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:K\�FRRNLQJ�RI�GRJ�IRRG�FDQ�FDXVH�DOOHUJLHV�DQGPDOQRXULVKPHQW«
�7KLV�DUWLFOH�LV�DOVR�DYDLODEOH�DV�D�VLPSOH�WH[W�ILOH�YHUVLRQ�

+DV�DQ\RQH�HYHU�VHH�D�ZROI�VLWWLQJ�DURXQG�WKH�FDPSILUH�FRRNLQJ�KLV�IRRG"
:KHQ� ZH� KHDW� IRRG�� ZH� GUDPDWLFDOO\� FKDQJH� WKH� FKHPLVWU\� RI� LW�� � +XPDQV� FRRN� IRRGEHFDXVH�ZH�ZDQW�WR�HDW�IRRG�ZH�DUH�QRW�ELRORJLFDOO\�SURJUDPPHG�WR�HDW���:H�FDQQRW�GLJHVWUDZ�PHDW���EXW�ZH�FDQ�KDQGOH�WKH�FRRNHG�PHDW«
'RJV�DUH�FDUQLYRUHV���7KH\�DUH�SURJUDPPHG�WR�GLJHVW�UDZ�PHDW ��DQG�WKH\�GRQ
W�GHDO�YHU\ZHOO�ZLWK�FRRNHG�IRRG«
8QGHUVWDQGLQJ�WKH�FKHPLVWU\�RI�GLJHVWLRQ
3URWHLQV� DUH� KXJH�PROHFXOHV� �� WKRXVDQGV� RI� DWRPV� FRPELQHG�� 7KH\� DUH� VR� ELJ� WKDW� WKH\FDQQRW�SHQHWUDWH�WKH�LQWHVWLQH
V�VHPL�SHUPHDEOH�ZDOOV�DQG�HQWHU�LQWR�WKH�EORRG�VWUHDP��7KH\PXVW� ILUVW� EH� EURNHQ� GRZQ� WR� VPDOOHU� PROHFXOHV�� VRPHWLPHV� WKH� YHU\� EXLOGLQJ� VWRQHV� RISURWHLQV� ��DPLQR�DFLGV� �W\SLFDOO\� VRPH��������DWRPV���+RZHYHU��PRUH�RIWHQ� WKDQ�QRW�� WKHGLJHVWLRQ�SURFHVV�GRHV�QRW�JR�WKDW�IDU��7KH�ERG\�FDQQRW�EXLOG�HYHU\WKLQJ IURP�DPLQR�DFLGV�7KH� �SURWHLQ� IUDFWLRQV�� WKDW� DUH� SURGXFHG� E\� WKH� GLJHVWLRQ� SURFHVV� DUH� WKXV� D� YHU\� ILQHDGMXVWHG��FRPSURPLVH��EHWZHHQ�ZKROH�SURWHLQ�PROHFXOHV��WKDW�DUH�WRR�ELJ�DQG�WRR�FRPSOH[WR�EH�XVHIXO��DQG�VLPSOH�DPLQR�DFLGV��WKDW�DUH�WRR�VPDOO�DQG�WRR�VLPSOH�WR�EH�XVHIXO��
7KHVH��SURWHLQ� IUDFWLRQV�� �W\SLFDOO\�D� IHZ�KXQGUHG�DWRPV��DUH�YHU\�XQLTXH� IRU� WKH�VSHFLHV�7KH\�UHSUHVHQW�D�YHU\�GHOLFDWH�EDODQFH�EHWZHHQ�WKH�QXWULHQWV�WKH�ERG\�QHHGV�DQG�FDQ�PDNHJRRG�XVH�RI�DQG�WKH�VSHFLILF�FKHPLVWU\�SURYLGHG�E\�WKH�HQ]\PHV�LQ�WKH�VWRPDFK�ZKHQ�JLYHQDFFHVV�WR�WKH�QDWXUDO�IRRG�
<RX�FDQ�WKLQN�RI�DQ�HQ]\PH�DV��D�KDQG��WKDW�JUDEV�D�SLHFH�RI�WKH�ELJ�SURWHLQ�PROHFXOH�DQGEUHDNV� WKLV� SLHFH� RII�� 7KDW� SLHFH� QRZ� EHFRPHV� D� �SURWHLQ� IUDFWLRQ��� ZLWK� D� YHU\� XQLTXHFKHPLFDO� VWUXFWXUH��7KH�HQ]\PH�FRQWLQXHV�GRLQJ� WKLV�� XQWLO� WKH�SURWHLQ� QR� ORQJHU� FRQWDLQVDQ\�SDUWV�LW�FDQ�JUDE�
7KHUH�DUH�WKRXVDQGV�RI�HQ]\PHV��(DFK�RQH�LV�XQLTXH��(DFK�RQH�DWWDFNV�D�YHU\�VSHFLILF�SDUWRI�D�SURWHLQ��(DFK�HQ]\PH�PXVW� ILQG�DQ�H[DFW�PDWFK� LQ� RUGHU� WR� �EUHDN� LW� RII�� WKH�SURWHLQPROHFXOH�
7KH� WRWDO� HIIHFW� RI� DOO� WKH� HQ]\PHV� LV� WKDW� WKH\� EUHDN� WKH� SURWHLQV� GRZQ� LQWR� �SURWHLQIUDFWLRQV��WKDW�DUH�VPDOO�HQRXJK�WR�EH�DEVRUEHG�DQG�WUDQVSRUWHG�E\�WKH�EORRG��DQG�WKH\�DUHH[WUHPHO\�XQLTXH�DQG�H[DFWO\�ILWWHG�WR�ZKDW�WKH�ERG\�QHHGV��(DFK�HQ]\PH�SURGXFHV�LWV�RZQ�IUDFWLRQ��IURP�DQ�DGHTXDWH�IRRG�VRXUFH��,I�WKH�IRRG�VRXUFH�LVQ
W�DGHTXDWH��LW�FDQQRW�SURGXFHDQ\WKLQJ�� HYHQ� WKRXJK� WKH� IRRG� DSSHDUV� WR� FRQWDLQ� �DOO� WKH� IXQGDPHQWDO� QXWULHQWV�� LQ� WKHIRUP�RI�DOO�WKH�ULJKW�DPLQR�DFLGV���
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+HDWLQJ�SURWHLQ���EUHDNLQJ�WKH�VWUXFWXUH�GRZQ
,Q� D� ZD\�� WKLV� HQ]\PH� EUHDNGRZQ� SURFHVV� LV� VLPLODU� WR� ZKDW� KDSSHQV� ZKHQ� \RX� KHDW� DSURWHLQ��+HDW�JHQHUDOO\�PHDQV���VXSSO\LQJ�PROHFXODU�HQHUJ\���7KH�SURWHLQ�PROHFXOHV�DEVRUEWKLV�HQHUJ\�E\�PRYLQJ��7KH\�VKDNH�DQG�URWDWH��7KH�PRUH�KHDW��WKH�IDVWHU�WKH\�PRYH�
1RZ��ZKHQ�\RX�VWDUW�WR�VKDNH�DQG�YLEUDWH�D�KXJH��FOXPV\��PROHFXODU�VWUXFWXUH�OLNH�D�SURWHLQ�LW� ZLOO� EUHDN� LQWR� SLHFHV�� /LWHUDOO\��:KHQ� \RX� FRRO� WKRVH� SLHFHV� GRZQ� DJDLQ�� WKH\� GR� QRWUHFRPELQH��EHFDXVH�WKH\�JRW�VHSDUDWHG�IURP�HDFK�RWKHU����KHQFH�WKH�LUUHYHUVLEOH�FKDQJH�RIWKH�VWUXFWXUH�E\�FRRNLQJ�
0DQ\�RI�WKRVH�SLHFHV�WKDW�ZHUH�FUHDWHG�E\�WKH�KHDW�SURFHVV�ZLOO�QRZ�EH�VPDOO�HQRXJK�WR�EHDEVRUEHG�WKURXJK�WKH�ZDOO�RI�WKH�LQWHVWLQHV��VR�WKH\�JR�LQWR�WKH�EORRG��2WKHUV�ZLOO�VWLOO�UHWDLQSDUWV� WKDW�FDQ�EH�DGHTXDWHO\� WUHDWHG�E\�VRPH�RI� WKH�HQ]\PHV��DW� OHDVW�SDUWLDOO\��6RPH�RIWKHP�ZLOO� HYHQ�EH� LGHQWLFDO� WR� VRPH�RI� WKRVH� WKDW�ZHUH�PDGH�E\� WKH�HQ]\PHV�ZKHQ� WKH\ZRUNHG�DORQH���EXW�WKDW�LV�WKH�UDUH�H[FHSWLRQ���
$OO�WKHVH�IUDFWLRQV�PLJKW�VWLOO��WR�VRPH�GHJUHH��EH�XVHIXO�IRU�WKH�ERG\��,W�PLJKW�EH�DEOH�WR�ILQGZD\V�RI�XVLQJ�WKRVH��XQXVXDO��RQHV�WKDW�DUH�SURGXFHG�LQ�DGGLWLRQ�WR�WKRVH�WKDW�DUH�LGHQWLFDOWR� ZKDW� ZDV� SURGXFHG� H[FOXVLYHO\� E\� WKH� HQ]\PH� SURFHVV�� ,W� PLJKW� FDXVH� VRPH� VWUHVV�WKRXJK���
7KH� SUREOHP� LV� WKDW�PL[WXUH� RI� SURWHLQ�IUDFWLRQV� WKDW� LV� SURGXFHG� E\� WKH� FRRNLQJ�SOXV WKHHQ]\PH�GLJHVWLRQ�LV�127�WKH�VDPH�DV�ZKDW�LV�SURGXFHG�E\�WKH�HQ]\PHV�DORQH����
,W� LV�GRFXPHQWHG� WKDW�VHYHUDO�YLWDO�FRPSRQHQWV�DUH�PLVVLQJ� �DW� OHDVW����FKHPLFDOO\�NQRZQVXFK� �SURWHLQ� IUDFWLRQV��� FDOOHG� �PLVVLQJ� OLQNV��� DUH� LGHQWLILHG� DV� YLWDO� IRU� GRJV�� MXVW� DVYLWDPLQV�DUH� IRU� \RX�DQG�PH� �� DQG� WKRVH� �PLVVLQJ� OLQNV�� DUH� QRW� WR� EH� IRXQG� LQ� DQ\� KHDWSURFHVVHG�PHDW��
:K\�VRPH�GRJV�JHW�DOOHUJLHV�IURP�FRRNHG�PHDW«
7KHUH�DUH�DOVR�FRPSRQHQWV�JHQHUDWHG� WKDW�DUH�QRW� ILWWLQJ�ZLWK� WKH�ERG\
V�PHWDEROLVP��EXWWKH\�DUH�VPDOO�HQRXJK�WR�JHW�DEVRUEHG�LQWR�WKH�EORRG����7KH\�FRXOG�YHU\�ZHOO�EH�DOOHUJHQV�
7KH� ULVN� RI� WKLV� LV� SDUWLFXODUO\� LQFUHDVHG� EHFDXVH� KHDWLQJ� JHQHUDWHV� D� ORW� RI� �SURWHLQIUDFWLRQV��WKDW�DUH�LGHQWLFDO���DQG�KHQFH�RFFXU�LQ�ODUJH�FRQFHQWUDWLRQV���/DUJH���FRPSDUHG�WRZKDW�WKH�ERG\�FDQ�KDQGOH��DV�IDU�DV�LWV�DELOLW\�WR�GHDO�ZLWK�LQDGHTXDWH�SURWHLQ�JRHV��,W�GRHVQRW�WDNH�PXFK�WR�H[FHHG�WKH�LPPXQH�V\VWHP
V�WKUHVKROG�IRU�ZKDW�LW�FRQVLGHUV��D�FRQFHUQ���DQG� \RX� KDYH� DQ� DOOHUJ\� EUHDN�RXW� DV� D� UHVXOW� RI� IHHGLQJ� FRRNHG� PHDW�� ZKLFK� UHDOO\� LVQRWKLQJ�EXW�DQ�RYHUUHDFWLRQ�IURP�WKH�LPPXQH�V\VWHP�WRZDUGV�D�IRUHLJQ�VXEVWDQFH�LW�FDQQRWGHDO�ZLWK�LQ�DQ\�RWKHU�ZD\���
&RDJXODWLRQ
7KHUH�LV�DQRWKHU�ELJ�GLIIHUHQFH�EHWZHHQ�UDZ�DQG�FRRNHG���0DQ\�SURWHLQV�ZLOO��ZKHQ�KHDWHG�QRW� RQO\� EUHDN� GRZQ� LQWR� VPDOOHU� SLHFHV�� EXW� WKRVH� VPDOOHU� SLHFHV� ZLOO�� LQ� FHUWDLQ� FDVHV�UHFRPELQH�ZLWK�HDFK�RWKHU�DQG�JHQHUDWH� D� VXEVWDQFH� WKDW� LV� VLPLODU� WR� D� SODVWLF� SRO\PHU�7KLV�ZD\��WKH�RULJLQDO�SURWHLQ�LV�WUDQVIRUPHG�LQWR�DQRWKHU�KXJH�PDFURPROHFXOH�WKDW�PD\�RUPD\�QRW�EH�HDV\�IRU�WKH�HQ]\PHV�WR�DWWDFK�



$�VLPLODU�SURFHVV�FDQ�KDSSHQ�DOVR�RQ�GHK\GUDWLRQ�
7KH� FODVVLF� H[DPSOHV� DUH� HJJ� \RON� DQG� EORRG��:KHQ� KHDWHG�� HJJ� \RON� FRDJXODWHV� LQWR� DVROLG�VXEVWDQFH�WKDW�VWLOO�FRQWDLQV�PDQ\�RI�WKH�RULJLQDO�EXLOGLQJ�HOHPHQWV�RI�WKH�UDZ�\RON��EXWQRW�DOO� RI� WKHP��2Q� WRS�� WKH� VWUXFWXUH� KDV� WRWDOO\� FKDQJHG�EHFDXVH�RI� WKLV� SRO\PHUL]DWLRQ�DQG�WKHUH�LV�QR�ZD\�\RX�ZLOO�HYHU�JHW�WKH�RULJLQDO�UDZ�\RON�EDFN���
:LWK�EORRG��LW�LV�VLPLODU��H[FHSW�WKDW��KHUH��WKH�FRDJXODWLRQ�LV�FDXVHG�E\�D�FRPELQHG�HIIHFW�RIGHK\GUDWLRQ�DQG�H[SRVXUH�WR�R[\JHQ�LQ�WKH�DLU��$V�DOO�PRWKHUV�NQRZ��EORRGVWDLQV�GR�QRW�JHWOLTXLG�DJDLQ�ZKHQ�\RX�WU\�WR�DGG�ZDWHU���
7KH�FRPELQHG�HIIHFW�RI�DOO�WKLV
7KH�WKHUPDO�GHFRPSRVLWLRQ�ZLOO�DOVR�KDYH�VRPH�SRVLWLYH�HIIHFWV��LW�ZLOO�OLWHUDOO\�PDNH�FHUWDLQSDUWV�RI�WKH�GLJHVWLRQ�SURFHVV�HDVLHU�DQG�OHVV�GHPDQGLQJ�RQ�WKH�HQ]\PHV��DV�WKH�FRRNLQJDOUHDG\�GLG�SDUW� RI� WKHLU� MRE�EUHDNLQJ�GRZQ� WKH�ELJ�SURWHLQ�PROHFXOHV� LQ� WKH� IRRG��%XW� WKHSULFH� ZDV� D� WROO� RQ� WKH� DYDLODEOH� QXWULHQWV�� DQG� WKH� FUHDWLRQ� RI� VRPH� WKDW� PD\� QRW� EHDGHTXDWH�IRRG�DW�DOO��� )RU�SHRSOH��ZKR�DUH�QRW�PHDQW�WR�EH�FDUQLYRUHV�EXW�ZDQW�WR�HDW�PHDW�WKLV�LV�JUHDW�QHZV���LW�HQDEOHV�XV�WR�HDW�PHDW���%XW�IRU�D�GRJ�WKDW�LV�PHDQW�WR�KDQGOH�WKH�UDZIRRG��LW�LV�RXWULJKW�GHVWUXFWLYH�
&RDJXODWLRQ�DORQH�FDQ�H[SODLQ�ZK\�FHUWDLQ�QXWULHQWV� �GLVDSSHDU��ZKHQ�\RX�FRRN�IRRG��%XWWKH�WZR�W\SHV�RI�SURFHVVHV�ERWK�ZRUN�IRU�WKDW��3HUVRQDOO\��,�EHOLHYH�LW�LV�D�FRPELQDWLRQ�RI�WKHWZR�WKDW�SURGXFHV�WKH�RYHUDOO�HIIHFW�
7KH�FRQFOXVLRQ�VKRXOG�EH�REYLRXV��'RQ
W�FRRN�\RXU�GRJ
V�IRRG�
0RJHQV�(OLDVHQ
�������������������������������������������0RJHQV�(OLDVHQ�KROGV�D�3K�'��OHYHO�GHJUHH�LQ�&KHPLVWU\�IURP�cUKXV�8QLYHUVLW\��'HQPDUNDQG�KDV�����\HDUV�RI�H[SHULHQFH�ZRUNLQJ�ZLWK�GRJV��GRJ�RZQHUV��GRJ�WUDLQHUV��DQGKROLVWLF�YHWHULQDULDQV�DV�D�FRDFK��OHFWXUHU��DQG�HGXFDWLRQ�V\VWHP�GHYHORSHU��+H�SXEOLVKHVD�IUHH�QHZVOHWWHU��7KH�3HHLQJ�3RVW� FRQWDLQLQJ�ORWV�RI�WLSV�DQG�DGYLFH�RQ�GRJ�SUREOHPV�RIDOO�NLQGV��SDUWLFXODUO\�DERXW�WUDLQLQJ��EHKDYLRUDO�SUREOHPV��IHHGLQJ��DQG�KHDOWK�FDUH�
)RU�PRUH�LQIRUPDWLRQ�DERXW�0RJHQV�(OLDVHQ��LQFOXGLQJ�OLQNV�WR�RWKHU�DUWLFOHV�KH�KDVSXEOLVKHG��SOHDVH�VHQG�D�VKRUW�H�PDLO�WR�FRQWDFW#N�MR\�FRP�
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