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x 7UHDWPHQW�RI�IRODWH�GHILFLHQF\�VWDWHV��H�J��IRODWH�GHILFLHQW�PHJDOREODVWLF�DQDHPLD��FRQILUPHG�E\�
EORRG�WHVW�LQFOXGLQJ�%���VWDWXV��VHH�VHFWLRQ������IRU�DGXOWV��FKLOGUHQ��IURP���\HDUV�RQ��DQG�
DGROHVFHQWV��

x 3URSK\OD[LV�RI�GUXJ�LQGXFHG�IRODWH�GHILFLHQF\��VHH�VHFWLRQ������
x 3UHYHQWLRQ�RI�QHXUDO�WXEH�GHIHFWV�LQ�WKH�IRHWXV�IRU�ZRPHQ�SODQQLQJ�D�SUHJQDQF\�DQG�NQRZQ�WR�EH�

DW�ULVN��

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

'RVDJH
$GXOWV�
,Q�IRODWH�GHILFLHQW�PHJDOREODVWLFDQDHPLD��
�PJ�GDLO\�IRU���PRQWKV�
8S�WR���PJ�GDLO\�PD\�EH�QHFHVVDU\�IRU�PDODEVRUSWLRQ�VWDWHV�
)RU�SURSK\OD[LV�LQ�FKURQLF�KDHPRO\WLF�VWDWHV�RU�LQ�UHQDO�GLDO\VLV��
�PJ�HYHU\�����GD\V�GHSHQGLQJ�RQ�GLHW�DQG�XQGHUO\LQJ�GLVHDVH��
,Q�GUXJ�LQGXFHG�IRODWH�GHILFLHQF\��
�PJ�GDLO\�
3UHYHQWLRQ�RI�UHFXUUHQFH�RI�QHXUDO�WXEH�GHIHFWV�
�PJ� GDLO\� VWDUWLQJ� EHIRUH� FRQFHSWLRQ� DQG� FRQWLQXLQJ� WKURXJKRXW� WKH� ILUVW� WULPHVWHU� RI� SUHJQDQF\� LV�
UHFRPPHQGHG��
&KLOGUHQ�
2YHU���\HDU��$V�DGXOW�GRVH�
8S�WR���\HDU�����ǋJ�NJ�GDLO\�
0HWKRG�RI�$GPLQLVWUDWLRQ��)RU�RUDO�DGPLQLVWUDWLRQ�RQO\��

����&RQWUDLQGLFDWLRQV�
+\SHUVHQVLWLYLW\�WR�WKH�DFWLYH�VXEVWDQFH�RU�WR�DQ\�RI�WKH�H[FLSLHQWV��3DWLHQWV�ZLWK�PDOLJQDQW�GLVHDVH��XQOHVV�
PHJDOREODVWLFDQDHPLD�GXH�WR�IROLF�DFLG�GHILFLHQF\��



3DJH���RI��

����6SHFLDO�ZDUQLQJV�DQG�SUHFDXWLRQ�IRU�XVH�

3DWLHQWV�ZLWK�YLWDPLQ�%���GHILFLHQF\�VKRXOG�QRW�EH�WUHDWHG�ZLWK�IROLF�DFLG�XQOHVV�DGPLQLVWHUHG�ZLWK�DGHTXDWH�
DPRXQWV�RI�K\GUR[RFREDODPLQ��DV�LW�FDQ�PDVN�WKH�FRQGLWLRQ��RU�WKH�GHYHORSPHQW�RI�VXFK��DW�ULVN�RI�VHULRXV�
QHXURORJLFDO�GDPDJH��7KLV�FDQ�EH�GHWHFWHG�E\�DQDO\VLV�RI�PHWK\OPDORQLF�DFLG�LQ�SODVPD���
6LQFH� IRODWH� PD\� VWLPXODWH� FHOO� SDUWLWLRQ�� FDXWLRQ� VKRXOG� EH� VKRZQ� ZKHQ� WUHDWLQJ� SDWLHQWV� ZLWK� IRODWH�
GHSHQGHQW�WXPRXU�GLVHDVH��)ROLF�DFLG�VXSSOHPHQWV�PD\�LQFUHDVH�JURZWK�RI�DOUHDG\�H[LVWLQJ�PDOLJQLW\���
7KLV� SURGXFW� LV� QRW� LQWHQGHG� IRU� KHDOWK\� SUHJQDQW�ZRPHQ�ZKHUH� ORZHU�GRVHV� DUH� UHFRPPHQGHG�� EXW� IRU�
SUHJQDQW�ZRPHQ�ZLWK�IROLF�DFLG�GHILFLHQF\�RU�ZRPHQ�DW�ULVN�IRU�WKH�UHRFFXUUHQFH�RI�QHXUDO�WXEH�GHIHFWV���

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

'UXJV�LQIOXHQFHG�E\�FRQFRPLWDQW�DGPLQLVWUDWLRQ�RI�IROLF�DFLG��
6HUXP� OHYHOV� RI� DQWLFRQYXOVDQW� GUXJV� �SKHQ\WRLQ�� SKHQREDUELWDO�� SULPLGRQH� DQG� SRVVLEO\� FDUEDPD]HSLQH��
PD\� EH� UHGXFHG�E\� DGPLQLVWUDWLRQ� RI� IRODWH� DQG� WKHUHIRUH� SDWLHQWV� VKRXOG�EH� FDUHIXOO\�PRQLWRUHG�E\� WKH�
SK\VLFLDQ�DQG�WKH�DQWLFRQYXOVDQW�GUXJ�GRVH�DGMXVWHG�DV�QHFHVVDU\���
$QWLEDFWHULDO�DJHQWV�LQ�WKH�WKHUDSHXWLF�VXEJURXS�VXOSKRQDPLGHV�DQG�VXOIDVDOD]LQH���
)OXRURXUDFLO� DQG� IOXRURXUDFLO� SURGUXJV� WR[LFLW\� PD\� RFFXU� LQ� SDWLHQWV� WDNLQJ� IROLF� DFLG� DQG� WKHUHIRUH� WKLV�
FRPELQDWLRQ�VKRXOG�EH�DYRLGHG���
)ROLF�DFLG�SRVVLEO\�HQKDQFHV�WKH�WR[LFLW\�RI�FDSHFLWDELQH���
'UXJV�LQIOXHQFLQJ�OHYHOV�RI�IROLF�DFLG��
)RODWH� GHILFLHQF\� VWDWHV�PD\� EH� SURGXFHG� E\� RUDO� FRQWUDFHSWLYHV�� DQWLFRQYXOVDQWV�� DQWLWXEHUFXORVLV� GUXJV��
DOFRKRO�� JOXFDUSLGDVH�� DQG� IROLF� DFLG� DQWDJRQLVWV� VXFK� DV� PHWKRWUH[DWH�� S\ULPHWKDPLQH�� WULDPWHUHQH��
WULPHWKRSULP��DQG�VXOIRQDPLGHV���
$EVRUSWLRQ�RI�IROLF�DFLG�PD\�EH�UHGXFHG�E\�VXOIDVDOD]LQH��

����3UHJQDQF\�DQG�/DFWDWLRQ�

3UHJQDQF\��
%DVHG� RQ� WKH� KXPDQ� H[SHULHQFH� WKHUH� DUH� QR� NQRZQ� KD]DUGV� WR� WKH� XVH� RI� IROLF� DFLG� LQ� SUHJQDQF\��
VXSSOHPHQWV� RI� IROLF� DFLG� DUH� RIWHQ� EHQHILFLDO�� 1RQ�GUXJ�LQGXFHG� IROLF� DFLG� GHILFLHQF\� RU� DEQRUPDO� IRODWH�
PHWDEROLVP� LV� UHODWHG�WR� WKH�RFFXUUHQFH�RI�ELUWK�GHIHFWV�DQG�VRPH�QHXUDO� WXEH�GHIHFWV�� ,QWHUIHUHQFH�ZLWK�
IROLF� DFLG� PHWDEROLVP� RU� IRODWH� GHILFLHQF\� LQGXFHG� E\� GUXJV� VXFK� DV� DQWLFRQYXOVDQWV� DQG� VRPH�
DQWLQHRSODVWLFV� HDUO\� LQ� SUHJQDQF\� UHVXOWV� LQ� FRQJHQLWDO� DQRPDOLHV�� /DFN�RI� WKH� YLWDPLQ� RU� LWV�PHWDEROLWHV�
PD\�DOVR�EH�UHVSRQVLEOH�IRU�VRPH�FDVHV�RI�VSRQWDQHRXV�DERUWLRQ�DQG�LQWUDXWHULQH�JURZWK�UHWDUGDWLRQ���
%UHDVW�IHHGLQJ��
)ROLF� DFLG� LV� DFWLYHO\� H[FUHWHG� LQWR� EUHDVW� PLON� �VHH� VHFWLRQ� ������ $FFXPXODWLRQ� RI� IRODWH� LQ� PLON� WDNHV�
SUHFHGHQFH�RYHU�PDWHUQDO�IRODWH�QHHGV��/HYHOV�RI�IROLF�DFLG�DUH�UHODWLYHO\�ORZ�LQ�FRORVWUXP�EXW�DV�ODFWDWLRQ�
SURFHHGV��FRQFHQWUDWLRQV�RI�WKH�YLWDPLQ�ULVH��1R�DGYHUVH�HIIHFWV�KDYH�EHHQ�REVHUYHG�LQ�EUHDVW�IHG�LQIDQWV�
ZKRVH�PRWKHUV�ZHUH�UHFHLYLQJ�IROLF�DFLG��WKHUHIRUH�LW�LV�XVXDOO\�FRPSDWLEOH�ZLWK�EUHDVW�IHHGLQJ���
����(IIHFWV�RQ�DELOLW\�WR�GULYH�DQG�XVH�PDFKLQHV�

)ROLF�DFLG�KDV�QR�LQIOXHQFH�RQ�WKH�DELOLW\�WR�GULYH�DQG�XVH�PDFKLQHV��

����8QGHVLUDEOH�HIIHFWV�
9HU\� UDUH�� +\SHUVHQVLWLYLW\�� $QRUH[LD�� QDXVHD�� YRPLWLQJ�� GLDUUKRHD�� IODWXOHQFH�� 5DVK�� SUXULWXV�� HU\WKHPD��
XUWLFDULD��IDFLDO�DQJLRHGHPD���

����2YHUGRVH�

2YHUGRVH�JHQHUDOO\�SURGXFHV�QR�V\PSWRPV�DQG�V\PSWRPDWLF�WUHDWPHQW�RI�RYHUGRVH�VKRXOG�RQO\�EH�UHTXLUHG�
LQ�H[FHSWLRQDO�FDVHV�

�� 3KDUPDFRORJLFDO�SURSHUWLHV��

����3KDUPDFRG\QDPLF�SURSHUWLHV�
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3KDUPDFRWKHUDSHXWLF�JURXS��)ROLF�DFLG�DQG�GHULYDWLYHV��$7&�FRGH��%��%%����
)ROLF� DFLG� LV� D� FRPSRQHQW� RI� FRHQ]\PHV� LQYROYHG� LQ� FHUWDLQ� WUDQVPHWK\ODWLRQ� SURFHVVHV�� VXFK� DV�
GHR[\ULERQXFOHLF�DFLG�DQG�ULERQXFOHLF�DFLG�V\QWKHVLV��)ROLF�DFLG�LV�RQH�RI�WKH�%�YLWDPLQV�DQG�LV�QHFHVVDU\�IRU�
WKH� QRUPDO� SURGXFWLRQ� DQG� PDWXUDWLRQ� RI� UHG� EORRG� FHOOV�� )ROLF� DFLG� GHILFLHQF\� LV� RQH� RI� WKH� FDXVHV�
PHJDOREODVWLF�DQDHPLD��

����3KDUPDFRNLQHWLF�SURSHUWLHV�

$EVRUSWLRQ��
)ROLF� DFLG� LV� UDSLGO\� DEVRUEHG� IURP� WKH� JDVWURLQWHVWLQDO� WUDFW��PDLQO\� IURP� WKH� SUR[LPDO� SDUW� RI� WKH� VPDOO�
LQWHVWLQH�� 'LHWDU\� IRODWHV� DUH� VWDWHG� WR� KDYH� DERXW� KDOI� WKH� ELRDYDLODELOLW\� RI� FU\VWDOOLQH� IROLF� DFLG�� 7KH�
QDWXUDOO\�RFFXUULQJ�IRODWH�SRO\JOXWDPDWHV�DUH�ODUJHO\�GHFRQMXJDWHG�DQG�UHGXFHG�E\�GLK\GURIRODWH�UHGXFWDVH�
LQ�WKH�LQWHVWLQH�WR�IURP���PHWK\OWHWUDK\GURIRODWH���07+)���)ROLF�DFLG�JLYHQ�WKHUDSHXWLFDOO\�HQWHUV�WKH�SRUWDO�
FLUFXODWLRQ� ODUJHO\� XQFKDQJHG�� VLQFH� LW� LV� D� SRRU� VXEVWUDWH� IRU� UHGXFWLRQ� E\� GLK\GURIRODWH� UHGXFWDVHV��
%LRDYDLODELOLW\�RI�WKH�IROLF�DFLG�LV�DURXQG����ZKHQ�DGPLQLVWHUHG�ZLWK�IRRG�DQG�DURXQG������ZKHQ�WDNHQ�RQ�
HPSW\�VWRPDFK���
'LVWULEXWLRQ��
$EVRUEHG�IROLF�DFLG�LV�WUDQVSRUWHG�WR�WKH�OLYHU��ZKLFK�FRQWDLQV�DERXW�KDOI�WKH�ERG\�SRRO�RI�IRODWH�DQG�UHWDLQV�
��� WR�����RI� DEVRUEHG� IRODWH�GXH� WR� WKH� ILUVW�SDVV�HIIHFW��ZKLOH� WKH� UHVW� LV� WUDQVSRUWHG� YLD� WKH� V\VWHPLF�
FLUFXODWLRQ�WR�ERG\�WLVVXHV���
)ROLF�DFLG�FURVVHV�WKH�EORRG�EUDLQ�EDUULHU��)ROLF�DFLG�LV�H[FUHWHG�LQWR�EUHDVW�PLON���
)ROLF�DFLG�FURVVHV�WKH�SODFHQWD��7KH�PHFKDQLVP�RI�IRODWH�WUDQVSRUW�DFURVV�WKH�SODFHQWD�LV�HVWDEOLVKHG�ZLWKLQ�
WKH�ILUVW�WULPHVWHU�RI�SUHJQDQF\�WR�VDWLVI\�WKH�KLJK�UHTXLUHPHQWV�IRU�IRODWH�GXULQJ�IRHWDO�GHYHORSPHQW��VHH�
VHFWLRQ�������$V�D�UHVXOW�RI� WKH�KLJK�IRODWH�FRQFHQWUDWLRQ� LQ� WKH� LQWHUYLOORXV�EORRG��IRODWH� LQ�IRHWDO�EORRG� LV�
WZR�WR�IRXU�WLPHV�KLJKHU�WKDQ�LQ�PDWHUQDO�EORRG���
%LRWUDQVIRUPDWLRQ��
)RODWH��GLK\GURIRODWH�DQG�WHWUDK\GURIRODWH�DUH�DFWLYHO\�UHGXFHG�DQG�PHWK\ODWHG�WR�PHWK\OWHWUDIRODWH� LQ�WKH�
OLYHU��ZKLFK� LV� WKHQ�WUDQVSRUWHG�WR� WKH�ELOH�DQG�VHFUHWHG� LQ�RUGHU�WKHQ�WR�EH�UHDEVRUEHG�YLD�WKH� LQWHVWLQHV�
�HQWHURKHSDWLF� F\FOH��� )RODWHV� ZKLFK� DUH� QRW� ERXQG� WR� VSHFLILF� DQG� QRQ�VSHFLILF� ELQGLQJ� SURWHLQV� DUH�
VXEMHFWHG� WR� FDWDEROLVP� E\� R[LGDWLYH� FOHDYDJH�� JHQHUDWLQJ� S�DPLQREHQ]R\OJOXWDPDWHV� ZKLFK� LQ� WXUQ� DUH�
DFHW\ODWHG�LQ�WKH�OLYHU�EHIRUH�H[FUHWLRQ���
(OLPLQDWLRQ��
)ROLF� DFLG�PHWDEROLWHV� DUH� HOLPLQDWHG� LQ� WKH� XULQH� DQG� IRODWH� LQ� H[FHVV� RI� ERG\� UHTXLUHPHQWV� LV� H[FUHWHG�
XQFKDQJHG�LQ�WKH�XULQH���
)ROLF�DFLG�LV�UHPRYHG�E\�KDHPRGLDO\VLV���
)RODWH� LV�VHFUHWHG�YLD�EUHDVW�PLON��)ROLF�DFLG�VXSSOHPHQWDWLRQ� LQ�ZHOO�QRXULVKHG� ODFWDWLQJ�ZRPHQ�GRHV�QRW�
DIIHFW�EUHDVW�PLON�IRODWH�FRQFHQWUDWLRQ��ZKHUHDV�� LQ�ZRPHQ�ZLWK�VHYHUH�IRODWH�GHILFLHQF\��VXSSOHPHQWDWLRQ�
LQFUHDVHV�WKH�IRODWH�FRQFHQWUDWLRQ�RI�EUHDVW�PLON�HYHQ�EHIRUH�DQ\�LPSURYHPHQW�LQ�PDWHUQDO�IRODWH�VWDWXV�LV�
VHHQ��VHH�VHFWLRQ�������

����3UHFOLQLFDO�VDIHW\�GDWD�

(IIHFWV�LQ�QRQ�FOLQLFDO�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���
1RQ�FOLQLFDO�GDWD�UHYHDO�QR�VSHFLDO�KD]DUG�IRU�KXPDQV�EDVHG�RQ�FRQYHQWLRQDO�VWXGLHV�RI�VDIHW\�
SKDUPDFRORJ\��UHSHDWHG�GRVH�WR[LFLW\��JHQRWR[LFLW\��WR[LFLW\�WR�UHSURGXFWLRQ�DQG�GHYHORSPHQW���

0XWDJHQLF�DQG�FDUFLQRJHQLF�SRWHQWLDO���
1R�PXWDJHQLF�HIIHFWV�DUH�WR�EH�H[SHFWHG�LQ�SK\VLRORJLFDO�GRVHV���
/RQJ�WHUP�VWXGLHV�RQ�WKH�FDUFLQRJHQLF�SRWHQWLDO�RI�IROLF�DFLG�DUH�QRW�DYDLODEOH��

�� 3KDUPDFHXWLFDO�SDUWLFXODUV�

����/LVW�RI�H[FLSLHQWV�
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x &URVVFDUPHOORVH�6RGLXP�
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����,QFRPSDFWLELOLWLHV�

x 1RQH�UHOHYDQW�NQRZQ��

����6KHOI�OLIH�

x ���0RQWKV�

����6SHFLDO�SUHFDXWLRQV�IRU�VWRUDJH�

x 'R�QRW�VWRUH�DERYH����&�

x 6WRUH�LQ�D�FRRO�GU\�SODFH�SURWHFWHG�IURP�OLJKW�DQG�RXW�RI�UHDFK�RI�FKLOGUHQ��

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

x 3DFN�RI������WDEOHWV�FRQWDLQHG�LQ�D�VFUHZ�FDS�SODVWLF�FRQWDLQHU���

����6SHFLDO�SUHFDXWLRQV�IRU�GLVSRVDO�DQG�RWKHU�KDQGOLQJ!�

x 1RQH��

�� $SSOLFDQW�0DQXIDFWXUHU�

x 1DPH��$OEHQ�+HDOWKFDUH�,QGXVWULHV�/LPLWHG��
x $GGUHVV��.P����2OG�2QLWVKD�$ZND�5RDG�2JLGL��$QDPEUD�6WDWH��1LJHULD��
x 3KRQH�1R���������������
x (PDLO�$GGUHVV�DOEHQQJ#URFNHWPDLO�FRP��


