
5XEULF�IRU�H[DP�ODE�KRPHZRUN
TXHVWLRQV�RQ�FHOOXODU�RU
RUJDQLVPDO�SURFHVVHV�

0RVW�TXHVWLRQV�ZLOO�KDYH
KDYH�DQ��LGHQWLI\�
FRPSRQHQW�DQG�WKHQ�IRFXV
LQ�RQ�RQH�RI�WKH�RWKHU�WKUHH
GLPHQWLRQV�IRU�D�IROORZ�XS
TXHVWLRQ�

'LVFLSOLQH�VSHFLILF�FULWLFDO�WKLQNLQJ
JRDOV

%ULHI�H[DPSOH�H[SODQDWLRQ�RI�W\SH�RI�TXHVWLRQ�WKLV�GLPHQWLRQ
ZRXOG�EH�DSSOLHG�WR� &7�GLPHQWLRQ $FFRPSOLVKHG 3URILFLHQW 'HYHORSLQJ %HJLQQLQJ

6WXGHQWV�XQGHUVWDQG�VHTXHQFHV�RI
HYHQWV�WKDW�KDSSHQ�DW�WKH�FHOOXODU�DQG�RU
RUJDQLVPDO�OHYHO�LQ�WKH�KXPDQ�ERG\�
6WXGHQWV�QHHG�WR�EH�DEOH�WR�XVH�UHOHYDQW
YRFDEXODU\�DQG�H[SODLQ�WKH�SURFHVV�DW�D
OHYHO�RI�GHWDLO�WKDW�LV�DSSURSULDWH�WR�WKH
TXHVWLRQ�

6WXGHQW�GHVFULEOHV�RU�LOOXVWUDWHV�VWHSV�LQ�DQ\�RI�WKH�SURFHVVHV
DERYH��0RUH�FKDOOHQJLQJ�TXHVWLRQV�PD\�LQYROYH�WUDQVIHU��IRU
H[DPSOH�GHVFULELQJ�VWHSV�RI�SURWHLQ�V\QWKHVLV��PRGLILFDWLRQ��DQG
WUDQVSRUW�IRU�D�SURWHLQ�WKH\�DUH�JLYHQ�LQIRUPDWLRQ�DERXW�EXW�KDYHQ
W
ZRUNHG�ZLWK�EHIRUH�

,GHQWLI\�WKH�VWHSV�LQ�WKH
VHTXHQFH��&7�LV�QHHGHG
ZKHQ�WUDQVIHULQJ�DGDSWLQJ�WR
D�QHZ�VLWXDWLRQ�EDVHG�RQ
ZRUN�Z��VLPLODU��EXW�QRW
LGHQWLFDO�H[DPSOHV��

&OHDUO\��DFFXUDWHO\��DQG�DSSURSULDWHO\
GHVFULEHV�WKH�VHTXHQFH�RI�HYHQWV�WKDW�LV�D
SDUW�RI�WKH�WDUJHW�SURFHVV��8VHV�VFLHQWLILF
YRFDEXODU\�DQG�D�OHYHO�RI�GHWDLO�WKDW
VXJJHVWV�D�VRSKLVWLFDWHG�DQG�FRPSOHWH
XQGHUVWDQGLQJ�RI�WKH�SURFHVV�

$SSURSULDWHO\�LGHQWLILHV�D�VHTXHQFH�RI
HYHQWV�ZLWKLQ�WKH�WDUJHW�SURFHVV�
0LQRU�LQDFFXUDFLHV�RU�RPLVVLRQV�PD\
EH�SUHVHQW��EXW�GR�QRW�LQWHUIHUH�ZLWK
PHDQLQJ��8VHV�VFLHQWLILF�YRFDEXODU\
DQG�D�OHYHO�RI�GHWDLO�WKDW�LV�JHQHUDOO\
DSSURSULDWH�

,GHQWLILHV�VRPH�RI�WKH�VHTXHQFH�RI
HYHQWV�QHHGHG�IRU�WKH�WDUJHW�SURFHVV�
EXW�WKHUH�DUH�PDMRU�RPLVVLRQV�RU
LQDFFXUDFLHV��6RPH�VFLHQWLILF
YRFDEXODU\�LV�XVHG�DSSURSULDWHO\�
'HWDLO�PD\�EH�ODFNLQJ�LQ�VRPH�DUHDV�

0D\�DWWHPSW�WR�LGHQWLI\�D�IHZ�RI�WKH
HYHQWV�IURP�WKH�WDUJHW�SURFHVV�DQG�RU
PD\�LGHQWLI\�HYHQWV�IURP�GLIIHUHQW�DUHD
ELRORJ\��6FLHQWLILF�YRFDEXODU\�LV
DWWHPSWHG��PD\�QRW�EH�DFFXUDWHO\
HPSOR\HG��PDMRU�GHWDLOV�DUH
RYHUORRNHG�

6WXGHQWV�FDQ�H[SODLQ�KRZ�DQG�ZK\�RQH
VWHS�OHDGV�WR�WKH�QH[W�LQ�WKH�WDUJHW
SURFHVV��6WXGHQWV�FRUUHFWO\�LGHQWLI\
DVVXPSWLRQV�DQG�OLPLWV�RI�WKH�SURFHVV
LWVHOI��DQG�RU�RI�WKHLU�H[SODQDWLRQ�RI�WKH
SURFHVV���6WXGHQWV�FDQ�GHVFULEH
DVVXPSWLRQV�DERXW�FRQGLWLRQV�QHHGHG�LQ
WKH�ERG\�IRU�WKH�WDUJHW�SURFHVV�WR�RFFXU�

6WXGHQWV�ZRXOG�GHVFULEH�WKH�SURFHVV�RI�PLWRVLV�LQ�SDUW��
�HYDOXDWHG���GLPHQWLRQ���RI��LGHQWLI\����6WXGHQW�PXVW�H[SODLQ�ZK\
PHWDSKDVH�PXVW�SUHFHHG�DQDSKDVH�LQ�PLWRVLV��FKURPRVRPHV
ZRXOGQ
W�EH�RUJDQL]HG�HQRXJK�WR�VSOLW�HYHQO\���$VVXPSWLRQV�ZRXOG
EH�DERXW�UHVRXUFHV�QHHGHG�IRU�FHOOV�WKDW�GLYLGH��W\SHV�RI�FHOOV�WKDW
GLYLGH��HWF�

$QDO\]H�ZK\�RQH�VWHS�OHDGV
WR�WKH�QH[W��&RQVLGHU�FRQWH[W
RI�VHTXHQFH�DQG�DQDO\]H�IRU
DVVXPSWLRQV�DERXW�WKH�ERG\
RU�RWKHU�LQWHUDFWLQJ
SURFHVVHV�

&OHDUO\��DFFXUDWHO\��DQG�ORJLFDOO\�H[SODLQV
KRZ�DQG�ZK\�RQH�VWHS�OHDGV�WR�WKH�QH[W�
&DQ�FRUUHFWO\�LGHQWLI\�VHYHUDO�UHDVRQDEOH�
UHOHYDQW��OLNHO\�DVVXPSWLRQV�DERXW
FRQGLWLRQV�QHHGHG�LQ�WKH�ERG\�IRU�WKH�WDUJHW
SURFHVV�WR�RFFXU�

$Q�DSSURSULDWH�DQG�JHQHUDOO\�ORJLFDO
H[SODQDWLRQ�RI�KRZ�DQG�RU�ZK\�RQH
VWHS�OHDGV�WR�WKH�QH[W�LV�JLYHQ��0LQRU
LQDFFXUDFLHV�RU�RPLVVLRQV�PD\�EH
SUHVHQW��EXW�GR�QRW�LQWHUIHUH�ZLWK
UHSUHVHQWLQJ�D�JHQHUDO
XQGHUVWDQGLQJ��&DQ�LGHQWLI\�VRPH
UHDVRQDEOH�DVVXPSWLRQV�DERXW�WKH
FRQGLWLRQV�QHHGHG�LQ�WKH�ERG\�IRU�WKH
WDUJHW�SURFHVV�WR�RFFXU��EXW�WKHVH
PD\�QRW�EH�WKH�PRVW�OLNHO\�RU�UHOHYDQW
LGHDV�

3URYLGHV�VRPH�ORJLF�IRU�KRZ�DQG�RU
ZK\�RQH�VWHS�OHDGV�WR�WKH�QH[W��7KHUH
PD\�EH�JDSV�LQ�WKH�H[SODQDWLRQ�RU
PLQRU�PLVLQWHUSUHWDWLRQV��,GHQWLIHV�D
IHZ�DVVXPSWLRQV�DERXW�WKH�FRQGLWLRQV
QHHGHG�LQ�WKH�ERG\�IRU�WKH�WDUJHW
SURFHVV�WR�RFFXU��EXW�LGHDV�DUH�D
EUDLQVWRUP�RI�SRVVLEOH��XQOLNHO\�DQG�RU
LUUHOHYDQW�LGHDV�

3URYLGHV�OLPLWHG�ORJLF�DERXW�KRZ�ZK\
RQH�VWHS�OHDGV�WR�WKH�QH[W��PDNLQJ�WKH
DQDO\VLV�LQFRPSOHWH��7KHUH�DUH�PDMRU
LQDFFXUDFLHV�LQ�WKH�H[SODQDWLRQ��2IIHUV
OLPLWHG�OLNHO\�RU�UHOHYDQW�DVVXPSWLRQV
DERXW�WKH�FRQGLWLRQV�QHHGHG�LQ�WKH
ERG\�IRU�WKH�WDUJHW�SURFHVV�WR�RFFXU�

6WXGHQWV�QHHG�WR�XQGHUVWDQG�WKH�FRQWH[W
RI�WKHVH�VHTXHQFHV�RI�HYHQWV�RU
SURFHVVHV��+RZ�RIWHQ�RU�VHOGHP�GRHV
WKLV�SURFHVV�RFFXU"�'RHV�LW�KDSSHQ�LQ
VRPH�RU�DOO�FHOOV"�:KDW�RWKHU�SURFHVVHV
LQ�WKH�ERG\�DUH�FRQQHFWHG�WR�WKLV
SURFHVV"

6WXGHQWV�ZRXOG�GHVFULEH�WKH�SURFHVV�RI�SURGXFLQJ�D�SURWHLQ
�LQVXOLQ��LQ�SDUW����HYDOXDWHG�Z��GLPHQWLRQ����LGHQWLI\����$�IROORZ�XS
TXHVWLRQ�ZRXOG�DVN�ZKDW�ZRXOG�KDSSHQ�WR�WKH�ERG\�ZKHQ�WKLV
SURWHLQ�LV�SURGXFHG��6WXGHQWV�ZRXOG�PRVW�OLNHO\�IRFXV�RQ�WKH�UROH
RI�LQVXOLQ�LQ�EORRG�VXJDU�UHJXODWLRQ��GLVFXVVLQJ�KRZ�VRPH�FHOOV
UHVSRQG�LQVXOLQ�VLJQDO�E\�PRELOL]LQJ�*OXW���SURWHLQV�WR�LQFUHDVH
XSWDNH�RI�EORRG�JOXFRVH�ORZHULQJ�EORRG�VXJDU��$OWHUQDWH�TXHVWLRQV
FRXOG�DOVR�EH�DERXW�ZKLFK�FHOOV�DUH�GRLQJ�WKH�SURGXFLQJ�RI�LQVXOLQ
�EHWD�FHOOV�RI�SDQFUHDV��QRW�DOO�FHOOV��DQG�ZKHQ�WKH�SURFHVV�LV
JRLQJ�RQ��UHVSRQGV�WR�KLJK�EORRG�VXJDU��

&RQWH[WXDOL]H�WKH�SURFHVV�
&RQVLGHU�LQWHUDFWLRQV�DQG�WKH
VL]H�DQG�VFDOH�RI�WKH�SURFHVV�

&OHDUO\��DFFXUDWHO\��DQG�FRPSUHKHQVLYHO\
GHVFULEHV�FRQQHFWLRQV�IURP�WKH�WDUJHW
SURFHVV�LQ�FHOO�RU�RUJDQLVPDO�SK\VLRORJ\�WR
RWKHU�FHOOXODU�DQG�RUJDQVLPDO�OHYHO
SURFHVVHV��&DQ�ORJLFDOO\�H[SODLQ�ZKHUH�
ZKHQ��KRZ�IDVW�DQG�KRZ�IUHTXHQWO\�WKLV
SURFHVV�RFFXUV�LQ�WKH�ERG\�

'HVFULEHV�PDMRU�FRQQHFWLRQV�IURP
WKH�WDUJHW�SURFHVV�LQ�FHOO�RU
RUJDQLVPDO�SK\VLRORJ\�WR�RWKHU
FHOOXODU�DQG�RUJDQVLPDO�OHYHO
SURFHVVHV��&DQ�VXJJHVW�ZKHUH�
ZKHQ��KRZ�IDVW�DQG�KRZ�IUHTXHQWO\
WKLV�SURFHVV�RFFXUV�LQ�WKH�ERG\�

'HVFULEHV�DW�OHDVW�RQH�FRQQHFWLRQ
IURP�WKH�WDUJHW�SURFHVV�LQ�FHOO�RU
RUJDQLVPDO�SK\VLRORJ\�WR�RWKHU�FHOOXODU
DQG�RUJDQVLPDO�OHYHO�SURFHVVHV�
7KHUH�PD\�EH�JDSV�LQ�WKH�H[SODQDWLRQ
RU�PLQRU�PLVLQWHUSUHWDWLRQV��3URYLGHV
VXJJHVWLRQV��VRPH�RI�ZKLFK�PD\�EH
XQOLNHO\�RU�LUUHOHYDQW��RI�ZKHUH��ZKHQ�
KRZ�IDVW�DQG�KRZ�IUHTXHQWO\�WKLV
SURFHVV�RFFXUV�LQ�WKH�ERG\�

1R�FRQQHFWLRQV�IURP�WKH�WDUJHW
SURFHVV�LQ�FHOO�RU�RUJDQLVPDO
SK\VLRORJ\�WR�RWKHU�FHOOXODU�DQG
RUJDQVLPDO�OHYHO�SURFHVVHV�DUH�PDGH�
2IIHUV�OLPLWHG�OLNHO\�RU�UHOHYDQW
DVVXPSWLRQV�DERXW�ZKHUH��ZKHQ��KRZ
IDVW�DQG�KRZ�IUHTXHQWO\�WKLV�SURFHVV
RFFXUV�LQ�WKH�ERG\�DUH�UHOHYHQW�

6WXGHQWV�QHHG�WR�ORJLFDOO\�H[SODLQ�KRZ
GHYLDWLRQV�IURP�WKH�SURFHVV�LPDFW�WKH
ERG\��3DWKRORJ\�GUDZV�KHDYLO\�IURP
XQGHUVWDQGLQJ��RU�K\SRWKHVL]LQJ��WKH
FRQGLWLRQV�LQ�WKH�ERG\�IURP�HUURUV�LQ�WKH
PDMRU�FHOO�ELRORJ\�SURFHVVHV��6ROXWLRQV
�FXUHV��FDQ�EH�SURSRVHG�WR�DGGUHVV�WKH
EUHDNGRZQ�LQ�WKH�SURFHVV�DQG�RU�UHGXFH
LWV�LPSDFWV�

6WXGHQWV�ZRXOG�GHVFULEH�WKH�SURFHVV�RI�SURGXFLQJ�D�SURWHLQ
�LQVXOLQ��LQ�SDUW����HYDOXDWHG�Z��GLPHQWLRQ����LGHQWLI\����$�IROORZ�XS
TXHVWLRQ�ZRXOG�DVN�ZKDW�ZRXOG�KDSSHQ�WR�WKH�ERG\�ZKHQ�WKLV
SURWHLQ�LV�QRW�SURGXFHG��6WXGHQWV�ZRXOG�PRVW�OLNHO\�IRFXV�RQ�WKH
UROH�RI�LQVXOLQ�LQ�EORRG�VXJDU�UHJXODWLRQ��GLVFXVVLQJ�KRZ�VRPH
FHOOV�UHVSRQG�LQVXOLQ�VLJQDO�E\�PRELOL]LQJ�*OXW���SURWHLQV�WR
LQFUHDVH�XSWDNH�RI�EORRG�JOXFRVH�ORZHULQJ�EORRG�VXJDU�DQG
ZLWKRXW�WKLV�VLJQDO�EORRG�VXJDU�ZRXOG�UHPDLQ�KLJK��$�SRWHQWLDO
VROXWLRQ�ZRXOG�EH�WR�XVH�V\QWKHWLF�LQVXOLQ�LQ�WKH�EORRG�WR�UHSODFH
WKH�PLVVLQJ�VLJQDO��VWXGHQWV�PD\�DOVR�EH�WKLQNLQJ�DERXW�JHQHV
EHLQJ�WKH�LQVWUXFWLRQV�IRU�SURWHLQV�DQG�SURSRVH�FRQVLGHU�WKH�JHQH
WKHUDS\�DQG�LWV�FKDOOHQJHV��PDQ\�RI�ZKLFK�LQYROYH�XQFHUWDLQW\��

6ROYH�SUREOHPV�ZKHQ�WKHUH
LV�D�GHYLDWLRQ�IURP�WKH�VWHSV�
+\SRWKHVL]H�VROXWLRQV��FXUHV�
WR�FKDQJHV�LQ�WKH�VHTXHQFH
UHVXOWLQJ�LQ�GLVHDVH�

&OHDUO\��DFFXUDWHO\��DQG�ZLWK�UHOHYHQW�GHWDLO�
GHVFULEHV�RI�WKH�UHVXOW�V��RI�GHYLDWLRQ�IURP
VWHSV�LQ�WDUJHW�SURFHVV��SDWKRORJ\��
5HDVRQLQJ�IRU�UHVXOW�LV�ORJLFDO��FRPSOHWH
DQG�FRUUHFW��$SSURSULDWH�SRVVLEOLWLHV�IRU
PXOWLSOH�RU�DOWHUQDWH�UHVXOWV�DUH
DFNQRZOHGJHG��$VVHVVPHQW�IRU�XQFHUWDLQWO\
RI�UHVXOW�V��DQG�FRQFHTXHQFHV�RI�UHVXOW�DUH
DSSURSULDWO\�HYDOXDWHG���6ROXWLRQV�WR
DGGUHVV�WKH�EUHDNGRZQ�LQ�WKH�SURFHVV
DQG�RU�UHGXFH�LWV�LPSDFWV��PD\�EH
WKHUDSLHV�FXUHV��DUH�GHWDLOHG��ZHOO�
UHDVRQHG��DQG�PD\�EH�FUHDWLYH�RU�XQLTXH�

'HPRQVWUDWHV�D�JHQHUDO
XQGHUVWDQGLQJ�RI�PDMRU�UHVXOW�V��RI
GHYLDWLRQ�IURP�VWHSV�LQ�WDUJHW�SURFHVV
�SDWKRORJ\���0LQRU�LQDFFXUDFLHV�RU
RPLVVLRQV�PD\�EH�SUHVHQW��EXW�GR�QRW
LQWHUIHUH�ZLWK�PHDQLQJ��5HDVRQLQJ�IRU
UHVXOW�LV�ORJLFDO�DQG�JHQHUDOO\
FRUUHFW�3RVVLELOLWHV�IRU�DOWHUQDWH
SODXVDEOH�UHVXOWV�PD\�EH
DFNQRZOHGJHG��$VVHVVPHQW�RI
XQFHUWDLQWO\�RI�UHVXOW�V��DQG
FRQFHTXHQFHV�RI�UHVXOW�DUH
WKRXJKWIXO���6ROXWLRQV�WR�DGGUHVV�WKH
EUHDNGRZQ�LQ�WKH�SURFHVV�DQG�RU
UHGXFH�LWV�LPSDFWV��PD\�EH
WKHUDSLHV�FXUHV��VHHP�SRVVLEOH�

'HVFULEHV�WKH�EDVLF�UHVXOW�V��RI
GHYLDWLRQ�IURP�VWHSV�LQ�WDUJHW�SURFHVV
�SDWKRORJ\���EXW�WKHUH�DUH�PDMRU
RPLVVLRQV�RU�LQDFFXUDFLHV��5HDVRQLQJ
IRU�UHVXOW�LV�LQFRPSOHWH��3RVVLELOLWHV�IRU
DOWHUQDWH�SODXVDEOH�UHVXOWV�DUHQ
W�IXOO\
FRQVLGHUHG��$VVHVVPHQW�RI
XQFHUWDLQWO\�RI�UHVXOW�V��DQG
FRQFHTXHQFHV�RI�UHVXOW�LQFOXGH
SRVVLEOH��XQOLNHO\�DQG�RU�LUUHOHYDQW
LGHDV���6ROXWLRQV�WR�DGGUHVV�WKH
EUHDNGRZQ�LQ�WKH�SURFHVV�DQG�RU
UHGXFH�LWV�LPSDFWV��PD\�EH
WKHUDSLHV�FXUHV��DUH�XQOLNHO\�EXW�DUH
UHODWHG�WR�WKH�WDUJHW�SURFHVV�

5HVXOWV�RI�GHYLDWLRQ�IURP�VWHSV�LQ
WDUJHW�SURFHVV��SDWKRORJ\��DUH�QRW
XQGHUVWRRG��5HDVRQLQJ�IRU�UHVXOW�LV
DEVHQW��3RVVLEOH�DOWHUQDWH�UHVXOWV
DUHQ
W�FRQVLGHUHG��$VVHVVPHQW�RI
XQFHUWDLQWO\�RI�UHVXOW�V��DQG
FRQFHTXHQFHV�RI�UHVXOW�LV�LQFRPSOHWH�
6ROXWLRQV�WR�DGGUHVV�WKH�EUHDNGRZQ�LQ
WKH�SURFHVV�DQG�RU�UHGXFH�LWV�LPSDFWV
�PD\�EH�WKHUDSLHV�FXUHV��DUHQ
W
SODXVDEOH�
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