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$LU����WKH�&ODVVLFDO�HOHPHQW�WKDW�UHSUHVHQWV�WKH�JDV�VWDWH�RI�VXEVWDQFHV��6HH�)RXU�
(OHPHQWV�
$OOHORSDWKV����FKHPLFDOV�WKDW�DUH�WR[LF�WR�FRPSHWLWRU�SODQWV��)RU�H[DPSOH��WKH�
ZDOQXW�WUHH�KDV�DQ�LQKLELWLQJ�HIIHFW�RQ�DQ\�QHDUE\�YHJHWDWLRQ��
$SRJHH��$J�����WKH�WLPH�ZKHQ�WKH�PRRQ�LV�PRVW�GLVWDQW��WHQGV�WR�FUHDWH�EROWLQJ�LQ�
YHJHWDEOHV��EXW�PD\�EH�JRRG�IRU�VHHG�FURSV���
$UFKHW\SH����D�SULPDU\�SDWWHUQLQJ�XSRQ�ZKLFK�PDQLIHVWLRQ�RUJDQLVHV�LWVHOI��,Q�RXU�
FRQWH[W��WKH�DUFKHW\SH�LV�YLHZHG�DV�D�SDWWHUQ�WKDW�FRPHV�IURP�WKH�FRVPRV��/RFDOO\�
GHYHORSHG�PRGLILFDWLRQV�RQ�WKH�EDVLF�SDWWHUQ�SURYLGH�WKH�GLYHUVLW\�RI�OLIH�IRUPV��DV�
IRU�H[DPSOH��ZKHQ�OHDYHV�PRGLI\�WR�SURGXFH�IORZHU�SHWDOV��
$VFHQGLQJ����:KHQ�WKH�PRRQ�LV�LQ�D�KLJK�VLJQ��OLNH�7DXUXV��WKH�XSSHU�SDUWV�DUH�PRUH�
YLWDO��DQG�ZKHQ�LQ�D�ORZ�VLJQ��OLNH�6FRUSLR��WKH�ERWWRP�SDUWV�DUH�PRUH�YLWDO��2OG�
WLPHUV�WULHG�WR�JUDIW�WUHHV�ZKHQ�WKH�VLJQV�ZHUH�DVFHQGLQJ���
$VWUDO��DVWUDOLW\��DVWUDO�ERG\����7KH�$VWUDO�%RG\�LPEXHV�WKH�SK\VLFDO�DQG�OLIH�IRUP�
ZLWK�VHQVDWLRQ�DQG�PRYHPHQW��&RPPRQO\�FDOOHG�WKH�VHQVH�ERG\��WKH�$VWUDO�HQDEOHV�
WKH�OLYLQJ�IRUPV�WR�H[SHULHQFH�WKHLU�HQYLURQPHQW�WKURXJK�WDVWH��VPHOO��WRXFK�DQG�
VRXQG��)URP�WKLV�VHQVDWLRQ��WKH�HQWLW\�FDQ�WKHQ�GHWHUPLQH�ZKHWKHU�LW�IHHOV�JRRG�WR�
EH�DW�WKDW�SRLQW�RU�QRW��7KHUH�LV�DQ�
DQLPDO
�LQWHOOLJHQFH�FDUULHG�E\�WKH�$VWUDO��
ZKLFK�UHVSRQGV�WR�VWLPXOL���'RHV�LW�IHHO�JRRG�RU�QRW"�7KH�$VWUDO�ERG\�LV�DOVR�
QHFHVVDU\�IRU�ZDNLQJ�DQG�VOHHSLQJ�WR�WDNH�SODFH��7KH�$VWUDO�LV�DVVRFLDWHG�ZLWK�WKH�
HOHPHQW�RI�$LU�DQG�OLJKW��,WV�KDOOPDUNV�LQ�WKH�DQLPDO�NLQJGRP�DUH�WKH�GHJUHH�RI�
VHQVLWLYLW\�DQG�PRYHPHQW�WKH�DQLPDO�SRVVHVVHV�DV�ZHOO�DV�WKH�DELOLW\�WR�LQWHUQDOL]H�
WKH�EUHDWKLQJ��WKH�IRUPDWLRQ�RI�WUXH�RUJDQV�DQG�WKHLU�UHDFWLRQV�WR�OLJKW��
%DUUHO�&RPSRVW����0DULD�7KXQ
V�SUHSDUDWLRQ�RI�KLJKO\�GHYHORSHG�FRPSRVW��,W�FDQ�EH�
DSSOLHG�DV�D�ILHOG�VSUD\�WR�GLVWULEXWH�WKH�HIIHFWV�RI�WKH�FRPSRVW�SUHSDUDWLRQV��6HH�
%LRG\QDPLF�0DWHULDOV��
%LRG\QDPLF�PDWHULDOV����VSHFLILF�SUHSDUDWLRQV�PDGH�IURP�KHUEV�DQG�RWKHU�
VXEVWDQFHV��XVHG�WR�HQFRXUDJH�YLWDO�IRUFHV�LQ�SODQWV�DQG�LQ�WKH�VRLO��6HH�WDEOH��



*ORVVDU\�RI�%LRG\QDPLF�7HUPV� ��������� 3DJH���RI�����

6XPPDU\�RI�%'�0DWHULDOV�
3UHSDUDWLRQ�
1XPEHU�

0DWHULDO� 8QLW�6L]H� 3URFHGXUH� (IIHFWV�

���� +RUQ�
0DQXUH�

��R]��
VXIILFLHQW�
IRU���DFUH�

6WLU�IRU���
KRXU�

3URPRWHV�URRWV��
VWLPXODWHV�VRLO��
HQFRXUDJHV�OXVK�JURZWK��
DLGV�JHUPLQDWLRQ��

���� +RUQ�
6LOLFD�

��JUDP�
VXIILFLHQW�
IRU���DFUH�

6WLU�IRU���
KRXU�

3URPRWHV�
SKRWRV\QWKHVLV��IORZHUV�
DQG�IUXLWV��DLGV�IODYRU��
FRORU��DURPD��NHHSLQJ�
TXDOLW\��

��� +RUQ�&OD\� ��JP�
VXIILFLHQW�
IRU���DFUH�

6WLU�IRU���
KRXU�

0HGLDWHV�EHWZHHQ�
JURZWK�SROHV��SURPRWHV�
EDODQFH�

����W������ &RPSRVW�
3UHSV�

��R]�HDFK�
IRU�������7�
FRPSRVW�

,QVHUW�LQWR�
SLOH��VSULQNOH�
GLOXWHG�
YDOHULDQ�RYHU�
SLOH�

%XLOGV�GLJHVWLYH�DQG�
IRUPDWLYH�SURSHUWLHV�RI�
VRLO�ZKHQ�FRPSRVW�LV�
DGGHG�

��� 3IHLIIHU�
&RPSRVW�
6WDUWHU�

��R]��
VXIILFLHQW�
IRU�ZKROH�
VHDVRQ��DGG�
LQ�VPDOO�
DPRXQWV�

6SULQNOH�LQ�
ZDUPHG�
ZDWHU��OHW�
LQFXEDWH�IRU�
���PLQXWHV�

$GGV�YLWDO�IRUFHV�WR�
FRPSRVW��HQKDQFHV�
GLJHVWLYH�DELOLW\�RI�VRLO�

%&� %DUUHO�
&RPSRVW�

��R]�
VXIILFLHQW�
IRU���DFUH�

6WLU�IRU���
KRXU�

$GGV�YLWDO�IRUFHV��
HQKDQFHV�GLJHVWLYH�
DELOLW\�RI�VRLO�

���� (TXLVHWXP� ��R]�LQ���
TXDUW�

0DNH�ERLOHG�
WHD��GLOXWH�
������PD\�VWLU�
���PLQXWHV�

3UHYHQWV�IXQJXV��
WRXJKHQV�SODQW�WLVVXHV�

�



*ORVVDU\�RI�%LRG\QDPLF�7HUPV� ��������� 3DJH���RI�����

%RGH
V�/DZ�����WKH�GLVWULEXWLRQ�RI�WKH�SODQHWV�IURP�WKH�VXQ��EDVHG�RQ�UHVRQDQFH�
QRGHV�DV�WKH�RULJLQDO�FORXG�RI�PDWWHU�FRQGHQVHG�WR�IRUP�WKH�VRODU�V\VWHP��7KHVH�
UHVRQDQFH�SDWWHUQV�PHDQ�WKDW�WKH�RUELWV�RI�WKH�SODQHWV�DUH�UHODWHG�DV�LQWHJHU�
UDWLRV��
%RXQG�����GHVFULELQJ�OLIH�IRUFH�WKDW�KDV�EHHQ�DVVLPLODWHG�LQWR�WKH�HFRORJLFDO�FKDLQ�
RI�OLIH��6HH�/LIH�)RUFH��
&�1�UDWLR����7KH�UDWLR�RI�&DUERQ�WR�1LWURJHQ�LV�LPSRUWDQW�IRU�GHYHORSLQJ�FRPSRVW��
,GHDOO\��WKH�FRPSRVW�PDWHULDOV�VKRXOG�VWDUW�DW�D�UDWLR�RI�DERXW����RU����WR����
0DWHULDOV�WKDW�DUH�ORZ�LQ�QLWURJHQ��OLNH�VDZGXVW�D�UDWLR�RI�DERXW�����WR���QHHG�WR�EH�
EDODQFHG�ZLWK�KLJKHU�QLWURJHQ�PDWHULDOV��OLNH�EORRG�PHDO�ZLWK�D�UDWLR�RI�DERXW���WR���
&DOFLXP��������WKH�VXEVWDQFH�RU�PLQHUDO��W\SLFDOO\�IRXQG�DV�OLPHVWRQH�����WKH�(DUWK�
UHODWHG�JURZWK�IRUFH��DV�RSSRVHG�WR�WKH�6LOLFD��RU�&RVPLF�UHODWHG�JURZWK�IRUFH��
6HH�6LOLFD��7KH�&DOFLXP�IRUFH�SURYLGHV�KRUL]RQWDO�H[SDQVLRQ��LW�ILOOV�RXW�RU�SURGXFHV�
EXON�LQ�SODQWV��
&DWLRQ�([FKDQJH�&DSDFLW\��&(&�����D�PHDVXUH�RI�WKH�VRLO
V�DELOLW\�WR�KROG�PLQHUDO�
QXWULHQWV��)RU�DQ�LGHDOO\�EDODQFHG�VRLO��WKH�&(&�LV�GLVWULEXWHG�DV�FDOFLXP���������
PDJQHVLXP��������WKHVH�WZR�WRWDOLQJ������������IRU�SRWDVVLXP��WUDFH�HOHPHQWV�
DQG�K\GURJHQ��&DOFLXP�DQG�PDJQHVLXP�DUH�QXWULHQWV�WKDW�DFW�LQ�RSSRVLWLRQ�WR�HDFK�
RWKHU��\HW�WKH�SODQW�QHHGV�ERWK��7KH�LGHDO�UDWLR�LV�DERXW���SDUWV�FDOFLXP�WR�RQH�SDUW�
PDJQHVLXP��
&HQWHU����V\VWHPV�RI�DOO�VRUWV�DUH�GHILQHG�LQ�WHUPV�RI�WKHLU�ERXQGDULHV��
%LRG\QDPLFV�UHFRJQL]HV�WKDW�WKHUH�LV�D�FRQWLQXDO�DQG�G\QDPLF�LQWHUFKDQJH�EHWZHHQ�
WKH�FHQWHU�DQG�WKH�SHULSKHU\�WKDW�FUHDWHV�WKH�LGHQWLW\�RI�OLYLQJV�V\VWHPV��
&KL����XQLYHUVDO�OLIH�HQHUJ\��6HH�/LIH�IRUFH��
&OD\����&KHPLFDOO\��FOD\�FRQVLVWV�RI�DOXPLQXP�VLOLFDWH�FRPSRXQGV�ZLWK�YDU\LQJ�
DPRXQWV�RI�SRWDVVLXP��&OD\�VHUYHV�DV�D�PHGLDWRU�EHWZHHQ�WKH�&DOFLXP�DQG�6LOLFD�
IRUFHV��&OD\�JRYHUQV�WKH�HEE�DQG�IORZ�RI�VDS��LW�FRQGXFWV�WKH�VLOLFD�IRUFHV�
GHYHORSHG�LQ�WKH�HDUWK��XSZDUG�IRU�SODQW�GHYHORSPHQW���
&ORFKH����WKH�)UHQFK�ZRUG�IRU�EHOO��UHIHUULQJ�WR�WKH�EHOO�VKDSHG�MDUV�RULJLQDOO\�XVHG�
E\�IDUPHUV�WR�FRYHU�WHQGHU�SODQWV��1RZ�LW�PHDQV�PDQ\�W\SHV�RI�VWUXFWXUHV�WKDW�FDQ�
EH�SXW�RYHU�DQ�HQWLUH�URZ�RU�EHG��
&ROORLG����D�VXEVWDQFH��RIWHQ�JHODWLQRXV�RU�PXFLODJLQRXV��FRQVLVWLQJ�RI�VXVSHQGHG�
SDUWLFOHV�WRR�VPDOO�IRU�UHVROXWLRQ�ZLWK�D�PLFURVFRSH��
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&RPSDQLRQ�3ODQWV����SODQWV�WKDW�HQMR\�EHLQJ�ORFDWHG�WRJHWKHU��SHUKDSV�GXH�WR�
V\QHUJLVWLF�RU�V\PELRWLF�H[FKDQJH�RI�VXEVWDQFHV��,Q�FRQWUDVW��VRPH�SODQWV�DUH�
NQRZQ�WR�SURGXFH�DOOHORSDWKV��FKHPLFDOV�WKDW�DUH�WR[LF�WR�FRPSHWLWRU�SODQWV��
&RPSRVW�3UHSV����D�VHW�RI�KHUEDO�SUHSDUDWLRQV�XVHG�WR�HQKDQFH�WKH�GLJHVWLYH�DQG�
JURZWK�SURSHUWLHV�RI�FRPSRVW��6HH�%LRG\QDPLF�0DWHULDOV�
&RQFHSWXDO�PRGHO����D�PHQWDO�FRQVWUXFW�WKDW�KHOSV�XV�XQGHUVWDQG�D�SUREOHP�RU�
REVHUYDWLRQ��7HVWLQJ�D�PRGHO�LQYROYHV�FKHFNLQJ�WKDW�LW�LV�FRQVLVWHQW�ZLWK�RWKHU�
NQRZOHGJH�DQG�H[SHULHQFH��EXW�SULPDULO\�WKDW�LW�OHDG�WR�SUDFWLFDO�DQG�WHVWDEOH�
UHVXOWV���
&RQWUDFWLQJ����VHH�'\QDPLF�3ODQW�3URFHVVHV�
&RVPLF����FRPLQJ�IURP�WKH�RXWVLGH�XQLYHUVH��WKH�SHULSKHU\�DV�IDU�DV�WKH�VRODU�
V\VWHP�LV�FRQFHUQHG��$VVRFLDWHG�ZLWK�$LU�DQG�/LJKW��DV�FRQWUDVWHG�WR�(DUWKO\�
LQIOXHQFHV��&RVPLF�(JR�FRPHV�IURP�WKH�RXWHU�XQLYHUVH��&RVPLF�$VWUDOLW\�FRPHV�
IURP�WKH�VWDUV�RI�WKH�]RGLDF��&RVPLF�(WKHU�IORZV�WR�WKH�(DUWK�IURP�WKH�SHULSKHU\��
HQWHULQJ�DW�WKH�VXQZDUG�VSLQ��PRVW�VWURQJO\�DW�WKH�HTXDWRU���
&RYHU�FURSV����FURSV�WKDW�SURYLGH�H[WUD�RUJDQLF�PDWWHU�WR�WKH�VRLO��7KH�WULFN�LV�
WKDW�WKH�VRLO�PXVW�EH�DFWLYH�HQRXJK��DQG�\RX�QHHG�WR�DOORZ�HQRXJK�WLPH�IRU�WKHLU�
SODQW�UHVLGXHV�WR�EUHDNGRZQ�DQG�EH�GLJHVWHG�E\�VRLO�RUJDQLVPV��
&URS�URWDWLRQ����JURZ�D�SODQW�VSHFLHV�WR�SUHSDUH�WKH�VRLO�IRU�WKH�QH[W�VSHFLHV��7KH�
JHQHUDO�URWDWLRQ�SODQ�LV�WR�SXW�RQ�D�KHDY\�DPRXQW�RI�FRPSRVW�DQG�WKHQ�JURZ�D�KHDY\�
IHHGHU�FURS��VXFK�DV�FDEEDJH��FRUQ��VTXDVK�RU�WRPDWRHV��7KHQ�JURZ�D�VRLO�LPSURYHU�
FURS��VXFK�DV�OHJXPHV��7KHQ�IROORZ�ZLWK�OLJKW�IHHGHUV��VXFK�DV�URRW�FURSV��2QH�FDQ�
ILQLVK�ZLWK�D�ZHHG�IDOORZ�RU�D�JUHHQ�PDQXUH�FURS�RU�D�EHH�SDVWXUH�FURS��7KLV�
IROORZV�WKH�JHQHUDO�SODQ��IROORZ�URRWV�ZLWK�IUXLWLQJ�YHJHWDEOHV��IROORZ�ZLWK�OHDI�
YHJHWDEOHV��WKHQ�DQQXDO�IORZHUV��7KLV�SODQ�DOORZV�WKH�VRLO�WR�H[SHULHQFH�D�YDULHW\�RI�
IRUPDWLYH�IRUFHV��
'HHS�HFRORJ\����UHFRJQL]HV�WKH�LQWULQVLF�YDOXH�RI�DOO�OLYLQJ�EHLQJV�DQG�YLHZV�KXPDQV�
DV�MXVW�RQH�SDUWLFXODU�VWUDQG�LQ�WKH�ZHE�RI�OLIH��
'HVFHQGLQJ����:KHQ�WKH�PRRQ�LV�LQ�D�KLJK�VLJQ��OLNH�7DXUXV��WKH�XSSHU�SDUWV�DUH�
PRUH�YLWDO��DQG�ZKHQ�LQ�D�ORZ�VLJQ��OLNH�6FRUSLR��WKH�ERWWRP�SDUWV�DUH�PRUH�YLWDO��
'HVFHQGLQJ�VLJQV�DUH�D�JRRG�WLPH�IRU�WUDQVSODQWLQJ�RU�SUXQLQJ��
'HWHUPLQLVP����WKH�EHOLHI�WKDW�HYHQWV�ZLOO�IROORZ�VSHFLILF��NQRZQ�ODZV��,I�ZH�NQRZ�
WKH�LQLWLDO�FRQGLWLRQV�DQG�WKH�SK\VLFDO�ODZV��ZH�FDQ�SUHGLFW�H[DFWO\�ZKHUH�WKH�
V\VWHP�ZLOO�EH�DW�D�IXWXUH�WLPH��)RU�H[DPSOH��LI�WKH�PDUNVPDQ�NQRZV�SUHFLVHO\�WKH�
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DQJOH�DQG�YHORFLW\�RI�KLV�EXOOHW��KH�NQRZV�LW
V�WUDMHFWRU\�DQG�H[DFWO\�ZKHUH�LW�ZLOO�
KLW��
'LVVLSDWLYH�VWUXFWXUHV������RSHQ��V\VWHPV��ZLWK�HQHUJ\�LV�SDVVLQJ�WKURXJK��FDQ�
FDSWXUH�WKDW�HQHUJ\�WR�WHPSRUDULO\�DVVHPEOH�DQ�RUGHUHG�VWUXFWXUH�7KH�LQWHUHVWLQJ�
WKLQJ�LV�WKDW�XQGHU�WKHVH�RSHQ�DQG�FRQGLWLRQV��LW�LV�WKH�QDWXUDO�HYHQW�IRU�V\VWHPV�WR�
VHOI�RUJDQL]H�DQG�WXUQ�WKHLU�XQGLIIHUHQWLDWHG�FKDRV�LQWR�VRPH�VRUW�RI�RUGHUHG�
VWUXFWXUH���,W�LV�HYHQ�SRVVLEOH�IRU�WKDW�VWUXFWXUH�WR�UHILQH�DQG�HYROYH�DQG�GHYHORS�
DQ�LQFUHDVLQJ�OHYHO�RI�FRPSOH[LW\��
'\QDPLF���$�IRFXV�RQ�WKH�PRYLQJ�RU�FKDQJLQJ�SURFHVVHV��DV�RSSRVHG�WR�D�IRFXV�RQ�
VWDWLF��VQDSVKRWV��RI�WKH�HYHQW��7KH��G\QDPLF��SDUW�RI�WKH�ELRG\QDPLFV�WDNHV�D�
EURDGHU�SHUVSHFWLYH�WR�HQKDQFH�PHWDSK\VLFDO�DVSHFWV��WKH�OLIH�IRUFHV��DQG�QDWXUDO�
UK\WKPV��VXFK�DV�SODQWLQJ�VHHGV�GXULQJ�FHUWDLQ�OXQDU�SKDVHV����
'\QDPLF�DFFXPXODWRUV����SODQWV�WKDW�DFFXPXODWH�VSHFLILF�PLQHUDO�QXWULHQWV��7KHVH�
SODQWV�FDQ�DGG�LPSRUWDQW�PLQHUDOV�WR�WKH�FRPSRVW�PL[WXUH��
'\QDPLF�3ODQW�3URFHVVHV���WKH�SDUWV�RI�SODQWV�FDQ�EH�YLHZHG�DV�IRFXVLQJ�RQ�VSHFLILF�
SURFHVVHV��7KH�URRW�VWUXFWXUH�DFFXPXODWHV�QXWULHQWV�DQG�VWRUHV�IRRG�VXEVWDQFHV�LQ�
D�FRQWUDFWLQJ�SURFHVV��,Q�FRQWUDVW��WKH�IORZHU�VWUXFWXUHV�GLVVLSDWH�HQHUJ\�DQG�
VXEVWDQFH�LQ�IUDJUDQFH��FRORU��SROOHQ�DQG�IUXLW��7KLV�LV�D�VXEOLPDWLRQ�SURFHVV��,Q�WKH�
PLGGOH��DUH�WKH�OHDYHV�DQG�VWHP��7KHVH�VWUXFWXUHV�QRW�RQO\�SURYLGH�IRRG�VXEVWDQFH�
IURP�VXQOLJKW��EXW�WKH\�DOVR�WUDQVSRUW�WR�ERWK�WKH�XSSHU�DQG�ORZHU�VWUXFWXUHV�LQ�D�
SURFHVV�RI�PHGLDWLRQ��
(DUWK��������RXU�SODQHW�����VRLO��WKH�JURXQG�EHQHDWK�RXU�IHHW�����WKH�VRXUFH�RI�ORFDO��
RXWZDUG�VHHNLQJ�IRUFHV��DV�RSSRVHG�WR�&RVPLF�IRUFHV�HQWHULQJ�IURP�WKH�SHULSKHU\��
(DUWKO\�VXEVWDQFH����FDOFLXP�DV�D�PLQHUDO�QXWULHQW��VXEVWDQFH�DV�RSSRVHG�WR�WKH�
UHODWHG�(DUWKO\�RU�FDOFLXP�IRUFHV��
(FOLSWLF����WKH�OLQH�DFURVV�WKH�]RGLDF�DORQJ�ZKLFK�WKH�VXQ�PRYHV��7KH�QDPH�DULVHV�
EHFDXVH�DQ�HFOLSVH�RI�WKH�VXQ�FDQ�KDSSHQ�RQO\�ZKHQ�D�SODQHW�FURVVHV�WKLV�OLQH�DQG�LI�
LW�KDSSHQV�WR�SDVV�LQ�IURQW�RI�WKH�VXQ�ZKLOH�GRLQJ�VR��7KH�LQQHU�SODQHWV��0RRQ��
9HQXV��0HUFXU\��DUH�WKRVH�WKDW�FDQ�IURP�DQ�HFOLSVH��7KH�RXWHU�SODQWV��0DUV��
-XSLWHU��6DWXUQ��RUELW�RXWVLGH�WKH�(DUWK�DQG�GR�QRW�SDVV�LQ�IURQW�RI�WKH�VXQ��
(JR����7KH�(JR�LPEXHV�WKH�VHQVLWLYH�OLIH�IRUP�ZLWK�LQWHOOLJHQFH�DQG�LQGLYLGXDOLW\��
'LVWLQFW�IURP�GUHDP�FRQVFLRXVQHVV��ZKLFK�LV�DVWUDO���(JR�LQWHOOLJHQFH�LV�UHODWHG�WR�
SURFHVVHV�RI�WKRXJKW�DQG�GHGXFWLRQ��UHPHPEHULQJ�DQG�IRUJHWWLQJ��7KHVH�HQDEOH�LWV�
UHFLSLHQW�WR�FRQVFLRXVO\�GHWHUPLQH�DFWLRQ�DQG�UHVSRQVH��2QFH�WKH�UHVSRQVH�KDV�
EHHQ�GHWHUPLQHG��WKH�(JR�LPSDUWV�WKH�GHJUHH�RI�FRPPLWPHQW�E\�ZKLFK�WKH�DFWLRQ�
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LV�FDUULHG�RXW��7KLV�DFWLRQ�FUHDWHV�ERG\�KHDW��LQGLFDWLQJ�WKH�(JR
V�UHODWLRQVKLS�WR�
WKH�HOHPHQW�RI�)LUH�DQG�WKH�:DUPWK�HWKHU���+XPDQV�DUH�WKH�RQO\�NLQJGRP�WKDW�
LQWHUQDOL]HV�WKLV�ERG\��:H�KDYH�VHOI�FRQVFLRXVQHVV�DQG�IUHH�FKRLFH��,Q�WKH�RWKHU�
NLQJGRPV�RI�QDWXUH��WKH�(JR�VWLOO�ZRUNV�IURP�RXWVLGH��DV�D�FROOHFWLYH�IXQFWLRQ�RU�
JURXS�VRXO��'R�QRW�FRQIXVH�ZLWK��HJR��LQ�WKH�VHQVH�RI�D�ORZHU�VHOI�DV�LQ��HJRWLVWLFDO���
7KLV�(JR�SURYLGHV�WKDW�LQGLYLGXDOLW\�WKDW�PDNHV�HDFK�RI�XV�D�XQLTXH�KXPDQ�EHLQJ��
(QWURS\����WKH�DPRXQW�RI�GLVRUGHU�LQ�D�V\VWHP��7KHUPRG\QDPLFV�VWDWHV�WKDW�
HQWURS\�VKRXOG�LQFUHDVH�LQ�D�V\VWHP��$�SUDFWLFDO�H[DPSOH�LV�WKDW�DOO�HQHUJ\�
HYHQWXDOO\�GLVVLSDWHV�DV�KHDW��LWV�KLJKHVW�HQWURS\�VWDWH��%XW�RSHQ�V\VWHPV�KDYH�
IRXQG�D�ORRSKROH��6RPH�RI�WKH�HQHUJ\�SDVVLQJ�WKURXJK�D�V\VWHP�FDQ�EH�ERUURZHG�WR�
RUJDQL]H�WKH�V\VWHP��8QGHU�WKHVH�FRQGLWLRQV��HQWURS\�LQ�WKH�VXE�V\VWHP�GHFUHDVHV��
DOWKRXJK�WKDW�LV�EDODQFHG�E\�KLJKHU�HQWURS\�HOVHZKHUH�RXWVLGH�WKH�VXE�V\VWHP��
(TXLVHWXP����FRPPRQ�KRUVHWDLO�RU��VFRXULQJ�UXVK���,WV�VNLQ�LV�FRYHUHG�ZLWK�VKDUS�
OLWWOH�VFDOHV�FRPSRVHG�RI�VLOLFD��PDNLQJ�LW�D�JRRG�ELRORJLFDO�VRXUFH�RI�DQ�RWKHUZLVH�
LQVROXEOH�PLQHUDO��(TXLVHWXP�WHD�SXVKHV�EDFN�RQ�ZDWHU\��PRRQ�OLNH�IRUFHV��WKHUHE\�
WRXJKHQLQJ�SODQW�WLVVXHV��7KH�WHD�LV�D�JRRG�UHPHG\�IRU�DSKLGV�RU�IXQJXV�WKDW�DWWDFN�
RYHUO\�OXVK�SODQW�JURZWK��
(WKHU����D�JHQHUDO�WHUP�IRU�OLIH�IRUFH��7KHUH�DUH�IRXU�W\SHV��FRUUHVSRQGLQJ�WR�WKH�
IRXU�&ODVVLFDO�(OHPHQWV��ZKLFK�DUH�DVVRFLDWHG�ZLWK�VSHFLILF�W\SHV�RI�IRUPDWLYH�
IRUFHV��

(WKHU� )RUPDWLYH�)RUFH� &KHPLFDO�(OHPHQW�
:DUPWK� &RVPLF�6LOLFD� +\GURJHQ�
/LJKW� 7HUUHVWULDO�6LOLFD� 1LWURJHQ�
7RQH� &RVPLF�&DOFLXP� 2[\JHQ�
/LIH�� 7HUUHVWULDO�

&DOFLXP�
&DUERQ�

�
(WKHULF�ERG\����7KH�(WKHULF�ERG\�LV�WKH�VHW�RI�RUJDQL]LQJ�IRUFHV�WKDW�JLYH�D�
VSHFLILF�IRUP��WKH�
VSLULWXDO
�ERG\�WKDW�LPEXHV�OLIH�DQG�WKH�FDSDFLW\�WR�JURZ�DQG�
GHYHORS�LQWR�DOO�OLYLQJ�IRUPV��FKL�LQ�(DVWHUQ�SKLORVRSK\��,W�FRPHV�IURP�WKH�(DUWK�DQG�
KDV�WKH�FDSDFLW\�WR�FUHDWH�JURZWK��,W�GULYHV�RU�HQHUJL]HV�WKH�PRYHPHQW�RI�IOXLGV�LQ�
JHQHUDO��:KHQ�WKH�(WKHULF�ERG\�OHDYHV�D�OLYLQJ�HQWLW\��GHDWK�RFFXUV��6HH�DOVR�)RXU�
(OHPHQWV��7KH�IRXU�OLIH�IRUFHV�DUH�DVVRFLDWHG�ZLWK�WKH�GLIIHUHQW�VWDJHV�RI�OLYLQJ�
EHLQJV��*OHQ�$WNLQVRQ�SRLQWV�RXW�WKDW�WKH�OLIH�IRUFHV�RUJDQL]H�LQWR�SDLUV�RI�
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FRPSOHPHQWDU\�SROHV��,I�ZH�ZDQW�WR�H[SDQG�WKH�HWKHULF�SDUW�RI�D�SODQW��LW�ZLOO�SXVK�
EDFN�WKH�DVWUDO�SDUW��6R�ZH�QHHG�WR�EH�DZDUH�RI�EDODQFLQJ�ERWK�SROHV�WR�SUHVHUYH�D�
KDUPRQLRXV�EDODQFH��
)LHOG�6SUD\����'LVWULEXWLRQ�RI�WKH�%LRG\QDPLF�3UHSDUDWLRQV�E\�PHDQV�RI�VSUD\LQJ�
SRWHQL]HG�ZDWHU�RYHU�WKH�VRLO�DQG�DURXQG�WKH�SODQWV��+RUQ�0DQXUH��+RUQ�&OD\�DQG�
%DUUHO�&RPSRVW�DUH�DSSOLHG�WR�WKH�VRLO�WRZDUG�HYHQLQJ��+RUQ�6LOLFD�LV�VSUD\HG�LQWR�
WKH�VXUURXQGLQJ�DLU�LQ�HDUO\�PRUQLQJ��
)LUH����WKH�FODVVLFDO�HOHPHQW�WKDW�UHSUHVHQWV�SODVPD�RU�YHU\�HQHUJHWLF�VXEVWDQFH��
6HH�)RXU�(OHPHQWV��
)RUPDWLYH�IRUFHV����WKH�YDULRXV�SDWWHUQV�RU�OLIH�IRUFHV�WKDW�LQIOXHQFH�WKH�IRUP�RU�
VKDSH�WDNHQ�E\�OLYLQJ�EHLQJV���
)RXU�(OHPHQWV����PDWWHU�FDQ�H[LVW�DV�VROLG��OLTXLG�RU�JDV��%LRG\QDPLFV�DGGV�D�IRXUWK�
IRUP����SODVPD�RU�D�KLJKO\�HQHUJL]HG��YHU\�GLIIXVH�IRUP�RI�JDV��7KHVH�IRXU�VWDWHV�
FRUUHVSRQG�WR�ZKDW�WKH�DQFLHQWV�NQHZ�DV�HDUWK��ZDWHU��DLU�DQG�ILUH�DQG�WKRVH�
FDWHJRULHV�DUH�VWLOO�D�FRQYHQLHQW�ZD\�WR�WKLQN�DERXW�WKHLU�SURSHUWLHV��7KHVH�VWDWHV�
RI�PDWWHU�FRUUHVSRQG�WR�VLPLODU�VWDWHV�RI�WKH�OLIH�IRUFH��HWKHU���
)RXU�.LQJGRPV����WKH�IRXU�FDWHJRULHV�RI�OLYLQJ�EHLQJV��PLQHUDO��SODQW��DQLPDO��KXPDQ��
7KH�ILUVW�OHYHO�RI�OLYLQJ�WKLQJV�LV�WKDW�RI�SODQWV��0LQHUDO�WKLQJV�PD\�SRVVHVV�D�
SK\VLFDO�VXEVWDQFH��EXW�SODQWV�JR�D�VWHS�IXUWKHU�LQ�KDYLQJ�OLIH�IRUFH��,Q�
ELRG\QDPLFV��WKLV�OLIH�IRUFH�LV�FDOOHG��HWKHU���$QLPDOV�JR�DQRWKHU�VWHS�IXUWKHU����
QRW�RQO\�GR�WKH\�KDYH�WKH�OLIH�IRUFH��EXW�WKH\�DOVR�KDYH�D�QHUYRXV�V\VWHP��7KH�
QHUYRXV�V\VWHP�SURFHVVHV�WKH�H[SHULHQFHV�DQG�EXLOGV�XS�HPRWLRQV�DQG�PHPRULHV��
7KLV�FUHDWHV�DQRWKHU�OHYHO�WKDW�ELRG\QDPLFV�FDOOV�WKH��DVWUDO���)LQDOO\��WKHUH�LV�WKH�
KXPDQ�EHLQJ��:H�DGG�\HW�DQRWKHU�OHYHO�ZLWK�VHOI�FRQVFLRXVQHVV��,Q�ELRG\QDPLFV��
WKLV�OHYHO�LV�FDOOHG��HJR��RU��VSLULW���)RU�WKRVH�NLQJGRPV�WKDW�KDYH�QRW�LQWHUQDOL]HG�
WKHVH�KLJKHU�OHYHOV��WKH�OHYHOV�VWLOO�H[LVW��EXW�WKH\�DUH�RXWVLGH�WKH�NLQJGRP��
H[LVWLQJ�LQ�WKH�HQYLURQPHQW�RU�DW�WKH�:RUOG�OHYHO��7KXV��IRU�H[DPSOH��WKH�DVWUDO�OLIH�
RI�SODQWV�WDNHV�SODFH�RXWVLGH�WKH�SODQW��LQ�WKH�VRLO�DQG�VXUURXQGLQJV��

3K\VLFDO�(OHPHQW� 6SLULWXDO�%RG\�
)LUH� (JR�
$LU� $VWUDO�
:DWHU� (WKHULF�
(DUWK� 3K\VLFDO�

�
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)UHH����GHVFULELQJ�OLIH�IRUFH�WKDW�LV�VWLOO�ORRVH�LQ�WKH�HQYLURQPHQW�DQG�KDV�QRW�\HW�
EHHQ�DVVLPLODWHG�LQWR�WKH�HFRORJ\��6HH�/LIH�IRUFH�
*DLD�K\SRWKHVLV����WKH�K\SRWKHVLV�WKDW�WKH�(DUWK��RQ�VRPH�OHYHO��EHKDYHV�DV�LI�LW�
ZHUH�D�VLQJOH�OLYLQJ�RUJDQLVP���
*HRFHQWULF����DQ�DVWURQRP\�V\VWHP�WKDW�WUHDWV�WKH�(DUWK�DV�WKH�FHQWHU�RI�WKH�
XQLYHUVH��,W�UHTXLUHV�GHYHORSLQJ�D�FRPSOLFDWHG�V\VWHP�WR�H[SODLQ�WKH�REVHUYHG�
SODQHWDU\�PRYHPHQWV�DQG�KDV�EHHQ�GLVFDUGHG�E\�VFLHQFH��+RZHYHU��WKLV�V\VWHP�
PDWFKHV�WKH�SHUFHSWLRQ�WKDW�WKH�KHDYHQO\�ERGLHV�DSSHDU�WR�EH�PRYLQJ�DURXQG�XV��
+HQFH��LW�LV�VWLOO�XVHIXO�WR�FRPPXQLFDWH�WKH�GLUHFW�SHUFHSWLRQV���
*UDYLW\����WKH�IRUFH�WKDW�GUDZV�PDWWHU�WR�WKH�FHQWHU��,Q�WKH�VRODU�V\VWHP��
JUDYLWDWLRQDO�DWWUDFWLRQ�KROGV�WKH�SODQHWV�LQ�WKHLU�RUELWV�DURXQG�WKH�VXQ�
+ROORZ�SRLQW����LQ�SHUVSHFWLYH�JHRPHWU\��D�SRLQW�IRUPHG�E\�FRQYHUJLQJ�WDQJHQW�OLQHV�
IURP�WKH�SHULSKHU\��,W�VHUYHV�DV�D�PRGHO�IRU�&RVPLF�IRUFHV�FRPLQJ�LQ�IURP�WKH�
RXWVLGH��
+RUQ�&OD\����VHH�%LRG\QDPLF�0DWHULDOV��
+RUQ�0DQXUH���VHH�%LRG\QDPLF�0DWHULDOV��
+RUQ�6LOLFD���VHH�%LRG\QDPLF�0DWHULDOV��
,PDJLQDWLYH�3HUFHSWLRQ����WKH�SURFHVV�RI�H[SODLQLQJ�REVHUYDWLRQV�ZLWK�LPDJLQDWLYH�
LPDJHV��7KHVH�HIIHFWLYHO\�SUHVHQW�D�JHVWDOW��WKDW�PD\�EH�EHWWHU�IRU�KROLVWLF�
XQGHUVWDQGLQJ�WKDQ�YHUEDO�GLVFRXUVH��7KH�JDUGHQHU�ZKR�FOLQJV�WR�WKH�PHFKDQLVWLF�
SDUDGLJP�ZLOO�EH�WHPSWHG�WR�VHH�WKH�VRLO��WKH�SODQW�DQG�WKH�DQLPDOV�DV�PDFKLQHV��
%LRG\QDPLFV�VWUHVVHV�OLYLQJ�WKRXJKWV�WR�XQGHUVWDQG�OLYLQJ�V\VWHPV��%LRG\QDPLF�
SUDFWLWLRQHUV�HQMR\�SHUVRQDOL]LQJ�WKH�JURZWK�LQIOXHQFHV�DV�LI�WKH\�ZHUH�OLYLQJ�
FUHDWXUHV�LQ�RUGHU�WR�HPSKDVL]H�WKH�YLWDOLW\�RI�WKH�OLIH�IRUFH��+HQFH��WKH�PD\�
GLVFXVV�WKH�OLIH�IRUFHV�DV�JQRPHV��GZDUYHV��V\OSKV��XQGLQHV��
.����SRWDVVLXP��D�VRLO�QXWULHQW�LPSRUWDQW�IRU�URRW�GHYHORSPHQW��
/HW�,W�5RW�7HD����D�WHUP�WR�GHVFULEH�D�WHD�SRSXODUL]HG�E\�0DULD�7KXQ��6KH�DGGV�
RIIHQVLYH�SHVWV��VXFK�DV�ELQGZHHG�RU�VOXJV��WR�D�EXFNHW�RI�ZDWHU�DQG�OHWV�WKH�
PL[WXUH�URW��7KH�OLTXLG�FDQ�WKHQ�EH�VSUD\HG�RQ�WKH�VRLO�DQG�LQKLELWV�IXUWKHU�JURZWK�
RI�WKH�SHVW��
/HYLW\����WKH�RSSRVLWH�RU�FRXQWHU�IRUFH�WR�JUDYLW\��,W�UHSUHVHQWV�WKH�IRUFHV�
VWUHDPLQJ�LQ�IURP�WKH�SHULSKHU\��
/LHELJ
V�/DZ�RI�WKH�0LQLPXP����VWDWHPHQW�WKDW�FURSV�IDLO�EHFDXVH�D�VLQJOH�NH\�
QXWULHQW�LV�ODFNLQJ��7KH�DQDORJ\�LV�WKDW�RI�D�EDUUHO�ZLWK�VWDYHV�EURNHQ�DW�GLIIHUHQW�
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OHQJWKV��WKH�EDUUHO�ZLOO�RQO\�KROG�ZDWHU�XS�WR�WKH�VKRUWHVW�VWDYH��$GGLQJ��VD\�
SRWDVK��ZRXOG�QRW�KHOS�LI�WKH�GHILFLHQF\�ZHUH�LQ�QLWURJHQ��
/LIH����7KH�OLIH�IRUFH�RU�HWKHU�DVVRFLDWHG�WKH�&ODVVLFDO�HOHPHQW�(DUWK��WKH�VROLG�
VWDWH�RI�PDWWHU�DQG�WKH�SK\VLFDO�ERG\��6HH�/LIH�)RUFH��7KH�WHUP��/LIH��LV�DSSOLHG�
WR�WKH�OLIH�IRUFH�DVVRFLDWHG�ZLWK�SK\VLFDO�VXEVWDQFHV��EHFDXVH�WKLV�OHYHO�RI�OLIH�
IRUFH�FUHDWHV�WKH�GLVWLQFWLRQ�EHWZHHQ�WKH�OLYLQJ�DQG�QRQ�OLYLQJ�ZRUOGV��
/LIH�IRUFH��HWKHU����WKH�IXQGDPHQWDO�FKL�RU�IRUFH�WKDW�GLVWLQJXLVKHV�OLYLQJ�EHLQJV�
IURP�QRQ�OLYLQJ��7KHUH�DUH�IRXU�VWDJHV�WKDW�FRUUHVSRQG�WR�WKH�)RXU�(OHPHQWV�LQ�WKH�
SK\VLFDO�ZRUOG�DQG�DOVR�WR�WKH�)RXU�/HYHOV�RI�VSLULWXDO�ERGLHV��7KH�OLIH�IRUFH�LV�DOVR�
GLVWLQJXLVKHG�E\�WKH�GHJUHH�WR�ZKLFK�LW�KDV�EHHQ�LQFRUSRUDWHG�LQWR�OLIH�ZHE�RI�WKH�
HFRV\VWHP��)RUFHV�PD\�H[LVW�LQ�WKH�RXWHU�:RUOG��EXW�QRW�\HW�KDYH�EHHQ�FDSWXUHG�
LQWR�OLYLQJ�EHLQJV����WKHVH�DUH�FDOOHG�IUHH��RU�OLYLQJ���2U�WKH�IRUFHV�FDQ�EH�FDSWXUHG�
DQG�LQFRUSRUDWHG�LQWR�OLYLQJ�RUJDQLVPV����WKHVH�DUH�FDOOHG�ERXQG��RU�GHDG���2QFH�WKH�
IRUFHV�KDYH�EHHQ�ERXQG��WKH\�FDQ�EH�SDVWHG�DORQJ�WR�RWKHU�RUJDQLVPV�KLJKHU�XS�WKH�
IRRG�FKDLQ��
6WDWH�RI�0DWWHU� &ODVVLFDO�1DPH� 7\SH�RI�/LIH�)RUFH�

�(WKHU��
6ROLG� (DUWK� /LIH�
/LTXLG� :DWHU� 6RXQG��7RQH�&KHPLFDO�
*DV� $LU� /LJKW�
3ODVPD� )LUH� :DUPWK�
�
/LJKW����7KH�OLIH�IRUFH�RU�HWKHU�DVVRFLDWHG�WKH�&ODVVLFDO�HOHPHQW�$LU��WKH�JDV�VWDWH�
RI�PDWWHU�DQG�WKH�DVWUDO�VSLULWXDO�ERG\��6HH�/LIH�IRUFH��
/LTXLG�0DQXUH����D�VOXUU\�RI�PDQXUH�LQ�ZDWHU�XVHG�DV�D�IHUWLOL]HU��7KH�PL[WXUH�LV�
XVXDOO\�DOORZHG�WR�IHUPHQW�RU��GLJHVW��EHIRUH�DSSOLFDWLRQ�DQG�WKH�ELRG\QDPLF�
PDWHULDOV�FDQ�EH�XVHG�WR�LPSURYH�WKH�GLJHVWLRQ�SURFHVV���
/XQDU�5K\WKPV��/LYLQJ�RUJDQLVPV��ZLWK�VR�PXFK�LQWHUQDO�ZDWHU��UHVSRQG�WR�WKH�PRRQ�
LQ�D�VLPLODU�ZD\�DV�WKH�WLGHV��7KH�PRVW�LPSRUWDQW�HIIHFW�LV�WKH�UHVSRQVH�WR�WKH�
ZD[LQJ�DQG�ZDQLQJ�PRRQ��,Q�JHQHUDO��WKH�IXOO�PRRQ�KHOSV�WR�GUDZ�ZDWHU�LQWR�SODQWV��
7KXV��JHUPLQDWLRQ�RI�VHHGV�LV�PRVW�UDSLG�DW�WKH�IXOO�PRRQ��6R�WKH�EHVW�WLPH�WR�SODQW�
LV�LQ�WKH�VHFRQG�TXDUWHU�RU�MXVW�EHIRUH�WKH�IXOO�PRRQ��5RRW�FURSV�RU�WUDQVSODQWLQJ�
FDQ�EH�GRQH�LQ�WKH�WKLUG�TXDUWHU��7KH�IRXUWK�TXDUWHU�LV�D�UHVW�SHULRG��EHVW�IRU�
ZHHGLQJ�DQG�RWKHU�FKRUHV���
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0DULD�7KXQ����JDUGHQHU�ZLWK�H[WHQVLYH�ELRG\QDPLF�H[SHULHQFH��6KH�GHYHORSHG�WKH�
%DUUHO�&RPSRVW�SUHSDUDWLRQ�DQG�ZRUNHG�RXW�WKH�UHODWLRQVKLSV�RI�WKH�0RRQ�WR�]RGLDF�
VLJQ��7KLV�DVWURORJLFDO�PHWKRG�LV�WKH�EDVLV�IRU�WKH�6WHOOD�1DWXUD�FDOHQGDU��
0HGLDWLRQ����VHH�'\QDPLF�3ODQW�3URFHVVHV�
0HWD�ODQJXDJH����D�VKDUHG�V\VWHP�RI�V\PEROV�XVHG�WR�H[SUHVV�DQG�FRPPXQLFDWH�
ILQH�DQG�GHWDLOHG�REVHUYDWLRQV�DERXW�WKH�ZRUNLQJV�RI�QDWXUH���
0RRQ�VLJQV���WKH�0RRQ�FUHDWHV�LQIOXHQFHV�EDVHG�RQ�ZKDW�SDUW�RI�WKH�]RGLDF�LW�
KDSSHQV�WR�EH�LQ��)LUH�VLJQV�KHOS�SODQWV�WKDW�IUXLW��DLU�VLJQV�WKRVH�WKDW�IORZHU��
ZDWHU�VLJQV�DUH�JRRG�IRU�OHDI\�SODQWV�DQG�HDUWK�VLJQV�IRU�URRW�FURSV��/HR�LV�D�IUXLW�
VLJQ�WKDW�LV�HVSHFLDOO\�EHQHILFLDO�WR�VHHG�FURSV��
0\FRUUKL]DO�IXQJL����FHUWDLQ�IXQJL�IRUP�V\PELRWLF�UHODWLRQV�ZLWK�WKH�URRWV�RI�
SODQWV��7KH�URRWV�JHW�VXSSOHPHQWDO�PRLVWXUH�DQG�QXWULHQWV�IURP�WKH�P\FRUUKL]DO�
IXQJL��ZKLOH�WKH�IXQJL�JHW�SODQW�VXJDUV�IURP�WKH�URRWV��7KH�P\FRUUKL]DO�IXQJL�WDNH�
YHU\�OLWWOH�IURP�WKH�URRW�LQ�FRPSDULVRQ�WR�ZKDW�WKH�URRW�JHWV�VR�WKH�UHODWLRQVKLS�LV�
KLJKO\�EHQHILFLDO��7RJHWKHU�WKHVH�PDNH�IRU�DQ�H[WUHPHO\�HIIHFWLYH�QHWZRUN�
GHOLYHULQJ�QXWULHQWV�EDFN�DQG�IRUWK�WR�HDFK�RWKHU��
1����QLWURJHQ��WKH�LPSRUWDQW�QXWULHQW�VXEVWDQFH�IRU�OHDI�JURZWK��1LWURJHQ�LV�DOVR�
DVVRFLDWHG�ZLWK�DQLPDO�OLIH�DV�WKH�FDUULHU�RI�WKH�DVWUDO�ERG\��
1HJHQWURS\����RUGHU��WKH�RSSRVLWH�RI�(QWURS\���
1HWWOH�WHD����D�XVHIXO�SODQW�IRRG�PDGH�IURP�VRDNLQJ�QHWWOHV�LQ�ZDWHU��1HWWOH�KDV�D�
KLJK�QLWURJHQ�FRQWHQW�LWVHOI�DQG�KHOSV�KDUPRQL]H�SODQWV�WKDW�DUH�QRW�DVVLPLODWLQJ�
IHUWLOL]HU�QXWULHQWV�DSSURSULDWHO\��
1RGHV����WKH�SRLQWV�ZKHUH�D�SODQHW
V�SDWK�FURVVHV�WKH�VRODU�HFOLSWLF��7KH�QRGHV�RI�
WKH�0RRQ
V�SDWK�DUH�FRQVLGHUHG�WLPHV�WR�DYRLG�VHHG�SODQWLQJ��
2XWHU�3ODQHWV����0DUV��-XSLWHU�DQG�6DWXUQ�DUH�ORFDWHG�IXUWKHU�IURP�(DUWK�WKDQ�
WKH�6XQ��7KHVH�DUH�DVVRFLDWHG�ZLWK�IRUFHV�WKDW�ZRUN�RYHU�ORQJ�F\FOHV��VXFK�DV�
PDLQWDLQLQJ�WKH�IRUP�RI�WKH�VSHFLHV�LQ�WKH�IUXLW�DQG�VHHG��7KHVH�IRUFHV�DUH�FDUULHG�
LQWR�WKH�(DUWK�ZLWK�ZDUPWK��OLJKW�DQG�VLOLFD��7KH\�DUH�WKHQ�UHOHDVHG�GXULQJ�WKH�
QH[W�JURZLQJ�VHDVRQ��WR�EH�XVHG�IRU�SODQW�GHYHORSPHQW�
3����SKRVSKRUXV��WKH�SODQW�QXWULHQW�LPSRUWDQW�IRU�GHYHORSLQJ�IORZHUV�DQG�VHHGV��
3DUDGLJP����D�FRQVWHOODWLRQ�RI�FRQFHSWV��YDOXHV��WHFKQLTXHV��HWF��VKDUHG�E\�WKH�
VFLHQWLILF�FRPPXQLW\��7KHVH�VKDUHG�FRQFHSWV�DUH�XVHG�QRW�MXVW�E\�VFLHQWLVWV��EXW�
DOVR�WKURXJKRXW�VRFLHW\�DV�D�ZD\�WR�WKLQN�DERXW�SUREOHPV�DQG�VROXWLRQV��7KH�
LQIOXHQFH�LV�VR�VXEWOH�WKDW�ZH�RIWHQ�GRQ
W�UHDOL]H�KRZ�RXU�H[SHFWDWLRQV�DUH�FRORUHG�
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E\�WKH�SUHYDLOLQJ�FRQFHSWV��)RU�H[DPSOH��WKH�9LFWRULDQV�ZHUH�HQDPRUHG�RI�WKHLU�
LQGXVWULDO�UHYROXWLRQ�DQG�VWUXFWXUHG�WKHLU�WKLQNLQJ�DURXQG�WKH�PRGHO�RI�UDLOURDGV��
PDVV�SURGXFWLRQ�DQG�KHDY\�LQGXVWU\��,Q�RXU�WLPH��WKH�ULVH�RI�WKH�FRPSXWHU�KDV�
EURXJKW�D�QHZ�SDUDGLJP����VRPH�ZRXOG�WHQG�WR�IRUPXODWH�DOO�SUREOHPV�DQG�
REVHUYDWLRQV�DV�LQIRUPDWLRQ�WKHRU\��
3DWWHUQ����D�V\VWHP�RI�RUGHU��7KH�SDWWHUQ�RIWHQ�DSSHDUV�WR�KDYH�EHHQ�
FRPPXQLFDWHG�RU�LQIOXHQFHG�IURP�WKH�RXWVLGH��
3HULJHH��3J���ZKHQ�WKH�PRRQ�LV�FORVHVW�WR�WKH�HDUWK��SODQWLQJV�WHQG�WR�EH�PRUH�
VXEMHFW�WR�SHVWV�DQG�PLOGHZ����WRR�PXFK�ZDWHU�LQIOXHQFH��,Q�JHQHUDO��LW�LV�EHWWHU�WR�
DYRLG�SODQWLQJ�RQ�ERWK�$J��3J�DQG�WKH�QRGHV�ZKHQ�WKH�PRRQ�SDVVHV�WKH�SDWK�RI�WKH�
HFOLSWLF��
3HULSKHU\����WKH�RXWVLGH��DV�RSSRVHG�WR�WKH�FHQWHU��,Q�ELRG\QDPLFV��WKH�VRXUFH�RI�
&RVPLF�IRUFHV�WKDW�FRPH�WR�WKH�(DUWK��
3IHLIIHU�&RPSRVW�6WDUWHU����VHH�%LRG\QDPLF�0DWHULDOV�
S+����PHDVXUH�RI�WKH�DPRXQW�RI�DFLGLW\��$�S+�RI���LV�QHXWUDO��ORZHU�LV�PRUH�DFLG��
KLJKHU�LV�PRUH�DONDOLQH��
3K\OORWD[\����WKH�QDPH�IRU�WKH�ZD\�OHDYHV�DUH�DUUDQJHG�DURXQG�WKH�VWHP��/HDYHV�
FDQ�EH�RSSRVLWH�HDFK�RWKHU��RU�SODFH�KDOIZD\�DURXQG�WKH�VWHP�IRU�WKH�QH[W�OHDI��2U�
WKH\�FDQ�EH�LQ�WKUHHV��D�WKLUG�RI�WKH�ZD\�DURXQG�WKH�VWHP�WR�WKH�QH[W�OHDI��)RU�WKH�
EODFNEHUU\�\RX�JR�WZLFH�DURXQG�WKH�VWHP�WR�DUULYH�DW�WKH�ILIWK�OHDI��WKLV�LV�D�UDWLR�
RI������,Q�RWKHU�SODQWV��UDWLRV�RFFXU�VXFK�DV������������������������HWF��
3K\VLFDO����WKH�ERG\�DVVRFLDWHG�ZLWK�VROLG�PDWWHU��HQOLYHQHG�E\�/LIH�FDWHJRU\�RI�OLIH�
IRUFH��6HH�)RXU�(OHPHQWV��
3RODULW\����WKH�REVHUYDWLRQ�WKDW�IRUFHV�DOLJQ�ZLWK�RSSRVLQJ�EXW�FRPSOHPHQWDU\�
SROHV���
3URMHFWLYH�JHRPHWU\����D�PHWKRG�RI�DQDO\WLF�JHRPHWU\�WKDW�HPSKDVL]HV�SHUVSHFWLYH�
EDVHG�RQ�WKH�IRFDO�SRLQW��7KH�LPSRUWDQW�REVHUYDWLRQ�LV�WKDW�HTXDOO\�YDOLG�JHRPHWU\�
V\VWHPV�FDQ�EH�EDVHG�RQ�HLWKHU�D�V\VWHP�UDGLDWLQJ�RXW�IURP�WKH�FHQWHU�RU�FRPLQJ�
LQ�IURP�WKH�SHULSKHU\��7KLV�VHUYHV�DV�D�PRGHO�IRU�QDWXUDO�IRUFHV�WKDW�FDQ�EH�RI�
ERWK�NLQGV��UDGLDWLQJ�RXWZDUG�RU�VWUHDPLQJ�LQZDUG��
5HGXFWLRQLVP����DQDO\WLFDO�DSSURDFK�WKDW�WULHV�WR�EUHDN�D�SUREOHP�GRZQ�LQWR�
PDQDJHDEOH�SRUWLRQV��,Q�VR�GRLQJ��LW�PD\�OHDYH�RXW�LPSRUWDQW�FRPSRQHQWV�RI�WKH�
RYHUDOO�VLWXDWLRQ��,Q�VRPH�FDVHV��LW�LV�QRW�SRVVLEOH�WR�XQGHUVWDQG�WKH�EHKDYLRU�RI�
WKH�ZKROH�IURP�PHUHO\�WKH�SURSHUWLHV�RI�LWV�SDUWV��
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5HWURJUDGH����PRYHPHQW�RI�WKH�SODQHWV�LQ�D�EDFNZDUG�GLUHFWLRQ��7KH�SODQHWV�
JHQHUDOO\�PRYH�DURXQG�WKH�VXQ�LQ�WKH�VDPH�GLUHFWLRQ�EXW�VRPHWLPHV��DV�WKH�(DUWK�
FDWFKHV�XS�LQ�LWV�RUELW�WR�RWKHU�SODQHWV��WKH�SODQHWV�DSSHDU�WR�UHYHUVH�GLUHFWLRQ��
6HOI�RUJDQL]LQJ����WKH�SULQFLSOH�RI�RSHQ�V\VWHPV��:KHQ�WKHUH�LV�D�IORZ�RI�HQHUJ\�
WKURXJK�WKH�V\VWHP��WKH�V\VWHP�LV�DEOH�WR�XVH�VRPH�RI�WKDW�HQHUJ\�WR�RUJDQL]H�
LWVHOI��DQ�DSSDUHQW�YLRODWLRQ�RI�HQWURS\��
6LOLFD��������WKH�FKHPLFDO�HOHPHQW��6L��DQ�LPSRUWDQW�QXWULHQW�IRU�SODQWV��EXW�RQH�WKDW�
LV�QRW�LQ�VKRUW�VXSSO\�LQ�VRLOV������WKH�&RVPLF�UHODWHG�JURZWK�IRUFH��DV�RSSRVHG�WR�
WKH�&DOFLXP��RU�(DUWK�UHODWHG�JURZWK�IRUFH��6HH�&DOFLXP��6LOLFD�ZRUNV�LQ�D�F\FOH��
7KH�VDQG�LQ�WKH�VRLO�GUDZV�LQ�IRUFHV�ZLWK�WKH�ZDUPWK�DQG�OLJKW�RI�VXPPHU��7KHVH�
DUH�KHOG�LQ�WKH�VLOLFD�FU\VWDOV�RI�HDUWK�XQWLO�WKH�IROORZLQJ�VSULQJ��7KHQ��ZLWK�WKH�
KHOS�RI�FOD\��WKH\�UDGLDWH�XS�DJDLQ��7KH\�OLQN�ZLWK�WKH�DUFKHW\SH��(JR��RI�WKH�VHHG�
DQG�PRYH�XS�WKURXJK�WKH�VWHP�WR�WKH�IUXLW��2QFH�WKH�QHZ�VHHG�LV�QXUWXUHG�E\�WKH�
VXPPHU�VXQ��LW�IDOOV�WR�(DUWK�DQG�UHSHDWV�WKH�F\FOH��
6RLO�)RRG�:HE����VRLO�LV�DFWXDOO\�D�FRPSOH[�HFRORJ\�RU�IRRG�ZHE��ZLWK�PDQ\�
V\PELRWLF�OLIH�IRUPV�FRQWULEXWLQJ�WR�LWV�VWUXFWXUH�DQG�IHUWLOLW\��
6ROLG�SRLQW��VXQ�SRLQW�����LQ�SURMHFWLYH�JHRPHWU\��D�SRLQW�WKDW�VHUYHV�DV�D�FHQWHU�IRU�
RXWZDUGO\�UDGLDWLQJ�IRUFHV��DV�GLVWLQJXLVKHG�IURP�D�+ROORZ�3RLQW�WKDW�VHUYHV�DV�D�
PRGHO�IRU�LQZDUGO\�VWUHDPLQJ�IRUFHV�IURP�WKH�SHULSKHU\��6HH�3URMHFWLYH�*HRPHWU\��
6SLULW����WKH�VHHG�RU�SDWWHUQ�RI�XQLYHUVDO�OLIH�IRUFH�WKDW�HQWHUV�LQWR�OLYLQJ�EHLQJV��
6SLULWXDO�ERGHV�DUH�WKRVH�QRW�XVXDOO\�YLVLEOH��HWKHULF��DVWUDO�DQG�HJR��WKDW�LQIOXHQFH�
WKH�SK\VLFDO�IRUP��6SLULW�GRHV�QRW�PHDQ�DQ\�VSHFLILF�UHOLJLRXV�EHOLHI�EXW�LV�D�
SUDFWLFDO�WHUP�IRU�WKH�XQVHHQ�IRUFHV��
6WHOOD�1DWXUD����EUDQG�QDPH�RI�D�FDOHQGDU�EDVHG�RQ�WKH�]RGLDF�LQWHUSUHWDWLRQV�RI�
0DULD�7KXQ��
6XEOLPDWLRQ����VHH�'\QDPLF�3ODQW�3URFHVVHV�
7HOHRORJ\����WKH�DVVHUWLRQ�WKDW�WKH�FDXVDO�DJHQW�LV�SXUSRVHIXO��WKDW�WKHUH�LV�D�
SXUSRVH�DQG�GHVLJQ�LQ�QDWXUH��&RQYHQWLRQDO�VFLHQFH�KDV�D�SUREOHP�ZLWK�VXFK�DQ�
DVVHUWLRQ�EHFDXVH�LW�FRQWUDGLFWV�WKH�DVVXPSWLRQ�RI�QHXWUDO�REMHFWLYLW\��
7HUUHVWULDO����UHODWLQJ�WR�WKH�(DUWK��DV�RSSRVHG�WR�WKH�&RVPRV��7KH�&DOFLXP�DQG�
6LOLFD�JURZWK�IRUFHV�KDYH�FRPSOHPHQWDU\�SROHV�RUJDQL]HG�DFFRUGLQJ�WR�ZKHWKHU�WKH�
IRUFHV�KDYH�EHHQ�DVVLPLODWHG�LQWR�WKH�HFRV\VWHP��ERXQG�RU�7HUUHVWULDO��RU�DUH�VWLOO�
LQ�WKH�SURFHVV�RI�EHLQJ�ORRVH�LQ�WKH�HQYLURQPHQW��IUHH�RU�&RVPLF���
7RQH��FKHPLFDO����WKH�OLIH�IRUFH�RU�HWKHU�DVVRFLDWHG�ZLWK�WKH�:DWHU�HOHPHQW��WKH�
OLTXLG�VWDWH�RI�VXEVWDQFHV�DQG�WKH�(WKHULF�VSLULWXDO�ERG\��6HH�/LIH�IRUFH��
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7UHH�3DVWH����D�SDVWH�DSSOLHG�LQ�WKH�ZLQWHU�WR�WUHH�WUXQNV�WR�HQFRXUDJH�WKH�HDUWK�
OLNH�DVSHFWV�RI�WKH�WUXQN�DQG�EDUN��PDGH�IURP�FRZ�PDQXUH�DQG�FOD\��6HH�%'�
3UHSDUDWLRQV���
:DUPWK����WKH�OLIH�IRUFH�RU�HWKHU�DVVRFLDWHG�ZLWK�WKH�)LUH�HOHPHQW��WKH�SODVPD�
VWDWH�RI�VXEVWDQFHV�DQG�WKH�(JR�VSLULWXDO�ERG\��6HH�OLIH�IRUFH��
:DWHU��������WKH�FODVVLFDO�HOHPHQW�WKDW�UHSUHVHQWV�WKH�OLTXLG�VWDWH�RI�VXEVWDQFHV��
6HH�)RXU�(OHPHQWV������WKH�FRPSRXQG�ZDWHU��XVHG�WR�GLVWULEXWH�VRPH�RI�WKH�%'�
SUHSDUDWLRQV��$�SURFHVV�RI�UK\WKPLF�VWLUULQJ�LV�XVHG�WR�SRWHQWL]H�WKH�ZDWHU�LQ�D�
ZD\�VLPLODU�WR�KRPHRSDWKLF�PHGLFLQH��
:RUOG����7KH�6SLULWXDO�%RGLHV�RI�WKH�(DUWK��7KH�6XQ�DW�WKH�FHQWHU�RI�WKH�VRODU�
V\VWHP�EHFRPHV�WKH�:RUOG�(JR�ZLWK�WKH�:RUOG�$VWUDO�SODQHWV�FLUFOLQJ��7KH�OLIH�
ERG\�RI�WKH�(DUWK�PDNHV�LW�SRVVLEOH�IRU�OLYLQJ�EHLQJV�WR�H[LVW��ZLWKLQ�WKH�
DWPRVSKHUH�LV�WKH�QHFHVVDU\�FRQFHQWUDWLRQ�RI�ZDUPWK��IRUFHV�DQG�HOHPHQWV��:RUOG�
(JR�HPDQDWHV�IURP�WKH�6XQ��:RUOG�$VWUDO�IRUFHV�IURP�WKH�SODQHWV��:RUOG�(WKHULF�
IRUFHV�DUH�PDLQWDLQHG�ZLWKLQ�WKH�DWPRVSKHUH��WKH�:RUOG�3K\VLFDO�ERG\�LV�WKH�(DUWK�
LWVHOI��
=RGLDF����WKH�UHJLRQV�RI�WKH�VN\�WKURXJK�ZKLFK�WKH�6XQ�DQG�SODQHWV�PRYH��
'LIIHUHQW�UHJLRQV�RI�WKH�VN\�SURYLGH�GLIIHUHQW�SDWWHUQ�HIIHFWV��VR�WKDW�WKH�
FRPELQDWLRQ�RI�WKH�VXQ��PRRQ�RU�SODQHWV�ZLWK�D�FHUWDLQ�SRUWLRQ�RI�WKH�VN\�
HPSKDVL]HV�GLIIHUHQW�DVSHFWV�RI�JURZWK�DQG�FKDQJH��0DULD�7KXQ�LQWHUSUHWV�WKHVH�
HIIHFWV�DFFRUGLQJ�WKH�HOHPHQWV�RI�WKH�]RGLDF�VLJQV��)LUH�VLJQV�KHOS�SODQWV�WKDW�
IUXLW��DLU�VLJQV�WKRVH�WKDW�IORZHU��ZDWHU�VLJQV�DUH�JRRG�IRU�OHDI\�SODQWV�DQG�HDUWK�
VLJQV�IRU�URRW�FURSV��/HR�LV�D�IUXLW�VLJQ�WKDW�LV�HVSHFLDOO\�EHQHILFLDO�WR�VHHG�FURSV�


