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KDYH�D�ORW�RI�PDFKLQHG�ULJKW�DQJOH�MLJV
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IURP�WKH�VDPH�HQG�DQG�D�WKLUG�DW�������
8VLQJ�D�VTXDUH��GUDZ�D�OLQH�DFURVV�WKH
IDFH�DW�HDFK�PDUN���'UDZ�DQ�DUURZ�RQ
WKH�SLHFH�MXVW�EHIRUH�WKH��µ�PDUN���7KH
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PDWHULDO�WR�ILQLVK�WKH�HQGV�XS�WR�WKH�OLQH�
7KH��µ�SLHFH�EHFRPHV�WKH�FDS�DQG�WKH
RWKHU�LV�WKH�IDFH���%\�DOLJQLQJ�WKH�DUURZ
ZLWK�ZKDW�LV�QRZ�WKH�WKURDW��WKH�JUDLQ�LQ
WKH�IDFH�ZLOO�EH�FRQWLQXRXV���1RW
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KDUPRQLFV�DQG�WXUEXOHQFH�RXW�RI�WKH
SLSH��7KH�OLWWOH�ïµ�IODW�RQ�WKH�ODQJXLG�DQG
WKH�����µ�LQOHW�RQ�WKH�EDVH�VHW�WKH�ZLQG�IRU�WKH�SLSH�



$SSO\�PDVNLQJ�WDSH�WR�FRYHU�ïµ�RQ�HDFK�VLGH�RI�WKH
UHPDLQLQJ�VLGH���6SUD\�VKHOODF�WR�WKH�UHPDLQLQJ��µ
VWULS���7KH�UHVW�RI�WKH�DVVHPEOH�LV�DOVR�FRDWHG�RQ�WKH
LQVLGH�ZLWK�VKHOODF���$V�WKH�IURQW�DQG�EDFN�ZHUH�FXW�D
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DERYH�WKH�ODQJXLG��WKH�SLSH�ZLOO�VLQJ�DW
WKLV�WLPH���7R�PRXQW�WKH�FDS��SODFH�D
SLHFH�RI�EUDVV�VKLP�RU�D�IHHOHU�JDJH�RQ
WKH�UDPS�DQG�DFURVV�WKH�ODQJXLG�WKDW�LV
�����LQFK�WKLFN���/RFDWH�WKH�DUURZ�HQG
RI�WKH�FDS��UHPHPEHU�WKDW"��D�GLVWDQFH
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VLGH���,QVWDOO�D����[�ï�IODW�KHDG�ZRRG�VFUHZ�LQ�ERWK�VLGHV���7KH�ILQDO�VFUHZ
JRHV�LQWR�WKH�FDS�DW�WKH�FHQWHU�RI�WKH�SLSH������IURP�WKH�VLGH��DQG�����IURP
WKH�ERWWRP�RI�WKH�EDVH���'ULOO�DQG�FRXQWHUVLQN�WKH�KROH��EXW�GR�QRW�LQVWDOO
WKH�VFUHZ�\HW��7KH�HQG�RI�WKH�FDS�ZLOO�H[WHQG�EH\RQG�WKH�EDVH�VR�LW�VKRXOG
EH�FXW�IOXVK�WR�WKH�UHVW�RI�WKH�SLSH���7KH�IDFH�FDQ�DOVR�EH�VDQGHG�WR�EULQJ
WKH�FDS�IOXVK�WR�WKH�UHVW�RI�WKH�SLSH���$SSO\�D�ILQLVK�FRDW�WR�WKH�SLSH�WR�VHDO
DQG�SURWHFW�LW���:H�XVH�FOHDU�SRO\XUHWKDQH���<RX�FDQ�XVH�DQ\�WKLQJ�\RX
GHVLUH���7ZR�FRDWV�ZLOO�SURWHFW�WKH�SLSH�IURP�WKH�HOHPHQWV�DQG�NHHS�LW�LQ
WXQH�



7KH�QH[W�SLHFH�LV�WKH�IRRW���:H�XVH�ðµ
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GHWHUPLQHG�E\�WKH�OD\RXW�RI�\RXU�RUJDQ���,I
\RX�KDYH�D�ODWKH��LW�LV�HYHQ�HDVLHU�H[FHSW�WKDW
ZRRG�WHQGV�WR�ZDQGHU�ZLWK�WKH�JUDLQ�ZKHQ
GULOOLQJ���8VLQJ�D�MLJ�DQG�GULOOLQJ�IURP�HDFK
HQG�ZLOO�LQVXUH�WKDW�WKH�KROHV�ZLOO�DOLJQ�ZLWK�PDWLQJ�FKHVWV���7KH�IRRW�PD\
QRZ�EH�JOXHG�LQWR�WKH�EDVH���7KH�MLJ�FDQ�EH�XVHG�WR�NHHS�WKH�IRRW�VTXDUH�WR
WKH�EDVH�RI�WKH�SLSH���2QFH�WKH�IRRW�LV�JOXHG��WKH�VFUHZ�FDQ�EH�LQVWDOOHG
LQWR�WKH�EDVH�RI�WKH�FDS�

7KH�SLSH�ZH�MXVW�PDGH�ZLOO�VLQJ�DW�D�%�RU�VOLJKWO\�KLJKHU���,W�FDQ�QRZ�EH
WXQHG�E\�VDQGLQJ�WKH�RSHQ�HQG�RI�WKH�SLSH�WR�EULQJ�LW�LQWR�WXQH���2QFH�WKDW
LV�GRQH��EH�VXUH�WR�FRDW�WKH�HQG�RI�WKH�SLSH�WR
SURWHFW�WKH�ZRRG�DQG�NHHS�WKH�WXQH���$�SLSH
WKDW�LV�WXQHG�DQG�FRPSOHWHO\�FRDWHG�ZLWK�D
VXLWDEOH�FRYHULQJ�ZLOO�KROG�LW·V�QRWH
UHJDUGOHVV�RI�KXPLGLW\���7KH�WXQLQJ�ZLOO�YDU\
VOLJKWO\�GXH�WR�DWPRVSKHULF�SUHVVXUH�EXW�D
SLSH�RI�WKLV�VL]H�ZLOO�QRW�YDU\�HQRXJK�WR
UHTXLUH�WXQLQJ���)XWXUH�WXQLQJ�FDQ�EH
DFKLHYHG�E\�WKH�XVH�RI�D�VSRLOHU��VOXJ�RU�RWKHU�PHDQV���:H�ZLOO�FRYHU�WKHVH
LQ�D�IXWXUH�DUWLFOH���7KLV�SLSH�ZLOO�VLQJ�DQ�RFWDYH�ORZHU�SOXV�SUREDEO\�RQH
FKURPDWLF�QRWH�LI�VWRSSHG���6WRSSLQJ�WKH�SLSH�ZLWK�\RXU�KDQG�ZLOO�UHYHDO
$1<�OHDNV���7KHUH�ZLOO�EH�D�QDVW\�FKLII�DQG�PD\EH�D�ZHDN�ZKLVWOH�RQ
SOD\LQJ���$�UHDOO\�ZHW�FRDW�RI�YDUQLVK�RU�VKHOODF��VORVKHG�DURXQG�WKH
LQWHULRU�RI�WKH�SLSH�PD\�UHVFXH�LW���2WKHUZLVH�LW�EHFRPHV�D�ODPS�

7KH�PDWK�IRU�WKLV�SLSH�LV�WKH�UHVXOW�RI���\HDUV�RI�UHVHDUFK���:H�KDYH�EXLOW
WKUHH�RUJDQV�XVLQJ�WKLV�GDWD���7KH�SLSHV�LQFOXGH�WXEDV��WLELD�FODXVD�
WUXPSHW��VWULQJ�IOXWH��RSHQ�IOXWHV��SLFFROR��FODULQHW��FRQFHUW�RERH��DQG�RXU
RZQ�EDVV�IOXWH���:H�IHHO�WKDW�RXU�SLSH�FKRUGLQJ��YRLFLQJ���DQG�VRQJ
IDLWKIXOO\�UHSURGXFH�WKH�RULJLQDO�SLSHV�XVHG�LQ�WKH�FODVVLF�EDQG�RUJDQV�RI
WKH�����·V���7KH�IOXWHV�GHVFULEHG�LQ�WKLV�DUWLFOH�ZLOO�LQ�IDFW�VLQJ�DQ\ZKHUH
IURP��µ�WR�DURXQG��µ���7KH�IDFW�LV�WKDW�WKH\�UHJXODWH�WKHLU�RZQ�ZLQG�GXH�WR
WKH�DLU�FKDQQHO�GHVLJQHG�LQWR�WKH�SLSH���7KH\�DUH�VHW�DW��µ�RI�ZLQG
LQWHUQDOO\���2YHU�SUHVVXUH�ZLOO�LQGHHG�FDXVH�XJO\�UHVXOWV���,W�MXVW�WDNHV�D
/27�RI�RYHU�SUHVVXUH�WR�H[SRVH�LWVHOI���7KH�GHVLJQ�RI�WKH�SLSH�VHWV�WKH
ZLQG���7KH������VKHHW�RI�ZLQG�H[SRVHG�WR�WKH�HGJH�RI�WKH�UDPS�GHWHUPLQHV
WKH�VRQJ�RI�WKLV�SLSH����7KH�ODZV�RI�SK\VLFV�GLFWDWH�KRZ�PXFK�DLU�IORZ�FDQ
RFFXU�WKURXJK�D�JLYHQ�SDVVDJH���$�GUDPDWLF�LQFUHDVH�ZLOO�LQFUHDVH�WKH
H[FLWLQJ�IUHTXHQF\��IRU�WKH�SLSH��7KLV�ZLOO�LQWURGXFH�KDUPRQLFV�WKDW�DUH�QRW



GHVLUHG���:H�VXSSO\�XS�WR��µ�RI�ZLQG�WR�HDFK�FKHVW�LQ�WKH�RUJDQ���7KXV�IDU�
WKH�SLSHV�UHJXODWH�WKHPVHOYHV�HQRXJK�WR�SOD\�FRUUHFWO\���$�VWDQGDUG�PHWDO
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SLSH�SOD\�DW�D�JUHDWHU�ZLQG���7KH\�ZLOO�VLQJ�OLNH�D�FDOOLRSH�SLSH�ZLWK�D�ELW�RI
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YHU\�FRPSDFW�7LELD�&ODXVD���7KH�UDQJH
LV�IURP�&��GRZQ�WZR�RFWDYHV���%HORZ
WKDW��WKH�ERUH�VL]H�LV�LQFUHDVHG���7KH
VWRSSHU�FRQVLVWV�RI�D�FORVH�ILWWLQJ�EORFN
RI�SRSODU�ZLWK�D�ïµ�JURRYH�PDFKLQHG
DURXQG�LW���7KH�SDFNLQJ�LV�IHOW��FRYHUHG
ZLWK�WKLQ�SRXFK�OHDWKHU���3ULRU�WR
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4XDOLW\�FRQWURO�FDQ�QRW�EH�RYHUVWDWHG���'HGLFDWHG�LQVSHFWRUV�RYHUVHH�DOO�RI
RXU�RSHUDWLRQV���'ROFHDQQD�DQG�&ODUDEHOOD�KDYH�WKHLU�QRVHV�LQ�HYHU\
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