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)RU� WKH� WUHDWPHQW� RI� PLOG� WR� PRGHUDWH� SDLQ�� LQFOXGLQJ� KHDGDFKH�� PLJUDLQH�� QHXUDOJLD�� WRRWKDFKH�� VRUH�
WKURDW��SHULRG�SDLQV��DFKHV�DQG�SDLQV��

)RU�WKH�UHGXFWLRQ�RI�IHYHU�DQG�WR�EH�XVHG�DV�DQ�DGMXQFWLYH�WUHDWPHQW�WR�UHOLHYH�V\PSWRPV�RI�FROG�DQG�IOX��

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

x 3RVRORJ\
8S�WR��PRQWKV�ROG����PJ�����PO�XVLQJ�WKH�GURSSHU������WLPHV�GDLO\�
����PRQWKV�����PJ���PO������WLPHV�GDLO\��
2U�DV�SUHVFULEHG�E\�WKH�SK\VLFLDQ��,I�V\PSWRPV�SHUVLVW�DIWHU��GD\V��FRQVXOW�\RXU�GRFWRU��

x 0HWKRG�RI�DGPLQLVWUDWLRQ

)RU�RUDO�DGPLQLVWUDWLRQ�RQO\

����&RQWUDLQGLFDWLRQV�

+\SHUVHQVLWLYLW\�WR�SDUDFHWDPRO�RU�WR�DQ\�RI�WKH�H[FLSLHQWV�OLVWHG�LQ�VHFWLRQ������

3DWLHQWV�ZLWK�VHYHUH�KHSDWLF�G\VIXQFWLRQ��

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

&DUH� LV� DGYLVHG� LQ� WKH� DGPLQLVWUDWLRQ� RI� SDUDFHWDPRO� WR� SDWLHQWV� ZLWK� VHYHUH� UHQDO� RU� VHYHUH� KHSDWLF�
LPSDLUPHQW��7KH�KD]DUGV�RI�RYHUGRVH�DUH�JUHDWHU�LQ�WKRVH�ZLWK�QRQ�FLUUKRWLF�DOFRKROLF�OLYHU�GLVHDVH��&KURQLF�
DOFRKRO�XVHUV�VKRXOG�FRQVXOW�D�GRFWRU�EHIRUH�XVH��
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&DXWLRQ� LV�DGYLVHG� LI�SDUDFHWDPRO� LV�DGPLQLVWHUHG�FRQFRPLWDQWO\�ZLWK�IOXFOR[DFLOOLQ�GXH�WR� LQFUHDVHG�ULVN�RI�
KLJK�DQLRQ�JDS�PHWDEROLF�DFLGRVLV� �+$*0$���SDUWLFXODUO\� LQ�SDWLHQWV�ZLWK�VHYHUH�UHQDO� LPSDLUPHQW��VHSVLV��
PDOQXWULWLRQ�DQG�RWKHU� VRXUFHV�RI�JOXWDWKLRQH�GHILFLHQF\� �H�J�� FKURQLF�DOFRKROLVP���DV�ZHOO�DV� WKRVH�XVLQJ�
PD[LPXP�GDLO\�GRVHV�RI�SDUDFHWDPRO��&ORVH�PRQLWRULQJ��LQFOXGLQJ�PHDVXUHPHQW�RI�XULQDU\���R[RSUROLQH��LV�
UHFRPPHQGHG��

3DWLHQWV� VKRXOG� EH� LQIRUPHG� DERXW� WKH� VLJQV� RI� VHULRXV� VNLQ� UHDFWLRQV� DQG� XVH� RI� WKH� GUXJ� VKRXOG� EH�
GLVFRQWLQXHG�DW�WKH�ILUVW�DSSHDUDQFH�RI�VNLQ�UDVK�RU�DQ\�RWKHU�VLJQ�RI�K\SHUVHQVLWLYLW\��

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

7KH�KHSDWRWR[LFLW\�RI�3DUDFHWDPRO��SDUWLFXODUO\�DIWHU�RYHUGRVDJH��PD\�EH�LQFUHDVHG�E\�GUXJV�ZKLFK�LQGXFH�
OLYHU� PLFURVRPDO� HQ]\PHV� VXFK� DV� FDUEDPD]HSLQH�� EDUELWXUDWHV� �H�J�� SKHQREDUELWDO��� IRVSKHQ\WRLQ��
SKHQ\WRLQ��SULPLGRQH��WULF\FOLF�DQWLGHSUHVVDQWV��DQG�DOFRKRO��

&KURQLF�DOFRKRO� LQWDNH�FDQ� LQFUHDVH�WKH�KHSDWRWR[LFLW\�RI�SDUDFHWDPRO�RYHUGRVH�DQG�PD\�KDYH�FRQWULEXWHG�
WR�WKH�DFXWH�SDQFUHDWLWLV�UHSRUWHG�LQ�RQH�SDWLHQW�ZKR�KDG�WDNHQ�DQ�RYHUGRVH�RI�SDUDFHWDPRO��$FXWH�DOFRKRO�
LQWDNH�PD\�GLPLQLVK�DQ�LQGLYLGXDO
V�DELOLW\�WR�PHWDEROLVH�ODUJH�GRVHV�RI�SDUDFHWDPRO��WKH�SODVPD�KDOI�OLIH�RI�
ZKLFK�FDQ�EH�SURORQJHG��

7KH� VSHHG� RI� DEVRUSWLRQ� RI� SDUDFHWDPRO� PD\� EH� LQFUHDVHG� E\� PHWRFORSUDPLGH� RU� GRPSHULGRQH� DQG�
DEVRUSWLRQ�UHGXFHG�E\�FROHVW\UDPLQH��

7KH�DQWLFRDJXODQW� HIIHFW�RI�ZDUIDULQ� DQG�RWKHU� FRXPDULQV�PD\�EH�HQKDQFHG�E\� SURORQJHG� UHJXODU� XVH�RI�
SDUDFHWDPRO�ZLWK�LQFUHDVHG�ULVN�RI�EOHHGLQJ��RFFDVLRQDO�GRVHV�KDYH�QR�VLJQLILFDQW�HIIHFW��

$QWLYLUDOV�� 5HJXODU� XVH� RI� 3DUDFHWDPRO� SRVVLEO\� UHGXFHV� PHWDEROLVP� RI� =LGRYXGLQH� �LQFUHDVHG� ULVN� RI�
QHXWURSHQLD���

7KH�XVH�RI�GUXJV�WKDW�LQGXFH�KHSDWLF�PLFURVRPDO�HQ]\PHV�VXFK�DV�DQWLFRQYXOVDQWV�DQG�RUDO�FRQWUDFHSWLYHV�
PD\� LQFUHDVH� WKH�H[WHQW�RI�PHWDEROLVP�RI�SDUDFHWDPRO� UHVXOWLQJ� LQ�UHGXFHG�SODVPD�FRQFHQWUDWLRQV�RI� WKH�
GUXJ�DQG�D�IDVWHU�HOLPLQDWLRQ�UDWH��

&DXWLRQ� VKRXOG� EH� WDNHQ�ZKHQ� SDUDFHWDPRO� LV� XVHG� FRQFRPLWDQWO\�ZLWK� IOXFOR[DFLOOLQ� DV� FRQFXUUHQW� LQWDNH�
KDV�EHHQ�DVVRFLDWHG�ZLWK�KLJK�DQLRQ�JDS�PHWDEROLF�DFLGRVLV��HVSHFLDOO\�LQ�SDWLHQWV�ZLWK�ULVNV�IDFWRUV�

����3UHJQDQF\�DQG�/DFWDWLRQ�

3UHJQDQF\

$� ODUJH� DPRXQW� RI� GDWD� RQ� SUHJQDQW� ZRPHQ� LQGLFDWH� QHLWKHU� PDOIRUPDWLYH�� QRU� IHWR�QHRQDWDO� WR[LFLW\��
(SLGHPLRORJLFDO� VWXGLHV� RQ� QHXURGHYHORSPHQW� LQ� FKLOGUHQ� H[SRVHG� WR� SDUDFHWDPRO� LQ� XWHUR� VKRZ�
LQFRQFOXVLYH�UHVXOWV��,I�FOLQLFDOO\�QHHGHG��SDUDFHWDPRO�FDQ�EH�XVHG�GXULQJ�SUHJQDQF\�KRZHYHU�LW�VKRXOG�EH�
XVHG�DW�WKH�ORZHVW�HIIHFWLYH�GRVH�IRU�WKH�VKRUWHVW�SRVVLEOH�WLPH�DQG�DW�WKH�ORZHVW�SRVVLEOH�IUHTXHQF\��

:KHQ�JLYHQ� WR� WKH�PRWKHU� LQ� WKHUDSHXWLF�GRVHV� ���J� VLQJOH�GRVH���SDUDFHWDPRO�FURVVHV� WKH�SODFHQWD� LQWR�
IRHWDO�FLUFXODWLRQ�DV�HDUO\�DV����PLQXWHV�DIWHU�LQJHVWLRQ�DQG�LV�PHWDEROLVHG�LQ�WKH�IRHWXV�E\�FRQMXJDWLRQ�ZLWK�
VXOIDWH�DQG�LQFUHDVLQJO\�ZLWK�JOXWDWKLRQH��

%UHDVW�IHHGLQJ

3DUDFHWDPRO�LV�H[FUHWHG�LQ�EUHDVW�PLON�EXW�QRW�LQ�FOLQLFDOO\�VLJQLILFDQW�TXDQWLWLHV��$YDLODEOH�SXEOLVKHG�GDWD�GR�
QRW�FRQWUDLQGLFDWH�EUHDVW�IHHGLQJ��

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

1RQH�

����8QGHVLUDEOH�HIIHFWV�
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$GYHUVH� GUXJ� UHDFWLRQV� �$'5V�� LGHQWLILHG� GXULQJ� FOLQLFDO� WULDOV� DQG� SRVW� PDUNHWLQJ� H[SHULHQFH� ZLWK�
SDUDFHWDPRO�DUH�OLVWHG�EHORZ�E\�6\VWHP�2UJDQ�&ODVV��62&��

7KH�IUHTXHQFLHV�DUH�GHILQHG�DFFRUGLQJ�WR�WKH�IROORZLQJ�FRQYHQWLRQ��

9HU\�FRPPRQ�
&RPPRQ�
8QFRPPRQ�
5DUH�
9HU\�UDUH�
1RW�NQRZQ�

������
�������WR�������
���������WR��������
����������WR����������
����������
�FDQQRW�EH�HVWLPDWHG�IURP�DYDLODEOH�GDWD���

$'5V�DUH�SUHVHQWHG�E\� IUHTXHQF\�FDWHJRU\�EDVHG�RQ���� LQFLGHQFH� LQ�DGHTXDWHO\�GHVLJQHG�FOLQLFDO� WULDOV�RU�
HSLGHPLRORJ\�VWXGLHV�� LI�DYDLODEOH�RU����ZKHQ� LQFLGHQFH� LV�XQDYDLODEOH�� IUHTXHQF\�FDWHJRU\� LV� OLVWHG�DV�1RW�
NQRZQ��

6\VWHP�2UJDQ�&ODVV��62&� )UHTXHQF\ $GYHUVH� 'UXJ� 5HDFWLRQ� �3UHIHUUHG�
7HUP�

%ORRG�DQG�O\PSKDWLF�V\VWHP�GLVRUGHUV� 1RW�NQRZQ� %ORRG� GLVRUGHU� �LQFOXGLQJ�
WKURPERF\WRSHQLD� DQG�
DJUDQXORF\WRVLV���

,PPXQH�6\VWHP�'LVRUGHUV� 9HU\�UDUH�
9HU\�UDUH�

$QDSK\ODFWLF�UHDFWLRQ�
+\SHUVHQVLWLYLW\�

+HSDWRELOLDU\�GLVRUGHUV� 1RW�NQRZQ� /LYHU�LQMXU\�

6NLQ�DQG�6XEFXWDQHRXV�7LVVXH�GLVRUGHUV� 9HU\�UDUH� 5DVK�

1RW�NQRZQ� )L[HG�HUXSWLRQ�

1RW�NQRZQ� 5DVK�SUXULWLF�

1RW�NQRZQ 8UWLFDULD

5HQDO�DQG�XULQDU\�GLVRUGHUV� 8QFRPPRQ� 1HSKURSDWK\�WR[LF�

1RW�NQRZQ� 5HQDO�SDSLOODU\�QHFURVLV�

,QYHVWLJDWLRQV� 1RW�NQRZQ� 7UDQVDPLQDVHV�LQFUHDVHG�

��5HSRUWHG�IROORZLQJ�SDUDFHWDPRO�XVH��EXW�QRW�QHFHVVDULO\�FDXVDOO\�UHODWHG�WR�WKH�GUXJ�
��&KURQLF�KHSDWLF�QHFURVLV�KDV�EHHQ�UHSRUWHG�LQ�D�SDWLHQW�ZKR�WRRN�GDLO\�WKHUDSHXWLF�GRVHV�RI�SDUDFHWDPRO�
IRU�DERXW�D�\HDU�
��5HSRUWHG�DIWHU�SURORQJHG�DGPLQLVWUDWLRQ�
��/RZ�OHYHO� WUDQVDPLQDVH�HOHYDWLRQV�PD\�RFFXU� LQ�VRPH�SDWLHQWV� WDNLQJ�WKHUDSHXWLF�GRVHV�RI�SDUDFHWDPRO��
WKHVH� HOHYDWLRQV� DUH� QRW� DFFRPSDQLHG� ZLWK� OLYHU� IDLOXUH� DQG� XVXDOO\� UHVROYH� ZLWK� FRQWLQXHG� WKHUDS\� RU�
GLVFRQWLQXDWLRQ�RI�SDUDFHWDPRO��

9HU\�UDUH�FDVHV�RI�VHULRXV�VNLQ�UHDFWLRQV�KDYH�EHHQ�UHSRUWHG��

&KURQLF�KHSDWLF�QHFURVLV�KDV�EHHQ�UHSRUWHG�LQ�D�SDWLHQW�ZKR�WRRN�GDLO\�WKHUDSHXWLF�GRVHV�RI�SDUDFHWDPRO�IRU�
DERXW� D� \HDU� DQG� OLYHU� GDPDJH�KDV� EHHQ� UHSRUWHG�DIWHU� GDLO\� LQJHVWLRQ�RI� H[FHVVLYH� DPRXQWV� IRU� VKRUWHU�
SHULRGV�� $� UHYLHZ� RI� D� JURXS� RI� SDWLHQWV� ZLWK� FKURQLF� DFWLYH� KHSDWLWLV� IDLOHG� WR� UHYHDO� GLIIHUHQFHV� LQ� WKH�
DEQRUPDOLWLHV�RI�OLYHU�IXQFWLRQ�LQ�WKRVH�ZKR�ZHUH�ORQJ�WHUP�XVHUV�RI�SDUDFHWDPRO�QRU�ZDV�WKH�FRQWURO�RI�WKH�
GLVHDVH�LPSURYHG�DIWHU�SDUDFHWDPRO�ZLWKGUDZDO��

��KWWSV���ZZZ�PHGLFLQHV�RUJ�XN�HPF�SURGXFW������VPSF�JUHI��

����2YHUGRVH�

/LYHU� GDPDJH� LV�SRVVLEOH� LQ�DGXOWV� DQG�DGROHVFHQWV� �����\HDUV� RI�DJH��ZKR�KDYH� WDNHQ����J�RU�PRUH�RI�
SDUDFHWDPRO��,W� LV�FRQVLGHUHG�WKDW�H[FHVV�TXDQWLWLHV�RI�D�WR[LF�PHWDEROLWH��XVXDOO\�DGHTXDWHO\�GHWR[LILHG�E\�
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JOXWDWKLRQH� ZKHQ� QRUPDO� GRVHV� RI� SDUDFHWDPRO� DUH� LQJHVWHG�� EHFRPH� LUUHYHUVLEO\� ERXQG� WR� OLYHU� WLVVXH��
,QJHVWLRQ�RI��J�RU�PRUH�RI�SDUDFHWDPRO�PD\�OHDG�WR�OLYHU�GDPDJH�LI�WKH�SDWLHQW�KDV�ULVN�IDFWRUV��VHH�EHORZ���

5LVN�IDFWRUV�

,I�WKH�SDWLHQW�

D�� ,V� RQ� ORQJ� WHUP� WUHDWPHQW� ZLWK� FDUEDPD]HSLQH�� SKHQREDUELWDO�� SKHQ\WRLQ�� SULPLGRQH�� ULIDPSLFLQ�� 6W�
-RKQ
V�:RUW�RU�RWKHU�GUXJV�WKDW�LQGXFH�OLYHU�HQ]\PHV��

2U�

E��5HJXODUO\�FRQVXPHV�HWKDQRO�LQ�H[FHVV�RI�UHFRPPHQGHG�DPRXQWV�

2U�

F�� ,V� OLNHO\� WR� EH� JOXWDWKLRQH� GHSOHWHG� H�J�� HDWLQJ� GLVRUGHUV�� F\VWLF� ILEURVLV�� +,9� LQIHFWLRQ�� VWDUYDWLRQ��
FDFKH[LD��

6\PSWRPV�

6\PSWRPV� RI� SDUDFHWDPRO� RYHUGRVDJH� LQ� WKH� ILUVW� ��� KRXUV� DUH� SDOORU�� QDXVHD�� K\SHUKLGURVLV�� PDODLVH��
YRPLWLQJ��DQRUH[LD�DQG�DEGRPLQDO�SDLQ��/LYHU�GDPDJH�PD\�EHFRPH�DSSDUHQW����WR����KRXUV�DIWHU�LQJHVWLRQ��
7KLV�PD\�LQFOXGH�KHSDWRPHJDO\��OLYHU�WHQGHUQHVV��MDXQGLFH��DFXWH�KHSDWLF�IDLOXUH�DQG�KHSDWLF�QHFURVLV��

$EQRUPDOLWLHV�RI�JOXFRVH�PHWDEROLVP�DQG�PHWDEROLF�DFLGRVLV�PD\�RFFXU��%ORRG�ELOLUXELQ��KHSDWLF�HQ]\PHV��
,15��SURWKURPELQ�WLPH��EORRG�SKRVSKDWH�DQG�EORRG�ODFWDWH�PD\�EH�LQFUHDVHG��

,Q� VHYHUH� SRLVRQLQJ�� KHSDWLF� IDLOXUH� PD\� SURJUHVV� WR� HQFHSKDORSDWK\�� KDHPRUUKDJH�� K\SRJO\FDHPLD��
FHUHEUDO� RHGHPD�� DQG� GHDWK�� $FXWH� UHQDO� IDLOXUH� ZLWK� DFXWH� WXEXODU� QHFURVLV�� VWURQJO\� VXJJHVWHG� E\� ORLQ�
SDLQ�� KDHPDWXULD� DQG� SURWHLQXULD� PD\� GHYHORS� HYHQ� LQ� WKH� DEVHQFH� RI� VHYHUH� OLYHU� GDPDJH�� &DUGLDF�
DUUK\WKPLDV�DQG�SDQFUHDWLWLV�KDYH�EHHQ�UHSRUWHG��

+DHPRO\WLF�DQDHPLD��LQ�SDWLHQWV�ZLWK�JOXFRVH���SKRVSKDWH�GHK\GURJHQDVH�>*�3'@�GHILFLHQF\���+DHPRO\VLV�
KDV�EHHQ�UHSRUWHG�LQ�SDWLHQWV�ZLWK�*�3'�GHILFLHQF\��ZLWK�XVH�RI�SDUDFHWDPRO�LQ�RYHUGRVH��

0DQDJHPHQW�

,PPHGLDWH�WUHDWPHQW�LV�HVVHQWLDO�LQ�WKH�PDQDJHPHQW�RI�SDUDFHWDPRO�RYHUGRVH��'HVSLWH�D�ODFN�RI�VLJQLILFDQW�
HDUO\� V\PSWRPV�� SDWLHQWV� VKRXOG� EH� UHIHUUHG� WR� KRVSLWDO� XUJHQWO\� IRU� LPPHGLDWH� PHGLFDO� DWWHQWLRQ��
6\PSWRPV�PD\�EH�OLPLWHG�WR�QDXVHD�RU�YRPLWLQJ�DQG�PD\�QRW�UHIOHFW�WKH�VHYHULW\�RI�RYHUGRVH�RU�WKH�ULVN�RI�
RUJDQ� GDPDJH�� 0DQDJHPHQW� VKRXOG� EH� LQ� DFFRUGDQFH� ZLWK� HVWDEOLVKHG� WUHDWPHQW� JXLGHOLQHV�� VHH� %1)�
RYHUGRVH�VHFWLRQ��

7UHDWPHQW� ZLWK� DFWLYDWHG� FKDUFRDO� VKRXOG� EH� FRQVLGHUHG� LI� WKH� RYHUGRVH� KDV� EHHQ� WDNHQ� ZLWKLQ� �� KRXU��
3ODVPD� SDUDFHWDPRO� FRQFHQWUDWLRQ� VKRXOG� EH� PHDVXUHG� DW� �� KRXUV� RU� ODWHU� DIWHU� LQJHVWLRQ� �HDUOLHU�
FRQFHQWUDWLRQV�DUH�XQUHOLDEOH���7UHDWPHQW�ZLWK�1�DFHW\OF\VWHLQH�PD\�EH�XVHG�XS�WR����KRXUV�DIWHU�LQJHVWLRQ�
RI� SDUDFHWDPRO�� KRZHYHU�� WKH�PD[LPXP� SURWHFWLYH� HIIHFW� LV� REWDLQHG� XS� WR� �� KRXUV� SRVW�LQJHVWLRQ�� 7KH�
HIIHFWLYHQHVV� RI� WKH� DQWLGRWH� GHFOLQHV� VKDUSO\� DIWHU� WKLV� WLPH�� ,I� UHTXLUHG�� WKH� SDWLHQW� VKRXOG� EH� JLYHQ�
LQWUDYHQRXV�1�DFHW\OF\VWHLQH�LQ�OLQH�ZLWK�WKH�HVWDEOLVKHG�GRVDJH�VFKHGXOH��,I�YRPLWLQJ�LV�QRW�D�SUREOHP��RUDO�
PHWKLRQLQH�PD\�EH�D�VXLWDEOH�DOWHUQDWLYH�IRU�UHPRWH�DUHDV��RXWVLGH�KRVSLWDO��0DQDJHPHQW�RI�SDWLHQWV�ZKR�
SUHVHQW�ZLWK�VHULRXV�KHSDWLF�G\VIXQFWLRQ�EH\RQG���K�IURP�LQJHVWLRQ�VKRXOG�EH�GLVFXVVHG�ZLWK�WKH�13,6�RU�D�
OLYHU�XQLW��

�� 3KDUPDFRORJLFDO�SURSHUWLHV��

����3KDUPDFRG\QDPLF�SURSHUWLHV�

3KDUPDFRWKHUDSHXWLF�JURXS��2WKHU�$QDOJHVLFV�DQG�$QWLS\UHWLFV��$QLOLGHV��

$7&�&RGH��1���%(����
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7KH�PHFKDQLVP�RI�DQDOJHVLF�DFWLRQ�KDV�QRW�EHHQ�IXOO\�GHWHUPLQHG��3DUDFHWDPRO�PD\�DFW�SUHGRPLQDQWO\�E\�
LQKLELWLQJ�SURVWDJODQGLQ� V\QWKHVLV� LQ� WKH�FHQWUDO�QHUYRXV� V\VWHP��&16��DQG�� WR�D� OHVVHU�H[WHQW�� WKURXJK�D�
SHULSKHUDO�DFWLRQ�E\�EORFNLQJ�SDLQ�LPSXOVH�JHQHUDWLRQ��7KH�SHULSKHUDO�DFWLRQ�PD\�DOVR�EH�GXH�WR�LQKLELWLRQ�
RI�SURVWDJODQGLQ�V\QWKHVLV�RU�WR�LQKLELWLRQ�RI�WKH�V\QWKHVLV�RU�DFWLRQV�RI�RWKHU�VXEVWDQFHV�WKDW�VHQVLWLVH�SDLQ�
UHFHSWRUV�WR�PHFKDQLFDO�RU�FKHPLFDO�VWLPXODWLRQ��

3DUDFHWDPRO�SUREDEO\�SURGXFHV�DQWLS\UHVLV�E\�DFWLQJ�FHQWUDOO\�RQ�WKH�K\SRWKDODPLF�KHDW�UHJXODWLQJ�FHQWUH�
WR�SURGXFH�SHULSKHUDO�YDVR�GLODWLRQ�UHVXOWLQJ� LQ� LQFUHDVHG�EORRG�IORZ�WKURXJK� WKH�VNLQ��VZHDWLQJ�DQG�KHDW�
ORVV��7KH�FHQWUDO�DFWLRQ�SUREDEO\�LQYROYHV�LQKLELWLRQ�RI�SURVWDJODQGLQ�V\QWKHVLV�LQ�WKH�K\SRWKDODPXV��

����3KDUPDFRNLQHWLF�SURSHUWLHV�

2UDO�DEVRUSWLRQ�LV�UDSLG�DQG�DOPRVW�FRPSOHWH��LW�PD\�EH�GHFUHDVHG�LI�3DUDFHWDPRO�LV�WDNHQ�IROORZLQJ�D�KLJK�
FDUERK\GUDWH�PHDO��

7KHUH� LV� QR� VLJQLILFDQW� SURWHLQ� ELQGLQJ� ZLWK� GRVHV� SURGXFLQJ� SODVPD� FRQFHQWUDWLRQV� RI� EHORZ� ��PFJ�
��J��PO��EXW�PD\�UHDFK�PRGHUDWH�OHYHOV�ZLWK�KLJK�RU�WR[LF�GRVHV��

$SSUR[LPDWHO\����������RI�D�GRVH�LV�PHWDEROLVHG�LQ�WKH�OLYHU��SULPDULO\�E\�FRQMXJDWLRQ�ZLWK�JOXFXURQLF�DFLG��
VXOSKXULF�DFLG�DQG�F\VWHLQH��$Q�LQWHUPHGLDWH�PHWDEROLWH��ZKLFK�PD\�DFFXPXODWH�LQ�RYHUGRVDJH�DIWHU�SULPDU\�
PHWDEROLF�SDWKZD\V�EHFRPH�VDWXUDWHG��LV�KHSDWRWR[LF�DQG�SRVVLEO\�QHSKURWR[LF��

+DOI�OLIH�LV���WR���KRXUV��GRHV�QRW�FKDQJH�ZLWK�UHQDO�IDLOXUH�EXW�PD\�EH�SURORQJHG�LQ�DFXWH�RYHUGRVDJH��LQ�
VRPH�IRUPV�RI�KHSDWLF�GLVHDVH��LQ�WKH�HOGHUO\��DQG�LQ�WKH�QHRQDWH��PD\�EH�VRPHZKDW�VKRUWHQHG�LQ�FKLOGUHQ��

7LPH�WR�SHDN�FRQFHQWUDWLRQ����������KRXUV��SHDN�SODVPD�FRQFHQWUDWLRQV��������PFJ���J��PO��ZLWK�GRVHV�XS�
WR����PJ���WLPH�WR�SHDN�HIIHFW�������KRXUV��GXUDWLRQ�RI�DFWLRQ�������KRXUV��

(OLPLQDWLRQ� LV� E\� WKH� UHQDO� URXWH�� DV� PHWDEROLWHV�� SULPDULO\� FRQMXJDWHV�� ��� RI� D� GRVH� PD\� EH� H[FUHWHG�
XQFKDQJHG��

3HDN� FRQFHQWUDWLRQ� RI� ��� �� ��PFJ��J��PO� KDYH� EHHQ� PHDVXUHG� LQ� EUHDVW� PLON�� �� �� �� KRXUV� IROORZLQJ�
PDWHUQDO�LQJHVWLRQ�RI�D�VLQJOH����PJ�GRVH��+DOI�OLIH�LQ�EUHDVW�PLON�LV������������KRXUV��

����3UHFOLQLFDO�VDIHW\�GDWD�

&RQYHQWLRQDO� VWXGLHV�XVLQJ�WKH�FXUUHQWO\�DFFHSWHG�VWDQGDUGV� IRU� WKH�HYDOXDWLRQ�RI� WR[LFLW\� WR�UHSURGXFWLRQ�
DQG�GHYHORSPHQW�DUH�QRW�DYDLODEOH��

�� 3KDUPDFHXWLFDO�SDUWLFXODUV�

����/LVW�RI�H[FLSLHQWV�

x +\GUR[\(WK\O0HWK\O&HOOXORVH��
x 3URS\OHQH�*O\FRO��
x 6WUDZEHUU\�)ODYRXU��
x (WKDQRO�
x 0HWK\O�SDUDEHQ��
x &DUPRLVLQH�5HG�
x 3XULILHG�:DWHU�

����,QFRPSDFWLELOLWLHV�

x 1RW�$SSOLFDEOH��

����6KHOI�OLIH�



3DJH���RI��

���0RQWKV�

����6SHFLDO�SUHFDXWLRQV�IRU�VWRUDJH�

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!�

(DFK�FDUGERDUG�ER[�FRQWDLQV�RQH�ERWWOH�RI���PO�3(7�ERWWOH�ZLWK�PHWDOOLF�VFUHZ�FDS�DQG�D�GURSSHU��
3DFN�VL]H����PO�

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

$Q\� XQXVHG� PHGLFLQDO� SURGXFW� RU� ZDVWH� PDWHULDO� VKRXOG� EH� GLVSRVHG� RI� LQ� DFFRUGDQFH� ZLWK� ORFDO�
UHTXLUHPHQWV�

�� $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��


