�DFLG�PD\�LQWHUIHUH�ZLWK�DEVRUSWLRQ�RI�DVFRUELF�DFLG��
5HQDO� H[FUHWLRQ� RI� VDOLF\ODWH� LV� QRW� DIIHFWHG� DQG� GRHV� QRW� OHDG� WR� UHGXFHG� DQWL�LQIODPPDWRU\� HIIHFWV� RI�
DVSLULQ�

&RQFRPLWDQW� DGPLQLVWUDWLRQ� RI� DOXPLQLXP�FRQWDLQLQJ� DQWDFLGV� PD\� LQFUHDVH� XULQDU\� DOXPLQLXP�
HOLPLQDWLRQ��&RQFXUUHQW� DGPLQLVWUDWLRQ�RI� DQWDFLGV� DQG�DVFRUELF� DFLG� LV� QRW� UHFRPPHQGHG�� HVSHFLDOO\� LQ�
SDWLHQWV�ZLWK�UHQDO�LQVXIILFLHQF\�

&R�DGPLQLVWUDWLRQ�ZLWK�DP\JGDOLQ��D�FRPSOHPHQWDU\�PHGLFLQH��FDQ�FDXVH�F\DQLGH�WR[LFLW\�

&RQFXUUHQW�DGPLQLVWUDWLRQ�RI�DVFRUELF�DFLG�ZLWK�GHVIHUULR[DPLQH�HQKDQFHV�XULQDU\�LURQ�H[FUHWLRQ��&DVHV�RI�
FDUGLRP\RSDWK\� DQG� FRQJHVWLYH� KHDUW� IDLOXUH� KDYH� EHHQ� UHSRUWHG� LQ� SDWLHQWV� ZLWK� LGLRSDWKLF�
KDHPRFKURPDWRVLV� DQG� WKDODVVDHPLDV� UHFHLYLQJ� GHVIHUULR[DPLQH� ZKR�ZHUH� VXEVHTXHQWO\� JLYHQ� DVFRUELF�
DFLG��$VFRUELF�DFLG�VKRXOG�EH�XVHG�ZLWK�FDXWLRQ�LQ�WKHVH�SDWLHQWV�DQG�FDUGLDF�IXQFWLRQ�PRQLWRUHG�

$VFRUELF�DFLG�PD\�LQWHUIHUH�ZLWK�ELRFKHPLFDO�GHWHUPLQDWLRQV�RI�FUHDWLQLQH��XULF�DFLG�DQG JOXFRVH�LQ�VDPSOHV�
RI�EORRG�DQG�XULQH�

����)HUWLOLW\��SUHJQDQF\�DQG�ODFWDWLRQ
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3UHJQDQF\

)RU�DVFRUELF�DFLG�QR�FOLQLFDO�GDWD�RQ�H[SRVHG�SUHJQDQFLHV�DUH�DYDLODEOH��$QLPDO�VWXGLHV�GR�QRW� LQGLFDWH�
GLUHFW�RU�KDUPIXO�HIIHFWV�ZLWK�UHVSHFW�WR�SUHJQDQF\��HPEU\RQDO�IRHWDO�GHYHORSPHQW��SDUWXULWLRQ�RU�SRVWQDWDO�
GHYHORSPHQW��3UHJQDQW�ZRPHQ�VKRXOG�H[HUFLVH�FDXWLRQ�

%UHDVW�IHHGLQJ

$VFRUELF� DFLG� LV� H[FUHWHG� LQ�EUHDVW�PLON��7KRXJK�DJDLQ� FDXWLRQ� VKRXOG�EH� H[HUFLVHG��QR� HYLGHQFH� H[LVWV�
VXJJHVWLQJ�VXFK�H[FUHWLRQ�LV�KD]DUGRXV�WR�WKH�LQIDQW�

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

2Q�WKH�EDVLV�RI�WKH�SURGXFW
V�SKDUPDFRG\QDPLF�SURILOH�DQG�UHSRUWHG�DGYHUVH�HYHQWV��DVFRUELF�DFLG�KDV�QR�
NQRZQ�HIIHFW�RQ�DQ�LQGLYLGXDO
V�DELOLW\�WR�GULYH�RU�RSHUDWH�PDFKLQHU\�

����8QGHVLUDEOH�HIIHFWV

1HUYRXV�V\VWHP�GLVRUGHUV��KHDGDFKH�

9DVFXODU�GLVRUGHUV��IOXVKLQJ�

*DVWURLQWHVWLQDO�GLVRUGHUV��QDXVHD��YRPLWLQJ�DQG�VWRPDFK�FUDPSV��/DUJH�GRVHV�RI�DVFRUELF�DFLG�PD\�FDXVH�
GLDUUKRHD�

6NLQ�DQG�VXEFXWDQHRXV�WLVVXH�GLVRUGHUV��UHGQHVV�RI�VNLQ�

5HQDO�DQG�XULQDU\�GLVRUGHUV��3DWLHQWV�NQRZQ�WR�EH�DW�ULVN�RI�K\SHUR[DOXULD�VKRXOG�QRW�LQJHVW�DVFRUELF�DFLG�
GRVHV�H[FHHGLQJ��J�GDLO\�DV�WKHUH�PD\�EH�LQFUHDVHG�XULQDU\�R[DODWH�H[FUHWLRQ��+RZHYHU��VXFK�ULVN�KDV�QRW�
EHHQ� GHPRQVWUDWHG� LQ� QRUPDO�� QRQ�K\SHU� R[DOXULF� LQGLYLGXDOV�� $VFRUELF� DFLG� KDV� EHHQ� LPSOLFDWHG� LQ�
SUHFLSLWDWLQJ�KDHPRO\WLF�DQDHPLD�LQ�FHUWDLQ�LQGLYLGXDOV�GHILFLHQW�RI�JOXFRVH���SKRVSKDWH�GHK\GURJHQDVH�

,QFUHDVHG�LQWDNH�RI�DVFRUELF�DFLG�RYHU�D�SURORQJHG�SHULRG�PD\�UHVXOW�LQ�LQFUHDVHG�UHQDO�FOHDUDQFH�RI�DVFRUELF�
DFLG��DQG�GHILFLHQF\�PD\�UHVXOW�LI�WKH�LQWDNH�LV�UHGXFHG�RU�ZLWKGUDZQ�UDSLGO\��'RVHV�RI�PRUH�WKDQ����PJ�
GDLO\�KDYH�D�GLXUHWLF�HIIHFW�

5HSRUWLQJ�RI�VXVSHFWHG�DGYHUVH�UHDFWLRQV

5HSRUWLQJ�VXVSHFWHG�DGYHUVH�UHDFWLRQV�DIWHU�DXWKRULVDWLRQ�RI�WKH�PHGLFLQDO�SURGXFW�LV�LPSRUWDQW��,W�DOORZV�
FRQWLQXHG�PRQLWRULQJ� RI� WKH�EHQHILW�ULVN�EDODQFH� RI� WKH�PHGLFLQDO�SURGXFW��+HDOWKFDUH�SURIHVVLRQDOV� DUH�
DVNHG�WR�UHSRUW�DQ\�VXVSHFWHG�DGYHUVH�UHDFWLRQV�

����2YHUGRVH
6\PSWRPV

$W� GRVHV� RI� RYHU� �J� SHU� GD\� XQDEVRUEHG� DVFRUELF� DFLG� LV�PDLQO\� H[FUHWHG� XQPHWDEROLVHG� LQ� WKH� IDHFHV��
$EVRUEHG�DVFRUELF�DFLG�DGGLWLRQDO�WR�WKH�ERG\
V�QHHGV�LV�UDSLGO\�HOLPLQDWHG��/DUJH�GRVHV�RI�DVFRUELF�DFLG�
PD\�FDXVH�GLDUUKRHD�DQG�WKH�IRUPDWLRQ�RI�UHQDO�R[DODWH�FDOFXOL��6\PSWRPDWLF�WUHDWPHQW�PD\ EH�UHTXLUHG�

$VFRUELF�DFLG�PD\�FDXVH�DFLGRVLV�RU�KDHPRO\WLF�DQDHPLD�LQ�FHUWDLQ�LQGLYLGXDOV�ZLWK�D�GHILFLHQF\�RI�JOXFRVH�
��SKRVSKDWH�GHK\GURJHQDVH��5HQDO�IDLOXUH�FDQ�RFFXU�ZLWK�PDVVLYH�DVFRUELF�DFLG�RYHUGRVDJH�

0DQDJHPHQW��*DVWULF� ODYDJH�PD\� EH� JLYHQ� LI� LQJHVWLRQ� LV� UHFHQW� RWKHUZLVH� JHQHUDO� VXSSRUWLYH�PHDVXUH�
VKRXOG�EH�HPSOR\HG�DV�UHTXLUHG�
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�� 3KDUPDFRORJLFDO�SURSHUWLHV

����3KDUPDFRG\QDPLF�SURSHUWLHV

3KDUPDFRWKHUDSHXWLF�JURXS��9LWDPLQV�± $VFRUELF�DFLG��YLWDPLQ�&���SODLQ

$7&�FRGH��$��*$��

$VFRUELF� DFLG�� FRXSOHG� ZLWK� GHK\GURDVFRUELF� DFLG� WR� ZKLFK� LW� LV� UHYHUVLEO\� R[LGLVHG�� KDV� D� YDULHW\� RI�
IXQFWLRQV� LQ�FHOOXODU�R[LGDWLRQ�SURFHVVHV��$VFRUELF�DFLG� LV� UHTXLUHG� LQ�VHYHUDO� LPSRUWDQW�K\GUR[\ODWLRQV��
LQFOXGLQJ� WKH�FRQYHUVLRQ�RI�SUROLQH� WR�K\GUR[\SUROLQH��DQG� WKXV�FROODJHQ�IRUPDWLRQ�H�J�� IRU� LQWHUFHOOXODU�
VXEVWDQFHV�DQG�GXULQJ�ZRXQG�KHDOLQJ���WKH�IRUPDWLRQ�RI�WKH�QHXURWUDQVPLWWHUV���K\GUR[\WU\SWDPLQH�IURP�
WU\SWRSKDQ�DQG�QRUDGUHQDOLQH�IURP�GRSDPLQH��DQG�WKH�ELRV\QWKHVLV�RI�FDUQLWLQH�IURP�O\VLQH�DQG�PHWKLRQLQH��
$VFRUELF�DFLG�DSSHDUV� WR�KDYH�DQ� LPSRUWDQW� UROH� LQ�PHWDO� LRQ�PHWDEROLVP�� LQFOXGLQJ� WKH�JDVWURLQWHVWLQDO�
DEVRUSWLRQ�RI�LURQ�DQG�LWV�WUDQVSRUW�EHWZHHQ�SODVPD�DQG�VWRUDJH�RUJDQV��7KHUH�LV�HYLGHQFH�WKDW�DVFRUELF�DFLG�
LV�UHTXLUHG�IRU�QRUPDO�OHXFRF\WH�IXQFWLRQV�DQG�WKDW�LW�SDUWLFLSDWHV�LQ�WKH�GHWR[LILFDWLRQ�RI�QXPHURXV�IRUHLJQ�
VXEVWDQFHV�E\�WKH�KHSDWLF�PLFURVRPDO�V\VWHP��'HILFLHQF\�RI�DVFRUELF�DFLG�OHDGV�WR�VFXUY\��ZKLFK�PD\�EH�
PDQLIHVWHG� E\� ZHDNQHVV�� IDWLJXH�� G\VSQRHD�� DFKLQJ� ERQHV�� SHULIROOLFXODU� K\SHUNHUDWRVLV�� SHWHFKLD� DQG�
HFFK\PRVLV��VZHOOLQJ�DQG�EOHHGLQJ�RI�WKH�JXPV��K\SRFKURPLF�DQDHPLD�DQG�RWKHU�KDHPDWRSRLHWLF�GLVRUGHUV��
WRJHWKHU�ZLWK�UHGXFHG�UHVLVWDQFH�WR�LQIHFWLRQV�DQG�LPSDLUHG�ZRXQG�KHDOLQJ�

����3KDUPDFRNLQHWLF�SURSHUWLHV

$EVRUSWLRQ

$VFRUELF�DFLG�LV�ZHOO�DEVRUEHG�IURP�WKH�JDVWURLQWHVWLQDO�WUDFW�

'LVWULEXWLRQ

$VFRUELF�DFLG�LV�ZLGHO\�GLVWULEXWHG�WR�DOO�WLVVXHV��%RG\�VWRUHV�RI�DVFRUELF�DFLG�QRUPDOO\�DUH�DERXW����J��7KH�
FRQFHQWUDWLRQ�LV�KLJKHU�LQ�OHXFRF\WHV�DQG�SODWHOHWV�WKDQ�LQ�HU\WKURF\WHV�DQG�SODVPD�

(OLPLQDWLRQ

$VFRUELF�DFLG�DGGLWLRQDO�WR�WKH�ERG\
V�QHHGV��JHQHUDOO\�DPRXQWV�DERYH����PJ�GDLO\��LV�UDSLGO\�HOLPLQDWHG��
XQPHWDEROLVHG� DVFRUELF� DFLG� DQG� LWV� LQDFWLYH� PHWDEROLF� SURGXFWV� DUH� FKLHIO\� H[FUHWHG� LQ� WKH� XULQH�� 7KH�
DPRXQW�RI�DVFRUELF�DFLG�H[FUHWHG�XQFKDQJHG�LQ�WKH�XULQH�LV�GRVH�GHSHQGHQW�DQG�PD\�EH�DFFRPSDQLHG�E\�
PLOG�GLXUHVLV�

����3UHFOLQLFDO�VDIHW\�GDWD

7KHUH� DUH� QR� RWKHU� SUHFOLQLFDO� GDWD� RI� UHOHYDQFH� WR� WKH� SUHVFULEHU� ZKLFK� DUH� DGGLWLRQDO� WR� WKDW� DOUHDG\�
LQFOXGHG�LQ�RWKHU�VHFWLRQV�RI�WKH�63&�

�� 3KDUPDFHXWLFDO�SDUWLFXODUV

��� /LVW�RI�H[FLSLHQWV

6WDUFK

/DFWRVH


