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7KHUDSHXWLF LQGLFDWLRQV

(VRFHH�'URSV�LV�XVHG�LQ�WKH�SUHYHQWLRQ�DQG�WUHDWPHQW�RI�9LWDPLQ�&�GHILFLHQF\��,W�LV

XVHG�IRU�WKH�SUHYHQWLRQ�DQG�WUHDWPHQW�RI�6FXUY\��,W�HQKDQFHV�UHVLVWDQFH�WR�LQIHFWLRQV

HVSHFLDOO\ DIWHU VXUJHU\� 9LWDPLQ & LV HVVHQWLDO IRU WKH GHYHORSPHQW RI FDUWLODJH� ERQH

DQG�WHHWK�IRU�WKH�KHDOLQJ�RI�ZRXQGV��9LWDPLQ�&�LV�HVVHQWLDO�IRU�WKH�PDLQWHQDQFH�RI

JRRG KHDOWK LQ LQIDQWV DQG FKLOGUHQ�
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&RQWUDLQGLFDWLRQV�

9LWDPLQ� &� VKRXOG� QRW� EH� XVHG� LQ�� R[DODWH�XUROLWKLDVLV� DQG� LURQ� VWRUDJH� GLVHDVHV

�WKDODVVDHPLD�� KDHPRFKURPDWRVLV�� VLGHUREODVWLF� DQDHPLD��� +\SHUVHQVLWLYLW\� WR� WKH

DFWLYH VXEVWDQFH RU WR DQ\ RI WKH H[FLSLHQWV PHQWLQHG EHORZ�

6SHFLDO ZDUQLQJV DQG SUHFDXWLRQV IRU XVH�

'XH� WR� WKH� LQWDNH� RI� KLJK� GRVHV� RI� YLWDPLQ� &� �� �� J� SHU� GD\�� E\� SDWLHQWV� ZLWK� DQ

HU\WKURF\WLF JOXFRVH���SKRVSKDWH GHK\GURJHQDVH GHILFLHQF\� SDUWO\ VHULRXV

KDHPRO\VHV� KDYH� EHHQ� REVHUYHG� LQ� VLQJOH� FDVHV�� 7KHUHIRUH�� H[FHHGLQJ� WKH� JLYHQ

GRVLQJ�UHFRPPHQGDWLRQV�PXVW�EH�DYRLGHG��,QFUHDVHG�LQWDNH�RI�DVFRUELF�DFLG�RYHU�D

SURORQJHG�SHULRG�PD\�UHVXOW� LQ�DQ� LQFUHDVH� LQ�UHQDO�FOHDUDQFH�RI�DVFRUELF�DFLG�DQG

GHILFLHQF\�PD\�UHVXOW��LI�LW�LV�ZLWKGUDZQ��,Q�FDVH�RI�WKH�VXVFHSWLELOLW\�WR�UHQDO�FDOFXOL�

WKHUH�LV�WKH�ULVN�RI�WKH�IRUPDWLRQ�RI�FDOFLXP�R[DODWH�FDOFXOL�GXH�WR�WKH�LQWDNH�RI�KLJK

GRVHV RI YLWDPLQ &� 3DWLHQWV ZLWK UHFXUULQJ IRUPDWLRQ RI UHQDO FDOFXOL DUH

UHFRPPHQGHG QRW WR H[FHHG D GDLO\ YLWDPLQ�&�XSWDNH RI ��� WR ����PJ� )RU SDWLHQWV

ZLWK�H[WUHPH RU�WHUPLQDO�UHQDO�LQVXIILFLHQF\��SDWLHQWV�RI�GLDO\VLV���UHVSHFWLYHO\��D�GDLO\

YLWDPLQ�&�XSWDNH� RI� ��� WR� ����PJ� RI� YLWDPLQ�&� VKRXOG� QRW� EH� H[FHHGHG�� EHFDXVH

RWKHUZLVH��WKHUH�LV�WKH�ULVN�RI�K\SHUR[DODWDHPLD�DQG�FU\VWDOOLVDWLRQV�RI�R[DODWH�LQ�WKH

NLGQH\V��+LJK�GRVH�YLWDPLQ�&�WKHUDS\�VKRXOG�EH�DYRLGHG�LQ�SDWLHQWV�ZLWK�XQGHUO\LQJ

UHQDO�LQVXIILFLHQF\�RU�XULQDU\�R[DODWH�VKRXOG�EH�PRQLWRUHG�LQ�SDWLHQWV��1HSKURWR[LF

V\PSWRPV FDQ RFFXU LQ SDWLHQWV ZLWK UHQDO IDLOXUH DQG SDWLHQWV ZKR FRQFRPLWDQWO\ XVH

PHGLFLQDO�SURGXFWV�ZLWK�QHJDWLYH�HIIHFW�RQ�WKH�UHQDO�IXQFWLRQ��H�J��LURQ�RYHUORDG�GXH

WR�DQ�HQKDQFHG�LURQ�UHDEVRUSWLRQ��6HH�VHFWLRQ������7KLV�PHGLFLQDO�SURGXFW�FRQWDLQV

����PJ� VRGLXP� SHU� GRVH� DQG� KDV� WR� EH� WDNHQ� FDUHIXOO\� LQ� SDWLHQWV� IROORZLQJ� VDOW

UHVWULFWHG� GLHW� �H�� J� K\SHUWHQVLYH� SDWLHQWV��� 7KH� DGPLQLVWUDWLRQ� RI� JUDP� GRVHV� FDQ

HOHYDWH WKH DVFRUELF DFLG FRQFHQWUDWLRQ LQ WKH XULQH WR VXFK D GHJUHH WKDW WKH

PHDVXUHPHQW�RI�YDULRXV�FOLQLFDO�FKHPLFDO�SDUDPHWHUV��JOXFRVH��XULF�DFLG��FUHDWLQLQH�

LQRUJDQLF� SKRVSKDWH�� LV� LPSDLUHG��/LNHZLVH�� JUDP�GRVHV� FDQ� OHDG� WR� IDOVH�QHJDWLYH

UHVXOWV�LQ�WKH�DWWHPSWHG�GHWHFWLRQ�RI�RFFXOW�EORRG�LQ�WKH�VWRROV��*HQHUDOO\��FKHPLFDO

GHWHFWLRQ PHWKRGV ZKLFK DUH EDVHG RQ FRORXU UHDFWLRQV FDQ EH DIIHFWHG� 7KH

FRORXULQJV FRQWDLQHG LQ 'U� 6FKHIIOHU 9LWDPLQ & � RUDQJH \HOORZ 6 �( ���� DQG
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D]RUXELQH� �(� ����� � FDQ� FDXVH� DOOHUJLF� UHDFWLRQV�� LQFOXGLQJ� DVWKPD�� 6XFK� DOOHUJLF

UHDFWLRQV� FDQ� RFFXU� LQ� SDUWLFXODU� LQ� SHUVRQV� DOOHUJLF� WR� DFHW\OVDOLF\OLF� DFLG� 7KLV

PHGLFLQDO SURGXFW FRQWDLQV VRUELWRO DQG WKHUHIRUH SDWLHQWV ZLWK UDUH KHUHGLWDU\

SUREOHPV RI IUXFWRVH LQWROHUDQFH VKRXOG QRW WDNH WKLV PHGLFLQH� 3DHGLDWULF SRSXODWLRQ

7KLV VWUHQJWK LV QRW UHFRPPHQGHG IRU FKLOGUHQ �EHORZ �� \HDUV��

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

$OWKRXJK WKH IROORZLQJ LQWHUDFWLRQV EHWZHHQ YLWDPLQ & DQG RWKHU GUXJV KDYH EHHQ

GHVFULEHG� WKHLU UHOHYDQFH DW WKH SURSRVHG GRVDJH LV QRW GRFXPHQWHG� 9LWDPLQ &�LQ�D

GRVDJH RI � J GDLO\ LQFUHDVHV WKH ELRDYDLODELOLW\ RI RUDO FRQWUDFHSWLYHV �RHVWURJHQV��

&RUWLFRVWHURLGV LQFUHDVH WKH R[LGDWLRQ RI DVFRUELF DFLG� &DOFLWRQLQ LQFUHDVHV WKH UDWH RI

YLWDPLQ & FRQVXPSWLRQ� 6DOLF\ODWHV LQKLELW DFWLYH WUDQVSRUWDWLRQ WKURXJK WKH LQWHVWLQH�

7HWUDF\FOLQHV�LQKLELW�LQWUDFHOOXODU�PHWDEROLVP�DQG�UHDEVRUSWLRQ�IURP�WKH�UHQDO�WXEHV�

$FHW\OVDOLF\OLF DFLG� EDUELWXUDWHV DQG WHWUDF\FOLQHV LQFUHDVH YLWDPLQ & H[FUHWLRQ LQ WKH

XULQH� 6HYHUDO FDVHV KDYH EHHQ UHSRUWHG� LQ ZKLFK DVFRUELF DFLG DSSHDUHG WR UHGXFH WKH

HIIHFW RI ZDUIDULQ� $VFRUELF DFLG FDQ GHFUHDVH WKH WKHUDSHXWLF HIIHFW RI SKHQRWKLD]LQHV�

7KH FRQFHQWUDWLRQ RI IOXSKHQD]LQH PD\ DOVR EH UHGXFHG� +LJK GRVHV RI YLWDPLQ &

WDNHQ WRJHWKHU ZLWK LURQ PD\ FDXVH DQ LURQ RYHUORDG GXH WR DQ HQKDQFHG LURQ

UHDEVRUSWLRQ� +LJK GRVHV RI YLWDPLQ & WDNHQ WRJHWKHU ZLWK DOXPLQLXP PD\ FDXVH

LQFUHDVHG DOXPLQLXP UHDEVRUSWLRQ� &\FORVSRULQH $ ELRDYDLODELOLW\ FDQ EH GHFUHDVHG

E\ YLWDPLQ &� 2QH FDVH KDV EHHQ UHSRUWHG� LQ ZKLFK WKH ULVN RI F\DQLGH WR[LFLW\ KDV

EHHQ LQFUHDVHG E\ FR�LQJHVWLRQ RI PHJD GRVHV RI YLWDPLQ & DQG DP\JGDOLQ� &KURQLF

XVH RI KLJK GRVHV RI DVFRUELF DFLG PD\ LQWHUIHUH ZLWK GLVXOILUDP ± DOFRKRO LQWHUDFWLRQ

ZKHQ XVHG FRQFXUUHQWO\� $OFRKRO UHGXFHV DVFRUELF DFLG OHYHOV�

)HUWLOLW\�3UHJQDQF\ DQG ODFWDWLRQ

3UHJQDQF\� ,W� LV� QRW� DGYLVDEOH� WR� H[FHHG� WKH� JLYHQ� GRVDJH� GXULQJ� SUHJQDQF\� DQG

ODFWDWLRQ��7KHUH� LV� OLPLWHG� DPRXQW� RI� GDWD� IURP� WKH�XVH� RI� KLJK�GRVH�YLWDPLQ�&� LQ

SUHJQDQW�ZRPHQ��,W�LV�QRW�FOHDU�LI�YLWDPLQ�&�VXSSOHPHQWDWLRQ�LQ�DPRXQWV�H[FHHGLQJ

'LHWDU\ 5HIHUHQFH ,QWDNH UHFRPPHQGDWLRQV LV VDIH RU EHQHILFLDO� %UHDVWIHHGLQJ

$VFRUELF�DFLG�LV�VHFUHWHG�LQWR�EUHDVW�PLON�DQG�FURVVHV�WKH�SODFHQWDO�EDUULHU�E\�PHDQV

RI VLPSOH GLIIXVLRQ� 7KHUH LV LQVXIILFLHQW LQIRUPDWLRQ RQ WKH HIIHFWV RI KLJK GRVH
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YLWDPLQ� &� LQ� QHZERUQV�� LQIDQWV�� ,W� LV� QRW� FOHDU� LI� YLWDPLQ� &� VXSSOHPHQWDWLRQ� LQ

DPRXQWV�H[FHHGLQJ�'LHWDU\�5HIHUHQFH�,QWDNH�UHFRPPHQGDWLRQV�LV�VDIH�RU�EHQHILFLDO�

)HUWLOLW\ 7KH HIIHFW RI ODUJH GRVHV RQ WKH IHWXV LV QRW NQRZQ�

(IIHFWV RQ DELOLW\ WR GULYH DQG XVH PDFKLQHV

1RQH NQRZQ�

8QGHVLUDEOH HIIHFWV

5HVSLUDWRU\�DQG�FXWDQHRXV�K\SHUVHQVLWLYLW\�UHDFWLRQV�KDYH�EHHQ�REVHUYHG�LQ�LVRODWHG

FDVHV��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 YLD�

2YHUGRVH

6HH� ³:DUQLQJV´� UHJDUGLQJ� WKH� ULVN� RI� UHQDO� FDOFXOL� DQG� KDHPRO\VHV�� UHVSHFWLYHO\�

7HPSRUDU\� RVPRWLF� GLDUUKRHD� RFFDVLRQDOO\� RFFXUV� DIWHU� VLQJOH� GRVHV� RI� �� J�� DQG

DOPRVW DOZD\V DIWHU PRUH WKDQ �� J� DFFRPSDQLHG E\ UHVSHFWLYH DEGRPLQDO V\PSWRPV�

�� 3+$50$&2/2*,&$/ 3523(57,(6

3KDUPDFRG\QDPLF SURSHUWLHV

3KDUPDFRWKHUDSHXWLF JURXS� $VFRUELF DFLG �YLWDPLQ &�� $7&�&RGH� $��*$��

9LWDPLQ & LV HVVHQWLDO WR KXPDQV� ,WV FRPSRQHQWV� DVFRUELF DFLG DQG GHK\GURDVFRUELF

DFLG�� IRUP� DQ� LPSRUWDQW� UHGR[� V\VWHP�� 9LWDPLQ� &� DFWV� DV� D� FRIDFWRU� LQ� QXPHURXV

HQ]\PH V\VWHPV GXH WR LWV UHGR[ SRWHQWLDO �FROODJHQ IRUPDWLRQ� FDWHFKRODPLQH

V\QWKHVLV� K\GUR[\ODWLRQ RI VWHURLGV� W\URVLQH DQG H[RJHQRXV VXEVWDQFHV� ELRV\QWKHVLV

RI FDUQLWLQ� UHJHQHUDWLRQ RI WHWUDK\GURIROLF DFLG DQG DOSKD�DPLGLVDWLRQ RI SHSWLGHV� H�J�

$&7+�DQG�JDVWULQ���)XUWKHU��D�GHILFLHQF\�RI�YLWDPLQ�&�DIIHFWV�WKH�LPPXQH�GHIHQFH

UHDFWLRQV� SDUWLFXODUO\ FKHPRWD[LV� FRPSOHPHQW DFWLYDWLRQ DQG LQWHUIHURQ SURGXFWLRQ�

7KH�PROHFXODU�ELRORJLFDO�IXQFWLRQV�RI�YLWDPLQ�&�KDYH�QRW�\HW�EHHQ�IXOO\�H[SODLQHG�

$VFRUELF� DFLG� LPSURYHV� WKH� UHVRUSWLRQ�RI� LURQ�VDOWV� E\� UHGXFLQJ� IHUULF� LRQV� DQG�E\

IRUPLQJ LURQ FKHODWHV� ,W EORFNV WKH FKDLQ UHDFWLRQV LQ DTXHRXV ERG\ FRPSDUWPHQWV
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WULJJHUHG E\ R[\JHQ UDGLFDOV� 7KH DQWLR[LGDWLYH IXQFWLRQV SURGXFH ELRFKHPLFDO

LQWHUDFWLRQV LQ FORVH UHODWLRQ WR WKRVH RI YLWDPLQ (� YLWDPLQ $ DQG FDURWLQRLGV� $V \HW

LW�KDV�QRW�EHHQ�SURYHQ�HQWLUHO\� WKDW�DVFRUELF�DFLG�FDXVHV� D� UHGXFWLRQ�RI�SRWHQWLDOO\

FDUFLQRJHQLF VXEVWDQFHV LQ WKH JDVWURLQWHVWLQDO WUDFW�

3KDUPDFRNLQHWLF SURSHUWLHV

$VFRUELF DFLG LV DEVRUEHG LQ WKH SUR[LPDO VPDOO LQWHVWLQH LQ D GRVH�GHSHQGHQW PDQQHU�

7KH�ELRDYDLODELOLW\�GURSV�ZLWK� LQFUHDVLQJ�GRVDJH� WR���� � ����DIWHU���J�� WR�DSSUR[�

���� DIWHU� �� J� DQG� DSSUR[�� ���� DIWHU� ��� J�� 7KH� SRUWLRQ�ZKLFK� LV� QRW� DEVRUEHG� LV

EURNHQ�GRZQ�E\�WKH�ODUJH�LQWHVWLQDO�IORUD�LQWR�&2��DQG�RUJDQLF�DFLGV��7KH�PD[LPDO

PHWDEROLF� WXUQRYHU� RI �� WR �� PJ�GD\ LQ� KHDOWK\ DGXOWV LV UHDFKHG DW SODVPD

FRQFHQWUDWLRQV�RI����� WR�����PJ�GO��7KH� WRWDO�GDLO\� WXUQRYHU� LV�DERXW��� PJ�NJ�%:�

%ULHI�SODVPD�FRQFHQWUDWLRQV�RI�XS�WR�����PJ�GO�DUH�DFKLHYHG�DERXW�WKUHH�KRXUV�DIWHU

DSSO\LQJ� H[WUHPHO\� KLJK� RUDO� GRVHV�� 8QGHU� WKHVH� FLUFXPVWDQFHV� DVFRUELF� DFLG� LV

HOLPLQDWHG�LQ�WKH�XULQH�E\�XS�WR������7KH�KDOI�OLIH�FRQVWLWXWHV�����KRXUV�RQ�DYHUDJH�

5HQDO HOLPLQDWLRQ HQVXHV YLD JORPHUXODU ILOWUDWLRQ DQG VXEVHTXHQW UHDEVRUSWLRQ LQ WKH

SUR[LPDO WXEXOH� 7KH XSSHU OLPLWV JLYHQ IRU KHDOWK\ DGXOWV DUH ���� ����� PJ DVFRUELF

DFLG�GO�SODVPD� LQ�PHQ�DQG������������PJ� LQ�ZRPHQ�� UHVSHFWLYHO\��7KH� WRWDO� ERG\

FRQWHQW RI DVFRUELF DFLG LV DW OHDVW ��� J IROORZLQJ D KLJK GRVH RI DERXW ��� PJ GDLO\�

$VFRUELF�DFLG�LV�FRQFHQWUDWHG�LQ�WKH�SLWXLWDU\�JODQG��DGUHQDO�JODQGV��OHQVHV�RI�WKH�H\H

DQG ZKLWH EORRG FHOOV�

3UHFOLQLFDO VDIHW\ GDWD

1RQ�FOLQLFDO�GDWD�UHYHDO�QR�VSHFLDO�KD]DUG�IRU�KXPDQV�EDVHG�RQ�VWXGLHV�RI�VLQJOH�DQG

UHSHDWHG GRVH WR[LFLW\� JHQRWR[LFLW\� FDUFLQRJHQLF SRWHQWLDO� WR[LFLW\ WR UHSURGXFWLRQ�

�� 3+$50$&(87,&$/ 3$57,&8/$56

/LVW RI H[FLSLHQWV

*O\FHULQ

6RUELWRO
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,QFRPSDWLELOLWLHV

1RQH

6KHOI OLIH

� \HDUV

6SHFLDO SUHFDXWLRQV IRU VWRUDJH
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