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'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV 6LGH���DY���

ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW ��������

K\GURJHQ��DQG�R[\JHQ��EXW�QRW�QLWURJHQ��&DUERK\GUDWHV�DUH�WKH�PDLQ�FRQVWLWXHQW�RI�PRVW�YHJHWDEOHV�DQG�IUXLWV��SURYLGH�IRXU�FDORULHV�SHU�JUDP��DQG�DUH�SUHVHQW�RQO\�LQ�VPDOO�TXDQWLWLHV�LQ�DQLPDO�SURGXFWV��z FRPSDUH�SURWHLQz DQG�IDWFDUE�XSDIWHU�DQ\�SHULRG�RI�FDUERK\GUDWH�GHSOHWLRQ��SDUWLFXODUO\�DV�SDUW�RI�D�F\FOLF�NHWRJHQLF�GLHW���WKH�FRQVXPSWLRQ�RI�ODUJH�TXDQWLWLHV�RI�FDUERK\GUDWHV�ZLWK�WKH�LQWHQW�RI�VDWXUDWLQJ�PXVFOH�JO\FRJHQ�VWRUHV��FDUSDO�WXQQHOFDWDEROLF��FDWDEROLVPWHQGLQJ�WR�EUHDN�GRZQ�WLVVXH��PXVFOH�WLVVXH�LQ�SDUWLFXODU�z FRPSDUH�DQDEROLFFF FXELF�FHQWLPHWHU�FKDONFKHDWLQJ��FKHDW�UHSVD�FKHDW�UHS�LV�D�UHSHWLWLRQ�SHUIRUPHG�E\�GHYLDWLQJ�IURP�VWULFW�IRUP��OHDQLQJ��DGGLQJ�H[WUD�PRPHQWXP�DW�WKH�ERWWRP�RI�WKH�PRYHPHQW�ZLWK�ZKROH�ERG\�PRWLRQ��DIWHU�D�OLIWHU�KDV�UHDFKHG�WKH�SRLQW�RI�IDLOXUH�ZLWK�D�JLYHQ�ZHLJKW��z FRPSDUH�FKHDW�UHSFKLQQLQJ�EDUFKLQV��FKLQ�XSVFKROHVWHUROFLUFXLW�WUDLQLQJ$�VHTXHQFH�RI�H[HUFLVHV�SHUIRUPHG�RQH�DIWHU�WKH�RWKHU�ZLWK�OLWWOH�UHVW�LQ�EHWZHHQ��7KLQN�RI�LW�DV�EHLQJ�VRPHZKHUH�LQ�EHWZHHQ�WUDGLWLRQDO�DHURELFV�DQG�WUDGLWLRQDO�ZHLJKW�WUDLQLQJ��FLWULF�DFLG�F\FOHVHH�.UHEV�F\FOH&.' VHH�F\FOLF�NHWRJHQLF�GLHW&/$ VHH�FRQMXJDWHG�OLQROHLF�DFLGFOHDQFOHDQ�DQG�MHUN&16��&HQWUDO�1HUYRXV�6\VWHP7KH�EUDLQ�DQG�VSLQDO�FRUG��LQ�YHUWHEUDWHV��FROODUV��ZHLJKW�FROODUV >SLF@DQ\�NLQG�RI�VOHHYH�ZKLFK�PD\�EH�VOLSSHG�RYHU�WKH�HQG�RI�D�ZHLJKW�EDU�DIWHU�WKH�SODWHV�KDYH�EHHQ�SXW�RQ�DQG�WKHQ�WLJKWHQHG�WR�KROG�WKH�SODWHV�VHFXUHO\�RQ�WKH�EDU��7KLV�SUHYHQWV�SODWHV�IURP�VOLSSLQJ�RII�WKH�HQG�RI�WKH�EDU��VKLIWLQJ�SRVLWLRQ��RU�UDWWOLQJ�GXULQJ�WKH�H[HUFLVH��FRORVWUXPD�WKLQ��OHPRQ�FRORUHG�OLTXLG�SURGXFHG�E\�WKH�PRWKHU
V�EUHDVWV�LQ�WKH�ILUVW�GD\�RU�VR�DIWHU�JLYLQJ�ELUWK��:KLOH�FRORVWUXP�LV�EHQHILFLDO�IRU�D�QHZERUQ�LQIDQW�RI�WKH�VDPH�VSHFLHV�DV�WKH�RQH�SURYLGLQJ�WKH�FRORVWUXP��LW�LV�QRW�EHQHILFLDO�IRU�DGXOWV��$GXOWV�GR�QRW�KDYH�WKH�VDPH�FDSDFLW\�DV�D�QHZERUQ�DQLPDO�WR�WDNH�XS�HQWLUH�SURWHLQV�LQ�WKH�*,�V\VWHP�ZLWKRXW�GLJHVWLQJ�WKHP�ILUVW��'R�QRW�ZDVWH�\RXU�PRQH\�RQ�FRORVWUXP�XQOHVV�\RX
UH�OHVV�WKDQ���PRQWKV�ROG�DQG�RI�ERYLQH�RULJLQ��z VHH�WKH�0LVF�)LWQHVV�:HLJKWV�)$4��6XSSOHPHQWV�&RORVWUXPFRPSRXQG��FRPSRXQG�PRYHPHQWDQ�H[HUFLVH�WKDW�WDUJHWV�D�PRUH�WKDQ�PXVFOH�RU�PXVFOH�JURXS�VLPXOWDQHRXVO\��XVXDOO\�WKH�PRYHPHQW�LQYROYHV�IOH[LQJ�RU�H[WHQGLQJ�DW�OHDVW�WZR�MRLQWV��ODW�SXOOGRZQV� VTXDWV��DQG�EHQFK�SUHVVHV�DUH�FRPSRXQG�PRYHPHQWV��FXUOV� OHJ�H[WHQVLRQV�



'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV 6LGH���DY���

ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW ��������

DQG�IO\HV�DUH�QRW��z FRPSDUH�LVRODWLRQ��LVRODWLRQ�PRYHPHQWFRQFHQWUDWLRQ�FXUOVD�W\SH�RI�ELFHS�FXUO�SHUIRUPHG�RQH�KDQGHG�ZLWK�D�GXPEEHOO���WKH�WRUVR�OHDQLQJ�IDU�IRUZDUG�DQG�WKH�HOERZ�HLWKHU�GLUHFWO\�EHORZ�WKH�VKRXOGHU�RU�VRPHZKDW�EHKLQG��8VXDOO\�WKH�XSSHU�DUP�LV�VXSSRUWHG�E\�WKH�LQQHU�WKLJK�RI�WKH�OLIWHU��WKRXJK�WKLV�LV�QRW�UHTXLUHG��FRQFHQWULFGRQH�DV�WKH�PXVFOH�FRQWUDFWV���FRQFHQWULF�VWUHQJWK��LV�WKH�ZHLJKW�WKDW�FDQ�EH�OLIWHG�ZRUNLQJ�DJDLQVW�JUDYLW\��WKDW
V�ZKDW�\RX�XVXDOO\�WKLQN�RI�DV�
ZHLJKWOLIWLQJ
��z FRPSDUH�HFFHQWULFFRQMXJDWHG�OLQROHLF�DFLG��&/$�$�SDUWLFXODU�VWUXFWXUDO�YDULDQW�RI�OLQROHLF�DFLG��D�FRPPRQ�XQVDWXUDWHG�IDWW\�DFLG���6HYHUDO�VWXGLHV�H[LVW�VXSSRUWLQJ�D�SRWHQWLDO�KHDOWK�EHQHILW�RI�FRQMXJDWHG�OLQROHLF�DFLG��&/$���1R�VWXGLHV�VXJJHVW�WKDW�LW�ZLOO�DLG�PXVFOH�JURZWK�RU�IDW�ORVV��,W�LV�IRRG��FHUWDLQO\�EHWWHU�WKDQ�VRPH�RWKHU�IDW�VRXUFHV��EXW�WUHDW�LW�DFFRUGLQJO\��z VHH�WKH�0LVF�)LWQHVV�:HLJKWV�)$4��6XSSOHPHQWV�&/$FRUWLFRVWHURLGVFDWDEROLF VWHURLGV�VXFK�DV�SUHGQLVRQH�RU�FRUWLVRO��7KHVH�DUH�XVHG�WR�UHGXFH�LQIODPPDWLRQ�E\�VLJQDOOLQJ�WLVVXHV�WR�EUHDN�GRZQ��:KLOH�WKLV�FHUWDLQO\�GRHV�KDYH�PHGLFDO�XVHV��FRUWLFRVWHURLGV�ZLOO�QRW�DLG�LQ�EXLOGLQJ�PXVFOH��TXLWH�WKH�RSSRVLWH��LQ�IDFW��FRUWLVRO��FRUWLVRQHD�FRUWLFRVWHURLGFUDPS��PXVFOH�FUDPSSDLQIXO��LQYROXQWDU\�PXVFXODU�FRQWUDFWLRQ�FUHDWLQH1DWXUDOO\�RFFXUULQJ�LQ�PXVFOH�WLVVXH��FUHDWLQH�IXQFWLRQV�DV�D�VHFRQGDU\�UHVHUYRLU�IRU�VKRUW�WHUP�HQHUJ\�WR�EH�GUDZQ�XSRQ�ZKHQ�$73��DGHQRVLQH�WULSKRVSKDWH��VWRUHV��WKH�HQHUJ\�VWRUDJH�PROHFXOH�WKDW�GULYHV�PXVFXODU�FRQWUDFWLRQ��DUH�GHSOHWHG��6XSSOHPHQWDO�FUHDWLQH�PRQRK\GUDWH�DGGHG�WR�WKH�GLHW�ZLOO�LQFUHDVH�WKH�FRQFHQWUDWLRQ�RI�FUHDWLQH�SKRVSKDWH�ZLWKLQ�PXVFOH�WLVVXH�ZKLFK�PD\�LQFUHDVH�RQH
V�DELOLW\�WR�SHUIRUP�EULHI��KLJK�LQWHQVLW\�H[HUFLVH��z VHH�WKH�0LVF�)LWQHVV�:HLJKWV�)$4��6XSSOHPHQWV�&UHDWLQHFURVVRYHU��FURVVRYHU�PDFKLQHVHH�FDEOH�FURVVRYHUFUXQFKHVDQ�H[HUFLVH�SHUIRUPHG�E\��FXUOLQJ��WKH�PLGVHFWLRQ�WR�GUDZ�WKH�EDVH�RI�WKH�ULEFDJH�DQG�WKH�KLSV�DV�FORVH�WRJHWKHU�DV�SRVVLEOH��WKH�KLS�MRLQWV�WKHPVHOYHV�VKRXOG�QRW�PRYH�GXULQJ�WKH�PRYHPHQW�DQG�DUH�XVXDOO\�KHOG�DW�D����GHJUHH�DQJOH�E\�SXWWLQJ�WKH�ORZHU�OHJV�RQ�D�FKDLU�RU�EHQFK�ZLWK�RQH
V�EDFN�RQ�WKH�IORRU��FXUO��ELFHSV�FXUO >SLF@FXUO��UHYHUVH >SLF@$�YDULDWLRQ�RQ�WKH�ELFHSV�FXUO�LQ�ZKLFK�WKH�SDOPV�DUH�NHSW�IDFLQJ�GRZQZDUGV��SURQDWHG��WKURXJKRXW�WKH�PRYHPHQW��SUHYHQWLQJ�WKH�IXOO�FRQWUDFWLRQ�RI�WKH�ELFHSV�DQG�WUDQVIHUULQJ�PRUH�RI�WKH�IRUFH�RQWR�WKH�EUDFKLRUDGLDOLV��7\SLFDOO\��\RX
OO�RQO\�EH�DEOH�WR�GR�WZR�WKLUGV�WR�WKUHH�TXDUWHUV�DV�PXFK�ZHLJKW�DV�\RX�ZRXOG�EH�DEOH�WR�GR�LQ�D�VWDQGDUG�ELFHSV�FXUO��FXW��FXWVYLVLELOLW\�RI�LQGLYLGXDO�PXVFOHV�DQG�PXVFOH�KHDGV��7R�EH��FXW���LW�VKRXOG�EH�HDV\�WR�LGHQWLI\�E\�VLJKW�WKH�KHDGV�RI�WKH�GHOWRLG�DQG�GLYLGLQJ�OLQHV�EHWZHHQ�WKH�GLIIHUHQW�KHDGV�RI�WKH�TXDGULFHSV��z FRPSDUH�ULSSHGFXWWLQJ��FXWWLQJ�XSWR�ORVH�ERG\IDW��SUHIHUDEO\�ZLWK�DV�OLWWOH�ORVV�RI�PXVFOH�DQG�RWKHU�OHDQ�WLVVXH�DV�SRVVLEOH��z FRPSDUH�EXONLQJF\FOLF�$GHQRVLQH�0RQRSKRVSKDWH



'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV 6LGH���DY���

ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW ��������

LPSRUWDQW�LQ�WKH�UHJXODWLRQ�RI�PHWDEROLF�DQG�QHXURORJLF�SURFHVVHV�DQG�DFWLYLW\��F$03�LV�JHQHUDWHG�LQ�UHVSRQVH�WR�WKH�DFWLYDWLRQ�RI�FHOOXODU�UHFHSWRUV�DQG��LQ�WXUQ��WKH�SUHVHQFH�RI�F$03�ZLWKLQ�WKH�FHOO�DFWLYDWHV�WKH�SURFHVV�LQ�TXHVWLRQ��F$03�LV�EURNHQ�GRZQ�E\�F$03�SKRVSKRGLHVWHUDVH��7KH�DFWLYLW\�DQG�GXUDWLRQ�RI�WKH�SURFHVV�LV�JRYHUQHG�E\�WKH�UDWH�DW�ZKLFK�F$03�LV�SURGXFHG�LQ�UHVSRQVH�WR�UHFHSWRU�DFWLYDWLRQ�DQG�WKH�UDWH�DW�ZKLFK�LW�LV�EURNHQ�GRZQ��7KLV�LV�ZK\�WKH�FRPELQDWLRQ�RI�HSKHGULQH�DQG�FDIIHLQH�SURGXFH�D�JUHDWHU�PHWDEROLF�UHVSRQVH�WKDQ�WKH�VXP�RI�WKHLU�HIIHFWV�ZKHQ�WDNHQ�LQGLYLGXDOO\��HSKHGULQH�LQFUHVHDVHV�UHFHSWRU�DFWLYDWLRQ��FDIILHQH�LQKLELWV�F$03�EUHDNGRZQ��F\FOLF�NHWRJHQLF�GLHW��&.'D�NHWRJHQLF�ZLWK�WKH�LQWHQWLRQDO�DGGLWLRQ�RI�SHULRGLF��FDUE�XSV���DV�RSSRVHG�WR�VQDSSLQJ�DQG�JRLQJ�EHUVHUN�LQ�D�GRXJKQXW�VKRS�EHFDXVH�\RX�FDQ
W�WDNH�LW�DQ\�PRUH���7KH�NHWRJHQLF�SHULRGV�W\SLFDOO\�ODVW�ILYH�GD\V�WR�D�PRQWK�RU�ORQJHU��FDUE�XSV�DUH�XVXDOO\�RQO\�KDOI�D�GD\�WR�WZR�GD\V��F\FOLQJ,Q�UHIHUHQFH�WR�GUXJV�RU�VXSSOHPHQWV��D��F\FOH��LV�D�GRVDJH�RU�XVDJH�UHJLPHQ�WKDW�ODVWV�D�ILQLWH�SHULRG�RI�WLPH�ZLWK�D�SODQQHG�VHTXHQFH�RI�GRVHV�DQG�WLPHV��ZKLFK�PD\�RU�PD\�QRW�EH�WKH�VDPH��

GHDGOLIW >SLF@DQ�H[HUFLVH�SHUIRUPHG�E\�VTXDWWLQJ�GRZQ�WR�SLFN�XS�D�EDUEHOO�RII�WKH�IORRU��VWDQGLQJ�XS�VWUDLJKW��RU�OHDQLQJ�EDFN�VOLJKWO\���DQG�WKHQ�SXWWLQJ�LW�EDFN�GRZQ��6LPSOH��QR"�z VHH�WKH�0LVF�)LWQHVV�:HLJKWV�)$4��:KDW�LV�WKH�SURSHU�ZD\�WR�GHDGOLIW"GHDGOLIW�EDUD�EDU��XVXDOO\�EXW�QRW�QHFHVVDULO\�VWUDLJKW��ZKLFK�LV�VPRRWK�LQ�WKH�FHQWHU��EXW�LV�NQXUOHG�LQ�WKH�DUHDV�D�OLIWHU�LV�OLNHO\�WR�JULS�ZKLOH�SHUIRUPLQJ�D�GHDGOLIW�z FRPSDUH�VTXDW�EDUGHFOLQH�EHQFK�SUHVVGHILQLWLRQYLVLELOLW\�RI�WKH�VKDSH�DQG�GHWDLO�RI�LQGLYLGXDO�PXVFOHV�DV�RFFXUV�LQ�LQGLYLGXDOV�ZLWK�ORZ�ERG\IDW��GHOWRLGV��GHOWVWKH�VKRXOGHU�PXVFOHV��ZKLFK�DUH�GLYLGHG�LQWR�WKUHH�KHDGV��DQWHULRU��PHGLDO��DQG�SRVWHULRU�GHR[\ULERQXFOHLFDFLG��'1$�WKH�FKHPLFDO��W\SLFDOO\�IRUPHG�LQWR�FKURPRVRPHV��WKDW�IRUPV�WKH�FKHPLFDO�EDVLV�RI�JHQHWLFV�DQG�KHUHGLW\��<RXU�'1$�LV�ZKDW�PDNHV�\RX�D�KXPDQ��DVVXPLQJ�WKDW
V�ZKDW�\RX�DUH��DQG�QRW�D�KDPVWHU��DVVXPLQJ�\RX
UH�QRW��LW
V�KDUG�WR�WHOO�WKHVH�WKLQJV�RYHU�WKH�QHW��GH[WURVH6HH�JOXFRVH'+7 VHH�GLK\GURWHVWRVWHURQHGLDEHWHVGLK\GURWHVWRVWHURQHD�KLJKO\�DQGURJHQLF KRUPRQH�SURGXFHG�IURP�WHVWRVWHURQH�E\�WKH�HQ]\PH���DOSKD�UHGXFWDVH��7KLV�KRUPRQH�LV�WKH�SULPDU\�FXOSULW�LQ�PDOH�SDWWHUQ�EDOGQHVV�DQG�EHQLJQ�SURVWDWH�HQODUJHPHQW��GLQLWURSKHQRO������GLQLWURSKHQRO��'13 >GHMD@$�SRWHQW�QRQVHOHFWLYH�XQFRXSOHU�RI�R[LGDWLYH�SKRVSKRU\ODWLRQ�WKDW�LV�QRW�RQO\�HIIHFWLYH�
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'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV 6LGH���DY���

ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW ��������

ZKHQ�LQJHVWHG��EXW�FDQ�DOVR�EH�DEVRUEHG�WKURXJK�WKH�VNLQ��,W�LV�XVHG�LQGXVWULDOO\�DV�D�ZRRG�SUHVHUYDWLYH��LQ�WKH�SURGXFWLRQ�RI�H[SORVLYHV��DQG�DV�DQ�LQJUHGLHQW�LQ�LQVHFWLFLGHV��,W�LV�H[WUHPHO\�IODPPDEOH�RU�H[SORVLYH�ZKHQ�GU\��,WV�XVH�DV�D�ZHLJKW�ORVV�DLG�GDWHV�EDFN�WR�WKH�����
V��EXW�VLGH�HIIHFWV�VXFK�DV�OHWKDUJ\��PDODLVH��GHDWK��DQG�EDG�EUHDWK�VRRQ�FDXVHG�WKH�PHGLFDO�HVWDEOLVKPHQW�WR�GLVFRQWLQXH�LWV�XVH��5HLQWURGXFHG�WR�WKH�SXEOLF�DV�D�ZHLJKW�ORVV�WHFKQLTXH�E\�WKH�ODWH�'DQ�'XFKDLQH��WKH�VPDOO�WKHUDSHXWLF�UDQJH��WKH�GLIIHUHQFH�EHWZHHQ�WKH�HIIHFWLYH�GRVH�DQG�WKH�OHWKDO�GRVH��DQG�VHULRXV�VLGH�HIIHFWV�KDYH�FRQWLQXHG�WR�GLVFRXUDJH�LWV�XVH��z VHH�DOVR�WKH�0LVF�)LWQHVV�:HLJKWV�)$4��'13GLS�EHOW >SLF@ >SLF@D�EHOW��XVXDOO\�ZLWKRXW�D�EXFNOH��ZLWK�D�FKDLQ�RU�RWKHU�PHWKRG�RI�DWWDFKLQJ�D�ZHLJKW�DV�D�VLPSOH�DQG�FRPIRUWDEOH�ZD\�RI�DGGLQJ�ZHLJKW�ZKHQ�SHUIRUPLQJ�H[HUFLVHV�LQYROYLQJ�OLIWLQJ�RQH
V�RZQ�ERG\��$�GLS�EHOW�LV�PRVW�FRPPRQO\�XVHG�ZKHQ�SHUIRUPLQJ�GLSV��JR�ILJXUH���DQG�FKLQ�XSV���WKRXJK�LW�FDQ�EH�DQ�HIIHFWLYH�ZD\�RI�DOORZLQJ�WKH�OLIWHU�WR�SHUIRUP�SXOO�GRZQVZLWKRXW�OLIWLQJ�RQHVHOI�XS�LQWR�WKH�DLU�GXULQJ�WKH�PRYHPHQW��GLSVGLXUHWLFD�GUXJ�WKDW�LQFUHDVHV�WKH�UDWH�DW�ZKLFK�ZDWHU�LV�H[FUHWHG�WKURXJK�WKH�NLGQH\V�z VHH�WKH�0LVF�)LWQHVV�:HLJKWV�)$4��'LXUHWLFV'1$ VHH�GHR[\ULERQXFOHLFDFLG'13 VHH�GLQLWURSKHQROGRZQUHJXODWLRQz FRPSDUH�XSUHJXODWLRQGXPEEHOOD�VKRUW�EDU�ZLWK�IL[HG�RU�FKDQJHDEOH�ZHLJKWV�PRXQWHG�RQ�HDFK�HQG�ZLWK�HQRXJK�VSDFH�LQ�EHWZHHQ�WR�JULS�ZLWK�RQH�KDQG��WKH�WHUP��GXPEEHOO��FRPHV�IURP�WKH�SUDFWLFH�RI�GHPRQVWUDWLQJ�VWUHQJWK�E\�OLIWLQJ�KHDY\�FDVW�PHWDO�EHOOV��OLNH�WKH�/LEHUW\�%HOO��RQO\�VPDOOHU�DQG�QRW�FUDFNHG���$��GXPE�EHOO��ZDV�D�EHOO�PDGH�ZLWKRXW�D�FODSSHU�VR�WKDW�LW�ZRXOG�QRW�ULQJ�WKURXJK�RQH
V�VKRZ�RI�SK\VLFDO�SURZHVV��(YHQWXDOO\��DQ\�ZHLJKW�PHDQW�WR�EH�KHIWHG�ZLWK�RQH�KDQG�ZDV�UHIHUUHG�WR�DV�D��GXPEEHOO��DQG�DIWHU�ZKDW�ZH�QRZ�WKLQN�RI�DV�EHLQJ�D�GXPEEHOO�VKDSH�EHFDPH�VWDQGDUG��WKH�ZRUG��EDU�EHOO��RU��EDUEHOO��ZDV�FRLQHG�WR�UHIHU�WR�D�VLPLODU�ZHLJKW�ZLWK�D�FHQWUDO�EDU�ORQJ�HQRXJK�WR�EH�KHOG�HDVLO\�ZLWK�WZR�KDQGV��z FRPSDUH�EDUEHOO

(&$��(&$�VWDFN(SKHGULQH� &DIIHLQH���DQG�$VSLULQz VHH�DOVR�WKH�0LVF�)LWQHVV�:HLJKWV�)$4��(SKHGULQH�(&$�6WDFNHFFHQWULFGRQH�DV�WKH�PXVFOH�H[WHQGV�RU�UHOD[HV���HFFHQWULF�VWUHQJWK��LV�WKH�ZHLJKW�WKDW�FDQ�EH�ORZHUHG�XQGHU�FRQWURO�z FRPSDUH�FRQFHQWULFHFWRPRUSKWKLQ�DQG�OLQHDU�ERG\�W\SH�z FRPSDUH�HQGRPRUSKz DQG�PHVRPRUSK
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'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV 6LGH����DY���

ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW ��������

()$ VHH�HVVHQWLDO�IDWW\�DFLGVHOHFWURO\WHVPLQHUDOV�VXFK�DV�VRGLXP��SRWDVVLXP��PDJQHVLXP��DQG�FDOFLXP�XVHG�E\�FHOOV�LQ�WKH�FUHDWLRQ�DQG�HOLPLQDWLRQ�RI�PHPEUDQH�SRWHQWLDOV�XVHG�WR�SURSDJDWH�QHUYH�LPSXOVHV�DQG�PXVFXODU�FRQWUDFWLRQ�HQGRFULQHJODQGV�WKDW�SURGXFH�FKHPLFDOV�UHOHDVHG�LQWR�WKH�EORRGVWUHDP��7KH�SLWXLWDU\�DQG�DGUHQDO�JODQGV�DUH�HQGRFULQH�JODQGV��VDOLYDU\�JODQGV�DQG�VZHDW�JODQGV�DUH�QRW��HQGRPRUSKURXQGHG�ERG\�W\SH�ZLWK�VPDOO�VKRXOGHUV�z FRPSDUH�HFWRPRUSKz DQG�PHVRPRUSKHQ]\PHD�SURWHLQ�FDWDO\VW��HQ]\PHV�DUH�LQYROYHG�LQ�GLJHVWLRQ�DQG�ERWK�WKH�V\QWKHVLV�DQG�EUHDNGRZQ�RI�SURWHLQV��KRUPRQHV��DQG�RWKHU�VXEVWDQFHV�LQ�WKH�ERG\�HSKHGUDDQ�KHUE��DOVR�NQRZQ�DV�0D�+XDQJ�DQG��0RUPRQ�7HD��FRQWDLQLQJ�HSKHGULQH�DQG�SVHXGRHSKHGULQHHSKHGULQHD�FRPPRQ�EHWD�DJRQLVW�XVHG�WR�UHOLHYH�WKH�V\PSWRPV�RI�DVWKPD��LW�GLODWHV�EURQFKLDO�SDVVDJHV�DQG�LV�DOVR�D�VWLPXODQW�z FRPSDUH�SVHXGRHSKHGULQHz VHH�DOVR�WKH�0LVF�)LWQHVV�:HLJKWV�)$4��(SKHGULQH�(&$�6WDFNHSLQHSKULQHDOVR�NQRZQ�DV�DGUHQDOLQH��HSLQHSKULQH�LV�D�V\PSDWKRPLPHWLF�KRUPRQH�SURGXFHG�E\�WKH�DGUHQDO�JODQGV�WKDW�DFFHOHUDWHV�KHDUW�UDWH��FRQVWULFWV�EORRG�YHVVHOV��UDLVHV�EORRG�SUHVVXUH��GLODWHV�EUHDWKLQJ�SDVVDJHV��DQG�DFFHOHUDWHV�WKH�SHULVWDOWLF�PRWLRQ�RI�WKH�PXVFOHV�OLQLQJ�WKH�LQWHVWLQHV��HSLSK\VHDO�SODWHVWKH��SODWH��RQ�WKH�HQG�RI�D�ERQH��SDUWLFXODUO\�WKH�ORQJ�ERQHV�RI�WKH�DUP�DQG�OHJ�ZKLFK�UHPDLQ�XQIXVHG�WR�WKH�UHVW�RI�WKH�ERQH�GXULQJ�JURZWK��2QFH�WKH\�EHFRPH�IXVHG��WKHVH�ERQHV�FHDVH�WR�JURZ�ORQJHU��HUJRJHQLFWHQGLQJ�WR�LQFUHDVH�PXVFXODU�SRZHU��HQGXUDQFH��RU�VL]H�HVVHQWLDO�DPLQR�DFLGVDPLQR�DFLGV�ZKLFK�FDQQRW�EH�V\QWKHVL]HG�E\�WKH�ERG\�IURP�RWKHU�DPLQR�DFLGV�DQG��WKXV��PXVW�EH�SUHVHQW�LQ�WKH�GLHW��OHXFLQH��LVROHXFLQH��O\VLQH��PHWKLRQLQH��SKHQ\ODODQLQH��WU\SWRSKDQ��DQG�YDOLQH�HVVHQWLDO�IDWW\�DFLGVXQVDWXUDWHG�IDWW\�DFLGV�ZKLFK�FDQQRW�EH�V\QWKHVL]HG�E\�WKH�ERG\�DQG�DUH�XVHG�DV�WKH�VWDUWLQJ�SRLQW�IRU�WKH�ELRV\QWKHVLV�RI�QHFHVVDU\�PHWDEROLF�DQG�KRUPRQDO�FKHPLFDOV��HVWURJHQ��HVWURJHQLF >GHMD@7KHUH�LV�QR�RQH�KRUPRQH�QDPHG��HVWURJHQ���HVWURJHQV�DUH�KRUPRQHV�WKDW�LQGXFH�RU�DFFHQWXDWH�IHPDOH�VH[XDO�FKDUDFWHULVWLFV��DV�ZHOO�DV�SHUIRUPLQJ�RWKHU�IXQFWLRQV��GHSHQGLQJ�RQ�WKH�VSHFLILF�KRUPRQH���(VWURJHQV�LQFOXGH�HVWURQH��SURJHVWHURQH��DQG�HVWUDGLRO���HVWURJHQLF��PHDQV��WHQGLQJ�WR�LQGXFH�WKH�VDPH�HIIHFWV�WKDW�HVWURJHQ�GRHV���ZKLOH�FKHPLFDOV�WKDW�PLPLF�WHVWRVWHURQH�DUH�DOPRVW�QRQH[LVWHQW�LQ�QDWXUH��RXU�IRRG�VXSSO\��DQG�RXU�HQYLURQPHQW��HVWURJHQLF�FKHPLFDOV�DUH�FRPPRQ��6RPH�RI�WKHVH��VXFK�DV�JHQHVWHLQ��IRXQG�LQ�VR\��KDYH�JRWWHQ�FRQVLGHUDEOH�SUHVV�FRYHUDJH�EHFDXVH�WKH\�DUH�ZHDN�HVWURJHQV��PHDQLQJ�WKDW�ZKLOH�WKH\�FDQ�RFFXS\�DQ�HVWURJHQ�UHFHSWRU���WKH\�GR�QRW�VWLPXODWH�WKH�UHFHSWRU�WR�DV�JUHDW�DQ�H[WHQW�DV�WKH�ERG\
V�RZQ�HVWURJHQV�ZRXOG��ZKLFK�FDQ�UHGXFH�RQH
V�ULVN�RI�HVWURJHQ�UHODWHG�FDQFHUV�DQG�WXPRUV��PRVW�QRWDEO\�EUHDVW�FDQFHU��



'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV 6LGH����DY���

ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW ��������

+RZHYHU��IRU�WKLV�ODVW�HIIHFW�WR�RFFXU��WKH�ZHDN�HVWURJHQV�PXVW�EH�SUHVHQW�LQ�WKH�ERG\�LQ�VXIILFLHQW�TXDQWLW\�VR�WKDW�WKH\�GLVSODFH�H[LVWLQJ�QDWXUDO�HVWURJHQV�WKDW�ZRXOG�RWKHUZLVH�VWLPXODWH�DYDLODEOH�HVWURJHQ�UHFHSWRUV��DQG�WKH�WRWDO�GHJUHH�RI�VWLPXODWLRQ�SURGXFHG�E\�WKH�JUHDWHU�QXPEHU�RI�RFFXSLHG�UHFHSWRUV�PXVW�EH�OHVV�WKDQ�ZRXOG�KDYH�EHHQ�SURGXFHG�E\�WKH�QDWXUDOO\�SUHVHQW�HVWURJHQV�DORQH��2WKHU�HVWURJHQLF�FKHPLFDOV�DUH�IRXQG�LQ�SODVWLFV�DQG�SHVWLFLGHV�DQG�H[HUW�KDUPIXO�GHYHORSPHQWDO�HIIHFWV�E\�GLVUXSWLQJ�WKH�QRUPDO�KRUPRQDO�HYHQWV�WKDW�WDNH�SODFH�LQ�KXPDQV�DQG�DQLPDOV��H[KDXVWLRQH[WHQVLRQWKH�DFW�RI�VWUDLJKWHQLQJ�D�MRLQW�H[WUDFHOOXODURXWVLGH�WKH�FHOO�RU�FHOOV��LQ�WKH�EORRGVWUHDP��O\PSK��HWF���DV�RSSRVHG�WR�LQVLGH�z FRPSDUH�LQWUDFHOOXODU

IDUPHU
V�ZDON*UDE�D�ZHLJKW�LQ�HDFK�KDQG��GXPEEHOOV�ZLOO�ZRUN�ILQH�LQ�\RX�GRQ
W�KDYH�D�SDLU�RI�ODUJH�PLON�SDLOV��DQG�ZDON��.HHS�ZDONLQJ��FDUU\LQJ�WKH�ZHLJKWV�XQWLO�\RXU�KDQGV��VKRXOGHUV��RU�VRPH�RWKHU�ERG\�SDUW�LV�FU\LQJ�IRU�PHUF\��7KHQ�JR�D�OLWWOH�IXUWKHU��<HDK��EXW�D�OLWWOH�IXUWKHU�WKDQ�WKDW��IDLOXUHIDVW�WZLWFK�PXVFOH�ILEUHVz FRPSDUH�VORZ�WZLWFK�PXVFOH�ILEUHVIDW GLJHVWLEOH�IRRG�FRPSRQHQWV�VXFK�DV�EXWWHU��ODUG��DQG�RLOV�FRPSRVHG�RI�IDWW\�DFLGV��$OO�NLQGV�RI�IDWV�SURYLGH�QLQH�FDORULHV�SHU�JUDP��z FRPSDUH�SURWHLQz DQG�FDUERK\GUDWHz VHH�DOVR�PHGLXP�FKDLQ�WULJO\FHULGHVz K\GURJHQDWHG�IDWVz VDWXUDWHG�IDWVz XQVDWXUDWHG�IDWVz SRO\XQVDWXUDWHG�IDWVz PRQRXQVDWXUDWHG�IDWVIDWLJXH��PXVFOH�IDWLJXHIHPXUWKH�ERQH�RI�WKH�WKLJK�ILEHU DQ�LQGLJHVWLEOH�FRPSRQHQW�RI�IRRG��FKHPLFDOO\�FODVVLILHG�DV�FDUERK\GUDWHV��DQG�PD\�EH�LQFOXGHG�LQ�WKH�WRWDO�FDUERK\GUDWH�FRQWHQW�OLVWHG�RQ�IRRG�ODEHOV���IRXQG�SULPDULO\�LQ�XQSURFHVVHG�YHJHWDEOHV��QXWV��JUDLQV��DQG�IUXLWV��)LEHU�GRHV�QRW�SURYLGH�FDORULHV��EXW�RIIHUV�VLJQLILFDQW�KHDOWK�EHQHILWV�DV�D�FRPSRQHQW�RI�WKH�GLHW��ILEUH��PXVFOHILEXODWKH�VPDOOHU�ERQH�RI�WKH�ORZHU�OHJ�IOD[�VHHG�RLODQ�RLO�ULFK�LQ�RPHJD���SRO\XQVDWXUDWHG�IDWW\�DFLGV��EHFDXVH�RI�WKH�KLJK�SRO\XQVDWXUDWHG�IDWW\�DFLG�FRQWHQW��LW�VKRXOG�EH�NHSW�UHIULJHUDWHG�DQG�HYHQ�WKHQ�KDV�D�OLPLWHG�VKHOI�OLIH��

) >���� $ % & ' ( ) * + , - . / 0 1 2 3 4 5 6 7 8 9: ; < = @�



'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV 6LGH����DY���

ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW ��������

z VHH�WKH�0LVF�)LWQHVV�:HLJKWV�)$4��6XSSOHPHQWV�)OD[�VHHG�RLOIOH[LELOLW\IO\HV DQ�H[HUFLVH�WDUJHWWLQJ�WKH�SHFWRUDO�PXVFOHV�XVXDOO\�SHUIRUPHG�E\�O\LQJ�IDFH�XS�RQ�D�EHQFK�ZLWK�DUPV�DOPRVW�VWUDLJKW��GRQ
W�ORFN�RXW�\RXU�HOERZV��MXVW�NHHS�WKH�HOERZ�MRLQW�DW�WKH�VDPH�DQJOH�WKURXJK�WKH�PRYHPHQW�DQG�PRYH�RQO\�WKH�\RXU�VKRXOGHU�MRLQW��DQG�D�GXPEEHOO�LQ�HDFK�KDQG��5DLVH�WKH�ZHLJKWV�VORZO\�XQWLO�WKH\�DUH�GLUHFWO\�DERYH�\RXU�FKHVW��ORZHU�WKHP�EDFN�RXW�WR�WKH�VLGHV��UHSHDW��IRUFHG�UHSD�IRUFHG�UHS�LV�D�UHSHWLWLRQ�SHUIRUPHG�ZLWK�DVVLVWDQFH�IURP�D�VSRWWHU�DIWHU�D�OLIWHU�KDV�UHDFKHG�WKH�SRLQW�RI�IDLOXUH�ZLWK�D�JLYHQ�ZHLJKW��z FRPSDUH�FKHDW�UHSIUHH�ZHLJKWHTXLSPHQW�PRYHG�LQ�WKH�SHUIRUPDQFH�RI�DQ�H[HUFLVH�ZKLFK�LV�VLPSO\�UDLVHG�DQG�ORZHUHG�DV�D�FRPSOHWH�XQLW��6R�FDOOHG�EHFDXVH�WKH�ZHLJKW�LV�IUHH�WR�PRYH�LQ�DQ\�GLUHFWLRQ�DQG�LQ�DQ\�PDQQHU�WKH�OLIWHU�FDQ�PDQDJH��)UHH�ZHLJKWV�LQFOXGH�EDUEHOOV�DQG�GXPEEHOOVz FRPSDUH�PDFKLQH��ZHLJKW�PDFKLQHIUHQFK�SUHVVIURQW�UDLVH >SLF@IURQW�VTXDWVTXDWV�GRQH�ZLWK�WKH�EDU�SODFHG�DFURVV�WKH�IURQW�RI�WKH�VKRXOGHUV�UDWKHU�WKDQ�DFURVV�WKH�EDFN��7KLV�FRQFHQWUDWHV�WKH�H[HUFLVH�PRUH�RQ�WKH�TXDGULFHSV�DQG�OHVV�RQ�WKH�EDFN�DQG�JOXWHV�8VXDOO\�OHVV�ZHLJKW�FDQ�EH�OLIWHG�WKLV�ZD\�WKDQ�ZKHQ�SHUIRUPLQJ�D�FRQYHQWLRQDO�VTXDW��

*DVSDUL�EDU >SLF@$�VKRUW�ZHLJKW�EDU�ZLWK�URWDWLQJ�KDQGOHV�PRXQWHG�LQ�OLQH�ZLWK�WKH�EDU�VR�WKDW�WKH\�DUH�IUHH�WR�URWDWH��*HQHUDOO\�XVHG�IRU�ELFHS�FXUOV���WKH�*DVSDUL�EDU�DOORZV�WKH�OLIWHU
V�KDQGV�WR�URWDWH�IUHHO\�JDVWURFQHPLXVWKH�VXSHUILFLDO��RQ�WRS��KHDG�RI�WKH�FDOI�PXVFOH�ZKLFK�WRJHWKHU�ZLWK�WKH�VROHXV��WKH�RWKHU�KHDG�RI�WKH�FDOI�PXVFOH��DWWDFKHV�WR�WKH�KHHO�WKURXJK�WKH�DFKLOOHV WHQGRQ�DQG�WR�WKH�IHPXUMXVW�DERYH�WKH�NQHH�MRLQW��z FRPSDUH�VROHXV*HUPDQ�YROXPH�WUDLQLQJ��*97 >GHMD@D�WUDLQLQJ�WHFKQLTXH�LQ�ZKLFK�WHQ�VHWV�RI�WHQ�UHSV�DUH�SHUIRUPHG�IRU�HDFK�H[HUFLVH��7KH�VDPH�ZHLJKW�LV�XVHG�IRU�HDFK�VHW�DQG�UHVW�SHULRGV�EHWZHHQ�VHWV�DUH�NHSW�WR�D�PLQLPXP��JOXFRVHDOVR�NQRZQ�DV�GH[WURVH���D�VLPSOH�VXJDU�ZKLFK�LV�WKH�PDLQ�IRUP�RI�FDUERK\GUDWH�WUDQVSRUWHG�WKURXJK�WKH�EORRGVWUHDP�WR�EH�XVHG�IRU�IXHO�E\�FHOOV��JOXWHV��JOXWHXV�PD[LPXVWKH�ODUJH�PXVFOHV�RI�WKH�EXWWRFNV�WKDW�H[WHQG�WKH�KLSV�H[HUFLVHV�WDUJHWLQJ�WKH�JOXWHV�LQFOXGH�z VWLII�OHJ�GHDGOLIWVz GHDGOLIWVz K\SHUH[WHQVLRQVz JRRG�PRUQLQJVz VTXDWV
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'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV 6LGH����DY���

ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW ��������

JO\FHPLF�LQGH[ >GHMD@*O\FHPLF�,QGH[��*,��LV�D�UDWLQJ�V\VWHP�IRU�FDUERK\GUDWHV�WKDW�GHDOV�ZLWK�KRZ�TXLFNO\�WKH�VXJDU�HQWHUV�WKH�EORRG�VWUHDP�DQG�WKH�H[WHQW�RI�WKH�LQVXOLQ�UHVSRQVH�IROORZLQJ�WKDW�HQWU\��*,V�ZHUH�LQLWLDOO\�HVWDEOLVKHG�WR�KHOS�GLDEHWLFV�UHJXODWH�LQVXOLQ�OHYHOV�IROORZLQJ�PHDOV��7KRVH�FDUE�VRXUFHV�WKDW�KDYH�ORZ�*,V�JHQHUDOO\�HQWHU�WKH�EORRG�VWUHDP�VORZHU�RU�FDXVH�D�VPDOOHU�LQVXOLQ�UHVSRQVH��7KLV�FDQ�EH�EHQHILFLDO�IRU�WKRVH�WU\LQJ�WR�ORVH�IDW�DV�ZHOO�DV�WKRVH�ZKR�DUH�GLDEHWLF��z VHH�WKH�0LVF�)LWQHVV�:HLJKWV�)$4��ZKDW�LV�WKH��JO\FHPLF�LQGH["
5LFN�0HQGRVD�PDLQWDLQV�DQ�H[WHQVLYH�OLVW�RI�WKH�JO\FHPLF�LQGLFHV�RI�IRRGV�DW�KWWS���ZZZ�PHQGRVD�FRP�JLOLVWV�KWP���

JO\FRJHQD�W\SH�RI�VWDUFK�V\QWKHVL]HG�IURP�JOXFRVH�IRU�LQWUDFHOOXODU�VWRUDJH��7KH�SULPDU\�JO\FRJHQ�VWRUHV�DUH�LQ�WKH�OLYHU�DQG�LQ�WKH�PXVFOHV��OLYHU�JO\FRJHQ�VWRUHV�ZLOO�EH�EURNHQ�GRZQ�WR�JOXFRVH�DQG�UHOHDVHG�LQWR�WKH�EORRGVWUHDP�ZKHQ�EORRG�VXJDU�OHYHOV�DUH�ORZ��ZKHUHDV�WKLV�GRHV�QRW�KDSSHQ�ZLWK�PXVFOH�JO\FRJHQ�VWRUHV�ZKLFK�ZLOO�EH�XVHG�RQO\�WR�SURYLGH�IXHO�IRU�WKH�PXVFOHV�WKHPVHOYHV��1RWH�WKDW�ZD\�WKDW�JO\FRJHQ�LV�VWRUHG�LQ�WKH�ERG\�UHTXLUHV�IRXU�JUDPV�RI�ZDWHU�WR�EH�VWRUHG�IRU�HDFK�JUDP�RI�JO\FRJHQ��7KH�FRPELQHG�ZHLJKW�DQG�YROXPH�RI�PXVFOH�JO\FRJHQ�VWRUHV�DFFRXQWV�IRU�D�VLJQLILFDQW�SDUW�RI�WRWDO�PXVFXODU�VL]H��7KH�GHSOHWLRQ�RI�WKHVH�JO\FRJHQ�VWRUHV��DQG�WKH�UHOHDVH�RI�WKH�DFFRPSDQ\LQJ�ZDWHU��LV�ZKDW�DFFRXQWV�IRU�WKH�UDSLG�ZHLJKW�ORVV�H[SHULHQFHG�LQ�WKH�ILUVW�IHZ�GD\V�RI�NHWRJHQLF�DQG�RWKHU�UHGXFHG�FDUERK\GUDWH�GLHWV��JRRG�PRUQLQJVJUDP WKH�PHWULF�XQLW�RI�PDVV�

JULS >SLF@KROGLQJ�RQWR�WKH�EDU��RU�RWKHU�REMHFW���PDQ\�H[HUFLVHV�FDQ�EH�SHUIRUPHG�ZLWK�PXOWLSOH�JULS�VW\OHV�DQG�WKH�W\SH�RI�JULS�XVHG�ZLOO�DIIHFW�WKH�DPRXQW�RI�ZHLJKW�WKDW�FDQ�EH�XVHG��WKH�VDIHW\�RI�WKH�PRYHPHQW��DQG�WKH�PXVFOHV�WDUJHWHG��JULS��IDOVHD�VW\OH�RI�JULS�PRVW�FRPPRQO\�XVHG�LQ�WKH�EHQFK�SUHVV�LQ�ZKLFK�WKH�WKXPE�UHPDLQV�DJDLQVW�WKH�VLGH�RI�WKH�SDOP�UDWKHU�WKDQ�ZUDSSLQJ�DURXQG�WKH�EDU��JULS��QHXWUDO >SLF@LI�\RXU�SDOPV�DUH�IDFLQJ�WRZDUGV�HDFK�RWKHU�\RX�DUH�XVLQJ�D�QHXWUDO�JULS�JULS��SURQDWHG >SLF@ORRN�GRZQ�DW�\RXU�KDQGV��LI�\RXU�SDOPV�DUH�IDFLQJ�DZD\�IURP�\RX��\RX�DUH�XVLQJ�D�SURQDWHG�JULS�z FRPSDUH�JULS��VXSLQDWHGJULS��UHYHUVH >SLF@D�UHYHUVH�JULS�LV�RQH�LQ�ZKLFK�WKH�ZULVWV�DUH�URWDWHG�LQ�RSSRVLWH�GLUHFWLRQV��RQH�SURQDWHG��WKH�RWKHU�VXSLQDWHG����7KLV�LV�PRVW�FRPPRQO\�XVHG�IRU�GHDGOLIWV�EHFDXVH�WKH�WHQGHQF\�RI�WKH�EDU�WR�UROO�RXW�RI�WKH�KDQGV�LV�FDQFHOOHG�RXW��DOORZLQJ�WKH�OLIWHU�WR�KROG�PRUH�ZHLJKW��JULS��VXSLQDWHGORRN�GRZQ�DW�\RXU�KDQGV��LI�\RXU�SDOPV�DUH�IDFLQJ�WRZDUGV�\RX��\RX�DUH�XVLQJ�D�VXSLQDWHG�JULS�

������JUDPV� ���RXQFH�����JUDPV� ���SRXQG��������JUDPV� ���RXQFH�������PFJ� ���PJ�����������PFJ� ���JUDP�������JUDPV���NLORJUDP�



'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV 6LGH����DY���

ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW ��������

z FRPSDUH�JULS��SURQDWHGJXDUDQDDQ�KHUE�FRQWDLQLQJ�VLJQLILFDQW�DPRXQWV�RI�FDIIHLQH*97 VHH�*HUPDQ�YROXPH�WUDLQLQJ

KDFN�VTXDWKDPPHU�FXUO >SLF@$�YDULDWLRQ�RQ�WKH�ELFHS�FXUO�LQ�ZKLFK�D�QHXWUDO�JULS�LV�XVHG�WKURXJKRXW�WKH�PRYHPHQW��ZKLFK�WUDQVIHUV�PRUH�IRUFH�RQWR�WKH�EUDFKLRUDGLDOLV�E\�UHGXFLQJ�WKH�OHYHUDJH�RI�WKH�ELFHSV�DW�WKH�WRS�RI�WKH�PRYHPHQW��KDPV��KDPVWULQJVVHH�ELFHSV�IHPRULVKHDG��PXVFOH�KHDGPDQ\�PXVFOHV�DWWDFK�DW�D�VLQJOH�SRLQW�RQ�RQH�HQG�DQG�DW�PXOWLSOH�SRLQWV�DW�WKH�RWKHU��VRPHZKDW�OLNH�D�EXQFK�RI�EDQDQDV��EXW�EHWWHU�DW�OLIWLQJ�ELJ��KHDY\�LURQ�ZLWK���ELFHSV��PHDQV�WZR�KHDGV���WULFHSV���WKUHH���TXDGULFHSV���IRXU��RIWHQ�WKH�PXOWLSOH�KHDGV�RI�D�VLQJOH�PXVFOH�ZLOO�DWWDFK�WR�GLIIHUHQW�ERQHV�RQ�HLWKHU�VLGH�RI�D�MRLQW��7KH�FDOI�PXVFOH�KDV�WZR�KHDGV��ZKLFK�FRQQHFW�DW�WKH�ERWWRP�DQG�DWWDFK�WR�WKH�KHHO��WKH���WKH�WRS�RI�ZKLFK�DWWDFKHV�DERYH�WKH�NQHH�MRLQW��DQG�WKH�VROHXV�ZKLFK�DWWDFKHV�EHORZ��%HFDXVH�RI�WKLV��LI�WKH�NQHH�LV�EHQW��VXFK�DV�ZKHQ�SHUIRUPLQJ�VHDWHG�FDOI�H[WHQVLRQV�WKH�JDVWURFQHPLXV�LV�SXW�LQ�D�SRRU�SRVLWLRQ�WR�WUDQVIHU�IRUFH�DQG�WKH�H[HUFLVH�LV�SHUIRUPHG�ODUJHO\�E\�WKH�VROHXV�KHDG��K*+��KXPDQ�JURZWK�KRUPRQHz VHH�WKH�0LVF�)LWQHVV�:HLJKWV�)$4��*URZWK�+RUPRQH+,7 �+LJK�,QWHQVLW\�7UDLQLQJ��z VHH�WKH�0LVF�)LWQHVV�:HLJKWV�)$4��:KDW�LV�+,7"+0%VHH�+\GUR[\0HWK\O%XW\UDWH��+0%KRPHRSDWKLF >GHMD@WUDGLWLRQDOO\��D�SKLORVRSK\�RI�WKHUDS\�LQ�ZKLFK�PHGLFDO�FRQGLWLRQV�DUH�WUHDWHG�E\�SUHSDULQJ�D�VROXWLRQ�RI�D�VXEVWDQFH�ZKLFK�SURGXFHV�V\PSWRPV�VLPLODU�WR�WKRVH�SURGXFHG�E\�WKH�FRQGLWLRQ��GLOXWLQJ�LW�XQWLO�QR�PROHFXOHV�RI�WKH�DFWLYH�LQJUHGLHQW�UHPDLQ�LQ�WKH�VROXWLRQ��DQG�WKHQ�GULQNLQJ�LW��7KH�WHUP�LV�RIWHQ�DSSOLHG�WR�DQ\�VROXWLRQ�VR�SUHSDUHG��DQG�LUUHVSHFWLYH�RI�ZKHWKHU�WKH�KRPHRSDWKLF�VROXWLRQ�LV�LQWHQGHG�WR�FXUH�RU�FDXVH�D�SDUWLFXODU�UHDFWLRQ��LW�LV�DQ�H[SHQVLYH�WHFKQLTXH�IRU�FRQVXPLQJ�VPDOO�TXDQWLWLHV�RI�ZDWHU��:KLOH�LW�LV�QRW�REYLRXV�ZK\�RQH�ZRXOG�ZLVK�WR�GR�WKLV��LW�GRHV�KDYH�WKH�DGYDQWDJH�RI�UHODWLYHO\�IHZ�VLGH�HIIHFWV��K\GURJHQDWHG�IDWK\GURO\]H��K\GURO\]DWLRQK\GURVWDWLF+\GUR[\0HWK\O%XW\UDWH��+0%D�PHWDEROLWH�RI�WKH�EUDQFKHG�FKDLQ�DPLQR�DFLG�OHXFLQH��+0%�LV�DOVR�DYDLODEOH�LQ�VXSSOHPHQW�IRUP��6RPH�VWXGLHV�KDYH�VKRZQ�LQFUHDVHG�JURZWK�LQ�FDWWOH�JLYHQ�+0%��EXW�HYLGHQFH�RI�DQ\�YDOXH�IRU�LQFUHDVLQJ�KXPDQ�PXVFOH�JURZWK�DQG�DWKOHWLF�SHUIRUPDQFH�LV�OLPLWHG��K\SHUH[WHQVLRQ��K\SHUH[WHQVLRQV >SLF@
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'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV 6LGH����DY���

ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW ��������

RI�D�MRLQW���K\SHUH[WHQVLRQ��UHIHUV�WR�EHQGLQJ�LW�EH\RQG�LWV�QRUPDO�UDQJH�RI�PRWLRQ��XVXDOO\�WKLV�LV�EDG���DV�DQ�H[HUFLVH���K\SHUH[WHQVLRQV��DUH�SHUIRUPHG�XVLQJ�D�URPDQ�FKDLU�ZKLFK�VXSSRUWV�RQH
V�OHJV�DQG�KLSV�LQ�D�KRUL]RQWDO��SURQH�SRVLWLRQ��(LWKHU�ZLWK�RU�ZLWKRXW�D�ZHLJKW��RQH�WKHQ�EHQGV�DW�WKH�KLSV��ORZHULQJ�RQH
V�KHDG�DQG�VKRXOGHUV�XQWLO�RQH
V�WRUVR�LV�FORVH�WR�YHUWLFDO��7KHQ��E\�FRQWUDFWLQJ�WKH�JOXWHV�DQG�VSLQDO�HUHFWRUV���RQH�UDLVHV�RQH
V�WRUVR�EDFN�XSZDUGV�WR�DERYH�WKH�KRUL]RQWDO��K\SHUWHQVLRQKLJK�EORRG�SUHVVXUH�K\SHUWURSK\

,GLRW�RI�WKH�0RQWK$�VSHFLDO�DZDUG�EHVWRZHG�E\�WKH�UHDGHUVKLS�RI�0LVF�)LWQHVV�:HLJKWV�XSRQ�WKH�ZULWHU�ZKR�PRVW�IHUYHQWO\�DQG�SHUVLVWHQWO\�SURPRWHV�RU�GHIHQGV�D�FODLP�WKH�EHOLHI�LQ�ZKLFK�ZRXOG�QRUPDOO\�EH�FRQVLGHUHG�LQFRQVLVWHQW�ZLWK�WKH�OHYHO�RI�PHQWDO�IXQFWLRQLQJ�QHFHVVDU\�WR�RSHUDWH�D�FRPSXWHU��VHH�0LVF�)LWQHVV�:HLJKWV��WKH�,GLRW�RI�WKH�0RQWK�$ZDUGLOLRSVRDVLPSLQJHPHQWLQFOLQH�EHQFK�SUHVVLQVHUWLRQ7KH�SRLQW�RI�DWWDFKPHQW�RI�D�PXVFOH�PRVW�GLVWDQW�IURP�WKH�ERG\
V�PLGOLQH�RU�FHQWHU��z FRPSDUH�RULJLQLQVXOLQD�KRUPRQH�WKDW�SURPRWHV�WKH�XSWDNH�RI�QXWULHQWV��PRVW�QRWDEO\�JOXFRVH�z VHH�WKH�0LVF�)LWQHVV�:HLJKWV�)$4��,QVXOLQLQVXOLQ�UHVLVWDQFHD�UHGXFHG�VHQVLWLYLW\�WR�LQVXOLQ��PHDQLQJ�WKDW�PRUH�LQVXOLQ�PXVW�EH�UHOHDVHG�WR�FDXVH�D�JLYHQ�DPRXQW�RI�QXWULHQWV�XSWDNH�LQWR�WKH�ERG\
V�FHOOV��1RWH�WKDW�WKH�GRZQUHJXODWLRQ�RI�LQVXOLQVHQVLWLYLW\�LV�OLNHO\�WR�EH�PRUH�H[WUHPH�LQ�OHDQ�WLVVXH�WKDQ�DGLSRVH�WLVVXH���VR�WKDW�SHUVRQV�ZKR�KDYH�GHYHORSHG�D�KLJK�GHJUHH�RI�LQVXOLQ�UHVLVWDQFH�DUH�OLNHO\�WR�SUHIHUHQWLDOO\�VWRUH�QXWULHQWV�DV�IDW�UDWKHU�WKDQ�XVH�WKHP�IRU�WLVVXH�JURZWK�DQG�UHSDLU��W\SH�,,��DGXOW�RQVHW��GLDEHWHV�LV�DQ�H[WUHPH�IRUP�RI�LQVXOLQ�UHVLVWDQFH��LQVXOLQ�VHQVLWLYLW\z VHH�LQVXOLQ�UHVLVWDQFHLQWHQVLW\,QWHUQDWLRQDO�3RZHUOLIWLQJ�)HGHUDWLRQ��,3)�$Q�LQWHUQDWLRQDO�JRYHUQLQJ�ERG\�WKDW�RYHUVHHV�WKH�UXOHV�DQG�UHJXODWLRQV�RI�SRZHUOLIWLQJ�FRPSHWLWLRQV��,3)�VDQFWLRQHG�FRPSHWLWLRQV�DQG�MXGJLQJ�DUH�RYHUVHHQ�E\�QDWLRQDO�OHYHO�SRZHUOLIWLQJ�DVVRFLDWLRQV�WKDW�DUH�DIILOLDWHG�ZLWK�WKH�,3)�z VHH�WKH�,3)�KRPHSDJH�DW�KWWS���ZZZ�LSI�FRP�,QWHUQDWLRQDO�:HLJKWOLIWLQJ�)HGHUDWLRQ��,:)�$Q�LQWHUQDWLRQDO�JRYHUQLQJ�ERG\�WKDW�RYHUVHHV�WKH�UXOHV�DQG�UHJXODWLRQV�RI�RO\PSLF�OLIWLQJ�FRPSHWLWLRQV�z VHH�WKH�,:)�KRPHSDJH�DW�KWWS���ZZZ�LZI�QHW�LQWUDFHOOXODULQVLGH�WKH�FHOO�RU�FHOOV�DV�RSSRVHG�WR�RXWVLGH��LQ�WKH�EORRGVWUHDP��O\PSK��HWF���z FRPSDUH�H[WUDFHOOXODU
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'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV	 6LGH����DY����
,202VHH�,GLRW�RI�WKH�0RQWK,3)2 VHH�,QWHUQDWLRQDO�3RZHUOLIWLQJ�)HGHUDWLRQLVRODWLRQ��LVRODWLRQ�PRYHPHQW2DQ�H[HUFLVH�WKDW�WDUJHWV�D�VLQJOH�PXVFOH�RU�PXVFOH�JURXS��XVXDOO\�WKH�PRYHPHQW�LQYROYHV�	IOH[LQJ�RU�H[WHQGLQJ�RQO\�RQH�MRLQW��FXUOV�	 OHJ�H[WHQVLRQV��DQG�IO\HV�DUH�LVRODWLRQ�PRYHPHQWV��ODW�SXOOGRZQV�	 VTXDWV��DQG�EHQFK	SUHVVHV�DUH�QRW��	z FRPSDUH�FRPSRXQG��FRPSRXQG�PRYHPHQWLVRPHU2D�PROHFXOH�ZLWK�WKH�VDPH�FKHPLFDO�FRPSRVLWLRQ��VDPH�QXPEHU�RI�DWRPV�RI�HDFK�W\SH��DV�	DQRWKHU��EXW�ZLWK�D�GLIIHUHQW�FKHPLFDO�VWUXFWXUH��DUUDQJHPHQW�RU�FRQILJXUDWLRQ�RI�WKRVH�DWRPV���7ZR�FKHPLFDOV�ZKLFK�DUH�LVRPHUV�RI�HDFK�RWKHU�PD\�SURGXFH�HIIHFWV�RQ�WKH�ERG\�WKDW�DUH�VLPLODU�RU�FRPSOHWHO\�GLIIHUHQW��LVRPHWULF2QRW�LQYROYLQJ�FRQWUDFWLRQ�RU�H[WHQVLRQ��LVRPHWULF�H[HUFLVHV�DUH�GRQH�E\�WLJKWHQLQJ�WKH�PXVFOHV�ZLWKRXW�PRYLQJ�DQ\�SDUW�RI�WKH�ERG\��VXFK�DV�E\�SXVKLQJ�DJDLQVW�D�EULFN�ZDOO�LQVWHDG�RI�OLIWLQJ�D�ZHLJKW��7KH�,VRPHWULF�'LHW�2z VHH�WKH�0LVF�)LWQHVV�:HLJKWV�)$4��'LHWV��7KH�,VRPHWULF�'LHW�	,:)2VHH�,QWHUQDWLRQDO�:HLJKWOLIWLQJ�)HGHUDWLRQ	
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MHIIHUVRQ�VTXDWV2D�YDULDWLRQ�RQ�WKH�VTXDW�ZKLFK�LV�SHUIRUPHG�ZLWK�WKH�EDU�KHOG�LQ�WKH�KDQGV��XVXDOO\�XVLQJ�D�UHYHUVH�JULS�ZLWK�RQH�HQG�RI�WKH�EDU�LQ�IURQW�RI�WKH�OLIWHU�DQG�WKH�RWKHU�EHKLQG��7KH�PRYHPHQW�LV�D�ORW�OLNH�D�GHDGOLIW��H[FHSW�WKDW�WKH�EDU�LV�URWDWHG�FORVH�WR�QLQHW\�GHJUHHV�DQG�JHQHUDOO\�LV�QRW�DOORZHG�WR�WRXFK�WKH�IORRU�DW�WKH�ERWWRP�RI�WKH�PRYHPHQW��	
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.FDO2�����FDORULHV��RU�RQH��IRRG�FDORULH���z VHH�FDORULH�NHWRJHQLF�GLHWNHWRQHV2NLORJUDP��.J2RQH�NLORJUDP� �����SRXQGV�NQHH�ZUDSV2EDQGV�RI�IDEULF�ZRXQG�WLJKWO\�DURXQG�WKH�NQHH�GXULQJ�SRZHUOLIWLQJ�WR�VOLJKWO\�LQFUHDVH�OLIWLQJ�DELOLW\��WKHLU�XVH�VKRXOG�EH�DYRLGHG�GXULQJ�JHQHUDO�WUDLQLQJ��DSDUW�IURP�ULJKW�EHIRUH�D�FRPSHWLWLRQ��VLQFH�WKH\�FDQ�REVWUXFW�EORRG�IORZ��FRPSUHVV�QHUYHV��DQG�JULQG�WKH�NQHHFDS�DJDLQVW�WKH�IURQW�RI�WKH�NQHH�MRLQW��UHVXOWLQJ�LQ�LQIODPPDWLRQ�DQG�SRVVLEOH�GDPDJH�WR�WKH�FDUWLODJH�RI�WKH�NQHH�MRLQW��	

ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW	 ���������



'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV 6LGH����DY���

ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW ��������

NQXUOLQJ��NQXUOHGD�JURYHG�RU�URXJKHQHG�DUHD�DORQJ�WKH�OHQJWK�RI�D�EDU�WR�LQFUHDVH�HDVH�RI�JULSSLQJ�RU�WR�OHVVHQ�WKH�WHQGHQF\�WR�VOLS��WKLV�LV�ZK\�D�VTXDW�EDU�LV�NQXUOHG�LQ�WKH�FHQWHU�ZKHUHDV�D�GHDGOLIW�EDUQRUPDOO\�LV�QRW��.UHEV�F\FOHD�VHTXHQFH�RI�FKHPLFDO�UHDFWLRQV�RFFXULQJ�ZLWKLQ�WKH�PLWRFKRQGULD�RI�OLYLQJ�FHOOV�LQ�ZKLFK�DFHWLF�DFLG��SURGXFHG�IURP�IRRGV��LV�R[LGL]HG�WR�SURGXFH�KLJK�HQHUJ\�SKRVSKDWH�ERQGV��FRQYHUWLQJ�$'3�WR�$73���WR�EH�XVHG�WR�SRZHU�WKH�ERG\
V�RWKHU�PHWDEROLF�SURFHVVHV��$OVR�NQRZQ�DV�WKH�FLWULF�DFLG�F\FOH���

ODW�SXOOGRZQVVHH�SXOOGRZQVODWHUDO�UDLVH$Q�H[HUFLVH�IRU�WKH�GHOWRLGV�SHUIRUPHG�E\�VWDQGLQJ�RU�VLWWLQJ�ZLWK�WKH�WRUVR�HUHFW�ZKLOH�KROGLQJ�D�GXPEEHOO�LQ�HDFK�KDQG��7KH�ZHLJKWV�DUH�UDLVHG�VORZO\�RXW�WR�WKH�VLGHV�XQWLO�WKH\�DUH�DW�VKRXOGHU�OHYHO�DQG�WKHQ�VORZO\�ORZHUHG��UDWKHU�WKDQ�DOORZLQJ�WKHP�WR�GURS�XQFRQWUROOHG���)RU�WKH�VWUHVV�WR�EH�SODFHG�RQ�WKH�PHGLDO�GHOWRLG�UDWKHU�WKDQ�WKH�DQWHULRU��WKH�SDOPV�PXVW�IDFH�GRZQZDUGV�WKURXJK�WKH�PRYHPHQW��(OERZV�VKRXOG�EH�NHSW�ULJLG�EXW�VOLJKWO\�EHQW�WKURXJKRXW�WKH�PRYHPHQW��ODWHUDO�UDLVH��EHQW >SLF@$�YDULDWLRQ�RQ�WKH�ODWHUDO�UDLVH�SHUIRUPHG�ZLWK�WKH�WRUVR�OHDQLQJ�IRUZDUG�DOPRVW�SDUDOOHO�WR�WKH�IORRU��VKLIWLQJ�WKH�VWUHVV�SULPDULO\�WR�WKH�SRVWHULRU�GHOWRLG��,W�FDQ�EH�GRQH�VHDWHG��VWDQGLQJ��RU�RQ�RQH�NQHH��WKH�SDOPV�VKRXOG�IDFH�GRZQZDUGV�WKURXJKRXW�WKH�PRYHPHQW��DQG�\RX�VKRXOG��VTXHH]H��WKH�SRVWHULRU�GHOWRLGV�DW�WKH�WRS�RI�WKH�PRYHPHQW��ODWV��ODWLVVLPXV�GRUVL >SLF@/%0 VHH�OHDQ�ERG\�PDVVOHDQ�ERG\�PDVVWRWDO�ERG\�PDVV�PLQXV�IDW�PDVV��WKLV�LQFOXGHV�PXVFOH��ERQH��RUJDQV��ZDWHU��HWF����HYHU\WKLQJ�EXW�IDW��OHJ�FXUOVOHJ�H[WHQVLRQVOHYHU�DUPOLJDPHQWD�WRXJK�FRUG�RU�EDQG�RI�GHQVH�ZKLWH�ILEURXV�FRQQHFWLYH�WLVVXH�WKDW�FRQQHFWV�WZR�RU�PRUH�ERG\�SDUWV�RWKHU�WKDQ�PXVFOHV�VXFK�DV�SURYLGLQJ�VXSSRUW�IRU�DQ�LQWHUQDO�RUJDQ�RU�KROGLQJ�WKH�HQGV�RI�WZR�ERQHV�WRJHWKHU�DW�D�MRLQW��z FRPSDUH�WHQGRQOLSLG IDW��XVXDOO\�ZKHQ�LQ�WKH�ERG\�UDWKHU�WKDQ�LQ�IRRG��ORZ�FDUE��ORFDUED�JHQUH�RI�GLHW�FKDUDFWHUL]HG�E\�WKH�UHGXFWLRQ�LQ�FDUERK\GUDWH�LQWDNH��RIWHQ�EXW�QRW�QHFHVVDULO\�WR�D�NHWRJHQLF�GHJUHH��OXQJHV

/ >���� $ % & ' ( ) * + , - . / 0 1 2 3 4 5 6 7 8 9: ; < = @�



'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV	 6LGH����DY����
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PDFKLQH��ZHLJKW�PDFKLQH2HTXLSPHQW�PRYHG�LQ�WKH�SHUIRUPDQFH�RI�DQ�H[HUFLVH�ZKLFK�LV�QRW�VLPSO\�UDLVHG�DQG�ORZHUHG�DV�D�FRPSOHWH�XQLW��([HUFLVH�PDFKLQHV�PD\�JXLGH�RU�UHVWULFW�WKH�GLUHFWLRQ�DQG�H[WHQW�RI�D�PRYHPHQW��XVH�FDPV�	 OHYHU�DUPV�	 SXOOH\V��RU�FDEOHV�WR�UHGLUHFW�RU�DOWHU�WKH�UHVLVWDQFH��RU�JHQHUDWH�WKH�UHVLVWDQFH�WKURXJK�VSULQJV��K\GUDXOLF�RU�SQHXPDWLF�SLVWRQV��PDJQHWV��RU�HODVWLF�EDQGV�UDWKHU�WKDQ�ZHLJKWV��	z FRPSDUH�IUHH�ZHLJKW	PDFURQXWULHQW2z FRPSDUH�PLFURQXWULHQW	PD�KXDQJ2VHH�HSKHGUD0DQWD�5D\�2D�PROGHG�SODVWLF�DFFHVVRU\�LQWHQGHG�WR�LQFUHDVH�FRPIRUW�DQG�VWDELOLW\�RI�WKH�EDU�GXULQJ�VTXDWV���2QH�VLGH�LV�VKDSHG�WR�ILW�DFURVV�WKH�VKRXOGHUV�RI�WKH�OLIWHU�DQG�WKH�RWKHU�LV�GHVLJQHG�WR�FOLS�VQXJO\�DURXQG�WKH�EDU��PFJ�RU�XJ2PLFURJUDP��z VHH�JUDP�0&7�2LO20HDO�5HSODFHPHQW�3RZGHULQVWDQW�PLONVKDNHV�ZLWK�DGGHG�SURWHLQ��VRPH�KDYH�DGGHG�IDWV�DQG�VXJDUV�ZKLFK�\RX�PD\�RU�PD\�QRW�ZDQW��	z VHH�WKH�0LVF�)LWQHVV�:HLJKWV�)$4��6XSSOHPHQWV�0HDO�5HSODFHPHQW�3RZGHUVPHGLXP�FKDLQ�WULJO\FHULGHVPHGOLQH3XE0HG��WKH�1DWLRQDO�/LEUDU\�RI�0HGLFLQH
V�IUHH�VHDUFK�VHUYLFH�WR�DFFHVV�WKH���PLOOLRQ�FLWDWLRQV�LQ�0('/,1(�DQG�3UH�0('/,1(��ZLWK�OLQNV�WR�SDUWLFLSDWLQJ�RQ�OLQH�MRXUQDOV���	DQG�RWKHU�UHODWHG�GDWDEDVHV��ZZZ�QFEL�QOP�QLK�JRY�3XE0HG�PHVRPRUSK2ERG\�W\SH�ZLWK�WKLFN�PXVFOHV�DQG�KHDY\�ERQH�VWUXFWXUH��z FRPSDUH�HFWRPRUSK�z DQG�HQGRPRUSK�PHWDEROLWH2D�FKHPLFDO�SURGXFHG�E\�WKH�ERG\�IURP�VRPH�RWKHU�FKHPLFDO�VXFK�DV�D�FRPSRQHQW�RI�IRRG��D�VXSSOHPHQW��RU�D�GUXJ��PJ2 PLOOLJUDP��z VHH�JUDP�PLFURQXWULHQW2z FRPSDUH�PDFURQXWULHQW	PLOLWDU\�SUHVV2SUHVVLQJ�HLWKHU�D�EDUEHOO�RU�GXPEEHOOV�VWUDLJKW�RYHUKHDUG�IURP�VKRXOGHU�KHLJKW�WR�IXOO�DUP�H[WHQVLRQ�ZLWK�DQ�HUHFW�WRUVR��3HUIRUPLQJ�WKLV�H[HUFLVH�ZKLOH�VHDWHG�SXWV�OHVV�VWUDLQ�RQ�WKH�ORZHU�EDFN�WKDQ�LI�LW�LV�GRHQ�VWDQGLQJ��PLOLWDU\�SUHVV�PDFKLQH2>SLF@�PLQHUDO�PLWRFKRQGULD�FHOOXODU�RUJDQHOOHV�IRXQG�RXWVLGH�WKH�QXFOHXV�WKDW�SURYLGH�HQHUJ\�IRU�WKH�UHVW�RI�WKH�FHOO�E\�	

ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW	 ���������



'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV	 6LGH����DY���	
R[LGL]LQJ�QXWULHQWV�WR�SURGXFH�$73	PRQRXQVDWXUDWHG�IDWV0532VHH�0HDO�5HSODFHPHQW�3RZGHU	12 >���� $ % & ' ( ) * + , - . / 0 12 3 4 5 6 7 8 9: ; < = @�	

QHJDWLYHV2QRQ�VWHURLGDO�DQWL�LQIODPPDWRU\��16$,'DQ�DQWL�LQIODPPDWRU\�DJHQW�RU�GUXJ�WKDW�LV�QRW�D�VWHURLG��16$,'V�LQFOXGH�DVSLULQ��LEXSURIHQ��	QDSURV\Q��DQG�NHWRSURIHQ��EXW�QRW�DFHWDPLQRSKHQ�	16$,'2VHH�QRQ�VWHURLGDO�DQWL�LQIODPPDWRU\QXFOHXV��FHOO�QXFOHXV2WKH�PDLQ�FHQWUDO�RUJDQHOOH�LQ�WKH�HXNDU\RWLF�FHOO�WKDW�FRQWDLQV�'1$�DQG�GLUHFWV�WKH�JURZWK�DQG�DFWLYLW\�RI�WKH�FHOO��0RVW�FHOOV�KDYH�H[DFWO\�RQH�QXFOHXV��EXW�VWULDWHG�PXVFOH�FHOOV�DQG�VRPH�VOLPH�PROGV�KDYH�PXOWLSOH�QXFOHL�ZLWKLQ�D�VLQJOH�FHOO��DQG�UHG�EORRG�FHOOV�ORVH�WKHLU�QXFOHXV�EHIRUH�HQWHULQJ�WKH�EORRG�VWUHDP��DQG�DUH�QR�ORQJHU�DEOH�WR�GLYLGH��	
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REOLTXH��DEGRPLQDO�REOLTXHRO\PSLF�SODWH2>SLF@O\PSLF�SODWHV�KDYH����KROHV��DFWXDOO\��������W\SLFDOO\��WR�JLYH�WKHP�URRP�WR�VOLS�RQWR�D����	GLDPHWHU�EDU��7KHUH
V�VRPH�YDULDWLRQ�LQ�VL]H�RI�WKH�KROHV�LQ�WKH�SODWHV�DQG�LQ�WKH�GLDPHWHU�RI�WKH�EDU��GHSHQGLQJ�RQ�ZKHWKHU�WKH�PDQXIDFWXUHU�LV�WKLQNLQJ�LQ�,62�VWDQGDUG�XQLWV�����GLDPHWHU�EDU��RU�PHWULF���FP��D�OLWWOH�VPDOOHU���$�ORW�RI�2O\PSLF�SODWHV�VD\��VWDQGDUG��RQ�WKHP��,JQRUH�WKLV��LW
V�RQO\�WKH�KROH�VL]H�WKDW�PDWWHUV��QR�PDWWHU�KRZ�PDQ\�SHRSOH�WU\�WR�FRQYLQFH�\RX�WKDW��VL]H�GRHVQ
W�PDWWHU���	z FRPSDUH�VWDQGDUG�SODWHRO\PSLF�OLIWLQJ2ZHLJKWOLIWLQJ�DV�WUDGLWLRQDOO\�SHUIRUPHG�LQ�WKH�2O\PSLFV�LQYROYLQJ�WKH�FOHDQ�DQG�MHUN�DQG�WKH�VQDWFK���DW�RQH�WLPH�WKH�VWDQGLQJ�RYHUKHDG�SUHVV�ZDV�LQFOXGHG�LQ�WKLV�FDWHJRU\��EXW�LW�ZDV�UHPRYHG�GHFDGHV�DJR��RPHJD���SRO\XQVDWXUDWHG�IDWW\�DFLGVXQVDWXUDWHG�IDWW\�DFLGV�ZLWK�WKH�GRXEOH�ERQG�DW�WKH�WKLUG�FDUERQ�SRVLWLRQ��2PHJD���IDWW\�DFLGV�LQFOXGH�DOSKD�OLQROHQLF��IRXQG�LQ�ODUJH�TXDQWLWLHV�LQ�IOD[�VHHG�RLO���DQG�HLFRVDSHQWDHQRLF��(3$��DQG�GRFRVDKH[DHQRLF��'+$��DFLGV��IRXQG�LQ�ILVK�RLOV��	z VHH�WKH�0LVF�)LWQHVV�:HLJKWV�)$4��6XSSOHPHQWV�2PHJD���IDWW\�DFLGVRQH�UHS�PD[LPXP2RUJDQHOOH2DQ\�LGHQWLILDEOH�VSHFLDOL]HG�SDUW�RI�D�FHOO�WKDW�LV��WR�DQ�LQGLYLGXDO�FHOO��PXFK�OLNH�DQ�RUJDQ�OLNH�WKH�KHDUW�RU�OLYHU�LV�WR�WKH�ERG\��([DPSOHV�RI�RUJDQHOOHV�LQFOXGH�PLWRFKRQGULD�DQG�WKH�QXFOHXV	RULJLQ27KH�SRLQW�RI�DWWDFKPHQW�RI�D�PXVFOH�FORVHVW�WR�WKH�ERG\
V�PLGOLQH�RU�FHQWHU���z FRPSDUH�LQVHUWLRQ�

ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW	 ���������



'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV 6LGH����DY���

ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW ��������

27& VHH�2YHU�7KH�&RXQWHURYHUFRPSHQVDWLRQRYHUORDGLQJ��SURJUHVVLYH�RYHUORDGLQJ2YHU�7KH�&RXQWHU��27&VROG�ZLWKRXW�D�SUHVFULSWLRQ�RYHUWUDLQLQJ7UDLQLQJ�EH\RQG�WKH�ERG\
V�DELOLW\�WR�UHSDLU�LWVHOI��7KLV�FDQ�EH�FDXVHG�E\�WUDLQLQJ�WKH�VDPH�ERG\�SDUWV�WRR�IUHTXHQWO\�VR�WKDW�WKH�ERG\�GRHV�QRW�KDYH�WLPH�WR�UHFRYHU�EHIRUH�WKH�QH[W�ZRUNRXW��ZRUNRXWV�WKDW�DUH�FRQVLVWHQWO\�KDUGHU�WKDQ�WKH�ERG\�LV�DEOH�WR�UHFRYHU�IURP�IXOO\��RU�LPSDLUPHQW�RI�WKH�ERG\
V�QRUPDO�UHFRYHU\�DELOLW\�GXH�WR�QXWULWLRQDO�GHILFLHQFLHV��LOOQHVV��RU�VWUHVV��%HVLGHV�LPSDLULQJ�DWKOHWLF�SHUIRUPDQFH��RYHUWUDLQLQJ�FDQ�LQFUHDVH�WKH�ULVN�RI�LQMXU\�RU�GLVHDVH��6\PSWRPV�RI�RYHUWUDLQLQJ�LQFOXGH�IDWDJXH��UHGXFHG�SHUIRUPDQFH��DQG�LQFUHDVHG�UHVWLQJ�KHDUW�UDWH��

SDWHOODWKH�NQHHFDS�SDUWLDOV��SDUWLDO�UHSVSHF�GHFNSHFV��SHFWRUDOLV�PDMRUWKH�WZR�ODUJH�PXVFOHV�RQ�WKH�IURQW�RI�WKH�FKHVW�SHSWLGHD�VKRUW�FKDLQ�RI�DPLQR�DFLGVSHULRGL]DWLRQz VHH�WKH�0LVF�)LWQHVV�:HLJKWV�)$4��:KDW�LV�SHULRGL]DWLRQ"SLQFK�JULS >SLF@DQ�H[HUFLVH�WR�LQFUHDVH�JULS�VWUHQJWK�W\SLFDOO\�SHUIRUPHG�E\�SLQFKLQJ�WZR�ZHLJKW�SODWHV�WRJHWKHU��VPRRWK�VLGH�RXW��DQG�SLFNLQJ�WKHP�XS�XVLQJ�RQO\�WKH�ILQJHUV�31)��31)�VWUHWFKLQJSRO\XQVDWXUDWHG�IDWVSRWHQWDWHWR�LQFUHDVH�WKH�HIIHFW�V��RI��XVXDOO\�XVHG�LQ�UHIHUHQFH�WR�WKH�HIIHFWV�RI�D�GUXJ�SRXQGSRZHU�FDJHSRZHU�FOHDQSRZHUOLIWLQJ35 3HUVRQDO�5HFRUG�SUHDFKHU�EHQFK >SLF@D��EHQFK��VRPHZKDW�OLNH�D�YHU\�KHDY\�GXW\�PXVLF�VWDQG�WXUQHG�DZD\�IURP�WKH�OLIWHU�ZLWK�D�SDGGHG��VWHHSO\�LQFOLQHG�VXSSRUW�IRU�WKH�EDFNV�RI�WKH�OLIWHU
V�DUPV�DQG�RIWHQ��EXW�QRW�DOZD\V��D�VHDW�EHKLQG��3ODFLQJ�WKH�DUPV�RQ�D�VXSSRUW�OLNH�WKLV�SUHYHQWV�WKHP�IURP�PRYLQJ�H[FHSW�DW�WKH�HOERZ�ZKLOH�SHUIRUPLQJ�FXUOV�SUHDFKHU�FXUOVDOVR�NQRZQ�DV�6FRWW�FXUOV��DIWHU�/DUU\�6FRWW���D�YDULDWLRQ�RI�ELFHS�FXUO�LQ�ZKLFK�WKH�EDFN�RI�WKH�DUP�LV�VXSSRUWHG��JHQHUDOO\�RQ�D�SUHDFKHU�EHQFK�DQG�XVXDOO\�EXW�QRW�QHFHVVDULO\�ZLWK�WKH�HOERZ�SODFHG�IRUZDUG�RI�WKH�VKRXOGHU��
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'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV 6LGH����DY���

ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW ��������

SUH�H[KDXVWLRQWR�SHUIRUP�RQH�RU�PRUH�VHWV�RI�DQ�LVRODWLRQ�PRYHPHQW�SULRU�WR�WKH�SHUIRUPDQFH�RI�D�FRPSRXQG�PRYHPHQW���SULPH�PRYHUD�PXVFOH�RU�JURXS�RI�PXVFOHV�ZKRVH�FRQWUDFWLRQ�SURGXFHV�WKH�PRYHPHQW�LQ�DQ�H[HUFLVH�z FRPSDUH�DQWDJRQLVWz VWDELOL]HUz V\QHUJLVWSURKRUPRQH�3URKRUPRQHV��DUH�DFWXDOO\�KRUPRQHV�WKHPVHOYHV�DQG�DUH�FKHPLFDOV�SURGXFHG�E\�WKH�ERG\��RU�FORVH��FKHPLFDO�FRXVLQV��RI�VXFK�FKHPLFDOV��DV�LV�WKH�FDVH�ZLWK�WKH�QRU��YDULHWLHV���7KH��SUR���SDUW�LV�XVHG�IRU�WZR�UHDVRQV��ILUVW��EHFDXVH�UDWKHU�WKDQ�WKHPVHOYHV�EHLQJ�WKH�KRUPRQH�RQH�LV�DFWXDOO\�LQWHUHVWHG�LQ�VXSSOHPHQWLQJ��WKH\�DUH�LQVWHDG�XVHG�E\�WKH�ERG\
V�ELRFKHPLFDO�SDWKZD\V�WR�SURGXFH�WKH�KRUPRQH�RI�LQWHUHVW��VHFRQG��PDUNHWLQJ��z VHH�WKH�0LVF�ILWQHVV�ZHLJKWV�)$4��6XSSOHPHQWV�3URKRUPRQHVSURQH��SURQDWLRQ��SURQDWHGWXUQLQJ�IDFH�GRZQ�RU�SDOP�GRZQ�z FRPSDUH�VXSLQDWLRQSURWHLQGLJHVWLEOH�IRRG�FRPSRQHQWV�FRQWDLQLQJ�QLWURJHQ�FRPSRVHG�RI�DPLQR�DFLGV��SURWHLQ�LV�HVVHQWLDO�IRU�WLVVXH�UHSDLU�DQG�JURZWK�DQG�SURYLGHV�IRXU�FDORULHV�SHU�JUDP��z FRPSDUH�FDUERK\GUDWHz DQG�IDWSVHXGRHSKHGULQHDQ�LVRPHU�RI�HSKHGULQH�WKDW�LV�D�IDU�ZHDNHU�VWLPXODQW�DQG�EURQFKRGLODWRU�DQG�LV�XVHG�SULPDULO\�DV�D�GHFRQJHVWDQW��,W�LV�QRW�D�VXLWDEOH�VXEVWLWXWH�IRU�HSKHGULQH�LQ�WKH�(&$�VWDFNSXEPHGVHH�PHGOLQHSXOOGRZQ�PDFKLQH >SLF@ >SLF@SXOOGRZQV��ODW�SXOOGRZQV >SLF@SXOOH\D�IUHHO\�URWDWLQJ�ZKHHO�XVHG�WR�FKDQJH�WKH�GLUHFWLRQ�RI�IRUFH�DSSOLHG�E\�D�FDEOH���7KH�SXOOGRZQ�PDFKLQH�W\SLFDOO\�KDV�D�FDEOH�SDVVLQJ�RYHU�RQH�RU�PRUH�SXOOH\V�DW�WKH�WRS�VR�WKDW�D�GRZQZDUG�IRUFH�DSSOLHG�WR�WKH�FDEOH�E\�WKH�OLIWHU�UDLVHV�WKH�ZHLJKWV�DW�WKH�IDU�HQG�RI�WKH�FDEOH��SXOOXSVSXPS��SXPSHGSXVKGRZQV��WULFHS�SXVKGRZQVS\UDPLGLQJ

TXDGV��TXDGULFHSVWKH�ODUJH�PXVFOH�RI�WKH�IURQW�RI�WKH�WKLJK��FRPSRVHG�RI�IRXU�KHDGV��WKH�YDVWXV�ODWHUDOLV��YDVWXV�LQWHUPHGLXV��YDVWXV�PHGLDOLV��DQG�UHFWXV�IHPRULV��$OO�RI�WKHVH�MRLQ�DW�D�FRPPRQ�WHQGRQ�DWWDFKHG�WR�WKH�NQHHFDS�DQG�DOO�RI�WKHP�DUH�LQYROYHG�LQ�H[WHQGLQJ�WKH�NQHH�MRLQW��7KH�UHFWXV�IHPRULV�DWWDFKHV�WR�WKH�SHOYLF�JLUGOH��DERYH�WKH�KLS�MRLQW��UDWKHU�WKDQ�WR�WKH�IHPXU�DQG�LQ�DGGLWLRQ�WR�H[WHQGLQJ�WKH�NQHH��LW�DOVR�IOH[HV�WKH�KLS��H[HUFLVHV�WDUJHWLQJ�WKLV�PXVFOH�LQFOXGH�
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UHVW2

'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV	 6LGH����DY����
z OHJ�H[WHQVLRQV	z VTXDWV��DQ\�NLQG��	z GHDGOLIWV	z OXQJHV	52 >���� $ % & ' ( ) * + , - . / 0 12 3 4 5 6 7 8 9: ; < = @�	

UDQJH�RI�PRWLRQ2UHFHSWRU2D�FKHPLFDO�VLWH�HLWKHU�ZLWKLQ�WKH�FHOO�RU�RQ�WKH�VXUIDFH�RI�WKH�FHOO�PHPEUDQH�WKDW�UHVSRQGV�WR�WKH�SUHVHQFH�RI�D�FKHPLFDO�VWLPXOXV�VXFK�DV�D�KRUPRQH�RU�QHXURWUDQVPLWWHU�DQG�WULJJHUV�D�VHULHV�RI�FKHPLFDO�HYHQWV�WKDW�SURGXFH�D�UHVSRQVH�RQ�D�FHOOXODU�OHYHO��UHFRYHU\2UHS��UHSHWLWLRQ2D�VLQJOH�FRPSOHWH�SHUIRUPDQFH�RI�D�PRYHPHQW��QRUPDOO\�LQFOXGLQJ�ERWK�WKH�FRQFHQWULF	�ZRUNLQJ�DJDLQVW�UHVLVWDQFH��DQG�HFFHQWULF��DOORZLQJ�WKH�ZHLJKW�WR�PRYH�LQ�WKH�GLUHFWLRQ�LW�ZRXOG�LI�\RX�OHW�JR��SKDVHV��VR�WKDW�DW�WKH�HQG�RI�RQH�UHS��WKH�ZHLJKW�DQG�OLIWHU�DUH�EDFN�LQ�WKH�SRVLWLRQ�WKH\�ZHUH�LQ�SULRU�WR�WKH�UHS��	z VHH�VHWV	z WKH�0LVF�)LWQHVV�:HLJKWV�)$4��+RZ�PDQ\�UHSHWLWLRQV�VKRXOG�,�SHUIRUP"UHVLVWDQFH�WUDLQLQJ2WUDLQLQJ�ZLWK�ZHLJKWV�RU�RWKHU�VRXUFHV�RI�UHVLVWDQFH�DERYH�DQG�EH\RQG�WKH�PRYHPHQW�LWVHOI��&KLQ�XSV�DUH�UHVLVWDQFH�WUDLQLQJ��MRJJLQJ�LV�QRW��	
UHVW�SDXVH2ULERVH2ULSSHGYLVLELOLW\�RI�ILQH�GHWDLO�EHORZ�WKH�OHYHO�RI�LQGLYLGXDO�PXVFOHV�DQG�PXVFOH�KHDGV��7R�EH��ULSSHG���LW�VKRXOG�EH�HDV\�WR�LGHQWLI\�E\�VLJKW�WKH�VWULDWLRQV�DQG�PXVFOH�EDQGV�JRLQJ�DFURVV�WKH�KHDGV�RI�WKH�GHOWRLG��DQG�WKH�GLIIHUHQW�KHDGV�RI�WKH�TXDGULFHSV��	z FRPSDUH�FXW	URPDQ�FKDLU2URWDWRU�FXII2>SLF@)RXU�PXVFOHV��VXSUDVSLQDWXV��LQIUDVSLQDWXV��WHUHV�PLQRU��DQG�VXEVFDSXODULV��WKDW�UXQ�IURP�WKH�VKRXOGHU�EODGH�WR�WKH�WKH�XSSHU�DUP��RU�KXPHUXV�ZKLFK�WRJHWKHU�VWDELOL]H�WKH�VKRXOGHU�MRLQW��	z VHH�<RXU�5RWDWRU�&XII��DQG�:KDW�*RHV�:URQJ��IURP�7KH���0LQXWH�5RWDWRU�&XII�	6ROXWLRQ�	URXWLQH2URZ262 >���� $ % & ' ( ) * + , - . / 0 12 3 4 5 6 7 8 9: ; < = @�	
VDWXUDWHG�IDWVIDWV�FRPSULVHG�RI�IDWW\�DFLGV�LQ�ZKLFK�DOO�SRVVLEOH�ERQG�SRVLWLRQV�DORQJ�WKH�FDUERQ�EDFNERQH�DUH�ILOOHG�ZLWK�K\GURJHQV��6DWXUDWHG�IDWV�DUH�VROLG�DW�URRP�WHPSHUDWXUH��VWDEOH�DW�KLJK�WHPSHUDWXUHV��DQG�KDYH�ORQJ�VKHOI�OLYHV��:KLOH�WKLV�PDNHV�WKHP�H[FHOOHQW�IRU�IU\LQJ��	

ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW	 ���������



'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV 6LGH����DY���

ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW ��������

HVSHFLDOO\�GHHS�IU\LQJ��WKH\�KDYH�QR�QXWULWLRQDO�RU�PHWDEROLF�IXQFWLRQV�EH\RQG�SURYLGLQJ�FDORULHV�z FRPSDUH�z K\GURJHQDWHG�IDWVz XQVDWXUDWHG�IDWVz SRO\XQVDWXUDWHG�IDWVz PRQRXQVDWXUDWHG�IDWV6FRWW�FXUOVHH�SUHDFKHU�FXUOVHUUDWXV�DQWHULRUWKH�PXVFOH�XQGHUQHDWK�DQG�VOLJKWO\�IRUZDUG�RI�WKH�DUPSLW�WKDW�JLYHV�WKLV�DUHD�D�ULGJHG�DSSHDUDQFH��LI�\RX�FDQ
W�ILQG�WKLV�PXVFOH��\RXU�ERG\IDW�SHUFHQWDJH�PD\�EH�XS�LQWR�GRXEOH�GLJLWV��VHW D�VHTXHQFH�RI�RQH�RU�PRUH�FRPSOHWH�SHUIRUPDQFHV�RI�D�PRYHPHQW��RU�UHS�GRQH�DV�D�XQLW�ZLWK�PLQLPDO�RU�QR�SDXVH�LQ�EHWZHHQ��:KHQ�\RX�SLFN�XS�D�EDUEHOO��FXUO�LW�WHQ�WLPHV��DQG�WKHQ�SXW�LW�GRZQ��WKDW�LV�RQH�VHW�RI�WHQ�UHSV��z VHH�UHSz WKH�0LVF�)LWQHVV�:HLJKWV�)$4��+RZ�PDQ\�VHWV�VKRXOG�,�GR�SHU�H[HUFLVH"VKUXJVDQ�H[HUFLVH�IRU�WKH�WUDSH]LXV�SHUIRUPHG�E\�VWDQGLQJ�XSULJKW�ZKLOH�KROGLQJ�D�ZHLJKW�LQ�ERWK�KDQGV�DQG�OLIWLQJ�WKH�VKRXOGHUV�XS�DQG�GRZQ�ZKLOH�WKH�DUPV�UHPDLQ�KDQJLQJ�GRZQZDUGV��z VHH�WKH�0LVF�)LWQHVV�:HLJKWV�)$4��:KDW�LV�WKH�SURSHU�ZD\�WR�GR�VKUXJV"VLVV\�VTXDWVLWXSV��VLW�XSVVL[�SDFN'HILQHG�DEGRPLQDO�PXVFOHV��VR�FDOOHG�EHFDXVH�VL[�EXOJHV�DUH�YLVLEOH��WKUHH�SHU�VLGH��WKURXJK�WKH�VNLQ��7KH�OHYHO�RI�ERG\IDW�QHFHVVDU\�WR�VHH�DOO�VL[�YDULHV�EHWZHHQ�LQGLYLGXDOV�DQG�WKH�ORZHU�RQHV�XVXDOO\�UHTXLUH�WKH�ORZHVW�ERG\IDW�OHYHOV�WR�EULQJ�WKHP�RXW��VR��LI�\RX�KDYH�D�OLWWOH�WRR�PXFK�DEGRPLQDO�IDW�OHIW��\RX�PLJKW�KDYH�D��IRXU�SDFN��ZLWK�MXVW�WKH�XSSHU�IRXU�VKRZLQJ��z VHH�WKH�0LVF�)LWQHVV�:HLJKWV�)$4��+RZ�GR�,�JHW�D�VL[�SDFN"VNXOOFUXVKHUVWULFHS�H[WHQVLRQV�W\SLFDOO\�SHUIRUPHG�ZKLOH�O\LQJ�RQ�D�EHQFK�ZLWK�WKH�XSSHU�DUPV�YHUWLFDO��*ULS�D�EDUEHOO�LQ�\RXU�KDQGV�ZLWK�D�SURQDWHG�JULS�DQG�DUPV�VWUDLJKW�XSZDUGV��%HQGLQJ�RQO\�\RXU�HOERZV��ORZHU�WKH�ZHLJKW�WRZDUGV�WKH�EULGJH�RI�\RXU�QRVH��WKHQ�SXVK�EDFN�WR�WKH�VWDUWLQJ�SRVLWLRQ��VORZ�WZLWFK�PXVFOH�ILEUHVz FRPSDUH�IDVW�WZLWFK�PXVFOH�ILEUHVVPLWK�PDFKLQHVPRRWK�PXVFOHPXVFOH�WLVVXH�ODFNLQJ�WKH�DOWHUQDWLQJ�GDUN�DQG�OLJKW�EDQGV�WKDW�FKDUDFWHUL]H�VWULDWHG�PXVFOH���FRPSRVHG�RI�VSLQGOH�VKDSHG�FHOOV�ZLWK�FRQWDLQLQJ�D�VLQJOH�QXFOHXV���$OVR�NQRZQ�DV��LQYROXQWDU\�PXVFOHV��EHFDXVH�WKHLU�FRQWUDFWLRQ�DQG�UHOD[DWLRQ�LV�QRW�XQGHU�GLUHFW�YROXQWDU\�FRQWURO��6PRRWK�PXVFOH�WLVVXH�OLQHV�WKH�DUWHULHV��LQWHVWLQHV��DQG�LV�JHQHUDOO\�QRW�DWWDFKHG�WR�ERQHV�RU�OLJDPHQWV��z FRPSDUH�VWULDWHG�PXVFOHVQDWFKVROHXVWKH�XQGHUO\LQJ�KHDG�RI�WKH�FDOI�PXVFOH�ZKLFK�WRJHWKHU�ZLWK�WKH�JDVWURFQHPLXV��WKH�RWKHU�KHDG�RI�WKH�FDOI�PXVFOH��DWWDFKHV�WR�WKH�KHHO�WKURXJK�WKH�DFKLOOHV WHQGRQ�DQG�WR�WKH�WLELD�DQG�ILEXOD�MXVW�EHORZ�WKH�NQHH�MRLQW��z FRPSDUH�JDVWURFQHPLXV



'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV 6LGH����DY���

ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW ��������

VSLQDO�HUHFWRUV��HUHFWRU�VSLQDHSDLUHG�PXVFOHV�RQ�HLWKHU�VLGH�RI�WKH�VSLQH�LQ�WKH�ORZHU�EDFN�ZKRVH�IXQFWLRQ�LV�WR�VWUDLJKWHQ�WKH�VSLQH�VSRW��VSRWWHU��VSRWWLQJWR��VSRW��LV�WR�SURYLGH�DVVLVWDQFH�WR�DQRWKHU�OLIWHU�RU�DW�OHDVW�WR�VWDQG�E\�UHDG\�WR�GR�VR�LI�QHHGHG��$�VSRWWHU�IRU�WKH�EHQFK�SUHVV�QRUPDOO\�VWDQGV�EHKLQG�WKH�OLIWHU�DQG��VKRXOG�WKH�OLIWHU�QHHG�DVVLVWDQFH�LQ�UDLVLQJ�WKH�ZHLJKW��WRXFKHV�RU�JUDVSV�WKH�EDU�DQG�KHOSV�OLIW�LW�XSZDUGV��VTXDW WKH��NLQJ�RI�H[HUFLVHV���SXW�D�EDU�DFURVV�\RXU�VKRXOGHUV�ZKLOH�\RX�DUH�LQ�D�VWDQGLQJ�SRVLWLRQ�DQG��NHHSLQJ�\RXU�WRUVR�DV�XSULJKW�DV�SRVVLEOH��VTXDW�GRZQ�XQWLO�WKH�WRSV�RI�\RXU�WKLJKV�DUH�SDUDOOHO�WR�WKH�IORRU�RU�EHORZ��YDULDWLRQV�RQ�WKH�VTXDW�LQFOXGH��z ER[�VTXDWz IURQW�VTXDWz KDFN�VTXDWz MHIIHUVRQ�VTXDWz VLVV\�VTXDWz VHH�WKH�0LVF�)LWQHVV�:HLJKWV�)$4��:KDW�LV�WKH�SURSHU�ZD\�WR�VTXDW"VTXDW�EDUD�VWUDLJKW�EDU�ZLWK�NQXUOLQJ�LQ�ERWK�WKH�FHQWHU�DQG�VLGHV�WR�PDNH�LW�HDVLHU�WR�JULS�DQG�OHVV�OLNHO\�WR�VOLS�ZKHQ�SODFHG�DFURVV�WKH�EDFN��RU�DW�OHDVW�WDNH�PRUH�IOHVK�ZLWK�LW�LI�LW�GRHV�VOLS��z FRPSDUH�GHDGOLIW�EDUVTXDW�FDJHVTXDW�UDFNVTXDW�VXLWD�YHU\�WLJKW��XVXDOO\�QHRSUHQH�ERG\VXLW�ZRUQ�WKHRUHWLFDOO\�IRU�SURWHFWLRQ��EXW�LQ�UHDOLW\�EHFDXVH�LW�LQFUHDVHV�WKH�DPRXQW�RI�ZHLJKW�WKDW�FDQ�EH�OLIWHG�E\�FRPSUHVVLQJ�DQG�DSSO\LQJ�D�VWUDLJKWHQLQJ�IRUFH�WR�WKH�OHJV�DQG�KLSV��VWDELOL]HUPXVFOHV�WKDW�DVVLVW�LQ�WKH�SHUIRUPDQFH�RI�DQ�H[HUFLVH�E\�VWHDG\LQJ�WKH�MRLQW�RU�OLPE�EHLQJ�PRYHG��EXW�QRW�LQFUHDVLQJ�WKH�IRUFH�EHLQJ�DSSOLHG��2QH�RI�WKH�GLVDGYDQWDJHV�RI�XVLQJ�PDFKLQHV�UDWKHU�WKDQ�IUHH�ZHLJKWV�IRU�WUDLQLQJ�LV�WKDW�PDQ\�PDFKLQHV�WDNH�RYHU�WKH�WDVN�RI�VWDELOL]LQJ�WKH�PRYHPHQW��VR�WKDW�WKH�VWDELOL]LQJ�PXVFOHV�DUH�QRW�WUDLQHG�WR�QHDUO\�WKH�H[WHQW�WKDW�WKH\�ZRXOG�KDYH�EHHQ�ZLWK�IUHH�ZHLJKWV��z FRPSDUH�V\QHUJLVWVWDFN��ZHLJKW >SLF@D�SLOH�RI�ZHLJKW�SODWHV�GULOOHG�VR�WKDW�WKH\�FDQ�VOLGH�YHUWLFDOO\�RQ�SROHV��PRVW�RIWHQ�WZR�IL[HG�VROLG�URGV�DQG�RQH�PRYHDEOH�URG�ZLWK�D�VHULHV�RI�KROHV�DORQJ�LWV�OHQJWK��ZLWK�D�KRUL]RQDO�KROH�RU�JDS�LQ�HDFK�SODWH�VXFK�WKDW�D�SLQ�PD\�EH�LQVHUWHG�WKURXJK�WKH�KROH�RU�JDS�LQ�WKH�SODWH�DQG�LQWR�D�PDWFKLQJ�KROH�LQ�WKH�PRYHDEOH�URG��7KLV�ZHLJKW�DQG�DOO�WKRVH�DERYH�LW�PD\�WKHQ�EH�OLIWHG�E\�WKH�PRYHDEOH�URG��ZKLFK�LV�W\SLFDOO\�DWWDFKHG�WR�D�FDEOH�RU�OHYHU�DUP��VWDFN��VXSSOHPHQW�RU�GUXJVWDQFHIRRW�DQG�OHJ�SRVLWLRQ�GXULQJ�WKH�SHUIRUPDQFH�RI�DQ�H[HUFLVH��SDUWLFXODUO\�VTXDWV�DQG�GHDGOLIWV���7KLV�FDQ�PDNH�D�JUHDW�GLIIHUHQFH�LQ�WKH�PRYHPHQW�DQG�WKH�PXVFOHV�WDUJHWHG��)RU�H[DPSOH��D�ZLGH�VWDQFH�LQ�WKH�VTXDW�DOORZV�IRU�D�PRUH�XSULJKW�WRUVR�DQG�WHQGV�WR�SODFH�PRUH�VWUHVV�RQ�WKH�JOXWHV�DQG�WKLJK�DGGXFWRUV���ZKLOH�D�QDUURZHU�VWDQFH�WHQGV�WR�VKLIW�VWUHVV�PRUH�WR�WKH�TXDGV�DQG�ORZHU�EDFN��VWDQGDUG�SODWHD�ZHLJKW�SODWH�GHVLJQHG�WR�EH�PRXQWHG�RQ�D�RQH�LQFK�GLDPHWHU�EDU��8VXDOO\�URXQG�ZLWK�D�FHQWUDO�KROH�RI�DERXW���������WKH\�DUH�FRPPRQO\�DYDLODEOH�LQ��������������������������DQG����SRXQG�VL]HV��0DQ\�RO\PSLF�SODWHV�KDYH��VWDQGDUG��ZULWWHQ�RQ�WKHP��EXW�LW
V�WKH�VL]H�RI�WKH�KROH�WKDW�PDWWHUV��



'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV	 6LGH����DY����
z FRPSDUH�RO\PSLF�SODWH	VWHURLG2 z VHH�WKH�0LVF�)LWQHVV�:HLJKWV�)$4��6WHURLGVVWLII�OHJ�GHDGOLIWVWULDWHG�PXVFOHPXVFOH�WLVVXH�FRPSRVHG�RI�PXOWLQXFOHDWH�FHOOV�ZLWK�DOWHUQDWLQJ�GDUN�DQG�OLJKW�EDQGV��$OVR�NQRZQ�DV��YROXQWDU\�PXVFOHV��EHFDXVH�WKHLU�FRQWUDFWLRQ�DQG�UHOD[DWLRQ�FDQ�EH�FRQWUROOHG�YROXQWDULO\��	z FRPSDUH�VPRRWK�PXVFOH	VWULDWLRQV2ILQH�JURRYHV�RU�EDQGV�RQ�WKH�VXUIDFH�RI�D�PXVFOH��YLVLEOH�WKURXJK�WKH�VNLQ�LQ�ULSSHGERG\EXLOGHUV��VWULSSLQJ2KDYLQJ�RQH�RU�PRUH�VSRWWHUV�UHPRYH�ZHLJKWV�IURP�WKH�EDU�GXULQJ�D�VHW�VR�WKDW�WKH�OLIWHU�FDQ�	FRQWLQXH�ZLWK�D�OLJKWHU�ZHLJKW�DIWHU�KDYLQJ�UHDFKHG�IDLOXUH	z FRPSDUH�ZRUNLQJ�GRZQ�WKH�UDFNVXEOLQJXDO2DEVRUEHG�LQWR�WKH�EORRGVWUHDP�WKURXJK�WKH�VNLQ�XQGHU�WKH�WRQJXH��DQ�DUHD�ZLWK�HVSHFLDOO\�WKLQ�VNLQ�DQG�D�ULFK�EORRG�VXSSO\��%\SDVVHV�WKH�OLYHU�DQG�WKH�UHVW�RI�WKH�GLJHVWLYH�V\VWHP�DQG�H[SRVXUH�WR�DOO�WKH�DFLGV�DQG�HQ]\PHV�LQYROYHG��	

VHH�DOVR��z WUDQVGHUPDO�VXJDU2(LWKHU�D�JHQHULF�WHUP�IRU�D�VKRUW�FKDLQ�FDUERK\GUDWH�RU�D�VSHFLILF�WHUP�IRU�VXFURVH��WDEOH�	VXJDU���0RQRVDFFKDULGH�VXJDUV��VLPSOH�VXJDUV��LQFOXGH�IUXFWRVH��IUXLW�VXJDU���JOXFRVH��GH[WURVH��JUDSH�VXJDU��FRUQ�VXJDU���JDODFWRVH��'LVDFFKDULGH�VXJDUV��VXJDUV�PDGH�IURP�WZR�PRQRVDFFKDULGHV�ERQGHG�WRJHWKHU��LQFOXGH�VXFURVH��WDEOH�VXJDU��FDQH�VXJDU��RU�EHHW�VXJDU���PDOWRVH��ODFWRVH��PLON�VXJDU���	6XJDU�FRQWHQW�LQ����JUDPV�RI�VRPH�FRPPRQ�EHYHUDJHV	)RRG,WHP	 PRQRVDFFKDULGHV	 GLVDFFKDULGHV	 WRWDO	VXJDUV	 �	JOXFRVH	 IUXFWRVH*OXFRVH	 )UXFWRVH	 *DODFWRVH	 6XFURVH	 /DFWRVH	 0DOWRVH	 VRUELWRO	$SSOH	 ���	 ���	 ���	 ���	 ����	 ��	 ��	&ROD	 ���	 ���	 ���	 ���	 ����	 ��	 ��	*UDSH	 ���	 ���	 ����	 ��	 ��	6NLP�	0LON	 ���	 ���	 �	 �2UDQJH	 ���	 ���	 ���	 ���	 ����	 ��	 ��	3HDFK	 ���	 ���	 ���	 ���	 ���	 ��	 ��	3HDU	 ���	 ���	 ���	 ���	 ����	 ��	 ��	3LQHDSSOH	 ���	 ���	 ���	 ���	 ���	 ��	 ��	3UXQH	 ����	 ����	 ���	 ����	 ����	 ��	 ��	
�QRWH�WKDW���JOXFRVH�DQG���IUXFWRVH�YDOXHV�LQFOXGH�WKH�JOXFRVH�DQG�IUXFWRVH�IUDFWLRQV�RI�GLVDFFKDULGHV�VXFURVH��RQH�IUXFWRVH�PROHFXOH�DQG�RQH�JOXFRVH�PROHFXOH�ERQGHG�WRJHWKHU��DQG�PDOWRVH��WZR�JOXFRVH�PROHFXOHV�ERQGHG�WRJHWKHU�	
6XSHU6ORZ26XSHU6ORZ�LV�DQ�H[HUFLVH�SURWRFRO�ZKHUHE\�WKH�ZHLJKW�LV�OLIWHG�LQ�DSSUR[LPDWHO\����VHFRQGV�	

ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW	 ���������



'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV 6LGH����DY���

ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW ��������

DQG�ORZHUHG�LQ�ILYH�VHFRQGV��,W�FDQ�EH�XVHG�ZLWK�DQ\�NLQG�RI�UHVLVWDQFH�HTXLSPHQW��IUHH�ZHLJKWV��1DXWLOXV�RU�RWKHU�PDFKLQHV��RU�FDOLVWKHQLFV��GU\�ODQG��H[HUFLVHV��z VHH�WKH�6XSHU6ORZ�([HUFLVH�*XLOG�:HEVLWHVXPR�VW\OH�GHDGOLIWVXSLQH��VXSLQDWLRQ��VXSLQDWHGWXUQLQJ�IDFH�XS�RU�SDOP�XS�z FRPSDUH�SURQDWLRQVZLVV�EDOOV\QHUJLVP��V\QHUJLVWLFD�FRPELQDWLRQ�RI�GLIIHUHQW�FRPSRQHQWV�RU�HOHPHQWV�ZKLFK�SURGXFH�D�UHVXOW�JUHDWHU�WKDQ�WKH�VXP�RI�WKH�HIIHFWV�WKDW�ZRXOG�KDYH�EHHQ�SURGXFHG�E\�HDFK�RQH�VHSDUDWHO\��V\QHUJLVWPXVFOHV�WKDW�DVVLVW�LQ�WKH�SHUIRUPDQFH�RI�DQ�H[HUFLVH�E\�DGGLQJ�WR�WKH�IRUFH�UHTXLUHG�WR�H[HFXWH�WKH�PRYHPHQW�z FRPSDUH�VWDELOL]HU

W�EDU�URZ >SLF@WDSHULQJ�RIIUHGXFLQJ�TXDQWLWLHV�WDNHQ�RI�D�GUXJ�RU�VXSSOHPHQW�DW�WKH�HQG�RI�D�F\FOHWDUJHWHG�NHWRJHQLF�GLHW��7.'WHQGRQD�WRXJK�FRUG�RU�EDQG�RI�GHQVH�ZKLWH�ILEURXV�FRQQHFWLYH�WLVVXH�WKDW�FRQQHFWV�D�PXVFOH�ZLWK�DQRWKHU�ERG\�SDUW��VXFK�DV�D�ERQH��DQG�WUDQVPLWV�WKH�IRUFH�SURGXFHG�E\�WKH�FRQVWUDFWLRQ�RI�WKH�PXVFOH�WR�SURGXFH�PRYHPHQW�LQ�WKH�ERG\�SDUW�LQ�TXHVWLRQ�RU�WR�XVH�WKDW�SDUW�DV�DQ��DQFKRU��IURP�ZKLFK�WR�LQGXFH�PRYHPHQW�LQ�DQRWKHU�SDUW�RI�WKH�ERG\��z FRPSDUH�OLJDPHQWWHVWRVWHURQHWKH�SULPDU\�QDWXUDO�DQGURJHQLF�DQG�DQDEROLF VWHURLG KRUPRQH�IRXQG�LQ�WKH�ERG\�WKHUPRJHQHVLV��WKHUPRJHQLF7KH�JHQHUDWLRQ�RI�KHDW��XVXDOO\�WKURXJK�ELRORJLFDO�SURFHVVHV��7KHUPRJHQLF�GUXJV��VXFK�DV�HSKHGULQH�DQG�FDIIHLQH�LQFUHDVH�WKH�UDWH�DW�ZKLFK�WKH�ERG\�SURGXFHV�KHDW�LQWHUQDOO\��JHQHUDOO\�WKURXJK�WKH�PHFKDQLVPV�XVHG�WR�PDLQWDLQ�ERG\�WHPSHUDWXUH��WLELD WKH�ODUJHU�ERQH�RI�WKH�VKLQ��ORZHU�OHJ��7.' VHH�WDUJHWHG�NHWRJHQLF�GLHWWRSLFDODSSOLHG�WR�WKH�VXUIDFH�RI�WKH�VNLQ�WUDLQLQJ��VW\OHV�RI
VHH�DOVR�z *HUPDQ�9ROXPH�7UDLQLQJ��*97�z +LJK�,QWHQVLW\�7UDLQLQJ��+,7z SHULRGL]DWLRQWUDQVGHUPDO�WKURXJK�WKH�VNLQ���DV�LQ�WUDQVGHUPDOO\�GHOLYHUHG�GUXJV�VXFK�DV�WHVWRVWHURQH�DQG�HVWURJHQSDWFKHV��7UDQVGHUPDO�GHOLYHU\�DOORZV�FKHPLFDOV�WKDW�ZRXOG�EH�EURNHQ�GRZQ�E\�WKH�GLJHVWLYH�V\VWHP�RU�GHVWUR\HG�E\�WKH�OLYHU�WR�SDVV�LQWR�WKH�EORRGVWUHDP��,W�DOVR�FDQ�SURYLGH�D�VORZ�DQG�
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'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV 6LGH����DY���

ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW ��������

VWHDG\�OHYHO�RI�WKH�FKHPLFDO�UDWKHU�WKDQ�D�VXGGHQ��SXOVH��ZKHQ�KLWWLQJ�WKH�GLJHVWLYH�V\VWHP��
VHH�DOVR�z VXEOLQJXDOWUDQV�IDWW\�DFLGVXQVDWXUDWHG�IDWW\�DFLGV�WKDW�KDYH�D��]��VKDSH�FDXVHG�E\�XQVDWXUDWHG�ERQGV�EHLQJ�RQ�DOWHUQDWH�VLGHV�RI�WKH�PROHFXOH��1DWXUDOO\�IRUPHG�XQVDWXUDWHG�IDWW\�DFLGV�DUH�QRUPDOO\�LQ�WKH��FLV��FRQILJXUDWLRQ��ZLWK�WKH�XQVDWXUDWHG�ERQGV�RQ�WKH�VDPH�VLGH�RI�WKH�FDUERQ�FKDLQ��7KH�WUDQV��FRQILJXUDWLRQ�LV�W\SLFDOO\�SURGXFHG�E\�WKH�SDUWLDO�K\GURJHQDWLRQ�RI�SRO\XQVDWXUDWHG�IDWW\�DFLGV�ZKLFK�LV�GRQH�WR�LQFUHDVH�VKHOI�OLIH��KHDW�VWDELOLW\��DQG�WKLFNQHVV��7UDS�%DU��*HUDUG�7UDS�%DU >SLF@$�ZHLJKW�EDU�ZLWK�D�GLDPRQG�VKDSHG�VHFWLRQ�LQ�WKH�PLGGOH��W\SLFDOO\�XVHG�IRU�GHDGOLIWV�DQG�VKUXJV��'XULQJ�WKH�H[HUFLVH��WKH�OLIWHU�VWDQGV�LQVLGH�WKH�GLDPRQG�DQG�JULSV�WKH�WUDQVYHUVH�KDQGKROGV�RQ�HLWKHU�VLGH�RI�WKH�GLDPRQG��(YHU\WKLQJ�\RX
G�HYHU�ZDQW�WR�NQRZ�DERXW�WKH�WUDS�EDU�FDQ�EH�IRXQG�DW�KWWS���ZZZ�WUDSEDU�FRP�
FRPSDUH�z FDPEHUHG�EDUWUDSH]LXV��WUDSV >SLF@D�NLWH�VKDSHG�PXVFOH�RI�WKH�EDFN�ZLWK�WKH�SRLQWV�RI�WKH��NLWH��DW�WKH�EDVH�RI�WKH�VNXOO��WKH�VKRXOGHUV��DQG�WKH�FHQWHU�RI�WKH�ORZHU�EDFN��7KH�WUDSH]LXV�LV�SULPDULO\�YLVLEOH�DV�WKH�SDLU�RI�EXOJHV�RQ�HLWKHU�VLGH�RI�WKH�QHFN��
H[HUFLVHV�IRU�WKH�WUDSH]LXV�LQFOXGH�z VKUXJV�DQG�z XSULJKW�URZVWULFHSVWKUHH�KHDGHG�PXVFOH��KHQFH��WUL����IRUPLQJ�WKH�EXON�RI�WKH�EDFN�RI�WKH�DUP��,WV�IXQFWLRQ�LV�WR�H[WHQG�WKH�HOERZ��0RVW�SXVKLQJ�H[HUFLVHV��LQFOXGLQJ�WKH�EHQFK�SUHVV�DQG�PLOLWDU\�SUHVVLQYROYH�WKH�WULFHSV�H[WHQVLYHO\��HVSHFLDOO\�DW�WKH�WRS�RI�WKH�PRYHPHQW�H[HUFLVHV�VSHFLILFDOO\�WDUJHWLQJ�WKH�WULFHSV�LQFOXGH�z IUHQFK�SUHVV�DQG�z WULFHS�SXVKGRZQVWULJO\FHULGHFKHPLFDO�QDPH�IRU�IDW��XVXDOO\�XVHG�ZKHQ�UHIHUULQJ�WR�IDWV�LQ�WKH�EORRGVWUHDP�UDWKHU�WKDQ�LQ�IRRG��7KH�QDPH�FRPHV�IURP�WKH�WKUHH�IDWW\�DFLG�FKDLQV�WKDW�WRJHWKHU�ZLWK�WKH�JO\FHURO��EDFNERQH��PDNH�XS�WKH�PROHFXOH��

XJ�RU�PFJPLFURJUDP�z VHH�JUDPXQVDWXUDWHG�IDWVIDWV�FRQWDLQLQJ�IDWW\�DFLGV�ZLWK�VRPH�FDUERQ�FDUERQ�GRXEOH�ERQGV��6DWXUDWHG�IDWV�KDYH�DOO�SRVVLEOH�SRVLWLRQV�WKDW�FRXOG�EH�RFFXSLHG�E\�D�K\GURJHQ�DWRP�ILOOHG��OHDYLQJ�QR�GRXEOH�ERQGV�LQ�WKH�FDUERQ�FKDLQ��XSUHJXODWLRQz FRPSDUH�GRZQUHJXODWLRQ
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'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV	 6LGH����DY����
XSULJKW�URZV2XSWDNH292 >���� $ % & ' ( ) * + , - . / 0 12 3 4 5 6 7 8 9: ; < = @�	
YDQDG\O��YDQDGLXPYDVFXODULW\2YLVLELOLW\�RI�YHLQV�	YLWDPLQ2YROXPH��WUDLQLQJ�YROXPH2

>���� $ % & ' ( ) * + , - . / 0 12 3 4 5 6 7 8 9: ; < = @�	
ZDUP�XS2ZDVK�ERDUG�DEVVHH�VL[�SDFN	ZHLJKW�FODVV2:HLGHU��%HQ:HLGHU��-RH�:HLGHU�3ULQFLSOHV�(LQVWHLQ�PD\�KDYH�EHHQ�XQVXFFHVVIXO�LQ�KLV�DWWHPSWV�WR�FUHDWH�D�XQLILHG�ILHOG�WKHRU\��EXW�WKLV�KDV�GRQH�QRWKLQJ�WR�GLVFRXUDJH�-RH�:HLGHU�LQ�KLV�FDPSDLJQ�WR�XQLI\�WKH�ILHOG�RI�ZHLJKWOLIWLQJ�DQG�ERG\EXLOGLQJ�E\�QDPLQJ�DQ\�DQG�DOO�SUDFWLFHV�DQG�WHFKQLTXHV��7KH�:HLGHU�>;@�3ULQFLSOH��ZKHUH�>;@�VWDQGV�IRU��ZHOO��SUHWW\�PXFK�DQ\WKLQJ��,I�\RX�DUHQ
W�IROORZLQJ�DQ\�UHFRJQL]DEOH�WUDLQLQJ�VW\OH�DQG�MXVW�GR�ZKDWHYHU�FRPHV�WR�PLQG��\RX�FDQ�UHVW�DVVXUHG�WKDW�\RX�DUH�DFWXDOO\�IROORZLQJ�WKH��:HLGHU�,QVWLQFWLYH�7UDLQLQJ�3ULQFLSOH��RU�SHUKDSV�WKH��:HLGHU�0XVFOH�&RQIXVLRQ�3ULQFLSOH���GHSHQGLQJ�RQ�ZKHWKHU�\RX
UH�DW�DOO�FRQVLVWHQW�DERXW�LW�IURP�RQH�ZRUNRXW�WR�DQRWKHU��	:LONV�)RUPXOD21DPHG�DIWHU�5REHUW�:LONV��D�IRUPXOD�XVHG�WR�GHWHUPLQH�WKH�EHVW�OLIWHU�RU�OLIW�RI�SRZHUOLIWHUV�RI�GLIIHUHQW�ERG\�ZHLJKWV��7DEOHV�RI�:LONV�)RUPXOD�FRHIILFLHQWV�PD\�EH�IRXQG�DW�WKHVH�ZHEVLWHV�	z LQ�.LORJUDPV��ZZZ�LSI�FRP�IRUPXOD�KWP	z LQ�3RXQGV��ZZZ�LVX�HGX�aDQGHVHDQ�),1:,/�W[WZRUNLQJ��GRZQ�WKH�UDFN�XVLQJ�D�VHTXHQFH�RI�GXPEEHOOV�RU��OHVV�FRPPRQO\��EDUEHOOV�ZLWK�GHFUHDVLQJ�ZHLJKWV��D�OLIWHU�SHUIRUPV�DQ�H[HUFLVH�WR�IDLOXUH�ZLWK�RQH�ZHLJKW�DQG�WKHQ�LPPHGLDWHO\�VZLWFKHV�WR�WKH�QH[W�OLJKHU�ZHLJKW��%\�WKH�WLPH�\RX�KDYH�FRPSOHWHG�ZRUNLQJ��GRZQ�WKH�UDFN���\RX�PD\�QRW�EH�DEOH�WR�OLIW�\RXU�DUPV��VWUDLJKWHQ�WKHP�FRPSOHWHO\��RU�\RX�PD\�VLPSO\�EH�VKDNLQJ�IURP�WKH�	NLQG�RI�DJRQL]LQJ�SDLQ�WKDW�WHOOV�\RX���ZRZ��WKDW�ZDV�D�JRRG�ZRUNRXW���	z FRPSDUH�VWULSSLQJ	
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ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW	 ���������
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'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV	 6LGH����DY����
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<RKLPEH��\RKLPELQH2z VHH�WKH�0LVF�)LWQHVV�:HLJKWV�)$4��6XSSOHPHQWV��<RKLPEH	
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�7KH�=RQH�2z VHH�WKH�0LVF�)LWQHVV�:HLJKWV�)$4��'LHWV��7KH�=RQH�	

I'll be back.... 

%DFN�WR�PLVF�ILWQHVV�ZHLJKWV	SDJH	%DFN�WR�7KH�EDVH�RI�WKH�WUHH	

ILOH�����?'LFWLRQDU\�RI�:HLJKWOLIWLQJ��%RG\EXLOGLQJ��DQG�([HUFLVH�7HUPV�DQG�7HFKQLTXHV�KW	 ���������


