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V�YR\DJH�FRPPDQGHU� DFNQRZOHGJHG� WKH�FRRUGLQDWHV�DQG� WKH�RUGHU�ZDV� JLYHQ� WR�DFWLYDWH� WKHK\SHU&�'ULYHV��KRZHYHU�QRQH�RI�WKH�YHVVHOV�FRXOG�FRPSO\�(YHU\� VLQJOH� VKLS� ZDV� H[SHULHQFLQJ� D� SUREOHP� ZLWK� WKHLU� K\SHU&�&RLOV� DQG� QR� (QJLQHHULQJ� RU� 0DLQWHQDQFH� FUHZ� FRXOGGHWHUPLQH�ZK\��$Q�HPLQHQW�$VWURSK\VLFLVW�DERDUG�D�SDVVHQJHU�OLQHU�SRVWXODWHG�WKDW�D�IRUP�RI�UDGLDWLRQ�ZDV�LQWHUIHULQJ�ZLWK�WKH�+\SHU/LJKW�6SHHG�&RLOV�DQG�WKDW�D�VLPSOH�WULS��XVLQJ�VWDQGDUG�GULYHV��ZRXOG�WDNH�WKH�FRQYR\�EH\RQG�WKH�UHDFK�RI�WKH�UDGLDWLRQ��7KH�VLQFH�WKHPRVW�OLNHO\�VRXUFH�RI�WKH�UDGLDWLRQ�ZDV�WKH�VRODU�V\VWHP©V�VXQ��WKH�FRQYR\�KHDGHG�LQWR�LQWHUVWHOODU�VSDFH�DW�EHVW�VSHHG�$Q�XQIRUWXQDWH�E\�SURGXFW�RI�WKH�K\SHU&�&RLOV�EHLQJ�RII�OLQH�ZDV�WKH�ODFN�RI�K\SHU&�&RPPXQLFDWLRQV��6LQFH�WKH�FRQYR\�ZDVD�QRQ�PLOLWDU\�IRUFH��DQG�LQWHQGHG�WR�VWLFN�WR�WUDGLWLRQDO�WUDGLQJ�URXWHV��DOVR�LW�ZDV�FKHDSHU���WKH�HPHUJHQF\�EHDFRQV�ZHUH�RQO\�JRRGIRU�DERXW�WKUHH�OLJKW�\HDUV��7KH�FRQYR\�ZDV�RQ�LW©V�RZQ�0DLQWHQDQFH�FUHZV�GLVDVVHPEOHG�DQG�UHDVVHPEOHG�WKH�K\SHU&�'ULYHV�UHSHDWHGO\�WU\LQJ�WR�GLVFRYHU�ZK\�WKH�GULYHV�ZRXOG�QRWZRUN�HYHQ�WKRXJK�WKH�FRQYR\�ZDV�WKUHH�ZHHNV�LQWR�LWV�HVFDSH�IURP�WKH�UDGLDWLRQ��6RRQ�IDFWRUV�VXFK�DV�IUHVK�IRRG�VXSSOLHV�ZRXOG�FRPHLQWR�WKH�HTXDWLRQ��7KH�VFDQ�GDWD�RI�WKH�VRODU�V\VWHP�WKH�FRQYR\�ZDV�WU\LQJ�WR�HVFDSH�ZDV�UHDQDO\VHG�IRU�UHVRXUFHV�VXFK�DV�LFH�RU�HYHQUXGLPHQWDU\� OLIH��7KH�VHFRQG�SODQHW� LQ� WKH� V\VWHP�KDG� VWUDQJH� UHDGLQJV� FRQVLVWHQW�ZLWK� D� FDWDVWURSKLF� DVWHURLG� FROOLVLRQ��7KHUH�ZDVGHEULV� VFDWWHUHG� DURXQG� LWV� RUELW�� 6SHFWURJUDSKLFV� LQGLFDWHG� WKDW� WKH� VHFRQG� SODQHW©V� LURQ� GHSRVLWV� ZHUH� HQRUPRXV� DQG� D� VOLJKWDWPRVSKHUH�FRXOG�HYHQ�VXSSRUW� OLIH� LQ�WKH�ORZHVW�UHJLRQV�RI� WKH�VXUIDFH��&RPSDUHG�WR�WKH�IUR]HQ�0HWKDQH�%DOO��D�*DV�*LDQW�DQG�WKHPROWHQ�SODQHWRLG�FORVHVW�WR�WKH�V\VWHP©V�VXQ��WKH�VHFRQG�SODQHW�ZRXOG�KDYH�WR�EH�WKH�FRQYR\©V�RQO\�KRSH�IRU�VXUYLYDO�LQ�WKH�ORQJ�WHUP�7KH�GHFLVLRQ�WR�UHWXUQ�FDXVHG�DQ XJO\�DUJXPHQW�EHWZHHQ�VKLS�FDSWDLQV�DQG�SDVVHQJHUV��(OHYHQ�YHVVHOV��LQFOXGLQJ�D�SDVVHQJHUOLQHU� GHFLGHG� WR� PDNH� WKH� WULS� EDFN� WR� WKH� WUDGLQJ� URXWH� DQG� FKDQFH� WKHLU� GHWHFWLRQ�� ,W� ZDV� HVWLPDWHG� WKDW� ZLWK� WKH� URJXH� OLQHU©VK\GURSRQLFV� VHFWLRQ�� DQG� WKH� URJXH� IXHO� WDQNHU©V� FDUJR�� WKH� UHEHO� VKLSV� FRXOG� PDNH� WKH� MRXUQH\� DQG� ZLWK� OXFN� HVFDSH� WKH� HIIHFWVFDQFHOOLQJ�WKH�K\SHU&�'ULYHV�7KH�FRQYR\�GLGQ©W�VHH�WKH�HOHYHQ�VKLSV�DJDLQ�7KH�UHPDLQLQJ�YHVVHOV�PDGH�WKH�ILYH�ZHHN�WULS�EDFN�WR�WKH�VHFRQG�SODQHW�ZLWK�QHLWKHU�LQFLGHQW�QRU�DUJXPHQW�
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6RXUFHERRN�6XEPLVVLRQ 3DJH�� RI���� 5LIWHU�6XEPLVVLRQ

77KKHH 33OODDQQHHWW��,W�ZDV�VRRQ�YHU\�DSSDUHQW�WKDW�WKH�VHFRQG�SODQHW��GXEEHG�¦7HOPLQDU�§�ZDV�QRW�ZKDW�WKH�VHQVRU�VFDQV�KDG�VXJJHVWHG��2QFH�WKHGHVSHUDWH�FRQYR\� SDVVHG� WKH�JDV� JLDQW�� WKH�1LJHOOLDQ�ZRUG� IRU�¦6DOYDWLRQ§�VHHPHG� WR�EH�PRUH�DQG�PRUH� LQDSSURSULDWH�DV� HDFK�QHZUHDGLQJ�ZDV�WDNHQ�,W�ZDVQ©W�XQWLO�D�IHZ�RI�WKH�IDVWHU�VKLSV�DFWLQJ�DV�VFRXWV�FRXOG�JHW�PXFK�FORVHU� WKDW� WKH�FRQYR\�GLVFRYHUHG�ZKDW� WKH� VHFRQGSODQHW�DFWXDOO\�ZDV�7R� HYHU\RQH©V� KRUURU�� 7HOPLQDU� ZDV� D� 0HFKDQRLG� 3ODQHW�6KLS�� 7KH� GHEULV� LQ� RUELW� DURXQG� WKH� PHWDOOLF� SODQHW� ZDV� WKHUHPQDQWV�RI�WKH�ZRUOG�WKDW�ZDV�VWULSSHG�DQG�FRQVXPHG��7KH�FRQYR\
V�GHFLVLRQ�PDNHUV�ZHUH�DW�D�ORVV���7KH�DVVHPEODJH�RI�YHVVHOV�ZDVRQ�LWV�ODVW�OHJV�DV�WKH\�ZHUH�VKDULQJ�IRRG�DQG�RWKHU�VXSSOLHV�WR�JHW�WR�WKLV�SRLQW��(YHU\ERG\�NQHZ�WKDW�WKH�FRQYR\�ZRXOGQ©W�HVFDSH�DKRUGH�RI�0HFKDQRLG�VKLSV�WKDW�ZRXOG�VRRQ�HUXSW�RXW�RI�WKH�3ODQHW�6KLS�7KH�FRQYR\�ZHQW�RQ�EDWWOH�DOHUW�DQ\ZD\���6KLS�GHIHQFH�EDWWHULHV�ZHUH�UHDGLHG��D�IHZ�DUPRXUHG�VKXWWOHV�ODXQFKHG���+RZHYHU�WKH�KRUGH�QHYHU�FDPH���7KH�VKLS�FRPPDQGHUV�ZHUH�YHU\�SX]]OHG�EXW�WKH�OHYHO�RI�KRSH�FRQWLQXHG�WR�ZDYHU���3DVVHQJHUV�DQG�FUHZ�DOLNHVXQN�LQWR�D�OHYHO�RI�GHVSDLU�DQG�D�VSDWH�RI�VXLFLGHV�URFNHG�WKH�FRQYR\
V�FRPSOLPHQW�7KHUH�ZDV�QR�0HFKDQRLG�DFWLYLW\�DIWHU�ILYH�IXOO�GD\V�RI�KLJK�RUELW�VFDQV�DQG�HQRXJK�DFWLYH�VHQVRU�VZHHSV�WR�ZDNH�WKH�PRVWLQHUW� GHIHQFH� V\VWHP�� :KLOH� WKH� FRQYR\� PDLQWDLQHG� D� UHODWLYH� GLVWDQFH� IURP� WKH� 3ODQHW�VKLS�� WKH� GHFLVLRQ� ZDV� PDGH� WR� VHQG� DQH[SHGLWLRQ�WR�WKH�VXUIDFH�
77KKHH 66HHWWWWOOHHPPHHQQWW��7KH 2UDQJH� VXQOLJKW� KHDWHG� WKH� PHWDO� VXUIDFH� RI� WKH� 3ODQHW�VKLS� WR� DQ� DYHUDJH� WHPSHUDWXUH� RI� WKUHH� KXQGUHG� GHJUHHV&HQWLJUDGH�XQGHU�GLUHFW�VXQVKLQH�� �7KLV�KHDW�ZDV�FRQYHUWHG�LQWR�OLJKW�DQG�HQHUJ\�XVLQJ�FRQYHUWHUV� OLQHG� LQWR�WKH�SODQHW
V�RXWHU�VKHOO�7KH�QLJKW�VLGH�RI�WKH�SODQHW�UDGLDWHG�D�VPDOO�DPRXQW�RI�KHDW�EXW�VWLOO�JRW�WR�EHORZ�]HUR�GHJUHHV�7KH�3ODQHW�6KLS�ZDV� QRW� FRPSOHWHO\� IXQFWLRQDO��$�VFRXWLQJ�H[SHGLWLRQ� ODQGHG�RQ�D� VHFWLRQ� RI� WKH�HTXDWRU�DQG�SHUIRUPHG�DWKRURXJK�H[DPLQDWLRQ�RI� WKH�DUHD��7KHUH�ZDV� D� WKLQ�DWPRVSKHUH�RQ� WKH�VXUIDFH�EXW�D� IXOO�0HFKDQRLG�VXVWDLQLQJ� HQYLURQPHQW�H[LVWHGEHORZ�WKH�RXWHU�VKHOO�� �$OPRVW� WZHQW\�VTXDUH�NLORPHWUHV�ZHUH�VFRXUHG�LQFOXGLQJ�IRXU�OHYHOV�XQGHU�WKH�VXUIDFH�EHIRUH�D�JLDQW�ERG\�RIVDOW�ZDWHU�ZDV�XQFRYHUHG��7KHUH�ZDV� HYLGHQFH�RI�EDWWOHV�DQG�DUHDV�ZKHUH�0HFKDQRLG�ERGLHV�ZHUH� LQ�SLHFHV�HYHU\ZKHUH��5HSRUWV�RI0HFKDQRLG� KXVNV� VHHPLQJO\� JUDSSOLQJ� HDFK� RWKHU� XQWLO� WKHLU� GHPLVH� JDYH� WKH� VFRXWLQJ� SDUW\� WKH� LPSUHVVLRQ� WKDW� VRPH� VRUW� RI0HFKDQRLG�FLYLO�ZDU�KDG�WDNHQ�SODFH�(QJLQHHUV�DQG�%LRVSKHUH�VSHFLDOLVWV�GHFLGHG�WKDW�WKH�EHVW�SODFH�IRU�D�VHWWOHPHQW�ZRXOG�EH�WKH�JLJDQWLF�KDQJHU�ED\�IRU�GR]HQVRI�KXJH�0HFKDQRLG�%DWWOH�FUXLVHUV���7KH�KDQJHU�ZDV�D�PDLQWHQDQFH�DQG��GU\�GRFN��DUHD�ZLWK�D�GLDPHWHU�RI�WHQ�PLOHV�����NLORPHWUHV�DQG�GHSWK�RI�DOPRVW�IRXU�OHYHOV���7KH�DSDUW�IURP�WKH�GLVWXUELQJ�IDFW�WKDW�WKH�ED\�ZDV�HPSW\�RI�DOO�0HFKDQRLG�6SDFH�FUDIW��WKH�DYDLODEOHFRQVWUXFWLRQ�PDWHULDOV�DQG�DSSDUDWXV�SURYLGHG�WKH�SHUIHFW�PHDQV�WR�JHW�D�FRPPXQLW\�VWDUWHG���$OPRVW�KDOI�RI�WKH�FRQYR\�ZDV�RUGHUHGLQWR�WKH�GU\�GRFN�IDFLOLW\���7KH�UHPDLQLQJ�ODUJHU�VKLSV�LQ�RUELW�ZHUHQ
W�VWUXFWXUDOO\�FDSDEOH�RI�VXUYLYLQJ�WKH�JUDYLWDWLRQDO�IRUFHV�RI�HYHQD� OLJKW�DWPRVSKHUH�HQWU\� LQWR� WKH�JLDQW� KDQJHU�� �$�SVLRQLF�PHFKDQLF�GLVFRYHUHG� WKH�FRQWURO� URRP�DQG�LQWHUIDFHG�ZLWK� WKH�HQRUPRXVDLUORFN�PHFKDQLVP�RQ�WKH�VXUIDFH�RI� WKH�SODQHW�� �$�JLDQW� LULV�FORVHG�RYHU� WKH�GU\�GRFN� WR� IRUHYHU�VHDO� LQ� WKH�VKLSV�� �)URP� WKDW�SRLQWIRUZDUG�WKH\�ZHUH�WR�EHFRPH�EXLOGLQJ�PDWHULDOV�DQG�QRW�LQWHUVWHOODU�YHKLFOHV���7HFKQLFLDQV�DQG�%LRVSKHUH�VSHFLDOLVWV�ZRUNHG�IUDQWLFDOO\WR� ILQG� DQG�PRGLI\� WKH� HQYLURQPHQWDO� FRQWUROV� IRU� WKH� KDQJHU� DUHD� WR� RXWSXW� WKH� UHTXLUHPHQWV� IRU� OLIH�� �:KHQ� D�0HQQWDV� FUHZPDQGLVFRYHUHG� WKH� EUDLQ� SRRO� WKDW� FRQWUROOHG� DWPRVSKHULF� PDQDJHPHQW�� VKH� LQWHUIDFHG� ZLWK� LW� WR� FKDQJH� WKH� SDUDPHWHUV� RI� WKHUHSUHVVXULVLQJ�DQG�JDV�TXDQWLW\�FRQWUROV���:KLOH�VXIIHULQJ�D�FDVH�RI�FHUHEUDO�RYHUORDG�LQ�WKH�SURFHVV��WKH�FUHZPDQ�EHJDQ�WKH�VORZ�WDVNRI� LQWURGXFLQJ�� LQWR� WKH�JLJDQWLF�KDQJHU� VHFWLRQ�� D� FODVV�0�DWPRVSKHUH�� �%XW� WKLV�ZDV� RQO\� KDOI� WKH�EDWWOH�� � 7KH� IRRG� VXSSOLHV�ZHUHDOPRVW�JRQH���6FLHQWLVWV�WKHRULVHG�WKDW�ZKDWHYHU�VXVWHQDQFH�NHSW�WKH�0HFKDQRLGV�DOLYH�FRXOG�EH�UHSURFHVVHG�LQWR�D�IRRG�WKDW�FRXOG�NHHSWKH�PDMRULW\�RI�WKH�SRSXODWLRQV�DOLYH���)RUWXQDWHO\�WKLV�LGHD�ZDV�QRW�QHFHVVDU\���$�UHFRQQDLVVDQFH�WHDP�GLVFRYHUHG�WKH�ODVW�WKLQJ�WKH\
GWKLQN�WR�ILQG��D�WKULYLQJ�RFHDQ� :KLOH�VWUDQGHG�RQ�DQ�LQVWUXPHQW�RI�GHDWK�DQG�GHVWUXFWLRQ��WKH�PDURRQHG�VHWWOHUV
�IRXQG�WKH�VRXUFH�RIOLIH�LQ�DQ�RFHDQ�VL]HG�KROGLQJ�WDQN�IRU�IXVLRQ�FRRODQW���2QO\�WKH�KDUG\�VHD�OLIH�VXUYLYHG�WKH�KRUULEOH�WUDQVIHU�SURFHVV�DQG�IUHVK�LQIOX[�RIDOLHQ�VHDZDWHU�ZKHQ�DQRWKHU�SODQHW�ZDV�VWULSSHG���&UHZPHQ�DQG�YROXQWHHUV�TXLFNO\�IDVKLRQHG�WZR�VXEPHUVLEOHV�ZLWK�VKXWWOHFUDIW�DQG�DODUJH�GUDJ�QHW���7KH�FRORQ\�VXUYLYHG�WKH�QH[W�\HDU�RQ�VHD�DQLPDOV�DQG�PDULQH�SODQW�OLIH�$V�WKH�PRQWKV�ZHQW�E\�DQG�WKH�HOHYHQ�VKLSV�WKDW�EURNH�IURP�WKH�JURXS�IDLOHG�WR�UHWXUQ��PDQ\�UHVLJQHG�WKHPVHOYHV�WR�PDNLQJ�DKRPH� RXW� RI� WKH� NLORPHWUHV� RI�PHWDOOLF� FDWDFRPEV�� (QJLQHHUV� VWULSSHG� GRZQ� WKH�0HFKDQRLG� PDFKLQHU\� DQG� FRQYHUWHG� WHOHNLQHWLF�FRQWUROOHG�V\VWHPV�IRU�KXPDQRLG�XVH���3VLRQLF�FRQWUROOHUV�LQWHUIDFHG�ZLWK�WKH�YDULRXV�%UDLQ�3RROV�VFDWWHUHG�WKURXJKRXW�WKH�VHWWOHPHQWDQG� OHDUQHG� DOO� WKH\� QHHGHG� WR� DGDSW� WKH� VXUURXQGLQJV� WR� DOORZ� KDELWDWLRQ� E\� WKH� FRORQLVWV�� � +RPHV� ZHUH� EXLOW� DQG� FRPPXQLWLHVGHYHORSHG� ZLWKLQ� WKH� FDYHUQV�� 9DULRXV� GLVSXWHV� IODUHG� XS� FRQFHUQLQJ� UHVRXUFHV� DQG� ZKR� VKRXOG� WDNH� FRQWURO� RI� WKH� QHZ� FRORQ\JRYHUQPHQW�� 7KH�PDQWOH� RI�¦/HDGHU§�ZDV� KDQGHG� WR� DQ� XQZLOOLQJ�� EXW� FDSDEOH�� 7DQNHU� 6KLS� FRPPDQGHU� ZKR� ZDV� D� UHWLUHG� 1DY\&DSWDLQ��$OWKRXJK�WKH�&RQIHGHUDWHG�3ODQHWV�ZHUH�DW�SHDFH��WKH�FRPPXQLWLHV�ZHUH�VXIIHULQJ�IURP�WKH�PHOWLQJ�SRW�RI�FXOWXUHV�DQG�UDFHVWKDW�ZHUH�VWUDQGHG�WRJHWKHU��$IWHU�D�\HDU�� WKH�VHWWOHUV�GLGQ©W�FRQVLGHU�WKHLU�QHZ�KRPH�D�0HFKDQRLG�3ODQHW�6KLS��$�SODQHW�VKLS�PRYHGDQG�VWULS�PLQHG�RWKHU�SODQHWV��7KLV�RQH�VWD\HG�LQ�RUELW�DURXQG�DQ�RUDQJH�VXQ�DQG�URWDWHG�DW�DQ�HYHQ����KRXUV�SHU�GD\�
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6RXUFHERRN�6XEPLVVLRQ 3DJH�� RI���� 5LIWHU�6XEPLVVLRQ

77KKHH 55RREERRWW 55HHYYRROOWW��2I� FRXUVH� WKH� 0HFKDQRLGV� GLG� QRW� OHDYH� WKH3ODQHWVKLS� WRWDOO\� GHIHQFHOHVV�� �$� VLQJOH�0HFKDQRLG�%UDLQYROXQWHHUHG�WR�EH�OHIW�EHKLQG�DV�DQ�LQGHSHQGHQW�RYHUVHHU�RISODQHWDU\� PDLQWHQDQFH�� � :KHQ� WKH� EUDLQ� ZDNHQHG� IURP� DVFKHGXOHG� VWDVLV� SHULRG�� LW� LQWHUIDFHG� ZLWK� WKH� &RUH&RQVFLRXVQHVV�WR�GLVFRYHU�WKDW�WKH�HQHP\�ZDV�LQIHVWLQJ�WKHSULPDU\� HTXDWRULDO� KDQJHU� ED\�� WKH� EUDLQ� UHOLVKHG� WKHRSSRUWXQLW\� WR� FOHDQVH� KLV� 3ODQHWVKLS�� � $V� WKH� %UDLQ� ZDVVLWXDWHG� RQ� WKH� RWKHU� VLGH� RI� WKH� 3ODQHWVKLS�� LW� EHJDQSURGXFLQJ� D� ODUJH� 5RERW� DUP\� XVLQJ� WKH� PDQXIDFWXULQJSODQWV� QHDUE\�� � ,W� WRRN� QHDUO\� IRXU� PRQWKV� WR� TXLHWO\SURGXFH� DOPRVW� WZR� WKRXVDQG� URERWV� UDQJLQJ� IURP� 7KLQ0HQ� WR� 6NLPPHU� W\SHV�� � 7KH�%UDLQ� WKHQ� ORDGHG� WKHP� XSLQWR�KRYHU�FDUULHUV�DQG�WRRN� WR�WKH�VXUIDFH�IRU� WKH� ILYH�GD\WULS�WR�WKH�LQYDVLRQ���7KH�VHWWOHPHQW�KDG�ILQLVKHG�0�7\SLQJWKH�HQWLUH�KDQJHU�ED\�DQG�LQFRUSRUDWHG�WUDQVSRUW�FDUJR�SRGVLQWR�WKH�YDVW�DUHD�WR�SURYLGH�KRXVLQJ�DQG�WKH�EDVLV�IRU�PRUHSHUPDQHQW� FRQVWUXFWLRQ�� 7KH� FRORQ\� ZDV� JURZLQJ� IDVW� LQWKH� WHQ� \HDUV� VLQFH� VHWWOHPHQW�� � 7KH� KXJH� FUDQHV� DQGPDLQWHQDQFH�PDFKLQHU\�WKDW�ZDV�RULJLQDOO\�GHVLJQHG�IRU�WKH0HFKDQRLG� %DWWOHFUXLVHUV� DQG� VKXWWOHFUDIW� KDG� EHHQH[WHQVLYHO\� UHSURJUDPPHG� WR� EXLOG� UHVLGHQWLDO� VWUXFWXUHVDQG�FRORVVDO�VWUXFWXUDO�VXSSRUWV�VSDQQLQJ�WKH�KDQJHU�ED\�$W� WKLV� VWDJH� D� VHFXULW\� IRUFH� KDG� EHHQ� IRUPHGIURP� WKH� FRQYR\
V� VHFXULW\� RIILFHUV� DQG� H[�PLOLWDU\YROXQWHHUV���7KH\�XVHG�DYDLODEOH�FLYLOLDQ�YHKLFOHV�DQG�H[R�DUPRXU� DQG� RXWILWWHG� WKHP� ZLWK� VDOYDJHG� 0HFKDQRLGZHDSRQU\�� �$W� WKLV� VWDJH� WKH� FRORQLVWV� KDG� \HW� WR� GLVFRYHUKRZ�WR�XVH�WKH�0HFKDQRLG�SRZHU�FU\VWDOV�VR�WKH�ZHDSRQU\RQO\� KDG� D� IUDFWLRQ� RI� LW
V� SRWHQWLDO� GHVWUXFWLYH� FDSDELOLW\�$Q� RUELWLQJ� VWDUVKLS� GLVFRYHUHG� WKH� LQFRPLQJ� LQYDVLRQIRUFH�WRR�ODWH�DQG�PDQDJHG�WR�GDPDJH�RU�GHVWUR\�RQO\�ILYHRXW� RI� WKH� WKLUW\� WUDQVSRUWV� ZLWK� LW
V� GHIHQFH� ODVHUV�� � 7KHFRORQ\
V� VHFXULW\� IRUFHV� PHW� WKH� URERW� LQYDVLRQ� RQ� WKHVXUIDFH�RI�7HOPLQDU�RQO\�WR�EH�HYHQWXDOO\�RYHUZKHOPHG�E\�VKHHU�QXPEHUV���(LJKWHHQ�WUDQVSRUWV�UHDFKHG�WKH�PDPPRWK�KDQJDU�DLUORFNGRRUV���7KH�0HFKDQRLG�EUDLQ�XVHG�WKH�VPDOOHU�VKXWWOH�DLUORFNV�WR�DOORZ�WKH�WUDQVSRUWV�LQWR�YHU\�WRS�RI�WKH�KDQJHU�ED\�EXW�WKH\�ZRXOGQRW�JHW�DQ\�IXUWKHU�WKDQ�WKDW�7KH�5HWLUHG�1DY\�&DSWDLQ��-RH�9HOD[D��ZKR�KDG�EHHQ�DVVLJQHG�WKH�PDQWOH�RI��&RORQ\�/HDGHU��RUGHUHG�WKDW�WKH�VHWWOHUV�VHDO�DOOUHVLGHQWLDO�SRGV�DQG�UHPDLQ�LQ�WKHP���$OO�SHUVRQQHO�ZHUH�RUGHUHG�LQWR�VRPH�IRUP�RI�SUHVVXULVHG�VWUXFWXUH�VR�DV�WR�SURWHFW�WKHP�IURP�DQLQFUHGLEO\�ULVN\�DFWLRQ��&DSWDLQ�9HOD[D�RUGHUHG�VRPH�WHFKQLFLDQV�LQWR�WKH�%UDLQ�3RROV�FRQWUROOLQJ�WKH�DWPRVSKHUH�VKLHOGLQJ�DQG�KDQJDUDLUORFN� GRRUV�� � 7LPLQJ� LW� IRU� ZKHQ� DOO� WKH� WUDQVSRUWV� HQWHUHG� WKH� KDQJDU� VHFWLRQ�� WKH�&DSWDLQ� JDYH� WKH� RUGHU� WR� VHW� WKH� KDQJHU� IRU%DWWOHFUXLVHU�UHFHSWLRQ���7KH�UHVXOW�ZDV�WKH�WXQQHOOLQJ�RI�WKH�DWPRVSKHUH�VKLHOGV�WR�DOORZ�D�%DWWOHFUXLVHU
V�HQWUDQFH�IURP�VSDFH�DQG�WKHRSHQLQJ�RI�WKH�$LUORFN�GRRUV�IRU�WKH�ILUVW�WLPH�VLQFH�WKH�VHWWOHU
V�DUULYDO���7KH�PDVVLYH�HYDFXDWLRQ�RI�WRQQHV RI�DWPRVSKHULF�JDVVHV�VHQWWKH�XQSUHSDUHG�LQYDGLQJ�WUDQVSRUWV�LQWR�VSDFH���7KH�RUELWLQJ�VKLSV�ZLWK�HQRXJK�PDQRHXYUDELOLW\�DQG�ZHDSRQU\�ILQLVKHG�RII�WKH�KHOSOHVVWUDQVSRUWV���,W�LV�DVVXPHG�WKDW�WKH�FRQWUROOLQJ�EUDLQ�ZDV�GHVWUR\HG���7KH�QH[W�IHZ�PRQWKV�LQYROYHG�VWUXFWXUDO�UHSDLUV�WR�WKH�FRORQ\�DQGPRSSLQJ�XS�HIIRUWV�WR�H[WHUPLQDWH�WKH�0HFKDQRLG�5RERWV�VWLOO�LQWHQW�RQ�GHVWUR\LQJ�WKH�FRORQ\�7KLV�HYHQW�LQVWLJDWHG�WKH�IRUPDWLRQ�RI�D�IRUPDO�PLOLWDU\�IRUFH�DQG�DFWLYH�GHYHORSPHQW�SURJUDPV�IRU�QHZ�PLOLWDU\�HTXLSPHQW�
77KKHH &&HHQQWWXXUULLHHVV��$IWHU� WKUHH� FHQWXULHV� 7HOPLQDU©V� VHWWOHPHQW� JUHZ� LQWR� VHYHQ� GLVWLQFW� FRPPXQLWLHV� HDFK� GLVWULEXWHG� DURXQG� WKH� JOREH�� 7KHUHDVRQV��ERWK�SROLWLFDO�DQG�UHOLJLRXV��WKDW�IRUPHG�WKH�YDULRXV�IDFWLRQV�DQG�FODQV�DQG�FRPPXQLWLHV�KDG�ZDQHG�E\�WKLV�WLPH�DQG�WUDGLQJDJUHHPHQWV�ZHUH�GHYHORSHG��2QH�FRPPXQLW\�KDG�HYHQ�VHWWOHG�XSRQ�RQH�RI�WKH�KXJH�RFHDQV�WKDW�ZHUH�WHHPLQJ�ZLWK�PDULQH�OLIH�6FLHQWLVWV�WKHRULVHG�WKDW�WKH�RFHDQV�ZHUH�DFWXDOO\�JLDQW�KROGLQJ�WDQNV�IRU�WKH�IXVLRQ�UHDFWRUV�WKDW�ZRXOG�SRZHU�WKH�SODQHW�LQWRPRWLRQ�LI�WKH�P\VWHU\�UDGLDWLRQ�KDGQ©W�UHQGHUHG�WKHP�LQHUW�2I�FRXUVH�WKHUH�ZHUH�D�IHZ�¦EUXVK�ZDUV§�DQG�VNLUPLVKHV�RYHU�WKH�GHFDGHV�DQG�D�FRXSOH�RI�EORFV�UHPDLQHG�LUDWH�DW�WKH�RWKHUVHWWOHPHQWV���%XW�WKH�)DFWLRQV�RIWHQ�VWRSSHG�VKRUW�RI�IXOO�VFDOH�ZDU�DQG�GHVWUXFWLRQ���7KHLU�SHDFH�ZDV�D�IUDJLOH�RQH�EXW�PDQDJHG�WR�VWD\LQWDFW�

)LJXUH����8VLQJ�WKH�&DUJR�FRQWDLQHUV�IURP�WKH�VWUDQGHG�FRQYR\�VKLSV��WKH�ILUVWFRORQ\�ORRNHG�PXFK�GLIIHUHQW�WKDQ�WKH�SUHVHQW�GD\��PXOWLOHYHO�PHWURSROLV�RI�WKH9HOD[D�&RPPRQDOLW\
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7KH�SODQHW©V�SRSXODWLRQ�QXPEHUHG�LQ�WKH�PLOOLRQV���7KLV�ZDV�PDLQO\�GXH�WR�ODUJH�QXPEHU�RI�WUDYHOOHUV�RULJLQDOO\�RQ�WKH�WZHOYHKXJH�SDVVHQJHU�OLQHUV�WKDW�PDGH�XS�WKH�VWUDQGHG�FRQYR\�FHQWXULHV�DJR��$OO�WKH�VHWWOHPHQWV�RFFXSLHG�WKH�XSSHU�OHYHOV�RI�WKH�VXE�VXUIDFHEHQHDWK�WKH�RXWHU�VKHOO�DV�ZHOO�DV�WKH�FRRODQW�RFHDQV�7KH�KLVWRU\� RI� WKH�VHWWOHPHQW�ZDV� DQG�VWLOO� LV� DFWLYHO\�PDLQWDLQHG�E\�D� VFKRRO� RI�KLVWRULDQV�ZKR� LQFRUSRUDWH� WKH�XVH�RI� WKH3ODQHWVKLS
V� %UDLQ� 3RROV� DQG� WKH� FRUH� FRQVFLRXVQHVV� DV� WKHLU� GDWDEDQNV�� � 8QOLNH� PRVW� FLYLOLVDWLRQV�� WKH� ODVW� ILYH� KXQGUHG� \HDUV� LVUHODWLYHO\� IUHH� RI� �ELDVHG�� KLVWRULFDO� UHFRXQWLQJ� RI� HYHQWV�� � 7KH� KLVWRULDQ� VFKRRO� UHPDLQHG� IUHH� RI� IDFWLRQDO� LQIOXHQFH� DQG� WKHLQIRUPDWLRQ�ZDV�IUHHO\�DYDLODEOH�WR�DQ\�ZKR�ZLVKHG�LW���,Q�PRGHUQ�WLPHV��WKH�+LVWRULFDO�6FKRRO�XQGHUZHQW�D�FKDQJH�LQ�SKLORVRSK\�DQGIRUPHG�WKH�7HOPLQDU�1HZV�6HUYLFH���)RU�EHWWHU�RU�ZRUVH�� WKH�IRUPHUO\�ORYHG�VFKRODUV�RI�KLVWRU\��FKDQJHG�LQWR�DJJUHVVLYH�NQRZOHGJHVHHNHUV�DQG�QHZV�UHSRUWHUV�
77KKHH 00HHFFKKDDQQLLPPRRUUSSKKVV��2Q�WKH�IRXU�KXQGUHGWK�DQQLYHUVDU\�RI�VHWWOHPHQW� WKH�ILUVW�SODQHWDU\�ZDU�KDG�EHHQ�EURXJKW� WR�D�FORVH��/DVWLQJ� WKUHH�KRUULEOH\HDUV��WKH�ZDU�FRVW�WKH�OLYHV�RI�DW�OHDVW�RQH�PLOOLRQ�SHRSOH�IURP�WKH�DWWHPSWV�RI�WZR�)DFWLRQV�WR�H[SDQG�WKHLU�UHVRXUFHV��SRZHU�EDVH�DQGERUGHUV� 0HFKDQRLG� )DFWRULHV� WKDW� KDG� EHHQ� UHWRROHG� LQWR� ZHDSRQV� SURGXFWLRQ� IDFLOLWLHV� ZHUH� DJDLQ� FRQYHUWHG� IRU� SHDFHWLPHRSHUDWLRQV��7KH�VXUUHQGHU�WHUPV�GHPDQGHG�WKDW�WKH�GHIHDWHG�IDFWLRQV�ORVH�WKHLU�ULJKWV� WR�EDUH�DUPV��7KH�'HVKOHUU�&ODQ�DQG�WKH�;LQHD*XLOG�ZHUH� GLVDUPHG� DQG� WKHLU�PRELOH� GHIHQVLYH� DQG� RIIHQVLYH� ZHDSRQU\� PHOWHG� GRZQ� LQWR� VFUDS�� 7KH�'HVKOHUUV� DQG� WKH�;LQHDQVGLGQ©W�WDNH�WKLV�OLJKWO\�KRZHYHU��7KHLU�VFLHQWLVWV�DQG�HQJLQHHUV�FRPPXQLFDWHG�EHWZHHQ�WKHPVHOYHV�DQG�JUDGXDOO\�GHYHORSHG�WKH�PHDQVWR�KLGH�ZHDSRQU\�ZLWKLQ�QHZO\�GHVLJQHG�PRGXODU�YHKLFOH� IUDPHV��7KHLU�GLVFKDUJHG�VROGLHUV�DQG�RIILFHUV�ZHUH� GUDIWHG� LQWR� WUDQVSRUWMREV� ZKHUH� WKH� VROGLHUV� ZRXOG� EH� LVVXHG� LQFUHGLEOH� QHZ� YHKLFOHV� WKDW� KLG� DQ� DUVHQDO�� 7ZHQW\� \HDUV� ODWHU� WKH� ILUVW�0HFKDQLPRUSK2IIHQVLYH WRRN� SODFH� ZKHQ� VWDQGDUG� FLYLOLDQ� YHKLFOHV� FRQYHUWHG� WR� ZDU� PDFKLQHV� ZLWKLQ� WKH� FDSLWDOV� RI� WKH� PDMRU� IDFWLRQV� DQGGHVWUR\HG�JRYHUQPHQW�RIILFHV�7KH�RWKHU�IDFWLRQV�IRXJKW�EDFN�ZLWK� WKHLU�VWDQGDUG�ZHDSRQU\�DQG�YHKLFOHV�DQG�HYHQ� IRUFHG� WKH�PLOLWDQW� IDFWLRQV©� WHPSRUDU\ZLWKGUDZDO�� ,W�GLGQ©W�KHOS� WKHP� WKRXJK��0RUH�DQG�PRUH�FLYLOLDQ�DVVDXOW� YHKLFOHV� SRSSHG�XS� LQ� WKH�PLGVW� RI� WKH�RSSRVLQJ� FLWLHV� DQGFUHDWHG�KDYRF�ZLWK�WKH�XQSUHSDUHG�GHIHQFHV���7KH�RSSRVLQJ�IDFWLRQV�KXUULHGO\�GHYHORSHG�WKHLU�RZQ�YHUVLRQV�RI�WKH�'HVKOHUU�DQG�;LQHD0HFKDQLPRUSKV�IRU�UHYHQJH�VWULNHV�DQG�GHIHQVLYH�HPSODFHPHQWV�7KHUH� KDV� EHHQ� PRUH� WKDQ� RQH� GRFXPHQWHG� FDVH� ZKHUH� VTXDGV� RI� 0HFKDQLPRUSKV� KDYH� WXUQHG� D� SHDFHIXO� EHORZ�OHYHOKLJKZD\�LQWR�D�EDWWOH�]RQH���0DQ\�VWRULHV�DQG�IDFWXDO�UHSRUWV�H[LVW�RI��6TXDGURQ�*UXGJHV��RU�HYHQ�YHQGHWWDV�EHLQJ�SOD\HG�RXW�DPRQJVWWKH�)DFWLRQ�0HFKDQLPRUSK�,QVHUWLRQ�WHDPV���'HIHQGHUV�EDWWOHG�DJDLQVW�0HFKDQLPRUSK�,QVHUWLRQ� WHDPV�DWWHPSWLQJ� WR�GHVWDELOLVH�HDFKRWKHU
V�SRZHU�EDVH�DQG�ZLQ�SHRSOH�RYHU�WR�WKHLU�VLGH�(YHQWXDOO\�WKH�ILUVW�JHQHUDWLRQ�0HFKDQLPRUSK©V�FRQFHDOPHQW�IDFWRU�JDYH�ZD\�WR�WKHLU�VKHHU�DGDSWDELOLW\�DQG�YHUVDWLOLW\��7KHRWKHU�IDFWLRQV�EHJDQ�GHYHORSLQJ�WKHLU�RZQ�W\SH�RI�0HFKDQLPRUSK�DQG�VRRQ�WKH�PLOLWDULHV�RI�WKH�3ODQHW�VKLS�¦7HOPLQDU§�ZHUH�FKDQJHGIRUHYHU�� �0RVW� IDFWLRQV� GHYHORSHG� D�PRGXODU� ZHDSRQV� SODWIRUP� WKDW� LQFRUSRUDWHG� GLIIHULQJ� GHVLJQ� DQG� FRPEDW� SKLORVRSKLHV�� � &ODQ'HVKOHUU�ZDV� WKH� ILUVW� WR�FUHDWH�D�7UDQVSRUW�DQG�+XPDQRLG�0RGH�0HFKDQLPRUSK�� �7KH� ILUHSRZHU� XQOHDVKHG� DQG� WKH�XQSUHFHGHQWHGPDQRHXYUDELOLW\� DQG� FRPEDW� HGJH� WKH� KXPDQRLG� PRGH� UHSUHVHQWHG�� IRUFHG� WKH� RWKHU� IDFWLRQV� WR� GHYHORS� VLPLODU� 0HFKDQLPRUSKGHVLJQV�
77KKHH 33UUHHVVHHQQWW��7KH�7HOPLQDU�FDOHQGDU�KDV�EHHQ�HVWDEOLVKHG�VLQFH�WKH�WLPH�RI�VHWWOHPHQW��,W�LV�����&�&��&RORQ\�&KURQRORJ\��DQG�D�QHZ�DJH�RIFRPEDW�LV�ORRPLQJ�7KH�ILYH�KXQGUHG�DQG�ILIW\�ILUVW�DQQLYHUVDU\�RI�WKH�SODQHW©V�VHWWOHPHQW�PDUNV�WKH�DQQXDO�KROLGD\�ZLWK�WKH�W\SLFDO�FHOHEUDWLRQVDQG�QRQ�KRVWLOLWLHV��7KH�)DFWLRQV�VWRS�WR�FHOHEUDWH�WKHLU�OLYHV�DQG�JLYH�WKDQNV�WR�WKH�UHVRXUFHIXOQHVV�RI�WKHLU�DQFHVWRUV�DQG�SODQ�IRU�WKHQH[W�SKDVH�LQ� WKH�3ODQHW�VKLS
V�GHYHORSPHQW�� �(YHQ� WKRXJK� WKH�SDVW�FHQWXULHV� KDG� WKH� VHWWOHUV� OLYLQJ� LQ� WKHLU�XQGHUJURXQG�FLWLHV� DQGVHWWOHPHQWV��WKH�EDWWOH�IRU�WKH�VXUIDFH�ZLOO�VRRQ�EHFRPH�WKH�PRVW�KHDWHG�WRSLF�RI�SODQHWDU\�SROLWLFV�7KH� OLQJHULQJ� DWPRVSKHUH� RQ� WKH� VXUIDFH� LV� LQVXIILFLHQW� IRU� SURORQJHG� H[SRVXUH� HYHQ� WKRXJK� WKH� 0DUGR]L� (QJLQHHUVLPSOHPHQWHG� D� FRQWLQXDO� QLWURJHQ�R[\JHQ� VHHGLQJ� V\VWHP� RQH� KXQGUHG� DQG� HLJKW\� \HDUV� DJR�� 1LWURJHQ� IURP� WKH� KXJH� GLUW� VWRUHVXQGHUJURXQG�DQG�R[\JHQ�IURP�WKH�RFHDQV�LV�EHLQJ�XVHG�WR�JUDGXDOO\�EULQJ�D�VWDEOH�DWPRVSKHUH�WR�DQ�DUWLILFLDO�FRQVWUXFWLRQ���,W�LV�DQ�0�)RUPLQJ� �DV� LQ�&ODVV�0� 3ODQHW� VXFK� DV� WKH� (DUWK�� SURFHVV� WKDW� FRXOG� WDNH� DQRWKHU� WZHQW\� \HDUV� DQG� ZLOO� HYHQWXDOO\� UHVXOW� LQ� DQDWPRVSKHUH� VXLWDEOH� IRU� DWWHPSWV� DW� SODQWLQJ� YHJHWDWLRQ� DQG� HYHQ� DWWHPSWLQJ� WR� FUHDWH� D� VPDOO� VHD� RQ� WKH� VXUIDFH�� � 6FLHQWLVWV� KDYHDVFHUWDLQHG�WKDW�WKH�IXVHURFN�VKHOO�ZRXOG�QHLWKHU�UXVW�QRU�URW�LI�VXEMHFWHG�WR�WKH�PRLVWXUH�ULFK�FRQGLWLRQV�DQ�DFWLYH�DWPRVSKHUH�ZRXOGSURGXFH�$W�SUHVHQW��WKH�)DFWLRQV�DUH�UHDG\�WR�WDNH�D�SLHFH�RI�WKH�VXUIDFH�WR�FODLP�LQ�WKHLU�QDPH�LQ�WKH�KRSHV�WR�H[WHQG�WKHLU�VRFLHW\�RQFHDJDLQ�RQWR�WKH�VXUIDFH�RI�D�SODQHW���:KLOH�WKH�$VNHOODQ�&ODQ�ZDV�FRQWHQW�ZLWK� WKHLU�XQGHUJURXQG�MXQJOHV�DQG�DQLPDO� VDQFWXDULHV�� WKH&RUH� &RQVFLRXVQHVV� LV� FRQFHUQHG� DERXW� WKH� SV\FKLF� YLEUDWLRQV� FRQVLVWHQW� ZLWK� WKH� UHWXUQ� RI� LWV� FUHDWRUV�� � 8QIRUWXQDWHO\�� RQO\� WKH'HVKOHUU�)DFWLRQ�KDV�HPEUDFHG� WKLV� QHZV�ZLWK� DQ\� VHQVH�RI� FRQYLFWLRQ�� �0RVW�RI� WKH�RWKHU�)DFWLRQV� DUH� XQDZDUH�RI� WKH� HYLO� WKDW� LVORRPLQJ�WRZDUGV�7HOPLQDU�WKDW�PD\�\HW�EULQJ�WKHP�WRJHWKHU�LQ�WKH�KRSHV�RI�FRQTXHULQJ�WKLV�QHZ�IRH�
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7KH�3ODQHWVKLS�7HOPLQDU,PDJLQH� ORRNLQJ�RXW� RI� \RXU�ZLQGRZ�DQG�QRW� VHHLQJ� WKH� VN\�� � ,PDJLQH� WKDW� WKHKRUL]RQ�LV�QRWKLQJ�EXW�D�KXJH�IXVHURFN�ZDOO��WKH�VN\�LV�D�FHLOLQJ�DQG�\RXU��'D\OLJKW��FRPHVIURP� KXJH� LQWHUODFLQJ�KHDW� FRQGXFWLRQ� V\VWHPV� IURP� WKH� VXUIDFH�� � ,PDJLQH� WKDW� WKH� RQO\JUHHQHU\�LV� WKH�SXUSRVH�EXLOW� ODZQV��SDUNV�DQG�QDWXUH�UHVHUYHV�� �3DYHPHQWV�DUH�FRQFUHWHDQG� QRQ�VOLS� PHWDOV�� WKH� URDG� LV� D� VOLSSHU\�� EODFN� PDJQHWLF� PHWDO� WKDW� DOORZVHOHFWURPDJQHWLF� FDUV� WR� VNLP� VLOHQWO\� GRZQ� WKH� VWUHHW�� � ,PDJLQH� WKDW� RWKHU� IDFWLRQV� DQGFRPPXQLWLHV� OLYH� WKH� VDPH� ZD\� \RX� GR�� � <RX� GRQ
W� FRQVLGHU� \RXUVHOI� WR� EH� OLYLQJ�XQGHUJURXQG����7KH�OLJKW�LV�FOHDU��DQG�DSSDUHQWO\�MXVW�DV�JRRG�DV�VXQOLJKW���,I�\RX�VWD\�RXWWRR�ORQJ�\RX�FDQ�VWLOO�JHW�\RXU�HSLGHUPDO�OD\HU�EXUQW�IURP�WKH�XOWUDYLROHW�UDGLDWLRQ�HPLWWHGIURP�WKH�FRQGXFWLRQ�V\VWHPV���,W�LV�D�QRUPDO�GD\�IRU�\RX�WR�WDNH�WKH�OHYHO�WKUHH�H[SUHVVZD\DQG�VKRZ�XS�IRU�ZRUN�LQ�WKH�0DQXIDFWXULQJ�3ODQW�VRPH�WKUHH�KXQGUHG�PHWUHV�EHORZ�\RXUDSDUWPHQW�� � /LIH� LV� JRRG�� WKH� VWXSLG� $VNHOODQV� KDYHQ
W� DWWDFNHG� WKH� FLW\� LQ� WKHLU� VWXSLG%HDVW0HFKV�DQG�\RXU�GDXJKWHU�KDV�EHHQ�DFFHSWHG�LQWR�WKH�7HFKQLFDO�,QVWLWXWH�RI�/HDUQLQJ�6KH�ZLOO�EHFRPH�D�&\EHUQHWLFLVW���-DPDU�\RXU�VRQ�LV�ZRUU\LQJ�\RX�WKRXJK���+H�VSHQGV�ZD\WRR� PXFK� WLPH� RQ� WKH� %LR1HW�� � +LV� JUDGHV� DUH� JHWWLQJ� ORZHU�� � +H� ZRQ
W� TXDOLI\� IRU� WKHWHFKQLFDO�WUDGHV�DV�LW�LV���+H�ZLOO�SUREDEO\�MXVW�EH�D�VROGLHU�RU�D�ODERXUHU�WKHQ���-XVW�OLNH�KLV'DG�
7KH�SURFHVV�RI�EXLOGLQJ�D�PDVVLYH��SODQHW�VL]HG�YHVVHO�LV�D�FRPSOHWH�P\VWHU\�WR�DQ\RQH�EXW�D�0HFKDQRLG�(QJLQHHU���6RPH�KDGWKRXJKW�WKDW�WKH�EXON�RI�WKH�SODQHW�ZDV�DQ�DVWHURLG�WKDW�WKH�0HFKDQRLGV�PHUHO\�EXLOW�DURXQG�DQG�WKDW�WKH�YHVVHO�LV�QHDUO\�VROLG�URFN�ZLWKDQ� RXWHU� VKHOO� KRXVLQJ� DOO� WKH� PDFKLQHU\�� � (YHQ� WKLV� WKHRU\� ZRXOG� UHTXLUH� D� OHYHO� RI� HQJLQHHULQJ� DQG� VNLOO� WKDW� ZRXOG� WDNH� WKH&RQIHGHUDWLRQ�GHFDGHV�WR�GHYHORS���7KLV�WKHRU\�LV�SDUWLDOO\�FRUUHFW�$�ODUJH�DVWHURLG�RU�SODQHWRLG�LV�XVHG�DV�WKH�LQLWLDO�EDVH�RI�WKH�3ODQHW�VKLS��EXW�WKLV�LV�PHUHO\�D�FRQVWUXFWLRQ�IRXQGDWLRQ���6RRQWKH�IRXQGDWLRQ�LV�ULGGOHG�ZLWK�FDYHUQV�DQG�PD]HV�RI�WXQQHOV�VR�0HFKDQRLG�ELR�V\VWHPV�FDQ�EH�LQVWDOOHG�7KH� WHOHNLQHWLF� ELR�V\VWHPV� DUH� WKHQ� FRQQHFWHG� WR� JLDQW� VPHOWHUV� DQG� IDFWRULHV� EXLOW� LQWR� WKH� IRXQGDWLRQ� VR� WKH� RXWHU� VKHOOEXLOGLQJ� FDQ� FRPPHQFH� �WKLV� 
PDQXIDFWXUHG
� URFN� KDV� EHHQ� GXEEHG� IXVHURFN� DQG� WKH� VPDOO� XSSHU�OHYHO� 0HFKDQRLG� )DFLOLWLHV� WKDWPDQXIDFWXUH�WKLV�PDWHULDO�KDV�EHHQ�GLVFRYHUHG�DQG�SXW�LQWR�XVH�E\�WKH�YDULRXV�IDFWLRQV��7KHQ�H[LVWLQJ�0HFKDQRLG�3ODQHW�VKLSV�GHSRVLW�H[FHVV�IXVLRQ�IXHO�VWRUHV�LQ�RUELW�DURXQG�WKH�FRQVWUXFWLRQ�DUHD���*LDQW�IUDJPHQWVRI�LFH�DUH�PLQHG�IURP�HLWKHU�PRRQV�RU�DVWHURLGV�DQG�NHSW�LQ�RUELW�IRU� WKHLU�HYHQWXDO�XVH�DV�R[\JHQ�VHHGHUV�DQG�FRRODQW�IRU� WKH�IXVLRQUHDFWRU���6ORZO\��VHJPHQWV�RI�IXVHURFN�VKHOO�VRPH�WZHQW\�PHWUHV�WKLFN�DUH�SODFHG�LQ�RUELW�DURXQG�WKH�FRUH���,I�RQH�ZHUH�WR�FKDQFH�XSRQD� 3ODQHW�VKLS
V� FRQVWUXFWLRQ� QHDU� WKH� HQG� RI� WKLV� VWDJH� WKH\� ZRXOG� VHH� D� FRUH� ZLWK� RUELWLQJ� VKHOO� VHFWLRQV� ORRNLQJ� OLNH� D� VSKHULFDOH[SORVLRQ�WKDW�KDV�EHHQ�IUR]HQ�LQ�WLPH���%\�WKLV�VWDJH�WKH�RUJDQLF�ELR�V\VWHPV�KDYH� 
JURZQ
� LQVLGH�WKH�LQQHU�FRUH�DQG�ZLOO�VRRQ�PHOGZLWK� WKH�UHVW�RI� WKH�PHFKDQLFDO� V\VWHPV�WKDW�ZLOO�FRQVWUXFW� WKH� LQWHUPHGLDWH� OHYHOV� FRQWDLQLQJ� WKH�FRQWURO�FLUFXLWU\� DQG�DOVR� WKH� ILQDOOHYHOV�ZKHUH�0HFKDQRLGV�ZLOO�LQKDELW���0HFKDQRLG�(QJLQHHUV�RYHUVHH�WKH�EDVLFV�RI�WKH�FRQVWUXFWLRQ��DQG�DOORZ�WKH�3ODQHW�VKLS
V�0DVWHU%UDLQ�WR�GR�PRVW�RI�WKH�ZRUN���$IWHU�DOO��WKLV�3ODQHW�VKLS�LV�JRLQJ�WR�EH�LW
V�KRPH�IRU� WKH�UHVW�RI�LWV� OLIH���:KHQ�WKH�ELR�V\VWHPV�KDYHFRPSOHWHG� WKH� LQWHUPHGLDWH� OHYHOV� FRQWDLQLQJ�DQ� LPSHQHWUDEOH�PDVV� RI� FLUFXLWU\� DQG�PDFKLQHU\�� WKH�0HFKDQRLG�(QJLQHHUV�JXLGH� WKHILQDO�VWDJHV�RI�GHYHORSPHQW�� �6WDUWLQJ�DW� WKH�VXUIDFH�DQG�IRU� DOPRVW� ILYH�NLORPHWUHV�XQGHU� WKH�RXWHU�VKHOO�DUH� WKH�0HFKDQRLG�VXSSRUWV\VWHPV���6WDGLXP�VL]HG�FDYHUQV�KROG�WDQNV�IRU�WKH�0HFKDQRLG�QXWULHQW�EDWKV��0HFKDQRLG�&DVLQJ�0DQXIDFWXULQJ�SODQWV��KXJH�KROGLQJVHFWLRQV� IRU� WKH� IXVLRQ� JHQHUDWRU� IXHOV� DQG�RWKHU� VXSSRUW� V\VWHPV�� �0LOOLRQV� RI�0HFKDQRLGV�ZRXOG� HYHQWXDOO\� EH� FORQHG� DERDUG� WKH3ODQHW�VKLS�RQFH�RSHUDWLRQDO�7KH�ODVW�V\VWHP�WR�EH�LQVWDOOHG�EHIRUH�WKH�IXVHURFN�VKHOO�SODWHV�EHJLQ�WR�EH�OD\HG�LV�WKH�3ODQHW�6WULSSLQJ�&RUH���,W�LV�D�GD\�RIJUHDW� FHOHEUDWLRQ� DPRQJVW� WKH�0HFKDQRLG� (QJLQHHUV� ZKHQ� WKH� VROLG� PHWDO� FRQVWUXFWLRQ�� WKH� VL]H� RI� D� ODUJH� PRRQ�� H[LWV� D� K\SHU&FRUULGRU�WR�EH�SODFHG�LQWR�LWV�3ODQHW�VKLS�KRXVLQJ���7KH�3ODQHW�6WULSSLQJ�&RUH�LV�FUHDWHG�LQ�D�KXJH�PDQXIDFWXULQJ�SODQW�WKH�VL]H�RI�D�JDVJLDQW�� �7KLV�PDQXIDFWXULQJ�SODQW� LV� WKH�SLQQDFOH�RI�0HFKDQRLG�DFKLHYHPHQW�DQG� LV�NHSW�KLGGHQ� IURP� WKH�PDMRULW\� RI� WKH�0HFKDQRLGSRSXODWLRQ�OHVW�DQ�HQHP\�VRPHKRZ�GLVFRYHUV�LWV�ORFDWLRQ�,W�LV�QRW�NQRZQ�KRZ�ORQJ�LW�WDNHV�IRU�D�0HFKDQRLG�3ODQHW�6KLS�WR�EH�EXLOW�� �7KH�DYDLODEOH�HTXLSPHQW�WKH�FRQYR\� LQFOXGHG�D*HRORJLVW
V�PLQHUDO�GDWLQJ�LQVWUXPHQW��EXW�WKH�UHVXOW�ZDV�LQFRQFOXVLYH���7KH�RXWHU�VKHOO�ZDV�IRUPHG�IURP�DQ�DPDOJDPDWLRQ�RI�YDULRXVPDWHULDOV� IURP�GLIIHUHQW�DVWHURLGV�DQG�SODQHWV�� �7KLV�WHFKQLTXH�ZDV�EULOOLDQW� LQ� WKDW�QHHGOHVV�XVH�RI� UHILQHG�PHWDOV� XVH�ZDV�NHSW� WR�DPLQLPXP�ZKLOH�WKH�FUXVWV�RI�YDULRXV�SODQHWV�DQG�DVWHURLGV�ZHUH�IXVHG�LQWR�WKH��3ODWHV��WKDW�PDNH�XS�WKH�RXWHU�VKHOO�:KHQ�RUELWLQJ�WKH�3ODQHW�VKLS��DQ�REVHUYHU�ZLOO�QRW�HYHU�JHW�WKH�LPSUHVVLRQ�WKDW�WKH�ZRUOG�EHORZ�WKHP�ZDV�D�QDWXUDO�REMHFW�2QH�SROH�RI�WKH�3ODQHW�VKLS�KDV�EHHQ�KROORZHG�RXW�LQWR�D�FUDWHU�WKDW�ZRXOG�HQG�FORVH�WR�WKH�HTXDWRULDO�
PLGGOH
�RI�WKH�YHVVHO�$OPRVW� D� KDOI� RI� WKH� 1RUWKHUQ� +HPLVSKHUH� KDV� EHHQ� 
FKRSSHG� RII
� VR� DQRWKHU� VSKHUH� FRXOG� EH� LQVHUWHG� LQWR� WKH� KXJH� EDVLQ�� 7KLVLQFUHGLEOH�DVVHPEO\�LV�WKH�3ODQHW�6WULSSLQJ�&RUH�)LYH�JLDQW��&ODZV��WKDW�H[WHQG�RXW�RI�D�PDVVLYH�FUDWHU�VWD\�GRUPDQW�OLNH�D�PDVVLYH�FURZQ���7KH�FODZV�DUH�DSSUR[LPDWHO\�WZRWKRXVDQG�NLORPHWUHV� ORQJ� DQG�D� WHQ� NLORPHWUHV�ZLGH�� �$�PDPPRWK�KLQJH�XQLW� FRQQHFWV� WKH�&ODZ� WR� WKH�EDVH�RI� WKH�SHUIHFWO\� URXQGFUDWHU� KROORZHG� RXW� RI� WKH� VHFRQG� VSKHUH�� � 7KH� FUDWHU� FRQVWDQWO\� JORZV�ZLWK� WKH� OLJKW� RI� D�PRRQ�VL]HG� IXVLRQ� UHDFWRU� RQ� 
VWDQG�E\
PRGH���:KLOH�FXUUHQWO\��WKH�IXVLRQ�UHDFWRU�LV�QRW�DW�HYHQ�WHQ�SHUFHQW�FDSDFLW\��WKH�KHDW�JHQHUDWHG�HYHQ�WKUHH�WKRXVDQG�NLORPHWUHV�LQWRWKH�FUDWHU�ZRXOG�FDXVH�SUREOHPV�IRU�DQ\�FUDIW�WKDW�HQWHUV���,W�LV�WKRXJKW�WKDW�WKLV�&RUH�$VVHPEO\�LV�DOVR�WKH�PHFKDQLVP�IRU�GULYLQJ�WKH3ODQHW�6KLS�LQWR�D�K\SHU&�FRUULGRU���([SHGLWLRQV�KDYH�DWWHPSWHG�WR�DFFHVV�WKH�DVVHPEO\�EXW�KDYH�IRXQG�WKDW�WKH�KHDW�LV�WRR�XQEHDUDEOH

)LJXUH�� .LQGD�ZKDW�,�KDG�LQ�PLQG��IURP:DU�3ODQHWV��� � %DVLQJ� WKH� 3ODQHWVKLS� RII8QLFURQ� IURP� 7UDQVIRUPHUV� ZRXOG� KDYHEHHQ�WRR�FRUQ\�-
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WR�FRQWLQXH�PXFK�SDVW�WKH�IHZ�WKRXVDQG�PHWUHV���(QJLQHHUV�EHOLHYH�WKDW�WKHUH�PXVW�EH�FRQWURO�V\VWHPV�QHDU�WKH�FRUH�RI�WKH�3ODQHW�VKLSDPRQJVW�WKH�LPSHQHWUDEOH�PD]H�RI�ELR�V\VWHPV�DQG�FLUFXLWU\�VRPH�ILYH�NLORPHWUHV�EHORZ�WKH�VXUIDFH�7KHUH� LV� D� OLJKW� VKLHOG� V\VWHP� WKDW� FUHDWHV� D� EDUULHU� IRU� D� OLJKW� R[\JHQ�QLWURJHQ� DWPRVSKHUH�� �7KH�VKLHOG�� WRJHWKHU�ZLWK� WKHDWPRVSKHUH�DLGV�LQ�WKH�SURWHFWLRQ�DJDLQVW�PHWHRU�VWULNHV�DQG�DLGHV�LQ�DEVRUELQJ�WKH�GLUHFW�VXQOLJKW�*UDYLW\�LV�NHSW�DW�D�FRQVWDQW�����P�V� ZLWKLQ�WKH�FUXVW��EXW�WKH�QDWXUDO�JUDYLWDWLRQDO�SXOO�RI�WKH�SODQHW�RQ�WKH�VXUIDFH�LV�D�PHUH���P�V� �RU�DURXQG�WZR�ILIWKV�RI�(DUWKV�JUDYLWDWLRQDO�SXOO��
77KKHH 66XXUUIIDDFFHH$W�SUHVHQW�WKH�DWPRVSKHUH�RI�7HOPLQDU�LV�XQGHUJRLQJ�D�UDGLFDO�FKDQJH�IURP��D�PL[WXUH�RI�FDSWXUHG�JDVHV�IURP�YDULRXV�SODQHWVGXULQJ�D�VWULSSLQJ�RSHUDWLRQ��WR�D�YLDEOH�ORQJ�WHUP��&ODVV�0�HQYLURQPHQW���7KLV�0�)RUPLQJ�ZDV�LQLWLDWHG�E\�WKH�0DUGR]L�)DFWLRQ�DQGLV�QHDULQJ�FRPSOHWLRQ���7KH�VXUIDFH�LWVHOI�LV�D�FRQJORPHUDWLRQ�RI�IXVHURFN�DQG�0HFKDQRLG�VWUXFWXUHV���7KH�0HFKDQRLG�VWUXFWXUHV�KDYHEHHQ�GRUPDQW� VLQFH� WKH\� OHIW� WKH�3ODQHWVKLS� FHQWXULHV� DJR�� �([SORUHUV� DQG�HQJLQHHUV� KDYH�GLVFRYHUHG� WKDW� D�PDMRULW\� RI� WKH� VXUIDFHVWUXFWXUHV�DUH�ILOOHG�ZLWK�FRPSOH[�FLUFXLWU\�WKDW�HQDEOHV�PRVW�RI�WKH�OLIH�VXSSRUW��KHDW�DQG�OLJKW�FRQGXFWLRQ��DQG�JUDYLWDWLRQDO�V\VWHPV�WRIXQFWLRQ�LQ�WKH�VXE�VXUIDFH���2WKHU�VWUXFWXUHV�DUH�VLPSO\�KDQJDU�PDLQWHQDQFH�ED\V�WKDW�KDYH�ORQJ�VLQFH�EHHQ�VWULSSHG�E\�FRORQLVWV�IRUXVH�LQ�VHWWOHPHQW�FRQVWUXFWLRQ�� �7KH�VXUIDFH�LV�ULGGOHG�ZLWK� WHFKQRORJLFDO�FDQ\RQV�DQG�DOVR�LQWHUFRQQHFWLQJ�PRXQWDLQ� UDQJHV�� � ,W�RQHZDV� WR�VWXG\� WKH�DUWLILFLDO� IRUPDWLRQV�IURP�KLJK�RUELW�DQG�KDG�D�EDFNJURXQG�LQ�HOHFWURQLFV��WKH�REYLRXV�FRQFOXVLRQ�ZRXOG�EH�WKDW� WKHFDQ\RQV� DQG� PRXQWDLQ� UDQJHV� ZHUH� FRQQHFWHG� DV� D� JLDQW� FLUFXLW� ERDUG�� � :KDW� WKH� FRORQLVWV� FRXOGQ
W� NQRZ� ZDV� WKH� 0HFKDQRLG3ODQHWVKLS�ZDV�FXUUHQWO\�LQ�ORZ�SRZHU�PRGH�DQG�WKH�KXJH�IRUPDWLRQV�ZHUH�QRW�SHUPDQHQW�IHDWXUHV���'XULQJ�YDULRXV�SRZHU�PRGHV��WKHPRXQWDLQV� DQG� YDOOH\V� DQG� KXJH� IODW� SODLQV� RI� PHWDO� DQG� IXVHURFN� DFWXDOO\� UHVKDSH� WR� FRQQHFW� LQWR� D� FRPSOHWHO\� GLIIHUHQW� FLUFXLWGLDJUDP�
77KKHH &&RRRROODDQQWW 22FFHHDDQQVV7KH�KXJH�KROGLQJ�WDQNV�XVHG�WR�KROG�FRRODQW�IRU�WKH�IXVLRQ�FRUH�RI�WKH�3ODQHWVKLS�LV�WHHPLQJ�ZLWK�OLIH���2ULJLQDOO\�ILOOHG�ZLWKMXVW�HQRXJK�PHOWHG�LFH�IURP�ODUJH�DVWHURLGV�WR�NHHS�WKH�KXJH�JHQHUDWRUV�UXQQLQJ�XQWLO�LWV�ILUVW�SODQHW�VWULSSLQJ��WKH�RFHDQ�VL]HG�WDQNV�DUHQRZ�DOPRVW�ILOOHG�WR�FDSDFLW\���0HFKDQRLG�VFLHQWLVWV�GHWHUPLQHG�WKDW�D�OLJKW�VRXUFH�VKRXOG�NHHS�WKH�FRQGLWLRQV�RI�WKH�FRRODQW�VLPLODU�WRD�QDWXUDO�SODQHW�DQG�SUHYHQW�WKH�KXJH�ERG\�RI�ZDWHU�WR�SXWUHI\�LQ�ZLWK�WKH�RUJDQLF�PDWWHU�URWWLQJ�LQ�VWLOO�ZDWHUV���2QFH�WKH�ILUVW�SODQHWKDV�EHHQ�LGHQWLILHG�ZLWK�HQRXJK�VXUIDFH�ZDWHU�WR�EH�VXLWDEOH�IRU�VWULSSLQJ��WKH�3ODQHWVKLS�FDUHIXOO\�UHORFDWHV�WKH�RFHDQV�RYHU�D�SHULRG�RID�IHZ�GD\V���7KLV�ILUVW�FRRODQW�DFTXLVLWLRQ�LV�GHVLJQDWHG�DV�D�NLQG�RI��FXOWXUH�VHHG��ZKHUH�D�PDMRULW\�RI�WKH�VHD�OLIH�LV�WUDQVSODQWHG�DORQJZLWK� WKH�ZDWHU���2I�FRXUVH�RQO\�WKH�VWURQJHU�VSHFLHV� VXUYLYH�WKLV�KRUULEOH�H[SHULHQFH�ZKLFK� LV�DOVR�WR�WKH�EHQHILW�RI� WKH�0HFKDQRLGV�7KHLU�VFLHQWLVWV�KDYH�GHWHUPLQHG� WKDW� WKLV� WHFKQLTXH�NHHSV� WKH�FRRODQW� WDQNV�FOHDQ�DQG�PXFK�PRUH� VXLWDEOH�IRU� XVH� WKDQ� WKH�KRUULEOHEODFN�VOXGJH�WKDW�WKH�ILUVW�3ODQHWVKLSV�KDG�VXFFXPEHG�WR�7KH�FRRODQW�WDQNV�DUH�VKDSHG�OLNH�D�ERZO�ZLWK�D�FRQLFDO�FUDWHU�VRPH�RQH�KXQGUHG�PLOHV�DFURVV�LQ�WKH�FHQWUH���7KHUH�DUH�WZRLGHQWLFDO� WDQNV�RQ�H[DFW�RSSRVLWH�VLGHV�RI� WKH�3ODQHWVKLS�DQG�HDFK� LV� WKH�DSSUR[LPDWH�VL]H�RI� WKH�(DUWK
V� ,QGLDQ�2FHDQ�� �7KHUH� LV� DQDUWLILFLDOO\�SURGXFHG�WLGDO�DFWLRQ�WR�HQVXUH�WKDW�WKHUH�LV�D�FRQVLVWHQW�VSUHDG�RI�VHD�OLIH�DQG�DOVR�VHGLPHQW�DORQJ�WKH�FRRODQW�IORRU���7KHUHLV�D�FRQVLGHUDEOH�DPRXQW�RI�VDQG�VHGLPHQW�FROOHFWHG�GXULQJ�D�SODQHW�VWULSSLQJ�ERWK�IRU�HQVXULQJ�D�PRUH�QDWXUDO�KDELWDW�DQG�DOVR�IRU�XVHDV�D�IRUP�RI�VFRXULQJ�DJHQW�IRU�SLSH�FOHDQLQJ�7KH�IXVLRQ�FRRODQW�V\VWHPV�FRQVWDQWO\�UHF\FOH�WKH�ZDWHU�YLD�KXJH�SXPSV�DQG�LQWDNHV���$�SHULRGLF�KHDW�H[FKDQJHU�IOXVK�WDNHVSODFH�ILIWHHQ�WLPHV�D�\HDU���7KH�HQRUPRXV�LQWDNHV�RQ�RQH�VLGH�RI�WKH�3ODQHWVKLS�RSHQ�IXOO\�WR�FUHDWH�D�YHU\�QDVW\�ZKLUOSRRO�WKDW�ZRXOGGHVWUR\� DQ\WKLQJ�ZLWKLQ� D� ILYH� KXQGUHG�PLOH� UDGLXV�RI� WKH� FHQWUH�E\� VXFNLQJ� LW� LQWR� WKH� ILOWHU� JULOOV� DQG� FUXVKLQJ� LW� XQGHU� WKH� VKHHUZHLJKW�RI�ZDWHU���7KH�RFHDQ�DFWXDOO\�GURSV�LQ�OHYHO�E\�D�ZKROH�WKUHH�IHHW���2Q�WKH�RWKHU�VLGH�RI�WKH�3ODQHWVKLS�LV�DQ�LGHQWLFDO�FRRODQWWDQN�ZLWK�DQ�HTXDOO\�WKULYLQJ�HFRV\VWHP���7KLV�FRRODQW�WDQN�LV�RQ�WKH�UHFHLYLQJ�HQG�RI�ERLOLQJ�ZDWHU�WKDW�GLVSODFHV�D�QHDU�HTXDO�DPRXQWRI�VHDZDWHU� WDNHQ� IURP� WKH�RWKHU� WDQN�� �6HYHQ� WLPHV� D� \HDU� DQG�HLJKW�HYHU\� VHFRQG�\HDU�� D� WKLUW\� IRRW� KRW� WLGDO�ZDYH� IROORZHG�E\�DPDVVLYH�WLGDO�VZHOO�KLWV�HDFK�VKRUH���7KHUH�LV�GLVUXSWLRQ�WR�WKH�HFRV\VWHP�EXW�QRW�EDG�HQRXJK�WR�GHVWUR\�LW���7KH�FRRODQW�WDQNV�DOWHUQDWHEHWZHHQ�IOXVKHV�WR�NHHS�D�EDODQFH�WR�WKH�WDQN�OHYHOV�$QRWKHU�SKHQRPHQRQ�LV�D�SODVPD�EDFNZDVK���,I�WKHUH�LV�D�VSLNH�LQ�WKH�UHDFWRU��FRPPRQO\�FDXVHG�E\�JUDYLWDWLRQDO�IOXFWXDWLRQVIURP�7HOPLQDU
V�VHPL�VWDEOH�RUELW��WKH�QHDUHVW�SODVPD�UHOHDVH�YDOYH�LV�HQJDJHG�WR�HDVH�SUHVVXUH�LQ�WKH�SODVPD�FRQGXLWV���7KH�SODVPD�LVUHOHDVHG�LQ�D�MHW�RI�KHDW��ZKLFK�VKRRWV�WKURXJK�WKH�ZDWHU�IURP�WKH�ERWWRP�DQG�UHDFKHV�WKH�FRRODQW�WDQN
V�FHLOLQJ�ZLWKLQ�D�PLQXWH���7KHIULFWLRQ�LQ�WKH�DLU�LRQLVHV�WR�FUHDWH�D�ZDYH�RI�VXUIDFH�OLJKWQLQJ�DQG�D�WKXQGHU�FUDFN�WKDW�FDQ�EH�KHDUG�IRUW\�PLOHV�DZD\���$�IXOO�EORZQ�SODVPD�EDFNZDVK��ZKHUH� ORZHU�VHFWLRQV�RI� WKH�ZDWHU� LV� WXUQHG� LQWR�SODVPD�DQG�HUXSWV� OLNH�KXJH�PXOWLSOH�JH\VHUV��RQO\�RFFXUV� RQFHHYHU\�WHQ�\HDUV�7KH�6HQDUEL�8QLRQ�GHVFULSWLRQ�KDV�PRUH�QRWHV�RQ�WKH�HQYLURQPHQW�RI�WKH�7HOPLQDU�2FHDQV�
77KKHH ++DDEELLWWDDEEOOHH 66HHFFWWLLRRQQVV7KH�PDMRULW\� RI� WKH� 3ODQHWVKLS
V� ORZHU� OHYHOV� DUH� VWLOO� QRW� KDELWDEOH� E\� WKH� VHWWOHUV�� � 7KH�0HFKDQRLG� DWPRVSKHUH� LV� VWLOOJHQHUDWHG�E\�WKH�OLIH�VXSSRUW�V\VWHPV�LQ�DOO�RI�WKH�QRQ�SRSXODWHG�VHFWLRQV�RI�WKH�DUWLILFLDO�SODQHW���,I�D�QHZ�VHJPHQW�RI�WKH�XQGHUJURXQGLV� WR� EH� VHWWOHG� E\� WKH� FRORQLVWV�� D� SHULRG� RI� FOHDQVLQJ� DQG� SUHSDUDWLRQ� PXVW� EHJLQ� ZLWK� WKH� OLIH� VXSSRUW� V\VWHPV� IRU� WKDW� VHFWLRQFRPSOHWHO\� UHSURJUDPPHG�� �7KH�OLIH�VXSSRUW�V\VWHPV�DUH� WKHQ�SURJUDPPHG� WR�H[WUDFW�JUHDWHU�TXDQWLWLHV�RI�1LWURJHQ� IURP� WKH� IXVLRQVWRUHV� DQG�2[\JHQ� IURP� WKH� FRRODQW� ODNHV�� �7KLV� WD[HV� WKH� OLIH� VXSSRUW� V\VWHPV� LQFUHGLEO\� IRU� WKH� ILUVW� ZHHN� XQWLO� WKH� HQJLQHHUV� LQFKDUJH�RI�WKH�FRQYHUVLRQ�FDQ�SHUIRUP�WXQLQJ�DQG�PRGLILFDWLRQV�WKDW�DOORZ�WKH�JHQHUDWRUV�WR�SHUIRUP�ZLWKLQ�QRPLQDO�OHYHOV���0RUH�WKDQ
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D�IHZ�VHFWLRQV�RI�WKH�SODQHW�DUH�QRZ�XQLQKDELWDEOH�E\�ERWK�6HWWOHU�DQG�0HFKDQRLG�GXH�WR�OLIH�VXSSRUW�V\VWHPV�EORZLQJ�RXW�GXULQJ�DQ0�&ODVV�PRGLILFDWLRQ�� �7KH�$VNHOODQ�FODQ�KDV�DWWHPSWHG� WR� LQWURGXFH�D�PRVV� DQG�DOJDH�PL[� LQWR� WKHVH� XQZDQWHG�VHFWLRQV� WR� VORZO\UHJDLQ�WKHLU�XVH��QDWXUDOO\����,Q�VRPH�VHFWLRQV�WKHVH�DWWHPSWV�DUH�PHW�ZLWK�VXFFHVV�EXW�WKH�HFRV\VWHP�LV�WRR�IUDJLOH�WR�EXLOG�DQ\�IRUP�RIVHWWOHPHQW�LQ�WKHVH�DUHDV���2QO\�ZLOGOLIH�DQG�WUHH�SODQWDWLRQV�DUH�DOORZHG�LQ�WKHVH�VHFWLRQV�DV�GHFUHHG�E\�WKH�$VNHOODQ�&ODQ�7KH�WRS�NLORPHWUH�RI�OHYHOV�LV�WKH�OLPLW�RI�WKH�HDVLO\�KDELWDEOH�VHFWLRQV�RI�WKH�3ODQHW�VKLS���7KH�QH[W�WZR�NLORPHWUHV�DUH�PDLQO\XWLOLW\�FRQGXLWV�DQG�V\VWHPV�FDYHUQV�WKDW�ZRXOG�KDYH�WR�EH�VWUXFWXUDOO\�PRGLILHG�WR�PDNH�WKHP�FRPIRUWDEO\�KDELWDEOH��0RVW�FLWLHV�DUHEXLOW� LQ�KXJH�FDYHUQV� WKDW�RQFH�KRXVHG� WKRXVDQGV�RI�0HFKDQRLG�XQLWV� LQ� VWRUDJH�� �7KH�FLWLHV�GHYHORSHG�QRUPDOO\� XQWLO�XUEDQ� VSUDZOILOOHG�WKH�ILQLWH�FDYHUQ�DUHD�DQG�KLJK�ULVHV�ZHUH�EXLOW�WR�FDSLWDOLVH�RQ�WKH�IORRU�VSDFH���,QGXVWULHV�ZHUH�EXLOW�RQ�WKH�OHYHOV�EHORZ�WKH�FLW\IRU�DHVWKHWLF�DQG�SUDFWLFDO�UHDVRQV���6RRQ�WKH�XSSHU�OHYHO�FLWLHV�ZHUH�QRWKLQJ�PRUH�WKDQ�KLJK�ULVH�DSDUWPHQWV�DQG�EXVLQHVV�WUDGH�FHQWUHV�3HRSOH�WKHQ�EXLOW�FRPPXQLWLHV�LQ�VPDOOHU�VSDFHV�QHDUE\�E\�HQFORVLQJ�WXQQHOV�WR�FUHDWH�WKHLU�KRPHV���6RRQ�WKH�FRQQHFWLQJ�WXQQHOV�ZHUHIXOO� RI� �VXEXUEV��DQG� IXUWKHU� VSUDZO�ZDV� QHHGHG�� � ,W�ZDV� DW� WKLV� VWDJHWKDW� PDQ\� RI� WKH� VXEXUEV� GHFLGHG� WR� IRUP� WKHLU� RZQ� FRPPXQLWLHVHOVHZKHUH�RQ�WKH�3ODQHWVKLS�
00��''��&& RRII &&RRPPPPRRQQ 33OODDQQHHWWVVKKLLSS FFRRPPSSRRQQHHQQWWVV7KLV� OLVW� VKRZV� WKDW� ZD\ZDUG� VKRWV� LQ� FRPEDW� FRXOG� PDNHVPDOO�SXQFWXUHV�RU�JRXJHV�LQWR�WKH�VXUURXQGLQJ�VWUXFWXUHV���6LQFH�PDQ\RI�WKHVH�VWUXFWXUHV�DUH�PDQ\�PHWUHV�WKLFN�LW�ZRXOG� WDNH�D�FRQFHQWUDWHGEODVW�WR�IXOO\�EXUQ�EORZ�WKURXJK�WKH�UHPDLQLQJ�PHWDO�DQG�IXVHURFN�)ORRU�GHFNLQJ����'�[���SHU�VTXDUH�PHWHU������IW��6HFWLRQ�+XOO�ZDOOV����'�[���SHU�VTXDUH�PHWHU������IW��/HYHO�6XSSRUW�6WUXWV����'�[���SHU�VTXDUH�PHWHU������IW��)XVHURFN�VXUIDFH�FHLOLQJV����'�[���SHU�VTXDUH�PHWHU������IW��&RRODQW�WDQN����'�[���SHU�VTXDUH�PHWHU������IW��&RPPXQLFDWLRQV�%LR�1RGH������0�'�&�HDFK��([WUHPHO\�FRPPRQ�%LR�0DVV�&RPPXQLFDWLRQV�FLUFXLW������0�'�&�HDFK���&RPPRQ�%LR�0DVV�-XQFWLRQ������0�'�&�HDFK��&RPPRQ�6PDOO� %UDLQ� 3RROV� �� �'�[��� 0�'�&� HDFK� �&RPPRQO\� LQWHUVSDFHGZLWKLQ�RQH�KXQGUHG�PLOHV�RI�WKH�QH[W�0HGLXP�%UDLQ�3RROV����'�[���0�'�&�HDFK��2QO\�IRXQG�QHDU�FULWLFDO�V\VWHPV�/DUJH�%UDLQ�3RROV�DQG�6PDOO�%UDLQ�&OXVWHUV����'�[���0�'�&6XUIDFH�&RPPXQLFDWLRQV�6HFWLRQV�������0�'�&�HDFK6PDOO�$LUORFNV��3HUVRQDO��������0�'�&0HGLXP�$LUORFNV��6PDOO�9HKLFOHV��������0�'�&/DUJH�$LUORFNV��/DUJH�9HKLFOHV��������0�'�&6PDOO�6SDFHFUDIW�$LUORFNV�������0�'�&0HGLXP�6SDFHFUDIW�$LUORFNV��������0�'�&/DUJH�6SDFHFUDIW�$LUORFNV��������0�'�&%DWWOHFUXLVHU�$LUORFNV��������������0�'�&�HDFK�7KH�/LYLQJ�&RUH:KLOH�WKH�PDMRULW\�RI�WKH�SODQHW�LV�FRQVWUXFWHG�RI�PHWDOV�DQG�IXVHURFN��WKHUH�LV�D�ODUJH�SDUW�RI�7HOPLQDU�WKDW�LV��DOLYH���3VLRQLF6HQVLWLYHV�KDYH�IHOW�WKH�SUHVHQFH�RI�D�PLQG�DOO�DURXQG�WKHP�VLQFH�WKH�ILUVW�VHWWOHUV�DUULYHG��&ODQ�$VNHOOD�EHOLHYHV�WKDW�WKH�SODQHW�LV�DOLYHGHVSLWH� WKH�PHWDO� DQG� FRPPXQHV� WR� WKH� FRQVFLRXVQHVV� WKURXJK� WKHLU� SVLRQLF� FKLHI�'UXLGV�� � 7KHVH�'UXLGV� DUH� WKH� GHVFHQGDQWV� RI� DUHOLJLRXV�RUGHU�RI�3VLRQLFV�WKDW�ZHUH�RQ�D�SLOJULPDJH�WR�WKHLU�+RPHODQG���7KH�2UGHU�WDXJKW�WKH�FRQFHSW�RI��2QHQHVV��DQG�WKH�KLJKHUOHYHOV�RI�EHLQJ�FDSDEOH�E\�VHOI�H[SORUDWLRQ�7KH� HPSDWKLF� YLEUDWLRQV� HPDQDWLQJ� IURP� WKH� SODQHW� ZHUH� YHU\� GLVWXUELQJ�� � :KHQ� WKH� VHWWOHUV� ILUVW� ODQGHG�� WKH� YHU\VXUURXQGLQJV�VRPHKRZ�VKRXWHG�GHVSDLU���7KH�+LJK�0LQLVWHU�PHGLWDWHG�IRU�ZHHNV�XQWLO�KH�FRXOG�ILQG�WKH�RULJLQV�RI�WKLV�WHUULEOH�SDLQ�DQGDQJHU� 7KH�UHFRUGV� WHOO�RI�D� WURRS�RI� WKHVH�0RQNV�WKDW�ZHQW�GHHS�LQWR�WKH�SODQHW�VHDUFKLQJ� IRU� WKH�VR�FDOOHG�3ODQHW�&RQVFLRXVQHVV�7KH� WURRS� FRQVLVWHG� RI� WKH� +LJK�0LQLVWHU� DQG� WZHOYH� RI� KLV� KLJKHVW� FOHULFV�� � 7ZR� FUHZPHQ� KDG� DOVR� DFFRPSDQLHG� WKHP� LQ� WKHLUPRGLILHG�KHDY\�OLIWHU�H[RVNHOHWRQV�IRU�SURWHFWLRQ�&ODQ�$VNHOOD�VZHDU��WR�WKLV�GD\��WKDW�WKH�+LJK�0LQLVWHU�DQG�FOHULFV�KDG�IRXQG�WKH�FRUH�FRQVFLRXVQHVV�DQG�HQWHUHG�LQWR�LW���7KHLUUHFRUGV�GHVFULEH�VXGGHQ�VKLIWV� LQ� WKH�SODQHW
V�HPSDWKLF�WUDQVPLVVLRQV�DQG�WKH�DVWUDO�SURMHFWLRQ�RI� WKHLU�+LJK�0LQLVWHU�YLVLWHG� WKHP� WRGHFODUH�WKDW�KH�ZDV��2QH��QRW�RQO\�ZLWK�KLPVHOI�EXW�DOVR�ZLWK�WKH�HQWLUH�SODQHW���&ODQ�$VNHOOD�KDYH�EHHQ�SUHDFKLQJ�IRU�D�EXLOG�XS�RI�WKHSODQHW
V�PLOLWDULHV�IRU�WKH�ODVW�VL[W\�\HDUV���7KH\�IHDU�WKDW�WKH�0HFKDQRLG�PD\�\HW�UHWXUQ�WR�WKLV�SODQHW���&ODQ�$VNHOOD��ZKLOH�PHDQLQJZHOO�XVH�WKH�&RUH�&RQVFLRXVQHVV�WR�WKHLU�RZQ�DGYDQWDJHV�WR�SUHSDUH�IRU�WKH�FRPLQJ�RI�WKH�0HFKDQRLGV���:KLOH�WKH\�GR�QRW�KDYH�DFWXDOFRQWURO�RYHU�WKH�ELRORJLFDO��1RGHV��WKDW�NHHS�WKH�SODQHW�IXQFWLRQLQJ��WKH�FDQ�H[FKDQJH�LQIRUPDWLRQ�WKURXJK�WKH�QHWZRUN�DQ\ZKHUH�RQWKH�SODQHW�
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7KH�&RUH�&RQVFLRXVQHVV�ZDV�VXIIHULQJ�IURP�D�SUHWW\�EDVLF�HPRWLRQ����/RQHOLQHVV����,W�KDG�EHHQ�QHDUO\�WZHQW\�\HDUV�VLQFH�WKHSODQHW�ZDV�FDXJKW� LQ� WKLV�VRODU�V\VWHP�� �7KH�0HFKDQRLGV� VWDWLRQHG�RQ� WKH�3ODQHW�6KLS�ZHUH� ILJKWLQJ�D�PDVVLYH�FDPSDLJQ�DJDLQVW�DQ$EHUUDQW�VWUDLQ��ZKLOH�QRW�WU\LQJ�WR�UHVROYH�WKH�SUREOHP�RI�EHLQJ�PDURRQHG�LQ�WKLV�VRODU�V\VWHP���:KHQ�WKH�0HFKDQRLGV�OHIW�WKH�SODQHW�VKLS�VWUDQGHG��WKH�FRQVFLRXVQHVV�IHOW�EHWUD\HG�DQG�KHOSOHVV���:LWK�WKH�LQIOXHQFH�RI�WKH�+LJK�0LQLVWHU�ZKR�LQGHHG�EHFDPH��2QH��ZLWKWKH�FRUH�FRQVFLRXVQHVV��WKH�3ODQHW�VKLS�KDV�VHWWOHG�EDFN�LQWR�LWV�SULPH�IXQFWLRQ�RI�FDUHWDNHU�WR�WKH�LQKDELWDQWV�
7KH�&RUH�&RQVFLRXVQHVV�2UJDQLVP7KH�EUDLQ�SRROV�RQ�D�0RWKHUVKLS�RU�DUH�DOO�OLQNHG�WR�D�&RUH�&RQVFLRXVQHVV��7KLV�0DVWHU�FRPSXWHU�LV�DOVR�D�OLYLQJ�FUHDWXUH�RIIOHVK�� FLUFXLWV� DQG� SVLRQLFV�� EXW� XQOLNH� WKH� EUDLQ� SRROV�� LV� D� VHQWLHQW� EHLQJ� ZLWK� D� ZLOO� DQG� SHUVRQDOLW\� RI� LWV� RZQ� �LWV� DOLJQPHQW� LVDFWXDOO\�3ULQFLSOHG���7KH�RUJDQLVP�LV�JLJDQWLF��W\SLFDOO\�ILOOLQJ�D�����VTXDUH�PLOH�����NP��DUHD��,I�WKLV�LQFUHGLEOH�HQWLW\�LV�GHVWUR\HG�WKH3ODQHWVKLS� LV� VHYHUHO\� FULSSOHG�� IRUFLQJ� VHFRQGDU\� FRPSXWHU�EDQNV�DQG�EUDLQ�SRROV� WR� EH� XVHG� LQVWHDG��$YDLODELOLW\� RI�ZHDSRQV� DQGFRPSXWHUV�EUDLQ�SRROV��WKH�VSHHG�DQG�DFFXUDF\�RI�DOO� V\VWHPV�DQG�DOO�RSHUDWLRQV�DUH� UHGXFHG� WR�RQH�WKLUG�QRUPDO�� ,Q�PDQ\�ZD\V�WKHPDVWHU�FRPSXWHU�FRPSOH[��LV��WKH�0RWKHUVKLS�,QGLYLGXDOV�IRROLVK�HQRXJK�WR�WU\�OLQNLQJ�ZLWK�WKH�0DVWHU�&RPSXWHU�%UDLQ�DUH�FRPSOHWHO\�DW�WKH�&RUH�&RQVFLRXVQHVV
V�PHUF\�:KHQ�WKH�+LJK�0LQLVWHU�IRXQG�DQG�PHUJHG�ZLWK�WKH�&RUH�&RQVFLRXVQHVV��D�SURIRXQG�FKDQJH�RFFXUUHG���7KH�3ODQHWVKLS
V�
VRXO
�ZDVVXGGHQO\�RYHUMR\HG�DW�WKH�RSSRUWXQLW\�WR�VHUYH�VRPH�LQKDELWDQWV�RQFH�PRUH���7KH�HQWUDQFH�WR�WKH�0DVWHU�&RPSXWHU�%UDLQ�LV�VWLOO�RQH�RIWKH�JUHDW�VHFUHWV�RI�7HOPLQDU���2I�FRXUVH�PRVW�0HFKDQRLGV�IDPLOLDU�ZLWK�D�3ODQHWVKLS�FRXOG�ILQG�WKH�URXWH�TXLWH�HDVLO\���+RZHYHU��WKH+LJK�0LQLVWHU
V�LQIOXHQFH�SUHYHQWV�HYHQ�D�%UDLQ�3RRO�LPPHUVLQJ�H[SHULHQFH�WR�UHYHDO�WKH�PHWKRG�RI�WUDYHOOLQJ�WR�WKH�0DVWHU�&RPSXWHU%UDLQ� 7KH�FRPSXWHU�FDQ�DOORZ�RU�QRW�DOORZ�DQ\�VRUW�RI�PLQG�OLQN�DW�LWV�GLVFUHWLRQ��7KH�FRPSXWHU�XVHU�PXVW�RSHQ�KLV�RU�KHU�PLQG�XSWR�WKH�0DVWHU�MXVW�DV�WKH\�ZRXOG�WKH�EUDLQ�SRROV��7KH�GLIIHUHQFH�LV�WKDW�WKH�0DVWHU�%UDLQ�LV�LQ�FRPSOHWH�FRQWURO�RI�KLV�GDWD�ILOH�DQG�WKHLUEUDLQ��7KH�&RUH�&RQVFLRXVQHVV�FDQ�VFDQ�HYHU\WKLQJ�WKH�XVHU�NQRZV��LPSODQW�DQ\�GDWD�LW�GHVLUHV��UHDO�RU�D�FUHDWLRQ�RI�LWV�LPDJLQDWLRQ��LPSODQW�LGHDV�DQG�VXVSLFLRQV��LPSODQW��'������GLIIHUHQW�LQVDQLWLHV��DQ\��RU�FRPSXOVLRQV��WKH�ODWWHU�LV�OLNH�WKH�FRPSXOVLRQ�VSHOO���DGMXVWVNLOO� NQRZOHGJH� �HQKDQFH� RU� GHFUHDVH� NQRZQ� VNLOOV� E\� DV� PXFK� DV� ������ PLQG� ZLSH� RU� FKDQJH� LPSRUWDQW� GDWD� DQG� PHPRULHV�FRPSOHWHO\� DQG� SHUPDQHQWO\� HUDVH� KDOI� D� SHUVRQ
V� PLQG� �HUDVH� ���� RI� WKH� PHPRULHV� DQG� NQRZOHGJH�� RU� PHQWDOO\� SRVVHVV� KLP�$EVROXWHO\�12�LQIRUPDWLRQ�FDQ�EH�H[WUDFWHG�IURP�DQ�XQFRRSHUDWLYH�&RUH�&RQVFLRXVQHVV�
6WDWLVWLFDO�GDWD�DERXW�WKH�7HOPLQDU�0RWKHUVKLS�&RUH�&RQVFLRXVQHVV/LIH�)RUP��(IIHFWLYHO\�DQ�DOLHQ�LQWHOOLJHQFH�RU�VRPHWKLQJ�YHU\�VLPLODU�WR�RQH�$OLJQPHQW��6FUXSXORXV�0�'�&����������EXW�UHJHQHUDWHV�DW�D�UDWH�RI��'�[���SHU�PLQXWH�3�3�(����������WKLV�RUJDQLVP�LV�KXJH��+RUURU�)DFWRU������EXW�RQO\�DSSOLFDEOH�ZKHQ�VRPHERG\�UHDOLVHV�H[DFWO\�ZKDW�WKH\�DUH�XS�DJDLQVW�3VLRQLF�3RZHUV���������,�6�3�DQG�HTXDO�WR�D���WK�OHYHO�PDVWHU�SVLRQLF��3RZHUV�LQFOXGH�DOO�VHQVLWLYH��SK\VLFDO�DQG�VXSHU�DELOLWLHV��GRHVQRW�LQFOXGH�WKH�SRZHUV�RI�D�0LQG�%OHHGHU��&RPEDW� 	� %RQXVHV�� ,Q� DGGLWLRQ� WR� WKH�PLQG� DOWHULQJ� DELOLWLHV� GHVFULEHG� DQG� OLVWHG� SUHYLRXVO\�� WKH� FUHDWXUH� LV� LPSHUYLRXV� WR� PLQGFRQWURO� DQG� ���� WR� VDYH� YV� DOO� RWKHU� IRUPV� RI� SVLRQLF� DWWDFNV� DQG� PLQG� DIIOLFWLQJ� PDJLF� �LQFOXGLQJ� LOOXVLRQV��� 7KH� &RUH&RQVFLRXVQHVV�LV����WR�VDYH�YV�DOO�RWKHU�IRUPV�RI�PDJLF��LPSHUYLRXV�WR�6�'�&��ZHDSRQV��KHDW��FROG��SRLVRQ�DQG�GUXJV�
&&RRPPPPXXQQLLFFDDWWLLQQJJ RRQQ 77HHOOPPLLQQDDUU�6HFWLRQV�H[FHUSWHG�DQG�PRGLILHG�IURP�5LIWV�6RXUFHERRN����7KH�0HFKDQRLGV�7KH� 0HFKDQRLGV
� WHFKQRORJ\� LV� ERWK� PRUH� DGYDQFHG� DQG� DOLHQ� LQ� QDWXUH� ZKHQ� FRPSDUHG� WR� WKDW� RI� PRVW� VSDFH�IDULQJWHFKQRORJLHV��7KHLU�HQWLUH� WHFKQRORJ\� LV�EDVHG�XSRQ�F\EHUQHWLFV�� URERWLFV�DQG�SVLRQLFV� DQG�PRVW�RI� WKH�RULJLQDO�PDFKLQHU\� GRHV�QRWKDYH� WKH� GLVSOD\� VFUHHQV�� EXWWRQV�� VZLWFKHV�� WULJJHUV� DQG� NQREV� KXPDQRLGV� H[SHFW�� ,QVWHDG�� WKHVH� WKLQJV� DUH� FRPPRQO\� LQWHUQDOHOHPHQWV�DFWLYDWHG�E\�SVLRQLF�SRZHUV�OLNH�WHOHSDWK\�DQG�WHOHNLQHVLV��7KLV�PDNHV� LW�TXLWH�GLIILFXOW�IRU� WKH�DYHUDJH�FRORQLVW�WR�XVH�PRVWGHYLFHV�RI�0HFKDQRLG�GHVLJQ��XQOHVV�WKH\�DUH�SVLRQLF�/LNHZLVH��WKH�0HFKDQRLGV�SUHIHU�WR�FRPPXQLFDWH�E\�PHDQV�RI�WHOHSDWK\��EXW�DOVR�VHQG�FRGHG�PHVVDJHV�E\�PHDQV�RI�UDGLR�DQGODVHU� FRPPXQLFDWLRQ� V\VWHPV�� � 7KH� ELR�QRGHV� DUH� WKH� SULPDU\� PHWKRG� RI� FRPPXQLFDWLQJ� RQ� 7HOPLQDU� ERWK� QRZ� DQG� ZKHQ� WKH0HFKDQRLGV�ZHUH�LQ�FRQWURO���7KH�RQO\�GLIIHUHQFH�ZLWK�WKH�FRORQLVW
V�XVH�RI�WKH�ELR�QRGHV�LV�WKH�IDFW�WKDW�QR�SVLRQLFV�DUH�LQYROYHG�(QJLQHHUV� IURP� WKH�RULJLQDO� VHWWOHPHQW� IRXQG�D�PHWKRG�RI�FRPPXQLFDWLRQ� WKURXJK� WKH�QRGHV�DQG�EUDLQ�SRROV�XVLQJ�D�VPDOOQHXUDO� FXUUHQW�� � 8VLQJ� WKH� NQRZOHGJH� JDLQHG� IURP� D� &\EHUQHWLFLVW
V� LQSXW�� D� FRPPXQLFDWLRQ� JULG� ZDV� HVWDEOLVKHG� EDVHG� RQ� WKHWHFKQRORJ\�WR�WUDQVPLW�EUDLQ�LPSXOVHV�WR�D�F\EHUQHWLF�OLPE���7KH�FXUUHQW�LV�QRW�KDUPIXO�WR�WKH�ELR�V\VWHPV�DQG�DOORZV�LW�WR�FRQWLQXH�WRIXQFWLRQ�QRUPDOO\�� �5RXWHUV� DQG�RWKHU� FRQYHQWLRQDO� FRPPXQLFDWLRQV� QRGHV�ZHUH�DGDSWHG� WR�FRQYHUW� WKH�ELR�VLJQDOV� IURP� WKH�QHXUDOWUDQVPLVVLRQ�EDFN�LQWR�D�GLJLWDO�WUDQVPLVVLRQ���7KH�HQG�UHVXOW�LV�D�WUXO\�JOREDO�FRPPXQLFDWLRQV�V\VWHP�WKDW�LV�GHSHQGHQW�RQ�WKH�ORFDWLRQRI�SULPDU\�RUJDQLF�QRGHV�DQG�%UDLQ�3RROV�
0HFKDQRLG�&RPSXWHUV0HFKDQRLG� FRPSXWHUV� RU� �%UDLQ� 3RROV�� DUH� OLYLQJ� RUJDQLVPV� WKDW� VHUYH� DV� FRPSXWHUV�� 7KH\� KDYH� QR� SHUVRQDO� LGHQWLW\� RUFRQVFLRXVQHVV�RI�EHLQJ�DOLYH��7KH�EUDLQ�SRRO�LV�D�OLYLQJ�EUDLQ�PDVV�WKDW�FRQWDLQV��FROODWHV�DQG�XVHV�LQIRUPDWLRQ�OLNH�D�FRPSXWHU��7KHUHDUH�PLOOLRQV�RQ� WKH�3ODQHWVKLS��ZLWK�PDQ\� KXQGUHG�FOXVWHUHG� LQ�DUHDV�VXFK�DV� HQJLQHHULQJ�� OLIH� VXSSRUW��QDYLJDWLRQ� UHVHDUFK�� VFLHQFH
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ODEV��SRZHU�QHWZRUNV��DQG�VLPLODU�%UDLQ�SRROV� WKHPVHOYHV� FDQ�RQO\�EH�XVHG�E\�SVLRQLF�EHLQJV��7KH�SVLRQLF�KXPDQRLG�PXVW� HQWHU� WKH�XQLW� �XVXDOO\�PHDVXULQJDERXW����[����[����IHHW������P��DOWKRXJK�VRPH�DUH���WLPHV�WKDW�VL]H��DQG�PDNH�SK\VLFDO�FRQWDFW��IOHVK�WRXFKLQJ�IOHVK��ZLWK�WKH�ZDUPIOXLGV�DQG�VRIW��OXPS\��PHPEUDQHV�WKDW�FRYHU�WKH�HQWLUH�DUHD�RI�LQWHULRU�ZDOOV�DQG�FHLOLQJ��7KLV�ZLOO�PHDQ�DW�OHDVW�WDNLQJ�RII�SURWHFWLYHKHOPHWV� WR�XVH� WKH�FRPSXWHU� ��EHVW� UHVXOWV�DQG� LPPHGLDWH�FRQWDFW� RFFXU�ZKHQ� WKH�FKDUDFWHU� LV� FRPSOHWHO\� �ZHOO�PRVWO\��QDNHG��7KHSVLRQLF� PXVW� WKHQ� RSHQ� KLPVHOI� PHQWDOO\�WHOHSDWKLFDOO\� DQG� HPRWLRQDOO\� WR� WKH� FRPSXWHU��0HGLWDWLRQ� DQG� IRFXVLQJ� RQ� RQH� WR� IRXUVSHFLILF� WRSLFV� LV� WKH�EHVW�PHDQV� WR�HVWDEOLVK� WKH�SVLRQLF�XQLRQ�DQG�WR� ILQG�WKH�GHVLUHG�GDWD�� ,W� W\SLFDOO\� WDNHV� DERXW��'��PLQXWHV� WRPDNH�WKH�SURSHU�FRQQHFWLRQ��KDOI�WKH�WLPH�LI�QDNHG�$� +XPDQRLG� SDUWLFLSDQW� ZLOO� H[SHULHQFH� D� SOHDVDQW� HXSKRULD� DFFRPSDQLHG� E\� D� IORDWLQJ� VHQVDWLRQ� DQG� QR� VHQVH� RI� WLPHSDVVLQJ�� $� WKLV� SRLQW�� WKH� FKDUDFWHU� LV� REOLYLRXV� WR� HYHU\WKLQJ� DURXQG� KLP� DQG� RQO\� D� WHOHSDWKLF� RU� HPSDWKLF� PHVVDJH� FDQ� UHDFKVRPHERG\��SOXJJHG��LQWR�D�EUDLQ�SRRO�7KH�PHQWDO�DFFHVVLQJ�RI�LQIRUPDWLRQ��GLDJUDPV��PDSV�DQG�VR�IRUWK��LV�LQVWDQWDQHRXV��DFFRPSOLVKHG�ZLWK�D�WKRXJKW��$Q\�GHOD\RU�FRQIXVLRQ�VWHPV�IURP�WKH�XQIRFXVHG�WKRXJKWV�DQG�HPRWLRQ�RI�WKH�XVHU�DQG�RU�WKH�XVHU
V�LQDELOLW\�WR�UHPHPEHU�HYHU\WKLQJ��WRWDO�UHFDOOLV�H[WUHPHO\�KDQG\��7KH�SVLRQLF�SHUVRQ�VKRXOG�GLUHFW�KLV�KHU� LQTXLULHV�DV�VLPSO\�DQG�GLUHFWO\� DV�SRVVLEOH�YLD� WHOHSDWK\� DQG�VKRXOG� WU\� WR� JDWKHUVPDOO�EORFNV�RI�LQIRUPDWLRQ��5HTXHVWLQJ�WRR�PXFK�GDWD�FDQ�FDXVH�D�PHQWDO�DQG�VHQVRU\�RYHUORDG�WKDW�ZLOO�GD]H�WKH�XVHU�DQG�EUHDN�WKHFRQQHFWLRQ�ZLWK�WKH�EUDLQ�SRRO��)RU�([DPSOH��,I�WKH�OD\RXW�RI�WKH�3ODQHWVKLS�LV�UHTXHVWHG��WKH�EUDLQ�SRRO�ZLOO� UHVSRQG�E\�WUDQVPLWWLQJWKH�VFKHPDWLFV�DQG�IORRU�SODQV�RI�WKH�HQWLUH�VKLS�UHVXOWV�LQ�RYHUORDG��/LNHZLVH��UHTXHVWLQJ�WKH�0HFKDQRLGV
�KLVWRU\�ZLOO�SURYLGH�QRW�RQO\WKH�OLQHDU�GDWD�EXW�DOVR�LPDJHV�DQG�HPRWLRQV�UHVXOWLQJ�LQ�VHQVRU\�RYHUORDG��/LPLWLQJ�WKH�TXHVWLRQ�DV�PXFK�D�SRVVLEOH��OLNH�UHTXHVWLQJWKH�OD\RXW�RI�D�VPDOO��VSHFLILF�DUHD�VXFK�DV��WUDQVSRUW�IDFWRU\��/HYHO����LV�VDIH�DQG�SDLQOHVV�$�SHUVRQ�PD\�DVN�DV�PDQ\�TXHVWLRQV�DVKH�VKH�GHVLUHV�RQFH�FRQWDFW�ZLWK�WKH�FRPSXWHU�LV�HVWDEOLVKHG�9LFWLPV�RI�VHQVRU\�RYHUORDG�ZLOO�KDYH�RQO\�RQH�PHOHH�DFWLRQ�RU�DWWDFN��DOO�VNLOOV�DQG�FRPEDW�ERQXVHV�DUH�UHGXFHG�E\����VSHHG�LV�UHGXFHG�E\������DQG�WKH�FKDUDFWHU�EHFRPHV�GD]HG�DQG�FRQIXVHG��+H�RU�VKH�ZLOO�KDYH�GLIILFXOW\�WKLQNLQJ��ZDONLQJ��WDONLQJ�DQGPD\� QRW� UHFRJQLVH� IULHQGV� DQG� IDPLO\�� 7KLV� GD]HG� VWDJ� ZLOO� ODVW� IRU� �'�� PLQXWHV�� )XUWKHUPRUH�� WKH� FKDUDFWHU� ZLOO� VXIIHU� IURP� DKHDGDFKH�DQG�D�SHQDOW\�RI����RQ�DOO�FRPEDW�ERQXVHV�DQG������RQ�DOO� VNLOOV� IRU��'��GD\V��:RUVW�RI�DOO�� WKH�GHVLUHG� LQIRUPDWLRQ�ZDVQHYHU�SURSHUO\�UHFHLYHG�VR�WKHUH�LV�QR�PHPRU\�RI�LW�7DSSLQJ�LQWR�D�EUDLQ�SRRO�LV�SDLQOHVV��H[FHSW�IRU�VHQVRU\�RYHU�ORDG�DQG��RQFH�RQH�EHFRPHV�DFFXVWRPHG�WR�WKH�SURFHVV��LW�WDNHRQO\�D�IHZ�PLQXWHV���'���WR�OHDUQ�MXVW�DERXW�DQ\WKLQJ��7KH�GDQJHU�LV�WKDW�EUDLQ�SRROV�DUH�GHVLJQHG�WR�EH�DQ�LQIRUPDWLRQ�UHWULHYDO�DQGH[FKDQJH��ZKLFK�PHDQV�EHIRUH�WKH�OLYLQJ�FRPSXWHU�KDV�SURYLGHG�LWV�VHUYLFH��LW�DXWRPDWLFDOO\��SUREHV�WKH�PLQG�RI�WKH�FUHDWXUH�XVLQJ�LW�,W�SVLRQLFDOO\�SUREHV�DQG�H[WUDFWV�$//�LQIRUPDWLRQ��WKRXJKWV��PHPRULHV��DQG�NQRZOHGJH�DQG�VWRUHV�LW�LQ�GDWD�WLOHV�IRU�IXWXUH�UHIHUHQFH�,W�LV�DYDLODEOH�WR�DQ\ERG\�ZKR�FDQ�DFFHVV�LW��:LWKLQ�VL[�KRXUV�WKDW�LQIRUPDWLRQ�ZLOO�EH�GLVWULEXWHG�WKURXJKRXW�WKH�HQWLUH�QHWZRUN��7KH0HFKDQRLGV�KDYH�IHZ�VHFUHWV�EHWZHHQ�HDFK�RWKHU��EXW�KXPDQRLGV�PD\�KDYH�SODQV��PHPRULHV�� LGHDV�DQG�GDWD�WKDW�DUH�EHVW�QRW�VKDUHGZLWK�HQHP\�LQYDGHUV�2QO\�FKDUDFWHUV�ZLWK�WKH�VXSHU�SVLRQLF�SRZHU�RI�PLQG�EORFN�DXWR�GHIHQFH�DUH�LPSHUYLRXV�WR�WKH�SUREHV�XQOHVV�WKH\�FRQFHQWUDWHRQ� ORZHULQJ� WKHLU�PHQWDO� JXDUG��0LQG�EORFNV�ZLOO�SUHYHQW�RU� FDXVH�GHOD\V� LQ�DFFHVVLQJ� LQIRUPDWLRQ� IURP� WKH� LQIRUPDWLRQ�SRRO��7KHFRPPXQLFDWLRQ�OLQN�ZLOO�EH�EURNHQ�HYHU\�IHZ�PLQXWHV��UHTXLULQJ�WKH�XVHU�WR�VWDUW�DJDLQ�IURP�WKH�EHJLQQLQJ��$IWHU�WKH�EUDLQ�SRRO�KDVH[WUDFWHG�DOO�WKH�GDWD��WDNHV�DERXW�RQH�PLQXWH��IURP�WKH�XVHU��LW�FRPSOHWHO\�RSHQV�LWVHOI�WR�KLP��7KLV�PHDQV�QRW�RQO\�FDQ�WKH�FKDUDFWHUH[WUDFW� LQIRUPDWLRQ�� EXW� DOVR� LI� KH� KDV� WKH� SRZHU� RI� PLQG� ZLSH�� KH� FDQ� HUDVH� VSHFLILF� EORFNV� RI� LQIRUPDWLRQ�� NQRZOHGJH�PHPRU\H[WUDFWHG�IURP�KLP�GXULQJ�WKH�SUREH��DQG�EHIRUH�LW�LV�VKDUHG�ZLWK�WKH�QHWZRUN�DQG�DGGHG�WR�WKH�SHUPDQHQW�GDWD�ILOHV��1RWHV��'HVWUR\LQJ�WKH�OLYLQJ�RUJDQLVP�GHVWUR\V�WKDW�SDUWLFXODU�XQLW��EXW�D�VLOHQW�DODUP�DOHUWV�WKH�&RUH�&RQVFLRXVQHVV�WR�WURXEOHZKHQHYHU�D�XQLW�LV�KXUW�RU�NLOOHG��7KH�EUDLQ�SRRO�KDV�QR�GHIHQFHV�7KHUH�LV�QR�ZD\� WR�PDNH�D�KDUG�FRS\�RI� WKH�GDWD�HLWKHU�RQ�SDSHU�RU�GLVF�EHFDXVH� WKH� LQIRUPDWLRQ� LV�SVLRQLFDOO\� WUDQVPLWWHGIURP� RQH�EUDLQ� WR� DQRWKHU��&KDUDFWHUV�ZLWK� WRWDO� UHFDOO� FDQ� UHPHPEHU� DQG� WUDQVODWH� WKH� LQIRUPDWLRQ� RQWR� D� V\VWHP� EHWWHU� VXLWHG� IRUIHOORZ�KXPDQRLGV��WKHVH�FDQ�LQFOXGH�DXGLR�DQG�RU�YLGHR�UHFRUGLQJV��FRPSXWHU�LQSXW��KDQGZULWLQJ��GUDZLQJV��RU�WHOHSDWKLFDOO\�SDVVLQJWKH�GDWD�RQWR�RWKHUV��EXW�PRVW�KXPDQRLGV�IRUJHW�GHWDLOV�ZLWK�WKH�SDVVDJH�RI�WLPH���1RWH�WKDW�WKH�&RORQLVWV�FRXOG�XVH�D�3VL�7HFKQLFLDQ
V�WHOHSDWKLF��KRORJUDSKLF�LPDJHU�WR�SURMHFW�DQG�UHFRUG�LQIRUPDWLRQ�JDWKHUHG�IURP�D�EUDLQ�SRRO�
7KH�%LR�1HW��$�IULQJH�WHFKQRORJ\�WKDW�LV�JDLQLQJ�ZLGHU�DQG�ZLGHU�SRSXODULW\�ZLWK�WKH�3ODQHW�VKLS
V�\RXWK�LV�WKH�QH[W�ORJLFDOH[WHQVLRQ� RI� WKH� F\EHUQHWLF� ELR�QRGH� WHFKQRORJ\�� � $Q� LQFUHGLEOH� RIIVKRRW� RI�0HFKDQLPRUSK� 1HXUDO� ,QWHUSUHWDWLRQ� WHFKQRORJ\� ZDVGHYHORSHG�LQWR�D�F\EHUQHWLF�IRUP�RI�$VWUDO�3URMHFWLRQ���7KH�SODQHW�RI�7HOPLQDU�KDV�LWV�RZQ�$VWUDO�/RFDO�$UHD�1HWZRUN���7KH�%LR�1HWKDV�DOO�WKH�SURSHUWLHV�RI�WKH�$VWUDO�5HDOPV�EXW�ZLWK�LV�ORFDOLVHG�WR�WKH�3ODQHW�VKLS�LWVHOI���7KHUH�LV��KRZHYHU�D�JUHDW�EDUULHU�WKDW�VHHPV�WREH�SURWHFWHG�E\�VXEFRQVFLRXV�PDQLIHVWDWLRQV�RI�WKH�&RUH�&RQVFLRXVQHVV���1RERG\�NQRZV�ZKHWKHU�WKLV�EDUULHU�LV�WKH�YLUWXDO�GRRUZD\�WRWKH� DFWXDO� &RUH�&RQVFLRXVQHVV�� RU� LQ� IDFW�� WKH� GRRUZD\� WR� WKH�JUHDW� $VWUDO�5HDOPV� RI� WKH� XQLYHUVH�� �1RERG\�ZKR� KDV� VXFFHVVIXOO\E\SDVVHG� WKH� EDUULHU� KDV� FRPH� EDFN� WR� WHOO� WKH� WDOH�� $VWUDO�+DFNHU� \RXWKV� KDYH� DWWHPSWHG� WR� FUDFN� WKH� JUHDW� EDUULHU� VLQFH� LW� ZDVIDVKLRQDEOH� WR� WU\��6XFFHVVIXO�+DFNHUV� DUH� WKHQ� IRXQG�XQFRQVFLRXV� LQ� WKHLU� URRPV�� �7KH�+DFNHU� UHPDLQV� LQ� D� FRPD�RU� DZDNHV� LQ� DYHJHWDWLYH�VWDWH���7KLV�KDV�KDSSHQHG�RQO\�WZHOYH�WLPHV�LQ�WKH�VHYHQ�\HDUV�VLQFH�DQ�DFWLYH�%LR�QHW�FXOWXUH�HYROYHG�)RU�WKH�SK\VLFV�DQG�GHVFULSWLRQV�RI�WKH�$VWUDO�3ODQH��VHH�WKH�YDULRXV�RWKHU�3DOODGLXP�ERRNV�WKDW�GHDO�ZLWK�$VWUDO�6SDFH�VXFK�DV1LJKWEDQH��%H\RQG�WKH�6XSHUQDWXUDO��QG (GLWLRQ�DQG�5LIWV��3V\VFDSH�$QRWKHU�DVSHFW�RI�$VWUDO�6SDFH�LV�WKH�ORFDOLVHG�EDUULHU�SUHYHQWLQJ�SVLRQLF�DVWUDO�WUDYHOOHUV�IURP�HQWHULQJ�WKH�$VWUDO�5HDOPV���$SVLRQLF�ZLWK�WKH�$VWUDO�3URMHFWLRQ�SRZHU�FDQ�WXUQ�DVWUDO�DQG�XVH�HYHU\�DVSHFW�RI�WKH�DELOLW\�DV�GHVFULEHG�LQ�WKH�YDULRXV�3DOODGLXP�ERRNV�\HW�QRW�EUHDN�WKH�LQWHQVH�EOXH�EDUULHU�WKDW�ZRXOG�DOORZ�WKHP�WR�HQWHU�WKH�$VWUDO�5HDOPV���6RPH�0HQQWDV�EHOLHYH�WKDW�WKH�EDUULHU�LV�VRPH
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VRUW�RI�SURWHFWLRQ�XQFRQVFLRXVO\�JHQHUDWHG�E\�WKH�&RUH�&RQVFLRXVQHVV���2WKHUV�EHOLHYH�WKDW�WKH�VDPH�UDGLDWLRQ�WKDW�OHG�WR�WKH�VHWWOHUVFRORQLVLQJ� WKH� 3ODQHWVKLS� DQG� SRVVLEO\� WXUQHG� WKH�0HFKDQRLGV� DJDLQVW� HDFK� RWKHU� DOVR� SUHYHQWV� WKHP� IURP� UHDFKLQJ� RWKHU� UHDOPV�3VLRQLFV�FDQ�LQWHUDFW�ZLWK�WKH�&\EHUQHWLF�%LR�1HW�6XUIHUV�LI�WKH\�LQWHUIDFH�ZLWK�WKH�ELR�QRGHV�
33OODDQQHHWWVVKKLLSS 33UURRIILLOOHH0DVV �NJ��������[����'LDPHWHU �NP���������6OLJKWO\�6PDOOHU�WKDQ�WKH�SODQHW�0DUV�0HDQ�GHQVLW\ �NJ�P��������(VFDSH�YHORFLW\ �P�VHF�������$YHUDJH�GLVWDQFH�IURP�6XQ �$8��������$VWURQRPLFDO�8QLWV5RWDWLRQ�SHULRG �OHQJWK�RI�GD\�LQ�(DUWK�GD\V�������������KRXUV�5HYROXWLRQ�SHULRG��OHQJWK�RI�\HDU�LQ�(DUWK�GD\V������2EOLTXLW\ �WLOW�RI�D[LV�LQ�GHJUHHV�����2UELW�LQFOLQDWLRQ��GHJUHHV�������2UELW�HFFHQWULFLW\ �GHYLDWLRQ�IURP�FLUFXODU��������0D[LPXP�VXUIDFH�WHPSHUDWXUH������.HOYLQ0LQLPXP�VXUIDFH�WHPSHUDWXUH������.HOYLQ+LJKHVW�SRLQW�RQ�VXUIDFH �NP����������3ODQHW�.LOOHU�0DQGLEOHV����$WPRVSKHULF�FRPSRQHQWV������FDUERQ�GLR[LGH������QLWURJHQ�������DUJRQ��������R[\JHQ������RWKHU�6XUIDFH�PDWHULDOV��)XVHURFN�DQG�PL[HG�UHILQHG�PHWDOV*UDYLW\��6XUIDFH��XQPRGLILHG�����P�V���+DELWDEOH�/HYHOV��DUWLILFLDOO\�PDLQWDLQHG������P�V�
7KH�6RODU�6\VWHP:KHQ�WKH�ILUVW�VHWWOHUV�KDG�ILQLVKHG�FRQVWUXFWLQJ�WKH�UXGLPHQWDU\�ILUVW�FRORQ\��D�IHZ�VFKRODUV�VFRXUHG�WKH�1DYLJDWLRQ�FKDUWV�RIDOO� WKH� VXUYLYLQJ� VKLSV� KRSLQJ� WR� ILQG� DGGLWLRQDO� GDWD� RQ� WKH� V\VWHP� IURP� HYHQ� D� URERWLF� VXUYH\� PLVVLRQ�� � 7KH\� ILQDOO\� IRXQG� WKHUHIHUHQFH�WR�WKH�V\VWHP���7KH�DVVLJQHG�QDYLJDWLRQDO�VWDU�FKDUW�QDPH�ZDV�)3;�*��'��2'���$�TXLFN�YRWH�IURP�DOO�WKH VFLHQWLVWV�JDYH�WKH�V\VWHP�WKH�7HOPLQDU�QDPH�RI��$OWDQLQH��DIWHU�WKH�+XUUVVW ODQJXDJH�SKRQHWLFV�IRU�2UDQJH� 3ULVRQ��� �+XUUVVW ZDV� D� FRPPRQ� VFLHQWLILF� ODQJXDJH� VSRNHQ� E\� PDQ\� GLIIHUHQW� VFKRODUV� IURP� YDULRXV� UDFHV� DQG� FXOWXUHV�VLPLODUO\�RQ�(DUWK��/DWLQ�ZDV�LV�WKH�XQLYHUVDO�VFLHQFH�ODQJXDJH����:LWK�VFLHQWLILF�KXPRXU�EHLQJ�ZKDW�LW�LV��WKH�QDPH�VWXFN�ZLWKRXW�WKHPDMRULW\�RI�WKH�SODQHW�JHWWLQJ�WKH�MRNH�
7KH�6XQ�$OWDQLQH�3ULPH� $�VWDQGDUG�*�7\SH� VWDU� VOLJKWO\� ROGHU�DQG� ODUJHU� WKDQ� WKH�(DUWK
V� VXQ�� �2UDQJH� LQ�FRORXU� WKH�XOWUD�YLROHWUDGLDWLRQ� RXWSXW� LV� VOLJKWO\� KLJKHU� WKDQ� WKH� (DUWK
V� \HOORZ� VWDU�� � 6RODU� )ODUH� DFWLYLW\� SHDNV� HYHU\� ILIW\�WKUHH� \HDUV� ZKHUHHOHFWULFDO�V\VWHPV�RQ�WKH�RXWHU�VKHOO�FDQ�EH�SRWHQWLDOO\�GDPDJHG�IURP�WKH�DGGLWLRQDO�UDGLDWLRQ�$OWDQLQH� 2QH��$� VPDOO� SODQHWRLG� WKDW� EDUHO\� PDNHV� LW� LQWR� WKH� FDWHJRU\� RI� 
3ODQHW�
� � ,W� LV� YHU\� VLPLODU� WR� WKH� SODQHW� 0HUFXU\� LQWHPSHUDWXUH�DQG�FRPSRVLWLRQ�$OWDQLQH�7ZR�7KH�VHFRQG�SODQHW�LQ�WKH�$OWDQLQH�V\VWHP�LV�QRW�D�QDWXUDO�IRUPDWLRQ���$�0HFKDQRLG�3ODQHW�VKLS�KDG�GHVWUR\HG�WKH�&ODVV/�SODQHW�DQG�RFFXSLHG�LWV�RUELW�ZKLOH�KDYLQJ�GLIILFXOWLHV�ZLWK�LWV�K\SHU&�GULYHV���7ZR�WKLQ��IDLQW�ULQJV�RI�IUR]HQ�JDVVHV��LFH�DQGGXVW� SDUWLFOHV� KDYH� VORZO\� IRUPHG� DURXQG� WKH�SODQHW�VKLS� DORQJ� LWV� HTXDWRULDO� D[LV�� � 7KH�RULJLQDO� URERW� SUREH� VFDQ� UHSRUWVVKRZHG�WKDW�WKH�VHFRQG�SODQHW�LQ�)3;�*��'��2'���KDG�D�VLQJOH�PRRQ���,W�KDV�EHHQ�VXJJHVWHG�WKDW�WKH�PRRQ�KDG�HLWKHU�EHHQVKXQWHG�IURP�LWV�RUELW��JRLQJ�
URJXH�
�RU�FRQVXPHG�E\�WKH�3ODQHW�6KLS�7KH� DVWHURLG� EHOW� %HWZHHQ� $OWDQLQH� 7ZR�DQG� 7KUHH� LV� D� ODUJH� DVWHURLG� EHOW�� � 7KH� ORFDWLRQ�� VSURXWHG� FRQFOXVLRQV� WKDW� WKHUH� ZDVSHUKDSV�DQRWKHU�SODQHW�LQ�WKH�EHOW
V�DSSUR[LPDWH�RUELW�WKDW�EURNH�XS�PLOOLRQV�RI�\HDUV�DJR�$OWDQLQH�7KUHH� 7KLV�*DV�JLDQW�LV�VRPHZKHUH�EHWZHHQ�6DWXUQ�DQG�-XSLWHU
V�VL]H�ZLWK�WXUEXOHQW�VWRUPV�UDJLQJ�WKURXJK�LWV�DWPRVSKHUH�7KHUH�DUH� VL[�PRRQV�RUELWLQJ�$OWDQLQH�7KUHH��DQ� LFH�RUE�� WKUHH� LQHUW� URFN� VSKHUHV��D�YROFDQLFDOO\� DFWLYH� URFN� VSKHUH�� DQG� DFXULRXV�PLQL�JDV�PRRQ�ZLWK�D�VXSHU�GHQVH�DWPRVSKHUH�VLPLODU�WR�$OWDQLQH�7KUHH�$OWDQLQH�)RXU� 7KH�IUR]HQ�0HWKDQH�3ODQHW�WKDW�RUELWV�VR�IDU�IURP�WKH�VXQ�WKDW�LW�ZDV�QHDUO\�FODVVLILHG�DV�D�URJXH�SODQHW��$OWDQLQH�)RXUWDNHV�DSSUR[LPDWHO\�����\HDUV�WR�RUELW�$OWDQLQH�3ULPH�
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&KDUDFWHU�&UHDWLRQ7KH�SRSXODWLRQ�RI�7HOPLQDU�LV�PDLQO\�PDGH�XS�RI�WKH�VXUYLYLQJ�UDFHV�IURPWKH� RULJLQDO� LQWHUVWHOODU� FRQYR\� WKDW� ZDV� IRUFHG� WR� VHWWOH� RQ� WKH� 0HFKDQRLG3ODQHWVKLS���'HVFULSWLRQV�IRU�WKH�5DFLDO�&KDUDFWHU�&ODVVHV�FDQ�EH�IRXQG�LQ�WKLV�ERRN�
7KH� VWDQGDUG� 3DOODGLXP� FKDUDFWHU� FUHDWLRQ� UXOHV� DUH� XVHG� ZKHQ� GHVLJQLQJ� D� QHZFKDUDFWHU���7KH�IROORZLQJ�VHFWLRQV�KDYH�VPDOO�DGGLWLRQV�WR�WKH�5LIWV�53*�UXOHV�
33VVLLRRQQLLFF 33RRWWHHQQWWLLDDOO7KH�SVLRQLF�SRWHQWLDO�RI�WKH�7HOPLQDU�SRSXODWLRQ�LV�VWUDQJHO\�SUHGRPLQDQWDPRQJVW�WKH�SRSXODWLRQ���:KHWKHU�LW�LV�WKH�VPDOOHU�JHQH�GLYHUVLW\�DPRQJVW�WKH�UDFHVRU�WKH�SUHVHQFH�RI�WKH�0HFKDQRLG�&RUH�&RQVFLRXVQHVV��WKH�SHUFHQWDJH�RI�SVLRQLFV�WRQRQ�SVLRQLFV�LV�URXJKO\�������:KLOH�RQO\�D�VPDOO�SHUFHQWDJH�RI�WKH�SRSXODWLRQ��ZKRDUHQ
W�QDWXUDO�SVLRQLFV��SRVVHVVHV�D�SV\FKLF�SRWHQWLDO�WKDW�ZRXOG�PDNH�WKHP�EXUVWHUVRU�PLQG�PHOWHUV�� WKH�UHPDLQLQJ�SRSXODWLRQ� VHHPV� WR�KDYH�DW� OHDVW� WKH�SRWHQWLDO� IRUODWHQW� SVLRQLFV�� � )RU� HYHU\� QRQ�SVLRQLF� UDFH� WKH� SOD\HU� FDQ� UROO� RQ� WKH� IROORZLQJWDEOH�WR�GHWHUPLQH�ZKDW�OHYHO�RI�SVLRQLF�DELOLW\�WKH�FKDUDFWHU�KDV��LI�DQ\��3HUFHQWLOH�5ROO 3VLRQLF�$ELOLW\������� 1RQH��7KH�FKDUDFWHU�KDV�WKH�ODWHQW�JHQH�EXW�GRHV�QRW�SRVVHVV�DQ\SRZHUV�������� 0LQRU� 3VLRQLF�� 7KUHH� SVLRQLF� DELOLWLHV� FDQ� EH� VHOHFWHG� IURP� DQ\RQH SVLRQLF�FDWHJRU\�H[FHSW�6XSHU�������� 0LQRU� 3VLRQLF�� 7ZR� SVLRQLF� DELOLWLHV� FDQ� EH� VHOHFWHG� IURP� DQ\SVLRQLF�FDWHJRU\�H[FHSW�6XSHU�������� 0DMRU�3VLRQLF��6HYHQ�SVLRQLF�DELOLWLHV�FDQ�EH�VHOHFWHG�IURP�DQ\�SVLRQLF�FDWHJRU\�H[FHSW�6XSHU�
0LQRU�3VLRQLFV GLVFRYHU�WKHLU�SRWHQWLDO�DW�DURXQG�SXEHUW\�DQG�DUH�XVXDOO\�FRDFKHG�LQ�WKHLU�XVH�RI�DELOLWLHV���7KH\�DUH�W\SLFDO�FLWL]HQV�RI7HOPLQDU�DQG�DUH�QRW�VKXQQHG�QRU�WUHDWHG�GLIIHUHQWO\�IURP�QRQ�SVLRQLFV�,�6�3�'HWHUPLQDWLRQ��$GG��'��WR�WKH�FKDUDFWHU
V�0�(�DWWULEXWH�WR�JHW�WKH�EDVH�,�6�3�OHYHO���$GG��'��,�6�3�SHU�OHYHO�RI�H[SHULHQFH�0DMRU�3VLRQLFV�DUH� FRPPRQ� HQRXJK� IRU� WKH�7HOPLQDU� SRSXODWLRQ� WR� EH� DZDUH� RI� WKHLU� SRWHQWLDO� DQG� WR� FDUHIXOO\� WUDLQ� WKHP� LQ� WKHGLYHUVH�SVLRQLF�DELOLWLHV�WKDW�WKH\�SRVVHV���$V�D�UHVXOW�D�0DMRU�3VLRQLF�PD\�QRW�JHW�WKHLU�IXOO�WUDLQLQJ�LQ�ZKDWHYHU�RFFXSDWLRQ�WKH\ZLVK�WR�XQGHUWDNH���+DOYH�WKH�2�&�&�VNLOO�ERQXVHV�DQG�2�&�&�5HODWHG�6NLOO�ERQXVHV�GXULQJ�FKDUDFWHU�FUHDWLRQ�,�6�3�'HWHUPLQDWLRQ��$GG��'��WR�WKH�FKDUDFWHU
V�0�(�DWWULEXWH�WR�JHW�WKH�EDVH�,�6�3�OHYHO���$GG��'��,�6�3�SHU�OHYHO�RI�H[SHULHQFH�6NLOO�'HVFULSWLRQV0DQ\�VNLOOV� IRXQG� LQ� WKH�YDULRXV�3DOODGLXP�%RRNV�DUH�DOVR�DSSOLFDEOH� WR� WKH�0HFKDQLPRUSK� VHWWLQJ��7KH�:LOGHUQHVV� VNLOOVKDYH� EHHQ� XSGDWHG� WR� UHIOHFW� WKH� YHU\� QDWXUH� RI� 7HOPLQDU�� D� PHWDO� DQG� VWRQH� ZRUOG� ODQGVFDSHG� WR� SURYLGH� KDELWDEOH� DUHDV� IRU� WKHSRSXODWLRQ���1RWH�WKDW�VRPH�RI�WKH�IROORZLQJ�VNLOOV�ILUVW�DSSHDUHG�LQ�0XWDQWV�LQ�2UELW��DQG�KDYH�EHHQ�HLWKHU�DGDSWHG�RU�UHSULQWHG�IRUWKH�UHDGHU
V�FRQYHQLHQFH�
&RPPRQ�6NLOOV�DYDLODEOH�WR�DOO�7HOPLQDU�1DWLYHV�5HDG�:ULWH�6SHDN�1DWLYH�)DFWLRQ�'LDOHFW�����6SHDN�7HOPLQDU�%DVLF��������%DVLF�0DWK�����
&20081,&$7,2165DGLR�%DVLF� 7KLV�VNLOO�LV�LGHQWLFDO�WR�WKH�RULJLQDO�ZLWK�WKH�DGGHG�DSWLWXGH�LQ�LQWHUIDFLQJ�ZLWK�WKH�RULJLQDO�0HFKDQRLG�FRPPXQLFDWLRQVQRGHV��7KH�QRGHV�DUH� VSUHDG� WKURXJKRXW� WKH�SODQHW� LQ�DOO�EXW� WKH�PRVW� GHVRODWH� DUHDV��$� WUDLQHG� UDGLR�RSHUDWRU� LV� WDXJKW� KRZ� WREURDGFDVW�WKURXJK�WKH�QRGHV�LQ�WKH�ILUVW�ZHHNV�RI�WUDLQLQJ��%DVH�6NLOO� ������
&20387(5&\EHUMDFNLQJ��6RPH� FRPSXWHUV� DOORZ� WKHLU� XVHUV� WR� JR� EH\RQG� WKH� QRUPDO� �LQWHUIDFH�� RI� D� NH\ERDUG�� MR\VWLFN� RU� PRXVH�� DQG� WRFRPPXQLFDWH�GLUHFWO\�ZLWK�WKH�FRPSXWHU�YLD�D�VRFNHW���GDWDSOXJ��RU��KHDGMDFN���LPSODQWHG�LQ�WKH�EDFN�RI�WKHLU�QHFNV��7KLV�PHDQVWKDW� WKH�FRPSXWHU�RSHUDWRU
V�PLQG�HIIHFWLYHO\�HQWHUV� WKH�FRPSXWHU��VHHLQJ� LWV�PHPRU\� DQG�SURFHVVRUV�DV�D�NLQG�RI�YLUWXDO� UHDOLW\�2QFH�DFFHVVHG��WKH�F\EHUMDFN�FDQ�DOWHU�GDWD��DGG�GDWD��FKDQJH�ILOHV��DQG�UHGHVLJQ�WKH�FRPSXWHU
V�SURJUDPV��DOO�ZLWK�KLV�PLQG��,I�WKHFRPSXWHU�LV�OLQNHG�WR�RWKHUV�LQ�D�QHWZRUN��WKH�XVHU�FDQ�FRPPXQLFDWH�ZLWK�RWKHU�F\EHUMDFNV�ZLWKLQ�WKH�QHWZRUN��,I�&\EHUMDFNLQJ�LVXVHG�LQ�FRQMXQFWLRQ�ZLWK�D�ZHDSRQV�V\VWHP�XVLQJ�D�WDUJHWLQJ�FRPSXWHU��LW�ZLOO�DGG����WR�VWULNH���&\EHUMDFNLQJ�LV�PXFK�PRUH�GLUHFWDQG�XS�WR�WHQ�WLPHV�IDVWHU�WKDQ�QRUPDO�FRPSXWHU�SURJUDPPLQJ���%XW�LW�LV�QRW�ZLWKRXW�LWV�SHULOV��VRIWZDUH�ERPEV��YLUXVHV�DQG�7URMDQKRUVHV�PD\�OXUN�ZLWKLQ�WKH�FRPSXWHU
V�PHPRU\��RWKHU�F\EHUMDFNHUV�FDQ�DPEXVK�\RX�RU�GHVLJQ�SURJUDPV�WR�WUDS�\RXU�PLQG�ZLWKLQ
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WKH�FRPSXWHU��DQG�LI�WKH�FRPSXWHU�LWVHOI�LV�DUWLILFLDOO\�LQWHOOLJHQW�WKHQ�DQ\WKLQJ�PLJKW�KDSSHQ���&KDUDFWHUV�PXVW�KDYH�WKH�FRPSXWHURSHUDWRU�VNLOO�WR�WDNH�&\EHUMDFNLQJ��$Q\�SOD\HU�FKDUDFWHU�VWDUWLQJ�ZLWK�WKLV�VNLOO�DXWRPDWLFDOO\�KDV�D�GDWDSOXJ�LPSODQW��2WKHUV�PXVWSD\� IRU� WKH� GDWDSOXJ� DQG� LWV� LPSODQWDWLRQ� ODWHU�� � &\EHUMDFNLQJ� DQG� XVLQJ� WKH�%LR�1HW� DUH� WZR� VHSDUDWH� SKHQRPHQD�� � &\EHUMDFNOLQNLQJ�WR�D�0HFKDQLPRUSK�LV�RQO\�SRVVLEOH�ZLWK�WKH�ERG\�DUPRXU�VHQVRU�0�1�,�V\VWHP���:KLOH�
MDFNLQJ�FDQ�JLYH�ZHDSRQ�V\VWHPVERQXVHV� LQ� HLWKHU� PRGH�� LW� WDNHV� WZLFH� DV� ORQJ� WR� PRGXODWH� LQWR� )XVLOLHU� RU� $QLPDO� &RQILJXUDWLRQ� ZLWK� DOO� WKH� LQWHUIHUHQFH� WKH&\EHUMDFNLQJ�FDXVHV�WR�WKH�0�1�,�FRQWURO�V\VWHPV��%DVH�6NLOO� ���������SHU�OHYHO�RI�H[SHULHQFH�
'20(67,&5HF\FOH��5HF\FOLQJ�FRYHUV�HYHU\WKLQJ��QRW�MXVW�R[\JHQ��EXW�DOVR�ZDVWH�PDWWHU��VFUDS�PHWDO�DQG�SODVWLF��,W�LV�QRW�OLNH�WKH�MXU\�ULJ�VNLOO��DFKDUDFWHU� ZLWK� 5HF\FOH� FDQQRW� PDNH� VRPHWKLQJ� RXW� RI� RGG� FRPSRQHQWV� EXW�� JLYHQ� VRPH� WLPH� DQG� HTXLSPHQW�� FDQ� UHGXFH� WKHFRPSRQHQWV� WR� WKHLU� EDVLF� HOHPHQWV� DQG� PD\� EH� DEOH� WR� EXLOG� VRPHWKLQJ� QHZ� RXW� RI� WKDW��%DVH� 6NLOO��������� SHU� OHYHO� RIH[SHULHQFH�
(/(&75,&$/0HFKDQRLG�(OHFWURQLFV��7KH�YHU\�IRXQGDWLRQV�RI�WKH�SODQHW�DUH�EXLOW�RQ�0HFKDQRLG�(OHFWULFDO�V\VWHPV��<HW�WKH�)DFWLRQV�KDG�UHSODFHGPRVW�RI� WKH�SVLRQLFDOO\� DFWLYDWHG� V\VWHPV� WKURXJKRXW� WKHLU� VHWWOHPHQWV� DQG�FLWLHV� DQG� WKH�VNLOO� RI�ZRUNLQJ� RQ� WKHVH�V\VWHPV�QRZQHHGV�WR�EH�WDXJKW��7KUHH�FHQWXULHV�DJR�WKLV�VNLOO�ZRXOG�KDYH�EHHQ�DQ�LQWHJUDO�SDUW�RI�DQ�(OHFWULFDO�(QJLQHHU©V�WUDLQLQJ��%DVH�6NLOO�������0HFKDQLPRUSK�(OHFWURQLFV� 7KH� HOHFWULFDO� V\VWHPV� LQ� D�PRGXODU� YHKLFOH� DUH� D� FOHYHU� GHVLJQ� RI� FRQWDFWV� DQG� ZLULQJ� WKDW� DOORZ� DFRQVWDQW�IORZ�RI�SRZHU�WR�UHDFK�WKH�HQWLUH�0HFKDQLPRUSK��'HVLJQ��SURGXFWLRQ�DQG�UHSDLULQJ�WKHVH�V\VWHPV�UHTXLUH�VSHFLDO�WUDLQLQJ�1RQ�WUDLQHG�HOHFWULFLDQV�PD\�ZLUH�WKH�V\VWHPV�LQFRUUHFWO\�DQG�ZRUN�DW�D�SHQDOW\�RI�¤�����%DVH�6NLOO� ������
0(&+$1,&$/%LRZDUH�0HFKDQLFV��$�FKDUDFWHU�ZLWK� WKLV� VNLOO� FDQ� LGHQWLI\�� VHUYLFH� DQG� UHSDLU� DOO� LWHPV�RI� ELRZDUH� DQG� F\EHUQHWLF� HQKDQFHPHQW�IURP�WKH�VLPSOHVW�GDWDSOXJ�WR�WKH�PRVW�VRSKLVWLFDWHG�RI�WKH�DUWLILFLDO�H\HV��,W�DVVLVWHG�E\�D�PHGLFDO�GRFWRU�RU�F\EHU�GRF��KH�RU�VKHFDQ� DGG�� UHPRYH� RU� WUDQVSODQW� ELRZDUH� ILWWLQJV� DQG� F\EHUQHWLF� LPSODQWV�� 7KH\� FDQQRW� EXLOG� QHZ� ELRZDUH� LWHPV� QRU� FKDQJH� WKHIXQFWLRQ�RI�DQ�H[LVWLQJ�SLHFH��%DVH�6NLOO����������SHU�OHYHO�RI�H[SHULHQFH�������ZKHQ�ZRUNLQJ�ZLWK�ELRQLF�V\VWHPV�0HFKDQRLG�0HFKDQLFV�$OWKRXJK�WKH�RULJLQDO�VHWWOHUV�VWULSSHG�PRVW�RI�WKH�VXUURXQGLQJ�0HFKDQRLG�PDFKLQHU\�WR�DOWHU�LW�WR�WKHLU�QRQ�SV\FKLF� QHHGV�� WKH� HQWLUH� SODQHW� LV� VWLOO� D� 0HFKDQRLG� 6KLS�� 7KLV� VNLOO� WHDFKHV� FKDUDFWHUV� WKH� QHFHVVDU\� PHDQV� RI� E\SDVVLQJ0HFKDQRLG� FRPSRQHQWV� DQG� HYHQ� UHSDLULQJ� WKHP�� 7KLV� VNLOO� DOVR� JLYHV� WKH� FKDUDFWHU� D� ¤���� FKDQFH� RI� UHSDLULQJ� DQ� DFWXDO0HFKDQRLG©V�FDVLQJ��%DVH�6NLOO� ������0HFKDQLPRUSK�0HFKDQLFV� 7KH�PRGXODU� QDWXUH�RI� DOO�0HFKDQLPRUSK�YHKLFOH� W\SHV� UHTXLUHV�D� VSHFLDO� VNLOO� LQ� WKHLU�PDQXIDFWXULQJDQG�UHSDLU��$OWKRXJK�D�QRQ�VNLOOHG�PHFKDQLF�FDQ�DWWHPSW�WR�UHSDLU�D�GDPDJHG�0HFKDQLPRUSK©V�V\VWHPV��WKHLU�VXFFHVV�UDWH�LV�DW�¤�����3DUWLFXODU�IDFWLRQV�DOVR�JDLQ�DQ�HGJH�LQ�RQH�SDUWLFXODU�W\SH�RI�YHKLFOH��&KDUDFWHUV�EHORQJLQJ�WR�D�SDUWLFXODU�IDFWLRQ�JHW�D�RQH�WLPH�ERQXV�RI������ZKLOH�ZRUNLQJ� RQ� WKHLU� W\SH�RI�0HFKDQLPRUSK��7\SH�$OSKD 0HFKDQLPRUSKV� IURP� DOO� )DFWLRQV� DOVR� JDLQ� D�����ERQXV�GXH�WR�WKH�UHODWLYH�VLPSOLFLW\�RI�WKHLU�PRGXODU�GHVLJQV��%DVH�6NLOO� ������:HDSRQV�(QJLQHHU� 7KLV� VNLOO� LV� LGHQWLFDO� WR� WKH� RULJLQDO� ZLWK� WKH� LQFOXVLRQ� RI�0HFKDQRLG� ZHDSRQU\� WKDW� ZDV� VDOYDJHG� IURP� WKHFDVLQJV�RI�WKH�GHDG��0HFKDQRLG�ZHDSRQ�YDULDQWV�QRZ�H[LVW�DIWHU�FHQWXULHV�RI�WLQNHULQJ�
0(',&$/(QWRPRORJLFDO�0HGLFLQH� ,QVHFW�ELRORJ\�DQG�PHGLFLQH�DUH�FRPSOHWHO\�GLIIHUHQW�IURP�WKH�QRUPDO�PHGLFDO�VNLOOV�RI�GRFWRUV��DQG�UHTXLUHD�VHSDUDWH�VSHFLDOLVDWLRQ��$�FKDUDFWHU�ZLWK�)LUVW�$LG�VNLOO�FDQ�KHOS�D�ZRXQGHG�6WXU
-LQ��EXW�DQ\WKLQJ�PRUH�FRPSOH[�WKDQ� WKDW�ZLOOUHTXLUH�DVVLVWDQFH�IURP�D�PHGLF�ZLWK�WKLV�VNLOO��ZKR�ZLOO�EH�DEOH�WR�FXUH�PRVW�6WXU
-LQ�FRPSODLQWV��IURP�GLVHDVHV� WR�EURNHQ�FKLWLQ�%DVH�6NLOO� ���������SHU�OHYHO�RI�H[SHULHQFH�
0,/,7$5<'HIHQFH�6\VWHPV��6LQFH� WKH�FOLPDWH�RI� VSDFH� LV� VRPHZKDW�KRVWLOH�� HYHU\� ODUJH�EDVH� �LQFOXGLQJ� DOO� RUELWDO� VWDWLRQV�� WKH�PRRQ� EDVHV�DVWHURLG�RXWSRVWV�DQG�HYHQ�VRPH�ODUJH�VKLSV��LV�HTXLSSHG�ZLWK�V\VWHPV�GHVLJQHG�WR�GHWHFW�DQG��LI�QHFHVVDU\��GHVWUR\�LQFRPLQJ�VKLSVRU�DWWDFNV���$�FKDUDFWHU�ZLWK�WKH�GHIHQFH�V\VWHPV�VNLOO�ZLOO�KDYH�D�IXOO�XQGHUVWDQGLQJ�RI�WKH�GHIHQFHV�RI� WKHLU�KRPH�VHWWOHPHQW�RUVWDWLRQ��7KH\�ZLOO�NQRZ�KRZ�LW�ZRUNV��KRZ�WR�DUP��DLP�DQG�ILUH�WKH�ZHDSRQV��DQG�KRZ�WR�UHSDLU�WKH�V\VWHP�LQ�FDVH�RI�GDPDJH��7KH\ZLOO�DOVR�KDYH�D�URXJK�NQRZOHGJH�RI�WKH�V\VWHPV�XVHG�E\�WKH�RWKHU�VWDWLRQV��ZKLFK�PD\�KHOS�WKHP�HYDGH�GHWHFWLRQ�RU�GHVWUXFWLRQ��RUHYHQ�WR�ZRUN�RXW�KRZ�WR�GHVWUR\�WKH�HQHP\
V�GHIHQFHV�LQ�D�UDLG�����WR�VWULNH�ERQXV�ZKHQ�XVLQJ�FDQQRQV�DQG�WKHLU�OLNHV��%DVH�6NLOO���������SHU�OHYHO�RI�H[SHULHQFH�
3+<6,&$/�6.,//6+DQG�WR�+DQG��%DVLF��7KLV�VNLOO�LV�LGHQWLFDO�WR�VWDQGDUG�WKH�VWDQGDUG�5LIWV�53*�+DQG�WR�+DQG��ZLWK�WKH�VOLJKW�DGGLWLRQ�RI�PRUH�KDQGWR�KDQG��GHIHQVLYH�DQG�RIIHQVLYH��PRYHV���7KH�FRPEDW�VHFWLRQ�KDV�WKH�GHVFULSWLRQV�RI�WKH�KDQG�WR�KDQG�VNLOOV�DQG�DELOLWLHV�+DQG�WR�+DQG��([SHUW��7KLV�VNLOO�LV�LGHQWLFDO�WR�VWDQGDUG�WKH�VWDQGDUG�5LIWV�53*�+DQG�WR�+DQG�IRUP��ZLWK�WKH�VOLJKW�DGGLWLRQ�RI�PRUHKDQG�WR�KDQG��GHIHQVLYH�DQG�RIIHQVLYH��PRYHV��7KH�FRPEDW�VHFWLRQ�KDV�WKH�GHVFULSWLRQV�RI�WKH�KDQG�WR�KDQG�VNLOOV�DQG�DELOLWLHV�+DQG�WR�+DQG��0DUWLDO�$UWV��7KLV�VNLOO�LV�LGHQWLFDO�WR�VWDQGDUG�WKH�VWDQGDUG�5LIWV�53*�+DQG�WR�+DQG�IRUP���7KLV�VNLOO�UHSUHVHQWV�WKHEDVLFV�RI�D�0DUWLDO�$UW�IRUP��7KH�FRPEDW�VHFWLRQ�KDV�WKH�GHVFULSWLRQV�RI�WKH�KDQG�WR�KDQG�VNLOOV�DQG�DELOLWLHV�
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+DQG�WR�+DQG��$VVDVVLQ��7KLV�VNLOO�LV� LGHQWLFDO� WR�VWDQGDUG�WKH�VWDQGDUG�5LIWV�53*�+DQG�WR�+DQG�IRUP��ZLWK� WKH�VOLJKW�DGGLWLRQ�RIPRUH� KDQG� WR� KDQG�� GHIHQVLYH� DQG� RIIHQVLYH�� PRYHV�� 7KH� FRPEDW� VHFWLRQ� KDV� WKH� GHVFULSWLRQV� RI� WKH� KDQG� WR� KDQG� VNLOOV� DQGDELOLWLHV�+DQG�WR�+DQG��3VLER
N��$�PDUWLDO�DUW�GHYHORSHG�E\�$VNHOODQ�'UXLGV�ZKR�XVH�WKHLU�SVLRQLF�DELOLWLHV� WR�HQKDQFH�WKHLU�ILJKWLQJ�VW\OH�$Q\�SVLRQLF�ZLWK�VHQVLWLYH�DELOLWLHV�FDQ�OHDUQ�WKLV�PDUWLDO�DUW�LI�DQ�LQVWUXFWRU�FDQ�EH�IRXQG��7KH�FRPEDW�VHFWLRQ�KDV�WKH�GHVFULSWLRQVRI�WKH�IRUP
V�FRVW��KDQG�WR�KDQG�VNLOOV��DELOLWLHV�DQG�UHTXLUHPHQWV�+DQG�WR�+DQG��'DQ]LJ�.L��(YROYLQJ�RXW�RI�QHFHVVLW\�UDWKHU�WKDQ�FKRLFH��WKLV�PDUWLDO�DUW�IRUP�ZDV�WKH�FXOPLQDWLRQ�RI�WZHOYH��GLVWLQFW�PDUWLDO� DUW� IRUPV�RULJLQDWLQJ�ZLWK� WKH� VHWWOHUV�� �$�SRZHUIXO�GHIHQVLYH� DQG�RIIHQVLYH� V\VWHP�ZDV� FUHDWHG� WKDW� DOVR� LQFRUSRUDWHV� DFHUWDLQ�PHDVXUH�RI� 
P\VWLFLVP
�LQWR�WKH�IRUP� LI� LW� LV�VWXGLHG�KDUG�HQRXJK��7KLV�0DUWLDO�$UW�6NLOO�FRVWV� VL[�VHFRQGDU\�VNLOOV�RU� WZRDGGLWLRQDO�VNLOOV� LI�0DUWLDO�$UWV�&RPEDW� LV�DOUHDG\�SDUW�RI� WKH�2�&�&��$OVR�QRWH� WKDW� WKH�%R[LQJ�6NLOO FDQQRW�EH� WDNHQ�ZLWK� WKLVIRUP�+DQG�WR�+DQG��5KR]LDQ�%R[LQJ��$�QDVW\��QR�UXOHV�IRUP�RI�FRPEDW�ZKHUH�WKH�REMHFW� LV� WR�JHW� WKH�RSSRQHQW�RQ�WKH�JURXQG�TXLFNO\�:KLOH� 5KR]LDQV� DUH� KXPDQRLG� ZLWK� ODUJH� ERQH� SURWUXVLRQV� RQ� WKHLU� NQHHV� DQG� HOERZV�� WKHLU� QDWLRQDO� FRPEDW� IRUP� JUHZ� LQSRSXODULW\�ZLWK�RWKHU� UDFHV�� �7KLV�IRUP� LVQ
W�YHU\� VSLULWXDO�� MXVW�SK\VLFDO��7KLV�0DUWLDO�$UW�6NLOO� FRVWV� VL[� VHFRQGDU\�VNLOOV�RU� WZRDGGLWLRQDO�VNLOOV� LI�0DUWLDO�$UWV�&RPEDW� LV�DOUHDG\�SDUW�RI� WKH�2�&�&��$OVR�QRWH� WKDW� WKH�%R[LQJ�6NLOO FDQQRW�EH� WDNHQ�ZLWK� WKLVIRUP�8VLQJ�RWKHU�3DOODGLXP�0DUWLDO�$UWV2I� FRXUVH� WKH� IRUW\�HLJKW�PDUWLDO�DUW� IRUPV� DYDLODEOH� LQ�1LQMDV� DQG�6XSHU6SLHV� DUH�*DPH�0DVWHU� DSSURYHG� RSWLRQV� IRUFKDUDFWHUV���7KHUH�DUH�DOVR�WKH�0\VWLF�&KLQD� DQG�5LIWV��-DSDQ� ERRNV�WKDW�FDQ�EH�XVHG�IRU�PRUH�IRUPV�RI�FRPEDW���+RZHYHU��WKH*DPH�0DVWHU�PXVW�GHFLGH�ZKLFK�IRUPV�VKRXOG�EH�LQFOXGHG�DQG�ZKHWKHU�0DUWLDO�$UW�)RUPV�DUH�DOORZHG�WR�EH�FKRVHQ���)RU�VLPSOLFLW\�WKH�1LQMDV�DQG�6XSHU6SLHV�RSWLRQ�WKDW�0DUWLDO�$UW�SRZHUV�FDQ�EH�H[FKDQJHG�IRU�VNLOO�SURJUDPV�ZLOO�QRW�EH�DSSOLFDEOH�LQ�WKLV�FDPSDLJQVHWWLQJ� 7KH�IROORZLQJ�WZHDNLQJ�RSWLRQV�DUH�OLVWHG�WR�ILW�WKH�IRUPV�LQWR�WKLV�VHWWLQJ�x 5HQDPH�WKH�0DUWLDO�$UWV�LQWR�VRPHWKLQJ�WKDW�ZRXOG�ILW�WKH�VSDFH�VHWWLQJ���7U\�VSHOOLQJ�LW�EDFNZDUGV"x 8VLQJ�0DUWLDO�$UW�3RZHUV�LV�DQ�2SWLRQ�LI�WKH�*DPH�0DVWHU�ZLVKHV�WR�LQMHFW�D�ELW�RI�0DQJD�RU�$QLPH�VW\OH�P\VWLFLVP�LQWRWKH�FDPSDLJQ�x 8VLQJ�WKH�&KL�V\VWHP�RU�3�3�(�V\VWHP�LV�DOVR�DQRWKHU�JDPH�PHFKDQLF�WR�PDNH�D�GHFLVLRQ�RQ�x 1LQMDV�DQG�6XSHU6SLHV�0DUWLDO�DUWV�FRVW���VHFRQGDU\�VNLOOV�RU���DGGLWLRQDO�VNLOOV�LI�0DUWLDO�$UWV�KDQG�WR�KDQG�VNLOO�LV�SDUWRI� WKH�2�&�&�� �([FOXVLYH�)RUPV FRVW�DQ�DGGLWLRQDO� WZR����� VNLOOV� IURP� WKH�2�&�&�5HODWHG� VHFWLRQ�� �7KLV� UHSUHVHQWV� WKHVDFULILFHV�LQYROYHG�LQ�WUDLQLQJ�IRU�DQ�([FOXVLYH�IRUP�x 2QH�UHFRPPHQGHG�PHWKRG�RI� LQFRUSRUDWLQJ�DQRWKHU�PDUWLDO�DUW��DQG�RQO\�SD\LQJ�RQH�H[WUD�VNLOO�DERYH�WKH�0DUWLDO�$UWV+DQG�WR�+DQG�IRUP��LV�WR�OLPLW�WKH�FKDUDFWHU�WR�MXVW�WKH�1D66�PDUWLDO�DUW�IRUP
V�FRPEDW�VNLOOV��'R�QRW�LQFOXGH�DQ\�0DUWLDO$UW�3RZHUV�RU�DGGLWLRQDO�VNLOOV�WKDW�FRPH�ZLWK�WKH�IRUP�x 7R�SUHYHQW�SOD\HUV�IURP�FKRRVLQJ�0DUWLDO�$UW�IRUPV�VROHO\�RQ�WKHLU�DWWDFN�DPRXQWV��WKH�VNLOO�FRVWV�IRU�FRPEDW�IRUPV�ZLWKPRUH� WKDQ� WKUHH� DWWDFNV� SHU� PHOHH� LV� LQFUHDVHG� E\� WZR�� � 7KLV� PHDQV� WKDW� )RUPV� VXFK� DV� 7DH� .ZRQ� 'R� ZRXOG� FRVWFKDUDFWHUV�HLJKW VNLOOV�RU�IRXU�DGGLWLRQDO�VNLOOV�LI�WKH�EDVLF�0DUWLDO�$UW�KDQG�WR�KDQG�LV�WDNHQ�x 7KH� 5LIWV�� -DSDQ� :RUOG� %RRN� ����� KDV� DOUHDG\� VLPSOLILHG� WKH� 1LQMDV� DQG� 6XSHU6SLHV� 0DUWLDO� $UW� IRUPV� LQWR� 5LIWVVWDQGDUGV���7KLV�ERRN�LV�UHFRPPHQGHG�IRU�WKH�*DPH�0DVWHU�ZKR�GRHVQ
W�ZLVK�WR�GR�WKH�FRQYHUVLRQ�ZRUN�EXW�VWLOO�ZDQWVWKH�GLYHUVH�0DUWLDO�$UW�DVSHFW�RI�WKH�JDPH�
3,/27�6.,//6$PDOJDPDWRU�&RPEDW� 7KLV� LV� D� VXE�VHW� RI� WKH�0HFKDQLPRUSK�&RPEDW� VNLOO�ZKLFK� DOORZV� WKH� FKDUDFWHU� WR� XVH� WKH�$PDOJDPDWRURSWLRQ�SURYLGHG�WKHLU�0HFKDQLPRUSK�LV�ILWWHG�ZLWK�RQH��7KH�0HFKDQLPRUSK�&RPEDW�VNLOO�LV�D�SUHUHTXLVLWH�EHIRUH�WDNLQJ�WKLV�FRPEDWRSWLRQ��$�VHSDUDWH�$PDOJDPDWRU�&RPEDW�VNLOO�LV�127�QHHGHG�IRU�HYHU\�W\SH�RI�0HFKDQLPRUSK��1RW�DYDLODEOH�DV�D�6HFRQGDU\�6NLOO�$QLPDO�5RERW�&RPEDW��$Q�RSWLRQ�IRU�5RERW�DQLPDO�SLORWV� LV� WR�XVH� WKH�XQLW� LQ�FRPEDW�E\�PLPLFNLQJ� WKH�RIIHQVLYH�DQG�GHIHQVLYHPRYHV�RI�WKH�DQLPDO�WKH�URERW�KDV�EHHQ�PRGHOOHG�RQ���6HH�WKH�0HFKDQLPRUSK�&RPEDW�VHFWLRQ�IRU�SLORW�ERQXVHV�ZKHQ�HQJDJLQJ�LQFRPEDW���7KH�$QLPDO�5RERW�&RPEDW�DQG�0HFKDQLPRUSK�&RPEDW�ERQXVHV�DUH�QRW�FXOPXODWLYH�$UPRXU0HFK�&RPEDW��7KH�FRXVLQ�WR�WKH�0HFKDQLPRUSK�LV�WKH�VPDOOHU��PRGXODU�SRZHUHG�DUPRXU�WKDW�UHVKDSH�WR�SURWHFW�WKH�SLORW�LQFRPEDW���7KHVH�OLJKWO\�DUPRXUHG�YHKLFOHV�DUH�PRUH�FRPPRQO\�XVHG�LQ�VFRXWLQJ�PLVVLRQV�DQG�ZLWKLQ�WKH�FLW\�OLPLWV�DV�FLYLO�FRQWUROXQLWV�� �2I�FRXUVH�$UPRXU0HFKV�DUH�SUL]HG�SRVVHVVLRQV�RI�JDQJ�PHPEHUV� DQG�ELNHUV�� �7KLV� VNLOO� JLYHV� DQ�$UPRXU0HFK�SLORW� WKHDELOLW\� WR� XVH� WKHP� HIIHFWLYHO\� LQ� FRPEDW� DQG� SURYLGHV� WKH�ERQXVHV� GHVFULEHG� LQ� WKH�0HFKDQLPRUSK� FRPEDW� VHFWLRQ�� � 7KLV� VNLOOGRHVQ
W�JLYH�WKH�SLORW�SURILFLHQF\�LQ�DFWXDOO\�SLORWLQJ�WKH�YHKLFOH�PRGH���$�VHSDUDWH�VNLOO��HJ�0RWRUF\FOH��+RYHUF\FOH��HYHQ�SLORW�-HW�PXVW�EH�VHOHFWHG�WR�DFWXDOO\�SLORW�WKH�$UPRXU0HFK�LQ�YHKLFOH�FRQILJXUDWLRQ��1RW�DYDLODEOH�DV�D�6HFRQGDU\�6NLOO�&RQVWUXFWLRQ�9HKLFOH�2SHUDWLRQ��1(:��:KLOH�D�WDQN�GULYHU�FRXOG�WKHRUHWLFDOO\�OHDUQ�WKH�FRQWUROV�RI�D�WUDFNHG�H[FDYDWRU�DQG�SLORW�LWSURILFLHQWO\��WKH�VNLOO�QHHGHG�WR�SHUIRUP�FRQVWUXFWLRQ�ZRUN�DORQJ�ZLWK�D�EDVLF�XQGHUVWDQGLQJ�RI�VWUXFWXUDO�HQJLQHHULQJ�ZLOO�QRW�EHDXWRPDWLF���7KHUH�DUH�PDQ\�GLIIHUHQW�SULQFLSOHV�WR�H[FDYDWLRQ��VRLO�FDUWLQJ��GXPSLQJ��GULOOLQJ��FRPSDFWLRQ��EULGJH�EXLOGLQJ��JLUGHUOD\LQJ��FUDQH�RSHUDWLRQ��HWF��WR�ZDUUDQW�WKH�WUDLQLQJ�QHHGHG�WR�EH�SURILFLHQW�LQ�WKLV�VNLOO���$�FRQVWUXFWLRQ�YHKLFOH�RSHUDWRU�FDQ�SLORWDQG� XVH� DQ\� FRQVWUXFWLRQ� YHKLFOH� IURP� D� WLQ\� �%REFDW�� ORDGHU�� WR� D� KXJH� RSHQ�FXW�PLQLQJ� WUXFN� DW� D�%DVH� 6NLOO RI� ���� ����/LNHZLVH�D�FRQVWUXFWLRQ�YHKLFOH�RSHUDWRU�FRXOG�SUREDEO\�OHDUQ�WR�SLORW�D�WDQN�EXW�ILULQJ�D�ZHDSRQ��PDQRHXYULQJ�LQ�EDWWOH�FRQGLWLRQVDQG�UHORDGLQJ�LV�QRW�DXWRPDWLF���,I�HLWKHU�RI�WKHVH�WZR�SURIHVVLRQV�DWWHPSW�WR�LQWHUPL[�ZLWKRXW�EX\LQJ�WKH�DSSURSULDWH�SLORW�WDQN�RU
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FRQVWUXFWLRQ�YHKLFOH�RSHUDWLRQ�VNLOOV��WKHQ�WKH\�PD\�RSHUDWH�WKH�UHVSHFWLYH�YHKLFOHV�DW�D�PLQXV�����SHQDOW\�0HFKDQLPRUSK�&RPEDW��7KH�DELOLW\�WR�XVH�WKHLU�8QLW�DV�D�ILJKWLQJ�PDFKLQH�DQG�DQ�H[WHQVLRQ�RI�WKHPVHOYHV��&RPEDW�PDQRHXYUHV�DQGZHDSRQV� V\VWHPV� DUH� VHFRQG� QDWXUH� WR� WKH� SLORW� ZLWK� WKLV� VNLOO�� 7KH� SLORW� PXVW� ILUVW� EH� DEOH� WR� RSHUDWH� WKH� 9HKLFOH�0RGH� ZLWKDSSOLFDEOH�VNLOOV��3LORW�-HW��3LORW�$XWRPRELOH�HWF��EHIRUH�WDNLQJ�WKH�0HFKDQLPRUSK�&RPEDW�VNLOO���0HFKDQLPRUSK�FRPEDW�LV�EURNHQXS�LQWR�WKH�FDWHJRULHV�RI���6NLUPLVKHU��/HJLRQQDLUH��=HQLWK��&KDPSLRQDQG�&RQVWUXFWLRQ��7KLV�FDQ�EH�TXLWH�FRVWO\�LQ�VNLOOV�LI�DSLORW�ZDV�WR�PDVWHU�DOO�WKHVH�FDWHJRULHV��KRZHYHU�RWKHU�W\SHV�FDQ�EH�SLORWHG�DW�D�%$6,& OHYHO���6HH�WKH�:HDSRQV�V\VWHPV�VNLOO�IRU7\SH�$OSKD�0HFKDQLPRUSK�FRPEDW���7KH�0HFKDQLPRUSK�&RPEDW VHFWLRQ�GHVFULEHV�FRPEDW�ERQXVHV�IRU�VNLOOHG�FRPEDW�SLORWV�DQGWKH�0�1�,�V\VWHPV�LQ�XVH� $OVR�XQOLNH�RWKHU�3DOODGLXP�0HFKD�5RERW�FRPEDW�VNLOOV�D�VNLOO�SHUFHQWDJH�LV�LQFOXGHG�WR�DOORZ�SLORW�UROOVIRU�RSHUDWLQJ�WKH�0HFKDQLPRUSK�LQ�FHUWDLQ�VLWXDWLRQV��VHH�0RGXODU�FRPEDW�UXOHV�VHFWLRQ�� %DVH�6NLOO� ���������3LORW�$QLPDO�5RERW�0DQ\�URERWLF�DQLPDOV�KDYH�D�FRFNSLW�DQG�SDVVHQJHU�VSDFH�OLNH�W\SLFDO�YHKLFOHV���7KH�GLIIHUHQFH�RI�FRXUVH�LV�WKDWWKH�SLORW�PXVW�EH�DEOH�WR�KDQGOH�WKH�UXQQLQJ�JDLW�RI�DQ�DQLPDO
V�PRYHPHQW�DQG�DOVR�PDQRHXYUH�LW�DFFRUGLQJO\���,I�D�5RERW�DQLPDOSLORW�ZLVKHV� WR�HQWHU�FRPEDW�LQ�WKLV�FRQILJXUDWLRQ�WKHQ�WKH�$QLPDO�5RERW�&RPEDW�VNLOO�VKRXOG�EH�FKRVHQ� WR�WDNH�DGYDQWDJH�RI�WKHDQLPDO
V��QDWXUDO��DELOLWLHV��%DVH�6NLOO� �������3LORW�*�(�9��7KH�*URXQG�(IIHFW�9HKLFOH��*�(�9��LV�WKH�PDLQVWD\�RI�WUDQVSRUWDWLRQ�LQ�WKH�7HOPLQDU�FRPPXQLWLHV���7KLV�VNLOO�LV�H[DFWO\WKH� VDPH� DV� 3LORW� $XWRPRELOH�� � ,QVWHDG� RI� VD\LQJ� �&DU�� 7HOPLQDUDQV� VD\� �*HY��� � $� *�(�9� FDQ� EH� D� ZKHHOHG� YHKLFOH� RU� DPDJQHWLFDOO\�SURSHOOHG�WUDQVSRUW�SRSXODU�RQ�VRPH�ZRUOGV���,Q�DQ\�FDVH��WKH�*�(�9�VNLOO�HQDEOHV�WKH�FKDUDFWHU�WR�SLORW�W\SLFDO�FLYLOLDQ*�(�9V�EXW�QRW� WKH�DOO�WHUUDLQ�+RYHU�9HKLFOHV��ZKLFK� UHTXLUHV�WKH�VHSDUDWH�VNLOO��%DVH�6NLOO� ��������7KLV�VNLOO� LV�DQDORJRXV�WR3LORW�$XWRPRELOH�3LORW�6SDFHFUDIW��$�FKDUDFWHU�ZLWK�WKLV�VNLOO�FDQ�SLORW�PRVW�RI�WKH�W\SHV�RI�VSDFHFUDIW�IRXQG�LQ�RUELW�ZLWK�D�IDLU�GHJUHH�RI�SURILFLHQF\�%DVH�6NLOO����������SHU�OHYHO�RI�H[SHULHQFH�5LGH�([RWLF�$QLPDOV��:KLOH�DOPRVW�HYHU\�7HOPLQDUDQ�RXWVLGH� WKH�KXJH�FLWLHV�XVHV�D�*HY�RU�+RYHUFUDIW�IRU�HYHU\GD\� WUDQVSRUW��DQGIDUPLQJ� PDFKLQHU\� WDNH� FDUH� RI� WKH� FURSV�� WKLV� VNLOO� LV� VWLOO� DQ� LPSRUWDQW� RQH�� 7KH� VNLOO� LQFOXGHV� WKH� EDVLF� SULQFLSOHV� RI� ULGLQJ�FKDUJLQJ�� DQG� MXPSLQJ� DQ� DQLPDO� XVXDOO\� QRW� XVHG� DV� D�PRXQW� �VXFK� DV� D� KRUVH�W\SH� DQLPDO��� � 7KLV� VNLOO� LV� XVHG�PDLQO\� E\� WKH$VNHOODQV�ZKR�ULGH�WKHLU�EHDVW�0HFKDQLPRUSKV�RU�$UPRXU0HFKV�LQWR�EDWWOH��7KH�SHUFHQWLOH�QXPEHU�LV�XVHG�ZKHQHYHU�WKH�FKDUDFWHUWULHV�SHUIRUPLQJ�VSHFLDO�MXPSV�RU�PDQRHXYUHV�RU�ZKHQ�ULGLQJ�D�QHZ�H[RWLF�DQLPDO�IRU�WKH�ILUVW�WLPH��%DVH�6NLOO� �������SHU�OHYHORI�H[SHULHQFH�6SHFLDO�%RQXVHV��7KH�ULGHU�KDV�WKH�DGYDQWDJH�RI�KHLJKW��OHYHUDJH��DQG�YHORFLW\�ZKHQ�DWWDFNLQJ�RQ�DQ�DQLPDO��7KLV�SURYLGHV�WKHIROORZLQJ�ERQXVHV�ZKHQ� FKDUJLQJ�ZKLOH� ULGLQJ� DQ�([RWLF�DQLPDO������ WR�SDUU\�DQG�GRGJH�����GDPDJH��1RWH� WKDW�D� ULGHU�FDQ�QRWVKRRW� D�SURMHFWLOH�ZHDSRQ� RI�DQ\�NLQG��ERZ�DQG�DUURZ�RU�JXQ��ZLWK� DQ\� GHJUHH�RI� DFFXUDF\��$Q� DLPHG� VKRW� LV� LPSRVVLEOH� RQ� DPRYLQJ�DQLPDO��%XUVWV�DUH�SRVVLEOH�LI�WKH�KRUVH�LV�PRYLQJ�TXLFNO\��EXW�QRW�DW�D�IXOO�JDOORS��$W�IXOO�JDOORS��VSULQW���WKH�VKRRWHU�FDQILUH�RQO\�ZLOG�VKRWV�5RERW�$QLPDO�&RPEDW��7KH�FORVHVW� WR�D� WUDGLWLRQDO�URERW�FRPEDW�VNLOO�� �7KLV�VNLOO�DOORZV�URERW�DQLPDO�SLORWV� WR�XVH� WKH�FRQWUROV�DWWKHLU�GLVSRVDO�WR�HQWHU�LQWR�FRPEDW���1R�VSHFLDO�ERG\�DUPRXU�RU�QHXUDO�LQWHUIDFH�LV�QHHGHG�DV�WKLV�VNLOO�HQDEOHV�WKH�SLORW�WR�DFKLHYHDQLPDO�OLNH�PRYHPHQWV�LQ�D�FRPEDW�VLWXDWLRQ���6HH�WKH�5RERW�$QLPDO�&RPEDW�ERQXV�GHVFULSWLRQ�IRU�PRUH�GHWDLOV�6KLS�WR�6KLS�&RPEDW��7KLV�LV� WKH� VSHFLILF� VNLOO� RI� IO\LQJ�D� VSDFHFUDIW� LQ�FRPEDW��:KLOH� WKH�3LORW�6SDFHFUDIW��$GYDQFHG� VNLOO� OHWV� DFKDUDFWHU� IO\� LQ� WKHVH� VLWXDWLRQV�� WKLV� VNLOO� DOORZV� WKH� SLORW� WR� XVH� D� VKLS
V� ZHDSRQV� DQG� GHIHQFH� V\VWHPV� DW� WKH� VDPH� WLPH�� 7KHFKDUDFWHU�DOVR�XQGHUVWDQGV�WKH�WKHRU\�DQG�WDFWLFV�RI�VSDWLDO�GRJ�ILJKWLQJ��UDWKHU�WKDQ�UHO\LQJ�RQ�JRRG�LQVWLQFW��,I��GXULQJ�FRPEDW��DFKDUDFWHU�ZLWK� WKLV�VNLOO�LV�RQO\�RSHUDWLQJ�D�VKLS
V�ZHDSRQV�V\VWHPV��WKHQ�WKH\�UHFHLYH�D������PRGLILHU�WR�DOO�VKLS�FRPEDW�PRYHVDQG����WR�VWULNH�DQG�GRGJH��%DVH�6NLOO����������SHU�OHYHO�RI�H[SHULHQFH
3,/27�5(/$7(':HDSRQV�6\VWHPV� 7KH�FRPSOHWH�XQGHUVWDQGLQJ�RI�ZHDSRQV�V\VWHPV�DQG�XQLWV�LQFRUSRUDWHG�LQWR�PLOLWDU\�YHKLFOHV��$UPRXU0HFKV�DQG0HFKDQLPRUSKV�� �7KLV� VNLOO� LV� QHHGHG� IRU� D� SLORW� WR� RSHUDWH� WKH�PRGXODU�ZHDSRQU\� RI� D� 7\SH�$OSKD�0HFKDQLPRUSK�� �:LWK� WKHZHDSRQV�V\VWHPV�VNLOO�DQG�WKH�UHOHYDQW�SLORW�VNLOO��DQ\�SHUVRQ�FRXOG�RSHUDWH�DQG�HQWHU�FRPEDW�ZLWK�D�7\SH�$OSKD�� �3URILFLHQF\� LQZHDSRQV�V\VWHPV�JLYHV�WKH�SLORW�D�VSHFLDO�ERQXV�RI����WR�VWULNH�ZKHQ�XVLQJ�WKHVH�W\SHV�RI�ZHDSRQV���7KLV�ERQXV�LV�QRW�DGGHG�WR�D)XVLOLHU�RU�$QLPDO�PRGH�KDQG�WR�KDQG�FRPEDW�UROO��%DVH�6NLOO����������SHU�OHYHO�RI�H[SHULHQFH
6&,(1&(6WUXFWXUDO� (QJLQHHULQJ� �1(:���7KLV� VNLOO� LV� EDVHG� RQ� SK\VLFV� DQG� EDVLF� FKHPLVWU\� DQG� UHTXLUHV� ERWK� WKHVH� VNLOOV� WR� EH� WDNHQ�6WUXFWXUDO� (QJLQHHUV� FDQ� GLVFHUQ� ZKHUH� WKH�EHVW� SODFH� WR� SXW� EXLOGLQJV�� EULGJHV� RU� URDGV� DQG� WKH� W\SHV� RI� FRQVWUXFWLRQ� YHKLFOHVQHHGHG�WR�SHUIRUP�WKH�WDVN��%DVH�6NLOO����������SHU�OHYHO�RI�H[SHULHQFH2[\JHQ�6\VWHPV� 7KLV�VNLOO�DOORZV�D�FKDUDFWHU�WR�XQGHUVWDQG�DOO�WKH�GLIIHUHQW�ZD\V�RI�REWDLQLQJ�DQG�UHF\FOLQJ�R[\JHQ��DQG�WR�EXLOG�DQGUHSDLU� WKH�PDFKLQHU\� DQG�HTXLSPHQW� QHFHVVDU\� IRU� ERWK��$OO� VHWWOHPHQWV� DQG�VKLSV� KDYH� VRPH�NLQG�RI� R[\JHQ� UHF\FOLQJ� V\VWHP�/DUJH�FRORQLHV�ZLOO�KDYH�D�K\GURSRQLFV�SODQW��ZKLFK�WKH\�GHSHQG�RQ�IRU�ERWK�IRRG�DQG�DLGLQJ�LQ�UHF\FOLQJ�R[\JHQ��ZKLOH�VPDOOHUVKLSV�RU�VHWWOHPHQWV�ZLOO�KDYH�D�EDVLF�UHF\FOLQJ�XQLW��%RWK�ZLOO�KDYH�VRPH�NLQG�RI�HTXLSPHQW�IRU�FRQYHUWLQJ�ZDWHU�LQWR�R[\JHQ�DQGK\GURJHQ��7KLV�LV�QRW�D�YHU\�H[FLWLQJ�VNLOO��EXW�D�QHFHVVDU\�RQH��%DVH�6NLOO����������SHU�OHYHO�RI�H[SHULHQFH�
7(&+1,&$/)DUPLQJ��1(:���7KH�DUW�RI�IDUPLQJ�KDV�HYROYHG�LQWR�WKLV�OHDUQHG�SURIHVVLRQ�RYHU�WKH�FHQWXULHV���7KH�DUW�RI�K\GURSRQLFV��GLUW�VDOYDJH�LUULJDWLRQ��GUDLQDJH��FRPSRVW�IHUWLOLVDWLRQ��FURS�URWDWLRQ��IDOORZLQJ��SODQWLQJ��VHHGLQJ��HWF�KDYH�DOO�EHHQ�DGDSWHG�WR�WKH�VXEWHUUDQHDQFRQGLWLRQV�RI�7HOPLQDU�� �$� IDLOXUH�RQ� WKLV�UROO�FRXOG�UHVXOW� LQ�QRW� UHFRJQLVLQJ�FRQGLWLRQV� IRU� URRW�URW��RU�RSHQLQJ� WKH� IORZ� RI� WKH
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ZDWHU�WR�ZDVK�DZD\�WKH�WRSVRLO���%DVH�6NLOO� ������/DQJXDJH��$OO� WKH� LQKDELWDQWV� RI� 7HOPLQDU� FDQ� VSHDN� WKH� EOHQGHG� ODQJXDJH� RI� WKHLU� DQFHVWRUV�� $IWHU� ILYH� FHQWXULHV� DQG� GR]HQV� RIFXOWXUDO�LQIOXHQFHV�D�QDWLYH�RI�WKH�1LJHOOLDQ�&RQIHGHUDF\�ZRXOG�EDUHO\�XQGHUVWDQG�WKH�ODQJXDJH�DW�D�VL[�\HDU�ROG©V�OHYHO��7KH�%DVLFWRQJXH�ZDV�WKHQ�IUDFWXUHG�LQWR�GLDOHFWV�RI�WKH�)DFWLRQV��7KHVH�GLDOHFWV�DUH�DXWRPDWLF�VNLOOV�DFFRUGLQJ�WR�WKH�&ODQ�WKDW�WKH�FKDUDFWHUEHORQJV�WR��6SHDNLQJ�DQRWKHU�GLDOHFW�IOXHQWO\�UHTXLUHV�D�VNLOO�VHOHFWLRQ��$�IHZ� VFKRODUV�FDQ�HYHQ�VSHDN�DQ�RULJLQDO� ODQJXDJH�IURPWKH� VHWWOHUV��%DVH�6NLOO���������� � ,QKDELWDQWV� IURP�RWKHU� IDFWLRQV� FDQ�XQGHUVWDQG�HDFK�RWKHU�DW�D� �����SHQDOW\� LI� WKH\�GR�QRWSRVVHVV�WKH�VNLOO�/LWHUDF\� 1HDUO\� HLJKW\�ILYH� SHUFHQW� RI� WKH� SRSXODWLRQ� LV� OLWHUDWH� DW� OHDVW� WR� HLJKWK� JUDGH� OHYHO� RI� 7HOPLQDU� %DVLF�� 2QO\� WKH�PRVWGLVSHUVHG� RI� WKH� SRSXODWLRQ� IDLO� WR� JHW� SURSHU� VFKRROLQJ� IURP� WKH� VWDQGDUG� HOHFWURQLF� VFKRODVWLF� SURJUDPV�� :KLOH� WKH� )DFWLRQ'LDOHFWV�VRXQG�GLIIHUHQW��WKH�DOSKDEHW�UHPDLQV�YHU\�VLPLODU��+RZHYHU�ZLWKRXW�WKH�ODQJXDJH�VNLOO�UHDGLQJ�DQRWKHU�GLDOHFW�ZRXOG�EHDNLQ�WR�EHLQJ�OLWHUDWH�LQ�(QJOLVK�WU\LQJ�WR�UHDG�*HUPDQ�ZRUGV��%DVH�6NLOO� ��������,QKDELWDQWV�IURP�RWKHU�IDFWLRQV�FDQ�UHDG�DW�D������SHQDOW\�LI�WKH\�GRQ
W�KDYH�WKH�VNLOO�/RUH�¤�+LVWRU\� 7KH�KLVWRU\� RI�6HWWOHPHQW�DQG� WKH� VXEVHTXHQW� DFKLHYHPHQWV� VSDQV�DOPRVW� VL[� KXQGUHG�DQG� ILIW\� \HDUV��$�7HOPLQDUKLVWRULDQ� FDQ� UHFDOO� IDPRXV� HYHQWV� DQG� ORFDWLRQV� DQG�PD\� HYHQ�EH� DEOH� WR� YDJXHO\� UHFDOO� VRPH� RI� WKH� KLVWRULHV� RI� YDULRXV� UDFHVEHIRUH�WKH�VHWWOHPHQW��$�FKDUDFWHU�ZLWK�WKLV�VNLOO�NQRZV�DOO�DERXW�KRZ�WKH�)DFWLRQV�VSOLW�IURP�WKH�ZKROH�DQG�DOVR�RI�WKH�H[LVWHQFH�RIWKH�OHJHQGDU\�(LJKWK�)DFWLRQ�WKDW�GLVDSSHDUHG�EHIRUH�WKH�VWDUW�RI�WKH�ILUVW�SODQHWDU\�ZDU��%DVH�6NLOO� ������7HDFKLQJ��1(:�� 7KLV�VNLOO�HQDEOHV�WKH�FKDUDFWHU�WR�XVH�HIIHFWLYH�PHWKRGV�WR�WHDFK�DQRWKHU�SHUVRQ�RU�D�FODVV�RI�SHRSOHV�D�VXEMHFW�RUVNLOO�WKDW�WKH�7HDFKHU�NQRZV���,Q�JDPH�WHUPV��D�WHDFKHU�FDQ�LQVWUXFW�DQRWKHU�DQG�KDOYH�WKH�QRUPDO�VNLOO�OHDUQLQJ�GXUDWLRQ���5ROOLQJXQGHU� WKH�EDVH�VNLOO�PHDQV� WKDW� WKH�WHDFKHU� LV�HIIHFWLYHO\�GHPRQVWUDWLQJ�RU� OHFWXULQJ� WKH� VWXGHQWV� WR�DOORZ� WKHP� WR� OHDUQ�TXLFNO\�%DVH�6NLOO��������
:,/'(51(66�¤�7HOPLQDU%RDW�%XLOGLQJ��5HPDLQV�XQFKDQJHG�IURP� WKH�RULJLQDO�VNLOO��2QO\� WKH�FRPSRQHQWV�XVHG�WR�PDNH� WKH�ERDWV�ZLOO�EH�GLIIHUHQW��3ODVWLFV�OLJKW�PHWDOV�DQG�FHUDPLFV�ZRXOG�EH�PRUH�SOHQWLIXO�WKDQ�ZRRG�&DUSHQWU\� ,V�VWLOO�DSSOLFDEOH�LQ�VRPH�DUHDV�RI�WKH�3ODQHW�+XQWLQJ� 7KHUH�LV�OLIH�RWKHU�WKDQ�KXPDQRLG�RQ�7HOPLQDU��3HWV�IURP�WKH�RULJLQDO�VHWWOHUV�DV�ZHOO�DV�FORQHG�VSHFLHV�RI�DQLPDOV�IRXQG�LQWKH�KXJH�GLUW�GHSRVLWV�PHDQW� WKDW�YDULRXV�VPDOO�HFRV\VWHPV�VSURXWHG�DURXQG�WKH�SODQHW��&HQWXULHV�DJR�� WKH�FRPPXQLW\�GHYHORSHGHODERUDWH�PRGLILFDWLRQV�WR�WKH�OHYHOV�DERYH�FHUWDLQ�GLUW�GHSRVLWV�WR�SURYLGH�VXQOLJKW�WR�SODQW�VHHGV�VWLOO�JHUPLQDWLQJ�LQ�WKH�UHFODLPHGVRLOV��1RZ� DOLHQ� IRUHVWV� IURP� WKH� FRXQWOHVV�ZRUOGV� WKH�3ODQHW�VKLS� GHVWUR\HG�SURVSHU� LQ� D� SKRWRV\QWKHWLF� KHDYHQ��$QLPDOV�ZHUHLQWURGXFHG�LQWR�WKHVH�KDELWDWV�SURYLGLQJ�JDPH�IRU�WKRVH�WKDW�ZDQW�RU�QHHG�WR�KXQW�,GHQWLI\�3ODQWV�DQG�)UXLWV� 7KLV�LV�D�GDXQWLQJ�WDVN�LI�RQH�WULHG� WR�FDWDORJXH�HYHU\� W\SH�RI�VSHFLHV�RQ�WKH�0HWDO�3ODQHW��%XW�VWLOO� WKHEDVLF�UXOHV�RI�HGLELOLW\�DQG�PHGLFLQDO�YDOXH�VHHP�WR�DSSO\�WR�PRVW�RI�WKH�VSHFLHV�-XU\�ULJ�� -XU\�ULJJLQJ� LV� DQ� HVVHQWLDO� SDUW� RI� OLIH� 7HOPLQDU��:KHQ� VRPHWKLQJ� EUHDNV� GRZQ� LW� PXVW� EH� UHSDLUHG� TXLFNO\� DQG� ZLWKDQ\WKLQJ� WKDW� FRPHV� WR� KDQG�� $� FKDUDFWHU� ZLWK� WKLV� VNLOO� FDQ� UHSDLU� DOPRVW� DQ\WKLQJ�� RU� HYHQ� EXLOG� VRPHWKLQJ� RXW� RI� VFUDSFRPSRQHQWV�� 7KHUH� LV� QR� JXDUDQWHH� WKDW� WKH� MXU\�ULJJLQJ� ZLOO� KROG� IRU� YHU\� ORQJ� ��'�� KRXUV� RU� �'�� GD\V�� ZKLFKHYHU� LV� PRVWDSSURSULDWH���RU�HYHQ�ZRUN�LQ�WKH�ZD\�LQWHQGHG��UROO�DJDLQ��D�IDLOHG�UROO�PHDQV�WKH�V\VWHP�LV�RQO\�����IXQFWLRQDO���+RZHYHU�LW�PD\ZHOO�VDYH�D�FKDUDFWHU
V�OLIH�XQWLO�WKH\�FDQ�JHW�WR�D�EDVH�RU�VHWWOHPHQW�DQG�EX\�VRPHWKLQJ�PRUH�SHUPDQHQW��%DVH�6NLOO����������SHUOHYHO�RI�H[SHULHQFH�/HYHO�1DYLJDWLRQ� 7KH�HQGOHVV�FRUULGRUV�DQG�FDYHUQV�WKDW�PDNH�XS�WKH�PRQVWHU�VKLS�WKDW�LV�7HOPLQDU�UHTXLUHV�D�EOHQG�RI�VSHOXQNLQJDQG� QDYLJDWLRQ� VNLOOV�� 7KHUH� LV� QR� FRPSOHWH�PDS� RI� WKH� SODQHW�� 2QO\� WKH� DUHDV� VXUURXQGLQJ� VHWWOHPHQWV�� WKH� HVWDEOLVKHG� WUDGLQJURXWHV�DQG�RI�FRXUVH�H[SORUDWLRQ�H[SHGLWLRQV�KDYH�EHHQ�PDSSHG�WKRURXJKO\��$�QRQ�7HOPLQDU�QDWLYH�ZRXOG�JHW� ORVW�YHU\�HDVLO\� LQWKH� HYHU�FKDQJLQJ� ODQGVFDSH� ZLWK� QR� VWDUV� WR� JXLGH� WKHP�� 7KH� GHHSHVW� UHFRUGHG� H[SHGLWLRQ� UHDFKHG� WZHOYH� NLORPHWUHV� EHIRUHHQFRXQWHULQJ�GHQVH�PDVVHV�RI�FRQGXLWV�DQG�PDFKLQHU\�WKDW�EORFNHG�DQ\�DYHQXH�WKURXJK��%DVH�6NLOO� ������0LQLQJ��0LQLQJ�LV�DQ�LPSRUWDQW�SDUW�RI�7HOPLQDU�OLIH�EHFDXVH�LW�LV�WKH�PDLQ�VRXUFH�IRU�QHZ�VXSSOLHV�RI�WKH�R[\JHQ��ZDWHU��RUHV�DQG�UDUHPHWDOV� WKDW� WKH� VSDFH� VWDWLRQV� QHHG� WR� VXUYLYH�� 7KH� VNLOO� FRYHUV� SURVSHFWLQJ�� LGHQWLI\LQJ� PLQHUDOV� DQG� IUR]HQ� JDVHV�� DV� ZHOO� DVRSHUDWLQJ�PLQLQJ�HTXLSPHQW��H[SORVLYHV�DQG�UHILQLQJ�JHDU��$�FKDUDFWHU�ZLWK�WKH�VNLOO�FDQ�DOVR�WHOO�WKH�TXDOLW\�RI�D�UHILQHG�SURGXFW�DQG�ZLOO� NQRZ� DERXW�PDQ\� RI� WKH� FXUUHQW�PLQLQJ�RSHUDWLRQV� LQ� WKH� VRODU� V\VWHP��%DVH�6NLOO����������SHU� OHYHO� RI� H[SHULHQFH�LQFOXGHV�ERWK�GHPROLWLRQ�VNLOOV��3UHVHUYH�)RRG�5HPDLQV�XQFKDQJHG��$OWKRXJK�PRGHUQ�WHFKQRORJLHV�SUHWW\�PXFK�PDNHV�WKLV�VNLOO�UHGXQGDQW�6DOYDJH� 7KLV�VNLOO�DOORZV�FKDUDFWHUV�WR�ILQG��LGHQWLI\��SLFN�XS��VWULS�GRZQ��HYDOXDWH�DQG�SRVVLEO\�VHOO��DQ\�GHEULV��0HFKDQRLG�ZUHFNVDQG� MXQN� WKDW� WKH\�FDQ� ORFDWH��7KH\�FDQ�DOVR� VWULS� D�SLHFH�RI�ZUHFNHG�PDFKLQHU\� IRU� VSDUH�SDUWV�DQG�PD\� HYHQ�EH�DEOH� WR�PDNHVRPHWKLQJ�ZRUN�DJDLQ��JLYHQ�WLPH�DQG�HQRXJK�SDUWV��0DQ\�FKDUDFWHUV�PDNH�D�OLYLQJ�RXW�RI�VDOYDJH�ZRUN��%DVH�6NLOO����������SHUOHYHO�RI�H[SHULHQFH�6NLQ�DQG�3UHSDUH�$QLPDOV�$OVR�D�YHU\�UDUH�VNLOO�GXH�WR�WKH�PRGHUQ�IDEULFV�DYDLODEOH�7UDFN�$QLPDOV�%DVLFDOO\�XQFKDQJHG��7UDFNLQJ�DQLPDOV�GRZQ�PHWDO�FRUULGRUV�FDQ�EH�GLIILFXOW�EXW�QRW�LPSRVVLEOH�&RPEDW�DQG�RWKHU�3DOODGLXP�5XOHV7KHVH�GHVFULSWLRQV�DUH�PHUHO\�H[SDQGHG�YHUVLRQV�RI�WKH�+DQG�WR�+DQG�FRPEDW�XVHG�LQ�5LIWV���7KH�OHYHO�DGYDQFHPHQW�WDEOHVEHORZ�DUH�WKH�YHUVLRQV�IURP�1LQMDV�DQG�6XSHU6SLHV��5(9,6('����7KHVH�IRUPV�DUH�LQFOXGHG�WR�JLYH�PRUH�GHSWK�WR�WKH�VWDQGDUG�3DOODGLXPKDQG�WR�KDQG�FRPEDW�DQG�WR�HPXODWH�WKH�PDUWLDO�DUWV�DFWLRQ�FRPPRQO\�VHHQ�LQ�-DSDQHVH�DQLPH�
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%%DDVVLLFF ++DDQQGG 77RR ++DDQQGG$WWULEXWH�5HTXLUHPHQWV�1RQH$OLJQPHQW���'RFWULQH�5HVWULFWLRQV�1RQH6NLOO�&RVW���$GGLWLRQDO�$WWDFNV�SHU�0HOHH��(VFDSH�0RYHV�5ROO�ZLWK�SXQFK��IDOO�RU�LPSDFW�'HIHQVLYH�0RYHV�'RGJH��3DUU\��DQG�$XWRPDWLF�3DUU\+DQG�$WWDFNV� 6WULNH��3XQFK�)RRW�$WWDFNV�.LFN�$WWDFN���'��6SHFLDO�$WWDFNV� %RG\�%ORFN���7DFNOH��%RG\�)OLS���7KURZ��GRHV��'��'DPDJH�DQG�YLFWLP�ORVHV�LQLWLDWLYH����DFWLRQ���&UXVK���6TXHH]H�3LQ���,QFDSDFLWDWH:HDSRQ�.DWDV�1RQH0RGLILHUV�WR�$WWDFNV� 3XOO�3XQFK��.�2��DQG�&ULWLFDO�6WULNH0XOWLSOH�$WWDFNHUV� ��0D[LPXP3UHIHUUHG�5DQJH�*UDSSOLQJ6LPXOWDQHRXV�$WWDFNV�$WWDFNLQJ�ZLWKRXW�'HIHQFH/(9(/�$'9$1&(0(17�%2186(6/HYHO��� ����WR�SXOO���UROO�ZLWK�SXQFK�RU�IDOO/HYHO��� ����WR�3DUU\���'RGJH/HYHO��� ����$WWDFN�SHU�0HOHH/HYHO��� ����WR�6WULNH/HYHO��� ����WR�'DPDJH/HYHO��� .LFN�$WWDFN�GRHV��'��'DPDJH/HYHO��� ����$WWDFN�SHU�0HOHH/HYHO��� &ULWLFDO�6WULNH�RU�.QRFNRXW�IURP�%HKLQG/HYHO��� .QRFNRXW���6WXQ�RQ�QDWXUDO����RU���/HYHO���� ����WR�3DUU\���'RGJH/HYHO���� ����$WWDFN�SHU�0HOHH/HYHO���� &ULWLFDO�6WULNH�RQ�1DWXUDO����RU���/HYHO���� ����3XOO���5ROO�ZLWK�3XQFK�RU�)DOO/HYHO���� ����WR�'DPDJH/HYHO���� ����WR�6WULNH
(([[SSHHUUWW ++DDQQGG 77RR ++DDQQGG$WWULEXWH�5HTXLUHPHQWV�1RQH$OLJQPHQW���'RFWULQH�5HVWULFWLRQV�1RQH6NLOO�&RVW���$GGLWLRQDO�$WWDFNV�SHU�0HOHH��(VFDSH�0RYHV�5ROO�ZLWK�SXQFK��IDOO�RU�LPSDFW�'HIHQVLYH�0RYHV�'RGJH��3DUU\��DQG�$XWRPDWLF�3DUU\+DQG�$WWDFNV� 6WULNH��3XQFK���.QLIH�+DQG)RRW�$WWDFNV�.LFN�$WWDFN���'��'DPDJH���7ULSSLQJ���/HJ�+RRNV6SHFLDO�$WWDFNV�%RG\�%ORFN���7DFNOH��%RG\�)OLS���7KURZ��&KRNH:HDSRQ�.DWDV�1RQH0RGLILHUV�WR�$WWDFNV� 3XOO�3XQFK��.QRFNRXW���6WXQ��&ULWLFDO�6WULNH��&ULWLFDO�6WULNH�)URP�5HDU��'HDWK�%ORZ/(9(/�$'9$1&(0(17�%2186(6/HYHO��� ����WR�SXOO���UROO�ZLWK�SXQFK�RU�IDOO/HYHO��� ����DWWDFNV�SHU�0HOHH/HYHO��� ����WR�3DUU\���'RGJH/HYHO��� ����WR�6WULNH/HYHO��� .LFN�$WWDFN�GRHV��'��'DPDJH/HYHO��� ����WR�'DPDJH/HYHO��� ����$WWDFN�SHU�0HOHH/HYHO��� .QRFN�2XW���VWXQ�RQ�QDWXUDO����RU���/HYHO��� &ULWLFDO�6WULNH�RU�.QRFNRXW�IURP�%HKLQG/HYHO���� ����$WWDFN�SHU�0HOHH/HYHO���� ����WR�'DPDJH/HYHO���� &ULWLFDO�6WULNH�RQ�1DWXUDO����RU���
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/HYHO���� ����WR�3DUU\���'RGJH/HYHO���� ����WR�6WULNH/HYHO���� 'HDWK�%ORZ�RQ�UROO�RI�1DWXUDO�7ZHQW\
$$VVVVDDVVVVLLQQ ++DDQQGG 77RR ++DDQQGG$WWULEXWH�5HTXLUHPHQWV�1RQH$OLJQPHQW���'RFWULQH�5HVWULFWLRQV�(YLO�$OLJQPHQW6NLOO�&RVW���$GGLWLRQDO�$WWDFNV�SHU�0HOHH��(VFDSH�0RYHV�5ROO�ZLWK�SXQFK��IDOO�RU�LPSDFW�'HIHQVLYH�0RYHV�'RGJH��3DUU\��DQG�$XWRPDWLF�3DUU\+DQG�$WWDFNV� 6WULNH��3XQFK���.QLIH�+DQG��)LQJHUWLS�$WWDFN)RRW�$WWDFNV�.LFN�$WWDFN���'��'DPDJH���7ULSSLQJ���/HJ�+RRNV6SHFLDO�$WWDFNV�%RG\�%ORFN���7DFNOH��&KRNH+ROGV���/RFNV� $UP�+ROG��%RG\�+ROG��1HFN�+ROG:HDSRQ�.DWDV�:�3��'DJJHU��DOVR�LQFOXGHV�NQLYHV��HWF����7KURZ0RGLILHUV�WR�$WWDFNV� 3XOO�3XQFK��.QRFN�2XW���VWXQ��&ULWLFDO�6WULNH��&ULWLFDO�6WULNH�)URP�5HDU��'HDWK�%ORZ/(9(/�$'9$1&(0(17�%2186(6/HYHO��� ����WR�6WULNH/HYHO��� ����$WWDFN�SHU�0HOHH/HYHO��� ����3XOO���5ROO�ZLWK�3XQFK�RU�)DOO/HYHO��� ����WR�'DPDJH/HYHO��� ����$WWDFN�SHU�0HOHH/HYHO��� ����WR�3DUU\���'RGJH/HYHO��� .QRFN�RXW���VWXQ�RQ�QDWXUDO��������RU���/HYHO��� ����$WWDFN�SHU�0HOHH/HYHO��� .LFN�$WWDFN�GRHV��'��'DPDJH/HYHO���� &ULWLFDO�6WULNH�RQ�1DWXUDO����RU���/HYHO���� ����WR�6WULNH/HYHO���� 'HDWK�%ORZ�RQ�D�UROO�RI�QDWXUDO���/HYHO���� ����$WWDFN�SHU�0HOHH/HYHO���� ����WR�'DPDJH/HYHO���� ����WR�6WULNH
00DDUUWWLLDDOO $$UUWWVV ++DDQQGG 77RR ++DDQQGG$WWULEXWH�5HTXLUHPHQWV�1RQH$OLJQPHQW���'RFWULQH�5HVWULFWLRQV�1RQH6NLOO�&RVW���$GGLWLRQDO�$WWDFNV�SHU�0HOHH��(VFDSH�0RYHV�5ROO�ZLWK�SXQFK��IDOO�RU�LPSDFW�'HIHQVLYH�0RYHV�'RGJH��3DUU\��DQG�$XWRPDWLF�3DUU\+DQG�$WWDFNV� 6WULNH��3XQFK���.QLIH�+DQG��3RZHU�3XQFK%DVLF�)RRW�$WWDFNV�.LFN�$WWDFN��6QDS�.LFN��5RXQGKRXVH�.LFN��'URS�.LFN��&RPELQDWLRQ�)DOO���'RGJH���.LFN�-XPSLQJ�)RRW�$WWDFNV� -XPS�.LFN6SHFLDO�$WWDFNV�'HDWK�%ORZ��/HDS�$WWDFN��%RG\�%ORFN���7DFNOH��%RG\�)OLS���7KURZ:HDSRQ�.DWDV�1RQH0RGLILHUV�WR�$WWDFNV� 3XOO�3XQFK��.QRFN�2XW���VWXQ��&ULWLFDO�6WULNH��&ULWLFDO�6WULNH�)URP�5HDU/(9(/�$'9$1&(0(17�%2186(6/HYHO��� ����WR�3DUU\���'RGJH/HYHO��� ����$WWDFN�SHU�0HOHH/HYHO��� ����WR�SXOO���UROO�ZLWK�SXQFK�RU�IDOO/HYHO��� .LFN�$WWDFN�GRHV��'����'DPDJH/HYHO��� ����WR�6WULNH/HYHO��� ����$WWDFN�SHU�0HOHH/HYHO��� .QRFN�RXW���VWXQ�RQ�QDWXUDO���/HYHO��� -XGR�VW\OH�%RG\�7KURZ���)OLS��'RHV��'��'DPDJH�DQG�YLFWLP�ORVHV�LQLWLDWLYH�DQG�QH[W�DWWDFN�LQ�WKDW�PHOHH/HYHO��� ����$WWDFN�SHU�0HOHH/HYHO���� &ULWLFDO�6WULNH�RQ�1DWXUDO����RU���/HYHO���� ����WR�'DPDJH
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/HYHO���� ����WR�3DUU\���'RGJH/HYHO���� ����$WWDFN�SHU�0HOHH/HYHO���� 'HDWK�%ORZ�RQ�D�UROO�RI�QDWXUDO���/HYHO���� ����WR�'DPDJH
33VVLLEERR

NN 33VVLLRRQQLLFF ++DDQQGG WWRR ++DDQQGG$WWULEXWH�5HTXLUHPHQWV�0XVW�EH�HLWKHU�D�SK\VLFDO��VHQVLWLYH�RU�VXSHU�SVLRQLF�&KDUDFWHU�%RQXVHV�$GG����WR�,�6�3$GG���WR�3�($OLJQPHQW���'RFWULQH�5HVWULFWLRQV�1RQH3VLER
N� LV� D� IRUP� RI� PDUWLDO� DUWV� WKDW� HPEUDFHV� WKH� SVLRQLF� SRWHQWLDO� RI� WKH� ILJKWHU� DQG� XVHV� WKRVH� SRZHUV� WR� ILJKW� PRUHHIIHFWLYHO\���7KLV�IRUP�GRHV�QRW�HQDEOH�WKH�SVLRQLF�WR�VWDQG�EDFN�DQG�DWWDFN�DW�UDQJH��RI�FRXUVH�WKLV�LV�SRVVLEOH��MXVW�QRW�D�SDUW�RI�WKHFRPEDW�IRUP��EXW�DOORZV�WKH�FRPEDWDQW�WR�XWLOLVH�WKHLU�DELOLWLHV�WR�HQKDQFH�FRPEDW�HIIHFWLYHQHVV���7KH�EHDXW\�RI�WKH�3VLER
N�IRUP�LV�WKDWWKH�LQVWUXFWRU�WHDFKHV�KRZ�WR�LQFRUSRUDWH�WKH�SVLRQLF�DELOLWLHV�WKH�VWXGHQW�DFWXDOO\�SRVVHVVHV�LQWR�WKH�EHVW�YDULDWLRQ�RI�WKH�EDVLF�IRUP�7KHUH�DUH�QR�UHVWULFWLRQV�RQ�WKH�DPRXQW�RU�SRZHU�RI�WKH�SVLRQLF�DELOLWLHV�SRVVHVVHG�E\�D�VWXGHQW�� �7KH�SUHPLVH�RI�3VLER
N�LV� WKDW�DQ\IRUP�RI�SVLRQLF�WKHRUHWLFDOO\�LV�D�ERQXV�RYHU�D�QRQ�SRZHUHG�RSSRQHQW�DQG�VKRXOG�EH�XVHG�DV�DQ�H[WHQVLRQ�RI�WKH�ERG\�UDWKHU�WKDQ�D�WRRORI�WKH�PLQG���3VLER
N�ZDV�GHYHORSHG�E\�DQRWKHU�SVLRQLF�UDFH�EXW�DGRSWHG�TXLFNO\�E\�WKH�0HQQWDV���7KH�XQLTXH�DVSHFW�RI�WKLV�PDUWLDO�DUWLV�WKH�DELOLW\�IRU�WKH�0DVWHUV�WR�WHDFK�WKH�VWXGHQWV�DFWXDO�SVLRQLF�WHFKQLTXHV���6LQFH�SVLRQLF�SRZHUV�DUH�MXVW�PDQLIHVWDWLRQV�RI�D�VLPLODUSV\FKLF�HQHUJ\��WKH�0DVWHUV�KDYH�GHYHORSHG�D�PHWKRG�RI�WHDFKLQJ�WKHLU�VWXGHQWV�WKH�3VLRQLF�.DWDV��ZKLFK�LQJUDLQV�WKH�DELOLW\�RI�XVLQJ�DSVLRQLF�SRZHU�LQ�FRPEDW�HIIRUWOHVVO\�DQG�QDWXUDOO\�%XUVWHUV�DQG�RWKHU� VLPLODU�SVLRQLFV� �VXFK�DV�=DSSHUV��FDQ�DOVR�XVH� WKHLU�QDWXUDO�DELOLWLHV� DW�KDOI� WKHLU� ,�6�3�FRVWV�RQO\ ZKLOHHQJDJLQJ�LQ�KDQG�WR�KDQG�FRPEDW�DJDLQVW�RQH�RSSRQHQW���7KH�IRFXVLQJ�DVSHFW�RI�WKH�PDUWLDO�DUW�DOORZV�WKLV�6NLOO�&RVW����VHFRQGDU\�VNLOOV�RU���DGGLWLRQDO�VNLOO�LI�WKH�2�&�&��KDV�0DUWLDO�$UWV�DV�VWDQGDUG�$GGLWLRQDO�$WWDFNV�SHU�0HOHH��(VFDSH�0RYHV�5ROO�ZLWK�SXQFK��IDOO�RU�LPSDFW�'HIHQVLYH�0RYHV�'RGJH��'LVDUP��3DUU\��DQG�$XWRPDWLF�3DUU\+DQG�$WWDFNV� 6WULNH��3XQFK���.QLIH�+DQG��(OERZ%DVLF�)RRW�$WWDFNV�.LFN�$WWDFN��6QDS�.LFN��%DFNZDUG�6ZHHS�DQG�5RXQGKRXVH�.LFN-XPSLQJ�)RRW�$WWDFNV� -XPS�.LFN6SHFLDO�$WWDFNV�'HDWK�%ORZ��/HDS�$WWDFN0RGLILHUV�WR�$WWDFNV� 3XOO�3XQFK��.QRFN�2XW���VWXQ��&ULWLFDO�6WULNH��&ULWLFDO�6WULNH�)URP�5HDU3VLRQLF�.DWDV� ,I�D�SVLRQLF�FKRRVHV�WR�XVH�WKHVH�.DWDV��WKH\�PXVW�VDFULILFH�SVLRQLF�SRZHUV�DFFRUGLQJ�WR�WKH�SRZHU�FRVW�YDOXH� LQ�WKHGHVFULSWLRQV�EHORZ���,�6�3�FRVWV�IRU�XVLQJ�WKHVH�.DWD�DELOLWLHV�RXWVLGH�RI�KDQG�WR�KDQG�FRPEDW�LV�GRXEOH�WKH�VWDQGDUG�,�6�3�FRVW�RI�WKHSVLRQLF�DELOLW\�LQ�SDUHQWKHVLV���$OO�WKH�VWDQGDUG�VDYLQJ�WKURZV�DSSO\�WR�WKH�SVLRQLF�DELOLWLHV�DV�VKRZQ�LQ�WKH�SRZHU�GHVFULSWLRQV���/HYHODGYDQFHPHQW�FDQ�DOVR�JDLQ�WKH�FKDUDFWHU�3VLRQLF�.DWD�DELOLWLHV���7KLV�FDQ�RQO\�EH�DFFRPSOLVKHG�WKURXJK�WUDLQLQJ�DQG�JXLGLQJ�E\�D�KLJKOHYHO�3VLER
N�0DVWHU���,I�RQH�LV�QRW�DYDLODEOH�RU�WKH�FKDUDFWHU�FKRRVHV�QRW�WR�WKHQ�D�ERQXV�RI����WR�LQLWLDWLYH�LV�JDLQHG�LQVWHDG���$�PLQRUSVLRQLF�FRXOG�QRW�XVH�WKHVH�H[WUD�DELOLWLHV�RXWVLGH�KDQG�WR�KDQG�FRPEDW�0LQG� )RUFH� .DWD �7HOHNLQHVLV��� 7KH� SVLRQLF� LV� WDXJKW� WR� XWLOLVH� WKH� SVLRQLF� SRZHU� DV� DQ� H[WHQVLRQ� RI� WKHLU� DWWDFN� DQG� GHIHQFHWHFKQLTXH�� � ,Q�JDPH�WHUPV�� WKH�FKDUDFWHU� FDQ�SHUIRUP�RQH�SVLRQLF�GHIHQVLYH�DFWLRQ�DQG�RQH�SVLRQLF�RIIHQVLYH� DFWLRQ� DERYH� WKHLUFRPELQHG�KDQG�WR�KDQG�DWWDFNV�3RZHU�&RVW��7ZR�SVLRQLFV�RU�RQH�6XSHU�3VLRQLF,�6�3�&RVW����SHU�FRPEDW�DFWLRQ��6WDQGDUG�FRVW�IRU�RIIHQVLYH�PRYHV�XVLQJ�RWKHU�REMHFWV�VXFK�DV�WDEOHV�6SHFLDO�'HIHQVLYH�0RYHV��7HOHNLQHWLF�3DUU\��7HOHNLQHWLF�'LVDUP6SHFLDO�$WWDFN�0RYHV��7HOHNLQHWLF�3XQFK��'������WR�VWULNH�(FWR�.DWD �(FWRSODVP���$�FRQFHQWUDWHG�IRUP�RI�HFWRSODVP�LV�SURGXFHG�WR�FUHDWH�DQ�H[WUD�GHIHQVLYH�WHFKQLTXH�IRU� WKH�FKDUDFWHU�� �$QDGGLWLRQDO�HFWRSODVPLF�DUP�DOORZV�WKH�FKDUDFWHU�WR�SDUU\�DQ�RSSRQHQW�HYHQ�LI�WKH�FKDUDFWHU�LV�HQWDQJOHG�RU�SLQQHG���,Q�JDPH�WHUPV�WKH�FKDUDFWHU�FDQ�SHUIRUP�RQH�SVLRQLF�GHIHQVLYH�DFWLRQ�DERYH�WKHLU�FRPELQHG�KDQG�WR�KDQG�DWWDFNV�3RZHU�&RVW��(FWRSODVP�3K\VLFDO�3VLRQLF,�6�3�&RVW����SHU�FRPEDW�DFWLRQ6SHFLDO�'HIHQVLYH�0RYHV��7HOHNLQHWLF�3DUU\��7HOHNLQHWLF�'LVDUP(FWRSODVP�&RPEDW�����WR�3DUU\�����6�'�&������6�'�&�SHU�OHYHO��0D[LPXP�5DQJH�LV�WKH�FKDUDFWHU
V�DUP�OHQJWK�6WUHQJWK�.DWD �6XPPRQ�,QQHU�6WUHQJWK���7KH�FRPEDWDQW�VXPPRQV�LQQHU�VWUHQJWK�WR�JDLQ�WKH�IROORZLQJ�ERQXVHV�ZKLOH�LQ�KDQG�WR�KDQGFRPEDW�3RZHU�&RVW��7ZR�SVLRQLFV�RU�RQH�6XSHU�3VLRQLF,�6�3�&RVW����IRU�WKH�GXUDWLRQ�RI�FRPEDW�DQG�WZR�PLQXWHV�EH\RQG6SHFLDO�%RQXVHV������6�'�&�����WR�'DPDJH�����VDYH�YV�3DLQ������VDYH�YV�&RPD�'HDWK��'RXEOH�3�(�H[HUWLRQ�UDWHV�,QQHU�(\H�.DWD �&ODLUYR\DQFH���,PSUHVVLYH�DELOLW\�WR�FRQFHQWUDWH�GXULQJ�WKH�EHJLQQLQJ�RI�FRPEDW�IRU�RQH�PHOHH�URXQG�EHIRUH�JDLQLQJDQ� LQVLJKW� LQWR� WKH�RSSRQHQW
V� IXWXUH�� � 7KH� FKDUDFWHU� FDQ� RQO\� SHUIRUP� GHIHQVLYH�PRYHV� IRU� RQH�PHOHH� EHIRUH� WKH�&ODLUYR\DQFHSVLRQLF�NLFNV�LQ���$W�WKLV�WLPH�WKH�FKDUDFWHU�LV����WR�6WULNH��3DUU\�DQG�'RGJH�IRU�WKH�QH[W�WKLUW\�VHFRQGV����PHOHH�URXQGV��RU�DEOH�WR
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HQJDJH�PXOWLSOH�DWWDFNHUV�ZLWKRXW�SHQDOW\�IRU�WKDW�GXUDWLRQ���$IWHU�WKLV�WKH�FODLUYR\DQW�PXVW�EHJLQ�FRQFHQWUDWLQJ�DJDLQ�IRU�DQRWKHUPHOHH�URXQG�3RZHU�&RVW��7ZR�SVLRQLFV�RU�RQH�6XSHU�3VLRQLF,�6�3�&RVW����SHU�LQLWLDO�PHOHH���'XULQJ�WKH�FRXUVH�RI�FRPEDW�WKH�FRVW�GRXEOHV�IRU�HYHU\�DWWHPSW�6SHFLDO�%RQXVHV��0XOWLSOH�$WWDFNHUV�GRGJH��SDUU\�DQG�VWULNH�ZKLOH�LQ�&ODLUYR\DQW��=RQH�������WR�6WULNH��3DUU\�DQG�'RGJH�LIILJKWLQJ�D�VLQJOH�RSSRQHQW�IRU����VHFRQGV��$XWRPDWLF�,QLWLDWLYH�GXULQJ�&ODLUYR\DQW�DWWDFNV�(OHFWUR�.DWD �(OHFWURNLQHVLV���7KH�SVLRQLF�LV�WDXJKW�WR�XWLOLVH�WKH�SVLRQLF�SRZHU�DV�DQ�H[WHQVLRQ�RI�WKHLU�DWWDFN�DQG�GHIHQFH�WHFKQLTXH�,Q�JDPH�WHUPV��WKH�FKDUDFWHU�FDQ�XVH�WKH�DELOLWLHV�GHVFULEHG�LQ�WKH�6XSHU�3VLRQLF�SRZHU�DV�D�QDWXUDO�H[WHQVLRQ�RI�FRPEDW�DQG�DW�KDOIWKH�,�6�3�FRVW�3RZHU�&RVW��RQH�6XSHU�3VLRQLF�3RZHU,�6�3�&RVW��+DOI�WKH�FRVWV�VWDWHG�LQ�WKH�3VLRQLF�3RZHU�GHVFULSWLRQ�6SHFLDO�$WWDFN�0RYHV��6KRFN�3XQFK���'��WR�GDPDJH��&RVWV�QR�,�6�3�)ODPH�.DWD �3\URNLQHVLV���7KH�SVLRQLF�LV�WDXJKW�WR�XWLOLVH�WKH�SVLRQLF�SRZHU�DV�DQ�H[WHQVLRQ�RI�WKHLU�DWWDFN�DQG�GHIHQFH�WHFKQLTXH���,QJDPH�WHUPV��WKH�FKDUDFWHU�FDQ�XVH�WKH�DELOLWLHV�GHVFULEHG�LQ�WKH�6XSHU�3VLRQLF�SRZHU�DV�D�QDWXUDO�H[WHQVLRQ�RI�FRPEDW�DQG�DW�KDOI�WKH,�6�3�FRVW�3RZHU�&RVW��RQH�6XSHU�3VLRQLF�3RZHU,�6�3�&RVW��+DOI�WKH�FRVWV�VWDWHG�LQ�WKH�3VLRQLF�3RZHU�GHVFULSWLRQ�6SHFLDO�$WWDFN�0RYHV��)ODPH�3XQFK���'��WR�GDPDJH��&RVWV�QR�,�6�3�(YLO� (\H�.DWD �%LR�0DQLSXODWLRQ��� 7KH�SVLRQLF� LV� WDXJKW� WR� XWLOLVH� WKH� SVLRQLF� SRZHU� DV� DQ� H[WHQVLRQ� RI� WKHLU� DWWDFN� DQG� GHIHQFHWHFKQLTXH���,Q�JDPH�WHUPV��WKH�FKDUDFWHU�FDQ�SHUIRUP�DQ\�RI�WKH�%LR�0DQLSXODWLRQ�DWWDFNV�GXULQJ�FRPEDW�DV�DQ�H[WHQVLRQ�RI�D�SXQFKRU�GLVDUP���7KH�,�6�3�FRVWV�DUH�KDOYHG�EXW�WKH�UDQJH�LV�OLPLWHG�WR�WRXFK�3RZHU�&RVW��RQH�6XSHU�3VLRQLF�SRZHU�RU�WKUHH�RWKHU�SVLRQLF�DELOLWLHV,�6�3�&RVW��+DOI�WKH�FRVWV�VWDWHG�LQ�WKH�3VLRQLF�3RZHU�GHVFULSWLRQ�6SHFLDO�'HIHQVLYH�0RYHV��6WXQ�'LVDUP���LI�D�VXFFHVVIXO�GLVDUP�PRYH�LV�SHUIRUPHG�WKH�HIIHFWV�RI�D�VWXQ�DWWDFN�DUH�IHOW�E\�WKHDWWDFNHU�6SHFLDO�$WWDFN�0RYHV��6WXQ�3XQFK��%OLQG�3XQFK��3DLQ�3XQFK��DQG�3DUDO\VLV�3XQFK�6SHFLDO�%RQXVHV��7KH�RSSRQHQW�LV����WR�VDYH�GXH�WR�WKH�GLIILFXOW\�FRQFHQWUDWLQJ�DIWHU�VXFFHVVIXOO\�EHLQJ�SXQFKHG�0LQG�%RQG�.DWD �0LQG�%RQG���,I�WKH�SVLRQLF�LV�RXWPDWFKHG�LQ�RQH�RQ�RQH�FRPEDW��WKH�FKDUDFWHU�FDQ�DWWHPSW�WR�PLQG�ERQG�ZLWK�WKHRSSRQHQW�WR�JDLQ�DOO�WKH�PDUWLDO�DUW�DQG�VNLOO�ERQXVHV�NQRZQ�E\�WKH�DWWDFNHU���$�VXFFHVVIXO�PLQG�ERQG�GXULQJ�KDQG�WR�KDQG�FRPEDWPHDQV�WKDW�WKH�SVLRQLF�FDQ�DWWHPSW�WR�SHUIRUP�D�PRYH�NQRZQ�E\�WKH�RSSRQHQW�DW�WKH�VDPH�OHYHO�RI�SURILFLHQF\���7KH�PLQG�ERQG�DOVRJDLQV�WKH�SVLRQLF�D����ERQXV�WR�LQLWLDWLYH�3RZHU�&RVW��RQH�6XSHU�3VLRQLF�3RZHU�RU�WZR�RWKHU�SVLRQLF�DELOLWLHV,�6�3�&RVW��+DOI�WKH�FRVWV�VWDWHG�LQ�WKH�3VLRQLF�3RZHU�GHVFULSWLRQ�6SHFLDO�%RQXVHV�����WR�LQLWLDWLYH�RQ�D�VXFFHVVIXO�PLQG�ERQG�6ZRUG�.DWD �3VL�6ZRUG���$Q�DGDSWDWLRQ�RI�WKH�SVLRQLF�SRZHU�WKDW�DOORZV�HYHQ�ILUVW�OHYHO�SVLRQLFV�WR�IRUP�D�SVL�EODGH��7KH�VZRUG�LVQRW�DV�VWURQJ�DV�WKH�IXOO�IOHGJHG�VXSHU�SVLRQLF�DELOLW\�EXW�LV�VWLOO�D�IRUPLGDEOH�ZHDSRQ�3RZHU�&RVW��RQH�6XSHU�3VLRQLF�3RZHU�RU�WKUHH�RWKHU�SVLRQLF�DELOLWLHV�,�6�3�&RVW�����SHU�PLQXWH����PHOHHV�'DPDJH���'��0�'�SHU�OHYHO�RI�WKH�SVLRQLF�
/(9(/�$'9$1&(0(17�%2186(6/HYHO��� ����WR�3DUU\���'RGJH/HYHO��� ����$WWDFN�SHU�0HOHH/HYHO��� ����WR�SXOO���UROO�ZLWK�SXQFK�RU�IDOO/HYHO��� &KRRVH�RQH�DGGLWLRQDO�SVLRQLF�NDWD/HYHO��� ����WR�6WULNH/HYHO��� ����$WWDFN�SHU�0HOHH/HYHO��� .QRFN�RXW���VWXQ�RQ�QDWXUDO���/HYHO��� -XGR�VW\OH�%RG\�7KURZ���)OLS��'RHV��'��'DPDJH�DQG�YLFWLP�ORVHV�LQLWLDWLYH�DQG�QH[W�DWWDFN�LQ�WKDW�PHOHH/HYHO��� ����$WWDFN�SHU�0HOHH/HYHO���� &KRRVH�RQH�DGGLWLRQDO�SVLRQLF�NDWD/HYHO���� ����WR�'DPDJH/HYHO���� ����WR�3DUU\���'RGJH/HYHO���� ����$WWDFN�SHU�0HOHH/HYHO���� 'HDWK�%ORZ�RQ�D�UROO�RI�QDWXUDO���/HYHO���� ����WR�'DPDJH
''DDQQ]]LLJJ��..LL ++DDQQGG WWRR ++DDQQGG7KH�'DQ]LJ�IRUP�LV�D�JUDFHIXO��DHUREDWLF�FRPEDW�DUW�WKDW�FRPELQHV�PDQ\�MXPS�PRYHV�DQG�SDUULHV�LQWR�D�GHDGO\�IOXUU\�RI�IHHWDQG�KDQG�PRYHPHQWV���7KH�SKLORVRSK\�RI�WKLV�IRUP�LV�WR�SUHYHQW�WKH�RSSRQHQW�IURP�KXUWLQJ�WKHP�E\�UHPRYLQJ�WKH�RSSRQHQW�TXLFNO\�RI
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WKHLU� FRQVFLRXVQHVV�� � 7R� GR� WKLV� WKH� 'DQ]LJ� 0DUWLDO� $UWLVW� FRQFHQWUDWHV� PDLQO\� RQ� WKH� RSSRQHQW
V� KHDG�� � 7KH� IRUP
V� VSHFLDOW\� LVVZHHSLQJ�WKH�RSSRQHQW�DQG�SODQWLQJ�D�SRZHUIXO�NLFN�WR�WKH�KHDG�LQ�RQH�DFWLRQ�ZKLOH�WKH�RSSRQHQW�LV�VWLOO�LQ�WKH�DLU���7KLV�IRUP�LV�DOVRWKH�PRVW�DGDSWDEOH�WR�ORZ�DQG�]HUR�JUDYLW\�FRQGLWLRQV�'HYHORSHG� E\� FRPELQLQJ� IRXU� VHSDUDWH� FRPEDW� IRUPV� E\� WKUHH� DJLQJ� PDVWHUV�� ZKR� ZHUH� WDNLQJ� D� KROLGD\� RQ� RQH� RI� WKHSDVVHQJHU�OLQHUV��WKH�FRPEDW�IRUP�GHYHORSHG�QLFHO\�ZLWK�WKH�VLPLODU�FRPEDW�SKLORVRSKLHV�FRQWDLQHG�LQ�WKH�RULJLQDO�DUW�IRUPV���'DQ]LJ�.L�LV�D�JHQHUDO�IRUP�VLPLODU�WR�.DUDWH�WKDW�FDQ�EH�OHDUQHG�E\�DQ\RQH�DQG�D�EDVLF�IRUP�LV�DYDLODEOH�WR�WKH�SXEOLF��FRQVLGHUHG�WKH�0DUWLDO$UWV� +DQG� WR� +DQG� IRUP��� � +RZHYHU� ZLWK� D� ELW� RI� VSHFLDOLVDWLRQ� DQG� KDUG� ZRUN�� WKLV� IRUP� KDV� VRPH� FRQVLGHUDEOH� SRZHU� DQGHIIHFWLYHQHVV�$WWULEXWH�5HTXLUHPHQWV�1RQH&KDUDFWHU�%RQXVHV��$GG����WR�6�'�&��$GG���WR�3�(��$GG���WR�3�3�$OLJQPHQW���'RFWULQH�5HVWULFWLRQV�1RQH6NLOO�&RVW����VHFRQGDU\�VNLOOV�RU���DGGLWLRQDO�VNLOOV�LI�WKH�2�&�&��KDV�0DUWLDO�$UWV�DV�VWDQGDUG��$GGLWLRQDO�$WWDFNV�SHU�0HOHH��(VFDSH�0RYHV� 5ROO'HIHQVLYH�0RYHV��'RGJH����$XWR��3DUU\��$XWRPDWLF�5ROO��0XOWLSOH�'RGJH�DQG�%UHDN�IDOO�$WWDFN�0RYHV��3XQFK��%DFNKDQG��'RXEOH�NQXFNOH� 6WULNH�� 3RZHU�3XQFK��.LFN�� 6QDS�.LFN��&UHVFHQW�.LFN��$[H�.LFN�� 5RXQGKRXVH.LFN��%DFNZDUG�6ZHHS��-XPS�.LFN��)O\LQJ�-XPS�.LFN�6SHFLDO�$WWDFNV� 'HDWK� %ORZ�� %RG\� )OLS�7KURZ�� &RPELQDWLRQ� *UDE�.LFN�� &RPELQDWLRQ� 6ZHHS�+HDG� .LFN� �&ULWLFDO� 6WULNH� RQ� D1DWXUDO�������ZLWK�WKLV�DWWDFN���/HDS�$WWDFN��&ULWLFDO�6WULNH�0DUWLDO�$UW�7HFKQLTXHV�DQG�6NLOOV��&KRRVH�RQH�RI�WKH�IROORZLQJ�%DVLF�=HUR�*UDYLW\�0RYHPHQW�&KDUDFWHUV�PXVW�UROO�XQGHU�WKHLU�3�3�DWWULEXWH�[������SHU�H[SHULHQFH�OHYHO�ZKLOH�SHUIRUPLQJGLIILFXOW�QRQ�FRPEDW�VNLOOV���,I�WKH�FKDUDFWHU�DOUHDG\�KDV�WKH�VNLOO��WKHQ�D�RQH�WLPH�ERQXV�RI������LV�DSSOLHG���7KH�FKDUDFWHU�VXIIHUV�QRSHQDOWLHV�ZKLOH�FRPEDWLQJ�LQ�=HUR�RU�0LFUR�JUDYLW\�HQYLURQPHQWV�([R�ERG\��7KH� XOWLPDWH� ERG\� KDUGHQLQJ� H[HUFLVH� HTXLYDOHQW� WR� WKH� -DSDQHVH� 6WRQH� 2[�� � %RQXVHV�� ��� WR� 3�6�� ��� WR� 3�(���'�[���6�'�&�LQ�DGGLWLRQ�WR�DQ\�2�&�&�DQG�VNLOO�ERQXVHV���7KH�FKDUDFWHU�IDWLJXHV�DW�KDOI� WKH�QRUPDO�UDWH�DQG�FDQ�OLIW�DQG�FDUU\���WLPHV�WKH�QRUPDO�ZHLJKW�FDSDFLW\�.LFN�3UDFWLFH� 5HSHDWHG�NLFNV�DW�DOO�KHLJKWV���7KH�FKDUDFWHU�GHYHORSV�WKH�IOH[LELOLW\�WR�GR�WKH�KROG�WKHLU�OHJV�DW�������WR�NLFNVWUDLJKW�XS�RYHU�WKH�KHDG�DQG�WR�MXPS�XS��NLFN�GLUHFWO\�RYHUKHDG�DQG�UHWXUQ�WR�D�VWDQGLQJ�SRVLWLRQ���%RQXVHV��DGG���'��WR�WKH�GDPDJHRI�DQ\�NLFN�/(9(/�$'9$1&(0(17�%2186(6/HYHO��� ���WR�UROO�ZLWK�SXQFK�IDOO�LPSDFW�����WR�SXOO�SXQFK/HYHO��� ���WR�SDUU\�DQG�GRGJH�����WR�VWULNH�/HYHO��� ���WR�ERG\�IOLS�WKURZ�����WR�GLVDUP��)O\LQJ�5HYHUVH�7XUQLQJ�NLFN�PRYH�/HYHO��� $GG�RQH�DGGLWLRQDO�DWWDFN�SHU�PHOHH��NLFN�DWWDFN�LQIOLFWV��'��GDPDJH��OHDUQV�DXWRPDWLF�IOLS�WKURZ�/HYHO��� ���WR�VWULNH��SDUU\��DQG�GRGJH/HYHO��� &ULWLFDO�IOLS�WKURZ�RQ�QDWXUDO����RU����/HYHO��� ���WR�GDPDJH��&ULWLFDO�6ZHHS�+HDG�.LFN�RQ�QDWXUDO�������RU���/HYHO��� ���WR�UROO�ZLWK�SXQFK�IDOO�LPSDFW�/HYHO��� $GG�RQH�DGGLWLRQDO�DWWDFN�SHU�PHOHH�/HYHO���� ���WR�EUHDN�IDOO�����WR�GLVDUP�/HYHO���� ���RQ�LQLWLDWLYH�����WR�SDUU\��DQG�GRGJH�/HYHO���� &ULWLFDO�VWULNH�RQ�QDWXUDO����WR����/HYHO���� ���WR�GDPDJH��NQRFN�RXW�VWXQ�RQ�QDWXUDO����RU����/HYHO���� $GG�RQH�DGGLWLRQDO�DWWDFN�SHU�PHOHH�/HYHO���� ���WR�ERG\�IOLS�WKURZ�����WR�ERG\�EORFN�WDFNOH�
55KKRR]]LLDDQQ %%RR[[LLQQJJ ++DDQQGG WWRR ++DDQQGG$WWULEXWH�5HTXLUHPHQWV�0�(�����6SG���&KDUDFWHU�%RQXVHV�$GG���WR�3�6�$GG���WR�3�3�$GG���WR�3�(�$GG���WR�6SG�$GG����WR�6�'�&�$OLJQPHQW���'RFWULQH�5HVWULFWLRQV�1RQH5KR]LDQ�%R[LQJ�LV�D�SURXG�EXW�EUXWDO�FRPEDW�IRUP�WKDW�HPSOR\V�WKH�HOHPHQWV�RI�WUDGLWLRQDO�ER[LQJ�DQG�D�-XGR�VW\OH�WKURZLQJIRUP���.LFNLQJ�LV�DOORZHG�EXW�XVXDOO\�IURZQHG�XSRQ���7KH�UDFH�WKDW�GHYHORSHG�WKH�5KR]LDQ�FRPEDW�IRUP�ZDV�QRW�SK\VLFDOO\�GLVSRVHG�WRGHYHORS�DQ�RIIHQVLYH�NLFNLQJ�WHFKQLTXH��UHYHUVH�DUWLFXODWHG�OHJV��OLNH�DQ�RVWULFK��� �7KURXJK�D�VHQVH�RI� WUDGLWLRQ�DQG�WKH�IDFW� WKDW�WKHFRPEDW�IRUP�ZDV�WUXO\�DJJUHVVLYH�HQRXJK�ZLWKRXW�WKH�NLFNLQJ�DVSHFW��WKH�IRUP�UHPDLQHG�UHPDUNDEO\�SXUH�WR�LWV�RULJLQV���7KH�FXUUHQW7HOPLQDU�5KR]LDQ�3UL]H�)LJKW�FKDPSLRQ�LV�D�*UR\OH�ZKR�LQFRUSRUDWHV�KLV�ZLQJV�LQWR�KLV�ILJKWLQJ�VW\OH���7KLV�LV�SHUIHFWO\� OHJDO�LQ�WKH
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WUDGLWLRQDO�5KR]LDQ� UXOHV��DV� WKH�ZLQJV� DUH�SDUW�RI� WKH�XSSHU�ERG\�� �,Q�5KR]LDQ�%R[LQJ��DQ\�SDUW�RI� WKH�ERG\� IURP� WKH� ORZHU� WRUVR�XSZDUG�LV�FRQVLGHUHG�D�IDLU�WDUJHW�DQG�D�IDLU�ZHDSRQ���7KH�&KDPS
V�FKLHI�FRQWHQGHU�LV�D�ODQN\�KXPDQ�ZKR�LV�ERDVWV�KH�KDV�GHYHORSHGWKH�SHUIHFW��OHJDO�WHFKQLTXH�WR�FRPEDW�WKH�*UR\OH�5KR]LDQ�ER[LQJ�LV�DOO�DERXW�PRYLQJ�TXLFNO\�LQWR�WKH�FRPEDW�DUHD�OLNH�D�.HQGR�VZRUGVPDQ���7KHUH�LV�D�VSHFLILF��PXVLFDO��EHDWGHYHORSHG�E\�WKH�%R[HU
V�PLQG�WKDW�SURYLGHV�D��6KDSH�8S����6HW����$WWDFN��DQG��$ZD\��URXWLQH���,Q�FKDPSLRQVKLS�ILJKWV��LI�D�%R[HUIDLOV�WR�DELGH�E\�WKH�VHW�EHDW�GUXP�URXWLQH��D�SRLQW�LV�ORVW���$�GRZQHG�ER[HU�PXVW�JHW�EDFN�XS�ZLWKLQ�RQH�ZKROH�EHDW�URXWLQH��WDNH�WKHSRLQW�ORVV�DQG�EH�UHDG\�IRU�WKH�QH[W�F\FOH���,I�WKH\�IDLO��WKHQ�WKH�UHVXOW�LV�D�7HFKQLFDO�NQRFNRXW�2I�FRXUVH�LQ�D�QRQ�RUJDQLVHG��VWUHHW�ILJKW��WKH�5KR]LDQ�%R[HU�LV�WDXJKW�WR��6KDSH�8S��WKH�RSSRQHQW�DQG�ILQG�WKH�UK\WKP�RI�WKHFRPEDW���,I�WKH�RSSRQHQW�LV�GDQFLQJ�IURP�VLGH�WR�VLGH��WKH�%R[HU�ZLOO�VKDSH�XS�WR�WKH�UK\WKPLFDO�VZD\�RI�WKH�FRPEDWDQW�DQG�DWWDFN�LQIOXUULHV���7KH�5KR]LDQ�%R[HU�LV�WDXJKW�WKDW�WKHUH�LV�UK\WKP�LQ�HYHU\WKLQJ���(YHQ�LI�DQ�RSSRQHQW�LV�VWDQGLQJ�VWLOO��WKH\�DUH�VWLOO�EUHDWKLQJWR�D�SDWWHUQ���,I�WKHLU�EUHDWKLQJ�LV�KLGGHQ�EHKLQG�ERG\�DUPRXU��WKHQ�WKH\�PXVW�ORRN�FORVHO\�IRU�WKH�IOH[LQJ�DQG�PRYHPHQW�RI�PXVFOHV�$QG��DOWKRXJK�LW�PD\�WDNH�VRPH�WLPH�DQG�VRPH�FXQQLQJ�WR�VXUYLYH��ILJKWLQJ�$UWLILFLDO�,QWHOOLJHQFHV�LV�DOVR�SRVVLEOH���7KHUH�LV�D�ORJLFSDWWHUQ� WKDW� WKH�5KR]LDQ�ZLOO� HYHQWXDOO\�GLVFRYHU�DQG�DLP� WR� GHIHDW�� �5KR]LDQ�%R[HUV� DOVR�PDNH� JUHDW�PXVLFLDQV�� � ,Q� IDFW� SDUW� RI� DGHGLFDWHG� %R[HU
V� WUDLQLQJ� LV� OHDUQLQJ� D� PXVLFDO� LQVWUXPHQW�� �0XVLF� KHOSV� WKH� %R[HU� ILQG� WKH�%HDW RU 5K\WKP RU 5RXWLQH RI� WKHLUVXUURXQGLQJV�6NLOO�&RVW����VHFRQGDU\�VNLOOV�RU���DGGLWLRQDO�VNLOOV�LI�WKH�2�&�&��KDV�0DUWLDO�$UWV�DV�VWDQGDUG�$GGLWLRQDO�$WWDFNV�SHU�0HOHH��(VFDSH�0RYHV�5ROO�ZLWK�SXQFK��IDOO�RU�LPSDFW�'HIHQVLYH�0RYHV�'LVDUP��%DFNIOLS��'RGJH��3DUU\��DQG�$XWRPDWLF�3DUU\+DQG�$WWDFNV� 6WULNH��3XQFK���.QLIH�+DQG��3RZHU�3XQFK��%DFNKDQG��'XR�)LVW�6WULNH��(OERZ��3DOP�6WULNH�)RRW�$WWDFNV�.LFN�$WWDFN6SHFLDO�$WWDFNV�'HDWK�%ORZ��/HDS�$WWDFN��%RG\�)OLS���7KURZ��3RZHU�%ORFN��&RPELQDWLRQ�*UDE�6PDVK0RGLILHUV�WR�$WWDFNV� 3XOO�3XQFK��.QRFN�2XW���VWXQ��&ULWLFDO�6WULNH��&ULWLFDO�6WULNH�)URP�5HDU6SHFLDO�6NLOOV��3OD\�0XVLFDO�,QVWUXPHQW��3LFN�2QH�����������$GG�D�RQH�WLPH�ERQXV�RI������LI� WKH�FKDUDFWHU�DOUHDG\�KDV� WKH�VNLOO�FRQVLGHUHG�D�SURIHVVLRQDO�TXDOLW\�SOD\HU��6SHFLDO�.DWDV�)LQG�5K\WKP��7KH�FKDUDFWHU�PXVW�UHPDLQ�DW��6KDSH�8S��SRVLWLRQ�IRU�D�VROLG�ILIWHHQ�VHFRQGV����0HOHH��WDNLQJ�LQ�WKH�VW\OH�DQGVWDQFH�RI�WKH�RSSRQHQW���,I�WKH�FKDUDFWHU�VXFFHVVIXOO\�ILQGV�WKH�RSSRQHQW
V�5K\WKP��WKHQ�WKH�FKDUDFWHU�JHWV�RQH�IUHH�ERQXV�DWWDFN�DQG���WR�3DUU\��6WULNH�DQG�'RGJH�IRU� WKH�GXUDWLRQ�RI� WKH�ILJKW�� � ,I� WKH�RSSRQHQW�GRHV�QRW�ZDLW� IRU�RQH�PHOHH� WKHQ� WKH�5KR]LDQ�%R[HU�PXVWPDLQWDLQ�WKH�GHIHQVLYH�IRU���ZKROH�PHOHHV�����VHFRQGV��EHIRUH�ILQGLQJ�WKH�RSSRQHQW
V�ILJKWLQJ�UK\WKP���%DVH�5ROO���������7KLV�DELOLW\�FDQ�EH�XVHG�LQ�PDQ\�FLUFXPVWDQFHV�WR�ILQG�WKH��%HDW��RU��5K\WKP��RU���0XVLF��WR�D�SDUWLFXODU�HYHQW���%RQXVHV������LI�FKDUDFWHU�KDV�WKH�&U\SWRJUDSK\�VNLOO���$�5KR]LDQ�%R[HU�LV�DOVR�DEOH�WR�XVH�WKLV�DELOLW\�LI�SLORWLQJ�D�KXPDQRLG�0HFKDQLPRUSKFRQWUROOHG�E\�D�F\EHUQHWLF�01,�,PSODQW�RU�7HOHPHFKDQLF�FRQQHFWLRQ�
/(9(/�$'9$1&(0(17�%2186(6/HYHO��� ���WR�GRGJH�����UROO�ZLWK�SXQFK�����WR�VWULNH�����WR�SDUU\/HYHO��� ���WR�LQLWLDWLYH�����WR�PDLQWDLQ�EDODQFH�����WR�GLVDUP/HYHO��� ���WR�VWULNH��SDUU\��DQG�GRGJH/HYHO��� ���DWWDFN�SHU�PHOHH�����WR�OHDS�GRGJH/HYHO��� .QRFNRXW�RQ�QDWXUDO���������RU��������WR�GLVDUP/HYHO��� ���WR�SXOO�SXQFK�����WR�OHDS�GRGJH/HYHO��� ���WR�LQLWLDWLYH��7ULSSLQJ�OHJ�KRRN/HYHO��� ���DWWDFN�SHU�PHOHH����'��WR�33�DQG�36�/HYHO��� ���WR�GLVDUP�����RQ�DOO�EDFN�IOLSV�����WR�SDUU\/HYHO���� ���WR�GRGJH�DQG�SDUU\����PDLQWDLQ�EDODQFH/HYHO���� ���DWWDFN�SHU�PHOHH/HYHO���� $XWRPDWLF�GRGJH��GHDWK�EORZ�RQ�QDWXUDO����RU���/HYHO���� ���WR�OHDS�GRGJH�����WR�GLVDUP�����WR�PDLQWDLQ�EDODQFH/HYHO���� ���WR�SXOO�SXQFK�����WR�GRGJH�����WR�VWULNH/HYHO���� ���DWWDFN�SHU�PHOHH����'��WR�VWULNH��SDUU\��DQG�GRGJH
++DDQQGG WWRR ++DDQQGG &&RRPPEEDDWW ''DDPPDDJJHH��7KLV�GDPDJH�FKDUW�VKRZV�WKH�6�'�&�GDPDJH�QRQ�HQKDQFHG�FKDUDFWHUV�ZRXOG�GR�ZLWK�WKH�DGGLWLRQ�RI�DQ\�3�6�ERQXVHV���H[FHUSWHG�IURPWKH�1LQMDV�DQG�6XSHU6SLHV�5HYLVHG�53*�3DJH�����+DQG�6WULNHV�� 6�'�&+XPDQ�)LVW��3XQFK� �'�.QLIH�+DQG �'�)RUH�.QXFNOH�)LVW �'�'RXEOH�.QXFNOH�)LVW �'�3RZHU�3XQFK �'��
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%DFNKDQG �'�)LQJHUWLS�$WWDFN �3RLQW�'DPDJH�&ODZ�+DQG �'�3DOP�6WULNH �'�'RXEOH�)LVW�3XQFK �'�
)RRW�6WULNHV� 6�'�&.LFN�$WWDFN �'�6QDS�.LFN �'�5RXQGKRXVH�.LFN �'�:KHHO�.LFN �'��&UHVFHQW�.LFN �'��$[H�.LFN �'��-XPS�.LFN �'���&ULWLFDO�6WULNH)O\LQJ�-XPS�.LFN �'����&ULWLFDO�6WULNH)O\LQJ�5HYHUVH�7XUQLQJ�.LFN �'���&ULWLFDO�6WULNH
2WKHU�6WULNHV�� 6�'�&.QHH �'�)RUHDUP �'�(OERZ �'�3RZHU�.LFN��7ZR�DWWDFNV�	�GRXEOHV�GDPDJH�RI�WKH�NLFN�DWWDFN�%DFNZDUG�6ZHHS��1R�GDPDJH��9LFWLP�ORVHV�RQH�DWWDFN�DQG�,QLWLDWLYH7ULSSLQJ�/HJ�+RRN��1R�GDPDJH��9LFWLP�ORVHV�RQH�DWWDFN�DQG�,QLWLDWLYH
$WWDFNV�3HU�0HOHH��$OO�FKDUDFWHUV�VWDUW�RXW�ZLWK���DWWDFNV�SHU�PHOHH�SOXV�DQ\�JDLQHG�IURP�KDQG�WR�KDQG�DQG�SK\VLFDO�VNLOOV�%DFNIOLS� $� IRUP� RI� HYDVLRQ� RU� DWWDFN� WKDW� WDNHV� RQH� DFWLRQ� WR� SHUIRUP� EXW� UHVXOWV� LQ� DWWDFNLQJ�HYDGLQJ� RSSRQHQWV� WKDW� ZRXOG� QRWQRUPDOO\�EH�ZLWKLQ�UHDFK���%DFNIOLS�FDQ�EH�XVHG�DV�D�VWULNH�RU�GRGJH�PDQRHXYUH���)DLOLQJ�WKH�UROO�PHDQV�ODQGLQJ�DZNZDUGO\�DQGUHTXLULQJ�DQ�DFWLRQ�WR�JHW�EDFN�XS�&RPELQDWLRQ�6WULNHV��,I� D� FRPEDWDQW� LV� VNLOOHG� LQ� WKH� XVH� RI�&RPELQDWLRQ�PRYHV�� WKH\� IRUJR� DQ\�$XWRPDWLF�PRYHV� WKDW� DWWDFN� WRSHUIRUP�D�GRXEOH�DFWLRQ���7KLV�FDQ�EH�YHU\�HIIHFWLYH�LI�VRPHRQH�KDV�D�&RPELQDWLRQ�'RGJH�$WWDFN�PRYH�LQ�KLV�RU�KHU�PDUWLDO�DUWIRUP�'LVDUP� &DQ�EH�XVHG�DV�D�GHIHQVLYH�PRYH�RU�XVHG�D�VWULNH�ZKLOH�FKRNLQJ�RU�KROGLQJ���2IIHQVLYHO\�WKH�'LVDUP�FRVWV�RQH�DWWDFN�SHU�PHOHH�KRZHYHU��LI�WKH�'LVDUP�PRYH�FDQ�EH�VXEVWLWXWHG�GHIHQVLYHO\�LQVWHDG�RI�DQ�$XWRPDWLF�3DUU\���7KH�'LVDUP�NQRFNV�WKH�ZHDSRQ�RXW�RIUHDFK�IRU�ERWK�FRPEDWDQWV���2QO\�D�PDUWLDO�DUWLVW�ZLWK�'LVDUP�OLVWHG�LQ�WKHLU�GHIHQVLYH�DWWDFNV�FDQ�SHUIRUP�WKLV�PRYH�*UDE�&KRNH�$WWHPSWLQJ�WR�JUDE�HLWKHU�DQ�REMHFW�ZLWKLQ�FRPEDW�UDQJH�RU�D�FRPEDWDQW
V�WKURDW�DUP�WDNHV�DQ�DWWDFN���7KLV�PRYH�FDQ�EH�XVHGE\�DQ\ERG\����*UDEELQJ�DQG�WKHQ�FKRNLQJ�UHTXLUHV�ERWK�KDQGV�DQG�LQIOLFWV��'��GLUHFWO\�WR�KLW�SRLQWV�3RZHU�%ORFN�$�3DUU\�WKDW�XVHV�DQ�DWWDFN�EXW�DOVR�LQIOLFWV��'��GDPDJH�RQ�WKH�DWWDFNHU���2QO\�XVHIXO�DJDLQVW�KDQG�WR�KDQG�DWWDFNV���'RHVQ
WDSSO\�WR�SDUU\LQJ�ZHDSRQV�RU�DUPRXU�3XOO�3XQFK�$�GHFODUHG�SXOO�SXQFK�LV�VXFFHVVIXO�RQ�D�UROO�RI�������)DLOHG�UROOV�LQIOLFW�IXOO�GDPDJH�
33HHUUFFHHSSWWLLRRQQ 55RROOOOVV�5HSULQWHG�IURP�WKH�1LJKWEDQH�53*�7KLV�W\SH�RI�UROO�XVHV� WKH�VDPH�PHFKDQLFV�DV�FRPEDW��KRUURU�IDFWRU�DQG�VDYLQJ�WKURZV��3HUFHSWLRQ�UROOV�DUH�XVHG�WR�VLPXODWHWKH� FKDUDFWHU
V� ILYH� VHQVHV� �VLJKW�� KHDULQJ�� VPHOO�� WDVWH� DQG� WRXFK�� LQ� VLWXDWLRQV� ZKHUH� QRWLFLQJ� VRPHWKLQJ� PLJKW� EH� LPSRUWDQW� RUUHOHYDQW�6HDUFKLQJ� D� URRP�� VWDQGLQJ�ZDWFK�� OLVWHQLQJ� WKURXJK� D� GRRU�� SHHULQJ� LQWR� QLJKW�VKURXGHG� XQGHUEUXVK� WR� VHH� ZKDW� PLJKW� EH� OXUNLQJWKHUH��WKHVH�DUH�DOO�VLWXDWLRQV�ZKHUH�D�SHUFHSWLRQ�UROO�PLJKW�EH�FDOOHG�IRU�7R�GHWHUPLQH�ZKHWKHU�WKH�FKDUDFWHU
V�SHUFHSWLRQ�ILQGV�VRPHWKLQJ��WKH�SOD\HU�PXVW�UROO�D����VLGHG�GLH��$GG�,�4��ERQXVHV��VHHWKH�$WWULEXWH� ERQXV� WDEOH��� DQG� DQ\�2�&�&�DQG�5�&�&�ERQXVHV��$OVR�� DOO� FKDUDFWHUV� JHW� D���� WR� SHUFHSWLRQ� DW� OHYHOV� WKUHH�� QLQH� DQGILIWHHQ��7KH�*DPH�0DVWHU�WKHQ�FRPSDUHV�WKH�UROO�WR�WKH�WDEOH�EHORZ�

6LWXDWLRQ 3HUFHSWLRQ�5ROO(DV\� +HDULQJ�D� ORXG�QRLVH�� ILQGLQJ�D�EULJKW�FRORXUHG�REMHFW�DJDLQVW�D�ZKLWHEDFNJURXQG� ��RU�EHWWHU0RGHUDWH� /RRNLQJ�IRU�VRPHERG\�LQ�D�ZHOO�OLW�DUHD��KHDULQJ�D�VOLJKW�QRLVH� ��RU�EHWWHU&KDOOHQJLQJ� /RRNLQJ�IRU�VRPHWKLQJ�LQ�D�SRRU�OLJKW��KHDULQJ�VRPHWKLQJ�RYHU�DQRLV\�EDFNJURXQG� ���RU�EHWWHU'LIILFXOW� )LQGLQJ� VRPHWKLQJ� LQ� WKH� GDUN�� KHDULQJ� D� VQDNH� VOLGLQJ� RYHU� DFDUSHW� ���RU�EHWWHU
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&RPELQLQJ� 3HUFHSWLRQ� UROOV� ZLWK� VNLOOV� $� QXPEHU� RI� VNLOOV�� DPRQJ� WKHP� SURZO�� GHWHFW� DPEXVK�� FRQFHDOPHQW� DQG� GHWHFWFRQFHDOPHQW��PD\� LPSDFW�RQ�SHUFHSWLRQ�UROOV��:KHQ�D�SHUFHSWLRQ�UROO� LV�DWWHPSWHG�DJDLQVW�D�VNLOO�UROO�� WUHDW� LW� DV�D�FRPEDW�UROO��ERWKFKDUDFWHUV��WKH�SHUVRQ�XVLQJ�WKH�VNLOO�DQG�WKH�RQH�UROOLQJ�D�SHUFHSWLRQ�UROO��UROO�D�'����DQG�WKH�KLJKHU�UROO�ZLQV��7R�TXLFNO\�FRQYHUW�DVNLOO�SHUFHQWDJH��GLYLGH�WKH�VNLOO�WRWDO�E\����
([DPSOH� $JHQW�*DUGHQHU�KDG�EHHQ�RQ�WKH�WUDLO�RI�WKLV�SDUWLFXODU�FHOO�RI�$UPRXU0HFK�VPXJJOHUV�IRU� WKH�ODVW� WKUHH�PRQWKV��6KH�KDGWUDFNHG�WKH�SDWULRW�;LQHDQV�WR�WKHLU�GLVWULEXWLRQV�FHQWUH��1RZ�DOO�VKH�KDG�WR�GR�ZDV�JHW�SDVW�WKH�JXDUG�VWDQGLQJ�DW�KLV�SRVW�VWDULQJ�LQWRWKH�QLJKW�DQG�FKHFNLQJ�KLV�SRUWDEOH�VHQVRUV��*DUGHQHU
V�3URZO�UROO�LV������WKH�JXDUG�LV�YHU\�DOHUW�VR�KLV�SHUFHSWLRQ�KDV�D�ERQXV�RI����*DUGHQHU
V�SURZO�VNLOO�LV�FRQYHUWHG�WR�D�ERQXV�RI��������ª���� ����URXQGHG�GRZQ���7ZR�WZHQW\�VLGHG�GLFH�DUH�UROOHG��*DUGHQHU
V�UROO�RI���GRHV�QRW�EHDW�WKH�DOHUW�JXDUG
V�UROO�RI�����$JHQW�*DUGHQHU�KXUOHG�KHUVHOI�WR�FRYHU�DV�WKH�JXDUG�RSHQHG�XS�ZLWK�DXWRPDWLF�ILUH�
//RRZZ **UUDDYYLLWW\\ ((QQYYLLUURRQQPPHHQQWW 00RRGGLLIILLHHUUVV7KH�0HFKDQRLG�3ODQHWVKLS�GXEEHG�7HOPLQDU�LV�DSSUR[LPDWHO\�WKH�VL]H�RI�WKH�SODQHW�0DUV�LQ�WKH�6RO�6\VWHP���$V�VXFK�WKH�
QDWXUDO
JUDYLWDWLRQDO�SXOO�RQ�WKH�VXUIDFH�RI�WKH�PHWDO�SODQHW�LV�����IW�V� ��PV����RU�DURXQG�D�WKLUG�RI�WKH�(DUWK
V�JUDYLW\���7KLV�PHDQV� WKDW�D�SHUVRQZDONLQJ�RQ�WKH�VXUIDFH�RI�7HOPLQDU�ZRXOG� IHHO� OLJKWHU� WKDQ�ZKHQ�ZDONLQJ� LQ� WKH� 
6WDQGDUG
�JUDYLW\�RI�����IW�V� ���PV����ZKLFK� LV�VOLJKWO\�KHDYLHU��WKDQ�WKH�(DUWK
V�DYHUDJH�JUDYLW\��3K\VLFV�EXIIV�FDQ�FULQJH�DOO�WKH\�ZDQW��,
P�WU\LQJ�WR�GHVFULEH� WKLV�SODLQO\- ��� �7KLV�6WDQGDUG*UDYLW\� LV� WKH�JUDYLWDWLRQDO� FRQVWDQW� HPSOR\HG�RQ�PRVW�PXOWL�UDFLDO� VWDUVKLSV��ZLWK� JUDYLW\� JHQHUDWRUV�� KHQFH� WKH� WHUP� �6WDQGDUG��� �7KLVHQDEOHV�SHUVRQV�IURP�DQ\�UDFH�WR�EH�SUHSDUHG�IRU�WKH�H[SHULHQFH�RI�VSDFH�IOLJKW�+RZHYHU��ZKLOH�D�VWDQGDUG�JUDYLW\�ILHOG�HQYHORSHV�WKH�VXE�VXUIDFH�RI�7HOPLQDU��WKH�VXUIDFH�LV�QRW�VR�LQIOXHQFHG���7KH�EDWWOH�IRU�WKHVXUIDFH�RI�WKH�3ODQHWVKLS�VKDOO�EH�D�QHZ�H[SHULHQFH�IRU�WKH�VXE�VXUIDFH�)DFWLRQV�ZKR�ZLOO�KDYH�WR�DGMXVW�IRU�WKH�OLJKWHU�JUDYLW\���$HULDO�EDWWOHVZLOO� EH�GLIIHUHQW� WR� WKRVH� IRXJKW� RQ�SODQHWV� OLNH�(DUWK� DQG�GLYLQJ� IRU� FRYHU� RQ� WKH� VXUIDFH� FRXOG� EH� D� IDWDO� H[SHULHQFH� LI� QRW� SHUIRUPHGFRUUHFWO\�7KH�IROORZLQJ�JXLGHOLQHV�DQG�UXOHV�VKRXOG�EH�XVHG�IRU�FRPEDW�RQ�WKH�RSHQ�VXUIDFH�RI�7HOPLQDU�)RU�WKH�ILUVW�IHZ�VXUIDFH�EDWWOHV WKH�;LQHDQV�DQG�WKH�0DUGR]L�VKDOO�KDYH�DQ�DGGLWLRQDO�ERQXV�RI�RQH�H[WUD�DWWDFN�����WR�VWULNH�����WR�GRGJH�DQG����WR�LQLWLDWLYH���7KLV�ERQXV�LV�QHJDWHG�DV�VRRQ�DV�WKH�JDPH�PDVWHU�GHFLGHV�WKDW�WKH�VXE�VXUIDFH�GZHOOHUV�KDYH�KDG�HQRXJK�H[SHULHQFHILJKWLQJ�LQ�WKH�OLJKWHU�JUDYLW\�'LYLQJ�IRU�&RYHU LV�D�KD]DUGRXV�PRYH� LI� WKH�GHIHQGHU�PLVFDOFXODWHV� WKHLU� MXPS�� � ,I��RXW�RI�SXUH�UHIOH[�� WKH�GLYHU� OHDSV�DV� WKH\�ZRXOG� LQVWDQGDUG�JUDYLW\��WKH\�ZRXOG�IORDW�LQ�WKH�DLU�DOPRVW�WKUHH�WLPHV�ORQJHU���7R�DQ�DWWDFNHU�WKLV�ZRXOG�EH�OLNH�VKRRWLQJ�D�VORZ�PRYLQJ�EDOORRQ�$Q\� OHDSLQJ�� OHDS�GRGJLQJ��OHDS�DWWDFNV��RU�GLYLQJ�IRU�FRYHU�PXVW� UROO�RYHU����ZLWK�DQ\�FRPEDW�DQG�3�3�ERQXVHV��RWKHUZLVH� WKH\�ZLOOVSHQG�KDOI�D�PHOHH�LQ�WKH�DLU�5XQQLQJ� DQG� GULYLQJ� VSHHGV�DUH� KDOYHG� XQOHVV� JUDYLW\� FRPSHQVDWRUV� DUH� XVHG�� � 2WKHU� KRYHU�� MHW��PDJQHWR� UHSXOVLRQ�� DQG� DLU� YHKLFOHVDFWXDOO\�JHW�D�����ERRVW�RQ�UDQJH�DQG�DQ�H[WUD�����WR�WKH�PD[LPXP�VSHHG���6KXIIOH�UXQQLQJ��DNLQ�WR�WKH�DWKOHWLF�:DONLQJ�HYHQW��ZLOODFWXDOO\� JDLQ� WKH� FKDUDFWHU� ��� WR� WKH� VSHHG� DWWULEXWH�� � $JDLQ�� ZKHQ� WKH� JDPH� PDVWHU� GHFLGHV� WKDW� WKH� FKDUDFWHUV� KDYH� KDG� HQRXJKH[SHULHQFH��WKH\�FDQ�VWDUW�XVLQJ�WKH�7HOPLQDU�JUDYLW\�WR�WKHLU�IDYRXU�%XOOHWV�DQG�WKURZQ�REMHFWVJHW�D�����ERQXV�WR�WKHLU�UDQJH�&OLPELQJ�6NLOOV JHW�D�ERQXV�RI������0HFKDQLPRUSK�&RPEDW�5XOHV7KH� 0HFKDQLPRUSK� LV� FRPPRQO\� D� IDVW� RU� XVHIXO� YHKLFOH� WKDW� WUDQVILJXUHV� LQWR� D� KXPDQRLG� IRUP� IRU� JUHDWHU� FRPEDWPDQRHXYUDELOLW\� DQG�GLYHUVLW\� LQ�RSWLRQV�� �$�0HFKDQLPRUSK� LQ� KXPDQRLG� IRUP� KDV� EHHQ�GXEEHG� WKH�)XVLOLHU�0RGH DIWHU� WKH� ULIOH�FDUU\LQJ� VROGLHU� �$XWKRU
V� 1RWH�� <HDK� ,� NQRZ� WKH� ZRUG� LV� )UHQFK�� EXW� ,� WKLQN� RI� LW� DV� WKH� FORVHVW� DOLHQ� WUDQVODWLRQ��� � :KHQ� WKH0HFKDQLPRUSK�LV�WUDQVIRUPHG�LQ�LWV�QRQ�KXPDQRLG�PRGH��LW�LV�PRVW�FRPPRQO\�FDOOHG�WKH�7UDQVSRUW�0RGH�� 7KHUH�DUH�YDULDWLRQV�RQWKLV�SUHPLVH���6RPH�RI�WKH�$VNHOODQV�KDYH�GHYHORSHG�0HFKDQLPRUSKV�WKDW�PRGXODWH�IURP�D�7UDQVSRUW�0RGH�LQWR�D�&UHDWXUH�0RGH�ZKLOH� RWKHUV� KDYH�0HFKDQLPRUSKV� WKDW� PRGXODWH� IURP� DQ� $QLPDO�0RGH� LQWR� D� )XVLOLHU� 0RGH�� � &ODQ� 'HVKOHUU
V� LQVDQH� F\EHUQHWLF0HFKDQLPRUSK�FUHDWLRQV�KDYH�EHHQ�NQRZQ�WR�XVH�LQFRUSRUDWH�PRUH�WKDQ�RQH�YHKLFOH�PRGH�IRU�LQFUHGLEO\�YHUVDWLOH�FRPEDW�SODWIRUPV�7KH� IROORZLQJ� UXOHV� DUH� XVHG� ZKHQ� SOD\LQJ� FKDUDFWHUV� WKDW� RSHUDWH� $UPRXU0HFK� RU� 0HFKDQLPRUSKV� VXFK� DV� WKH0HFKDQLPRUSKV��7KRVH�RI� \RX� ZKR� DUH� IDPLOLDU�ZLWK� 3DOODGLXP
V� RWKHU�PHJD�GDPDJH�JDPHV� ZLOO� ILQG� WKHVH� UXOHV� WR� EH� LGHQWLFDO� �\RX
UH�UHDG\�WR�SOD\�7KH�XVH�RI�JLDQW�ZDU�PDFKLQHV� UHTXLUHV�VRPH�VSHFLDO�FRQVLGHUDWLRQV�DQG�FODULILFDWLRQ��*HQHUDOO\��JLDQW��0HFKDQLPRUSK�OLNHFRQVWUXFWLRQV�DQG�DUPRXUHG�EDWWOH�VXLWV�UHVSRQG�WR�WKH�SLORW
V�HYHU\�PRYHPHQW�DV�LI�WKH�FRQVWUXFWLRQ�ZDV�DQ�H[WHQVLRQ�RI�WKH�SLORW
V�RZQERG\��:HDSRQ�V\VWHPV��VXFK�DV�UDLO�JXQV��EHDP�FDQQRQV�DQG�PLVVLOH�ODXQFKHUV��DUH�EXLOW�GLUHFWO\�LQWR�WKH�PDFKLQH��SURYLGLQJ�WKH�SLORWZLWK�PRUH�ILUHSRZHU�WKDQ�D�GLYLVLRQ�RI���WK�FHQWXU\�WDQNV�
5HVROYLQJ�&RPEDW7KH�EDVLF�VWHSV� IRU� UHVROYLQJ� FRPEDW� DUH� HVVHQWLDOO\� WKH� VDPH� DV�3DOODGLXP
V�6�'�&�� KDQG� WR� KDQG� FRPEDW� V\VWHP��3OD\HUVPXVW�VWLOO�GHWHUPLQH�LQLWLDWLYH��UROO�WR�VWULNH��WKH�GHIHQGHU�PD\�SDUU\�RU�GRGJH��GDPDJH�LV�GHWHUPLQHG��DQG�GHIHQGHU�PD\�DWWHPSW�WR�UROOZLWK�WKH�SXQFK�RU�LPSDFW��7KHVH�DUH�DOZD\V�WKH�EDVLF�FRPEDW�DFWLRQV�
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0HJD�'DPDJH��6�'�&��DQG�0�'�&,W� LV� LPSRUWDQW� WKDW� SOD\HUV� FOHDUO\� XQGHUVWDQG� WKH� FRQFHSW� RI� 0HJD�'DPDJH� DQG� 0HJD�'DPDJH� &DSDFLW\� �0�'�&���%DVLFDOO\��0�'�&�� LQGLFDWHV� D� VWUXFWXUH� RU� DUPRXU� VR� WRXJK� WKDW� QRUPDO� ZHDSRQU\�ZLOO� QRW� GDPDJH� LW�� 7R� GDPDJH� D�0HJD�'DPDJH&DSDFLW\��0�'�&���VWUXFWXUH�\RX�PXVW�XVH�VRPHWKLQJ�WKDW�LQIOLFWV�0HJD�'DPDJH��0�'���
&RQVLGHU�WKLV�H[DPSOH�ZLWK�D�FRQWHPSRUDU\�0�'�&��VWUXFWXUH�ZH�DOO�UHFRJQLVH��D�WDQN��7KHUH�\RX�DUH��VLWWLQJ�LQVLGH�D�WDQN��D�SRZHUIXO�KHDYLO\�DUPRXUHG��0�'�&���ZHDSRQ��$�NLG�ZDONV�XS�WR�\RXU�WDQN�DQG�EHJLQV�WR�ERXQFH�D�KDUG�UXEEHU�EDOO�DJDLQVW�WKH�KXOO�RI�WKH�WDQN�+H�FDQ�GR�WKLV�DOO�GD\�ORQJ�ZLWKRXW�GDPDJLQJ�WKH�WDQN�LQ�WKH�WLQLHVW�ZD\��7KH�NLG�SLFNV�XS�D�URFN�DQG�WKURZV�LW�DJDLQVW�WKH�WDQN��$JDLQ�QR�GDPDJH� LV� GRQH�RWKHU� WKDQ� D� WLQ\� QLFN� LQ� WKH�SDLQW��1RZ�� SRXQGLQJ� DJDLQVW� WKH� KXOO� ZLWK� D� EDVHEDOO� EDW�� WKH� NLG� LV� VFXIILQJ� WKHGD\OLJKWV�RXW�RI�WKH�SDLQW�MRE��EXW�VWLOO�GRHV�QR�GDPDJH�WR�WKH�WDQN��<HW��DOO�RI�WKHVH�LWHPV�FRXOG�KXUW�RU�GDPDJH�D�KXPDQ�EHLQJ�RU�PRVWQRUPDO�6WUXFWXUDO�'DPDJH�&DSDFLW\��6�'�&���LWHPV�
<RX
UH�VWLOO�VLWWLQJ�LQ�\RXU�WDQN�ZKHQ�VRPHERG\�ZDOW]HV�XS�DQG�VKRRWV�D������0DJQXP�DW�SRLQW�EODQN�UDQJH��7KH�EXOOHWV�ERXQFH�RII�WKHWDQN
V�DUPRXUHG�KXOO��OHDYLQJ�RQO\�ODUJH�JRXJHV�LQ�WKH�SDLQW�DQG�VFUDWFKHV�LQ�WKH�DUPRXU��1R�GDPDJH�LV�GRQH��+LV�WZR�EXGGLHV�ZKLS�RXWDQ�8]L�VXE�PDFKLQHJXQ�DQG�DQ�0����DVVDXOW�ULIOH��DQG�VSUD\�WKH�WDQN�ZLWK�D�KDLO�RI�EXOOHWV��7KH�FRPELQHG�DWWDFN�PXVW�QXPEHU�LQWR�WKHKXQGUHGV� RI� 6�'�&�� GDPDJH�� %XW� WKH� WDQN
V� KXOO� LV� XQGDPDJHG� EHFDXVH� LW� LV� VXSHU� WRXJK����0�'�&��� 1RUPDO� ZHDSRQV�� HYHQ� ZKHQFRPELQHG��FDQ�QRW�GDPDJH�D�PHJD�VWUXFWXUH��2QO\�D�ZHDSRQ�WKDW�LQIOLFWV�PHJD�GDPDJH��0�'���FDQ�KDUP�WKH�WDQN�
$�FDU�VFUHHFKHV�WR�D�KDOW����IHHW������P��DZD\��7ZR�PHQ�ZLWK�D�KHDY\�GXW\�ED]RRND�WDNH�FRYHU�EHKLQG�WKHLU�FRPSDFW�FDU��1RZ�WKHWDQN� LV� LQ� WURXEOH��:K\"�,W� LV�EHFDXVH� WKH�ED]RRND� LV� D�PHJD�GDPDJH�ZHDSRQ��<RX� WKLQN�� �:KR�DUH� DOO� WKHVH� OXQDWLFV� FLWHG� LQ� WKLVH[DPSOH�DQG�ZK\�DUH�WKH\�EHDWLQJ�RQ�P\�WDQN"�"��&20%$7��7KH�SOD\HU�RI�WKH�WDQN�SLORW�UROOV�D�WZHQW\�VLGHG�GLH���'�����WKH�SOD\HURI�WKH�ED]RRND�WHDP�GRHV�OLNHZLVH��WR�GHWHUPLQH�LQLWLDWLYH��7KH�KLJK�UROO�JRHV�WR�WKH�ED]RRND�WHDP��WKH\�KDYH�LQLWLDWLYH��ZKLFK�PHDQVWKH\� VWULNH� ILUVW��7KH�DWWDFNHU� UROOV�DQRWKHU��'���� WKLV� WLPH� WR� VWULNH��$� VHYHQ� LV� UROOHG��6LQFH� WKH� WDQN� LV� WRR� ODUJH�DQG� WRR� VORZ� WRGRGJH��WKH�ED]RRND�WHDP�VKRRWV�DQG�VXFFHVVIXOO\�VWULNHV��LQIOLFWLQJ�PHJD�GDPDJH��,I�WKH�WDQN�LV�OXFN\��LW�ZLOO�WDNH�PLQLPDO�GDPDJH��DORZ�GDPDJH�UROO���,I�XQOXFN\��WKH�VKHOO�ZLOO�LQIOLFW�VHYHUH�GDPDJH��D�KLJK�UROO�RI�GDPDJH��
7KH�WDQN�LV�GDPDJHG��EXW�FDQ�VWLOO�RSHUDWH�EHFDXVH�WKH�WRWDO�0�'�&��RI�LWV�PDLQ�ERG\�KDV�QRW�EHHQ�GHSOHWHG��$V�WKH�ED]RRND�WHDP�JHWVUHDG\�WR�ILUH�DQRWKHU�VKHOO��LW
V�WKH�WDQN
V�WXUQ�WR�VWULNH�FRXQWHUDWWDFN��,W�DLPV�LWV�FDQQRQ�DQG�ILUHV�DW�WKH�FRPSDFW�FDU�WKH�WZR�PHQ�DUHKLGLQJ�EHKLQG��7KH�FDU� KDV� D�6WUXFWXUDO�'DPDJH�&DSDFLW\� �6�'�&��� RI� ���� DQG�DQ�$UPRXU�5DWLQJ� �$�5��� RI� ���+RZHYHU�� WKH� WDQN
VFDQQRQ�LQIOLFWV�PHJD�GDPDJH��VR�WKH�$UPRXU�5DWLQJ�GRHV�QRW�DSSO\��$�VXFFHVVIXO�UROO�WR�VWULNH�LV�TXLFNO\�IROORZHG�E\�D�GDPDJH�UROO�7KH�UROO� LV� ORZ��$�PHDVO\���0�'��SRLQWV��7KH�FDU� LV�D�EXUQLQJ�PDVV�RI� WZLVWHG�PHWDO��:K\"�%HFDXVH� IRXU�PHJD�GDPDJH� SRLQWV�DUHHTXDO�WR�����6�'�&���7KH�FDU�LV�GHVWUR\HG��
4XLFN�0HJD�'DPDJH�DQG�0�'�&��5HIHUHQFH�&KDUW�� 2QH�0�'��3RLQW�HTXDOV�DSSUR[LPDWHO\�����6�'�&��SRLQWV��2QH�0�'��3RLQW�HTXDOV�����+LW�3RLQWV��� $UPRXU�5DWLQJV�GR�QRW�DSSO\�ZKHQ�XS�DJDLQVW�D�ZHDSRQ�WKDW�LQIOLFWV�PHJD�GDPDJH��7KLV�LV�DOZD\V�WUXH��ZLWK�UDUH�H[FHSWLRQV��� 1RUPDO�ZHDSRQV�GR�DEVROXWHO\�QR�GDPDJH�WR�PHJD�VWUXFWXUHV��0�'�&����HYHQ�LI�WKH�FRPELQHG�WRWDO�GDPDJH�LV�RYHU�����6�'�&��� 2QO\�ZHDSRQV�WKDW�GR�0�'��FDQ�GDPDJH�0�'�&��� $OVR�6HH�0HJD�'DPDJH�DQG�0�'�&��H[SODQDWLRQ�LQ�WKH�EHJLQQLQJ�RI�WKH�ERRN�
$UPRXU� 5DWLQJ� GR� QRW� DSSO\� WR� WKH� ILJKWHUV�� VSDFHVKLSV�� $UPRXU0HFKV� RU� 0HFKDQLPRUSKV�� �KDUG�� VSDFHVXLWV� DQG� RWKHU� LWHPVLQGLFDWHG� DV�PHJD�GDPDJH� VWUXFWXUHV��(LWKHU� \RX� VWULNH� DQG� GR� GDPDJH�� RU� \RX� PLVV�� � $UPRXU� 5DWLQJV� DSSO\� RQO\� WR� FRQYHQWLRQDO6�'�&��FRPEDW�DQG�LWHPV��$UPRXU�UDWLQJV�GR�QRW�DSSO\�ZKHQ�VWUXFN�DWWDFNHG�E\�D�ZHDSRQ�WKDW�LQIOLFWV�PHJD�GDPDJH��2I�FRXUVH��RQHFDQ�DOZD\V�DWWHPSW�WR�GRGJH�RU�UROO�ZLWK�DQ�DWWDFN�WR�DYRLG�RU�PLQLPLVH�GDPDJH�:KDW�LV�$UPRXU�5DWLQJ��$�5��"7KH�$�5��LQGLFDWHV�ZKDW�DQ�DWWDFNHU�PXVW�UROO�LQ�RUGHU�WR�GR�GDPDJH�WR�WKH�FKDUDFWHU�EHKLQGWKH�SURWHFWLYH�DUPRXU��$Q\�UROO�RI����RU�EHWWHU��ZLOO�VWULNH�D�FKDUDFWHU�ZLWK�QR�ERG\�DUPRXU��5ROOV�IDOOLQJ�XQGHU�WKH�DUWLILFLDO�DUPRXU
V$�5�FDQ��VXFFHVVIXOO\�LPSDFW�RQ�FKDUDFWHUV�ZLWK�FRQYHQWLRQDO�DUWLILFLDO�ERG\�DUPRXU��PHWDO�DUPRXU��EXOOHWSURRI�YHVWV��HWF��,I�WKH�VWULNHUROO�LV�OHVV�WKDQ�WKH�$�5��QXPEHU��6�'�&��GDPDJH�LV�LQIOLFWHG�RQO\�WR�WKH�ERG\�RU�DUPRXU��%\�UROOLQJ�D�VWULNH�DERYH�WKH�DUPRXU
V�$�5��GDPDJH�LV�LQIOLFWHG�WR�WKH�FKDUDFWHU�KLPVHOI��KLV�SHUVRQDO�6�'�&��DQG�RU�KLW�SRLQWV���EXW�QR�GDPDJH�WR�WKH�DUPRXU��([DPSOH��$�GHIHQGHULV�ZHDULQJ�ERG\�DUPRXU�ZLWK�DQ�$�5��RI�����,I�WKH�DWWDFNHU�UROOV����RU�EHWWHU��WKHQ�GDPDJH�LV�GRQH�GLUHFWO\�WR�WKH�GHIHQGHU��$�UROO�RI��������������RU����ZRXOG�RQO\�KXUW�WKH�ERG\�DUPRXU��QRW�WKH�ZHDUHU��$�UROO�RI����������RU����ZRXOG�WRWDOO\�PLVV�
'HWHUPLQLQJ�WKH�1XPEHU�RI�$WWDFNV�3HU�0HOHH�DQG�&RPEDW�%RQXVHV$OO�$UPRXU0HFKV�DQG�0HFKDQLPRUSKV�SRVVHVV�D�GHVLJQ�HOHPHQW��ZKLFK� FUHDWHV�D�V\PELRWLF� OLQN�EHWZHHQ� WKH�SLORW� DQG� WKHPDFKLQH��7KH�0HFKDQLPRUSK�1HXUDO� ,QWHUSUHWHU� HQDEOHV� WKH�PDFKLQH� WR� UHVSRQG� WR� KXPDQ� UHIOH[HV�� DJLOLW\�� GH[WHULW\�� DQG�PRELOLW\ZLWK� DPD]LQJ� DFFXUDF\��7KH�SLORW
V� SK\VLFDO� DELOLWLHV� WR� VWULNH�� SDUU\��GRGJH�� UROO� DQG� DWWDFN� DUH� FRPELQHG�ZLWK� WKH� ERQXVHV� RI� WKHPDFKLQHV��7KLV�V\VWHP�SRWHQWLDOO\�GRXEOHV�WKH�KDQG�WR�KDQG�FRPEDW�DELOLWLHV�RI�WKH�SLORW�7KLV� LV�KRZ� LW�ZRUNV��3OD\HUV�ZLOO� ILQG� WZR�VNLOOV� WKDW� H[FOXVLYHO\� GHWHUPLQH� WKH�SLORW
V� QXPEHU�RI� DWWDFNV�ZKHQ� SLORWLQJ� DKLJK�WHFK� 0HFKDQLPRUSK� RU� $UPRXU0HFK�� ��� 7KH� SLORW
V� QRUPDO�� KDQG� WR� KDQG� FRPEDW�ILJKWLQJ� VNLOOV�� DQG� ��� 7KH� SLORW
V0HFKDQLPRUSK� &RPEDW� VNLOO�� 6LPSO\� FRPELQH� WKH� QXPEHU� RI� DWWDFNV� JDLQHG� IURP� HDFK� VNLOO� �DQG� OHYHO� RI� H[SHULHQFH��� 7KH� WRWDOQXPEHU�LQGLFDWHV� WKH�WRWDO�DWWDFNV�SHU�PHOHH�SRVVLEOH��0RVW�ILUVW� OHYHO�SLORWV��ZLWK�ERWK�VNLOOV��ZLOO�KDYH�D� WRWDO�RI�)285�DWWDFNV�SHU
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PHOHH� 7KH�VDPH�LV�GRQH�WR�GHWHUPLQH�WKH�SLORW
V�FRPEDW�ERQXVHV�WR�VWULNH��SDUU\��GRGJH��HWF��7KLV�PHDQV��LI�WKH�SLORW�KDV�D�����ERQXVWR�GRGJH�LQ�QRUPDO�+DQG�WR�+DQG�&RPEDW�DQG�D�����ERQXV�WR�GRGJH�LQ�0HFKDQLPRUSK�&RPEDW��WKH�WZR�DUH�DGGHG�WRJHWKHU�IRU�D�WRWDORI�����WR�GRGJH�ZKHQ�SLORWLQJ�WKH�0HFKDQLPRUSK��1RWH��7KH�FKDUDFWHU
V�QDWXUDO�DJLOLW\� IRXQG�DV�KLV�3�3��DWWULEXWH��PD\�DOVR�SURYLGHDSSOLFDEOH�ERQXVHV�WR�EH�DGGHG�WR�WKH�WRWDO�ERQXV�WR�VWULNH��SDUU\�RU�GRGJH�7KH� FRPELQLQJ� RI� WKH� QXPEHU� RI� DWWDFNV� DQG� FRPEDW� ERQXVHV�DSSOLHV� 21/<� ZKHQ� SLORWLQJ� 0HFKDQLPRUSKV� DQG$UPRXU0HFKV��:KHQ�RXWVLGH�RI�WKH�PDVVLYH�EDWWOH�DUPRXU��WKH�SLORW�PXVW�UHO\�H[FOXVLYHO\�RQ�KLV�RU�KHU�QRUPDO�ILJKWLQJ�VNLOOV�DQG�QRWWKH�FRPELQHG�DELOLWLHV�RI�WKH�WZR�VNLOOV��:K\"�%HFDXVH�WKH�3LORW�0HFKDQLPRUSK�&RPEDW�VNLOO�LV�QRW�SK\VLFDO�WUDLQLQJ��EXW�D�PHFKDQLFDOSURILFLHQF\� ZKLFK� UHOLHV� RQ� H\H�KDQG� FRRUGLQDWLRQ�� UHIOH[HV� DQG� GH[WHULW\� DV� WKH\� UHODWH� GLUHFWO\� WR� WKH� PDFKLQH�� 7KH� 3LORW0HFKDQLPRUSK�&RPEDW�VNLOO�GRHV�QRW�EXLOG�SK\VLFDO�VWUHQJWK��HQGXUDQFH�RU�FRPEDW�WHFKQLTXHV�7KH� RSHUDWLRQ� RI� D�0HFKDQLPRUSK ZDU� PDFKLQH� RU� $UPRXU0HFK� UHTXLUHV� VSHFLDO� WUDLQLQJ��:LWKRXW� WKDW� WUDLQLQJ�� LW� LVLPSRVVLEOH�WR�RSHUDWH�DQ\�0HFKDQLPRUSKV��2WKHU�SLORWLQJ�VNLOOV�DUH�QRW�DSSOLFDEOH��-XVW�EHFDXVH�\RX�FDQ�GULYH�D�FDU��GRHVQ
W�PHDQ�\RXFDU�RSHUDWH�D�WDQN�RU�IO\�DQ�DHURSODQH��7KH�VDPH�LV�WUXH�RI�0HFKDQLPRUSKV�DQG�$UPRXU0HFKV��&KDUDFWHUV�PXVW�KDYH�WKH�DSSURSULDWH0HFKDQLPRUSK�&RPEDW�VNLOO�WR�RSHUDWH�0HFKDQLPRUSKV�RI�YDULRXV�VL]H�OHYHOV�&KDUDFWHUV� ZKR� KDYH� WKH�0HFKDQLPRUSK� FRPEDW� VNLOO FDQ� RSHUDWH� PRVW� 0HFKDQLPRUSKV� RI� D� SDUWLFXODU� GHVLJQ� RUPDQXIDFWXUH��+RZHYHU��ODFN�RI�IRUPDO�LQVWUXFWLRQ�LQ�WKH�RSHUDWLRQ�RI�RWKHU�0HFKDQLPRUSK�W\SHV�PHDQV�D�SLORW
V�DSWLWXGH�LV�RQ�RQO\�WKHPRVW�IXQGDPHQWDO�OHYHO���5HVWULFWLRQV�DUH�DV�IROORZV�,I�WKH�SLORW�RQO\�KDV�WKH�EDVLF�KDQG�WR�KDQG�FRPEDWVNLOO��WKRVH�DUH�WKH�H[DFW�DELOLWLHV�WKDW�DSSO\�WR�WKH�0HFKDQLPRUSK�LQFRPEDW��7KHQ�12�DGGLWLRQDO�ERQXVHV�DUH�DGGHG��$�ILUVW�OHYHO�FKDUDFWHU�ZLOO�XVXDOO\�KDYH�WZR�DWWDFNV�SHU�PHOHH��,I�WKH�SLORW�GRHV�QRWKDYH�DQ\�NLQG�RI�0HFKDQLPRUSK�KDQG�WR�KDQG�FRPEDW�WUDLQLQJ��EXW�GRHV�NQRZ�KRZ�WR�SLORW�0HFKDQLPRUSKV��KH�RU�VKH�LV�OLPLWHG�WR�RQHDWWDFN� SHU� PHOHH� KDV� DEVROXWHO\� QR�0HFKDQLPRUSK� FRPEDW� ERQXVHV�� DQG� WKH�0HFKDQLPRUSK
V� PD[LPXP� VSHHG�PDQRHXYUDELOLW\� LVUHGXFHG�E\�����
:HDSRQ� 6HOHFWLRQ��7KH� 0HFKDQLPRUSK� SLORW� XVXDOO\� KDV� VHYHUDO� PRGHV� RI� DWWDFN� DYDLODEOH� WR� KLP�� 7KHVH� PD\� LQFOXGH� HQHUJ\ZHDSRQV�� UDLO� JXQV�� JUHQDGH� ODXQFKHUV�� PLVVLOHV�� DQG� KDQG� WR� KDQG� FRPEDW��:HDSRQV� RU� PRGHV� RI� DWWDFN� FDQ� EH� XVHG� LQ� DQ\FRPELQDWLRQ��$QG�UDWH�RI�ILUH�UHVWULFWLRQV�OLPLWV�WKH�SLORW�9ROOH\V�	�%XUVWV��2QH�YROOH\�RU�RQH�EXUVW�FRXQWV�DV�RQH�DWWDFN��HYHQ�LI�D�GR]HQ��\HV������URXQGV�RU�PLVVLOHV�DUH�ILUHG��+RZ"�%HFDXVHLW�UHTXLUH��RQO\�RQH�DWWDFN�DFWLRQ�WR�ILUH�VHYHUDO�VLPXOWDQHRXV�URXQGV�DW�RQH�VSHFLILF�WDUJHW��5ROO�WR�VWULNH�DQG�GRGJH�DV�XVXDO�'LVDGYDQWDJHV�RI�WKH�YROOH\�� 7KH�HQWLUH�YROOH\�RU�EXUVW�PXVW�EH�GLUHFWHG�DW�21(�VSHFLILF�WDUJHW��7KH�FKDUDFWHU�FDQQRW�GLYLGH�D�YROOH\�RU�EXUVW�EHWZHHQ�VHYHUDOWDUJHWV��7R�DWWDFN�PRUH�WKDQ�RQH�WDUJHW�WKH�SLORW�PXVW�WDNH�WLPH�WR�DLP�DQG�ILUH�DW�HDFK��ZKLFK�PHDQV�HDFK�LV�D�VHSDUDWH�DWWDFNWKDW�PHOHH�URXQG��)RU�([DPSOH��$�0HFKDQLPRUSK�ILJKWHU�ZLWK�IRXU�DWWDFNV�SHU�PHOHH�LV�XS�DJDLQVW�IRXU�=HQWUDQ�EDWWOH�SRGV��7KHSLORW�GHFLGHV�WR�ODXQFK�IRXU�PLVVLOHV�DW�RQH�EDWWOH�SRG��7KDW
V�RQH�DWWDFN��OHDYLQJ�WKUHH�PHOHH�DFWLRQV�DWWDFNV�WKDW�FRPEDW�URXQG�+H�FDQ�QRW�ILUH�WKH�IRXU�PLVVLOHV�VLPXOWDQHRXVO\�DW�DOO�IRXU�RI�WKH�HQHP\��7R�VWULNH�DOO�IRXU��WKH�SLORW�PXVW�ILUH�DW�HDFK��LQGLYLGXDOWDUJHW�VHSDUDWHO\��+RZHYHU��WKLV�ZLOO�WDNH�XS�DOO�IRXU�RI�WKH�SLORW
V�DWWDFNV�WKDW�PHOHH�URXQG�����VHFRQGV���� 0XVW�UROO�WR�VWULNH�IRU�WKH�HQWLUH�YROOH\�RU�EXUVW�DV�LI�LW�ZHUH�RQH�XQLW��7KLV�PHDQV�WKDW�WKH�HQWLUH�YROOH\�RU�EXUVW�HLWKHU�VWULNHV�DQGGRHV�PXOWLSOH�GDPDJH��UROO�GDPDJH�IRU�HDFK�PLVVLOH�LQ�WKH�YROOH\��RU�WKH�HQWLUH�YROOH\�PLVVHV��GRLQJ�QR�GDPDJH�DW�DOO��'R�127UROO�WR�VWULNH�IRU�HDFK�LQGLYLGXDO�PLVVLOH�RU�URXQG��$OVR�VHH�0LVVLOHV�IRU�UHODWHG�FRPEDW�GDWD��� &RQWLQXRXV�ILUH�RI�EXUVWV�FDQ�RIWHQ�EH�PDLQWDLQHG�IRU�WKH�HQWLUH�PHOHH��:KLOH�WKH�IXOO�PHOHH�EXUVW�FRXQWV�DV�RQH�DWWDFN�DQG�GRHVVLJQLILFDQW�GDPDJH��WKDW�SDUWLFXODU�ZHDSRQ�FDQQRW�EH�XVHG�DJDLQVW�DQ\�RWKHU�WDUJHWV�IRU�WKDW�HQWLUH�PHOHH�URXQG��� 3D\ORDG��9ROOH\V�DQG�EXUVWV�XVXDOO\�GHSOHWH�D�OLPLWHG�QXPEHU�RI�PLVVLOHV�RU�URXQGV�TXLFNO\��2QFH�WKH�SD\ORDG�LV�H[SHQGHG��WKHZHDSRQ�LV�XVHOHVV�XQWLO�LW�FDQ�EH�UHORDGHG�1RWH��8QOHVV�OLPLWHG�E\�YROOH\V��EXUVWV��RU�RWKHU�OLVWHG�UHVWULFWLRQV��WKH�VDPH�ZHDSRQ�FDQ�EH�ILUHG�UHSHDWHGO\�LQ�WKH�VDPH�PHOHH�RU�LQWDQGHP�ZLWK�RWKHUV�
+RZ�WR�6WULNH��7KH�SURFHGXUH�IRU�DVFHUWDLQLQJ�D�VWULNH�LV�XQFKDQJHG��7KH�DWWDFNHU�UROOV�D����VLGHG�GLH���'�����$�UROO�RI����������RU����LVDQ�DXWRPDWLF�PLVV��$�UROO�RI���RU�KLJKHU�LV�D�VWULNH�KLW���7KH�RQO\�ZD\�DQ�0�'�&��WDUJHW�FDQ�DYRLG�EHLQJ�VWUXFN�LV�E\�GRGJLQJ�RXW�RIWKH�ZD\� RU� SDUU\LQJ� WKH� DWWDFN�� LI� SRVVLEOH�� �5HPHPEHU��$UPRXU�5DWLQJV� �$�5���GR�QRW� DSSO\� WR�0�'�&�� VWUXFWXUHV�� RU�ZKHQ�XSDJDLQVW�ZHDSRQV�WKDW�LQIOLFW�PHJD�GDPDJH��0��'�����6WULNH�%RQXVHV FDQ�EH�JDLQHG�E\�VNLOOV��VXFK�DV�KDQG�WR�KDQG�FRPEDW�DQG�RU0HFKDQLPRUSK�FRPEDW�DQG�IURP�D�KLJK�3K\VLFDO�3URZHVV��3�3���DWWULEXWH��$OO�ERQXVHV�DUH�DFFXPXODWLYH��5HPHPEHU� WKDW�ERQXVHVIURP�0HFKDQLPRUSK�FRPEDW�DSSO\�RQO\�ZKHQ�WKH�0HFKDQLPRUSK�LV�LQYROYHG�LQ�FRPEDW���$�&ULWLFDO�6WULNH�RFFXUV�ZKHQ�D�SOD\HUZLWK� KDQG� WR� KDQG� FRPEDW� VNLOO�PDNHV� DQ� H[WUHPHO\� KLJK� GLH� UROO� WR� VWULNH�ZLWKRXW� WKH� DLG� RI� ERQXV�PRGLILHUV��$Q� XQPRGLILHG��QDWXUDO�����LV�DOZD\V�D�FULWLFDO�KLW��UHJDUGOHVV�RI�KDQG�WR�KDQG�WUDLQLQJ���&ULWLFDO�VWULNHV�GR�GRXEOH�GDPDJH��2SWLRQDO�GDPDJH�WDEOHVPD\�EH�SURYLGHG�IRU�DGGLWLRQDO�VLGH�HIIHFWV�IURP�FULWLFDO�VWULNHV��7KHLU�LQFOXVLRQ�LQ�WKH�JDPH�LV�XS�WR�WKH�*0�DQG�RU�SOD\HUV�&ORVH� 3UR[LPLW\� 6WULNH� %RQXVHV� 7HFKQRORJLFDO� DGYDQFHV� KDYH� PDGH� ZDU� D� ORQJ�UDQJH� DIIDLU�� ZLWK� VROGLHUV� ILULQJ� PLVVLOHV� DWRSSRQHQWV�ZKR�DSSHDU�DV�WLQ\�EOLSV�RQ�D�UDGDU�VFUHHQ�PLOHV�DZD\��+RZHYHU��WKH�FUHDWLRQ�RI�$UPRXU0HFK�DQG�0HFKDQLPRUSKV�KDVUHVWRUHG� WKH� VWUHQJWK�RI� WKH� LQIDQWU\��PDNLQJ� FORVH� UDQJH�FRPEDW�SRVVLEOH��7KXV�� LI�RSSRQHQWV�DUH�ZLWKLQ� FORVH�SUR[LPLW\�RI�RQHDQRWKHU��ZLWKLQ�����IW����P���WKH\�JDLQ�D�ERQXV�RI�����WR�VWULNH��7KLV�ERQXV�DSSOLHV�WR�DOO�FRPEDWDQWV��VNLOOHG�DQG�XQVNLOOHG��XVLQJZHDSRQU\�RU�WKHLU�ILVWV��,W�GRHV�QRW�DSSO\�WR�QRUPDO�KDQG�WR�KDQG�FRPEDW�DPRQJ�KXPDQRLGV�&DOOHG�6KRWV��$�FKDUDFWHU�PD\�DWWHPSW�WR�VKRRW�D�VSHFLILF�WDUJHW�RU�DUHD��7KLV�LV�GRQH�E\�FOHDUO\�VWDWLQJ�ZKDW�WKH�H[DFW�WDUJHW�LV�EHIRUHWKH�UROO� WR�VWULNH�LV�PDGH��2QFH�WKH�VKRW� LV��FDOOHG��� WKH�SOD\HU� UROOV� WKH�XVXDO��'��� WR�VWULNH��$�VXFFHVVIXO� UROO��DERYH�D�����KLWV
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H[DFWO\� ZKDWHYHU� WKH� LQWHQGHG� WDUJHW� ZDV�� XQOHVV� WKH� RSSRQHQW� GRGJHV� RU� SDUULHV�� � &DOOHG� VKRWV� FDQ� EH� DQ� LPSRUWDQW� VWUDWHJ\�HQDEOLQJ�FKDUDFWHUV� WR�GLVDEOH�0HFKDQLPRUSKV�DQG�PLOLWDU\�YHKLFOHV�UDWKHU�WKDQ�GHVWUR\� WKH�ZKROH�WKLQJ��$�FKDUDFWHU�FDQ�GHVWUR\VSHFLILF�WDUJHWV�RQ�0HFKDQLPRUSKV�DQG�YHKLFOHV��VXFK�DV�UDGDU�DQWHQQDV��ZHDSRQ�EDUUHOV��VHQVRUV��PHFKDQLFDO�OHJV��DUPV��HWF���E\PDNLQJ� DQ� DLPHG�� FDOOHG� VKRW�� � 1RWH�� $Q\� VKRW�� ZKLFK� LV� QRW� FDOOHG�� ZLOO� VWULNH� ZKDW� LV� LGHQWLILHG� DV� WKH� PDLQ� ERG\� RI� WKH0HFKDQLPRUSK�RU�YHKLFOH��7KH�PDLQ� ERG\� LV� WKH� ODUJHVW��EXONLHVW�SDUW�RI� WKH� WDUJHW� DQG� WKHUHIRUH�� WKH�PRVW� OLNHO\� WR� EH� KLW�� ,I� DSOD\HU�FDOOV�KLV�VKRW��EXW�PLVVHV�E\�UROOLQJ����RU�OHVV��EXW�DERYH����KH�VKH�VWLOO�VWULNHV��EXW�KLWV�WKH�PDLQ�ERG\�LQVWHDG�RI�WKH�VSHFLILF��FDOOHG��WDUJHW��6RPH�WDUJHWV�PD\�KDYH�D�SHQDOW\�WR�VWULNH�EHFDXVH�RI�WKHLU�VL]H�RU�ORFDWLRQ�7R�5ROO� ZLWK� D� 3XQFK�� )DOO�� RU� ,PSDFW�LV� D� VDYLQJ� WKURZ� RI� VRUWV�� RU� D� VHFRQG� GRGJH�� WR� PLQLPL]H� GDPDJH�� 3OD\HUV� RI� +HURHV8QOLPLWHG�DQG�5LIWV�ZLOO�DOUHDG\�EH�IDPLOLDU�ZLWK�WKLV�KDQG�WR�KDQG�FRPEDW�UXOH��,Q�WKLV�FDVH��LI�WKH�SOD\HU�IDLOV�KLV�GRGJH�UROO�DQG�LVDERXW�WR�EH�KLW�E\�D�PLVVLOH�V���KH�KDV�D�VRUW�RI�VHFRQG�GRGJH�RU�VDYLQJ�WKURZ��ZKHUH�WKH�FKDUDFWHU�WULHV�QRW�WR�UHVLVW�WKH�H[SORVLYHLPSDFW�DQG�UROOV�ZLWK�LW��$�VXFFHVVIXO�UROO�ZLWK�LPSDFW�ZRUNV�VLPLODU�WR�D�GRGJH��7KH�SOD\HU�PXVW�UROO��'���DQG�PDWFK�RU�EHWWHU�WKHUROO�WR�VWULNH��$�VXFFHVV�PHDQV�WKH�FKDUDFWHU�VXIIHUV�RQO\�KDOI�GDPDJH��$�IDLOHG�UROO�PHDQV�D�GLUHFW�KLW�DQG�IXOO�GDPDJH��$�FKDUDFWHUFDQ�UROO�ZLWK�WKH�LPSDFW�IURP�H[SORVLYH�PLVVLOHV��SXQFKHV��ERG\�EORFNV��IDOOV��DQG�VLPLODU�LPSDFW�GDPDJH���<RX�FDQ�QRW�UROO�ZLWK�WKHLPSDFW�RI�DWWDFNV�IURP�DXWR�FDQQRQV��UDLO�JXQV��PDFKLQHJXQV��HQHUJ\�ZHDSRQV��RU�SODVPD�QDSDOP�PLVVLOHV�7KH�'RGJH IRU�0HFKDQLPRUSKV�LV�LGHQWLFDO�WR�LWV�KXPDQ�KDQG�WR�KDQG�FRXQWHUSDUW��7KH�GHIHQGHU�PXVW�UROO�D�WZHQW\�VLGHG�GLH���'����DQG�PDWFK�RU�EHWWHU�KLV�DWWDFNHU
V�UROO�WR�VWULNH��$�VXFFHVVIXO�UROO�PHDQV�KH�KDV�PRYHG�RXW�RI�WKH�ZD\�DQG�WDNHV�QR�GDPDJH��$�IDLOHGUROO�PHDQV�WKH�GRGJH�ZDV�QRW�D�VXFFHVV�DQG�WKH�FKDUDFWHU�LV�KLW��WDNLQJ�IXOO�GDPDJH��7KH�DFWLRQ�RI�GRGJLQJ�W\SLFDOO\�XVHV�XS�RQHPHOHH�DFWLRQ�DWWDFN���$Q�DXWRPDWLF�GRGJH�RU�OHDS�GRGJH�LV�DYDLODEOH�WR�VRPH�0HFKDQLPRUSKV��7KLV�PHDQV�WKH�0HFKDQLPRUSK�LV�VRTXLFN�DQG�DJLOH�WKDW�LW�FDQ�OHDS�RU�PRYH�RXW�RI�WKH�ZD\�ZLWKRXW�ORVLQJ�RQH�PHOHH�DFWLRQ�DWWDFN�6WULNHV�ZLWK�*XLGHG�0LVVLOHVGR�127�HQMR\�WKH�SLORW
V�FRPELQHG�ERQXVHV�WR�VWULNH��EHFDXVH�WKH\�DUH�DOO�VHOI�JXLGHG�PLVVLOHV���5ROOV�WRVWULNH�DUH�PDGH�RQ�WKH�XVXDO��WZHQW\�VLGHG�GLH��0LVVLOHV�FDQ�EH�ODXQFKHG�RQH�DW�D�WLPH��UROO�WR�VWULNH�IRU�HDFK���RU�LQ�YROOH\V�RI�WZRRU�PRUH� �UROO�RQFH�WR�GHWHUPLQH�ZKHWKHU� WKH�HQWLUH� YROOH\� VWULNHV� LWV� WDUJHW��� �$//� WKH�PLVVLOHV� XVHG�E\� WKH�7HOPLQDU� IRUFHV��DUHVHOI�JXLGHG�PLVVLOHV��*HQHUDOO\��PRVW�DUH�SUH�SURJUDPPHG�WR�UHVSRQG�WR�VSHFLILF�LPDJHV��YLGHR�FDPHUDV�RU�VHQVRUV�FRQFHDOHG�LQ�WKHQRVH� RI� WKH�ZDUKHDG��� RU� WR� IROORZ� DQG� VWULNH� DW� D� VSHFLILF� KHDW� RU� UDGLDWLRQ� VLJQDWXUH� WKDW� FOHDUO\� LGHQWLILHV� WKH� HQHP\�� � 6PDUW%RPEV�WKDW�FDQ�LGHQWLI\�WKH�HQHP\�DQG�FKDVH�LW�GRZQ�ZLOO�NHHS�JRLQJ�XQWLO�WKH\�ILQG�D�WDUJHW��RU�DUH�GHVWUR\HG��7KH\�FDQ�DFWXDOO\GRGJH�DWWDFNV�GLUHFWHG�DW�WKHP��DQG�WXUQ�DURXQG�WR�DWWHPSW�WR�KLW�D�WDUJHW�LI�LW�PLVVHV��RU�LI�WKH�WDUJHW�GRGJHV�WKH�ILUVW�DWWDFN��1RWH�$OO�PLVVLOHV�DOZD\V�VWULNH�WKH�PDLQ�ERG\���&RQYHQWLRQDO�*XLGHG�0LVVLOHV������WR�VWULNH��DQG�LQFOXGHV�PLQL�PLVVLOHV�DQG�PRVW�RWKHUW\SHV�RI�PLVVLOHV���6PDUW�0LVVLOHV�����WR�VWULNH�����WR�GRGJH��DQG�KDYH�WZR�DWWDFNV�SHU�PHOHH��XQWLO�LW�KLWV�RU�UXQV�RXW�RI�JDV���/RQJUDQJH��UHIOH[��DQG�PXOWLSOH�ZDUKHDGV�DUH�XVXDOO\��VPDUW�ERPEV��'DPDJH�IURP�0LVVLOH�GLUHFW�KLWV�GRHV�IXOO�GDPDJH��$�YROOH\�RI�PLVVLOHV�LQIOLFWV�IXOO�GDPDJH�IURP�HDFK�DQG�HYHU\�PLVVLOH�LQ�WKH�YROOH\�1HDU�PLVVHV�GR�KDOI�GDPDJH��7KH�ZD\�WR�EH�GDPDJHG�E\�D�QHDU�PLVV�LV�E\�JHWWLQJ�FDXJKW�ZLWKLQ�WKH�EODVW�UDGLXV�RI�WKH�WDUJHW�VWUXFNE\�D�GLUHFW�KLW��)RU�H[DPSOH��<RXU�FRPSDQLRQ�VWDQGLQJ����IHHW���P��DZD\��LV�KLW�E\�D�KLJK�H[SORVLYH�PLVVLOH�ZLWK�D����IRRW���P�EODVW�DUHD��+H�WDNHV�IXOO�GDPDJH�IURP�WKH�GLUHFW�KLW��EXW�\RXU�FKDUDFWHU�LV�DOVR�FDXJKW�LQ�WKH�EODVW�EHFDXVH�KH�ZDV�VWDQGLQJ�VR�FORVH�)RUWXQDWHO\��WKH�VHFRQG�FKDUDFWHU�WDNHV�KDOI�GDPDJH�VLQFH�KH�ZDV�QRW� WKH�WDUJHW�WKDW�WRRN�WKH�IXOO�EUXQW�RI� WKH�DWWDFN�� �$V�KH�ZDVFDXJKW�LQ�WKH�EDFNODVK�RI�WKH�LPSDFW�'DPDJH�FDQ�EH�UHGXFHG�E\�KDOI�DJDLQ�LI�WKH�SOD\HU�PDNHV�VXFFHVVIXO�VDYLQJ�WKURZ�WR��UROO�ZLWKSXQFK��IDOO�RU�LPSDFW����&KDUDFWHUV�ZKR�DUH� WKH�WDUJHW�RI�DQ�DWWDFN�FDQ�UHGXFH�GDPDJH�E\�KDOI�E\��UROOLQJ�ZLWK� WKH�SXQFK�� IDOO�RULPSDFW���,Q�WKLV�FDVH��WKH�SOD\HU�IDLOV�KLV�GRGJH�UROO�DQG�LV�KLW�E\�D�PLVVLOHV��+RZHYHU��KH�WULHV�QRW�WR�UHVLVW�WKH�H[SORVLRQ�DQG�UROOVZLWK�WKH�LPSDFW��$�VXFFHVVIXO�UROO�PHDQV�WKH�FKDUDFWHU�VXIIHUV�KDOI�GDPDJH��$�IDLOHG�UROO�PHDQV�D�GLUHFW�KLW�GRHV�IXOO�GDPDJH�'RGJLQJ�*XLGHG�0LVVLOHV LV�SRVVLEOH�ZLWK�YROOH\V�RI�RQH��WZR��RU�HYHQ�WKUHH�PLVVLOHV��+RZHYHU��LW�LV�LPSRVVLEOH�WR�GRGJH�D�YROOH\�RIIRXU�RU�PRUH�PLVVLOH�7KH�FKDUDFWHU�KDV�WZR�RSWLRQV�WR�DYRLG�RU�PLQLPL]H�WKH�GDPDJH�RI�D�PDVVLYH�PLVVLOH�YROOH\��WU\�WR�UROO�ZLWKWKH�LPSDFW��WDNH�KDOI�WKH�QRUPDO�GDPDJH��RU�VKRRW�WKH�PLVVLOHV�GRZQ�EHIRUH�WKH�VWULNH�6KRRWLQJ�DW�0LVVLOHV DQG�GHSOHWLQJ�WKHLU�0�'�&��FDQ�GHWRQDWH�DQG�GHVWUR\�LW��+RZHYHU��WKHUH�DUH�UHVWULFWLRQV��� 7KH�FKDUDFWHU�PXVW�KDYH�DQ�DWWDFNV��DYDLODEOH�WR�KLP�E�WKDW�PHOHH�WR�DVVDLO�WKH�PLVVLOH�� ,I�DOO� WKH�DWWDFNV� IRU� WKH�PHOHH�KDYHDOUHDG\�EHHQ�XVHG�XS��WKH�FKDUDFWHU�FDQ�QRW�VKRRW�DW�WKH�PLVVLOH�V���� 7KH�FKDUDFWHU�FDQ�RQO\�VKRRW�DW�RQH�PLVVLOH��ZLWKLQ�WKH�YROOH\��DW�D�WLPH��$�YROOH\�RI�VL[�PLVVLOHV�ZRXOG�UHTXLUH�VL[�DWWDFNV�ZKLFK�LV�LPSRVVLEOH�DW�WKH�VSHHG�D�PLVVLOH�WUDYHOV��7KLV�PHDQV�WKH�SOD\HU�KDV�RQO\�RQH�RU�WZR�DWWDFNV��*0�GLVFUHWLRQ��WR�VKRRWDW� RQH� RU� WZR�PLVVLOHV� ZLWKLQ� WKH� YROOH\�� +RZHYHU�� LI� RQH� PLVVLOH� LV� GHWRQDWHG�� WKHUH� LV� D� ���� FKDQFH� �������� WKDW� LWVH[SORVLRQ�ZLOO�GHWRQDWH�DOO�WKH�RWKHU�PLVVLOHV�LQ�WKH�HQWLUH�YROOH\��� 7KH�SOD\HU�FDQ�DOVR�XVH�KLV�RZQ�PLVVLOHV��LI�DYDLODEOH��VKRRW�GRZQ�D�PLVVLOH�YROOH\��8QGHU�WKLV�FLUFXPVWDQFH��WKHUH�LV�D������������OLNHOLKRRG�RI�GHWRQDWLQJ�WKH�HQWLUH�YROOH\�RI�PLVVLOHV�EHIRUH�WKH\�KLW��� ,I� WKH�0�'�&��RI� WKH�PLVVLOH� LV�QRW�FRPSOHWHO\�GHSOHWHG�� LW� LV�GDPDJHG��EXW�GRHV�QRW�GHWRQDWH�DQG�ZLOO�VWLOO�VWULNH� WKH�WDUJHW�LQIOLFWLQJ�IXOO�GDPDJH��� $WWDFNV�RQ�D�PLVVLOH�RU�PLVVLOH�YROOH\�FRXQW�DV�D�QRUPDO� DWWDFN��� 6SHFLDO�0LVVLOH�'HIHQFH�7DFWLF��,I�D�PLVVLOH�FDQ�QRW�EH�GRGJHG��WKH�SLORW�FDQ�VDFULILFH�WKH�0HFKDQLPRUSK
V�DUPV�E\�FRYHULQJLWV�PDLQ�ERG\�ZLWK�WKHP��WKXV�DOORZLQJ�WKH�DUPV�WR�WDNH�WKH�GDPDJH�LQVWHDG�RI�WKH�ERG\��7KH�GLVDGYDQWDJH�RI�WKLV�WDFWLF�LV�WKDWWKH�DUPV�DUH�OLNHO\�WR�EH�EORZQ�WR�VPLWKHUHHQV
00HHFFKKDDQQLLPPRRUUSSKK 11HHXXUUDDOO ))HHHHGGEEDDFFNN,I�WKH�SLORW�LV�FRQQHFWHG�SK\VLFDOO\�WR�D�0HFKDQLPRUSK�FRQWURO�V\VWHP�YLD�D�F\EHUQHWLF�01,�RU�D�WHOHPHFKDQLF�FRQQHFWLRQ�WKHSRVVLELOLW\� H[LVWV� IRU� DQ� RYHUORDG� RI� WKH� 0HFKDQLPRUSK� HOHFWURQLF� DQG� HOHFWULFDO� V\VWHPV�� � ,I� WKH� 0HFKDQLPRUSK� WDNHV� VXIILFLHQW
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GDPDJH�� WKH� RSHUDWRU� IHHOV� SDLQ� IURP� WKH� KLW�� � 7KH� GDPDJH� WR� WKH� SLORW� GHSHQGV� RQ� WKH� W\SH� RI� 1HXUDO� ,QWHUSUHWHU� XVHG�� � 6HH� WKHGHVFULSWLRQV�EHORZ�6DYLQJ�7KURZ� (OHFWULFDO�FXUUHQW�UXQQLQJ�WKURXJK�WKH�ERG\�LQIOLFWV�WKH�GDPDJH��,I�WKH�SLORW�VXUYLYHV��WKH�UHFRYHU\�LV�VZLIW��&RPSOHWHUHFRYHU\�RI�DQ\�ORVW�6�'�&�ZLWKLQ�DQ�KRXU�DQG�KLW�SRLQWV�DUH�UHFRYHUHG�WZLFH�DV�TXLFNO\�DV�QRUPDO��7KH�SUREOHP�LV� WKDW�DOO� WKRVHVKRFNV�FRXOG�GLVUXSW�WKH�KHDUW��EUDLQ�DQG�RWKHU�LQWHUQDO�RUJDQV���2QFH�WKH�SLORW
V�+LW�3RLQWV�KDYH�UHDFKHG�]HUR������HYHU\�WLPH�WKHSLORW�WDNHV�DQRWKHU�KLW�LW�ZLOO�UHTXLUH�D�6DYLQJ�7KURZ�DJDLQVW�(OHFWULFLW\�����RU�EHWWHU�RQ�7ZHQW\�6LGHG��ZLWK�DQ\�3�(��ERQXV�DGGHGLQ���0DNLQJ�WKH�VDYH�PHDQV�WKH�FKDUDFWHU�VXIIHUV�SDLQ��EXW�QR�UHDO�GDPDJH��)DLOLQJ�WR�VDYH�PHDQV�WKH�FKDUDFWHU
V�KHDUW�VWRSV�DQG�WKHFKDUDFWHU�LV�PXVW�GR�WKH�XVXDO�VDYH�YHUVXV�&RPD�'HDWK�ZLWK�3�(�ERQXVHV��LI�DQ\��7HOHPHFKDQLF�3LORWV��&DQ�LQVXODWH�DJDLQVW�1HXUDO�)HHGEDFN�EXW�WKH�FRFNSLW�GHVLJQ�WDNHV�XS�YDOXDEOH�PRGXOH�VSDFH�
$$UUPPRRXXUU00HHFFKK 33RRZZHHUUDDUUPPRRXXUU &&RRPPEEDDWW7KH�$UPRXU0HFK�LV�FOHYHU�LQQRYDWLRQ�EDVHG�RQ�WKH�0HFKDQLPRUSK�EXW�LV�DFWXDOO\�D�VPDOO�YHKLFOH�WKDW�FDQ�UHPRGXODWH�LQWR�D3RZHUDUPRXU�DURXQG�WKH�SLORW�� � �7KH�$UPRXU0HFK
V�SRZHUDUPRXU�IRUP� LV�GXEEHG�WKH�9DQJXDUG�0RGH�� �$UPRXU0HFKV� UHVSRQG�WRDQG�PDJQLI\�WKH�QDWXUDO�SK\VLFDO�DWWULEXWHV�RI�WKH�SLORW�PRVW�FRPPRQO\�ZHDULQJ� WKH�%RG\�6HQVRU�$UPRXU���7KH�SLORW�FDQ�DOVR�RSW�WRKDYH�D�0�1�,�F\EHU�LQWHUIDFH��LQ�ZKLFK�WKH�&\EHU�0�1�,�FRPEDW�GHVFULSWLRQ�ZRXOG�EH�XVHG��EXW�VWLOO�PXVW�ZHDU�D�IRUP�RI�ERG\�DUPRXUWKDW� LV� FRPSDWLEOH� ZLWK� WKH�9DQJXDUG� FRQILJXUDWLRQ�� � )RU� WKH� VPDOOHVW� W\SHV� RI� $UPRXU0HFK�� WKH� SLORW� XVXDOO\� PXVW� ZHDU� FRPEDWDUPRXU�VSHFLDOO\�GHVLJQ�WR�FRQQHFW�WR�WKH�9DQJXDUG�IRUP���,Q�PRVW�FDVHV�WKH�$UPRXU0HFK
V�YHKLFOH�PRGH�DVVHPEOHV�LWVHOI�DURXQG�WKHDUPRXU�WR�HQKDQFH�LW�ZLWK�KLGGHQ�ZHDSRQ�V\VWHPV�7\SH� %RG\�$UPRXU�LQWHUQDO�VHQVRU�SDFNDJH�0�1�,�5DQJH� 2QO\�ZKHQ�FRQQHFWHG�WR�WKH�9DQJXDUG�PRGH�V\VWHPV�&\EHUQHWLF�7\SH��1RQH1HXUDO�)HHGEDFN�3RVVLELOLW\��1RQHx ��DWWDFNV�SHU�PHOHH��SOXV�WKRVH�RI�WKH�SLORW��x $GG�RQH�DGGLWLRQDO�DFWLRQ�DWWDFN�DW�OHYHOV�WKUHH��QLQH��DQG�ILIWHHQ�x ���WR�VWULNH�x ���WR�SDUU\x ���WR�GRGJH�LI�D�JURXQG�HIIHFW�YHKLFOH�PRGH�x ���WR�GRGJH�LI�D�IO\LQJ�YHKLFOH�PRGH�x ���WR�GRGJH�LI�D�SRZHUHG�ZDWHU�YHKLFOH�PRGH�x &ULWLFDO�VWULNH�VDPH�DV�SLORW
V�KDQG�WR�KDQG�
%%RRGG\\ ��66HHQQVVRRUU $$UUPPRRXXUU 00��11��,, &&RRPPEEDDWW7KH�RQO\� )HHGEDFN�VDIH� FRQWURO� V\VWHP� IRU� D�0HFKDQLPRUSK� LV� WKH� XVH� RI� VSHFLDO� ERG\� DUPRXU� ZLWK� VHQVRUV� VWUDWHJLFDOO\SODFHG�WKURXJKRXW���7KH�VHQVRUV�LQWHUSUHW�PXVFOH�UHDFWLRQV�UDWKHU�WKDQ�WKH�GLUHFW�QHXUDO�VLJQDOV�FRPLQJ�IURP�WKH�EUDLQ���7KLV�V\VWHP�LVWKH� VDIHVW� DQG�PRVW� QRQ�LQYDVLYH�PHWKRG�RI�0HFKDQLPRUSK� FRQWURO� IRU� QRQ�SVLRQLF� SLORWV�� �+RZHYHU� WKH�YHU\� QDWXUH� RI� WKH� VHQVRUV\VWHP�PHDQV�WKDW�WKH�UHVSRQVLYHQHVV�DQG�FRQWURO�RI�WKH�$OWHUQDWH�0RGH��ZKHWKHU�LW�EH�)XVLOLHU�RU�&UHDWXUH��LV�GLPLQLVKHG�FRPSDUHG�WRWKH�LQYDVLYH�F\EHUQHWLF�0�1�,���7KLV�LV�WKH�V\VWHP�WKDW�FDGHW�SLORWV�IURP�DQ\�)DFWLRQ�RU�&ODQ�DUH�WUDLQHG�RQ���7KH�0HFKDQLPRUSK�FDQ�EHRSWLPLVHG� IRU� WKH�SLORW
V�ELR�UHDGLQJV� UHVXOWLQJ� LQ�D� VOLJKWO\�KLJKHU�SHUIRUPDQFH�EXW� OLPLWLQJ� WKH�XQLW
V�RSHUDWLRQ� WR� WKDW�SLORW�� �&LYLO'HIHQFH�DQG�DUPHG�IRUFHV�0HFKDQLPRUSKV�XVH�D�VWDQGDUG�V\QFKURQLVDWLRQ�VHWWLQJ�DV�D�WUDGH�RII�IRU�XVH�E\�PDQ\�GLIIHUHQW�SLORWV���2QO\FHUWLILHG�DFHV�DQG�RIILFHUV�FDQ�SHUVRQDOLVH�WKHLU�PLOLWDU\�0HFKDQLPRUSKV�IRU�RSWLPDO�SHUIRUPDQFH�7\SH� %RG\�$UPRXU�LQWHUQDO�VHQVRU�SDFNDJH�0�1�,�5DQJH� &RFNSLW�DVVHPEO\�RQO\�&\EHUQHWLF�7\SH��1RQH1HXUDO�)HHGEDFN�3RVVLELOLW\��1RQHx ��DWWDFNV�SHU�PHOHH��SOXV�WKRVH�RI�WKH�SLORW��x $GG�RQH�DGGLWLRQDO�DFWLRQ�DWWDFN�DW�OHYHOV�WKUHH��ILYH��QLQH��DQG�ILIWHHQ�x ���WR�VWULNH�����WR�VWULNH�ZKHQ�2SWLPLVHGx ���WR�VWULNH�ZLWK�ZHDSRQV�V\VWHPVx ���WR�SDUU\�����WR�SDUU\�ZKHQ�2SWLPLVHGx ���WR�GRGJH�LQ�)XVLOLHU�PRGH�����WR�GRGJH�ZKHQ�2SWLPLVHGx ���WR�UROO�ZLWK�D�SXQFK�RU�IDOO�ZLWK�DQ�LPSDFW��UHGXFLQJ�GDPDJH�E\�KDOI�x 1R�OHDS�GRGJH�LQ�EDVLF�VHWWLQJ��SRVVLEOH�ZKHQ�2SWLPLVHGx 1R�OHDS�NLFN�LQ�EDVLF�VHWWLQJ��SRVVLEOH�ZKHQ�2SWLPLVHGx &ULWLFDO�VWULNH�VDPH�DV�SLORW
V�KDQG�WR�KDQG�x %RG\�EORFN�WDFNOH�UDP���%RG\�IOLS�SRVVLEOH�ZKHQ�2SWLPLVHG



0HFKDQRLG�6SDFH� 7KH�0HFKDQLPRUSKV %\�-DPLH�%RUJ

6RXUFHERRN�6XEPLVVLRQ 3DJH��� RI���� 5LIWHU�6XEPLVVLRQ

&&\\EEHHUU��66\\VVWWHHPP 00��11��,, &&RRPPEEDDWW6RPH�SLORWV�IDYRXU�WKH�F\EHUQHWLF�0HFKDQLPRUSK�1HXUDO�,QWHUSUHWHU�LPSODQWV��7KH�F\EHUQHWLF�LPSODQWV�WKURXJKRXW�WKH�SLORW
VQHUYRXV� V\VWHP�HQDEOH�D�QHDU� V\QFKURQRXV�PHUJLQJ� RI� WKH�0HFKDQLPRUSK
V�J\UR�DQG�ZHDSRQV�V\VWHPV� WR� WKH�SLORW�� �7KH�SLORW�PXVWFODPS�GRZQ�LQWR�WKH�FRFNSLW�VHDW�DQG�DWWDFK�D�IOH[LEOH�SUREH�LQWR�WKH�F\EHUQHWLF�SRUW�DW�WKH�EDFN�RI�WKH�SLORW
V�QHFN���7KH�GRZQVLGH�WRWKLV�PHWKRG�LV�WKH�SRVVLELOLW\�RI�1HXUDO�)HHGEDFN�WKURXJK�WKH�0HFKDQLPRUSK
V�HOHFWULFDO�V\VWHPV�7\SH� &\EHUQHWLF�LPSODQW0�1�,�5DQJH� &RFNSLW�DVVHPEO\�RQO\�&\EHUQHWLF�7\SH��&HUHEUDO�FRUWH[�LQWHUSUHWHU�KRXVHG�LQ�WKH�DEGRPLQDO�FDYLW\�ZLWK�QHXUDO�VHQVRUV�UXQQLQJ�WKURXJK�WKH�VSLQH�LQWR�WDUJHWPXVFOHV�DQG�LQQHU�HDU���01,�SUREH�DVVHPEO\�SURWUXGHV�DW�WKH�UHDU�RI�WKH�QHFN�1HXUDO�)HHGEDFN�3RVVLELOLW\���'��GDPDJH�IRU�HYHU\����0�'&�LQIOLFWHG�RQ�WKH�0HFKDQLPRUSK�x ��DWWDFNV�SHU�PHOHH��SOXV�WKRVH�RI�WKH�SLORW��x $GG�RQH�DGGLWLRQDO�DFWLRQ�DWWDFN�DW�OHYHOV�WKUHH��VL[��HOHYHQ��DQG�ILIWHHQ�x ���RQ�LQLWLDWLYH�x ���WR�VWULNH�LQ�+DQG�WR�+DQG�&RPEDWx ���WR�VWULNH�ZLWK�ZHDSRQV�V\VWHPVx ���WR�SDUU\x ���WR�GRGJH�LQ�)XVLOLHU�PRGHx ���WR�UROO�ZLWK�D�SXQFK�RU�IDOO�ZLWK�DQ�LPSDFW��UHGXFLQJ�GDPDJH�E\�KDOI�x &ULWLFDO�VWULNH�VDPH�DV�SLORW
V�KDQG�WR�KDQG�x %RG\�EORFN�WDFNOH�UDP����'��0�'�SOXV�D�����FKDQFH�RI�NQRFNLQJ�DQ�RSSRQHQW�GRZQ��FDXVLQJ�KLP�WR�ORRVH�LQLWLDWLYH�DQG�RQHDWWDFN�WKDW�PHOHH�URXQG�
77HHOOHHPPHHFFKKDDQQLLFF &&RRQQWWUURROO &&RRPPEEDDWW$�SLORW�ZLWK�WKH�SVLRQLF�DELOLW\�RI�7HOHPHFKDQLFV�FDQ�RSHUDWH�WKH�YHKLFOH�ZLWK�DOO�WKH�ERQXVHV�RI�D�QDWXUDO�FRQQHFWLRQ�WR�WKHPDFKLQH��7KH�GRZQVLGH�WR�WKLV�PHWKRG�LV�WKH�SRVVLELOLW\�RI�1HXUDO�)HHGEDFN�WKURXJK�WKH�0HFKDQLPRUSK
V�HOHFWULFDO�V\VWHPV���$OVR�WKHSVLRQLF� SLORW� LV� OLPLWHG� WR� WKH� GXUDWLRQ� RI� WKH� 7HOHPHFKDQLF� DELOLW\�� �0DQ\� XQLWV� KDYH� IDLO�VDIHV� EXLOW� LQWR� WKHP� WKDW� PRGXODWH� WKH)XVLOLHU�PRGH�EDFN�LQWR�WKH�YHKLFOH�PRGH�RQFH�D�7HOHPHFKDQLF�OLQN�LV�EURNHQ���7KHUH�LV�3VL�7HFKQLFLDQV�RQ�7HOPLQDU�ZKR�FDQ�H[WHQGWKH� GXUDWLRQ� RI� D� SV\FKLF� FRQQHFWLRQ�ZLWK� WKH�0HFKDQLPRUSK� LI� WKH� SLORW� LV� SVLRQLF�� � 7KHUH� DUH� DOVR� XQVFUXSXORXV� 3VL�7HFKQLFLDQVKRFNLQJ�RII�7HOHPHFKDQLF�KHOPHWV�WR�QRQ�SVLRQLFV�DW�WKH�FRVW�RI�WKHLU�PHQWDO�HQGXUDQFH���7KH�UHVXOW�RI�WKHVH�LOOHJDO�PDFKLQHV�LV�D�SLORWZKR�FDQQRW�FRQFHQWUDWH�RQ�RUGHUV�RU�PLVVLRQ�SDUDPHWHUV�ZKLOH�HQJDJLQJ� LQ�FRPEDW�RU�HYHQ�SDWUROOLQJ� LQ�)XVLOLHU�PRGH� �VHH�WKH�3VL�7HFKQLFLDQ�3�&�&�IRU�GHWDLOV��7\SH� 8VH�RI�WKH�7HOHPHFKDQLFV�3VLRQLF�3RZHU7HOHPHFKDQLF�5DQJH� 7RXFK�RU����P�DZD\���$VNHOODQ�%HDVW�ULGHUV�FDQ�FRQWURO�WKH�XQLW�E\�WRXFK�LQ�DQ\�PRGH��LI�WKH\�KDYH�WKLV�DELOLW\�&\EHUQHWLF�7\SH��1RQH�1HXUDO�)HHGEDFN�3RVVLELOLW\���'��GDPDJH�IRU�HYHU\����0�'&�LQIOLFWHG�RQ�WKH�0HFKDQLPRUSK�x ��DWWDFNV�SHU�PHOHH��SOXV�WKRVH�RI�WKH�SLORW��x $GG�RQH�DGGLWLRQDO�DFWLRQ�DWWDFN�DW�OHYHOV�WKUHH��ILYH��HLJKW��HOHYHQ��DQG�ILIWHHQ�x ���RQ�LQLWLDWLYH�x ���WR�VWULNH�LQ�+DQG�WR�+DQG�&RPEDWx ���WR�VWULNH�ZLWK�ZHDSRQV�V\VWHPVx ���WR�SDUU\x ���WR�GRGJH�LQ�)XVLOLHU�PRGHx ���WR�UROO�ZLWK�D�SXQFK�RU�IDOO�ZLWK�DQ�LPSDFW��UHGXFLQJ�GDPDJH�E\�KDOI�x &ULWLFDO�VWULNH�VDPH�DV�SLORW
V�KDQG�WR�KDQG�x %RG\�EORFN�WDFNOH�UDP����'��0�'�SOXV�D�����FKDQFH�RI�NQRFNLQJ�DQ�RSSRQHQW�GRZQ��FDXVLQJ�KLP�WR�ORRVH�LQLWLDWLYH�DQG�RQHDWWDFN�WKDW�PHOHH�URXQG�
&&\\EEHHUU��,,QQWWHHJJUUDDWWLLRRQQ 00��11��,, &&RRPPEEDDWW&ODQ� 'HVKOHUU� H[LVWHQFH� LV� EDVHG� RQ� D� KRUULEOH� SUHPLVH�� � 7KH\� EHOLHYH� WKH� 0HFKDQRLGV� ZHUH� RQ� WKH� ULJKW� WUDFN�� � 7R� EHSRZHUIXO�DQG�ORQJ�OLYHG��WKH\�PXVW�IRUJR�WKHLU�PRUWDO�ERGLHV�DQG�KDYH�WKHLU�EUDLQV�DQG�QHUYRXV�V\VWHPV�ZLUHG�LQWR�PDFKLQHV��$W�ILUVWWKH�PRYHPHQW�ZDV�PHUHO\�SDUW�FXOW�SDUW�VXSUHPDFLVW�RUJDQLVDWLRQ�ZRUVKLSSLQJ�WKH�0HFKDQRLGV��,W�ZDVQ
W�XQWLO�D�'HVKOHUU�FXOW�PHPEHUIRXQG� WKHLU�+RO\�*UDLO� WKDW� WKH�FXOW�EHFDPH� D� IXOO�JURZQ�&ODQ� LQ� WKHLU�RZQ�ULJKW��7KH�+RO\�*UDLO�ZDV� WKH�0HFKDQRLG� FORQLQJ� DQGFDVLQJ� LQWHJUDWLRQ� IDFLOLW\�� � &ODQ� 'HVKOHUU� ILUVW� VWDUWHG� FUHDWLQJ� IXOO� FRQYHUVLRQ� F\ERUJV� EXW� ZLWK� WKH� DGYHQW� RI� 0HFKDQLPRUSKUHYROXWLRQ�� WKH� FXOWLVWV� VRRQ� GHYHORSHG� PHWKRGV� RQ� LQFRUSRUDWLQJ� WKHPVHOYHV� LQWR� 0HFKDQLPRUSK� ERGLHV�� � 7KH� &\EHU�,QWHJUDWLRQV\VWHP� LV� WKH� LQWHUIDFH� V\VWHP� XVHG� ZKHQ� D� FXOWLVW
V� EUDLQ� DQG� QHUYRXV� V\VWHP� LV� SODFHG� LQWR� D� 0HFKDQLPRUSK� XQLW� ILWWHG� ZLWK� DPRGLILHG�0HFKDQRLG� HQYLURQPHQWDO� FRQWDLQPHQW� FKDPEHU�� � 7KH�XQLRQ� LV� D� FRPSOHWH� LQWHJUDWLRQ� LQWR� WKH�0HFKDQLPRUSK
V� V\VWHPV�7KH�0HFKDQLPRUSK
V�GHVWUXFWLRQ�PHDQV�WKH�EUDLQ
V�GHDWK���7KH�+DQG�WR�+DQG�&RPEDW�PRYHV�DUH�WDXJKW�WR�WKH�&XOWLVW�WR�PDNH�WKH�PRVWRI�WKHLU�PHWDO�ERGLHV�LQ�)XVLOLHU�0RGH�
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7\SH� &\EHUQHWLF�LQWHJUDWLRQ�LQWR�HQYLURQPHQWDO�FRQWDLQPHQW�FKDPEHU�0�1�,�5DQJH� HQYLURQPHQWDO�FRQWDLQPHQW�FKDPEHU�RQO\�&\EHUQHWLF�7\SH��/LIH�VXSSRUW�V\VWHPV�NHHSLQJ�WKH�EUDLQ�PDWWHU�DQG�QHUYRXV�V\VWHP�DOLYH�DQG�IXQFWLRQDO�1HXUDO�)HHGEDFN�3RVVLELOLW\��5ROO�WR�VDYH�YV�(OHFWULFLW\�ZKHQ�����DQG�����0�'&�GDPDJH�LV�LQIOLFWHG�RQ�WKH�0HFKDQLPRUSK�x 'R�127�DGG�DQ\�SLORW�3�3�ERQXVHV�WR�WKH�IROORZLQJ�ERQXVHV��7KH�FXOWLVW
V�DWWULEXWHV�DUH�QRZ�,�4��0�(��DQG�0�$�x ��DWWDFNV�WRWDO�ZLWK�WKH�LQWHJUDWHG�'HVKOHUU�FXOWLVW�x $GG�RQH�DGGLWLRQDO�DFWLRQ�DWWDFN�DW�OHYHOV�WKUHH��ILYH��HLJKW��HOHYHQ��DQG�ILIWHHQ�x ���RQ�LQLWLDWLYH�x ���WR�VWULNH�LQ�+DQG�WR�+DQG�&RPEDWx ���WR�VWULNH�ZLWK�ZHDSRQV�V\VWHPVx ���WR�SDUU\x ���WR�GRGJH�LQ�)XVLOLHU�PRGHx ���WR�UROO�ZLWK�D�SXQFK�RU�IDOO�ZLWK�DQ�LPSDFW��UHGXFLQJ�GDPDJH�E\�KDOI�x ���WR�OHDS�GRGJH��$�OHDS�GRGJH�LV�DQ�DXWRPDWLF�GRGJH��ZKLFK�FDXVHV�QR�ORVV�RI�DWWDFNV�SHU�PHOHH��7KH�LQWHJUDWLRQ�UHVXOWV�LQ�D0HFKDQLPRUSK�VR�PDQRHXYUDEOH�WKDW�WKH�XQLW�FDQ�GRGJH�DQ�DWWDFN�ZKLOH�PRYLQJ�WR�FRXQWHUDWWDFN�DQ�HQHP\�)XVLOLHU�0RGH�+DQG�WR�+DQG�&RPEDW�VHH�0HFKDQLPRUSK�FRQVWUXFWLRQ�IRU�XSJUDGHV�(VFDSH�0RYHV�5ROO�ZLWK�SXQFK��IDOO�RU�LPSDFW�'HIHQVLYH�0RYHV�'RGJH��3DUU\��DQG�$XWRPDWLF�3DUU\+DQG�$WWDFNV� 6WULNH��3XQFK���.QLIH�+DQG��3RZHU�3XQFK%DVLF�)RRW�$WWDFNV�.LFN�$WWDFN��5RXQGKRXVH�.LFN��'URS�.LFN��&RPELQDWLRQ�)DOO���'RGJH���.LFN�-XPSLQJ�)RRW�$WWDFNV� -XPS�.LFN6SHFLDO�$WWDFNV� /HDS�$WWDFN��%RG\�%ORFN���7DFNOH��%RG\�)OLS���7KURZ
55RREERRWW $$QQLLPPDDOO &&RRPPEEDDWW7KLV�VNLOO�LV�QHFHVVDU\�IRU�SLORWV�RI�7\SH�$OSKD�0HFKDQLPRUSKV��ZKLFK�KDYH�EHHQ�GHVLJQHG�WR�HPXODWH�DQLPDOV���7KLV�VNLOO�LVDOVR�KDQG\�WR�SLORW�VWDQGDUG�0HFKDQLPRUSKV�ZLWK�D�URERW�DQLPDO�WUDQVSRUW�PRGH���7KLV�FRPEDW�WUDLQLQJ�DOORZV�D�SLORW�WR�PLPLF�DQLPDOPRYHPHQWV� IOXLGO\� ZLWKRXW� WKH� XVH� RI� DQ\� 1HXUDO� ,QWHUSUHWHU� HTXLSPHQW�� � 7KH� URERW� DQLPDO� FDQ� UXQ�� MXPS�� VZLP�� GLYH� DQG� FODZGHSHQGLQJ�RQ�WKH�W\SH�RI�EHDVW�WKH�URERW�LV�HPXODWLQJ�DQG�WKH�PRGXOHV�LQVWDOOHG�7\SH� %RG\�$UPRXU�LQWHUQDO�VHQVRU�SDFNDJH�0�1�,�5DQJH� 2QO\�ZKHQ�FRQQHFWHG�WR�WKH�9DQJXDUG�PRGH�V\VWHPV�&\EHUQHWLF�7\SH��1RQH1HXUDO�)HHGEDFN�3RVVLELOLW\��1RQHx ��DWWDFN�SHU�PHOHH��SOXV�WKRVH�RI�WKH�SLORW��x $GG�RQH�DGGLWLRQDO�DFWLRQ�DWWDFN�DW�OHYHOV�WKUHH��ILYH��QLQH��DQG�ILIWHHQ�x ���WR�VWULNH�x ���WR�SDUU\x ���WR�GRGJH�LI�D�JURXQG�DQLPDO�x ���WR�GRGJH�LI�D�IO\LQJ�DQLPDO�x ���WR�GRGJH�LI�DQ�DTXDWLF�DQLPDO�x &ULWLFDO�VWULNH�VDPH�DV�SLORW
V�KDQG�WR�KDQG�$QLPDO�0RGH�&RPEDW �VHH�0HFKDQLPRUSK�FRQVWUXFWLRQ�IRU�XSJUDGHV�(VFDSH�0RYHV�5ROO�ZLWK�SXQFK��IDOO�RU�LPSDFW�'HIHQVLYH�0RYHV�'RGJH+DQG�$WWDFNV� &ODZ��6ZDW��5HVWUDLQHG�3XQFK���3RZHU�6ZDW��3XQFK�%DVLF�)RRW�$WWDFNV�.LFN�$WWDFN��5HDU�/HJV�6SHFLDO�$WWDFNV� /HDS�$WWDFN��%RG\�%ORFN���7DFNOH��%LWH%$6,&0(&+$1,0253+�&20%$77KLV� LV� WKH� OHYHO� RI� FRPEDW� DYDLODEOH� WR�0HFKDQLPRUSK� SLORWV�ZKR� GLG� QRW� VSHFLDOLVH� LQ� WKH�0HFKDQLPRUSK� W\SH� WKH\� DUHFXUUHQWO\�SLORWLQJ���7KH�YDULRXV�VL]HV�DQG�VKDSHV�RI�0HFKDQLPRUSKV�UHTXLUH�WKH�LQGLYLGXDO�SXUFKDVLQJ�RI�VNLOOV�WR�DYRLG�WKH�%DVLF�OHYHO�7KLV�LV�DOVR�WKH�OHYHO�RI�FRPEDW�SLORWV�FDQ�DFKLHYH�ZKHQ�SLORWLQJ�RQ�0DQXDO�2YHUULGH�DQG�QRW�XVLQJ�WKH�SURSHU�,QWHUIDFLQJ�V\VWHP�x ��DWWDFN�SHU�PHOHH��SOXV�WKRVH�RI�WKH�SLORW��x ���WR�VWULNH�x ���WR�SDUU\x ���WR�GRGJH(VFDSH�0RYHV�5ROO�ZLWK�SXQFK��IDOO�RU�LPSDFW�'HIHQVLYH�0RYHV�'RGJH+DQG�$WWDFNV� 6WULNH%DVLF�)RRW�$WWDFNV�1RQH
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6SHFLDO�$WWDFNV�%RG\�%ORFN���7DFNOH
0RGXODU�&RPEDW�5XOHV7KH� DGGLWLRQDO� IOH[LELOLW\� RI�0HFKDQLPRUSKV� DQG� $UPRXU0HFKV� DV� ZHOO� DV� WKH� GHFHSWLYH� WUDQVSRUW� PRGH� FKDQJLQJ� LQWR� DFRPEDW� PRGH� QHDUO\� LQVWDQWO\� KDV� DOVR� FUHDWHG� YDULRXV� FRPEDW� PRYHV� OHDUQHG� E\� PDQ\� SLORWV�� � 7KH� IROORZLQJ� *HY�� $TXDWLF� DQG$LU�6SDFH� FRPEDW� UXOHV� DUH� UHSULQWHG� IRU� FRQYHQLHQFH� DQG� WKH� IDFW� WKDW� WKH\� KDYH� QRW� \HW� DSSHDUHG� LQ� WKH� 5LIWV� 53*� VHULHV�� � 7KH0RGXODU�&RPEDW�UXOHV�DUH�QHZ�DGGLWLRQV�WKDW�FDQ�EH�XVHG�IRU�DQ\�WUDQVIRUPDEOH�YHKLFOH�LQ�WKH�3DOODGLXP�0HJDYHUVH��1RWH��9HKLFOH  �WKH�WUDQVSRUW�PRGH��&RPEDW  �WKH�DOWHUQDWH�IRUP�0RGXODU�/HDS�$WWDFN��7KLV� LV� DQ� H[FLWLQJ� DWWDFN�PRYH� EXW� DOVR�YHU\� GDQJHURXV�DQG� RQO\� DYDLODEOH� WR� SLORWV�ZLWK� D� KDQG� WR� KDQGFRPEDW� W\SH� WKDW� DOORZV� OHDS� DWWDFNV�� � 7KLV�PRYH� FRPELQHV� D� YHKLFOH� PLG� DLU� UDP� ZLWK� D� PRGXODWLQJ� WDFNOH� DQG� WKHQ� D� TXLFNWUDQVIRUP�EDFN�WR�WKH�YHKLFOH�PRGH���7KH�UHVXOW�LV�DQ�LPSUHVVLYH�DWWDFN�WKDW�FRPELQHV�WKH�GDPDJH�JDLQHG�IURP�UDPPLQJ�DQG�D�OHDSDWWDFN���7KH�YHKLFOH�LV�DLPHG�DW�D�WDUJHW�DQG�WKHQ�EURXJKW�XS�WR�UDPPLQJ�VSHHG���7KURXJK�WKH�XVH�RI�HLWKHU�ERRVWHU�MHWV�RU�UDPS�VW\OHLQFOLQHV��WKH�YHKLFOH�WDNHV�WR�WKH�DLU�DW�VSHHG�DQG�WUDQVIRUPV�LQWR�WKH�FRPEDW�PRGH���7KH�FRPEDW�PRGH�WKHQ�PDNHV�WKH�DWWDFN�RQWRWKH�WDUJHW�XVLQJ�OHDS�NLFNV�RU�SXQFKHV�EHIRUH�DJDLQ�TXLFN�PRGXODWLQJ�EDFN�WR�YHKLFOH�PRGH�LQ�RUGHU�WR�VSHHG�RII���7KH�GDPDJH�LVLPSUHVVLYH�ZLWK�WKH�UDP�GDPDJH�DGGHG�WR�WKH�VWULNH�GDPDJH�DQG�WKHQ�GRXEOHG�IRU�WKH�FULWLFDO�VWULNH���$OVR�WDUJHWV�DUH�DW�D�IXUWKHU������WR�PDLQWDLQ�EDODQFH�DIWHU�WKH�VWULNH��&RQWURO�5ROO�3HQDOW\ ������ �7KLV�SHQDOW\� LQFOXGHV� WKH�TXLFN� WUDQVIRUP�SHQDOW\�DQG�WKHPRGXODWLQJ�WDFNOH�0LG�$LU�9HKLFOH�7UDQVIRUP��7KLV�LV�DFWXDOO\�PRUH�GDQJHURXV�WKDQ�KDV�QRUPDOO\�EHHQ�SRUWUD\HG�LQ�SRSXODU�HQWHUWDLQPHQW���'HSHQGLQJRQ�WKH�GLVWDQFH�IURP�WKH�JURXQG�ZDWHU��WKH�PRPHQWDU\�SLORW�GLVRULHQWDWLRQ�ZKLOH�FKDQJLQJ�PRGHV�FDQ�EH�IDWDO���&KDQJLQJ�IURP�WKHFRPEDW�WR�YHKLFOH�PRGH�DOVR�FKDQJHV�WKH�DHURG\QDPLFV�RI�WKH�PRGXODU�YHKLFOH�DQG�WKH�SLORW�PXVW�FRQWURO�WKH�HIIHFWV�RI�WKLV�FKDQJHHOVH� WKH�YHKLFOH
V�QRVH�PD\� LPSDFW�ZLWK� WKH� JURXQG�EHIRUH� D� FKDQJH�KDV� WDNHQ� SODFH�� �1RWH� WKDW� WKLV�GRHVQ
W� UHDOO\� DIIHFW�PLQRUWUDQVIRUPLQJ�YHKLFOHV��VXFK�DV�VLQJOH�PRGH�XQLWV�ZLWK�PRGXODU�ZHDSRQU\���&RQWURO�5ROO�3HQDOW\ ����0RGXODWLQJ�7DFNOH�%\�DSSURDFKLQJ�D�WDUJHW�LQ�WUDQVSRUW�PRGH�XVLQJ�WKH�DGGLWLRQDO�VSHHG�LQKHUHQW�LQ�WKDW�FRQILJXUDWLRQ��WKH�SLORW�FDQRSW�WR�DOWHU�PRGHV�DQG�WDFNOH�WKH�WDUJHW�LQ�FRPEDW�FRQILJXUDWLRQ���7KH�GDPDJH�LV�VWLOO�WKH�VWDQGDUG�UDPPLQJ�GDPDJH�VKRZQ�LQ�WKHYHKLFOH�FRPEDW�VHFWLRQ��KRZHYHU�WKH�FRPEDW�PRGH�PD\�DOVR�PDNH�D�GLVDUP��SXQFK��WDFNOH��NLFN�RU�JUDE�ZKLOH�VODPPLQJ�LQWR�WKHWDUJHW���1RWH�WKDW�LI�WKH�WUDQVIRUPDWLRQ�WLPH�LV�PRUH�WKDQ�RQH�DFWLRQ�SHU�PHOHH�WKHQ�WKH�WDUJHW�JDLQV�LQLWLDWLYH�DQG�FDQ�DFW�EHIRUH�WKHFKDUDFWHU�PDNHV�WKH�WDFNOH��&RQWURO�5ROO�3HQDOW\ �������7KLV�PRYH�WDNHV�WZR�DWWDFNV��RU�PRUH�LI�D�VORZHU�WUDQVIRUPLQJ�YHKLFOH��DQGUHTXLUHV�WKH�ILUVW�VWULNH�UROO�IRU�UDPPLQJ�WKH�WDUJHW�DQG�WKH�VHFRQG�VWULNH�UROO�IRU�DQ\�GLVDUP�RU�NLFN�RU�SXQFK�PRYH�LQ�WKH�DOWHUQDWHIRUP�1RQ�6WDQGDUG�(QYLURQPHQW�7UDQVIRUP��6XUIDFH�YHKLFOHV�PRGXODWLQJ�LQWR�WKH�FRPEDW�IRUP�DQG�YLFH�YHUVD�ZKLOH�VXEPHUJHG��IDOOLQJIURP�WKH�DLU�RU�ZKLOH�LQ�RUELW�FDQ�EH�VOLJKWO\�GLIILFXOW�WR�JHW�XVHG�WR���7KH�VDPH�FDQ�DSSO\�IRU�DLU�YHKLFOHV�DW�UHVW�RQ�WKH�JURXQG�RUEHDFKHG�DTXDWLF�YHKLFOHV���)DLOLQJ�WKH�&RQWURO�5ROO�PHDQV�WKDW�WKH�WUDQVIRUPDWLRQ�WDNHV�WZLFH�DV�ORQJ�DQG�WKH�SLORW�ORVHV�KDOI�WKHLUDWWDFNV�DQG�DQ\�LQLWLDWLYH�WKH\�PLJKW�KDYH�KDG��&RQWURO�5ROO�3HQDOW\ �������7KLV�DSSOLHV�WR�DQ\� WUDQVIRUPLQJ�YHKLFOH�ZKLOH� LQ�DQHQYLURQPHQW�LW�ZDV�QRW�GHVLJQHG�IRU�4XLFN�7UDQVIRUP� 7KLV�PHWKRG�LV�YHU\�GDQJHURXV�EXW�FDQ�EH�D��OLIH�RU�GHDWK��VDYLRXU� LQ�FRPEDW�� �$OO� WUDQVIRUPLQJ�YHKLFOHV�FRXOGWUDQVIRUP� MXVW� WKDW� OLWWOH� ELW� IDVWHU� KRZHYHU� EXLOW� LQ� VDIHW\� FRQWUROV� SUHYHQWV� WKH� SRVVLELOLW\� RI� FDWDVWURSKLF� VWUHVVHV�� IDLOXUHV� RUPLVDOLJQPHQWV�WKDW�FRXOG�RFFXU�DW�IDVWHU�VSHHGV���,I�D�SLORW�ZDQWHG�WR�SHUIRUP�DQ�HPHUJHQF\�WUDQVIRUPDWLRQ�WKDW�FXWV�WKH�WLPH�WDNHQLQ�KDOI��URXQG�GRZQ��WKHQ�WKH�&RQWURO�5ROO�GHWHUPLQHV�WKH�VXFFHVV�UDWH���)DLOXUH�WR�PDNH�WKH�UROO�UHTXLUHV�WKDW�WKH�YHKLFOH�UROO�RQ�WKHV\VWHPV�IDLOXUH� WDEOH� LQ�WKH�0�'�&�VHFWLRQ��&RQWURO�5ROO�3HQDOW\ ������ �7KH�SLORW� FDQ�SHUIRUP�D�TXLFN� WUDQVIRUP�DV�ZHOO� DV�DQ\RWKHU�PRGXODU�FRPEDW�PRYH�ZLWK�DOO�SHQDOWLHV�EHLQJ�FXPXODWLYH�5HFRYHU\�7UDQVIRUP��,Q� WKH� HYHQW� RI� D� YHKLFOH�ZDV� LQ� WKH�PLGGOH�RI� WLSSLQJ� RYHU�� ORVLQJ� FRQWURO�� DQ� XQFRQWUROOHG� GLYH� RU� VLPLODURFFXUUHQFHV��WKH�SLORW�TXLFNO\�QHHGV�WR�UHFRYHU�WR�SUHYHQW�VHULRXV�GDPDJH���7KH�SLORW�PD\�ZLVK�WR�XVH�WKH�RSWLRQ�RI�PRGXODWLQJ�LQWRWKH�DOWHUQDWH�IRUP�ZKHUH�OHJV��DUPV�RU�GLIIHUHQW�SURSXOVLRQ�PHWKRG�FRXOG�VWDELOLVH�WKH�FUDIW�TXLFNO\�FRPSDUHG�WR�WKH�YHKLFOH�PRGHRSWLRQ�� � 6LQFH� WKH� SLORW� ORVHV� DOO� DWWDFNV� DQG� LQLWLDWLYH� ZKLOH� UHJDLQLQJ� FRQWURO� WKH� 5HFRYHU\� 7UDQVIRUP� LV� DQ� RSWLRQ� WKDW� FRXOGSURYLGH�IRU�D�EHWWHU�UHVSRQVH�WR�DQ\�DWWDFN�RU�VLWXDWLRQ�RQFH�UHFRYHUHG���&RQWURO�5ROO�3HQDOW\ ����5XQQLQJ�7UDQVIRUP� :KHQ� D� KXPDQRLG�RU� FUHDWXUH� VW\OHG� FRPEDW� IRUP�ZLVKHV� WR�PDNH� D� UXQQLQJ� WUDQVIRUPDWLRQ� LQWR� LWV� YHKLFOHFRQILJXUDWLRQ�WKHUH�LV�D�VPDOO�FRQWURO�UROO�SHQDOW\ RI��������)DLOLQJ�WKLV�UROO�UHVXOWV�LQ�ORVLQJ�FRQWURO��LQLWLDWLYH�DQG�DQ�DWWDFN�WR�UH�UROO� D� SLORWLQJ� FRQWURO� UROO� �GHSHQGLQJ� RQ� WKH� VLWXDWLRQ�� DQG� UHJDLQ� FRQWURO�� � 1RWH� WKDW� VWDQGLQJ� RU� UXQQLQJ� WUDQVIRUPLQJ� LQWR� DDLUFUDIW�PRGH�LQFUHDVHV�WKH�SHQDOW\�WR�DQ�DLUFUDIW�VWXQW�UROO��VHH�EHORZ�
9HKLFOH�&RPEDW�5XOHV*HY�&RPEDW�5XOHV*HY� WR�*HY�FRPEDW� LV�QRW� DOO� WKDW�GLIIHUHQW� IURP� RWKHU�NLQGV� RI� FRPEDW��7KDW� LV�� WKH�JDPH�PDVWHU� VKRXOG�ZRUN� DW� NHHSLQJWKLQJV�FOHDQ��TXLFN�DQG�VLPSOH��7KH�RQO\�WZR�GLIIHUHQFHV�DUH�LQ�UROOV�WR�'RGJH�DQG�UROOV�WR�6WULNH�'RGJH��,Q�VSLWH�RI�WKHLU�DGYDQFHG�6SHHG��JHYV�KDYH�DEVROXWHO\�QR�ERQXV�WR�GRGJH�DJDLQVW�ILUHDUPV��:K\
"�:HOO��ILUVW�RII��D�YHKLFOH�MXVWLVQ
W�DV�PDQRHXYUDEOH�DV�D�SHUVRQ��LW�JHQHUDOO\�JRHV�LQ�D�VWUDLJKW�OLQH��DQG��HYHQ�RQ�FXUYHV��WKH�IDVWHU�WKH�WKLQJ�LV�JRLQJ�WKH�VPRRWKHUWKH�FXUYH��7KH�RWKHU�WKLQJ�WR�EHDU�LQ�PLQG�LV�WKH�JHY
V�VL]H�
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+RZHYHU��GULYHUV�FDQ�GRGJH�DWWDFNV�IURP�RWKHU�YHKLFOHV��:KHQ�VRPHRQH�LV�DWWHPSWLQJ�WR�FXW�RII��UDP�RU�VLGHVZLSH�WKH�YHKLFOH��D'RGJH�UROO�LV�SRVVLEOH��$�YHKLFOH�PDNLQJ�D�'RGJH�FDQ
W�GR�DQ\WKLQJ�HOVH�LQ�WKDW�0HOHH�5RXQG�6WULNH��5ROOV�WR�6WULNH�LQ�9HKLFOH�WR�9HKLFOH�FRPEDW�DUH�H[DFWO\�OLNH�RUGLQDU\�UROOV�WR�VWULNH��7KH�RQO\�GLIIHUHQFH�LV�WKDW�YHKLFOHV�DUHVHYHUDO� WDUJHWV� LQ� RQH� SDFNDJH��(YHU\� VWULNH� RQ� D� YHKLFOH� PXVW� EH� �FDOOHG���7KH� DWWDFNHU� KDV� WR� VSHFLI\� ZKLFK� WDUJHW� LV� EHLQJDWWDFNHG�� WKH� FUHZ� FRPSDUWPHQW� �GULYHU��� D� WXUUHW�� RU� WKH� YHKLFOH� LWVHOI��PDLQ� ERG\��� � �5DPPLQJ��� RU� VWULNLQJ� RQH� YHKLFOH� ZLWKDQRWKHU��DOZD\V�DWWDFNV�WKH�YHKLFOH�LWVHOI��$UHD�DIIHFW�ZHDSRQV��OLNH�H[SORVLYHV�DQG�ILUH��FDQ�DWWDFN� WKH�YHKLFOH�� WKH�WXUUHW�DQG�WKHRFFXSDQW�V���6HH�YHKLFOH�FRPEDW�WDFWLFV�0HOHH�5RXQGV��7KH�PHOHH�URXQG�V\VWHP�KDVQ
W�UHDOO\�FKDQJHG��7KH�LGHD�LV�VWLOO�WR�JHW�WKH�FRPEDWDQWV�LQ�FORVH�TXDUWHUV�DQG�OHW�
HP�VOXJLW�RXW�
WLO�VRPHERG\�JRHV�GRZQ�$87202%,/(�&21752/�52//6'ULYHUV�DUH�LQ�FRQVWDQW�GDQJHU�RI�ORVLQJ�FRQWURO�RI�WKHLU�YHKLFOH��7R�DYRLG�ORVLQJ�FRQWURO��WKH�FKDUDFWHUV�PXVW�UROO�DJDLQVW�WKHLU3LORW�VNLOO��&RQWURO�5ROOV�PXVW�EH�PDGH�IRU�HDFK�RI�WKH�IROORZLQJ�VLWXDWLRQV�([FHHGLQJ�&UXLVLQJ�6SHHG��$Q\�WLPH�D�GULYHU�H[FHHGV�WKH�&UXLVLQJ�6SHHG�IRU�WKH�YHKLFOH��WKHUH
V�WKH�GDQJHU�RI�ORVLQJ�FRQWURO��(YHU\PHOHH�URXQG�RI�H[FHVVLYH�VSHHG�UHTXLUHV�D�&RQWURO�5ROO��6HH�5RDG��6SHHG�7DEOH�IRU�SHQDOWLHV�([FHHGLQJ�5RDG�6SHHGV��*RLQJ�WRR�IDVW�RQ�EDFN�URDGV�RU�WUDLOV�LV�GDQJHURXV��QR�PDWWHU�KRZ�ZHOO�EXLOW�WKH�YHKLFOH�LV��$Q\�WUDYHO�RYHU��PSK�RQ�D�EDFN�URDG��RU�RYHU���PSK�RQ�D�WUDLO��UHTXLUHV�D�&RQWURO�5ROO��7KLV�LV�QRW�WKH�FDVH�ZLWK�+LJKZD\V��$�YHKLFOH�FDQ�WUDYHODOO�WKH�ZD\�XS�WR�&UXLVLQJ�6SHHG�RQ�D�+LJKZD\�ZLWKRXW�UROOLQJ�IRU�&RQWURO��6HH�5RDG�6SHHG�7DEOH�IRU�SHQDOWLHV�([FHHGLQJ�0DQRHXYUH� 6SHHG��(YHU\� WXUQ�� VZHUYH�RU� ODQH� FKDQJH�PDGH� ZKLOH� H[FHHGLQJ� &UXLVH� 6SHHG� RU�5RDG� 6SHHG� UHTXLUHVDQRWKHU�&RQWURO�5ROO�ZLWK�D�������SHQDOW\�'ULYLQJ�LQ�5HYHUVH��$WWHPSWLQJ�WR�GULYH�LQ�UHYHUVH�DW�DQ\�VSHHG�RYHU���PSK��5ROO�D�&RQWURO�5ROO�ZLWK�D�������SHQDOW\�3RRU�5RDG�&RQGLWLRQV��5HTXLUHV�D�&RQWURO�5ROO��7KLV�FDQ�LQFOXGH�DQ\WKLQJ�IURP�UDLQ�WR�VWHHS�LQFOLQHV�������RU�RSWLRQDO��6HH�5RDG4XDOLW\�DQG�2EVWDFOH�7DEOH�IRU�VSHFLILF�SHQDOWLHV�$YRLGLQJ�2EVWDFOH��6ZHUYLQJ�DURXQG�DQ\�REMHFW�UHTXLUHV�D�&RQWURO�5ROO��QR�SHQDOW\��,I�WKH�VZHUYH�RU�GRGJH�LQYROYHV�OHDYLQJ�WKH�URDGVXUIDFH��WKHQ�WKH�SHQDOW\�LV������9HKLFOH�&RPEDW�7DFWLFV��0DQRHXYUHV�	�7HFKQLTXHV5DPPLQJ� LV� D� YHKLFOH�WR�YHKLFOH� DWWDFN� ZKHUH� RQH� YHKLFOH� DWWHPSWV� WR� EDVK� LQWR� WKH� UHDU� RI� DQRWKHU�� 7KH� VSHHG� RI� WKHUDPPLQJ�DWWDFNLQJ� YHKLFOH�PXVW� H[FHHG� ��PSK� RI� WKH� YHKLFOH� LW� LV� DWWDFNLQJ�� 6SHHGV� JUHDWHU� WKDQ� ��PSK� DERYH� WKH� GHIHQGLQJYHKLFOH
V� FRQVWLWXWHV� D� FUDVK�� XVH� WKH� &UDVK� DQG� 'DPDJH� UXOHV� WR� GHWHUPLQH� WKH� GDPDJH� WR� ERWK� YHKLFOHV�� /LNHZLVH�� KHDG�RQFROOLVLRQV�UDPV��DQG�UDPPLQJ�VWDWLRQDU\�REMHFWV�DW�VSHHGV�RYHU���PSK�FRQVWLWXWHV�D�QRUPDO�FUDVK��GDPDJLQJ�DOO�SDUWLHV�5DPPLQJ�GDPDJH�YDULHV�ZLWK�WKH�VL]H�RI�WKH�DWWDFNLQJ�UDPPLQJ�YHKLFOH�'DPDJH�WR�7DUJHW�9HKLFOH ,QIOLFWV0RWRUF\FOH �'�$XWRPRELOH��VPDOO�WUXFN��PLQL�YDQ �'�)XOO�6L]HG�WUXFN�RU�YDQ �'�Ù�WRQ�WUXFN�RU�EXV �'�����RU����ZKHHOHU�VHPL�WUXFN ��'��1RWH��7KH�DWWDFNLQJ�YHKLFOH�DOVR�VXIIHUV�GDPDJH��EXW�RQO\���� RI�WKDW�ZKLFK�LW�LQIOLFWV�RQ�LWV�WDUJHW��2QO\�LI�WKH�DWWDFNLQJ�YHKLFOH�KDVSXUSRVH�EXLOW�DUPRXU�ZLOO�WKH�YHKLFOH�WDNH�QR�GDPDJH�&RQWURO�5ROOV��,PPHGLDWHO\�DIWHU�D�VXFFHVVIXO� UDP��ERWK�YHKLFOHV�PXVW�PDNH�FRQWURO�UROOV��7KH�DWWDFNHU� LV������DQG�WKH�GHIHQGHU�LV�����7KH�6LGHVZLSH��:KHQ�JHYV�DUH�QHFN�DQG�QHFN��WKH\�FDQ�DWWHPSW�WR�VKRYH�HDFK�RWKHU�RII�WKH�URDG��:RUNV�H[DFWO\�OLNH�WKH�5DP�H[FHSWWKDW�GDPDJH�LV�KDOI�WKRVH�OLVWHG��&RQWURO�UROOV�DUH�WKH�VDPH�DV�IRU�5DPPLQJ�7KH�&XW�2II��7KH�DWWDFNHU�SXOOV�LQ�IURQW�RI�WKH�GHIHQGHU��FXWWLQJ�RII�WKH�ODQH�DQG�IRUFLQJ�WKH�GHIHQGHU�WR�HLWKHU�KLW�FUDVK�RU�VZHUYH�WRDYRLG� KLWWLQJ�� 7KH� DWWDFNHU� UROOV� WR� VWULNH� DQG� PXVW� PDNH� D� FRQWURO� UROO�� $� IDLOHG� VWULNH� PHDQV� WKH� PDQRHXYUH� LVXQVXFFHVVIXO�LQFRPSOHWH�DQG�FDQ�EH�WULHG�DJDLQ��$�IDLOHG�FRQWURO�UROO�PHDQV�D�FUDVK��,I�WKH�DWWDFNHU�VXFFHHGV�DQG�WKH�GHIHQGHU�IDLOVWR�GRGJH��HLWKHU�E\�PLVVLQJ�WKH�UROO�RU�E\�QRW�UROOLQJ���WKHQ�WKHUH�LV�D�FROOLVLRQ��8VH�WKH�VWDQGDUG�&UDVK�DQG�'DPDJH�5XOHV��&RQWURO5ROOV��WKH�DWWDFNHU�DW�������DQG�GHIHQGHU�DW������7KH�%ORFN��%DVLFDOO\��WKLV�KDSSHQV�ZKHQ�WKH�DWWDFNHU�ZDQWV�WR�NHHS�WKH�GHIHQGHU�LQ�VRPH�SRVLWLRQ��$�JRRG�H[DPSOH�LV�ZKHUH�WKH�JHYVDUH�QHFN�DQG�QHFN��WKH�ULJKW�KDQG�JHY�VHHV�DQ�RQFRPLQJ�WUXFN�LQ�WKH�OHIW�ODQH�DQG�GHFLGHV�WR�IRUFH�KLV�RSSRQHQW�WR�VWD\�LQ�WKDW�ODQH�7KLV� VDPH�WHFKQLTXH� FDQ�EH� XVHG� WR� NHHS� DQ�RSSRQHQW� IURP� SDVVLQJ� DV�ZHOO�� ,I� WKH� DWWDFNHU� UROOV� D� VXFFHVVIXO� VWULNH�� DQG� LI� WKHGHIHQGHU�GRHV�QRW�WU\�WR�GRGJH�RU�IDLOV�WR�GRGJH��WKHQ�WKH�GHIHQGHU�LV�VWXFN�LQ�WKDW�ODQH�XQWLO�WKH�QH[W�PHOHH�1HLWKHU� D� 6XGGHQ� %UDNH� QRU� D�'UDJ� 5DFH� LV� JRRG� DJDLQVW� D� %ORFN�� ([HFXWLQJ� D� EORFN� PD\� UHTXLUH� KLJK� VSHHGV� DQG�RU� TXLFNPDQRHXYULQJ��OLNH�VZLWFKLQJ�ODQHV��VZHUYLQJ��HWF��&RQWURO�UROOV�VKRXOG�EH�PDGH�IRU�HDFK�EORFN�VWULNH�PDQRHXYUH�DQG�GRGJH�HYDVLYHDFWLRQ��6WDQGDUG�&RQWURO�5ROOV�DSSO\�7KH�6XGGHQ�%UDNH��:KHQ�WZR�JHYV�DUH�VLGH�E\�VLGH��SUHIHUDEO\�LQ�GLIIHUHQW�ODQHV��RQH�RI�WKHP�FDQ�DWWHPSW�WR�JHW�EHKLQG�WKH�RWKHU�E\KLWWLQJ�WKH�EUDNHV��&�:KHWKHU�RU�QRW�WKH�EUDNLQJ�JHY�DFWXDOO\�SXOOV�EHKLQG�GHSHQGV�RQ�D�VWUDLJKW��WZHQW\�VLGHG�GLH��LQLWLDWLYH�UROO�%RWK� JHYV� UROO�� KLJK� UROO�ZLQV��+RZHYHU�� WKH�EUDNLQJ� JHY� UHGXFHV� VSHHG�E\�KDOI� IRU� RQH�PHOHH�� $Q� XQVXFFHVVIXO�6XGGHQ�%UDNHPHDQV�WKH�RSSRVLQJ�JHY�LV�VWLOO�VLGH�E\�VLGH��&RQWURO�5ROOV�PXVW�EH�PDGH�ZLWK�D������SHQDOW\��:DUQLQJ��'RQ
W�DWWHPSW�WR�EUDNHZLWK�DQ\RQH�LPPHGLDWHO\�EHKLQG�\RX�XQOHVV�\RX�ZDQW�D�FROOLVLRQ�
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7KH�%RRWOHJ�7XUQ��7KLV� LV� D� VSHFLDO�PDQRHXYUH� WKDW� OHWV� WKH�YHKLFOH� FRPSOHWHO\� FKDQJH�GLUHFWLRQ��%DVLFDOO\�� WKH� GULYHU� WXUQV� WKHQVODPV�RQ�WKH�EUDNHV�DQG��ILVKWDLOV��WKH�JHY�LQWR�WKH�RSSRVLWH�GLUHFWLRQ��:KLOH�LQ�WKH�%RRWOHJ�WKH�YHKLFOH�KDV�QR�FKDQFH�WR�'RGJH��$&RQWURO�5ROO�PXVW�EH�PDGH�ZLWK�D������SHQDOW\�'UDJ�5DFLQJ��:KHQ�WZR�JHYV�DUH�QHFN�DQG�QHFN�DQG�WU\LQJ�WR�SXOO�DKHDG�RI�HDFK�RWKHU��WKDW
V�D�'UDJ�5DFH��7KH�VDPH�WKLQJ�KDSSHQVZKHQ�RQH�JHY�LV�EHKLQG�DQRWKHU�DQG�ERWK�GHFLGH�WR�VSHHG�XS��$�ORW�GHSHQGV�RQ�WKH�6SHHG�&ODVV�RI�WKH�YHKLFOH��WKH�KLJKHU�WKH�EHWWHU�+RZHYHU��WKHUH
V�D�ORW�PRUH�WR�GUDJ�UDFLQJ�WKDQ�HQJLQH�SHUIRUPDQFH��7KH�GULYHU
V�VNLOO�DQG�UHIOH[HV��DV�ZHOO�DV�UDZ�OXFN�DUH�MXVW�DVLPSRUWDQW�� �5ROOV� IRU�'UDJ�5DFLQJ�DUH�PDGH� RQ� WZHQW\�VLGHG�GLFH��7KHUH�DUH� WZR�PRGLILHUV��)LUVW�� HDFK�GULYHU�FDQ�DGG� LQ� WKH6SHHG�&ODVV�RI�KLV�KHU�YHKLFOH��6HFRQG�� WKH�GULYHU
V�3�3��ERQXV�FDQ�EH�DGGHG�� �,I�ERWK�JHYV�ZHUH�QHFN�DQG�QHFN�� WKHQ� WKH�ZLQQHUZLOO�EH�ZD\�RXW�LQ�IURQW��:KHQ�RQH�JHY�LV�WU\LQJ�WR�RYHUWDNH�DQRWKHU��WKHQ�ZLQQLQJ�PHDQV�FDWFKLQJ�XS�DQG�ORVLQJ�PHDQV�IDOOLQJ�ZD\EHKLQG��,Q�FDVH�RI�D�WLH��WKH�JHYV�PDLQWDLQ�WKHLU�FXUUHQW�SRVLWLRQV��$�1DWXUDO�WZHQW\�LV�SHUIHFW�OXFN��HLWKHU�OHDYLQJ�D�SXUVXHU�LQ�WKHGXVW�RU�FRPLQJ�XS�QHFN�DQG�QHFN�ZLWK�D�IOHHLQJ�SUH\�7KHUH�LV�D�����SHQDOW\�ZKHQ�GULYLQJ�DQ\�YHKLFOH�IRU�WKH�ILUVW�WLPH��$OVR��LI�D�FKDUDFWHU�MXVW�VWROH�D�JHY�DQG�LV�WU\LQJ�WR�HVFDSH�LQ�LW�KH
OO�KDYH�D����SHQDOW\�RQ�WKH�LQLWLDWLYH�UROOV�9HKLFOH�&UDVK�'DPDJH0RWRUF\FOH �'��SHU���PSK$XWRPRELOH��6PDOO�7UXFN��0LQL�9DQ �'��SHU���PSK)XOO�6L]HG�7UXFNV�DQG�9DQV �'����SHU���PSK����7RQ�7UXFNV�DQG�%XVHV �'���SHU���PSK���RU����:KHHOHU�6HPL�7UXFNV �'��SHU���PSK'DPDJH�LV�EDVHG�RQ�UHODWLYH�VSHHG��:KHQ�VRPHWKLQJ�KLWV�D�VWDWLRQDU\�REMHFW��WKH�RQO\�WKLQJ�WR�ZRUU\�DERXW�LV�WKH�VSHHG�RI�WKHPRYLQJ�REMHFW��:KHQ�WZR�PRYLQJ�REMHFWV�PHHW��ZKLFKHYHU�GRHV�WKH�PRVW�GDPDJH�ZLOO�GHWHUPLQH�WKH�DFWXDO�GDPDJH��5RXQG�XS�LQ�DOOFDVHV�5RDG�	�6SHHG�7DEOH8VH�WKH�IROORZLQJ�WDEOH�WR�GHWHUPLQH�KRZ�PXFK�JURXQG�LV�EHLQJ�HDWHQ�XS�LQ�9HKLFOH�WR�9HKLFOH�FRPEDW�DQG�WKH�SLORW�FRQWURO�PRGLILHUVIRU�WKH�YHKLFOH�7UDYHO�6SHHG 'LVWDQFH�0HOHH +LJKZD\ %DFN�5RDG��WR���PSK �����PLOH 6$)( 6$)(2YHU���PSK �����PLOH 6$)( 6$)(2YHU���PSK ����PLOH 6$)( 6$)(2YHU���PSK ����PLOH 6$)( 6$)(2YHU���PSK ��� PLOH 6$)( 6$)(2YHU���PSK ����PLOH 6$)( ����2YHU���PSK ��� PLOH 6$)( �����2YHU����PSK ��PLOH 6$)( �����2YHU����PSK ��PLOHV ����� �����2YHU����PSK ��PLOHV ����� �����2YHU����PSK ��PLOHV ����� �����2YHU����PSK ��PLOHV ����� �����$W����PSK ��PLOHV ����� �����%RDW�&RPEDW�5XOHV$48$7,&�9(+,&/(�&21752/�52//6-XVW� DV� ODQG�YHKLFOHV� FDQ�JR�RXW� RI� FRQWURO�� VR� FDQ� ERDWV� DQG� VKLSV��7KH�ELJ� SUREOHP�ZLWK� ZDWHUFUDIW� LV� WKDW� WKH\� KDYH� QRHIIHFWLYH�EUDNLQJ�V\VWHP��$�VKLS�KHDGLQJ�LQ�WKH�ZURQJ�ZD\�FDQ
W�GR�PXFK�PRUH�WKDQ�NLFN�LQ�WKH�GULYH�V\VWHP�DQG�WU\�WR�YHHU�RU�EDFNXS��$QG�LI�ZLQG�DQG�RU�ZDYHV�VWDUW�D�VKLS�UROOLQJ�RQ�LWV�VLGH��WKHUH
V�QRW�D�ZKROH�ORW�RI�ZD\V�WR�NHHS�LW�VWHDG\��6KLS�3LORWV�PXVW�PDNHFRQWURO�UROOV�IRU�HDFK�RI�WKH�IROORZLQJ�VLWXDWLRQV�$YRLGLQJ�&ROOLVLRQ� 6ZHUYLQJ�DURXQG�D�URFN��VKLS�RU�RWKHU�REVWDFOH�UHTXLUHV�D�VWDQGDUG�&RQWURO�5ROO���1R�3HQDOW\�'RFNLQJ�ZLWK�$QRWKHU�9HVVHO� $Q\� WLPH�WZR�ZDWHU�YHKLFOHV�FRPH�WRJHWKHU�� WKHUH
V�WKH�FKDQFH�RI�D�FUDVK��&RQWURO�5ROO�ZLWK� �����3HQDOW\�([FHHGLQJ�&UXLVLQJ�6SHHG�$V�ZLWK�ODQG�YHKLFOHV
��PRYLQJ�DW�JUHDW�VSHHGV�LV�D�KD]DUG��&RQWURO�5ROO�ZLWK�QR�3HQDOW\�%DFNLQJ�8S��$WWHPSWLQJ�WR�PRYH�D�VKLS�EDFNZDUGV�LV�DOZD\V�WULFN\��&RQWURO�5ROO�ZLWK������3HQDOW\�+HDY\�&KRS�0RYLQJ�LQ�ZDWHUV�ZLWK�KHDY\�VXUI��RU�KDYLQJ�D�PXFK�ODUJHU�YHVVHO�SDVV�E\��&RQWURO�5ROO�ZLWK�����3HQDOW\�6WRUP\�:DWHUV��2Q�WKH�7HOPLQDU�RFHDQV�FRRODQW�EDFNZDVK�LV�D�FRQVWDQW�WKUHDW�RQ�WKH�ZDWHU��&RQWURO�5ROO�3HQDOW\�FKDQJHV�DFFRUGLQJWR�KRZ�EDG�WKH�PDVVLYH�ZDYHV�DQG�DWPRVSKHULF�GLVWXUEDQFHV�JHW��$�VWDQGDUG�KHDW�H[FKDQJH�DQG�ZDWHU�VXUJH�LV�RQO\������EXW�D�IXOO�EORZQ�IXVLRQ�EDFNZDVK�ZKHUH� ORZHU�VHFWLRQV�RI� WKH�ZDWHU� LV� WXUQHG� LQWR�SODVPD�DQG�HUXSWV�OLNH�KXJH�JH\VHUV�FDQ�EH�DV�PXFK�DV������,Q�RSHQ�ZDWHU��PDNH�WKH�UROO�HYHU\����PLQXWHV��,I�WKH�ERDW�LV�FORVH�WR�VKRUH��RU�QHDU�VRPH�RWKHU�REMHFW��WKHQ�PDNH�WKH�&RQWURO5ROO�HYHU\���PLQXWHV�&XWWLQJ�$ZD\�$�YHU\�VKDUS��SRZHUHG�WXUQ��XVXDOO\�PDGH�LQ�FRPEDW�WR�JHW�LQ�SRVLWLRQ�IRU�DQ�DWWDFN��6WDQGDUG�&RQWURO�5ROO�
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$48$7,&�/266�2)�&21752/�7$%/(:KHQ�WKH�SLORW�RI�D�VKLS�IDLOV�D�&RQWURO�5ROO��LW
V�XS�WR�WKH�JDPH�PDVWHU�WR�GHWHUPLQH�WKH�UHVXOWV��5ROO�SHUFHQWLOH�IRU�HDFK�LQFLGHQW�������5ROO�2YHU� 7KH�YHVVHO�UROOV�RYHU�LQ�WKH�ZDWHU��IOLSV�XSVLGH�GRZQ��DQG�EHFRPHV�WRWDOO\�KHOSOHVV��5LJKWLQJ�VPDOO�ERDWV�WDNHV�DERXWWHQ�PLQXWHV��DOWKRXJK�WKH\�ZLOO�VWLOO�EH�VZDPSHG���/DUJHU�YHVVHOV�UHTXLUH�D�WXJ�DQG�SURIHVVLRQDO�KHOS�������6ZDPSHG�7KHUH
V�HQRXJK�RI�D�WLOW�IRU�WKH�VKLS�RU�ERDW�WR�WDNH�RQ�D�ORW�RI�ZDWHU��(DFK�FKDPEHU�LQ�WKH�YHVVHO�KDV�D�����FKDQFH�RIEHLQJ� IORRGHG��:DWHU� GDPDJH� ZLOO� EH� ZLGHVSUHDG�� DQG� ORRVH� REMHFWV� PD\� EH� VZHSW� RYHUERDUG�� 6R� ORQJ� DV� WKH� YHVVHO� UHPDLQVVZDPSHG��WKH�3LORW�PXVW�PDNH�DOO�&RQWURO�5ROOV�ZLWK�DQ�DGGLWLRQDO������3HQDOW\��3XPSLQJ�RXW��E\�KDQG�RU�ZLWK�D�PDFKLQH�SXPS�XVXDOO\�WDNHV�DW�OHDVW�DQ�KRXU�������6HYHUH�7LOW� 7KH�VKLS�URFNV�RYHU�IDU�HQRXJK�IRU�HYHU\RQH�DQG�HYHU\WKLQJ�RQ�ERDUG� WR� IDOO�RYHU��$Q\� ORRVH�REMHFWV��LQFOXGLQJFKDUDFWHUV��RQ�WKH�GHFN�KDYH�D�����FKDQFH�RI�IDOOLQJ�RYHUERDUG��$OO�ORRVH�REMHFWV�DQG�FDUJR�ZLOO�EH�NQRFNHG�RYHU�DQG�DURXQG�������6WDOO��(LWKHU� WKH�HQJLQHV� IORRG�DQG�VWDOO��RU� WKH�VDLOV�EHFRPH�WDQJOHG�DQG�XVHOHVV��7KH�UHVXOW� LV�D� WRWDO� ODFN� RI�SRZHU� IRU� �'�PHOHH�URXQGV��3LORW�PXVW�FRQWLQXH�PDNLQJ�&RQWURO�UROOV�HYHU\�PHOHH�URXQG�XQWLO�WKH�6WDOO�LV�FRUUHFWHG�������,PSDFW��7KH�YHVVHO�UXQV�LQWR�VRPHWKLQJ��,I�WRWDOO\�RXW�DW�VHD��WKHQ�LW�FDQ�UXQ�LQWR�D�ZKDOH��D�SLHFH�RI�IORDWLQJ�GHEULV��RU�D�VROLGZDYH��5ROO�QRUPDO�FUDVK�GDPDJH�������5XSWXUH��7KH�VWUDLQ�RI�D�PDQRHXYUH�FDXVHV�D�VHDP� WR�VSOLW��RU�D�SDWFK�WR�IDLO��VRPHZKHUH� LQ�WKH�YHVVHO
V�KXOO��:DWHU�VWDUWV�WRIORZ�LQWR�WKH�VKLS��%RWK�UHSDLUV�DQG�SXPSLQJ�ZLOO�EH�QHHGHG�IRU�,�'��KRXUV��������6LQNLQJ��7KH�XOWLPDWH�GLVDVWHU��7KH�YHVVHO�SRLQWV�LWVHOI�GRZQ�WRZDUGV� WKH�&RRODQW�,QWDNHV�EHORZ�DQG�VLQNV��&KDUDFWHUV�PXVWHVFDSH�WR�DYRLG�GURZQLQJ�$LU�WR�$LU�&RPEDW7KLV�V\VWHP�RI�FRPEDW�UXOHV�GHVFULEHV�WKH�PHWKRGV�DLUFUDIW�DQG VSDFHFUDIW�SLORWV�FDQ�XVH�LQ�HQJDJHPHQWV�� �2Q�7HOPLQDU�WKHOLJKW�DWPRVSKHUH�GRHV�DOORZ�IRU�VWDQGDUG��ZLQJHG�IOLJKW�ZKLOH�WKH�;LQHD�*XLOG�XVH�VSDFH�VKXWWOHV�DQG�0HFKDQLPRUSK�)LJKWHU�FUDIW�LQRUELW�(YDVLYH�$FWLRQ��)OHHV�RU�'RGJHV�DQRWKHU�DLUFUDIW��REVWDFOH��RU�RWKHU�DWWDFN�E\�PRYLQJ�RXW�RI�WKH�ZD\���:LOO�ORVH�DQ\�DWWDFNHUV�ZKR�IDLOD�'RJ�7DLO�5ROO���0DQRHXYUH�FRQVXPHV�RQH�IXOO�PHOHH���1R�$WWDFNV�SRVVLEOH�ZKLOH�HYDGLQJ���6NLOO�3HQDOW\�� ����7LOW�'RGJH��/DVW�PLQXWH�GRGJH�WKDW�DOORZV WKH�FRQWLQXDWLRQ�RI�DWWDFNV�WKDW�PHOHH��&DQQRWGRGJH� PXOWLSOH� DVVDXOWV�� )DLOHG� UROO� PHDQV� IXOO� GDPDJH� DQG� ORVV� RI� DWWDFN�� � 6NLOO3HQDOW\�� �������6WULNH�3HQDOW\ LI�VXFFHVVIXO����6WXQWV� 6XGGHQ�� VHYHUH� RU� KLJKO\� GLIILFXOW� PDQRHXYUHV�� ,QFOXGHV�� 'LYHV�� 6KDUS� 7XUQV�'HDG�0DQ©V�'URSV��7XPEOHV� DQG�6RPHUVDXOWV��0DQRHXYUH� FRQVXPHV� RQH� IXOO�PHOHH�1R�$WWDFNV�SRVVLEOH�ZKLOH�SHUIRUPLQJ�D�6WXQW���6NLOO�3HQDOW\�� ����)DLOHG�5ROO�5HVXOWV��� �� ��� (QJLQH� 6WDOO� �� )ODPHRXWV�� � �5HVWDUW� ����� RQFH� SHU� PHOHH��� � $OO� DWWDFNV� DUHGHIHQVLYH�RQO\������������� 6WXQW�PDQRHXYUHV�ERWFKHG��6SHHG�	�$OWLWXGH�UHGXFHG�E\������������ (QJLQH�GLIILFXOWLHV��IRUFHG�WR�PDNH�DQG�HPHUJHQF\�ODQGLQJ���5HSDLUV�WDNH��'�KRXUV�������� (QJLQH�VKUHGGHG��&KDUDFWHUV�PXVW�SDUDFKXWH�WR�VDIHW\�RU�VXLFLGH�FUDVK�������3LORW�(PHUJHQF\�/DQGLQJ��([HFXWHG�ZKHQ�YHKLFOH�RU�SLORW� GDPDJHG�LQMXUHG�DQG� IOLJKW� FDQQRW�EH�PDLQWDLQHG��0DQRHXYUH�FRQVXPHV�RQHIXOO�PHOHH���1R�$WWDFNV�SRVVLEOH�ZKLOH�SHUIRUPLQJ�DQ�(PHUJHQF\�/DQGLQJ��6NLOO�3HQDOW\�� ����)DLOHG�5ROO�5HVXOWV�LQ�D�&UDVK��������� 3LORW�DQG�RU�SDVVHQJHUV�VXUYLYH��0LQRU�,QMXULHV�������� &UDVK��SLORW�DQG�SDVVHQJHUV�WDNH��'��KLW�SRLQW�GDPDJH�������� 3LORW�DQG�SDVVHQJHUV� LQ�FULWLFDO�FRQGLWLRQ�FRPD�DQG�UHTXLUH�LPPHGLDWH��H[WHQVLYH�PHGLFDO� WUHDWPHQW�� �7UHDW�DV�6XUYLYLQJ'HDWK�&RPD��������1R�6XUYLYRUV������9HKLFOH�([SORGHG�������� 3DVVHQJHUV�VXUYLYH�ZLWK�PLQRU�LQMXU\��SLORW�GHDG���2SWLRQDO���3LORW�FDQ�RSW�WR�3DUDFKXWH�UDWKHU�WKDQ�DWWHPSW�D�ODQGLQJ�6KDGRZLQJ��$Q� DLUFUDIW� SXUVXHV� DQRWKHU� YHKLFOH� ZLWKRXW� GHWHFWLRQ�� 3XUVXHU� PLPLFV� WKH� YHKLFOH� EHLQJ� FKDVHG� LQ� HYHU\� ZD\� LQ� DQDWWHPSW�WR�EHFRPH�D�VHQVRU�VKDGRZ��,I�FUDIW�EHLQJ�VKDGRZHG�SHUIRUPV�VWXQWV��WKHQ�UROO�DFFRUGLQJ�WR�WKH�VWXQW�UROO�PRGLILHUV�� �1R$WWDFNV�DUH�SRVVLEOH�ZKLOH�6KDGRZLQJ��6NLOO�3HQDOW\�� ����'RJ�7DLO��2IIHQVLYH�PDQRHXYUH�LQ�ZKLFK�SLORW�FORVHO\�SXUVXHV�DQ�HQHP\�DLU�YHKLFOH�ZKLOH�ORFNHG�LQ�FRPEDW��,V�WKH�21/<�PDQRHXYUHWKDW�FDQ�SXUVXH�D�FUDIW�WDNLQJ�(YDVLYH�$FWLRQ�RU�SHUIRUPLQJ�(YDVLYH�6WXQWV��$�IDLOHG�5ROO�PHDQV���1R�6WULNH�3HQDOW\��6NLOO�3HQDOW\�������$� )DLOHG� UROO� PHDQV� WKH� WDUJHW� KDV� PRPHQWDULO\� VOLSSHG� RXW� RI� WKH� VWULNLQJ� UDQJH�DUHD�� � 5ROO� RQFH� HYHU\� RWKHU� PHOHH� WRPDLQWDLQ�GRJ�WDLO�SRVLWLRQ��RU IRU�HYHU\�HYDVLYH�RU�VWXQW�DFWLRQ�$LUFUDIW�0LVVLOH�(YDVLRQ��1(:���7KLV�PDQRHXYUH�LV�H[HFXWHG�ZKHQ�WKH�DLUFUDIW�LV�EHLQJ�ILUHG�XSRQ�E\�PRUH�WKDQ�WKUHH�PLVVLOHV���7KLVPDQRHXYUH�FDQ�RQO\�EH�XVHG�ZKLOVW�DLUERUQH��WKLV�LQFOXGHV�KRYHULQJ��x 3UHYHQWV�DQ\�RWKHU�W\SH�RI�DWWDFN�IURP�EHLQJ�DWWHPSWHG�RQ�WKH�(YDGHU��(YDVLYH�)OLJKW�LV�WRR�HUUDWLF�WR�ORFN�HQHUJ\�ZHDSRQV�RUUDLO�JXQV�RU�WR�WDJ�ZLWK�PDJLF��x 0XVW�UROO�WZLFH�SHU�PHOHH WR�NHHS�DYRLGLQJ�WKH�PLVVLOHV�WKDW�PHOHH���$�IDLOHG�UROO�PHDQV�Ù�WKH�PLVVLOHV�VWULNH�WKHLU�WDUJHW�x 0XVW� FRQVWDQWO\� HYDGH� &RQYHQWLRQDO� *XLGHG�0LVVLOHV� IRU� RQH� ���� ZKROH�PHOHH�� �127(� 7KH�PHOHH� VWDUWV� DV� VRRQ� DV� WKH
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PLVVLOHV�DUH�ILUHG�DW�WKH�DLUFUDIW���7KH�&KDUDFWHU�VKRXOG�EH�FRQVLGHUHG�RXW RI�WKH�FRPEDW�DUHQD�x 0XVW�FRQVWDQWO\�HYDGH�60$57 0LVVLOHV�IRU�WZR�����ZKROH�PHOHHV��127(� 7KH�PHOHH�VWDUWV�DV�VRRQ�DV�WKH�PLVVLOHV�DUH�ILUHG�DWWKH�DLUFUDIW���7KH�&KDUDFWHU�VKRXOG�EH�FRQVLGHUHG�RXW RI�WKH�FRPEDW�DUHQD�x 1R�$WWDFNV�SRVVLEOH�ZKLOH�SHUIRUPLQJ�D�0,66,/(�(9$6,21x $XWRPDWLFDOO\�ORVH�LQLWLDWLYH�WKH�ILUVW�DYDLODEOH�FRPEDW�URXQG�WKH�FKDUDFWHU�FDQ�UH�HQWHU�x 6NLOO�3HQDOW\��������)RU�&RQYHQWLRQDO�*XLGHG�0LVVLOHVx 6NLOO�3HQDOW\��������)RU�60$57 0LVVLOHV6SDFH�(QYLURQPHQW�0RGLILHUV�IRU�6SHHG��5DQJH��0LVVLOHV��(QHUJ\�%HDPV��(WF�-HW� 3URSXOVLRQ��:LWKRXW� DQ� DWPRVSKHUH� WR� VORZ� WKHP� GRZQ�� VSDFHFUDIW��0HFKDQLPRUSK� ILJKWHUV�� PLVVLOHV�� DQG� RWKHU� MHW� SURSHOOHGLWHPV�FDQ�WUDYHO�DERXW�����IDVWHU�WKDQ�WKH\�FDQ�LQ�DQ�DWPRVSKHUH�5XQQLQJ� 7KH�ZHLJKWOHVVQHVV�RI�VSDFH�PDNHV�LW�LPSRVVLEOH�IRU�KXPDQV�DQG�KXPDQRLG�0HFKDQLPRUSKV�WR�UXQ��6RPH�VRUW�RI�SURSXOVLRQV\VWHP��HYHQ�LI�LW
V�DV�VLPSOH�DV�D�EXUVW�RI�DLU��LV�QHHGHG�WR�SXVK�PRYH�IO\�ZLWK�DQ\�GHJUHH�RI�FRQWURO�DQG�GLUHFWLRQ��2WKHUZLVH�� WKHFKDUDFWHU�GULIWV�DZD\�RXW�RI�FRQWURO�OLNH�D�UXGGHU�OHVV�ERDW�RQ�WKH�RFHDQ�/HDSLQJ� 3XVKLQJ�RII�RI�D�PDVV�ZLWK�RQH
V�OHJV�� MHW�SURSHOOHG�OHDSV�RU�EXUVWV�RI�PRYHPHQW�ZLOO� VHQG� WKH�FKDUDFWHU� OHDSLQJ���� WLPHVORQJHU�IDUWKHU�KLJKHU��EXW�WKH�OHDS� LV�GRQH�LQ�VORZ�PRWLRQ��7KLV�LV�DSSOLFDEOH�LQ�]HUR�DQG�QHDU�]HUR�JUDYLW\�HQYLURQPHQWV� OLNH�WKHPRRQ�7KURZQ�2EMHFWV IO\�LQ�VORZ�PRWLRQ�DW�DERXW�KDOI�WKHLU�QRUPDO�VSHHG�DQG�GLVWDQFH��&KDUDFWHUV�DUH�����WR�GRGJH�WKURZQ�LWHPV�([SORVLRQV�	�6KRFN�ZDYHVZLOO�WUDYHO�WHQ�WLPHV�IDUWKHU��VHQGLQJ�WKRVH�QRW�WHWKHUHG�WR�D�ODUJHU��VWDEOH�REMHFW�IO\LQJ�WKH�GLVWDQFH�RI�WKHVKRFN�ZDYH��'DPDJH�IURP�WKH�H[WHQGHG�VKRFN�ZDYH�UDGLXV�LV�RQO\�RQH�WHQWK�WKH�GDPDJH�DW�WKH�HSLFHQWUH�RI�WKH�EODVW�/DVHUV� DPSOLILHG�OLJKW�HQHUJ\��ZLOO�KDYH�WKHLU�QRUPDO��HIIHFWLYH��UDQJH�GRXEOHG��7KXV������IRRW������P��UDQJH�LV�LQFUHDVHG�WR�����IHHW������P��HIIHFWLYH�UDQJH��%H\RQG�WKH������IHHW�XS�WR�DERXW�DQRWKHU������IHHW������P��WKH�ODVHU�GRHV�KDOI�GDPDJH�DQG�LV�����WRVWULNH��%H\RQG�WKDW��WKH�ODVHU�QR�ORQJHU�LQIOLFWV�GDPDJH�DQG�LV�RQO\�D�EHDP�RI�OLJKW��7KH�OLJKW�FRQWLQXHV�WR�IO\�WKURXJK�VSDFH�XQWLO�LWKLWV�VRPHWKLQJ��7KH�IDUWKHU�WKH�EHDP�JRHV�WKH�ZHDNHU�DQG�IDLQWHU�LW�EHFRPHV�(QHUJ\�%HDPV�RI�RWKHU�NLQGV�DOVR�HQMR\� D�GRXEOHG�HIIHFWLYH�UDQJH�LQ�VSDFH��EXW�EH\RQG�WKHLU� HIIHFWLYH� UDQJH� WKH�EHDP� LQIOLFWV� QRGDPDJH�DQG�TXLFNO\�GLVVLSDWHV�5DGLR� ZDYHV�FDQ� WUDYHO� ��� WLPHV� WKH� QRUPDO� UDQJH� LQ� VSDFH�� 7KXV� D� UDGLR� ZLWK� D� ���� PLOH� ����NP�� UDQJH� ZLOO� KDYH� ����� PLOH�����NP��UDQJH� IRU� FU\VWDO� FOHDU� WUDQVPLVVLRQ��7KH�UDGLR�ZDYHV� DFWXDOO\� FRQWLQXH� WR� WUDYHO� DW� WKH�VSHHG�RI� OLJKW� IRU� KXQGUHGV�RIWKRXVDQGV� RI�PLOHV��+RZHYHU�� WKH\�EHFRPH�PRUH� VSUHDG�RXW� DQG� IDLQWHU� WKH� IDUWKHU� WKH\� WUDYHO� DQG�ZLOO� UHTXLUH�D�YHU\� SRZHUIXOUDGLR� UHFHLYHU� WR� UHFHLYH� WKH� WUDQVPLVVLRQ�� DQG� HYHQ� WKHQ� LW� PD\� EH� JDUEOHG� RU� LQFRPSOHWH�� 6XQVSRWV�� VRODU� IODUHV�VRODU� VWRUPV�SDUWLFOH�FORXGV��FRPHW�WUDLOV��DVWHURLG�EHOWV��DQG�FORVH�SUR[LPLW\�WR�SODQHWV�ZLOO�UHGXFH��JDUEOH�RU�FRPSOHWHO\�EORFN�RU�GHVWUR\�UDGLRWUDQVPLVVLRQV�
7\SLFDO�2�&�&V

7KH�2FFXSDWLRQV� DQG� 5DFLDO� W\SHV� WKDW� DSSHDU� DURXQG� WKH� SODQHW� KDYH� HYROYHG� VOLJKWO\� IURP� WKHLU� RULJLQV� DV� LPSURPSWXVHWWOHUV��,W�ZDV�TXLWH�DPD]LQJ�WKDW�WKH�VHWWOHUV�VXUYLYHG�FRQVLGHULQJ�WKDW�KDOI�RI�WKHP�ZHUH�KLJK�VRFLHW\�6WDU�/LQHU�3DVVHQJHUV�WKDW�KDGHLWKHU�QRW�GRQH�DQ�KRXUV�KDUG�ZRUN�LQ�WKHLU�OLYHV�RU�ZHUH�ZHOO�LQWR�WKHLU�UHWLUHPHQW��6WLOO�WKH�PL[�RI�VNLOOV�DQG�RFFXSDWLRQV�SURYLGHG�DPHDQV� IRU� WKHLU� VXUYLYDO�� 5HWLUHG� SURIHVVRUV� DQG� D� SULYDWH� VFKRRO� H[FXUVLRQ� SURYLGHG� WHDFKHUV� DQG� UHVRXUFHV� IRU� OLPLWHG� OHDUQLQJ�5HOLJLRXV� ILJXUHV� �DQDORJRXV� WR�D�%LVKRS�RU�SULHVW��SURYLGHG� VSLULWXDO� JXLGDQFH� DQG� WKH� VWDUVKLS� FUHZV�QHZ� KRZ� WR�ZRUN� ZLWK� WKHLUPHWDO�VXUURXQGLQJV��2K�FRXUVH�PRUH�WKDQ�D�IHZ�RI�WKH�WUDYHOOLQJ�SROLWLFLDQV�GHFLGHG�WR�PDNH�WKHLU�PDUNV�LQ�WKH�VHWWOHPHQWV��$�TXDVL�GHPRFUDWLF�VRFLHW\�ZDV�UDLVHG�DQG�SHRSOH�RI�DOO�WKH�UDFHV�DGDSWHG�WR�WKHLU�VXUURXQGLQJV��7KH�IROORZLQJ�2�&�&V�DUH�PHUHO\�VRPH�RI�WKHSRVVLEOH� RFFXSDWLRQV� IRXQG� RQ�7HOPLQDU��7KHVH� FKDUDFWHU� FODVVHV� IRFXV� RQ� WKH� FRQIOLFWV� IODULQJ� DURXQG� WKH� SODQHW� DQG� WKH� VROGLHUV�HQJLQHHUV��SLORWV�DQG�PHGLFV�ILJKWLQJ�LQ�WKHP��0DQ\�2�&�&V�IURP�5LIWV�RU�3KDVH�:RUOG�FRXOG�EH�VXLWDEOH�IRU�WKLV�VHWWLQJ��.HHS�LQ�PLQGWKDW� WKH�YHKLFOHV�DQG�URERWV�RI�5LIWV�(DUWK�DQG�3KDVH�:RUOG�DUH�127�DYDLODEOH� LQ�DQ\�FDSDFLW\�DQG�WKDW�HTXLSPHQW� LV� OLPLWHG� WR� WKHW\SHV�DYDLODEOH�RQ�7HOPLQDU�
8VLQJ�RWKHU�3DOODGLXP�2�&�&V�$�VLPSOH�JXLGH�WR�XVLQJ�WKH�2�&�&V��QRW�QHFHVVDULO\�WKH�5�&�&V��IURP�DQRWKHU�3DOODGLXP�ERRN�LV�WR�UHDVRQ�WKDW�WKH�SURIHVVLRQZRXOG�EH�IRXQG�RQ�WKH�3ODQHW�VKLS���2YHU�VL[�KXQGUHG�\HDUV�RI�VHWWOHPHQW�FDQ�FUHDWH�HQWLUHO\�QHZ�SURIHVVLRQV���1RWH�WKDW�LW�LV�HQWLUHO\XS�WR�WKH�*DPH�0DVWHU�WR�DOORZ�WKH�XVH�RI�0DJLF���6HH�WKH��0DJLF�RQ�7HOPLQDU"��VHFWLRQ�IRU�PRUH�GHWDLOV�RQ�WKLV�RSWLRQ�'XDO�2�&�&V&KDUDFWHUV�WKDW�ZLVK�WR�OHDUQ�D�QHZ�2�&�&�PXVW�ILUVW�DGYDQFH�DW�OHDVW�RQH�OHYHO�LQ�WKHLU�FXUUHQW�2�&�&��5�&�&��$W�VHFRQG�OHYHO�RU�ZKHUHYHU�GHVLUHG���WKH\�PD\�RSW�IRU�WUDLQLQJ�LQ�WKH�QHZ�2�&�&�DV�6221�DV�WKH\�UHDFK�WKDW�QHZ�OHYHO��LW�FDQQRW�EH�GRQH�DIWHU�WKH\KDYH�DGYDQFHG�LQ�WKHLU�QHZ�H[SHULHQFH�OHYHO��:KHQ�WKH�FKDUDFWHU�EHJLQV�WKHLU�QHZ�WUDLQLQJ��WKH\�DUH�]HUR�OHYHO�LQ�WKH�QHZ�2�&�&�7KH�FKDUDFWHU�PXVW�HDUQ�H[SHULHQFH�SRLQWVHTXDO� WR� WKH�QHZ�2�&�&
V�VHFRQG�OHYHO� �LI�0HQ�RI�DUPV�RU�DGYHQWXUHUV��RU� WKLUG� OHYHO� �LI�PDJLFDO� RU�SV\FKLF���:KHQ� WKDW�DPRXQW�RI
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H[SHULHQFH�SRLQWV�LV�DFTXLUHG��WKH�FKDUDFWHU�KDV�SDVVHG�WKHLU�DSSUHQWLFHVKLS�DQG�LV�QRZ�DW�ILUVW�OHYHO�LQ�KLV�QHZ�2�&�&2QFH�FKDUDFWHUV�FKDQJH�RYHU�WR�WKHLU�QHZ�2�&�&���WKH\�UHWDLQ�WKHLU�ROG�VNLOOV��EXW�IUR]HQ�DW�WKH�OHYHOV�WKH\�DFKLHYHG�EHIRUH�WKHFKDQJH��EXW�DOO�QHZ�3�3�(��6�'�&���DQG�RWKHU�LQFUHDVHV�ZLOO�EH�EDVHG�XSRQ�WKHLU�QHZ�2�&�&���$//�QHZ�H[SHULHQFH�SRLQWV�DUH�DZDUGHGWR�WKH�QHZ�2�&�&�1HZ�2�&�&V�DQG�5�&�&V�00HHFFKKDDQQLLPPRRUUSSKK 33LLOORRWW RRUU 55LLGGHHUU 22��&&��&&7R� WKHVH� FKDUDFWHUV�� SLORWLQJ� D� 0HFKDQLPRUSK� LVQ
W� D� MRE�� EXW� D� ZD\� RI� OLIH�� 7R� SLORW� D� PDFKLQH� RU� YHKLFOH� FDSDEOH� RIFRQYHUWLQJ�LQWR�GLIIHUHQW�IRUPV�ZLWK�D�WKRXJKW�RU�SXVK�RI�D�FRQWURO�LV�WKH�JUHDWHVW�ZLVK�RI�DQ\�\RXQJ�DVSLULQJ�VROGLHU��7KLV�SLORW�ZLOOPRVW�OLNHO\�EH�UHSUHVHQWLQJ�D�IDFWLRQ�RU�FODQ�DQG�DV�VXFK��ZLOO�EH�SLORWLQJ�D�SDUWLFXODU�VW\OH�RI�0HFKDQLPRUSK��$�SLORW�FDQ�XVH�DQ\�RIWKH�PRGXODU�YHKLFOH
V� IRUPV�ZLWK�HTXDO�VNLOO�DQG�GHDGOLQHVV��$V�VXFK� WKH�VNLOO�FKRLFHV�UHSUHVHQWHG�EHORZ�DOORZ� VSHFLDOLVDWLRQ�ZLWK� DVLQJOH�0HFKDQLPRUSK�W\SH��7R�PDNH�LW�DV�D�0HFKDQLPRUSK�3LORW�PHDQV�WKDW�WKH\�PXVW�EH�DEOH�WR��7XQH�� LQWR�WKH�5HFHSWRU�+HOPHWVWKDW�FRQWURO� WKH�8QLW��,W� LV�IRU� WKLV� UHDVRQ�WKDW�0HFKDQLPRUSK�5LGHUV�DUH�XVXDOO\�0DUWLDO�$UWLVWV�ZKR�DUH� WDXJKW� WKH�SULQFLSOHV�RI� WKHPLQG�DQG�ERG\�DQG�KDYH�H[FHOOHQW�PRWRU�FRQWURO���7KH�3LORW�0HFKDQLPRUSK�9HKLFOH�VNLOO�DV�VKRZQ�LQ�WKH�2�&�&�VNLOO�VHFWLRQ�EHORZ�LVWKH�YHKLFOH�RI�FKRLFH�WKDW�WKH�0HFKDQLPRUSK
V�9HKLFOH�0RGH�ZLOO�WDNH�(DFK�)DFWLRQ
V�0HFKDQLPRUSK� 3LORW� KDV� D� VSHFLILF�0LOLWDU\�2FFXSDWLRQ� 6NLOO� SDFNDJH� WKDW� LV� XQLTXH� WR� WKDW� FODQ�� � 6HH� WKHIDFWLRQ�GHVFULSWLRQV�WR�XVH�WKHLU�SDUWLFXODU�0�2�6�2�&�&��6NLOOV�5HDG�6HQVRU\�,QVWUXPHQWV�������3LORW�0HFKDQLPRUSK�9HKLFOH��3LFN�2QH�7\SH ������0HFKDQLPRUSK�&RPEDW��3LFN�WKUHH�W\SHV�LQFOXGLQJ�$UPRXU0HFK�&RPEDW1DYLJDWLRQ:HDSRQV�6\VWHPV)DFWLRQ�0�2�6�3DFNDJH�6HH�&ODQ�RU�)DFWLRQ�GHVFULSWLRQ�IRU�0HFKDQLPRUSK�0�2�6�SDFNDJHV�2�&�&��5HODWHG�6NLOOV� SLFN���VNLOOV��SOXV�WZR�PRUH�HDFK�DW�OHYHOV�WKUHH��ILYH��HLJKW�DQG�WZHOYH�&RPPXQLFDWLRQV��$Q\������&RPSXWHU��2SHUDWLRQ�RQO\������'RPHVWLF��$Q\(OHFWULFDO��%DVLF�RQO\������(VSLRQDJH��:LOGHUQHVV�6XUYLYDO�RQO\������0HFKDQLFDO��%DVLF�RQO\������0HGLFDO��)LUVW�$LG�RU�+ROLVWLF�RQO\�������0LOLWDU\��$Q\������3LORW��$Q\�������3LORW�5HODWHG��$Q\�������3K\VLFDO��$Q\�H[FHSW�$FUREDWLFV5RJXH��$Q\7HFKQLFDO��$Q\������:�3��$Q\:LOGHUQHVV��$Q\������6HFRQGDU\�6NLOOV�7KH�FKDUDFWHU�DOVR�JHWV�WR�VHOHFW�VL[�VHFRQGDU\�VNLOOV�IURP�WKH�SUHYLRXV�OLVW��7KHVH�DUH�DGGLWLRQDO�DUHDV�RI�NQRZOHGJHWKDW�GR�QRW�JHW�WKH�EHQHILW�RI�WKH�ERQXVHV�OLVWHG�LQ�SDUHQWKHVLV��$OO�VHFRQGDU\�VNLOOV�VWDUW�DW�OHYHO�RQH�SURILFLHQF\�6WDQGDUG�(TXLSPHQW� 6HH�WKH�0HFKDQLPRUSK�0�2�6�GHVFULSWLRQ�IRU�HDFK�IDFWLRQ�:HDSRQV� 6HH�WKH�0HFKDQLPRUSK�0�2�6�GHVFULSWLRQ�IRU�HDFK�IDFWLRQ�0RQH\� 6HH�WKH�0HFKDQLPRUSK�0�2�6�GHVFULSWLRQ�IRU�HDFK�IDFWLRQ�&\EHUQHWLFV� 6HH�WKH�0HFKDQLPRUSK�0�2�6�GHVFULSWLRQ�IRU�HDFK�IDFWLRQ�
77HHOOPPLLQQDDUU 00LLOOLLWWDDUU\\ 22��&&��&&7KLV�2�&�&� LV� WKH�EDVLF� VNLOO� SDFNDJH� DYDLODEOH� WR�PLOLWDU\� SHUVRQQHO�ZKR� WKHQ�� DIWHU� EDVLF� WUDLQLQJ�� JR� RQ� WR� VSHFLDOLVH� LQVSHFLILF�EUDQFKHV�RI�WKH�PLOLWDU\���7KH�0LOLWDU\�2FFXSDWLRQ�6SHFLDOW\�SDFNDJHV�EHORZ�DUH�WKH�VSHFLILF�PLOLWDU\�EUDQFKHV�WKH�FKDUDFWHUFDQ�EHORQJ�WR���6HOHFW�ILYH�VNLOOV�IURP�WKH�DYDLODEOH�0�2�6�VHOHFWLRQV�EHORZ�
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0�2�6�6NLOOV

2�&�&��6NLOOV5DGLR��%DVLF������0LOLWDU\�(WLTXHWWH��������)LUVW�$LG5XQQLQJ:�3��(QHUJ\�3LVWRO:�3��(QHUJ\�5LIOH+DQG�WR�+DQG�%DVLF��&DQ�LQFUHDVH�WR�+DQG�WR�+DQG�([SHUW�DV�WKH�FRVW�RI�RQH�RWKHU�VNLOO�RU�0DUWLDO�$UWV�ZLWK�WKH�FRVW�RI�WZRRWKHU�VNLOOV�2�&�&��5HODWHG�6NLOOV� 6HOHFW�ILYH�RWKHU�VNLOOV��$GG�WZR�DGGLWLRQDO�DW�OHYHO�WKUHH��WZR�DW�OHYHO�VL[��RQH�DW�OHYHO�QLQH��DQG�RQH�DW�OHYHOWZHOYH��$OO�QHZ�VNLOOV�VWDUW�DW�OHYHO�RQ�SURILFLHQF\�&RPPXQLFDWLRQV��$Q\'RPHVWLF��$Q\(OHFWULFDO��%DVLF�(OHFWURQLFV��RWKHUV RQO\�DYDLODEOH�LI�D�0�2�6�LV�VHOHFWHG(VSLRQDJH��RQO\�DYDLODEOH�LI�D�0�2�6�LV�VHOHFWHG0HFKDQLFDO��%DVLF�0HFKDQLFV��RWKHUV�RQO\�DYDLODEOH�LI�D�0�2�6�LV�VHOHFWHG0HGLFDO��1RQH0LOLWDU\��$Q\�������3K\VLFDO��DQ\�H[FHSW�ZUHVWOLQJ�DQG�DFUREDWLFV3LORW��$Q\3LORW�5HODWHG��$Q\������5RJXH��RQO\�DYDLODEOH�LI�D�0�2�6�LV�VHOHFWHG6FLHQFH��RQO\�DYDLODEOH�LI�D�0�2�6�LV�VHOHFWHG7HFKQLFDO��$Q\:�3��$Q\:LOGHUQHVV��QRQH6HFRQGDU\�6NLOOV��7KH�FKDUDFWHU�DOVR�JHWV�WR�VHOHFW�VL[�VHFRQGDU\�VNLOOV�IURP�WKH�SUHYLRXV�OLVW��7KHVH�DUH�DGGLWLRQDO�DUHDV�RI�NQRZOHGJHWKDW�GR�QRW�JHW�WKH�EHQHILW�RI�WKH�ERQXVHV�OLVWHG�LQ�SDUHQWKHVLV��$OO�VHFRQGDU\�VNLOOV�VWDUW�DW�OHYHO�RQH�SURILFLHQF\�6WDQGDUG�(TXLSPHQW��0LOLWLD�ERG\� DUPRXU�� HQHUJ\� ULIOH�DQG�HQHUJ\� VLGHDUP�RI�FKRLFH�� IRXU� H[WUD�(�FOLSV� IRU� HDFK�� �'��JUHQDGHV�VXUYLYDO� NQLIH�� GLVWDQFLQJ� ELQRFXODUV�� URERW� PHGLFDO� NLW�� SRFNHW� FRPSXWHU�� XWLOLW\� EHOW�� UHEUHDWKHU�� ZDONLH�WDONLH�� XQLIRUP�FRPEDW�ERRWV��FDQWHHQ�� DQG�DGGLWLRQDO� QRQ�HQHUJ\�ZHDSRQ� RI� FKRLFH��&RQYHQWLRQDO�PLOLWDU\� YHKLFOH�RI� FKRLFH� �PRWRUF\FOH�MHHS��SRZHUF\FOH��HWF���IRU�GDLO\�XVH�(TXLSPHQW�$YDLODEOH�XSRQ�$VVLJQPHQW��9HKLFOHV� LQFOXGH�FRQYHQWLRQDO�PLOLWDU\� YHKLFOHV��0HFKDQLPRUSKV�� MHWSDFNV�� WDQNV��$3&V�DQG�DLUFUDIW��$Q\�ZHDSRQ� W\SHV�� H[WUD� DPPXQLWLRQ�� VXUYHLOODQFH� HTXLSPHQW�� FDPHUD� HTXLSPHQW�� VHQVRU\� HTXLSPHQW�� RSWLFDOHQKDQFHPHQWV��DQG�IRRG�UDWLRQV�IRU�ZHHNV��$OVR�KDV�DFFHVV�WR�YHKLFOH�DQG�HTXLSPHQW�UHSDLU��7KH�PLVVLRQ�FRPPDQGHU�DVVLJQVDOO�ZHDSRQV�DQG�HTXLSPHQW�0RQH\��7KH�VROGLHU�JHWV�EDUUDFNV�DSDUWPHQW��IRRG��FORWKLQJ��DQG�DOO�RWKHU�EDVLFV�SURYLGHG�DV�SDUW�RI�PLOLWDU\�OLIH��DV�ZHOO�DV�DFFHVV�WRPLOLWDU\�IDFLOLWLHV��$�PRQWKO\�VDODU\�RI����������LV�DOVR�SDLG�DORQJ�ZLWK��'�[����WRNHQV�H[WUD�LI�D�VSHFLDOLVW�LQ�VRPH�ILHOG�&\EHUQHWLFV�1RQH�WR�VWDUW�ZLWK��KRZHYHU�LPSODQWDWLRQ�LV�QRW�UHVWULFWHG�
77HHOOPPLLQQDDUU 22SSHHUUDDWWRRUU 22��&&��&&7KH�0HFKDQRLG�3ODQHW�6KLS�LV�QHDUO\�DV�PXFK�RUJDQLF�WHFKQRORJ\�DV�LW�LV�HOHFWULFDO�DQG�PHFKDQLFDO���7KLV�FKDUDFWHU�ZDV�ERUQZLWK� WKH�QHFHVVDU\� SVLRQLF� DELOLWLHV� WR� EHFRPH�SDUW� RI� WKH�ZRUOGO\� VFKRRO� RI�2SHUDWRUV�� �$Q�2SHUDWRU� FDQ� EH� D� SDUW� RI� D� SDUWLFXODUIDFWLRQ�RU�URDP�WKH�3ODQHW�VKLS�FKDUJLQJ�IRRG��DFFRPPRGDWLRQ�DQG�WRROV�IRU�WKHLU�VHUYLFHV���$W�WKH�WZLOLJKW�RI�WKHLU�FDUHHU��DQ�2SHUDWRUZLOO�XVXDOO\�VHWWOH�LQWR�D�FRPPXQLW\�DQG�HLWKHU�VWDUW�D�ZRUNVKRS�VRPHZKHUH�RU�UHWLUH�DOWRJHWKHU���7KH�2SHUDWRU�LV�SDUW�'RFWRU�DQG�SDUW0HFKDQLF�� � ,I� WUDLQHG� HDUO\� HQRXJK�� WKH� 2SHUDWRU� FDQ� DWWXQH� KLV� SVLRQLF� VNLOOV� WR� PHOG� ZLWK� WKH� 0HFKDQRLG� ELR�V\VWHPV� JURZLQJWKURXJKRXW�WKH�SODQHW���8VLQJ�WKHVH�VNLOOV��WKH�FKDUDFWHU�FDQ�GLVFHUQ�SUREOHPV�ZLWK� WKH�ELR�QRGH�DQG�ZRUN�WR�UHSDLU�WKHP���2I�FRXUVHWKH\�DUH�DOVR�H[FHOOHQW�PHFKDQLFDO�DQG�HOHFWULFDO�HQJLQHHUV��EXW�WKHVH�VNLOOV�DUH�VHOGRP�SVLRQLFDOO\�HQKDQFHG�ZLWK�7HOHPHFKDQLFV�GXHWKH�SVLRQLF�GHYHORSPHQW�RI�WKH�FKDUDFWHU���$�\RXQJ�SVLRQLF�ZLWK�WKH�QHFHVVDU\�DELOLWLHV�XVXDOO\�KDV�WR�FKRRVH�EHWZHHQ�EHLQJ�D�'RFWRURU�DQ�2SHUDWRU�

&RPPXQLFDWLRQV 6HOHFW�IURP�&RPPXQLFDWLRQV�DQG�&RPSXWHU�VNLOOV�������(QJLQHHULQJ 6HOHFW�IURP�0HFKDQLFDO��(OHFWULFDO�RU�6FLHQFH�VNLOOV�������)LHOG�&RQVWUXFWLRQ *HWV�&RQVWUXFWLRQ�9HKLFOH�2SHUDWLRQ��0HFKDQLPRUSK�&RPEDW�&RQVWUXFWLRQ��$GYDQFHG�0DWKV��DQG�WZR�VFLHQFH�VNLOOV�������0LOLWDU\ 6HOHFW�IURP�0LOLWDU\�DQG�:LOGHUQHVV�������6SDFH�6SHFLDOLVW 6HOHFW�IURP�6SDFH�UHODWHG�3K\VLFDO��3LORW�DQG�3LORW�5HODWHG�������7HFKQLFDO 6HOHFW�IURP�7HFKQLFDO�DQG�6FLHQFH�������:HDSRQV 6HOHFW�IURP�0LOLWDU\�DQG�:�3��������3LORW 6HOHFW�IURP�3LORW�DQG�3LORW�5HODWHG�������
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$WWULEXWH�5HTXLUHPHQWV� ,�4����RU�KLJKHU��D�KLJK�0�(�LV�KDQG\�EXW�QRW�UHTXLUHG�6SHFLDO�2�&�&�6NLOOV�%LR�1RGH�6SHFLDOLVW� LQ�&\EHUQHWLFV� 7KH�VDPH�DV� WKH�0HGLFDO�'RFWRUDWH�LQ�&\EHUQHWLFV�VNLOO�RQO\�DSSOLFDEOH�WR�WKH�%LR�1RGH7HFKQRORJLHV���7KH�FKDUDFWHU�KDV�QR�NQRZOHGJH�RI�DQDWRP\�RU�DQ\�RWKHU�0HGLFDO�'RFWRU�VNLOOV��EXW�LV�D�PDVWHU�VXUJHRQ�RQ�WKHILHOG�RI�0HFKDQRLG�RUJDQLF�QRGHV���7KLV��DORQJ�ZLWK�WKH�(OHFWULFDO�(QJLQHHU�VNLOO�HQDEOHV�DQ�2SHUDWRU�WR�DOWHU��UHSDLU��LQVWDOODQG�GLDJQRVH�WKH�FRPPXQLFDWLRQV�QRGHV�DV�ZHOO�DV� 
QDWLYH
�3ODQHW�VKLS�WHFKQRORJLHV�WKDW�SUH�GDWHG�FRORQLVDWLRQ���%DVH�6NLOO�������������7KH�ILUVW�SHUFHQWLOH�LV�WKH�2SHUDWRU
V�DELOLW\�WR�DFFXUDWHO\�GLDJQRVH�DQG�IL[�D�QRQ�ELRORJLFDO�SUREOHP�RU�LOOQHVV�7KH�VHFRQG�SHUFHQWLOH�LV�WKH�2SHUDWRU
V�DELOLW\�WR�SHUIRUP�WKH�VXUJHU\�WKDW�ZLOO�H[SORUH�SUREOHPV�RU�UHPRYH�LQVWDOO�FRPSRQHQWVZLWKLQ�WKH�ELR�QRGH�2�&�&��6NLOOV�(OHFWULFDO�(QJLQHHU�������0HFKDQLFDO�(QJLQHHU�������%LRZDUH�0HFKDQLFV3LORW�3LFN�2QH�7\SH ������&RPSXWHU�5HSDLU�������5DGLR��%DVLF�������5HDG�6HQVRU\�(TXLSPHQW�������1DYLJDWLRQ:3�%OXQW+DQG�WR�+DQG��%DVLF2�&�&��5HODWHG�6NLOOV� SLFN����VNLOOV��SOXV�RQH�PRUH�HDFK�DW�OHYHOV�WKUHH��ILYH��HLJKW�DQG�WZHOYH�&RPPXQLFDWLRQV��$Q\�������'RPHVWLF��$Q\(OHFWULFDO��$Q\�������(VSLRQDJH��1RQH0HFKDQLFDO��$Q\�������0HGLFDO��)LUVW�$LG��3DUDPHGLF�RU�+ROLVWLF�RQO\������0LOLWDU\��$Q\������3K\VLFDO��$Q\�H[FHSW�$FUREDWLFV��*\PQDVWLFV�RU�:UHVWOLQJ3LORW��$Q\������3LORW�5HODWHG��$Q\�������5RJXH��/RFN�SLFNLQJ�RQO\6FLHQFH��$Q\7HFKQLFDO��$Q\������:�3��$Q\:LOGHUQHVV��$Q\������6HFRQGDU\�6NLOOV�7KH�FKDUDFWHU�DOVR�JHWV�WR�VHOHFW�VL[�VHFRQGDU\�VNLOOV�IURP�WKH�SUHYLRXV�OLVW��7KHVH�DUH�DGGLWLRQDO�DUHDV�RI�NQRZOHGJHWKDW�GR�QRW�JHW�WKH�EHQHILW�RI�WKH�ERQXVHV�OLVWHG�LQ�SDUHQWKHVLV��$OO�VHFRQGDU\�VNLOOV�VWDUW�DW�OHYHO�RQH�SURILFLHQF\�6WDQGDUG�(TXLSPHQW� 3RUWDEOH�WRRO�NLW��ODVHU�WRUFK�IRU�ZHOGLQJ��ODVHU�VFDOSHO��HOHFWULFDO�WDSH��SHQ�IODVKOLJKW�����PHWUHV�RI�Q\ORQ�URSH��� NQLYHV�� QRWHERRN�� SURWHFWLYH� JRJJOHV�� ZRUN� JORYHV�� ER[� RI� WKLQ� PHGLFDO� JORYHV�� NQDSVDFN�� WHQW� DQG� EHG� UROO�� ,QIUDUHGELQRFXODUV�ZLWK�GLJLWDO�GLVWDQFLQJ� UHDGRXW��D�SDLU�RI�SDVVLYH�QLJKW�YLVLRQ�JRJJOHV�� WKUHH� VHWV�RI�ZLOGHUQHVV� VW\OH�FORWKHV� DQGKLNLQJ�ERRWV�RU�VKRHV��WZR�VHWV�RI�ZRUN�FORWKHV��$UPRXU�LV�XVXDOO\�OLJKW�WR�DOORZ�PD[LPXP�PRYHPHQW�:HDSRQV� &DQ� LQFOXGH� HQHUJ\�ZHDSRQV� DQG�JXQV�� 6HOHFW� RQH� W\SH�RI�ZHDSRQ�ZLWK� �'��FOLSV� RI� DPPXQLWLRQ�� DQG� DQ� DQFLHQW� VW\OHZHDSRQ�9HKLFOH�� 2SHUDWRUV�XVXDOO\�XVH�WUXFNV��MHHSV�DQG�RWKHU�RII�URDG�YHKLFOHV�0RQH\�:LOGHUQHVV�RSHUDWRUV�ZLOO�KDYH��'�[����LQ�7RNHQV�DQG��'�[�����LQ�EODFN�PDUNHW�VDOHDEOH�LWHPV�&\EHUQHWLFV� 1RQH�WR�VWDUW��0RVW�RSHUDWRUV�DYRLG�DXJPHQWDWLRQ�WKURXJK�ELRQLFV��EXW�PD\�DJUHH�WR�WKH�XVH�RI�F\EHUQHWLF�VHQVRUV�DQGRSWLF�V\VWHPV�3VLRQLF�$ELOLW\��6SHFLDO��7KH�7HOPLQDU�2SHUDWRU�SRVVHVVHV�VRPH�IRUP�RI�SVLRQLF�DELOLW\�LQ�RUGHU�WR�EH�WUDLQHG�,�6�3� 5ROO��'����WR�GHWHUPLQH�WKH�EDVH�,�6�3���$GG��'��,�6�3�SHU�OHYHO�RI�H[SHULHQFH�3VLRQLF�3RZHUV�7KH�FKDUDFWHU�FDQ�KDYH�WKH�6XSHU�3VLRQLF�SRZHU�RI�3V\FKLF�6XUJHU\�RU�VHOHFW�WKUHH�IURP�WKH�FKRLFHV�EHORZ�2EMHFW�5HDG7RWDO�5HFDOO0LQG�%ORFN7HOHSDWK\(PSDWK\7HOHNLQHVLV��FRXQWV�DV�WZR�VHOHFWLRQV�
77HHOOPPLLQQDDUU 77HHFFKK 33LLUUDDWWHH 22��&&��&&7KH�7HFK�3LUDWHV�DUH�XVXDOO\�WKH�RXWODZV�H[LOHG�IURP�WKH�IDFWLRQV�ZKR�KDYH�MRLQHG�WRJHWKHU�LQWR�WKHLU�RZQ�URYLQJ
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FRPPXQLWLHV���7KHVH�YRODWLOH�PL[HV�RI�ODZ�EUHDNHUV�RQO\�VXUYLYH�LQ�WKHVH�3LUDWH�EDQGV�LI�WKH\�DFNQRZOHGJH�WKH�OHDGHU�RI�WKH�JURXS�7KHVH�3LUDWH�:DUORUGV�KDYH�WR�OHDG�HLWKHU�E\�H[DPSOH��VXSHULRU�SHUVRQDOLW\�RU�ERWK���7HFK�3LUDWHV�XVXDOO\�FRQVWUXFW�RU�VWHDO�7\SH�$OSKD0HFKDQLPRUSKV�IRU�WKHLU�RIIHQVLYH�IRUFHV���7KH�7\SH�$OSKD�QRUPDOO\�KDV�PRUH�SDVVHQJHU�URRP�IRU�WKH�KLJKO\�WUDQVLHQW��SLUDWHSRSXODWLRQ���$�W\SLFDO�7HFK�3LUDWH�LV�D�ZRUOGO\�FULPLQDO�WKDW�ZDV�HLWKHU�HMHFWHG�IURP�WKH�)DFWLRQ�&RPPXQLWLHV�RU�FKRVH�WR�OHDYH�EHIRUHWKH�ODZ�IRXQG�WKHP���7KH�7HFK�3LUDWH�LV�XVXDOO\�D�WUDGHV�SHUVRQ�ILUVW�DQG�D�0HFKDQLPRUSK�SLORW�VHFRQG���)RU�WKH�SLUDWH�EDQG�WR�VXUYLYH�WKH�7HFK�3LUDWH�PXVW�EH�DEOH�WR�SHUIRUP�GXWLHV�RWKHU�WKDQ�VLPSOH�FRPEDW���,Q�D�SHUIHFW�ZRUOG��FRPEDW�ZRXOG�EH�DYRLGHG�DQ\ZD\���7KHRSWLRQ�LV�DYDLODEOH�WR�SLORW�WUDQVIRUPDEOH�)DFWLRQ�0HFKDQLPRUSKV�EXW�WKLV�LV�UDUH�GXH�WR�LQKHUHQW�FRVWV�RI�PDLQWHQDQFH�DQG�UDULW\�RIRSHUDWLRQDO�0HFKDQLPRUSKV�$WWULEXWH�5HTXLUHPHQWV�$�KLJK�0�(�LV�SUHIHUUHG�EXW�QRW�PDQGDWRU\�$OLJQPHQW� $OPRVW�DOZD\V�VHOILVK��EXW�FDQ�EH�DQ\�2�&�&��6NLOOV�5DGLR��%DVLF�������3LORW��*�(�9�������6WUHHWZLVH�������/LWHUDF\��7ZR�RI�FKRLFH ������/DQJXDJHV��7KUHH�RI�FKRLFH ������&RPSXWHU��2SHUDWLRQ�������&RPSXWHU��3URJUDPPLQJ�������&RPSXWHU��+DFNLQJ�������:�3��(QHUJ\�SLVWRO:�3��$QFLHQW��2QH�RI�FKRLFH+DQG�WR�+DQG��%DVLF+DQG�WR�+DQG��%DVLF�FDQ�EH�FKDQJH�WR�+DQG�WR�+DQG��([SHUW�DW�WKH�FRVW�RI�RQH��RWKHU��VNLOO�RU�WR�PDUWLDO�DUWV��RU�DVVDVVLQ�LI�DQHYLO�DOLJQPHQW��DW�WKH�FRVW�RI�WZR��RWKHU��VNLOOV�2�&�&��5HODWHG�6NLOOV� 6HOHFW����RWKHU� VNLOOV��$W� OHDVW� WKUHH�PXVW� VHOHFWHG� IURP�5RJXH��7ZR�PRUH� VNLOOV�PD\� EH� VHOHFWHG� DW� OHYHOVWKUHH��ILYH��HLJKW��HOHYHQ�DQG�IRXUWHHQ���$OO�QHZ�VNLOOV�VWDUW�DW�OHYHO�RQH�SURILFLHQF\�&RPPXQLFDWLRQV��$Q\�������'RPHVWLF��$Q\(OHFWULFDO��$Q\(VSLRQDJH��$Q\�������0HGLFDO��)LUVW�$LG�RU�3DUDPHGLF�RQO\0LOLWDU\��$Q\3K\VLFDO��$Q\3LORW��$Q\������3LORW�5HODWHG��$Q\������5RJXH��$Q\�������6FLHQFH��$Q\7HFKQLFDO��$Q\������:�3���$Q\:LOGHUQHVV��$Q\6HFRQGDU\� 6NLOOV� 7KH� FKDUDFWHU� DOVR� JHWV� WR� VHOHFW� HLJKW� VHFRQGDU\� VNLOOV� IURP� WKH� SUHYLRXV� OLVW�� 7KHVH� DUH� DGGLWLRQDO� DUHDV� RINQRZOHGJH�WKDW�GR�QRW�JHW�WKH�EHQHILW�RI�WKH�ERQXVHV�OLVWHG�LQ�SDUHQWKHVLV��$OO�VHFRQGDU\�VNLOOV�VWDUW�DW�OHYHO�RQH�SURILFLHQF\�6WDQGDUG�(TXLSPHQW� -XPS�VXLW�DQG�VPDOO�WUDQVSRUWDEOH�ZDUGUREH��7KH�7HFK�3LUDWH�DOVR�VWDUWV�ZLWK�D�)ODVKOLJKW��%DFNSDFN�RU�EULHIFDVH��7LQWHG�*RJJOHV��6PDOO�WZR�ZD\�5DGLR��$LU�)LOWHU��*DV�0DVN��DQG�/RFN�3LFN�7RROV��ZKHUH�DSSURSULDWH���DQG�D�SRUWDEOHFRPSXWHU�ZRUN�VWDWLRQ�:HDSRQV� 6XUYLYDO�.QLIH��(QHUJ\�3LVWRO�RI�FKRLFH�ZLWK�IRXU�H[WUD�FOLSV��SOXV�WZR�RWKHU�ZHDSRQV�RI�FKRLFH��7KH�7HFK�3LUDWH�ZLOO�VWDUWZLWK�D�VHW�RI�OLJKW�RU�PHGLXP�DUPRXU�0RQH\� 6WDUWV�ZLWK��'�[�����7RNHQV�FDVK��DQG�DQ�DGGLWLRQDO�LQ��'�[�����FUHGLWV�ZRUWK�RI�EODFN�PDUNHW�VDOHDEOH�LWHPV�&\EHUQHWLFV� &KDUDFWHU�PD\�KDYH��'��F\EHUQHWLF�LPSODQWV�RI�FKRLFH���,I�WKH�SOD\HU�GRHV�QRW�ZDQW�F\EHUQHWLFV�DGG�DQRWKHU��'�[����7RNHQV�WR�WKH�DYDLODEOH�PRQH\�
77HHOOPPLLQQDDUU ((VVSSLLRRQQDDJJHH $$JJHHQQWW 22��&&��&&7KH�3ODQHWVKLS�7HOPLQDU�LV�RQ�DQ�XQRIILFLDO�&ROG�:DU�IRRWLQJ�VLQFH�WKH�UDFH�IRU� WKH�VXUIDFH�KDV�EHJXQ���:KLOH�IDFWLRQV�DQGFODQV�WUDGH�UHODWLYHO\�IUHHO\�DQG�WKH�QRQ�DOLJQHG�VHWWOHPHQWV�FRQWLQXH�WR�VWD\�RXW�RI�WKH�IDFWLRQDOLVHG�SROLWLFV��WKHUH�LV�D�WHQVLRQ�EXLOGLQJDNLQ�WR�WKH�(DVW�YV�:HVW�6SDFH�UDFH�RI�WKH�����V�RQ�(DUWK���6ORZO\�EXW�VXUHO\�WKH�IDFWLRQ�UXQ�PHGLD�DUH�JRDGLQJ�WKH�SRSXODWLRQ�WRZDUGVD�PLQGVHW�RI��:H�WKH�)DFWLRQ�PXVW�EH�WKH�ILUVW�WR�WKH�VXUIDFH����2I�FRXUVH�WKH�0DUGR]L�)DFWLRQ�LV�RI�WKH�RSLQLRQ�WKDW�WKH\�ZHUH�RQ�WKHVXUIDFH�ILUVW�DQG�VKRXOG�SURWHFW�WKHLU�ULJKWV�WR�NHHS�LW�WKDW�ZD\���7KLV�HQYLURQPHQW�KDV�DOORZHG�WKH�(VSLRQDJH�LQGXVWU\�WR�EORRP�HYHQPRUH� WKDQ�WKH�ILUVW�0HFKDQLPRUSK�:DU�GLG���2SSRVLQJ�FODQV�DQG�IDFWLRQV�QHHG� WR�NQRZ� KRZ� IDU�DORQJ� WKHLU�RWKHUV�KDYH�SURJUHVVHGZLWK�SUHIDEULFDWHG�VWUXFWXUHV��JDV�FROOHFWLRQ�IRU�DWPRVSKHUH�HQKDQFHUV��GHIHQFH�SODQV�IRU�QHZ�FRQVWUXFWLRQ�DQG�PDQ\�RWKHU�DVSHFWV�RIWKH�LPSHQGLQJ�SXVK�IRU�WKH�VXUIDFH�
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(VSLRQDJH� DJHQWV� RQ�7HOPLQDU� XVH� WKH�%LR�1HW� ERWK� DV� D� SODFH� RI� LQWHOOLJHQFH� JDWKHULQJ� DQG� VKDGRZ� EDWWOHV� DJDLQVW� RWKHUHVSLRQDJH�DJHQWV���8VLQJ�F\EHUQHWLF�QRGHV�WR�LQWHUFHSW�WUDQVPLVVLRQV�LV�UHODWLYHO\�VLPSOH��KRZHYHU�DYRLGLQJ�GHWHFWLRQ�LVQ
W���(VSLRQDJHDJHQWV�HPSOR\HG�WR�PRQLWRU�WKH�%LR�1HW�IRU�WUDQVPLVVLRQ�LQWHUFHSWLRQV�RIWHQ�HPSOR\�WKHLU�DVWUDO�VHOYHV�WR�SK\VLFDOO\�LQWHUFHSW�WKH�DJHQWLQ� WKH�DVWUDO�VSDFH�� �$Q�DJHQW�FRXOG�HPSOR\�VWDQGDUG�QRQ�LQYDVLYH�GDWD�DFTXLVLWLRQ� WHFKQLTXHV�EXW� WKH�DFFXPXODWHG�GDWD�ZRXOG� WDNHZHHNV� WR�GLVVHPLQDWH� VXFK� LV� WKH�HIILFLHQF\� RI� WKH�YDULRXV� IRUPV�RI�HQFU\SWLRQ� HPSOR\HG� E\� WKH� IDFWLRQV�� �5XPRXUV� IO\� DURXQG� WKHDVWUDO�QHW�DERXW�WKH�-HPRLHQ�PDWKHPDWLFLDQ�ZKR�GHYLVHG�WKH�HQFU\SWLRQ�SURFHGXUHV�IRU�HDFK�IDFWLRQ�KRSLQJ�WKDW�WKLV�ZRXOG�HQVXUH�WKDWQR�JRYHUQPHQW�KDG�DQ�DGYDQWDJH���$�6WXU
-LQ�DVVLVWDQW�WR�WKH�PDWKHPDWLFLDQ�VZHDUV�WKDW�WKH�RULJLQDO�SURRI�KDG�D�IRUP�RI�PDVWHU�NH\DOJRULWKP�WR�VKDWWHU� WKH�HQFU\SWLRQ�RI�DOO� WKH�IDFWLRQV�� �7KH�-HPRLHQ�GLHG�DOPRVW�RQH�KXQGUHG�DQG�VHYHQW\� \HDUV� DJR�DORQJ�ZLWK� WKHDOJRULWKP���7KLV�$OJRULWKP�LV�WKH�+RO\�*UDLO�RI�WKH�7HOPLQDU�(VSLRQDJH�$JHQW���6LQFH�WKH�-HPRLHQ�UDFH�ZDV�NQRZQ�IRU� WKHLU�QDWXUDOSVLRQLF�DIILQLW\�ZLWK�WKH�$VWUDO�3ODQH��LW�ZDV�WKRXJKW�WKDW�WKH�PDWKHPDWLFLDQ�KDG�VSHQW�KLV�WLPH�LQ�VRPH�VPDOO�DVWUDO�GRPDLQ�RI�KLV�RZQFUHDWLRQ�WR�FRQVWUXFW�WKH�DOJRULWKPV���7HOPLQDU�$JHQWV�VHDUFK�IRU�WKLV�GRPDLQ�LQ�WKHLU�VSDUH�WLPH�7HOPLQDU� $JHQWV� DOVR� JHW� WKHLU� KDQGV� GLUW\� ZLWK� WKH� VWDQGDUG� SK\VLFDO� IRUPV� RI� HVSLRQDJH�� � ,QIRUPDQWV�� GLVJXLVHV�DVVDVVLQDWLRQV��REVHUYDWLRQV�DQG�DOO�WKH�WUDGLWLRQDO�VS\�IDUH�LV�FRPPRQ�LQ�WKH�ZRUOG�RI�DQ�LPSHQGLQJ��6XUIDFH�5DFH��$WWULEXWH�5HTXLUHPHQWV�0�(������0�$�����2�&�&��6NLOOV�0DWKHPDWLFV��$GYDQFHG�������/DQJXDJH��6HOHFW�WZR�GLDOHFWV ������/LWHUDF\��LQ�WKH�FKRVHQ�GLDOHFWV ������&RPSXWHU�2SHUDWLRQ������&RPSXWHU�3URJUDPPLQJ������&RPSXWHU�+DFNLQJ�������&\EHUMDFNLQJ�������'LVJXLVH�������(VFDSH�$UWLVW�������:�3�7KUHH�RI�FKRLFH+DQG�WR�+DQG��0DUWLDO�$UWV���$JHQWV�DUH�PRVW�OLNHO\�WR�FKRRVH�D�6SHFLILF�0DUWLDO�$UW�2�&�&��5HODWHG�6NLOOV� 6HOHFW�HLJKW�RWKHU�VNLOOV��EXW�DW�OHDVW�WKUHH�RI�WKHVH�VNLOOV�PXVW�EH�IURP�WKH�HVSLRQDJH�FDWHJRU\��3OXV�VHOHFW�DQDGGLWLRQDO�VNLOO�DW�OHYHOV�WKUHH��VL[��QLQH��DQG�WZHOYH��$OO�QHZ�VNLOOV�VWDUW�DW�OHYHO�RQH�SURILFLHQF\�&RPPXQLFDWLRQV��$Q\������'RPHVWLF��$Q\(OHFWULFDO��%DVLF�(OHFWURQLFV�RQO\(VSLRQDJH��$Q\�������0HFKDQLFDO��%DVLF�DQG�DXWRPRWLYH�PHFKDQLFV�RQO\0HGLFDO��)LUVW�$LG�RQO\�0LOLWDU\��$Q\�������3K\VLFDO��$Q\�������ZKHUH�DSSOLFDEOH�3LORW��$Q\3LORW�5HODWHG��$Q\������5RJXH��$Q\�������6FLHQFH��$Q\7HFKQLFDO��$Q\:�3��$Q\:LOGHUQHVV��$Q\������6HFRQGDU\� 6NLOOV� 7KH� FKDUDFWHU� DOVR� JHWV� WR� VHOHFW� ILYH� VHFRQGDU\� VNLOOV� IURP� WKH� SUHYLRXV� OLVW�� 7KHVH� DUH� DGGLWLRQDO� DUHDV� RINQRZOHGJH�WKDW�GR�QRW�JHW�WKH�DGYDQWDJH�RI�WKH�ERQXV�OLVWHG�LQ�WKH�SDUHQWKHVHV��$OO�VHFRQGDU\�VNLOOV�VWDUW�DW�WKH�EDVH�VNLOO�OHYHO�$OVR��VNLOOV�DUH�OLPLWHG��DQ\��RQO\��QRQH��DV�SUHYLRXVO\�LQGLFDWHG�LQ�WKH�OLVW�6WDQGDUG�(TXLSPHQW��)RXU�VHWV�VWUHHW�FORWKHV��RQH�VHW�GUHVV�FORWKHV��RQH�KHDY\�6'&�OLJKW�0'&�WUHQFK�FRDW��RQH�VHW�RI�0'&�DUPRXU�XVXDOO\� OLJKW��� JDV� PDVN� DQG� DLU� ILOWHU�� SDVVLYH� QLJKWYLVLRQ� JRJJOHV�� PHGLFDO� NLW�� LQIUDUHG� GLVWDQFLQJ� ELQRFXODUV�� SRUWDEOHODQJXDJH�WUDQVODWRU��JUDSSOLQJ�KRRN��XWLOLW\�EHOW��$Q�XQGHUFRYHU�RSHUDWLYH�DOVR�KDV�D�VPDOO�WR�PHGLXP�VL]HG�DSDUWPHQW�DQG�DPHGLXP� WR� ODUJH� DQG� YHU\� ZHOO� FRQFHDOHG� ODLU� RU� KLGH�RXW� ORFDWHG� RXWVLGH� WKH� VHWWOHPHQW� RU� LQ� D� UXQ� GRZQ� DUHD� RI� WRZQ�9HKLFOHV� FDQ� LQFOXGH� SUDFWLFDOO\� DQ\� IDVW� YHKLFOH�� XS� WR� DQG� LQFOXGLQJ� $UPRXU0HFKV� DQG� 0HFKDQLPRUSKV� IRU� UHVSHFWHGRSHUDWLYHV��:HDSRQV�FDQ�LQFOXGH�DOPRVW�DQ\WKLQJ��EXW�XVXDOO\�VWLFN�WR�WKH�FKDUDFWHU
V�:3V�0RQH\� �'�[�����7RNHQV��7KH�IDFWLRQ�� GHSHQGLQJ� RQ� WKH�PLVVLRQ��PD\� SURYLGH�PRUH�PRQH\��7KH�IDFWLRQ� WDNHV� FDUH� RI� DOO� OLYLQJH[SHQVHV�&\EHUQHWLFV�0D\�VHOHFW��'��ELRZDUH�RU�F\EHUQHWLF�HQKDQFHPHQWV�
77HHOOPPLLQQDDUU //HHYYHHOO 55DDWW 22��&&��&&7KH�/HYHO�5DWV��DV�WKH\�KDYH�EHHQ�FDOOHG��DUH�WKH�VR�FDOOHG�GUHJV�RI�VRFLHW\�ZKR�URDP�WKH�OHYHOV�ZLWKRXW�FRQWULEXWLQJ�WR�WKHVHWWOHPHQW�LQ�DQ\�ZD\���/HYHO�5DWV�DUH�QRUPDOO\�FULPLQDO�JDQJV�ZKR�GURSSHG�RXW�RI�VFKRRO�DQG�WXUQHG�WR�D�VKDOORZ�OLIH��FUXLVLQJ�WKHVWUHHWV�RQ�3RZHUF\FOHV�RU�PRGLILHG�JHYV���7KH\�W\SLFDOO\�WUDIILF�GUXJV�DQG�ZRUN�IRU�WKH�FULPH�RUJDQLVDWLRQV���%XW�DVN�D�/HYHO�5DW�DERXW
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ZK\�WKH\�GR�ZKDW�WKH\�GR�DQG�WKH\�ZRXOG�WHOO�\RX�D�VWRU\�RI�KRZ�WKH�V\VWHP�IDLOHG�WKHP�VRPHKRZ�(LWKHU�ZD\��WKH�/HYHO�5DWV�DUH�XVXDOO\�FLW\�EDVHG�JDQJV�RI�PRWRUF\FOH�WKXJV�ZKR�ZDU�RYHU�WHUULWRULHV�DQG�HTXLSPHQW���6RPHJDQJV�DUH�KRQRXUDEOH�YLJLODQWHV�ZKR�DWWHPSW�WR�NHHS�WKH�SHDFH�E\�SURWHFWLQJ�WKH�SHRSOH�ZKR�FDQ�DIIRUG�WR�DW�OHDVW�SURYLGH�IRRG�RU�SDUWVWR�WKHP���0RVWO\�WKRXJK��/HYHO�5DWV�DUH�SXQNV�ZKR�DUH�FORVH�WR�JUDGXDWLQJ�LQWR�IXOO�WLPH�FULPLQDOV���*DQJ�FRORXUV��HPEOHPV�DQG�IHXGVDUH�D�SDUW�RI� D�/HYHO�5DW
V� OLIH�� �7KH�GUXJ� WUDIILFNLQJ� DQG�RWKHU� VWXII� LV� MXVW�D�PHDQV� WR�NHHS� WKHLU� ULGH� IXQFWLRQLQJ� DQG� WKH�(WKDQROIORZLQJ� 7KH� JDQJV� FRQJUHJDWH� LQ� WKH� ORZHU� OHYHOV� DURXQG� WKH� IDFWRULHV� DQG� ZDUHKRXVHV�� � 7KH\� DOVR� SUH\� XSRQ� WKH� ORZHU� FODVVHGZRUNHUV�ZKR�FDQQRW�DIIRUG�KLJK�OHYHO�DSDUWPHQWV�� �&LW\�RIILFLDOV�DWWHPSW� WR�VHQG� ODZ�HQIRUFHPHQW�RIILFHUV� WR�FOHDQ� WKH�DUHDV�XS�EXWVRRQ�WKH\�UHDOLVHG�WKDW�WKH\�ZHUH�VHQGLQJ�JRRG�SHRSOH�DQG�HTXLSPHQW�WR�ILJKW�D�PHQDFH�WKDW�QRERG\�FDUHG�DERXW���$V�ORQJ�DV�WKH�/HYHO5DWV�GLG�QRW�ERWKHU�WKH�XSSHU�OHYHOV�RU�GLVUXSW�WKH�IDFWRULHV��WKHQ�WKH�XQPDUNHG�ERXQGDU\�WKDW�GLYLGHV�/DZ�(QIRUFHPHQW�DQG�/HYHO�5DWWHUULWRU\�LV�XSKHOG���+RZHYHU��WKH�FLW\�GRHV�OLNH�WR�IOH[�LWV�PXVFOHV�RFFDVLRQDOO\�DQG�VHQG�LQ�0LOLWLD�WURRSV�ZLWK�$UPRXU0HFKV�DQG�HYHQ6NLUPLVKHU�0HFKDQLPRUSKV�WR�PDNH�D�IHZ�PDVV�DUUHVWV���7KH�FLW\�FRQVLGHUV�WKLV�D�SRSXODWLRQ�FRQWURO�H[HUFLVH�UDWKHU�WKDQ�D�OHJLWLPDWHDWWHPSW�DW�UHGXFLQJ�FULPH�7KH� FULPH� IDPLOLHV� OLNH� HPSOR\LQJ� /HYHO� 5DWV� DV� FRXULHUV� DQG� PXVFOH� DQG� VR� OHDGHUV� RIWHQ� JHW� JLIWV� OLNH� D� SRZHUF\FOH$UPRXU0HFK�RU�DQ�ROG�7\SH�$OSKD�0HFKDQLPRUSK���7KLV�LV�WKH�FURZQLQJ�DFKLHYHPHQW�IRU�D�JDQJ�OHDGHU�DV�RIWHQ�WKH�JDQJ�GRXEOHV�LQVL]H�RYHUQLJKW�VR�5DWV�FDQ�ZRUN�XQGHU�VRPHRQH�ZLWK�UHDO�SRZHU���/HYHO�5DWV�ZKR�VSHFLDOLVH�LQ�&\EHUMDFNLQJ�DOVR�DUH�LQ�ELJ�GHPDQGIURP�WKH�FULPH�RUJDQLVDWLRQV�1RWH�� ,I�WKH�*0�ZDQWHG�WR�UXQ�DQ�$NLUD�W\SH�DQLPH�F\EHUSXQN�FDPSDLJQ�WKH�SRVVLELOLWLHV�DUH�HQGOHVV���&RUUXSW�FLW\�RIILFLDOV�JDQJ�ZDUV��IDPLO\�WURXEOHV��5RPHR�DQG�-XOLHW�ORYH�DIIDLUV�DUH�DOO�JUHDW�ZD\V�WR�VWDUW�D�FDPSDLJQ�$WWULEXWH�5HTXLUHPHQWV��1RQH�2�&�&��6NLOOV�6WUHHWZLVH�������3LORW��SLFN�RQH������:�3�.QLIH:�3�%OXQW5XQQLQJ+DQG�WR�+DQG��%DVLF��PD\�EH�FKDQJHG�WR�H[SHUW�RU�PDUWLDO�DUWV�ZLWK�WKH�VDFULILFH�RI�WZR�RWKHU�VNLOOV2�&�&��5HODWHG�6NLOOV� 6HOHFW����RWKHU�VNLOOV��EXW�DW�OHDVW�WKUHH�IURP�5RJXH�DQG�WZR�IURP�3K\VLFDO��3OXV��VHOHFW�WZR�DGGLWLRQDO�VNLOOV�DWOHYHO�WKUHH��VL[��DQG�RQH�DW�OHYHO�QLQH�DQG�WZHOYH��$OO�QHZ�VNLOOV�VWDUW�DW�OHYHO�RQH�SURILFLHQF\�&RPPXQLFDWLRQV��$Q\�������WR�%DVLF��5DGLR�DQG�6XUYHLOODQFH�6\VWHPV�'RPHVWLF��$Q\������(OHFWULFDO��%DVLF�RQO\������(VSLRQDJH��1RQH0HFKDQLFDO��%DVLF�DQG�$XWRPRWLYH�0HFKDQLFV�RQO\�������0HGLFDO��)LUVW�$LG�RQO\�������0LOLWDU\��$Q\3K\VLFDO��$Q\������ZKHUH�DSSOLFDEOH�3LORW��*�(�9�RU�+RYHU�YHKLFOHV�RQO\���7\SH�$OSKD�DQG�$UPRXU0HFK�&RPEDW�FRVWV�WZR�VNLOO�VHOHFWLRQV�HDFK��������3LORW�5HODWHG��1DYLJDWLRQ�DQG�5HDG�6HQVRU\�(TXLSPHQW�RQO\5RJXH��$Q\�������6FLHQFH��$Q\7HFKQLFDO��$Q\�������:�3��$Q\:LOGHUQHVV��1RQH6HFRQGDU\�6NLOOV��7KH�FKDUDFWHU�DOVR�JHWV�WR�VHOHFW�VL[�VHFRQGDU\�VNLOOV�IURP�WKH�SUHYLRXV�OLVW��7KHVH�DUH�DGGLWLRQDO�DUHDV�RI�NQRZOHGJHWKDW�GR�QRW�JHW�WKH�EHQHILW�RI�WKH�ERQXVHV�OLVWHG�LQ�SDUHQWKHVLV��$OO�VHFRQGDU\�VNLOOV�VWDUW�DW�OHYHO�RQH�SURILFLHQF\�6WDUWLQJ�(TXLSPHQW��7KH�/HYHO�5DW�LV�W\SLFDOO\�VXSSOLHG�ZLWK�QHDUO\�QRWKLQJ��:KDW�OLWWOH�WKH\�DUH�HTXLSSHG�ZLWK�LV�FRPPRQO\�VWROHQ�$Q�DYHUDJH�/HYHO�5DW�ZLOO�SRVVHVV�D�FDQWHHQ��ZDWHU�RSWLRQDO���D�YLEUR�NQLIH��DQ�(�SLVWRO�ZLWK�WZR�H[WUD�(�FOLSV��$Q\WKLQJ�HOVHWKH\�VWHDO�IURP�RWKHUV���$�EDGJH�RI�ZRUWK�LV�WKH�YHKLFOH�WKH\�ULGH�RQ���7KH�QLFHU�WKH�YHKLFOH��WKH�PRUH�SUHVWLJH�WKH\�JHW�(TXLSPHQW�$YDLODEOH�XSRQ�$VVLJQPHQW��1RQH��7KH\�DUH�H[SHFWHG�WR�HTXLS�WKHPVHOYHV���&ULPH�%RVVHV�ZLOO�RFFDVLRQDOO\�OHQG�WKHPLWHPV�0RQH\� �'�[����LQ�7RNHQV�&\EHUQHWLFV� &DQ�VWDUW�ZLWK��'��PLQRU�F\EHUQHWLF�LPSODQWV��XVXDOO\�EXLOW�LQ�PLFURSKRQHV�RU�WUDQVPLWWHUV��
33VVLL��77HHFFKKQQLLFFLLDDQQ 33��&&��&&�2SWLRQDO�FKDUDFWHU�W\SH���6KRXOG�EH�UHVHUYHG�IRU�HYLO�13&V�$�3VL�7HFKQLFLDQ� LQWR� EXVLQHVV� E\� RIIHULQJ� WKHLU� VHUYLFHV� WR� SHRSOH� ZKR� QHHGV� KHOS� ZLWK� WKHLU� PDFKLQHU\� RU� ZKR� QHHG� DXQLTXH�PHFKDQLFDO�VROXWLRQ�WR�D�SUREOHP���$�3VL�7HFKQLFLDQ�ZLOO�KDYH�D�PHFKDQLFDO�VROXWLRQ�UHDG\�ZLWKLQ�ZHHNV�IURP�VWDUW�WR�ILQLVK�ZKLOH�FRQYHQWLRQDO�PHDQV�ZRXOG�WDNH�PRQWKV�RI�SODQQLQJ��WHVWLQJ�DQG�ILQDOO\�FRQVWUXFWLRQ�� �:KLOH�WKH�3VL�7HFKQLFLDQ� LV�SUHVHQW��WKHQHZ� PDFKLQHU\� ZLOO� ZRUN� DEVROXWHO\� SHUIHFWO\� DQG� ILUVW� WLPH�� � +RZHYHU� LI� VRPHRQH� ZHUH� QRW� DSSRLQWHG� DV� DQ� RYHUVHHU� RI� WKH
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PLUDFXORXV�PDFKLQH��LW�ZRXOG�HYHQWXDOO\�EUHDN�GRZQ�LQWR�D�MXPEOH�RI�FRPSRQHQWV���1RW�HYHQ�DQ�H[SHULHQFHG�RSHUDWRU�ZRXOG�EH�DEOH�WRUHSDLU�LW���2I�FRXUVH�WKH�RULJLQDO�3VL�0HFKDQLF�ZRXOG�KDYH�WR�EH�FDOOHG�LQ�WR�UHSDLU�WKH�PDFKLQH�DQG�DJDLQ�LW�ZRXOG�ZRUN�SHUIHFWO\���7KHFRPPXQLW\�RU�RZQHU�RI�WKH�QHZ�PDFKLQH�PXVW�WKHQ�DJUHH�WR�DWWXQH�WKHPVHOYHV�WR�WKH�PDFKLQH�WR�NHHS�LW�ZRUNLQJ�LQ�SHUIHFW�RUGHU���,IWKHUH�LV�QR�SVLRQLF�DYDLODEOH�RU�ZLOOLQJ�WR�DWWXQH�WR�WKH�PDFKLQH��D�QRQ�SVLRQLF�PD\�EH�FKRVHQ���7R�DWWXQH�WR�D�3VL�7HFKQLFLDQ
V�PDFKLQHPHDQV�DEVROXWHO\�ZRUU\�IUHH�RSHUDWLRQ�ZKLOH� WKH�DWWXQHG�FKDUDFWHU�LV�ZLWKLQ�����IHHW� ,W� LV� IRU� WKLV� UHDVRQ� WKDW�FRQYLFWHG� IHORQV� DUHXVXDOO\�VHQWHQFHG�WR��$WWHQXDWLRQ��IRU�WKH�UHVW�RI�WKHLU�QDWXUDO�OLYHV�UDWKHU�WKDQ�D�OLIH�WHUP�MDLO�VHQWHQFH�RU�GHDWK�SHQDOW\���1RQ�SVLRQLFVZKR�DOORZ�WKHPVHOYHV�WR�EH�DWWXQHG�WR�D�PDFKLQH�VXIIHU�YLVLEO\�IURP�DEVHQW�PLQGHGQHVV�DQG�FRQFHQWUDWLRQ�SUREOHPV�$�3VL�7HFKQLFLDQ�NQRZV�H[DFWO\�ZKDW�KDSSHQV�ZKHQ�VRPHRQH�LV�DWWXQHG�WR�D�PDFKLQH�RI�KLV�RU�KHU�RZQ�FUHDWLRQ���,W�LV�IRU�WKLVUHDVRQ� WKDW�PRVW� RI� WKH�3VL�7HFKQLFLDQ� JXLOG� LV� RI� VHOILVK� RU� HYLO� DOLJQPHQW�� � $Q\� 3VL�7HFKQLFLDQ� ZKR� OHDYHV� WKH�*XLOG� RQO\� EX\VWKHPVHOYHV�HQRXJK�WLPH�WR�GHOXGH�WKHPVHOYHV�WKDW�WKH\�DUH�VDIH�EHIRUH�DQ�DVVDVVLQ�JHWV�WR�WKHP���7KH�*XLOG�LV�TXLWH�VHULRXV�LQ�LWV�EHOLHIRI�8QLW\�LQ�QXPEHUV�DQG�SKLORVRSK\�2I�FRXUVH�WKHUH�DUH�UXPRXUV�RI�D�VSOLQWHU�JURXS�RI�3VL�7HFKQLFLDQV�ZKR�KDYH�IRUPHG�D�PLOLWDU\�LQWHQGHG�WR�ILJKW�WKH�*XLOG�DQGWR�VKRZ�WKH�7HOPLQDU�SHRSOH�H[DFWO\�ZKDW�WKH�*XLOG�VWDQGV�IRU���*DPH�0DVWHUV�FDQ�WUHDW�WKLV�3VL�7HFKQLFLDQ�VXE�FODVV�DV�7HOPLQDUDQ&\EHU�.QLJKWV�ZLWK�WKHLU�3�&�&�DELOLWLHV�UHSODFLQJ�WKH�3VL�6ZRUG�DQG�RWKHU�SVLRQLF�DELOLWLHV���7KH\�KDYH�WKH�VDPH�FRGH�RI�KRQRXU�DQGZLOO� QRW� DWWXQH�DQ\ERG\� WR�D�PDFKLQH�ZLWKRXW� IXOO\� LQIRUPLQJ� WKH� LQGLYLGXDO� RI� WKH�KD]DUGV�� �7KHVH� FUXVDGHUV� GR� WKHLU� GDUQHGHVW� WRFUHDWH�PDFKLQHV��IRU�YLFWLPV��EDVHG�RQ�0HFKDQRLG�3RZHU�&U\VWDOV��ZKLFK�DUH�KRUULEO\�H[SHQVLYH�EXW�DEOH�WR�EH�XVHG�DV�DQ�DWWHQXDWLRQSUR[\���7KLV�WHFKQLTXH�HIIHFWLYHO\�UHPRYHV�WKH�QHHG�IRU�VRPHRQH�WR�EH�SUHVHQW�DURXQG�WKH�PDFKLQH�DW�DOO�WLPHV�
3VL�7HFKQLFLDQ�3�&�&��$ELOLWLHV�DQG�%RQXVHV�� 0HFKDQLFDO�0DQLSXODWLRQ��7KH�FKDUDFWHU�KDV�D�QDWXUDO�DIILQLW\�IRU�PDFKLQHV��7KLV�LV�XVHIXO�LQ�WKUHH�ZD\V�)LUVW��WKH�FKDUDFWHU�LV�D�QDWXUDO�IL[�LW�SHUVRQ��,QVWHDG�RI�VWXG\LQJ�(QJLQHHULQJ�RU�0HFKDQLFV��WKH�FKDUDFWHU�MXVW�VHQVHV�ZKDW�LVZURQJ�ZLWK�PDFKLQHV��7KLV�VNLOO�DOORZV�WKH�FKDUDFWHU�WR�GLDJQRVH�DQG�IL[�DQ\�GHYLFH�ZLWK�����UHOLDELOLW\�6HFRQG��LW
V�SRVVLEOH�WR�XVH�0HFKDQLFDO�0DQLSXODWLRQ�WR�GHVLJQ�DQG�EXLOG�QHZ�ZHDSRQV��YHKLFOHV��DQG�GHYLFHV��7KH�FKDUDFWHUPXVW�KDYH�WKH�VNLOOV��IRU�H[DPSOH��$XWRPRWLYH�(QJLQHHULQJ�WR�EXLOG�D�*HY��QHFHVVDU\�LQ�RUGHU�WR�GHVLJQ�QHZ�PDFKLQH�RU�GHYLFH�������&RS\LQJ� DQRWKHU� GHYLFH� UHTXLUHV� QR� VSHFLDO� HIIRUW�� VR� WKH� FKDUDFWHU� FDQ� LPLWDWH� H[LVWLQJ� PDFKLQHU\� HDVLO\� ������� %XLOGLQJ� QHZPDFKLQHU\�DOZD\V�WDNHV�WLPH��IURP�D�IXOO�GD\�WR�EXLOG�D�FDQ�RSHQHU��WR�VHYHUDO�ZHHNV�IRU�D�QHZ�JHY�/DVWO\��DOO�PDFKLQHU\�ORFDWHG�ZLWKLQ���IHHW�RI�WKH�FKDUDFWHU�ZLOO�WHQG�WR�ZRUN�ZLWKRXW�PDOIXQFWLRQV��,Q�RWKHU�ZRUGV��D�FKDUDFWHUZLWK�0HFKDQLFDO�0DQLSXODWLRQ�QHYHU�KDV�D�EUHDNGRZQ�ZKLOH�ULGLQJ�LQ�D�YHKLFOH��QHYHU�KDV�D�JXQ�MDP��DQG�QHYHU�KDV�D�GHYLFH�IDLO� WRIXQFWLRQ�ZKLOH�KH�LV�XVLQJ�LW�,I�WKH�3VL�7HFKQLFLDQ�DWWXQHV�WKH�GHYLFH�WR�DQRWKHU�SVLRQLF�SHUVRQ��WKH�YHKLFOH�RSHUDWHV�SHUIHFWO\�EXW�DW�WKH�FRVW�RI ��,�6�3�SHUGD\��$V�ORQJ�DV�WKH�SVLRQLF�FRQVFLRXVO\�H[SHQGV���,�6�3�LQWR�WKH�PDFKLQH��WKHUH�LV�QR�FKDQFH�WKDW�WKH�PDFKLQH�ZLOO�EUHDN�GRZQ���,I�WKH3VL�7HFKQLFLDQ� DWWXQHV� WKH�GHYLFH� WR�D�QRQ�SVLRQLF� WKHUH�DUH�PXFK�PRUH� VHULRXV�SUREOHPV�� �7R�PDNH� WKH� DWWHQXDWLRQ�ZRUN�� WKH�SVL�WHFKQLFLDQ�ILWV�WKH�PDFKLQH�ZLWK�D�SVLRQLF�H[WUDFWRU���7KH�H[WUDFWRU�GUDLQV�WKH�,�6�3�RXW�RI�D�QRQ�SVLRQLF���,Q�JDPH�WXUQV�WKH�FKDUDFWHUDWWXQHG�WR�WKH�PDFKLQH�ZLOO�ORVH���0�(�DWWULEXWH�SRLQWV�IRU� WKH�GXUDWLRQ� WKH\�DUH�LQ�SRVVHVVLRQ��6R�ORQJ�DV�WKH�FKDUDFWHU�VWD\V�ZLWK�DPDFKLQH�LW�ZLOO�FRQWLQXH�WR�ZRUN�SHUIHFWO\�� �7KH�FKDUDFWHU�ZKLOH�DWWXQHG� WR�D�PDFKLQH� VXIIHUV�D� ��� WR�VDYH�YV�SVLRQLFV�DQG�DQ\�0�(ERQXVHV�WR�VDYH�DUH�DOVR�QHJDWHG�7KHUH�LV�RQH�RWKHU�WLQ\�SUREOHP�ZLWK�WKH�0HFKDQLFDO�0DQLSXODWLRQ�DELOLW\��7KH��DWWXQHG��PDFKLQH�RQO\�ZRUNV�DV�ORQJ�DV�WKHFKDUDFWHU�RU�3VL�7HFKQLFLDQ�VWD\V�ZLWKLQ����IW������P��RI�WKH�GHYLFH��$V�VRRQ�DV�WKH�FKDUDFWHU�OHDYHV��WKHUH
V�RQO\�D�����FKDQFH�WKDWWKH�WKLQJ�ZLOO�NHHS�ZRUNLQJ���2I�FRXUVH�WKH�RULJLQDO�3VL�7HFKQLFLDQ�LV�WKH�RQO\�SHUVRQ�DEOH�WR�UHSDLU�WKH�PDFKLQH�DQG�XVXDOO\�DW�JUHDWFRVW�� �7KLV�VLWXDWLRQ� FUHDWHV�SUREOHPV�ERWK�SK\VLFDO�DQG�SV\FKRORJLFDO� WR� WKH�FKDUDFWHU�KRZ�NQRZV� WKDW� WR� OHDYH� WKH�PDFKLQH�PHDQVKDYLQJ�RQO\�D�����FKDQFH�RI�LW�EHLQJ�IXQFWLRQDO�ZKHQ�WKH\�UHWXUQ�$Q\WKLQJ� WKDW� KDV� EHHQ� �UHSDLUHG�� PRUH� WKDQ� WZLFH� ZLOO� EHFRPH� FRPSOHWHO\� GHSHQGHQW� RQ� WKH� FKDUDFWHU
V� PXWDQW� SRZHU�:LWKRXW�KLP��LW�ZLOO�GLVLQWHJUDWH�LQWR�D�SLOH�RI�UXEEOH��0DFKLQHV�RULJLQDOO\�GHVLJQHG�DQG�FRQVWUXFWHG�E\�0HFKDQLFDO�0DQLSXODWLRQ�ZLOODOVR�KDYH�QR�FKDQFH�RI�VXUYLYLQJ�ZKHQ�WKH�FKDUDFWHU�LV�QRW�ZLWKLQ�UDQJH�$�3VL�7HFKQLFLDQ�FDQ�DWWXQH�D�PDFKLQH�WKDW�WKH\�GLG�QRW�EXLOG�SHUVRQDOO\�EXW�WKH�3VL�7HFKQLFLDQ�RU�WKH�DWWXQHG�FKDUDFWHU�PXVWUHSDLU�DQ\�VXEVHTXHQW�GDPDJH�GRQH�WR�WKH�PDFKLQH�5DQJH��7RXFK'XUDWLRQ��$V�ORQJ�DV�WKH�SVLRQLF�LV�ZLWKLQ����IW������P��RI�WKH�PDFKLQH�ZKHQ�DFWLYDWHG�,�6�3� ����SHU�PDFKLQH�DFWLYDWLRQ���$GG����,�6�3�WR�DWWXQH�WKH�PDFKLQH�WR�D�SVLRQLF�DQG����,�6�3�WR�DWWXQH�WR�D�QRQ�SVLRQLF�%RQXVHV�JDLQHG�WKURXJK�$WWXQLQJ�0HFKDQLPRUSKV�RU�$UPRXU0HFKV�x *DLQV�D�WHOHPHFKDQLF�FRQWURO�RYHU�WKH�XQLW�ZLWKLQ�WKH�VWDQGDUG�WHOHPHFKDQLF�UDQJH�� �7KLV�LV�RI�FRXUVH�RQO\�HIIHFWLYH�RQWKH�DWWHQXDWHG�XQLW�x 1HYHU�%UHDNV�GRZQ�DV�ORQJ�DV�,�6�3�FRVW�LV�SDLG�HYHU\�GD\�DQG�WKH�RZQHU�LV�ZLWKLQ����IW������P�x �����ERQXV�WR�VDYH�YHUVHV�V\VWHPV�IDLOXUH�x &DQ� VWLOO�RSHUDWH� WKH�0HFKDQLPRUSK�XQWLO�GDPDJH�KDV� UHDFKHG� WKH�QHJDWLYH�3�(�DWWULEXWH� �EHLQJ�KHOG� WRJHWKHU� E\� VKHHUZLOOSRZHU����7KHUH�LV�12�FKDQFH�RI�UHVWRULQJ�D�0HFKDQLPRUSK�RQFH�WKH�0�'�&�UHDFKHV�]HUR�� �7KH�0HFKDQLPRUSK�ZLOOQRW�WDNH�IXUWKHU�,�6�3�IURP�WKH�SLORW�DQG�LW�ZLOO�EUHDN�GRZQ�ZLWKLQ�WKH�QH[W��'��KRXUV�%RQXVHV�JDLQHG�WKURXJK�DWWXQLQJ�KDQG�KHOG�ZHDSRQU\�x 1HYHU�%UHDNV�GRZQ�DV�ORQJ�DV�,�6�3�FRVW�LV�SDLG�HYHU\�GD\�DQG�WKH�RZQHU�LV�ZLWKLQ����IW������P�x $GGLWLRQDO����WR�VWULNH�WR�DOO�UROOV�H[FHSW�ZLOG�ILULQJ�
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%RQXVHV�JDLQHG�WKURXJK�DWWXQLQJ�WRROV�YHKLFOHV�x 1HYHU�%UHDNV�GRZQ�DV�ORQJ�DV�,�6�3�FRVW�LV�SDLG�HYHU\�GD\�DQG�WKH�RZQHU�LV�ZLWKLQ����IW������P�x $GG������WR�VNLOOV�EHLQJ�DLGHG�E\�WKH�WRRO�RU�SLORWLQJ�UROOV�3HQDOWLHV�RFFXUUHG�WKURXJK�DWWXQLQJ�WR�DQ\�PDFKLQH�x $IWHU�D�PRQWK� WKHUH� LV� D�����FKDQFH�RI� VXIIHULQJ�DQ�REVHVVLRQ� UHJDUGLQJ� WKH�PDFKLQH� �HJ�+DWHV� LW�ZLWK� D� SDVVLRQ� EXWFDQQRW�VWRS�XVLQJ�LW���5ROO�RQ�WKH�REVHVVLRQ�LQVDQLW\�WDEOH�x $IWHU�VL[�PRQWKV�RI�XVLQJ�RSHUDWLQJ�SLORWLQJ�D�3VL�7HFKQLFLDQ
V�PDFKLQH�UROO�IRU�D�UDQGRP�LQVDQLW\�x :KLOH�VWLOO�SRVVHVVLQJ�WKH�PDFKLQH�WKHUH�LV�QR�FKDQFH�RI�FXULQJ�WKH�LQVDQLWLHV�
�� 3VLRQLF�3RZHUV��$OO�3VL�7HFKQLFLDQV�FDQ�VHOHFW�WZR�IURP�WKH�IROORZLQJ�DELOLWLHV��$OWHU�$XUD��6HH�$XUD��6L[WK�6HQVH��0LQG�%ORFN�7HOHSDWK\��7HOHNLQHVLV��7HOHPHFKDQLFV��(PSDWK\��7RWDO�5HFDOO�$QG�2EMHFW�5HDG��� 6HQVH� DQRWKHU� 3VL�7HFKQLFLDQ� RU� ODWHQW� 3VL�7HFKQLFLDQ��)RU� VRPH� UHDVRQ�� SUREDEO\� WKH� XQLTXH� 0HFKDQLFDO� 0DQLSXODWLRQDELOLW\��3VL�7HFKQLFLDQV�FDQ�VHQVH�WKHLU�RZQ���,W�LV�XQXVXDO�IRU�D�3VL�7HFKQLFLDQ�WR�EH�ERUQ�RXWVLGH�RI�WKH�*XLOG���5DQJH�����P�DUHD�'XUDWLRQ���$XWRPDWLF��,�6�3������ ,�6�3� �'�[���SOXV�0�(��DWWULEXWH��$GG����,�6�3��SHU�DGGLWLRQDO�OHYHO�RI�H[SHULHQFH�$OLJQPHQW��$Q\��EXW�WKH�JXLOG�NQRZ�DOO�DERXW�WKH�FRVW�RI�DWWXQLQJ�PDFKLQHV�DQG�VWLOO�GR�LW���0RVWO\�6HOILVK�RU�(YLO�DOLJQPHQWV�$WWULEXWH�5HTXLUHPHQWV� ,�4�����RU�KLJKHU��D�KLJK�0�(��LV�KHOSIXO�EXW�QRW�PDQGDWRU\2�&�&��6NLOOV�&RPSXWHU�2SHUDWLRQ�������7KUHH�PHFKDQLFDO��HOHFWULFDO�RU�WHFKQLFDO�VNLOOV�RI�FKRLFH�������7ZR�6FLHQFH�RU�'RPHVWLF�6NLOOV�RI�FKRLFH�������$GYDQFHG�0DWK�������5DGLR��%DVLF�������5HDG�6HQVRU\�(TXLSPHQW�������2�&�&��5HODWHG�6NLOOV��6HOHFW� WHQ�RWKHU� VNLOOV��EXW�DW� OHDVW� IRXU�PXVW�EH� VHOHFWHG� IURP�6FLHQFH��6HOHFW� WZR�DGGLWLRQDO� VNLOOV� DW� OHYHOWKUHH��OHYHO�VL[��QLQH��DQG�WZHOYH��$OO�QHZ�VNLOOV�VHOHFWHG�VWDUW�DW�OHYHO�RQH�SURILFLHQF\�&RPPXQLFDWLRQV��$Q\�������'RPHVWLF��$Q\������(OHFWULFDO��$Q\�������(VSLRQDJH��1RQH0HFKDQLFDO��$Q\�������0HGLFDO��)LUVW�DLG�RU�3DUDPHGLF0LOLWDU\��'HPROLWLRQV�RU�'HPROLWLRQV�'LVSRVDO�RQO\3K\VLFDO��$Q\��H[FOXGLQJ�ZUHVWOLQJ�DQG�DFUREDWLFV3LORW��$Q\������3LORW�5HODWHG��$Q\�������5RJXH��$Q\6FLHQFH��$Q\�������7HFKQLFDO��$Q\�������:�3��$Q\:LOGHUQHVV��$Q\�������6HFRQGDU\�6NLOOV��7KH�FKDUDFWHU�DOVR�JHWV�WR�VHOHFW�VL[�VHFRQGDU\�VNLOOV�IURP�WKH�SUHYLRXV�OLVW��7KHVH�DUH�DGGLWLRQDO�DUHDV�RI�NQRZOHGJHWKDW�GR�QRW�JHW�WKH�EHQHILW�RI�WKH�ERQXVHV�OLVWHG�LQ�SDUHQWKHVLV��$OO�VHFRQGDU\�VNLOOV�VWDUW�DW�OHYHO�RQH�SURILFLHQF\�6WDQGDUG�(TXLSPHQW��7KH�FKDUDFWHU�ZLOO�RZQ�D�SRFNHW�FRPSXWHU��SHQ�IODVKOLJKW��SRFNHW�WRRO�NLW��IXOO�WRRO�NLW��D�ODUJH�GXIIOH�EDJ��WRFDUU\��VWXII��LQ���D�EDFNSDFN��D�PRGHVW�ILHOG�ZDUGUREH�DQG�DQ�H[SHQVLYH�JURXQG�HIIHFW�YHKLFOH��JHY���7KH�FKDUDFWHU�SUREDEO\RZQV�DQ�H[SHQVLYH�DSDUWPHQW�LQ�D�FDSLWDO�FLW\�DV�ZHOO�DV�D�IHZ�RWKHU�KRXVHV�LQ�RWKHU�VHWWOHPHQWV��2WKHU�HTXLSPHQW�ZLOO�YDU\ZLWK�WKH�FKDUDFWHU
V�LQWHUHVWV�DQG�EDFNJURXQG�:HDSRQV� 3LVWRO�DQG�WZR�&OLSV�0RQH\� �'�[�����LQ�7RNHQV�&\EHUQHWLFV� &DQ�VWDUW�ZLWK��'��PLQRU�%LRZDUH�LPSODQWV�
77HHOOPPLLQQDDUU 11HHZZVV 66HHUUYYLLFFHH ))LLHHOOGG 55HHSSRRUUWWHHUU 22��&&��&&$�ILHOG�UHSRUWHU
V�PDLQ�YLFH�LV�WKH�WUXWK���/LNH�D�GUXJ��WKH\�FUDYH�WKH�VWRU\�DOPRVW�WR�WKH�SRLQW�RI�SK\VLFDO�KDUP���(YHQ�VHOILVKRU�HYLO�FKDUDFWHUV�VWLOO�FUDYH�WKH�
VWRU\
�DQG�WKH�WUXWK��KRZHYHU�WKHLU�PHWKRGV�RI�UHVHDUFKLQJ�DQG�DFTXLULQJ�WKH�QHZV�ZLOO�UDQJH�IURP�WKHGLVKRQHVW�WR�WKH�GRZQULJKW�LOOHJDO���:KLOH�D�)LHOG�5HSRUWHU�LV�DOLJQHG�ZLWK�WKH�7�1�6�DQG�ZLOO�GHIHQG�LWV�LGHDOV��SULQFLSOHV�DQG�DQ\�QHZVRXWOHWV� IURP� SK\VLFDO� DWWDFNV�� WKH\� DUH� ILHUFHO\� LQGHSHQGHQW� DQG� FRPSHWLWLYH� DJDLQVW� HDFK� RWKHU� IRU� D� QHZV� VWRU\�� � +RQRXUDEOHFKDUDFWHUV�ZLOO�GURS�D�VWRU\� LI� LW�ZDV�GHWHUPLQHG� WKDW�DQRWKHU�7�1�6�5HSRUWHU�JRW� WKH� VFRRS� ILUVW�� EXW�D� VHOILVK� RU� HYLO�FKDUDFWHU�ZLOOIROORZ�WKH�VWRU\�DQ\ZD\�DQG�KRSH�WR�EHDW�WKH�RWKHUV�WR�WKH�HGLWRUV�5HSRUWHUV�FDQ�VSHFLDOLVH� LQ�PDQ\� ILHOGV�VXFK�DV�VFLHQFH��DJULFXOWXUH��HQYLURQPHQWDO��SROLWLFV��HQWHUWDLQPHQW��GRPHVWLF�� LQWHU�IDFWLRQDO��SODQHWDU\��DQG�ZDU�FRUUHVSRQGHQFH���6RPH�UHSRUWHUV�JR�GHHS�XQGHUFRYHU�WR�JHW�WKH�VFRRS�DQG�ULVN�LW�DOO�IRU�WKH�
WUXWK�
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$WWULEXWH�5HTXLUHPHQWV��,�4�����0�$����2�&�&��%RQXVHV����'��WR�0$2�&�&��6NLOOV�&U\SWRJUDSK\�������5DGLR��%DVLF�������79�9LGHR�������(VSLRQDJH�3LFN�DQ\�WZR�������)LUVW�DLG������3LORW�6NLOO�3LFN�DQ\�WZR ������5RJXH�6NLOOV�3LFN�DQ\�WZR ������6WUHHWZLVH�������/DQJXDJH��3LFN�DQ\�WKUHH ������:ULWLQJ�������+DQG�WR�+DQG��([SHUW��&DQ�EH�XSJUDGHG�WR�0DUWLDO�$UWV�DW�WKH�FRVW�RI�RQH��RWKHU��VNLOO�2�&�&��5HODWHG�6NLOOV� 6HOHFW����DQG�DQ�DGGLWLRQDO�WZR�DW�OHYHOV�WKUHH��ILYH��HLJKW�DQG�WZHOYH��&RPPXQLFDWLRQV��$Q\�������'RPHVWLF��$Q\(OHFWULFDO��$Q\(VSLRQDJH��$Q\������0HFKDQLFDO��$Q\0HGLFDO��)LUVW�$LG�RQO\0LOLWDU\��1RQH3K\VLFDO��$Q\3LORW��$Q\������3LORW�5HODWHG��$Q\5RJXH��$Q\�������6FLHQFH��$Q\7HFKQLFDO��$Q\�������:�3��$Q\�H[FHSW�+HDY\�DQG�+HDY\�(QHUJ\:LOGHUQHVV��/DQG�1DYLJDWLRQ�RQO\6HFRQGDU\�6NLOOV��7KH�FKDUDFWHU�DOVR�JHWV�WR�VHOHFW�VL[�VHFRQGDU\�VNLOOV�IURP�WKH�SUHYLRXV�OLVW��7KHVH�DUH�DGGLWLRQDO�DUHDV�RI�NQRZOHGJHWKDW�GR�QRW�JHW�WKH�EHQHILW�RI�WKH�ERQXVHV�OLVWHG�LQ�SDUHQWKHVLV��$OO�VHFRQGDU\�VNLOOV�VWDUW�DW�OHYHO�RQH�SURILFLHQF\�6WDQGDUG� (TXLSPHQW� 3RUWDEOH� UHFRUGHU�SOD\HU� DQG� KHDGSKRQHV�� HOHFWURQLF� QRWHERRN�� EDFNSDFN�� VXLW� RI� OLJKW� ERG\� DUPRXU� DQG� DSHUVRQDO�YHKLFOH�RI�FKRLFH�� �$OVR�KDV�D�EDVLF�DSDUWPHQW�DQG�ORWV�RI�PHPRUDELOLD� IURP�SDVW�VWRULHV�� �0DQ\�5HSRUWHUV�KDYH�DZDUGUREH�ZLWK�FORWKHV�IRU�EDVLF�GLVJXLVHV����,I�DYDLODEOH��D�0HFKDQLPRUSK�PD\�DOVR�EH�LVVXHG�EXW�RQO\�IRU�ZDU�FRUUHVSRQGHQFHPLVVLRQV�DQG�RQO\�WR�WKRVH�DEOH�WR�SLORW�WKHP�:HDSRQV� 3LVWRO�DQG�WZR�FOLSV�0RQH\� �'�[�����LQ�7RNHQV���716�H[SHQVH�DFFRXQW�ZRUWK�XS�WR��������7RNHQV�WKDW�PXVW�EH�FOHDUHG�ZLWK�WKH�1HZV�$JHQF\�ILUVW�&\EHUQHWLFV� &DQ�VWDUW�ZLWK��'��PLQRU�F\EHUQHWLF�LPSODQWV��XVXDOO\�EXLOW�LQ�PLFURSKRQHV�RU�WUDQVPLWWHUV��
77HHOOPPLLQQDDUU &&LLYYLLOOLLDDQQ 22��&&��&&$W�SUHVHQW�� WKH�SODQHW�VKLS� RI�7HOPLQDU� LV� QRW� D�ZDU�UDYDJHG�SODQHW� DQ\�PRUH� WKDQ� WKH�(DUWK� LV� WRGD\�� �7KHUH� DUH� IUHTXHQWIDFWLRQDO�GLVDJUHHPHQWV�DQG�DOVR�D�JUHDW�PRYHPHQW�E\�WKH�$VNHOODQV�WR�JRDG�WKH�RWKHU�)DFWLRQV�LQWR�DUPLQJ�WKH�ZRUOG�IRU�VRPH�IXWXUHJUHDW� EDWWOH�� � %XW� IRU� WKH� SRSXODWLRQ� LQYROYHG� LQ� ERUGHU� VNLUPLVKHV�� LQ�IDFWLRQ� GLVDJUHHPHQWV�� SROLWLFDOO\� PRWLYDWHG� YLROHQFH� DQGUHOLJLRXV�IHUYRXU��WHQ�WLPHV�WKDW�QXPEHU�DUH�W\SLFDO�FLYLOLDQV�MXVW�ZRUNLQJ�DQG�SURYLGLQJ�IRU�WKHLU�IDPLOLHV���&LYLOLDQV�KDYH�WKH�RSWLRQ�RIMRLQLQJ�WKH�YDULRXV�PLOLWDU\�UHVHUYH�IRUFHV�DQG�ZLOO�JHW�VXIILFLHQW�PLOLWDU\� WUDLQLQJ�WR�EH�XVHIXO�LQ�D�FRPEDW�HQYLURQPHQW���%XW�RQ�WKHZKROH��WKLV�2�&�&�UHSUHVHQWV�WKH�FRPPRQ�ODERXUHU��EDQNHU��WHDFKHU�DQG�WUDGHVPDQ�$WWULEXWH�5HTXLUHPHQWV��,�4�����0�$����2�&�&��%RQXVHV �127�LQFOXGLQJ�&\EHUQHWLFV������WR�,QLWLDWLYH����'��WR�0$2�&�&��6NLOOV�3LORW�*�(�9&RRN������2�&�&��5HODWHG�6NLOOV� 6HOHFW����DQG�DQ�DGGLWLRQDO� WZR�DW� OHYHOV� WKUHH�� ILYH�� HLJKW�DQG� WZHOYH� 1RWH� ,I� WKH�*DPH�0DVWHU�ZLVKHV� WRLQFRUSRUDWH� D�0LOLWLD�5HVHUYH�0�2�6� IRU� FLYLOLDQ�2�&�&V�� WKHQ� WKH�7HOPLQDU�0LOLWDU\� 2�&�&�6NLOOV�ZRXOG� EHFRPH� WKH�5HVHUYLVW0�2�6���7KLV�RSWLRQ�LV�RQO\�DYDLODEOH�DW�WKLUG��ILIWK��HLJKWK�DQG�WZHOIWK�OHYHOV�DW�WKH�FRVW�RI�WKH�DGGLWLRQDO�2�&�&�VNLOO�VHOHFWLRQV�&RPPXQLFDWLRQV��$Q\�������'RPHVWLF��$Q\(OHFWULFDO��$Q\(VSLRQDJH��$Q\������0HFKDQLFDO��$Q\
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0HGLFDO��)LUVW�$LG�RQO\0LOLWDU\��1RQH3K\VLFDO��$Q\3LORW��$Q\�H[FHSW�0HFKDQLPRUSK ������3LORW�5HODWHG��$Q\5RJXH��$Q\�������6FLHQFH��$Q\7HFKQLFDO��$Q\�������:�3��$Q\�H[FHSW�+HDY\�DQG�+HDY\�(QHUJ\:LOGHUQHVV��$Q\6HFRQGDU\� 6NLOOV��7KH� FKDUDFWHU� DOVR� JHWV� WR� VHOHFW� WZHOYH� VHFRQGDU\� VNLOOV� IURP� WKH� SUHYLRXV� OLVW�� 7KHVH� DUH� DGGLWLRQDO� DUHDV� RINQRZOHGJH�WKDW�GR�QRW�JHW�WKH�EHQHILW�RI�WKH�ERQXVHV�OLVWHG�LQ�SDUHQWKHVLV��$OO�VHFRQGDU\�VNLOOV�VWDUW�DW�OHYHO�RQH�SURILFLHQF\�6WDQGDUG�(TXLSPHQW�$Q�DXWRPRELOH��MHHS��RU�PRWRUF\FOH��7KH�FKDUDFWHU�ZRXOG�DOVR�KDYH�DQ�DSDUWPHQW�ZLWK�DOO�WKH�VWDQGDUG�NLWFKHQDSSOLDQFHV�� HQWHUWDLQPHQW� XQLWV� �GHSHQGLQJ� RQ� WKHLU� ZDJHV� DQG� SURIHVVLRQV��� ZDUGUREH�� EHGGLQJ� DQG� SHUVRQDO� HIIHFWV�:HDSRQV�DUH�JHQHUDOO\�OLPLWHG�WR�6�'�&��W\SHV�DQG�RQO\�LI�WKH�FKDUDFWHU�LV�OLFHQVHG�0RQWKO\�:DJHV� 3D\�ZLOO� YDU\� GUDPDWLFDOO\��6NLOOHG� SURIHVVLRQV� DUH� OLNHO\� WR� SD\� ���� WR� ����7RNHQV�D�ZHHN��0DQXDO� ODERXU� DQGXQVNLOOHG�ZRUN�DUH�OLNHO\�WR�SD\����WR�����7RNHQV�D�ZHHN�GHSHQGLQJ�RQ�W
QH�MRE�DQG�WKH�HPSOR\HU��6RPH�RI�WKH�ORZHVW�SD\LQJMREV�ZLOO� LQFOXGH� VR�FDOOHG� �SHUNV��VXFK� DV�RQH�RU� WZR�LQH[SHQVLYH�PHDOV� D�GD\� DQG�EDVLF�KRXVLQJ�� W\SLFDOO\� DQ�DSDUWPHQW�3HUVRQDO�6DYLQJV���'�[���7RNHQV�&\EHUQHWLFV� &DQ�VWDUW�ZLWK��'��PLQRU�F\EHUQHWLF�LPSODQWV��XVXDOO\�EXLOW�LQ�PLFURSKRQHV�RU�WUDQVPLWWHUV��&RPPRQ�7HOPLQDU�5DFHV:KLOH�WKHUH�ZHUH�GR]HQV�RI�GLIIHUHQW�UDFHV�RQ�WKH�SODQHW�ZKHQ�WKH�FRORQ\�ZDV�VHWWOHG��RQO\�D�IHZ�KDG�WKH�JHQHWLF�GLYHUVLW\�WRFRQWLQXH�RQ�DV�D�YLDEOH�VSHFLHV�� �$OO�EXW� WKH�&DOSDFLDQV�DUH�RULJLQDO� VHWWOHU�UDFHV�� �7KH�&DOSDFLDQ�UDFH�LV�D�JHQHWLF�DEHUUDWLRQ�FORQHGIURP�WKH�UHVXOWV�RI�D�ODVW�GLWFK�H[SHULPHQW�E\�D�&DOSDF�VFLHQWLVW�KRSLQJ�WR�NHHS�KLV�UDFH�JRLQJ�EH\RQG�KLV�GHDWK�� �:KLOH�WKH�PHGLFDOWHFKQRORJ\�LV�DYDLODEOH�WR�FORQH�UHSODFHPHQW�ERG\�SDUWV�DQG�HYHQ�ZKROH�QHZ�ERGLHV��WKH�JHQHWLF�VSOLFLQJ�WR�SURGXFH�D�YLDEOH�VSHFLHVZDV�GHHPHG��XQQDWXUDO��DQG�DJDLQVW�WKH�ZLVKHV�RI�WKH�VHWWOHUV���2QO\�WKH�&DOSDF�VFLHQWLVW�ZKRP�SURGXFHG�WKH�&DOSDFLDQ�UDFH�LJQRUHGWKDW�ZLVK�
00HHQQQQWWDDVV 55��&&��&&7KH�0HQQWDV�DUH�D�UDFH�RI�KXPDQRLGV�ZKRVH�PHPEHUV�IRXQGHG�WKH��*DODFWLF�2UGHU�RI�8QLW\���7KHLU�UDFH�GHYHORSHG�D�KLJKO\3VLRQLF�ZD\�RI�OLIH�GXH�WR�WKHLU�IROORZLQJ�WKH�2UGHU���:KLOH�SK\VLFDOO\�ZHDNHU�FRPSDUHG�WR�D�KXPDQ��WKH�0HQQWDV�DUH�MXVW�DV�LQWHOOLJHQWDQG�KDYH�D�PXFK�KLJKHU�SVLRQLF�FRQWURO� WKDQ�PRVW� UDFHV�� �7KH�0HQQWDV� ORRN�YHU\� VLPLODU� WR�D�&UR�0DJQRQ�+XPDQ�ZLWK� WKH� ORQJHUDUPV�DQG�SURPLQHQW�IRUHKHDG���7KH\�DUH�DW�KRPH�LQ�QDWXUH�DQG�XVH�WKHLU�QDWXUDO�SVLRQLF�DELOLWLHV�WR�EOHQG�LQ�ZLWK�WKH�VXUURXQGLQJV�7KH�0HQQWDV� DUH� QRW� D� QDWXUDOO\� WHFKQRORJLFDOO\� RULHQWDWHG� SHRSOH�� � 7KHLU� KRPH� SODQHW� LV� D� OXVK� WURSLFDO� SODFH� ZLWK� WKHLUQDWXUDO� VXUURXQGLQJV�EOHQGLQJ�LQ�ZLWK� WKHLU�FLYLOLVDWLRQ�� �7KH�*DODFWLF�2UGHU�RI�8QLW\� LV�D�GUXLGLF�RUGHU�WKDW�VHHNV� WR�SURWHFW�DOO� OLIH�0DQ\� RI� WKH� 0HQQWDV� KDYH� GHYHORSHG� D� NHHQ� HPSDWKLF� VHQVH� WRZDUGV� FHUWDLQ� VSHFLHV� RI� DQLPDOV� DQG� HYHQ� WKH� RFFDVLRQDO� VHPL�LQWHOOLJHQW�SODQW���7KURXJK�WKLV�HPSDWKLF�UHODWLRQVKLS�ZLWK�WKHLU�VXUURXQGLQJV��WKH�IHHOLQJ�RI�WRWDO�LQYROYHPHQW�ZLWK�WKH�QDWXUDO�RUGHU�RIWKLQJV�EHFDPH�WKHLU�EHOLHI�V\VWHP���'UXLGLF�0RQNV�WRRN�WR�WKH�VSDFH�ODQHV�DIWHU�MRLQLQJ�WKH�UHVW�RI�WKH�VSDFH�IDULQJ�FLYLOLVDWLRQV���7KHLUSXUSRVH�ZDV� WR� WHDFK� WKH�SKLORVRSK\�RI� �2QH�� WR� WKH�SHRSOH� WKDW� WRRN� WKHPVHOYHV� RXW�RI� QDWXUH� E\�GHVWUR\LQJ� LW� WR� UHDFK� WKH� VWDUV�:KLOH� WKH�0HQQWDV�0RQNV� GRQ
W� HGLI\� WKH� PLQG�VHW� RI� JR� EDFN� WR� \RXU� KRPHZRUOGV� DQG� EDFN� WR� QDWXUH� WKH\� GR� HQFRXUDJH� VHOI�H[SORUDWLRQ� XQWLO� WKH� SHUVRQ� FDQ� ILQG� WKHLU� SODFH LQ� WKH� QDWXUDO� XQLYHUVH�� � 0HQQWDV� DUH� QDWXUDO� JDUGHQHUV� DQG� KROLVWLF� PHGLFDOSUDFWLWLRQHUV�7KH\� DUH� DOVR� QDWXUDO� SVLRQLFV�� �:KLOH� WKH\� GRQ
W� KDYH� D� KXJH� QXPEHU� RI� SHUVRQDO� SVLRQLF� DELOLWLHV�� WKH�0HQQWDV� XVXDOO\SRVVHVV�D�KXJH�DPRXQW�RI�LQQHU�VWUHQJWK�ZHQW�LW�FRPHV�WR�SVLRQLF�PDQLSXODWLRQ���7KHLU�XWWHU�FRQILGHQFH�LQ�WKHPVHOYHV�DV�D�EHLQJ�PDNHVPLQG�FRQWURO�D�SRLQWOHVV�HIIRUW���0HQQWDV��RI�FRXUVH��GRQ
W�IHHO�SLW\�RU�VXSHULRU�WR�QRQ�SVLRQLF�RU�QRQ�0HQQWDV���,QVWHDG�WKHLU�FKDOOHQJHLV�WR�HQDEOH�QRQ�0HQQWDV�WR�ILQG�WKHLU�SHDFH�ZLWK�WKH�VXUURXQGLQJV�:KHQ� WKH� FRQWLQJHQW� RI�0HQQWDV�0RQNV� IURP� WKH�2UGHU� RI�8QLW\� GHVFHQGHG� RQWR� WKH� 3ODQHW�VKLS� IRU� WKH� ILUVW� WLPH�� WKHLUHPSDWKLF� VHQVHV� DVVDLOHG� WKHP� LPPHGLDWHO\� ZLWK� D� IHHOLQJ� RI� JUHDW� VRUURZ�� � $OWKRXJK� WKH� SODQHW� DURXQG� WKHP� ZDV� D� KRUULEOHFRQVWUXFWLRQ� FUHDWHG� IURP� WKH� GHDWK� RI� HQWLUH� SODQHWV�� WKH�0HQQWDV� NQHZ� WKDW� WKHLU�PLVVLRQ� RQ� WKLV� SODQHW� ZDV� WR� HDVH� WKH� SDLQ� RIZKDWHYHU�WKH�JUHDW�FRQVFLRXVQHVV�DURXQG�WKHP�ZDV�IHHOLQJ���$V�WKH�0HQQWDV�RI�WKH�$VNHOODQ�&ODQ�WHOO�HYHU\ERG\�ZKR�OLVWHQV��WKH�+LJK0LQLVWHU�ZKRP�ZHQW�GHHS�XQGHUJURXQG�WR�ILQG�WKH�&RUH�&RQVFLRXVQHVV�KDG�QRW�RQO\�IRXQG�LW�EXW�DOVR�PHUJHG�ZLWK� LW�� �0HQQWDV�FDQKHDU�WKH�&RUH�&RQVFLRXVQHVV�ZKHQHYHU�WKH\�ZLVK�WR�SVLRQLFDOO\�OLVWHQ���0RUH�WKDQ�D�IHZ�VXIIHUHG�VHQVRU\�RYHUORDG�ZKHQ�FRPSOHWHO\RSHQLQJ�WKHPVHOYHV� WR�WKH�&RUH�&RQVFLRXVQHVV�� �6LQFH� WKHQ� WKH�0HQQWDV�KDYH� WDXJKW� WKHPVHOYHV� WR� WRXFK WKH�&RUH� UDWKHU� WKDQ� IXOO\WHOHSDWKLFDOO\�LQWHUIDFH�ZLWK�LW���,I�D�SODQHWDU\�PHQDFH�ZHUH�WR�HQGDQJHU�WKH�ZHOO�EHLQJ�RI�WKH�&RUH��HYHU\�VLQJOH�0HQQWDV�RQ�WKH�SODQHWZRXOG�NQRZ�DERXW�LW�LQVWDQWO\�7KH� 0HQQWDV� IRUPHG� WKH� $VNHOODQ� &ODQ� LQ� SUHSDUDWLRQ� IRU� WKH� GHIHQFH� RI� WKH� SODQHW� VHYHQW\� \HDUV� DIWHU� WKH� FRQYR\
VVHWWOHPHQW���7KH�FRPPXQLW\�DW�ODUJH�GLG�QRW�ULGLFXOH�WKH�LGHD�WKDW�DIWHU�VHYHQW\�\HDUV��WKH�0HFKDQRLGV�PD\�\HW�UHWXUQ�WR�UHFODLP�WKHLU3ODQHW�VKLS���,Q�IDFW�WKH�VHWWOHUV�SRROHG�PRVW�RI�WKH�QRQ�KRXVLQJ�FRQVWUXFWLRQ�UHVRXUFHV�LQWR�PRGLI\LQJ�H[LVWLQJ�0HFKDQRLG�ZHDSRQU\
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IRU�XVH�E\� WKHLU�PLOLWLD�� �%XW�DIWHU�D� IXOO�FHQWXU\�RI�FRORQLVDWLRQ�� WKH�WKUHDW� VHHPHG� WR�EH�D�QRQ�HYHQW� DQG� WKH� IROORZLQJ�JHQHUDWLRQVGLGQ
W�DFNQRZOHGJH�WKH�SRVVLELOLW\�WKDW�WKH�0HFKDQRLGV�ZRXOG�ULVN�WKH�P\VWHULRXV�UDGLDWLRQ�WKDW�WUDSSHG�WKH�3ODQHWVKLS�LQ�WKH�$OWDQLQH6\VWHP� 7KH�PDMRULW\�RI�WKH�0HQQWDV�IROORZHG�WKH�HPSDWKLF�DQG�WHOHSDWKLF�VXJJHVWLRQV�RI�WKHLU�VSLULWXDO�+LJK�0LQLVWHU�FRXSOHG�ZLWKWKH�&RUH�&RQVFLRXVQHVV���7KH�PDMRULW\�RI�WKH�2UGHU�RI�8QLW\��0HQQWDV�DUH� LQ�SUHSDUDWLRQ�IRU�D�JUHDW� LQYDVLRQ� WKDW�ZLOO�DSSURDFK�WKH3ODQHW�VKLS�ERWK�IURP�DERYH�DQG�EHORZ�$OLJQPHQW��$Q\�$WWULEXWHV� ,�4���'���0�(���'���0�$���'���3�6���'���3�3���'���3�(���'���3�%���'���6SG���'�$V�XVXDO��D�UROO�RI���������RU����SURYLGHV�D�ERQXV�UROO�RI��'��DQG�ERQXVHV�RQ�DELOLWLHV��/LNHZLVH��D�UROO�RI����RU����RQ��'�DOVR�JHWV�D�ERQXV�UROO�RI��'��+LW�3RLQWV� 3�(���'��DW�OHYHO�RQH��SOXV��'��IRU�HDFK�DGGLWLRQDO�OHYHO6�'�&�� ����'�1DWXUDO�$UPRXU�UDWLQJ�1RQH+RUURU�)DFWRU�1RQH3�3�(�� �'��EXW�FDQ�DOVR�EHFRPH�D�PDJLF�XVHU�$WWDFNV� 6WDQGDUG�%RQXVHV� 1RQH3VLRQLFV� $OO�0HQQWDV�DUH�PLQRU�SVLRQLFV�ZLWK�DQ�,�6�3�HTXDO�WR�WKHLU�0�(���'��SHU�OHYHO��,I�WKH�0HQQWDV�EHFRPHV�D�SVLRQLF�2�&�&WKHQ�WKH\�JHW�D�RQH�WLPH�ERQXV�RI�WKHLU�0�(�DWWULEXWH�WR�WKHLU�,�6�3�0DJLF� ,I�WDXJKW��KDV�WKH�VDPH�PDJLFDO�SRWHQWLDO�DV�DQ\�RWKHU�UDFH�/LIH�6SDQ� ����\HDUV�ZLWK�FXUUHQW�PHGLFDO�WHFKQRORJLHV�1DWXUDO�$ELOLWLHV��6HOHFW�WZR�SVLRQLF�DELOLWLHV�IURP�6HQVLWLYH��+HDOLQJ�RU�3K\VLFDO�SVLRQLFV�7HOPLQDU�2�&�&V�$Q\6NLOOV�RI�1RWH�*DUGHQLQJ��+ROLVWLF�0HGLFLQH�+DELWDW��3UHIHU�WKH�FROG�ZKHQ�WKH\�DUH�WKHUH�EXW�DUH�FRPIRUWDEOH�LQ�PRVW�SODFHV�RQ�7HOPLQDU�(QHPLHV� +DYH�QR�5DFLDO�(QHPLHV�H[FHSW� WKH�0HFKDQRLGV�� �5HVSHFW� WKDW� WKH�'HVKOHUU� FODQ� WKLQN� WKH\�KDYH� IRXQG� WKHLU� �SODFH��EXWDEKRU�WKHLU�PHWKRGV�LQ�ZKLFK�WR�ILQG�LW�$OOLHV��$OWKRXJK� WKH�0HQQWDV�FDQ� VHHQ�D� OLWWOH��VQREE\��VRPHWLPHV�� WKH\�JHW�DORQJ�ZHOO�ZLWK� WKH�'RUWKDQ�FRPPXQLWLHV�FORVH� WR� WKH$VNHOODQ�&ODQ
V�UHVHUYHV�3K\VLFDO�$SSHDUDQFH��$�ZDONLQJ��WDONLQJ��DQG�XVXDOO\�YHU\�FUDJJ\��VWDWXH�+HLJKW� 6DPH�UDQJH�DV�D�+XPDQ:HLJKW� 6DPH�UDQJH�DV�D�+XPDQ&RPPRQ�&XUVH�:RUG�0HQQWDV�GRQ
W VZHDU�
''RRUUWWKKDDQQ 55��&&��&&'RUWKDQV�DUH�D�UDFH�RI�VKRUW�KXPDQRLGV�FRPPRQ�WR�PDQ\�VSDFH�IDULQJ�ZRUOGV���7KH\�DUH�JHQHWLFDOO\�UHODWHG�WR�KXPDQV�ZLWK�WKH�PDLQGLIIHUHQFH�EHLQJ�WKH�UDFH
V�DYHUDJH�KHLJKW��DERXW�IRXU�IHHW�WDOO����7KHUH�LV�FRQVLGHUDEOH�JHQHWLF�GLYHUVLW\�DPRQJVW�WKH�'RUWKDQV�UHVXOWLQJLQ�TXLWH�D�IHZ�QDWXUDO�FKDUDFWHULVWLFV�WKDW�FRXOG�EH�GRPLQDQW�LQ�RQH�JHQHDORJ\�DQG�GRUPDQW�LQ�DQRWKHU�,Q�PDQ\�RI�WKH�VHWWOHPHQWV�WKH\�LQKDELW��'RUWKDQV�NHHS�WR�WKHPVHOYHV��UDUHO\�LQWUXVLYH�LQ�WKH�DVVRFLDWLRQV�RI�WKH�RWKHU�UDFHV�7KHVH�GLPLQXWLYH�SHRSOH� DUH� FRQWHQW� WR� OLYH� VLPSOH� OLYHV� DV� IDUPHUV� DQG�PLQHUV�� RIWHQ� VXUYLYLQJ� DQG� SURVSHULQJ�ZKLOH� RWKHU�5DFHVVWUXJJOH�ZLWK�SROLWLFDO�RU�UHOLJLRXV�LVVXHV��7KH�'RUWKDQV�DUH�JHQHUDOO\�VRFLDEOH��KRVSLWDEOH��VHFXULW\�ORYLQJ�SHRSOH�ZLWK�JUHDW�UHYHUHQFHIRU�ODZV�DQG�SULQFLSOHV��,I�WKH�VLPSOH�OLIH�GRHVQ
W�DSSHDO�WR�D�'RUWKDQ�WKHQ�WKH\�WHQG�WR�EH�LPSLVK��VO\�URJXHV��5HJDUGOHVV�RI�WKHLU�VWDWXV�PRVW�GR�QRW�FRQVFLRXVO\�VHHN�DGYHQWXUH�RU�SRZHU��DFFHSWLQJ�WKHLU�IDWH�DQG�IRUWXQHV�$� W\SLFDO�'RUWKDQ� FRPPXQLW\�ZLOO� EH� VHJUHJDWHG� IURP� WKH�RWKHU�SRSXODWLRQ�SXUHO\�E\� WKHLU�RZQ�FKRLFH�� �6K\� LVQ
W� UHDOO\� DZRUG� WR� GHVFULEH� WKH� SHRSOH�� DV� WKH\� DUH� TXLWH� IULHQGO\� LQ� D� RQH�RQ�RQH� VLWXDWLRQ�� � 7KH�'RUWKDQV� DUH� TXLWH� ERLVWHURXV� LQ� WKHLU� RZQFRPPXQLW\�DQG�KDYH�PDQ\�IHVWLYDOV�FRUUHVSRQGLQJ�WR�WKHLU�KRPH�SODQHW
V�KROLGD\V�7KH\�DUH�QRW�D�OD]\�SHRSOH�DQG�ZRUN�KDUG�IRU�WKHLU�SD\���7KHLU�SODFH�RI�ZRUN�LV�DQ�H[WHQVLRQ�RI�WKHLU��FRPPXQLW\��SKLORVRSK\DQG�UHVXOWV�LQ�FRZRUNHUV�EHLQJ�WUHDWHG�DV�D�IHOORZ�'RUWKDQ�ZRXOG�EH�DV�ORQJ�DV�WKH�FRQVLGHUDWLRQ�LV�SDLG�EDFN�LQ�NLQG���'RUWKDQV�ZRXOGRQO\�EH�IRXQG�LQ�WKH�PLOLWDU\�LI�WKHLU�ORFDO�ODZV�RUGHUHG�PDQGDWRU\�VHUYLFH�RU�KRPHV�ZHUH�LQ�LPPHGLDWH�GDQJHU���(YHQ�WKHQ��WKH\�ZRXOGRQO\�EH�IRXQG�LQ�GHIHQVLYH�SRVLWLRQV�2QH�UXOH�LV�NQRZQ�E\�DOO�WKH�SRSXODWLRQ�RI�7HOPLQDU���1HYHU��HYHU�DWWDFN�D�'RUWKDQ�LQ�WKHLU�KRPH�RU�KRPH�FRPPXQLW\����$'RUWKDQ�EORRG�IHXG�FDQ�DQG�KDV�VHQW�PDOHV�RU�IHPDOHV�LQWR�D�UHYHQJH�SDWK�WKDW�FRXOG�WDNH�ZHHNV��PRQWKV�DQG�HYHQ�\HDUV�WR�FRQFOXGH�2QH�IDPRXV�XUEDQ�P\WK�LV�WKH�WDOH�RI�WKH�'RUWKDQ�IDWKHU�ZKR�WUDYHOOHG�DFURVV�WKH�0DQHOYLXP 7UDGH�5RXWHV�ORRNLQJ�IRU�KLV�VRQ
V�NLOOHU�7KUHH�\HDUV� ODWHU��ZKHQ� WKH�IDWKHU� IRXQG�RXW� WKDW� WKH�NLOOHU�KDG�PDUULHG�DQG�ERUQH�D�VRQ� WR�D�ZHDOWK\�KXVEDQG�� WKH�FKLOG�ZDV� IRXQGPXUGHUHG�LQ�LWV�FRW�ZLWK�WKH�VDPH�ZHDSRQ�XVHG�WR�NLOO�WKH�'RUWKDQ
V�VRQ��OD\LQJ�EHVLGH�WKH�FRUSVH�0DQ\�RI�WKH�QRQ�DOLJQHG�VHWWOHPHQWV�DUH�VROHO\�'RUWKDQ�$OLJQPHQW��$Q\���%XW�ZLOO�EHFRPH�0LVFUHDQW�(YLO�WRZDUGV�WKHLU�WDUJHW�LI�XQGHU�WKH�LQIOXHQFH�RI�D�%ORRG�)HXG�$WWULEXWHV� ,�4���'���0�(���'���0�$���'���3�6���'���3�3���'���3�(���'���3�%���'���6SG���'�$V�XVXDO��D�UROO�RI���������RU����SURYLGHV�D�ERQXV�UROO�RI��'��DQG�ERQXVHV�RQ�DELOLWLHV��/LNHZLVH��D�UROO�RI����RU����RQ��'�DOVR�JHWV�D�ERQXV�UROO�RI��'��
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+LW�3RLQWV� 3�(���'��DW�OHYHO�RQH��SOXV��'��IRU�HDFK�DGGLWLRQDO�OHYHO6�'�&�� ����'�1DWXUDO�$UPRXU�UDWLQJ�1RQH+RUURU�)DFWRU�1RQH3�3�(�� �'��EXW�FDQ�DOVR�EHFRPH�D�PDJLF�XVHU�LI�WDXJKW�$WWDFNV� 6WDQGDUG�%RQXVHV� ���WR�GRGJH�HYDGH�KXPDQ�VL]HG�RSSRQHQWV�DQG����WR�GRGJH�HYHQ�WDOOHU�SHRSOH��������WR�3URZO�6NLOO�3VLRQLFV� 6DPH�SVLRQLF�SRWHQWLDO�DV�+XPDQV��UROO�WKH�3VLRQLF�&KDUDFWHU�RSWLRQ�GXULQJ�FKDUDFWHU�FUHDWLRQ�LI�GHVLUHG��0DJLF� ,I�WDXJKW��KDV�WKH�VDPH�PDJLFDO�SRWHQWLDO�DV�DQ\�RWKHU�UDFH��EXW�WKLV�LVQ
W�D�OLNHO\�RFFXUUHQFH�LQ�DQ\�FDVH�/LIH�6SDQ� ���\HDUV�ZLWK�FXUUHQW�PHGLFDO�WHFKQRORJLHV�1DWXUDO�$ELOLWLHV��1RQH�H[FHSW�IRU�DQ\�ERQXVHV�JDLQHG�IURP�PXWDWLRQV�EHORZ�7HOPLQDU�2�&�&V�$Q\�H[FHSW�2SHUDWRUV�DQG�6FKRODUV���0RVWO\�VWLFN�WR�)DUPLQJ��RU�RWKHU�ODERXULQJ�HQGHDYRXUV���6RPH�KDYH�EHFRPHH[FHOOHQW�(VSLRQDJH�DJHQWV�DQG�GHIHQFH�PLOLWLD�VROGLHUV�ZKHQ�SURWHFWLQJ�WKHLU�VHWWOHPHQW�6NLOOV�RI�1RWH� ����FDQ�VWLOO�VSHDN�WKHLU�RULJLQDO�'RUWKDQ�WRQJXH�DW��������+DELWDW��/RYH�WKH�ZLGH�RSHQ�VSDFHV�IRU�WKHLU�IDUPV�DQG�FRPPXQLWLHV�(QHPLHV� :RH�WR�WKH�LQGLYLGXDO�DQG�WKHLU�IDPLO\�LI�WKH\�DUH�RQ�WKH�UHFHLYLQJ�HQG�RI�D�'RUWKDQ�%ORRG�)HXG���+DYH�QR�5DFLDO�(QHPLHVH[FHSW�WKH�0HFKDQRLGV�$OOLHV��1R�UHDO�DOOLHV�RQ�7HOPLQDU3K\VLFDO�$SSHDUDQFH��+XPDQRLG�ZLWK� YDULRXV�JHQHWLF�GLIIHUHQFHV� DPRQJVW� WKH�UDFH�� �5ROO� RQ� WKH� UDQGRP�PXWDWLRQ� WDEOH� EHORZ� RUFKRRVH�RQH�PXWDWLRQ������ 6WULSHG� 7KH�VNLQ�KDLU�KDV�D�VWULSHG�SDWWHUQ�� OLNH�D�]HEUD��WLJHU��RU�DQ\�RWKHU�VRUW�RI�FUHDWXUH��&KRRVH�IRU�RQH�PDLQFRORXU��SOXV�DQ\�QXPEHU��SOD\HU
V�FKRLFH��RI�FRORXUV�DQG�VW\OHV�IRU�WKH�VWULSHV������ 5HWUDFWDEOH�&ODZV�'R��'��GDPDJH�SHU�FODZ�VWULNH�DQG�DGG�D������ERQXV�WR�FOLPE������ 6PDOO�+RUQV� 7ZR� �'�� LQFK� ORQJ� KRUQV� SURWUXGH� IURP� WKH� IRUHKHDG�� JLYLQJ� D� VOLJKWO\� GHYLOLVK� ORRN�� $GG� ��� WRGDPDJH�IURP�D�KHDG�EXWW������ %LWLQJ� 7HHWK� 9DPSLULF�ORRNLQJ� H[WHQGHG� FDQLQH� WHHWK� WKDW� GR� �'�� GDPDJH�� DQG� DGG� ��� WR� +RUURU� )DFWRU� ZKHQEDUHG������ %URDG�KXVN\�EXLOG�$GG���OEV�WR�ZHLJKW����'��WR�3�6���DQG���'��6�'�&�$GG����WR�+RUURU�)DFWRU������ 6OHQGHU�VNLQQ\�EXLOG��6XEWUDFW���OEV�IURP�ZHLJKW�����WR�3�3����'��WR�6SG��DQG�DGG����WR�SDUU\�DQG�GRGJH������ /RQJ� )LQJHUV� ��� SHQDOW\� WR� WKH� 3�%�� DWWULEXWH�� EXW� JHWV� WKH� FKDUDFWHU� D� ���� ERQXV� WR� VNLOOV� VXFK� DV� FRPSXWHURSHUDWLRQ��HOHFWURQLFV��GHPROLWLRQV��VXUJHU\��DQG�RWKHU�GHOLFDWH�ZRUN��7KH�ILQJHUV�DUH�DOO�WKUHH�WR�ILYH�LQFKHV�ORQJ�+HLJKW� WKUHH�IHHW�SOXV��'��LQFKHV:HLJKW� �'�[�����OEV&RPPRQ�&XUVH�:RUG� �N
6DPLQDT���0HDQV�URXJKO\��'RQ
W�JHW�PH�LQWR�WKLV�� LQ�WKH�RULJLQDO�'RUWKDQ�
++XXPPDDQQ 55��&&��&&+XPDQV�PDNH� XS�D� VL]HDEOH�SHUFHQWDJH�RI� WKH�7HOPLQDU�SRSXODWLRQ�DV�ZHOO� DV� WKH�UHVW�RI� WKH�NQRZQ�JDOD[\��7KH�RULJLQ�RIKXPDQV�LV�XQNQRZQ���6RPH�OHJHQGV�FODLP�WKDW�WKH\�FDPH�IURP�DQRWKHU�GLPHQVLRQ��2WKHUV� LQVLVW� WKDW�KXPDQV�HYROYHG�RQ�D�P\WKLFDOSODQHW�FDOOHG�(DUWK��7KHLU�SULPDU\�WRQJXH�LV�*DODFWLF�7UDGH�7RQJXH�)RXU��ZKLFK�LV�DPD]LQJO\�VLPLODU�WR�(QJOLVK�$PHULFDQ��FKDUDFWHUVZLWK�HLWKHU�ODQJXDJH�DXWRPDWLFDOO\�NQRZ�*DODFWLF�7UDGH�7RQJXH�)RXU�DW�����SOXV�DQ\�,�4��ERQXVHV��DQG�FDQ�LPSURYH�LW�QRUPDOO\����,WLV�DOVR�LQWHUHVWLQJ�WR�QRWH�WKDW��LQ�WKH�*DODFWLF�)RXU�ODQJXDJH��D�VWDQGDUG�GD\�LV����KRXUV��DQG�D�VWDQGDUG�\HDU�LV�����GD\V�ZLWK�DQ�H[WUDGD\�DGGHG�HYHU\�IRXU�\HDUV�,W�LV�FRPPRQO\�EHOLHYHG�WKDW�WKHVH�KXPDQV�RULJLQDWHG�IURP�D�SODQHW�FDOOHG��(DUWK���SUREDEO\�DQ�(DUWK�WKDW�VSDZQHG�DQ�HPSLUHWKRXVDQGV�RI�\HDUV�DJR�DQG�ZKLFK�QRZ�OLHV�OLIHOHVV�DQG�IRUJRWWHQ�LQ�VRPH�DEDQGRQHG�FRUQHU�RI�VSDFH��2WKHUV�WKLQN�WKDW�KXPDQFRORQLVHUV�FDPH�IURP�DQRWKHU�GLPHQVLRQ��DQG�WKDW�WKHLU�SODQHW�RI�RULJLQ�LV�QRZKHUH�WR�EH�IRXQG�LQ�WKLV�XQLYHUVH�+XPDQV�DUH�LPSRUWDQW�PHPEHUV�RI�DOO�WKH�PDMRU�JDODFWLF�FLYLOLVDWLRQV��LQFOXGLQJ�WKH�1LJHOOLDQ�&RQIHGHUDWLRQ��7KHLU�DSWLWXGHIRU�WHFKQRORJ\��LQJHQXLW\�DQG�IOH[LELOLW\�DUH�ZHOO�NQRZQ�WKURXJKRXW�WKH�JDOD[LHV��0DQ\�UDFHV�UHVHQW�KXPDQNLQG
V�VXFFHVV�DQG�GLVOLNHWKHP�LQWHQVHO\�$OLJQPHQW��$Q\�$WWULEXWHV� ,�4���'���0�(���'���0�$���'���3�6���'���3�3���'���3�(���'���3�%���'���6SG���'�$V�XVXDO��D�UROO�RI���������RU����SURYLGHV�D�ERQXV�UROO�RI��'��DQG�ERQXVHV�RQ�DELOLWLHV�+LW�3RLQWV� 3�(���'��DW�OHYHO�RQH��SOXV��'��IRU�HDFK�DGGLWLRQDO�OHYHO6�'�&� ����'�1DWXUDO�$UPRXU�UDWLQJ�1RQH+RUURU�)DFWRU�1RQH3�3�(�� �'��EXW�FDQ�DOVR�EHFRPH�D�PDJLF�XVHU�LI�WDXJKW�$WWDFNV� 6WDQGDUG�%RQXVHV� 1RQH3VLRQLFV� 5ROO�WKH�3VLRQLF�&KDUDFWHU�RSWLRQ�GXULQJ�FKDUDFWHU�FUHDWLRQ�LI�GHVLUHG�0DJLF� ,I�WDXJKW��KDV�WKH�VDPH�PDJLFDO�SRWHQWLDO�DV�DQ\�RWKHU�UDFH�
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/LIH�6SDQ� ����\HDUV�ZLWK�FXUUHQW�PHGLFDO�WHFKQRORJLHV�1DWXUDO�$ELOLWLHV��1RQH7HOPLQDU�2�&�&V�$Q\6NLOOV�RI�1RWH�1RQH+DELWDW��+XPDQV�FDQ�EH�IRXQG�DQ\ZKHUH(QHPLHV� +XPDQV�KDYH�QR�5DFLDO�(QHPLHV�H[FHSW�WKH�0HFKDQRLGV�$OOLHV��+XPDQV���<RX�HLWKHU�ORYH�
HP�RU�KDWH�
HP�3K\VLFDO�$SSHDUDQFH��%LSHGDO��OLJKW�GLVEXUVHPHQW�RI�KDLU��WZR�H\HV��QRVH��PRXWK��ILYH�ILQJHUV�RQ�HDFK�KDQG�+HLJKW� )LYH�IHHW�SOXV��'��LQFKHV:HLJKW� �'�����3HUFHQWLOH�5ROO��SOXV����OEV&RPPRQ�&XUVH�:RUG� �*UHN����'RQ
W�NQRZ�ZKDW�LW�PHDQV��LW�LV�MXVW�D�SRSXODU�FXUVH�ZRUG�
66WWXXUU

--LLQQ 55��&&��&&7KLV�UDFH�RI�LQWHOOLJHQW�LQVHFWV�LV�DQ�LQFUHGLEO\�ROG�UDFH�RI�EHLQJV�WKDW�KDV�D�UHPDUNDEOH�DELOLW\�RI�PDLQWDLQLQJ�D�UDFH�PHPRU\IURP�WKHLU�GLUHFW�OLQHDJH�� �5HPLQLVFHQW�RI�D�UDFH�RI�ELSHGDO�EHHV�EXW�ZLWKRXW� WKH�KLYH�PHQWDOLW\�� WKH�6WXU
-LQ�DUH�PDVWHU�EXLOGHUV�OLNHWKHLU�EHH�DQFHVWRUV�DQG�ZHUH�LQVWUXPHQWDO�LQ�VHWWLQJ�XS�WKH�VHWWOHPHQW�GXULQJ�WKH�LQLWLDO�FRORQLVDWLRQ�VWDJHV���6WXU
-LQ�EHKDYLRXU�FDQ�RQO\EH�ORRVHO\�DVVRFLDWHG�ZLWK�W\SLFDO�LQVHFW�WUDLWV���6WXU
-LQ�OLYH�DQ�H[WUDRUGLQDU\�OLIHVSDQ�DQG�PDWH�IRU�OLIH�DV�ZHOO���7KH�7HOPLQDU�UHVLGHQW6WXU
-LQ� DUH� WKH� RIIVSULQJ� RI� WKH� FUHZ� IURP� WKUHH�3DVVHQJHU�&UXLVH� VKLSV�� �:KLOH� WKH� 6WXU
-LQ� DUH� QRW� PDVWHU� VKLS� EXLOGHUV� WKH\� DUHUHQRZQHG� IRU� WKHLU� DUFKLWHFWXUDO� DFKLHYHPHQWV� LQVLGH� WKH� KXOO�� � 6WXU
-LQ� HQJLQHHUV� ZDVWH� DEVROXWHO\� QR� VSDFH� DQG� ZKHQ� LW� FRPHV� WROX[XU\� WKH\� HYHQ� ILQG� IXQFWLRQDO�ZD\V� WR� SUHVHQW� WKDW� DV�ZHOO�� � 6WXU
-LQ� DUH� D� IRUP� RI� ,QVHFW�0DUVXSLDO�ZKHUH� WKH� IHPDOH� NHHSV� WKHODUYDH� LQ�D� VXE�H[RVNHOHWDO� VHJPHQW� DQG� IHHGV� LW� D� UR\DO� MHOO\� WKDW� WKH� IHPDOH� IRUPXODWHV� LQWHUQDOO\�� �$V�D� ILQDO� VWDJH� LQ� WKH� ODUYDH
VGHYHORSPHQW�� WKH\� IRUP� D� KDUGHQHG� VKHOO� ZLWKLQ� WKH� PRWKHU� WR� EHJLQ� D� PHWDPRUSKRVLV� VWDJH�� � $IWHU� HLJKWHHQ� PRQWKV� LQ� WKH� VXE�H[RVNHOHWDO�VHJPHQW��WKH�WRGGOHU�6WXU
-LQ��HTXLYDOHQW�WR�D���\HDU�ROG�+XPDQ��LV�UHPRYHG�IURP�WKH�IHPDOH�LQ�D�
ELUWKLQJ
�FHUHPRQ\�6WLU
-LQ�KDWH�WKH�ZD\�RWKHU�UDFHV�FRPSDUH�WKHP� WR�6WDU�+LYHV�DQG�VPDOOHU�DQLPDO� LQVHFWV�� �6ZDWWLQJ�D� IO\�RU�ZDVS�RU�HYHQ�DKRQH\EHH�GRHV�QRW�HQUDJH�WKHP���,W�ZRXOG�EH�OLNH�WU\LQJ�WR�HQUDJH�D�KXPDQ�E\�NLOOLQJ�SHVW�PDPPDOV�VXFK�DV�YHUPLQ�K\NV �EDVLFDOO\�DELJ�UDW�� $OVR��D�6WXU
-LQ�KDV�DQ�LQFUHGLEOH�UDFH�PHPRU\���$�WRGGOHU�6WXU
-LQ�LV�WKH�VL]H�RI�D�WKUHH�\HDU�ROG�KXPDQ�EXW�KDV�WKH�HGXFDWLRQOHYHO�RI�D��WK JUDGHU���'XULQJ�GHYHORSPHQW�WKH�WRGGOHU�PXVW�VRUW�WKRXJK�DQG�FRPSUHKHQG�WKH�PDVVLYH�DPRXQW�RI�LQIRUPDWLRQ�SDVVHG�RQWKURXJK� WKH� FRPELQHG� OLQHDJH� RI� WKH� WZR� SDUHQWV�� � %\� WKH� GHYHORSHG� DJH� RI� IRXU� �HTXLYDOHQW� WR� ��� \HDU� ROG� KXPDQ��� WKH� 6WXU
-LQ\RXQJVWHU�PDNHV�XS�KLV�RU�KHU�PLQG�RQ�ZKHWKHU�WKH\�ZLVK�WR�IROORZ�WKH�UDFH�PHPRULHV�DQG�EHFRPH�WKH�RFFXSDWLRQ�RI�WKHLU�IRUEHDUHUVRU�RSW�WR�VWULNH�RXW�RQ�WKHLU�RZQ��6WXU
-LQ�FDQ�EH�WDXJKW�QHZ�VNLOOV�MXVW�OLNH�DQ\�RWKHU�LQWHOOLJHQW�FUHDWXUH�DQG�WKH\�DOO�KDYH�LQGLYLGXDOSHUVRQDOWLHV�DQG�TXLUNV���,W�LV�DPXVLQJ�WR�D�QRQ�6WXU
-LQ�WR�KDYH�WKH�RIIVSULQJ�RI�RQH�RI�WKHLU�6WXU
-LQ�ZRUNPDWHV�FRPH�XS�DQG�VD\��+H\)UDQNH��KRZ
V�-D\QH�KHU�EDFN�VWLOO� JLYLQJ�KHU� WURXEOH"�� �7KH�\RXQJVWHUVDUH� PHUHO\� UHDFWLQJ� RQ� WKH� LQVWLQFWLYH� PHPRULHV� RI� WKHLU� SDUHQWV� DQGGLUHFW� OLQHDJH�� � 2I� FRXUVH� WKHUH� PXVW� EH� D� OLPLW� WR� WKH� DPRXQW� RILQIRUPDWLRQ� VWRUHG� LQ� WKH�UDFH�PHPRU\�� �6WXU
-LQ
V� WKHPVHOYHV� WKLQN� WKDWWKH� VWURQJ� PHPRULHV� RQO\� UHDFK� EDFN� DV� IDU� DV� IRXU� JHQHUDWLRQV�� � %XWFRQVLGHULQJ� WKDW� WKH\� OLYH�IRU� ����\HDUV��ZKLFK� LV� QHDUO\� D�PLOOHQQLXP
VZRUWK�RI�NQRZOHGJH�ZUDSSHG�XS� LQ� WKHLU� FHUHEUDO� FRUWH[�� WKH�DPRXQW�RILQIRUPDWLRQ�VWRUHG�LV�LQFUHGLEOH�$OLJQPHQW��$Q\�� � ,W� ZDV� D� 6WXU
-LQ� 'LFWDWRU� ZKR� RUGHUHG� WKH� RULJLQDO0HFKDQLPRUSK�FRQVWUXFWLRQ�SURJUDP�$WWULEXWHV� ,�4�� �'���0�(�� �'���0�$�� �'��� 3�6�� �'��� 3�3�� �'��� 3�(��'���3�%���'���6SG���'�$V�XVXDO��D� UROO�RI���������RU����RQ�D� �'��DWWULEXWH� SURYLGHV� DERQXV� UROO�RI��'��DQG�ERQXVHV� RQ�DELOLWLHV��/LNHZLVH�� D� UROO� RI���RU����RQ��'��DOVR�JHWV�D�ERQXV�UROO�RI��'��+LW�3RLQWV� 3�(���'��DW�OHYHO�RQH��SOXV��'��IRU�HDFK�DGGLWLRQDO�OHYHO6�'�&�� ����'�1DWXUDO�$UPRXU�UDWLQJ� �+RUURU�)DFWRU�1RQH3�3�(�� �'��EXW�FDQ�DOVR�EHFRPH�D�PDJLF�XVHU�LI�WDXJKW�$WWDFNV� 6WDQGDUG�%RQXVHV�ZKHQ�IO\LQJ �LQFOXGLQJ�KRYHULQJ������WR�VWULNH�����WR�SDUU\�DQG���WR�GRGJH�3VLRQLFV� 1R� SVLRQLF� SRWHQWLDO� H[FHSW� WKHLU� QDWXUDO� PDWLQJ� FDOO� ZLWKVHHPV�WR�EH�TXDVL�SVLRQLF�LQ�QDWXUH�0DJLF� ,I�WDXJKW��KDV�WKH�VDPH�0DJLFDO�SRWHQWLDO�DV�DQ\�RWKHU�UDFH�/LIH�6SDQ� ����\HDUV�ZLWK�FXUUHQW�PHGLFDO�WHFKQRORJLHV� )LJXUH�� %DVLFDOO\�ZKDW�,
P�DIWHU�IRU�WKH�6WXU
-LQ��ZLWKRXWWKH�8]L��PP�-
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1DWXUDO�$ELOLWLHV�x ,QQHU�HDU�FRPPXQLFDWLRQ���7KLV�LV�D�RQH�ZD\�WUDQVPLVVLRQ�VLPLODU�WR�VSHHFK�EXW�LV�DFWXDOO\�SVLRQLFDOO\�YLEUDWLQJ�WKH�LQQHU�HDU�RID�UHFHLYHU�DQG�IRROV�WKH�EUDLQ�LQWR�LQWHUSUHWLQJ�WKH�YLEUDWLRQ�DV�VRXQG���7KH�6WLU
-LQ�GLVFRYHUHG�WKDW�WKHLU�QDWXUDO�PDWLQJ�FDOO�FDQ�EHKHDUG�E\�WKH�PDMRULW\�RI�UDFHV�LQ�WKH�JDOD[\�HYHQ�WKRXJK�WKHUH�LV�QR�DFWXDO�VRXQG�SURGXFHG���$OO�VSDFH�IDULQJ�6WLU
-LQ�KDV�PDVWHUHGFRPPXQLFDWLQJ�WKURXJK�WKLV�QDWXUDO�SVLRQLF�WHFKQLTXH�RI�YLEUDWLRQV�� �%HFDXVH�WKLV�LV�D�SK\VLFDO�PDQLSXODWLRQ��WKH�EUDLQ�FDQ�VWLOOGLVFHUQ�DQG�FDOFXODWH�HIIHFWV�VXFK�DV�GLUHFWLRQ�DQG�GLVWDQFH�IURP�WKH�LQSXW�RI�ERWK�LQQHU�HDUV���7HFKQRORJLFDO�0LFURSKRQHV�FDQQRWKHDU� WKHP� VSHDN� KRZHYHU�� IRUFLQJ�PDQ\� 6WLU
-LQ� WR� XVH� F\EHUQHWLF� YRLFH� ER[HV� LQ� WKRVH� VLWXDWLRQV�� �5DQJH� 6DPH� DV� VWDQGDUGKXPDQ�YRLFH���$�,QQHU�HDU�VKRXW�LV�QRW�SDLQIXO�EXW�FDQ�EH�DODUPLQJ��+RUURU�)DFWRU�RI���x :LQJV�DOORZ� WKH�6WXU
-LQ� WR�IO\�DQG�KRYHU�� �0D[LPXP�IOLJKW� VSHHG� LV���PSK�����NSK��� �$V� WKH�6WXU
-LQ�GRQ
W�ZHDU�FORWKLQJ�� WKHZLQJV�DUH�DOZD\V�DYDLODEOH���&DQ�OLIW�WKHLU�3�6�FDUU\�ZHLJKW�LQ�SRXQGV�ZKHQ�IO\LQJ���:LQJ�6�'�&�LV��'��SOXV��'��SHU�H[SHULHQFHOHYHO�x $Q�DGGLWLRQDO�WZR�DWWDFNV SHU�PHOHH�LQ�KDQG�WR�KDQG�FRPEDW��QRW�YHKLFOH�FRPEDW��RQO\�ZKHQ�XVLQJ�DOO�WKHLU�DYDLODEOH�KDQGV���$PDQGLEOH�ELWH�KDV�DQ�LQFUHGLEOH�KROG�LI�D�QDWXUDO�UROO�RI����RU�KLJKHU�LV�PDGH���7KH�ELWH�GRHV��'��GDPDJH�ZLWK�WKH�KROG�GRLQJ��'�GDPDJH�SHU�DFWLRQ�XQWLO�WKH�KROG�LV�EURNHQ�x 5DFH�0HPRU\��RSWLRQDO���� 7KLV�FDQ�EH�D�KDQG\� WRRO�IRU� WKH�FKDUDFWHU�RU�*DPH�0DVWHU���7KH�FKDUDFWHU��RU�*�0��QRPLQDWHV�WKHWZHQW\�VL[�SUHYLRXV�2�&�&V�RI�WKH�6WXU
-LQ
V�SDVW�IRXU�JHQHWLF�JHQHUDWLRQV���7KHUH�LV�D�����FKDQFH�WKDW�WKH�6WXU
-LQ�FDQ�UHPHPEHU�DPHPRU\��SODQ��WKRXJKW��RU�VNLOO�IURP�SUHYLRXV�JHQHUDWLRQV���,I�LW�LV�D�VNLOO�DWWHPSWLQJ�WR�EH�UHFDOOHG�WKHQ�WKH�6WXU
-LQ�FDQ�DWWHPSW�WRSHUIRUP�WKDW�VNLOO�DW�����DELOLW\��LQFOXGLQJ�QRUPDO�VLWXDWLRQ�VNLOO�SHQDOWLHV����7KLV�FDQ�RQO\�EH�DWWHPSWHG�RQFH�E\�WKH�FKDUDFWHU�IRUDQ\�JLYHQ�VLWXDWLRQ��VXFK�DV�IO\LQJ�D�VKXWWOH�RU�UHPHPEHULQJ�D�URXWH�WDNHQ�E\�KLV�IDWKHU��7HOPLQDU�2�&�&V� $Q\�H[FHSW�2�&�&V�LQYROYLQJ�SVLRQLFV�� �'RFWRUV�DXWRPDWLFDOO\� UHFHLYH� WKH�(QWRPRORJLFDO�0HGLFLQH� VNLOO�� � ,I� WKH6WXU
-LQ�WDNHV�XS�DQ�2�&�&�WKDW�D�SDUHQW�RU�JUDQGSDUHQW�KDG�EHFRPH��WKHQ�WKHUH�LV�D�RQH�WLPH�ERQXV�RI�����WR�DOO�2�&�&�6NLOOV�6NLOOV�RI�1RWH�1RQH+DELWDW��3UHIHU� PLOG� FOLPDWHV� EHWZHHQ� ��� WR� ��� GHJUHHV� FHQWLJUDGH�� � )RXQG� PRVWO\� LQ� WKH� ODUJH� VXE�VXUIDFH� &RPPRQDOLWLHV� DQGVHWWOHPHQWV�(QHPLHV� 7KHLU�RQO\�UDFLDO�HQHP\�GRHV�QRW�H[LVW�RQ�WKH�3ODQHWVKLS�� �+RZHYHU�D�EUHHG�RI�ZLOG�DQLPDOV�QXUWXUHG�E\�WKH�$VNHOODQV�WRSUHVHUYH�WKH�ZLOGOLIH�KDYH�GHYHORSHG�D�WDVWH�IRU�6WXU
-LQ�$OOLHV��7KH�6WXU
-LQ�DUH�D�IULHQGO\�UDFH�DQG�KDYH�PDQ\�DOOLHV���7KH\�VHHP�WR�JHW�RQ�ZLWK�+XPDQV�YHU\�ZHOO�3K\VLFDO�$SSHDUDQFH��$�ELSHGDO�LQVHFW�ORRNLQJ�GHFLGHGO\�OLNH�DQ�HDUWK�EHH���7KH�ORZHU�OHJV�KDYH�GHYHORSHG�LQWR�VWURQJ�ZDONLQJ�OLPEVZKLOH�WKH�XSSHU�IRXU�DUPV�DUH�SULPDULO\�XVHG�IRU�FDUU\LQJ�DQG�WRRO�XVH���7KH�XSSHU�DUPV�KDYH�WKUHH�ILQJHUV�DQG�DQ�RSSRVDEOH�WKXPE�ZKLOH� WKH�PLGGOH� OLPEV� KDYH� WKUHH�RSSRVDEOH� ILQJHUV�� �7KHLU�ERG\� VWULSLQJ�GLIIHUV�EHWZHHQ� LQGLYLGXDO� DOWKRXJK�6WXU
-LQ� WHOO� HDFKRWKHU�DSDUW�XQFRQVFLRXVO\�ZLWK�SKHURPRQHV�+HLJKW� ��IHHW�SOXV��'��LQFKHV:HLJKW� ���OE�SOXV��'�[��OEV��%HWZHHQ������DQG���NJ�:LQJVSDQ��7KHLU�KHLJKW�ZKHQ�IXOO\�VWUHWFKHG���7KH�ZLQJV�GURS�WR�WKH�EDFN�DQG�VLW�WKHUH���$�UXIIOHG�6WXU
-LQ�XQFRQVFLRXVO\�IOXWWHUV�WKHLUZLQJV�&RPPRQ�&XUVH�:RUG� �'URQH��
&&DDOOSSDDFFLLDDQQ 55��&&��&&7KH�&DOSDFLDQ� UDFH� LV�JHQHWLFDOO\�PRGLILHG��ELSHGDO�� OL]DUG�SHRSOH�� �7KH�RULJLQDO�&DOSDF� VFLHQWLVW�XVHG� LOOHJDO�JHQH� VSOLFLQJPHWKRGV�WR�FUHDWH�D�YLDEOH�VXE�UDFH�LQ�D�YDLQ�DWWHPSW�WR�NHHS�KLV�UDFH��DOLYH����8VLQJ�VHJPHQWV�RI�KLV�RZQ�'1$�VSOLFHG�ZLWK�VLPLODUQRQ�LQWHOOLJHQW�DQLPDOV�WKH�&DOSDF�*HQHWLFLVW�ZDV�DEOH�WR�FORQH�VL[W\�WZR�JHQHWLF�RIIVKRRWV�RI�KLV�RULJLQDO�'1$���7KLV�ZDV�HQRXJK�WRSURGXFH�D�YLDEOH�PL[LQJ�RI�JHQHWLF�VWRFN�DQG�UHVXOWHG�LQ�WKH�&DOSDFLDQ�5DFH���,I�WKHUH�ZHUH�DQ\�VRUW�RI�UDFLDO�LQWROHUDQFH�RQ�7HOPLQDU�LW�ZRXOG�EH�GLUHFWHG�WRZDUGV�WKH�&DOSDFLDQV�� �7KH�OL]DUG�UDFH�KDV�RQO\�EHHQ�RQ�WKH�3ODQHWVKLS� IRU� WKH�ODVW�FHQWXU\�� �&DOSDF
V�OLYH�IRUDOPRVW�IRXU�KXQGUHG�\HDUV�DQG�WKH�*HQHWLFLVW�ZDV�WKH�ODVW�RI�KLV�NLQG�LQ�WKH�VHWWOHPHQW���'HVSLWH�WKH�&DOSDFLDQ�5DFH
V�VKRUW�H[LVWHQFH�WKH\�KDYH�PXOWLSOLHG�H[SRQHQWLDOO\���7KH�FUD]HG�*HQHWLFLVW�NHSW�VRPH�WUDLWV�IURP�D�VSHFLHV�RI�DPSKLELDQ�WKDW�DOORZV�WKH�&DOSDFLDQV�WRSURGXFH�LQFUHGLEOH�QXPEHUV�RI�HJJV���7KHUH�LV�QR�PDOH�RU�IHPDOH�&DOSDFLDQ�XQWLO�VSDZQLQJ�WLPH���7KHQ�WKURXJK�VRPH�IRUP�RI�QDWXUDOVHOHFWLRQ��WKH�OL]DUG�SHRSOH�JURZ�VH[XDO�RUJDQV�GHSHQGLQJ�RQ�VRPH�XQNQRZQ�JHQHWLF�IRUPXOD��VFLHQWLVW�VSHFXODWH�WKDW�SKHURPRQHV�DUHLQYROYHG����6SDZQLQJ�RFFXUV�LQ�ODUJH��VWLOO�ERGLHV�RI�ZDWHU�ZKHUH�WKH�&DOSDFLDQV�PDWH���6SDZQLQJ�FDQ�SURGXFH�WKRXVDQGV�RI�&DOSDFLDQ�WDGSROHV����$OWKRXJK�WKLV�VRXQGV�OLNH�WKH�PDWLQJ�KDELWV�RI�DQ�DPSKLELDQ�DQLPDO��WKH�&DOSDFLDQV�DUH�DFWXDOO\�TXLWH�LQWHOOLJHQW���7KH\�DUHJHQHUDOO\�QRW�SURXG�RI�WKHLU�KHULWDJH�DQG�HYHQ�DEKRU�WKHLU�RZQ�PDWLQJ�KDELWV���+RZHYHU�WKHLU�UDFH
V�QDWXUDO�GULYH�DQG�PHWDPRUSKRVLVLQWR�HLWKHU�D�PDOH�RU�IHPDOH�SUHYHQWV�WKHP�IURP�HYHU�KDYLQJ�D�FKRLFH�&DOSDFLDQV�GR�QRW� OLYH�YHU\� ORQJ���7KHUH�KDV�EHHQ�D� WRWDO�RI�VHYHQ�JHQHUDWLRQV�FRQVLVWLQJ�RI�QHDUO\� WHQ�PLOOLRQ�&DOSDFLDQV�7KH\�PDWXUH�YHU\�TXLFNO\��PHWDPRUSKRVLQJ� IURP� WDGSROH�WR�TXDGUXSHG� OL]DUG� WR�DGXOW�&DOSDFLDQ� LQ�WZR�\HDUV�� �:KHQ� WKH�&DOSDFLDQWDNHV� LWV� ILUVW� ELSHGDO� VWHSV� LW� LV� YHU\� LQTXLVLWLYH� DQG� D�ZKROH� VFKRROLQJ� FXUULFXOXP� KDV� EHHQ� FRQVWUXFWHG� IRU� WKHP�� �&DOSDFLDQV� DUHH[WUHPHO\�GULYHQ�WR�EHWWHU�WKHPVHOYHV�DQG�WR�EHFRPH�SDUW�RI�WKH�FRPPXQLW\���6DGO\�KRZHYHU��ZLWK�D�OLIHVSDQ�RI�RQO\�WZHQW\�ILYH�\HDUVIURP�FRQFHSWLRQ�WR�GHDWK��WKH\�NQRZ�WKDW�WKH�7HOPLQDU�SHUFHSWLRQ�RI�WKH�&DOSDFLDQV�DV�D��VXE�UDFH��ZLOO�EH�D�KDUG�WKLQJ�WR�RYHUFRPH�*HQHUDOO\� WKH�&DOSDFLDQV� DUH�DGYHQWXURXV� IRU� WKHLU� OHDUQLQJ� \HDUV� XQWLO� WKH\� KDYH�GHFLGHG� WR� FDUYH� WKHPVHOYHV� D� QLFH� OLWWOHQLFKH�DQG�VHWWOH�GRZQ�WR�GR�VRPH�KDUG�ZRUN�$OLJQPHQW��$Q\�$WWULEXWHV� ,�4���'�����0�(���'���0�$���'���3�6���'���3�3���'���3�(���'���3�%���'���6SG���'�
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$V�XVXDO��D�UROO�RI���������RU����RQ�D��'��DWWULEXWH�SURYLGHV�D�ERQXV�UROO�RI��'��DQG�ERQXVHV�RQ�DELOLWLHV��/LNHZLVH��D�UROO�RI���RU����RQ��'��DOVR�JHWV�D�ERQXV�UROO�RI��'����&DOSDFLDQV�JHW�D�VSHFLDO�ERQXV�UROO�RI��'��LI�D����RU����DUH�VFRUHG�RQ�D��'�DWWULEXWH�+LW�3RLQWV� 3�(���'��DW�OHYHO�RQH��SOXV��'��IRU�HDFK�DGGLWLRQDO�OHYHO6�'�&�� ����'�1DWXUDO�$UPRXU�UDWLQJ� ����6FDO\�KLGH�+RUURU�)DFWRU�1RQH3�3�(�� �'��FDQQRW�EH�WDXJKW�PDJLF�$WWDFNV� 6WDQGDUG�%RQXVHV� %RQXVHV����WR�VWULNH��SDUU\��DQG�GRGJH�LI�WKH�DPELHQW�WHPSHUDWXUH�LV�DERYH����GHJUHHV�&HQWLJUDGH�3VLRQLFV� 2QO\�D�����FKDQFH�RI�JDLQLQJ�0LQRU�3VLRQLFV��FKRRVH�ZKLFK�YHUVLRQ�0DJLF� 3RVVLEO\�EHFDXVH�RI�WKHLU�FORQHG�RULJLQV��WKH�&DOSDFLDQV�KDYH�QR�PDJLFDO�SRWHQWLDO�/LIH�6SDQ� ���\HDUV�ZLWK�FXUUHQW�PHGLFDO�WHFKQRORJLHV���&DOSDFLDQV�DUH�PDWXUH�DGXOWV�DW�WKH�DJH�RI�ILYH�1DWXUDO�$ELOLWLHV��1DWXUDO�6ZLPPHUV�DQG�FDQ�KROG�EUHDWK�IRU�WKHLU�3�(�DWWULEXWH�LQ�PLQXWHV���5HJHQHUDWH�GDPDJH�DW��'��KLW�SRLQWV�RU6�'�&�SHU�PLQXWH�EXW�LV�TXLWH�KXQJU\�DIWHUZDUGV���+DYH�FRPSOHWH�7RWDO�5HFDOO�DQG�OHDUQ�VNLOOV�TXLFNO\�7HOPLQDU�2�&�&V�$Q\�H[FHSW�0DJLF��DQG�DYRLG�6FKRODU�W\SH�RFFXSDWLRQV�VXFK�DV�'RFWRUV�DQG�6FLHQWLVWV�6NLOOV�RI�1RWH� 6ZLPPLQJ������/DQG�DQG�6HD�1DYLJDWLRQ����+DELWDW��/LNH�ZRUNLQJ� LQ�IDFWRULHV�ZLWK�D�FRQVLGHUDEOH�KHDW�RXWSXW�� �/LNH� WKH�KHDW�� �:LOO�NHHS� WKHLU�KRPH�DLU�FRQGLWLRQLQJ�DW������GHJUHHV�&HQWLJUDGH���$OVR�ORYH�WKH�ZDWHU��&DOSDFLDQV�FDQ�RIWHQ�EH�IRXQG�LQ�WKH�ORZHU�SDLG�MREV�DQG�SHUIRUPLQJ�PDQXDO�ODERXU�RQWKH�SODQWDWLRQV���7KH\�DUH�DOVR�JUHDW�VDLORUV�DQG�WKHUH�DUH�PDQ\�LQ�WKH�6HQDUEL�8QLRQ�RQ�WKH�FRRODQW�RFHDQV�(QHPLHV� 7KH�'HVKOHUU� DQG� $VNHOODQV� JHQHUDOO\� ILQG� WKH� &DOSDFLDQV� DV� �DEHUUDWLRQV�� WKDW� VKRXOG� EH� NLOOHG� RII� RYHU� WKH� QH[W� IHZVSDZQLQJ�VHDVRQV���7KH�$VNHOODQV�FRXOG�QRW�ILQG�WKHLU�SHDFH�ZLWK�WKH�DUWLILFLDOO\�FRQVWUXFWHG�UDFH�$OOLHV��7KH�9HOD[D�&RPPRQDOLW\��WKH�9DQHUP�)DFWLRQ��WKH�;LQHD�*XLOG�DQG�WKH�6HQDUEL�)DFWLRQ�KDYH�GHFODUHG�WKH�&DOSDFLDQV�DV�D�UDFHDV�HTXDO�DV�DQ\�RQ�WKH�SODQHW���(YHQ�WKRXJK�WKH\�KDYH�VXSSRVHG�HTXDO�VWDQGLQJ� LQ�WKH��IUHH��VRFLHWLHV�� WKH�&DOSDFLDQV�DUH�PRVWO\SLWLHG�PXFK�WR�WKHLU�FKDJULQ���0DQ\�RI�WKH�7HFK�3LUDWHV�DQG�RWKHU�RXWODZV�KDYH�D�ODUJH�&DOSDFLDQ�FRQWLQJHQW�3K\VLFDO�$SSHDUDQFH��%LSHGDO�/L]DUG�KXPDQRLGV�ZLWK�D�JHFNR�VKDSHG�KHDG�+HLJKW� %HWZHHQ��IW�DQG��IW������DQG����P�:HLJKW� %HWZHHQ����OE�DQG����OE�����DQG���NJ�&RPPRQ�&XUVH�:RUG� �6SDZQ��
**UURR\\OOHH 55��&&��&&7KH�*UR\OH�5DFH�LV�PDPPDOLDQ�VSHFLHV�RI�KXPDQRLGV���7KHLU�EHDNV�DQG�OHDWKHU\�ZLQJV�DORQJ�ZLWK�WKHLU�WRXJK�JUH\�VNLQ�JLYHWKHP�DQ�XQFDQQ\�UHVHPEODQFH�WR�D�GHPRQLF�JDUJR\OH� IURP�DQFLHQW�KXPDQ�IRONORUH�� �%XW� WR�ZDWFK�D� ORYLQJ� IDPLO\�RI�*UR\OHV� LQ� WKHSDUN�SOD\LQJ�IO\LQJ�JDPHV�DQG�KDYLQJ�D�*UR\OH�ZLQJPDQ�LQ�EDWWOH�ZLOO�QXOOLI\�DOO�FRPSDULVRQV�WR�WKH�GHPRQLF�UDFH���7KH�*UR\OHV�DUH�DGHHSO\�VSLULWXDO�SHRSOH�ZKRP�EHOLHYH�LQ�WKH�H[WHQGHG�IDPLO\�DQG�WKH��URRVW����;HQR�ELRORJLVWV�GLVFRYHUHG�WKDW�WKH�*UR\OH�DQFHVWRU�ZDVD�IRUP�RI�ODUJH�WUHH�EDW�WKDW�DGDSWHG�WR�ODUJH�URFN\�RXWFURSSLQJV�DIWHU�D�SODQHWDU\�GLVDVWHU�RI�VRPH�VRUW���7KH�*UR\OH�UDFH�JUHZ�LQWR�WKHLQWHOOLJHQW�SHRSOH�WKH\�DUH�WRGD\�ZLWK�WKHLU�ZRQGURXV��5RRVW�&LWLHV��D�FRQVLGHUHG�PRGHUQ�PDUYHO�LQ�WKH�*DOD[\���7KHLU�IDPLO\�VWUXFWXUHLV�0DWULDUFKDO�ZLWK� WKH�IDPLO\��(OGHU�0RWKHU��PDNLQJ� WKH�LPSRUWDQW�ERQGLQJ�FKRLFHV� IRU� WKH� IDPLO\�� �:KLOH�WKH�*UR\OH�VRFLHW\�ZDVRQFH�YHU\�VWULFW�LQ�WKH�PDWWHUV�RI�WKH�(OGHU�0RWKHU��WKHLU�VRFLHW\�KDV�ZDQHG�VRPHZKDW�JLYLQJ�WKH�(OGHU�0RWKHU�PXFK�OHVV�FRQWURO�RYHUWKH�HQWLUH�IDPLO\�DQG�RIWHQ�UHOHJDWHG�WR�D�ORYHG�ILJXUHKHDG�SRVLWLRQ���(YHQ�QRZ�WKRXJK��WKH�(OGHU�0RWKHU�FDQ�YHWR�D�PDWH�SDULQJ�RI�DIDPLO\�PHPEHU�XQGHU�*UR\OH�ODZ���7KLV�LVQ
W�FRPPRQ��EXW�VWLOO�NQRZQ�WR�KDSSHQ�$OWKRXJK�*UR\OHV�UDQJH�JUHDWO\�LQ�VL]H�DQG�DSSHDUDQFH��MXVW�OLNH�KXPDQV��WKH\�KDYH�PDQ\�FRPPRQ�IHDWXUHV��0RVW�*UR\OHV�DUHHLWKHU�*UD\�������RU�%ODFN�������VNLQQHG��$OWKRXJK�WKH\�KDYH�DGDSWHG�WR�OLIH�RQ�WKH�VXUIDFH��WKHLU�JLDQW�EDW�OLNH�ZLQJV�DUH�VWLOO�VWURQJHQRXJK�IRU�JOLGLQJ���7KHLU�VNLQ�LV�PXFK�WKH�VDPH�WH[WXUH�DV�DQ�HOHSKDQW�RQO\�ZLWKRXW�WKH�KXJH�IDW�GHSRVLWV�XQGHUQHDWK���7KH�*UR\OHV�DUHQRW�KDLUOHVV�EXW�WKH�KDLU�LV�VWLOO�GHYHORSLQJ�IURP�WKHLU�IXU�RULJLQV���$�OLJKW�FRYHULQJ�RI�IXU�KDLU�GRHVQ
W�FRYHU�WKH�VNLQ�XQGHUQHDWK��DQGRGGO\� FRQWUDVWV� ZLWK� WKHLU� VNLQ� FRORXU� �HJ�ZKLWH�EURZQ� IXU� RQ� EODFN� VNLQ��� � 7KH�*UR\OH� EHDN� LV� VKDSHG� OLNH� DQ� HDJOH
V� DQG� FDQ� EHGDQJHURXV�LQ�D�KDQG�WR�KDQG�FRPEDW�VFXIIOH�*UR\OH� EHKDYLRXU� LV� QDWXUDOO\� GLVSRVHG� WRZDUGV� PDNLQJ� IULHQGV�� � ,I� WKHLU� IULHQGVKLS� LV� UHSDLG� LQ� NLQG�� WKHQ� D� OLIH�ORQJUHODWLRQVKLS�ZRXOG�GHYHORS���+RZHYHU��WKH�*UR\OHV�DUH�DOVR�YHU\�XQIRUJLYLQJ�LI�WKHLU�DWWHPSWV�DW�IULHQGVKLS�DUH�GLVPLVVHG���7KH�*UR\OHVGRQ
W� SUHMXGLFH� DJDLQVW� UDFH�� EXW� WKH� LQGLYLGXDO�� � ,I� D� KXPDQ� VFRUQHG� WKHLU� DWWHPSWV� DW� IULHQGVKLS� WKHQ� WKH�*UR\OH� GRHV� QRW� KDWH� DOOKXPDQV�� �+RZHYHU� LI� D�)DFWLRQ� WURRS� KLW� D� EURRG�PHPEHU�� WKHQ� WKDW� HQWLUH� VTXDG� �QRW� WKH� IDFWLRQ� MXVW� WKH� WURRSV�ZHDULQJ� WKH� VDPHLQVLJQLD��ZRXOG�EH�KDWHG�7KH�*UR\OH� UDFH� LV�QRW�ZDU�OLNH�EXW� WKH\�DUH�YHU\� SURWHFWLYH�RI� WKHLU�KRPHV� DQG� WKHLU� ORYHG�RQHV�� � ,I� WKHLU�FLW\�ZHUH� XQGHUWKUHDW��WKH�DEOH�ERGLHG�*UR\OHV�ZRXOG�FRPH�WR�GHIHQG�LW�� �0DQ\�*UR\OHV�KDYH�VHWWOHG� LQ�WKH�;LQHD�*XLOG
V�RUELWLQJ�VWDUVKLSV�DQG�WKH0DUGR]L�)DFWLRQ
V�VXUIDFH�FLWLHV���7KH\�DUH�QDWXUDO�VSDFH�IDUHUV�DQG�OLNH�WKH�FRPPXQDO�6WDUVKLS�OLIH���:KHQ�WKH�VHWWOHPHQW�RQ�7HOPLQDUEHJDQ��WKH�*UR\OHV�TXLFNO\�GHYHORSHG�WKHLU�URRVWV�DQG�IRUPHG�IDPLO\�XQLWV�DV�D�QDWXUDO�VXUYLYDO�LQVWLQFW�$OLJQPHQW��$Q\�$WWULEXWHV� ,�4���'���0�(���'���0�$���'���3�6���'���3�3���'���3�(���'���3�%���'���6SG���'�$V�XVXDO��D�UROO�RI���������RU����SURYLGHV�D�ERQXV�UROO�RI��'��DQG�ERQXVHV�RQ�DELOLWLHV��/LNHZLVH��D�UROO�RI����RU����RQ��'��DOVRJHWV�D�ERQXV�UROO�RI��'��
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+LW�3RLQWV� 3�(���'��DW�OHYHO�RQH��SOXV��'��IRU�HDFK�DGGLWLRQDO�OHYHO6�'�&�� ����'�1DWXUDO�$UPRXU�UDWLQJ� �+RUURU�)DFWRU� ��ZKHQ�HQUDJHG�3�3�(�� �'��EXW�FDQ�DOVR�EHFRPH�D�PDJLF�XVHU�LI�WDXJKW�$WWDFNV� 6WDQGDUG�%RQXVHV� %RQXVHV�ZKHQ�JOLGLQJ�����WR�VWULNH�����WR�SDUU\�����WR�GRGJH�3VLRQLFV� 6DPH�SVLRQLF�SRWHQWLDO�DV�+XPDQV��UROO�WKH�3VLRQLF�&KDUDFWHU�RSWLRQ�GXULQJ�FKDUDFWHU�FUHDWLRQ�LI�GHVLUHG��0DJLF� ,I�WDXJKW��KDV�WKH�VDPH�PDJLFDO�SRWHQWLDO�DV�DQ\�RWKHU�UDFH�/LIH�6SDQ� ����\HDUV�ZLWK�FXUUHQW�PHGLFDO�WHFKQRORJLHV�1DWXUDO�$ELOLWLHV��:LQJHG�JOLGLQJ� DOORZV� WKH�*UR\OH� WR� ULGH�DLU� FXUUHQWV��0D[LPXP�JOLGLQJ� VSHHG�RXWGRRUV��ZLWK� D� VWURQJ�ZLQG�RUIURP�D�JUHDW�KHLJKW��MXPSLQJ�RXW�RI�DQ�DLUFUDIW�RU�VN\VFUDSHU
V�URRIWRS�� LV����PSK������NSK��� �+RZHYHU��D� W\SLFDO�VSHHG� LV�PRUHOLNHO\� WR�EH���� WR���PSK� ���� WR� ��NP�K��� �*OLGLQJ� LQGRRUV� LV�PRUH� GLIILFXOW��ZLWK� D�PD[LPXP� VSHHG�RI� ��PSK� ���NSK��DQG�DQDYHUDJH�VSHHG�RI���PSK����NSK����7HOPLQDU
V�FRQWUROOHG�FOLPDWH�DSSOLHV�WR�WKH�ODWWHU�UDQJH�RI�VSHHGV���2I�FRXUVH�LQ�WKH�DWPRVSKHUH�D�EUHDWKLQJ�PDVNHG�*UR\OH�FDQ�JOLGH�IRU�NLORPHWUHV�7HOPLQDU�2�&�&V�$Q\6NLOOV�RI�1RWH�1RQH+DELWDW��$Q\ZKHUH�RQ�7HOPLQDU�DV� ORQJ� DV� WKHUH� LV� D� URRVW� IDPLO\� FORVH�E\�� �7KH�KLJKHVW�*UR\OH�SRSXODWLRQ� LV� LQ� WKH�;LQHD�*XLOGRUELWDO�FLWLHV�(QHPLHV� 1R�QDWXUDO�RU�SROLWLFDO�HQHPLHV�RQ�7HOPLQDU���'RQ
W�SDUWLFXODUO\�OLNH�WKH�3DUJ\QV�IURP�7ROVDU�,9�EXW�WKH�ODVW�3DUJ\Q�FRORQLVWGLHG�DOPRVW�WKUHH�FHQWXULHV�DJR��+DYH�QR�5DFLDO�(QHPLHV�H[FHSW�WKH�0HFKDQRLGV�$OOLHV��*UR\OHV�DV�D�UDFH�DUH�IULHQGO\�WR�DQ\ERG\�ZKR�VKRZV�WKHP�WKH�VDPH�UHVSHFW�WKH�*UR\OH�JLYHV�3K\VLFDO�$SSHDUDQFH��$�VLPSOH�GHVFULSWLRQ�ZRXOG�EH�D PDPPDOLDQ�JDUJR\OH�ZLWK�D�OLJKW�KDLU�FRYHULQJ�DQG�OHDWKHU\�VNLQ���7KH�*UR\OHZLQJV�DUH�VHSDUDWH� IURP� WKH�DUPV�DQG�DUH�RQO\�JRRG�IRU�JOLGLQJ�� �7KHLU�EHDN� LV� VKDSHG�PXFK� OLNH�DQ�HDJOH
V�EXW� ORQJHU�� DQG� WKHPDOHV�JURZ�VWXPS\�KRUQV�DV�WKH\�JURZ�ROGHU��$GG����WR�GDPDJH�IURP�D�KHDG�EXWW��+HLJKW� 6DPH�UDQJH�DV�D�+XPDQ:LQJVSDQ��'RXEOH�WKHLU�+HLJKW�ZKHQ�IXOO\�VWUHWFKHG���7KH�ZLQJV�IROG�QDWXUDOO\�WR�WKH�*UR\OH
V�EDFN�DQG�VLGHV�:HLJKW� 6DPH�UDQJH�DV�D�+XPDQ&RPPRQ�&XUVH�:RUG� �.UHN����,W�PHDQV�
+DWHG
�LQ�WKH�RULJLQDO�*UR\OH�WRQJXH�
7KH�)DFWLRQV7KH�FLYLOLVDWLRQ�GHYHORSHG�RQ�WKH�0HFKDQRLG�3ODQHWVKLS�KDV�EORVVRPHG�LQWR�LWV�RZQ�XQLTXH�FXOWXUH���:KLOH�WKHUH�LV�REYLRXVGLYHUVLILFDWLRQ�RI�LGHDOV�DQG�EHOLHIV��ZKLFK�FXOPLQDWHG�LQ�WKH�IRUPDWLRQ�RI�WKH�)DFWLRQV��WKH�SRSXODWLRQ�ODUJHO\�DFFHSWV�WKDW�WKLV�ZRUOG�LVWKHLU� KRPH� DQG� WKH\�PXVW�PDNH� WKH�EHVW� RI� WKHLU� VLWXDWLRQ�� � 7KH�PHOWLQJ� SRW� RI� GLIIHUHQW� UDFHV� DQG� VRFLHWLHV�� EHOLHIV� DQG� UHOLJLRQV�ELRORJLFDO�GLIIHUHQFHV�DQG�FXOWXUDO�WDQJHQWV�KDV�VXUSULVLQJO\�IORZHUHG�LQWR�D�YLDEOH�VRFLHW\�ZLWK�VL[�PDLQ�UDFHV�VXUYLYLQJ�WKH�OLPLWV�RI�DYLDEOH�JHQH�SRRO�0RVW�RI�WKH�SULPDU\�VHWWOHPHQWV�PHUHO\�GLIIHU�RQ�VRPH�SDUWLFXODU�YLHZ��ZKLFK�UHTXLUHG�D�ODUJH�JURXS�RI�SHRSOH�WR�UHORFDWH�LQWKH�DWWHPSW�WR�DFKLHYH�D�FHUWDLQ�JRDO� IRU� WKHLU�IXWXUH�� �2YHU�WKH�ODVW�RQH�KXQGUHG�DQG�ILIW\�\HDUV�� WKH�VHWWOHPHQWV�EHJDQ� WR�GULIW�DSDUWIXUWKHU�DQG�IXUWKHU�DIWHU�WKH�ODVW�3ODQHWDU\�:DU�RYHU�UHVRXUFHV���7KH�GHYHORSPHQW�RI�WKH�0HFKDQLPRUSK�V\VWHPV�RQO\�WULJJHUHG�D�NLQGRI�FROG�ZDU� WKDW�ZDV�H[SHULHQFHG�E\�WKH�*RYHUQPHQWV�RI�(DUWK�DIWHU�WKHLU�6HFRQG�:RUOG�:DU���7KH�GLIIHUHQFH�ZDV�QRW� WKH�WKUHDW�RIQXFOHDU�ZDU��EXW�WKH�DGYDQFHPHQW�RI�PRGXODU�YHKLFOHV�WKDW�FRXOG�KLGH�DPRQJVW�WKH�SRSXODWLRQ�DQG�VWULNH�DW�D�PRPHQW
V�QRWLFH�2I�FRXUVH�SURSDJDQGD�PDFKLQHV�ZRUNHG�WKH�QHZV�DQG�SROLWLFDO�YLHZV�RI�WKHLU�UHVSHFWLYH�SRSXODWLRQV�PXFK�WR�WKH�GLVPD\�RIWKH�7HOPLQDU�1HZV�6HUYLFH�ZKR�DWWHPSWHG�WR�EURDGFDVW�WKH�WUXWK�ZKHQHYHU�SRVVLEOH���(YHQ�5HDOP�(O\VLXP�FDWHUHG�WR�WKH�SRSXODU�DQWL�IDFWLRQ�YLHZV�RI�DOO�WKH�PDMRU�JRYHUQPHQWV�E\�SURGXFLQJ�HQWHUWDLQPHQW�SDFNDJHV�ZLWK�D�QRWLFHDEOH�SROLWLFDO�PHVVDJH�� �0RVW�)DFWLRQ*RYHUQPHQWV�ZLVKHG� WR� SUHVHUYH� WKHLU�ZD\� RI� OLIH� DQG� EHWWHU� LW� LI� SRVVLEOH�� � %XW� WKH� UHDOLW\� ZDV� WKDW� HYHU\� )DFWLRQ� KDG� WKH� QHDUO\H[FOXVLYH�FRQWURO�RI�D�SDUWLFXODU�UHVRXUFH�WKDW�RWKHUV�UHOLHG�XSRQ�� �7KHUHIRUH�LI�6HWWOHPHQWV�ZHUH� WR�JURZ� LQ�GLYHUVLW\�DQG�HYHQWXDOO\EHFRPH�VHOI�VXIILFLHQW��WKH\�ZRXOG�KDYH�WR�FRQWURO�UHVRXUFHV�WKDW�RWKHU�IDFWLRQV�FXUUHQWO\�KDYH�WKH�PRQRSRO\�RQ�7KH�&ROG�:DU� EHWZHHQ� 7HOPLQDU
V� )DFWLRQV� KDV� EHHQ� SUHYHQWHG� IURP� IODULQJ� GXH� WR� WKH� IDFW� WKDW� HYHQWXDOO\� HDFK� ZRXOGZKLWKHU�DQG�GLH�ZLWKRXW�WKHLU�WUDGLQJ�DJUHHPHQWV�7KH�9DQHUP�)DFWLRQ�JURZV�DQG�SURFHVVHV�DOPRVW�����RI�WKH�3ODQHWVKLS
V�IRRGVWXIIV�DQG�GHSHQGV�RQ�WKHLU�UHVRXUFHV�WR�WUDGHIRU� UDZ�PDWHULDOV�DQG�OX[XU\� LWHPV�� �9HOD[D�LV�GHSHQGHQW�RQ� WKH�9DQHUP�)DFWLRQ� DQG� WKH�6HQDUEL�8QLRQ� IRU� WKHLU� IRRG� LPSRUWV�DQGH[SRUW�PDFKLQHU\� DV�ZHOO� DV� RWKHU�YHKLFOHV� DQG�HTXLSPHQW��7KH�0DUGR]L�)DFWLRQ� WUDGHG�KHDYLO\�ZLWK� WKH�RWKHU� IDFWLRQV� WR� JDLQ� WKHUHVRXUFHV�QHHGHG�WR�EXLOG�WKHLU�VXUIDFH�FLWLHV���7KHLU�GHEWV�DUH�VWLOO�EHLQJ�SDLG�RII�WR�WKLV�GD\���7KH�;LQHDQ�*XLOG�QHHG�PHGLXP�DPRXQWVRI�DOO�WKHVH�WKLQJV�ZKLOH�SURYLGLQJ�WKH�3ODQHWVKLS�VHWWOHPHQWV�ZLWK�UDZ�PDWHULDOV�DQG�LFH��PLQHG�IURP� WKH�DVWHURLG�EHOW�� �7KH�6HQDUELXQLRQ� LV� WKH�PRVW�QHXWUDO�RI� WKH�ORW�ZLWK�RQO\� WKH�$VNHOODQV�ZLVKLQJ� WR�GLVUXSW� WKH� VHDIDULQJ�VRFLHW\�E\�DWWHPSWLQJ� WR�DPDOJDPDWH�LWZLWK�WKHLU�RZQ�7RXULVP�LV�D�VWURQJ� LQGXVWU\�RQ�7HOPLQDU�� �$OWKRXJK�WKH�)DFWLRQ�JRYHUQPHQWV�RQO\�ZDQW�ZKDW� LV�EHVW�IRU� WKHLU�SHRSOH�ZLWKUHVSHFW�WR�GHIHQFH�DQG�JURZWK��D�ORW�RI�WKH�SRSXODWLRQ�ZLVKHV�WR�WUDYHO�WR�RWKHU�ORFDWLRQV�DQG�FXOWXUHV�DURXQG�WKH�3ODQHWVKLS���7KH�SUHVVKDV�XQYHLOHG�PDQ\�D�VWRU\�RI�PLOLWDU\� DQG�SROLWLFDO� GHIHFWLRQV�DQG�VS\� GLVFRYHULHV�� �3RSXODU�HQWHUWDLQPHQW�DOVR�KDV� LWV� IDLU� VKDUH�RI
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LQWHU�IDFWLRQDO�ZDU�DQG�HVSLRQDJH�ILFWLRQ���$�UHFHQW�GHYHORSPHQW��WKH�%LR�1HW�LV�WKH�JUHDW�HTXDOLVHU���7KH�\RXWK�RI�7HOPLQDU�DUH�RQO\UHFHQWO\�GLVFRYHULQJ�DQG�FUHDWLQJ�D�QHZ�%LR�1HW�FXOWXUH���7KH�%LR�1HW�KDV�HQDEOHG�WKH�\RXWK�RI�7HOPLQDU�WR�PHHW�DQG�EHIULHQG�WKHLUSHHUV�IURP�RWKHU�)DFWLRQV���,W�LV�SRVVLEOH�WKDW�WKH�QH[W�IHZ�GHFDGHV�FRXOG�VHH�D�VKLIW�LQ�WKH�SROLWLFDO�YLHZV�RI�WKH�SRSXODFH���+RZHYHU�WKHQH[W� VWDJH�RI�GHYHORSPHQW�RQ�7HOPLQDU�PD\�QHJDWH�WKDW�YLHZ�� �7KH�ZDU� IRU� WKH� VXUIDFH�PD\� EULQJ�D�EUDQG�QHZ� DJH�RI�GLVWUXVW� WKDWFRXOG�VHQG�WKH�HQWLUH�3ODQHWVKLS
V�SRSXODWLRQ�LQWR�D�EORRG\�DQG�KRUULEOH�ZDU�
7KH�%DWWOH�IRU�WKH�6XUIDFH:KHQ� WKH�0DUGR]L� IDFWLRQ� GHFLGHG� WR� UHMHFW� WKH� FRPIRUWDEOH� VXE�VXUIDFH� FLWLHV� WR� EXLOG� D� OLIH� RQ� WKH� VXUIDFH� RI� 7HOPLQDU�QRERG\� SUHGLFWHG� KRZ� TXLFNO\� WKH\� ZRXOG� DFKLHYH� D� FRPIRUWDEOH� H[LVWHQFH�� $� FRPSDQ\� RI� ILYH� HQJLQHHUV� IURP� D� 6WXU
-LQ� IDPLO\UHFRJQLVHG� WKH�0�)RUPLQJ SRWHQWLDO� RI� 7HOPLQDU� DIWHU� SHUIRUPLQJ� GR]HQV� RI� VLPXODWLRQV� DQG� SK\VLFDO� WHVWV�� � $OWKRXJK� WKH\� GLGQ
WH[SHFW� LW� WR� UHPDLQ� D� VHFUHW� IRU� ORQJ�� WKH�0DUGR]L� &RXQFLO� FRPPLVVLRQHG� WKH� HQJLQHHUV� WR� EXLOG� VL[� DWPRVSKHUH� FRQYHUWHUV� RQ� WKHVXUIDFH�DQG�EHJLQ�D�JUDGXDO�DOWHUDWLRQ�WR�WKH�VXUIDFH�R[\JHQ�OHYHOV���7KH�PDLQ�SUREOHP�ZLWK�WKLV�SODQ�ZDV�WKH�PDVVLYH�ORDQ�RI�UHVRXUFHVWKDW�WKH�0DUGR]L�FRXOG�RQO\�SD\�EDFN�ZLWK�D�FRQVWDQW�VXSSO\�RI�OX[XU\�LWHPV�DQG�PDQXIDFWXUHG�ZHDSRQU\���,Q�RUGHU�WR�VXUYLYH�RQ�WKHVXUIDFH�WKH�0DUGR]L�ZHUH� IRUFHG� WR�FUHDWH�RU�UHWRRO� WKHLU�IDFWRULHV�DQG�FUHDWH�ZHDSRQU\�� �7KH�0DUGR]L�DWWHPSWHG� WR�XVH� WKLV� WR� WKHLUDGYDQWDJH� DQG� HQVXUHG� WKDW� DOO� ZHDSRQU\� DQG�ZHDSRQV� GHVLJQV� ZHUH� VHQW� WR� DOO� WKH� )DFWLRQV�� � 7KH� VXUIDFH� VHWWOHUV� KRSHG� WKDW� WKHXQGHUJURXQG�IDFWLRQV�ZRXOG�GHVWUR\�WKHPVHOYHV�EHIRUH�ORQJ�DQG�OHDYH�WKHP�LQ�SHDFH�2I� FRXUVH� WKH� VHHGLQJ� RI� 7HOPLQDU
V� DWPRVSKHUH� GLG� QRW� VWD\� VHFUHW� IRU� ORQJ�� �0DQ\� IDFWLRQV� VFRIIHG� DW� WKH� DWWHPSW� DQGDOWKRXJK�WKH\�FDVXDOO\�PRQLWRUHG�WKH�0�)RUPLQJ�SURJUHVV��WKHUH�ZHUH�RQO\�YDJXH�FRQWLQJHQF\�SODQV�GUDZQ�XS�LQ�FDVH�WKH�SURFHVV�ZDVWR�VXFFHHG���+RZHYHU��2QH�KXQGUHG�DQG�VHYHQW\�\HDUV�ODWHU��D�VHFUHW�GHDO�ZLWK�WKH�;LQHDQ�*XLOG�WR�SURYLGH�D�PDVVLYH�VKLSPHQW�RI�LFHDQG�DVWHURLG�RUHV�WR�WKH�VXUIDFH�RI�7HOPLQDU�ZDV�GLVFRYHUHG�YLD�HVSLRQDJH���7KH�)DFWLRQ�JRYHUQPHQWV�TXLFNO\�FRQYHQHG�VFLHQWLVWV�DQGJHQHUDOV� WR� EULHI� WKHP� IXOO\� RQ� WKH� UDPLILFDWLRQV� RI� D�0DUGR]L�0�)RUPLQJ� SURFHVV� QHDU� FRPSOHWLRQ�� � ,Q� HDFK� IDFWLRQ�� ERWK� SDUWLHVDJUHHG�WKDW�ZLWK�WKH�0DUGR]L�LQ�FRQWURO�RI�WKH�3ODQHWVKLS
V�VXUIDFH��WKH\�ZRXOG�QR�ORQJHU�UHTXLUH�WR�LPSRUW�DQ\�PDWHULDOV�IURP�WKH�RWKHU)DFWLRQV�DQG�ZRXOG�EH�VHOI�VXIILFLHQW�ZLWKLQ� WHQ�WR�ILIWHHQ�\HDUV���7KH�PLOLWDU\�ZDV�DOVR�FRQFHUQHG�WKDWWKHLU� ZHDSRQV� DQG�PXQLWLRQV� VXSSO\� ZDV� LQ� MHRSDUG\� DIWHU� KDYLQJ� RYHU� D� FHQWXU\� RI� VWHDG\� VXSSOLHVFRPLQJ�LQ�IURP�WKH�0DUGR]L���,I�WKH�0DUGR]L�WKHQ�ZHQW�RQ�D�FDPSDLJQ�RI�DGYHUWLVLQJ��WKHUH�ZRXOG�EH�DPDVVLYH� ORVV� LQ� SRSXODWLRQ� DV� SURVSHFWV�RI� QHZ� MREV� DQG�QHZ� OLYHV� RQ� WKH� VXUIDFH�RI�7HOPLQDU�ZRXOGGUDZ�WKH�SHRSOH�DZD\�IURP�WKHLU�KRPHV�0DQ\� IDFWLRQV� EHOLHYH� WKDW� QRZ� LV� WKH� WLPH� WR� HVWDEOLVK� WKHLU� ERUGHUV� HYHQ� WKRXJK� WKHDWPRVSKHUH�RI�WKH�VXUIDFH�FDQQRW�VXVWDLQ�OLIH�IRU�DQRWKHU�WZHQW\�\HDUV�RU�VR�� �7KHLU�SODQ�LV�WR�FRQVWUXFWPDVVLYH� DPRXQWV� RI� SUHIDEULFDWHG� EXLOGLQJV� DQG�DOVR� LQKDELW� WKH�0HFKDQRLG� VWUXFWXUHV� DOUHDG\� RQ� WKHVXUIDFH� (DFK�XQGHUJURXQG�)DFWLRQ�DFWHG�VLPLODUO\�EXW�ZLWKLQ�WKHLU�SROLWLFDO�RU�UHOLJLRXV�SKLORVRSKLHV�VRDV�QRW�WR�DOLHQDWH�WKHLU�SHRSOH�7KH�9HOD[DQV GHFODUHG�WKDW�LW�ZDV�WLPH�WR�EXLOG�RQ�WKH�VXUIDFH�DERYH�WKHLU�JUHDW�FLW\�VR�DV�WR�EH�DEOH�WRRQH�GD\�RSHQ� WKH� VHDOHG�$LUORFN� GRRUV� DQG�JD]H� LQWR� WKH� VXQ�� � 3ROLWLFDOO\�� WKH\� IHHO� WKDW� VLQFH� WKH0DUGR]L� LQLWLDWHG� WKH�0�)RUPLQJ�ZLWK� ORDQHG�PDWHULDOV� IURP� DOO� WKH� IDFWLRQV�� WKH�0DUGR]L� VKRXOGDOORZ�WKHP�DOO�WR�SURVSHU�RQ�WKH�VXUIDFH�LI�WKH\�ZLVKHG�7KH�6HQDUEL�8QLRQ KDV�JRWWHQ�SRWHQWLDO�VHWWOHUV�DQG�HQJLQHHUV�LQWR�D�IUHQ]\�E\�DQQRXQFLQJ�WKDW�LW�ZLOOEH�WKH�ILUVW�WR�DWWHPSW�WKH�WUDQVIHUUDO�RI�RFHDQ�ZDWHUV�RQWR�WKH�VXUIDFH���$OWKRXJK�LW�ZLOO�EH�UHODWLYHO\VKDOORZ��WKH�SRWHQWLDO�IRU�DTXDFXOWXUH�DQG�GHYHORSPHQW�RQ�WKH�VXUIDFH�LV�D�GUHDP�FRPH�WUXH�7KH�;LQHD�*XLOG�ZLOO�FRQWLQXH�WR�VXSSO\�RUHV�DQG�LFH�DQG�GUHDP�RI�D�WLPH�ZKHUH�WKH\�FDQ�RYHUFRPH�WKH�UDGLDWLRQ��ZKLFK�WUDSSHG�WKHRULJLQDO�FRORQLVWV��DQG�UHWXUQ�WR�WKHLU�DQFHVWUDO�KRPH��$FWXDOO\�WKH�;LQHDQ�*XLOG�&KLHIV�KDYH�ORQJ�VLQFH�PDGH�D�SHDFH�SDFW�ZLWK�WKH0DUGR]L�IDFWLRQ���7KH�GHWDLOV�RI�WKH�SDFW�ZLOO�QRW�EH�PDGH�DSSDUHQW�RU�SXEOLF�XQWLO�WKH�EDWWOH�IRU�WKH�VXUIDFH�EHJLQV�7KH�$VNHOODQ�&ODQ KDV�LQFRUSRUDWHG�WKH�0�)RUPLQJ�DV�PHUHO\�DQ�H[WHQVLRQ�RI�WKHLU�ULJKWIXO�UROH�WR�SURWHFW�WKH�UHPQDQWV�RI�QDWXUH�RQ7HOPLQDU�DQG�DOORZ�LW�WR�IORXULVK�RQ�WKH�VXUIDFH���7KLV�VLPSOH�DGGLWLRQ�WR�WKHLU�UHOLJLRXV�FKDUWHU�ZLOO�PDNH�WKH�$VNHOODQ�FODQ�VLQJOHPLQGHG�LQ�WKHLU�TXHVW�WR�REWDLQ�DV�PXFK�RI�WKH�VXUIDFH�DV�SRVVLEOH��IRU�WKH�H[SDQVLRQ�RI�QDWXUH�7KH�0DUGR]L EHOLHYH�WKDW�WKH\�GLG�DOO�WKH�KDUG�ZRUN�DQG�SDLG�WKHLU�GXHV�ZLWK�OX[XU\�LWHPV�DQG�ZHDSRQV���7KH�OLIHVW\OH�RI�WKH�0DUGR]LZDV�DOZD\V�D�VSDUWDQ�RQH�DQG�FRPSDUHG�WR�RWKHU�7HOPLQDU�LQKDELWDQWV��WKH\�ZHUH�YHU\�SRRU���%XW�WKH�0DUGR]L�SRSXODWLRQ�LV�PDGHXS�RI�SLRQHHUV�ZKR�KRSH�WR�PDNH�D�EHDXWLIXO�KRPH�RQ�WKH�VXUIDFH�IRU�WKHLU�RIIVSULQJ�DQG�GRQ
W�ZDQW�DQ\�RWKHU�)DFWLRQ�JRYHUQPHQWWR� WDNH� WKH� IUXLWV� RI� WKHLU� KDUG� ODERXU� DZD\� IURP� WKHP�� �$V� VRRQ� DV� DQ\� IDFWLRQ� DWWHPSWV� D� VXUIDFH� LQFXUVLRQ� ZLWK� DQ\� JHQXLQHDWWHPSW�WR�PDLQWDLQ�D�VHWWOHPHQW��WKH�ZHDSRQV�DQG�OX[XU\�LWHP�WUDGH�ZLOO�LQVWDQWO\�FHDVH�DQG�WKH�0DUGR]L�)DFWLRQ�ZLOO�SODFH�LWVHOIRQ�D�ZDU�IRRWLQJ�7KH�1RQ�$OLJQHG�VHWWOHPHQWV�KDYH�ODUJHO\�WDNHQ�D��ZDLW�DQG�VHH��DWWLWXGH���7KH\�GR�UHDOLVH�WKDW�LI�D�VXUIDFH�ZDU�VKRXOG�VSULQJ�XS�WKDWWKH�IDFWLRQV�ZLOO�UHTXLUH�WKHLU�JRRGV�DQG�WKDW�LV�H[FHOOHQW�IRU�EXVLQHVV�DQG�WKHLU�VXUYLYDO�9HOD[D�&RPPRQDOLW\'HVFULSWLRQ�7KH�RULJLQDO� FRORQ\� VHWWOHPHQW� VLWH� LV� QRZ� WKH�&DSLWDO� &LW\� RI� WKH� KXJH�9HOD[D�&RPPRQDOLW\�� �:KDW� OLWWOH� UHPDLQV� RI� WKHGLYHUVH� FXOWXUHV� DQG� UDFHV� IURP� WKH� RULJLQDO� VHWWOHPHQW� LV� QRZ� LQWHJUDWHG� LQWR� WKH� RSHQ� 9HOD[DQ� FRPPXQLWLHV�� � 'XULQJ� WKH� LQLWLDOVSOLQWHULQJ�RI�WKH�FRPPXQLW\��D�YRWH�ZDV�WDNHQ�WR�QDPH�WKH��WKHQ��FLW\��9HOD[D��DIWHU�WKH�IDPHG�ILUVW�VHWWOHPHQW�OHDGHU�-RH�9HOD[D��D

)LJXUH� � 'RUWKDQ� WURRSVUHDG\� WR� VWDNH� D� FODLP� RQ� WKHVXUIDFH�IRU�WKH�9DQHUP�)DFWLRQ
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IRUPHU�VWHOODU�QDY\�&DSWDLQ�LQ�KLV�HDUO\�UHWLUHPHQW���2QH�KXQGUHG�\HDUV�DIWHU�-RH�9HOD[D
V�GHDWK��WKH�QHZ�&RPPRQ�&RXQFLO��RIILFLDOO\UHQDPHG�WKH�VHWWOHPHQW�DQG�JRYHUQPHQW�DJHQFLHV�WKH�9HOD[D�&RPPRQDOLW\�7KH�&RPPRQDOLW\�VSUDZOV�RXW�IURP�WKH�HTXDWRULDO�ODQGLQJ�VLWH��VWUHWFKLQJ�WR�D�UDGLXV�RI�DOPRVW�ILIW\�NLORPHWUHV���/LNH�D�W\SLFDO(DUWK�FLW\��WKH�FHQWUDO�KXE�LV�D�FROOHFWLRQ�RI�PXOWL�VWRU\��6KHOO�6FUDSHUV����$V�WKH�ILUVW�VHWWOHPHQW�ZDV�GHYHORSHG�LQ�WKH�KXJH�VHFWLRQ�WKDWZDV�IRUPHUO\�WKH�0HFKDQRLG�ODXQFK�DQG�PDLQWHQDQFH�ED\V��WKHUH�ZDV�DPSOH�VSDFH�WR�VSUHDG�WKH�FRPPXQLW\�RXW�DQG�LQLWLDOO\�SUHYHQWFURZGLQJ���+RZHYHU��DV�WKH�VHWWOHPHQW�JUHZ�DQG�WKH�WUDGH�HFRQRP\�ZDV�HVWDEOLVKHG��WKH�WUDGLWLRQDO�FHQWUHV�RI�EXVLQHVV�IRUPHG�LQ�WKH�KXE�� WR� FUHDWH� D� PXOWLVWRUH\� &HQWUDO� %XVLQHVV� 'LVWULFW� �&%'��� � 7KH�&RPPRQDOLW\� JUHZ� XSZDUGV� DQG� RXWZDUGV� DV� WKH� SRSXODWLRQERRPHG���+XJH�TXDQWLWLHV�RI�VRLO��GLUW�DQG�URFN�ZHUH�WUDQVSRUWHG�IURP�WKH�IXVLRQ�IXHO�VWRUHV�GLVFRYHUHG�QHDUO\�RQH�WKRXVDQG�NLORPHWUHVDZD\�� �/DQGVFDSH�DUWLVWV� KDG�JUHDW� SOHDVXUH� FRQYHUWLQJ� WKH�EDUH�PHWDO� DQG� IXVHURFN� VXUIDFH� LQWR� JDUGHQV� RI� VSOHQGRXU�� �7UHH� URRWV�WXEHUV��DQG�VHHGV�ZHUH�XVHG�IURP�WKH�DYDLODEOH�VWRUHV�RQ�WKH�FRQYR\�DQG�DOVR�IURP�ZKDWHYHU�VXUYLYHG�WKH�SODQHW�VWULSSLQJ�SURFHVV�DQGVWLOO� OD\� GRUPDQW� LQ� WKH� GLUW� VWRUHV�� � 7KH� UHVXOWLQJ� JDUGHQV� KDYH� HYROYHG� LQWR� D� EHDXWLIXO� ERWDQLFDO� PXVHXP� RI� VRUWV� JURZLQJ� WKHYHJHWDWLRQ� IURP� WKH� YHU\� SODQHWV� WKDW� WKH� SODQHW�NLOOHU� GHVWUR\HG�� � $V� WKH� FRPPXQLW\� VSUHDG� RXW� IURP� WKH� &%'�� WKH� ODQGVFDSLQJEXVLQHVV�SURYHG�WR�EH�D�YHU\�SURILWDEOH�RQH���:DWHU�ZDV�HYHQ�SXPSHG�LQWR�D�IORRGHG�WXQQHO�V\VWHP�IURP�WKH�RFHDQV�EHORZ+RZHYHU�� ORQJ�WHUP� IRUHFDVWV� SUHGLFWHG� WKDW� WKH� UDWH�RI� SRSXODWLRQ� JURZWK�ZRXOG� QRW� EH� VXVWDLQDEOH�ZLWK� WKH� FXUUHQW� IRRGSURGXFWLRQ���6FRXWLQJ�SDWUROV�ZHUH�RUGHUHG�WR�ILQG�HLWKHU�D�WUDFW�RI�RSHQ�FDYHUQV�RU�D�VHULHV�RI�WXQQHOV�ODUJH�HQRXJK�WR�VXSSRUW�D�KXJHVRLO�WUDQVSRUWDWLRQ�DQG�K\GURSRQLFV���$�VLWH�ZDV�GLVFRYHUHG��VHWWOHG��DQG�FRQGLWLRQHG�WR�SURYLGH�WKH�FRPPXQLWLHV�D�UHOLDEOH�IRRG�VRXUFH�:LWKRXW� WKH� LQFRQYHQLHQFH� RI�ZHDWKHU� SDWWHUQV�� DQG� LQ�PRVW� SDUWV�� GLVHDVH�� WKH� SODQWDWLRQV� IORXULVKHG�� � $IWHU� WLPH�� KRZHYHU�� D� ULIWZHGJHG�EHWZHHQ�WKH��&LW\�GZHOOHUV��DQG�WKH��)DUPHUV����7KH�3ODQWDWLRQ�ZRUNHUV�DQG�WKH�VXSSRUW�LQIUDVWUXFWXUH�EHKLQG�WKH�SODQWDWLRQVFRQVLGHUHG�WKHPVHOYHV�WKH�PRVW�YDOXDEOH�UHVRXUFH�RQ�WKH�3ODQHW�VKLS���:LWKRXW�WKHP��WKH�&LW\�GZHOOHUV�ZRXOG�VWDUYH���<HW�WKH\�QHYHUJRW� WKH� UHFRJQLWLRQ� WKH\� IHOW� WKH\� GHVHUYHG� DQG� NQHZ� WKDW� WKH�&LW\�GZHOOHUV� FRQVLGHUHG� WKHP� DV� PHUHO\� IRRG� SURGXFHUV� WKDW� OLYHGWKRXVDQGV�RI�NLORPHWUHV�DZD\���7KH�ULIW�WXUQHG�XJO\�HLJKW\�\HDUV�DIWHU�WKH�SODQWDWLRQ�ZDV�FUHDWHG���7KH�SODQWDWLRQ�ZRUNHUV�WULHG�WR�UDLVHIRRG�SULFHV�IRU�WKH�ILUVW�WLPH�LQ�LWV�HLJKW\�\HDU�KLVWRU\���7KH�RSHUDWRUV�ZLVKHG�WR�H[SDQG�LQWR�RWKHU�DUHDV�DSDUW�IURP�IRRG�SURGXFWLRQ�DQGQHHGHG�VRPH�FDSLWDO�WR�EX\�WKH�QHFHVVDU\�PDFKLQHU\�IURP�WKH�FLW\���7KH�FLW\�FRPPXQLW\�UHSOLHG�E\�VHQGLQJ�PLOLWLD�DQG�SROLFH�YHKLFOHVWR�WDNH�FRPPDQG�RI�WKH�SODQWDWLRQV���$�WHQVH�VWDQG�RII�HQVXHG�ZKHUH�FURSV�ZHUH�SXUSRVHIXOO\�QHJOHFWHG�E\�WKH�SODQWDWLRQ�ZRUNHUV�WRXQGHUVFRUH�WKHLU�GHGLFDWLRQ�WR�WKHLU�FDXVH���7KH\�ZRXOG�UDWKHU�VWDUYH�WKH�FLW\�GZHOOHUV�WKDQ�VXFFXPE�WR�WKH�PLOLWLD
V�GHPDQGV���$�KDVW\WUHDW\�ZDV� VLJQHG�RQFH� LW�ZDV�DSSDUHQW� WKDW� WKH�IRRG� VXSSOLHV�ZRXOG�QRW� EH� VXVWDLQDEOH�� �7KH�8QLILHG�3ODQWDWLRQ� )URQW�ZDV� DOORZHGFRPSOHWHO\�VHSDUDWH�IURP�WKH�FRORQ\�DQG�EHFRPH�LWV�RZQ�JRYHUQHG�FRPPXQLW\���7KH�UHVXOW�ZDV�WKH�IRUPDWLRQ�RI�WKH�9DQHUP�)DFWLRQDQG�WKH�UHVXPSWLRQ�RI� WUDGH�ZLWK� WKH�FLW\�GZHOOHUV�� �7KH�FURSV�GLG�QRW�GLH�IURP�QHJOHFW�� �7KH�FRQGLWLRQ�RI� WKH�FURSV�ZDV� D�FDUHIXOO\FRQVWUXFWHG�UXVH�DQG�D�FRPSOHWH�EOXII�DJDLQVW�WKH�FLW\�GZHOOHUV���7R�WKLV�GD\�D�WUDGH�SDFW�H[LVWV�ZLWK�WKH�9HOD[D�&RPPRQDOLW\�DQG�WKH9DQHUP�)DFWLRQ�EDVHG�RQ�WKDW�EOXII�7KH�YHU\� RSHQ� QDWXUH� RI� WKH� &RPPRQDOLW\� HQDEOHG� FXOWXUHV� WR�PL[� DQG� VHJUHJDWH� DV� WKH\� VDZ� ILW�� � $� IHZ� RI� WKH� RULJLQDOUHOLJLRQV�HYHQ�WRRN�JUHDW�SDLQV�WR�ILQG�D�FRPPRQ�URRW�WR�WKHLU�EHOLHIV�DQG�JHQHUDWHG�DQ�HFXPHQLFDO�UHOLJLRQ�WKDW�DFFRPPRGDWHG�PDQ\RI�WKH�SRSXODWLRQ���7KLV�ZDV�D�PDWWHU�RI�QHFHVVLW\�DQG�VXUYLYDO�RI�WKH�VSLULWXDO�EHOLHI�V\VWHP�WKDW�PDQ\�VHWWOHUV�SUDFWLFHG���7ZR�PDMRUUHOLJLRXV� RUGHUV� IRXQG� WKH� QHZ� HFXPHQLFDO� IDLWK� WR� EH� VDFULOHJLRXV� DQG� WKH\� IRUPHG� WKHLU� RZQ� IDFWLRQ� RXW� RI� SURWHVW� DQG� VHOI�FRQVHUYDWLRQ�IRU�WKHLU�IROORZHUV�7KH�HQWLUH�3ODQHW�VKLS�WUDGH�HFRQRP\�GHYHORSHG�IURP�WKH�RULJLQDO�VHWWOHPHQW�7KH�9HOD[DQV�ZHUH�WKH�ODVW�RI�WKH�ELJ�IDFWLRQV�WR�GHYHORS�WUDQVIRUPDEOH�)XVLOLHU�0HFKDQLPRUSKV���7KHLU�IOHHW�RI�7\SH�$OSKD�0HFKDQLPRUSK� YHKLFOHV� ZDV� WKH� ODUJHVW� RQ� WKH� SODQHW� XQWLO� WKH\� VROG� PRVW� RI� WKHLU� IURQW� OLQH� YHKLFOHV� WR� WKH� DJULFXOWXUDO� 9DQHUP)DFWLRQ���7KH�9HOD[DQ�LQSXW�LQWR�WKH�0HFKDQLPRUSK�GHYHORSPHQW�F\FOH�ZDV�WR�FUHDWH�WKH�$PDOJDPDWRU�6HULHV�RI�YHKLFOHV���'HVLJQHGIRU� FLW\�SHULPHWHU�GHIHQFHV�� WKH�$PDOJDPDWRU�6HULHV�RI�0HFKDQLPRUSK�KDOWHG� DOO�RIIHQVLYH�DFWLRQV� WRZDUGV� WKH�9HOD[DQ� FLWLHV� XQWLOEHWWHU�GHVLJQV�RU�WKH�ULYDO�IDFWLRQV�FRXOG�GHYHORS�EHWWHU�SODQV�RU�EHWWHU�WHFKQRORJ\�7HUUDLQ�DQG�&OLPDWH� 7KH�&DYHUQRXV�%DWWOHFUXLVHU�KDQJHU�KDV�EHHQ�DOO�EXW�ILOOHG�ZLWK�D�KXJH�PXOWLOHYHO�PHWURSROLV�WHHPLQJ�ZLWKFLWL]HQV� JRLQJ� DERXW� WKHLU�EXVLQHVV�� �7KH�DWPRVSKHUH� LV� D� YHU\� FRPIRUWDEOH�0�7\SH� DQG� WHPSHUDWXUHV� UDQJH� IURP� ���GHJUHHV� WR� ��GHJUHHV�&HQWLJUDGH�GHSHQGLQJ�RQ�WKH�VHDVRQ�DQG�WKH�DPRXQW�RI�KHDW�DQG�OLJKW�JHQHUDWHG�E\�WKH�FRQGXFWLRQ�SODWHV���7KHUH�LV�QR�GDQJHURI�0HFKDQRLG�DWPRVSKHUH�FRQWDPLQDWLRQ�6HWWOHPHQW�$UHD� 7KH�&RPPRQDOLW\� ILOOV� WKH� IRUPHU� HTXDWRULDO�%DWWOHFUXLVHU� KDQJHU� WKDW� VWUHWFKHV� D�PLOH� GRZQZDUGV�� �2IIVSULQJVHWWOHPHQWV�VWUHWFK�RXW�DPRQJVW�WKH�PXOWLSOH�OHYHOV�IRU�D�UDGLXV�RI�WHQ�PLOHV�3RSXODWLRQ�&DOSDFLDQ� ���'RUWKDQ� ���*UR\OH� ���+XPDQ� ���0HQQWDV� ���6WXU
-LQ� ���2WKHUV ��%RQXV�6NLOOV� $GYDQFHG�0DWKV��3LORW�*�(�9�3ODFHV�RI�1RWH�7KH�*UHDW�6DOYDWLRQ�*DUGHQV�%HDXWLIXO�ODQGVFDSHG�JDUGHQV�WKDW�ZHUH�DW�ILUVW�QHFHVVDU\�IRU�KHOSLQJ�DLU�ILOWUDWLRQ�GXULQJ�WKHLQLWLDO�FRORQ\
V�VHWWOHPHQW�DQG�QRZ�NHSW�VLPSO\�DV�D�PRQXPHQW�WR�WKH�7HOPLQDU�VSLULW�RI�VXUYLYDO���7KH�*DUGHQV�DUH�D�ERWDQLVW
V�GUHDPZLWK�LQFUHGLEOH�GLYHUVLW\�LQ�IORUD�SODQWHG�VLGH�E\�VLGH���7KH�JDUGHQV�DOVR�HQVKULQH�WKH�SODQHWV�GHVWUR\HG�E\�WKH�0HFKDQRLG�3ODQHWVKLS�
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7KH�GLUW�VWRUHV�XVHG�IRU�IXVLRQ�IXHOV�DOVR�KLG�VHHGV�DQG�URRWV�RI�GHVWUR\HG�IRUHVWV���2FFXS\LQJ�WKH�YHU\�ILUVW�OHYHO�WR�EH�FRQVWUXFWHG�E\WKH�FRORQLVWV��WKH�JDUGHQV�KDYH�EHHQ�GHFODUHG�QHXWUDO�WHUULWRU\�E\�DOO�IDFWLRQV��HYHQ�WKH�'HVKOHUU��DQG�KDYH�GHYHORSHG�DV�D�FHQWUH� IRUWRXULVP�DQG�PRUH�LPSRUWDQWO\�GLSORPDWLF�IXQFWLRQV���(YHU\�LPSRUWDQW�SHDFH�WUHDW\�KDV�EHHQ�VLJQHG�LQ�WKHVH�JDUGHQV�7KH�6KXWWOH�&DWKHGUDO��/RRNLQJ�YHU\��RXW�RI�SODFH��LV�D�1LJHOOLDQ�FDUJR�VKXWWOH�ORRNLQJ�OLNH�LW�KDG�FUDVKHG��QRVH�ILUVW��LQWR/HYHO�*DPPD
V�GHFN���,Q�IDFW�WKH�VKXWWOH�LV�DOVR�D�UHOLF�RI�WKH�RULJLQDO�VHWWOHPHQW���:KHQ�WKH�FRORQ\�ZDV�VLPSO\�D�FHQWUDO�JDUGHQ�VSKHUHLQWHUFRQQHFWLQJ�YDULRXV�RWKHU�FDUJR��KRXVLQJ��GRPHV��VRPH�3ULHVWV�DVNHG�LI�WKH\�FRXOG�EXLOG�D�SODFH�RI�ZRUVKLS�IRU� WKH�SHRSOH���7KHUHVXOW�ZDV�D�UHILWWHG�VKHOO�RI�D�FDUJR�VKXWWOH�WKDW�ZDV�DWWDFKHG�WR�WKH�FRPPXQLW\�YLD�D�FRQYHUWHG�GRFNLQJ�PHPEUDQH�XVHG�IRU�FRQQHFWLQJVWDUVKLSV�LQ�VSDFH��(YHQWXDOO\�WKH�VHWWOHPHQW�EXLOW�DURXQG�WKH�VKXWWOH�UHILWWHG�WKH�GLVDEOHG�FUDIW�LQWR�D�EHDXWLIXO�SODFH�RI�ZRUVKLS�7KH�5HVRUW� $ERXW�WZR�KXQGUHG�\HDUV�DJR��DQ�HQWUHSUHQHXU�DPELWLRXVO\�UHFRYHUHG�IXUQLVKLQJV�WKDW�RULJLQDWHG�LQ�VRPH�RI�WKHVWUDQGHG�3DVVHQJHU�/LQHUV���7KH�GHYHORSHU�WKHQ�SURFHHGHG�WR�EXLOG�D�OX[XULRXV�PRFN�XS�RI�WKH�/LQHU�LQVLGH�RQH�RI�WKH�QHDUE\�FDYHUQVDGMDFHQW�WR�WKH�KDQJHU���7KLV�UHVRUW�UHEXLOGV��OHYHO�E\�OHYHO��WKH�HQWHUWDLQPHQW��FDELQ�DQG�GLQLQJ�IDFLOLWLHV�RULJLQDOO\�SDUW�RI�WKH�/LQHU�:KHUH�WKH�HQJLQHV�ZRXOG�EH�VLWXDWHG�RQ�WKH�VKLS��D�WKHPH�SDUN�KDV�EHHQ�EXLOW���,WV�PRWWR�LV�WKH��+DSSLHVW�SODFH�RQ�7HOPLQDU����ZKLFKLV�IHUYHQWO\�UHIXWHG�E\�WKH�5HDOP�(O\VLXP�VWXGLR�ERVVHV�DV�XQWUXH�0HFKDQLPRUSK� 7\SHV� 9HKLFOH�)XVLOLHU�� 7\SH� $OSKD� 9HKLFOHV�� DQG� $PDOJDPDWRU� WHDPV�� � 7KH� 9HOD[DQ� 0HFKDQLPRUSKV� DUHV\PEROV�RI�IUHHGRP�DQG�DV�VXFK�HPXODWH�WKH�GHVLJQV�RI�NQLJKWO\�ZDUULRUV�DQG�SURWHFWRUV�9HOD[D�0HFKDQLPRUSK�3LORW�0�2�67KH�9HOD[D�0HFKDQLPRUSK�LV�QRWHG�IRU�LWV�QREOH�KXPDQRLG�IRUP�UHPLQLVFHQW�RI�D�WHFKQRORJLFDO�.QLJKW���$V�VXFK�WKH�SLORWV�WDNH�RQ�WKHPDQWOH�RI�WKH�SURWHFWRUV�RI�WKH�&RPPRQDOLW\��WKH�0HFKDQLPRUSK�'HIHQGHUV�7KH�UDQNLQJ�V\VWHP�RI�WKH�9HOD[D�0HFKDQLPRUSK�SLORW�LV�VLPLODU��EXW�QRW�LGHQWLFDO��WR�<H�2OGH�(QJODQG
V�QRELOLW\�V\VWHP�6TXLUH ���VW OHYHO�WUDLQHH�DQG�7\SH�$OSKD0HFKDQLPRUSK�3LORW&DYDOLHU ���UG OHYHO�DVVLJQHG�D�EDVLF�9HOD[D�7\SH�0HFKDQLPRUSK.QLJKW����WK OHYHO�DQG�KDV�WKH�RSWLRQ�WR�WDNH�FRPPDQG�RI�D�KHDY\�0HFKDQLPRUSK&RPPDQGHU ��.QLJKWV�RI�UHSXWH�KDYH�WKH�RSWLRQ�WR�FRPPDQG�D�9HOD[D�$PDOJDPDWRU�VTXDG/RUG���$VVLJQHG�D�KHDY\�0HFKDQLPRUSK�E\�GHIDXOW���5DQN�JLYHQ�WR�.QLJKWV�RI�VNLOO�DQG�DELOLW\�1REOH���5DQN�JLYHQ�WR�/RUGV�WR�FRPPDQG�DUPLHV�DQG�FDPSDLJQV�%DURQ�� 7KH�WLWOH�JLYHQ�WR�WKH�&RPPDQGHU�LQ�&KLHI�0�2�6�6NLOOV3LORW��3LFN�2QH ������:3�(QHUJ\�3LVWRO:3�6ZRUG+DQG�WR�+DQG��0DUWLDO�$UWV$XWRPDWLFDOO\�JHWV�$PDOJDPDWRU�&RPEDW�DW�WKLUG�OHYHO�6WDQGDUG�(TXLSPHQW�$�VXLW�RI�)LHOG�$UPRXU��ILHOG�UDWLRQV����ZHHNV���D�IXOO\�HTXLSSHG�EXW�PRGHVW�DSDUWPHQW����GUHVV�XQLIRUPV��ILHOGUDGLR����FDQWHHQV��ERRW�NQLIH��FRYHUDOOV��FLYLOLDQ�FORWKLQJ�:HDSRQV� &HUHPRQLDO�9LEUR�6ZRUG����'��0�'��6WDQGDUG�/DVHU�3LVWRO��DQG�WKUHH�H�FOLSV�0RQH\� �'�[�����7RNHQV�� �:KLOH�DFWLYH�DV� D�0HFKDQLPRUSK�3LORW�� WKH�FKDUDFWHU
V�7RNHQV�DUH� �1R�*RRG�+HUH��ZKHQ� LW� FRPHV� WRGLQLQJ�RXW�RU�EX\LQJ�VPDOO�LWHPV�IURP�VKRSV���/DUJHU�LWHPV�JHW�D�VXEVWDQWLDO�GLVFRXQW�&\EHUQHWLFV� &\EHUQHWLF�0HFKDQLPRUSK�1HXUDO�,QWHUSUHWHU�LI�UHTXLUHG���$YRLGV�ELRQLFV�DQG�KHDY\�HQKDQFHPHQW�
6HQDUEL�8QLRQ'HVFULSWLRQ� 7KH�KXJH�FRRODQW�RFHDQV�KDYH�VSDZQHG�WKHLU�RZQ�HFRV\VWHPV�DIWHU�IRUFHIXOO\�WDNLQJ�WKH�ERGLHV�RI�ZDWHU�IURP�GR]HQV�RISODQHWV���7KHVH�RFHDQV�RI�VDOW�ZDWHU�ZHUH�RULJLQDOO\�WKH�RQO\�VRXUFH�RI�IRRG�IRU�WKH�FRORQLVWV�VWUDQGHG�RQ�D�SODQHW�RI�URFN�DQG�PHWDO���$VWKH� VHWWOHPHQW� JUHZ��PRUH� DQG�PRUH� RI� WKH� FRORQLVWV� GHFLGHG� WKDW� WKH\� OLNHG� WKH� JUHDW� H[SDQVHV� RI�ZDWHU�� OLW� E\� FRQGXFWLRQ� SODWLQJHPEHGGHG�LQWR�WKH�RXWHU�FUXVW�OD\HU�D�WKRXVDQG�IHHW�XS���7KH�RFHDQ�JRHUV�GHFLGHG�WKDW�WKH�0HFKDQRLGV�IRXQG�LW�GHVLUDEOH�WR�NHHS�DOLYHZKDWHYHU�VHD�OLIH�VXUYLYHG�RFHDQ�WUDQVIHUUDO�VR�WKH�QDWXUDO�PHFKDQLFV�RI�WKH�HFRV\VWHP�SUHYHQWHG�WKH�FRRODQW�IURP�VWDJQDWLQJ���$OVR�FUHZPHPEHUV�RI�VWDUVKLSV�IRXQG�WKDW�WKH�FRRODQW�RFHDQ�OLIHVW\OH�ZDV�WKH�FORVHVW�WR�WKHLU�VKLSERDUG�SDVW���,URQLFDOO\��WKH�WUDGLWLRQV�DQGVNLOOV�WKDW�RULJLQDWHG�XSRQ�PDQ\�D�ZRUOG
V�RFHDQ�KDG�UXQ�IXOO�FLUFOH�DQG�HQGHG�XS�RQ�DQ�DUWLILFLDO�RFHDQ���7KH�8QLRQ�LV�D�ORRVH�FRDOLWLRQRI�IORDWLQJ�FLWLHV�DQG�VKRUH�EDVHG�VHWWOHPHQWV���7KH�6HQDUEL�8QLRQ�IRUPHG�DQG�IXQGHG�D�PLOLWLD�JURXS�DIWHU�UHSHDWHG�DWWHPSWV�E\�RWKHU)DFWLRQV�WR�PXVFOH�LQ�RQ�WKHLU�WHUULWRULHV���7KH�$VNHOODQ�&ODQ�HVSHFLDOO\�KDV�WULHG�WR�GRPLQDWH�WKH�RFHDQV�ZKLOH�VSRXWLQJ�WKHLU�EHOLHIV�LQWKH�EDODQFH�RI�QDWXUH��ZKLFK�PXVW�FRPH�XQGHU�WKHLU�VROH�SURWHFWLRQ���7KH�6HQDUEL�ULGLFXOHG�WKH�QRWLRQ�WKDW�WKH�8QLRQ�ZRXOG�HYHQWXDOO\GHVWUR\�WKHLU�RFHDQ�KRPH�LI�WKH�$VNHOODQV�GLGQ
W�WDNH�RYHU�LWV�PDQDJHPHQW���6NLUPLVKHV�ZHUH�IRXJKW�DQG�FRQWLQXH�WR�EH�IRXJKW�WR�WKLVGD\�EHWZHHQ�WKH�DGYDQFLQJ�$VNHOODQV�DQG�WKH�GHIHQVLYH�6HQDUEL�XQLRQ�7KH�IORDWLQJ�FLWLHV�ZHUH�GHYHORSHG�EHFDXVH� WKHUH�DUH�QR�VHULRXV�ZHDWKHU� FRQGLWLRQV� OLNH� VWRUPV�RU�JDOHV� RQ� WKH�ULPV�RI� WKHRFHDQV��7KHUH�DUH��KRZHYHU�PDQ\�GDQJHUV�DVVRFLDWHG�ZLWK�GHHS�FRRODQW� WUDYHO��ZKLFK� UHTXLUH�H[SHULHQFH�DQG� WKH�ULJKW�HTXLSPHQW� WRVXUYLYH���$�W\SLFDO�6HQDUEL�FLWL]HQ�UHVSHFWV�WKH��FRRODQW��DQG�WKH�OLIH�XQGHU�LW���7KHUH�DUH�PDQ\�XQGRFXPHQWHG�OLIH�IRUPV�LQ�WKH�JUHDWH[SDQVH� RI� ZDWHU� DQG� DOVR� OHJHQGV� RI� DQ� HQWLUH� SRSXODWLRQ� RI� LQWHOOLJHQW� EHLQJV� KLGGHQ� QHDU� WKH� *UHDW� ,QWDNH� ZKHUH� QRERG\� GDUHVDSSURDFK���7KH�6HQDUEL�DUH�DOPRVW�DQ�DPDOJDPDWLRQ�RI�DOO�WKH�GLIIHUHQW�IDFWLRQV���7KH�8QLRQ�LV�PDGH�XS�RI�LQGXVWULDOLVHG��DJULFXOWXULVWVZKR�GHIHQG�WKHLU�KRPH�WHUULWRULHV�DQG�WKHLU�HQYLURQPHQW�ZLWK�D�SDVVLRQ���7KH\�PDQDJH�WKH�UHVRXUFHV�RI�ERWK�FRRODQW�WDQNV�HYHQ�WKRXJKWKH\�DUH�RQ�RSSRVLWH�VLGHV�RI�WKH�3ODQHWVKLS���7KH\�DUH�RQO\�FRQQHFWHG�E\�WKH�P\VWHULRXV�WXEH�V\VWHP�WKDW�WKH�6HQDUEL�XVH�IRU�WUDQVLW�
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7HUUDLQ� DQG�&OLPDWH� $� VWHDG\� VXSSO\� RI� FRQGXFWHG� VXQOLJKW� SURYLGHV� IRU� EULOOLDQW� GD\V� DQG�� LI� WKH� \HDUO\� DOJDH� FRXQW� LV� KLJKHQRXJK��EHDXWLIXOO\�OLW�QLJKWV���7KH�IORDWLQJ�FLWHV�UDQJH�IURP�KDOI�D�PLOH�WR�WZR�PLOHV�LQ�GLDPHWHU�ZLWK�D�ODUJH�SURSRUWLRQ�RI�WKH�OLYLQJDUHD�XQGHUZDWHU���)LVKLQJ�IOHHWV�DQG�IDUPLQJ�FUDIW�FRQVWDQWO\�WUDYHO�LQ�DQG�RXW�RI�WKH�GRFNLQJ�SHULPHWHUV���7KH�VHWWOHPHQWV�FRQVWUXFWHGRQ�WKH�HGJH�RI�WKH�FRRODQW�WDQNV�UHVHPEOH�WKHLU�IORDWLQJ�FRXQWHUSDUWV�H[FHSW�IRU�PRGHVW�DJULFXOWXUH�JURZLQJ�VOLJKWO\�LQODQG�6HWWOHPHQW�$UHD� 7KH�6HQDUEL�FRQJUHJDWH�LQ�ODUJH�IORDWLQJ�FLWLHV��XQGHUZDWHU�IDUPLQJ�FRORQLHV�DQG�VHD�VLGH�VHWWOHPHQWV���7KH�KXJHSRSXODWLRQ�RI�&DOSDFLDQV�KDV�HQDEOHG�WKH�8QLRQ�WR�JURZ�DQG�SURVSHU�3RSXODWLRQ�&DOSDFLDQ� ���'RUWKDQ� ���*UR\OH� ���+XPDQ� ���0HQQWDV� ���6WXU
-LQ� ���2WKHUV ��%RQXV�6NLOOV� &DQ�DXWRPDWLFDOO\�VZLP�DW�D�VNLOO�RI�������0D\�DOVR�SLFN�RQH�RI�WKHVH�DGGLWLRQDO�VNLOOV���&RQVLGHUHG�D�VHFRQGDU\�VNLOOOHDUQHG�ZKLOH�JURZLQJ�XS���$Q\�RWKHU�VHD�UHODWHG�VNLOO�IRXQG�LQ�5LIWV�8QGHUVHDV��&RDOLWLRQ�1DY\�RU�3DOODGLXP�)DQWDV\�$GYHQWXUH�RQWKH�+LJK�6HDV�FRXOG�EH�XVHG�ZKLOH�FUHDWLQJ�D�FKDUDFWHU���7KHVH�IROORZLQJ�VNLOOV�ZHUH�RULJLQDOO\�SUHVHQWHG�LQ�5LIWV�:RUOG�%RRN�6HYHQ�8QGHUVHDV�6XEPHUVLEOH�9HKLFOH�0HFKDQLFV� 7UDLQLQJ� LQ� WKH� GLDJQRVLV� DQG� UHSDLU� RI� VXEPHUVLEOH� YHKLFOHV�� LQFOXGLQJ� VXEPDULQHV�� XQGHUZDWHUURERWV��SUREHV�DQG�VWDWLRQV��%DVH�VNLOO� ��������SHU�OHYHO�RI�H[SHULHQFH��1RWH��0HFKDQLFDO�HQJLQHHUV�FDQ�DOVR�HIIHFW�UHSDLUV�EXW�DW�����DQG�DLUFUDIW�PHFKDQLFV�DUH�DW������6HD� +ROLVWLF� 0HGLFLQH� 7UDLQLQJ� LQ� WKH� UHFRJQLWLRQ�� SUHSDUDWLRQ�� DQG� DSSOLFDWLRQV� RI� QDWXUDO� PHGLFLQHV� GHULYHG� IURP� DTXDWLFSODQWV�VHDZHHG� DQG� DQLPDOV�� LQFOXGLQJ� LQN�� EORRG�� SRLVRQV� DQG� RWKHU� VHFUHWLRQV� DQG� FKHPLFDOV�� 7KLV� VNLOO� DOVR� LQFOXGHV� WKHNQRZOHGJH�RI�ZKHUH� WR� ILQG� WKH�QHFHVVDU\� SODQWV�RU� DQLPDOV�� KRZ� WR� H[WUDFW� WKH�QHFHVVDU\� FRPSRQHQWV� DQG�VRPH�NQRZOHGJH�RIOHJHQGV�DV�WKH\�SHUWDLQ�WR�WKH�KHDOLQJ�SURSHUWLHV�RI�WKH�VHD�DQG�VHD�DQLPDOV��2WKHUZLVH��WKH�VNLOO�LV�IXQGDPHQWDOO\�WKH�VDPH�DV�WKHVWDQGDUG�KROLVWLF�PHGLFLQH�VNLOO��1RWH��7KH�VWDQGDUG�VNLOO�GRHV�127�LQFOXGH�PHGLFLQHV�GHULYHG�IURP�WKH�RFHDQV�DQG�VHDV��OLNHZLVH�WKH�VHD�KROLVWLF�NQRZOHGJH�GRHV�127�LQFOXGH�PRVW�RI�WKH�ODQG�KHUEV�DQG�SODQWV��RQO\�D�KDQGIXO�RI�WKH�YHU\�PRVW�FRPPRQ�DQG�EDVLFLWHPV���%DVH�6NLOO� ��������SHU�OHYHO�RI�H[SHULHQFH��$�IDLOHG�UROO�PHDQV�WKH�WUHDWPHQW�RU�FRQFRFWLRQ�GLG�QRW�ZRUN���&RXQWV�DV�WZRVNLOO�VHOHFWLRQV8QGHUVHD�)DUPLQJ��7KH�NQRZOHGJH� RI� FXOWLYDWLQJ� XQGHUVHD� SODQWV�� DOJDH�� DQG�RU� EUHHGLQJ� DTXDWLF� DQLPDOV�ILVK� IRU� KDUYHVWLQJ� DQGSURGXFWLRQ��8QGHUVHD� IDUPLQJ� LQFOXGHV��EXW� LV� QRW� OLPLWHG� WR�� JURZLQJ� FURSV� �HLWKHU� WKURXJK�K\GURSRQLFV�RU�RQ� WKH�RFHDQ� IORRU��OREVWHU�IDUPV��R\VWHU�EHGV��DQG�ILVK�KDWFKHULHV��%DVH�VNLOO� ��������SHU�OHYHO�RI�H[SHULHQFH�$GYDQFHG�)LVKLQJ� 7KH�QRUPDO� ILVKLQJ� VNLOO�KDV� WR�GR�ZLWK� WKH� UHFUHDWLRQDO� VSRUW� RI� ILVKLQJ�ZLWK� D� KRRN��SROH� DQG� OLQH��$GYDQFHGILVKLQJ� LV� WKH� NQRZOHGJH� RI� FRPPHUFLDO� ILVKLQJ� WHFKQLTXHV�� LQFOXGLQJ� WKH� XVH� RI� QHWV�� FDJHV� �IRU� OREVWHUV� DQG� FUDEV��� WUROOLQJ�H[SORVLYHV��KDUSRRQ�JXQV�DQG�RWKHU�PHWKRGV�DQG� WHFKQLTXHV�XVHG� LQ�FRPPHUFLDO� ILVKLQJ�RI�PDVV� FDWFKHV� IURP� WKH�RFHDQ�� ,W� DOVRLQFOXGHV�NQRZOHGJH�RI�EDLWLQJ��DV�ZHOO�DV�FOHDQLQJ��SUHSDULQJ��VWRULQJ�DQG�SUHVHUYLQJ�FDWFKHV�IRU� WUDQVSRUW�WR�PDUNHW��%DVH�6NLOO���������SHU�OHYHO�RI�H[SHULHQFH��1RWH�������ZKHQ�GHDOLQJ�ZLWK�DOLHQ�FUHDWXUHV�DQG�PXWDQWV�8QGHUVHD� 	� 6HD� 6XUYLYDO��0HWKRGV� DQG� LQIRUPDWLRQ� IRU� VXUYLYLQJ� LQ� DQ� XQGHUZDWHU� HQYLURQPHQW� RU� ORVW� DW� VHD� �RQ� WKH� ZDWHU
VVXUIDFH���,QFOXGHV�D�EDVLF�NQRZOHGJH�RI�ZKDW� VHD�DQLPDOV�DQG�ILVK� DUH�HGLEOH�DQG�HDVLHVW� WR� ILQG�DQG�FDWFK��KRZ� WR�PDNH� VLPSOHILVKLQJ�KRRNV�DQG�OLQHV��GDQJHURXV�SUHGDWRUV�DQG�'�EHHV�WR�DYRLG��KRZ�WR�SURWHFW�RQHVHOI�IURP�WKH�VXQ��ZDWHU�DQG�IRRG�UDWLRQLQJ�DQG�IXQGDPHQWDO�VXUYLYDO�WHFKQLTXHV��%DVH�VNLOO� ��������SHU�OHYHO�RI�H[SHULHQFH�8QGHUZDWHU�1DYLJDWLRQ� 7KLV�VNLOO�LV�WKH�GHHS�VHD�YHUVLRQ�RI�ODQG�QDYLJDWLRQ��7KH�FKDUDFWHU�FDQ�LGHQWLI\�KLV�ZKHUHDERXWV��GLUHFWLRQ�WUDYHOOLQJ�VSHHG��DQG�VWD\�RQ�FRXUVH�E\�PHDQV�RI�REVHUYDWLRQ��7KLV�PHWKRG�LQFOXGHV�PHQWDOO\�PDUNLQJ�DQG�UHFRJQLVLQJ�XQGHUZDWHUODQGPDUNV��PRXQWDLQ�UDQJHV��UHHIV��VXQNHQ�ZUHFNDJH��FLWLHV��DQLPDO�KDELWDWV��HWF����DV�ZHOO�DV�QRWLQJ�WKH�GLUHFWLRQ�RI�FXUUHQWV��WLGHV�GHWHUPLQLQJ� WKH� WLPH� RI� GD\�� UHFRJQLVLQJ� VRXQGV�� VXUIDFH� ODQGPDUNV�� WKH� SRVLWLRQV RI� WKH� VWDUV� DQG� VXQ�� DQG� RWKHU� QDYLJDWLRQDOWULFNV�� 7KH� FKDUDFWHU� VKRXOG� UROO� RQFH� IRU� HYHU\� WHQ�PLOHV� ���NP�� WUDYHOOHG� LQ� RUGHU� WR� VWD\� RQ� WUDFN��$� IDLOHG� UROO�PHDQV� KH� LVGULIWLQJ�RII�FRXUVH�E\��'�[����\DUGV�PHWHUV��&RQVHFXWLYH�IDLOHG�UROOV�PHDQV�WKH�LQGLYLGXDO�GRHV�QRW�UHDOLVH�WKDW�KH
V�RII�FRXUVH�DQGFRQWLQXHV�LQ�WKH�ZURQJ�GLUHFWLRQ��+LV�FRXUVH�FDQ�RQO\�EH�FRUUHFWHG�ZKHQ�KH�PDNHV�D�VXFFHVVIXO�UROO��%DVH�6NLOO����������SHU�OHYHORI�H[SHULHQFH�3ODFHV�RI�1RWH�7KH�8QGHUZDWHU�)DUPLQJ�&RORQ\�RI�*UHOSLD�ZDV� HVWDEOLVKHG� ILYH� WLPHV� LQ� WZHQW\�\HDUV� EHIRUH�D� VXLWDEOH� ORFDWLRQ� DZD\IURP� 3ODVPD�YHQWLQJ� DQG� WLGDO� GDPDJH�� �1RZ� DSDUW� IURP� RFFDVLRQDO� WKHUPDO� YDULDQFHV� DNLQ� WR� DQ� XQGHUZDWHU� GURXJKW�� WKH� IDUPLQJFRORQ\�LV�D�EHDXWLIXO�XQGHUZDWHU�VHWWOHPHQW�SURWHFWHG�E\�D�ODUJH�FOHDU�GRPH���7KH�VHWWOHPHQW�LV�RQO\�����IHHW�EHORZ�WKH�VXUIDFH�DQG�WKHFURSV�JURZQ�DUH�SXW�WR�D�YDULHW\�RI�XVHV��IURP�PHGLFLQDO�WR�LQGXVWULDO���$�ULQJ�RI�DUWLILFLDOO\�ODLG�FRUDO�UHHIV�VXUURXQGV�WKH�FRORQ\�DQGWKH� FURSV� DV� DQ� DGGHG� SURWHFWLRQ� DJDLQVW� WLGDO� VXUJHV� DQG� DOVR� WR� KLGH� GHIHQFH� EDWWHULHV� IURP� RWKHU� LQWUXGHUV�� � *UHOSLD� LV� D� WRXULVWGHVWLQDWLRQ�DQG�D�WKULYLQJ�WRXULVW�LQGXVWU\�LV�SUHVHQW�7KH� 7XEHV�DUH� D� TXLWH� H[KLODUDWLQJ� PHWKRG� RI� WUDQV�KHPLVSKHUH� WUDYHO�� � 'LVFRYHUHG� E\� DFFLGHQW�� WKHVH� WXEHV� DUH� GLUHFWO\FRQQHFWHG� WR� ERWK� WDQNV� WKURXJK� WKH�3ODQHWVKLS� EXW� E\SDVVLQJ� WKH� IXVLRQ� FRUH�� � ,W� LV� WKRXJKW� WKDW� WKH� WXEHV� DUH� XVHG� GXULQJ� 3ODQHW�VWULSSLQJ�RSHUDWLRQV��DV�WKH\�KDYH�QRW�EHHQ�DFWLYDWHG�E\�DXWRPDWLF�V\VWHPV�VLQFH�WKHLU�GLVFRYHU\���6HQDUEL�DQG�RWKHU�SD\LQJ�FXVWRPHUVWR� WUDYHO�DFURVV� WKH�SODQHW�QRZ�XVH�WKH�7XEHV�� �%XW� WKH�PHWKRG�RI� WUDYHO� LV�SUHWW\�XQLTXH�� �7KH�WXEHV�DUH�QDWXUDOO\� FORVHG�RII� WR� WKH
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RFHDQ�DQG�DOO�DWWHPSWV�WR�RSHQ�DQG�IORRG�WKHP�KDYH�EHHQ�XQVXFFHVVIXO�ZLWK�DXWRPDWLF�SXPSLQJ�V\VWHPV�ILUVW�EDUULFDGLQJ�WKH�WXEHV�DQGUHPRYLQJ�WKH�ZDWHU�EDFN�LQWR�WKH�FORVHVW�FRRODQW�WDQN���6R�WKH�6HQDUEL�WRRN�RYHU�WKH�FRQWUROV�WR�WKH�WXEH�DLUORFNV�DQG�EXLOW�ZKDW�FDQRQO\� EH� GHVFULEHG� DV� D� JXQ� PHFKDQLVP�� � 7KH� SDVVHQJHU� FDVLQJV� DUH� OLWWOH� PRUH� WKDQ� DQ� DLU�FRQGLWLRQHG� EXOOHW� ZLWK� D� VPDOO� LQHUWLDGDPSHQHU�IURP�DQ�RULJLQDO�FRQYR\�VSDFH�VKXWWOH���7KH�ORDGLQJ�PHFKDQLVP�SODFHV�WKH��WUDYHO�EXOOHW��LQWR�SRVLWLRQ�DQG�WKH�WXEH�DLUORFNLV�RSHQHG�PDQXDOO\���7KH�SUHVVXUH�RI�WKRXVDQGV�RI�WRQV�RI�ZDWHU�DWWHPSWLQJ�WR�ILOO�WKH�WXEH�LV�RQO\�KHOG�EDFN�E\�D�VPDOO�EXOOHW� ILOOHGZLWK�SDVVHQJHUV�RU�FDUJR���7KH�UHVXOW�LV�D�VL[W\�QLQH�PLQXWH�WULS�WKURXJK�WKH�FHQWUH�RI�WKH�SODQHW�DQG�LQWR�WKH�RSSRVLWH�FRRODQW�WDQN�7KH�)ORDWLQJ�&LWLHV DUH� DFFHVVLEOH� YLD� VXUIDFH� FUDIW�� VXEPHUVLEOH� RU� KRYHU� YHKLFOHV�� � 7KH� UHODWLYHO\� ORZ� FHLOLQJ�PDNHV� MHWDLUFUDIW�WUDYHO�KD]DUGRXV���7KHVH�FLWLHV�DUH�SRZHUHG�E\�ODUJH�K\GURWKHUPRFOLQH�PDFKLQHV��ZKLFK�XVH�WHPSHUDWXUH�YDULDQFHV�LQ�VHDZDWHUWR�JHQHUDWH�SRZHU���0XFK�OLNH�DQ�LFHEHUJ��WKHUH�LV�PRUH�WR�WKH�FLW\�VXEPHUJHG�WKDQ�DERYH�ZDWHU���7KH�GRFNLQJ�S\ORQV�WKDW�VXUURXQG�WKHFLWLHV�DUH�DOZD\V�EXV\�ZLWK�QDXWLFDO� WUDIILF�� �0DQ\�&LWLHV�DUH�DFWXDOO\� IORDWLQJ� IDFWRULHV� WKDW�SURGXFH�RU�SURFHVV�PDQ\�RI� WKH�6HQDUELH[SRUWV� DQG� GRPHVWLF� FRPPRGLWLHV�� � 7KH� FRQVWDQWO\� PRYLQJ� FLW\� RI�0DUULDQ� LV� WKH�PDLQ� PLOLWDU\� DQG�0HFKDQLPRUSK� FRQVWUXFWLRQIDFLOLW\�UXQ�E\�WKH�6HQDUEL�0HFKDQLPRUSK�7\SHV� 7KH�6HQDUEL� WUXO\� HPEUDFHG� WKH� FRQFHSW� RI� QDWXUDO� FDPRXIODJH�ZKHQ� WKH\� VWDUWHG� WKHLU� RZQ�GHVLJQV� RI0HFKDQLPRUSK�DQG�$UPRXU0HFK���7KH\�HYHQ�RXWPDWFK�WKH�$VNHOODQ�&ODQ�LQ�LQJHQXLW\�ZLWK�YHKLFOH�PRGH�W\SHV���:KLOH�$VNHOODQV�GRSRVVHVV�OLIH�VL]HG�DQLPDO�0HFKDQLPRUSKV�WKDW�WKH\�XVH�IRU�HVSLRQDJH�DQG�JXDUG�SXUSRVHV��WKHUH�DUH�QRW�WKDW�PDQ\�DQLPDOV�WKDW�FRXOGEH�IHDVLEO\�PRGHOOHG�RQ�WKDW�FRXOG�ILW�D�SLORW
V�FRFNSLW���7KH�PDMRULW\�RI�6HQDUEL�0HFKDQLPRUSKV�DUH�OLIH�VL]HG�DTXDWLF�PDPPDOV��ILVK�FDODPDUL�� DQG� FUXVWDFHDQV� WKDW� KLGH� D� SRZHUIXO� IXVLOLHU�PRGH�� � 6HQDUEL� SLORWV� DOVR�PLPLF� WKH� FDPRXIODJH� WHFKQLTXHV� RI� WKH� QDWXUDOFUHDWXUHV� DQG�KLGH�ZLWKLQ� WKH�VLOW�RU� FUHDWH�FRUDO�OLNH� VKHOOV� WR�EOHQG� LQ�ZLWK�� �(YHQ� WKH�$UPRXU0HFKV� DUH� H[WUHPHO\�ZHOO� VXLWHG� WRXQGHUZDWHU�KLGH�DQG�VQHDN� WDFWLFV�ZLWK�SLORWV�EOHQGLQJ�LQ�MXVW�DV�PXFK�DV�WKH�WUDQVSRUW�PRGH���7KH�6HQDUEL�VWLOO�KDYH�PRUH�RUWKRGR[YHKLFOH�IXVLOLHU�0HFKDQLPRUSK�FRPELQDWLRQV�VXFK�DV�VXE�ILJKWHUV�DQG�WUDQVSRUWV�FRQYHUWLQJ�LQWR�FRPEDW�IXVLOLHUV�6HQDUEL�0HFKDQLPRUSK�3LORW�0�2�6$�6HQDUEL�SLORW�LV�D�QDWXUH�ORYHU�ILUVW�DQG�D�FRPEDW�SLORW�VHFRQG���7KH\�DUH�WUDLQHG�WR�KRQH�WKHLU�DOUHDG\�VL]HDEOH�NQRZOHGJH�RIWKH�FRRODQW� WDQNV�DQG� WKHQ�XVH� LW�DV�DQ�DGYDQWDJH� IRU�QDXWLFDO� FRPEDW�� �)DFWLRQV�DWWHPSWLQJ�DQ� LQFXUVLRQ� DOZD\V�NQRZ� WKDW� WKH\� DUHSOD\LQJ�RQ�6HQDUEL�WXUI�DQG�WKDW�WKH\�DUH�WKH�YLVLWRUV�7KH�UDQNLQJ�V\VWHP�RI�WKH�6HQDUEL�0HFKDQLPRUSK�SLORW�LV�D�VWDQGDUG�QDXWLFDO�W\SH�(QVLJQ� &RPPRQO\�DVVLJQHG�DQ�$UPRXU0HFK�VWUDLJKW�RXW�RI�WKH�DFDGHP\��QG�/LHXWHQDQW� ,QLWLDOO\�JHWV�SDWURO�GXW\�LQ�7\SH�$OSKD�0HFKDQLPRUSKV��VW�/LHXWHQDQW� $VVLJQHG�D�0HFKDQLPRUSK�DQG�D�VTXDG�/LHXWHQDQW�&RPPDQGHU�$VVLJQHG�WR�GHHS�ZDWHU�PLVVLRQV�&RPPDQGHU� )RUFH�RU�PLVVLRQ�FRPPDQGHU�&DSWDLQ� &RPPDQGV�D�6HWWOHPHQW
V�0HFKDQLPRUSK�DVVHWV�&RPPRGRUH�&RPPDQGV�ORFDO�GLYLVLRQV���7KH�ODVW�0HFKDQLPRUSK�SLORW�FRPPDQG�UDQN�EHIRUH�D�GHVN�MRE�0�2�6�6NLOOV3LORW��3LFN�2QH ������3LORW��6XEPDULQH�������3LFN�WZR�����6HD�:LOGHUQHVV�VNLOOV:3�(QHUJ\�3LVWRO:3�+DUSRRQ+DQG�WR�+DQG��%DVLF6WDQGDUG�(TXLSPHQW� $�VXLW�RI�6&8%$�$UPRXU��ILHOG�UDWLRQV����ZHHNV���D�IXOO\�HTXLSSHG�EXW�PRGHVW�DSDUWPHQW����GUHVV�XQLIRUPV�ILHOG�UDGLR����FDQWHHQV��ERRW�NQLIH��FRYHUDOOV��FLYLOLDQ�FORWKLQJ�:HDSRQV� &HUHPRQLDO�7ULGHQW����'��6�'�&��6WDQGDUG�/DVHU�3LVWRO��WZR�H�FOLSV��DQG�D�KDUSRRQ�ULIOH�0RQH\� �'�[�����7RNHQV���,Q�WKH�6HQDUEL�8QLRQ��0HFKDQLPRUSK�SLORWV�DUH�MXVW�GRLQJ�WKHLU�MRE�OLNH�HYHU\RQH�HOVH�LQ�WKH�8QLRQ���7KH\SD\�WKH�VDPH�DV�DQ\�RWKHU�ZRUNHU�&\EHUQHWLFV� &\EHUQHWLF�0HFKDQLPRUSK�1HXUDO�,QWHUSUHWHU�LI�UHTXLUHG���6RPH�SLORWV�OLNH�WKH�DGGHG�SURWHFWLRQ�RI�D�F\EHUQHWLF�OXQJ�
;LQHD�*XLOG'HVFULSWLRQ� 7KH�;LQHDQV� DUH� D� FRPSOLFDWHG� SHRSOH� ZKR� XOWLPDWHO\� ZLVK� WR� OHDYH� WKH� VRODU� V\VWHP� DQG� UHWXUQ� WR� WKHLU� DQFHVWRU
VKRPHV���6LQFH�WKH�ZKROH�RI�7HOPLQDU�KDV�DFFXUDWH�UHFRUGV�RI�SUH�FRORQLVW�VRFLHW\��WKHUH�ZDVQ
W�PXFK�KHDUVD\��MXVW�GLJLWDO�UHFRUGV�DQGIDFWV��DQG�DFFXUDWH�VWDU�FKDUWV��WKH�;LQHDQ�GUHDP�LV�WR�UHMRLQ�WKHLU�VWDU�IDULQJ�EUHWKUHQ�DQG�EH�ZHOFRPHG�EDFN�WR�WKHLU�RULJLQDO�FXOWXUHV�:KLOH�PDQ\� RI� WKH�RWKHU�)DFWLRQV�ZRXOG� DOVR� OLNH� WKH�;LQHD�*XLOG� WR� VXFFHHG�� WKH\� GR� QRW� ILQG� LW� YHU\� OLNHO\� WKDW� WKH\� ZLOO�� � 7KHUDGLDWLRQ�WKDW�VWXPSHG�WKH�0HFKDQRLGV�DQG�WKH�RULJLQDO�VHWWOHUV�ZDV�VWLOO�SUHVHQW�DQG�WKH�VL[�ORQJ�UDQJH�SUREHV�WKDW�KDYH�EHHQ�VHQW�RXWRI� WKH� VRODU� V\VWHP�� RYHU� WKH� ODVW� WKUHH� KXQGUHG� \HDUV� KDYH� IDLOHG� WR� UHWXUQ� RU� WUDQVPLW� DQ\� XVHIXO� GDWD�� �0DQ\� EUDYH� VRXOV� KDYHYROXQWHHUHG�WR�YHQWXUH�RXW�RQ�D�ORQJ�WHUP�PLVVLRQ�WR�ILQG�WKH�OLPLWV�RI�WKH�K\SHU&�FULSSOLQJ�HIIHFWV���+RZHYHU��WZR�IXOO\�HTXLSSHG�DQGVDQFWLRQHG�WHDPV�QHYHU�UHWXUQHG�DOVR���%RWK�WHDPV�KDG�DQ�RULJLQDO�K\SHU&�GULYH�LQVWDOOHG�LQWR�WKHLU�FUDIWV��LQ�ZKLFK�WKH\�ZRXOG�WHVW�WKHRXWHU�OLPLWV�RI�WKH�VRODU�V\VWHP�DQG�EH\RQG���:KHQ�ERWK�WHDPV�GLGQ
W�FRPH�EDFN�WKH�DWWHPSWV�ZHUH�VFUXEEHG�VLPSO\�EHFDXVH�ZRUNLQJK\SHU&�GULYHV�ZHUH�H[WUHPHO\�OLPLWHG�LQ�VXSSO\���;LQHDQ�VFLHQWLVWV�UHVLJQHG�WKHPVHOYHV�WR�ILQGLQJ�D�ZD\�WR�RYHUFRPH�WKH�UDGLDWLRQ�DQGWR�WKLV�GD\�KDYH�QRW�EHHQ�DEOH�WR�7KH�;LQHDQV�RQFH�DWWHPSWHG�WR�FODLP�VRPH�3ODQHWVKLS�UHVRXUFHV�GXULQJ�WKH�ODVW�SODQHWDU\�ZDU���:LWK�WKHLU�GHIHDW�DQG�IRUFHG
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GLVDUPDPHQW�� WKH� *XLOG� VHFUHWO\� FR�GHYHORSHG� WKH� RULJLQDO� PRGXODU� IUDPHV� WKDW� ZRXOG� HYHQWXDOO\� EHFRPH� WKH� 7\SH� $OSKD0HFKDQLPRUSK�ZLWK�WKH��WKHQ�SRZHUIXO��'HVKOHUU�&ODQ���7KHQ�WKH\�VWDJHG�D�VHULHV�RI�UHYHQJH�DWWDFNV�DQG�UHVRXUFH�UDLGV�ZLWK�WKHLU�QHZVHFUHW�ZHDSRQV�WKDW�FRXOG�KLGH�DPRQJVW�WKH�SRSXODFH�DQG�VWULNH�VXGGHQO\���7KLV�ZDV�WR�EH�FDOOHG�WKH�)LUVW�0HFKDQLPRUSK�2IIHQVLYH�%XW�WKH�QH[W�GHFDGH�EURXJKW�QHZHU�DGYDQFHPHQWV�LQ�0HFKDQLPRUSK�WHFKQRORJ\�WKDW�DJDLQ�SXW�WKH�*XLOG�RQ�WKH�EDFN�IRRW���7KH�*XLOGYRWHG�WR�FRQFHQWUDWH�RQ�EXLOGLQJ�D�UHVRXUFH�EDVH�WKDW�ZDVQ
W�VROHO\�GHSHQGHQW�RQ�WKH�VXE�VXUIDFH�DQG�FHDVH�DOO�UHVRXUFH�VHL]XUH�DWWHPSWVIRU�WKH�WLPH�EHLQJ�6LQFH�WKHQ��WKH�;LQHD�*XLOG�PLQHV�RUHV�DQG�LFH� IURP� WKH�DVWHURLG�EHOW� WKDW� LV�HDVLO\�DFFHVVLEOH�ZLWK�VWDQGDUG� LRQ�GULYHV�� �$URXQG�WULS�WDNHV�D�ZHHN�DW�IXOO�EXUQ�EXW�QRUPDO�ORDGV�WDNH�XS�WR�WKUHH�ZHHNV�UHWXUQ���7KH�*XLOG�DOVR�XVHV�WKHLU�XQLTXH�SRVLWLRQ�LQ�RUELWWR� PDQXIDFWXUH� PDWHULDOV� LQ� WKH� PLFUR�JUDYLW\� HQYLURQPHQW�� � 7KH\� RQO\� KDYH� D� IHZ� SODQHW�EDVHG� VHWWOHPHQWV� WKDW� FRQWURO� DLUORFNV\VWHPV� WR� WKH� VXE�VXUIDFH�� � 7KH� *XLOG� LV� WKH� VPDOOHVW� )DFWLRQ� DQG� KDV� PXFK� LQ� FRPPRQ� ZLWK� WKH� 0DUGR]L�� � ,Q� IDFW� WKH� WZRJRYHUQPHQWV�KDYH�VLJQHG�D�QRQ�DJJUHVVLRQ�WUHDW\�DQG�KDYH�HYHQ�EHJXQ�VHFUHW� WDONV�RI� WKH�DPDOJDPDWLRQ�RI� WKH�WZR�IDFWLRQV�� �,I� WKLVZHUH�WR�KDSSHQ�WKH�QHZ�)DFWLRQ�ZRXOG�EH�HTXDO� WR�WKH�9HOD[D�&RPPRQDOLW\� LQ�QXPEHUV�DQG�UHVRXUFHV�� �$W� WKH�PRPHQW�WKRXJK��WKH;LQHDQV�DUH�FRQWHQW�ZLWK�VXSSO\LQJ�RUHV�DQG�RWKHU�SURGXFWV�WR�WKH�VXE�VXUIDFH�LQ�H[FKDQJH�IRU� WKHLU�QHHGV�� �7KHLU�VWUHQJWKV�DUH� WKHLUKXJH�QXPEHUV�RI� WUDQVDWPRVSKHULF�0HFKDQLPRUSKV�DQG�D�QXPEHU�RI� VHFUHW� VXSSRUW�DQG�PDQXIDFWXULQJ� EDVHV�EXLOW� LQWR�DVWHURLGV� IDUIURP� SU\LQJ� 7HOPLQDU� H\HV�� � 7KH�;LQHDQV� KDG� VKDQJKDLHG� VRPH� &DOSDFLDQ� ZRUNHUV� DQG� FUHDWHG� D� K\GUR�SDUDGLVH� IRU� WKHP� LQ� WKHDVWHURLG�EHOW���7KH�&DOSDFLDQV�DUH�KDSS\�WR�ODERXU�IRU�WKH�;LQHDQV�DQG�WKH�IDFWRULHV�UXQ�DW�IXOO�HIILFLHQF\�7KH�DYHUDJH�;LQHDQ� LV� KDUG�ZRUNLQJ�DQG� WKHLU�VRFLDO� RUJDQLVDWLRQ� SDUDOOHOV� WKH�FORVH�NQLW� 6HQDUEL�8QLRQ�� �7KHUH� DUH�PDQ\RUELWLQJ�VWDWLRQV�ZLWK�WKH�ROGHVW�EXLOW�RXW�RI�WKH�UHPDLQV�RI�WKH�RULJLQDO�FRORQ\�VKLSV�WKDW�FRXOG�QRW�PDNH�SODQHW�IDOO���$OO�WKH�VWDWLRQVDUH�HTXLSSHG�ZLWK�JUDYLW\�JHQHUDWRUV�VR�ORQJ�WHUP�VNHOHWDO�DQG�PXVFOH�SUREOHPV�DUH�QRW�DQ�LVVXH���6SDFH�LV�WKHLU�KRPH�DQG�WKH�DQFHVWUDOKRPHODQG�WKHLU�GUHDP�$OVR�WKH�RUELW�RI�WKH�URJXH�PRRQ�IRUPHUO\�RUELWLQJ�WKH�RULJLQDO�VHFRQG�$OWDQLQH�SODQHW�ZLOO�SUHVHQW�DQRWKHU�RSSRUWXQLW\�IRU�WKH;LQHDQ�PLQLQJ�SURJUDP���:KHQ�WKH�PRRQ�DSSURDFKHV�WKH�;LQHDQV�ZLOO�HVWDEOLVK�D�WHPSRUDU\�EDVH�RQ�WKH�VXUIDFH�XQWLO�WKH�RUELW�WDNHV�LWWRR�IDU�DZD\�IURP�7HOPLQDU�WR�EH�SUDFWLFDO�7HUUDLQ� DQG�&OLPDWH� 7KH�;LQHDQ� *XLOG� RSHUDWHV� SULPDULO\� LQ� VSDFH� ZLWK� RQO\� D� WLQ\� SRUWLRQ� RI� WKH� SRSXODWLRQ� PDQQLQJ� WKHWUDQVSRUW�DLUORFNV�RQ�WKH�VXUIDFH���6SDFH�6WDWLRQV�UXQQLQJ�DUWLILFLDO�JUDYLW\�DV�ZHOO�DV�WKH�VHFUHW�DVWHURLG�EHOW�LQVWDOODWLRQV�LV�WKH�QDWXUDOKDELWDW�IRU�WKH�;LQHDQV�6HWWOHPHQW�$UHD�+DPSGHQ� 6WDWLRQ LV� WKH� ROGHVW� DQG� PRVW� SRSXODWHG� VWDWLRQ� LQ� WKH� *XLOG�� � 2ULJLQDOO\� FRQVWUXFWHG� IURP� D� SDVVHQJHU� OLQHU�+DPSGHQ�3ULGH��DQG�WKH�UHPQDQWV�RI�D�IHZ�RUH�FDUULHUV��WKH�VWDWLRQ�LV�WKH�EULJKWHVW�REMHFW�LQ�WKH�3ODQHWVKLS
V�VN\��QRW�WKDW�PDQ\�ZRXOGNQRZ�WKDW����$V�WKH�;LQHD�*XLOG�JUHZ�LQ�SRSXODWLRQ�VR�GLG�WKH�VWDWLRQ���0RGXOHV�NHSW�EHLQJ�DGGHG�RQ�XQWLO�LW�VSDQQHG�QHDUO\�WZR�PLOHVLQ�GLDPHWHU���5RXJKO\�ULQJ�VKDSHG�ZLWK�WKH�RULJLQDO�SDVVHQJHU�OLQHU�LQ�WKH�GHDG�FHQWUH��WKH�+DPSGHQ�VWDWLRQ�LV�WKH�ODXQFKLQJ�SRLQW�IRUDQ\�VXUIDFH�FDUJR�6WDWLRQ�; LV�D�SLWFK�EODFN�SDLQWHG��RUELWLQJ�VWDWLRQ�WKDW�KDV�RQO\�EHHQ�GLVFRYHUHG�E\�VXE�VXUIDFH�GZHOOHUV�WKUHH�\HDUV�DJR���,WLV�VXVSHFWHG� WKDW�6WDWLRQ�;�LV�VRPH�IRUP�RI�OLVWHQLQJ�SRVW�RU�HVSLRQDJH�WUDLQLQJ�JURXQG�EXW�QR�KDUG� IDFWV�DERXW� WKH�VWDWLRQ�KDV�EHHQXQFRYHUHG���6WDWLRQ�;�LV�WKH�;LQHD�*XLOG
V�PDLQ�ZHDSRQ�LQ�WKH�XSFRPLQJ�VXUIDFH�ZDU�� �8QNQRZQ�WR�DOO�� LW� LV�DQ�(03�JHQHUDWRU�DQGGLUHFWLRQDO�WUDQVPLVVLRQ�MDPPLQJ�SODWIRUP���7KH�;LQHDQV�KDYHQ
W�HYHQ�WROG�WKH�0DUGR]L�DERXW�WKLV�ZHDSRQ���'XULQJ�D�VXUIDFH�DVVDXOW�WKH�VWDWLRQ�ZLOO�EH�PDQRHXYUHG�RYHU�WKH�EDWWOHJURXQG�DQG�HLWKHU�EHJLQ�WR�NQRFN�RXW�LQGLYLGXDO�0HFKDQLPRUSK�UDGLRV�RU�GLVFKDUJH�DQHOHFWUR�PDJQHWLF�SXOVH�WKDW�ZRXOG�ZLSH�RXW�QRQ�VKLHOGHG�HOHFWURQLFV�IRU�D�ILYH�PLOH�UDGLXV���6WDWLRQ�;�LV�H[FHHGLQJ�ZHOO�JXDUGHG�ZLWK0HFKDQLPRUSK�DQG�SRLQW�GHIHQFH�EDWWHULHV�7KH�7UDQVRUELW�&HQWUH LV�WKH�PDMRU�DLUORFN�LQVWDOODWLRQ�RQ�WKH�VXUIDFH�RI�WKH�3ODQHWVKLS���7KLV�LV�ZKHUH�FDUJR�LV�GLVWULEXWHG�WRDQG�FROOHFWHG�IURP�WKH�VXE�VXUIDFH�)DFWLRQV���,W�LV�D�KLYH�RI�DFWLYLW\�DQG�DQ�DLU�WUDIILF�FRQWUROOHU
V�QLJKWPDUH���7KH�7UDQVRUELW�&HQWUH�LVDOVR�D�PDJQHW�IRU�FULPLQDOV�ZKR�ZLVK�WR�SDUWDNH�RI�WKH�JRRGV�EHIRUH�WKH�ULJKWIXO�RZQHU�WDNHV�SRVVHVVLRQ���7KH�;LQHDQ�3ROLFH�IRUFH�LQWKH�&HQWUH�LV�SDUWLFXODUO\�EUXWDO�3RSXODWLRQ�&DOSDFLDQ� ���� 0RVWO\�FRQFHQWUDWHG�LQ�WKH�VHFUHW�DVWHURLG�EDVHV�'RUWKDQ� ���*UR\OH� ���+XPDQ� ���0HQQWDV� ���6WXU
-LQ� ���2WKHUV ��%RQXV�6NLOOV� 0D\�SLFN�RQH�RI� WKHVH�DGGLWLRQDO�VNLOOV�� �&RQVLGHUHG�D�VHFRQGDU\�VNLOO� OHDUQHG�ZKLOH�JURZLQJ�XS�� �$Q\�RWKHU�VSDFH�UHODWHG�VNLOO� IRXQG�LQ�5LIWV�3KDVH�:RUOG���RU�0XWDQWV� LQ�2UELW��FRXOG�EH�XVHG�ZKLOH�FUHDWLQJ� D�FKDUDFWHU�� �7KHVH�IROORZLQJ� VNLOOVZHUH�RULJLQDOO\�SUHVHQWHG�LQ�0XWDQWV�LQ�2UELW��(�9�$� 6KRUW�IRU�([WUD�9HKLFXODU�$FWLYLW\��,QYROYHV�ZRUNLQJ�RXWVLGH�D� VSDFHFUDIW�RU�VWDWLRQ�ZKLOH�ZHDULQJ� D�YDFXXP�VXLW��7KH�VNLOOFRYHUV� VXLW�RSHUDWLRQ�� UHSDLU��GDPDJH�FRQWURO��PDQRHXYULQJ� DQG�NQRZLQJ�ZKDW� WR�GR ZKHQ� WKLQJV�JR�ZURQJ��$�FKDUDFWHU� VKRXOGKDYH�0RYHPHQW��=HUR�*UDYLW\�WR�WDNH�WKLV�VNLOO��1RWH��7KH�(9$�VNLOO�LV�QRW�QHFHVVDU\�IRU�ZDONLQJ�RQ�WKH�VXUIDFH�RI�7HOPLQDU�LQ�DYDFXXP�VXLW��%DVH�6NLOO� ���������SHU�OHYHO�RI�H[SHULHQFH�3LORW� 6SDFHFUDIW�� $GYDQFHG� 7KLV� VNLOO� DOORZV� D� SOD\HU� WR� SLORW� DOPRVW� DQ\� VKLS� LQ� DOPRVW� DQ\� VLWXDWLRQ�� LQFOXGLQJ� LQWHUSODQHWDU\MRXUQH\V��FRPEDW�DQG�FKDVHV��7KH\�FDQ�DOVR�SXOO� IDQF\� VWXQWV��PDNH� ODQGLQJV�YDULRXV�JUDYLW\�ZHOOV� DQG� LI�QHFHVVDU\��FDQ�FXW� WKH
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DPRXQW�RI�IXHO�XVHG�RQ�D�MRXUQH\�E\�XS�WR������%DVH�6NLOO����������SHU�OHYHO�RI�H[SHULHQFH�2UELWDO�1DYLJDWLRQ��&KDUDFWHUV�ZLWK�2UELWDO�1DYLJDWLRQ�ZLOO�EH�DEOH�WR�SORW�FRXUVHV�IRU�WUDYHOOLQJ�LQ�WKH�RUELWDO�SODQHV�RI�7HOPLQDU�DQGDQ\�RUELWLQJ�VKLSV��DQG�ZLOO� NQRZ� WKH�SRVLWLRQV�RI�DQ\�PDMRU� REMHFWV�ZLWKLQ� WKLV� DUHD�� VXFK� DV�;HQLD�*XLOG�VSDFH� VWDWLRQV�� URJXHDVWHURLGV�DQG��QR�JR��]RQHV��%DVH�6NLOO� ��������SHU�OHYHO�RI�H[SHULHQFH�0RYHPHQW��=HUR�*UDYLW\��7KLV�VNLOO�VLPSO\�DOORZV�D�FKDUDFWHU�WR�PRYH�ZLWK�FRPSOHWH� IUHHGRP�LQ�FRQGLWLRQV�RI�]HUR�JUDYLW\��*0VPD\��DW�WKHLU�GLVFUHWLRQ��PDNH�SOD\HUV�UROO�DJDLQVW�WKLV�VNLOO�UDWKHU�WKDQ�PDNLQJ�D�3�3�FKHFN�IRU�GLIILFXOW�PRYHV��&KDUDFWHUV�ZKR�GRQRW� KDYH� WKLV� VNLOO�ZKLOH� LQ� ]HUR� JUDYLW\� ZLOO� KDYH� GLIILFXOW\� LQ� SHUIRUPLQJ� QRUPDO� WDVNV�� ����� VNLOO� SHQDOW\�� UHGXFH� VSHHG� DQGFRPEDW�ERQXVHV�E\�KDOI��%DVH�6NLOO��3�3��PXOWLSOLHG�E\��������SHU�OHYHO�RI�H[SHULHQFH�2[\JHQ�&RQVHUYDWLRQ�2[\JHQ�FRQVHUYDWLRQ�LV�D�SK\VLFDO�VNLOO��DQG�DOORZV�D�FKDUDFWHU�WR�UHGXFH�WKH�DPRXQW�RI�R[\JHQ�WKDW�WKH\�QHHGWR�VXUYLYH��%\�FRQFHQWUDWLQJ�RQ�QRWKLQJ�HOVH��D�FKDUDFWHU�ZLWK� WKLV�VNLOO�FDQ�ORZHU�WKHLU�KHDUWEHDW��PHWDEROLF�UDWH�DQG�EUHDWKLQJ�WRKDOI� WKHLU� QRUPDO� UDWH�� DQG� WKHUHIRUH�� ZLOO� FRQVXPH� KDOI� DV� PXFK� R[\JHQ� �ODVWV� WZLFH� DV� ORQJ��� ,W� LV� RIWHQ� WDXJKW� DV� D� VXUYLYDOSUHFDXWLRQ��,W�DOVR�DGGV�����WR�3�(��DWWULEXWH��%DVH�6NLOO����������SHU�OHYHO�RI�H[SHULHQFH��0XVW�NQRZ�EDVLF�PDWK�9DFXXP�6XUYLYDO��%HLQJ�H[SRVHG�WR�KDUG�YDFXXP�ZLWKRXW�DQ\�SURWHFWLRQ�LV�LQHYLWDEO\�IDWDO��7KLV�VNLOO�VLPSO\�FKDQJHV�WKH�DPRXQW�RIWLPH�WKDW�D�FKDUDFWHU�FDQ�VXUYLYH�LQ�YDFXXP�E\�WHDFKLQJ�WKHP�WKH�ULJKW�WKLQJV�WR�GR��IRU�H[DPSOH��QRW�WU\LQJ�WR�KROG�WKHLU�EUHDWK��)RUHYHU\�SRLQW�WKDW�D�FKDUDFWHU�KDV�LQ�WKLV�VNLOO�WKH\�FDQ�VXUYLYH�RQH�VHFRQG�LQ�KDUG�YDFXXP��&KDUDFWHUV�ZLWKRXW�WKH�VNLOO�FDQ�ODVW�DVPDQ\� VHFRQGV� DV� WKH\� KDYH� 3�(�� SRLQWV�� 1RWH�� 7KLV� VNLOO� DSSOLHV� RQO\� WR� H[SRVXUH� WR� YDFXXP�� 5XQQLQJ� RXW� RI� DLU� LQ� D� VKLS� RUVSDFHVXLW�LV�FRYHUHG�E\�WKH�2[\JHQ�&RQVHUYDWLRQ�VNLOO��%DVH�6NLOO��$XWRPDWLF�VNLOO��7LPH�RI�VXUYLYDO� 6HFRQGV�HTXDO�WR�3�(����VHFRQGV��DQG����VHFRQGV�SHU�OHYHO�RI�H[SHULHQFH�&RPEDW��=HUR�*UDYLW\��%DVLF�DQG�&RPEDW��=HUR�*UDYLW\��$GYDQFHG��7KHVH�VNLOOV�DUH�VLPLODU�WR�WKH�QRUPDO�+DQG�WR�+DQG��%DVLFDQG�+DQG� WR�+DQG��([SHUW� VNLOOV�� DQG�DGYDQFH�ZLWK� OHYHO� LQ� WKH� VDPH�ZD\�� �7ZR�FKDUDFWHUV��ERWK�ZLWK� �&RPEDW��=HUR�*UDYLW\�VNLOOV��ILJKWLQJ�LQ�]HUR�JUDYLW\��ZRXOG�UHVROYH�WKHLU�FRPEDW�DV�QRUPDO��+RZHYHU��D�FKDUDFWHU�ZLWK�WKLV�VNLOO�ILJKWLQJ�LQ�DQ\�NLQG�RIJUDYLW\�KDV�D����PRGLILHU�RQ�DOO�FRPEDW�GLFH�UROOV��LQFOXGLQJ�GDPDJH�UROOV��,Q�DGGLWLRQ��LI�ILJKWLQJ�LQ�]HUR�JUDYLW\�DJDLQVW�VRPHRQHZLWK�QR�]HUR�JUDYLW\�PRYHPHQW�FRPEDW�VNLOOV��VHH�EHORZ���WKH�FKDUDFWHU�JHWV�D����RQ�DOO�FRPEDW�UROOV��H[FOXGLQJ�GDPDJH��DQG�DOVRJHWV� RQH� DGGLWLRQDO� DWWDFN� SHU� PHOHH�� � ,Q� RUGHU� WR� REWDLQ� WKHVH� VNLOOV�� WKH� FKDUDFWHU� PXVW� KDYH� VSHQW� DW� OHDVW� VL[� PRQWKV� LQ� DZHLJKWOHVV�HQYLURQPHQW�3ODFHV�RI�1RWH�7KH�$VWHURLG�,QVWDOODWLRQV DUH�WKH�EHVW�NHSW�VHFUHW�RI�WKH�;LQHDQ�*XLOG���$�FRORQ\�RI�ZLOOLQJ�&DOSDFLDQ�ZRUNHUV�WKULYH�LQ�DQ�DTXDWLFSDUDGLVH�FDUYHG�LQVLGH�D�ODUJH�PHWDO�DVWHURLG���)URP�WKHUH�WKH�ZRUNHUV�RSHUDWH�WKH�0HFKDQLPRUSK�FRQVWUXFWLRQ�IDFLOLWLHV�DQG�PLQLQJLQVWDOODWLRQV�� �2WKHU�DVWHURLGV�KRXVH�GLVXVHG�PLQHV� FRQYHUWHG� LQWR�PLOLWDU\� EDUUDFNV� IRU� WUDLQLQJ�0HFKDQLPRUSK�SLORWV�DV�ZHOO� DVUHVHDUFK�DQG�GHYHORSPHQW���$V�IDU�DV�WKH�JHQHUDO�SRSXODWLRQ�RI�7HOPLQDU�NQRZV�� WKH�;LQHDQV�PLQH�WKH�DVWHURLGV�IRU�PLQHUDOV�DQGLFH�0HFKDQLPRUSK�7\SHV� 7KH�;LQHDQ�0HFKDQLPRUSK� LV� DFWXDOO\� D� ELW� RI� D� P\VWHU\� WR� WKH� RWKHU� IDFWLRQV�� �:LWK� WKH� RUELWHUV� QRWZDQWLQJ�DQ\�SDUW�RI�VXE�VXUIDFH�UHVRXUFH�DFTXLVLWLRQ�VLQFH�WKH�ODVW�RI�WKH�0HFKDQLPRUSK�2IIHQVLYHV��WKH�;LQHDQ�PLOLWDU\�KDV�UHPDLQHGODUJHO\�RXW�RI�SU\LQJ�H\HV���2I�FRXUVH�WKHUH�DUH�PLOLWLD�DQG�FLYLO�GHIHQFH�XQLWV�JXDUGLQJ�WKH�VWDWLRQV�DQG�WKH�7UDQVRUELW�&HQWUH��EXW� LWUHSUHVHQWV�D�PHUH�IUDFWLRQ�RI�WKH�IRUFHV�EDVHG�LQ�KXJH�PLOLWDU\�VWDWLRQV�LQ�WKH�DVWHURLG�EHOW���7KLV�LV�ZKHUH�WKH�0HFKDQLPRUSK�SLORWV�JHWGULOOHG�RQ�VXUIDFH�DWWDFNV�DQG�OLYH�ZHDSRQV�ILUH���7KHVH�SLORWV�IO\�D�KXJH�DUUD\�RI�WUDQVDWPRVSKHULF�ILJKWHUV��GURS�VKLSV��GXDO�UROH�%HWD$PDOJDPDWRUV�DQG�RWKHU�YHKLFOHV�ZLWK�WKH�SULPDU\�UROH�RI�GHIHQGLQJ�0DUGR]L�VXUIDFH�LQWHUHVWV�GXULQJ�RSHQ�FRQIOLFW�;LQHDQ�0HFKDQLPRUSK�3LORW�0�2�67KH� ;LQHD� *XLOG
V� 0HFKDQLPRUSK� SLORWV� UHSUHVHQW� WKH� KLJKHVW� OHYHO� RI� SLORW� WUDLQLQJ� RI� DOO� WKH7HOPLQDU� 0HFKDQLPRUSK� IRUFHV�� � 7KH� SLORWV� ZHDU� YHU\� GLVWLQJXLVKLQJ� DQG� KDUVKO\� FXW� PLOLWDU\XQLIRUPV�� 7KH\� DOVR� JHW� WKHLU� HYHU\� UHDVRQDEOH� DQG� VHPL�OHJDO� ZKLP� FDWHUHG� IRU�� � 7KHVH0HFKDQLPRUSK�SLORWV�GRQ
W�JHW�SDLG�WKH\�JHW�ZRUVKLSHG�7KH�UDQNLQJ�V\VWHP�LV�DQRWKHU�PLOLWDU\�YDULDWLRQ��UG�/LHXWHQDQW� $VVLJQHG�D�7\SH�$OSKD�ILJKWHU�WR�EHJLQ�WKHLU�WRXU�RI�GXW\��QG�/LHXWHQDQW� %HJLQV�UROH�VSHFLDOLVDWLRQ��%RPELQJ��%HWD�0HFKDQLPRUSK�UROHV�HWF��VW�/LHXWHQDQW� $VVLJQHG�DQ�DSSURSULDWH�SHUVRQDOLVHG�0HFKDQLPRUSK�0DMRU��)OLJKW�/HDGHU/LHXWHQDQW�&RORQHO�:LQJ�/HDGHU��%DVH�&RPPDQGHU�&RORQHO�0LVVLRQ�/HDGHU%ULJDGLHU�*HQHUDO� )RUFH�/HDGHU�0�2�6�6NLOOV3LORW��6SDFHFUDIW�$GYDQFHG�������6SDFH�1DYLJDWLRQ�������5DGLR��/DVHU�&RPPXQLFDWLRQV�������:3�(QHUJ\�3LVWRO+DQG�WR�+DQG��([SHUW6WDQGDUG�(TXLSPHQW� $�VXLW� RI�&RPEDW�)OLJKW�$UPRXU�� D�SDODWLDO� DSDUWPHQW�RQ�D�6WDWLRQ�� VSDUWDQEDUUDFNV�RQ� WKH�$VWHURLG�EDVHV�� WKHLU�RZQ�SHUVRQDO�$UPRXU0HFK� IRU� VWDWLRQ� WUDYHO� DQG�SHUVRQDOXVH����GUHVV�XQLIRUPV����FDQWHHQV��ERRW�YLEUR�NQLIH���7KH\�GRQ
W�QHHG�PXFK�PRUH��WKH\�DUH KHURHVDIWHU�DOO�&\EHUQHWLFV� &\EHUQHWLF�0HFKDQLPRUSK�1HXUDO�,QWHUSUHWHU�LV�VWDQGDUG�IRU�DOO�H[FHSW�SVLRQLF�;LQHDQ
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SLORWV����'��&\EHUQHWLF�RU�%LRZDUH�RSWLRQV�PD\�EH�VHOHFWHG�DOVR�
9DQHUP�)DFWLRQ'HVFULSWLRQ� 7KLV�)DFWLRQ�LV� WKH�ODUJHVW�DJULFXOWXUDO�EDVHG�VHWWOHPHQW�RQ�WKH�3ODQHWVKLS�DIWHU� LW�VSOLW� IURP� WKH�9HOD[D�&RPPRQDOLW\IRXU�FHQWXULHV�SUHYLRXV���$IWHU�D�PDVVLYH�WUDQVSRUW�RSHUDWLRQ�IURP�WKH�IXVLRQ�IXHO�VWRUHV�LQ�WKH�ORZHU�KHPLVSKHUH�WR�WKH�JUHDW�VHFWLRQV�RIH[SDQVLYH�FDYHUQV��WKH�IDUPLQJ�FRPPXQLW\�ZRUNHG�KDUG�WR�EXLOG�D�YLDEOH�SODQWDWLRQ���7KH�9DQHUP�EUDQGLVK�WKH�IDFW�WKDW�WKHLU�H[SRUWVIHHG�PRVW�RI�WKH�3ODQHWVKLS�DV�D�V\PERO�RI�SRZHU�DQG�SUHVWLJH���7KH�)DFWLRQ�LV�ZRUULHG�DERXW�WKH�XSFRPLQJ�VXUIDFH�ZDU�DQG�HVSHFLDOO\WKH� SUREDELOLW\� WKDW� WKH� RWKHU� IDFWLRQV� ZLOO� HVWDEOLVK� WKHLU� RZQ� DJULFXOWXUDO� VHFWLRQV�� � 7KH� VSHFLDOLVW� VNLOOV� RI� VXEWHUUDQHDQ� PDVV�DJULFXOWXUH�ZRXOG�EH�QHDUO\� REVROHWH�RQ� WKH� VXUIDFH�RI� D�SODQHW�� �7KH�9DQHUP�DUH�RQO\� LQWHUHVWHG� LQ� NHHSLQJ� WKHLU� UROH� DV� SODQHWDU\SURYLGHU� LQWDFW� E\� SUHSDULQJ� WR� LQYDGH� WKH� VXUIDFH� WR� DFTXLUH� ODUJH� WUDFWV� RI� IXVHURFN� DQG� HVWDEOLVK� WKHLU� QHZ� SODQWDWLRQV�� � 7KHLU0HFKDQLPRUSKV�DUH�FRPPRQO\�GLVJXLVHG�DV�DJULFXOWXUDO�HTXLSPHQW��ZKLFK�VHUYHV�D�GXDO�SXUSRVH���)LUVWO\� WKH�FRPEDW�XQLWV�GRXEOH�DVSURGXFWLYH� YHKLFOHV� WR� IXUWKHU� WKH� 9DQHUP� PRQRSRO\� RQ� WKH� DJULFXOWXUDO� PDUNHW�� 6HFRQGO\�� EHFDXVH� WKH\� DUH� GLVJXLVHG� DV� IDUPPDFKLQHU\��DWWDFNHUV�WKLQN�WZLFH�EHIRUH�GHVWUR\LQJ�WKHP�EHFDXVH�WKH�JHQHUDO�DLP�LV�WR�DQQH[�WKH�DJULFXOWXUDO�ODQG�DQG�PDFKLQHU\�LQ�WKHQDPH�RI� WKH� LQYDGLQJ�IDFWLRQ�� �1RW�PDQ\�RI� WKHVH�DWWHPSWV�KDG�EHHQ�VXFFHVVIXO�KRZHYHU�� VR�DOO�EXW� WKH�RFFDVLRQDO�$VNHOODQ� UDGLFDOOHDYH� WKH�9DQHUP� WR� ZKDW� WKH\� GR� EHVW�� � 7KH�9DQHUP� FRPPXQLW\� KDV� GHYHORSHG� LQWR� D� SODQWDWLRQ�W\SH� JRYHUQPHQW� V\VWHP�ZKHUHSODQWDWLRQ� OHDGHUV� DUH� UHVSRQVLEOH� IRU� WKH� KRXVLQJ� DQG� SD\PHQW� ZRUNHUV� DV� ZHOO� DV� WKH� GHYHORSPHQW� RI� QHZ� SURGXFWV� DQG� JHQHUDOPDLQWHQDQFH���7KH�UHVXOW�LV�PDVVLYH�WRZQVKLSV�WKDW�DUH�VXUURXQGHG�E\�WKH�DJULFXOWXUDO�SODQWDWLRQV���7KH�WRZQVKLSV�KDYH�PRVW�RI�WKH�ELJFLW\�FRPIRUWV�EXW�XVXDOO\�RQ�D�VPDOOHU�VFDOH���7KHLU�PDMRU�VRXUFH�RI�LQWHU�3ODQHWVKLS�LQIRUPDWLRQ�LV�WKH�7HOPLQDU�1HZV�6HUYLFH�6ORZO\�EXW�VXUHO\��WKH�9DQHUP�PLOLWDU\�LV�SRROLQJ�WKHLU�UHVRXUFHV�WR�PRXQW�DQ�H[SHGLWLRQ�WR�WKH�VXUIDFH���5HIUHVKHU�FRXUVHV�RQHQYLURQPHQWDO� ERG\� DUPRXU� XVH� DV�ZHOO� DV�PLOLWDU\� WDFWLFV� DUH� EHLQJ� FRQGXFWHG� VR� WKH�0HFKDQLPRUSK� SLORWV� FDQ� VXUYLYH� D� VXUIDFHEDWWOH�7HUUDLQ�DQG�&OLPDWH� 7KH�9DQHUP�IDUPHUV�HQGHDYRXUHG�WR�ILQG�ODUJH�VXEWHUUDQHDQ�VHFWLRQV�VXLWDEOH�IRU�OD\HULQJ�WRSVRLO�DQG�VHWWLQJXS�K\GURSRQLF�V\VWHPV���7KH�JUHDWHVW�SURSRUWLRQ�RI�FDYHUQ�DUHD�WR�VXQOLJKW�FRQGXFWLRQ�SODWLQJ�ZDV�DOVR�DQ�LPSRUWDQW�SDUW�RI�FKRRVLQJ�DORFDWLRQ�� � 7\SLFDO� 9DQHUP� SODQWDWLRQV� DUH� KRW� DQG� KXPLG� ZLWK� VPDOO� HQFORVHG� HQYLURQPHQWV� ZKHUH� WKH� VXPPHU� PRQWKV� HYHQDFFXPXODWH�WR�GURS�FRQGHQVDWLRQ�RQWR�WKH�SRSXODWLRQ���+LVWRU\�WHDFKHUV�WHOO�FKLOGUHQ�RI�WKH�QDWXUDO� 
UDLQ
�WKDW�RQFH�IHOO�RQ�WKH�KHDGV�RIWKHLU�DQFHVWRUV��EDFN�RQ�WKHLU�KRPH�SODQHWV�6HWWOHPHQW� $UHD� 0RVW� RI� WKH� 9DQHUP� SODQWDWLRQV� RFFXS\� D� ODUJH� SRUWLRQ� RI� WKH� HTXDWRULDO� UHJLRQV� EHWZHHQ� WKH� 9HOD[DQ&RPPRQDOLW\�DQG�WKH�VXUIDFH�0DUGR]L�3RSXODWLRQ�&DOSDFLDQ� ���'RUWKDQ� ���*UR\OH� ���+XPDQ� ���0HQQWDV� ���6WXU
-LQ� ���2WKHUV ��%RQXV�6NLOOV� 1RQH3ODFHV�RI�1RWH�7KH� *UDY�&DYHUQ� LV� WKH� UHVXOW� RI� 9DQHUP� LQJHQXLW\� DQG� WKH� QHHG� WR� XVH� HYHU\� VLQJOH� PLOOLPHWUH� RI� VSDFH�� � $� JLDQWKHPLVSKHULFDO� VHFWLRQ�� WKDW� UXQV� WHQ� ORZHU� OHYHOV� GHHS� DQG� WHQ�PLOHV� ���NP�� LQ� GLDPHWHU�� KDG� EHHQ� FOHDUHG� DQG� ILWWHG� ZLWK� JUDYLW\JHQHUDWRUV�ERXJKW�IURP�WKH�9HOD[D�&RPPRQDOLW\���7KH�*UDYLW\�*HQHUDWRUV�H[WHQG�RYHU�WKH�FHQWUH�RI�WKH�FDYHUQ�RQ�D�VSDQQLQJ�EULGJHMXWWLQJ�LQWR�WKH�DLU���7KH�EULGJH�DFWV�DV�D�FURVVRYHU�EHWZHHQ�WKH�QDWXUDO�LQWHUQDO�JUDYLW\�RI�7HOPLQDU�DQG�WKH�DUWLILFLDOO\�LQGXFHG�JUDYLW\WKDW�HQDEOHV�FURSV�WR�EH�JURZQ�RQWR�WKH�FHLOLQJ�RI�WKH�*UDY�&DYHUQ���7KH�EULGJH�DOVR�VSRUWV�WKH�ILUVW�VXFFHVVIXO�ULJJLQJ�RI�WKH�VXQOLJKWFRQGXFWLRQ�SODWLQJ�E\�FRORQLVWV���7R�DQ�LQKDELWDQW�RI�WKH�*UDY�&DYHUQ��WKH�
VXQOLJKW
�LV�DOZD\V�GLUHFWO\�DERYH�WKHP�LQ�WKH�FHQWUH�RI�WKHVN\�� � �7KH�WULSOH� UHGXQGDQW�JUDYLW\� JHQHUDWRUV�KDYH�\HW� WR� IDLO� LQ� WKH�WZR�FHQWXULHV� VLQFH�HVWDEOLVKPHQW� DQG� WKH� ILQDO� VDIHJXDUG� IURPV\VWHPV�IDLOXUH�LV�WKH�UHYHUVDO�RI�WKH�3ODQHWVKLS
V�JUDYLW\�JHQHUDWRUV�WR�QHJDWH�WKH�JUDYLW\�RI�WKH�ZKROH�FDYHUQ���7KLV�PHDQV�WKDW�WRS�DQGERWWRP�OHYHOV�DUH�VXEMHFWHG�WR�QHDU���]HUR�JUDYLW\��ZKLOH�UHVFXH�HIIRUWV�FDQ�PH�PDGH���7KH�LQKDELWDQWV�RI�WKH�*UDY�&DYHUQ�KDYH�PDGH�DFHOHEUDWLRQ� RI� WKH�*UDYLW\� IDLO�VDIH� WHVW� WKDW� RFFXUV� HYHU\� GHFDGH�� �7RSVLGH� YHKLFOHV� DQG� KRXVLQJ� DUH� VHFXUHG� IRU� DFFLGHQWV� DQG� WKHSODQWDWLRQ�SRSXODWLRQ�PDNHV�WKHLU�ZD\�WR�WKH�&HQWUH�%ULGJH�VSDQQLQJ�WKH�FDYHUQ���7KHQ�WKH�JUDYLW\�LV�VZLWFKHG�RII�WR�HQDEOH�WKH�WHVWLQJRI�WKH�HPHUJHQF\�]HUR�JUDYLW\�V\VWHPV���&KLOGUHQ�DQG�DGXOWV�SOD\�LQ�WKH�]HUR�JUDYLW\�FRQGLWLRQV�IRU�WKH�GXUDWLRQ�RI�WKH�KRXU�ORQJ�WHVW�LQD�FDUQLYDO�DWPRVSKHUH�7KH� 7HOPLQDU� 7UDGH� 6KRZ LV� D� KXJH� DQQXDO� HYHQW� WKDW� EULQJV� YDULRXV� LQGXVWULHV� IURP� RWKHU� IDFWLRQV� DQG� QRQ�DOLJQHGFRPPXQLWLHV�WRJHWKHU���7KH�REMHFW�RI�WKH�WUDGH�VKRZ�LV�WR�DOORZ�LQGXVWULHV��SURGXFH�EX\HUV�DQG�JURZHUV�WR�LQWHUPLQJOH�DQG�GLVFXVV�WKHIXWXUH� RI� DJULFXOWXUDO� GHYHORSPHQWV� DV� ZHOO� DV� QHZ� IDUPLQJ� WHFKQLTXHV� DQG� QHZ� IDUP� HTXLSPHQW�� � $� UHFHQW� GHYHORSPHQW� IURP� DQHQWHUSULVLQJ�QHZ�VWDUWXS�FRPSDQ\�LQ�RQH�RI�WKH�QRQ�DOLJQHG�VHWWOHPHQWV�KDV�EHJXQ�WKH�DJH�RI�WKH�$JUL0HFK���$JUL0HFKV�DUH�FLYLOLDQYHUVLRQV�RI�$UPRXU0HFKV���,QVWHDG�RI�FRPEDW�DUPRXU�DQG�ZHDSRQU\��DQ�$JUL0HFK�LV�HTXLSSHG�ZLWK� WRROV�DQG�VRLO�DQDO\VLV�VHQVRUV�)DUPHUV� HQMR\� WKH� DGGHG� EHQHILWV� RI� SRZHUHG� H[RVNHOHWRQV� LQ� WKHLU� HYHU\GD\� ZRUN�� � 7KH� WUDGH� VKRZ� LV� MXVW� RYHU� D� NLORPHWUH� ORQJ���PLOHV��DQG�JRHV�IRU�WZR�ZHHNV���6HPLQDUV��PDFKLQH�GLVSOD\V��FRPSHWLWLRQV��DQG�D�VLGHVKRZ�IRU�WKH�NLGV�DOORZ�WKH�FRPPXQLWLHV�IURP
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DOO�ZDONV�RI�OLIH�WR�PLQJOH�0HFKDQLPRUSK�7\SHV� 9DQHUP�LV�QRW�D�SUROLILF�GHYHORSHU�RI�0HFKDQLPRUSKV���7KH�3ODQWDWLRQ�&RXQFLO�ERXJKW�WKH�PDMRULW\�RI�WKH9HOD[DQ�&RPPRQDOLW\
V�7\SH�$OSKD�IOHHW�DIWHU�WKH�&RPPRQDOLW\�XSJUDGHG�WKHLU�0HFKDQLPRUSK�IRUFHV�WR�)XVLOLHU�W\SHV��7KH�9DQHUP0HFKDQLPRUSK�KDV�EHHQ�VWULSSHG�GRZQ��XSJUDGHG�DQG�PDLQWDLQHG�VLQFH�EHLQJ�SXUFKDVHG�IURP�VXUSOXV�9HOD[DQ�VWRFNV���7KH\�GR�KDYHWKH� RFFDVLRQDO� IXVLOLHU� RU� DQLPDO� 0HFKDQLPRUSK�� EXW� WKHVH� RQH�RIIV� DUH� EDWWOH� VDOYDJH� WKDW� LV� WKH� SURSHUW\� RI� WKH� SLORW�� 9DQHUPSODQWDWLRQ�PDQDJHUV�KDYH�EHHQ�NQRZQ�WR�ERRVW�WKHLU�0HFKDQLPRUSK�IRUFHV�GXULQJ�WLPHV�RI�VWULIH�ZLWK�PHUFHQDU\�JURXSV�9DQHUP�0HFKDQLPRUSK�3LORW�0�2�6$�W\SLFDO�9DQHUP�0HFKDQLPRUSK�SLORW�LV�D�IDUPHU�RU�ZRUNHU�ILUVW�DQG�D�PLOLWDU\�SLORW�VHFRQG���7KH�9DQHUP�PLOLWDU\�LV�UHDOO\MXVW� DQ� LQIRUPDO� DUPHG� IRUFH� ZLWK� FHUHPRQLDO� XQLIRUPV� DQG� WKH� RFFDVLRQDO� MRLQW� H[HUFLVH� SODQQHG�� � $IWHU� VRPH� EDVLF� WUDLQLQJ� WKH0HFKDQLPRUSK�SLORW�LV�LVVXHG�D�YHKLFOH�DQG�LV�REOLJHG�WR�PDLQWDLQ�LW�LQ�UHWXUQ�IRU�DGGLWLRQDO�PLOLWLD�SD\���7KH�UHVXOW�LV�D�SLORW��ZKLFKNQRZV� KLV� YHKLFOH� LQWLPDWHO\� �IRU� VRPH� UHDVRQ�� WUD\�EDFN� XWLOLWLHV� DUH� SRSXODU�0HFKDQLPRUSK� W\SHV�� DQG� FDQ� SLORW� WKH� YHKLFOH� YHU\SURILFLHQWO\���&UHDWLQJ�D�9DQHUP�0HFKDQLPRUSK�SLORW�GLIIHUV�WR�WKH�RWKHU�)DFWLRQV�EHFDXVH�WKH\�DUH�OLWWOH�PRUH�WKDQ�JORULILHG�FLYLOLDQV�$V�VXFK��XVH�WKH�&LYLOLDQ�2�&�&�ZLWK�WKH�DGGLWLRQ�RI�WKH�0�2�6�VNLOOV�EHORZ���$�9DQHUP�FLYLOLDQ�FDQ�DOVR�FKRRVH�WKLV�0�2�6�DW�OHYHOWKUHH��ILYH��HLJKW�DQG�WZHOYH�LI�WKH\�ZLVK�WR�EHFRPH�D�0HFKDQLPRUSK�SLORW�7KH�UDQNLQJ� V\VWHP�RI� WKH�9HOD[D�0HFKDQLPRUSK�SLORW� LV� DQRWKHU�YDULDWLRQ�RI� D�0LOLWDU\� V\VWHP�� �+RZHYHU�PDQ\�9DQHUPSLORWV�GRQ
W�WKLQN�WRR�PXFK�RI�WKHLU�UDQNV�H[FHSW�GXULQJ�RIILFLDO�IXQFWLRQV�DQG�PLOLWDU\�H[HUFLVHV�� � �$�FRPPRQ�VWDWHPHQW�IURP�ORFDOVZKHQ�DVNHG�E\�RXWVLGHUV�RI�WKH�ZKHUHDERXWV�RI�DQ�RIILFHU�RIWHQ�JRHV�OLNH���/LHXWHQDQW 0HOQXP"��+PP«�\RX�SUREDEO\�PHDQ�ROG�%\OO0HOQXP��WKH�$TXHGXFW�)RUHPDQ�RQ�OHYHO�ILYH���+H�GULYHV�DQ�ROG�����8WH�WKDW�,
P�SUHWW\�VXUH�
PRUSKV�LQWR�VRPHWKLQ
��3ULYDWH� ����RI�WKH�9DQHUP�PLOLWLD�DUH�3ULYDWHV�&RUSRUDO�8VXDOO\�PHDQV�WKDW�WKH\�KDYH�D�GHFHQW�ZRUNVKRS�6HUJHDQW� *R�WR�ZHHNO\�PHHWLQJV�WR�NHHS�XS�ZLWK�PLOLWDU\�GHYHORSPHQWV�/LHXWHQDQW� +DG�WR�JR�WR�WUDGH�VFKRRO�WR�OHDUQ�WURRS�OHDGHUVKLS�VNLOOV�&DSWDLQ� $SDUW�IURP�WKH�IHZ�&RORQHOV��D�&DSWDLQ�LV�WKH�RQO\�SDLG�IXOO�WLPH�9DQHUP�0LOLWLD�VROGLHU�&RORQHO� &RRUGLQDWHV�H[HUFLVHV�DV�ZHOO�DV�0HFKDQLPRUSK�GHSOR\PHQWV�DQG�DVVLJQPHQWV�0�2�6�6NLOOV�5HDG�6HQVRU\�,QVWUXPHQWV�������3LORW�0HFKDQLPRUSK�9HKLFOH��3LFN�2QH�7\SH��EXW�XVXDOO\�*HYRU�7UXFN ������1DYLJDWLRQ:HDSRQV�6\VWHPV�RU�$UPRXU0HFK�&RPEDW��SLFN�RQH�+DQG�WR�+DQG��%DVLF6WDQGDUG�(TXLSPHQW�$�VXLW�RI�OLJKW�$UPRXU��RIWHQ�LQ�WKH�ZDUGUREH���DGUHVV� XQLIRUP�� ILHOG� UDGLR�� �� FDQWHHQV�� ERRW� NQLIH�� 7\SH� $OSKD0HFKDQLPRUSK�RU�$UPRXU0HFK�&\EHUQHWLFV�1RQH�
7KH�%HDVW�&ODQ�$VNHOOD'HVFULSWLRQ�7HUUDLQ�DQG�&OLPDWH�6HWWOHPHQW�$UHD�3RSXODWLRQ�&DOSDFLDQ� ���'RUWKDQ� ���*UR\OH� ���+XPDQ� ���0HQQWDV� ���6WXU
-LQ� ���2WKHUV ��%RQXV�6NLOOV�� �+XQWLQJ� � 7KLV� UXOH� RQO\� UHODWH� WR� QRQ�FRPEDW� JDPHKXQWLQJ�� �7KH�DLP�RI�KXQWLQJ� LV� WR� VKRRW� IRU� WKH�EUDLQ� WR�SXW�GRZQ�WKHDQLPDO�ZLWKRXW�WKHP�UXQQLQJ�RU�VXIIHULQJ�QHHGOHVVO\���,I�*DPH�0DVWHUVZLVK�� WKHVH� UXOHV� FRXOG� DOVR� EH� XVHG� IRU� WUDLQHG� VQLSHUV�� EXW� WKLV� LVVWULFWO\�RSWLRQDO�DQG�RQO\�WR�EH�XVHG�LQ�RSWLPDO�VQLSLQJ�FRQGLWLRQV�6PDOO�$QLPDOV ��'������ &RPSOHWHO\�0LVVHV���� 6WULNH�GRHV�QRUPDO�GDPDJH����� &ULWLFDO�6WULNH���[�'DPDJH������ ,QVWDQW�.LOO �VSHFLDO� )LJXUH�� ,PSUHVVLRQ�RI�D�&ODQ�$VNHOODQ�ZDUULRU�ZKR�LV�W\SLFDOO\�LQWRXFK�ZLWK��QDWXUH����0HQQWDV�DUH�PRUH�KDLU\�DQG�&UR�PDJQRQ�ORRNLQJ���3LFWXUH���0DUYHO�&RPLFV�
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/DUJH�$QLPDOV ��'������ &RPSOHWHO\�PLVVHV���� 1RUPDO�6WULNH�GDPDJH����� &ULWLFDO�6WULNH���[�GDPDJH��� ,QVWDQW�.LOO��VSHFLDO�3ODFHV�RI�1RWH�
22UUGGHHUU RRII 88QQLLWW\\ $$FFRROO\\WWHH 66NNLLOOOO 33DDFFNNDDJJHH7KH�RUGHU�RI�8QLW\�VWDUWHG�DV�D�0HQQWDV�VWDWH�RI�PLQG�DQG�GHYHORSHG�LQWR�D�IXOO�IOHGJHG�UHOLJLRQ�ZKHQ�WKH�0HQQWDV�UDFH�WRRNWR�WKH�VWDUV���7KH�UHOLJLRQ�LVQ
W�DERXW�ZRUVKLSLQJ�DQ\�GHLW\��EXW�WKH�SHUVRQ
V�VXUURXQGLQJV���,I�WKH�$FRO\WH�IRXQG�KLV�RU�KHU�LQQHU�SHDFHZLWK�WKH�VXUURXQGLQJV��WKHQ�WKH\�KDYH�DFKLHYHG�WKHLU�2UGHU
V�JRDO���+RZHYHU��WKH�ILQDO�SHDFH�LV�D�KDUG�MRXUQH\���$Q\�DVSHFW�RI�OLIH�WKDWGLVWXUEV�WKH�IROORZHU�RI��8QLW\��VKDWWHUV�WKHLU�LQQHU�SHDFH���,Q�IDFW��WKH�ILQDO�JRDO�LV�D�YHU\�UDUH�DFKLHYHPHQW�E\�UHJXODU�IROORZHUV���7KHEHVW�DQ�$FRO\WH�FRXOG�KRSH�IRU�ZRXOG�EH�D�FDUHIXOO\�RUJDQLVHG�H[LVWHQFH�WKDW�GRHV�OLWWOH� WR�KXUW� WKH�VXUURXQGLQJV�� ��8QLW\��IROORZHUVKDYH�D�UHVSHFW�IRU�OLIH�DQG�ZLOO�QRW�NLOO�XQOHVV�WKHUH�LV�DQ��XQQDWXUDO��DWWHPSW�RQ�WKHLU�OLYHV��VRPHWKLQJ�RWKHU�WKDQ�DQ�DQLPDO�RU�DFW�RIQDWXUH��RU�WKHUH�LV�D�GHVHFUDWLRQ�RI�WKH�HQYLURQPHQW�WKDW�FRXOG�QRW�EH�UHGHHPHG�QRU�UHSDLUHG�7KHUH�LV�D�FKDQFH�WKDW�LI�DQ�$FRO\WH�RI�8QLW\�VHHV�D�WHUULEOH�GHVHFUDWLRQ�RI��OLIH��WKDW�WKH\�ZLOO�GR�DQ\WKLQJ�LQ�WKHLU�SRZHU�WRULJKW�WKH�ZURQJ���,Q�JDPH�WHUPV� LI�D�IRUHVW�LV�UD]HG��DQ�DQLPDO�VKRW�IRU�SOHDVXUH��DQG�QRW�IRRG���FDOORXV�SROOXWLRQ�RI�WKH�HQYLURQPHQW�LVZLWQHVVHG�DQG�RWKHU�VLPLODU�WUDYHVWLHV�WR�WKH�ZRUOG�LQ�ZKLFK�WKH\�OLYH��WKH�$FRO\WH�PXVW�UROO�WR�SUHYHQW�WKHPVHOYHV�IURP�ORVLQJ�FRQWURO�:KLOH�QRW�D�EHUVHUNHU�UDJH��WKH�$FRO\WH�ZLOO�DWWHPSW�WR�VXEGXH�RU�KDUP�WKH�SHUSHWXDWRU�RI�WKH�FULPH�LI�WKH�SOD\HU�UROOV�XQGHU�����PLQXV���SHU�DGGLWLRQDO�OHYHO�RI�H[SHULHQFH��DOVR�GHGXFW�ERQXVHV�WR�0�(�DWWULEXWH�LI�DSSOLFDEOH�E\�XVLQJ�WKH�DWWULEXWH�WDEOH�SHUFHQWDJH�LQ�WKH,�4�URZ��,W�LV�XVXDOO\� WKH�\RXQJHU�$FRO\WHV�ZKR�VWDUW�EDWWOHV�RU�FRPPLW�DFWV�RI�SROLWLFDO�VWXSLGLW\�E\�ORVLQJ�WKHLU�FDOP�DW�LQRSSRUWXQHPRPHQWV�$�8QLW\�)ROORZHU�GRHV�QRW�KDYH�WR�EH�D�QDWXUH�EXII�RU�HYHQ�OLYH�RXWVLGH�D�FLW\���)ROORZHUV�RI�WKH�8QLW\�FDQ�EH�IRXQG�LQ�DQ\�RIWKH�IDFWLRQV��KRZHYHU��IXOO�IOHGJHG�$FRO\WHV�DUH�DOO�D�SDUW�RI�WKH�$VNHOODQ�&ODQ���2WKHU�IDFWLRQV��H[FHSW�WKH�'HVKOHUU��DOORZ�$FRO\WHVDQG�0LQLVWHUV�RI� WKH�8QLW\� WR�FRQGXFW� VHUPRQV�DQG�VSLULWXDO� JXLGDQFH�� �7KH\�PXVW� VWLFN� WR� VWULFW� DQWL�SROLWLFDO� JXLGHOLQHV� WR�SUHYHQWEHLQJ�HMHFWHG�IURP�D�ULYDO�)DFWLRQ�FRPPXQLW\��ZKLFK�DUH�DOZD\V�DGKHUHG� WR�EHFDXVH� WKH�8QLW\� WHDFKLQJV� WHOO� WKHP� WR�QRW� �5RFN�WKH%RDW�� 7KLV� VNLOO� SDFNDJH� LV� DGGLWLRQDO� WR� VWDQGDUG�2�&�&� DQG�5�&�&� VNLOOV�� � 7KH�QHJDWLYH� WR� EHLQJ� DQ�$FRO\WH� LV� RI� FRXUVH� WKHLUGHYRWLRQ� WR� RQH� IDFWLRQ� DQG� WKH� VWURQJ� WHDFKLQJV� RI� 8QLW\� WKDW� RFFDVLRQDOO\� PDNH� VRPH� $FRO\WHV� VQDS� ZKHQ� WKHLU� WHDFKLQJV� DUHEODWDQWO\�DQG�KRUULEO\�FRXQWHUHG�$OLJQPHQW�5HVWULFWLRQV�$Q\�H[FHSW�0LVFUHDQW�DQG�'LDEROLF�$FRO\WH�6NLOOV�+ROLVWLF�0HGLFLQH�������/DQJXDJH��)OXHQW�LQ�$//�WKH�FRPPRQ�7HOPLQDU�/DQJXDJHV������/LWHUDF\��7HOPLQDU�/DQJXDJHV������/RUH��7HOPLQDU�+LVWRU\�������/RUH��7KH�7HDFKLQJV�RI�WKH�8QLW\ ��������7HDFKLQJ��������$FRO\WH�3HQDOWLHV��/RVV�RI�FRQWURO�DQJHU�DW���������SHU�DGGLWLRQDO�OHYHO�RI�H[SHULHQFH���,QFOXGH�0�(�ERQXVHV�DV�GHVFULEHG�DERYH�
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0HFKDQLPRUSK�7\SHV�$VNHOODQ�0HFKDQLPRUSK�3LORW�0�2�67KH� 9HOD[D� 0HFKDQLPRUSK� LV� QRWHG� IRU� LWV� QREOH� KXPDQRLG� IRUPUHPLQLVFHQW� RI� D� WHFKQRORJLFDO� .QLJKW�� � $V� VXFK� WKH� SLORWV� WDNH� RQ� WKHPDQWOH� RI� WKH� SURWHFWRUV� RI� WKH� &RPPRQDOLW\�� WKH� 0HFKDQLPRUSK'HIHQGHUV�7KH� UDQNLQJ� V\VWHP� RI� WKH� $VNHOODQ� 0HFKDQLPRUSK� SLORW� LVPRUH�D�UHOLJLRXV�DFKLHYHPHQW�UDWKHU�WKDQ�D�UDQN�'LVFLSOH� &XW�WKHLU�WHHWK�RQ�$UPRXU0HFKV�URYLQJ�WKH�QDWXUH�UHVHUYHV�$FRO\WH� *XDUGLQJ�ERUGHUV�LQ�7\SH�$OSKD�0HFKDQLPRUSKV�3ULHVW� %OHVVHG�ZLWK�D�0HFKDQLPRUSK�%LVKRS� 6TXDG�/HDGHU$UFK�%LVKRS�&KLHI�&DUHWDNHU�DQG�1DWXUH�5HVHUYH�&RPPDQGHU&KDQFHOORU�0LVVLRQ�DQG�=RQH�&RPPDQGHU+LJK�&KDQFHOORU� 7DVN�IRUFH�&RPPDQGHU0�2�6�6NLOOV3LORW��3LFN�2QH ������5LGH�([RWLF�$QLPDOV������:3�5LIOH:3�.QLIH:3�6WDII+DQG�WR�+DQG��0DUWLDO�$UWV6WDQGDUG�(TXLSPHQW� $�VXLW�RI�)LHOG�$UPRXU��ILHOG�UDWLRQV����ZHHNV���DQ�DSDUWPHQW��DQ�$OO�WHUUDLQ�KRYHU�YHKLFOH����GUHVV�XQLIRUPV�ILHOG�UDGLR����FDQWHHQV��ERRW�NQLIH��FRYHUDOOV��FLYLOLDQ�FORWKLQJ�&\EHUQHWLFV� &\EHUQHWLF�0HFKDQLPRUSK�1HXUDO�,QWHUSUHWHU�WR�VWDUW��DYRLG�ELRQLFV�DQG�KHDY\�HQKDQFHPHQW�
0DUGR]L�)DFWLRQ'HVFULSWLRQ� 6LFN�RI�WKH�XQGHUJURXQG��WKH�0DUGR]L�EXLOW�RQ�DQG�GHIHQGV�ODUJH�WUDFWV�RI�WKH�VXUIDFH�DQG�WKH�OHYHOV�LPPHGLDWHO\�EHORZWKHP�� �:KLOH�WKH\�EXLOW� WKHLU� VXUIDFH�FRORQLHV�� WKH�0DUGR]L� DOVR�ERUURZHG�PLOOLRQV�RI�7RNHQV�ZRUWK� RI� HTXLSPHQW�DQG� UHVRXUFHV� WRLPSOHPHQW�D� ORQJ�WHUP�0�)RUPLQJ�SURMHFW�RQ� WKH�3ODQHWVKLS
V� VXUIDFH�� �7KH�6WXU
-LQ� HQJLQHHUV� WKDW� VROG� WKH�0DUGR]L�RQ� WKH�SURMHFWZHUH�FHUWDLQ�WKDW�WKH�VXUIDFH�ZRXOG�EH�KDELWDEOH�ZLWKLQ�D�FHQWXU\�DQG�D�KDOI���7KH�GUHDP�IRU�WKH�QH[W�JHQHUDWLRQV�RI�0DUGR]L�WR�WRXFKWKH�VN\�ZDV�WKH�GULYLQJ�IRUFH�EHKLQG�WKH�)DFWLRQ
V�KD]DUGRXV�PRYH�WR�WKH�VXUIDFH���7KH�OLJKW�DWPRVSKHUH�RI�WKH�0HFKDQRLG�3ODQHWVKLSZRXOG�QHHG�VHULRXV�EROVWHULQJ�ZLWK�R[\JHQ�DQG�QLWURJHQ� WR�SURYLGH�D�EUHDWKDEOH�PL[WXUH� WKDW�HYHU\ERG\�FRXOG�EUHDWKH�� �$�FDUHIXOO\GUDIWHG�WUDGLQJ�DJUHHPHQW�ZLWK�DOO�RI�WKH�PDMRU�IDFWLRQV�DQG�VRPH�QRQ�DOLJQHG�VHWWOHPHQWV�JDYH�WKH�0DUGR]L�WKH�UHVRXUFHV�WKH\�QHHGHGWR�EHJLQ�WKHLU�GUHDP���7KH�QH[W�ILIW\�\HDUV�ZHUH�YHU\�KDUVK�IRU�WKH�6XUIDFH�GZHOOHUV���7KH�OLJKW�JUDYLW\�HQDEOHG�IDVW�FRQVWUXFWLRQ�DQG�WKHLQVWDOODWLRQ�RI�JUDYLW\�JHQHUDWRUV�SURYLGHG�WKH�SRSXODWLRQ�ZLWK�DQ�HVVHQWLDO�FLW\�HQYLURQPHQW�WKDW�ZRXOG�SUHYHQW�WKH�SK\VLFDO�ZDVWLQJWKDW� WKH�RQH� WKLUG� VWDQGDUG� SXOO� ZRXOG� FDXVH�� � 7KH�0DUGR]L� DUH� WKH� VHFRQG� ODUJHVW� SURGXFHUV� RI� DJULFXOWXUDO� SURGXFWV� RQ� 7HOPLQDUKRZHYHU�WKHLU�RYHUDOO�FURS�DUHDV�DUH�VWLOO�D�PHUH�IUDFWLRQ�RI�WKH�LQJHQLRXV�9DQHUP�ODQG�XVH�DV�WKH�DWPRVSKHUH�LV�VWLOO�QRW�VXLWDEOH�IRUPDVV�YHJHWDWLRQ�SODQWDWLRQV���7KH�FLWLHV�DUH�GRPHG�DQG�VKLHOGHG�DQG�WKH�0DUGR]L�DUH�WKH�VHOI�DSSRLQWHG�PDLQWDLQHUV�RI�WKH�$WPRVSKHUHJHQHUDWRUV�+RZHYHU�WKH�VXUIDFH�GZHOOHUV�FRXOG�QRW�VKDNH�WKHLU�VXE�VXUIDFH�WLHV�IRU�DQRWKHU�RQH�KXQGUHG�DQG�WKLUW\�\HDUV���/RDQV�PXVW�EHUHSDLG� DQG� WKH�0DUGR]L� GHEW�ZDV� WR� EH� UHSDLG� LQ� OX[XU\� LWHPV� DQG�ZHDSRQV�� � $� ELWWHU� UHVHQWPHQW� WRZDUGV� WKH� VXE�VXUIDFH� IDFWLRQVVORZO\�EUHZHG��DV�WKH�UHVRXUFH�VWUDSSHG�)DFWLRQ�FRXOG�QRW�DIIRUG�PDQ\�RI�WKH�YHU\� LWHPV�WKH\�PDVV�SURGXFHG���$V�WKH�GHFDGHV�ZRUHRQ��DQG�TXDOLW\�RI� OLIH�VORZO\� LPSURYHG�� WKH�VXUIDFH�GZHOOHUV�FRQVLGHUHG� WKHPVHOYHV� WKH�ULJKWIXO�FRQWUROOHUV�RI� WKH�7HOPLQDU� VXUIDFH�:LWKLQ�WKH�QH[W� ILIW\�\HDUV� WKH�DWPRVSKHUH�ZRXOG�EH� WKLFN�HQRXJK�WR�EUHDWKH�XQDVVLVWHG�DQG� WKH�GRPHV�RI� WKH�0DUGR]L�FLWLHV�ZRXOGRSHQ���2I�FRXUVH�JUDYLW\�JHQHUDWRUV�ZRXOG�VWLOO�EH�QHFHVVDU\�IRU�HYHU\GD\�OLYLQJ��EXW�ORZ�JUDY�PDVV�DJULFXOWXUH�SUHVHQWHG�DQ�HQRUPRXVSRWHQWLDO�IRU� WKH�0DUGR]L�)DFWLRQ���7KHLU�KRSHV�DQG�GUHDPV�WR�FXW�WLHV�ZLWK� WKH�VXE�VXUIDFH�DQG�EHFRPH�WRWDOO\� LQGHSHQGHQW�ZHUH�VRFORVH�WR�IUXLWLRQ���7KH�VDFULILFHV�RI�WKUHH�JHQHUDWLRQV��IRU�PRVW�UDFHV��ZRXOG�JLYH�WKH�0DUGR]L�D�EUDQG�QHZ�HQYLURQPHQW�RI�WKHLU�RZQFUHDWLRQ�

)LJXUH�� DQ�H[DPSOH�RI�D�5RERWLF�$QLPDO�7\SH�$OSKD0HFKDQLPRUSK�LQ�FRPEDW�PRGH���3LFWXUH���0DUYHO�&RPLFV�
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2I�FRXUVH�WKH�RWKHU�IDFWLRQV�IDLOHG�WR�VHH�LW�WKDW�ZD\�� �7KH�0DUGR]L�DUH�IXULRXV�DW� LQWHOOLJHQFH�UHSRUWV�DQG�7�1�6�EURDGFDVWVVKRZLQJ�D�VWHDGLO\�LQFUHDVLQJ�QXPEHU�RI�PLOLWDU\�XQLWV�EHLQJ�FUHDWHG���5HVRXUFH�UDLGV�DUH�EHFRPLQJ�PRUH�DQG�PRUH�IUHTXHQW�EHWZHHQWKH�VXE�VXUIDFH�VHWWOHPHQWV�DV�WKH\�UHDG\�IRU�WKH�ELJ�SXVK�WR�WKH�VXUIDFH���,W�LV�D�SXVK�WKDW�WKH�0DUGR]L�DUH�GHWHUPLQHG�WR�UHVLVW���1RZZLWK�WKHLU�VHFUHW�GHDO�LQ�SODFH�ZLWK�WKH�;LQHDQ�*XLOG�� WKH�0DUGR]L�DUH�VORZO\�EXLOGLQJ�XS�D�VXUSOXV�ZHDSRQV�VWRFNSLOH�ZKLFK�ZLOO� EHXVHG�DJDLQVW�WKHLU�VXE�VXUIDFH�EUHWKUHQ���,W�LV�D�ZDU�WKDW�ZLOO�WRXFK�WKH�VRXOV�RI�HYHU\�EHLQJ�ZKR�PDNHV�XS�WKH�0DUGR]L�)DFWLRQ���7KHSHRSOH� ZRUNHG� VR� KDUG� IRU� WKHLU� QHZ� KRPH� DQG� WKH\� ZLOO� QRW� DOORZDQ\RQH� HOVH� WR� WDNH� LW� DZD\� IURP� WKHP�� � 7KH� 'RUWKDQ� SRSXODWLRQSDUWLFXODUO\�ZLOO�FDOO�D�PDVVLYH�%ORRG�)HXG�RQ�DQ\�)DFWLRQ�RU�&ODQ�ZKRGDUHV�WU\�WR�DWWDFN�WKHLU�VXUIDFH�KRPH�7HUUDLQ�DQG�&OLPDWH�:KLOH�LW�LV�SRVVLEOH�WR�YHQWXUH�RQWR�WKH�VXUIDFHZLWKRXW�EUHDWKLQJ�DSSDUDWXV�� WKH�GXUDWLRQ�RI�H[SRVXUH�LV� OLPLWHG�E\�UDFHDQG�SK\VLFDO�FRQGLWLRQ�DQG�WKH�PD[LPXP�WLPH�EHIRUH�WR[LF�JDV�EXLOG�XSLV�PHDVXUHG� LQ�PLQXWHV���7HOPLQDU
V�VXUIDFH�DOVR�VPHOOV�DFLGLF�DQG�WDNHVVRPH�JHWWLQJ�XVHG� WR�� �:LQG�FXUUHQWV�DUH�JHWWLQJ� VWURQJHU�HYHU\�\HDU� DVWKH�DWPRVSKHUH�VWHDGLO\�WKLFNHQV���7KH�QDWXUDO�KHDW�RI�WKH�VXQ�LV�FUHDWLQJFRQYHFWLRQ� ZHDWKHU� SDWWHUQV�� � $V� WKH� QLWURJHQ�R[\JHQ� DWPRVSKHUHVWDELOLVHV�� WKH�FRPELQDWLRQ�RI�VXQOLJKW�DQG�DUWLILFLDOO\� LQWURGXFHG�JDVVHVZLOO� VRRQ� IRUP� D� YLDEOH� VRODU�FRVPLF� UDGLDWLRQ� EDUULHU�� �'XULQJ� WKH� ODVWWZHQW\� \HDUV� RI�0�)RUPLQJ�� D� QHZ� SURFHVV� RI� VHHGLQJ� WKH� DWPRVSKHUHZLWK�ZDWHU�YDSRXU�DV�ZHOO�DV�WKH�HYHQWXDO�HVWDEOLVKPHQW�RI�VXUIDFH�ZDWHUZLOO�SURGXFH�D�QDWXUDO�FORXG�FRYHU�6HWWOHPHQW� $UHD� 7KH� 0DUGR]L� SULPDU\� FLW\� RI� ;LOWKLD �DIWHU� WKH6WXU
-LQ�ZKR� VWDUWHG� WKH�0�)RUPLQJ�SURSRVDO�� DQG� RXWO\LQJ� VHWWOHPHQWVDUH� PDLQO\� FRQFHQWUDWHG� DW� WKH� HTXDWRULDO� UHJLRQ� RQ� 7HOPLQDU
V� H[DFWRSSRVLWH�RI�WKH�9HOD[DQ�%DWWOHFUXLVHU�DLUORFN���7KH�ZHDSRQV�DQG�OX[XU\�LWHPV�IDFWRULHV�DUH�VLWXDWHG�LQ�WKH�OHYHOV�GLUHFWO\�EHORZ�;LOWKLDZKHUH�WKH�PDMRULW\�RI�WKH�0DUGR]L�ZRUN�RII�WKHLU�UHVRXUFH�GHEW�WR�WKH�VXE�VXUIDFH���2WKHUV�PDLQWDLQ�WKH�$WPRVSKHUH�FRQYHUWHUV�DQG�WKHDJULFXOWXUDO� IDFLOLWLHV�� � 7KH� SULPDU\� FLW\� KDV� D� SUHIDEULFDWHG� DQG� VWHULOH� ORRN� WR� LW�� DV� ;LOWKLD� ZDV� QHYHU� PHDQW� WR� EH� D� SHUPDQHQWVWUXFWXUH�� �:KHQ�WKH�KXJH�FOHDU�GRPHV�DUH�UHPRYHG��DQG�WKH�7HOPLQDU�DLU� ILOOV� WKH� OXQJV�RI�HYHU\�0DUGR]L�� WKH\� LQWHQGHG� WR�EXLOG�DEHDXWLIXO�FLW\�WR�UHSODFH�;LOWKLD��ILOOHG�ZLWK�DUW��IDXQD��DQG�SLFWXUHVTXH�DUFKLWHFWXUH�3RSXODWLRQ�&DOSDFLDQ� ���'RUWKDQ� ���*UR\OH� ���+XPDQ� ���0HQQWDV� ���6WXU
-LQ� ���2WKHUV ��%RQXV�6NLOOV�1RQH3ODFHV�RI�1RWH�7KH� $WPRVSKHUH� *HQHUDWRUV�DUH� HTXDOO\� LQWHUVSHUVHG� LQ� ORFDWLRQV� WKURXJKRXW� 7HOPLQDU
V� VXUIDFH�� � 7KHUH� DUH� QLQH� KXJHJHQHUDWRUV�LQ�WRWDO��DOO�MHDORXVO\�DQG�WKRURXJKO\�JXDUGHG�E\�WKH�0DUGR]L���7KHUH�ZHUH�RULJLQDOO\�WZHOYH�JHQHUDWRUV�EXW�D�KXJH�IDOOLQJRXW�ZLWK�WKH�'HVKOHUU�&ODQ�UHVXOWHG�LQ�WKH�GHVWUXFWLRQ�RI�WKUHH���:KLOH�WKH�JHQHUDWRUV�WKHPVHOYHV�DUH�RII�OLPLWV��WKHUH�DUH�SOHQW\�RI�WRXUVWKDW�HQDEOH�WKH�KXJH�WZR�KXQGUHG�PHWUH�ORQJ�DQG�RQH�KXQGUHG�DQG�ILIW\�PHWUH�WDOO�VWUXFWXUHV�WR�EH�YLHZHG�IURP�DIDU�7KH�)LHOG�RI�'UHDPV LV�D�SRSXODU�KROLGD\�VSRW�RQO\�DYDLODEOH�WR�0DUGR]L�FLWL]HQV�VLQFH�UHSHDWHG�DWWHPSWV�E\�&ODQV�'HVKOHUUDQG�$VNHOOD�WR�WDNH�RYHU�� �7KHUH�LV�RQH�JHQHUDWRU�QHDU�;LOWKLD�ZKHUH�DQ�DGGLWLRQDO�VHW�RI�VKLHOGLQJ�DQG�GHYHORSPHQW�KDV� FUHDWHG� WKHHQYLURQPHQW�WKDW�HYHU\�0DUGR]L�GUHDPV�DERXW���$�WULDO�HFRV\VWHP�DQG�PLFUR�ZHDWKHU�PRGHOOHU�HQDEOH�D�RQH�VTXDUH�NLORPHWUH�WUDFW�RI7HOPLQDU�VXUIDFH��VXUURXQGLQJ�WKH�JHQHUDWRU�� WR�EHFRPH�D�VXUIDFH�SDUDGLVH���:HDWKHU�H[SHULPHQWV�HYHQ�SURYLGH�HYHQWV�VXFK�DV�ZDWHUFRQGHQVDWLRQ�IRUPLQJ�FORXGV�DQG�LQ�WKH�ULJKW�FRQGLWLRQV��DFWXDO�UDLQ���$W�SUHVHQW�WKH�)LHOG�RI�'UHDPV�LV�D�ZRUNLQJ�H[SHULPHQW�RQ�ORZJUDYLW\�DJULFXOWXUH�DQG�ZHDWKHU�FRQGLWLRQV���0DUGR]L�WRXULVWV�JR�IRU�D�VHPL�UHOLJLRXV�H[SHULHQFH�DQG�WR�PDNH�WKHPVHOYHV�IHHO�WKDW�WKHLUVDFULILFH�ZDV�QRW�D�ZDVWHG�GUHDP�� �7KHUH�LV�D� ODUJH�0HFKDQLPRUSK�FRQWLQJHQW�ERWK� LQ�SODLQ�YLHZ�DQG�VHFUHWHG�DZD\� WKURXJKRXW� WKHWRXULVW�DUHDV���7KH�FRQVWDEXODU\�ULGHV�SRZHUF\FOH�$UPRXU0HFKV�WR�NHHS�WKH�SHDFH�DQG�SUHVHUYH�WKH�LQWHJULW\�RI�WKH�HFRV\VWHP�0HFKDQLPRUSK�7\SHV� 7KH�0DUGR]L�GRHV�QRW�OLPLW�WKHPVHOYHV� WR�DQ\�SDUWLFXODU�W\SH�RI�0HFKDQLPRUSK���:KLOH�IURQW�OLQH�EDWWOHVZLOO� LQLWLDOO\� EH� PHW� ZLWK� ROGHU� 7\SH� $OSKD� XQLWV�� WKH� VSHFLDOLVW� )XVLOLHU� RU� $QLPDO� 0HFKDQLPRUSKV� ZLOO� XVXDOO\� EH� VHQW� DVUHLQIRUFHPHQW�RU�IODQNLQJ� IRUFHV���7KH�0DUGR]L�KDV�DOVR�HPEUDFHG�WKH�DHULDO�GHVLJQV�DQG�KDV� WKH�VHFRQG�ODUJHVW�DWPRVSKHULF� IOHHW�RI0HFKDQLPRUSKV�RQ�7HOPLQDU���:KLOH�WKH�7\SH�$OSKD�0HFKDQLPRUSKV�DUH�XVXDOO\�JURXQG�XQLWV��WKH�PDMRULW\�RI�PRGXODWLQJ�W\SHV�DUHDLU� FRPEDW� YHKLFOHV�� �*UR\OH�SLORWV�KDYH� IDOOHQ� LQ� ORYH�ZLWK� FUHDWLQJ� KXJH�ZLQJHG�&UHDWXUH�0HFKDQLPRUSKV� VWUDLJKW� RXW� RI� DQFLHQW*UR\OH�0\WKRORJ\���7KHVH�DFH�SLORWV�ZLOO�DOORZ�WKHLU�&UHDWXUH�VKDGRZV�WR�IDOO�RYHU�WKH�HQHP\�EHIRUH�PRGXODWLQJ�LQWR�FRPEDW�PRGHV�WRGLVSDWFK�WKHP�0DUGR]L�0HFKDQLPRUSK�3LORW�0�2�67KH�0DUGR]L�0HFKDQLPRUSK�SLORW�LV�DQ�DJJUHVVLYH�DQG�UXWKOHVV�ZDUULRU�ZKR�LV�GHWHUPLQHG�WR�ULG�RI�DQ\�VXE�VXUIDFH�GZHOOHU�DV�TXLFNO\

)LJXUH�� P\�LPSUHVVLRQ�RI�WKH�$WPRVSKHUH�&RQYHUWHUV�ULSSHGIURP�VRPHZKHUH�HOVH��:DU�3ODQHWV"�
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DV�SRVVLEOH���7KHUH�LV�D�NLQG�RI�KRQRXU�V\VWHP�ZLWKLQ�WKH�0DUGR]L�ZDUULRU�WURRSV�WKDW�GHPDQGV�WKH�ZDUULRU�VLQJO\�GHIHDW�WKHLU�RSSRQHQWLQ�FRPEDW���,I�WKH�RSSRUWXQLW\�SUHVHQWV�LWVHOI��0DUGR]L�0HFKDQLPRUSK�SLORWV�ZLOO�FDOO��GLEV��RQ�DQ�HQHP\�XQLW�DQG�RWKHUV�ZLOO�QRW�DWWDFNXQWLO�VSHFLILFDOO\�UHTXHVWHG�WR���$�IHZ�VHPL�VHFUHW� WUDLQLQJ�H[HUFLVHV�ZLWK� WKH�;LQHDQV�KDV�HQDEOHG�D�JRRG�ZRUNLQJ� UHODWLRQVKLS�ZLWKWKHP�WKDW�ZLOO�EH�HVVHQWLDO�WR�UHSHO�WKH�LQFXUVLRQV�RI�RWKHU�IDFWLRQV�7KH�UDQNLQJ�V\VWHP�RI�WKH�0DUGR]L�0HFKDQLPRUSK�SLORW�LV�\HW�DQRWKHU�YDULDWLRQ�RQ�D�PLOLWDU\�V\VWHP�(QVLJQ��7UDLQHG�DV�SDUW�RI�WKH�IDVW�DWWDFN�7\SH�$OSKD�VTXDG�DQG�WKH�DLU�ZLQJ��QG�/LHXWHQDQW��$VVLJQHG�WR�HLWKHU�WKH�*URXQG�RU�$LU�:LQJV�EDVHG�RQ�PHULW��VW�/LHXWHQDQW��$VVLJQHG�D�SHUPDQHQW�0HFKDQLPRUSK�XQLW�EDVHG�RQ�VNLOOV�/LHXWHQDQW�&RPPDQGHU�$VVLJQHG�D�VTXDG�&RPPDQGHU� $VVLJQHG�D�ZLQJ�RU�SODWRRQ�&DSWDLQ� $VVLJQHG�D�GLYLVLRQ�&RPPRGRUH� 7DVN�IRUFH�OHDGHU�RU�EDWWOH�FRRUGLQDWRU�0�2�6�6NLOOV3LORW��SLFN�RQH�$LU�DQG�RQH�*URXQG�(IIHFW�YHKLFOH ������/DQG�1DYLJDWLRQ�������:3�(QHUJ\�3LVWRO+DQG�WR�+DQG��0DUWLDO�$UWV6WDQGDUG�(TXLSPHQW� $�VXLW�RI�)LHOG�$UPRXU��ILHOG�UDWLRQV����ZHHNV���DQ�DSDUWPHQW��DQ�$OO�WHUUDLQ�KRYHU�YHKLFOH����GUHVV�XQLIRUPV�ILHOG�UDGLR����FDQWHHQV��ERRW�NQLIH��FRYHUDOOV��FLYLOLDQ�FORWKLQJ�&\EHUQHWLFV� &\EHUQHWLF�0HFKDQLPRUSK�1HXUDO� ,QWHUSUHWHU� WR� VWDUW�� DUH� SDUWLDO� WR� LQWHUQDO� FRPSDVVHV� DQG� UDGLR� V\VWHPV� �3LFN� WZRPLQRU�F\EHUQHWLF�DGGLWLRQV��
7KH�1RQ�$OLJQHG7KHUH�DUH�KXQGUHGV�RI�FRPPXQLWLHV�WKDW�UHIXVH�WR�ILJKW�LQ�WKH�EDWWOHV�WKH�ODUJHU�)DFWLRQV�HQJDJH�LQ���0RVW�RI�WKHVH�VHWWOHPHQWVDUH�VDPH�UDFH�FRPPXQLWLHV�ZKR�ZLVKHG�WR�VWULNH�LW�RXW�RQ�WKHLU�RZQ�DQG�IRUJH�D�QHZ�KRPH���2WKHUV�KDYH�IRXQG�QLFKH�LQGXVWULHV�VXFKDV�5HDOP�(O\VLXP
V�HQWHUWDLQPHQW�LQGXVWU\�RU�RWKHU�VPDOOHU�VHWWOHPHQWV�WKDW�PD\�KDYH�GLVFRYHUHG�IXVLRQ�IXHO�GHSRVLWV�ZLWK�YHU\�XVHIXOPLQHUDOV���6RPH�1RQ�$OOLHG�FRPPXQLWLHV�PD\�LQ�IDFW�KDYH�
OHDQLQJV
�WRZDUGV�QHDUE\�)DFWLRQV��EXW�PRVW�MXVW�ZDQW�WR�EH�OHIW�RXW�RI�WKHVLOO\�LPSHQGLQJ�ZDU�IRU�WKH�VXUIDFH�RI�WKH�3ODQHWVKLS���0DQ\�ZRQGHU�ZK\�WKH�)DFWLRQV�DUH�HYHQ�ERWKHULQJ���7KH�JUDYLWDWLRQDO�SXOO�RI�WKHVXUIDFH�LV�QRW�UHJXODWHG�DUWLILFLDOO\�OLNH�WKH�VXE�OHYHOV���7KH�DEVXUG�UHVXOW�IRU�ZKRHYHU�ZLQV�WKH�VXUIDFH�EDWWOH�LV�WZR�FKRLFHV��$GDSW�WRRQH�WKLUG�JUDYLW\�RU�EXLOG�KXJH�FLWLHV�ZLWK�JUDYLW\�JHQHUDWRUV�LQ�WKHP���-RNH�PDWHULDO�ODWHO\�FHQWUHV�RQ�WKH�IDFW�WKDW�LQ�DQRWKHU�FRXSOH�RIFHQWXULHV��UDFHV�ZLOO�EH�WUDSSHG�RQ�WKH�VXUIDFH�EHFDXVH�WKH\�ZRXOG�QRW�EH�DEOH�WR�KDQGOH�WKH�DUWLILFLDO�JUDYLW\�RI�WKH�VXE�OHYHOV�7KH� IROORZLQJ� 1RQ�$OLJQHG� FRPPXQLWLHV� DUH� WKH� ODUJHU� RI� WKH� GR]HQV� RI� VHWWOHPHQWV� VSUHDG� WKURXJKRXW� WKH� VXE�OHYHOV� RI7HOPLQDU�
&&OODDQQ ''HHVVKKOOHHUUUU WWKKHH ))RRUUVVDDNNHHQQ

)LJXUH�� $ZZ�&
PRQ��LI�WKLV�GRHVQ
W�LQYRNH�WKH�SURSHU�HPRWLRQDO�UHVSRQVH��,�GRQ
W�NQRZ�ZKDW�ZLOO������'HVFULSWLRQ���&ODQ�'HVKOHUU
V�H[LVWHQFH�LV�EDVHG�RQ�D�KRUULEOH�SUHPLVH���7KH\�EHOLHYH�WKH�0HFKDQRLGV�ZHUH�RQ�WKH�ULJKW�WUDFN���7R�EHSRZHUIXO�DQG�ORQJ�OLYHG��WKH\�PXVW�IRUJR�WKHLU�PRUWDO�ERGLHV�DQG�KDYH�WKHLU�EUDLQV�DQG�QHUYRXV�V\VWHPV�ZLUHG�LQWR�PDFKLQHV��$W�ILUVW
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WKH�PRYHPHQW�ZDV�PHUHO\�SDUW�FXOW�SDUW�VXSUHPDFLVW�RUJDQLVDWLRQ���7KH�'HVKOHUU�RULJLQDOO\�VXFFHHGHG�IURP�WKH�9HOD[DQ�&RPPRQDOLW\GXH�WR�GLIIHUHQFHV�LQ�RSLQLRQ�UHJDUGLQJ�WKH�FRORQ\
V�IXWXUH���&ODQ�'HVKOHUU�EHOLHYHG�WKDW�WKH�VHWWOHUV�VKRXOG�EH�FRQFHQWUDWLQJ�RQ�EHDWLQJWKH�UDGLDWLRQ�WUDSSLQJ�WKHP�LQ�WKH�VRODU�V\VWHP�DQG�UHYLYLQJ�WKH�3ODQHW�.LOOHU�WR�ILJKW�WKH�0HFKDQRLGV�ZLWK� WKHLU�RZQ�ZHDSRQV���7KHPDMRULW\�RI�WKH�VHWWOHUV�KDG�UHVLJQHG�WKHPVHOYHV� WR�HWFKLQJ�D�QHZ�OLIH�LQWR�WKH�DUWLILFLDO�SODQHW�DQG�EHOLHYHG�WKDW� WKH�P\VWHULRXV�IRUFHWKDW� SUHYHQWHG� WKH� K\SHU&� GULYHV� IURP� IXQFWLRQLQJ� ZDV� QRW� VRPHWKLQJ� WKDW� FRXOG� EH� RYHUFRPH�� � 7KH�;LQHD�*XLOG� DFWXDOO\� ZDV� DQRIIVKRRW�RI�WKH�'HVKOHUU�&XOW�ZKHQ�D�VXEVHW�GHFLGHG�WKDW�WDNLQJ�WR�RUELW�ZRXOG�SURYLGH�PRUH�RSSRUWXQLWLHV�WR�H[SHULPHQW�ZLWK�OHDYLQJWKH�V\VWHP���7KH�;LQHDQ�JURXS�OHIW�PDLQO\�DIWHU�D�PDMRULW\�RI�WKH�'HVKOHUU�&XOW�EHOLHYHG�WKDW�WR�SURSHUO\�XQGHUVWDQG�WKH�0HFKDQRLGVDQG�WKHLU�V\VWHPV�ZDV�WR�LPSODQW�ELRQLFV�DQG�F\EHUQHWLF�FRPSRQHQWV���'HVSLWH�WKLV�GLIIHUHQFH�LQ�RSLQLRQV��WKH�SRZHUIXO�'HVKOHUU�&XOWDQG�WKH�;LQHDQ�*XLOG�MRLQHG�WR�DWWDFN�WKH�RWKHU�VHWWOHPHQWV�LQ�DQ�DWWHPSW�WR�FODLP�D�VXEVWDQWLDO�DPRXQW�RI�UHVRXUFHV�IRU�WKHLU�UHVSHFWLYHREMHFWLYHV���7KH�RWKHU�VHWWOHPHQWV�DQG�IDFWLRQV�IRXJKW�EDFN�DQG�HYHQWXDOO\�GLVDUPHG�ERWK�JURXSV�7KH�'HVKOHUU�GHIHDW�RQO\�VSXUUHG�WKH�FXOW�RQWR�FR�GHYHORSLQJ�WKH�PRGXODWLRQ�V\VWHPV�ZLWK�WKH�;LQHDQV�WKDW�ZRXOG�HYHQWXDOO\HYROYH�LQWR�7\SH�$OSKD�0HFKDQLPRUSK�YHKLFOHV�� �7KH�'HVKOHUUV�ZHUH�DOVR�WKH�ILUVW� WR�H[SHULPHQW� LQ�F\EHUQHWLF� LQWHJUDWLRQ�ZLWK� WKHZHDSRQU\� DQG�SRZHU�FRQWUROV� RI� D� YHKLFOH�� �:KHQ�RWKHU� IDFWLRQV�EHJDQ� WR� FRS\� DQG�HYHQ� LPSURYH�RQ� WKH�PRGXODWLQJ� V\VWHPV�� WKH'HVKOHUU� XQOHDVKHG� WKHLU� VHFUHW� ZHDSRQ�� �'HVKOHUU�0HFKDQLPRUSK� SLORWV� XQGHUZHQW� FRPSOHWH� F\EHUQHWLF� UHFRQVWUXFWLRQ� WR� FRPELQH0HFKDQLPRUSK� FRQWURO� V\VWHPV� LQWR� WKHLU� QHUYRXV� V\VWHPV�� � 2QO\� SVLRQLF� SLORWV� ZLWK� D� 7HOHPHFKDQLF� FRQWURO� RI� PDFKLQHU\� KDV� DVLPLODU�OHYHO�RI�FRQWURO�RYHU�D�0HFKDQLPRUSK���2YHU�WKH�QH[W�ILIW\�\HDUV�VLQFH�WKH�VHFUHW�UHDUPLQJ�RI�WKH�'HVKOHUU�PLOLWDU\�DQG�WKH�)LUVW0HFKDQLPRUSK�2IIHQVLYHV��WKH�F\EHUQHWLF�PHQWDOLW\�VORZO\�WRRN�RYHU�WKH�FXOW
V�SRSXODWLRQ���7KRVH�ZKR�GLG�QRW�ZLVK�WR�VXEPLW�WR�WKHJORULRXV�PHOGLQJ�RI�EHLQJ�DQG�PDFKLQH�ZDV�HYHQWXDOO\�XUJHG�WR�OHDYH�WKH�FXOW��RIWHQ�IRUFLEO\�� �:KHQ�WKH�ODZ�UHOLJLRXV�PDQGDWH�ZDVSDVVHG�WKDW�DOO�'HVKOHUUV�ZLOO�EHFRPH�D�EHDXWLIXO�DPDOJDPDWLRQ�RI�F\EHUQHWLF�DQG�RUJDQLF�WKH�GHFLVLRQ�ZDV�PDGH�WR�FUHDWH�WKH�'HVKOHUU&ODQ���7KH�QDPH�FKDQJH�ZDV�QRW�SXUHO\�ZLQGRZ�GUHVVLQJ���7KH�&ODQ�'HVKOHUU�ZDV�D�VLQJOH�FRPPXQLW\�WKDW�SXVKHG�IRU�D�XQLIRUP�JRDORI�FRQWUROOLQJ�WKH�0HFKDQRLG�3ODQHW�.LOOHU�DQG�OHDYLQJ�WKH�$OWDQLQH�VRODU�V\VWHP�,W�ZDVQ
W�XQWLO�D�'HVKOHUU�FXOW�PHPEHU�IRXQG�WKH�+RO\�*UDLO�WKDW�WKH�FXOW�EHFDPH�D�IXOO�JURZQ�&ODQ�LQ�PRUH� WKDQ�QDPH��7KH
+RO\� *UDLO
� ZDV� WKH�GLVFRYHU\� RI� D�0HFKDQRLG� FORQLQJ� DQG� LQWHJUDWLRQ� IDFLOLW\�� � 7KH�&RUH� &RQVFLRXVQHVV� NHSW� WKH� ORFDWLRQ� RI� WKH,QWHJUDWLRQ� IDFLOLW\� IRU� FHQWXULHV� DQG� LW� ZDVQ
W� XQWLO� D� 'HVKOHUU� IROORZHU� VWXPEOHG� XSRQ� LW� WKDW� WKH�PHDQV� IRU� 'HVKOHUU� LPPRUWDOLW\SUHVHQWHG�LWVHOI���7KH�'HVKOHUU�KDYH�PRYHG�WKHLU�SHRSOH�WR�WKH�IDFLOLW\�DQG�JXDUG�LW�MHDORXVO\���6RRQ�WKH\�ZLOO�EH�DEOH�WR�VWULS�WKH�EUDLQDQG� QHUYRXV� V\VWHP� RXW� RI� HYHU\� VLQJOH� 'HVKOHUU� FXOWLVW� DQG� LQWHJUDWH� WKHP� LQWR� HLWKHU� 0HFKDQLPRUSKV� RU� QHZO\� PDQXIDFWXUHG0HFKDQRLG� FDVLQJV�� � :KHQ� WKH� 'HVKOHUU� FRPSOHWH� WKLV�� WKH\� ZLOO� LQVWLJDWH� D� FDUHIXO� JHQHWLFV� SURJUDP� WKDW� KRUULEO\� SDUDOOHOV� WKH0HFKDQRLG�FORQLQJ�SURFHVV���7KH�'HVKOHUU�VHFUHWO\�KRSH�WKDW�WKH�0HFKDQRLGV�UHWXUQ�WR�WKH�3ODQHWVKLS�DQG�VHH�WKDW�WKHLU�HQHPLHV�KDYHQRW�RQO\�LPSURYHG�RQ�WKH�0HFKDQRLG�FRQFHSW�ZLWK�0HFKDQLPRUSK�FDVLQJV��EXW�KDYH�FRQWURO�RYHU�WKHLU�YHU\�FUHDWLRQ��WKH�3ODQHW�.LOOHU�7KH�'HVKOHUU�KDYH�GHVWUR\HG�WKUHH�0DUGR]L�DWPRVSKHUH�JHQHUDWRUV�DQG�FODVKHG�UHSHDWHGO\�ZLWK�WKH�$VNHOODQV�PDLQO\�EHFDXVH�RI�WKHLULGHDOV�WRZDUGV��QDWXUDOLVLQJ��7HOPLQDU���)RU�WKH�'HVKOHUU��D�GHVWUR\HU�RI�SODQHWV�VKRXOG�QRW�EHFRPH�D��KRPH��2WKHU�)DFWLRQV�UHIXVH�WR�WUDGH�ZLWK�WKH�'HVKOHUU�IRUFLQJ�WKHP�WR�VWHDO�ZKDWHYHU�VXSSOLHV�WKH\�QHHG�RU�WR�EX\�WKH�OR\DOWLHV�RI7HFK�3LUDWHV�ZLWK�0HFKDQLPRUSKV�DQG�$UPRXU0HFK�XQLWV�7KH�'HVKOHUU�FODQ�LV�D�IUDFWLRQ�RI�LWV�IRUPHU�QXPEHUV�PDLQO\�EHFDXVH�RI�WKH�VHWEDFNV�DQG�RXWULJKW�IDLOXUHV�IURP�WKHLU�IOHGJOLQJFORQLQJ�SURJUDPV���0HQWDO�SUREOHPV�DQG�FDVLQJ�LQWHJUDWLRQ�IDLOXUHV�KDYH�KDOYHG�WKH�'HVKOHUU�QXPEHUV���%XW�WKH�&ODQQHUV�WKDW�VXUYLYHGDUH�VWURQJ�VSHFLPHQV�WKDW�ZLOO�SURYLGH�WKH�EDVLV�RI�D�JHQHWLFDOO\�GLYHUVH�UDFH�RI�F\EHUQHWLF�EHLQJV���7KHLU�LPPHGLDWH�SODQV�DUH�WR�ILQGWKH�DFWLYDWLRQ�PHWKRG�DQG�VHTXHQFH� IRU� WKH�3ODQHWVKLS�DQG� WR�SLORW� WKH�KXJH�FUDIW�RXW�RI� WKH�VRODU� V\VWHP� XVLQJ� VWDQGDUG�GULYHV�DQGGHPROLVKLQJ�WKH�PRRQV�RI�$OWDQLQH�7KUHH�DQG�WKH�SODQHW�$OWDQLQH�)RXU�WR�UHJDLQ�WKH�IXVLRQ�VWRUHV���1RWH��2I�FRXUVH�WKH�0HFKDQRLGVFRQVLGHUHG� WKLV� EXW� VFRXWLQJ� H[SHGLWLRQV� WR� WKH� WDUJHW� SODQHWRLGV� IRXQG� WKDW� WKH\� ZHUH� XQVXLWDEOH� IRU� 3ODQHW�VWULSSLQJ�� � 7KLV� LVVRPHWKLQJ�WKDW�WKH�'HVKOHUU�KDYH�\HW�WR�FKHFN�EXW�LV�HYHQWXDOO\�RQ�WKH�DJHQGD�RQFH�WKH\�KDYH�FRQVROLGDWHG�WKHLU�3ODQHWVKLS�SRVLWLRQDQG�QXPEHUV���,W�LV�DOVR�GLIILFXOW�WR�VQHDN�DQ�,RQ�'ULYH�HTXLSSHG�FUDIW�SDVW�WKH�;LQHDQV�7KH�RWKHU�7HOPLQDU�IDFWLRQV�FRQVLGHU�WKH�'HVKOHUU�LQVDQH���7KH�'HVKOHUU�FRQVLGHU�WKHLU�SDWK�DV� WKH�RQO\�ZD\� WR�VXUYLYH�LQ�DPHWDO�ZRUOG�7HUUDLQ�DQG�&OLPDWH� 7KH�FORQLQJ�DQG�LQWHJUDWLRQ�IDFLOLW\�LV�RQ�WKH�YHU\� VRXWKHUQ�SROH�RI� WKH�3ODQHWVKLS�ZLWKLQ�D�VXE�OHYHO� VRPHWZR�NLORPHWUHV�GHHS���&ODQ�$VNHOOD�NQRZ�WKDW�WKH�'HVKOHUU�DUH�EHORZ�WKHLU�FODLPHG�WHUULWRULHV�EXW�GR�QRW�VHH�WKH�DGYDQWDJH�RI�EDWWOLQJWKH�'HVKOHUU�RQ�WKHLU�WHUPV�6HWWOHPHQW�$UHD� 7KH�&ORQLQJ�DQG�,QWHJUDWLRQ�IDFLOLW\�LV�DOPRVW�D�NLORPHWUH�ORQJ�DQG�WZR�KXQGUHG�PHWUHV�GHHS���7KHUH�LV�D�VWRFNSLOHRI�0HFKDQRLG�FDVLQJV��QR�SRZHU�FU\VWDOV�WKRXJK��DQG�WKH�FDSDELOLW\� WR�LQVWDOO�DQ�RUJDQLVP�LQWR�WKHP�� �7KH�'HVKOHUU�KDYH�UHWRROHG�DQHDUE\�FDVLQJ�IDFWRU\�WR�SURGXFH�0HFKDQLPRUSK�IUDPHV�ZLWK�WKH�QHFHVVDU\�OLIH�VXSSRUW�HTXLSPHQW�3RSXODWLRQ� 7KH�0HQQWDV�SRSXODWLRQ�LV�PHUHO\�IROORZLQJ�WKHLU�LQWHUSUHWDWLRQ�RI�WKH�2UGHU�RI�8QLW\�WHDFKLQJV���7KH\�EHOLHYH�WR�DGDSWWR�WKH��QDWXUDO��VXUURXQGLQJV�LV�WR�DFKLHYH�WKHLU�VSLULWXDO�JRDOV�'RUWKDQ� ���+XPDQ� ���0HQQWDV� ���%RQXV�6NLOOV��1RQH3ODFHV�RI�1RWH�7KH�)DFLOLW\ LV�WKH�RQO\�KRPH�RI�WKH�GLPLQLVKHG�'HVKOHUU�&ODQ���,W�LV�EXULHG�GHHS�ZLWKLQ�WKH�VXE�V\VWHPV�RI�WKH�VRXWKHUQ�SROHDQG�LWV�ORFDWLRQ�LV�QRW�ZLGHO\�NQRZQ���7KH�'HVKOHUU�KDYH�EHHQ�KROGLQJ�EDFN�WKHLU�ZDUULRUV�ZKR�KDYH�EHHQ�FRPSOHWHO\�WUDQVSODQWHG�LQWR0HFKDQLPRUSK�ERGLHV���2FFDVLRQDOO\�WKH\�DOORZ�WKHVH�WUDQVIRUPDEOH�RUJDQLVPV�WR�FDUU\�'HVKOHUU�F\ERUJV�DV�FDPRXIODJH�RQ�ORZ�ULVNPLVVLRQV���7KH�'HVKOHUU�ZLVK�WR�NHHS�WKH�UHFHQW�GHYHORSPHQW�D�FORVHO\�JXDUGHG�VHFUHW�DQG�ZLOO�GHVWUR\�DQ\�LQWHUORSHU�RQ�VLJKW�
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0HFKDQLPRUSK�7\SHV�7KH�OHVVHU� IDQDWLFDO� VWLOO� LQWHJUDWHV� WKHLU�ERGLHV�ZLWK�SDUWLDO� UHFRQVWUXFWLRQ� ELRZDUH� WKDW�HQDEOH� WKHP� WR� LQWHUORFN�ZLWK� WKHLU0HFKDQLPRUSK���(YHQWXDOO\� WKH\�ZLOO�DOO�EH�WUDQVSODQWHG�EXW�QRW�XQWLO�WKH�DSSHDUDQFH�WKDW�'HVKOHUU�DUH�VWLOO�KXPDQRLGV�ZKR�XQGHUJRSDUWLDO�UHFRQVWUXFWLRQ� LV�QR�ORQJHU�QHHGHG�� �7KH�'HVKOHUU�KDYH�HYHU\�GLIIHUHQW� W\SH�RI�YHKLFOH�DQG�URERW�DQLPDO� WKH\� FRXOG� LPDJLQH�6LQFH�WKH�0HFKDQLPRUSK�IUDPHV�ZLOO� VRRQ�EH�WKHLU�ERGLHV��SLORWV�DUH�SDUW�RI� WKH�FUHDWLRQ�SURFHVV�IURP� LQFHSWLRQ� WR�FRPSOHWLRQ�� �$OO0HFKDQLPRUSKV�PRGXODWH�LQWR�)XVLOLHUV�VR�DV�WR�DOORZ�WKH�'HVKOHUU�SLORW�WR�UHWDLQ�WKHLU�KXPDQRLG�SDVW�$�+HURLF�&ODQ�'HVKOHUU"3RVVLEO\�WKH�ELJJHVW�EXW�SHUKDSV�XQDYRLGDEOH�PLVWDNH�RI�WKH�'HVKOHUU�JUDQG�SODQ�LV�QRW�WKH�WDNHRYHU�RI�WKH�3ODQHW�NLOOHU�EXW�WKHPLPLFNLQJ� RI� WKH� 0HFKDQRLG� SURFHVV� DQG� \HW� PDLQWDLQLQJ� D� KXPDQRLG� IRUP�� � 7KH� 0HFKDQRLGV� ZRXOG� DWWHPSW� WR� HUDGLFDWH� WKLVF\EHUQHWLF�EDVWDUGLVDWLRQ�RI�WKHLU�YHU\�UDFH�VLPSO\�EHFDXVH�WKH\�DUH�KXPDQRLG�PDFKLQHV���+RZ�IRXO�ZRXOG�WKDW�EH�WR�D�UDFH�REVHVVHG�LQGHVWUR\LQJ�KXPDQRLGV�WR�ILQG�DQ�RIIVKRRW�RI�WKHLU�WHFKQRORJ\�LV�PRGXODWLQJ�IURP�YHKLFOH�FUHDWXUH�IRUP�LQWR�WKH�YHU\�WKLQJ�WKH\�KDWH":KHQ�WKH�'HVKOHUU�GLVFRYHU�WKDW�WKH�0HFKDQRLGV�ZLOO�QRW�DFFHSW�WKHP�DV��%URWKHU�EHLQJV��WKH\�ZLOO�IHHO�XWWHUO\�EHWUD\HG�DQGEHFRPH�D�VXUSULVLQJ�IRUFH�RI�JRRG�RQ�7HOPLQDU���7KH�'HVKOHUU�ZLOO�GLVFRQWLQXH�WKH�FORQLQJ�SURJUDP�DQG�ILJKW�DJDLQVW�WKH�0HFKDQRLGVLQ� D� PDQQHU�� ZKLFK� ZLOO� PDNH� WKH� RWKHU� )DFWLRQV� IHHO� VRUU\� IRU� WKH� PLVJXLGHG� FODQ�� � $� F\ERUJ� 'HVKOHUU� ZDUULRU� WUDSSHG� LQ� DWUDQVIRUPDEOH�ERG\�LV�D�WUDJLF�KHUR�ZKR�ZLOO�VWRS�DW�QRWKLQJ�WR�ILJKW�WKH�0HFKDQRLGV�
77KKHH 77HHOOPPLLQQDDUU %%DDQQNN DDQQGG 00LLQQWW7KH��7RNHQ������LV�VWLOO�XVHG�DV�WKH�SODQHW�ZLGH�FXUUHQF\�WKURXJK�DQ�LQJHQLRXV�WUDGH�EDVHG�HFRQRP\�GHYHORSHG�E\�VFKRODUVDQG�DFFRXQWDQWV� IURP� WKH�RULJLQDO� ODQGLQJ�� �:KLOH�RULJLQDOO\� GHYHORSHG� IRU� VPDOO� EXVLQHVVHV� DQG� WUDGHVPHQ� VWDUWLQJ�XS�RQ� WKH� QHZFRORQ\��WKH�V\VWHP�H[SDQGHG�WR�LQFOXGH� WKH�IDFWLRQDO�JRYHUQPHQWV�DQG�LQGXVWULHV�� �(DFK�)DFWLRQ�GRHV�QRW�PLQW� WKHLU�RZQ�PRQH\�EXWPXVW� DFFRXQW� IRU� WKHLU� WUDGH� EDODQFHV� ZLWK� WKH� QHXWUDO� 7HOPLQDU�0LQW�� � 7KLV� HQVXUHV� WKDW� WKH� DFWXDO� FXUUHQF\� UHPDLQV� VWDEOH� DQGLQWHUFKDQJHDEOH�WKURXJK�WKH�SK\VLFDO�IORZ�RI�FXUUHQF\�LVVXHG�IURP�WKH�7HOPLQDU�0LQW�WR�WKH�YDULRXV�IDFWLRQV���7KH�7HOPLQDU�%DQN�LV�DSODFH�RI�QHXWUDOLW\�EXW�WKH\�GR�KDYH�D�FRQVLGHUDEOH�0HFKDQLPRUSK�IRUFH�PDGH�XS�RI�KLUHG�0LOLWLD�7KH�7HOPLQDU�EDQN�DQG�PLQW�KDYH�FRQVLGHUDEOH�GHIHQFHV�WR�SURWHFW�DJDLQVW�7HFK�3LUDWHV�DQG�&\ERUJ�5DLGHUV�DQG�DQ\�RWKHUJURXS�ZKR� ZLVKHV� WR�PDNH� RII� ZLWK� KDUG� FXUUHQF\�� �0DQ\� D� SROLWLFLDQ� RU� JHQHUDO� KDV� WULHG� WR�PDQLSXODWH� WKH� 7HOPLQDU�%DQN� LQWRUHFHLYLQJ�PRUH�FXUUHQF\�IRU�WKHLU�PLOLWDU\�EXLOG�XSV�EXW�WKH\�DOO�IDLOHG�WR�GHIUDXG�WKH�GLOLJHQW�7HOPLQDU�$FFRXQWDQWV�DQG�0LOLWLD�7KH�7HOPLQDU�%DQN�DOVR�ZRUNV�DV�WKH�7D[�FROOHFWRUV�IRU�HDFK�RI�WKH�IDFWLRQV���:KLOH�WKH�IDFWLRQ�JRYHUQPHQWV�VHW�WKH�WD[HV�WRZKDWHYHU�WKH\�ZLVK��WKH�7HOPLQDU�$FFRXQWDQWV�GR�WKH�SDSHUZRUN�DQG�WKH�FROOHFWLRQ�� �7KLV�LV�SXUHO\�D�PHWKRG�RI�FKHFNLQJ�XS�RQ�WKH)DFWLRQ�*RYHUQPHQWV�E\�FRPSXWLQJ�WKH�DPRXQW�RI�FXUUHQF\�EHLQJ�SDLG�WR�LWV�ZRUNHUV�DQG�WKH�DPRXQW�RI�EXVLQHVV�EHLQJ�DFKLHYHG�E\FRPSDQLHV���7KH�DYHUDJH�FLWL]HQ�YLHZV�WKH�7HOPLQDU�%DQN�DQG�0LQW�DV�DQ\���VW FHQWXU\�HDUWK�FLWL]HQ�ZRXOG�YLHZ�WKHLU�7D[�$JHQFLHV�WKH\�DUH�D�QHFHVVDU\�HYLO�*DPH�(TXLSPHQW�1RWH�&RPPRQ�LWHPV�OLNH�FORWKLQJ��FRPSXWHUV��DQG�WRROV�ZLOO�FRVW�DERXW�WKH�VDPH�DV�WKH�LWHPV�OLVWHG�LQ�WKHYDULRXV�3DOODGLXP�53*V��DW� WKH� UDWH�RI�RQH�7RNHQ������HTXDOV�RQH�GROODU� �����RU�RQH� ,28��0XWDQWV� LQ�2UELW��RU�RQH�&UHGLW� �5LIWV��3ULFHV�PD\�YDU\�����WR�����GHSHQGLQJ�RQ�DYDLODELOLW\�$OOLHV��1RQH�1HXWUDO(QHPLHV� 1RQH��1HXWUDO���+RZHYHU��WKHLU�VWDWXV�DV�WD[�FROOHFWRU�GRHV�QRW�HQGHDU�WKHP�WR�UHJXODU�FLWL]HQV�
55HHDDOOPP ((OO\\VVLLXXPP7HUUDLQ�DQG�&OLPDWH� 5HDOP�(O\VLXP�LV�VLWXDWHG�RQ�DQ�XSSHU�VXE�OHYHO�QHDU�D�PDVVLYH�LQWHUVHFWLRQ�RI� OLJKW�FRQGXFWLRQ�SODWHV�� �7KHUHVXOW�LV�D�UDWKHU�ZDUP�FOLPDWH�VXEMHFW�WR�KXPLGLW\�JHQHUDWHG�IURP�WKH�QHDUE\�RFHDQ�GXULQJ�WKH�
VXPPHU
�SHULRG���$FWXDOO\�WKH�9DQHUP)DFWLRQ�ZRXOG�KDYH�ORYHG�WKH�(O\VLXP
V�ORFDWLRQ�IRU�FURS�JURZLQJ���%XW�WKH\�GLGQ
W�ILQG�WKLV�OLWWOH�RDVLV�EHIRUH�VRPH�EXVLQHVVPHQ�JRWWRJHWKHU�ZLWK�VRPH�DUWLVWV�WR�FUHDWH�WKH�IOHGJOLQJ�(QWHUWDLQPHQW�FDSLWDO�RI�WKH�&RORQLHV�6HWWOHPHQW� $UHD� +DOI� ZD\� EHWZHHQ� WKH� 9DQHUP� )DFWLRQ� PDVVLYH� FURS� IDUPV� DQG� WKH� 9HOD[D� &RPPRQDOLW\� LQ� WKH� 1RUWKHUQ+HPLVSKHUH�� � 6RPH�RI� WKH�RXWO\LQJ�(O\VLXP� VXEXUEV� KDYH� VSUDZOHG�RXW� WR� DV� IDU� DV� WKH� HGJH�RI� WKH� IXVLRQ� FRRODQW� WDQNV� �RFHDQV��6RPH�FOHYHU�ODQGVFDSLQJ�DQG�VDQG�WUDQVSRUWDWLRQ�KDV�FUHDWHG�D�WHQ�PLOH�ORQJ�DQG�YHU\�SRSXODU�EHDFK�3RSXODWLRQ�&DOSDFLDQ� ���'RUWKDQ� ���*UR\OH� ���+XPDQ� ���0HQQWDV� ���6WXU
-LQ� ���2WKHUV ��%RQXV�6NLOOV�*DPEOLQJ��/RUH��(QWHUWDLQPHQW�,QGXVWU\������������/DQJXDJH��(QWHUWDLQPHQW�,QGXVWU\����������'HVFULSWLRQ� 7KH�HQWHUWDLQPHQW�FDSLWDO�RI�7HOPLQDU����,W
V�WKH�WRZQ�ZKHUH�GUHDPV�DUH�PDGH��DQG�VWDUV�DUH�ERUQ����,I�\RX�FDQ�WKLQN�RIDQ\�RWKHU�FOLFKH�IRU�+ROO\ZRRG��WKHQ�WKH\�DSSO\�HTXDOO\�WR�5HDOP�(O\VLXP���/RRVHO\�WUDQVODWHG�DV�:RUOG�RI�+HDYHQ�LW�LV�WKH�7HOPLQDUHTXLYDOHQW�RI���VW &HQWXU\�(DUWK
V�/DV�9HJDV�DQG�/RV�$QJHOHV�DOO�UROOHG�LQWR�RQH�ELJ�JOLW]\�SDFNDJH�:KLOH�LW�LV�KDUG�WR�FDOO�WKHP�FULPLQDOV�VLQFH�5HDOP�(O\VLXP�LV�QRW�SDUW�RI�DQ\�SDUWLFXODU�)DFWLRQ�RU�&ODQ��EXW�JDQJVWHU�VW\OH



0HFKDQRLG�6SDFH� 7KH�0HFKDQLPRUSKV %\�-DPLH�%RUJ

6RXUFHERRN�6XEPLVVLRQ 3DJH��� RI���� 5LIWHU�6XEPLVVLRQ

SURWHFWLRQ�UDFNHWV�DQG�RWKHU�VKDG\�GHDOV�DUH�ZLGHVSUHDG�LQ�WKLV�WRZQ���7KLV�DPD]LQJO\�EODFN�HFRQRP\�LV�NHSW�RSHUDWLQJ�ZLWK�WKH�SURILWVIURP� WKHLU�HQWHUWDLQPHQW� SURGXFWV� WKDW� DUH� GLVWULEXWHG� WKURXJKRXW� WKH� 6HWWOHPHQWV� DV�ZHOO� DV� WKH�JDPLQJ� HPSRULXPV�DQG� IDPLO\� IXQSDUNV���*DQJ�/RUGV�RSHUDWH�WKH�PDLQ�(QWHUWDLQPHQW�6WXGLRV�DQG�DWWHPSW�WR�UXE�RXW�WKH�FRPSHWLWLRQ�ERWK�ZLWK�VXSHULRU�%ORFNEXVWHUV�RUSDUNLQJ�ORW�*HY�ERPEV�1HZV� RI� DQ� (QWHUWDLQPHQW� 6WDU
V� PXUGHU� RU� P\VWHULRXV� ILUHV� RQ� SURGXFWLRQ� VHWV� PHUHO\� KDV� D� QDWLYH� (O\VLXP� VKUXJ� WKHLUVKRXOGHUV�DQG�VD\���7KDW©V�WKH�%XVLQHVV����%XW�VWLOO�WKH�WUDQVSRUWV�DUULYH�ZLWK�\RXQJ�KRSHIXOV�ZDQWLQJ�WR�EH�IDPRXV�6WDUV�RU�PDNH�WKHLUPDUNV�DV�VHULRXV�DUWLVWV�5HDOP�(O\VLXP�DOVR�KDV�WKH�KLJKHVW�SHU�FDSLWD�SRSXODWLRQ�RI�UDFHV�WKDW�DUH�GZLQGOLQJ�IURP�WKH�7HOPLQDU�ODQGVFDSH���,W�LV�QRWFHUWDLQ�ZK\�EXW�PDQ\�RI�WKH�(O\VLXP�VXSHUVWDUV�DUH�IURP�WKHVH�YHU\�XQFRPPRQ�VSHFLHV���7KH\�DOVR�JHW�SDLG�PRUH�DV�DFWRUV�DQG�H[WUDVPDLQO\�EHFDXVH�PRYLH�VWXGLRV�OLNH�XVLQJ�WKH�XQLTXH�LQGLYLGXDOV�IRU�VWRULHV�GHDOLQJ�ZLWK�WKH�WLPH�EHIRUH�VHWWOHPHQW�5HDOP�(O\VLXP�KDV�D�IXOO�UDQJH�RI�KRVSLWDOV��VFKRROV��SXEOLF�ZRUNV�DQG�D�IRUP�RI�SROLFH�WKDW�LV�OR\DO�WR�D�SDUWLFXODU�VWXGLR���$�
0D\RU
�LVHOHFWHG�E\�WKH�VWXGLR�KHDGV�WR�HQVXUH�WKDW�WKH�LQIUDVWUXFWXUH�IRU�WKH�5HDOP�(O\VLXP�VRFLHW\�LV�PDLQWDLQHG�ZLWK�WKHLU�PRQH\���*OLWWHULQJOLJKWV� DQG� JODPRXU� SHUPHDWH� WKURXJK� WKH� WRXULVW� WUDSV�� � :LWKLQ� WKH� VWXGLRV� LW� LV� MXVW� KDUG� ZRUN� WR� SURGXFH� (QWHUWDLQPHQW� WKDW� LVGLVWULEXWHG�WR�WKH�PDVVHV���,QWHUHVWLQJO\�HQRXJK�UHFUHDWLRQDO�GUXJ�SUREOHPV�DUH�QRW�SUROLILF���,W�LV�DPD]LQJ�KRZ�PXFK�FRQWURO�WKH�VWXGLRKHDGV� KDV� RYHU� WKHLU� ZRUNHUV�� � ,QWHU�IDFWLRQDO� SROLWLFV� LV� QRW� ZHOFRPH� LQ� 5HDOP� (O\VLXP� DQG� WKH� UDWKHU� ODUJH� 0HFKDQLPRUSKFRPSOLPHQW�PDQQHG�E\�6WXQW�'ULYHUV�'HIHQFH�3HUVRQQHO�LV�WRS�QRWFK�3ODFHV�RI�1RWH��7RRPDQ\�WR�PHQWLRQ�LQ�GHWDLO���7KH�%HDFK�DQG�WKH�&DVLQR�VWULS��QRW�WR�PHQWLRQ�WKH�VWXGLRV�WKHPVHOYHV�DUH�DOO�WRXULVWGHVWLQDWLRQV���)DPLO\�WKHPH�SDUNV�FKDQJH�WKHPHV�FRQVWDQWO\�WR�NHHS�IUHVK�0HFKDQLPRUSK�7\SHV� 7KH� VWXGLRV� KDYH� D� KXJH� UDQJH� RI�0HFKDQLPRUSKV� WKDW� GRXEOH� DV� (QWHUWDLQPHQW� SURSV�� �:KLOH� WKH� DFWXDO0HFKDQLPRUSK� QXPEHUV� FRXOG�QRW�PDWFK� DQ\� RI� WKH�&ROG�:DU�)DFWLRQV�� WKH�GHGLFDWHG�6WXQW�7HDPV� WKDW� RSHUDWH� WKH�ZDU�PDFKLQHVFRXOG�VHULRXVO\�GDPDJH�DQ\� LQWUXVLRQ� LQWR�5HDOP�(O\VLXP�WHUULWRULHV�� �7KH�IXQQ\� WKLQJ� LV� WKDW�6WXGLR�ULYDOULHV� FHDVH� WKH�PLQXWH� WKDW5HDOP�(O\VLXP�LV�DWWDFNHG�ERWK�SK\VLFDOO\�DQG�YHUEDOO\����,W
V�WKH�%XVLQHVV��
77KKHH 33VVLL��77HHFFKKQQLLFFLLDDQQ **XXLLOOGG7KHUH�H[LVWV�RQ�7HOPLQDU�D�VKDGRZ\�JXLOG�RI�SVLRQLFV�ZKR�KDYH�VHW�XS�WKHLU�RZQ�EDVH�RI�RSHUDWLRQV�LQ�WKH�QRUWKHUQ�QRQ�RFFXSLHG�]RQHVRI�WKH�3ODQHWVKLS��$�3VL�WHFKQLFLDQ�LV�D�SRZHUIXO�RIIVKRRW�RI�WKH�3VL�0HFKDQLF�ZKR�KDYH�RYHUFRPH�WKHLU�OLPLWDWLRQ�RI�RQO\�IRFXVVLQJWKHLU�SVLRQLFV�WKURXJK�PDFKLQHU\�DQG�JLVPRV���7KH�3VL�WHFKQLFLDQV�FDQ�XVH�WKHLU�SVLRQLF�SRZHUV�QDWXUDOO\�EXW�KDYH�GLVFRYHUHG�KRZ�WRLPSULQW�WKHLU�SVL�PHFKDQLFDO�DELOLWLHV�RQWR�GHYLFHV�MXVW�OLNH�WKHLU�3VL�0HFKDQLF�EUHWKUHQ���+RZHYHU�WKH�3VL�7HFKQLFLDQ�*XLOG�KDV�DOVRGHYHORSHG�D�PHWKRG�RI�LPSULQWLQJ�SVLRQLFV�DQG�DWWXQLQJ�PHFKDQLFDO�REMHFWV�WR�QRQ�SVLRQLF SHRSOH���7KHUH�LV�D�GHWULPHQWDO�FRVW�WR�WKHQHZ�RZQHU� WKDW�PDNHV� WKH�JHQHUDO� SRSXODWLRQ� VXVSLFLRXV� EXW� WKHUH� LV� QR�SURRI� RI� DQ\� LQWHQWLRQDO�ZURQJGRLQJ�� �7KH�JXLOG� KDV� EHHQRSHUDWLQJ�IRU�DW�OHDVW�WKUHH�FHQWXULHV�DQG�SURVSHUV�WKURXJK�D�FORVHG�VRFLHW\�DQG�VHOHFWLYH�EUHHGLQJ�� �7KHUH�LV�QR�VXFK�WKLQJ�DV�D�SRRU3VL�7HFKQLFLDQ��DV�WKH\�FKDUJH�HQRUPRXV�SULFHV�IRU�WKHLU�ODERXU���$�PDMRULW\�RI�WKH�PRQLHV�JR�EDFN�WR�WKH�*XLOG�EXW�WKH�UHPDLQGHU�LVPRUH�WKDQ�HQRXJK�WR�NHHS�WKHP�FRPIRUWDEOH��$Q\�3VL�7HFKQLFLDQ�ZKR�OHDYHV�WKH�*XLOG�RQO\�EX\V�WKHPVHOYHV�HQRXJK�WLPH�WR�GHOXGHWKHPVHOYHV� WKDW� WKH\� DUH� VDIH� EHIRUH� DQ� DVVDVVLQ� JHWV� WR� WKHP�� � 7KH�*XLOG� LV� TXLWH� VHULRXV� LQ� LWV� EHOLHI� RI� 8QLW\� LQ� QXPEHUV� DQGSKLORVRSK\�2I�FRXUVH�WKHUH�DUH�UXPRXUV�RI�D�VSOLQWHU�JURXS�RI�3VL�7HFKQLFLDQV�ZKR�KDYH�IRUPHG�D�FRYHQ�LQWHQGHG�WR�ILJKW�WKH�*XLOG�DQGWR�VKRZ�WKH�7HOPLQDU�SHRSOH�H[DFWO\�ZKDW�WKH�*XLOG�VWDQGV�IRU���7UHDW�WKHVH�3VL�7HFKQLFLDQV�DV�7HOPLQDUDQ�&\EHU�.QLJKWV�ZLWK�WKHLU3�&�&�DELOLWLHV�UHSODFLQJ�WKH�3VL�6ZRUG���7KH\�KDYH�WKH�VDPH�&\EHU�NQLJKW�FRGH�RI�KRQRXU�DQG�ZLOO�QRW�DWWXQH�DQ\ERG\�WR�D�PDFKLQHZLWKRXW�IXOO\�LQIRUPLQJ�WKH�LQGLYLGXDO�RI�WKH�KD]DUGV�$OOLHV��1RQH�1HXWUDO�LQ�WKH�FXUUHQW�&ROG�:DU���7KH\�DUH�QRW�EH\RQG�DQ\�VLGH�LI�WKH�PRQH\�LV�ULJKW�(QHPLHV� 2QO\�WKH�SRRU�SHRSOH�ZKR�KDYH�GLVFRYHUHG�WKHLU�SOLJKW�DIWHU�$WWHQXDWLRQ���(YHQ�WKHQ�WKH�3VL�7HFKQLFLDQ�KDV�D�VWDWXV�VLPLODUWR�D�MXQNLH
V�GUXJ�GHDOHU���7KH\�DUH�D�VRPHWLPHV��QHFHVVDU\�HYLO�7HUUDLQ�DQG�&OLPDWH� 1RW�DSSOLFDEOH�� �7KH�*XLOG�+HDGTXDUWHUV� LV� D� FORVHO\� JXDUGHG�VHFUHW� NQRZQ�RQO\� E\�3VL�7HFKQLFLDQV��0DQ\ZDQGHU� WKH� 3ODQHWVKLS
V�1RQ�$OLJQHG� VHWWOHPHQWV� KRSLQJ� WR� VHWWOH� LQWR� D� FRPIRUWDEOH� HQJLQHHULQJ� EXVLQHVV�� OHDFKLQJ� RII� WKH� QHHG\�6HWWOHPHQW�$UHD� 7KH�*XLOG�LV�VLWXDWHG�LQ�D�VHFUHW�VXEWHUUDQHDQ�FDYHUQ�LQ�WKH�QRUWKHUQ�SROH�RI�WKH��WK TXDGUDQW�DQG�LV�QRZKHUH�QHDU�DQ\VHWWOHPHQW��$�PHQWDO�WLPH�ERPE�SUHYHQWV�D�*XLOG�3VL�7HFKQLFLDQ�IURP�HYHU�UHYHDOLQJ�WKH�ORFDWLRQ�HYHQ�XQGHU�GXUHVV�RU�PLQG�SUREH�3RSXODWLRQ�'RUWKDQ� ���*UR\OH� ���+XPDQ� ���0HQQWDV� ���%RQXV�6NLOOV�1RQH���6HH�WKH�3VL�7HFKQLFLDQ�3�&�&�3ODFHV�RI�1RWH� 7KH�*XLOG�+RPH�LV�D�VHOI�VXIILFLHQW�FRPPXQLW\�WKDW�KDV�QR�WLHV�WR�WKH�RWKHU�VHWWOHPHQWV���7KH�*XLOG�KRPH�VXUYLYHV�RQWKH� FRQWULEXWLRQV� RI� WKHLU� PHPEHUV� DV� WKH\� WUDYHO� 7HOPLQDU� EXLOGLQJ� PDFKLQHU\� IRU� H[RUELWDQW� IHHV�� � 7KH� *XLOG� KRPH� LV� DOVR� WKHELUWKSODFH�RI�����RI� WKH�7HOPLQDU�3VL�7HFKQLFLDQ�SRSXODWLRQ�� �7KLV�XQXVXDO� ILJXUH� LV�GXH� WR� WKH� IDFW� WKDW� VHOHFWLYH� EUHHGLQJ�RFFXUVZLWKLQ� WKH� *XLOG� WR� HQVXUH� WKDW� WKH� 3VL�7HFKQLFLDQ� IUDQFKLVH� FRQWLQXHV�� � 7KH� DFWXDO� *XLOG� +RPH� LV� ULGGOHG� ZLWK� PDFKLQHU\� DQGHTXLSPHQW�WKDW�QHYHU�IDLOV�DQG�WKH�SRSXODWLRQ�OLYHV�LQ�OX[XU\�0HFKDQLPRUSK�7\SHV�$OO�WKH�FXUUHQW�0HFKDQLPRUSKV�GHIHQGLQJ�WKH�*XLOG�+RPH�DUH�LQ�H[FHOOHQW�FRQGLWLRQ�HYHQ�WKRXJK�WKH\�DUH�WKHSURGXFWV� RI� EDWWOH� VDOYDJH�� � 7KH� \RXQJ� 3VL�7HFKQLFLDQV� DUH� UHTXLUHG� WR� SHUIRUP� WKUHH� \HDUV� RI� 'HIHQFH� )RUFH� VHUYLFH� DV� DQDSSUHQWLFHVKLS�EHIRUH�EHLQJ�JUDQWHG�WKH�ULJKW�WR�OHDYH���7KH�'HIHQFH�)RUFH�0HFKDQLPRUSKV�DUH�VRPH�RI�WKH�PRVW�GLYHUVH�ERG\�W\SHV
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DQG�PRGXODWLRQ�VW\OHV�RQ�WKH�SODQHW�DQG�WKH\�DOO�ZRUN�SHUIHFWO\�
77HHOOPPLLQQDDUU 11HHZZVV 66HHUUYYLLFFHH7HUUDLQ�DQG�&OLPDWH�1RW�DSSOLFDEOH���7KH�716�KDV�EUDQFKHV�HYHU\ZKHUH�H[FHSW�LQ�&ODQ�'HVKOHUU�DQG�$VNHOODQ�SURYLQFHV�6HWWOHPHQW�$UHD� 7KH�PDLQ�716�FHQWUH�LV�KLGGHQ�GHHS�ZLWKLQ�WKH�VXE�OHYHOV�ZHGJHG�ZLWKLQ�D�FOXVWHU�RI�%UDLQ�3RROV���7KH��+XE��DV�LWLV�FDOOHG�LV�RQO\�UHYHDOHG�WR�WUXVWHG�716�RSHUDWLYHV�DQG�HPSOR\HHV���(YHQ�VR��D�JDUULVRQ�RI�0HFKDQLPRUSKV�JXDUGV�WKH�EDVH�GLVJXLVHGDV�EURDGFDVW�YDQV�DQG�VWDQGDUG�JHYV�3RSXODWLRQ�&DOSDFLDQ� ���'RUWKDQ� ���*UR\OH� ���+XPDQ� ���0HQQWDV� ���6WXU
-LQ� ���2WKHUV �����%RQXV�6NLOOV�1RQH���6HH�WKH�716�1HZV�5HSRUWHU�2�&�&�'HVFULSWLRQ� $�VWUDQJH�QHZV�DJHQF\�KDV�SURVSHUHG�VLQFH�WKH�)LUVW�3ODQHWDU\�:DU�RQH�KXQGUHG�DQG�ILIW\�\HDUV�DJR���7KH�7HOPLQDU�1HZV6HUYLFH� LV� D� QRQ�DOLJQHG� VHUYLFH� WKDW� EURDGFDVWV� IURP� DQ� XQNQRZQ� ORFDWLRQ� RQ� WKH� 3ODQHW�� � 7HFKQLFDOO\� D� SLUDWH� VWDWLRQ� DV� WKHLUWUDQVPLVVLRQV� DUHQ
W� UHDOO\� DXWKRULVHG� E\� DQ\� RI� WKH� )DFWLRQ� JRYHUQPHQWV�� WKH�7�1�6� LV� WKH�PRVW� ZDWFKHG� QHZV� DQG� FXUUHQW� HYHQWVVHUYLFH�RQ�WKH�3ODQHW���)DFWLRQV�KDYH�DWWHPSWHG�WR�ILQG�WKH�7�1�6�6WXGLRV�DQG�HYHQ�FDSWXUHG�D�IHZ�7�1�6�5HSRUWHUV�IRU� LQWHUURJDWLRQ�7KH�9HOD[DQV��;LQHDQV�DQG� WKH�9DQHUPV�GRQ
W�VHHP� WR�PLQG� WKH�7�1�6�DV� WKH\�KDYH� OLWWOH� WR�KLGH�� � 7KH�1RQ�$OLJQHG� FRPPXQLWLHVUHJDUG�WKH�7�1�6�DV�WKHLU�RQO\�PHDQV�RI�JOREDO�LQIRUPDWLRQ�VR�HQMR\�LW�ZKHQ�D�UHSRUWHU�FRPHV�WR�WRZQ���7�1�6�)LHOG�5HSRUWHUV�DUH�KDWHGDQG�HYHQ�IHDUHG�E\�WKH�PDMRULW\�RI� WKH�'HVKOHUUV�DQG�$VNHOODQV�� �7KH�7�1�6�RQO\�NQRZ� UXPRXUV�FRQFHUQLQJ� WKH�LQWHUQDO�GHDOLQJV�RIWKHVH�WZR�FODQV�DQG�WKHLU�HYHQWXDO�JRDOV���7KH\�DUH�QRW�ZHOFRPH�LQ�WKH�HVWDEOLVKPHQWV�RU�KRPHV�LQ�WKH�'HVKOHUU�DQG�$VNHOODQ�IDFWLRQVDQG� RQO\� EUDYH� UHSRUWHUV� ULVN� GLVJXLVLQJ� DQG� LQILOWUDWLQJ� WKHP�� �7KH�7�1�6� HYHQ� KDV� D� IHZ� EDWWOH�VDOYDJHG�0HFKDQLPRUSKV� IRU� DQ\SOXFN\�ZDU�FRUUHVSRQGHQW�ZKR�ZLVKHG�WR�GRFXPHQW�EDWWOHV�RU�IHXGV�DV�WKH\�WRRN�SODFH�,W�LV�UXPRXUHG�WKDW�WKH�&KLHI�([HFXWLYH�2IILFHU�RI�WKH�7�1�6�DQG�VRPH�RI�WKH�LPPHGLDWH�&KLHI�(GLWRUV�DUH�RULJLQDO�FRORQLVWVEHORQJLQJ�WR�DQ�XQNQRZQ�EXW�YHU\�ORQJ�OLYHG�UDFH�7KHUH�DUH�EUDQFKHV�RI� WKH�7�1�6�HYHU\ZKHUH�� �$OWKRXJK� WKH�QHZV�EURDGFDVWV�DUH�JHQHUDWHG� IURP� WKH�VHFUHW�7�1�6�KHDGTXDUWHUV�� WKHEUDQFKHV�DUH�WKH�IURQW�OLQH�IRU�JDWKHULQJ�WKH�VWRULHV���6RPH�EUDQFKHV�DOVR�EURDGFDVW�ORFDO�QHZV�EXOOHWLQV�RU�ZRUN�ZLWK�FLYLOLDQ�EURDGFDVWVWDWLRQV�WR�LQWHJUDWH�7�1�6�SURJUDPPLQJ�LQWR�WKHLU�WUDQVPLVVLRQV�3ODFHV�RI�1RWH� 7KH�7�1�6�%URDGFDVWLQJ�6DWHOOLWH�LV�D�EHDXWLIXO�FRQVWUXFWLRQ�PDQQHG�E\�WZR�WKRXVDQG�WHFKQLFLDQV�DQG�QHZV�JDWKHUHUV�,W�KDV�EHHQ�LQ�VHUYLFH�RQO\�IRU�D�IHZ�PRQWKV�DQG�LV�D�GLUHFW�SURGXFW�RI�WKH�FRQWLQXLQJ�&ROG�:DU�EXLOG�XS�RI�DUPV�IRU� WKH�UDFH�WR�WKHVXUIDFH�� � &ODQ� $VNHOOD� DUH� FHUWDLQ� WKDW� D� SLUDWH� 7�1�6� IDFLOLW\� RSHUDWHV� ZLWKLQ� WKHLU� ERUGHUV�� � 7KH� VWDWLRQ� IUXVWUDWHV� WKH� $VNHOODQ
VFRQVWDQW�VHDUFKHV�IRU�WKH�XQZDQWHG�LQWUXVLRQ���,W�LV�WKRXJKW�WKDW�WKH�3LUDWH�QHZVURRP�LV�VRPHKRZ�PRELOH�0HFKDQLPRUSK�7\SHV�$SDUW�IURP�D�IHZ�FRPPLVVLRQHG�YHKLFOH�IXVLOLHU�0HFKDQLPRUSKV�XVHG�IRU�WKH�GHIHQFH�RI�WKH��+XE���WKH�7�1�6KDV�RXWPRGHG�7\SH�$OSKD�PRGHOV�DQG�WKH�RFFDVLRQDO�VDOYDJHG�IURQW�OLQH�0HFKDQLPRUSK�
77KKHH &&UULLPPLLQQDDOO ((OOHHPPHHQQWW2I�FRXUVH�LW�LVQ
W�D�SHUIHFW�VRFLHW\�RQ�7HOPLQDU�� �$OWKRXJK�WKH�RULJLQDO�FRORQ\�ZRUNHG�WRJHWKHU�DQG�DFKLHYHG�D�KXJH�WDVN�LQVHWWOLQJ�RQ�WKH�3ODQHWVKLS�� WKH�FULPLQDO�HOHPHQW�ZDV�PHUHO\� OD\LQJ� ORZ�DQG�HQVXULQJ� WKDW� WKH\�ZRXOG�VXUYLYH�EHIRUH�UHWXUQLQJ� WR� WKHHDVLHU�OLIH�RI�WKLHYHU\�DQG�SURWHFWLRQ�UDFNHWV���3URVWLWXWLRQ�ULQJV��EODFN�PDUNHW�LWHPV��LOOHJDO�GLVWULEXWLRQ�QHWZRUNV��ZHDSRQ�VPXJJOLQJDQG�YDULRXV�RWKHU�IRUPV�RI�DFWLYLW\�WKULYH�DURXQG�WKH�JOREH�7KH�*ORUPDQ�&ULPH�)DPLO\ KDV�LQWHUHVWV�LQ�DOO�WKH�)DFWLRQV�LQFOXGLQJ�WKH�RXWFDVW�'HVKOHUU�&ODQ���7KLV�KXPDQ�IDPLO\�KDV�H[SDQGHGWKHLU� FULPH�QHWZRUN� DQG� LV� FXUUHQWO\� DWWHPSWLQJ� WR� VWURQJDUP� VPDOO� QRQ�DOLJQHG� VHWWOHPHQWV� LQWR�KLULQJ� D�*ORUPDQ� �6KHULII�� IRUSURWHFWLRQ���2I�FRXUVH�WKH\�ZRXOG�KDYH�WR�SD\�IRU�WKH�VHFXULW\���7KH�*ORUPDQ�)DPLO\�(PSLUH�KDV�PRYHG�IURP�GRZQ�OHYHO�9HOD[D�WRWKH�UHODWLYH�VDIHW\�RI�5HDOP�(O\VLXP�7KH�5RUELDO�&ULPH�6\QGLFDWH LV�D�SDUWLFXODUO\�QDVW\�FROODERUDWLRQ�RI�'RUWKDQV�ZKR�EHOLHYH�WKDW�WKH�7HOPLQDU�)DFWLRQV�DUH�WDUJHWV�IRUD� 'RUWKDQ� %ORRG� )HXG�� � ,W� LV� XQNQRZQ� ZKDW� RULJLQDOO\� FDXVHG� WKLV� IHXG�� EXW� WKLV� JURXS� RI� IDPLOLHV� DUH� ZRUNLQJ� WRJHWKHU� WRXQGHUPLQH�WKH�)DFWLRQ�JRYHUQPHQWV�ZLWK�FULPH�� �7KH�V\QGLFDWH�LV�VHFRQG�RQO\� WR� WKH�*ORUPDQ�)DPLO\�EXW�ZDQW� WR� WDNH�RYHU� WKHZKROH�FULPH�QHW�VR�WKHLU�%ORRG�)HXG�DJDLQVW�7HOPLQDU�VRFLHW\�FDQ�FRPH�WR�DQ�HQG�7HFK�3LUDWH�%DQGV DUH�DQ�XQFRPPRQ�KD]DUG�IRU�LQWHU�IDFWLRQDO�WUDYHO�EXW�WKH�ULVN�H[LVWV���7HFK�SLUDWHV�VWHDO�WUDQVSRUW�FDUJR�DQG�ORYH�WRHQJDJH�LQ�KLJKZD\�EDWWOHV�ZLWK�ULYDO�EDQGV���$�VXFFHVVIXO�7HFK�3LUDWH�:DUORUG�KDV�DOPRVW�JDLQHG�PDLQVWUHDP�UHFRJQLWLRQ�DURXQG7HOPLQDU�DQG�KDV�HYHQ�KDG�WZR�5HDOP�(O\VLXP�%LRSLFV�PDGH�DERXW�KHU��'XHQQD�0NUD\�LV�WKH�ORYHG�OHDGHU�RI�D�3LUDWH�%DQG�ZKRUXOHV�ZLWK�FRPSDVVLRQ�DQG�D�ILUP�ILVW���7KLV�KXPDQ�VHFWDULDQ�EURXJKW�WRJHWKHU�D�SDFN�RI�/HYHO�5DWV�DQG�RUJDQLVHG�WKHP�LQWR�D�JURXSWKDW�ZRXOG�DLG�LQ� WKH�QRQ�DOLJQHG�VHWWOHPHQW
V� ILJKW� WR�NHHS�PDOHYROHQW�3LUDWH�JDQJV�DQG�XQVFUXSXORXV�3VL�7HFKQLFLDQV� LQ�FKHFN�'XHQQD�0NUD\
V� IRUFHV� DUH� RIWHQ� ZHOFRPHG� LQ� QRQ�DOLJQHG� WRZQVKLSV� WKDW� ZLVK� IRU� KHU� WR� FOHDQ� XS� WKH� DUHD� RI�PDOFRQWHQWV� LQH[FKDQJH�IRU� IRRG�� ORGJLQJ� DQG�VSDUH�SDUWV�� �7KH�IDFWLRQV�DUH�QRW� IRQG�RI�'XHQQD�0NUD\
V� IDPLO\� EHFDXVH�RI� KHU�SKLORVRSK\�RIIDFWLRQ�FDUJR�EHLQJ�IDLU�JDPH�IRU�WKRVH�ZKR�QHHG�LW���2WKHU�7HFK�3LUDWH�JURXSV�DUH�OLWWOH�PRUH�WKDQ�URDG�JDQJV�ZKR�VWHDO��LQWLPLGDWH
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DQG�RWKHUZLVH�LPSRVH�WKHPVHOYHV�RQ�WKH�QRQ�DOLJQHG�DQG�IDFWLRQ�UHVRXUFHV�2WKHU�VPDOOHU�RSHUDWLRQV RI�FRXUVH�H[LVW�DQG�WKH�WULFN�LV�WR�VWD\�VPDOO�VR�DV�WR�DYRLG�WKH�DWWHQWLRQ�RI�ERWK�WKH�DXWKRULWLHV�DQG�WKH�WZRFULPH�RUJDQLVDWLRQV�
7KH�0HFKDQLPRUSKV

7KH�KHDUW� RI� WKLV� VHWWLQJ� LV� WKH�SLORWLQJ� DQG�DGYHQWXULQJ� LQ� WKH�FKDUDFWHU
V�0HFKDQLPRUSK��$�PDFKLQH� WKDW� XVXDOO\� KDV� WZRSULPDU\�PRGHV�RI� WUDQVSRUW��$�9HKLFOH�0RGH DQG�D�&RPEDW�0RGH�� ,Q� WKH� FHQWXU\� DQG�D� KDOI� VLQFH� WKH�'HVKOHUU� DQG�;LQHD�&ODQVFUHDWHG� WKH� ILUVW� VHULHV� RI� PRGXODU� FRPEDW� YHKLFOHV�� HDFK� IDFWLRQ� KDV� HPEUDFHG� D� GLIIHUHQW� PHWKRG� RI� XVLQJ� WKH� 0HFKDQLPRUSKWHFKQRORJ\���7KLV�KDV�FUHDWHG�D�KXJH�GLYHUVLW\�DQG�SRWHQWLDO�IRU�IOHGJOLQJ�3LORWV�RU�5LGHUV��7KH�PHWKRG�RI�JHWWLQJ�WKH�FKDQFH�WR�SLORW�UDQJHV�IURP�WKH�VLPSOH�DOORFDWLRQ�RI�D�YHKLFOH�WR�DQ�DOPRVW�UHOLJLRXV�H[SHULHQFH��%XW�LQ�DOO�WKH�)DFWLRQV��FRQWUROOLQJ�D�0HFKDQLPRUSK�LVD�V\PERO�RI�SRZHU�DQG�SUHVWLJH�7KH�FXUUHQW�FOLPDWH�RI�&ROG�:DU�UHVRXUFH�EXLOGLQJ�IRU� WKH�H[SDQVLRQ�WR�WKH�VXUIDFH�PHDQV�WKDW�WKH�0HFKDQLPRUSK�UROH�ZLOOLQFUHDVH�EH\RQG� WKHLU�RIIHQVLYH�DQG�GHIHQVLYH�GHVLJQ�� �1HZ�0HFKDQLPRUSKV� DUH�EHLQJ�GHVLJQHG�DQG�VROGLHUV� WUDLQHG� WR�SLORW� D�QHZVHULHV�RI�0HFKDQLPRUSKV� WKDW�GRXEOH�DV�FRQVWUXFWLRQ�YHKLFOHV�IRU� WKH�HUHFWLRQ�RI�SUHIDEULFDWHG� VWUXFWXUHV�RQ� WKH�VXUIDFH�� �3LORWV� DUHEHLQJ�WUDLQHG�DV�HQJLQHHUV�RU�YLFH�YHUVD���7KH�EXLOG�XS�LV�VSDZQLQJ�KXJH�DGYDQFHPHQWV�LQ�0HFKDQLPRUSK�WHFKQRORJLHV�DQG�ZHDSRQVXSJUDGHV�� � 5HVHDUFK� WHDPV� KDYH� RQO\� QRZ� GLVFRYHUHG� KRZ� WR� JHW� 0HFKDQRLG� SRZHU� FU\VWDOV� WR� ZRUN� ZLWK� WKHLU� V\VWHPV�� � 7KLVDFKLHYHPHQW�DORQH�ZLOO�ERRVW�FRQVWUXFWLRQ�SRVVLELOLWLHV�WHQ�IROG�7KH�9HOD[D�&RPPRQDOLW\ JDLQHG� WKH�XSSHU�KDQG�ZKHQ� IRXU� WR� VL[�� VSHFLDOO\� FRQVWUXFWHG�0HFKDQLPRUSKV� DUH� V\QFKURQLVHGLQWR� D� ODUJHU� YHKLFOH� RU� KXPDQRLG� W\SH�0HFKDQLPRUSK�� FDOOHG� DQ� $PDOJDPDWRU�� � 7KH�RWKHU� IDFWLRQV� KRSH� WR� VLPXODWH� RU� FRS\� WKLVWHFKQRORJ\�ZLWK�VDOYDJHG�XQLWV�IURP�WKH�EDWWOHILHOG�EXW�VR�IDU�RQO\�WKH�HYLO�&ODQ�'HVKOHUU�LV�DQ\ZKHUH�QHDU�WR�SRVVHVVLQJ�D�FRPSHWLQJWHFKQRORJ\�7KH�GHILQLWLRQ�RI�D�0HFKDQLPRUSK�KDV�QRZ�EHHQ�GLOXWHG�WR�D�WUDQVSRUW�WKDW�FDQ�DOWHU�LWV�FRQILJXUDWLRQ�LQWR�DQRWKHU�PRGH�IRU�DGLIIHUHQW�SXUSRVH���7KH�GHILQLWLRQ�RI��WUDQVSRUW��UDQJHV�IURP�*�(�9V�WR�KRYHUFUDIW��WUXFNV�WR�WDQNV��DLU�VNLPPHUV�WR�RUELWDO�VKXWWOHV��DQGURERW�EHDVWV�WR�URERW�ELUGV���7KH�VHFRQGDU\�PRGH�UDQJHV�IURP�+XPDQRLG�)XVLOLHUV��*LDQW�5RERWLF�%HDVWV��RU�KHDYLO\�DUPHG�YHUVLRQV�RIWKH�WUDQVSRUW�PRGH��7\SH�$OSKDV�
7KH�0HFKDQLPRUSK�1HXUDO�,QWHUSUHWHU�0�1�,�7KH�VHFUHW�WR�WKH�QH[W�JHQHUDWLRQ�RI�0HFKDQLPRUSKV�IURP� WKH�7\SH�$OSKD�6HULHV�ZDV� WKH�GHYHORSPHQW RI�WKH�LQWHUIDFH�WKDWFRQQHFWV�D�SLORW�WR�WKHLU�PDFKLQH���7KURXJK�WKH�XVH�RI�F\EHUQHWLF��V\QDSVH�LQWHUSUHWDWLRQ�WHFKQRORJ\��WKH�0HFKDQLPRUSK�FDQ�UHVSRQGDOPRVW� LQVWDQWDQHRXVO\� XQGHU�RSWLPDO� FRQGLWLRQV�� �9DULRXV� IDFWLRQV� XVH�GLIIHUHQW� LPSOHPHQWDWLRQV� RI� WKH� VDPH� WHFKQRORJ\�� �6HH� WKH0HFKDQLPRUSK� FRPEDW� VHFWLRQ� IRU� WKH� YDULRXV� ERQXV� WKH� IROORZLQJ� V\VWHPV� JDLQ� WKH� SLORW�� � :LWK� DQ\� RI� WKH� 0�1�,� FRQWUROOHG0HFKDQLPRUSKV��WKH�FKDQFH�H[LVWV�IRU�D�VNLOOHG�WKLHI�WR�VWHDO�D�PDFKLQH�HYHQ�WKRXJK�WKH\�DUHQ
W�FDOLEUDWHG�IRU�WKH�LQWHUIDFH�
7KH�7HOHPHFKDQLF�0HFKDQLPRUSK7KH�SV\FKLF�DELOLW\�WR�PHOG�ZLWK�D�PDFKLQH�FDQ�DOVR�EH�XVHG�DV�D�VXEVWLWXWH�IRU�WKH�0�1�,���%HFDXVH�RI�WKH�VLPLODU�QDWXUH�RI�WKHSRZHU�WR�WKH�1HXUDO�,QWHUSUHWHU��7HOHPHFKDQLFV�GRHV�QRW�JLYH�DQ\�IXUWKHU�ERQXVHV�WR�D�01,�FRQQHFWLRQ���+RZHYHU��ZLWK�D�GHGLFDWHGWHOHPHFKDQLF�0HFKDQLPRUSK� V\VWHP� WKHUH� FDQ� EH� YDULRXV� VHFXULW\� V\VWHPV� HPSODFHG� WR� SUHYHQW� RWKHU� WHOHPHFKDQLF� SV\FKLFV� IURPXVLQJ�VWHDOLQJ� WKH� PDFKLQH�� � :KLOH� WKH� WHOHPHFKDQLF� FRQWURO� V\VWHPV� GR� QRW� UHTXLUH� SK\VLFDO� FRQWDFW� ZLWK� WKH� RSHUDWRU� �LQ� IDFW� D7HOHPHFKDQLF�FDQ�FRQWURO� WKHLU�PDFKLQH� IURP�D�YHU\� VKRUW�GLVWDQFH�� WKHUH� LV�FRQVLGHUDEOH�SVLRQLF� LQWHUFRQQHFWLRQ�EHWZHHQ�SLORW� DQGPDFKLQH�&RQVWUXFWLQJ�D�0HFKDQLPRUSK7KH�PDLQ�VWHSV�WDNHQ�WR�FUHDWH�D�0HFKDQLPRUSK�FDQ�EH�DOORFDWHG�LQ�PDQ\�ZD\V���*DPH�PDVWHUV�PD\�DOORZ�SOD\HUV�WR�FUHDWH�D0HFKDQLPRUSK�IURP�WKH�JURXQG�XS�OHDYLQJ�DOO�WKH�VWDJHV�WR�WKH�SOD\HU
V�FKRLFH���$OWHUQDWLYHO\��WKH�*�0�FDQ�DVVLJQ�WKH�VNHOHWRQ�W\SH�WRSOD\HUV��DQG�OHW�WKHP�WDNH�LW�IURP�WKHUH���$QRWKHU�RSWLRQ�LV�IRU�WKH�*DPH�0DVWHU�WR�FUHDWH�WKH�EDVLF�FKDVVLV�DQG�OHDYH�WKH�3OD\HUV�URRPWR� FXVWRPLVH� WKH�ZHDSRQV�� VHQVRUV� DQG� VSHFLDO� V\VWHPV�� � 7KH� WKLUG� RSWLRQ� FRXOG� EH� SOD\HG� LQ� XQLW�ZLWK� WKH�PLOLWDU\� IRUFH� WKH� XQLWEHORQJV�WR��JLYLQJ�WKH�QHZ�SLORW�WKH�EDVH�PRGHO�IRU�WKHP�WR�FXVWRPLVH�7KH� FRQVWUXFWLRQ� UXOHV� KDYH� EHHQ� GHYHORSHG� E\� EDVLQJ� WKHP� RII� 3DOODGLXP
V� 0XWDQW� $QLPDO� 8QLW� V\VWHP� �6HH� +HURHV8QOLPLWHG��QG (GLWLRQ�DQG�$IWHU� WKH�%RPE��QG (GLWLRQ� IRU�PRUH�GHWDLOV�RQ�0XWDQW�$QLPDO� FKDUDFWHUV�� DQG� LQFRUSRUDWLQJ� WKH�0�'�&V\VWHP�ZLWK� WKH�H[LVWLQJ�3DOODGLXP�5RERW�&RQVWUXFWLRQ� WHFKQLTXHV�� �7KLV�V\VWHP�VKRXOG�EH�IDPLOLDU� WR�H[SHULHQFHG�SOD\HUV�DQG�YHU\HDV\�WR�SLFN�XS�IRU�WKH�QHZHU�JDPHUV���,W�LV�H[WUHPHO\�IOH[LEOH�DQG�QR�VLQJOH�0HFKDQLPRUSK�VKRXOG�HPHUJH�LGHQWLFDO�WR�DQRWKHU�$OVR�XQIRUWXQDWHO\�WKHUH�LV�D�OLWWOH�ELW�RI�FDOFXODWRU�ZRUN�QHHGHG���5RXQG�GRZQ�DQ\�GHFLPDO�ILJXUHV�EHORZ������DQG�WKH�UHVW�WRWKH�QH[W�URXQG�QXPEHU�&RQVWUXFWLRQ�6WHSV�6WHS��� 7KH�)LYH�$WWULEXWHV�DQG�$WWULEXWH�%RQXVHV��ZKHUH�WKH�EXLOGHU�UROOV�DWWULEXWHV�OLNH�D�VWDQGDUG�3DOODGLXP�FKDUDFWHU�6WHS��� 6HOHFW�0RGXODWLQJ�&KDVVLV�7\SH��ZKHUH�WKH�EXLOGHU�VHOHFWV�WKH�VL]H�OHYHO�UDQJH�WKDW�WKH�0HFKDQLPRUSK�ZLOO�EHFRPH�DQG�DOVR
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ZKLFK�SLORWLQJ�VNLOO�ZLOO�EH�QHHGHG�6WHS��� 7UDQVSRUW�0RGH�'HWHUPLQDWLRQGHFLGHV�IURP�WKH�OLVW�RI�YHKLFOHV�DQG�DQLPDOV�WKDW�ZLOO�IRUP�WKH�WUDQVSRUW�PRGH�6WHS��� &RPEDW�0RGH�3K\VLFDO�$WWULEXWHVZRUNV�RXW�WKH�OHYHO�RI�WUDQVIRUPDELOLW\�RI�WKH�FRPEDW�PRGH�6WHS��� 2SWLRQDO�0HFKDQLPRUSK�:HDNQHVVHV OHHFKHV�VRPH�FRQVWUXFWLRQ�SRLQWV�E\�OLPLWLQJ�DQ�DVSHFW�RI�WKH�XQLW6WHS��� $GGLWLRQDO�0RGXOHV� DQG� FRPSRQHQWV OHW� WKH� EXLOGHU� DVVHPEOH� D� XQLTXH� FRQILJXUDWLRQ� DV� ZHOO� DV� GHFLGH� WKH� PHWKRG� RISURSXOVLRQ�6WHS��� 'HWHUPLQH�0�'�&�E\� UHIHUHQFLQJ� WKH� 6L]H� /HYHO� WDEOH� DQG� DQ\� DGGLWLRQDO� DUPRXU� SRLQWV� DQG� WKHQ� FDOFXODWLQJ�0�'�&� E\ORFDWLRQ�6WHS��� 2IIHQVLYH�:HDSRQV�0RGXOHV WDNHV�OHIWRYHU�FRQVWUXFWLRQ�SRLQWV�DV�ZHOO�DV�D�VHSDUDWH�SRRO�RI�SRLQWV�WR�EXLOG�WKH�ZHDSRQU\�RIWKH�0HFKDQLPRUSK�
66WWHHSS ���� 77KKHH ))LLYYHH $$WWWWUULLEEXXWWHHVV DDQQGG $$WWWWUULLEEXXWWHH %%RRQQXXVVHHVV�<RX�ZDQW�PH�WR�ZKDW�"��

<RX�KHDUG�PH��UROO�VRPH�DWWULEXWHV�IRU�\RXU�0HFKDQLPRUSK���7KHUH�DUH�QR�VWDQGDUG�0HFKDQLPRUSK�RU�$UPRXU0HFK�IUDPHV�WREXLOG�IURP��DV� LW�ZRXOG� UHPRYH�WKH�DGYDQWDJHV�RI�GLVJXLVLQJ� WKH�YHKLFOH� LQ� WKH� ILUVW�SODFH�� �7KLV�PHDQV� WKDW� WKH�LQWHUQDO� IUDPHV� WKDW0HFKDQLPRUSKV�DUH�EXLOW�XSRQ�KDYH�YDULRXV�VWUHQJWKV��ZHDNQHVVHV�DQG�HFFHQWULFLWLHV� WKDW�FDQ�EH�VLPXODWHG�ZLWK� VWDQGDUG�3DOODGLXP$WWULEXWH�UROOV���7KH�PDLQ�FKDQJH�WR�WKH�DWWULEXWHV�IURP�WKHLU�FKDUDFWHU�SDUHQWDJH�LV�WKH�VFDOH�WKH\�DUH�DSSOLHG�WR���$�0HFKDQLPRUSK
V3K\VLFDO�6WUHQJWK�RI����LV�HQWLUHO\�GLIIHUHQW�WR�D�KXPDQ�FKDUDFWHU
V�3�6�RI������6HH�WKH�GHVFULSWLRQV�DQG�DWWULEXWH�ERQXVHV�EHORZ�WR�ILQGRXW�WKH�GLIIHUHQFH�LQ�3�6�ZHLJKW�VFDOH�IRU�D�0HFKDQLPRUSK�DQG�$UPRXU0HFK�7KUHH��VL[�VLGHG�GLFH�DUH�UROOHG� WR�GHWHUPLQH�HDFK�DWWULEXWH��7KH�KLJKHU� WKH�QXPEHU�� WKH�JUHDWHU� WKH�DELOLW\��,I�DQ�DWWULEXWH� LV�H[FHSWLRQDO�����������RU�����WKHQ�DQ�DGGLWLRQDO�VL[�VLGHG�GLH�LV�UROOHG�DQG�DGGHG�WR�WKH�WRWDO�IRU�WKDW�DWWULEXWH�3K\VLFDO� 6WUHQJWK� �3�6�� 7KLV� LV� WKH� UDZ� SK\VLFDO� SRZHU� RI� WKH� YHKLFOH�� � 7KHUH� DUH� YDULRXV� OHYHOV� RI� 6WUHQJWK�� UDQJLQJ� IURP$UPRXU0HFK� WR�0HFKDQLPRUSK�� �7KH\�DUH�DOO�PHUHO\�GLIIHULQJ�PXOWLSOLHUV� WR�GDPDJH�DQG�ZHLJKW�FDUU\LQJ�OLIWLQJ�� �7KLV�DWWULEXWHFDQ�DOVR�EH�XVHG�IRU�WRZLQJ�FDSDELOLWLHV�3K\VLFDO�3URZHVV��3�3�� 6KRZV�WKH�GHJUHH�RI�GH[WHULW\�DQG�DJLOLW\�RI�WKH�YHKLFOH��$�3�(�RI����RU�KLJKHU�LV�UHZDUGHG�ZLWK�ERQXVHV�WRKDQG�WR�KDQG�GRGJH��SDUU\�DQG�VWULNH�IRU� WKH�SLORW���*DPH�0DVWHUV�ZLWK�DIIHFWLRQ�IRU� WKH�7UDQVLHQW�0DQRHXYULQJ�)DFWRU IURP�WKHRULJLQDO�3DOODGLXP�9HKLFOH�&RPEDW�UXOHV�FDQ�DOVR�XVH�WKHVH�ERQXVHV�DV�WKH�YHKLFOH
V�70)�3K\VLFDO��6WUXFWXUDO�(QGXUDQFH��3�(��7KLV�LV�PRUH�RI�D�EDVH�PXOWLSOLHU�WKDQ�DQ�DFWXDO�DWWULEXWH���7KLV�ILJXUH�LV�UHTXLUHG�WR�GHWHUPLQHWKH�YHKLFOH
V�0�'�&�DQG�DOVR�JLYHV�D�ERQXV�WR�VDYH�YHUVHV�V\VWHPV�IDLOXUH�ZKHQ�LQIOLFWHG�ZLWK�HQRUPRXV�GDPDJH�3K\VLFDO�%HDXW\��3�%�� ,V�DQ�LQGLFDWLRQ�RI�WKH�SK\VLFDO�DWWUDFWLYHQHVV�RI�WKH�YHKLFOH�� �$�3�%��RI����RU�EHWWHU�ZLOO�EH�UHZDUGHG�ZLWK�DERQXV�WR�VWRS�SHRSOH�LQ�WKHLU�WUDFNV�ZLWK�WKH�EHDXW\�RI�WKH�YHKLFOH
V�OLQHV��SDLQW�MRE��VW\OLQJ�DQG�HQJLQH�VRXQG���$FWXDOO\�D�KLJK�3�%FRXOG�EH�GHWULPHQWDO�WR�WKH�YHKLFOH�DV�WKH\�VWDQG�RXW�LQ�WKH�FURZG��QRW�WR�PHQWLRQ�EHLQJ�WKH�WDUJHW�RI�VRPH�/HYHO�5DW�JHY�ERRVWHUZRUNLQJ�IRU�WKH�ORFDO�FKRS�VKRS����7KLV�DSSOLHV�WR�ERWK�IRUPV�DV�WKH\�ERWK�VKDUH�FRPSRQHQWV�ZLWK�HDFK�RWKHU���$�ILUH�HPEOHP�RQ�WKHKRRG�RI�D�6SRUWV�*HY�ZLOO�SUREDEO\�HQG�XS�EHLQJ�WKH�WRUVR�DUPRXU�RI�WKH�)XVLOLHU�5RERWLF�6SHHG��6SG��6SHFLILFDOO\��WKLV�LV�WKH�XQLW
V�PD[LPXP�UXQQLQJ�VSHHG�DV�ZHOO�DV�WKH�WUDQVSRUW�PRGH
V�WRS�VSHHG���7KH�IROORZLQJWDEOH�VKRZV�KRZ�WKH�VSHHG�DWWULEXWH�DSSOLHV�WR�WKH�YDULRXV�IRUPV�RI�SURSXOVLRQ�IRU�D�0HFKDQLPRUSK�LQ�HLWKHU�PRGH�
3URSXOVLRQ�7\SH 6SHHG�0XOWLSOLHU %RQXVHV�DQG�3HQDOWLHV%LSHGDO�5XQQLQJ 6SG�[��PSK :HDSRQV�ILUH�ZKLOH�UXQQLQJ�LV�FRQVLGHUHG�
ZLOG
&DWHUSLOODU�7UDFNV 6SG�[��PSK 9HU\�VWDEOH�SODWIRUP�IRU�ZHDSRQV�ILUH+RYHU�7XUELQHV 6SG�[���PSK &DQ�XVH�OLPLWHG�DLU�WR�DLU�FRPEDW�WDFWLFV+\GURIRLO�WUDYHO 6SG�[��PSK :HDSRQV�ILUH�ZKLOH�DW�KLJK�VSHHGV�LV�FRQVLGHUHG�
ZLOG
���&DQQRW�SODQH�RQ�URXJK�VHDV-HW�7XUELQH 6SG�[���PSK &DQ�XVH�DLU�WR�DLU�FRPEDW�PHWKRGV0DJQHWLF�5HSXOVLRQ 6SG�[���PSK &DQQRW�OHDYH�XUEDQ�URDGV�DQG�FLW\�VWUHHWV0HFKDQRLG�$QWL�*UDY 6SG�[��PSK 5HTXLUHV�0HFKDQRLG�SRZHU�FU\VWDO�WR�RSHUDWH�3ODVPD�'ULYH��$LU� 6SG�[���PSK &DQ�XVH�DLU�WR�DLU�FRPEDW�PHWKRGV3ODVPD�'ULYH��6SDFH� 6SG�[����PSK &DQ�XVH�VSDFH�DQG�DLU�WR�DLU�FRPEDW�PHWKRGV4XDGUXSHG�5XQQLQJ 6SG�[���PSK :HDSRQV�ILUH�ZKLOH�UXQQLQJ�LV�FRQVLGHUHG�
ZLOG
6XEPHUVLEOH 6SG�LQ�PSK /LPLWDWLRQV�RQ�VRQDU�XVH��QRLVH��PD[LPXP�GHSWK�ZLWKRXW�PRGXOHV�LV�����IW�����P�6XUIDFH�ZDWHU�WUDYHO 6SG�[��PSK :HDSRQV�ILUH�ZKLOH�DW�KLJK�VSHHGV�RU�URXJK�VHDV�LV�FRQVLGHUHG�
ZLOG
:KHHOV�W\UHV 6SG�[���PSK &DQ�XVH�ZHDSRQV�ERQXVHV�DW�KLJK�VSHHGV

0HFKDQLPRUSK�$WWULEXWH�%RQXV�7DEOH
$WWULEXWHV �� �� �� �� �� �� �� �� �� �� �� �� �� ��

3�6 +DQG�WR�+DQG���'DPDJH �� �� �� �� �� �� �� �� ��� ��� ��� ��� ��� ���
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3�3 3DUU\��'RGJH�	�6WULNH �� �� �� �� �� �� �� �� �� �� �� �� �� ��3�( 6DYH�9V��6\VWHP�)DLOXUH ��� ��� ��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����3�% 9HKLFOH
V�$ZH�)DFWRU ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
66WWHHSS ���� 66HHOOHHFFWW 00RRGGXXOODDWWLLQQJJ &&KKDDVVVVLLVV 77\\SSHH$Q�$UPRXU0HFK� RU�0HFKDQLPRUSK� VNHOHWRQ� LV� WKH� VWUXFWXUDO� VXSSRUW� WKDW� ZLOO� EH� EXLOW� XSRQ� WR� FUHDWH� YDULRXV�PRGXODWLQJYHKLFOHV���7KH�VNHOHWRQV�DUH�RI�YDULRXV�VL]HV�DQG�VKDSHV�EXW�LQFRUSRUDWH�QHFHVVDU\�GHVLJQ�VFKHPHV�WKDW�ZLOO�VXVWDLQ�DJDLQVW�PHFKDQLFDOSUHVVXUHV�DQG�VWUDLQV�GXULQJ�D�YHKLFOH
V�PRGH�FKDQJH�� �%XLOGHUV�XVH� WKHVH�H[DPSOHV�DV� WKH�JXLGH� WR� WKH�VL]H� OLPLWV� WKDW� WKHLU�YHKLFOHFRQFHSWLRQV�FDQ�WDNH���$OVR�QRWH�WKH�XQLW
V�SK\VLFDO�VWUHQJWK�FDSDELOLWLHV��&DUU\�:HLJKW�LV�VLPSO\�WKH�XQLW
V�3�6�PXOWLSOLHG�E\�D�QXPEHULQ�SRXQGV���/LIWLQJ�:HLJKW�LV�GRXEOH�WKH�FDUU\�DPRXQW�LQ�SRXQGV��ZKLFK�FDQ�DOVR�DSSO\�WR�H[FDYDWLRQ��FUDQH�DQG�ZLQFK�DVVHPEOLHV�LQYHKLFOH�PRGH� IRU�PD[LPXP�UDWHG� OLIW� ORDGV�� �+DXODJH�:HLJKW� LV�DQRWKHU� IDFWRU�XVHG� LQ�YHKLFOHV� WKDW�KDYH� VRPH�VRUW� RI� WUD\�EDFN�RUFDUJR�GHVLJQ�VSHFLDOO\� XVHG� IRU� OXJJLQJ�FDUJR�WKH� WRS�VSHHG�RI� WKH�YHKLFOH� LV�GURSSHG�E\�D� WKLUG�ZKHQ�KDXOLQJ�����WR������RI� WKHZHLJKW�FDSDFLW\���$V�WKHVH�DUH�URERWLF�FUHDWLRQV�ZLWK�IXVLRQ�UHDFWRUV��WKHUH�DUH�QR�SK\VLFDO�HQGXUDQFH�IDFWRUV�LQ�OLIWLQJ�DQG�FDUU\LQJ���,Q6�'�&�ZRUOGV�ZLWK�IXHO�FRQVLGHUDWLRQV��WKH�YHKLFOH
V�3�(�[����PLOHV�LV�WKH�UDQJH�RI�WKH�YHKLFOH�EHIRUH�UHIXHOOLQJ�
/LJKW�$UPRXU0HFK��6L]H�/HYHO�5DQJH����WR���$� OLJKW� IUDPH� WKDW� UHTXLUHV� VSHFLDO� ERG\� DUPRXU� WR� EH� XVHG� IRU� LQWHUFRQQHFWLQJ� ZLWK� WKH� H[RVNHOHWRQ� RQFH�PRGXODWHG�� � $0HFKDQLPRUSK� 1HXUDO� ,QWHUSUHWHU� FRQWURO� PHFKDQLVP� FDQQRW� EH� XVHG� ZLWK� WKHVH� H[RVNHOHWRQV�� � 6RPH� ULGHUV� IRUJR� WKH� )XVLOLHUSRZHUDUPRXU�RSWLRQ� DQG�FKRVH� WR� GHVLJQ� DQRWKHU� WUDQVSRUW�PRGH� LQWR� WKH�$UPRXU0HFK� �H[DPSOHV� RI�ZKLFK� LV� D�PRWRUF\FOH�ZKLFKFRQYHUWV�LQWR�D�KRYHUFRSWHU�FUDIW�3K\VLFDO�6WUHQJWK�&DSDELOLWLHV�0D[LPXP�&DUU\�:HLJKW��3�6�[����LQ�3RXQGV0D[LPXP�+DXODJH�:HLJKW��3�6�[����LQ�3RXQGV
0HGLXP�$UPRXU0HFK��6L]H�/HYHO�5DQJH����WR���$� VOLJKWO\� KHDYLHU� IUDPH� WKDW� VWLOO� UHTXLUHV� VSHFLDO� ERG\� DUPRXU� WR� EH� XVHG� IRU� LQWHUFRQQHFWLQJ� ZLWK� WKH� H[RVNHOHWRQ� RQFHPRGXODWHG���$�0HFKDQLPRUSK�1HXUDO�,QWHUSUHWHU�FRQWURO�PHFKDQLVP�FDQQRW�EH�XVHG�ZLWK�WKLV�SRZHUDUPRXU�W\SH��6RPH�ULGHUV�IRUJR�WKH)XVLOLHU�SRZHUDUPRXU�RSWLRQ�DQG�FKRVH�WR�GHVLJQ�DQRWKHU�WUDQVSRUW�PRGH� LQWR�WKH�$UPRXU0HFK���&OHYHU�HVSLRQDJH�DJHQWV�DQG�/HYHO5DWV�KDYH� LQWHJUDWHG�KRYHUFRSWHU� WXUELQHV� LQWR�PRWRUF\FOHV�RU�K\GUR� MHW� VNLV� LQWR�VXEPHUVLEOHV� WR�JLYH� WKHP�PDQ\�PRUH�DYHQXHV� RIHVFDSH�LI�WKH�QHHG�DURVH�3K\VLFDO�6WUHQJWK�&DSDELOLWLHV�0D[LPXP�&DUU\�:HLJKW��3�6�[����LQ�3RXQGV0D[LPXP�+DXODJH�:HLJKW��3�6�[����LQ�3RXQGV
+HDY\�$UPRXU0HFK��6L]H�/HYHO�5DQJH����WR���$� EXON\� IUDPH� WKDW� FDQ� KRXVH� D� SLORW� ZLWKLQ� WKH� VNHOHWRQ� RQFH� PRGXODWHG� LQWR� )XVLOLHU� PRGH�� $� 0HFKDQLPRUSK� 1HXUDO,QWHUSUHWHU� RU� 7HOHPHFKDQLF� FRQWURO� PHFKDQLVP� FRQQHFWLRQ� LV� DYDLODEOH� ZLWK� WKLV� KHDY\� SRZHUDUPRXU� DOWKRXJK� D� ERG\�DUPRXULQWHUORFNLQJ�PHFKDQLVP�LV�PRUH�FRPPRQ�3K\VLFDO�6WUHQJWK�&DSDELOLWLHV�0D[LPXP�&DUU\�:HLJKW��3�6�[����LQ�3RXQGV0D[LPXP�+DXODJH�:HLJKW��3�6�[�����LQ�3RXQGV
6NLUPLVKHU�&ODVV�0HFKDQLPRUSK���6L]H�/HYHO�5DQJH����WR���7KH�QH[W�VWHS�IURP�WKH�$UPRXU0HFK�PRGXODU�SRZHUDUPRXU���7KH�VL]H�RI�D�VPDOO�DXWR�VHGDQ��WKLV�OLJKW�VNHOHWRQ�LV�WKH�EDVLV�RIPDQ\� YHKLFOH� W\SHV�� �0RVW� FRPPRQO\� XVHG� IRU� UHFRQQDLVVDQFH�� FLYLO� GHIHQFH�� HVSLRQDJH� DQG� OLJKWQLQJ� DWWDFN� IXQFWLRQV�� � /LNH� DOO0HFKDQLPRUSK� W\SHV�� D�0HFKDQLPRUSK�1HXUDO� ,QWHUSUHWHU� RU�7HOHPHFKDQLF� FRQWURO� LV� UHTXLUHG� WR� RSHUDWH� WKH� YHKLFOH� LQ� )XVLOLHU� RU$QLPDO�0RGH��9HOD[DQ�0LOLWLD�KDV�GHVLJQHG�DPDOJDPDWRUV�ZLWK�WKLV�GHVLJQ�XVLQJ�D�=HQLWK�RU�&KDPSLRQ�&ODVV�0HFKDQLPRUSK�DV�WKHWRUVR�FKDVVLV�3K\VLFDO�6WUHQJWK�&DSDELOLWLHV�0D[LPXP�&DUU\�:HLJKW��3�6�[�����LQ�3RXQGV0D[LPXP�+DXODJH�:HLJKW��3�6�[�����LQ�3RXQGV
/HJLRQQDLUH�&ODVV�0HFKDQLPRUSK���6L]H�/HYHO�5DQJH����WR����7KLV�VNHOHWRQ�LV�WKH�ZRUNKRUVH�PRGHO�WKDW�LV�WKH�IURQW�OLQH�WURRSHU�DQG�DOVR�XVHG�LQ�VSHFLDO�RSHUDWLRQV�UROHV�� �7KH�ILUVW�7\SH$OSKD0HFKDQLPRUSKV�ZHUH�EXLOW�LQ�WKLV�VL]H�WR�VWRUH�WKH�ILUVW�JHQHUDWLRQ�PRGXODU�ZHDSRQU\���1RZ�WKLV�0HGLXP0HFKDQLPRUSK�LV�XVHGLQ�VXSSRUW��UHLQIRUFHPHQW�DQG�VSHFLDOLVW�UROHV�� �$VNHOODQV� ORYH�WR�FUHDWH�$QLPDO� IRUPV�RXW�RI� WKLV�VNHOHWRQ�DQG�ULGH WKHP� LQWR�EDWWOH�7KH�'HVKOHUUV�KDYH�GHYHORSHG�SURWRW\SH�7\SH�%HWD $PDOJDPDWRUV� WKDW�FRPPRQO\�XVH�WKLV�IUDPH�� �7KH�FRPEDW�PRGHOV�DUH� W\SLFDOO\VHQW�LQWR�EDWWOH�ZLWK�&KDPSLRQ�&ODVV�0HFKDQLPRUSKV�
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3K\VLFDO�6WUHQJWK�&DSDELOLWLHV�0D[LPXP�&DUU\�:HLJKW��3�6�[�����LQ�3RXQGV0D[LPXP�+DXODJH�:HLJKW��3�6�[�����LQ�3RXQGV
&KDPSLRQ�0HFKDQLPRUSK���6L]H�/HYHO�5DQJH����WR����7KLV�$VVDXOW�0HFKDQLPRUSK�IUDPH�LV�WKH�JODPRXU�GHVLJQ�RI�WKH�0HFKDQLPRUSK�VNHOHWRQ��&KDPSLRQ�0HFKDQLPRUSKV�VWDUWHGDV�VRXSHG�XS�6SRUWV�*HYV�SLORWHG�E\�EUDYH��DQG�RIWHQ�UHFNOHVV��WHVW�SLORWV���7KH�SLORWV�RIWHQ�XVHG�WR�VSDU�ZLWK�WKHLU�RSSRVLWH�QXPEHUV�LQGLIIHUHQW�IDFWLRQV�WR�GHWHUPLQH�WKH�OLPLWV�RI�WKH�QHZ�&KDPSLRQ�GHVLJQ���7KH�UHVXOW�LV�WKH�EHVW�DOO�URXQG�0HFKDQLPRUSK�IUDPH�DYDLODEOH�8VLQJ� D�QHZ� DOOR\� EDVHG�RQ�0HFKDQRLG� WHFKQRORJ\�� WKH� IUDPH� LV� QRZKHUH� QHDU� DV� EXON\� DV� WKH� SUHYLRXV�/HJLRQQDLUH� YHUVLRQV�� �2IFRXUVH�WKH�FRVW�RI�WKH�DOOR\�PDNHV�WKH�IUDPH�PXFK�PRUH�H[SHQVLYH�WR�SURGXFH���$�QRQ�DOLJQHG�FRPPXQLW\��ZKR�PDLQWDLQV�LWV�QHXWUDOLW\E\�VHOOLQJ�WR�DOO�WKH�IDFWLRQV��FRQVWUXFWV�WKH�DOOR\���7KH�'RUWKDQ�FRPPXQLW\�NHHSV�ULJKW�RXW�RI�SODQHWDU\�SROLWLFV�DQG�PDNHV� LWV� OLYLQJWKH�EHVW�ZD\� WKH\� NQRZ�KRZ�� �$SDUW� IURP� D� IHZ��YHU\� VWXSLG��7HFK�SLUDWHV��QRERG\�KDV� ULVNHG� LQFXUULQJ� D�'RUWKDQ�%ORRG�)HXG E\DWWHPSWLQJ�WR�WDNH�RYHU�WKH�FRPPXQLW\�%,2�(�%RQXV� DQ�DGGLWLRQDO���%,2�(�SRLQWV�DUH�DYDLODEOH�WR�XVH�LQ�DQ\�FRQVWUXFWLRQ�VWHS�3K\VLFDO�6WUHQJWK�&DSDELOLWLHV�0D[LPXP�&DUU\�:HLJKW��3�6�[�����LQ�3RXQGV0D[LPXP�+DXODJH�:HLJKW��3�6�[������LQ�3RXQGV
=HQLWK�&ODVV�0HFKDQLPRUSK��6L]H�/HYHO�5DQJH�����WR����+HDY\�0HFKDQLPRUSK�IUDPH�WKDW�ZDV�RULJLQDOO\�GHVLJQHG�IRU�VXSSRUW�DQG�KHDY\�DUWLOOHU\�WDVNV���1RZ�WKHVH�KXJH�IUDPHV�KDYHEHHQ�SXW�WR�ZRUN�DV�WKH�VXSSRUW�YHKLFOHV�LQ�WKH�EXLOG�XS�WR�WKH�ILJKW�IRU�WKH�VXUIDFH���7KH�YHKLFOHV�EXLOW�RXW�RI�=HQLWK�&ODVV�VNHOHWRQVDUH�W\SLFDOO\�FDUJR�KDXOHUV�RU�ZHDSRQV�SODWIRUPV���7KHVH�YHKLFOHV�DUH�QRW�NQRZQ�IRU�WKHLU�PDQRHXYUDELOLW\�EXW�KDYH�JRRG�UHSXWDWLRQVDV� ODVW� UHVRUW� 0HFKDQLPRUSKV� WKDW� RQO\� PRGXODWH� LQWR� D� EDWWOH� PRGH� DIWHU� DOO� WKH� WURRSV� DQG� YHKLFOHV� LW� ZDV� FDUU\LQJ� KDG� EHHQGHVWUR\HG�� � 7KH�;LQHDQ�*XLOG� XVHV� =HQLWK� &ODVV� VNHOHWRQV� WR� EXLOG� WUDQV�DWPRVSKHULF� VKXWWOHV� DQG� RUELWDO� GHVWUR\HUV�� � 7KH�6HQDUEL8QLRQ�XVHV�WKH�=HQLWK�LQ�VLPLODU�QDXWLFDO�IXQFWLRQV���&ODQ�'HVKOHUU�XVH�WKH�IUDPH�WR�EXLOG�KXJH�7\SH�$OSKD�ZDU�PDFKLQHV�3K\VLFDO�6WUHQJWK�&DSDELOLWLHV�0D[LPXP�&DUU\�:HLJKW��3�6�LQ�7RQQHV0D[LPXP�+DXODJH�:HLJKW��3�6�[���LQ�7RQQHV
&RQVWUXFWLRQ�0HFKDQLPRUSK���6L]H�/HYHO�5DQJH����WR����:LWK� WKH� VXUIDFH� DWPRVSKHUH� RI� 7HOPLQDU� DSSURDFKLQJ� KDELWDEOH� OHYHOV� LQ� WKH� QH[W� IHZ� GHFDGHV�� WKH� IDFWLRQV� KDYH� VORZO\EHJXQ�EXLOGLQJ�XS�UHVRXUFHV�DQG�PDFKLQHU\�WR�FODLP�VHFWLRQV�RI�WKH�VXUIDFH�IRU� WKHPVHOYHV���7KH�0DUGR]L�)DFWLRQ�EHOLHYHV�WKDW�WKH\KDYH�H[FOXVLYH�ULJKWV�WR�WKH�VXUIDFH�VLQFH�WKH\�EHJDQ�DQG�PDLQWDLQHG�WKH�0�)RUPLQJ RI�7HOPLQDU���0LOLWDU\�WDFWLFLDQV�KDYH�LGHQWLILHGWKH�0HFKDQLPRUSK�FRQFHSW�DV�HVVHQWLDO�IRU�FODLPLQJ�DQG�UHWDLQLQJ�VXUIDFH�DUHD���7KH�UROH�RI�D�&RQVWUXFWLRQ�0HFKDQLPRUSK�LV�WZRIROG�XVLQJ�WKH�WUDQVSRUW�PRGH��IXQFWLRQ�DV�D�IXOO\�IXQFWLRQDO�FRQVWUXFWLRQ�YHKLFOH�DQG�KDYLQJ�D�IXVLOLHU�RU�7\SH�$OSKD�PRGH�DV�D�GHIHQVLYHPHDVXUH�DJDLQVW�HYHQWXDO�DWWDFN���7KH�SLORW�RI�D�&RQVWUXFWLRQ�0HFKDQLPRUSK�LV�D�VSHFLDO�EUHHG�RI�HQJLQHHU�ZKR�KDV�EHHQ�WDXJKW�WR�EH�DFRPEDW� SLORW� DV� ZHOO�� � 7KLV� LV� WKH� VWDQGDUG� 0HFKDQLPRUSK� LVVXHG� WR� 5HVHUYLVWV� ZLWK� +HDY\� 0DFKLQHU\� EDFNJURXQGV� DQG� WKH(QJLQHHULQJ�&RUS�RI�)DFWLRQ�PLOLWDULHV���7KH�YHKLFOH�LV�GHVLJQHG�IRU�EXLOGLQJ�ILUVW�DQG�EDWWOH�VHFRQG�3K\VLFDO�6WUHQJWK�&DSDELOLWLHV��&RQVWUXFWLRQ�YHKLFOHV�LQ�VL]H�OHYHOV�UDQJLQJ�IURP���WR����FDQ�FDUU\�KDXO�GRXEOH�WKH�ZHLJKWRI�WKH�RWKHU�0HFKDQLPRUSKV�ZLWKLQ�WKHVH�VL]H� OHYHOV�� �7KH�5DUH�0HFKDQLPRUSKV�VWLOO� LQ� WKH�6L]H�/HYHOV�EHWZHHQ����DQG���KDYH�WKH�IROORZLQJ�FDSDELOLWLHV�0D[LPXP�&DUU\�:HLJKW��6L]H�/HYHO�LQ�7RQQHV0D[LPXP�+DXODJH�:HLJKW��6L]H�/HYHO�[���LQ�7RQQHV
$PDOJDPDWRU�7HDP�0HFKDQLPRUSKV��2SWLRQDO�7KH�9HOD[D�&RPPRQDOLW\�ZDV� WKH�ODVW� IDFWLRQ� WR�GHYHORS�WKHLU�RZQ�IXOO\�PRGXODWHG�0HFKDQLPRUSKV�ZKHUH� WKH\�GHYHORSHGWKHLU� NQLJKWO\� IXVLOLHU� IRUPV�� � 7KH\�ZHUH�� KRZHYHU�� WKH� ILUVW� WR� LPSOHPHQW� DQ� LQFUHGLEOH� LQQRYDWLRQ� LQ� PRGXODWLRQ� WHFKQRORJ\�� WKH$PDOJDPDWRUV�� � 3OD\HUV� FDQ� FKRRVH� WR� UROO� XS� WKHLU�0HFKDQLPRUSKV� DV� D� WHDP�� ZKLFK� FDQ� SK\VLFDOO\� FRPELQH� DQG� PRGXODWH� LQWRDQRWKHU� IRUP�HQWLUHO\�� �:KLOH�WKH�9HOD[DQV�KDYH� WKH� MXPS�RQ� WKH�RWKHU� IDFWLRQV�DIWHU�GHYHORSLQJ� WHDPV�RI�0HFKDQLPRUSKV� WKDW� FDQPHUJH�WR�IRUP�D�JLDQW�KXPDQRLG�URERW��GXEEHG�WKH�8OWUD�)XVLOLHU�W\SH���7KH�9HOD[DQV�KDYH�SUREDEO\�PDGH�D�VOLJKW�PLVWDNH�LQ�PDNLQJWKH� $PDOJDPDWRU� WHDPV� D� SDWULRWLF� V\PERO� RI� WKHLU�0HFKDQLPRUSK� IRUFHV� DV� WKH\� DUH� QRZ� VR� ZLGHO\� NQRZQ� E\� WKH� RWKHU� IDFWLRQPLOLWDULHV� WKDW�WKH�HOHPHQW�RI�VXUSULVH�KDV�EHHQ�ODUJHO\� WDNHQ�RXW�RI� WKH�HTXDWLRQ�� �,QVWHDG�� WKH�$PDOJDPDWRU� WHDPV�DUH�XVHG�OLNH�WKH&DYDOU\� PDNLQJ� ORWV� RI� QRLVH� DQG� WKHLU� SUHVHQFH� NQRZQ�� � $Q� 8OWUD�)XVLOLHU� XVXDOO\� KDV� WKH� SRZHU� OHYHO� RI� DQ� HQWLUH� VTXDG� RI0HFKDQLPRUSKV�VR�WKHUH�LV�D�VLJQLILFDQW�SV\FKRORJLFDO�DGYDQWDJH�LQYROYHG�&RPPRQ�DSSOLFDWLRQV�IRU�WKH�$PDOJDPDWLRQ�SURFHVV�LQFOXGH�x $UPRXU0HFK�VW\OHG�LQWHUORFNLQJ�)XVLOLHU�SRZHU�DUPRXU��HJ�7UDLOHU�PRGXOH�LQWHUORFNLQJ�ZLWK�)XVLOLHU�PRGH�6HPL�WUXFN�x 6L[�6NLUPLVKHU�W\SH�0HFKDQLPRUSKV�FDQ�EH�$PDOJDPDWRU�PRGXOHV�LI�WKH\�ZLVK�WR�WDNH�DQ�8OWUD�)XVLOLHU�IRUP�x )RXU�6NLUPLVKHU�W\SHV�DQG�D�VLQJOH�=HQLWK�W\SH�0HFKDQLPRUSK�FDQ�DOVR�IRUP�DQ�8OWUD�)XVLOLHUx 'RXEOH�0HFKDQLPRUSK�XQLWV�WKDW�IRUP�WKH�WZR�KDOYHV�RI�DQRWKHU�IRUP���7KLV�LV�DQ�LQQRYDWLRQ�RI�WKH�'HVKOHUU�&ODQ�x 9HKLFOH�PRGH�MRLQV�WR�)XVLOLHU�PRGH�OLNH�D�EDFNSDFN�IRU�DGGLWLRQDO�ILUHSRZHU�RU�VSHHG�
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7KH�PDLQ� GLVDGYDQWDJH�RI�$PDOJDPDWRU�7HDP�0HFKDQLPRUSKV� LV� WKDW� WKH�URERWV� ORVH�VRPH�RI� WKH�IOH[LELOLW\� DQG�GLYHUVLW\WKDW�FDPH�IURP�D�PL[HG�JURXS���)RU�H[DPSOH�WKH�FRPSRQHQW�0HFKDQLPRUSKV�DUH�XVXDOO\�ZHDNHU�LQGLYLGXDOO\�WKDQ�D�VWDQG�DORQH�XQLW�JHQHUDOO\�EHFDXVH�RI�WKH�DGGLWLRQDO�SRZHU�URXWLQJ�DQG�PRGXODWLRQ�V\VWHPV�UHTXLUHG�MRLQLQJ�WKH�0HFKDQLPRUSK�LQWR�DQ�$PDOJDPDWRU�2Q�WKH�RWKHU�KDQG��WKHUH�DUH�LPSRUWDQW�ERQXVHV�WKDW�FKDUDFWHUV�UHFHLYH�ZKHQ�SOD\HUV�FUHDWH�WKHLU�FKDUDFWHUV�DV�DQ�$PDOJDPDWRUWHDP� $PDOJDPDWRU�&DSDELOLWLHV�0D[LPXP�&DUU\�:HLJKW��WRWDO�WHDP
V�0HFKDQLPRUSK�3�6�LQ�7RQQHV0D[LPXP�3�3�RI�WKH�FRPELQHG�XQLW��(TXDOV�WKH�DYHUDJH�3�3��DGG�WKH�WRWDO�VL]H�OHYHOV�DQG�GLYLGH�E\�WKH�QXPEHU�RI�XQLWV�6L]H�/HYHO�&DOFXODWLRQV��$GG�WKH�WRWDO�VL]H�OHYHOV�WRJHWKHU�IRU�$PDOJDPDWRU�FRPSRQHQWV�ZLWK�6L]H�/HYHO�FDOFXODWLRQV�3�6� 'DPDJH� %RQXVHV�� $GG� WKH� WRWDO� 3�6� DQG� FDOFXODWH� GDPDJH� ERQXV� E\� LQFUHPHQWLQJ� RQH� GDPDJH� SRLQW� IRU� HYHU\� 3�6DWWULEXWH�SRLQW�DERYH������([DPSOH�LV�D�3�6�RI����KDV�D�GDPDJH�ERQXV�RI�����
,Q�RUGHU�WR�XVH�WKH�7HDP�$PDOJDPDWRU�UXOHV��WKH�SOD\HUV�PXVW�GHFODUH�WKHLU�LQWHQWLRQ�WR�EH�DQ�$PDOJDPDWRU�JURXS�%()25(WKH\� UROO� XS� WKHLU� FKDUDFWHUV�� � (YHU\� WLPH� RQH� RI� WKH�0HFKDQLPRUSK� EXLOGHUV� JHW� WR� UROO� DQ� H[WUD� VL[�VLGHG� GLH� IRU� DQ� H[FHSWLRQDODWWULEXWH�����RU�JUHDWHU��WKHQ�DOO�WKH�PHPEHUV�RI�WKH�WHDP�JHW�WKDW�VDPH�ERQXV�

%,2�(�3RLQWV��%DVLF�,QWHUQDO�2SWLRQ���(QJLQHHULQJ�3RLQWV�$XWKRU
V�1RWH�,Q�RUGHU�WR�EDODQFH�RXW�WKH�VWUXFWXUDO�FKDQJHV�WR�DQLPDO�FKDUDFWHUV��3DOODGLXP�LQYHQWHG�%,2�(�SRLQWV��(DFK�NLQG�RI�DQLPDODQG�QRZ�YHKLFOH�KDV�D�SDUWLFXODU�DPRXQW�RI�%,2�(�PRGXOH�VSDFH�WKDW�UHIOHFWV�H[DFWO\�KRZ�PXFK�LW�FDQ�FKDQJH�:HOO�ZKHQ�LW�ZDV�WLPH�WR�FUHDWH�QHZ�UXOHV�RQ�FUHDWLQJ�D�ZRUOG�RI�PRGXODWLQJ�YHKLFOHV��WKHUH�ZHUH�D�ORW�RI�RSWLRQV�WR�FKRRVHIURP�� �2QH�RSWLRQ�ZRXOG�EH� WR�EDVLFDOO\� UHSULQW� D� FRPELQDWLRQ�RI�1LQMDV�DQG�6XSHUVSLHV��+HURHV�8QOLPLWHG�DQG�5LIWV� URERW�YHKLFOHFRQVWUXFWLRQ�UXOHV�DQG�DGG�D�IHZ�RSWLRQV�VXFK�DV�WUDQVIRUPLQJ�XQLWV���%XW�DIWHU�FRPSLOLQJ�HYHU\WKLQJ�WRJHWKHU�WKH�UHVXOW�ORRNHG�OLNH�DJLJDQWLF�PLVKPDVK�DQG�GLGQ
W� JHO�YHU\�ZHOO� DW�DOO�� �7R� WRS� LW�RII��7HOPLQDU� WHFKQRORJ\� LV�D� WDG�PRUH�DGYDQFHG� WKDQ�HYHQ�6FL�IL� ��WK&HQWXU\�ZHDSRQV�DQG�HTXLSPHQW���,W�ZRXOG�KDYH�PHDQW�UH�ZULWLQJ�D�ORW RI�HVWDEOLVKHG�VWXII�MXVW�IRU�WKLV�SDUWLFXODU�VHWWLQJ���6FUDS�WKDW�7KH�VHFRQG�RSWLRQ�ZDV�WR�SLQFK�LGHDV�IURP�YDULRXV�RWKHU�0HFKD�EDVHG�JDPHV�DQG�FRQVWUXFWLRQ�UXOHV�DQG��3DOODGLXP�LVLQJ�WKHP��1XS��EHVLGHV��LW�ZRXOGQ
W�KDYH�JRW�SDVW�WKH�TXLFN�UHDG�VWDJH�DW�WKH�3DOODGLXP�RIILFH�RU�WKH�KDUVK�FULWLFV�WKDW�DUH�P\�SOD\�WHVWHUV-� 7KH�WKLUG�RSWLRQ�FDPH�WR�PH�ZKLOH�UHDGLQJ�WKRXJK�WKH�QRZ�GHIXQFW�7017�ERRNV���3DOODGLXP�ZLOO�EH�UHSULQWLQJ�DOO�WKH�PXWDQWDQLPDO�UXOHV� LQ� WKHLU�XSFRPLQJ�$IWHU� WKH�%RPE��QG HGLWLRQ DV�ZHOO�DV�DOUHDG\�EHLQJ�SUHVHQWHG� LQ�+HURHV�8QOLPLWHG VR�%,2�(� LVQ
WGHDG�\HW���,�ZDV�DOVR�WKLQNLQJ�RI�UHQDPLQJ�%,2�(�WR�VRPHWKLQJ�OLNH�0,2�(��EXW�,�GHFLGHG�IRU�VLPSOLFLW\
V�VDNH��WR�NHHS�WKH�QDPH�DQGFKDQJH�WKH�WHUP�VOLJKWO\���1RZ�DOO�WKDW�KDG�WR�EH�GRQH�ZDV�WR�UHZULWH�WKH�GHVFULSWLRQV�WKDW�ZHUH�RULJLQDOO\�PHDQW�IRU�PXWDWLQJ�DQLPDOVLQWR�UXOHV�IRU�FUHDWLQJ�WUDQVIRUPDEOH�YHKLFOHV���$QG�WR�WRS�LW�RII��DOO�WKH�DQLPDO�GHVFULSWLRQV�IRXQG�WKURXJKRXW�0XWDQW�8QGHUJURXQG�$IWHU�WKH�%RPE��QG (GLWLRQ�DQG�+HURHV�8QOLPLWHG�ERRNV�FDQ�EH�DOVR�XVHG�WR�FUHDWH�URERWLF�DQLPDO�IRUPV�
%,2�(�HTXDOV�%,2�(7KH�%LRORJLFDO�(QHUJ\�SRLQWV� OLVWHG� LQ� WKH�3DOODGLXP�DQLPDO�GHVFULSWLRQV�DUH�SRLQW� IRU� SRLQW� LGHQWLFDO� WR� WKH�%DVLF� ,QWHUQDO2SWLRQ�(QJLQHHULQJ�SRLQWV�XVHG�IRU�FUHDWLQJ�0HFKDQLPRUSKV���2QO\�DOWHUDWLRQV�WR�WKH�VL]H� WDEOH�DIIHFW� WKH�URERW�DQLPDO�FRQVWUXFWLRQ�7KHVH�DOWHUDWLRQV�UHIOHFW�WKH�PHWDOOLF�QDWXUH�RI�WKH�DQLPDOV�DQG�WKH�IDFW�WKDW�WKH\�DUH�GHVLJQHG�IRU�WUDQVSRUW�DQG�FRPEDW�7KH�H[DFW�QXPEHU�RI�%,2�(�SRLQWV�LV�LQFOXGHG�LQ�WKH�DQLPDO
V�GHVFULSWLRQ�LQ�WKH�$QLPDO�6HFWLRQ��3OD\HUV�FDQ��EXLOG��WKHLU�XQLW�E\XVLQJ�WKHLU�%,2�(�RQ�DQ\�RI�WKH�IROORZLQJ�LWHPV�x *URZWK�6WHSVx 6SHFLDO�$ELOLWLHVx +XPDQ�$WWULEXWHV�7UDQVIRUPDWLRQ�6W\OHx $GGLWLRQDO�&RPSRQHQWV�WR�EXLOG�WKH�YHKLFOH
V�SURSXOVLRQ�DQG�VHDWLQJ�

1RWH� 3OD\HUV�PD\�QRW�XVH�WKH�%,2�(�SRLQWV�IURP�RWKHU�VHFWLRQV�XQOHVV�D�PRGXOH�VSHFLILFDOO\�DOORZV�SRLQW�WUDQVIHUUDO���7KH�LGHD�RI%,2�(�SRLQWV�RQO\�EHLQJ�XVHIXO�ZLWKLQ� WKHLU�VSHFLILF�SRLQW�SRROV�PDLQWDLQV�D�JDPH�EDODQFH�IRU�DOO�0HFKDQLPRUSKV�� �:KLOH�RQH�SRROSRLQW�DOORZV�WKH�GHWHUPLQDWLRQ�RI�WKH�XQLW
V�WUDQVIRUPDEOH�DWWULEXWHV��RWKHU�VHFWLRQV�DOORZ�WKH�SOD\HU�WR�FXVWRPLVH�WKH�0HFKDQLPRUSK�$UPRXU0HFK� RU� YHKLFOH� ZLWK� EXLOW�LQ� ZHDSRQU\�� HQJLQH� XSJUDGHV�� DUPRXU�� H[WHUQDO� FDPRXIODJH�� SDLQW� VFKHPH�� VHQVRUV�� IOLJKWFDSDELOLW\� DQG� RWKHU� DGGLWLRQV� WR� ERWK� WKH�YHKLFOH� DQG� WKH� FRPEDW�PRGH�� � $OO� SOD\HUV� JHW� WKH� VDPH� FXVWRPLVDWLRQ�%,2�(� SRLQWV� WRFXVWRPLVH�WKHLU�0HFKDQLPRUSKV�DQG�WKHUH�PD\�EH�ERQXVHV�RU�SHQDOWLHV�WKDW�FRPH�ZLWK�WKH�XQLW
V�VL]H�OHYHO���)RU�H[DPSOH��D�SXOVH�ODVHUULIOH�EXLOW�LQWR�DQ�$UPRXU0HFK
V�9DQJXDUG�PRGH�ZLOO�FDXVH�OHVV�GDPDJH�FRPSDUHG�WR�D�KXJH�6L]H�/HYHO����0HFKDQLPRUSK
V�ZHDSRQ�%DVLF�,QWHUQDO�2SWLRQV��(QJLQHHULQJ��%,2�(��&XVWRPLVDWLRQ�3RLQW�%DVH�x %,2�(�VXUSOXV�SRLQWV�IURP�9HKLFOH�RU�$QLPDO�GHVFULSWLRQ�WR�GHWHUPLQH�OHYHO�RI�WUDQVIRUPDELOLW\�RI�WKH�0HFKDQLPRUSK�x ���%,2�(�IRU�DGGLQJ�RQWR�WKH�FKDVVLV�ZLWK�DGGLWLRQDO�FRPSRQHQWV�x ���%,2�(�IRU�GHYHORSLQJ�RIIHQVLYH�ZHDSRQU\�
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66WWHHSS ���� 77UUDDQQVVSSRRUUWW 00RRGGHH ''HHWWHHUUPPLLQQDDWWLLRRQQ,Q�HDFK�DQLPDO�RU�YHKLFOH�GHVFULSWLRQ�D�VL]H�OHYHO�DQG�WKH�DYDLODEOH�%,2�(�SRLQWV�DUH�JLYHQ���7KH�EXLOGHU�PXVW�JR�WKURXJK�WKHDYDLODEOH�9HKLFOHV�RU�$QLPDOV�DQG�FKRRVH�WKH�WUDQVSRUW�PRGH�LQ�ZKLFK�WKH�0HFKDQLPRUSK�RU�$UPRXU0HFK�ZLOO�EH�EDVHG�RQ�8VLQJ�3DOODGLXP
V�PXWDQW�DQLPDO�UXOHV��VPDOO�DQLPDOV�ZRXOG�HLWKHU�KDYH�WR�JURZ�RU�VXIIHU�VHYHUH�PHQWDO�SHQDOWLHV�GXH�WR�WKHLUVPDOO� VL]H��2Q� WKH�RWKHU� VFDOH�� YHU\� ODUJH�FUHDWXUHV�ZRXOG� KDYH� WR� VDFULILFH� VRPH�RI� WKHLU� QDWXUDO� VL]H�DQG� VWUHQJWK� LQ� RUGHU� WR� JDLQKXPDQRLG�IHDWXUHV�x 7KH�LQLWLDO�KHLJKW�DQG�ZHLJKW�RI�WKH�URERW�DQLPDO�RU�YHKLFOH�LV�JUDGXDWHG�LQ�6L]H�/HYHOV�x (DFK�0HFKDQLPRUSK
V�RULJLQDO�VL]H�OHYHO�LV�OLVWHG�LQ�WKH�VSHFLDO�VHFWLRQ�RQ�WKDW�DQLPDO�RU�YHKLFOH�x (DFK�DGGLWLRQDO�VWHS�RI�JURZWK�FRVWV���%,2�(�x $QLPDO�8QLWV�DQG�WR�VRPH�H[WHQW�9HKLFOHV�FDQ�DOVR�JDLQ�%,2�(�SRLQWV�E\�JLYLQJ�XS�JURZWK� VWHSV��1RWH WKDW� VRPH�YHKLFOHV�FDQRQO\�JR�XS�RU�GRZQ�RQH�RU�WZR�VL]H�OHYHOV�EHIRUH�WKH\�EHFRPH�D�GLIIHUHQW�FODVV�RI�YHKLFOH�HQWLUHO\�� �)RU�H[DPSOH�D�)DPLO\�*HYJRLQJ�GRZQ�WKUHH�OHYHOV�ZRXOG�SODFH�LW�LQWR�WKH�&RPSDFW�*HY�YHKLFOH�VL]H�OHYHO�DQG�WKHUHIRUH�ZRXOG�EH�ZDVWLQJ�%,2�(�SRLQWV���,WDOVR� GRHVQ
W� PDNH� PXFK� VHQVH� KDYLQJ� D� &RPSDFW� VHGDQ� WKDW� VDPH� VL]H� DV� D� WUXFN� VR� FRPPRQ� VHQVH� LV� QHHGHG� IRU� UDLVLQJ� RUORZHULQJ�D�YHKLFOH
V�VL]H�OHYHO���)RU�HDFK�JURZWK�VWHS�JLYHQ�XS��WKH�XQLW�JDLQV���%,2�(�SRLQWV�x 7KH�%,2�(�SRLQWV�JDLQHG�FDQ�EH�DSSOLHG�WR�RWKHU�FKDQJHV��SRZHUV�DQG�DELOLWLHV�IRXQG�LQ�WKH�DQLPDO�DQG�YHKLFOH�GHVFULSWLRQV�x %,2�(�SRLQWV�&$1�127�EH�VROG��JLYHQ�RU�WUDGHG�WR�DQRWKHU�XQLW�
3DVVHQJHU�6HDWLQJ� WKH�0D[LPXP�6HDWV FROXPQ�VKRZV�WKH�PD[LPXP�QXPEHU�RI�WUDQVSRUW�PRGH�VHDWV�IRU� WKH�VL]H�OHYHO��$Q$UPRXU0HFK�KDV�RQO\�HQRXJK�URRP�IRU�D�ULGHU�DQG�SRVVLEO\�D�SLOOLRQ�SDVVHQJHU�GHSHQGLQJ�RQ�WKH�VL]H�OHYHO��$�0HFKDQLPRUSK�VWDUWVZLWK� D� FRFNSLW� DQG�D� SDVVHQJHU� VHDW�� �1RWH� WKDW� IRU� WKH�SDVVHQJHU� WR� EH� SUHVHQW� GXULQJ� D�PRGXODWLRQ� LQWR� )XVLOLHU�PRGH�� DGGLWLRQDOVHDWLQJ�PRGXOHV�PXVW�EH�ERXJKW�ZLWK�%,2�(�SRLQWV�� �$�6HDW�QXPEHU�RI�����PHDQV� WKDW� WKHUH� LV�RQO\� URRP� IRU� WKH�SLORW�ULGHU� DQG� LVXVXDOO\� DSSOLFDEOH� WR�$UPRXU0HFKV�� �$Q\� LPSURPSWX� SDVVHQJHUV� �LH�PRUH� WKDQ� WKH� DOORWWHG� VHDWLQJ��PXVW� KROG� RQ� IRU� GHDU� OLIH� RURSWLRQDOO\�SLORWV�DUH�DW������WR�SLORW�GXH�WR�WKH�FUDPSHG�FRFNSLW�

75$163257�02'(�3+<6,&$/�6,=(�&+$576L]H/HYHO 3�3 3�( 6SG 0�'�& 0D[�6HDWV :HLJKW +HLJKW�6KRUW�,QFKHV� +HLJKW�0HGLXP�,QFKHV� +HLJKW�/RQJ�,QFKHV�� �� �� �� [� � �'�[����OEV �����'� �����'� �����'�� �� �� �� [�� � �'�[����OEV �����'� �����'� �����'�� �� �� �� [�� � �'�[����OEV �����'� �����'� �����'�� �� � � [�� � �'�[�����OEV �����'� �����'� �����'�� �� � � [�� � �'�[�����OEV �����'� �����'� �����'�� � � � [�� � ����'��WRQV �����'� �����'� �����'�� � � � [�� � ����'��WRQV �����'� �����'� �����'�� � � � [�� � ����'��WRQV �����'� �����'� ������'�� � �� � [�� � �����'��WRQV �����'� �����'� ������'��� � �� � [�� � �����'��WRQV �����'� �����'� ������'��� � �� �� [�� � �����'��WRQV �����'� �����'� ������'��� � �� �� [�� � �����'���WRQV �����'� �����'� ������'��� �� �� �� [�� � �����'��WRQV �����'� ������'� ������'��� �� �� �� [�� � �����'���WRQV �����'� ������'� ������'��� �� �� �� [�� � �����'���WRQV �����'� ������'� ������'��� �� �� �� [�� � �����'���WRQV �����'� ������'� ������'��� �� �� �� [�� � �����'���WRQV �����'� ������'� ������'��� �� ��� �� [�� � �����'���WRQV �����'� ������'� ������'��� �� ��� �� [�� � �����'��WRQV �����'� ������'� ������'��� �� ��� ��� [�� � �����'���WRQV �����'� ������'� ������'�7KH�:HLJKWV�SUHVHQWHG� LQ� WKLV� WDEOH�FDQ�VRPHWLPHV�EH� WKH�RQO\� LQGLFDWLRQ� WKDW� D�YHKLFOH� LV� DFWXDOO\� D�0HFKDQLPRUSK�� �6RPDQ\�FRPSRQHQWV� DQG�PRGXOHV�SDFNHG� LQWR�D� IUDPH� LQYDULDEO\� LQFUHDVHV� WKH�PDVV� RI� WKH�YHKLFOH�� �2I�FRXUVH�FOHYHU�0HFKDQLPRUSKSLORWV�KDYH�IRXQG�ZD\V�DURXQG�WKLV�ZLWK�RSWLRQDO�PRGXOHV�WKDW�OLJKWHQ�WKH�0HFKDQLPRUSK�WHPSRUDULO\�1RZ�REYLRXVO\�WKH�VL]H�OHYHO�RI�DQLPDOV�GHVFULEHG�ERWK�LQ�WKLV�VHFWLRQ�DQG�WKH�RQHV�SUHVHQWHG�LQ�+HURHV�8QOLPLWHG�DQG�$IWHUWKH�%RPE��GR�QRW�KDYH�WKH�ZHLJKW�DQG�KHLJKW��UHSUHVHQWHG�LQ�WKH�6L]H�/HYHO�FKDUW�EHORZ���)RU�H[DPSOH�WKH�&URFRGLOH�GHVFULSWLRQ�IRXQGLQ�+HURHV�8QOLPLWHG�KDV�WKH�DQLPDO�DW�6L]H�/HYHO�����1RW�HYHQ�WKH�SUHKLVWRULF�YDULHW\�RI�&URFRGLOH�WLSSHG�WKH�VFDOHV�DW���������WRQV�7KH�6L]H�OHYHO�IRXQG�LQ�WKH�DQLPDO�GHVFULSWLRQV�LV�WKH�VWDUWLQJ�VL]HV�IRU�WKH�52%27,&�HTXLYDOHQWV�RI�WKHVH�FUHDWXUHV���$�SLORW�GHVLJQLQJDQ�DTXDWLF�DQLPDO�WUDQVSRUW�PD\�GHFLGH�WR�PRGHO�LW�RQ�D�&URFRGLOH�W\SH�FUHDWXUH���7KH�YHKLFOH�IUDPH�VWDUWV�DW�OHYHO�QLQH�ZLWK�D�WRWDO�RI���%,2�(�SRLQWV�WR�VSHQG�
66WWHHSS ���� &&RRPPEEDDWW 00RRGGHH 33KK\\VVLLFFDDOO $$WWWWUULLEEXXWWHHVV)RU� FUHDWLQJ�PXWDQW� DQLPDOV�� D� SOD\HU� ZRXOG� XVH� %LRORJLFDO� (QHUJ\� WR� EX\� KXPDQRLG� DWWULEXWHV�� � 7R� FUHDWH� D�PRGXODWLQJ
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YHKLFOH� WKH�SULQFLSOH� LV�VOLJKWO\�GLIIHUHQW�� �7KH�IROORZLQJ� KXPDQ� IHDWXUHV� UHSUHVHQW� WKH� WUDQVIRUPDEOH�DVSHFWV�RI� WKH�EDVLF�YHKLFOH�RUDQLPDO�IRUP�� �)RU�H[DPSOH�� LI�D�SOD\HU�ZDQWV� WKH�FKDUDFWHU� WR�RSHUDWH�D�6SRUWV�*HY� WKDW�PRGXODWHV� LQWR�D�KXPDQRLG� IXVLOLHU�� D�EDVLFDXWRPRELOH�GHVFULSWLRQ�PXVW�EH�VHOHFWHG�IURP� WKH�OLVW�� �7KLV�DXWRPRELOH�GHVFULSWLRQ�ZLOO�KDYH�D�%,2�(�SRRO��VLPLODU� WR�DQLPDOV�� WKDWFDQ�EH�VSHQW�RQ�WKH�OHYHO�RI�WUDQVIRUPDELOLW\� WKH�YHKLFOH�ZLOO�KDYH���)RU�LQVWDQFH��D�6SRUWV�JHY�WKDW�WUDQVIRUPV�LQWR�D�IXOO\�KXPDQRLGIXVLOLHU�ZLOO�DW�OHDVW�UHTXLUH�3DUWLDO�RU�)XOO�+DQGV��)XOO�%LSHGDO�VWDQFH�DQG�)XOO�/RRNV���8QOLNH�0XWDQW�DQLPDOV��WKH�YHKLFXODU�DQLPDO�RUWUDQVSRUW�FDQ�PRGXODWH�EHWZHHQ�WKHVH�PRGHV�
)RU� HDFK� KXPDQ� DWWULEXWH� WKHUH� DUH� WKUHH� OHYHOV��1RQH�� 3DUWLDO� DQG� )XOO�� 6HH� WKH� VHFWLRQ� EHORZ� IRU� FRPSOHWH� GHVFULSWLRQV�� $YHUDJH%,2�(�FRVWV�DUH�IRU�UHIHUHQFH�SXUSRVHV��DFWXDO�%,2�(�FRVWV�DUH�OLVWHG�ZLWK�WKH�VSHFLILF�DQLPDO�FKDUDFWHULVWLFV�
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63((&+�&20081,&$7,216�DQG�6(1625�6<67(061RQH��1R�IRUP�RI�WZR�ZD\�FRPPXQLFDWLRQV�V\VWHP�DYDLODEOH���$�SLORW�KDG�EHWWHU�KDYH�VWURQJ�OXQJV�DQG�D�PHJDSKRQH�EHFDXVH�WKDW�LVWKH�RQO\�ZD\�WR�FRPPXQLFDWH�ZKLOH�LQVLGH�D�0HFKDQLPRUSK�LQ�HLWKHU�PRGH���$�FLYLOLDQ�)0�9+)�UDGLR�XQLW�LV�SUREDEO\�DYDLODEOH�1R�5DGDU�RU�RWKHU�EDVLF�VHQVRU�V\VWHPV�DUH�DYDLODEOH�HLWKHU�VR�JRRG�H\HVLJKW�LV�DQRWKHU�DGYDQWDJH�IRU� WKH�SLORW��$YHUDJH�&RVW���%,2�(�3DUWLDO� $� EDVLF� WZR�ZD\� FRPPXQLFDWLRQV� V\VWHP� ZLWK� EDVLF� PLOLWDU\� VFUDPEOLQJ� LV� DYDLODEOH�� 5DQJH� �� PLOHV� ��NP��� � $OVR� DOO0HFKDQLPRUSKV� DUH� ILWWHG� ZLWK� D� ORXGVSHDNHU� ZKLFK� DPSOLILHV� WKH�0HFKDQLPRUSK
V� DXGLR� XS� WR� ��� GHFLEHOV��$� GHFHQW� ��� PLOH���NP��$FWLYH�5DGDU�DQG�EDVLF��5DQJH������IW����P��,QIUDUHG�1LJKWYLVLRQ�LV�DOVR�VWDQGDUG���$YHUDJH�&RVW����%,2�(�)XOO��5DGLR�&RPPXQLFDWLRQV��:LGH�EDQG�DQG�GLUHFWLRQDO�UDGLR�DQG�YLGHR�WHOHFDVW�FDSDELOLWLHV��5DQJH LV�����PLOHV�����NP��RU�FDQ�EHERRVWHG� LQGHILQLWHO\� YLD� VDWHOOLWH� UHOD\��/DVHU� &RPPXQLFDWLRQV�� /RQJ�UDQJH�� GLUHFWLRQDO� FRPPXQLFDWLRQ� V\VWHP��(IIHFWLYH� UDQJH���������PLOHV���������NP���$�IXOO�RSWLFV�V\VWHP�FRQVLVWLQJ�RI�8OWUDYLROHW�� ,QIUDUHG��DQG�7KHUPDO�ZLWK� D�����IW�����P��UDQJH� LVDOVR� LQFOXGHG�� &RPEDW� &RPSXWHU�� &DOFXODWHV�� VWRUHV�� DQG� WUDQVPLWV� GDWD� RQWR� WKH� FRFNSLW� FRPSXWHU� VFUHHQ� RU� KHDGV�XS� GLVSOD\�+�8�'���RI�WKH�SLORW
V�KHOPHW��3DWFKHV�LQ�ZLWK� WDUJHWLQJ�FRPSXWHU��7DUJHWLQJ�&RPSXWHU��$VVLVWV� LQ�WKH�WUDFNLQJ�RI�HQHP\�WDUJHWV�$YHUDJH�&RVW�����%,2�(�
835,*+7�%,3('$/�67$1&(1RQH� 8QLW� FDQ� QRW� VWDQG�XSULJKW�ZLWKRXW� VXSSRUW�� �$�YHKLFOH� KDV� QR� OHJ� XQLWV� DW� DOO� ZKLOH� DQLPDO� IRUPV� DUH� OLPLWHG� WR� TXDGUXSHGPRYHPHQW��$YHUDJH�&RVW����%,2�(�3DUWLDO��$�YHKLFOH�XQLW�FDQ�SDUWLDOO\�PRGXODWH� WR�FKDQJH�LWV�WUDYHOOLQJ�SURILOH�� �:KHQ�LQ�FRPEDW�FRQILJXUDWLRQ�� WKH�OHJ�XQLWV�DUH�VWLOOPRXQWHG�WR�WKH�WUDQVSRUW�XQLW
V�SURSXOVLRQ�PRYHPHQW�V\VWHP���)RU�H[DPSOH��D�WUDFNHG�WDQN�XQLW�ZLOO�PRGXODWH�LQWR�D�FRPEDW�IRUPZLWK�WUDFNV�IRU�OHJV��7KH�XQLW
V�VSHHG��ZKLOH�LQ�XSULJKW�SRVLWLRQ��LV�RQO\�D�WKLUG�RI�QRUPDO��5XQQLQJ��OHDSLQJ��MXPSLQJ��NLFNLQJ�DQGTXLFN�WXUQV�DUH�127�SRVVLEOH�ZKLOH�VWDQGLQJ�RQ�WZR�OHJV���7KH�WUDQVSRUW�PRGH
V�OHQJWK�ZLOO�DOVR�EHFRPH�WKH�XQLW
V�KHLJKW�ZKLOH�LQWKLV�FRQILJXUDWLRQ���$YHUDJH�&RVW����%,2�(�)XOO��7KLV�LV�D�IXOO\�KXPDQ�ELSHGDO�VWDQFH��7KH�FRPEDW�XQLW�KDV�WKH�VDPH�XQOLPLWHG�PRYHPHQW�DV�D�QRUPDO��DWKOHWLF�KXPDQ���$GG�KDOIDJDLQ�WR�WKH�WUDQVSRUW�PRGH�OHQJWK�WR�GHWHUPLQH�WKH�XSULJKW�VWDQFH�KHLJKW�RI�WKH�0HFKDQLPRUSK���$YHUDJH�&RVW�����%,2�(�
/22.6��75$16)250$7,21�02'(7KLV�LV� WKH�FRVW�RI�FUHDWLQJ�D�YHKLFOH�RU�DQLPDO� IRUP� WKDW� FDQ�PRGXODWH� LQWR�DQRWKHU�PRGH�� �7KLV�RSWLRQ�PD\� EH�SXUFKDVHGWZLFH�WR�DFKLHYH�DQ�LQWHUPHGLDWH�IRUP�DV�ZHOO�DV�D�)XVLOLHU�PRGH���$�PRGXODWLRQ�EHWZHHQ�PRGHV�WDNHV�WZR�PHOHH�DWWDFNV�1RQH��9HKLFOH� KDV� QR�PRGXODU� WUDQVIRUPDWLRQ� FDSDELOLWLHV� ZKDWVRHYHU��$� YHKLFOH� RU� ODUJH� URERWLF� DQLPDO� ZLWKRXW� D� WUDQVIRUPDWLRQPRGH� FDQ� VWLOO� EHFRPH� D� 7\SH� $OSKD� 0HFKDQLPRUSK� E\� LQFOXGLQJ� PRGXODU� ZHDSRQV� V\VWHPV�� � 5RERWLF� DQLPDOV� KDYH� DOO� WKHSK\VLFDO�FKDUDFWHULVWLFV�RI�WKH�DQLPDO�LW�LV�PLPLFNLQJ�SOXV�DQ\�ERQXV�DQLPDO�SRZHUV�ERXJKW�ZLWK�%,2�(��$YHUDJH�&RVW����%,2�(�3DUWLDO���$�YHKLFOH�FDQ�PRGXODWH� LQWR�DQ�LQWHUPHGLDWH�IRUP�EHWZHHQ�D�FRPEDW�DQG�YHKLFOH�IRUP��$V�WKLV�IRUP�LV�D�PL[WXUH�RI�ERWK�DFRPEDW�PRGH�DQG�D�YHKLFOH�PRGH�ERWK�IRUPV�RI�PRYHPHQW�PD\�EH�XVHG��HJ��ZKHHOV�DQG�OHJV��EXW�DW�KDOI�WKH�VSHHG�RI�HLWKHU�IRUP�$QLPH�IDQV�ZRXOG�EH�IDPLOLDU�ZLWK� WKH�*HUZDON�*XDUGLDQ�PRGHV�RI�9HULWHFK�)LJKWHUV�DQG�WKLV� IRUP� UHSUHVHQWV� WKDW� LQWHUPHGLDWH
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PRGH�EHWZHHQ�MHW�ILJKWHU�DQG�EDWWORLG�PRGH���(YHQ�LI�IXOO�ELSHG�OHJV�DUH�SXUFKDVHG�� WKH�0HFKDQLPRUSK�FDQ�RQO\�WUDYHO�DW�KDOI� LWVPD[LPXP�VSHHG��$YHUDJH�&RVW����%,2�(�)XOO� 7KLV� IXOO\� WUDQVIRUPV� WKH� YHKLFOH� LQWR� DQRWKHU� IRUP�� � $� SOD\HU� XVHV�0HFKDQLPRUSK� %,2�(� SRLQWV� WR� LQVWDOO� URERWLF� V\VWHPVDYDLODEOH�WR�WKH�XQLW�� �1RWH�WKDW� WKLV�PRGXODWLRQ�GRHV�QRW�KDYH� WR�EH� LQWR�D�KXPDQRLG�)XVLOLHU�� �7KH�FRPEDW�PRGH�FDQ�EH� LQ�DQ\VKDSH� WKH�EXLOGHU�ZLVKHV�� � 7KLV�FRVW�PHUHO\� UHSUHVHQWV� WKH� IDFW� WKDW� WKH� XQLW� LV� IXOO\� FDSDEOH�RI�PRGXODWLRQ�� � �$YHUDJH�&RVW�� ��%,2�(�
52%27�$1,0$/�32:(56�DQG�9(+,&/(�$775,%87(61RWH� WKDW� PDQ\� RI� WKH�0XWDQW� $QLPDO� 3RZHUV� DUH� XQFKDQJHG� H[FHSW� WR� FRQYHUW� WKHP� WR� 0�'�&� GDPDJH� DQG� WR� UHSODFHHQKDQFHG�VHQVHV�ZLWK�URERWLF�VHQVRU�V\VWHPV��$OVR�DOWHUDWLRQV�ZHUH�PDGH�WR�WKH�0�'�&�RI�WKH�QDWXUDO�DQLPDO�DUPRXU��QRWH�WKDW�+HURHV8QOLPLWHG�YHUVLRQV�RI�WKHVH�SRZHUV�ZRXOG�EH�[���6�'�&�GDPDJH�UDWKHU�WKDQ�0�'�&��$IWHU� WKH�%RPE�DQG�WKH�0XWDQW�8QGHUJURXQG KDYH�RYHU����VSHFLILF�DQLPDO� W\SHV�FRPSOHWHO\�GHILQHG��&KHFN� WKHP�RXW�$OVR�UHDG�WKH�7HOPLQDU�DQLPDO�GHVFULSWLRQV�EHORZ�IRU�WKH�PRUH�FRPPRQ�DQLPDO�W\SHV�XVHG�LQ�WKH�0HFKDQLPRUSK�VHWWLQJ�
1DWXUDO� )OLJKW� $QLPDO� URERW� XQLWV� ZLWK� )OLJKW� KDYH� IXOO\� IRUPHG� ZLQJV� �IHDWKHUHG� IRU� ELUGV�� OHDWKHU\� IRU� EDWV��� 7KH� PD[LPXPLQ�IOLJKW�VSHHG�LV����PSK��8QLWV�ZLWK�IOLJKW�DOVR�JHW�D�����WR�'RGJH�ZKLOH�IO\LQJ������WR�'RGJH�ZKLOH�DW�PD[LPXP�IOLJKW�VSHHG��)RUHYHU\���PSK�RI�IO\LQJ�VSHHG��WKH�XQLW�FDQ�GR�DQ�DGGLWLRQDO�����WR�GDPDJH���&RVWV�DQ�DGGLWLRQDO ��%,2�(�SRLQW�IRU�DQ�H[WUD���PSKRI�PD[LPXP�VSHHG���1RWH�WKDW�URFNHW�RU�MHW�SRZHUHG�YHKLFOHV�GR�QRW�FRPH�XQGHU�WKLV�FDWHJRU\��RQO\�YHKLFOH�DQLPDO�PRGHV�WKDW�XVHZLQJV�IRU�IOLJKW�1DWXUDO�*OLGH��:LQJHG�URERW�XQLWV�FDQ�XVH�WKLV�SRZHU�WR��ULGH��WKH�DLU�FXUUHQWV���7DNH�RII�UHTXLUHV�D�VWURQJ�ZLQG�RU�MXPSLQJ�RII�IURPD�KHLJKW��0D[LPXP�VSHHG��GHSHQGHQW�RQ�ZLQG�VSHHG��LV����PSK��*OLGLQJ�XQLWV�JHW�D����WR�'RGJH�����WR�'RGJH�DW�PD[LPXP�VSHHG�)RU�HYHU\���PSK�RI�JOLGLQJ�VSHHG��WKH�XQLW�GRHV�DQ�DGGLWLRQDO�����WR�GDPDJH�+HLJKWHQHG�6HQVRUV��7KHVH�WHFKQRORJLFDO� VHQVRUV� UHSODFH� WKH�QDWXUDO� DQLPDO� VHQVHV� WKDW� DUH�GHVFULEHG� LQ�FUHDWLQJ� D�PXWDQW� DQLPDO�7KLV�KDV�EHHQ�OHIW�LQ�WR�NHHS�WKH�H[LVWLQJ�DQLPDO�GHVFULSWLRQV�FRPSDWLEOH�ZLWK�FUHDWLQJ�URERWLF�DQLPDOV�$GYDQFHG�9LVLRQ�PDJQLILHV�DQ�LPDJH�DUHD�OLNH�D�JXQ
V�VFRSH�RU�ELQRFXODUV��$XWRPDWLF�DQG�VHOI�IRFXVLQJ��5DQJH������IW������P�����IHHW���P��LPDJH�DUHD�1LJKWYLVLRQ�LV�D�SDVVLYH�LPDJH�LQWHQVLILHU�WKDW�HOHFWURQLFDOO\�DPSOLILHV�H[LVWLQJ�DPELHQW� OLJKW� WR�SURYLGH�D�YLVLEOH�SLFWXUH�ZLWKRXWHPLWWLQJ�DQ\�WUDFH�OLJKW�RI�LWV�RZQ��5DQJH������IW�����P��8OWUDYLROHW� 9LVLRQ� LV� DQ� H[WHQVLRQ� RI� QRUPDO� YLVLRQ� EH\RQG� SXUSOH� DQG� YLROHW� LQWR� WKH� �QRUPDOO\� LQYLVLEOH�� XOWUDYLROHW�� 5DQJH�����IW�����P�$GYDQFHG�+HDULQJ�KHDUV�LQ�WKH�IXOO�GHFLEHO�UDQJH��PXFK�OLNH�WKH�F\EHUQHWLF�DPSOLILHG�KHDULQJ��8OWUD�HDU�HQDEOHV�WKH�XQLW�WR�KHDUIUHTXHQFLHV� LQDXGLEOH� WR� WKH� KXPDQ� HDU�� OLNH� D� GRJ� ZKLVWOH�� :LGH�EDQG� UDGLR� UHFHLYHU� �QRW� WUDQVPLWWHU�� HQDEOHV� WKH0HFKDQLPRUSK�WR�OLVWHQ�WR�FRPPHUFLDO�UDGLR�VWDWLRQV��PLOLWLD�EDQGV�DQG�RWKHU�UDGLR�WUDQVPLVVLRQ�IUHTXHQFLHV��5DQJH�����PLOHV����NP�ZLWK�D�UHWUDFWDEOH�DQWHQQD��KDOI�UDQJH�ZLWKRXW��6RQDU�IXQFWLRQV�E\�ERXQFLQJ�KLJK�SLWFKHG�VRXQG�ZDYHV��ZKLFK�HQDEOH�WKH�XQLW�WR��VHH��WKH�ORFDWLRQV��VKDSHV��DQG�VL]HV�RI�REMHFWV�7KLV�SRZHU�FDQ�EH�XVHG�LQ�FRPSOHWH�GDUNQHVV��5DQJH��2QH�PLOH�����NP��DQG�WHQ�PLOHV����NP��XQGHUZDWHU�$GYDQFHG�6PHOO�UHJLVWHUV�YLEUDWLRQV�LQ�WKH�DLU��LQGLFDWLQJ�PRYHPHQW��$�FROOLVLRQ�ZDUQLQJ�V\VWHP�ZLOO�VRXQG�DQ�LQWHUQDO�DODUP�WRZDUQ�RI�DQ�LPSHQGLQJ�FROOLVLRQ��LPSDFW��5DQJH�����IHHW����P���%RQXV��$GGV�����WR�LQLWLDWLYH�DQG�����WR�SDUU\�DQG�GRGJH�$GYDQFHG�7RXFK UHJLVWHUV�YLEUDWLRQV�LQ�WKH�DLU�LQGLFDWLQJ�PRYHPHQW��DV�ZHOO�DV�KDYLQJ�WRXFK�DQG�KHDW�VHQVRU��7KH�DQWHQQD�HQDEOHVWKH�ERW�WR�PDQRHXYUH��HYHQ�LQ�WRWDO�GDUNQHVV��E\�IHHOLQJ�KLV�ZD\�DURXQG��5DQJH��7RXFK��XVXDOO\�VL[�WR�WZHOYH�IHHW������WR����P��%RQXV��%OLQGQHVV�SHQDOWLHV�DUH�KDOI�DQG�DGGV�����GRGJH����0�'�&��SHU�DQWHQQD��1DWXUDO�� %RG\� $UPRXU��DOVR� DSSOLHV� WR� 0LOLWDU\� 9HKLFOHV�� (PXODWLQJ� DQLPDOV� ZLWK� QDWXUDO� DUPRXU�� OLNH� DOOLJDWRUV�� DUPDGLOORV�UKLQRFHURV�DQG�WXUWOHV��PHDQV�H[WUD�DUPRXU�IRU� WKH�0HFKDQLPRUSK
V�0DLQ�%RG\�0�'�&� 7KLV�JLYHV�DQ�DGGLWLRQDO�0�'�&��/LJKW��0�'�&�������&RVW�����%,2�(���0�'�&��������&RVW�����%,2�(���0�'�&��������&RVW�����%,2�(��DQG�([WUD�+HDY\���0�'�&�������&RVW�����%,2�(���$�XQLW�FDQ�RQO\�KDYH�21(�1DWXUDO�%RG\�$UPRXU�W\SH�LQVWDOOHG�
66WWHHSS ���� 22SSWWLLRRQQDDOO 00HHFFKKDDQQLLPPRRUUSSKK ::HHDDNNQQHHVVVVHHVV7KLV�RSWLRQDO�WDEOH�DOORZV�WKH�EXLOGHU�SLORW�WR�UHFRXS�VRPH�%,2�(�SRLQWV�EHFDXVH�WKH�0HFKDQLPRUSK�ZLOO�QRW�RSHUDWH�SURSHUO\XQGHU�FHUWDLQ�FRQGLWLRQV���7KLV�WDEOH�VKRXOG�EH�XVHG�DV�D�JXLGH�DQG�LV�VXEMHFW�WR�WKH�*DPH�0DVWHU
V�DSSURYDO�� �,W� LV�UHFRPPHQGHG�WROLPLW�WKH�QXPEHU�RI�ZHDNQHVVHV�WR�WZR�SHU�0HFKDQLPRUSK���$PDOJDPDWRU� WHDPV�DOO�KDYH�WKH�VDPH�ZHDNQHVVHV���$OVR�MXVW�EHFDXVH�DZHDNQHVV�LV�QRW ERXJKW�GRHV�QRW�PHDQ�WKH�0HFKDQLPRUSK�LV�LQIDOOLEOH�LQ�WKDW�DUHD���$�WUDFNHG�YHKLFOH�LV�VWLOO�QRLV\��DV�LV�D�MHW�WXUELQHDQG�H[SRVHG�V\VWHPV�DUH�VWLOO�VXVFHSWLEOH�WR�VKRUW�FLUFXLWLQJ�ZKLOH�VXEPHUJHG�&RQGLWLRQ (IIHFW 5HIXQG*HQHUDWHV�H[FHVVLYH�KHDW 0LVVLOHV�DUH����WR�VWULNH�DQG�7KHUPDO�V\VWHPV�ORFN�RQ�HDVLO\ ���%,2�(*HQHUDWHV�H[FHVVLYH�QRLVH 6QHDNLQJ�LQ�WKLV�0HFKDQLPRUSK�LV�LPSRVVLEOH� ��%,2�(0LOLWDU\�RU�QRQ�FLYLOLDQ�DSSHDUDQFH 7KH�WUDQVSRUW�PRGH�GRHV�QRW�PLPLF�D�FLYLOLDQ�YHKLFOH ��%,2�(6\VWHPV�QRQ�IXQFWLRQDO�ZKLOH�VXEPHUJHG &DQQRW�ILUH��UDLVH�VKLHOGV�RU�XVH�DQ\�VSHFLDO�V\VWHPV�LQ�ZDWHU ��%,2�(8QFRPPRQ�,QWHUQDO�&RPSRQHQWV 7DNHV�WZLFH�DV�ORQJ�WR�UHSDLU�DQG�ILHOG�UHSDLUV�DUH�DW����� ��%,2�(8QLTXH�$UPRXU�,QWHUORFNLQJ�V\VWHP ,I�ERG\�DUPRXU�����GDPDJHG��RQO\�D�����FKDQFH�RI�ZRUNLQJ ���%,2�(8QVWDEOH�DW�WRS�VSHHG 0LQXV�����SHQDOW\�WR�SLORW�UROOV�LI�PD[LPXP�VSHHG�LV�UHDFKHG ��%,2�(
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8QVWDEOH�*\UR�V\VWHPV �����FKDQFH�RI�IDOOLQJ�ZKHQ�KLW�ZLWK�ZHDSRQV�ILUH ���%,2�(8QVWDEOH�0RGXODWLRQ�V\VWHP ����FKDQFH�RI��'��PHOHH�VKXW�GRZQ�GXULQJ�PRGH�FKDQJH ���%,2�(9XOQHUDEOH�WR�,RQLVDWLRQ�:HDSRQU\ 0RGLILHG�6WULNH�UROOV�RI������������GR�IXOO�LRQLVDWLRQ�HIIHFW ��%,2�(:HDSRQ�-DP���2YHUORDG�3URQH :HDSRQ�IDLOV�IRU��'��PHOHHV�RQ�D�QDWXUDO�VWULNH�UROO�RI���WR�� ���%,2�(
66WWHHSS ���� $$GGGGLLWWLLRRQQDDOO 00RRGGXXOOHHVV�����%,2�(�3RLQW�3RRO�7KH�IROORZLQJ�PRGXOHV�DQG�FRPSRQHQWV�FDQ�RQO\�EH�SXUFKDVHG�ZLWK�WKH����%,2�(�3RLQW�3RRO�XQOHVV�RWKHUZLVH�VWDWHG�LQ�WKHYHKLFOH�GHVFULSWLRQ���<RX�ZLOO�QRWLFH�WKDW�WKH�%,2�(�FRVWV�DUH�PXFK�ORZHU�WKDQ�PRVW�DQLPDO�SRZHUV�DV�PDQ\�RI�WKHVH�PRGXOHV�ZLOO�EHQHHGHG� WR� FUHDWH� D� ZHOO�URXQGHG�0HFKDQLPRUSK�� $Q�0�'�&� SHUFHQWDJH� RI� WKH� XQLW
V� ILQDO�0DLQ� %RG\� ZLOO� EH� OLVWHG� LQ� DSSOLFDEOHFRPSRQHQWV���7KLV�ZLOO�EHFRPH�WKH�GDPDJH�FDSDFLW\�ILJXUH�IRU�WKH�FRPSRQHQW���7KLV�ILJXUH�ZLOO�EH�KDQG\�IRU�DQ\�DLPHG�VKRWV�WDUJHWHGDW�WKH�0HFKDQLPRUSK�
$GGLWLRQDO�$UPRXU� %\� HLWKHU� UHSODFLQJ� WKH� H[LVWLQJ� DUPRXU�ZLWK� WRXJKHU� DOOR\V� RU� EXLOGLQJ� XSRQ� WKH� H[LVWLQJ� GHVLJQ�� DGGLWLRQDODUPRXU�LV�DYDLODEOH��%,2�(�&RVW����SRLQW�SHU�6L]H�/HYHO�LQ�0�'�&���0D\�EH�DOORFDWHG�WR�DQ\�SDUWLFXODU�OLPE�RU�VHFWLRQ�RI�WKH�XQLW�$GGLWLRQDO�3�3� $OWHUV� WKH�J\UR�V\VWHPV� WR�EHFRPH�PRUH� UHVSRQVLYH� WR�SLORW� UHIOH[HV�� �%,2�(�&RVW����SHU�3�3�SRLQW�� �'RXEOH�FRVWZKHQ�3�3�DWWULEXWH�UHDFKHV����$GGLWLRQDO�3�6��6LPSO\�UHLQIRUFHV�WKH�H[LVWLQJ�IUDPH�DQG�PXVFOH�ILEUHV�DW�D�%,2�(�&RVW RI���SHU�3�6�SRLQW���6HH�WKH�3�6�GHVFULSWLRQIRU�OLIWLQJ��FDUU\LQJ��DQG�GDPDJH�ERQXVHV��'RXEOH�FRVW�ZKHQ�3�6�DWWULEXWH�UHDFKHV����$GGLWLRQDO�6HDWLQJ� 7KLV�RSWLRQ� LV�XVXDOO\� DSSOLFDEOH� WR�ERWK� WKH� WUDQVSRUW�DQG�D�7\SH�$OSKD�0HFKDQLPRUSK
V�FRPEDW�PRGH�� �$Q\FDELQ� FRQGLWLRQV� VHW� E\� WKH� YHKLFOH� GHVFULSWLRQ� RU� RWKHU� FRPSRQHQWV� DOVR� DSSO\� WR� DGGLWLRQDO� VHDWLQJ� �HJ� 3UHVVXULVHG� &DELQ��$GGLWLRQDO�VHDWLQJ�IRU�D�0HFKDQLPRUSK�WKDW�PRGXODWHV�LQWR�D�KXPDQRLG�)XVLOLHU�FRVWV�H[WUD���$GGLWLRQDO�VHDWLQJ�PD\�EH�SXUFKDVHGIRU�$UPRXU0HFKV� KRZHYHU�� WKH� SDVVHQJHU�PXVW� GLVPRXQW� EHIRUH� WKH�$UPRXU0HFK� FDQ�PRGXODWH� LQWR� D� GLIIHUHQW� FRQILJXUDWLRQ�%,2�(�&RVW� ��SHU���DGGLWLRQDO�VHDWV�� �'RXEOH�WKH�FRVW� LI� WKH�SLORW�ZDQWV� WKH�VHDWV� WR�DFFRPPRGDWH�SDVVHQJHUV�ZKLOH� LQ�)XVLOLHUPRGH���7KLV�LV�QRW�DYDLODEOH�IRU�9DQJXDUG�PRGHV�$GGLWLRQDO� 6SHHG� %RRVWV� HQJLQH� RXWSXW� WR� SURGXFH� H[WUD� VSHHG� DW� D�%,2�(� &RVW RI� �� SHU� 6SG� SRLQW�� � 6HH� WKH� VSHHG� DWWULEXWHGHVFULSWLRQ�UHJDUGLQJ�KRZ�WKH�DGGLWLRQV�DIIHFW�WKH�VSHHG�RI�ERWK�PRGHV��'RXEOH�FRVW�ZKHQ�6SG�DWWULEXWH�UHDFKHV����$GGLWLRQDO�9HKLFOH�7UDYHO�0HWKRG�&KRRVH�DQ�DGGLWLRQDO�PHGLXP�IRU�ZKLFK�WKH�YHKLFOH�FDQ�WUDYHO�XSRQ�XVLQJ�WKH�VSHHG�DWWULEXWH�DVGHVFULEHG�IRU�WKH�PHGLXP���)RU�H[DPSOH�D�WUDFNHG�WDQN�FRXOG�EH�ULJJHG�IRU�VXUIDFH�ZDWHU�WUDYHO��RU�D�MHW�ILJKWHU�FRXOG�EH�PRGLILHGIRU�VSDFH�WUDYHO��%,2�(�&RVW�����SHU�DGGLWLRQDO�PHGLXP��*URXQG�(IIHFW��+RYHU��$WPRVSKHULF�)OLJKW��6XUIDFH�:DWHU��6XEPHUVLEOHRU�6SDFH��DW�IXOO�DYDLODEOH�VSHHG���,I�RQO\�KDOI�VSHHG�LV�GHVLUHG�WKHQ�WKH�%,2�(�&RVW�LV�DOVR�KDOYHG�� �,I� WKH�SLORW�ZLVKHV�PHUHO\� WRVXUYLYH�LQ�WKH�VHOHFWHG�PHGLXP�ZKLOH�UHO\LQJ�RQ�DQRWKHU�IRUP�RI�SURSXOVLRQ��HJ��IORDW�RQ�ZDWHU��VXUYLYH�LQ�VSDFH��WKHQ�WKH�%,2�(&RVW�LV���SRLQW�SHU�PHGLXP�$UPRXU0HFK�,QWHUORFNLQJ�%RG\�6HQVRU�$UPRXU�$Q�LQWHJUDO�SDUW�RI�WKH�$UPRXU0HFK
V�WUDQVIRUPLQJ�PHFKDQLVP��7KH�KLJK�%,2�(FRVW� IRU� WKLV� V\VWHP� VLPXODWHV� WKH� IDFW� WKDW� ZLWKRXW� WKH� DUPRXU� WKHUH� ZRXOG� EH� QR�9DQJXDUG�0RGH�� � 7KH�/LJKW� $UPRXU0HFK
VDUPRXU�WDNHV�XS�WKH�PDMRULW\�RI�WKH�URRP�RQ�WKH�VPDOO�SRZHU�DUPRXU�IUDPH�KHQFH�WKH�KLJKHU�%,2�(�FRVW�� �$Q\�EXLOW�LQ�FLUFXLWU\VXFK� DV� UDGLRV�� +�8�'V�� FRPEDW� FRPSXWHUV� HWF� XVH� F\EHUQHWLF� FRPSRQHQWV� LQWHJUDWHG� LQWR� WKH� KHOPHW�� � 6WDQGDUG� %RG\� 6HQVRU+HOPHW�LV����0�'�&��&RVWV���%,2�(�SHU�DGGLWLRQDO���0�'�&�RI�DUPRXU�$UPRXU0HFK�7\SH 0�'�& %,2�(�&RVW/LJKW�$UPRXU0HFK �� ���SRLQWV�0HGLXP�$UPRXU0HFK �� ���SRLQWV�+HDY\�$UPRXU0HFK ��� ���SRLQWV�6SHFLILFDWLRQV� �KU� 2�� 6XSSO\�� )LUH� 5HVLVWDQW� DQG� 5DGLDWLRQ� 6KLHOGHG�� 5DGLR� �5DQJH� �NP�� 6FUDPEOHG� WR� )DFWLRQ� RU� VSHFLDO)UHTXHQFLHV��8WLOLW\�EHOW�KROVWHUV�$UPRXU�6KLHOG�$�SK\VLFDO�SLHFH�RI�DUPRXU�HLWKHU�ZHOGHG�RQWR�DQ�DUP�RU�D�GHWDFKDEOH�XQLW���*LYHV�D�ERQXV�RI����WR�SDUU\�ZKLOH�XVLQJWKH�VKLHOG���6KLHOG�0�'�&� 6L]H�/HYHO�[�����6WULNH�'DPDJH� �'����6L]H�/HYHO�0�'�&��%,2�(�&RVW� ����$GG���%,2�(�WR�WKH�FRVWLI�LW�LV�GHWDFKDEOH���,I�WKH�DUPRXU�LV�JXDUGLQJ�D�VSHFLILF�DUHD��VXFK�DV�D�ZKHHO��ZLQJ�RU�HYHQ�ZLQGVKLHOG�� WKHQ�WKH�FRVW�LV���%,2�(SRLQW�SHU�DUPRXU�VHFWLRQ�$UWLILFLDO�,QWHOOLJHQFH�3DFNDJH�:KLOH�LW�LV�WHFKQLFDOO\�IHDVLEOH�WR�LPSODQW�D�VHOI�VXIILFLHQW�$�,�LQWR�D�0HFKDQLPRUSK��WKH�SURFHVVLQJSRZHU�WR�PDNH� WKH�XQLW�KXPDQ�OLNH�LV�SURKLELWLYH�� �+RZHYHU��DQLPDO�$UPRXU0HFK� ULGHUV�KDYH�EHHQ�NQRZQ�WR� LQVWDOO�D�EDVLF�$�,V\VWHP�WR�HPXODWH�DQ�DQLPDO
V�EHKDYLRXU�DV�ZHOO�DV�D�
OR\DOW\
�SURJUDP���7KLV�HIIHFWLYHO\�EULQJV�WKH�XQLW�WR�WKH�LQWHOOLJHQFH�OHYHO�RI�DGRJ�RU�GROSKLQ��%,2�(�&RVW����IRU�EDVLF�DQLPDO�DQG�OR\DOW\�SURJUDP���&RVWV���%,2�(�SRLQW�IRU�HYHU\�H[WUD�VNLOO�WKH�SLORW�ZLVKHV�WRDGG���/DQJXDJH�VNLOOV�PXVW�EH�ERXJKW�LI�WKH�ULGHU�ZLVKHV�WKH�$�,�WR�VSHDN�YLD� ORXGVSHDNHU�RU�UDGLR��RWKHUZLVH�WKH�$�,�JURZOV�DQGFKLUUXSV�DFFRUGLQJ�WR�LWV�HPXODWLRQ�SURJUDP�$WWLWXGH�0LFUR�WKUXVWHUV�0LQLDWXUH�WKUXVWHUV�WKDW�HQDEOH�D�XQLW�LQ�HLWKHU�PRGH�WR�DGMXVW�WKH�SLWFK�DQG�UROO�LQ�VSDFH�DQG�XQGHUZDWHU�7KH\�DGG�D�ERQXV�RI����WR�GRGJH�LQ�VSDFH�DQG�XQGHUZDWHU�DV�ZHOO�DV�JLYLQJ�D������RQ�SLORW�VWXQW�UROOV��%,2�(�&RVW� �$XWR�GRGJH� 7KLV�PRGXOH�VSHFLILFDOO\�PRGLILHV�WKH�1HXUDO�,QWHUSUHWHU�RU�VHQVRU�DUPRXU�WR�JLYH�EHWWHU�UHVSRQVH�WLPHV���7KLV�RQO\�ZRUNVRQ�XQLWV��ZKLFK�DUH�RSWLPLVHG�IRU�D�VSHFLILF�SLORW��%,2�(�&RVW� 6L]H�/HYHO�LQ�SRLQWV�IRU�D����WR�DXWR�GRGJH�%RRVWHU�-HWV� 6PDOO� WKUXVWHUV�EXLOW�LQWR�WKH�OHJV�RU� ORZHU� WRUVR�WKDW�DOORZV�WKH�0HFKDQLPRUSK� WR� OHDS� WKHLU�3�6�LQ� IHHW� XS�RU�DFURVV�%,2�(�&RVW� �
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%XLOW� ,Q�:HDSRQ�6\VWHPV� 7KH�SLORW� FDQ�DOVR� LQWHJUDWH�YDULRXV�ZHDSRQV� WKDW�DUH�QRW� SDUW�RI� WKH�SULPDU\� RIIHQVLYH�PRGXOH�EHORZ�7KHVH�DUH�SULPDULO\�ORZ�SRZHUHG�GHIHQVLYH�ZHDSRQV�DV�ZHOO�DV�0HFKDQLPRUSK�VFDOH�PHOHH�ZHDSRQV���7KH�OLVW�EHORZ�GHWDLOV�EDVLFYHUVLRQV�DQG�WKHLU�%,2�(�FRVW���7KHVH�GHVFULSWLRQV�VKRXOG�EH�XVHG�DV�D�JXLGH�LI�LQFRUSRUDWLQJ�URERWLF�DQG�F\EHUQHWLF�ZHDSRQU\�IURPYDULRXV�3DOODGLXP�5ROHSOD\LQJ�*DPHV�%ODGH'DPDJH���'����6L]H�/HYHO5DQJH��0HOHH%,2�(�&RVW����SRLQW�SHU�EODGH���'RXEOH�LI�UHWUDFWDEOH�9LEUREODGH'DPDJH���'����6L]H�/HYHO5DQJH��0HOHH%,2�(�&RVW����SRLQWV�SHU�EODGH��'RXEOH�LI�UHWUDFWDEOH�&ODZV'DPDJH���'����6L]H�/HYHO5DQJH��0HOHH%,2�(�&RVW����SRLQW�SHU�KDQG�SDZ��'RXEOH�LI�����FOLPELQJ�ERQXV�LV�GHVLUHG�6SLNHV'DPDJH���'����6L]H�/HYHO5DQJH��0HOHH���3URMHFWLOH�YHUVLRQV�5DQJH����IW���P%,2�(�&RVW����SRLQWV�SHU�KDQG���'RXEOH�LI�SURMHFWLOH�YHUVLRQV���0LQL�/DVHU'DPDJH��6L]H�/HYHO�LQ�0�'�&5DQJH�����IW�����P�5DWH�RI�)LUH��6WDQGDUG�%,2�(�&RVW����SRLQWV7RZOLQH'DPDJH���'��IRU�VSLNH�GDPDJH&DEOH�5DQJH�����IW������P�%,2�(�&RVW����SRLQWV&KHPLFDO�6SUD\'DPDJH��VHH�+HURHV�8QOLPLWHG�URERW�VHFWLRQ%,2�(�&RVW����SRLQWV6�'�&�*XQV'DPDJH��VHH�3DOODGLXP�PDFKLQH�JXQ�GHVFULSWLRQV%,2�(�&RVW����SRLQW�IRU�OLJKW����SRLQWV�IRU�KHDY\��DPPR� �6L]H�/HYHO�[����UQGV�&DUJR�VHFWLRQ� 7KH�GHVLJQ�RI�WKH�XQLW�VLPSO\�DOORZV�WKH�+DXOLQJ�3�6�$WWULEXWH�WR�EH�XVHG���6HH�6WHS����9HKLFOH�RU�$QLPDO�W\SH�IRU�3�6FDSDELOLWLHV�RI�WKH�0HFKDQLPRUSK��%,2�(�&RVW���&DWHUSLOODU�7UDFNV� +HDY\�GXW\�*URXQG�(IIHFW�0RYHPHQW�VXLWDEOH�IRU�XQVWDEOH� WHUUDLQ��0�'�&�SHU�7UDFN�HTXDO� WR�6L]H�/HYHO� [���%,2�(�&RVW����SHU�SDLU�&RFNSLW�6HFXULW\� $�QDVW\�HOHFWULFDO�FKDUJH�UXQV�WKURXJK�WKH�SHUSHWUDWRU��ZKLFK�ZLOO�VWXQ� IRU��'��PLQXWHV�XQOHVV�D�VDYLQJ� WKURZ�YVQRQ�OHWKDO�SRLVRQ�LV�PDGH�� �7KH�SLORW�ZLOO� WKHQ�EH�SDJHG�LI�SRVVLEOH�WR�DOHUW�RI�D�EUHDN�LQ�DWWHPSW�� �(YHQ� LI� WKH�VDYH�LV�PDGH�� WKHVHFXULW\�GHYLFH�ZLOO�VKRFN�HYHU\�WKLUW\�VHFRQGV�WKDW�LW�GHWHFWV�PRYHPHQW���7KH�VHFXULW\�V\VWHP�FDQ�EH�RYHUULGGHQ�ZLWK�FRUUHFW�WRROVDQG�HOHFWULFDO�VNLOOV�EXW�DW�D�PLQXV�����SHQDOW\�LI�WKH�SLORW�KDV�QRW�VZLWFKHG�LW�RII���%,2�(�&RVW���&RPEDW� &RPSXWHU� 8SJUDGH� $GG� DQ� DGGLWLRQDO� ��� WR� ZHDSRQV� V\VWHPV� VWULNH� UROOV�� � &DQ� VWRUH�FRPSXWH� UDGDU� LQIRUPDWLRQ� DQGLGHQWLI\�IULHQGV�DQG�IRHV��%,2�(�&RVW���&RPPXQLFDWLRQV�5HOD\�6\VWHP�)XQFWLRQV�DV�DQ�RQ�ILHOG�GLVSDWFKHU�DQG�URXWHU�DQG�LV�DOVR�XVHIXO�LQ�RUELW�LQ�FRPPXQLFDWLRQV�VDWHOOLWH�W\SH�IXQFWLRQV���7KH�SLORW�VKRXOG�EH�SURILFLHQW�LQ�PXOWLSOH�5DGLR�VNLOOV�WR�XVH�WKLV�V\VWHP�HIIHFWLYHO\��$QWHQQD�0�'�&� ������WR�KLW��%,2�(�&RVW���&RQVWUXFWLRQ�(TXLSPHQW� 7KH�YHKLFOH� LV� GHVLJQHG� IRU� EXLOGLQJ� ILUVW� DQG�EDWWOH� VHFRQG�� � 2SWLRQV� LQFOXGH� WUDFNHG� H[FDYDWRU�� KHDY\KDXOHU� VHPL�� GXPS� WUXFN�� EXOOGR]HU�� ORDGHU�� FUDQH�� FRQFUHWH� PL[HU�� DQG� GUHGJH�� � $V� WKHUH� DUH� WRR� PDQ\� W\SHV� RI� FRQVWUXFWLRQYHKLFOHV�WR�OLVW�KHUH��WKLV�PRGXOH�DOORZV�WKH�SOD\HU�SLORW�WR�FKRRVH�WKH�W\SH�RI�FRQVWUXFWLRQ�YHKLFOH�WKH�XQLW�ZLOO�EHFRPH���1RWH�WKDWWKH�3�6�RI�WKH�YHKLFOH�ZLOO�EHFRPH�EDVLV�RI�WKH�YHKLFOH
V�ORDG�OLIWLQJ�FDUU\LQJ�WRZLQJ�FDSDELOLWLHV���7KH�YHKLFOH�KDV�D�VLQJOH�SXUSRVHDQG�DWWHPSWLQJ�WR�PXOWLSXUSRVH�WKH�YHKLFOH��HJ�&UDQH�([FDYDWRU��ZLOO�FRVW�GRXEOH��0�'�&� �����%,2�(�&RVW� �����1RWH�WKDW�HYHQ$UPRXU0HFKV�FRXOG�EHFRPH�&RQVWUXFWLRQ�YHKLFOHV���,�ZRXOG�ORYH�WR�VHH�D�%REFDW�([FDYDWRU�9DQJXDUG�XQLW�LQ�DFWLRQ�'HWHFWLRQ�DQG�$QDO\VLV�(TXLSPHQW� 7KH�3DOODGLXP�3RUWDEOH�/DERUDWRU\� LV�D�V\VWHP� WKDW�FDQ� EH� LQWHJUDWHG� LQWR�D�0HFKDQLPRUSK
VGHVLJQ���6LPLODU�WR�D�UHWUDFWDEOH�PLQL�WRRO�PRGXOH��WKLV�V\VWHP�DXWRPDWHV�DOO�RI�WKH�LQVWUXPHQWV�DYDLODEOH�LQ�WKDW�SRUWDEOH�ODERUDWRU\�%,2�(�&RVW����'RFNLQJ�$VVHPEO\��:KHWKHU�WKLV�LV�IRU�D�7UXFN��D�VKXWWOH�WUDQVSRUW��D�ERDW�RU�D�FLYLOLDQ�JHY��WKLV�GRFNLQJ�DVVHPEO\�HQDEOHV�WKH�YHKLFOHWR�KLWFK�XS�D�WUDLOHU�RU�FDUJR�SRG�WR�WKH�EDFN�DQG�KDXO�WKH�VWDQGDUG�KDXODJH�ZHLJKW�IRU�WKH�VL]H�OHYHO��%,2�(�&RVW���(MHFWLRQ� 6HDW��$� VWDQGDUG� HMHFWLRQ� V\VWHP� EXLOW� LQWR� WKH� SLORW
V� DQG� DQ\� DGGLWLRQDO� VHDWLQJ�� � 6KRRWV� WKH� SLORW� RXW� RI� HLWKHU� PRGHDOWKRXJK�LW�WDNHV�DQ�DGGLWLRQDO�DFWLRQ�WR�HMHFW�RXW�RI�D�)XVLOLHU��%,2�(�&RVW���
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(OHFWURPDJQHWLF�)LHOG�*HQHUDWRU��&DQ� VFUDPEOH� HOHFWULFDO� VLJQDOV�ZLWKLQ� D� �6L]H� /HYHO� [��� )HHW�� UDGLXV�� � &DQ� DOVR� DWWUDFW� PHWDOREMHFWV�XS�WR�WKH�6L]H�/HYHO�[���LQ�SRXQGV�ZLWKLQ�WKH�VDPH�UDGLXV��%,2�(�&RVW���(OHFWURQLF�6KLHOGLQJ� (OHFWULFDO�DQG�ZHDSRQV�FRPSRQHQWV�DUH�VSHFLDOO\�VKLHOGHG�IURP�HPLWWLQJ�PRUH�UDGLDWLRQ�RU�DPELHQW�VLJQDOV�WKDQD� W\SLFDO�FLYLOLDQ�YHKLFOH�� �(IIHFWLYH�DW�ERUGHU�FKHFNLQJ� VWDWLRQV�ZKHUH�D� YHKLFOH
V�ZHLJKW� DQG�HOHFWURQLF�HPLVVLRQV�DUH� UHFRUGHG�%,2�(�&RVW���(OHFWURQLF�&RXQWHU�0HDVXUHV��7KLV�(OHFWURQLF�MDPPLQJ�V\VWHP�FDQ�EH�XVHG�WR�LPSHGH�ZHDSRQ�ORFNV�DQG�DFWLYH�VHQVRU�VFDQV���:KLOH(&0�LV� HQJDJHG�QR� IULHQGO\� FRPPXQLFDWLRQV�FDQ� WDNH�SODFH��(QHUJ\� VKLHOG�SURMHFWLRQ� V\VWHPV�PXIIOH� WKH�VLJQDO� WR�PDNH�(&0IDLUO\� ZRUWKOHVV� LI� ERWK� DUH� DFWLYH��:KLOH� DFWLYHO\� MDPPLQJ�� RSSRQHQWV� DQG� IULHQGOLHV� FDQQRW� FRPPXQLFDWH� YLD� UDGLR� RU� 1HXUDOQRGHV���2QO\�OLQH�RI�VLJKW�ODVHU�FRPPXQLFDWLRQV�LV�XVHIXO��$WWDFNV�UHTXLUH�D�:HDSRQV�6\VWHPV�VNLOO�FKHFN�WR�VXFFHVVIXOO\�WDNH�DLPDQG�HYHQ�WKHQ�DW�D�QDWXUDO�'���UROO���(&0�5DQJH� 6L]H�/HYHO�[��IW��[��P���%,2�(�&RVW� �(QHUJ\�'DPSHQHUV�$Q�DOOR\�LV�PL[HG�LQ�ZLWK�WKH�DUPRXU�DEVRUEV���0�'�SHU���%,2�(�SRLQW�VSHQW�DJDLQVW�HQHUJ\�DWWDFNV�([SUHVVLYH� )DFLDO� 8QLW� 7KLV� IHDWXUH� LV� VXUSULVLQJO\� XVHIXO� LQ� FRPEDW�� � 2IILFHUV� IRXQG� WKDW� D� ORW� RI� RUGHUV� ZHUH� IROORZHG� PRUHFDUHIXOO\�ZKHQ�SLORWV�XQGHU�WKHLU�FRPPDQG�FRXOG�VHH�WKH�FRPPDQGHU
V�IDFLDO�H[SUHVVLRQV�GXULQJ�D�VNLUPLVK���,W�LV�DOVR�DQ�DJH�ROGSV\FKRORJLFDO� ZHDSRQ� ZKHQ� RSSRQHQWV� VFRZO� DW� HDFK� RWKHU� DFURVV� WKH� EDWWOHILHOG�� � &RXSOHG� ZLWK� D� GHFHQW� ORXGVSHDNHU� RUFRPPXQLFDWLRQV�V\VWHP��WKH�H[SUHVVLYH�IDFLDO�XQLW�FDQ�PLPLF�QHDUO\�HYHU\�KXPDQ�IDFLDO�DQG�YRLFH�HPRWLRQ���%DWWOH�OHJHQGV�WHOO�RI�D7DQN�0HFKDQLPRUSK�ZLWK�WKH�VLQJOH�RLO\�WHDU�DOZD\V�UXQQLQJ�GRZQ�D�VLQJOH�FKHHN�DV�LW�FKDUJHG�LQWR�EDWWOH��%,2�(�&RVW� ��)LHOG�(QHUJ\�5HFKDUJH�8QLW�8VHIXO�DV�D�0HFKDQLPRUSK�ILHOG�VXSSRUW�GHYLFH�DQG�DXWRPDWLFDOO\�JLYHV�WKH�0HFKDQLPRUSK�XQOLPLWHGHQHUJ\�ZHDSRQV�FKDUJHV���$OORZV�RWKHU�0HFKDQLPRUSKV�RU�YHKLFOHV�WR�UHFKDUJH�WKHLU�ZHDSRQ�FKDUJH�FHOOV� LQ� WKH�ILHOG�� �:HDSRQVFHOOV�DUH�SRZHUHG�DW�D�UDWH�RI�WKH�)LHOG�5HFKDUJHU
V�6L]H�/HYHO�LQ�FKDUJHV�SHU�KRXU��%,2�(�&RVW� ��)LUHILJKWLQJ�(TXLSPHQW� +RVHV��QR]]OHV��ODGGHUV��YDOYHV�UHTXLUHG�WR�OLQN�WR�VWDQGDUG�K\GUDQWV�DQG�FRQWURO�ILUHV��%,2�(�&RVW����� �,IDGGLWLRQDO�ZDWHU�FKHPLFDO�WDQNV�DUH�GHVLUHG��WKH�FRVW�LV���%,2�(�SRLQW�SHU�WDQN�KROGLQJ�WKH�6L]H�/HYHO�[���LQ�JDOORQV�)XVLRQ�3ODQW�8SJUDGH� 6LQFH�PRVW�YHKLFOHV�UXQ�RQ�PLFUR�IXVLRQ�SODQWV�RQ�7HOPLQDU��LW�LV�SRLQWOHVV�WR�GHVFULEH�WKH�QXPHURXV�SRZHUV\VWHPV� WKDW� FRXOG� EH� DYDLODEOH� WR� UXQ� D� YHKLFOH� �VHH�5RERW� DQG�9HKLFOH� FRQVWUXFWLRQ� UXOHV� LQ� +HURHV� 8QOLPLWHG��� � +RZHYHU� DSRZHU�SODQW�XSJUDGH�LV�PXFK�PRUH�FRPPRQ�WKDQ�DFWXDOO\�UHSODFLQJ�LW�ZLWK�D�GLIIHUHQW�NLQG���$�)XVLRQ�3ODQW�8SJUDGH�HQKDQFHV�D0HFKDQLPRUSK
V�UXQQLQJ�DQG�WUDQVSRUW�VSHHG�E\�DGGLQJ�D�ERQXV�RI����WR�WKH�6SG�$WWULEXWH�� �7KH�XSJUDGH�DOVR� LPSURYHV�EXLOW�LQHQHUJ\�ZHDSRQ�UDQJHV�E\�������%,2�(�&RVW� ��+HDW�6KLHOGLQJ�$UPRXU�3UHYHQWV�5H�HQWU\�EXUQ�XS�DQG�SODVPD�ZHDSRQU\�RQO\�GRHV�KDOI�GDPDJH��%,2�(�&RVW���+HOLXWULXP�*DV�%DOODVW�WDQNV� $�OLJKWHU�WKDQ�DLU�JDV� WKDW�QRW�RQO\�HQDEOHV�D�0HFKDQLPRUSK�WR�VWD\�DIORDW� LQ�ZDWHU�EXW�FDQ�DOVR�EHXVHG�WR�OLJKWHQ�WKH�ZHLJKW�RI�WKH�XQLW�ZKHQ�SDVVLQJ�RYHU�D�ZHLJKEULGJH��ORDG�FHOO�RU�VLPLODU�VWUHVV�PRQLWRULQJ�HTXLSPHQW���9HKLFOHVL]H�PDVV�UDWLRV�DUH�JRRG�LQGLFDWLRQV�RI�0HFKDQLPRUSKV�GLVJXLVHG�LQ�WUDQVSRUW�PRGH��%,2�(�&RVW������$GG�DQRWKHU�%,2�(�SRLQW�LIVSHFLDO�PDWHULDOV�DUH�WR�EH�XVHG�WR�SUHYHQW�GHWHFWDEOH�+HOLXWULXP�HPLVVLRQV�+LJK�3UHVVXUH�&DSDEOH�+XOO�3UHYHQWV�DUPRXU�IURP�FROODSVLQJ�DQG�LPSORGLQJ�DW�JUHDWHU�ZDWHU�DQG�JDV�SUHVVXUHV��%,2�(�&RVW� ��SHUIXUWKHU����IW�����P��GHSWK�DIWHU�����IW� ����P��GHSWK�KDV�EHHQ� UHDFKHG�� �&RVWV�GRXEOH�RQFH�GHSWKV�RI� DURXQG�D�PLOH� KDYH�EHHQUHDFKHG�+RORJUDSKLF�3URMHFWRU� $�FOHYHU�GHYLFH�WKDW�XVHV�VRSKLVWLFDWHG�ODVHUV�WR�SURMHFW�D�UHDOLVWLF�WKUHH�GLPHQVLRQDO�LPDJH�� �7KH�FRPSXWHUV\VWHP�FDQ�KROG�WKH�WRWDO�DPRXQW�RI�LOOXVLRQV�HTXDO�WR�WKH�XQLW
V�VL]H�OHYHO�DQG�XS�WR�D�VL]H�RI���IW�FXEHG���7KH�SURMHFWRU�PXVW�ILUVWUHFRUG�DQ�LPDJH�DW�FORVH�UDQJH��ZKLFK�WDNHV�WZR�IXOO�PHOHHV�����VHFRQGV��EHIRUH�EHLQJ�DEOH�WR�SURMHFW�LW�XS�WR�WZHQW\�PHWUHV�DZD\�7KLV�FRXOG�WHFKQLFDOO\� WXUQ� WKH�0HFKDQLPRUSK�LQYLVLEOH�DW�D�GLVWDQFH�E\�SURMHFWLQJ�D��GXFN�EOLQG�� W\SH�RI� LPDJH�� �7KH�KRORJUDPSURGXFHV� QR� VRXQG� DQG� ZLOO� QRW� IRRO� FORVH� VFUXWLQ\� RU� DGYDQFHG� RSWLFV� VXFK� DV� WKHUPDO� LPDJLQJ�� � ,W� ZLOO� IRRO� VWDQGDUG0HFKDQLPRUSK�YLGHR�RSWLFV�DW�D�UHDVRQDEOH�GLVWDQFH�KRZHYHU��������IRRW�5DQJH�������6XFFHVVIXO�����IW�5DQJH�������6XFFHVVIXO���IW�5DQJH�������6XFFHVVIXO�� �1RWH�WKDW� WKHVH�SHUFHQWDJHV�FDQ�DOVR�EH�XVHG�DJDLQVW�SHUFHSWLRQ�UROOV��GLYLGH�E\����URXQG�GRZQ��0�'�&� �����%,2�(�&RVW� ���&RVWV�DQ�DGGLWLRQDO ��%,2�(�SRLQWV�WR�PDNH�WKH�SURMHFWRU�IXQFWLRQDO�LQ�DOO�PRGHV�-HW�%DFNSDFN� 2QFH�PRGXODWHG� LQ�D�FRPEDW�PRGH��D�EDFNSDFN�EHFRPHV�DYDLODEOH� IRU�XVH��7KH�PD[LPXP� LQ�IOLJKW� VSHHG� LV���PSK���NP�K��SHU�VL]H�OHYHO��8QLWV�ZLWK�IOLJKW�DOVR�JHW�D�����WR�'RGJH�ZKLOH�IO\LQJ������WR�'RGJH�ZKLOH�DW�PD[LPXP�IOLJKW�VSHHG��)RUHYHU\���PSK�RI�IO\LQJ�VSHHG��WKH�XQLW�FDQ�GR�DQ�DGGLWLRQDO�����WR�GDPDJH��0�'�&� �����%,2�(�&RVW� �����&RVWV�DQ�DGGLWLRQDO �%,2�(� SRLQW� IRU� DQ� H[WUD� ��PSK� ���NP�K�� RI� PD[LPXP� VSHHG��&RVWV� DQ� DGGLWLRQDO �� %,2�(� SRLQWV� IRU� D� KLGGHQ� UHWUDFWDEOHEDFNSDFN�/&'�3DLQW�MRE� $�VPDOO�FXUUHQW�FKDUJHV�D� VSHFLDO�SDLQW��ZKLFK� IRUFHV� LW� WR�FRQIRUP� WR�D�VSHFLILF�FRORXU�� �+DV�D�����FRORXU�SDOHWWHUDQJH��ZKLFK� FDQ� EH� SURJUDPPHG� E\� WKH�SLORW� WR� FKDQJH� SUHVHW� GHVLJQV� DQG� FRORXU� VFKHPHV�� � 7KLV�GRHV� KDYH�PLOLWDU\� XVH� DV� DFDPRXIODJH�DLG�KRZHYHU�LW�LV�IULJKWHQLQJO\�H[SHQVLYH�WR�UHSDLU���,I�WKH�0HFKDQLPRUSK�LV�QRW�SDUW�RI�DQ�HVSLRQDJH�RXWILW��WKH�PLOLWDU\PD\�SURYLGH� WKH�SDLQW�MRE�RQ� WKH�SURYLVR�RI� UHSDLUV�DW� WKH�SLORW
V�RZQ�H[SHQVH�� �5HSDLU� FRVWV� VWDUW� DW���������SHU� VTXDUH� IRRW� RIGDPDJH�DQG�WKH�SDLQW�SHHOV�DIWHU�WKH�ILUVW����0�'�&�RI�GDPDJH�WR�WKH�DUPRXU���3LORWV�ZLWK�WKH�'HWHFW�&RQFHDOPHQW�VNLOO�DUH�FDSDEOHRI�PRGLI\LQJ�WKH�FRORXU�VFKHPHV�IRU�D�FKDPHOHRQ�OLNH�EOHQGLQJ�DELOLW\��%,2�(�&RVW� ��/RZ�*UDYLW\�6XUIDFH�7UDFWLRQ�&RPSHQVDWRU��7KLV�V\VWHP�DOORZV�D�ZKHHOHG�YHKLFOH� WR� IXQFWLRQ�QRUPDOO\�DQG�ZLWKRXW�SHQDOW\�RQWKH� ORZ� JUDYLW\� SRUWLRQV� RI� WKH� 7HOPLQDU� VXUIDFH�� � 7KH� FRPSHQVDWRU� LV� D� YHFWRUHG� WKUXVW� V\VWHP� WKDW� YHQWV� VPDOO� KHDW� H[KDXVWVWUHDPV�IURP�WKH�IXVLRQ�JHQHUDWRU���&KHFN�RXW�WKH�VHFWLRQ�RQ�ORZ�JUDYLW\�HQYLURQPHQWV�WR�ILQG�RXW�WKH�OLPLWDWLRQV�WKDW�RFFXU�ZKHQWKLV�V\VWHP�LVQ
W�LQVWDOOHG��%,2�(�&RVW� ��0DUWLDO�$UW�)OH[LELOLW\� $�VOLJKW�PRGLILFDWLRQ�WR�WKH�IUDPH�WR�DOORZ�DGGLWLRQDO� IOH[LELOLW\� IRU�PDUWLDO�DUW�PRYHV�RU�HYHQ�J\PQDVWLFV�%,2�(�&RVW����� �1RWH� WKDW�PRVW� URERW� DQLPDO� VW\OHV� ZRXOG� DXWRPDWLFDOO\� UHFHLYH� WKLV� PRGXOH�� � ([FHSWLRQV� RI� FRXUVH� DUH� ODUJHOXPEHULQJ�DQLPDO�W\SHV�DQG�PDQ\�DTXDWLF�W\SHV�0HFKDQRLG�3RZHU�&U\VWDO�%\�LQWHJUDWLQJ�D�SRZHU�FU\VWDO�LQWR�WKH�XQLW��DOO�FRPSRQHQWV�IXQFWLRQ�DV�LI�WKH\�ZHUH�RQH�VL]H�OHYHO�KLJKHU
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WKDQ�WKH�XQLW�DFWXDOO\�LV���(YHQ�WKRXJK�WKH�SODQHW�7HOPLQDU�LV�D�0HFKDQRLG�3ODQHWVKLS�� WKH�DPRXQW�RI�3RZHU�&U\VWDOV�DUH�DFWXDOO\TXLWH�VFDUFH�DV�VSHFLILF�0HFKDQRLGV�ZHUH�WDVNHG�ZLWK�FUHDWLQJ�WKHP���,I�D�VWRFNSLOH�RI�WKHVH�3RZHU�&U\VWDOV�ZHUH�WR�EH�XQFRYHUHG�WKH\� ZRXOG� EH� ZRUWK� DQ� DEVROXWH� IRUWXQH�� � $� FU\VWDO� JLYHV� D� 0HFKDQLPRUSK� DQ� HQHUJ\� OLIH� RI� ���� \HDUV� EHIRUH� UHTXLULQJ� DUHSODFHPHQW�FU\VWDO��%,2�(�&RVW� ��0HFKDQRLG�3VLRQLF�&RQGXFWLRQ�&LUFXLWU\�$�PRGLILFDWLRQ�WR�WKH�0HFKDQRLG�FDVLQJ�FLUFXLWU\�WKDW�DOORZHG�WKH�SVLRQLF�F\ERUJ�LQVLGHWR�XVH�WKHLU�SVLRQLF�DELOLWLHV�WR�IXOO�HIIHFW���7KLV�HIIHFWLYHO\�PHDQV�WKDW�D�SVLRQLF�SLORW�FDQ�XVH�WKH�0HFKDQLPRUSK�DV�D�FRQGXLW�IRUWKHLU� SVLRQLF� DELOLWLHV�� � 3VLRQLF� DELOLW\� UDQJHV� DUH� GRXEOHG�ZKLOH� LQVLGH� D� )XVLOLHU� DQG� GDPDJH� LV� FRQYHUWHG� WR�0�'�&�� � ,�6�3� LVGHSOHWHG� QRUPDOO\�� � $� 0HFKDQRLG� 3RZHU� &U\VWDO� PXVW� EH� SXUFKDVHG� ZLWK� WKLV� PRGXOH�� %,2�(� &RVW�� ���� � 7KLV� LV� D� UHFHQWLQQRYDWLRQ�� ZKLFK� KDV� EHHQ� PHW� ZLWK� UHVHUYDWLRQV�� �0RVW� )DFWLRQV� GR� QRW� DOORZ� WKLV� PRGLILFDWLRQ� DQG� VWULFW� SHQDOWLHV� PD\� EHEURXJKW�DJDLQVW�DQ\�XQDXWKRULVHG�LQVWDOODWLRQV�0HGLFDO� )LUVW� $LG� (TXLSPHQW� 8VHG� PDLQO\� IRU� HPHUJHQF\� YHKLFOHV� EXW� DYDLODEOH� LQ� RWKHU� GHVLJQV�� � ,QFOXGHV� OLIH� H[WHQVLRQHTXLSPHQW��GUXJ�NLW��,�9�NLWV��DQG�DOO� WKH�RWKHU�PHGLFDO�JHDU�FRPPRQO\�IRXQG�LQ�DPEXODQFHV�� �%X\�DGGLWLRQDO�VHDWLQJ� LI� WKH�SLORWZLVKHV�WR�WUDQVSRUW�SDWLHQWV�DV�ZHOO��%,2�(�&RVW���0LQL�7RRO�$SSHQGDJHV�$�ILHOG�UHSDLU�XQLW�ZLWK��GULOO��$Q\�LQFUHPHQW�RI��'��XS�WR��'��6�'�&���VPDOO��KHDY\�GULOO���'��0�'��ODUJHGULOO���'��0�'�RU��'��0�'��/LJKW�IXVLRQ�WRUFK���'��0�'��/LJKW�ODVHU��$Q\�LQFUHPHQW�RI��'��XS�WR��'��0�'�+HDY\�ODVHU���'��RU�'���0�'�&� ��SHU�WRRO��%,2�(�&RVW����IRU�H[SRVHG�WRROV�DQG���%,2�(�IRU�KLGGHQ�UHWUDFWDEOH�WRROV�DYDLODEOH�LQ�DQ\�PRGH�0RGXODWLRQ�$WWULEXWHV� 8VHIXO� IRU� WKH�PRQROLWKLF�0HFKDQLPRUSKV� UHDFKLQJ� VL]H� OHYHOV� IURP� ��� WR� ���� 7KLV�PRGXOH�XSJUDGHV� WKHWUDQVIRUPDWLRQ�FDSDELOLW\�RI�WKH�XQLW�E\�XVLQJ�PRGXOH�%,2�(�SRLQWV�WR�VXSSOHPHQW�WKH�9HKLFOH�GHVFULSWLRQ�%,2�(�SRLQWV��%,2�(&RVW����SRLQW�IRU�HYHU\���SRLQW�VSHQW�RQ�0RGXODWLRQ�$WWULEXWHV�1HXUDO� ,QWHUSUHWHU� ,QWHUIDFH��%RG\�6HQVRU�$UPRXU��7KH�PRVW� EDVLF� FRQWURO� V\VWHP��ZKHUH� WKH� SLORW
V� ERG\�PRYHPHQWV�� PXVFOHFRQWUDFWLRQV��DQG�VHQVH�RI�EDODQFH�DUH�PDJQLILHG�E\�WKH�FRPEDW�XQLW�� �7KLV�V\VWHP� LV�PRVW�FRPPRQO\�XVHG�RQ�$UPRXU0HFKV��DVWKH\�DUH�OLWWOH�PRUH�WKDQ�WUDQVIRUPLQJ�SRZHUDUPRXU�VXLWV���6HH�WKH�0HFKDQLPRUSK�&RPEDW�VHFWLRQ�IRU�ERQXVHV���%,2�(�&RVW��QLO�6HH�WKH�SLORW�DUPRXU�RSWLRQ�IRU�FKDUDFWHULVWLFV�RI�LQWHUORFNLQJ�DUPRXU�1HXUDO� ,QWHUSUHWHU� ,QWHUIDFH��&\EHU�,QWHJUDWLRQ� 7KH�SLORW� LV� QR� ORQJHU� DQ\WKLQJ� UHVHPEOLQJ� D� QDWXUDO� RUJDQLVP� DIWHU� RSWLQJ� WRXQGHUJR�D�FRPSOHWH�WUDQVSODQW�RI�WKHLU�EUDLQ�DQG�QHUYRXV�V\VWHP�LQWR�D�0HFKDQLPRUSK�FDVLQJ��%,2�(�&RVW������7KLV�FRVW�WDNHV�LQWRDFFRXQW�DOO�WKH�VXSSRUW�V\VWHPV�DQG�WKH�DUPRXUHG�QHXUDO�WDQN��0�'�&�������DQG�LQFOXGHV�WKH�0DUWLDO�$UW�)OH[LELOLW\�PRGXOH�1HXUDO� ,QWHUSUHWHU� ,QWHUIDFH��&\EHU�V\VWHP� 7KH�PRVW� FRPPRQ� LQYDVLYH� IRUP� RI�0HFKDQLPRUSK� FRQWURO�� � $� VLPSOH� GDWDSOXJ� LVVXUJLFDOO\� SODFHG� EHKLQG� WKH� SLORW
V� KHDG� IRU� LQWHUIDFLQJ� ZLWK� WKH� 0HFKDQLPRUSK
V� LQWHUQDO� J\URV� DQG� SRZHU� V\VWHPV�� 6HH� WKH0HFKDQLPRUSK�&RPEDW�VHFWLRQ�IRU�ERQXVHV���%,2�(�&RVW���1HXUDO� ,QWHUSUHWHU� ,QWHUIDFH��7HOHPHFKDQLF� FRQWURO��(IIHFWLYHO\� PDNLQJ� WKH� XQLW� LPSRVVLEOH� WR� RSHUDWH� LQ� FRPEDW� FRQILJXUDWLRQXQOHVV�WKH\�SRVVHVV�WKH�WHOHPHFKDQLFV�SVLRQLF�DELOLW\�RU�DUH�DWWXQHG�WR�WKH�0HFKDQLPRUSK�YLD�D�3VL�7HFKQLFLDQ��%,2�(�&RVW��QLO�$�SVLRQLF�GHIHQFH�V\VWHP�WKDW�UHTXLUHV�D�WHOHPHFKDQLF�WKLHI�WR�VDYH�YHUVHV�D��'��0LQG�%ROW�FRVWV���%,2�(�SRLQWV�2SWLRQDO�0RGLILFDWLRQV� 1LQMDV� DQG� 6XSHUVSLHV� DV� ZHOO� DV� +HURHV� 8QOLPLWHG� KDV� D� YHKLFOH� FRQVWUXFWLRQ� VHFWLRQ� WKDW� KDYH� PDQ\RSWLRQDO�H[WUDV��VXFK�DV�9HKLFOH�$FWLYH�6XVSHQVLRQ��WKDW�DUH�YDOLG�DGGLWLRQV�WR�WKH�0HFKDQLPRUSK���:KLOH�D�ORW�RI�WKH�(TXLSPHQWDQG� DFFHVVRULHV� KDYH� D� YHUVLRQ� LQ� WKLV� OLVW� WKH� RWKHUV�ZLOO� FRVW� ��%,2�(�SRLQW� HDFK�� �7ZR�VPDOOHU� HTXLSPHQW� FKRLFHV� WKDW� GRQ
WLQFOXGH�WKH�YDULRXV�WUDYHO�FDSDELOLW\�RSWLRQV�FDQ�EH�ERXJKW�IRU�WKH�VDPH���%,2�(�FRVW��HJ�6HDUFKOLJKW��7UDLOHU�KLWFK��5DP�3URZ�3UHVVXULVHG�&RFNSLW�$�WRWDOO\�VHDOHG�FRFNSLW�WKDW�DOORZV�WKH�SLORW�WR�EH�VXEPHUJHG��DW�KLJK�DOWLWXGHV�DQG�LQ�VSDFH�ZLWKRXW�SUREOHPV�%,2�(� &RVW� �� IRU� ILQLWH� R[\JHQ� VXSSO\� RI� WZR� KRXUV� SHU� 6L]H� /HYHO�� � �� %,2�(� IRU� UHJHQHUDWLYH� V\VWHP� WKDW� GRHV� QRW� QHHGUHFKDUJLQJ�4XLFN�0RGXODWRU�0HFKDQLVP�$Q�XSJUDGH�WR�WKH�VWDQGDUG�0HFKDQLPRUSK�RU�$UPRXU0HFK�WUDQVIRUPLQJ�FLUFXLWU\���7KLV�PHFKDQLVPKDOYHV�WKH�WLPH�WR�PRGXODWH�EHWZHHQ�PRGHV�WR�RQH�PHOHH�DFWLRQ��%,2�(�&RVW� ��5HEUHDWKHU�6\VWHP��&RPHV�LQ�WZR�YDULHWLHV�DQG�PXVW�EH�ERXJKW�WZLFH�IRU�ERWK�V\VWHPV���$Q�DWPRVSKHUH�5HEUHDWKHU�VFUXEV�DQG�VWRUHVD�KDOI�KRXU�EXIIHU�RI�R[\JHQ�IURP�WKH�VXUURXQGLQJ�DWPRVSKHUH�VR�WKH�SLORW�GRHV�QRW�KDYH�WR�ZHDU�HQYLURQPHQWDO�ERG\�DUPRXU���$QDTXDWLF�UHEUHDWKHU�ZRUNV� OLNH�ILVK�JLOOV�DQG�H[WUDFWV�R[\JHQ�IURP�WKH�ZDWHU���$UPRXU0HFKV�ZRXOG�KDYH�WKH�V\VWHP�FRQQHFWLQJ�WRWKH�,QWHUORFNLQJ�%RG\�DUPRXU�VR�DV�WR�DYRLG�XVLQJ�WKH�ILQLWH�R[\JHQ�VWRUDJH�LQ�WKH�VXLW��%,2�(�&RVW���5HLQIRUFHG�3LORW�&RPSDUWPHQW�3URWHFWV�WKH�SLORW�LQ�DQ\�PRGH���0�'�&�������%,2�(�&RVW���6FDQ�'LKLODWRU��([DFWO\� WKH�VDPH�FDSDELOLWLHV�RI� WKH�SRUWDEOH� V\VWHP� GHVFULEHG� LQ�%H\RQG� WKH�6XSHUQDWXUDO� DQG�+HURHV�8QOLPLWHG�%,2�(�&RVW����6HOI�'HVWUXFW�6\VWHP�:LOO�RYHUORDG�WKH�IXVLRQ�JHQHUDWRU�WR�HQJXOI�WKH�XQLW�LQ�SODVPD�ILUH���'DPDJH� �'�[���0�'�GDPDJH�UDGLXV�RIWKH�0HFKDQLPRUSK
V�6L]H�/HYHO�LQ�IHHW���%,2�(�&RVW���6KLHOG�3URMHFWRU�'HULYHG�RII�0HFKDQRLG�WHFKQRORJ\�WKLV�SRZHU�LQWHQVLYH�GHIHQVLYH�XQLW�FDQ�RQO\�EH�HQJDJHG�DW�WKH�FRVW�RI�GUDLQLQJSRZHU�IURP�RIIHQVLYH�V\VWHPV�� �7KLV�LV�SDUWO\�D�VDIHW\� IDFWRU�DV� WKH�HQHUJ\� VKLHOG�VWRSV�ERWK�H[WHUQDO�DQG� LQWHUQDO�ZHDSRQV� ILUH�7KH�SURMHFWRU�FDQQRW�LQVWDQWO\�UHJHQHUDWH�WKH�VKLHOG�RQFH�LW�KDV�EHHQ�RYHUORDGHG�ZLWK�GDPDJH�� �,W�PXVW�EH�UHVWHG�IRU��'��PHOHHVEHIRUH�DQRWKHU�VKLHOG�FDQ�EH�SURMHFWHG���6KLHOG�0�'�&� 6L]H�/HYHO�[�����'XUDWLRQ��6L]H�/HYHO� LQ�0HOHHV��%,2�(�&RVW� ���IRU�DVKLHOG�WKDW�FRYHUV�WKH�HQWLUH�XQLW���,I�WKH�VKLHOG�LV�RQO\�FRYHULQJ�DQ�DUP�����WR�SDUU\��RU�KHDG�XQLW�WKHQ�WKH�FRVW�LV���%,2�(�SRLQWV�6LGHFDU�0RGXOH� 3RG� ([WHUQDO� FDVLQJ� FRPPRQO\� XVHG� IRU� DGGLWLRQDO� IXQFWLRQDOLW\� IRU� VPDOOHU� YHKLFOHV� VXFK� DV� $UPRXU0HFKV�6LPSO\��D�6LGHFDU�JDLQV�WKH�EXLOGHU�D�ERQXV����%,2�(�SRLQWV�IRU�XVH�LQ�LQVWDOOLQJ�FRPSRQHQWV�DQG�PRGXOHV�LQWR�WKH�VLGHFDU���7KHVHERQXV�%,2�(�SRLQWV�FDQ�DOVR�EH�XVHG�LQ�WKH�ZHDSRQV�FRQVWUXFWLRQ�VWHS��ZKLFK�ZRXOG�PHDQ�WKDW�WKH�ZHDSRQ�LV�KRXVHG�LQ�WKH�VLGHFDURU�SRG���$�IXUWKHU�ERQXV�LV�WKDW�WKH�PRGXOH�LV�DYDLODEOH�LQ�DQ\�PRGH��0�'�&� �����%,2�(�&RVW LV���SHU�SRG�DQG�WKHUH�LV�D�OLPLW�RIWZR�SHU�0HFKDQLPRUSK�7KH�SHQDOWLHV�WR�XVLQJ�WKH�VLGHFDU�DUH�
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x 0LQXV�����SHU�VLGHFDU�RU�PRGXOH�SRG�WR�SLORWLQJ�UROOV�GXULQJ�FRPEDW�PDQRHXYUHVx 3RG�LV�UHDGLO\�UHFRJQLVHG�DV�D�QRQ�FLYLOLDQ�ZHDSRQ�GHYLFH��PDNLQJ�LQFXUVLRQV�LPSRVVLEOH�XQOHVV�WKH�QH[W�RSWLRQ�LV�WDNHQ�x +DOYHV�WKH�DYDLODEOH�%,2�(�SRLQWV�WR���LI�WKH�SRG�LV�WR�EH�GLVJXLVHG�DV�FLYLOLDQ�W\SH�ZKLOH�LQ�WUDQVSRUW�PRGH�x 7KHUH�DUH�QR�PLQXVHV�WR�WDUJHW�ZLWK�DQ�DLPHG�VKRW�x 5HGXFHV�WRS�VSHHG�E\�����SHU�SRG�x $GGV�6L]H�OHYHO�[�����OEV�WR�WKH�RYHUDOO�ZHLJKW�6LUHQ�DQG�/LJKWV� (PHUJHQF\�YHKLFOHV�JHW�WKHVH�IUHH�DW�WKH�YHKLFOH�FRQVWUXFWLRQ�VWDJH�EXW�LI�D�SLORW�ZLVKHV�WR�KDYH�D�VLUHQ�DQG�IODVKLQJOLJKW�SDFNDJH�LQVWDOOHG�LQ�DQ\WKLQJ�EXW�DQ�HPHUJHQF\�YHKLFOH� WKH�0�'�&� ���%,2�(�&RVW LV�RQH�SRLQW�� �,QFOXGHV� WKH�UDGLR�WUDIILFVLJQDO�FKDQJHU�6SHFLDO�$XGLR�RU�6HQVRU�RU�&RPPXQLFDWLRQV�6\VWHPV�7KHUH� LV� D� SOHWKRUD�RI� UHDGLO\� DYDLODEOH�3DOODGLXP� URERWLF� DQG� F\EHUQHWLFV\VWHPV�WKDW�FDQ�EH�LQFRUSRUDWHG�LQWR�D�0HFKDQLPRUSK���5DWKHU�WKDQ�VLPSO\�UH�OLVWLQJ�DOO�RI�WKHP�D�VLPSOH�%,2�(�&RVW RI���SRLQWSHU� V\VWHP�ZLOO� FRYHU� LQVWDOOLQJ� WKHP� LQWR� WKH�XQLW�� �1RWH� WKDW�0HFKDQLPRUSKV� DQG�$UPRXU0HFKV� JHW� D� VWDQGDUG� VHQVRU� V\VWHPGHVFULEHG� HOVHZKHUH�� � &\EHUQHWLF� DQG� ELRQLF� GHVFULSWLRQV� PD\� EH� PRUH� DSSURSULDWH� IRU� $UPRXU0HFK� VHQVRUV� DV� PRVW� RI� WKHFLUFXLWU\�ZLOO�EH�ORFDWHG�LQ�WKH�KHOPHW�6\VWHP�)DLOXUH�,QGXFHU�1DVW\�OLWWOH�ZHDSRQ�WKDW�LV�OLNH�D��7DVHU��IRU�0HFKDQLPRUSKV���2QO\�KDV�LWV�6L]H�/HYHO�LQ�FKDUJHV�DQG�PXVWEH�LQ�FRQWDFW�ZLWK�WKH�WDUJHW���7KH�YLFWLP�PXVW�UROO�YHUVHV�6\VWHPV�)DLOXUH��VHH�0�'�&��VWDUWLQJ�DW�WKH�����'DPDJH�OHYHO�DQG�XVLQJWKH�RWKHU�SHUFHQWDJHV�LI�WKH�YLFWLP�LV�GDPDJHG�IXUWKHU���)DLOXUH�WR�VDYH�PHDQV�UROOLQJ�RQ�WKH�0DOIXQFWLRQ�WDEOH�DOVR�LQ�WKH�0�'�&VHFWLRQ��%,2�(�&RVW����9HKLFOH�(QJLQH�DQG�3URSXOVLRQ�6\VWHPV�7KH�SURSXOVLRQ�PHWKRGV�RI�D�YHKLFOH�PXVW�EH�SRZHUHG�E\�DQ�HQJLQH�V\VWHP�WKDQ�FRQYHUWVIXVLRQ�HQHUJ\�WR�D�NLQHWLF�HQHUJ\�WKDW�ZLOO�UXQ�WKH�ZKHHOV��ZLQJV��WXUELQHV�HWF�RI�WKH�YHKLFOH�$IWHUEXUQHU� (QDEOHV� MHW� SURSHOOHG� YHKLFOHV� WR� UHDFK� 7HOPLQDU� 0DFK� VSHHGV� ����PSK� RU� ����NP�K�� IRU� WKH� GXUDWLRQ� RI� WKHYHKLFOH
V� 3�(� DWWULEXWH� LQ� PHOHHV��%,2�(�&RVW� �� SRLQWV� SHU� DGGLWLRQDO� 0DFK� 6SHHG� WR� D� PD[LPXP� RI� 0DFK� ��� � &RVWV� DQDGGLWLRQDO���%,2�(�SRLQWV�SHU�0DFK�VSHHG�LI�WKH�SLORW�ZDQWV�D�FUXLVLQJ�VSHHG�RI�3�(�DWWULEXWH�[����PLQXWHV���2QFH�3�(�OLPLW�LVUHDFKHG�WKH�YHKLFOH�PXVW�UHIXHO�WKH�DIWHUEXUQHU�EHIRUH�IXUWKHU�XVH�$TXDWLF�)ORWDWLRQ�RU�VHDZRUWK\�KXOO�7KH�0HFKDQLPRUSK�FDQ�IORDW�DQG�QRW�WDNH�RQ�ZDWHU�LQ�DQ\�PRGH�EXW�VWLOO�QHHGV�VRPH�IRUPRI�SURSXOVLRQ���$Q�DQLPDO�RU�IXVLOLHU�PRGH�FRXOG�XVH�WKLV�PRGXOH�DV�D�VZLPPLQJ�DLG��%,2�(�&RVW���)XVLRQ�6SDFH�'ULYH��)XVLRQ�GULYHV�XWLOLVH�WKUXVW�IURP�SODVPD�IRUFHG�WKURXJK�D�PDJQHWLF�ILHOG�WR�SURSHO�WKH�PHFKDQLPRUSK��)XHOOHGE\�K\GURJHQ��IXVLRQ�UHDFWRUV�SURGXFH�KHOLXP�DV�D�ZDVWH�SURGXFW���7KLV�LV�WKH�SULPDU\�GULYH�RI�D�WUDQV�RUELWDO�VSDFHFUDIW��%,2�(&RVW����*HY�(QJLQH� :KLOH�WKH�SRZHU�V\VWHP�LV�RIWHQ�IXVLRQ�D�JHQHUDWRU��WKHUH�VWLOO�QHHGV�WR�EH�D PHFKDQLFDO�HQJLQH�WKDW�SURYLGHV�WRUTXHIRU�WKH�WUDQVPLVVLRQ�WR�WXUQ�WKH�ZKHHOV��%,2�(�&RVW����+\GUR�'ULYH� 8VXDOO\�D�+\GUR�0DJQHWR�'ULYH�RU�VLPSOH�SURSHOOHU�V\VWHP�WKDW�DOORZV�WKH�YHVVHO�WR�WUDYHO�ERWK�DERYH�DQG�EHORZZDWHU��%,2�(�&RVW����+\GURIRLOV�8VHG�IRU�DTXDSODQLQJ�DFURVV�D�ERG\�RI�ZDWHU���1RWH�WKDW�D�SURSXOVLRQ�V\VWHP�LV�VWLOO�QHHGHG��0�'�&� ����%,2�(�&RVW���SHU�SDLU�-HW�3URSXOVLRQ�6\VWHP� $�WXUELQH�SURGXFLQJ�HQRXJK�WKUXVW�XVXDOO\�WR�SURSHO�D�FUDIW�WKRXJK�WKH�DLU�SURYLGHG�WKDW�VXIILFLHQW�OLIW�LVPDLQWDLQHG��XVXDOO\�E\�ZLQJV���%,2�(�&RVW����/RZ�$OWLWXGH�+RYHU�6\VWHP�6RPH�WUDQVSRUWV�DUH�QRW�TXLWH�DLUFUDIW�DQG�QRW�TXLWH�*URXQG�(IIHFW�YHKLFOHV���7KH�XOWLPDWH�DOO�WHUUDLQV\VWHP��WKH�+RYHU�YHKLFOH�FDQ�FOLPE�LWV�6L]H�/HYHO�[�����LQ�IHHW��[���P��RU�VNLP�D�FRXSOH�RI�IHHW�DERYH�WKH�VXUIDFH���8QOLNH�D0HFKDQRLG�$QWL�*UDYLW\�XQLW��D�VHULHV�RI�WXUELQHV�NHHS�WKH�YHKLFOH�DORIW�ZKLFK�PDNH�WKH�KRYHU�V\VWHP�IDU�IURP�VLOHQW��0�'�&������%,2�(�&RVW����0DJQHWR�5HSXOVLRQ�6\VWHP� 7KH�PRVW�SRSXODU�PHWKRG�RI�FLYLOLDQ�*URXQG�(IIHFW�0RYHPHQW�� �8VLQJ� WKH�PHWDOV� LQ� WKH�7HOPLQDUURDG�V\VWHPV��WKH�WUDQVSRUW�LV�UHSHOOHG�DQG�SURSHOOHG�RII�WKH�JURXQG�E\�SXOVLQJ�HOHFWURPDJQHWLF�ILHOGV���7KH�VWRSSLQJ�GLVWDQFH�LVKDOI�D�W\UH�V\VWHP�DQG�WKHVH�EDELHV�DUH�D�GUHDP�WR�SDUDOOHO�SDUN���7KHUH�LV�QR�W\UH�RU�HQJLQH�ZHDU�DV�WKHUH�LV�QR�WRUTXH�SURGXFHGWR�SURSHO� WKH�YHKLFOH�� �7KH�YHKLFOH� UHVWV� RQ� VPDOO� VNLGV�ZKHQ� WKH�0DJ�6\VWHP� LV�QRW� HQJDJHG�� �2I�FRXUVH� WKLV� V\VWHP� LV� QRWXVHIXO�IRU�RII�URDG�XVH��HYHQ�ZLWK�GHFHQW�PHWDO�GHSRVLWV�DV�WKH\�DUH�ERXQG�WR�EH�LQFRQVLVWHQW��0�'�&� �����%,2�(�&RVW����0HFKDQRLG� $QWL�*UDYLW\� 8QLWV� 'UDZLQJ� SRZHU� GLUHFWO\� IURP� D� 0HFKDQRLG� 3RZHU� &U\VWDO�� WKHVH� VPDOO� XQLWV� FDQ� NHHS� WKH0HFKDQLPRUSK�DORIW�LQ�HLWKHU�PRGH���([FHOOHQW�IRU�SURZOLQJ��WKHVH�XQLWV�PDNH�D�ORZ�SXOVLQJ�QRLVH�WKDW�FDQ�RQO\�EH�KHDUG�VL[IHHW�DZD\���6HH�WKH�VSHHG�DWWULEXWH�WDEOH�IRU�PD[LPXP�WUDQVSRUW�VSHHGV���5HTXLUHV�DW�0HFKDQRLG�3RZHU�&U\VWDO�WR�RSHUDWH��%,2�(�&RVW� ��:KHHOV�7\UHV� 7KH� PRVW� EDVLF� IRUP� RI� *URXQG� (IIHFW� 0RYHPHQW�� 1RWH� WKDW� D� SURSXOVLRQ� V\VWHP� LV� VWLOO� QHHGHG��0�'�& SHU:KHHO�7\UH�HTXDO�WR�WKH�6L]H�/HYHO��%,2�(�&RVW����SHU�SDLU�:LQJV� 8VHG�IRU�FUHDWLQJ�OLIW�IRU�DLUFUDIW�LQ�DQ�DWPRVSKHUH�DQG�VWDELOLW\�IRU�VRPH�VXEPHUVLEOH�FUDIW��0�'�&� �����%,2�(�&RVW���SHU�SDLU���,I�XVHG�DV�VWDELOLVHUV�RU�WDLO�ILQV�WKH�FRVW�LV���%,2�(�SRLQWV�SHU�SDLU�DQG�KDOI�WKH�ZLQJ�0�'�&�
66WWHHSS ���� ''HHWWHHUUPPLLQQHH 00��''��&&��

0HJD�'DPDJH� &DSDFLW\ LV� GLUHFWO\� UHODWHG� WR� WKH� YHKLFOH
V� VL]H�� � 7KH� PDLQ� ERG\� 0�'�&� RI� WKH� 0HFKDQLPRUSK� RU$UPRXU0HFK�LV�VLPSO\�WKH�6WUXFWXUDO�(QGXUDQFH�DWWULEXWH�PXOWLSOLHG�E\�WKH�0�'�&�IDFWRU�RQ�WKH�VL]H�OHYHO�FKDUW��6HH�WKH�3K\VLFDO�6L]H&KDUW���$GGLWLRQDO�0�'�&��PD\�EH�SXUFKDVHG�ODWHU�RQ�LQ�WKH�FRPSRQHQW�VWDJH��8QIRUWXQDWHO\�,�FRXOGQ
W�DYRLG�VRPH FDOFXODWRU�XVH�LQ
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FRQVWUXFWLQJ�0HFKDQLPRUSKV�ZLWKRXW�JHQHUDWLQJ�OHQJWKLHU�UXOHV�0�'�&�PXVW�EH�FDOFXODWHG�E\�ORFDWLRQ�x ����IRU�ERWK�OHJVx ����IRU�ERWK�DUPVx ����IRU�WKH�KHDGx ����WR�WKH�PDLQ�ERG\�)RU�H[DPSOH�D�ILQDO�0�'�&�WDOO\�RI�����ZRXOG�EH�DOORFDWHG�DV�/HJV����������HDFK$UPV���������HDFK+HDG����0DLQ�%RG\�������SOXV�DQ\�DGGLWLRQDO�ERG\�DUPRXU�SXUFKDVHG�IURP�WKH�3RZHUV�VHFWLRQ�
*Destroying the head/helmet will eliminate all forms of optical enhancement and sensory systems.  The pilot must now rely on
personal vision and senses.  No MNI bonuses to strike, parry, and dodge!  Note: The head is a small and difficult target to hit.  Thus it
can only be hit when a character makes a called shot and even then the attacker is -3 to strike.
**Depleting the M.D.C. of the main body will shut the unit down completely, making it useless.

6\VWHPV�)DLOXUH��2SWLRQDO�:KHQ�PRUH� WKDQ�����GDPDJH�LV�LQIOLFWHG� WR�WKH�0HFKDQLPRUSK
V�PDLQ�ERG\��WKH�URERW�PXVW�VDYH�YHUVXV�D�6\VWHPV�)DLOXUHZKHUH�WKH�0HFKDQLPRUSK�VXFFXPEV�WR�VRPH�IRUP�RI�PDOIXQFWLRQ���7KH�)ROORZLQJ�WDEOH�VKRZV�WKH�FKDQFHV�RI�6\VWHPV�)DLOXUH�DQG�WKHHIIHFWV�RI�IDLOLQJ�WKDW�UROO���1RWH�WKDW�H[FHSWLRQDOO\�ZHOO�EXLOW�0HFKDQLPRUSKV��3�(�RI����RU�KLJKHU��JHW�ERQXVHV�WR�WKH�6\VWHPV�)DLOXUHUROO���5ROOLQJ�DERYH�WKH�6DIHW\�SHUFHQWDJH�PHDQV�D�V\VWHP�ZLOO�PDOIXQFWLRQ�0�'�&�'DPDJH�,QIOLFWHG 6\VWHP
V�)DLOXUH�6DIHW\��� ������ ������ ������ ������� 'HVWUXFWLRQ
6\VWHPV�)DLOXUH�7DEOH�8VH�WKLV�WDEOH�LI�WKH�6DIHW\�UROO�DERYH�ZDV�IDLOHG��������� 3ULPDU\� :HDSRQ� 0DOIXQFWLRQ ZLOO� NHHS� DZHDSRQ�LQRSHUDWLYH�IRU��'��PHOHHV�������� 6SHHG� KDOYHG� ZKHWKHU� LQ� &RPEDW� RU7UDQVSRUW�PRGH��IRU��'��PHOHHV�������� 0RGXODWLRQ�PHFKDQLVP LV�PDOIXQFWLRQLQJ�IRU�'��PHOHHV���6WXFN�LQ�D�SDUWLFXODU�PRGH��������� &RFNSLW� ILUH� 7KH� VPRNH� DQG� VXSSUHVVLRQIRDP�FUHDWHV�SLORW�SHQDOWLHV�RI������DQG����WRFRPEDW�UROOV��������� &RPPXQLFDWLRQV� V\VWHP� IDLOXUH SUHYHQWVXVLQJ�WKH�RQ�ERDUG�V\VWHPV�IRU��'��PHOHHV�������� 3RZHU�VXUJH DGGV�[�� WR� WKH�QH[W�GDPDJH�UROO�H[FOXGLQJ� PLVVLOHV�� EHIRUH� IXVLQJ� WKHZHDSRQ�OLPE�VROLG���0XVW�EH�UHSODFHG��������� 'LUHFWLRQDO� V\VWHPV� MDP SUHYHQWV� WKH� XQLWIURP� FKDQJLQJ� GLUHFWLRQ�� � :KHQ� KLW�� WKH� XQLWFDQ� RQO\� WUDYHO� LQ� WKH� VDPH� GLUHFWLRQ� ZLWKRXWWXUQLQJ�RU�UHYHUVLQJ�IRU�WKH�QH[W��'��PHOHHV��������� /XFNHG� RXW�� 7KH� V\VWHPV� IDGH� LQ� DQG� RXWRQO\� ORVLQJ� D� VLQJOH� DWWDFN� DQG� LQLWLDWLYH� WKDWPHOHH�URXQG�
66WWHHSS ���� 22IIIIHHQQVVLLYYHH ::HHDDSSRRQQVV 00RRGGXXOOHHVV�����%,2�(�3RLQW�3RRO�7KLV�VSHFLDO�SRRO�RI�%,2�(�SRLQWV�FRQVWUXFWV�WKH�ZHDSRQU\�DYDLODEOH�WR�WKH�0HFKDQLPRUSK�RU�$UPRXU0HFK���3RLQWV�QRW�VSHQWLQ�WKH�SUHYLRXV�EXLOGLQJ�VWHSV�PD\�EH�FDUULHG�RYHU�WR�ZHDSRQV�FRQVWUXFWLRQ���7KLV�LV�D�XQLTXH�V\VWHP�RI�ZHDSRQV�FRQVWUXFWLRQ�LQ�WKDW�LWDOORZV�IRU�FRPSOHWH�FXVWRPLVDWLRQ�RI�D�ZHDSRQ�DQG�SURGXFHV�D�XQLTXH�UHVXOW���6LPSO\�XVH�WKH�WDEOH�EHORZ�WR�HLWKHU�UROO�UDQGRPO\�RUVHOHFW�WKH�RSWLRQV�IRU�WKH�0HFKDQLPRUSK�ZHDSRQ��HQVXULQJ�WKDW�WKH�%,2�(�SRLQW�FRVW�LV�QRW�PRUH�WKDQ�WKH�DYDLODEOH�SRLQWV�7KH�IROORZLQJ� WDEOH�FUHDWHV� WKH�DFWXDO� W\SH�RI�ZHDSRQ� V\VWHP� DQG�ZKHUH� LW�ZLOO�EH�PRXQWHG�� �0RXQWHG�ZHDSRQU\� UHTXLUHVZHDSRQV�V\VWHPV�VNLOOV�WR�RSHUDWH�WKHP���0RGXODU�ZHDSRQU\�LV�KLGGHQ�IURP�YLHZ�XQWLO�DFWLYDWHG���$�JXQ�SRG�FDQ�XVH�$LPHG��%XUVW�DQG



0HFKDQRLG�6SDFH� 7KH�0HFKDQLPRUSKV %\�-DPLH�%RUJ

6RXUFHERRN�6XEPLVVLRQ 3DJH��� RI���� 5LIWHU�6XEPLVVLRQ

6QLSLQJ�UXOHV�EXW�LV�DOVR�DEOH�WR�EH�UHPRYHG�VWROHQ�IURP�WKH�0HFKDQLPRUSK���6LQJOH�PRGH�FDQ�PHDQ�EHLQJ�DYDLODEOH�LQ�HLWKHU�WUDQVSRUWRU�FRPEDW�PRGH���$UP�PRXQWHG�PHDQV�EHLQJ�RQO\�DYDLODEOH�LQ�)XVLOLHU��$QLPDO�RU�9DQJXDUG�PRGH���+HDG�PRXQWHG�ZHDSRQV�DUH�DOVRRQO\�DYDLODEOH�LQ�PRGHV�ZKHUH�D�KHDG�XQLW�LV�H[SRVHG�7DEOH����:HDSRQ�0RXQW�W\SH5ROO�� :HDSRQ�0RXQW�DQG�0RGH %,2�( 0�'�&������� )UDPH�)L[HG���VLQJOH�PRGH � 6L]H�/HYHO�[��������� )UDPH�)L[HG���DQ\�PRGH � 6L]H�/HYHO�[��������� )UDPH�0RGXODU���VLQJOH�PRGH �� 6L]H�/HYHO�[��������� )UDPH�0RGXODU���DQ\�PRGH �� 6L]H�/HYHO�[��������� )L[HG�$UP�0RXQWHG �� 6L]H�/HYHO�[��������� 0RGXODU�$UP�0RXQWHG �� 6L]H�/HYHO�[��������� *XQ�3RG���VLQJOH�PRGH � 6L]H�/HYHO�[��������� *XQ�3RG���DQ\�PRGH � 6L]H�/HYHO�[���������� +HDG�PRXQWHG � 6L]H�/HYHO�[��
7DEOH����:HDSRQ�7\SH1RWH�WKDW�VWDQGDUG�3DOODGLXP�UXOHV�UHJDUGLQJ�UDQJHV�LQ�6SDFH�DQG�8QGHUZDWHU�DOVR�DSSO\�WR�WKHVH�ZHDSRQV�5ROO�� :HDSRQ�7\SH 5DQJH�LQ�)HHW %,2�( 5DWH�RI�)LUH %RQXVHV�DQG�(IIHFWV������� ,RQ 6L]H�/HYHO�[��� � 6WDQGDUG $XWRPDWLFDOO\�JHW�8QOLPLWHG�3D\ORDG������� 3DUWLFOH�%HDP�&DQQRQ 6L]H�/HYHO�[��� �� ��SHU�0HOHH �����FKDQFH�RI�.QRFNLQJ�WDUJHW�RII�IHHW������� 5DLO�*XQ 6L]H�/HYHO�[��� �� 6LQJOH�RU�%XUVWV 0DFKLQH�JXQ�UXOHV�IRU�EXUVW�PXOWLSOLHUV������� 0HFKDQRLG�3%& 6L]H�/HYHO�[��� �� 6WDQGDUG �����FKDQFH�RI�.QRFNLQJ�WDUJHW�RII�IHHW������� 3ODVPD 6L]H�/HYHO�[��� �� ��SHU�0HOHH ����FKDQFH�RI�HQJXOILQJ�WDUJHW�LQ�IODPHV������� 0LQL�0LVVLOH VHH�0LVVLOH�7DEOH �� 6LQJOH�RU�9ROOH\ 0D[LPXP�9ROOH\�6L]H�HTXDO�WR�6L]H�/HYHO������� 6KRUW�5DQJH�0LVVLOH VHH�0LVVLOH�7DEOH �� 6LQJOH�RU�9ROOH\ 0D[LPXP�9ROOH\�6L]H�HTXDO�WR�6L]H�/HYHO������� 0HGLXP�5DQJH�0LVVLOH VHH�0LVVLOH�7DEOH �� 6LQJOH�RU�9ROOH\ 0D[LPXP�9ROOH\�6L]H�HTXDO�WR�6L]H�/HYHO������� /RQJ�5DQJH�0LVVLOH VHH�0LVVLOH�7DEOH �� 6LQJOH�RU�9ROOH\ 0D[LPXP�9ROOH\�6L]H�HTXDO�WR�6L]H�/HYHO������� ,RQLVDWLRQ 6L]H�/HYHO�[��� �� ��SHU�0HOHH 2SWLRQDO�6WXQ�EODVW��VHH�0LVVLOH�WDEOH�������� *UHQDGH�/DXQFKHU 6L]H�/HYHO�[��� � ��SHU�0HOHH DUHD�RI�HIIHFW�HTXDO�WR�6L]H�/HYHO�LQ�IHHW������� /DVHU 6L]H�/HYHO�[���� � 6WDQGDUG $XWRPDWLFDOO\�JHW�8QOLPLWHG�3D\ORDG
7DEOH����'DPDJH�DQG�3D\ORDG�&RVWV�0HOHH�ZHDSRQV�ZLWK��QR�UDQJH��DUH�DFWXDOO\�HQHUJ\��ERWWOHG��LQWR�WKH�VKDSH�RI�D�VZRUG��WULGHQW�RU�KDPPHU�HWF���3LORWV�PXVWFKRRVH�IRU�D�VLQJOH�ZHDSRQ�IRUP�RU�SD\�DQ�DGGLWLRQDO���%,2�(�SRLQWV�IRU�D�YDULDEOH�PHOHH�ZHDSRQ�W\SH��3VLRQLF�SLORWV�ZLWK�VXLWDEOHDELOLWLHV�FDQ�XVH� WKHVH�YDULDEOH�HQHUJLHV�FUHDWLYHO\� �HQHUJ\�EDOO� DQG�FKDLQ� IRU� H[DPSOH��� �0HOHH�ZHDSRQV�DOVR�JDLQ�DQ\�3�6�GDPDJHERQXVHV� WKDW� WKH�0HFKDQLPRUSK�KDV�� �5DLO� JXQV��3DUWLFOH�%HDPV�RU�JUHQDGHV� FDQQRW� EH�PHOHH�ZHDSRQV�� �0LVVLOH�5DQJHV� FDQQRW� EHERXJKW�GRZQ�DQG�WKHLU�PD[LPXP�QXPEHU�RI�PLVVLOHV�ILUHG�SHU�YROOH\�LV�HTXDO�WR�WKHLU�6L]H�/HYHO���$Q\�QRQ�HQHUJ\�ZHDSRQ�FDQQRW�EX\WKH� XQOLPLWHG� DPPR� RSWLRQ�� � $� ILQLWH� ZHDSRQ� SD\ORDG� IRU� HQHUJ\� ZHDSRQV� PHDQV� RQFH� DOO� VKRWV� KDYH� EHHQ� GLVFKDUJHG�� WKH0HFKDQLPRUSK�PXVW�XVH�D�UHFKDUJH�VWDWLRQ�WR�EXLOG�XS�HQHUJ\�DW�D�UDWH�RI�RQH�FKDUJH�SHU�PLQXWH���,I�D�UHFKDUJH�IDFLOLW\�LV�QRW�DYDLODEOHWKH�XQLW
V�IXVLRQ�JHQHUDWRU�ZLOO�EXLOG�HQHUJ\�DW�D�UDWH�RI�RQH�FKDUJH�SHU�KRXU�

5DQJH�0RGLILHU %,2�(0HOHH�5DQJH 5HIXQG���������5DQJH 5HIXQG��������5DQJH 5HIXQG��������5DQJH 5HIXQG����1R�&KDQJH 1R�&RVW�����5DQJH &RVWV���������5DQJH &RVWV����
:HDSRQ�'DPDJH %,2�(�&RVW�'�[�����6L]H�/HYHO ��3RLQWV�'�[�����6L]H�/HYHO ���3RLQWV
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�'�[�����6L]H�/HYHO ���3RLQWV�'��[�����6L]H�/HYHO ���3RLQWV�'�[�����6L]H�/HYHO ���3RLQWV�'�[�����6L]H�/HYHO ���3RLQWV
3D\ORDG�RU�1XPEHU�RI�%XUVWV %,2�(��&RVW6L]H�/HYHO ��3RLQWV6L]H�/HYHO�[�� ��3RLQWV6L]H�/HYHO�[�� ���3RLQWV6L]H�/HYHO�[��� ���3RLQWV6L]H�/HYHO�[��� ���3RLQWV8QOLPLWHG ���3RLQWV
7DEOH����+DQG�WR�+DQG�'DPDJH7KLV� WDEOH� VKRZV� WKH� DPRXQWV�RI� GDPDJH� WKH�0HFKDQLPRUSK� RU�$UPRXU0HFK� FDQ� LQIOLFW� ZKLOH� HQJDJLQJ� LQ� KDQG� WR� KDQGFRPEDW���7KH�GDPDJH�ERQXVHV�LQ�WKH�3�6�DWWULEXWH�FKDUW�DUH�DSSOLFDEOH�WR�WKHVH�GDPDJH�UROOV�6L]H�/HYHO�DQG�'DPDJH&RPEDW�0RYHV 6L]HV���WR�� 6L]HV���WR�� 6L]HV���WR�� 6L]HV����WR�� 6L]HV����WR��� 6L]HV����WR��� 6L]HV����WR���6WULNH��3XQFK� �'��0�' �'��0�' �'��0�' �'���0�' �'��0�' �'��0�' �'��0�'5HVWUDLQHG�3XQFK �'��6�'�& �'��6�'�& �'�[���6�'�& �'��0�' �'��0�' �'��0�' �'��0�'.QLIH�+DQG �'��0�' �'��0�' �'���0�' �'��0�' �'��0�' �'���0�' �'��0�'3RZHU�3XQFK �'��0�' �'��0�' �'��0�' �'���0�' �'��0�' �'�[���0�' �'�[���0�'.LFN�$WWDFN �'��0�' �'��0�' �'��0�' �'���0�' �'��0�' �'��0�' �'�[���0�'5RXQGKRXVH�.LFN �'��0�' �'��0�' �'���0�' �'��0�' �'��0�' �'���0�' �'�[���0�'6WRPS �'��6�'�& �'��0�' �'��0�' �'��0�' �'���0�' �'��0�' �'��0�'-XPS�.LFN �'��0�' �'��0�' �'��0�' �'���0�' �'��0�' �'�[���0�' �'�[���0�')O\LQJ�/HDS�.LFN �'��0�' �'��0�' �'���0�' �'��0�' �'�[���0�' �'�[���0�' �'�[���0�'%RG\�%ORFN�7DFNOH �'��0�' �'��0�' �'��0�' �'���0�' �'��0�' �'��0�' �'�[���0�'%RG\�)OLS�7KURZ �'��0�' �'��0�' �'��0�' �'���0�' �'��0�' �'��0�' �'�[���0�'6WRPS�DWWDFNV FDQ�EH�PDGH�RQ�REMHFWV�WKUHH�VL]H�OHYHOV�RU�ORZHU�WR�WKH�VWRPSLQJ�0HFKDQLPRUSK���)RU�HYHU\�WKUHH�OHYHOV�WKH�WDUJHW�LVOHVV�WKDQ�WKH�VWRPSLQJ�0HFKDQLPRUSK��DGG�DQRWKHU�GLFH�UROO�WR�WKH�GDPDJH���)RU�H[DPSOH�D�6L]H����VWRPS�RQ�D�6L]H���$UPRXU0HFKGRHV�D�WRWDO�RI��'����6�/���LV�OHVV�WKDQ���[���OHYHOV�� ��'��PHJDGDPDJH�/HDS�DWWDFNV UHTXLUH�ERRVWHU�MHWV�IRU�0HFKDQLPRUSKV�RI�VL]H�OHYHOV�KLJKHU�WKDQ������/HDS�DWWDFNV�IURP�0HFKDQLPRUSKV�6L]H�/HYHO���WR����QRW�RQO\�FRXQWV�DV�D�IXOO�PHOHH�DWWDFN�EXW�DOVR�HQG�XS�ORVLQJ�WKH�LQLWLDWLYH�IRU�WKH�UHVW�RI�WKH�PHOHH�URXQG��WKH�OHDS�DWWDFN�LVDOPRVW�OLNH�D�VKXWWOH�OLIW�RII�UDWKHU�WKDQ�DQ�DFWXDO�OHDS��
99HHKKLLFFOOHH ''HHVVFFUULLSSWWLLRRQQVV7KH� IROORZLQJ� YHKLFOH� GHVFULSWLRQV� KDYH� EHHQ� IRUPDWWHG� WR� FRUUHVSRQG� ZLWK� WKH� 3DOODGLXP� $QLPDO� GHVFULSWLRQV� XVHG� IRUFUHDWLQJ�PXWDQW� DQLPDOV�� � 1RWH� WKDW� WKH� YHKLFOH� EXLOGHU�PXVW� FKRRVH� DQG� SD\� SRLQWV� IRU� D� SURSXOVLRQ� PHWKRG� IURP� WKH� $GGLWLRQDO0RGXOHV�VHFWLRQ�
�+RZ�GR�\RX�GHFLGH�LQ�ZKLFK�
0RUSK�W\SH�\RX�ZDQW�WR�VSHFLDOLVH�LQ"��'R�\RX�ZDQW�WKH�6NLUPLVKHU�W\SH�ZLWK�DOO�WKDW�PDQRHXYUDELOLW\�VSHHG�DQG�SRZHU"��'R�\RX�ZDQW�WKH�/HJLRQQDLUH�W\SH�ZLWK�WKH�DOO�URXQG�SHUIRUPDQFH��GHFHQW�DUPRXU�DQG�GHFHQW�ZHDSRQV"��2U�GR�\RXZDQW� WR� WRZHU� RYHU� HYHU\RQH� DQG� HYHU\WKLQJ�ZKHQ� \RX� FRQYHUW� IURP� D� OXPEHULQJ�&DUJR�6XEPDULQH� LQWR� D� OXPEHULQJ�)XVLOLHU�ZLWKDUPRXU�DQG�ZHDSRQU\�FRPLQJ�RXW�WKH�JLOOV"��:HOO�VWXGHQWV�WKRVH�DUH�WKH�FKRLFHV�\RX�KDYH�WR�PDNH�ZKHQ�\RX�SXW�LQ�\RXU�SUHIHUHQFHV�2QH�GD\�\RX�PD\�EH�JRRG�HQRXJK� WR�TXDOLI\� IRU�&KDPSLRQ�W\SH�0HFKDQLPRUSKV��$OWHUQDWLYHO\�RQH�GD\�\RX�PLJKW�EH�D�ZDVKHG�RXW+\GUR�3DWUROPDQ�ZLWK�KLV�$UPRXU0HFK�-HWVNL�WKLQNLQJ�DERXW�ZKDW�FRXOG�KDYH�EHHQ��6HUJHDQW�2OOHW��0HFKDQLPRUSK�3LORW�,QVWUXFWRU�DW�WKH�0DUGR]L�0HFKDQLPRUSK�DFDGHP\��0DUULDQ�&LW\$XWRPRELOH��*HY��)UDPH'HVFULSWLRQ� 7KH�SHRSOH�PRYHU�RI�7HOPLQDU�LV�QR�GLIIHUHQW�WR�WKH�WKRXVDQGV�RI�PRGHOV�LQ�H[LVWHQFH�WKURXJKRXW�WKH�NQRZQ�LQGXVWULDOZRUOGV��&RPPRQO\�DEOH�WR�VHDW�EHWZHHQ���DQG���LQGLYLGXDOV�RI�DYHUDJH�KXPDQ�GLPHQVLRQV��WKHUH�DUH�DOVR�
IDPLO\
�YHUVLRQV�ZLWK�PXFK
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KLJKHU� VHDWLQJ� DFFRPPRGDWLRQV� RU� FDUJR� YHUVLRQV�ZKHUH� WKH� UHDU� RI� WKH� YHKLFOH� LV� D� WUD\� RU� HQFORVHG� FDQRS\� XVHG� IRU� WUDQVSRUWLQJJRRGV���7KH�PRVW�FRPPRQ�YDULHW\�RI�*URXQG�(IIHFW�9HKLFOH��*�(�9�RU�*HY��LV�WKH�XUEDQ�0DJQHWR�5HSXOVLRQ�V\VWHP�ZKHUH�WKH�*HYUXQV�DORQJ�PHWDO�HPEHGGHG�URDGV�UHSXOVHG�DQG�SURSHOOHG�E\�D�PDJQHWLF� ILHOG�� �7KH�VHFRQG�PRVW�FRPPRQ� W\SH� LV� WKH�ZKHHOHG�GULYH*HY��ZKLFK� LV�FRPPRQO\�XVHG�IRU�KLJKZD\�WUDYHO�ZKHUH�0�5�URDGV�DUH�QRW� DYDLODEOH�� �0LOLWDU\�$XWRPRELOHV� DUH�XVXDOO\� ILWWHG�ZLWK+RYHU�V\VWHPV��ZKLFK�WHFKQLFDOO\�GRHVQ
W�PDNH�WKHP�*�(�9V�DQ\�PRUH��EXW�WKH\�FHUWDLQO\�DUHQ
W�DLUFUDIW�HLWKHU�6L]H�/HYHO� &RPSDFW����6HGDQ����)DPLO\�8WLOLW\����0LQL�9DQ�5HFUHDWLRQDO�9HKLFOH�����/HQJWK�� &RPSDFW�����IW������P�6HGDQ�����IW������P�)DPLO\�8WLOLW\�����IW������P�0LQL�9DQ�5HFUHDWLRQDO�9HKLFOH������WR���IW������P�WR�����P�:HLJKW�� &RPSDFW�������OEV�������NJ�6HGDQ�������OEV�����NJ�)DPLO\�8WLOLW\�������OEV�����NJ�0LQL�9DQ�5HFUHDWLRQDO�9HKLFOH�������OEV�����NJ�%XLOG��0HGLXP0(&+$1,0253+�&+$1*(6�	�&26767RWDO�%,2�(� ��$WWULEXWH�%RQXVHV��3�(������6SG����+80$1�)($785(6+DQGV� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO%LSHG� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO6SHHFK� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO/RRNV� 1RQH��$�UHJXODU�&LYLOLDQ�*HY�WKDW�FDQQRW�PRGXODWH�LQWR�DQ\�RWKHU�IRUP�RI�YHKLFOH���%,2�(�IRU�3DUWLDO��&RFNSLW�UDLVHV�DV�KRRG�DQG�WUXQN�RI�WKH�FDU�IROG�XQGHU�LW��$UPV�DUH�DYDLODEOH����%,2�(�IRU�)XOO��&RPSOHWH�PRGXODWLRQ�LQWR�GLIIHUHQW�IRUP�1DWXUDO�:HDSRQV��1RQH3RZHUV� 3XUFKDVH�D�PRGH�RI�WUDQVSRUWDWLRQ�IURP�WKH�$GGLWLRQDO�0RGXOHV�FRQVWUXFWLRQ�VWHS���%,2�(�IRU��6SRUWV�3DFN���SDLQW�VFKHPH��VSRLOHUV�DQG�GHWDLOLQJ�WKDW�DGG����WR�WKH�3�%�DWWULEXWH���%,2�(�IRU��1DPH�%UDQG��ERG\�VKDSH��WKH�*HY�LV�D�UHSOLFD�RI�D�OX[XU\�FDU�RU�VSRUWV�PRGHO�3�6����RU���'����%,2�(�SHU���$GGLWLRQDO�3DVVHQJHU�6HDWV����%,2�(�IRU�/LJKW�0LOLWDU\�$UPRXU��0�'�&��������%,2�(�IRU�0HGLXP�0LOLWDU\�$UPRXU��0�'�&���������%,2�(�IRU�+HDY\�0LOLWDU\�$UPRXU��0�'�&������&LYLOLDQ�3RZHUF\FOH�0RWRUF\FOH�)UDPH'HVFULSWLRQ� $�VPDOO�YHKLFOH�FRPPRQO\�ULGGHQ�E\�D�VLQJOH�SLORW��D�PRWRUF\FOH�LV�D�WUDGLWLRQDO�PRWRULVHG�WZR�ZKHHOHG�XQLW�ZKLOH�WKH3RZHUF\FOHV� DUH� WKH� QRQ�ZKHHOHG� YHUVLRQV� DOVR� FDOOHG� KRYHUF\FOHV DQG� PDJQDF\FOHV DIWHU� WKH� PDFKLQH
V� SURSXOVLRQ� PHWKRGV�K\GURF\FOH�LV�WKH�7HOPLQDU�HTXLYDOHQW�WR�D�ZDWHU� MHW�VNL���7KH�F\FOHV�UDQJH�IURP�WKH�OLJKW�WUDLO�ELNHV�XVHG�LQ�$VNHOODQ�QDWXUH�UHVHUYHVDQG�9DQHUP�IDUPLQJ�ODQG�� WKH�VPDOOHU�XUEDQ�F\FOH�WKDW�\RXWKV�EHJLQ�GULYLQJ�RQ��WKH�KLJK�SHUIRUPDQFH�XUEDQ�F\FOH�DQG�WKH�URDG�KRJW\SH� WKDW� LV� FRPPRQO\� GULYHQ� E\� 3ODQHWVKLS� ZDQGHULQJ� /HYHO� 5DW� *DQJV�� � 7KH� ODUJHVW� RI� WKH� SRZHUF\FOHV� LV� DOPRVW� WKH� VL]H� RI� DFRPSDFW�FDU�DQG�LV�WKH�HQY\�RI�PDQ\�D�
&\FOH�HQWKXVLDVW�6L]H�/HYHO� /LJKW��7UDLO��W\SH����8UEDQ�0HGLXP�W\SH����5RDG�+RJ�RU�8UEDQ�6SRUWV����+HDY\�3DWKILQGHU����/HQJWK�� /LJKW��7UDLO��W\SH����IW������P�8UEDQ�0HGLXP�W\SH����IW������P�5RDG�+RJ�RU�8UEDQ�6SRUWV�����WR��IW�������������P�+HDY\�3DWKILQGHU����IW��LQ�WR��IW�������������P�:HLJKW�� /LJKW��7UDLO��W\SH������OEV�������NJ�8UEDQ�0HGLXP�W\SH������OEV�������NJ�5RDG�+RJ�RU�8UEDQ�6SRUWV������OEV��������NJ�+HDY\�3DWKILQGHU������OEV��������NJ�%XLOG��6KRUW0(&+$1,0253+�&+$1*(6�	�&2676
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7RWDO�%,2�(� ��$WWULEXWH�%RQXVHV��3�(������6SG����+80$1�)($785(6+DQGV� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO%LSHG� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO6SHHFK� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO/RRNV� 1RQH��7KHUH�LV�QR�GLVFHUQLEOH�GLIIHUHQFH�EHWZHHQ�D�UHJXODU�SRZHUF\FOH�DQG�WKLV�XQLW���%,2�(�IRU�3DUWLDO��6WLOO�D�EDVLF�SRZHUF\FOH�VKDSH�RQO\�ZLWK�DFFHVV�WR�DUP�XQLWV����%,2�(�IRU�)XOO��&RPSOHWH�PRGXODWLRQ�LQWR�GLIIHUHQW�IRUP��XVXDOO\�DQ�$UPRXU0HFK�FRQILJXUDWLRQ�1DWXUDO�:HDSRQV��1RQH3RZHUV�� 3XUFKDVH�D�PRGH�RI�WUDQVSRUWDWLRQ�IURP�WKH�$GGLWLRQDO�0RGXOHV�FRQVWUXFWLRQ�VWHS���%,2�(�IRU��6SRUWV�3DFN���SDLQW�VFKHPH��VSRLOHUV�DQG�GHWDLOLQJ�WKDW�DGG����WR�WKH�3�%�DWWULEXWH��%,2�(�SHU���$GGLWLRQDO�3DVVHQJHU�6HDWV����%,2�(�IRU�/LJKW�0LOLWDU\�$UPRXU��0�'�&��������%,2�(�IRU�0HGLXP�0LOLWDU\�$UPRXU��0�'�&������&LYLOLDQ�7UXFN�&DUJR�RU�3DVVHQJHU�)UDPH'HVFULSWLRQ� 7KH�FDUJR�PRYHU�RI�7HOPLQDU� LV�QR�GLIIHUHQW� WR� WKH� WKRXVDQGV�RI�PRGHOV� LQ�H[LVWHQFH� WKURXJKRXW�WKH�NQRZQ�LQGXVWULDOZRUOGV��&RPPRQO\�DEOH�WR�VHDW���LQGLYLGXDOV�RI�DYHUDJH�KXPDQ�GLPHQVLRQV�DQG�FDUU\LQJ�FDUJR�RQ�D�WUD\�EDFN��WKHUH�DUH�DOVR�SDVVHQJHUYHUVLRQV� ZLWK� PXFK� KLJKHU� VHDWLQJ� DFFRPPRGDWLRQV�� � 7KH�PRVW� FRPPRQ� YDULHW\� RI� XUEDQ� WUXFN� SURSXOVLRQ� LV� WKH� XUEDQ�0DJQHWR�5HSXOVLRQ�V\VWHP�ZKHUH�WKH�WUXFN�UXQV�DORQJ�PHWDO�HPEHGGHG�URDGV�UHSXOVHG�DQG�SURSHOOHG�E\�D�PDJQHWLF�ILHOG���7KH�PRVW�FRPPRQW\SH�RI� LQWHU�VHWWOHPHQW�FDUJR�KDXOHU� LV� WKH�ZKHHOHG�GULYH�WUXFN�EHFDXVH�RI� WKH�PDMRULW\�RI�KLJKZD\� WUDYHO�ZKHUH�0�5�URDGV�DUH�QRWDYDLODEOH���0DQ\�IURQW�OLQH�0LOLWDU\�WUXFNV�KDYH�DOVR�EHHQ�ILWWHG�ZLWK�KRYHU�V\VWHPV��ZKLFK�FUHDWHV�D�YHU\�H[SHGLHQW�IRUP�RI�FDUJR�DQGWURRS� WUDQVSRUW�� � 3DVVHQJHU� %XVHV� DUH� XQFRPPRQ� )XVLOLHU� RU�$QLPDO�0HFKDQLPRUSK� W\SHV� DV� WKH� SDVVHQJHUV� FDQQRW� UHPDLQ� LQVLGHGXULQJ�D�PRGXODWLRQ��EXW�PLOLWDU\� WURRS�WUDQVSRUWV�DUH�SRSXODU�PXOWL�UROH�7\SH�$OSKD�0HFKDQLPRUSKV�� �1RWH�WKDW� WKHVH�WUXFN� IUDPHVFDQ�EH�DOVR�EH�XVHG�IRU�FUHDWLQJ�DTXDWLF�FDUJR�YHVVHOV�DQG�HYHQ�VPDOO�VSDFH�VKXWWOHV��7KH�RWKHU�W\SH�RI�WUXFN�IUDPH�LV�WKH�+RYHUFRSWHU�ZKLFK� LV� WKH�7HOPLQDU�YHUVLRQ�RI�D�KHOLFRSWHU�� �7KLV�YHKLFOH� XVHV� YHFWRUHG� WXUELQHV� WR�JHQHUDWH� OLIW� DQG�SURYLGHV� IRU� D�PXFK�JUHDWHUFDUJR�WKDQ�RWKHU�YHKLFOHV�6L]H�/HYHO� /LJKW�5LJLG�3DVVHQJHU����0HGLXP�5LJLG�3DVVHQJHU�����+HDY\�5LJLG�3DVVHQJHU�����/HQJWK�� /LJKW�5LJLG�3DVVHQJHU�����IW������P�0HGLXP�5LJLG�3DVVHQJHU�����IW������P�+HDY\�5LJLG�3DVVHQJHU�����IW������P�:HLJKW�� /LJKW�5LJLG�3DVVHQJHU�����WRQQHV0HGLXP�5LJLG�3DVVHQJHU�����WRQQHV+HDY\�5LJLG�3DVVHQJHU������WRQQHV%XLOG��/RQJ0(&+$1,0253+�&+$1*(6�	�&26767RWDO�%,2�(� ��$WWULEXWH�%RQXVHV��3�6����+80$1�)($785(6+DQGV� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO%LSHG� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO6SHHFK� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO/RRNV� 1RQH��$�UHJXODU�&LYLOLDQ�*HY�WKDW�FDQQRW�PRGXODWH�LQWR�DQ\�RWKHU�IRUP�H[FHSW�D�7\SH�$OSKD���%,2�(�IRU�3DUWLDO��7UXFN�FDE�UDLVHV�DV�UHDU�VHFWLRQ�DOWHUV�VOLJKWO\��$UPV�DUH�DYDLODEOH����%,2�(�IRU�)XOO��&RPSOHWH�PRGXODWLRQ�LQWR�GLIIHUHQW�IRUP�1DWXUDO�:HDSRQV��1RQH3RZHUV�� 3XUFKDVH�D�PRGH�RI�WUDQVSRUWDWLRQ�IURP�WKH�$GGLWLRQDO�0RGXOHV�FRQVWUXFWLRQ�VWHS���%,2�(�IRU�&DUJR�6SDFH��VHH�GHVFULSWLRQ�LQ�$GGLWLRQDO�0RGXOHV���%,2�(�SHU���$GGLWLRQDO�3DVVHQJHU�6HDWV����%,2�(�IRU�/LJKW�0LOLWDU\�$UPRXU��0�'�&��������%,2�(�IRU�0HGLXP�0LOLWDU\�$UPRXU��0�'�&���������%,2�(�IRU�+HDY\�0LOLWDU\�$UPRXU��0�'�&������
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%RDW�2FHDQ�*RLQJ�9HVVHO�)UDPH'HVFULSWLRQ� 7KHVH�ERDW�KXOOHG�YHKLFOHV�DUH�WKH�PDLQVWD\V�RI�WKH�6HQDUEL�8QLRQ
V�FRRODQW�WDQN�RFHDQ�WUDQVSRUW�V\VWHP���0DQ\�RI�WKHVHYHVVHOV� DUH� DOVR� ILWWHG�ZLWK� KRYHU� V\VWHPV� IRU� IDVWHU� WUDYHO� RYHU� ORQJHU� GLVWDQFHV�� DQG�RWKHUV� DUH� ILWWHG�ZLWK� VXEPHUVLEOH� V\VWHPV� WRHQDEOH�XQGHUZDWHU�WUDYHO���7HOPLQDU�RFHDQ�YHVVHOV�KDYH�PRUH�LQ�FRPPRQ�ZLWK�VSDFH�YHVVHOV�WKDQ�WUDGLWLRQDO�ERDWV�EHFDXVH�WKH�RULJLQDOFRRODQW�RFHDQ�H[SORUHUV�ZHUH�XVLQJ�UHWURILWWHG�VSDFH�VKXWWOHV�WR�EHJLQ�ZLWK���6RRQ�WKH�ILVKHUPHQ�DQG�DTXDFXOWXULVWV�GHVLJQHG�WKHLU�RZQYHVVHOV� WKDW� EHVW� VXLWHG� WKHLU� QHHGV�� � 6HQDUEL�0LOLWDU\� YHVVHOV� DUH� DFWXDOO\� TXLWH� FXQQLQJO\� GHVLJQHG� WR� PLPLF� WKH� VRQDU� LPDJHV� RIYDULRXV�VHD�OLIH�WKULYLQJ�LQ�WKH�FRRODQW�WDQNV��VHH�$QLPDO�'HVFULSWLRQV����0RVW�7HOPLQDU�YHVVHOV�KDYH�HQFORVHG�FRFNSLWV�DQG�TXLWH�D�IHZKDYH�VXEPHUVLEOH�FDSDELOLWLHV�VR�DV�WR�UHDFK�WKH�$TXD�)DUPV�6L]H�/HYHO� 5HFUHDWLRQDO����&RPPHUFLDO����/DUJH�3DVVHQJHU�����0XOWL�UROH�9HVVHO�����/HQJWK�� 5HFUHDWLRQDO����IW�WR���IW������P�WR�����P�&RPPHUFLDO�����IW�WR���IW������P�WR�����P�/DUJH�3DVVHQJHU�����IW������P�0XOWL�UROH�9HVVHO�����IW�WR���IW������P�WR�����P�:HLJKW�� 5HFUHDWLRQDO������OEV�����NJ�&RPPHUFLDO�������OEV������NJ�/DUJH�3DVVHQJHU�������OEV������NJ�0XOWL�UROH�9HVVHO��������WR������OEV�������WR�����NJ�%XLOG��/RQJ0(&+$1,0253+�&+$1*(6�	�&26767RWDO�%,2�(� ��$WWULEXWH�%RQXVHV��1RQH+80$1�)($785(6+DQGV� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO%LSHG� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO6SHHFK� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO/RRNV� 1RQH��$�UHJXODU�2FHDQ�YHVVHO�WKDW�FDQQRW�PRGXODWH�LQWR�DQ\�RWKHU�IRUP�H[FHSW�D�7\SH�$OSKD���%,2�(�IRU�3DUWLDO��&RFNSLW�UDLVHV�DV�LQWHUQDO�KXOO�PRGXOHV�UHVKDSH��$UPV�DUH�DYDLODEOH����%,2�(�IRU�)XOO��&RPSOHWH�PRGXODWLRQ�LQWR�GLIIHUHQW�IRUP�1DWXUDO�:HDSRQV��1RQH3RZHUV�� 3XUFKDVH�D�PRGH�RI�WUDQVSRUWDWLRQ�IURP�WKH�$GGLWLRQDO�0RGXOHV�FRQVWUXFWLRQ�VWHS���%,2�(�IRU��6SRUWV�3DFN���SDLQW�VFKHPH��VSRLOHUV�DQG�GHWDLOLQJ�WKDW�DGG����WR�WKH�3�%�DWWULEXWH��%,2�(�SHU���$GGLWLRQDO�3DVVHQJHU�6HDWV����%,2�(�IRU�/LJKW�0LOLWDU\�$UPRXU��0�'�&�����$LUFUDIW�)UDPH'HVFULSWLRQ� :KLOH� DLUIUDPHV� FRPH� LQ� DOO� VL]HV�� WKH� EDVLF� IUDPH� VKDSH� LV� WKH� VDPH� DFURVV� WKH�ERDUG�� � (YHQ� 7UDQV�RUELWDO� FUDIW� DUHFRQVWUXFWHG�DORQJ�WKH��ZLQJHG�IXVHODJH�ZLWK�IOLJKW�VWDELOLVHUV��DUFKHW\SH���$LUIUDPHV�DUH�XVHG�IRU�HQDEOLQJ�WKH�DWPRVSKHUH�RI�D�SODQHWWR�SURYLGH�WKH�OLIW�QHHGHG�WR�NHHS�WKH�FUDIW�DORIW���$LUFUDIW�IUDPHV�UDQJH�IURP�VLQJOH�SLORW�$HUROLWHV� WR�KXJH�FDUJR�WUDQVSRUWV�WKDW�FDQFDUU\�WRQQHV�RI�HTXLSPHQW�DQG�SHUVRQQHO���7KHUH�LV�DQ�DLUFUDIW�IUDPH�IRU�HYHU\�DYDLODEOH�VL]H�OHYHO���$LUFUDIW�)UDPHV�VWDUW�DW�6L]H�/HYHO���KRZHYHU�VL]H�OHYHOV�FDQ�EH�ERXJKW�GRZQ�WR�SURYLGH�%,2�(�SRLQWV�IRU�0HFKDQLPRUSK�FRQVWUXFWLRQ�6L]H�/HYHO� ��/HQJWK�DQG�:LQJVSDQ� 6L]H�/HYHO�[���IW:HLJKW�� 6HH�6L]H�/HYHO�FKDUW%XLOG��/RQJ0(&+$1,0253+�&+$1*(6�	�&26767RWDO� %,2�(� 1RQH��0RVW� IXOO\�IOHGJHG� DLUIUDPHV� EHORQJ� WR� )DFWLRQ� PLOLWDULHV� DQG� DUH� WKHUHIRUH� HOLJLEOH� IRU� WKH� PLOLWDU\� RU� QRQ�FLYLOLDQ�DSSHDUDQFH�ZHDNQHVV����%,2�(�SRLQWV��$WWULEXWH�%RQXVHV�1RQH+80$1�)($785(6+DQGV� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO%LSHG� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO
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6SHHFK� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO/RRNV� 1RQH��$�UHJXODU�$LUIUDPH�WKDW�FDQQRW�PRGXODWH�LQWR�DQ\�RWKHU�IRUP�H[FHSW�D�7\SH�$OSKD���%,2�(�IRU�3DUWLDO��&RFNSLW�UHPDLQV�SDUDOOHO�ZLWK�WKH�JURXQG�ZKLOH�UHDU�IXVHODJH�ORZHUV��$UPV�DUH�DYDLODEOH����%,2�(�IRU�)XOO��&RPSOHWH�PRGXODWLRQ�LQWR�GLIIHUHQW�IRUP�1DWXUDO�:HDSRQV��1RQH3RZHUV�� 3XUFKDVH�D�PRGH�RI�WUDQVSRUWDWLRQ�IURP�WKH�$GGLWLRQDO�0RGXOHV�FRQVWUXFWLRQ�VWHS���%,2�(�SHU���$GGLWLRQDO�3DVVHQJHU�6HDWV����%,2�(�IRU�/LJKW�0LOLWDU\�$UPRXU��0�'�&��������%,2�(�IRU�0HGLXP�0LOLWDU\�$UPRXU��0�'�&������)L[HG�)UDPH�PRXQWHG�ZHDSRQ�V\VWHPV�FDQ�EH�ERXJKW�ZLWKRXW�WKH���%,2�(�FRVW�&RQVWUXFWLRQ�)UDPH'HVFULSWLRQ� $�FRQVWUXFWLRQ�YHKLFOH�LV�WR�EH�DQ�LPSRUWDQW�WRRO�IRU�WKH�YDULRXV�IDFWLRQV�DQG�WKHLU�SXVK�IRU�WKH�VXUIDFH���)RU�D�IDFWLRQ�WRFODLP� D� VHFWLRQ� RI� 7HOPLQDU
V� VXUIDFH�� WKH\� PXVW� TXLFNO\� EXLOG� SUHIDEULFDWHG� EDVHV� ZLWK� VHDOHG� HQYLURQPHQWV� DQG� GHIHQVHV�� � 7KHEXLOGLQJ�RI�WKHVH�EDVHV�LV�QRW�LPPHGLDWH�DQG�LV�VXEMHFW�WR�IODQNLQJ�PDQRHXYUHV�DQG�VXSSO\�UDLGV�E\�WKH�RSSRVLQJ�IDFWLRQV���7KLV�PHDQWWKDW�0HFKDQLPRUSK�&RQVWUXFWLRQ�YHKLFOHV�ZHUH�GHYHORSHG�LQ�DOO�VKDSHV�DQG�VL]HV�IURP�VPDOO�
EREFDW
�ORDGHUV�WR�KXJH�H[FDYDWRUV�6L]H�/HYHO� ��/HQJWK� 6L]H�/HYHO�[��IW:HLJKW�� 6HH�6L]H�/HYHO�FKDUW%XLOG��0HGLXP0(&+$1,0253+�&+$1*(6�	�&26767RWDO�%,2�(� 1RQH$WWULEXWH�%RQXVHV� 3�6������3�(����+80$1�)($785(6+DQGV� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO%LSHG� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO6SHHFK� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO/RRNV� 1RQH��$�UHJXODU�&LYLOLDQ�*HY�WKDW�FDQQRW�PRGXODWH�LQWR�DQ\�RWKHU�IRUP�H[FHSW�D�7\SH�$OSKD���%,2�(�IRU�3DUWLDO��&RFNSLW�UDLVHV�DV�UHDU�VHFWLRQ�DOWHUV�VOLJKWO\��$UPV�DUH�DYDLODEOH����%,2�(�IRU�)XOO��&RPSOHWH�PRGXODWLRQ�LQWR�GLIIHUHQW�IRUP�1DWXUDO�:HDSRQV��1RQH3RZHUV�� 3XUFKDVH�D�PRGH�RI�WUDQVSRUWDWLRQ�IURP�WKH�$GGLWLRQDO�0RGXOHV�FRQVWUXFWLRQ�VWHS���%,2�(�IRU�&RQVWUXFWLRQ�(TXLSPHQW�W\SH��&KRRVH�RQH����%,2�(�IRU�/LJKW�0LOLWDU\�$UPRXU��0�'�&��������%,2�(�IRU�0HGLXP�0LOLWDU\�$UPRXU��0�'�&���������%,2�(�IRU�+HDY\�0LOLWDU\�$UPRXU��0�'�&������
+HDY\�+DXOLQJ'HVFULSWLRQ�:KLOH�WKH�WUXFN�IUDPH�ZDV�XVHIXO�IRU�XUEDQ�ORDGV��WKH�ULJLG�WUD\EDFN�GHVLJQ�PDGH�IRU�OLPLWDWLRQV�LQ�PDQRHXYUDELOLW\�DQGWXUQLQJ� UDGLXVHV�� )RU� ORQJ� GLVWDQFHV� WKH� KHDY\� KDXOLQJ� IUDPH� LV� WKH� EHVW�VXLWHG� GHVLJQ� DQG� WKH� PRVW� ZLGHO\� XVHG�� � 7KH� IUDPH� LVHVVHQWLDOO\�D�KLJK�SRZHUHG�HQJLQH�WKDW�FDQ�ILW�D�FDUJR�SRG�WR�LWV�GRFNLQJ�FROODU�DQG�KDXO�LW�WR�LWV�GHVWLQDWLRQ���$�FODVVLF�H[DPSOH�RI�WKLVGHVLJQ�LV� WKH�6HPL�WUXFN�ZLWK� LWV�KXJH�HQJLQH�DQG�WUDLOHU�KLWFK�� WKH�6HPL�KDXOV� WUDLOHUV�RI�YDULRXV�VL]HV�DQG�GHVLJQV�DFURVV� WKH�,QWHU�IDFWLRQDO� KLJKZD\V�� � 6HPL� 7UXFNV� FDQ� EH� ZKHHOHG� �WKH� PRVW� FRPPRQ�� RU�0DJQHWR�UHSXOVHG� DQG� HYHQ� +RYHU� YHKLFOHV�� � 7KH� RQO\OLPLWDWLRQ�LV�WKDW�WKH�WUDLOHU�DVVHPEO\�PXVW�PDWFK�WKH�W\SH�RI�SURSXOVLRQ�RI�WKH�KDXOHU���2WKHU�XVHV�IRU�WKH�KHDY\�KDXOLQJ�IUDPH�FDQ�EHIRXQG�LQ�WKH�&RRODQW�WDQNV�RI�WKH�6HQDUEL�8QLRQ�DQG�WKH�2UELWDO�VWDWLRQV�RI�WKH�;LQHD�*XLOG���)RU�D�0HFKDQLPRUSK�XVLQJ�WKLV�GHVLJQ�WKHUH�DUH�WZR�PHWKRGV�RI�FRQVWUXFWLRQ��LQFOXGLQJ�WKH�WUDLOHU�LQ�WKH�PRGXODWLQJ�RU�H[FOXGLQJ�WKH�WUDLOHU���,QFOXGLQJ�WKH�WUDLOHU�PDNHV�IRUODUJHU� )XVLOLHU� PRGHV� DQG� JUHDWHU� RSWLRQV� IRU� 7\SH�$OSKD� ZHDSRQU\�� EXW� SUHYHQWV� WKH�0HFKDQLPRUSK� IURP� FKDQJLQJ� WUDLOHUV� HYHU�([FOXGLQJ�WKH�WUDLOHU�OHDYHV� WKH�RSWLRQ�RSHQ�IRU�GLYHUVH�WUDLOHU�XVHV�DQG�DOVR�WKH�RSWLRQ�RI�DQ�$UPRXU0HFK�VW\OH�$PDOJDPDWRU� WHDPZLWK�WKH�WUDLOHU�EHFRPLQJ�ERG\�DUPRXU�IRU�WKH�)XVLOLHU���7KH�SRZHUIXO�QDWXUH�RI�WKH�+HDY\�+DXOHU�PDNHV�IRU�D�SRZHUIXO�0HFKDQLPRUSKDV�ZHOO�6L]H�/HYHO� 7UXFN�����6PDOO�6HPL�����6HPL�����/RQJ�+DXO�6HPL�����/HQJWK� 7UXFN�����IW������P�
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6PDOO�6HPL������WR���IW������P�WR�����P�6HPL�����IW������P�/RQJ�+DXO�6HPL�����IW������P�:HLJKW�� 7UXFN�����WRQQHV6PDOO�6HPL������WRQQHV6HPL������WRQQHV/RQJ�+DXO�6HPL������WRQQHV%XLOG��6KRUW0(&+$1,0253+�&+$1*(6�	�&26767RWDO�%,2�(� ��$WWULEXWH�%RQXVHV��3�6������3�(����0D[LPXP�+DXODJH�:HLJKW��6L]H�/HYHO�[���LQ�7RQQHV+80$1�)($785(6+DQGV� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO%LSHG� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO6SHHFK� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO/RRNV� 1RQH��$�UHJXODU�+DXOHU�WKDW�FDQQRW�PRGXODWH�LQWR�DQ\�RWKHU�IRUP�H[FHSW�D�7\SH�$OSKD���%,2�(�IRU�3DUWLDO��&DELQ�UDLVHV�DV�KRRG�DQG�KLWFK�IROG�XQGHU�LW��$UPV�DUH�DYDLODEOH����%,2�(�IRU�)XOO��&RPSOHWH�PRGXODWLRQ�LQWR�GLIIHUHQW�IRUP�1DWXUDO�:HDSRQV��1RQH3RZHUV�� 3XUFKDVH�D�PRGH�RI�WUDQVSRUWDWLRQ�IURP�WKH�$GGLWLRQDO�0RGXOHV�FRQVWUXFWLRQ�VWHS���%,2�(�IRU�&DUJR�VHFWLRQ��LI�WKH�WUDLOHU�VHFWLRQ�LV�WR�EH�SDUW�RI�WKH�0HFKDQLPRUSK���%,2�(�IRU�'RFNLQJ�$VVHPEO\��LI�WKH�0HFKDQLPRUSK�LV�MXVW�WKH�FDE�DQG�HQJLQH���%,2�(�IRU��6SRUWV�3DFN���SDLQW�VFKHPH��VSRLOHUV�DQG�GHWDLOLQJ�WKDW�DGG����WR�WKH�3�%�DWWULEXWH��%,2�(�SHU���$GGLWLRQDO�3DVVHQJHU�6HDWV�RU�VLQJOH�EHGGLQJ�IDFLOLW\����%,2�(�IRU�/LJKW�0LOLWDU\�$UPRXU��0�'�&��������%,2�(�IRU�0HGLXP�0LOLWDU\�$UPRXU��0�'�&���������%,2�(�IRU�+HDY\�0LOLWDU\�$UPRXU��0�'�&������
$$QQLLPPDDOO ''HHVVFFUULLSSWWLLRRQQVV7KH�RULJLQDO�FRORQLVWV�GLVFRYHUHG�DQLPDO�FRUSVHV�DPRQJVW�WKH�IXVLRQ� IXHO�GLUW�SLOHV�RULJLQDWLQJ�IURP� WKH�SODQHWV�VWULSSHG�E\WKH�3ODQHW�NLOOHU���6RPH�FRUSVHV�KDG�YLDEOH�FHOOV�UHPDLQLQJ�IRU�VXFFHVVIXO�FORQLQJ�DQG�VRPH�0HQQWDV�VFLHQWLVWV�SURFHHGHG�WR�GR�VR�ZLWKJXVWR���7KH�0HQQWDV�DQG�D�IHZ�RWKHUV�ZHUH�H[WUHPHO\�XQFRPIRUWDEOH�DW�WKH�SURVSHFW�RI�OLYLQJ�RXW�WKHLU�OLYHV�RQ�D�OLIHOHVV�SODQHW�NLOOHUDQG� ZLVKHG� WR� VRPHKRZ� DWRQH� IRU� WKH� 3ODQHWVKLS
V� VLQV� DJDLQVW� QDWXUH� E\� UHYLYLQJ� WKH� DQLPDO� OLIH� WKDW� LW� GHVWUR\HG�� � 1RZ� ZLWKHVWDEOLVKHG�IRUHVWV�DQG�ZLOGHUQHVV�UHVHUYHV�DPRQJVW�WKH�VXE�OHYHOV�RI�WKH�VRXWKHUQ�SROH��D�YLDEOH�IRRG�FKDLQ�KDV�GHYHORSHG�DPRQJVW�WKHUHVWRUHG� VSHFLHV�RI� DQLPDOV�� �$OWKRXJK�PDQ\� RI� WKH� DQLPDOV� GLG�QRW� RULJLQDWH� RQ� WKH� VDPH�SODQHW� WKH�$VNHOODQ� FODQ�KDV� DFKLHYHG� DEDODQFH�DIWHU�FHQWXULHV�RI�FDUHIXO�QXUWXULQJ���7KH�6HQDUEL�8QLRQ�DOVR�HQVXUHV�WKDW�WKHLU�IDUPLQJ�DQG�RFHDQ�OLYLQJ�DUUDQJHPHQWV�GR�QRWGLVWXUE�WKH�DTXDWLF�HFRV\VWHP���7KH�6HQDUEL�XVH�URERW�DQLPDOV�DV�PXFK�DV� WKH�$VNHOODQV�EXW� WR�D�JUHDWHU�HIIHFW�� �7KH�$VNHOODQ� URERWEHDVWV�DUH�PRUH�RI�D�UHOLJLRXV�VWDWHPHQW�UDWKHU�WKDQ�D�0HFKDQLPRUSK�ZLWK�D� WDFWLFDO�DGYDQWDJH�� �(YHQ�VR�� WKH�$VNHOODQ� WHFKQLTXH�RIPLPLFNLQJ� WKH� FRPEDW� WDFWLFV� RI� WKH� DQLPDOV� WKH� URERWV� DUH� PRGHOOHG� DIWHU� KDYH� EHHQ� YHU\� VXFFHVVIXO� LQ� WDNLQJ� GRZQ� )XVLOLHU0HFKDQLPRUSKV�LQ�EDWWOH�7KLV�VHFWLRQ�LV�GHYRWHG�WR�GHVFULELQJ�WKH�QRQ�PXWDWHG�IRUP�RI�WKH�DQLPDOV�FRPPRQ�WR�7HOPLQDU���0DQ\�RI�WKHVH�DQLPDOV�DUHXVHV� DV�PRGHOV� IRU� URERWLF� WUDQVSRUWV� IRU� ERWK�DHVWKHWLF� DQG�SUDFWLFDO� SXUSRVHV��7KH�GHVFULSWLRQ�JLYHV� D� VPDOO� SLHFH�RI� EDFNJURXQG�/HQJWK�DQG�:HLJKW�DUH�DYHUDJH�ILJXUHV�IRU�QRUPDO�7HOPLQDU�DQLPDOV�7KH�SOD\HU� FDQ� VSHQG�%,2�(�SRLQWV�RQ�+DQGV��%LSHG��*URZWK�6WHSV��6SHHFK��/RRNV��1DWXUDO�:HDSRQV�� RU� 3RZHUV� IRU� WKHURERWLF�YHUVLRQ
V�PRGXODU�WUDQVIRUPDWLRQ� LQWR�DQRWKHU�PRGH��%,2�(�FRVWV�DUH�DV� OLVWHG�� �7KH�5RERW
V�)XVLOLHU�PRGH�GRHV�QRW�KDYH� WRORRN�OLNH�WKH�GHVFULSWLRQV�GHWDLOHG�LQ�3DUWLDO�DQG�)XOO�ORRNV���7KH�GHVFULSWLRQV�VWLOO�IROORZ�WKH�3DOODGLXP�PXWDQW�DQLPDO�JXLGHOLQHV�DQGDV�VXFK��SOD\HUV�FRXOG�XVH�WKHVH�DQLPDOV�DV�PXWDQW�FKDUDFWHUV�3OD\HUV�FDQ�127�VDYH��WUDGH�RU�JLYH�DZD\�%,2�(�SRLQWV��$Q\�%,2�(�SRLQWV�WKH�XQLW�KDV�OHIW�ZKHQ�WKH�EXLOGHU�VWDUWV�SOD\LQJZLOO�EH�ORVW��,Q�RWKHU�ZRUGV��VSHQG�DOO�%,2�(�ZKHQ�ILUVW�GHVLJQLQJ�WKH�XQLW��7KH�SRZHUV�DUH�JHQHUDOO\�DELOLWLHV�RU�DWWULEXWHV�WKDW�WKH�XQLWWKH�DQLPDO�ZDV�PRGHOOHG�RII��EXW�DUH�127�LQFOXGHG�ZKHQ�EXLOGLQJ�WKH�URERW��+RZHYHU�� WKH\�FDQ�EH�UH�DFTXLUHG�E\�VSHQGLQJ�%,2�(SRLQWV� ,I�DQ�DQLPDO�FDQ�QRW�VWDQG�XSULJKW��1RQ�%LSHGDO��WKHQ�WKH�+HLJKW�EHFRPHV�WKH�/HQJWK�RI�WKH�DQLPDO��/HQJWK�GRHV�QRW�LQFOXGHWKH�WDLO��ORQJ�WDLOV�DUH�����RI�WRWDO�OHQJWK��VKRUW�WDLOV�DUH�����RI�WKH�WRWDO�OHQJWK�
25,*,1$/�7(/0,1$5�$1,0$/�&+$5$&7(5,67,&6+HSWDSXV
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25,*,1$/�$1,0$/�&+$5$&7(5,67,&6'HVFULSWLRQ��7KH�+HSWDSXV�LV�DQ�XQGHUZDWHU�FUHDWXUH�VLPLODU�WR�DQ�(DUWK�2FWRSXV�EXW�ZLWK�D�VTXLG�OLNH�DUURZ�VKDSHG�KHDG�DQG�VHYHQEDUEHG� WHQWDFOHV�� � 7KH�EDUEV� DUH� LQFUHGLEO\� GLIILFXOW� WR� HVFDSH� IURP� RQFH� WKH�+HSWDSXV� ODWFKHV� RQWR� LWV� SUH\�ZLWK� WKH� WHQWDFOHV�� � $XQLTXH�DVSHFW�RI�WKH�+HSWDSXV�LV�WKHLU�DOPRVW�SDFN�OLNH�QDWXUH���6FLHQWLVWV�GLVFRYHUHG�DQ�XOWUDVRQLF�KDUPRQLF�EHLQJ�XVHG�E\�WKH�KHSWRSL6L]H�/HYHO� %ODFN�����*UL]]O\�����%URZQ�����3RODU�����+HLJKW��%ODFN�������IHHW�WDOO*UL]]O\�������IHHW�WDOO%URZQ����
�]��
K�IHHW�WDOO3RODU�������IHHW�WDOO:HLJKW� %ODFN�����������EV*UL]]O\����������,EV%URZQ�����������EV3RODU������������EV%XLOG��6KRUW
087$17�&+$1*(6�	�&26767RWDO�%,2�(��%ODFN����*UL]]O\����%URZQ����3RODU����$WWULEXWH�%RQXVHV�3�6����3�(�����6SG����+80$1�)($785(6+DQGV�� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO%LSHG�� 3DUWLDO�$XWRPDWLF��%,2�(�IRU�)XOO6SHHFK����%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO/RRNV� 1RQH��ODUJH��URXQG��VSRXWHG�KHDG��VPDOO�H\HV��IXUU\�HDUV�RQ�WRS�RI�KHDG��WKLFN�IXU��VKRUW�OHJV DQG�ODUJH�DUPV��D�VPDOO�IXUU\�WDLO���%,2�(�IRU�3DUWLDO��GHILQLWH�VQRXW��ODUJH�KHDG��KHDY\�IXU��PDVVLYH�EXLOG����%,2�(�IRU�)XOO��GDUN�FLUFOHV�DURXQG�H\HV��WKLFN�EHDUG��KHDG�DQG�ERG\�KDLU��SRZHUIXO�EXLOG�1DWXUDO�:HDSRQV���%,2�(�IRU��'��%LWH���%,2�(�IRU��'���%LWH��%,2�(�IRU��'��&ODZ���%,2�(�IRU��'��&ODZ3RZHUV� ��%,2�(�IRU�$GYDQFHG�+HDULQJ���%,2�(�IRU�$GYDQFHG�6PHOO

%,5'6
:,/'�35('$725<�%,5'625,*,1$/�$1,0$/�&+$5$&7(5,67,&6
'HVFULSWLRQ��$OO�WKHVH�SUHGDWRU\�ELUGV�VKDUH�FXUYHG�EHDNV��IRU�ULSSLQJ�SUH\���VKDUS�WDORQV��NHHQ�H\HVLJKW�DQG�WKH�DELOLW\�WR�GLYH�GLUHFWO\RQWR�WKHLU�SUH\��,QFOXGHG�DUH�HDJOHV��IDOFRQV�DQG�KDZNV�6L]H�/HYHO���/HQJWK��,6����LQFKHV:HLJKW��+DZNV��)DOFRQV��������EV(DJOHV���XS�WR����EV%XLOG��0HGLXP087$17�&+$1*(6�	�&26767RWDO�%,2�(����$WWULEXWH�%RQXVHV�3�3����
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6SG�����+80$1�)($785(6+DQGV����%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO���%,2�(�IRU�([WUD�/LPEV�ZLWK�+XPDQ�+DQGV%LSHG��)XOO�$XWRPDWLF6SHHFK����%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO/RRNV� 1RQH��VKDUS��FXUYHG�EHDN��H\HV�RQ�WKH�VLGH�RI�WKH�KHDG�IHDWKHUV��ZLWK�FRORU�DQG�SDWWHUQ�RI�WKH�RULJLQDO�ELUG���ORQJERG\�ZLWK�WDLO�IHDWKHUV��VNLQQ\�OHJV�ZLWK�WDORQHG�IHHW���%,2�(�IRU�3DUWLDO��VPDOO�EHDN��ODUJH�H\HV��IHDWKHUHG�ERG\�ELUG�OLNH�OHJV�DQG�IHHW����%,2�(�IRU )XOO��VKDUS�IHDWXUHV��YHU\�WKLQ�KDLU��SRZHUIXOXSSHU�ERG\��WKLQ�OHJV�1DWXUDO�:HDSRQV� ��%,2�(�IRU��'��7DORQV�RQ�IHHW���%,2�(�IRU���'����%HDN3RZHUV� ���%,2�(�IRU�*OLGH���%,2�(�IRU�)OLJKW��%,2�(�IRU�(QKDQFHG�9LVLRQ
:,/'�%,5'625,*,1$/�$1,0$/�&+$5$&7(5,67,&6
'HVFULSWLRQ��:LOG�ELUGV�DUH�WKH�FRPPRQ�VHHG�DQG�LQVHFW�HDWHUV�LQ�1RUWK�$PHULFDQ�IRUHVWV��,QFOXGHG�DUH�%OXH�-D\V��&DUGLQDOV��5RELQVDQG�D�KRVW�RI�RWKHU�VPDOO�ELUGV�6L]H�/HYHO���/HQJWK�������LQFKHV:HLJKW��WR���SRXQG%XLOG��0HGLXP087$17�&+$1*(6�	�&26767RWDO�%,2�(����$WWULEXWH�%RQXVHV�1RQH
+80$1�)($785(6+DQGV����%,2�(�IRU�3DUWLDO����%,2�(�IRU�)XOO����%,2�(�IRU�([WUD�/LPEV�ZLWK�+XPDQ�+DQGV�%LSHG��)XOO�$XWRPDWLF�6SHHFK����%,2�(IRU�3DUWLDO����%,2�(�IRU�)XOO�/RRNV��1RQH�� IXOO� EHDNHG�KHDG�� IXOO� IHDWKHUHG�SOXPDJH� �FRORU� DQG�SDWWHUQ� WR�PDWFK� WKH�RULJLQDO�ELUG��VNLQQ\��VFDO\�OHJV�DQG�FODZHG��ELUG�OLNH�IHHW����%,2�(�IRU�3DUWLDO��SURPLQHQW�EHDN��IHDWKHUV�LQVWHDG�RI�KDLU��URXQG�ERG\�ZLWK�WKLQ�OHJV����%,2�(� IRU�)XOO�� ODUJH�H\HV�DQG� OLSV��VPDOO� HDUV�� YHU\� VSDUVH�KDLU�� ORQJ� WKLQ� OHJV�� ODUJH� IHHW��1DWXUDO�:HDSRQV��1RQH�3RZHUV����%,2�(�IRU�*OLGH����%,2�(�IRU�)OLJKW
%8))$/2
25,*,1$/�$1,0$/�&+$5$&7(5,67,&6
'HVFULSWLRQ��7KHVH�KXJH�JUD]LQJ� DQLPDOV�ZHUH� YLUWXDOO\� H[WHUPLQDWHG�E\�KXQWHUV� LQ� WKH�ZHVW�� 6L]H�/HYHO�� ���/HQJWK�� ��,�� IHHW� ORQJ:HLJKW�������� WR�������SRXQGV�%XLOG��0HGLXP�087$17�&+$1*(6�	�&2676�7RWDO�%,2�(�� ��$WWULEXWH�%RQXVHV��1RQH�+80$1)($785(6�+DQGV����%,2�(�IRU�3DUWLDO��WZR�ERQ\�ILQJHUV�DQG�D�WKXPE�����%,2�(�IRU�)XOO��WZR�ILQJHUV�DQG�D�WKXPE� %LSHG��6�%,2�(IRU�3DUWLDO����%,2�(�IRU�)XOO�6SHHFK����%,2�(�IRU�3DUWLDO����%,2�(�IRU�)XOO�/RRNV��1RQH��KXJH�KHDG�ZLWK� VPDOO�H\HV�RQ� WKH�VLGHV�KHDY\�EODFN�KDLU�RQ�QHFN�DQG�VKRXOGHUV��VPDOO�DUPV�DQG�OHJV��DQG�D�KXJH�ERG\����%,2�(�IRU�3DUWLDO��YHU\� ODUJH�KHDG�ZLWK�VPDOO�H\HVDQG�WKLFN�QHFN��ODUJH�ERG\�ZLWK�KHDY\�XSSHU�ERG\�KDLU�����%,2�(�IRU�)XOO��ELJ�KHDG��ZHOO�GHYHORSHG�VKRXOGHUV��QHFN�DQG�DUPV��KHDY\ERG\�KDLU��1DWXUDO�:HDSRQV����%,2�(�IRU�+RUQV�WKDW�GR�,'��GDPDJH��3RZHUV����%,2�(�IRU�$GYDQFHG�+HDULQJ��� %,2�(�IRU����6�'�&�
'2*��0DPPDO���&DUQLYRURXV���&DQLQH�

'RJ�%UHHGV
�5ROO�3HUFHQWLOH�IRU�%UHHG��6/�LQGLFDWHV�6L]H�/HYHO�
��� $IJKDQ�+RXQG��6/����� ����� 3RRGOH��6/�����
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��� %HDJOH��6/����� ����� &ROOLH��6/���������� %ORRGKRXQG��6/���6� ����� 'REHUPDQ��6/���������� 'DFKVKXQG��6/����� ����� *UHDW�'DQH��6/���������� (ONKRXQG��6/����� *���� 0DVWLII��6/���������� *HUPDQ�6KHSKHUG��6/����� ����� +XVN\��6/���������� *UH\KRXQG��6/����� ����� 6W��%HUQDUG��6/���������� 6SDQLHO �6/����� ����� &KLKXDKXD��6/���������� &RFNHU�6SDQLHO��6/����� ����� 3HNLQJHVH��6/���������� 7HUULHU��6/����� ����� 0RQJUHO��6/�����������%XOOGRJ��6/�����
&$1,1(��:,/'25,*,1$/�$1,0$/�&+$5$&7(5,67,&6
'HVFULSWLRQ��&R\RWHV�DQG�:ROYHV�DUH�FDUQLYRUHV�ZKR�KXQW�LQ�KLJKO\�RUJDQL]HG�SDFNV��7KH\�DUH�LQWHOOLJHQW�DQG�YHU\�VRFLDO�6L]H�/HYHO��&R\RWH���:ROI����/HQJWK��&R\RWH������IW�ORQJ:ROI������IW�ORQJ:HLJKW��&R\RWH���������SRXQGV:ROI���������SRXQGV%XLOG��0HGLXP087$17�&+$1*(6�	�&26767RWDO�%,2�(��&R\RWH�����:ROI�����$WWULEXWH�%RQXVHV�,�4����0�(����3�3����0�$����+80$1�)($785(6+DQGV����%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO%LSHG����%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO6SHHFK����%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO/RRNV� 1RQH��IXOO�VQRXW��SRLQWHG�HDUV�RQ�WRS�RI�KHDG��FODZHG�IHHWDQG�KDQGV��ORQJ�WDLO�DQG�KHDY\�IXU���%,2�(�IRU�3DUWLDO��SURPLQHQW�VQRXW��SRLQWHG�HDUV��IXU�SRZHUIXO��VTXDW�EXLOG����%,2�(�IRU�)XOO��VOLJKWO\�SRLQWHG�HDUV��ODUJH�IHDWXUHV��WKLFNKDLU�DQG�EHDUG��SRZHUIXO�EXLOG�1DWXUDO�:HDSRQV� ��%,2�(�IRU��'��&ODZV��%,2�(�IRU��'��7HHWK���%,2�(�IRU��'��7HHWK3RZHUV����%,2�(�IRU�$GYDQFHG�6PHOO
&$1,1(��'20(67,&�'2*625,*,1$/�$1,0$/�&+$5$&7(5,67,&6
'HVFULSWLRQ��%HFDXVH�WKHUH�DUH�VR�PDQ\�GLIIHUHQW�EUHHGV�WKH�ILJXUHV�JLYHQ�EHORZ�DUH�IRU�WKH�DYHUDJH�PRQJUHO�GRJ��3OD\HUV�VKRXOG�UROOWKHLU�H[DFW�EUHHG�6L]H�/HYHO���/HQJWK��9DULHV:HLJKW��9DULHV%XLOG��0HGLXP087$17�&+$1*(6�	�&26767RWDO�%,2�(������UHGXFH�E\����IRU�HDFK�VL]H�VWHS�DERYH����$WWULEXWH�%RQXVHV�6/���� ,�4���� 6/ ��� ,�4����
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0�(����� 3�6����3�3����� 3�3����3�(����� 3�(����+80$1�)($785(6+DQGV����%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO%LSHG� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO6SHHFK����%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO/RRNV� 1RQH��YDULHV�DFFRUGLQJ� WR�EUHHG��VHH�LOOXVWUDWLRQ�����%,2�(�IRU�3DUWLDO��YDULHV�DFFRUGLQJ�WR�EUHHG�����%,2�(�IRU�)XOO��YDULHVDFFRUGLQJ�WR�EUHHG�1DWXUDO�:HDSRQV� ��%,2�(�IRU��'��7HHWK��%,2�(�IRU��'��&ODZV3RZHUV����%,2�(�IRU�$GYDQFHG�6PHOO
'((525,*,1$/�$1,0$/�&+$5$&7(5,67,&6
'HVFULSWLRQ��:RRGODQG�JUD]LQJ�DQLPDO�ZKRVH�SULPDU\�GHIHQVH�DJDLQVW�SUHGDWRUV�LV�VSHHG��7KHUH�DUH�D�ODUJH�YDULHW\�RI�GHHU��DOO�ZLWKURXJKO\�WKH�VDPH�FKDUDFWHULVWLFV�6L]H�/HYHO����/HQJWK��WR���IHHW�ORQJ:HLJKW��WR�����SRXQGV%XLOG��0HGLXP087$17�&+$1*(6�	�&26767RWDO�%,2�(����$WWULEXWH�%RQXVHV�3�6����3�(�����6SG�����+80$1�)($785(6+DQGV����%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO%LSHG����%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO6SHHFK����%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO/RRNV� 1RQH��WULDQJXODU�KHDG�ZLWK�ODUJH�HDUV�DW�WKH�XSSHU�FRUQHUV�ZLGHO\�VSDFHG�H\HV��WKLFN�QHFN��SRZHUIXO�ERG\�ZLWK�ORQJ�WKLQ�DUPV���%,2�(�IRU�3DUWLDO��PX]]OHG�KHDG��ODUJH�HDUV��WKLFN�ERG\ZLWK�WKLQ�DUPV�DQG�OHJV����%,2�(�IRU�)XOO��ODUJH��IOXLG�H\HV��ODUJH�HDUV��WKLFN�QHFN�SRZHUIXO�EXLOG�1DWXUDO�:HDSRQV����%,2�(�IRU�6PDOO�$QWOHUV����'����%,2�(�IRU�/DUJH�$QWOHUV����'�3RZHUV����%,2�(�IRU�$GYDQFHG�+HDULQJ
021/<7725,*,1$/�$1,0$/�&+$5$&7(5,67,&6'HVFULSWLRQ��7KLV�LV�WKH�7HOPLQDU
V�ODUJHVW�ODQG�DQLPDO��7KH�PRQO\WW�LV�D�VKDJJ\�FRDWHG�FDQLQH�WKH�VL]H�RI�DQ�HDUWK�HOHSKDQW����,W�LV�DIHDUVRPH�SUHGDWRU�SXUHO\�EHFDXVH�RI�LWV�VWUHQJWK�DQG�HQGXUDQFH�DQG�ERDU�OLNH�WXVNV���$�PRQO\WW�FDQ�VPHOO�SUH\�IRU�PLOHV�DQG�IHHGVRQ�VLFN�DQG�G\LQJ�DQLPDOV� WKDW�FDQQRW� VWD\�RXW�RI� WKH� WXVN�UDQJH�RI� WKLV� LPSUHVVLYHO\� IDVW� DQLPDO�� �'HVSLWH�$VNHOODQ�DWWHPSWV� WRQDWXUDOO\� FXUE�PRQO\WW�SRSXODWLRQ�� WKH�QXPEHUV�FRQWLQXH� WR� LQFUHDVH�DV� WKH�KXJH�FDQLQHV� DUH�SUROLILF�EUHHGHUV�� �0RQO\WW� URDP� LQSDFNV�DQG�XVH�JURXS�WDFWLFV�WR�KHUG�DQLPDOV�VXFK�DV�WKH�3UDLULH�&RZ�LQWR�HDVLO\�DWWDFNHG�IRUPDWLRQV�6L]H�/HYHO� ��/HQJWK� WR����IHHW�WDOO:HLJKW� WR��������SRXQGV%XLOG�0HGLXP087$17�&+$1*(6�	�&2676
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7RWDO�%,2�(���$WWULEXWH�%RQXVHV��3�6������3�3�����6SG���+80$1�)($785(6+DQGV�� ���%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO%LSHG�� ���%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO6SHHFK� ���%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO/RRNV� 1RQH��VKRUW�GRJ�OLNH�KHDG�DOPRVW�GLVSURSRUWLRQDWHO\� MXWWLQJ�RXW�RI�KXJH�PXVFOHG�DQG�KXPSHG�VKRXOGHUV��VPDOO�H\HV��EHDJOHHDUV�� ORRVH�� VKDJJ\� FRDW��PDVVLYH� ERG\� WKDW� WKLQV� WRZDUGV� WKH� UHDU�� KXJH� IRUHOHJV�� VPDOOHU� UHDU� OHJV� WKDW� DUH� RQO\� XVHG� IRUEDODQFH�ZKLOH�VWDQGLQJ�DQG�UXQQLQJ���%,2�(� IRU�3DUWLDO�� FDQLQH�KHDG�ZLWK� D� MXWWLQJ�QRVH�DQG�GDQJOLQJ� HDUV�� �7KLFNO\� FRDWHG� VNLQ� WKDW� ULSSOHV� RYHU�PRVW� RI� WKHSRZHUIXO�ERG\�DQG�OLPEV���6KRXOGHUV�DQG�DUPV�GRXEOH�WKH�VL]H�RI�WKH�OHJV����%,2�(�IRU�)XOO��VPDOO�KHDG�ZLWK�IXUU\�IRUKHDG��ODUJH�HDUV��IX]]\�KDLU��WKLFN�QHFN�DQG�VKRXOGHUV��SRZHUIXO�DUPV�DQG�VNLQQ\OHJV�1DWXUDO�:HDSRQV�����%,2�(�IRU��'��GDPDJH�7XVNV�3RZHUV���%,2�(�IRU�$GYDQFHG�+HDULQJ���%,2�(�IRU�$GYDQFHG�6PHOO��%,2�(�IRU�7KLFN�6NLQ������6�'�&�
*5<3+(25,*,1$/�$1,0$/�&+$5$&7(5,67,&6'HVFULSWLRQ� )RXQG�WKURXJKRXW�ORZHU�OHYHOV�RI�WKH�VRXWKHUQ�SROHV�DIWHU�EHLQJ�JHQHWLFDOO\�UHVFXHG�E\�WKH�$VNHOODQV��WKH�*U\SKH�DUH�DPDJQLILFHQW�ZLQJHG�OLRQ�ZLWK� OHDWKHU�EDW�OLNH�ZLQJV� WKDW� VWUHWFK� WR�DQ�HQRUPRXV�VSDQ�� �7KH�IURQW�FODZV�DUH�QRW�DV�GHYHORSHG�DV�DVWDQGDUG�IHOLQH
V�EXW�WKH�FODZV�DUH�MXVW�DV�VKDUS�DV�DQ�HDJOH�WDORQ���/DUJH�FRQFHQWUDWLRQV�RI�*U\SKHV�DUH�IRXQG�LQ�WKH�VXEWHUUDQHDQFDYHUQV�QHDU�ODUJH�V\VWHP�FRRODQW�SLSLQJ���7KH�ODUJH��&RROLQJ�7RZHU�)DOOV��ZKHUH�DLU�LV�XVHG�DV�KHDW�H[FKDQJHUV�LV�WHQ�OHYHOV�GHHSDQG�WKH�XSGUDXJKWV�JLYH�WKHP�SOHQW\�RI�OLIW�IRU�SOD\IXO�IO\LQJ�DQG�KXQWLQJ���7KH�$VNHOODQV�ORYH�XVLQJ�WKH�ZLQJHG�EHDVW�DV�LQVSLUDWLRQIRU�WKHLU�IO\LQJ�6NLUPLVKHU�0HFKDQLPRUSKV�DQG�$UPRXU0HFKV�6L]H�/HYHO� �/HQJWK������IHHW�ORQJ:HLJKW����������SRXQGV%XLOG� /RQJ087$17�&+$1*(6�	�&26767RWDO�%,2�(����$WWULEXWH�%RQXVHV� 3�3������6SG�����+80$1�)($785(6+DQGV� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO%LSHG�� ��%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO6SHHFK����%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO/RRNV� 1RQH��VPDOO�KHDG�ZLWK�SRLQWHG�FDQLQH�OLNH�HDUV�RQ�WRS��VPRRWK�PX]]OH�DQG�EHDG\�H\HV��ORQJ�IXU��ODUJH�OHDWKHU\ ZLQJV��KHDY\WKLJKV��ORQJ��IXUU\�WDLO�ZLWK�VWDELOLVLQJ�DUURZ�SRLQW��ORQJ��OHDQ�ERG\���%,2�(�IRU�3DUWLDO�� ODUJH�HDUV�RQ�WRS�RI�KHDG�� ODUJH�H\HV��SURPLQHQW�ZKLVNHUV�� IXU�� VPDOO� WDLO�� ODUJH�OHJV��FODZHG�KDQGV�DQGIHHW����%,2�(�IRU�)XOO��ODUJH�H\HV�DQG�HDUV��EURDG�QRVH��WKLFN�KDLU��VOLP��SRZHUIXO�EXLOG�1DWXUDO�:HDSRQV����%,2�(�IRU��'��GDPDJH�5HWUDFWDEOH�&ODZV3RZHUV���%,2�(�IRU�$GYDQFHG�6LJKW���%,2�(�IRU�*OLGH���%,2�(�IRU�)OLJKW
&$7���'20(67,&25,*,1$/�$1,0$/�&+$5$&7(5,67,&6'HVFULSWLRQ��7KHUH�DUH�D�ZLGH�YDULHW\�RI�FDW�EUHHGV��EXW�DOO�KDYH�URXJKO\�WKH�VDPH�FKDUDFWHULVWLFV��&DW�XQLWV�FDQ�KDYH�VSRWWHG��VWULSHG�
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SHUVLDQ�RU�FDOLFR�ERG\�PDUNLQJV�6L]H�/HYHO���/HQJWK��������LQFKHV:HLJKW��WR����SRXQGV%XLOG��0HGLXP087$17�&+$1*(6�	�&26767RWDO�%,2�(����$WWULEXWH�%RQXVHV�0�(����3�3����+80$1�)($785(6+DQGV����%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO%LSHG����%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO6SHHFK����%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO/RRNV� 1RQH��FDW�OLNH�KHDG�ZLWK�HDUV�RQ�WRS�DQG�ODUJH�VOLW�H\HV��ORQJIXU��KHDY\�WKLJKV��ORQJ�IXUU\�WDOO���%,2�(�IRU�3DUWLDO��ODUJH�HDUV�RQ�WRS�RI�KHDG��ODUJH��VOLWH\HV��SURPLQHQW�ZKLVNHUV��IXU��VPDOO�WDLO��ODUJH�WKLJKV��QDUURZVKRXOGHUV��VOLP�EXLOG����%,2�(�IRU�)XOO��ODUJH�H\HV�DQG�HDUV��WKLFN�KDLU��ODUJHWKLJKV��QDUURZ�VKRXOGHUV��VOLP�EXLOG�1DWXUDO�:HDSRQV� ��%,2�(�IRU��'��7HHWK��%,2�(�IRU��'��5HWUDFWDEOH�&ODZV��FOLPELQJ����%,2�(�IRU��'��5HWUDFWDEOH�&ODZV��FOLPELQJ�3RZHU ��%,2�(�IRU�1LJKWYLVLRQ��62IW���H\HV�ZLOO�EH�FDW�OLNH�
)52*25,*,1$/�$1,0$/�&+$5$&7(5,67,&6
'HVFULSWLRQ��7KHUH�DUH�KXQGUHGV�RI�GLIIHUHQW�NLQGV�RI�IURJV�LQ�1RUWK�$PHULFD�DORQH��6RPH�DUH�SXUHO\�DTXDWLF��EXW�RWKHUV�KDYH�DGDSWHGWR�OLYLQJ�RQ�WKH�JURXQG�RU�LQ�WUHHV��0RVW�DUH�LQVHFW�HDWHUV�ZKR�UHO\�RQ�WKHLU�VWLFN\�WRQJXH�6L]H�/HYHO���/HQJWK��WR����LQFKHV:HLJKW��WR���SRXQGV%XLOG��0HGLXP087$17�&+$1*(6�	�&26767RWDO�%,2�(����$WWULEXWH�%RQXVHV�3��3�����6SG�����+80$1�)($785(6+DQGV����%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO%LSHG����%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO6SHHFK����%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO/RRNV� 1RQH��KXJH��EXOERXV�H\HV�DW�WKH�WRS�RI�WKH�KHDG��VKRUW��WKLFNQHFN��QDNHG��JUHHQLVK��VPRRWK�VNLQ��URXQG�ERG\��ORQJ��WKLQDUPV�DQG�OHJV��WKUHH�ORQJ�ILQJHUV�RQ�HDFK�OLPE���%,2�(�IRU�3DUWLDO��EXOJLQJ�H\HV�DW�WKH�WRS�RI�WKH�KHDG�ZLGH�PRXWK��VPRRWK�VNLQ��URXQG�ERG\�ZLWK�ORQJ��WKLQ�DUPVDQG�OHJV����%,2�(�IRU�)XOO��EXOJLQJ�H\HV��EDOG��VPRRWK�VNLQ��IODW�QRVHDQG�HDUV��VKRUW�QHFN��SRZHUIXO�ERG\�ZLWK�VNLQQ\�DUPV�DQGOHJV��WKUHH�ILQJHUHG�KDQGV�DQG�WKUHH�WRHG�IHHW�
1DWXUDO�:HDSRQV��1RQH
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3RZHUV� ��%,2�(�IRU�1LJKWYLVLRQ����IW���%,2�(�IRU�OHDSLQJ�DELOLW\�WKDW�GRXEOHV�WKH�QRUPDO�GLVWDQFHIRU�-XPSV�DQG�/HDSV����%,2�(�IRU�VZLPPLQJ�HTXDO�WR�FRPSHWLWLYH�VZLP�VNLOO����%,2�(�IRU�+ROG�%UHDWK�
52'(17
25,*,1$/�$1,0$/�&+$5$&7(5,67,&6
'HVFULSWLRQ�� ,QFOXGHV�0LFH�� 5DWV�� *XLQHD� 3LJV�� +DPVWHUV� DQG� D� ZLGH� YDULHW\� RI� RWKHU� VPDOO� DQLPDOV�� $OO� WKHVH� DQLPDOV� DUH� JRRGVFDYHQJHUV�DQG�VSHQG�D�ORW�RI�WLPH�XQGHUJURXQG�6L]H�/HYHO��0LFH��+DPVWHUV����5DWV��*XLQHD�3LJV����/HQJWK��0LFH��+DPVWHUV�������LQFKHV�ORQJ5DWV���WR����LQFKHV�ORQJ:HLJKW��0LFH��+DPVWHUV���WR���SRXQG 5DWV���WR���SRXQGV
%XLOG��0HGLXP087$17�&+$1*(6�	�&26767RWDO�%,2�(��0LFH��+DPVWHUV�����5DWV��*XLQHD�3LJV�����$WWULEXWH�%RQXVHV�,�4����0�(�����3�3� ���+80$1�)($785(6+DQGV����%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO%LSHG����%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO6SHHFK����%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO/RRNV� 1RQH��PX]]OHG�KHDG�ZLWK�SRLQWHG�QRVH��ZLGHO\�VSDFHG�H\HV�URXQG�HDUV�RQ�WRS�RI�KHDG��WKLFN�IXU��ORQJ��QDNHG�WDLO��WKLFNERG\�ZLWK�VKRUW�DUPV�DQG�OHJV���%,2�(�IRU�3DUWLDO��VOLJKWO\�PX]]OHG�KHDG��HDUV�RQ�WRS�RIKHDG��WKLFN�QHFN�DQG�ERG\�ZLWK�VKRUW�WDLO����%,2�(�IRU�)XOO��VKDUS�QRVH�DQG�SURWUXGLQJ�HDUV��WKLFNKDLU��URXQGHG�ERG\�1DWXUDO�:HDSRQV����%,2�(�IRU��'��&ODZV��FOLPELQJ�����%,2�(�IRU��'��7HHWK3RZHUV�����%,2�(�IRU�'LJJLQJ��%,2�(�IRU�$GYDQFHG�+HDULQJ��
$5*(17$'21
25,*,1$/�$1,0$/�&+$5$&7(5,67,&6
'HVFULSWLRQ��7KH�ELJJHVW�IO\LQJ�ELUG�HYHU��$UJHQWDGRQ�ORRNHG�OLNH�D�KXJH�YXOWXUH�DQG�OLYHG�E\�KXQWLQJ�
6L]H�/HYHO��,��/HQJWK��:LQJVSDQ�RI�XS�WR����IHHW�����P�:HLJKW��WR�����SRXQGV%XLOG��0HGLXP
087$17�&+$1*(6�	�&26767RWDO�%,2�(����$WWULEXWH�%RQXVHV��3��6������
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+80$1�)($785(6+DQGV����%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO���%,2�( IRU�([WUD�/LPEV�ZLWK�)XOO�+XPDQ�+DQGV%LSHG��)XOO�$XWRPDWLF6SHHFK����%,2�(�IRU�3DUWLDO���%,2�(�IRU�)XOO
/RRNV��1RQH��9XOWXUHOLNH�KHDG�ZLWK�EHDN�DQG�FURRNHG�QHFN��/DUJH�ERG\�ZLWK�SRZHUIXO�OHJV�DQG�VSOD\HG�IHHW�
��%,2�(�IRU�3DUWLDO��3URPLQHQW�KXQFKEDFN�IDFH�ZLWK�EHDN��FURRNHG�QHFN��IHDWKHUV�DQG�ELUGOLNH�OHJV�DQG�IHHW�
���%,'(�IRU�)XOO��+HDG�ZLWK�ELJ�KRRNHG�QRVH��DQG�ODUJH�URXQG�H\HV��/RQJ�QHFN��EHQW�IRUZDUG��ZLWK�KXJH�VKRXOGHUV��7KLFN�ERG\�ZLWKOHDQ�OHJV�
1DWXUDO�:HDSRQV�

��%,2�(�IRU��'��%HDN��%,2�(�IRU��'��7DORQV3RZHUV� ���%,2�(�IRU�*OLGH���%,2�(�IRU�)OLJKW
',$75<021
25,*,1$/�$1,0$/�&+$5$&7(5,67,&6
'HVFULSWLRQ��$�KXQWLQJ�JURXQG�ELUG��'LDWU\PRQ��VRPHWLPHV�FDO�WKH��WHUURU�FUDQH���8VHG�UXQQLQJ�VSHHG�WR�SXUVXH�SUH\��DQG�SRZHU�FODZVDQG�EHDN�WR�NLOO�
9DULDWLRQV��5HODWLYHV� LQFOXGH� WKH�PRGHP�RVWULFK� DQG�HPX��$QRWKHU� UHODWHG�SUHGDWRU�ZDV� 3KRUXVUKDFRV� ORQJLVVLPXV�� VRPHZKDW� VPDO�6L]H�/HYHO����DQG�ZLWK�DQ�HDJOH�OLNH�EHDN��([WLQFW�YHJHWDULDQ�LFRXVLQV�QFOXGH�JLDQWV�OLNH�$HS\RUQLV�PD[LPXV��D�6L]H�/HYHO�EURZVLQJELUG��DQG�'LQRUQLV�JHJDQWHXV��WKH�WDOOHVW�NQRZQ�ELUG��Z�D�KHLJKW�RI�XS�WR����IHHW�
6L]H�/HYHO����
+HLJKW��WR���IHHW�WDOO�����P�
:HLJKW��WR�����SRXQGV
%XLOG��0HGLXP
087$17�&+$1*(6�	�&2676
7RWDO�%,2�(����
$WWULEXWH�%RQXVHV��3�6�������3��3�������6SG������
+80$1�)($785(6
+DQGV����%,2�(�IRU�3DUWLDO����%,2�(�IRU�)XOO
%LSHG��)XOO�$XWRPDWLF
6SHHFK����%,2�(�IRU�3DUWLDO����%,2�(�IRU�)XOO
/RRNV��1RQH��(\HV�RQ�WKH�VLGH�RI�WKH�KHDG�� ODUJH�SDUURGLNH�E�ZLWK�QRVWULO�KROHV��)HDWKHUHG�ERG\�LV�VTXDW�DQG�PXVFXODU��ZLWK� WR�EDUHOHJV�HQGLQJ�LQ�ODUJH�IHHW�
��%,2�(�IRU�3DUWLDO��%RQ\�IDFH�ZLWK�ZLGHO\�VSDFHG�H\HV�DP�VKDUS��EHDNOLNH��KRRNHG�PRXWK��/RQJ�OHJV�DQG�ODUJH�IHHW�
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���%,2�(�IRU�)XOO��5RXQGHG�H\HV��KRRNHG��SRLQWHG�QRVH��KDUG�PRXWK��/RQJ��VWULQJ\�KDLU��/RQJ��DWKOHWLF�OHJV��ZLWK�RYHUVL�IHHW�
1DWXUDO�:HDSRQV�
��%,2�(�IRU��'��%HDN��%,2�(�IRU��'��7DORQV
3RZHUV�����%,2�(�IRU�+HLJKWHQHG�6SHHG��$Q�LQFUHDVH�LQ�UXQW�VSHHG�WR����PSK�IRU�H[WHQGHG�SHULRGV��%XUVWV�RI�XS�WR����PSK�SRVVLEOH�EXW�OLPLWHG�E\�WKH�XQLW
V�3�(��7KLV�SRZHU�DOVR�JL�����WR�6WULNH�DQG�����WR�'DPDJH�IRU�HDFK����PSK�RI�VSHHG�
66DDPPSSOOHH 00HHFFKKDDQQLLPPRRUUSSKK ''HHVVLLJJQQVV
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77HHOOPPLLQQDDUU 00LLVVVVLLOOHH 77DDEEOOHH%HFDXVH�RI� WKH�YHU\� QDWXUH� RI� WKH� VHWWOHPHQW��PLVVLOH� V\VWHPV� DUH� JHQHUDOO\� VKXQQHG� E\� WKH�7HOPLQDU�PLOLWDU\�� � ,PDJLQH� DYROOH\�RI�ZD\ZDUG�PLVVLOHV�KLWWLQJ� WKH�XSSHU�FUXVW�RI� WKH�3ODQHWVKLS
V�VKHOO�� �7KH�SRVVLELOLW\�RI�FRQWDLQPHQW�EUHDFKHV� LV�DOVR�DOZD\VSUHVHQW�� � (YHQ� D� EUHDFK� LQ� WKH� ORZHU� OHYHOV� FRXOG� UHVXOW� LQ� D� VHFWLRQ� RI�0�&ODVV� DWPRVSKHUH� EHLQJ� FRPSURPLVHG� ZLWK�0HFKDQRLGDWPRVSKHUH��NLOOLQJ�SODQW�OLIH�DQG�IRUFLQJ�SHRSOH�WR�GRQ�R[\JHQ�PDVNV���7KH�IROORZLQJ�PLVVLOH�WDEOH�VKRZV�WKH�DYDLODEOH�PLVVLOH�W\SHVXVHG�RQ�7HOPLQDU�6KRUW�5DQJH�0LVVLOHV:DUKHDG 0HJD�'DPDJH 6SHHG 0D[LPXP�5DQJH %ODVW�5DGLXV 0�'&)UDJPHQWDWLRQ��OLJKW� �'�[�� ���PSK�����NPSK� ��PLOHV�����NP� ��IW�����P� �,PSDFW �'�[�� ���PSK������NPSK� ��PLOHV���NP� �IW�����P� �,RQLVDWLRQ� 6SHFLDO ���PSK�������NPSK� ��PLOH�����NP� ��IW���P� �3ODVPD�1DSDOP��PHGLXP� �'�[�� ���PSK ����NPSK� ��PLOHV�����NP� ��IW�����P� �7HDU�*DV 1RQH ���PSK�����NPSK� Ù�PLOH����NP� ��IW���P� �.QRFN�2XW�*DV 1RQH ���PSK�����NPSK� Ù�PLOH����NP� ��IW���P� �6PRNH��FRORXUV�DYDLODEOH� 1RQH ���PSK�������NPSK� ��PLOH�����NP� ��IW�����P� �)LUH�5HWDUGDQW 1RQH ���PSK�����NPSK� Ù�PLOH����NP� ��IW�����P� �%UHDFK�6HDODQW 1RQH ���PSK�����NPSK� Ù�PLOH����NP� ��IW�����P� �
0HGLXP�5DQJH�0LVVLOHV��*HQHUDOO\�RQO\�DYDLODEOH�RQ�VXUIDFH�YHKLFOHV�:DUKHDG 0HJD�'DPDJH 6SHHG 0D[LPXP�5DQJH %ODVW�5DGLXV 0�'&)UDJPHQWDWLRQ��OLJKW� �'�[�� ����PSK������NPSK� ���PLOHV������NP� ��IW������P� ��,PSDFW �'�[�� ����PSK������NPSK� ���PLOHV������NP� ��IW�����P� ��3ODVPD�1DSDOP��PHGLXP� �'�[�� ����PSK������NPSK� ���PLOHV������NP� ��IW������P� ��0XOWL�ZDUKHDG �'�[�� ����PSK������NPSK� ���PLOHV�������NP� ��IW�����P� ��6PRNH��FRORXUV�DYDLODEOH� 1RQH ����PSK������NPSK� ���PLOHV������NP� ��IW������P� ��%UHDFK�6HDODQW 1RQH ����PSK������NPSK� ���PLOHV������NP� ��IW������P� ��
/RQJ�5DQJH�0LVVLOHV��2QO\�$YDLODEOH�RQ�2UELWDO�9HVVHOV�DQG�VRPH�VXUIDFH�YHKLFOHV�HPSODFHPHQWV�:DUKHDG 0HJD�'DPDJH 6SHHG 0D[LPXP�5DQJH %ODVW�5DGLXV 0�'&+LJK�([SORVLYH��PHGLXP� �'�[�� ����PSK��0DFK��� ����PLOHV�����NP� ��IW�����P� ��+LJK�([SORVLYH��KHDY\� �'�[�� ����PSK��0DFK��� ����PLOHV�����P� ��IW������P� ��)UDJPHQWDWLRQ��OLJKW� �'�[�� ����PSK������NPSK� ����PLOHV�����NP� ��IW������P� ��,PSDFW��PHGLXP� �'�[�� ����PSK��0DFK��� ����PLOHV������NP� ��IW����,P� ��3ODVPD�1DSDOP��PHGLXP� �'�[�� ����PSK������NPSK� ����PLOHV�����NP� ��IW������P� ���PHGLXP� �'�[��� ����PSK��0DFK�� �����PLOHV������NP� ��IW������P� ��1XFOHDU��KHDY\� �'�[��� ����PSK��0DFK��� �����PLOHV������NP� ��IW������P� ��1XFOHDU�0XOWL�ZDUKHDG �'�[��� ����PSK��0DFK�� �����PLOHV������NP� ��IW������P� ��
0LQL�0LVVLOHV:DUKHDG 0HJD�'DPDJH 6SHHG 0D[LPXP�5DQJH %ODVW�5DGLXV 0�'&)UDJPHQWDWLRQ �'� ���PSK�����NPSK� Ù�PLOH�����NP� ��IW����OUQ� �,PSDFW �'� ���PSK�����NPSK� Ù�PLOH�����NP� �IW�����P� �3ODVPD�1DSDOP��PHGLXP� �'�[�� ����PSK������NPSK� ��PLOH�����NP� ��IW�����P� �6PRNH��FRORXUV�DYDLODEOH� 1RQH ���PSK�����NPSK� Ù�PLOH�����NP� ��IW�����P� �%UHDFK�6HDODQW 1RQH ���PSK�����NPSK� Ù�PLOH�����NP� ��IW�����P� �
$YDLODEOH�LWV�VPDUW�PLVVLOHV�����WR�VWULNH� ,PSDFW�0LVVLOHV DUH�D�YDULDWLRQ�RQ� WKH�$UPRXU�3LHUFLQJ�PLVVLOH�� �7KH\�DFW� OLNH�D�JLDQW�EXOOHW�� �$IWHU� LPSDFW� D� TXLFNVHW� SDVWH� LVIRUPHG�WR�DLG�LQ�VHDOLQJ�DQ\�SRVVLEOH�FRPSURPLVH�LQ�DWPRVSKHUH���7KH�SDVWH�FDQ�KLQGHU�D�YHKLFOH�KLW�ZLWK�WKLV�PLVVLOH��FDXVLQJ�WKH�SLORWWR�UROO�D�FRQWURO�SHQDOW\�RI������SHU�PLVVLOH�KLW�� �7KH\�DUH� WKH�IDYRXUHG� WDFWLFDO�PLVVLOHV� RI� WKH�7HOPLQDU�PLOLWDULHV�� �%UHDFK�VHDODQWPLVVLOHV�FDQ�GR�WKH�VDPH�KLQGHULQJ�HIIHFW�RQO\�ZLWKRXW�WKH�LQLWLDO�GDPDJH� ,RQLVDWLRQ�0LVVLOHV GR� �'��0�'� LPSDFW� GDPDJH� HDFK�� DQG� UHOHDVHV� DQ� HOHFWULFDO� FKDUJH� LQ� DQ� DWWHPSW� WR� RYHUORDG� WKH� WDUJHWYHKLFOH���2QO\�D�QDWXUDO�VWULNH�UROO�RI����RU����ZLOO�LRQLVH�WKH�WDUJHW
V�V\VWHPV�IRU��'��PHOHHV��VKXWWLQJ�LW�GRZQ���7KH�LRQLVDWLRQ�HIIHFW�LVQRW�FXPXODWLYH�ZKLOH�DOUHDG\�GLVDEOHG�
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(TXLSPHQW7KH�3ODQHWVKLS�7HOPLQDU�KDV� DOO� WKH�HYHU\GD\� OX[XULHV�RI� WHFKQRORJLFDO� OLIH�DYDLODEOH� WR� WKH�SRSXODWLRQ�� �$�PDMRULW\� RI� WKHSRSXODWLRQ� LV�KRXVHG�� WKH\�KDYH�D�FRPPV�XQLW�ZKLFK� IXQFWLRQV� DV� DQ� HQWHUWDLQPHQW� XQLW�� SHUVRQDO� FRPSXWHU� DQG�YLGHR�SKRQH�� �7KHIDVKLRQ� LQGXVWU\� LV� SDUWLFXODUO\� JRLQJ� VWURQJ�� �7KLV� LV� SUREDEO\�DQ� RIIVKRRW� RI� WKH� ULFK� DQG� IDPRXV� SDVVHQJHUV� RI� WKH�/X[XU\� OLQHUVSURYLGLQJ�D�VHUYLFH�WR�WKH�FRPPXQLW\�WKH�RQO\�ZD\�WKH\�NQHZ�KRZ��E\�PDNLQJ�HYHU\RQH�ORRN��)DEXORXV��(YHQ�WKH�6WXU
-LQ�KDYH�D�URDULQJ�IDVKLRQ�WUDGH��DOWKRXJK�WKH\�GR�QRW�ZHDU�FORWKHV�DV�VXFK���7KH\�GR�GUHVV�LQ�EHDXWLIXO�VDVKHVDQG� KHDGGUHVVHV� IRU� IRUPDO� RFFDVLRQV� DQG� EDVLF� DSURQ�VW\OH� FORWKLQJ� IRU� HYHU\GD\� ZHDU�� � 7KH� VH[XDOO\� QHXWUDO� &DOSDFLDQV� HQMR\FRORXUIXO�NLOW�OLNH�FORWKLQJ�EXW�UHPDLQ�EDUH�FKHVW�ZLWK�PD\EH�D�GHFRUDWLYH�VDVK���0HQQWDV��+XPDQV��'RUWKDQV�DQG�HYHQ�*UR\OHV�ZHDUFRQYHQWLRQDO�FORWKLQJ�7HOPLQDU�6XUYLYDO�*HDU3HUVRQDO�5HVSLUDWRUV7HOPLQDU
V�0HFKDQRLG�DWPRVSKHUH�LV�QRW�LQVWDQWO\�OHWKDO�WR�D�FRORQLVW
V�OLIH��KRZHYHU�H[SRVXUH�IRU�ORQJHU�WKDQ�WKLUW\�PLQXWHVZLOO�UHVXOW�LQ�R[\JHQ�GHSULYDWLRQ�DQG�ILYH�PLQXWHV�DIWHU�WKDW�PD\�UHVXOW�LQ�D�EODFNRXW��3URORQJHG�H[SRVXUH�VXIIRFDWHV�DQ�XQPDVNHG&RORQLVW��([HUWLQJ�RQH
V�VHOI��ZKLOH�XQPDVNHG��TXDUWHUV�WKH�SUHYLRXV�WLPH�SHULRGV�EHIRUH�EODFNLQJ�RXW���7KH�VXUIDFH�RI�7HOPLQDU�LVVLPLODUO\�QRW�VXLWDEOH�IRU�SURORQJHG�H[SRVXUH�EXW�WKH�DYDLODEOH�R[\JHQ�FDQ�EH�VFUXEEHG�DQG�FRQFHQWUDWHG�ZLWK�WKH�ULJKW�HTXLSPHQW�1RWH�WKDW�WKHUH�LV�VXUYLYDO�JHDU�IRU�HYHU\�W\SH�RI�5�&�&�RQ�7HOPLQDU�7KHUH�DUH�D�YDULHW\�RI�5HVSLUDWRUV�DQG�5H�EUHDWKHUV�LQ�XVH�
5H�EUHDWKHUV� 7KH�PRVW�FRPPRQ�R[\JHQ�VXSSOHPHQW�HTXLSPHQW�LV�WKH�R[\JHQ�EXIIHU�UH�EUHDWKHUV��ZKLFK�FRQWLQXRXVO\�VFUXE�R[\JHQIURP�WKH�DWPRVSKHUH�DQG�VWRUHV�LW�IRU�EUHDWKLQJ��5H�EUHDWKHUV�DUH�XVHOHVV�LQ�YDFXXP��XQGHUZDWHU�RU�WR[LF�HQYLURQPHQWV��7KH�PRVWFRPPRQ�DSSOLFDWLRQ�IRU�UH�EUHDWKHUV�LV�LQ�D�PDVN�IRUP�WKDW�ILWV�VQXJO\�RYHU�WKH�QRVH�DQG�PRXWK�2[\JHQ�6WRUDJH�����PLQXWHV�EXW�FRQVWDQWO\�UHIUHVKHV�ZKDW�WKH�ZHDUHU�EUHDWKHV�WR�NHHS�D�EXIIHU�IRU�DQ\�H[HUWLRQV�E\�WKH�ZHDUHU�2[\JHQ�+HDG�&RYHULQJV��7KHVH�VLPSOH�DQG�FRPIRUWDEOH�R[\JHQ�GRPHV�ZKLFK�VLW�RQ�WKH�ZHDUHU
V�VKRXOGHUV��DUH�QRW�YDFXXP�VDIHHQYLURQPHQWDO�KHOPHWV��EXW�PRUH�FRPIRUWDEOH�DQG�ORQJHU�ZHDULQJ�RSWLRQV�IRU�UH�EUHDWKHU�PDVNV��7KH�VHDO�IRU�WKH�KHOPHWV�DUH�GHVLJQHGWR�ILW�RYHU�PRVW�FORWKLQJ�DQG�DOORZV�WKH�VPDOO�R[\JHQ�VFUXEEHU�WR�VXSSOHPHQW�WKH�ZHDUHU
V�DWPRVSKHUH��7KH�KHOPHW�FDQQRW�EH�VDIHO\XVHG�LQ�WR[LF�HQYLURQPHQWV�EXW�GR�SURYLGH�EHWWHU�SURWHFWLRQ�WKDQ�D�UH�EUHDWKHU�0�'�&���2[\JHQ�6WRUDJH�����PLQ�HPHUJHQF\�VXSSO\��&RQVWDQWO\�VFUXEV�R[\JHQ�LQ�UHVSRQVH�WR�WKH�ZHDUHU
V�H[HUWLRQV�RU�R[\JHQ�XVH�2[\JHQ�7HQWV� 7KHVH�DUH�SODVWLF�WHQWV�RU�PDUTXHV�WKDW�DUH�ILWWHG�ZLWK�UH�EUHDWKLQJ�XQLWV��7KH�WHQWV�FDQ�EH�VHDOHG�IRU�OLPLWHGHQYLURQPHQW�VHFOXVLRQ�6L]H��9DULHV2[\JHQ�6WRUDJH��+DOI�KRXU�HPHUJHQF\�VXSSO\�(�(�6XLWV��(QFORVHG�(QYLURQPHQW�6XLWV�DUH�OLJKWZHLJKW��FRPIRUWDEOH�VXLWV�WKDW�KDYH�IXOO\�VHOI�FRQWDLQHG�R[\JHQ�VXSSOLHV��7HOPLQDU0LOLWDU\�SHUVRQQHO�XVH�D�YDULDWLRQ�RQ�WKH�VXLW��GXEEHG�D�5�(�(�6XLW�(�(�0�'�&��+HOPHW����6XLW�����6�'�&��$�5���5�(�(�0�'�&��+HOPHW����6XLW���2[\JHQ�6WRUDJH��7KH�(�(�6XLW�KDV�DQ���KRXU�R[\JHQ�VXSSO\�DQG�KDOI�KRXU�UHVHUYH��7KH�5�(�(�VXLW�KDV�DQ�LGHQWLFDO�VXSSO\�EXW�DOVRKDV�D�UH�EUHDWKLQJ�V\VWHP�EXLOW�LQ�IRU�QRUPDO�FRQGLWLRQV��7KH�5�(�(�VXLW�LV�VOLJKWO\�EXONLHU�WKDQ�DQ�(�(�VXLW�9�+�(�6XLWV��9DFXXP�DQG�+RVWLOH�(QYLURQPHQW�6XLWV�DUH�KDUG�VXLWV�XVHG�LQ�VLWXDWLRQV�WKDW�DUH�KRVWLOH�IRU�WKH�ZHDUHU��7KLV�LQFOXGHVPLQLQJ��VSDFH�ZDONLQJ�DQG�KDUVK�WR[LFLW\��%DVLFDOO\�WKLV�VXLW�LV�D�OHYHO�EHORZ�PLOLWDU\�JUDGH��VHOI�FRQWDLQHG�ERG\�DUPRXU�0�'�&��+HOPHW�����0DLQ�%RG\���2[\JHQ�6WRUDJH�����KRXU�VXSSO\�DQG�D�KDOI�KRXU�HPHUJHQF\�VXSSO\�7HOPLQDU�&RPEDW�%RG\�$UPRXU�7HOPLQDU�0LOLWDU\�ZHDU�WKLV�DUPRXU�LQWR�FRPEDW��7KH�DUPRXU�LV�VHOI�FRQWDLQHG��ZHOO�DUPRXUHG�UHODWLYHO\�EXON\�������SURZO��DQG�DEOH�WR�EH�ZRUQ�LQ�YHKLFOHV�6SHFLILFDWLRQV� ���0�'�&�� �KU�2�� 6XSSO\��)LUH�5HVLVWDQW� DQG�5DGLDWLRQ� 6KLHOGHG�� 5DGLR� �5DQJH� �NP��6FUDPEOHG� WR� )DFWLRQ� RUVSHFLDO�)UHTXHQFLHV��8WLOLW\�EHOW�KROVWHUV�9DULRXV�7HOPLQDU�:HDSRQU\7HOPLQDU�&LYLOLDQ�3LVWRO��:KLOH�WKH�PDMRULW\�RI�WKH�SRSXODWLRQ�RQ�7HOPLQDU�LVQ
W�DUPHG��WKH�FRQVWDQW�WKUHDW�RI�)DFWLRQ�GLVSXWHV�DQG0HFKDQLPRUSK�LQFXUVLRQV�JDYH�WKH�LQFHQWLYH�WR�SXUFKDVH�D�ZHDSRQ�DIWHU�D�ULJRURXV�LQVWUXFWLRQ�SHULRG��6RPH�)DFWLRQV�DQG�VHWWOHPHQWVKDYH�WKH�SRSXODWLRQ�LV�WUDLQHG�DV�D�PLOLWLD�IRUFH��(YDFXDWLRQ�SURFHGXUHV�DUH�GULOOHG�DQG�WDXJKW�DW�LQIDQF\��$OO�&LYLOLDQV�ZKR�TXDOLI\�IRUWKLV�PDVV�SURGXFHG�VLGHDUP�DUH�LVVXHG�ZLWK�RQH�7\SH��3HUVRQDO�/DVHU�3LVWRO/HQJWK����FP�EDUUHO�:HLJKW������NJ'DPDJH���'��6�'�&�RU�(PSW\�&OLS��)XOO�0HOHH����0�'�%XUVW�5DQJH����P�5DWH�RI�)LUH��6WDQGDUG3D\ORDG���(�&OLS�KROGV����URXQGV
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9DQHUP�0LOLWLD�3LVWRO��9DQHUP�)DFWLRQ�SDUW�WLPH�PLOLWLD�VROGLHUV��ZKR�TXDOLI\�IRU�WKLV�KHDYLHU�VLGHDUP��DUH�LVVXHG�ZLWK�RQH��7KH0LOLWLD�SLVWRO�LV�D�KHDYLHU�ZHDSRQ�DQG�LV�UHTXLUHG�E\�9DQHUP�ODZ�WR�EH�RQ�RU�QHDU�WKH�RZQHU
V�SHUVRQ�7\SH��3HUVRQDO�/DVHU�3LVWRO/HQJWK����FP�EDUUHO�:HLJKW������NJ'DPDJH��6HWWLQJ�RQH��'��6�'�&��7KUHH�URXQG�EXUVW���0�'��(PSW\�&OLS��)XOO�0HOHH���'����0�'�%XUVW�5DQJH����P�5DWH�RI�)LUH��6WDQGDUG3D\ORDG���(�&OLS�KROGV����URXQGV0LOLWDU\�3LVWRO��7KLV�VLGHDUP�LV�LVVXHG�WR�DOO�VROGLHUV�DQG�SLORWV�DV�ZHOO�DV�DQ\�RWKHU�PLOLWDU\�VXSSRUW�SHUVRQQHO�7\SH��/DVHU�3LVWRO/HQJWK����FP�EDUUHO�:HLJKW����NJ'DPDJH��6HWWLQJ�RQH��'��6�'�&��6HWWLQJ�WZR��'��0�'�5DQJH����P�5DWH�RI�)LUH��6WDQGDUG3D\ORDG��(�&OLS�KROGV����URXQGV�RU�D�SRZHU�SDFN�FDQ�KROG����URXQGV�0LOLWDU\�5LIOH��7KLV�KHDYLHU�ZHDSRQ�LV�D�IDYRXULWH�RI�IRRW�VROGLHUV�DQG�GHIHQFH�SHUVRQQHO�7\SH��/DVHU�5LIOH/HQJWK���P�:HLJKW������NJ'DPDJH��6HWWLQJ�RQH��'��6�'�&��6HWWLQJ�WZR��'��0�'�5DQJH�����P��+DV�D�7DUJHW�HQKDQFHPHQW�VFRSH�WKDW�JLYHV�D�ERQXV����WR�VQLSLQJ�RU�DLPHG�5DWH�RI�)LUH��$LPHG��%XUVW��:LOG��VHH�3DOODGLXP�0RGHUQ�:HDSRQV�3URILFLHQFLHV�IRU�GHWDLOV�3D\ORDG���(�&OLS�KROGV����URXQGV,RQ�3LVWRO��7KLV�ZHDSRQ�LV�DYDLODEOH�IRU�SXUFKDVH�EXW�LV�QRW�XVXDOO\�DOORZHG�LQ�SRSXODWHG�DUHDV�:HLJKW�����OEV�����NJ�'DPDJH���'��6�'�&�RU��'��0�'�5DWH�RI�)LUH��6WDQGDUG��VHH�0RGHP�:�3�(IIHFWLYH�5DQJH������IHHW�����P��3D\ORDG�����SHU�HQHUJ\�FOLS�RU�D�SRZHU�SDFN�FDQ�KROG����URXQGV�&RVW��������IRU�WKH�JXQ�������IRU�HQHUJ\�FOLS�+HDY\�/DVHU�3LVWRO��7KLV�ZHDSRQ�LV�DYDLODEOH�IRU�SXUFKDVH�EXW�LV�QRW�XVXDOO\�DOORZHG�LQ�SRSXODWHG�DUHDV�:HLJKW�����OEV���NJ�'DPDJH���'��6�'�&�RU��'��0�'�5DWH�RI�)LUH��6WDQGDUG��VHH�0RGHP�:�3�(IIHFWLYH�5DQJH������IHHW�����P��3D\ORDG�����SHU�HQHUJ\�FOLS�&RVW��������IRU�WKH�JXQ�������IRU�HQHUJ\�FOLS�+HDY\�/DVHU�5LIOH��7KLV�ZHDSRQ�LV�DYDLODEOH�IRU�SXUFKDVH�EXW�LV�QRW�XVXDOO\�DOORZHG�LQ�SRSXODWHG�DUHDV�:HLJKW���OEV�����NJ�'DPDJH���'��6�'�&�RU��'��0�'�5DWH�RI�)LUH��6WDQGDUG��VHH�0RGHUQ�:�3�(IIHFWLYH�5DQJH�������IHHW�����P��3D\ORDG�����SHU�HQHUJ\�FOLS�RU����SHU�SRZHU�SDFN�&RVW��������IRU�WKH�JXQ�������IRU�DQ�HQHUJ\�FOLS��������IRU�D�UHFKDUJHDEOH�SRZHU�SDFN�5RFNHW�)ODUH�3LVWRO� �IRU�XVH� LQ� VSDFH���)LUHV� D�YHU\� EULJKW� IODUH�XS� WR� KDOI� D�PLOH� ����NP��DZD\�� HYHQ� LQ� D� YDFXXP��7KH� IODUH� LVYLVLEOH�WR�WKH�QDNHG�H\H�IRU�XS�WR������PLOHV������NP��LQ�DOO�GLUHFWLRQV�DQG�EXUQV�IRU��'��PLQXWHV��,I�XVHG�DV�D�ZHDSRQ�LW�GRHV��'�6�'�&��GDPDJH��7KLV�LV�D�RQH�XVH�LWHP��&RVW������$QWL�3HUVRQQHO�*UHQDGHV�:HLJKW��+DOI�D�SRXQG������NJ��'DPDJH��9DULHV�DV�OLVWHG�5DWH�RI�)LUH��$V�RIWHQ�DV�RQH�FDQ�WKURZ�(IIHFWLYH�5DQJH������IHHW������P���&DQ�EH�WKURZQ�WZLFH�DV�IDU�EXW�LV����WR VWULNH�3D\ORDG��1RW�DSSOLFDEOH�&RVW������IRU�WKH�VPRNH������IRU�VWXQ�������IRU�WHDU�JDV������IRU�D�IODVK�JUHQDGH�1RWH��1RQH�RI�WKH�JUHQDGHV�ZLOO�ZRUN�LQ�D�YDFXXP�6PRNH�JUHQDGHV JLYH�RII�WKLFN��EODFN�VPRNH��ZKLFK�PDNHV� YLVLELOLW\�GLIILFXOW��RQH�FDQQRW�VHH� LQWR�RU� WKURXJK� WKH�FORXG�� ��� WR�KLW� LQFORVH�KDQG�WR�KDQG�FRPEDW�LQ�WKH�FORXG������WR�VWULNH�IRU�WKURZQ�DQG�VKRRWLQJ�ZHDSRQV��DQG�EORFNV�DOO�ODVHU�EHDPV��&RYHUV�D����IRRWDUHD���P��6WXQ�JUHQDGHV FRQWDLQ�D�FKHPLFDO��ZKLFK�NQRFNV�RXW�DQ\RQH�ZKR�LQKDOHV��8QFRQVFLRXVQHVV�ODVWV�IRU��'��PLQXWHV��$�VDYH�YV�WR[LQ�RI���RU�KLJKHU�PHDQV�WKH�YLFWLP�LV�RQO\�ZRR]\��5HGXFHV�QXPEHU�RI�DWWDFNV�DQG�ERQXVHV�E\�KDOI�IRU��'��PLQXWHV�7HDU�JDV�JUHQDGHV UHOHDVH�D�WR[LF�FORXG�WKDW�FRYHUV�D����IRRW�DUHD���P��DQG�FDXVHV�JUHDW�GLVFRPIRUW��GLIILFXOW�EUHDWKLQJ�DQG�VHHLQJ�9LFWLPV�PXVW�UROO�D����RU�KLJKHU�WR�VDYH��LI�VXFFHVVIXO�WKH�SHQDOWLHV�DUH�KDOI��9LFWLPV�DUH����WR�VWULNH��SDUU\�DQG�GRGJH��ORVH�LQLWLDWLYH�ORVH�WZR�PHOHH�DWWDFNV�DQG�UHGXFH�VSHHG�E\�KDOI��3HQDOWLHV�ODVW�IRU��'��PLQXWHV�DIWHU�WKH�YLFWLP�KDV�OHIW�WKH�FORXG�)ODVK�JUHQDGHV GHOLYHU�DQ�LQVWDQW�MROW�RI�HOHFWULFLW\�WKDW�VKRXOG�VKRUW�FLUFXLW�WKH�QHUYRXV�V\VWHP��WHPSRUDULO\�VWXQQLQJ�IRU��'��PLQXWHV�DQG�KXUWV��LQIOLFWLQJ��'��6�'�&��WR�DQ\ERG\�ZLWKLQ�LWV����IRRW���P��DUHD�RI�HIIHFW��9LFWLPV�JHW�WR�VDYH�E\�UROOLQJ�D����RU�KLJKHU��7KLV
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JUHQDGH�FDQ�GDPDJH�HOHFWURQLF�FLUFXLWV��EXW�ZLOO�QRW�KXUW�WKH�H[WHULRU�FDVLQJV�RU�VWUXFWXUHV�9LEUR�VZRUG���:HLJKW���OEV�����NJ���'DPDJH���'��0�'�(IIHFWLYH�5DQJH�����IHHW������P��WKURZQ��&RVW�������.QLIH��:HLJKW��+DOI�D�SRXQG������NJ��'DPDJH���'��6�'�&���1R�0�'���(IIHFWLYH�5DQJH�����IHHW������P��WKURZQ��&RVW�����5DSLHU��VZRUG���:HLJKW���OE�����NJ���'DPDJH���'��6�'�&���1R�0�'���(IIHFWLYH�5DQJH�����IHHW���P��WKURZQ��&RVW������9LEUR�NQLIH��:HLJKW��2QH�SRXQG�����NJ���'DPDJH���'��0�'�(IIHFWLYH�5DQJH�����IHHW������P��WKURZQ��&RVW������6WDQGDUG�0LOLWDU\�(TXLSPHQW7KH�8QLIRUP��$OO�XQLIRUPV�DUH�VW\OHG�VLPLODUO\�ZLWK�URRP�IRU�SHUVRQDO�FXVWRPLVDWLRQ�DQG�DOO�KDYH�WKH�VDPH�IROORZLQJ�SURSHUWLHV��7KHXQLIRUP�DQ�EH�PRGLILHG�ZLWK�IHDWXUHV�WKDW�DFFRPPRGDWH�WKH�LQGLYLGXDO
V�UDFLDO�FKDUDFWHULVWLFV��LH��PHDVXUHG�VWULSV�LQ�WKH�EDFN�VR�ZLQJVFDQ�VWLFN�RXW�RU�KROH�LQ�JORYHV�IRU�FODZV�HWF���2I�FRXUVH�WKH�GLIIHUHQW�)DFWLRQV�KDYH�GLIIHUHQW�XQLIRUP�VW\OLQJ��EXW�WKH�IROORZLQJHTXLSPHQW�UHPDLQV�SUHWW\�FRQVWDQW�WKURXJKRXW�WKH�DUPHG�IRUFHV�$UPRXUHG� EXW�VWLOO�VXUSULVLQJO\�IOH[LEOH��0�'�&����1HUYH�JDV�SURRI� LI�D�KHDG�FRYHULQJ�LV�XVHG�&OLPDWH�VHQVLWLYH� 7KH�VXLW
V�SRUHV�DFWXDOO\�H[SDQG�DQG�FRQWUDFW�WR�VXLW�WKH�FOLPDWH�/LPLWHG�VSDFH�ZRUWKLQHVV�7KH�VXLW
V�SRUHV�FORVH�IXOO\�DQG�HQWUDS�DQ\�DLU�LQVLGH��2QO\�XVHIXO�ZLWK�DQ�R[\JHQ�KHOPHW�DQG�KDVOLPLWHG�UDGLDWLRQ�SURWHFWLRQ�7KH�+HOPHW��7KH�+HOPHW�LV�DUPRXUHG�DQG�FDQ�DOVR�EH�XVHG�WR�VHDO�WKH�GUHVV�DUPRXU�GHVFULEHG�EHORZ���7KH�KHOPHW�DOVR�SRVVHVV�WKHIROORZLQJ�RSWLFDO�HQKDQFHPHQW�V\VWHPV1LJKW�6LJKW RU�QLJKW�YLVLRQ�RSWLF�V\VWHPV�DUH�LPDJH�LQWHQVLILHUV��SDVVLYH�HPLWV�QR�OLJKW�RI�LWV�RZQ��UHO\LQJ�RQ�DPELHQW�OLJKW�ZKLFKLV�HOHFWURQLFDOO\�DPSOLILHG�WR�JLYH�D�YLVLEOH�SLFWXUH��5DQJH������PHWHUV�RU������IHHW�,QIUDUHG�2SWLF�6\VWHPV�UHO\�RQ�D�VRXUFH�RI�LQIUDUHG�OLJKW��XVXDOO\�SHQFLO�WKLQ�EHDP�RI�OLJKW��SURMHFWHG�IURP�WKH�VLJKW�RU�JRJJOH�WRLOOXPLQDWH�LWV�WDUJHW��7KH�QDUURZQHVV�RI�WKH�EHDP�VHYHUHO\�OLPLWV�WKH�VFRSH�RI�RQH
V�YLHZ�WR�D�VPDOO�DUHD��DERXW���VTXDUH�IHHW�PDNLQJ� VXUYH\LQJ�DQ�DUHD�D�SUREOHP��$QRWKHU�GUDZ�EDFN� LV� WKDW� WKH� LQIUDUHG� OLJKW�EHDP� LV� FOHDUO\�YLVLEOH� WR�DQRWKHU� LQIUDUHGRSWLF�V\VWHP�JLYLQJ�DZD\�WKH�RSHUDWRU
V�SRVLWLRQ��5DQJH������PHWHUV�RU������IHHW�%LQRFXODUV�DQG�7HOHVFRSLF�VLJKWV�PDJQLI\�DQ�LPDJH�DUHD�WKURXJK�D�V\VWHP�RI�OHQVHV�DQG�GLJLWDO�LPDJLQJ�7KHUPR�LPDJHU RU� +HDW� 6HQVRUV� DOORZ� WKH� LQIUDUHG� UDGLDWLRQ� RI� ZDUQ� REMHFWV� WR� EH� FRQYHUWHG� LQWR� D� YLVLEOH� LPDJH�� 6HHV� LQGDUNQHVV��VKDGRZV�DQG�WKURXJK�VPRNH�+HOPHW�0�'�&�����
%RRW�.QLIH��7KLV�9LEUR�.QLIH�LV�DOVR�EDODQFHG�IRU�WKURZLQJ�ZLWK�D�NHHQ�HGJH�IRU�VOLFLQJ�HYHQ�ZLWKRXW�WKH�YLEUDWLRQ�VHWWLQJ�'DPDJH� �'��0�'5DQJH� VHH�3�6�7DEOH�IRU�WKURZLQJ�UDQJHV:HLJKW� ���J:ULVW�8QLW��7KLV�PXOWLSOH�XVH�GLVSOD\�LV�E\�GHIDXOW�D�WLPHSLHFH�ZLWK�D�7HOPLQDU�WLPH�FRQYHUWHU�DQG�VWRSZDWFK�IXQFWLRQ�VLPLODU�WRWRSQRWFK�GLJLWDO�VSRUWV�ZDWFKHV��2WKHU�IHDWXUHV�LQFOXGH�x &\EHUQHWLF�GLVSOD\�LQWHUIDFH� ,I�WKH�ZHDUHU�KDV�DQ�2Q�ERDUG�&RPSXWHU�RU�VLPLODU�F\EHUQHWLFV�WKDW�UHTXLUH�D�GLVSOD\��WKHZDWFK�FDQ�SURYLGH�+L�UHV�TXDOLW\�RXWSXW�x 'LJLWDO�9LGHR�&RPPV�GHYLFH�:KHQ�XVHG�LQ�WKLV�FDSDFLW\��WKH�XQLIRUP
V�EHOW�UDGLR�VFUDPEOHU�WUDQVFHLYHU�LQWHUIDFHV�WR�DFW�DV�DYLGHR�FRPPXQLFDWRU�x 3RFNHW�&RPSXWHU�'LVSOD\�6LPLODU�WR�WKH�'9&��WKH�EHOW�FRPSXWHU�FDQ�XVH�WKH�ZULVW�XQLW�DV�D�GLVSOD\�8WLOLW\�%HOW/HIW�)URQW�3RXFK6HFXUH�5DGLR�/LQN�$�VFUDPEOHG�GLJLWDO�FRPPXQLFDWLRQV�V\VWHP�WKDW�XWLOLVHV�0HFKDQRLG�%LR�1RGHV�DQG�FRPPRQ�FRPPHUFLDOWHOHSKRQ\�VRXUFHV��$OWKRXJK�WKH�WUDQVPLVVLRQ�LWVHOI�LV�HQFU\SWHG��WKH�VLJQDO�LV�VXVFHSWLEOH�WR�WUDFNLQJ�YLD�FRQYHQWLRQDO�PHDQV��8QLW0'&� �3RFNHW�&RPSXWHU�$�KLJK�SRZHUHG�IROGRXW�XQLW�ZLWK�LPSUHVVLYH�SURFHVVLQJ�SRZHU�DQG�EDWWHU\�PDLQWDLQHG�RQERDUG�VWRUDJHFDSDFLW\��7KH�XQLW�FDQ�LQWHUIDFH�ZLWK�DOO�EXW�WKH�PRVW�XQFRPPRQ�FRPSXWHU�FRQQHFWLRQV�LQFOXGLQJ�ZLUHOHVV��$OWKRXJK�VKLHOGHG��WKH3RFNHW�&RPSXWHU�LV�VXVFHSWLEOH�WR�LQWHQVH�HOHFWURPDJQHWLF�DWWDFNV�RU�ILHOGV��8QLW�0'&� �5LJKW�)URQW�3RXFK6PRNH�3HOOHWV�����:HLJKW�����JUDPV��(IIHFWLYH�5DGLXV���P��'DPDJH��1RQH��&RORXUV��*UH\��EODFN��\HOORZ��UHG��ZKLWH�DQG�JUHHQ�)ODUH����� 5DQJH��KDQG�KHOG��'DPDJH����6�'�&��:HLJKW�����J��/XPLQHVFHQFH��/LJKWV�XS�D���P�DUHD�IRU�DERXW����VHFRQGV���PHOHHV��.QRFNRXW�*UHQDGH�����:HLJKW�����J��(IIHFWV��,QGXFHV�GURZVLQHVV�ZLWKLQ��'��PHOHHV�DQG�VOHHS�ZLWKLQ��'��PLQXWHV��6DYLQJ7KURZ��6DYH�YV�7R[LQV�DQG�PXVW�UROO�IRU�HYHU\�PLQXWH�H[SRVHG�0LVVLRQ�([WUDV0LVVLRQ�([WUDV�FDQ�EH�H[WUD�FOLSV�RU�DQ\�RWKHU�LWHP�WKDW�FDQ�ILW�LQWR�D����[����[���FP�VSDFH��$�VPDOO�ZDOOHW�FDQ�EH�WXFNHG�EHWZHHQWKH�EHOW�DQG�WKH�VSDUH�SRXFK��7KH�/DVHU�3LVWRO�SRZHU�SDFN�LV�SODFHG�LQ�WKLV�SRXFK�LI�XVHG�
0LOLWDU\�'UHVV�$UPRXU7KLV�LV�D�MXPS�VXLW�ZLWK�VSHFLDO�SODWH�LQVHUWV�RQ�WKH�FKHVW��IRUHDUPV�DQG�NQHHV��DQG�D�KHOPHW�ZLWK�WUDQVSDUHQW�IDFH�SODWH���7KLVLV�PHUHO\�D�VWDQGDUG�LVVXH�JLYHQ�WR�DOO�6ROGLHUV���,W�FDQ�EH�ZRUQ�DV�GUHVV�DUPRXU�ZLWK�WKH�VPDOO�FDSHV�LVVXHG�ZLWK�WKH�DUPRXU�
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6SHFLILFDWLRQV�����0�'�&���KU�2��6XSSO\��)LUH�5HVLVWDQW�DQG�5DGLDWLRQ�6KLHOGHG��5DGLR��5DQJH��NP��6FUDPEOHG�WR�)DFWLRQ�RU�VSHFLDO)UHTXHQFLHV��8WLOLW\�EHOW�KROVWHU��3URZO�������'UHVV�&DSH�DQG�GUHVV�9LEUR�VZRUGV���'��0�'�
(PHUJHQF\�)LHOG�.LW7KH�6ROGLHUV�DUH�LVVXHG�ZLWK�D�VWDQGDUG�)LHOG�.LW�9LEUR�%D\RQHW��$�VWDQGDUG�9LEUR�EODGH�WKDW�GRHV��'��0�'�DQG�DWWDFKHV�WR�D�ULIOH�LI�QHFHVVDU\�3XOVH�6LJQDO�6WLFN��+DV�WZR�VLJQDOV��ZLGH�EDQG��JHQHUDO�GLVWUHVV��������NLORPHWUH�UDQJH��DQG�VFUDPEOHG�ORZ�EDQG�0LOLWDU\�IUHTXHQF\�������NLORPHWUH�UDQJH����7KHVH�XVH�VWDQGDUG�UDGLR�IUHTXHQFLHV�VR�HQYLURQPHQWDO�FRQGLWLRQV�FDQ�DIIHFW�WKH�UDQJHV�RI�WKHVH�WUDQVPLWWHUV�)ODVKOLJKW������ZDWW�LOOXPLQDWLRQ����0�'�&�����KRXUV�RI�FRQWLQXRXV�XVH�/RQJ�%XUQLQJ�)ODUHV��3URGXFHV�PXOWLFRORXUHG�VPRNH�IRU�WZHQW\�PLQXWHV�1\ORQ�&DEOH��&DQ�VXSSRUW�XS�WR�����NJ�6XUYLYDO�5DWLRQV��8S�WR���ZHHNV�ZRUWK�RI�GULHG�UDWLRQV�
$UPRXU�$FFHVVRULHV*UDYLW\�&RPSHQVDWRU�3DFN��7KLV�DOORZV�WKH�ZHDUHU�WR�IXQFWLRQ�DV�FORVHO\�WR�
QRUPDO
�LQ�ORZ�JUDYLW\�HQYLURQPHQWV���7KLV�V\VWHP�FDQEH�DWWDFKHG�WR�RWKHU�EDFNSDFNV�RU�WR�WKH�DUPRXU�LWVHOI�0D[LPXP�6SHHG� $OORZV�WKH�ZHDUHU�WR�UXQ��GLYH��DQG�DWWDFN�QRUPDOO\�0D[LPXP�'XUDWLRQ� 6LQFH� WKH�&RPSHQVDWRU� XVHV� FRPSUHVVHG� JDV� VWUHDPV� WKH� SDFN� LV� XVHIXO� IRU� VL[� KRXUV� EHIRUH� D� QHZ� JDVFDUWULGJH�LV�QHHGHG�:HLJKW� ��OEV�������NJ�/HQJWK� ��IHHW�����P�0�'�&�� ��-HW�3DFN��$�MHWSDFN�IRU�XVH�ZLWK�FRPEDW�DUPRXU�0D[LPXP�6SHHG� ���PSK�����NP�K�0D[LPXP�5DQJH� ����PLOHV�����NP��EHIRUH�IXVLRQ�JHQHUDWRU�UHTXLUHV�KDOI�KRXU�FRROLQJ�SHULRG�:HLJKW� ��OEV�������NJ�/HQJWK� ��IHHW�����P�0�'�&�� ��8QGHUZDWHU�3URSXOVLRQ�3DFN��6LPLODU�WR�WKH�MHWSDFN��EXW�GHVLJQHG�WR�ZRUN�XQGHUZDWHU�0D[LPXP�6SHHG� ��PSK����NP�K�0D[LPXP�5DQJH� ����PLOHV������NP�K��EHIRUH�IXVLRQ�JHQHUDWRU�UHTXLUHV�KDOI�KRXU�FRROLQJ�SHULRG�:HLJKW� ��OEV�����NJ�/HQJWK� ��IHHW�����P�0�'�&�� ��6SDFH�3URSXOVLRQ�3DFN��6LPLODU�WR�WKH�MHWSDFN��EXW�GHVLJQHG�WR�ZRUN�LQ�VSDFH�0D[LPXP�6SHHG� ��PSK����NP�K����&DQ�SRZHU�EXUQ�XS�WR����PSK�����NP�K��EXW�RQO\�XVHG�LQ�WKH�JUHDWHVW�RI�HPHUJHQFLHV�DQGZKHQ�VXIILFLHQW�GLVWDQFH�LV�DYDLODEOH�WR�VORZ�GRZQ�0D[LPXP�5DQJH� (IIHFWLYHO\�XQOLPLWHG�XQOHVV� ILULQJ�D�IXOO�EXUQ�� �)XOO�%XUQV�FDQ�RQO\�EH�GRQH�WZLFH�LQ�WZHQW\�PLQXWHV�EHIRUHVKXWWLQJ�GRZQ�IRU�KDOI�DQ�KRXU�:HLJKW� ��OEV�����NJ�/HQJWK� ��IHHW�����P�0�'�&�� ��
2SWLFV�6\VWHPV1LJKWVLJKW��UDQJH�����IW� &RVW*RJJOHV ���������%LQRFXODUV ���������0RQRFXODU�(\H�3LHFH ���������:HDSRQ�6LJKW ���������3RFNHW�1LJKW�9LHZHU�����IW�UDQJH� ���������/DUJH�7UL�3RG�0RXQW ���������,QIUDUHG��UDQJH����IW� &RVW*RJJOHV ���������%LQRFXODUV0RQRFXODU�(\H�3LHFH ���������:HDSRQ�6LJKW ���������7KHUPR�,PDJHU��UDQJH�����IW� &RVW
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*RJJOHV ����������%LQRFXODUV ����������0RQRFXODU�(\H�3LHFH ����������:HDSRQ�6LJKW ����������%LQRFXODU�DQG�7HOHVFRSLF�6LJKWV &RVW%LQRFXODU������IW���%HVW�0DJQLILFDWLRQ ���������%LQRFXODU������IW���0HGLXP�0DJQLILFDWLRQ ���������%LQRFXODU������IW���/RZ�0DJQLILFDWLRQ �������:HDSRQ�6LJKW��%HVW�0DJQLILFDWLRQ �������:HDSRQ�6LJKW��0HGLXP�0DJQLILFDWLRQ �������:HDSRQ�6LJKW��/RZ�0DJQLILFDWLRQ �������
/RFN�$FFHVV�7RROV7KH�VWDQGDUG�ORFN�PHFKDQLVP�RQ�WKH�SODQHW�RI�7HOPLQDU�LV�D�ELR�VHFXULW\�GHYLFH�WKDW�UHDGV�YDULRXV�ELRORJLFDO�PDUNHUV WKDW�DUHSUHVHQW�RQ�WKH�RZQHU
V�WKXPE�RU�ILQJHU���%\SDVVLQJ�WKLV�ORFN�LV�EDVLFDOO\�D�PDWWHU�RI�SK\VLFDOO\�LQWHUIDFLQJ�ZLWK�WKH�ORFN�FRPSXWHU�DQGKDFNLQJ�WKH�FRGHV���1RWH�WKDW�WKHUH�DUH�7HOHPHFKDQLF�VDIHJXDUGV�EXLOW�LQWR�PLOLWDU\� ORFNV��ZKLFK�VHQGV�D�PLQG�EROW�LQWR�WKH�3VLRQLF
VQHUYRXV�V\VWHP��5DQJLQJ�IURP��'��+LW�SRLQW�WR��'��+LW�SRLQW�GDPDJH�����127(��2QO\�FKDUDFWHUV�ZLWK�D�VNLOO�LQ�SLFNLQJ�ORFNV�FDQ�XVHWKHVH�WRROV�RU�DQ\�RI�WKH�SLFNLQJ�WRROV�OLVWHG�7KH�DFFHVV�SOXJV�FDQ�EH�DOPRVW�DQ\�VW\OH�RU�VL]H��EXW� LV�DOZD\V�D�VPDOO�SURFHVVRU�XQLW��ZKLFK�FDQ� LQWHUIDFH� LQWR�PRVW� VWDQGDUG�ELR�ORFNV��,W�LV�XVHG�WR�HLWKHU�WHPSRUDULO\�QXOOLI\�RU�RYHUULGH�WKH�ORFN�VR�WKDW�LW�ZLOO�RSHQ��7KHVH�DUH�DYDLODEOH�WKURXJK�ORFN�WHFKV��DQGORFNV�ZDUH�VXSSOLHUV�DQG�VRPH�HVWDEOLVKPHQWV�WKDW�VSHFLDOLVH�LQ�XQFRPPRQ�DQG�LOOHJDO�LWHPV��&RVW�LV�XVXDOO\�KLJK�DW�������SHU�XQLWZLWK�DW�OHDVW�D�GR]HQ�LQWHUIDFH�SOXJV������QHHGHG�IRU�D�SURSHU�UDQJH���127(��6XSSOLHUV�ZLOO�QRW�VHOO� WKHVH�WRROV�WR�DQ\RQH�RII�WKHVWUHHW�DQG�PD\�LQYHVWLJDWH�RU�UHSRUW�WKH�LQTXLU\�WR�WKHLU�VHWWOHPHQW
V�ODZ�HQIRUFHPHQW�$XWRPDWLF�/RFN�5HOHDVH�3DG��7KLV�LWHP�LV�RQO\�VROG�WR�ODZ�HQIRUFHPHQW�DJHQFLHV�DW�D�FRVW�RI�DERXW�����������7KH�3DG�LV�KDUGFRGHGZLWK�WKH�PDVWHU�NH\�WR�WKH�PDMRULW\�RI�FRPPHUFLDO�DQG�FLYLOLDQ�ORFNV��,W�RSHQV�DOO�W\SHV�RI�ORFNV�EXW�WKH�DFWXDO�3DG�LV�ELR�FRGHG�WRLWV�OHJDO�RZQHU��&RVW�RQ�WKH�/HYHOV��RQO\�����FKDQFH�LW�LV�HYHQ�DWWDLQDEOH�����������PLQLPXP��PD\�FRVW�DV�PXFK�DV������PRUHGHSHQGLQJ�RQ�WKH�VHOOHU�DQG�FLUFXPVWDQFH�%LR�.H\� ,PSUHVVLRQV� $� VSHFLDOLVW� WHFKQLTXH� RI� E\SDVVLQJ� ELR�ORFNV� LV� WR� REWDLQ� WKH� SK\VLFDO� DQG� FKHPLFDO� PDNH�XS� RI� WKH� ORFNRZQHU
V�KDQG���7R�GR�WKLV�D�VSHFLDO�JORYH��RU�VLPLODU��LV�ZRUQ�WKDW�FDQ�EH�DOPRVW�VKHHU�DQG�WKH�RZQHU
V�KDQG�PXVW�EH�JULSSHG�ILUPO\IRU�WHQ�VHFRQGV�����7KH�JORYH�PXVW�WKHQ�EH�WUHDWHG�ZLWK�FKHPLFDOV�WR�ORFN�LQ�WKH�ORFN�RZQHU
V�GDWD�ZLWKLQ�WKH�QH[W�WZR�PLQXWHV��2QHIDLOXUH�ERWFKHV�WKH�HQWLUH� MRE�DQG�VL[� WUHDWPHQWV�DUH�UHTXLUHG��7KLV�LV�D� OHQJWK\�SURFHVV�WDNLQJ����WR����PLQXWHV��&RVW�RI�%LR�NH\EODQNV LV�KLJK�EHFDXVH�WKH\�PXVW�EH�REWDLQHG�IURP�VSHFLDOLVW�PDQXIDFWXUHUV��XVXDOO\�IRU�HVSLRQDJH�ZRUN���$YHUDJH�&RVW����������SHU�EODQN�JORYH��GRXEOH�WKDW�IRU�QHDU�LQYLVLEOH�JORYHV�
00HHFFKKDDQQLLPPRRUUSSKK DDQQGG $$UUPPRRXXUU00HHFFKK %%LLRRZZDDUUHH�([FHUSWHG�IURP�0XWDQWV�LQ�2UELW�7KHUH� DUH� VRPH� IDQDWLFDO� SLORWV�ZKR� KDYH� GHYRWHG� WKHPVHOYHV� WR� SLORWLQJ� WKHVH�ZRQGURXV�PDFKLQHV�� � 6R�PXFK� VR�� WKDW� WKH\EHFRPH�WKH�7HOPLQDU�HTXLYDOHQW�RI�D�SDUWLDO�UHFRQVWUXFWLRQ�F\ERUJ�WR�JHW�WKH�PRVW�RXW�RI�WKHLU�PDFKLQHV���7KHVH�SDUWLDO�F\ERUJV�HQMR\DOO�WKH�FRPEDW�ERQXVHV�D�WHOHPHFKDQLF�SLORW�KDV�DQG�WKH�7HOHPHFKDQLF�FRQWUROOHG�0HFKDQLPRUSK�&RPEDW�GHVFULSWLRQ�DSSOLHV�DOVR�WRWKHVH�F\ERUJV���2I�FRXUVH�DOO�LW�WRRN�ZDV�D�SHUFHQWDJH�RI�WKHLU�VRXOV�%LRZDUH� 0HFKDQLPRUSK� ,QWHUORFNLQJ� V\VWHP� 6LPLODU� WR� %RG\� 6HQVRU� $UPRXU� H[FHSW� WKH� %LRZDUH� YHUVLRQ� DOVR� OLQNV� WR� WKH0HFKDQLPRUSK�RQ�D�F\EHUQHWLF�OHYHO���7KH�LQWHUORFNLQJ� VHQVRUV�DUH� LPSODQWHG�GLUHFWO\� LQWR�WKH�SLORW
V�QHUYRXV�V\VWHP�DQG�PXVFOHJURXSV� WR� DFKLHYH� D� QHDU� SHUIHFW� XQLRQ� RI� IOHVK� DQG�PDFKLQH�� � 2QO\� D�'HVKOHUU�VW\OH�� FRPSOHWH� F\EHUQHWLF� LQWHJUDWLRQ� LV� EHWWHU���������%LR�,QWHUORFNLQJ� %RG\� $UPRXU� 5HPRYDEOH� DUPRXU� WKDW� KDV� SRUWV� WR� LQWHUIDFH� ZLWK� WKH� F\EHUQHWLF� GHYLFHV� DQG� $UPRXU0HFKVZLWKRXW� WKH� QHHG� IRU� VHSDUDWH� LQWHUORFNLQJ� DUPRXU�� � $UPRXU0HFK� 5LGHUV� ZLWK� WKLV� RSWLRQ� JHW� WR� XVH� WKH�&\EHUQHWLF�01,� &RPEDWERQXVHV�/LJKW�$UPRXU�����0�'�&��&RVW����������KDV�D������SHQDOW\�WR�SURZO�(VSLRQDJH�$UPRXU�����0�'�&��&RVW��������,QIDQWU\�$UPRXU������0�'�&��&RVW�����������KDV�D������SHQDOW\�WR�SURZO�$UWLILFLDO�+HDUW���������$UWLILFLDO�/XQJV����������SDLU�$UWLILFLDO�2UJDQV����������HDFK%DVLF�&\EHUQHWLF�$UP� 3�3�����ORRNV�PHWDOOLF��&RVW���������%DVLF�&\EHUQHWLF�)RRW�/RRNV�PHWDOOLF��&RVW�������%DVLF�-RLQW� $�FKDUDFWHU�ZLWKRXW�D�KDQG�ILWWHG�WR�WKHLU�EDVLF�MRLQW�ORVHV�KDOI�WKHLU�3�3��&RVW���������%DVLF�$UWLILFLDO�+DQG�&RVW�������&ORFN�'LVSOD\� ,Q�WKH�FRUQHU�RI�WKH�ILHOG�RI�YLVLRQ�LV�D�FRQVWDQW�GLJLWDO�UHDG�RXW�RI�WKH�FRUUHFW�WLPH��DFFXUDWH�WR�ZLWKLQ�KDOI�D�VHFRQG�D\HDU��7KH�H\H�FDQ�DOVR�IXQFWLRQ�DV�D�VWRSZDWFK�RU�DV�D� WLPHU� WR�LQGLFDWH� WLPH�UXQQLQJ�RXW�RQ�DLU�VXSSOLHV��IXVHV��DQG�VR�RQ��&RVW�
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����(\HODVK�GLVSOD\�XQLWV��7KHVH�FOHYHU�XQLWV�DUH�PLFURFRPSXWHUV�HPEHGGHG�EHKLQG�WKH�QDWXUDO�H\H�ZLWK�D�VWURQJ�RSWLF�ILEUH�LPSODQWHG�LQWKH�H\HODVKHV���7KH�RSWLF�ILEUH�LV�DQJOHG�WR�SURMHFW�GDWD�RQWR�WKH�FRUQHD�FUHDWLQJ�DQ�RUJDQLF�+HDG�8S�'LVSOD\���7KH�XQLWV�GHVFULEHGEHORZ�DUH�WKH�&38V�DEOH�WR�EH�LQVWDOOHG�EHKLQG�WKH�FKDUDFWHU
V�H\HV���7KH�GLVSOD\�LV�IUDJLOH�EXW�KDUG�WR�GHVWUR\�ZLWK�KDQG�WR�KDQGFRPEDW���7KH�RSSRQHQW�PXVW�PDNH�D�VXFFHVVIXO�FDOOHG�VKRW�WR�WKH�SDUWLFXODU�H\H�DQG�UROO�DERYH����RQ�WKH�'���'DWDEDVH�'LVSOD\��%\�FRQQHFWLQJ�WKH�&38�WR�WKH�RSWLF�QHUYH��WKH�H\H�VFDQV�HYHU\WKLQJ�LW�VHHV�DQG�LI�UHTXHVWHG��FDQ�JLYH�IDFWXDO��EDVLFLQIRUPDWLRQ� RQ� NQRZQ� WKLQJV� LQ� YLVXDO� UDQJH�� 7KH� H\H� FDQ� W\SLFDOO\� KROG� RQH� SURJUDP� DW� D� WLPH�� 3URJUDPV� LQFOXGH�� 6SDFHFUDIW�LGHQWLI\�PRVW�NQRZQ�W\SHV�DQG�EDVLF�FDSDELOLWLHV���:HDSRQV�DQG�H[SORVLYHV��LQFOXGLQJ�VWHS�E\�VWHS�GHPROLWLRQ� LQVWUXFWLRQV�����EDVH� VNLOO��� %LRORJ\� �UHFRJQLVHV� DQLPDO� W\SHV� DQG� SURYLGHV� EDVLF� SK\VLRORJLFDO� QRWHV��� &RPSXWHUV� �UHFRJQLVHV� FRPSXWHUV� DQGDFFHVVRULHV�DQG�SURYLGHV�EDVLF�FRPSXWHU�RSHUDWLRQ�LQVWUXFWLRQV������EDVH�VNLOO���0HFKDQLFDO�HQJLQHHULQJ��LGHQWLILHV�PDFKLQHU\�DQGRIIHUV�EDVLF�PHFKDQLFV�DW�������(OHFWULFDO�HQJLQHHULQJ��VDPH�DV�PHFKDQLFDO��EDVLF�HOHFWURQLF�������6DOYDJH��LGHQWLILHV�VSDFH�MXQNDQG�FRPPRQ�PHWDOV���&RVW��������IRU�WKH�H\H�DQG�������IRU�HDFK�SURJUDP��RQO\�RQH�SURJUDP�FDQ�EH�XVHG�DW�D�WLPH�$ODUP�(\H� $Q�DODUP� H\H�QHYHU� VOHHSV�� HYHQ� LI� WKH� FKDUDFWHU� GRHV�� ,W� FDQ� EH� VHW� WR�ZDLW� IRU�PRYHPHQW� RU� VRPHWKLQJ� LQ� SDUWLFXODU�SHUVRQ��OLJKW��HWF���WR�HQWHU�LWV�ILHOG�RI�YLVLRQ��:KHQ�WKLV�KDSSHQV�LW�ZLOO�YLEUDWH�VLOHQWO\�EHKLQG�WKH�H\H�VRFNHW��ZKLFK�ZLOO�ZDNH�WKHZHDUHU�LQ�RQH�FRPEDW�URXQG��&RVW�������(QYLURQPHQWDO� 6HQVRU�� 7KLV� &38� JLYHV� LWV� ZHDUHU� FRQVWDQW� GDWD� RQ� WKH� HQYLURQPHQW� DURXQG� LW�� 7KLV� LQFOXGHV� DWPRVSKHULFFRPSRVLWLRQ� �LV� WKHUH�HQRXJK�R[\JHQ"��� WKH�SUHVHQFH�RI�SRLVRQRXV�FKHPLFDOV�� DWPRVSKHULF�SUHVVXUH�� UDGLDWLRQ�� WHPSHUDWXUH�� OLJKWOHYHOV�DQG�WKH�SUHVHQFH�RI�LQIUDUHG�RU�XOWUDYLROHW�OLJKW�VRXUFHV��&RVW�������)OHFKHWWH�+DQG� 7KLV� IXQFWLRQV� OLNH� WKH�GDUW� JXQ�GHVFULEHG�SUHYLRXVO\� DQG� ILUHV� WKH� VDPH�NLQG�RI� DPPXQLWLRQ�� DOWKRXJK� UHORDGLQJWDNHV���PHOHHV�DFWLRQV��,W�FDQ�KROG�IRXU�GDUWV��DQG�ILUHV�WKHP�WKURXJK�D�WKLQ�SLHFH�RI�DUWLILFLDO�VNLQ�DW�WKH�HQG�RI�WKH�LQGH[�ILQJHU��,QDOO�RWKHU�UHVSHFWV�LW�ORRNV�DQG�ZRUNV�OLNH�D�QRUPDO�KDQG��&RVW�������*UDSSOH�+DQG� 7KLV�KDQG�KDV�RQO\�RQH�XVH��LW�FDQ�EH�ILUHG�IURP�WKH�EDVLF�MRLQW�XS�WR�����IHHW�����P��DQG�ZLOO�DWWDFK�LWVHOI�WR�DQ\WKLQJLW�KLWV�ZLWK�DQ�HIIHFWLYH�3�6��RI�����,W�LV�FRQQHFWHG�WR�WKH�EDVLF�MRLQW�E\�D�VWURQJ�PRQRILODPHQW�FDEOH��DOVR�ZLWK�D�3�6��RI�����ZKLFKWKH�FKDUDFWHU�FDQ�UHZLQG�WR�SXOO�HLWKHU�WKH�JUDSSOH�WR�WKHP��RU�WKHP�WR�WKH�JUDSSOH��7KH�KDQG�ORRNV�FRPSOHWHO\�XQQDWXUDO��,W�LV�RQO\DYDLODEOH�DV�D�ULJKW�KDQG��&RVW�������7RRO�KDQGV� OLNH�DUWLILFLDO�H\HV��DUH�LQWHUFKDQJHDEOH��$�FKDUDFWHU�ZDQWLQJ�WR�EX\�DQG�XVH�D�KDQG�PXVW�ILUVW�EX\�WKH�EDVLF�MRLQW�WKDW�JRHVDW�WKH�HQG�RI�WKH�ZULVW�� WKURXJK�ZKLFK� WRRO�KDQGV� UHFHLYH�WKHLU�SRZHU�DQG�LQVWUXFWLRQV� IURP� WKH�FKDUDFWHU
V�QHUYRXV�V\VWHP��6RPHKDQGV�DUH�RQO\�DYDLODEOH�DV�ULJKW�KDQGV��WR�XVH�WKHP��GLH�EDVLF�MRLQW�PXVW�EH�DWWDFKHG�WR�WKH�ULJKW�ZULVW��*DLQLQJ�D�WRRO�KDQG�PHDQVORVLQJ�D�UHDO�KDQG��DQG�QRQH�RI�WKH�DUWLILFLDO�UHSODFHPHQWV�DUH�DV�IOH[LEOH�RU�DV�GH[WHURXV�DV�WKH�UHDO�WKLQJ��$Q\�FKDUDFWHU�WDNLQJ�DWRRO�KDQG�ORVHV���SRLQWV�RI�3�3���KDYLQJ�ERWK�KDQGV�UHSODFHG�PHDQV�ORVLQJ���3�3��$OO�DUWLILFLDO�OLPEV�ORRN�PHFKDQLFDO�DQG�PHWDOOLF�/DVHU�+DQG��2ULJLQDOO\�GHVLJQHG�DV�D�ZHOGLQJ�WRRO��WKLV�KDV�EHHQ�PRGLILHG�IRU�XVH�DV�D�ZHDSRQ��,W�LV�SRZHUHG�E\�D�VLQJOH�SRZHU�SDFN�ZKLFK�JLYHV�LW�XS�WR����VKRWV��,W�LV�DFFXUDWH�XS�WR�����IHHW������P��DQG�GRHV��'����GDPDJH��7KH�KDQG�LV�EXON\��PHWDOOLF�DQG�KDV�QRILQJHUV��LW�FDQQRW�EH�XVHG�IRU�JULSSLQJ�RU�KROGLQJ�REMHFWV��,W�FDQ�EH�XVHG�IRU�ZHOGLQJ��VKRXOG�WKH�QHHG�DULVH��&RVW�������0LFUR�0DQLSXODWLRQ�+DQG�7KLV�LV�WKH�RQO\�KDQG�WKDW�DGGV�WR�D�FKDUDFWHU
V�3�3��UDWLQJ��,W�LV�VSHFLDOO\�GHVLJQHG�IRU�YHU\�GHOLFDWH�ZRUNVXFK�DV�UHSDLULQJ�HOHFWURQLF�FLUFXLWV�RU�GULYH�PHFKDQLVPV��DQG�ZKHQ�XVHG�IRU�WKLV�SXUSRVH�LW�ERRVWV�D�FKDUDFWHU
V�3�3��E\�WZR�SRLQWVDQG�SURYLGHV�D�VNLOO�ERQXV�RI������&RVW���������5HPRWH�KDQG� 7KH�UHPRWH�KDQG�FDQ�EH�XVHG�DV�D�QRUPDO�KDQG��EXW�LI�VHSDUDWHG�IURP�LWV�RZQHU�LW�FDQ�UHFHLYH�DQG�REH\�UDGLR�VLJQDOVHPLWWHG�E\�LWV�RZQHU�XS�WR������IHHW������P���,W�LV�DV�LI�WKH�FKDUDFWHU�KDG�D�YHU\�ORQJ�DUP��LI�WKH\�IOH[�WKHLU�QHUYHV�WR�PDNH�WKH�KDQGJULS�DQG�WXUQ�WKHLU�DUP��WKH�UHPRWH�KDQG�ZLOO�DOVR�JULS�DQG�WXUQ�DOWKRXJK�LW�PD\�EH�KXQGUHGV�RI�PHWHUV�DZD\��,W�KDV�D�3�6�DQG�3�3��RI����0RVW�UHPRWH�KDQGV�DOORZ�WKH�RZQHU�WR�IHHO�ZKDW�WKH�KDQG�LV�IHHOLQJ��)RU�DQ�DGGLWLRQDO��������KDQGV�FDQ�EH�HTXLSSHG�ZLWK�DQDXWR�UHWULHYDO�V\VWHP��ZKLFK�HQDEOHV�WKH�KDQG�WR�WUDFN�DQG�ILQG�LWV�RZQHU��&RVW��1RUPDO�UHPRWH�KDQG����������6WUHQJWK�KDQG��7KLV�KDQG�IXQFWLRQV�QRUPDOO\��EXW�KDV�DQ�LQ�EXLOW�3�6��RI�����&RVW�������%DVLF�&\EHUQHWLF�/HJ� 6SG����DQG�ORRNV�PHWDOOLF��&RVW���������'DWDSOXJ��$Q�LPSODQW�LQ�WKH�EDFN�RI�WKH�QHFN��ZKLFK�DOORZV�D�FKDUDFWHU�WR�LQWHUIDFH�GLUHFWO\�ZLWK�D�FRPSXWHU��DQG�HQWHU�WKH�PHPRU\�RIWKH�FRPSXWHU�DV�LI�LW�ZHUH�D�YLUWXDO�UHDOLW\��6HH�WKH�VNLOO��&\EHUMDFNLQJ��IRU�PRUH�LQIRUPDWLRQ��&RVW�������%LR�&OHDQVHU��,PSODQWHG�DW�YDULRXV�SRLQWV�ZLWKLQ�D�SHUVRQ
V�ERG\��WKH�UHF\FOH�V\VWHP�ILOWHUV�DQG�UHF\FOHV�ERG\�ZDVWH��7KLV�GRHV�QRWDIIHFW�D�FKDUDFWHU
V�QRUPDO�OLIH��EXW�PHDQV�WKDW�WKH\�FDQ�UHGXFH�WKHLU�LQWDNH�RI�R[\JHQ�E\�����IRU�XS�WR����KRXUV�DQG�VXUYLYH�XS�WR���PLQXWHV�RQ�RQH�OXQJ�IXOO�RI�DLU��DQG�D�ZHHN�ZLWKRXW�IRRG�RU�ZDWHU��&RVW���������6XE�YRFDO���ZD\�UDGLR��7KH�ODU\Q[�DQG�D�VPDOO�VSHDNHU�LQ�WKH�LQQHU�HDU�DUH�LPSODQWHG�ZLWK�D�WLQ\�PLFURSKRQH��7R�EURDGFDVW��RQH�KDVVLPSO\� WR� IRUP� WKH�ZRUGV� LQ� WKH� WKURDW�ZLWKRXW� VSHDNLQJ�RXW� ORXG��$Q\� VSRNHQ�ZRUGV� DUH�DOVR�EURDGFDVW��2QO\� WKH�ZHDUHU� KHDUVUHFHLYHG� EURDGFDVWV�� ([FKDQJLQJ� D� VPDOO� FKLS� EHKLQG� WKH� ULJKW� HDU� FDQ� FKDQJH� WKH� UDGLR� IUHTXHQF\��ZLWKRXW� WKLV� FKLS� WKH� UDGLREURDGFDVWV�RQ�LWV�GHIDXOW�ZDYHOHQJWK��5DQJH�LV�IRXU�PLOHV�����NP���&RVW�������+DUGHQHG�FLUFXLWV��$Q\�SLHFH�RI�ELRZDUH�FDQ�KDYH�LWV�FLUFXLWV�KDUGHQHG�DJDLQVW�WKH�HIIHFWV�RI�HOHFWURPDJQHWLF�VFUDPEOHUV�DQG�(03VIRU�DQ�H[WUD�����RI�LWV�OLVWHG�FRVW�
%LRZDUH�1RWH� 'HSHQGLQJ�RQ�WKH�*DPH�0DVWHU�DQG�W\SH�RI�JDPH�VHWWLQJ��WKH�F\EHUQHWLFV�DQG�ELRQLFV�GHVFULEHG�LQ�+HURHV�8QOLPLWHG�RU5LIWV�FDQ�EH�LQFOXGHG��*0
V�RSWLRQ��
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7KH�0HFKDQRLGV�5HWXUQ6HYHQ�KXQGUHG�\HDUV�DJR�D�0HFKDQRLG�3ODQHWVKLS�HQWHUHG�WKH�)3;�*��'��2'���V\VWHP�DQG�WDUJHWHG�WKH�VHFRQG�SODQHW�LQ�WKHV\VWHP�IRU�IXVLRQ�UHSOHQLVKPHQW���7KH�&RUH�&RQVFLRXVQHVV� LQIRUPHG�LWV�0HFKDQRLG�PDVWHUV� WKDW�WKH�VHFRQG�SODQHW�ZRXOG�SURYLGH�QRHQWHUWDLQPHQW�IRU�WKH�:DVS�KRUGHV�GXH�WR�WKH�ODFN�RI�VHQWLHQW�OLIH�IRUPV���7KH�VHFRQG�SODQHW�FRQVLVWHG�RI�UXGLPHQWDU\�SODQW�OLIH�DQG�WKHEHJLQQLQJV�RI�D�PXOWLFHOOXODU�DQLPDO�OLIH�IRUP���7KH�RUGHU�ZDV�JLYHQ� WR�EHJLQ�IXVLRQ�FRRODQW�FROOHFWLRQ�EHIRUH�WKH�FRPPHQFHPHQW�RISODQHWDU\�FUXVW�VWULSSLQJ���7KH�0HFKDQRLG�3ODQHWVKLS�VXQN�LWV�ILYH��PDVVLYH�WDORQV�LQWR�WKH�VHFRQG�SODQHW
V�PDMRU�RFHDQ�DQG�DFWLYDWHGJLDQW�JUDYLWDWLRQDO�SXPSV���2YHU�WKH�QH[W�GD\��WKH�3ODQHWVKLS�GUDLQHG�SODQHW�)3;�*��'��2'���%HWD��RI�LWV�YHU\�RFHDQV���7KH�SURFHVVHQVXUHG� WKDW� DW� OHDVW� D� IUDFWLRQ� RI� WKH� VHD�OLIH�ZRXOG� UHPDLQ� LQWDFW�� �0HFKDQRLG�(QJLQHHUV� GLVFRYHUHG� WKDW� VXQOLJKW� ILOWHULQJ� DQG�DQDFWLYH�ELRVSKHUH�ZLWKLQ�WKH�KROGLQJ�WDQNV�SUHYHQWHG�WKH�FRRODQW�IURP�VWDJQDWLQJ�7KH�PDVVLYH�JUDYLWDWLRQDO�IRUFHV�DW�ZRUN�VKRRN�WKH�VLQJOH�SODQHWDU\�VDWHOOLWH�IURP�LWV�RUELW�DQG�IRUFHG�WKH�SODQHWRLG�DZD\�RQWRD� URJXH� FRXUVH� WKURXJKRXW� WKH� VRODU� V\VWHP�� �7KRVH�VDPH�JUDYLWDWLRQDO� IRUFHV� FUHDWHG� ILVVXUHV� DQG� IUDFWXUHV� WKURXJKRXW� WKH�SODQHW
VFUXVW��VSHZLQJ�RXW�YROFDQLF�HUXSWLRQV�RI�ODYD�DQG�PDJPD�:KHQ� WKH� RFHDQV� ZHUH� GUDLQHG�� WKH� PDVVLYH� WHQGULOV� UHWUDFWHG� IDU� HQRXJK� WR� DOORZ� WKH� SODQHW� WR� RUELW� QDWXUDOO\�� � 7KH0HFKDQRLG�3ODQHW�NLOOHU�PDLQWDLQHG�LWV�SRVLWLRQ��DOORZLQJ� WKH�FRQWLQHQWV� WR�VORZO\�SDVV�E\�� �:KHQ�UHDGLQJV�VXJJHVWHG� WKDW� WKH�PRVWIHUWLOH� DQG� QXWULHQW� ULFK� ODQGPDVV� EH� EHQHDWK� WKH� JLDQW� FODZV�� WKH\� DJDLQ� GHVFHQGHG� LQWR� FUXVW�� GUDJJLQJ� WKH� 3ODQHWVKLS� FORVHU� DQGLQFUHDVLQJ�WKH�DOUHDG\�LQFUHGLEO\�GHVWUXFWLYH�JUDYLWDWLRQDO�HIIHFW���3RZHUIXO�WUDFWLRQ�EHDPV�WKHQ�PHWKRGLFDOO\�VWULSSHG�WKH�SODQHW�RI�LWVRXWHU�FUXVW��DOORZLQJ�PDJPD�WR�VSHZ�IRUWK��XQUHVWULFWHG�E\�WKH�NLORWRQV�RI�URFN�EHLQJ�VHL]HG�E\�WKH�3ODQHW�NLOOHU���,QVLGH�WKH�3ODQHWVKLS�JLJDQWLF�PDWWHU�VRUWHUV�FDPH�LQWR�SOD\���7KH�GLUW�DQG�URFNV�ZHUH�SXW�WKURXJK�DOO�NLQGV�RI��3DUWLFDOLVHUV��DQG�FHQWULIXJHV�WR�JHW�WKH�EHVWJUDGH�RI�IXVLRQ�IXHOV�VHSDUDWHG�IURP�WKH�OLJKWHU�JUDGHV�ZKLFK�ZHUH�PRUH�XVHIXO�IRU�QLWURJHQ�H[WUDFWLRQ�6ORZO\�EXW�VXUHO\�� WKH�XSSHU�FUXVW�RI� WKH�SODQHW�)3;�*��'��2'���%HWD�GLVDSSHDUHG� LQWR� WKH�KXJH�PDZ�RI� WKH�0HFKDQRLG3ODQHWVKLS���7KH�UHPDLQLQJ�DWPRVSKHUH�DQG�ZDWHU�HVFDSHG�LQWR�VSDFH�HLWKHU�YDSRULVLQJ�LQVWDQWO\�RU�FOXPSLQJ�WR�VRLO�WR�IRUP�LFH���:LWKQR�DWPRVSKHUH�WR�NHHS�WKH�VXQ
V�KHDW�LQ��WKH�VXUIDFH�FRROHG�TXLFNO\���0ROWHQ�PDJPD�VSHZLQJ�WR�WKH�VXUIDFH�TXLFNO\�IRUPHG�VHPL�VROLGFUXVWV�RU�ZDV�VKDNHQ� IUHH� LQWR�RUELW�� �$IWHU� IRXU�GD\V��WKH�UHPDLQLQJ�FRUH�PDWHULDOV�H[SDQGHG� LQWR�VSDFH�DV� WKH�SODQHW
V�JUDYLWDWLRQDOILHOG�ZHDNHQHG�WR�WKH�SRLQW�RI�IUDFWXUH�7KH�0HFKDQRLG�3ODQHWVKLS�KDG�SHUIRUPHG�DQRWKHU�VWDQGDUG�SODQHW�VWULS�DQG�ZRXOG�SRZHU�XS�WKH�K\SHU&�GULYHV�WR�VHQG�LWVHOILQWR� WKH� YRLG� IRU� WKH� QH[W� WDUJHW�� � +RZHYHU�� WKH� K\SHU&� GULYHV� ZRXOG� QRW� HQJDJH�� � $� GLVWUHVV� VLJQDO� ZDV� VHQW� RXW� WR� WKH� QHDUHVW0HFKDQRLG�YHVVHO���$�VL[�PRQWK�ZDLW�ZRXOG�EH�QHFHVVDU\�9DULRXV�DOWHUQDWH�SODQV�ZHUH�PRRWHG�IURP�WKH�EHJLQQLQJ���(QJDJLQJ�WKH�VWDQGDUG�WKUXVWHUV�WR�EHJLQ�D�VORZ�WUDMHFWRU\�RXW�RI�WKHVRODU� V\VWHP�ZRXOG�SURYH� WR� EH� WRR� FRVWO\� LQ� IXVLRQ� UHVHUYHV� RQFH� WKH� VRODU� HQHUJ\� FROOHFWRUV� EHFDPH�ZRUWKOHVV� ZLWK� WKH� H[WHQGHGGLVWDQFH�IURP�WKH�VXQ�+HOS� DUULYHG� LQ� WKH� IRUP� RI� D� WDVN� IRUFH� RI�0HFKDQRLG�%DWWOHFUXLVHUV�� �8QIRUWXQDWHO\� IRU� WKH�0HFKDQRLGV� VWDWLRQHG� RQ� WKH3ODQHWVKLS��WKH�WDVN�IRUFH�ZDV�SDUW�RI�WKH�$EHUUDQW�0HFKDQRLG�6WUDLQ �VHH�5LIWV�6RXUFHERRN����7KH�0HFKDQRLGV����7KH�3ODQHWNLOOHU
VWKUHH�%DWWOHFUXLVHUV�ZHUH�VHQW�LQWR�EDWWOH�LQ�DQ�DWWHPSW�WR�GZLQGOH�GRZQ�WKH�$E0�%DWWOHJURXS�EHIRUH�WKH\�DSSURDFKHG�WKH�3ODQHWVKLS�
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)LJXUH�� ,
P�DVVXPLQJ�WKLV�LV�D�0HFKDQRLG�%DWWOHVKLS"7KH�$E0�WDVN�IRUFH�GLVFRYHUHG�WKDW�LWV�RZQ�K\SHU&�GULYHV�ZHUH�QRW�LPPXQH�WR�WKH�3ODQHWVKLS
V�SUHGLFDPHQW���$IWHU�VHQGLQJDQ�RSHQ�ZDUQLQJ� WR�DOO�0HFKDQRLGV� WKDW� WKH�)3;�*��'��2'��� V\VWHP� LV�RII� OLPLWV� GXH� WR�XQNQRZQ�QDWXUDO� SKHQRPHQD�� WKH�$E0VZRUNHG�RQ�D�SODQ�RI�DFWLRQ�� �7KH�$E0�%UDLQV�GHFLGHG�WKDW� LI� WKH\�ZHUH� WR�KDYH�DQ\�FKDQFH�DW�DYRLGLQJ�EHLQJ�VWUDQGHG� LQ� WKLV� VRODUV\VWHP�WKH\�ZRXOG�EH�EHWWHU�RII�ZRUNLQJ�ZLWK�WKH�IDFLOLWLHV�RI�D�IXOO\�ZRUNLQJ�3ODQHWVKLS���7KH�RQO\�REVWDFOH�LQ�WKH�$E0�%UDLQ
V�SODQVZDV�WKH�PLOOLRQV�RI�DJLWDWHG�0HFKDQRLGV�KRXVHG�RQ�WKH�SODQHW��7KH�3ODQHWVKLS�0HFKDQRLGV�GHFLGHG�WKDW�WKH�$E0�EDWWOHVKLSV�ZRXOG�EHXVHIXO�IRU�DQ�DWWHPSW�WR�UHWUHDW�IURP� WKH�V\VWHP��ZKLOH� WKH�$EHUUDQW�0HFKDQRLGV�ZDQWHG� WKH�3ODQHWVKLS�VR�DV� WR�GHYHORS�PHWKRGV� WRHVFDSH�WKH�V\VWHP�$� PDVVLYH� FDPSDLJQ� EHJDQ� RQ� ERWK� VLGHV� WR� WDNH� WKHLU� UHVSHFWLYH� REMHFWLYHV�� � 7KH� UHVXOW� ZDV� WKUHH� GHVWUR\HG� $E0%DWWOHFUXLVHUV� DQG� PDVVLYH� ORVVHV� LQ� 0HFKDQRLG� OLIH�� � 7KH� UHPDLQLQJ� IRXU� $E0� %DWWOHFUXLVHUV� ZHUH� FDSWXUHG� E\� WKH� 3ODQHWVKLS0HFKDQRLGV�ZKLOH� WKH�PDMRULW\�RI� WKH�$E0�IDFWLRQ�ZDV�ZLSHG�RXW� ILJKWLQJ� LQ� WKH�XSSHU� VXEWHUUDQHDQ� OHYHOV�� �:LWK� WKH�3ODQHWVKLS
VVLQJOH�2YHUORUG�0HFKDQRLG�� GHDG�� WKH�RQO\�3ODQHWVKLS�%DWWOHFUXLVHU� UHPDLQLQJ� MRLQHG�ZLWK� WKH� IRUPHU� $E0� FUDIW� LQ� HYDFXDWLQJ� WKHVXUYLYLQJ�0HFKDQRLG�SRSXODWLRQ�7KH�3ODQHWVKLS�ZDV�DEDQGRQHG�DIWHU�EHLQJ�SODFHG�RQ�D��6WDQG�E\��FRQGLWLRQ���7KH�0HFKDQRLGV�ZRXOG�QRW�FRQVLGHU�GHVWUR\LQJWKH�3ODQHWVKLS�DV� WKH� OLYLQJ�&RUH�&RQVFLRXVQHVV�ZDV� D� �FKLOG��RI� WKHLU� WHFKQRORJ\� DQG�D� NLQGUHG� VSLULW�� �%XW� WKH\�ZRXOG� FRQVLGHU� DWDFWLFDO�UHWUHDW�ZKLOH�0HFKDQRLG�VSHFLDOLVWV��WR�VROYH�WKHLU�SUHGLFDPHQW��ZRUNHG�RQ�WKH�GDWD�WKH\�KDG�JDWKHUHG�:KLOH�WKH�0HFKDQRLGV�ZHUH�JXLOW\�ZLWK�WKHLU�GHFLVLRQ��WKH\�DEDQGRQHG�WKH�3ODQHWVKLS�DQG�VHW�RXW�WR�HVFDSH�ZKDWHYHU�UDGLDWLRQHIIHFW�ZDV�FULSSOLQJ�WKH�K\SHU&�GULYHV��7KH�UHPDLQLQJ�0HFKDQRLGV�IOHG�WKH�VRODU�V\VWHP�XVLQJ�VWDQGDUG�VSDFH�GULYHV�LQ�DQ�DWWHPSW�WRIOHH�)3;�*��'��2'���0RUH� DERXW� WKH� ROG� DQG� QHZ�0HFKDQRLGV�� WKHLU� FRQWLQXLQJ� FRQIOLFW�� SKLORVRSKLHV�� DOOLHV� DQG� WKH� XQLYHUVH� ZLOO� DSSHDU� LQ�0HFKDQRLG�6SDFH���7KH�5ROH�3OD\LQJ�*DPH��WHQWDWLYHO\�VFKHGXOHG�IRU�������VRUU\��
0HFKDQRLG�$OWDQLQH���0RRQ�9DULDQWV2SWLRQDO�&DPSDLJQ�9LOODLQV

7KH�3ODQHWVKLS�0HFKDQRLGV�GLG�QRW�HVFDSH�WKH�V\VWHP���7KH�$E0�%UDLQV�OHIW�D�IHZ�VXUSULVHV�IRU�WKH�ZRXOG�EH�YLFWRUV�LQ�WKHLUFDSWXUHG�%DWWOHFUXLVHUV���3URJUDPPHG�WR�UHVSRQG�WR�WKH�ULJKW�VHQVRU�GDWD�LQ�WKH�QDYLJDWLRQDO�FRPSXWHUV��WKH�HVFDSLQJ�%DWWOHFUXLVHUV�DOOVXIIHUHG�FDWDVWURSKLF�HQJLQH�IDLOXUH�� �:KLOH�WKH�LQHUWLD�RI� WKH�%DWWOHFUXLVHUV�ZRXOG�HYHQWXDOO\�FDUU\� WKHP�ZHOO�RXW�RI� WKH� V\VWHP��WKHDOUHDG\�EDWWOH�GDPDJHG�V\VWHPV�ZRXOG�QRW�VXUYLYH�HYHQ�D�IXOO�HPHUJHQF\�VWDVLV�VKXWGRZQ���7KH�F\ERUJV�ZRXOG�QRW�EH�DEOH�WR�WUXVW�WKHV\VWHPV�RQ�WKUHH�RXW�RI�WKH�IRXU�%DWWOHFUXLVHUV�WR�KROG�WKHP�LQ�VWDVLV�IRU�WKH�GXUDWLRQ�RI�WKHLU�XQSRZHUHG�MRXUQH\���&RPPXQLFDWLRQV�WRWKH� 0HFKDQRLG� KLJK� FRPPDQG� SURYHG� IUXLWOHVV� DOWKRXJK� LW� GLG� DSSULVH� WKH� 0HFKDQRLG� &HQWUDO� ,QWHOOLJHQFH� RI� WKH� VLWXDWLRQ�� � 7KH%DWWOHJURXS�ZDV�RQ�LW
V�RZQ�,W�ZDV�GHFLGHG�WKDW�DOO�IRXU�%DWWOHFUXLVHUV�ZRXOG�VWLFN�WRJHWKHU�DV�WKH�0HFKDQRLG�%UDLQV�KDG�FDOFXODWHG�DQ�RSSRUWXQLW\���%\�WKHWLPH�WKH�GDPDJH�FRXOG�EH�VXIILFLHQWO\� UHSDLUHG� WR�VORZ� WKHLU� LQHUWLDO�YHORFLW\�DQG�UHYHUVH�FRXUVH�WR�PDNH� WKHLU�ZD\�EDFN� WR�)3;�*��'��2'����D�UDWKHU�LURQLF�VDYLRXU�ZRXOG�EH�LQ�UDQJH�7KH� VLQJOH� QDWXUDO� VDWHOOLWH� RI� )3;�*��'��2'���%HWD� KDG� VHWWOHG� LQWR� DQ� HUUDWLF� RUELW� WKDW� ZRXOG� WDNH� LW� FORVH� WR� WKH%DWWOHJURXS
V�SURMHFWHG�UHWXUQ�FRXUVH���7KH�PRRQ�WKDW�ZDV�VOLQJVKRW�IURP�WKH�RUELW�RI�LWV�PRWKHU�SODQHW�ZRXOG�SURYLGH�WKH�%DWWOHJURXSZLWK�D�PXFK�QHHGHG�SRZHU�VXSSO\��WKH�PRRQ
V�VWLOO�YROFDQLFDOO\�DFWLYH�FRUH��DQG�WKH�UDZ�PDWHULDOV�QHHGHG�WR�FRQVWUXFW�D�IDFLOLW\� WKDWZLOO� KRXVH� WKH�0HFKDQRLGV� LQ� VWDVLV��8QWLO� WKH�%UDLQV�FRXOG� GHYHORS� D�PHDQV� WR� HVFDSH� DQG�EHIRUH� WKH�PRRQ
V�RUELW� SODFHG� LW� FORVHHQRXJK�WR�WKH�3ODQHWVKLS�LQ�WKH�QH[W�IHZ�FHQWXULHV��WKH�0HFKDQRLGV�ZHUH�JRLQJ�LQWR�VWDVLV���7KH�%DWWOHFUXLVHUV�ZHUH�EXULHG�LQWR�D�ODUJHOXQDU�FUDWHU�DQG�WKHLU�V\VWHPV�MRLQHG�WR�FUHDWHG�D�KXJH�LQWHUFRQQHFWHG�EDVH�� �8VLQJ� WKH�FRPELQHG�V\VWHPV�WKH�0HFKDQRLGV�FUHDWHG�DYLDEOH�VWDVLV�V\VWHP�WKDW�ZRXOG�NHHS�WKH�FRQVLGHUDEOH�0HFKDQRLG�IRUFH�SUHVHUYHG�WR�EH�ZDNHQHG�RQH�GD\�
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7KH�%UHDNWKURXJK7KH� 0HFKDQRLG� %UDLQV� DQG� WKH� FRQWLQXDOO\� UH�FORQHG� 0DQWLV� DQG� 2FWRSXV� 0HFKDQRLGV� �FKRVHQ� WR� OLYH� RXW� WKHLU� OLYHVGLVFRYHULQJ� D� PHWKRG� RI� HVFDSH�� GHYHORSHG� D� EUHDNWKURXJK� DURXQG� IRUW\�HLJKW� \HDUV� DJR�� � 8VLQJ� WKH� OLPLWHG� VXUYLYLQJ� IDEULFDWLRQV\VWHPV� DYDLODEOH� RQ� WKH� DJLQJ� EDVH�� WKH� 0HFKDQRLGV� GHYHORSHG� QHZ� FDVLQJV� WR� FRPEDW� WKH� UDGLDWLRQ� HIIHFWV�� � $V� WKH� VFLHQWLVWVGLVFRYHUHG�PRUH�DQG�PRUH�DERXW� WKH�P\VWHULRXV� UDGLDWLRQ�� WKH\�GHWHUPLQHG� WKDW�ZKLOH� WKH�UDGLDWLRQ�GLG�QRW� VHHP� WR�EH� LPPHGLDWHO\KDUPIXO��WKH�QHZ�FDVLQJV�ZRXOG�HQVXUH�WKDW�WKH�UDGLDWLRQ�GRHV�QRW�SHUPHDWH�LQWR�WKH�0HFKDQRLG�RUJDQLVP�RQFH�WKH\�HPHUJH�IURP�WKHLUEXULHG�EDVH�7KH�0HFKDQRLG� VFLHQWLVWV� GLVFRYHUHG� WKDW� JDVHRXV� LVRWRSHV� IURP� WKH�VWUDQJH�JDV�PRRQ� RUELWLQJ� WKH� WKLUG�SODQHW�RI�)3;�*��'��2'��� VRPHKRZ� QXOOLI\� WKH� UDGLDWLRQ�� � 7KH� SODQ� ZDV� WR� DVVHPEOH� D� VWULNH� WHDP� DERDUG� WKH� RQO\� UHPDLQLQJ�� IXQFWLRQDO� 6SLGHU)RUWUHVV�DQG�VHQG� LW� WR� WKH�3ODQHWVKLS�� �7KH�0HFKDQRLGV� KDG�SOHQW\� RI� WLPH� WR� VSDUH�DV� WKH\� QRZ�KDG� QR� UHOLDEOH� VWDU� GULYH�DQG� WKH3ODQHWVKLS�ZRXOG�QRW� FRPH�ZLWKLQ� UDQJH�IRU�QHDUO\� ILIW\�\HDUV�� �7KH�VWULNH� WHDP�ZRXOG� WKHQ�UHDFWLYDWH� WKH�3ODQHWVKLS� DQG�VHQG� LW� WRSODQHW�VWULS� WKH� JDV�PRRQ� RUELWLQJ� WKH� WKLUG� SODQHW�� �:LWK� WKH� LVRWRSHV� FDUHIXOO\� VWRUHG�� WKH� IXVLRQ� UHDFWLRQV� VKRXOG� WKHRUHWLFDOO\� EHWDLORUHG�WR�QHJDWH�WKH�UDGLDWLRQ�DIIHFWV�DQG�VHQG�WKH�3ODQHWVKLS�RQ�LWV�ZD\�8QIRUWXQDWHO\� WKH�0RWKHUVKLS� IDLOHG� WR� UHVSRQG� WR� DQ\� UHDFWLYDWLRQ� FRGHV� YLD� SVLRQLF� RU� VWDQGDUG� FRPPXQLFDWLRQV�� � 7KHGHFLVLRQ�ZDV�PDGH�WR�DVVHPEOH�D�XQLW�RI�0HFKDQRLGV�WR�WUDYHO�WR�WKH�0RWKHUVKLS�DQG�EHJLQ�D�FRPSOHWH�UHDFWLYDWLRQ���7KH�WRWDO�ODFN�RISVLRQLF�FRPPXQLFDWLRQV�ZLWK� WKH�&RUH�&RQVFLRXVQHVV�FRQFHUQHG�PDQ\�%UDLQ�0HFKDQRLGV�� �7KH\�KRSHG� WKDW� WKH�VDPH�UDGLDWLRQ� WKDWWUDSSHG�WKHP�LQ�WKH�V\VWHP�ZDV�QRW�DOVR�DIIHFWLQJ�WKH�KXJH�RUJDQLVP�WKDW�FRQWUROOHG�WKH�3ODQHWVKLS�(YHU\�0HFKDQRLG�WUDYHOOLQJ�WR�WKH�0RWKHUVKLS�ZRXOG�EH�HQFDVHG�LQ�D�QHZ�DOOR\� WKDW�SUHYHQWV�WKH�P\VWHULRXV�UDGLDWLRQ�IURPSRVVLEO\�DIIHFWLQJ� WKHLU�V\VWHPV�� �7KH�QHZ�0HFKDQRLG� F\ERUJ�XQLWV�KDYH�EHHQ�VSHFLILFDOO\� GHYHORSHG� IRU� WKH�PLVVLRQ� DW� KDQG�� �7KHWDVNIRUFH�PXVW�ODQG�D�PRGLILHG�6SLGHU�)RUWUHVV�RQWR�WKH�0RWKHUVKLS�DQG�EHJLQ�WKH�LQWHQVLYH�WDVN�RI�ZDNLQJ�XS�DQ�HQWLUH�3ODQHWVKLS�
$$OOWWDDQQLLQQHH ''UUDDJJRRQQIIOO\\ 99DDUULLDDQQWW%HFDXVH� RI� WKH� QDWXUH� RI� WKH� UHFRYHU\PLVVLRQ�� WKH�0HFKDQRLG�%UDLQV�FRXOG�QRW� LQFOXGHDOO� WKH� QHFHVVDU\� 0HFKDQRLGV� IRU� WKH� PLVVLRQVZLWK� WKHLU� FXUUHQW� FRPPDQG� DQG�0HFKDQRLG� XQLWVWUXFWXUHV�� � 7KH� %UDLQV� GHFLGHG� WKDW� D� EUHHGLQJSURJUDP� ZRXOG� FRPPHQFH� WR� GLVWLO� WKH� WUDLWVQHHGHG� IURP� WKH� 5XQQHU� FORQHV� DQG� WKH� :DVSFORQHV� DQG� FRPELQH� WKHP� LQWR� D� OLPLWHGSURGXFWLRQ�0HFKDQRLG�GHVLJQDWHG� WKH�'UDJRQIO\�7KH�'UDJRQIO\� LV�D�FRPSOHWHO\� QHZ�FDVLQJ�EDVHGRQ�DGYDQFHG�SURWRW\SHV�RI�D�QHZ�6NLPPHU� URERWGHVLJQ� 7KH�$OWDQLQH�'UDJRQIO\�LV�HIIHFWLYHO\�WKHFDSWDLQ�LQ�WKH�0HFKDQRLG�KLHUDUFK\��$V�VHFRQG�LQFRPPDQG�� WKH\� DUH� UHVSRQVLEOH� IRU� FRPPDQGLQJDQG� FRRUGLQDWLQJ� WURRSV� DQG� KDQGOLQJ� JHQHUDORSHUDWLRQV�� 7KH\� DUH� -DFNV�RI�DOO�WUDGHV�� ZLWK� DQHPSKDVLV� RQ� WKH� VFLHQFHV�� HOHFWURQLFV� DQGPHFKDQLFV� DQG� \HW� DUH� LQWHOOLJHQW� SUHGDWRUV� WKDWDUH� EROG�� DJJUHVVLYH� DQG�FXQQLQJ��7KH\� DUH� HYHQPRUH� FUHDWLYH�� UHVRXUFHIXO� DQG� LQJHQLRXV� WKDQWKHLU� SUHGHFHVVRUV�� WKH�5XQQHUV�� DUH�� 7KLV� FORQH�W\SH� LV� WKH� UHVXOW� RI� WKH� GHVSHUDWH� QHHG� IRUGHGLFDWHG� RSHUDWLYHV� WR� SHUIRUP� VSHFLILF� GXWLHV�2QFH� WKH� EDWFK� RI� FORQHV� GHYHORSHG� IRU� WKH'UDJRQIO\�FDVLQJV�DUH�FRPSOHWHG��WKH�RULJLQDO�ELRORJLFDO�EOXHSULQWV�ZLOO�EH�VWRUHG�IRU�IXUWKHU�UHYLHZ�E\�WKH�0HFKDQRLG�+LJK�&RPPDQGDQG�QR�PRUH�ZLOO�EH�SURGXFHG���7KH�0HFKDQRLGV�ILQG�LW�GLVWDVWHIXO�WR�FUHDWH�D�WRWDOO\�QHZ�RIIVKRRW�RI�WKHLU�UDFH�IRU�D�VSHFLILF�PLVVLRQDQG�WKHQ�QRW�DOORZLQJ�WKH�QHZ�EUHHG�RI�0HFKDQRLG�WR�EHFRPH�SDUW�RI�0HFKDQRLG�VRFLHW\���7KH�FRPSOLFDWHG�'UDJRQIO\�FDVLQJ�LV�DOVRQRW�DV�HIILFLHQW�DV�FRQVWUXFWLQJ�WKH�VHSDUDWH�5XQQHU�DQG�:DVS�XQLWV�6DGO\�WKH�UXVKHG�QDWXUH�RI�WKH�JHQH�VSOLFLQJ�DQG�FORQLQJ�SURGXFHG�DQ�XQVWDEOH�0HFKDQRLG�WKDW�VRPHKRZ�IHHOV�ERWK�KDOYHV�RILWV�KHULWDJH���7KH�SUREOHPV�ZLOO�QRW�EH�DSSDUHQW�XQWLO�GXULQJ�WKH�PLVVLRQ�ZKHQ�WKH\�ZLOO�EH�FRQIURQWHG�ZLWK�D�SRSXODWLRQ�RI�KXPDQRLGVOLYLQJ�RQ�D�0HFKDQRLG�3ODQHWVKLS�
0RGHO�7\SH��$OWDQLQH�'UDJRQIO\���&DSWDLQ�$LU�)RUFH&ODVV��&\ERUJ0�'�&�E\�/RFDWLRQ�)RUZDUG�/DVHUV����������HDFK

)LJXUH��� ,�MXVW�WKLQN�WKLV�PRGHO�ZRXOG�ORRN�JUHDW�ZLWK�EXONLHU�DUPV��EDWWOHSRG�RVWULFK�OHJVDQG�VRPH�3%&V�PRXQWHG�RQ�WRS�
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7RS�PRXQWHG�3DUWLFOH�%HDP�&DQQRQ����������HDFK8SSHU�$UPV����������HDFK5HWUDFWDEOH�/HJV����������HDFK:LQJV�����������HDFK6WDELOLVHU�:LQJV����������HDFK$QWHQQD�$VVHPEO\�����7XUELQH�7KUXVWHU�DVVHPEO\������&RQWDLQPHQW�&KDPEHU������+HDG������0DLQ�%RG\�������'HVWUR\LQJ�WKH�KHDG�ZLOO�HOLPLQDWH�DOO�RSWLFV�DQG�VHQVRU\�V\VWHPV�DQG�UHGXFHV�WKH�PD[LPXP�VSHHG��WKH�QXPEHU�RI�PHOHH�DWWDFNV�DQGDOO�ERQXVHV�E\�KDOI��1RWH��7KH�KHDG�LV�D�VPDOO�DQG�GLIILFXOW�WDUJHW�WR�KLW��7KXV��LW�FDQ�RQO\�EH�KLW�ZKHQ�D�FKDUDFWHU�PDNHV�D�FDOOHGVKRW�DQG�HYHQ�WKHQ�WKH�DWWDFNHU�LV�����WR�VWULNH�'HSOHWLQJ� WKH�0�'�&� RI� WKH�PDLQ� ERG\� GHVWUR\V� WKH� F\ERUJ
V�PHFKDQLFDO� ERG\� KRXVLQJ�� KRZHYHU�� WKH� RUJDQLVP
V� HQYLURQPHQWDOFRQWDLQPHQW�FKDPEHU��HIIHFWLYHO\�WKH�SLORW
V�FRPSDUWPHQW��FRQWDLQV�WKH�PDMRULW\�RI�WKH�OLYLQJ�RUJDQLVP��7KH�0HFKDQRLG�RUJDQLVPFDQ�EH�UHVFXHG�DQG�LQVWDOOHG�LQWR�DQRWKHU�PHFKDQLFDO�ERG\�RI�WKH�VDPH�GHVLJQ��([FHSW�IRU�LWV�SVLRQLF�SRZHUV��WKH�FUHDWXUH�LV�WRWDOO\KHOSOHVV�DQG�ZLOO�GLH�ZLWKLQ��'��GD\V�6SHHG5XQQLQJ����PSK�������NP��PD[LPXP��1RWH�WKDW�WKH�DFW�RI�UXQQLQJ�GRHV�QRW�WLUH�WKH�0HFKDQRLG�LQVLGH�/HDSLQJ��7KH�SRZHUIXO�URERW�OHJV�FDQ�OHDS�XS�WR����IHHW���P��KLJK�RU�DFURVV�XQDVVLVWHG�E\�SVLRQLF�WHOHNLQHVLV��7KUXVWHU�%RRVWHG�OHDSVFDQ�WDNH�WKH�'UDJRQIO\�DOPRVW�WULSOH�WKRVH�GLVWDQFHV�)O\LQJ��0DFK���������PSK������NP���FUXLVLQJ�VSHHG�LV�W\SLFDOO\�D�VORZ����PSK�����NP���7KH�IO\LQJ��VSHHG�DQG�DHULDO�PRYHPHQW�LVPDGH�SRVVLEOH�E\�D�PHQWDOO\�FRQWUROOHG�DQWL�JUDYLW\�V\VWHP��7KH�'UDJRQIO\�FDQ�DWWDLQ�LQFUHGLEOH�VSHHGV�ZKLOH�PDLQWDLQLQJ�DEVROXWHFRQWURO�DQG�SUHFLVLRQ�PDQRHXYULQJ��7KH�V\VWHP� LV� VR�DPD]LQJ� WKDW� WKH�'UDJRQIO\� FDQ�JR� IURP��� WR�0DFK��� LQ� ILYH� VHFRQGV� DQGFRPH�WR�D�FRPSOHWH�VWRS�LQ�DQ�LQVWDQW��0D[LPXP�DOWLWXGH�LV�YLUWXDOO\�XQOLPLWHG�5DQJH��8QOLPLWHG�
6WDWLVWLFDO�'DWD+HLJKW�����IHHW�����P��ZLWK�KHDG�DQG�/HJV�H[WHQGHG����IHHW�����P��LQ�)OLJKW�PRGH�:LGWK�����IHHW�����P��IURP�ZLQJWLS�WR�ZLQJWLS�/HQJWK����IHHW������P�:HLJKW������WRQV&DUJR��1RQH�$UPRXUHG� %RG\�� 7KH� F\ERUJ� ERG\� LV� D� IXOO� HQYLURQPHQWDO� V\VWHP� ZLWK� LQWHUQDO� FRROLQJ�� DLU� SXULILFDWLRQ� DQG� LQGHSHQGHQW� R[\JHQVXSSO\�DV�LV�FRPPRQ�WR�PRVW�VXLWV�RI�SRZHU�DUPRXU��7KLV�DOVR�PDNHV�WKH�FUHDWXUH�LPSHUYLRXV�WR�SRLVRQ��JDV��DQG�ELRORJLFDO�DJHQWVXQOHVV� WKH� FRQWDLQPHQW� FKDPEHU� LV� EUHDFKHG� E\� GHSOHWLQJ� DOO� LWV�0�'�&�� �1RWH� 7KH�0HFKDQRLG�ZLOO� GLH� LQ� �'��PLQXWHV� LI� WKHFRQWDLQPHQW�FKDPEHU�LV�EUHDFKHG���WKH\�FDQQRW�EUHDWKH�(DUWK
V�DWPRVSKHUH�3RZHU�6\VWHP��$�0HFKDQRLG�SRZHU�FU\VWDO�JLYHV�WKH�F\ERUJ�D�OLIH�RI�����\HDUV�EHIRUH�UHTXLULQJ�D�UHSODFHPHQW�FU\VWDO�$OLJQPHQW��$Q\+RUURU�)DFWRU����3K\VLFDO�6WUHQJWK��(TXDO�WR�D�3�6����2WKHU�$WWULEXWHV�RI�1RWH��,�4��'������0�(��'������0�$��'�����DQG�3�3�(���'�1XPEHU�RI�$WWDFNV�3HU�0HOHH��6L[�SK\VLFDO�RU�SVLRQLF�DWWDFNV�&RPEDW�%RQXVHV �LQFOXGHV�DOO�ERQXVHV������RQ�LQLWLDWLYH�����WR�VWULNH�ZLWK�SDUWLFOH�EHDPV�����WR�VWULNH�ZLWK�D�SXQFK�����WR�VWULNH�RQ�DIO\LQJ�ERG\�EORFN�UDP�����WR�SDUU\�����DXWRPDWLF�GRGJH�ZKHQ�LQ�WKH�DLU��GRHV�QRW�FRXQW�DV�D�PHOHH�DFWLRQ������WR�SXOO�SXQFK�����WRUROO�ZLWK�LPSDFW�����WR�VDYH�YV�KRUURU�IDFWRU��DQG����WR�VDYH�YV�SVLRQLF�DWWDFNV��EXW����WR�VDYH�YV�DOO�IRUPV�RI�PLQG�FRQWURO�3VLRQLFV��0DMRU� SVLRQLF� EXW� FRQVLGHUHG� D� PLQG� PHOWHU�� � �'�[�������� ��6�3� DQG� SRVVHVVHV� DOO� VHQVLWLYH� SVL�SRZHUV� SOXV� K\SQRWLFVXJJHVWLRQ��WHOHNLQHWLF�IRUFH�ILHOG��DQG�WHOHPHFKDQLFV�3HQDOWLHV��5ROO�WR�VDYH�YV�,QVDQLW\�3V\FKRVLV�ZKHQ�GDPDJHG�EH\RQG������RXWQXPEHUHG�RU�WDXQWHG�E\�D�KXPDQRLG���,I�WKH�UROO�IDLOV��WKH0HFKDQRLG�VXIIHUV�D�UDQGRP�3V\FKRVLV��UROO�RQ�WKH�WDEOH����,I�WDXQWHG��WKHUH�LV�D����ERQXV�WR�VDYH�SURYLGHG�WKH�PDLQ�ERG\�0�'&�LVQRW�EHORZ�KDOI�$YHUDJH�/HYHO�RI�([SHULHQFH���'�6NLOOV�RI�1RWH��5DGLR�EDVLF��VFUDPEOHUV��VXUYHLOODQFH��7�9��9LGHR������EDVLF�DQG�DGYDQFHG�PDWK������FRPSXWHU�RSHUDWLRQ������GHWHFWDPEXVK��GHWHFW�FRQFHDOPHQW�� LQWHOOLJHQFH�� WUDFNLQJ��ZLOGHUQHVV� VXUYLYDO��DQG�ODQG�QDYLJDWLRQ�DOO� DW������FRPSXWHU�KDFNLQJ�����SLORW�KRYHU�YHKLFOH�DQG�VSDFHVKLS�DW�����DQG�VWUHHWZLVH������:HDSRQ�SURILFLHQFLHV�LQFOXGH�:�3��HQHUJ\�SLVWRO��HQHUJ\�ULIOH�DQGKHDY\�
:HDSRQ�6\VWHPV���9DULDEOH�/DVHU�7XUUHWV����� 7ZR ODVHU� WXUUHWV�DUH�EXLOW�LQWR�WKH�IRUZDUG�XQGHUFDUULDJH�RI� WKH�'UDJRQIO\��7KH\�DUH�PXOWL�SXUSRVHDSSHQGDJHV� XVHG� DV� ERWK� D� VKRUW�UDQJH� GHIHQVLYH� ZHDSRQ� DQG� D� WRRO�� 7KH�ZHDSRQ� V\VWHP� KDV� LWV� RZQ� WDUJHWLQJ� FRPSXWHU� WKDWDQDO\VHV�WKH�UHIOHFWLYLW\�RI�DUPRXU�DQG�VXEVWDQFHV�DV�ZHOO�DV�GLVWDQFHV��$IWHU�RQH�PHOHH�URXQG��WKH�FRPSXWHU�LV�DEOH�WR�DGMXVW�WR�WKH
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OLJKW�IUHTXHQF\�WKDW�ZLOO�LQIOLFW�PD[LPXP�GDPDJH�WR�WKH�WDUJHW��7KH�WXUUHW�FDQ�URWDWH�����GHJUHHV�DQG�KDV�D����GHJUHH�YHUWLFDO�DUF�RIILUH�3ULPDU\�3XUSRVHV��:HDSRQ�DQG�WRRO�0HJD�'DPDJH���'��0�'��SHU�VLQJOH�EODVW�RU��'��0�'��SHU�GRXEOH�EODVW�(IIHFWLYH�5DQJH�������IHHW������P�3D\ORDG��(IIHFWLYHO\�XQOLPLWHG����7RS�0RXQWHG�3DUWLFOH�%HDP�&DQQRQV��7KLV�0HFKDQRLG�ZHDSRQ�KDV�D�UHPDUNDEOH�UDQJH�DQG�ZKHQ�FRPELQHG�ZLWK�WKH�'UDJRQIO\
VLQFUHGLEOH�VSHHG�DQG�DFFXUDF\��LV�WUXO\�GHYDVWDWLQJ��7KH�ZHDSRQV�KDYH�WKHLU�RZQ�WDUJHWLQJ�FRPSXWHU��ZKLFK�JDXJHV�GLVWDQFHV�DQGDGGV�WR�LWV�DFFXUDF\��(DFK�PRXQW�FDQ�EH�PRYHG�LQGHSHQGHQWO\��ZLWK�D�VZLYHO�RI����GHJUHHV�3ULPDU\�3XUSRVH��$VVDXOW0HJD�'DPDJH���'�[��0�'�RU� �'�[��0�'� �WZR�VHWWLQJV� SHU� VLQJOH� EODVW�RU� �'�[���SHU� VLPXOWDQHRXV�� GRXEOH�EODVW� �DLPHG� DW� WKHVDPH�WDUJHW���$�VLPXOWDQHRXV��GRXEOH�EODVW�FRXQWV�DV�RQH�����PHOHH�DWWDFN�5DWH�RI�)LUH��(TXDO�WR�WKH�QXPEHU�RI�KDQG�WR�KDQG�DWWDFNV�(IIHFWLYH�5DQJH�������IHHW������P�3D\ORDG��(IIHFWLYHO\�XQOLPLWHG����5DLO�*XQV��HQHUJ\�ZHDSRQV�DQG�RWKHU�ZHDSRQV�FDQ�EH�VXEVWLWXWHG�LQ�DQ�HPHUJHQF\�RU�DV�D�EDFN�XS�ZHDSRQ����+DQG�WR�+DQG�&RPEDW��5DWKHU�WKDQ�XVH�D�ORQJ�UDQJH�ZHDSRQ��WKH�0HFKDQRLG�FDQ�HQJDJH�LQ�KDQG�WR�KDQG�FRPEDW�XVLQJ�LWV�FDQQRQEDUUHOV�RU�ZLQJV�DV�D�EOXGJHRQ�5HVWUDLQHG�SXQFK���'�����6��'��&�)XOO�VWUHQJWK�SXQFK���'��0�'.LFN���'��0�'/HDS�.LFN���'��0�'��EXW�FRXQWV�DV�WZR�DWWDFNV�%RG\�EORFN�UDP���'��0�'�DW� ORZ� VSHHGV���'��0�'�DW�0DFK�2QH�RU� �'�[���0�'�DW�0DFK�7ZR��7KH�'UDJRQIO\� KDV� D� �����FKDQFH�RI�NQRFNLQJ�LWV�RSSRQHQW�RII�KLV�IHHW��YLFWLP�ORVHV�LQLWLDWLYH�DQG�RQH�PHOHH�DWWDFN��DW�VSHHGV�XQGHU�0DFK�2QH��D������DW�0DFK�2QH�DQG�D�������FKDQFH�DW�0DFK�7ZR��$OO�VXFK�DWWDFNV�FRXQW�DV�WZR�PHOHH�DFWLRQV�UHJDUGOHVV�RI�WKH�VSHHG����6HQVRU�6\VWHPV�RI�1RWH2SWLFV�� )XOO� RSWLFDO� V\VWHPV�� LQFOXGLQJ� WKH� YLVLEOH� OLJKW� VSHFWUXP�� LQIUDUHG�� XOWUDYLROHW�� SRODUL]DWLRQ�� SDVVLYH� QLJKW� YLVLRQ� �OLJKWDPSOLILFDWLRQ��� WKHUPR�LPDJLQJ�� ODVHU� WDUJHWLQJ��DQG� WHOHVFRSLF��7HOHVFRSLF�RSWLFV�IXQFWLRQ� OLNH�EXLOW�LQ�ELQRFXODU�ZLWK� D� UDQJH�RIDERXW�WZR�PLOHV�����NP���$OO�WKH�RWKHU�RSWLFDO�V\VWHPV�KDYH�D�UDQJH�RI�DERXW������IHHW������P��5DGDU��&DQ�LGHQWLI\�DQG�WUDFN�XS�WR����WDUJHWV�VLPXOWDQHRXVO\��DW�D�UDQJH�RI�WZR�PLOHV�����NP���$SSOLFDEOH�WR�IO\LQJ�WDUJHWV�DW�����IHHWDERYH�WKH�JURXQG�RU�KLJKHU�DV�WKH�UDGDU�FDQQRW�WUDFN�JURXQG�PRYHPHQW�5DGLR�&RPPXQLFDWLRQ��0HGLXP�UDQJH�GLUHFWLRQDO�UDGLR��5DQJH������PLOHV�����NP���7KH�UDGLR�V\VWHP�FDQ�DOVR�HDYHVGURS�RQ�HQHP\WUDQVPLVVLRQV�DQG�WUDFN�WUDQVPLVVLRQV�WR�WKH�VRXUFH������VXFFHVV�UDWLR���WUDFNLQJ�UDQJH�LV�OLPLWHG�WR�PLOHV����NP��%XLOW�LQ�/DQJXDJH�7UDQVODWRU��6DPH�DV�WKH�SRUWDEOH�XQLW��VHH�5LIWV�53*��SDJH�����
$$OOWWDDQQLLQQHH %%UUXXWWHH (([[WWHHUUPPLLQQDDWWRRUU 99DDUULLDDQQWW7KH�0HFKDQRLG�EUXWH�ZDV�GHVLJQHG�WR�EH�D�FRPPDQGHU�RI�OHVVHU�0HFKDQRLGV�DQG�URERWV���OLNH�D�6HUJHDQW�RU�D�/LHXWHQDQW�LQWKH�DUP\��&RQVHTXHQWO\��WKH�%UXWH�([WHUPLQDWRU��DOWKRXJK�D�SUHGDWRU��OLNH�WKH�WUDGLWLRQDO�ZDVS�DQG�H[WHUPLQDWRU��LV�H[WUHPHO\�OR\DO�WRKLV�VXSHULRUV�DQG�KDV�D�FRRO��FDOFXODWLQJ�PLQG��7KLV�PHDQV�XQOLNH�WKH�ZDVS�RU�H[WHUPLQDWRU��WKH�$OWDQLQH�EUXWH�FDQ�FRQWURO�LWV�HPRWLRQVWR�IROORZ�RUGHUV��7KH\�DUH�PHWKRGLFDO�FUHDWXUHV�ZLWK�D�JRRG�KHDG�IRU�WDFWLFV�DQG�FRPPDQG��7KH�3ODQHWVKLS�UHFRYHU\�PLVVLRQ�UHTXLUHVWKDW� WKH� %UXWH� ([WHUPLQDWRU� SURWHFW� WKHLU� 5XQW� 5HSDLU� GURQHV� ZKLOH� WKH� OLWWOH� URERWV� XQGHUWDNH� WKHLU� DVVLJQHG� WDVNV� WR� UHVWRUH� WKH0HFKDQRLG� 3ODQHWVKLS
V� V\VWHPV�� � 7KH� %UXWH� ([WHUPLQDWRU� DOVR� ORYHV� DVVDVVLQDWLRQ�� VHHN� DQG� GHVWUR\� PLVVLRQV� DQG� LQIDQWU\DVVLJQPHQWV��7KLV�FRQGLWLRQLQJ�LV�WKH�UHVXOW�RI�WKH�JHQHWLF�DGDSWDWLRQV�DQG�PRGLILFDWLRQV�WR�SURGXFH�WKH�RIIVKRRW�F\ERUJ��7KHLU�OR\DOW\WR�WKH�0HFKDQRLG�UDFH��D�JHQHWLF�DQG�SV\FKRORJLFDO�ERQG��DOZD\V�NHHSV�WKHP�OR\DO�WR�WKH�0HFKDQRLGV�DQG�WKHLU�FRPPDQGHUV��,I�WKHUHZHUH�D�WUDLWRU�RU�D�URJXH�LQ�D�JURXS�RU�PLVVLRQ��D�%UXWH�([WHUPLQDWRU�ZRXOG�EH�WKH�ILUVW�WR�KXQW�WKHP�GRZQ�DQG�GHVWUR\�WKHP�7KH� %UXWH� ([WHUPLQDWRU� DOVR� FRPHV� ZLWK� WZR� LQWHJUDWHG� URERWV� QDPHO\� D� 5XQW� DQG� $VVDXOW� 'URQH�� � 7KH� 5XQW� KDV� EHHQSURJUDPPHG�WR�DVVLVW�LQ�WKH�0RWKHUVKLS�UHDFWLYDWLRQ�ZKLOH�WKH�DVVDXOW�'URQH�LV�SURJUDPPHG�WR�SURWHFW�WKH�%UXWH�([WHUPLQDWRU�ZKLOHWKH\�JR�DERXW�WKHLU�DVVLJQHG�GXWLHV�7KH�%UXWH�([WHUPLQDWRU� LV� VXVFHSWLEOH� WR� DJJUHVVLRQ� WKDW� VRPHWLPHV� FDXVHV� WKHP� WR� IO\� RXW�RI� FRQWURO� GXULQJ� FRPEDW�� 7KHEORRG�OXVW�MXVW�WDNHV�RYHU�DQG�WKH�FUHDWXUH�ILJKWV�RQ�SXUH�LQVWLQFW�DQG�EHUVHUNHU�UDJH�HVSHFLDOO\�ZKHQ�D�SODQ�GRHV�QRW�SDQ�RXW�SURSHUO\�LQWKH�ILHOG���7KLV�LV�D�VOLJKWO\�PRUH�VWDEOH�FORQH�WKDQ�WKH�'UDJRQIO\�0RGHO�7\SH��$OWDQLQH�%UXWH���,QIDQWU\�OHDGHU�	�WHFKQLFLDQ&ODVV��&\ERUJ0�'�&�E\�/RFDWLRQ�8SSHU�$UPV����������HDFK/RZHU�DUPV�	�KDQGV�����������HDFK/HJV�����������HDFK,RQ�%ODVWHUV����������HDFK&RQWDLQPHQW�&KDPEHU������
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)RUZDUG�3DUWLFOH�%HDP�*XQV����������HDFK+HDG�0DLQ�%RG\������5RERW�+RXVLQJV����������HDFK�7KHVH�WDUJHWV�DUH�FRPSDUDWLYHO\�VPDOO�DQG�GLIILFXOW�WR�KLW���7KXV��WKH\�FDQ�RQO\�EH�KLW�ZKHQ�WKH�DWWDFNHU�PDNHV�D�FDOOHG�VKRW�DQG�HYHQWKHQ�KH�LV�����WR�VWULNH�'HSOHWLQJ� WKH�0�'�&� RI� WKH�PDLQ� ERG\� GHVWUR\V� WKH� F\ERUJ
V�PHFKDQLFDO� ERG\� KRXVLQJ�� KRZHYHU�� WKH� RUJDQLVP
V� HQYLURQPHQWDOFRQWDLQPHQW�FKDPEHU��HIIHFWLYHO\�WKH�SLORW
V�FRPSDUWPHQW��FRQWDLQV�WKH�PDMRULW\�RI�WKH�OLYLQJ�RUJDQLVP��7KH�0HFKDQRLG�RUJDQLVPFDQ�EH�UHVFXHG�DQG�LQVWDOOHG�LQWR�DQRWKHU�PHFKDQLFDO�ERG\�RI�WKH�VDPH�GHVLJQ��([FHSW�IRU�LWV�SVLRQLF�SRZHUV��WKH�FUHDWXUH�LV�WRWDOO\KHOSOHVV�DQG�ZLOO�GLH�ZLWKLQ��'��GD\V�6SHHG5XQQLQJ� ��PSK����NP��/HDSLQJ� ���IHHW���P��KLJK�RU�DFURVV�)O\LQJ�� ,WV� VHFRQGDU\� PHDQV� RI�PRYHPHQW� LV� D� OLPLWHG� DQWL�JUDYLW\� SURSXOVLRQ� V\VWHP� VLPLODU� WR� WKH� 'UDJRQIO\
V�� ��PSK� ����NP��FUXLVLQJ�VSHHG�LV�W\SLFDOO\�DERXW�KDOI��PD[LPXP�DOWLWXGH�LV������IHHW�����P��5DQJH� 8QOLPLWHG�
6WDWLVWLFDO�'DWD+HLJKW�����IHHW����LQFKHV�����P�:LGWK����IHHW����LQFKHV�����P�/HQJWK����IHHW�����P�:HLJKW������WRQV&DUJR��1RQH�$UPRXUHG� %RG\�� 7KH� F\ERUJ� ERG\� LV� D� IXOO� HQYLURQPHQWDO� V\VWHP� ZLWK� LQWHUQDO� FRROLQJ�� DLU� SXULILFDWLRQ� DQG� LQGHSHQGHQW� R[\JHQVXSSO\�DV�LV�FRPPRQ�WR�PRVW�VXLWV�RI�SRZHU�DUPRXU��7KLV�DOVR�PDNHV�WKH�FUHDWXUH�LPSHUYLRXV�WR�SRLVRQ��JDV��DQG�ELRORJLFDO�DJHQWVXQOHVV� WKH� FRQWDLQPHQW� FKDPEHU� LV� EUHDFKHG� E\� GHSOHWLQJ� DOO� LWV�0�'�&�� �1RWH�� 7KH�0HFKDQRLG�ZLOO� GLH� LQ� �'��PLQXWHV� LI� WKHFRQWDLQPHQW�FKDPEHU�LV�EUHDFKHG���WKH\�FDQQRW�EUHDWKH�(DUWK
V�DWPRVSKHUH�3RZHU�6\VWHP��$�0HFKDQRLG�SRZHU�FU\VWDO�JLYHV�WKH�F\ERUJ�D�OLIH�RI�����\HDUV�EHIRUH�UHTXLULQJ�D�UHSODFHPHQW�FU\VWDO�$OLJQPHQW��$Q\+RUURU�)DFWRU����3K\VLFDO�6WUHQJWK��(TXDO�WR�D�3��6����2WKHU�$WWULEXWHV�RI�1RWH��,�4���'������0�(���'������0�$��'������DQG�3�3�(���'��1XPEHU�RI�$WWDFNV�3HU�0HOHH��)LYH�SK\VLFDO�RU�SVLRQLF�DWWDFNV�&RPEDW�%RQXVHV �LQFOXGHV�DOO�ERQXVHV������RQ�LQLWLDWLYH����WR�VWULNH�ZLWK�SDUWLFOH�EHDPV����WR�VWULNH�ZLWK�D�SXQFK�����WR�VWULNH�ZLWK�DIO\LQJ�ERG\�EORFN�UDP����WR�SDUU\����WR�GRGJH����WR�SXOO�SXQFK����WR�UROO�ZLWK�LPSDFW����WR�VDYH�YV�KRUURU�IDFWRU��DQG����WR�VDYHYV�SVLRQLF�DWWDFNV�����WR�VDYH�YV�PDJLF�DQG�SRLVRQ�3VLRQLFV�� 0DMRU� SVLRQLF� EXW� FRQVLGHUHG� D� PLQG� PHOWHU�� �'�[������� ,�6�3� DQG� SRVVHVVHV� DOO� SK\VLFDO� SVL�SRZHUV� SOXV� WHOHSDWK\�HPSDWK\��HOHFWURNLQHVLV��SVL�VZRUG�DQG�PLQG�EORFN�DXWR�GHIHQFH�3HQDOWLHV��5ROO�WR�VDYH�YV�,QVDQLW\�3V\FKRVLV�ZKHQ�GDPDJHG�EH\RQG������RXWQXPEHUHG�RU�WDXQWHG�E\�D�KXPDQRLG���,I�WKH�UROO�IDLOV��WKH0HFKDQRLG�VXIIHUV�D�UDQGRP�3V\FKRVLV��UROO�RQ�WKH�WDEOH����,I�WDXQWHG��WKHUH�LV�D����ERQXV�WR�VDYH�SURYLGHG�WKH�PDLQ�ERG\�0�'&�LVQRW�EHORZ�WKUHH�TXDUWHUV�$YHUDJH�/HYHO�RI�([SHULHQFH���'�6NLOOV�RI�1RWH��$OO�FRPPXQLFDWLRQ�VNLOOV� ���������DOO�PHFKDQLFDO�VNLOOV� ���������EDVLF�HOHFWURQLFV���������DOO�SLORW� UHODWHG�VNLOOV��������� DOO�PLOLWDU\� VNLOOV� ��������� FRPSXWHU�RSHUDWLRQ� DQG�SURJUDPPLQJ� ��� ������ EDVLF�PDWK� �������� SLORW� KRYHU� YHKLFOHV� DQGVSDFHVKLSV����������SURZO����������DQG�GHWHFW�DPEXVK��GHWHFW�FRQFHDOPHQW�� LQWHOOLJHQFH�� WUDFNLQJ��ZLOGHUQHVV� VXUYLYDO��DQG�ODQGQDYLJDWLRQ��DOO��������:HDSRQ�SURILFLHQFLHV�LQFOXGH�:�3��HQHUJ\�SLVWRO��HQHUJ\�ULIOH��KHDY\�HQHUJ\��VZRUG�DQG�EOXQW�
:HDSRQ�6\VWHPV���3DUWLFOH�%HDP�*XQV������$�SDLU�RI�SDUWLFOH�EHDP�JXQV�PRXQWHG�RQ�WKH�WRS�RI�WKH�%UXWH�([WHUPLQDWRU��$OWKRXJK�WHUULEO\�GHVWUXFWLYH�WKHVH� JXQV� DUH� IL[HG� IRUZDUG� DQG� DUH� FRQVLGHUHG� VKRUW�UDQJH� ZHDSRQV� E\� 0HFKDQRLG� VWDQGDUGV�� )XUWKHUPRUH�� WKH� %UXWH([WHUPLQDWRU�PXVW�WXUQ�LWV�HQWLUH�ERG\�WR�SRLQW�DQG�VKRRW�3ULPDU\�3XUSRVH��$VVDXOW0HJD�'DPDJH���'�[���0�'�SHU�VLQJOH�EODVWV�RU��'�[���SHU�VLPXOWDQHRXV��GRXEOH�EODVW��DLPHG�DW�WKH�VDPH�WDUJHW���$�VLPXOWDQHRXVGRXEOH�EODVW�FRXQWV�DV�RQH�����PHOHH�DWWDFN�5DWH�RI�)LUH��(TXDO�WR�WKH�QXPEHU�RI�KDQG�WR�KDQG�DWWDFNV�(IIHFWLYH�5DQJH�������IHHW�����P�3D\ORDG��(IIHFWLYHO\�XQOLPLWHG�DV�LW�LV�SDWFKHG�LQWR�WKH�DUPRXU
V�SRZHU�VXSSO\����,RQ�3XOVH�%ODVWHUV������$�SRZHUIXO�FORVH�UDQJH�ZHDSRQ�WKDW�FDQ�ILUH�VLQJOH�EODVWV�RU�D�WULSOH�SXOVH��7KH�ZHDSRQ�KDV�LWV�RZQ�WDUJHWLQJFRPSXWHU�3ULPDU\�3XUSRVH��$VVDXOW�DQG�H[WHUPLQDWLRQ�0HJD�'DPDJH���'��0�'�SHU�VLQJOH�HQHUJ\�SXOVH�RU��'��0�'�SHU�WULSOH�SXOVH�EODVW��FRXQWV�DV�RQH�PHOHH�DWWDFN���7KH�WZR�LRQ�EODVWHUVFDQ�EH� ILUHG� VLPXOWDQHRXVO\� DW� WKH� VDPH� WDUJHW� LQIOLFWLQJ� HLWKHU� �'��0�'� IURP� GXDO� VLQJOH� EODVWV� RU� �'�[������SHU� GXDO� WULSOH
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EODVWV�5DWH�RI�)LUH��(TXDO�WR�WKH�QXPEHU�RI�KDQG�WR�KDQG�DWWDFNV�(IIHFWLYH�5DQJH�������IHHW�����P�3D\ORDG��(IIHFWLYHO\�XQOLPLWHG��SDWFKHG�LQWR�WKH�DUPRXU
V�SRZHU�VXSSO\����5DLO�JXQV��HQHUJ\�ZHDSRQV�DQG�RWKHU�ZHDSRQV�FDQ�EH�VXEVWLWXWHG�LQ�DQ�HPHUJHQF\�RU�DV�D�EDFN�XS�ZHDSRQ����+DQG�WR�+DQG�&RPEDW��5DWKHU�WKDQ�XVH�D�ORQJ�UDQJH�ZHDSRQ��WKH�0HFKDQRLG�FDQ�HQJDJH�LQ�KDQG�WR�KDQG�FRPEDW�XVLQJ�LWV�FDQQRQEDUUHOV�RU�ZLQJV�DV�D�EOXGJHRQ�5HVWUDLQHG�3XQFK���'������6�'�&�)XOO�6WUHQJWK�3XQFK���'��0�'3RZHU�3XQFK���'��0��'.LFN���'��0�'/HDS�.LFN���'��0�'%RG\�%ORFN�UDP���'��0�'�7KH�%UXWH�([WHUPLQDWRU�KDV�D������FKDQFH RI� NQRFNLQJ� LWV� RSSRQHQW� RII� KLV� IHHW� �YLFWLP� ORVHVLQLWLDWLYH� DQG� RQH� PHOHH� DWWDFN��� EXW� FRXQWV� DV� WZR� PHOHHDFWLRQV�UHJDUGOHVV�RI�WKH�VSHHG����6HQVRU�6\VWHPV�RI�1RWH��6DPH�DV�WKH�'UDJRQIO\�5XQW�5HSDLU�8QLW7KH� UHSDLU� UXQW� IOLHV� DQG� KDV� UHWUDFWDEOH�� HOHFWURPDJQHWLFDGKHVLYH�SDGV�DQG�FDEOH�WR�DWWDFK� LWVHOI� WR� WKH�KXOOV�RI� VSDFHFUDIW�RUDQ\�RWKHU�VWUXFWXUHV��$OWKRXJK�QRW�GHVLJQHG�IRU�FRPEDW��LWV�SURJUDPLQFOXGHV� EDVLF� ILJKWLQJ� DQG� GHIHQVLYH� VNLOOV�� 7KH� UHSDLU� UXQW� ZLOODWWDFN� KXPDQRLGV� RQ� VLJKW�� � 7KH�3ODQHWVKLS� UHFRYHU\� 5XQWV� KDYH� DSULRULW\� IXQFWLRQ� EXLOW� LQWR� WKHLU� SURJUDPPLQJ�� � 7KH� PLVVLRQ� ZLOOUHTXLUH�WKH�$VVDXOW�3UREH�DQG�WKH�%UXWH�([WHUPLQDWRU� WR�ZDWFK�RYHUWKH� 5HSDLU� 8QLW� ZKLOH� LW� JRHV� DERXW� LWV� WDVN� RI� UHDFWLYDWLQJ� FHUWDLQV\VWHPV�0RGHO�7\SH��5XQW�5HSDLU�8QLW�$OO�3XUSRVH��5HSDLU�	�0DLQWHQDQFH�&ODVV��5RERW0�'�&�E\�/RFDWLRQ�+DQGV����������HDFK$UPV����������HDFK6KRXOGHUV�������62�HDFK(OHFWUR�3DGV�	�&RUG����������HDFK7KUXVWHUV����������HDFK:HDSRQV��YDU\����7\SLFDOO\����HDFK+HDG�����0DLQ�%RG\������� 'HVWUR\LQJ� WKH� KHDG� ZLOO� HOLPLQDWH� WKH� RSWLFV� DQG� PRVW� RI� WKHVHQVRU\�V\VWHPV���UHGXFH�FRPEDW�ERQXVHV�E\�KDOI�'HSOHWLQJ� WKH�0�'�&� RI� WKH�PDLQ� ERG\� ZLOO� GHVWUR\� WKH� KRW�� $QDWWDFNHU� PXVW� PDNH� D� FDOOHG� VWULNH� WR� KLW� D� VSHFLILF� SDUW� RI� WKHERG\�VXFK�DV�WKH�KHDG��DUPV��KDQGV��OHJV�DQG�ZHDSRQV��QR�VWULNHSHQDOW\��6SHHG5XQQLQJ��1RW�DSSOLFDEOH�/HDSLQJ��1RW�DSSOLFDEOH�)O\LQJ��+RYHU�MHWV�JLYH�WKH�URERW�WKH�DELOLW\�WR�IO\�LQ�WKH�DLU�DQG�PRYH�XQGHUZDWHU�RU�LQ�RXWHU�VSDFH�����PSK����NP��PD[LPXP�DQG�FDQUHDFK�DQ�DOWLWXGH�RI�DERXW������IHHW�����P��5DQJH��(IIHFWLYHO\�XQOLPLWHG6WDWLVWLFDO�'DWD:LGWK����IHHW�����P�/HQJWK����IHHW����LQFKHV������P�:HLJKW�����OEV�����NJ�$UPRXUHG�%RG\��0HJD�GDPDJH�URERW�ERG\�3RZHU�6\VWHP��7KH�QXFOHDU�SRZHU�SDFN�JLYHV�WKH�URERW�ILYH�\HDUV�RI�OLIH�HYHQ�XQGHU�WKH�PRVW�VWUHQXRXV�DQG�FRQVWDQW�DPRXQW�RI�XVH�$OLJQPHQW��1RW�DSSOLFDEOH��+XPDQV�ZRXOG�FRQVLGHU�WKHP�WR�EH�GLDEROLF�NLOOHUV�+RUURU�)DFWRU���3K\VLFDO�6WUHQJWK��3�6����2WKHU�$WWULEXWHV�RI�1RWH��1RW�DSSOLFDEOH�

)LJXUH�����%DVLFDOO\�ZKDW�,�ZDV�ORRNLQJ�IRU�WKH�%UXWH�([WHUPLQDWRU�8VHG�ZLWKRXW�SHUPLVVLRQ�IURP�'DYH�'LHWULFK
V��UG�,QYLG�,QYDVLRQ�3DJH�
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1XPEHU�RI�$WWDFNV�3HU�0HOHH��)LYH�PHOHH�DFWLRQV�DWWDFNV�&RPEDW�%RQXVHV��LQFOXGHV�DOO�ERQXVHV������RQ�LQLWLDWLYH�����WR�VWULNH�����WR�SDUU\�DQG�GRGJH�����WR�SXOO�SXQFK�����WR�UROO�ZLWK�LPSDFW�,PSHUYLRXV�WR�KRUURU�IDFWRU�DQG�PLQG�FRQWURO�EHFDXVH�LW�KDV�QR�OLYLQJ�PLQG�WR�IULJKWHQ�RU�LQIOXHQFH�3URJUDPPLQJ�DQG�PHPRU\�HQDEOHV�WKH�URERW�WR�LGHQWLI\�ZHDSRQV��FRPEDW�YHKLFOHV��DQG�KXPDQRLG�OLIH�IRUPV�DQG�NQRZ�HQHPLHV�RIWKH�0HFKDQRLGV��&RPEDW�SURJUDPPLQJ�GLUHFWV�WKH�DFWLRQV�DQG�UHDFWLRQV�WR�FRXQWHU�DQ\�DWWDFNV�
:HDSRQ�6\VWHPV���/DVHU�7RRO��$�ODVHU�XVHG�IRU�FXWWLQJ�DQG�ZHOGLQJ�LV�EXLOW�LQWR�WKH�XSSHU�ERG\�MXVW�DERXW�WKH�H\H�OLNH�VHQVRU�3ULPDU\�3XUSRVH��7RRO0HJD�'DPDJH���'��6�'�&��RU��'��0��'��RU��'��0�'��WKUHH�VHWWLQJV�5DWH�RI�)LUH��)LYH�EODVW�SHU�PHOHH�(IIHFWLYH�5DQJH������IHHW����P�3D\ORDG��(IIHFWLYHO\�XQOLPLWHG�
���)XVLRQ�7RUFK�����$�IXVLRQ�WRUFK�LV�EXLOW�LQWR�WKH�ILQJHU�RI�WKH�ULJKW�KDQG��7KLV�LV�D�WRRO�XVHG�IRU�ZHOGLQJ��FXWWLQJ�DQG�RWKHU�UHSDLUV�3ULPDU\�3XUSRVH��7RRO0HJD�'DPDJH���'��0�'���'��0�'���'��0�'�RU�'��0�'��IRXU�VHWWLQJV�5DWH�RI�)LUH��)LYH�SHU�PHOHH(IIHFWLYH�5DQJH������IHHW����P�3D\ORDG��(IIHFWLYHO\�XQOLPLWHG�
���/DVHU�3LVWRO��/DVHU�5LIOH�RU�RWKHU�KXPDQ�VL]HG�ZHDSRQV�DQG�WRROV�FDQ�KH�XVHG�E\�WKH�OLWWOH�URERW�
���+DQG�WR�+DQG�&RPEDW��5DWKHU�WKDQ�XVH�D�ZHDSRQ��WKH�URERW�FDQ�HQJDJH�LQ�PHJD�GDPDJH�KDQG�WR�KDQG�FRPEDW�)LYH�����DWWDFNV�SHU�PHOHH�5HVWUDLQHG�3XQFK���'������6�'�&�)XOO�6WUHQJWK�3XQFK���'��0�'3RZHU�3XQFK���'��0�'��EXW�FRXQWV�DV�WZR�DWWDFNV�IO\LQJ�ERG\�EORFN�UDP���'��0�'�ZLWK�D�������FKDQFH�RI�NQRFNLQJ�LWV�RSSRQHQWRII�KLV�IHHW��YLFWLP�ORVHV�LQLWLDWLYH�DQG�RQH�PHOHH�DWWDFN���EXW�FRXQWV�DV�WZR�PHOHH�DFWLRQV�UHJDUGOHVV�RI�WKH�VSHHG�
���6HQVRU�6\VWHPV�RI�1RWH2SWLFV� 7KH�URERW�KDV� IXOO�RSWLFDO� V\VWHPV� LQFOXGLQJ� WKH�YLVLEOH� OLJKW� VSHFWUXP��LQIUDUHG��XOWUDYLROHW�� DQG�SDVVLYH� QLJKW� YLVLRQ� �OLJKWDPSOLILFDWLRQ���WKHUPR�LPDJLQJ��ODVHU�WDUJHWLQJ��DQG�WHOHVFRSLF��7HOHVFRSLF�RSWLFV�IXQFWLRQ�OLNH�EXLOW�LQ�ELQRFXODUV�ZLWK�D�UDQJH�RIDERXW�WZR�PLOHV�����NP���$OO�WKH�RWKHU�RSWLF�V\VWHPV�KDYH�D�UDQJH�RI�DERXW������IHHW�����P��5DGDU��&DQ�LGHQWLI\�DQG�WUDFN�XS�WR����WDUJHWV�VLPXOWDQHRXVO\��DW�D�UDQJH�RI�WZR�PLOHV�����NP���$SSOLFDEOH�WR�IO\LQJ�WDUJHWV�DW�����IHHWDERYH�WKH�JURXQG�RU�KLJKHU�RQO\��5DGDU�FDQ�QRW�WUDFN�JURXQG�PRYHPHQW�0RWLRQ�'HWHFWRU������IRRW�UDGLXV������P���DGGV�WR�DELOLW\�WR�SDUU\�DQG�GRGJH��VHH�ERQXVHV��5DGLDWLRQ�'HWHFWRU������IRRW�UDGLXV������P���LGHQWLILHV�DQG�PHDVXUHV�WKH�DPRXQW�RI�UDGLDWLRQ�5DGLR� &RPPXQLFDWLRQ��0HGLXP� UDQJH� GLUHFWLRQDO� UDGLR�� 5DQJH�� ��� PLOHV� ���NP��� &DQ� DOVR� VFDQ� DQG� FRPPXQLFDWH� YLD� FRGH�HDYHVGURS�RQ�HQHP\�WUDQVPLVVLRQV�DQG�WUDFN�WUDQVPLVVLRQV������VXFFHVV�OHYHO��WR�WKHLU�VRXUFH��5DQJH�����PLOHV����NP��6SHHFK��7KH�URERW�FDQ�QRW�VSHDN�$VVDXOW�3UREH7KH�DVVDXOW�SUREH�LV�D�FRPEDW�URERW�DERXW�WKH�VL]H�RI�D�VHHNHU�SRG��,WV�VROH�SXUSRVH�LV�WR�KXQW�DQG�H[WHUPLQDWH�KXPDQRLGV�DQGRWKHU�SHVWV��/LNH�WKH�WXQQHO�FUDZOHU��WKH�DVVDXOW�SUREH�ZDV�RULJLQDOO\�GHVLJQHG�WR�SURZO�WKH�PDQ�VL]HG��DQG�ODUJHU��WXQQHOV��YHQWV�DQGSLSHOLQHV� RI� WKH�0HFKDQRLGV
�0RWKHUVKLSV��PLOLWDU\� EDVHV�� DQG� FLWLHV�� ,W� KDV� VLQFH�EHFRPH� D� UHOLDEOH�ZHDSRQ� XVHG� LQ� WKH� SXUVXLW� RIUHIXJHHV��VHHN�DQG�GHVWUR\�PLVVLRQV��SHULPHWHU�GHIHQFH��DQG�DV�D�PHFKDQLFDO�ZDWFKGRJ�JXDUG�8QOHVV� LQVWUXFWHG� WR�GR�RWKHUZLVH�� WKH�DVVDXOW�SUREH�LV�SURJUDPPHG� WR�GHVWUR\� DOO�KXPDQRLGV�RQ�FRQWDFW�ZLWKRXW�KHVLWDWLRQ�7KH�SUREH�LV�VLOHQW�DQG�GHDGO\�HYHQ�WKRXJK� LWV�RQO\�ZHDSRQ� LV�D�SDLU�RI� UDSLG�ILUH� LRQ�EODVWHUV��7KH�URERW
V�GHVLJQ� IRU�SURZOLQJ�DQGFRPEDW� LQ� WKH� FRQILQHV� RI� D� WXQQHO� KDV� VHHQ� HPSKDVLV� SODFHG� RQ� VWHDOWK�� DOHUWQHVV� DQG� ILUHSRZHU�� QRW� UDQJH��'XULQJ� WKH� 3ODQHWVKLSUHFRYHU\�PLVVLRQ��WKH�SUREHV�ZLOO�EH�GHSHQGHG�RQ�WR�NHHS�WKH�%UXWH�([WHUPLQDWRU�LQIRUPHG�DQG�SURWHFWHG�0RGHO�7\SH��5RERW�DVVDXOW�XQLW���+XQWHU�.LOOHU&ODVV��5RERW0�'�&�E\�/RFDWLRQ�6HQVRU�3ODWH�����IURQW������5HDU�7KUXVWHUV����������HDFK/RZHU�MHWV����������HDFK,RQ�%OXVWHUV�����WLQ\�������HDFK0DLQ�%RG\�����7KHVH� DUH� VPDOO� DQG�GLIILFXOW� WR� KLW� WDUJHWV�� WKXV� WKH\� FDQ� RQO\�EH� VWUXFN�ZKHQ� D� FKDUDFWHU�PDNHV� D� FDOOHG� VKRW� DQG�HYHQ� WKHQ� WKHDWWDFNHU�LV�����WR�VWULNH�
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'HSOHWLQJ�WKH�0�'�&�RI�WKH�PDLQ�ERG\�GHVWUR\V�WKH�URERW�
6SHHG5XQQLQJ��1RW�DSSOLFDEOH�/HDSLQJ��1RW�DSSOLFDEOH�)O\LQJ��0RYHV�E\�XVH�RI�D�KRYHU�MHW�V\VWHP������PSK�����NP���FUXLVLQJ�VSHHG�LV�W\SLFDOO\�DERXW�KDOI��PD[LPXP�DOWLWXGH�LV������IHHW����P��5DQJH��8QOLPLWHG�6WDWLVWLFDO�'DWD+HLJKW����IHHW�����P�:LGWK����IHHW�����P�/HQJWK����IHHW�����P�:HLJKW������SRXQGV������NJ�&DUJR��1RQH�$UPRXUHG�%RG\��0HJD�GDPDJH�URERW�ERG\�3RZHU�6\VWHP��$�0HFKDQRLG�QXFOHDU�EDWWHU\�ZLWK�D�WKUHH�\HDU�OLIH�$OLJQPHQW��1RW�DSSOLFDEOH��IRU�KXPDQV�LW�ZRXOG�EH�WKH�HTXLYDOHQW�RI�GLDEROLF�HYLO��NLOOHU�+RUURU�)DFWRU���3K\VLFDO�6WUHQJWK��1RW�DSSOLFDEOH2WKHU�$WWULEXWHV�RI�1RWH��1RW�DSSOLFDEOH�1XPEHU�RI�$WWDFNV�3HU�0HOHH��)RXU�WRWDO�DWWDFNV��VLQJOH�HQHUJ\�EODVWV�RU�UDSLG�ILUH�EXUVWV��D�EXUVW�FRXQWV�DV�RQH�DWWDFN��&RPEDW�%RQXVHV��LQFOXGHV�DOO�ERQXVHV�������RQ�LQLWLDWLYH�����WR�VWULNH�����WR�VWULNH�ZLWK�D�IO\LQJ�ERG\�EORFN�UDP�����WR�GRGJH�����WRUROO�ZLWK�LPSDFW��,PSHUYLRXV�WR�KRUURU�IDFWRU�DQG�PLQG�FRQWURO�EHFDXVH�LW�KDV�QR�OLYLQJ�PLQG�WR�IULJKWHQ�RU�LQIOXHQFH�6NLOOV�RI�1RWH��,QWHOOLJHQFH������SURZO������WUDFN������ODQG�QDYLJDWLRQ������EDVLF�PDWK������DQG�FDQ�EH�SURJUDPPHG�WR�XQGHUVWDQGVL[�GLIIHUHQW�ODQJXDJHV�DW�����3URJUDPPLQJ�DQG�PHPRU\�HQDEOHV�WKH�SUREH�WR�LGHQWLI\�ZHDSRQV��FRPEDW�YHKLFOHV��KXPDQRLG�OLIH�IRUPV�DQG�NQRZQ�HQHPLHV�RI�WKH0HFKDQRLGV��&RPEDW�SURJUDPPLQJ�GLUHFWV�WKH�DFWLRQV�DQG�UHDFWLRQV�WR�HQFRXQWHUV�DQG�DWWDFNV�
:HDSRQ�6\VWHPV�� 5DSLG�)LUH�,RQ�%HDP�*XQV������$�SDLU�RI�LRQ�EHDP�JXQV�LV�EXLOW�LQWR�WKH�IURQW�KHDG�OLNH�VHFWLRQ�RI�WKH�URERW��7KH�JXQV�DUH�IL[HGIRUZDUG�DQG�DUH�FRQVLGHUHG�VKRUW�UDQJH�ZHDSRQV�E\�0HFKDQRLG�VWDQGDUGV��7KH�SUREH�PXVW�WXUQ�LWV�HQWLUH�ERG\�WR�SRLQW�DQG�VKRRW�EXW�WKH�KRW�LV�YHU\�TXLFN�3ULPDU\�3XUSRVH��([WHUPLQDWLRQ0HJD�'DPDJH���'��0�'�SHU�VLQJOH�EODVW���'��0�'�SHU�GRXEOH�EODVW�RU��'�[���0�'�IRU�D�VLPXOWDQHRXV�UDSLG�ILUH�EXUVW�IURP�HDFKJXQ�5DWH�RI�)LUH��)RXU�VLQJOH�RU�PXOWLSOH�EXUVWV�(IIHFWLYH�5DQJH�������IHHW�����P�3D\ORDG��(IIHFWLYHO\�XQOLPLWHG�DV�LW�LV�SDWFKHG�LQWR�WKH�URERW
V�SRZHU�VXSSO\����6HQVRU�6\VWHPV�RI�1RWH2SWLFV� 7KH�URERW�KDV� IXOO�RSWLFDO� V\VWHPV� LQFOXGLQJ� WKH�YLVLEOH� OLJKW� VSHFWUXP��LQIUDUHG��XOWUDYLROHW�� DQG�SDVVLYH� QLJKW� YLVLRQ� �OLJKWDPSOLILFDWLRQ���WKHUPR�LPDJLQJ��ODVHU�WDUJHWLQJ��DQG�WHOHVFRSLF��7HOHVFRSLF�RSWLFV�IXQFWLRQ�OLNH�EXLOW�LQ�ELQRFXODUV�ZLWK�D�UDQJH�RIDERXW�WZR�PLOHV�����NP���$OO�WKH�RWKHU�RSWLF�V\VWHPV�KDYH�D�UDQJH�RI�DERXW������IHHW�����P��5DGDU��&DQ�LGHQWLI\�DQG�WUDFN�XS�WR����WDUJHWV�VLPXOWDQHRXVO\��DW�D�UDQJH�RI�WZR�PLOHV�����NP���$SSOLFDEOH�WR�IO\LQJ�WDUJHWV�DW�����IHHWDERYH�WKH�JURXQG�RU�KLJKHU�RQO\��5DGDU�FDQ�QRW�WUDFN�JURXQG�PRYHPHQW�0RWLRQ�'HWHFWRU������IRRW�UDGLXV������P���DGGV�WR�DELOLW\�WR�SDUU\�DQG�GRGJH��VHH�ERQXVHV��5DGLDWLRQ�'HWHFWRU������IRRW�UDGLXV������P���LGHQWLILHV�DQG�PHDVXUHV�WKH�DPRXQW�RI�UDGLDWLRQ�5DGLR� &RPPXQLFDWLRQ��0HGLXP� UDQJH� GLUHFWLRQDO� UDGLR�� 5DQJH�� ��� PLOHV� ���NP��� &DQ� DOVR� VFDQ� DQG� FRPPXQLFDWH� YLD� FRGH�HDYHVGURS�RQ�HQHP\�WUDQVPLVVLRQV�DQG�WUDFN�WUDQVPLVVLRQV������VXFFHVV�OHYHO��WR�WKHLU�VRXUFH��5DQJH�����PLOHV����NP��6SHHFK��7KH�URERW�FDQ�QRW�VSHDN�
$$OOWWDDQQLLQQHH 66FFDDUUDDEE 22YYHHUUOORRUUGG 99DDUULLDDQQWW:KHQ�WKH�0HFKDQRLG�EUDLQV�DWWHPSWHG�WR�FORQH�D�QHZ�2YHUORUG�WR�UHSODFH�WKHLU�ORVW�0RWKHUVKLS�OHDGHU��WKH\�IDLOHG�WR�UHFUHDWHD�FRPSOHWH�GXSOLFDWH�� �7KH�UHVXOWLQJ�0HFKDQRLG�F\ERUJ�ZDV� KHDOWK\� \HW� GLG�QRW� GHYHORS� LQWR�D� IXOO�2YHUORUG�� �7KUHH�DWWHPSWV�ZHUHPDGH�DQG�WKH�WKUHH��IDLOXUHV��ZHUH�SODFHG�LQ�VWDVLV�XQWLO�WKH�%UDLQV�ZRUNHG�RXW�ZKDW�WR�GR ZLWK�WKHP���7KH�DQVZHU�FDPH�LQ�WKH�SUREOHPRI�ZKLFK�0HFKDQRLG�W\SH�VKRXOG�OHDG�WKH�PLVVLRQ���7KH�TXDVL�2YHUORUGV�ZHUH�VWLOO�H[WUHPHO\�EULOOLDQW�DQG�\HW�WKHLU�IRFXV�FRXOG�QRW�EHGHYHORSHG�LQWR�WKH�XOWLPDWH�OHDGHUVKLS�UROH���7KH�%UDLQV�LQVWUXFWHG�WKH�TXDVL�2YHUORUGV�WR�EHJLQ�WKHLU�LQGRFWULQDWLRQ�DV�UHFRYHU\�WHDPOHDGHUV�� D�PLVVLRQ� WKH� OHVVHU� 2YHUORUGV� WRRN� WR� ZLWK� JXVWR�� � ,W� ZDV� GHFLGHG� WR� HTXLS� WKH� IURQW�OLQH� OHDGHUV� ZLWK� D� YDULDWLRQ� RI� WKH2FWRSXV�FDVLQJ���7R�EHFRPH�DQ�HIIHFWLYH�DOO�URXQG�OHDGHU�LQ�WKHLU�DVVLJQHG�GXWLHV��HDFK�ZRXOG�QHHG�WR�EH�KLJKO\�DGDSWDEOH�WR�WKH�IUDQWLFHQYLURQPHQW�UH�SRZHULQJ�DQ�HQWLUH�0RWKHUVKLS�ZLOO�EHFRPH�1RWH��7KH�*DPH�0DVWHU�FDQ�RSW�WR�XVH�WKHVH�2YHUORUGV�DV�D�7ULXPYLUDWH�RI�OHDGHUV�DQG�DQ�H[FHOOHQW�UHFXUULQJ�FDVW�RI�YLOODLQV�
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%\� JLYLQJ� WKH� 4XDVL�2YHUORUGV� D� SVLRQLF� ERQG� ZLWK� HDFK� RWKHU�� WKH� WULXPYLUDWH� PD\� LQGHHG� H[FHHG� WKH� SRWHQWLDO� D� VLQJOH�� 
SXUH
2YHUORUG�KDV�7KH�0HFKDQRLG�FRQWLQXHV�WR�IXQFWLRQ�DV�D�VSHFLDOLVW�LQ�WKH�DUHDV�RI�FRQVWUXFWLRQ�DQG�UHSDLUV��7KH�6FDUDE
V�PLVVLRQ�GXWLHV�ZLOO�LQFOXGHWKH� LGHQWLILFDWLRQ��H[WUDFWLRQ�DQG�SURFHVVLQJ� RI�RUHV�� IXHOV�� DQG�RWKHU�PDWHULDOV� �PLQLQJ� DQG�PHWDOOXUJ\��� FRQVWUXFWLRQ� DQG� UHSDLUV�RIPHFKDQLFDO�V\VWHPV��ERWV��YHKLFOHV��DUWLILFLDO�VWUXFWXUHV��DQG�WKH�RYHUVHHLQJ�RI�ILQDO�0RWKHUVKLS�UHDFWLYDWLRQ��7KH�6FDUDEV�ZLOO�DOVR�KHOSWR�SORW�DQG�FRRUGLQDWH�WKH�GLVVHFWLRQ�RI�WKH�JDV�PRRQ�RUELWLQJ�WKH�WKLUG�SODQHW�RI�)3;�*��'��2'���7KH�ORZHU�VHFWLRQV�KDV�HLJKW�DUPV��WKUHH�FODZV��WKH�IURQW�WZR�KDYH�OLJKWV�EXLOW�LQWR�WKH�SDOPV���RQH�KXPDQ�VW\OH�KDQG�RQ�LWV�OHIW�VLGH�WZR�VPDOO�DUPV�DQG�KDQGV�LQ�WKH�IURQW��D�IXVLRQ�WRUFK��DQG�ODVHU�DUP���7KH�0HFKDQRLG�%UDLQV�GLG�QRW�OHDYH�DQ\WKLQJ�WR�FKDQFH�ZKHQWKH\�GHVLJQHG�WKH�6FDUDE�7KH�6FDUDE�LV�KLJKO\�LQWHOOLJHQW��DQG�LV�DOPRVW�2YHUORUG�OLNH�LQ�WKHLU�SODQQLQJ�DQG�UXWKOHVVQHVV���7KH\�GR�QRW�SRVVHVV�SVLRQLFVTXLWH�DV�SRZHUIXO�DV�D�IXOO�IOHGJHG�2YHUORUG�DQG�DUHQ
W�DV�VNLOOHG�
0RGHO�7\SH��6FDUDE��6SHFLDO�)RUFHV�&RPPDQGHU��0RWKHUVKLS�UHDQLPDWLRQ�PLVVLRQ�&ODVV��3URWR�2YHUORUG�&RPPDQGHU0�'�&��E\�/RFDWLRQ�8SSHU�+DQGV����������HDFK8SSHU�$UPV�����������HDFK3DUWLFOH�%HDP�&DQQRQ����������&RQWDLQPHQW�&KDPEHU������/RZHU��$UP�	�+DQG��O������/RZHU��7LQ\�$UPV�	�+DQGV����������HDFK/RZHU��&ODZ�$UPV�����������HDFK/RZHU��)XVLRQ�7RUFK�$UP����������/RZHU�/DVHU�$UP���������/RZHU�6HQVRUV�������HDFK)RUZDUG�6HQVRU�'RPH�����KHDG�������5HDU�7KUXVWHUV����������HDFK&RQWDLQPHQW�&KDPEHU������/RZHU�%RG\�������8SSHU�0DLQ�%RG\��������IURQW��DQG������UHDU��KHDY\�SODWLQJ��7KHVH�WDUJHWV�DUH�DOO�FRPSDUDWLYHO\�VPDOO�DQG�GLIILFXOW�WR�KLW��7KXV��WKH\FDQ�RQO\�EH�KLW�ZKHQ�WKH�DWWDFNHU�PDNHV�D�FDOOHG�VKRW�DQG�HYHQ�WKHQ�WKHDWWDFNHU�LV�����WR�VWULNH�� 'HVWUR\LQJ� WKH� VHQVRU� GRPH� ZLOO� NQRFN� RXW� DOO� RSWLF� DQG� VHQVRUV\VWHPV��LQFOXGLQJ�UDGDU��7KH�FUHDWXUH�PXVW�UHO\�RQ�LWV�QRUPDO�YLVLRQ�DQGSVLRQLF� VHQVHV�� 1RWH�� 7KH� VHQVRUV� DUH� FRPSDUDWLYHO\� VPDOO� DQG� UHTXLUHDWWDFNHUV�WR�PDNH�D�FDOOHG�VKRW��(YHQ�WKHQ�WKH�DWWDFNHU�LV����WR�VWULNH�� 'HSOHWLQJ� WKH� 0�'�&�� RI� WKH� PDLQ� ERG\� GHVWUR\V� WKH� F\ERUJ
VPHFKDQLFDO� ERG\� KRXVLQJ�� KRZHYHU�� WKH� RUJDQLVP
V� HQYLURQPHQWDOFRQWDLQPHQW� FKDPEHU� �HIIHFWLYHO\� WKH� SLORW
V� FRPSDUWPHQW�� KROGV� WKHPDMRULW\�RI�WKH�OLYLQJ�RUJDQLVP��7KH�0HFKDQRLG�RUJDQLVP�FDQ�EH�UHVFXHGDQG�LQVWDOOHG�LQWR�DQRWKHU�PHFKDQLFDO�ERG\�RI�WKH�VDPH�GHVLJQ�
6SHHG5XQQLQJ��1RW�DSSOLFDEOH�/HDSLQJ���1RW�DSSOLFDEOH�)O\LQJ�� ���PSK� ����NP��PD[LPXP�� ZLWK� D�PD[LPXP� DOWLWXGH� RI� ������� IHHW� �����P��� )OLJKW� LV� PDGH� SRVVLEOH� E\� DQ� DQWL�JUDYLW\V\VWHP�VLPLODU�WR�WKH�ZDVS
V�5DQJH��8QOLPLWHG�6WDWLVWLFDO�'DWD+HLJKW�����IHHW������P�:LGWK�����IHHW������P�/HQJWK�����IHHW������P�:HLJKW�����WRQV&DUJR��7KHUH�LV�D�FRQFHDOHG�FDUJR�ED\�LQ�WKH�UHDU�SRUWLRQ�RI�WKH�ORZHU�ERG\�WKDW�FDQ�KROG�WKH�HTXLYDOHQW�RI�D�FRPSDFW�FDU�DQG�XS�WR�VL[WRQV�$UPRXUHG� %RG\�� 7KH� F\ERUJ� ERG\� LV� D� IXOO� HQYLURQPHQWDO� V\VWHP� ZLWK� LQWHUQDO� FRROLQJ�� DLU� SXULILFDWLRQ� DQG� LQGHSHQGHQW� R[\JHQVXSSO\�DV�LV�FRPPRQ�WR�PRVW�VXLWV�RI�SRZHU�DUPRXU��7KLV�DOVR�PDNHV�WKH�FUHDWXUH�LPSHUYLRXV�WR�SRLVRQ��JDV��DQG�ELRORJLFDO�DJHQWVXQOHVV�WKH�FRQWDLQPHQW�FKDPEHU�LV�EUHDFKHG�E\�GHSOHWLQJ�DOO�LWV�0�'�&���1RWH��7KH�0HFKDQRLG�6FDUDE�LV�DEOH�WR�VXUYLYH�RXWVLGH�LWVFRQWDLQPHQW�FKDPEHU�ORQJHU�WKDQ�PDQ\�RWKHU�0HFKDQRLGV��DERXW��'��KRXUV�3RZHU�6\VWHP��3RZHU�FU\VWDO�ZLWK�D�OLIH�RI�����\HDUV�

)LJXUH��� P\��5RXJK�DV�*XWV��,PSUHVVLRQ�RI�D�6FDUDE2YHUORUG
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$OLJQPHQW��$Q\��W\SLFDOO\�DEHUUDQW�HYLO�+RUURU�)DFWRU����3K\VLFDO�6WUHQJWK��(TXDO�WR�D�3�6����2WKHU�$WWULEXWHV�RI�1RWH��,�4���'�������0�(���'������0�$���'������DQG�3�3�(���'��1XPEHU�RI�$WWDFNV�3HU�0HOHH��6L[�SK\VLFDO�RU�SVLRQLF�DWWDFNV&RPEDW�%RQXVHV��LQFOXGHV�DOO�ERQXVHV������WR�VWULNH�ZLWK�SDUWLFOH�EHDP�����WR�VWULNH�ZLWK�DOO�RWKHU�ZHDSRQV�����WR�VWULNH�ZLWK�D�SXQFK����WR�SDUU\�����WR�GRGJH�����WR�SXOO�SXQFK����WR�UROO�ZLWK�LPSDFW�����WR�VDYH�YV�KRUURU�IDFWRU�����WR�VDYH�YV�SVLRQLF�DWWDFNV��DQG���WR�VDYH�YV�PDJLF�DQG�SRLVRQ�3VLRQLFV��0DVWHU�SVLRQLF�EXW�FRQVLGHUHG�D�PLQG�PHOWHU��'��[�����������,�6�3��3VLRQLF�DELOLWLHV�LQFOXGH�DOO�SK\VLFDO�DQG�VXSHU�$YHUDJH�/HYHO�RI�([SHULHQFH���'�6NLOOV�RI�1RWH��$OO�HQJLQHHULQJ��HOHFWULFDO��VFLHQFH��SLORW�UHODWHG�FRPSXWHU�DQG�FRPPXQLFDWLRQ�VNLOOV��:HDSRQ�SURILFLHQFLH�LQFOXGH�:�3�KHDY\�HQHUJ\�ZHDSRQV�DQG�EOXQW�
:HDSRQ�6\VWHPV��� 7ULSOH�%DUUHO� 3DUWLFOH� %HDP� &DQQRQ� ���� 7KLV� ZHDSRQ� LV� VLPLODU� WR� WKH� FDQQRQV� RI� WKH� ZDVS�� H[FHSW� WKDW� LW� LV� PXFK� ODUJHU�SURYLGLQJ�JUHDWHU�UDQJH�DQG�LV�IL[HG�IRUZDUG�RQ�WKH�KHDG�RI�WKH�6FDUDE��7KH�ZHDSRQ�KDV�LWV�RZQ�WDUJHWLQJ�FRPSXWHU�ZKLFK�JDXJHVGLVWDQFHV�DQG�DGGV�WR�LWV�DFFXUDF\�3ULPDU\�3XUSRVH��$VVDXOW0HJD�'DPDJH���'�[���0�'��SHU�VLQJOH�EODVW�RU��'�[���0�'��SHU�WULSOH�EODVW��DOO�ILUH�DW�WKH�VDPH�WDUJHW��5DWH�RI�)LUH� (TXDO�WR�WKH�QXPEHU�RI�KDQG�WR�KDQG�DWWDFNV�(IIHFWLYH�5DQJH� �����IHHW������P��3D\ORDG� (IIHFWLYHO\�XQOLPLWHG
���/DUJH�+DQG�DQG�$UP������7KH�ODUJH�ULJKW�DUP�LV�XVHG�IRU�UHSDLUV��OLIWLQJ�DQG�FDUU\LQJ��DQG�RSHUDWLQJ�PDFKLQHV��,W�KDV�D�VSRWOLJKWDQG�XWLOLW\�ODVHU�EXLOW�LQWR�WKH�ZULVW��7KH�KDQG�FDQ�URWDWH�����GHJUHHV�DW�WKH�ZULVW��7KH�DUP�FDQ�URWDWH�����GHJUHHV�DW�WKH�ZULVW��HOERZDQG�VKRXOGHU�3ULPDU\�3XUSRVH��7RRO�DQG�GHIHQFH�0HJD�'DPDJH��7KH�ODVHU�FDQ�LQIOLFW��'��0�'���'��0��'����'��0�'���RU��'��0�'���ZKLOH�WKH�KDQG�FDQ�SXQFK��LQIOLFWLQJ��'��0��'�RU��'�[���0��'��ZLWK�D�SRZHU�SXQFK��FRXQWV�DV�WZR�DWWDFNV��5DWH�RI�)LUH��(TXDO�WR�WKH�QXPEHU�RI�KDQG�WR�KDQG�DWWDFNV�(IIHFWLYH�5DQJH�����IRRW������P��UHDFK�3D\ORDG��(IIHFWLYHO\�XQOLPLWHG��SDWFKHG�LQWR�WKH�SRZHU�VXSSO\�
���6PDOOHU�+DQG�DQG�$UP������7KLV�OLPE�LV�URXJKO\�HTXLYDOHQW�WR�WKH�ODUJH�DUP�LQ�HYHU\�ZD\�H[FHSW�WKH�DPRXQW�RI�GDPDJH�LW�LQIOLFWVIURP�D�SXQFK�DQG�LWV�UHDFK�3ULPDU\�3XUSRVH��7RRO:HLJKW��1RW�DSSOLFDEOH��LW�LV�SDUW�RI�WKH�ORZHU�ERG\�0HJD�'DPDJH��7KH�ODVHU�FDQ�LQIOLFW���'��0��'�����'��0��'����'��0�'���RU��'��0�'���ZKLOH�WKH�KDQG�FDQ�SXQFK��LQIOLFWLQJ��'��0�'�RU��'��0�'��ZLWK�D�SRZHU�SXQFK�5DWH�RI�)LUH��(TXDO�WR�WKH�QXPEHU�RI�KDQG�WR�KDQG�DWWDFNV��(IIHFWLYH�5DQJH�����IRRW���P��UHDFK�3D\ORDG��(IIHFWLYHO\�XQOLPLWHG��SDWFKHG�LQWR�WKH�SRZHU�VXSSO\�
�� )XVLRQ�7RUFK������7KLV�LV�D�VOLJKWO\�GLIIHUHQW�W\SH�RI�WRRO�WKDQ�WKH�W\SH�RQH��ZLWK�D�JUHDWHU�UDQJH�RI�KHDW�DQG�IODPH��,W�LV�XVHG�IRUZHOGLQJ��FXWWLQJ�DQG�UHSDLU�ZRUN�3ULPDU\�3XUSRVH��7RRO0HJD��'DPDJH��,�'��WR�,2'��6��'��&��RU��'��WR��'��0��'��SHU�EODVW��7KH�6FDUDE�FDQ�UHJXODWH�WKH�LQWHQVLW\�DQG�GDPDJH�ZLWKLQ�WKHDYDLODEOH�UDQJH�5DWH�RI�)LUH��(TXDO�WR�WKH�QXPEHU�RI�KDQG�WR�KDQG�DWWDFNV������(IIHFWLYH�5DQJH�������IHHW�����P��3D\ORDG��(IIHFWLYHO\�XQOLPLWHG��SDWFKHG�LQWR�WKH�SRZHU�VXSSO\�
���8WLOLW\�+DQG�DQG�$UP������7KLV�DUP�DQG�KDQG�LV�EXLOW�LQWR�WKH�OHIW�VLGH�RI�WKH�ORZHU�ERG\�KRXVLQJ��7KH�KDQG�LV�XVHG�IRU�JUDVSLQJ�KROGLQJ��FDUU\LQJ��SUHIRUPLQJ�UHSDLUV�DQG�PDQ\�RWKHU�WDVNV��7KH�KDQG�FDQ�XVH�D�YDULHW\�RI�WRROV�DQG�RSHUDWH�PDFKLQHU\��,W�KDV�D���IRRW�����P��UHDFK�DQG�FDQ�URWDWH�����GHJUHHV�DW�WKH�ZULVW��HOERZ�DQG�VKRXOGHU�3ULPDU\�3XUSRVH��/DERU0HJD�'DPDJH���'��0�'��SHU�VWULNH�5DWH�RI�)LUH��(TXDO�WR�WKH�QXPEHU�RI�KDQG�WR�KDQG�DWWDFNV�(IIHFWLYH�5DQJH�����IHHW�����P��3D\ORDG��(IIHFWLYHO\�XQOLPLWHG
���/DUJH�8WLOLW\�&ODZV������7KUHH�ODUJHU�DUPV�ZLWK�SLQFHU�OLNH�FODZV�DUH�DOVR�ORFDWHG�LQ�WKH�IURQW�RI�WKH�ORZHU�ERG\��(DFK�KDV�D����IRRW��P��UHDFK�ZKHQ�IXOO\�H[WHQGHG�DQG�FDQ�URWDWH�����GHJUHHV�DW�WKH�ZULVW��HOERZ��DQG�VKRXOGHU�
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3ULPDU\�3XUSRVH��/DERU0HJD�'DPDJH���'��0�'��SHU�VWULNH���'��FUXVK�VTXHH]H��RU��'��SRZHU�SXQFK�5DWH�RI�)LUH��(TXDO�WR�WKH�QXPEHU�RI�KDQG�WR�KDQG�DWWDFNV�����(IIHFWLYH�5DQJH�����IHHW���P��3D\ORDG��(IIHFWLYHO\�XQOLPLWHG��SDWFKHG�LQWR�WKH�SRZHU�VXSSO\�
���6HQVRU�6\VWHPV�RI�1RWH�2SWLFV�� )XOO� RSWLFDO� V\VWHPV�� LQFOXGLQJ� WKH� YLVLEOH� OLJKW� VSHFWUXP�� LQIUDUHG�� XOWUDYLROHW�� SRODULVDWLRQ�� SDVVLYH� QLJKW� YLVLRQ� �OLJKWDPSOLILFDWLRQ��� WKHUPR�LPDJLQJ�� ODVHU� WDUJHWLQJ��DQG� WHOHVFRSLF��7HOHVFRSLF�RSWLFV�IXQFWLRQ� OLNH�EXLOW�LQ�ELQRFXODU�ZLWK� D� UDQJH�RIDERXW�WZR�PLOHV�����NP���$OO�WKH�RWKHU�RSWLF�V\VWHPV�KDYH�D�UDQJH�RI�DERXW������IHHW������P��2WKHU� 6HQVRUV��+HDW� DQG� PRWLRQ� GHWHFWLRQ� ZLWK� D� ����IW� ����P�� UDQJH�� 0ROHFXODU� DQDO\VHU� DQG� UDGDU� DQG� UDGLDWLRQ� GHWHFWRUV�HIIHFWLYHO\�WKH�VDPH�DV�KXPDQ�ELRQLF�V\VWHP���3OXV�[�UD\�YLVLRQ�����IRRW���P�UDQJH��DQG�XOWUDVRXQG�SURELQJ��WR�VFDQ�IRU�GHIHFWV��FRPSXWHU� RSWLFDO� HQKDQFHPHQW� V\VWHP�� HOHFWURQ� PLFURVFRSH�� PLFURVFRSLF� DQG� VSHFWURJUDSKLF� YLVLRQ� �DOO� XVHG� IRU� VFDQQLQJVWUXFWXUDO�GHIHFWV�DQG�IRU�H[DPLQLQJ�PLFURFKLSV�DQG�FLUFXLWU\���YLGHR�UHFRUGLQJ�DQG�VRQDU��7KH�VSRWOLJKWV�KDYH�D�EHDP�UDQJH�RI����IHHW�����P��5DGDU��&DQ�LGHQWLI\�DQG�WUDFN�XS�WR����WDUJHWV�VLPXOWDQHRXVO\��DW�D�UDQJH�RI�WZR�PLOHV�����NP���$SSOLFDEOH�WR�IO\LQJ�WDUJHWV�DW�����IHHWDERYH�WKH�JURXQG�RU�KLJKHU�DQG�WKH�UDGDU�FDQQRW�WUDFN�JURXQG�PRYHPHQW�5DGLR�&RPPXQLFDWLRQ��0HGLXP�UDQJH�GLUHFWLRQDO�UDGLR���5DQJH������PLOHV�����NP���7KH�UDGLR�V\VWHP�FDQ�DOVR�HDYHV�GURS�RQ�HQHP\WUDQVPLVVLRQV�DQG�WUDFN�WUDQVPLVVLRQV�WR�WKHLU�VRXUFH������VXFFHVV�UDWLR���WUDFNLQJ�UDQJH�LV�OLPLWHG�WR����PLOHV����NP��%XLOW�LQ�/DQJXDJH�7UDQVODWRU��6DPH�DV�WKH�SRUWDEOH�XQLW��VHH�5LIWV�53*��SDJH�����7KH�$OWDQLQH�0HFKDQRLG�+LHUDUFK\33RRSSXXOODDWWLLRRQQ 33HHUUFFHHQQWWDDJJHH 		 11RRWWHHVV1RWH��7KH�HVWLPDWHG� WRWDO�SRSXODWLRQ�RI�0HFKDQRLGV�EDVHG�RQ�)3;�*��'��2'��
V�URJXH�PRRQ� LV�DURXQG����� WKRXVDQG��7KLVQXPEHU�LV�OHVV� WKDQ�����RI�WKH�WRWDO�0HFKDQRLG�FRPSOHPHQW�RI�D�0RWKHUVKLS���7KH�$EHUUDQW�0HFKDQRLG�LQYDVLRQ�WRRN�LWV�WROO�� �7KHPDMRULW\�RI�WKLV�SRSXODWLRQ�LV�LQ�VWDVLV�DERDUG�WKH�ODQG�ORFNHG�%DWWOHFUXLVHUV�7\SH 1XPEHU%UDLQV ���4XDVL�2YHUORUGV� �5XQQHUV� ������%UXWHV� �������:DVSV� ������([WHUPLQDWRUV�ZLWK�6HHNHU�3RGV� �������7XQQHO�&UDZOHUV� ������%ODFN�:LGRZV� �����0DQWLV� ������2FWRSXV��7\SH�2QH�� �����0LQGOHVV�'URQHV� ������2WKHUV� ����
77KKHH $$OOWWDDQQLLQQHH 00HHFFKKDDQQRRLLGG 66FFRRUUSSLLRRQQ ))RRUUWWUUHHVVVV 99DDUULLDDQQWW0RVW�RI�WKH�VSLGHU�IRUWUHVVHV�LQVLGH�WKH�%DWWOHFUXLVHUV�ZHUH�GDPDJHG�LQ�WKH�EDWWOHV�WR�WDNH�WKH�YHVVHOV�RYHU���7KH�0HFKDQRLGVFLHQWLVWV�XVHG�WKH�QHZ�UDGLDWLRQ�QHJDWLQJ�DOOR\V�WR�EXLOG�D�KXJH�XSJUDGHG�PRGHO�RI�WKH�VSLGHU�IRUWUHVV�WR�VHQG�WR�WKH�3ODQHWVKLS���7KH�6FRUSLRQ��)RUWUHVV�LV�KDOI�DJDLQ��WKH�VL]H�RI�D�QRUPDO�6SLGHU�IRUWUHVV�ZLWK�D�SURSXOVLRQ�V\VWHP�QRZ�LQWHJUDWHG�LQWR�WKH�IUDPH���:KLOHQRW� H[SHFWLQJ� DQ\� UHDO�SUREOHPV�ZLWK� WKH� UHFRYHU\�PLVVLRQ�� WKH�0HFKDQRLGV� QHHGHG� D� YHVVHO� ODUJH� HQRXJK� WR� VHQG� WKH�KXQGUHGV� RI0HFKDQRLGV�QHHGHG�WR�UHVWDUW�WKH�3ODQHWVKLS�V\VWHPV�DQG�VHQG�KXJH�0RWKHUVKLS�RQ�LWV�ZD\���7KH�6FRUSLRQ�)RUWUHVV�LV�KHDYLO\�DUPHGDQG�DUPRXUHG�DQG�FDUULHV�DQ�HQRUPRXV�QXPEHU�RI�0HFKDQRLGV���7KH�H[WUD�VSDFH�EXLOW�LQWR�WKH�IRUWUHVV�FRQVLVWV�PDLQO\�RI�VWRUDJH�UDFNVIRU�WKH�DGGLWLRQDO�0HFKDQRLG�FRPSOHPHQW�7KH�IRUWUHVV�LV�D�JDUJDQWXDQ�PRELOH�DVVDXOW�EDVH�WKDW�LV������IHHW�����P��LQ�GLDPHWHU�DQG�WRZHUV������IHHW�����P��KLJK���7KHDGGLWLRQV�WR�WKH�IUDPH�ZDUUDQWHG�DQ�H[WUD�SDLU�RI�OHJV�PDNLQJ�VL[�LQ�WRWDO���7KH�J\URVFRSLF�V\VWHPV�KDG�EHHQ�PRGLILHG�WR�FRPSHQVDWHIRU�WKH�FRPSOHWHO\�GLIIHUHQW�ZDONLQJ�FRQILJXUDWLRQ���7KH�WKUXVWHU�V\VWHPV�EXLOW�LQWR�WKH�IUDPH�HQDEOH�WKH�6FRUSLRQ�WR�IO\�LQ�VSDFH�DQG�WRGHVFHQG�VDIHO\�RQO\���7KH�0HFKDQRLG�HQJLQHHUV�GR�WKLQN�WKDW�ZLWK�D�UHVXSSO\�RI�IXHOV�DQG�D�ODXQFK�VLWH�QHDU�HLWKHU�RI�WKH�WZR�SROHV�RIWKH�3ODQHWVKLS�ZRXOG�HQDEOH�WKH�6FRUSLRQ�)RUWUHVV�WR�UHDFK�RUELW�DJDLQ���7KLV�ZDV�PHUHO\�D�FDOFXODWLRQ�PDGH�E\�WKH�GHVLJQ�WHDP�DQGQRW�VHULRXVO\�FRQVLGHUHG�DV�EHLQJ�QHFHVVDU\�7KH�HQJLQHHULQJ�FUHZ�WKDW�EXLOW�WKH�6FRUSLRQ�)RUWUHVV�KDV�JXWWHG�RQH�RI�WKH�%DWWOHFUXLVHU
V�XVHDEOH�V\VWHPV�DQG�LQWHQGV�WR�VWDUWEXLOGLQJ�WZR�PRUH�UHWURILWWHG�6SLGHU�)RUWUHVVHV���7KLV�LV�VLPSO\�EHFDXVH�WKH�0HFKDQRLGV�DEKRU�ZDVWLQJ�SHUIHFWO\�JRRG�V\VWHPV�DQG�LWNHHSV�WKH�HQJLQHHUV�IURP�JRLQJ�VWLU�FUD]\�
0RGHO�7\SH��0RELOH�$VVDXOW�%DVH���,QIDQWU\�	�'HIHQFH
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&ODVV��5RERW�&RPEDW�9HKLFOH&UHZ�����EUDLQV7URRSV��7KH�VSHFLDO�UHDFWLYDWLRQ�WDVN�IRUFH�QXPEHUV�DUH�VKRZQ�DV�ZHOO�DV�WKH�6FRUSLRQ�)RUWUHVV�FUHZ�%UDLQV����6FDUDEV���'UDJRQIOLHV�����%UXWH�([WHUPLQDWRUV�����7XQQHO�&UDZOHUV����5HSDLU�5XQWV�����$VVDXOW�3UREHV����$GGLWLRQDO�WR�%UXWH�([WHUPLQDWRU�XQLWV0�'�&�E\�/RFDWLRQ�3ODVPD�&DQQRQV����������HDFK%RZO�/DVHU�&DQQRQV�����������HDFK0LVVLOH�/DXQFKHUV�����LQVLGH�OLG��������HDFK3DUWLFOH�%HDP�7XUUHWV�����XQGHUVLGH�RI�SODWIRUP��������HDFK5LP�/DVHUV����������HDFK/HJV�����������HDFK(QHUJ\�%DUULHU�������/RZHU�3ODWIRUP�������7RS�OLG�������(QJLQH�$VVHPEO\��3RUW�6WDUERDUG���������HDFK0DLQ�%RG\�%RZO��������7KHVH�WDUJHWV�DUH�FRPSDUDWLYHO\�VPDOO�DQG�UHTXLUH�WKH�DWWDFNHU�WR�PDNH�D�FDOOHG�VKRW��1R�DGGLWLRQDO�SHQDOWLHV���'HSOHWLQJ�WKH�0�'�&�RI�WKH�ORZHU�SODWIRUP�GHVWUR\V�WKH�IRXU�SDUWLFOH�EHDP�WXUUHWV�DQG�UHGXFHV�VSHHG�E\������'HSOHWLQJ� WKH�0�'�&��RI� WKH�WRS�OLG�SRUWLRQ�RI� WKH�IRUWUHVV�HOLPLQDWHV� WKH�SODVPD�FDQQRQ�DQG�PLVVLOH� ODXQFKHU��)XUWKHUPRUH��DOOIXUWKHU�DWWDFNV�DJDLQVW�LW�IURP�DERYH��VWULNH�WKH�PDLQ�ERG\�DQG�LQIOLFW�GRXEOH�GDPDJH���'HVWUR\LQJ�WKH�HQJLQHV�ZKLOH�LQ�VSDFH�IOLJKWZRXOG�UHQGHU�WKH�YHVVHO�GHSHQGHQW�RQ�UHDFWLRQ�WKUXVWHUV�WR�PDQRHXYUH�����PSK����NP����$�SODQHW�ODQGLQJ�ZRXOG�EH�LPSRVVLEOH�'HSOHWLQJ�WKH�0�'�&�RI�WKH�PDLQ�ERG\�GHVWUR\V�DOO�ZHDSRQ� V\VWHPV�RQ� WKH�ERZO�� WKH�SURWHFWLYH�HQHUJ\�EDUULHU��DQG� WKH� OLQH�RIWURRSV�FRPPXQLFDWLRQ��GDPDJHV�VHQVRUV�DQG�FRPSOHWHO\�LPPRELOLVHV�WKH�URERW�IRUWUHVV��7KH�UHVXOWV�DUH�DOO�FRPEDW�ERQXVHV��GDPDJHDQG�UDQJHV�RI�ZHDSRQ�V\VWHPV�VWLOO�LQ�RSHUDWLRQ��LQFOXGLQJ�WKH�SODVPD�FDQQRQV�DQG�3�EHDP�WXUUHWV��DUH�UHGXFHG�E\�KDOI��7KH�PLVVLOHODXQFKHU�FDQ�RQO\�ILUH�LI�WKH�OLG�ZDV�RSHQ�XS�ZKHQ�WKH�PDLQ�ERG\�ZDV�GHVWUR\HG�1RWH��'HVWUR\LQJ� WKH� PDLQ� ERG\� DQG� WKH� XSSHU� OLG� RU� ORZHU� SODWIRUP� ZLOO� GHVWUR\� WKH� HQWLUH� IRUWUHVV�� FDXVLQJ� LW� WR� H[SORGH� LQ� DFRQWDLQHG��ILHU\�PDVV��(YHU\ERG\�LQVLGH�RU�ZLWKLQ������IHHW�LV�NLOOHG��VXIIHUV��'�[�����0�'��6SHHG5XQQLQJ����PSK����NP��/HDSLQJ��1RW�DSSOLFDEOH��LW�FDQQRW�MXPS�)O\LQJ��&DQ� RQO\� IO\� LQ� VSDFH� �0DFK� ���� DQG�PDNH� D� FRQWUROOHG� GHVFHQW� WR� WKH�0RWKHUVKLS
V� VXUIDFH�� � ,I� FRPSOHWHO\� UHIXHOOHG�� WKH6FRUSLRQ�FRXOG�DWWHPSW�WR�DFKLHYH�RUELW�E\�WUDYHOOLQJ�WR�RQH�RI�WKH�SROHV�EXW�WKLV�ZRXOG�SUREDEO\�WDNH�ZHHNV�RI�JURXQG�WUDYHO�5DQJH��8QOLPLWHG�6WDWLVWLFDO�'DWD+HLJKW�������IHHW�����P�:LGWK�	�/HQJWK�������IHHW�����P��LQ�GLDPHWHU�:HLJKW�������WRQV&DUJR��3OHQWLIXO$UPRXUHG�%RG\��0HJD�GDPDJH�DUPRXU�ZLWK�SHUVRQQHO�FRPSDUWPHQWV�WKDW�KDYH�D�OLIH�VXSSRUW�V\VWHP��$OO�0HFKDQRLGV�DUH�FODG�LQ�WKHLUDUPRXUHG��F\ERUJ�ERGLHV�3RZHU�6\VWHP��$�SODVPD�HQHUJ\�V\VWHP�JLYHV�WKH�IRUWUHVV�LWV�SRZHU�DQG�D�OLIH�RI�����\HDUV�+RUURU�)DFWRU����3K\VLFDO�6WUHQJWK��(TXDO�WR�D�3�6�����1XPEHU�RI�$WWDFNV�3HU�0HOHH��6SHFLILF�ZHDSRQV�PD\�EH�OLPLWHG�WR�WKH�QXPEHU�RI�WLPHV�WKH\�FDQ�ILUH�SHU�PHOHH�URXQG�����VHFRQGV��KRZHYHU��WKH�WRWDO�QXPEHU�RI�PHOHH�DFWLRQV�DQG�RU�DWWDFNV�SHU�PHOHH�URXQG�LV�����3OXV�HDFK�RI�WKH����ULP�ODVHUV�FDQ�ILUH�RQFH�SHUPHOHH��VFDWWHU�VKRW��QRW�PRUH�WKDQ�WZR�ULP�ODVHUV�FDQ�VKRRW�DW�WKH�VDPH�WDUJHW�DW�D�WLPH���7KH�DYDLODEOH�ZHDSRQV�FDQ�EH�XVHG�LQ�DQ\FRPELQDWLRQ�&RPEDW�%RQXVHV �LQFOXGHV�DOO�ERQXVHV������RQ�LQLWLDWLYH�����WR�VWULNH�ZLWK�SODVPD�FDQQRQ�����WR�VWULNH�ZLWK�SDUWLFOH�EHDPV�����ZLWK�DOORWKHU�ZHDSRQ�V\VWHPV����WR�VWULNH�ZLWK�D�NLFN�RU�VWRPS����WR�VWULNH�ZLWK�D�ERG\�EORFN�UDP��7KH�IRUWUHVV�KDV�QR�SDUU\��GRGJH�RU�UROOZLWK�LPSDFW�ERQXVHV�:HDSRQ�6\VWHPV5HPHPEHU�����DWWDFNV�SHU�PHOHH�URXQG�����VHFRQGV��DUH�SRVVLEOH�IURP�WKH�PDMRU�ZHDSRQ�V\VWHPV��QXPEHUV�WZR�WKURXJK�ILYH�
��� (QHUJ\� %DUULHU� �� 6SHFLDO� 'HIHQFH� 6\VWHP��7KH� HQHUJ\� EDUULHU� HQFLUFOHV� DQG� SURWHFWV� WKH� HQWLUH� IRUWUHVV� XQLW� IURP� PDVVLYH
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ERPEDUGPHQW��EXW�WKH�IRUWUHVV�FDQQRW�ILUH�LWV�ZHDSRQV�ZKLOH�WKH�HQHUJ\�ILHOG�LV�XS��7KH�ILHOG�FDQ�UHFKDUJH�����0�'�&�HYHU\�KRXU�DERXW�����0�'�&�HYHU\�PLQXWH���+RZ HYHU�� LI� WKH�PDLQ� ERG\�ERZO� ORVHV�PRUH� WKDQ�KDOI� LWV�0�'�&� WKHUH� LV� D� ������ FKDQFH�RIORVLQJ�WKH�SURWHFWLYH�VKLHOG��UHTXLULQJ��'��KRXUV�RI�UHSDLU�DQG�SDUWV��
���'XDO�)LULQJ�3ODVPD�&DQQRQV������$�GHYDVWDWLQJO\�SRZHUIXO��ORQJ�UDQJH�ZHDSRQ��7KH�WZR�FDQQRQV�FDQ�ILUH�VLPXOWDQHRXVO\�DW�WKHVDPH�WDUJHW�RU� LQGLYLGXDOO\�DW�GLIIHUHQW� WDUJHWV��%RWK�DUH� ORFDWHG�QHDU�HDFK�RWKHU��7KH�FDQQRQV�KDYH�D����GHJUHH�DUH�RI� ILUH��ERWKYHUWLFDOO\�DQG�KRUL]RQWDOO\��2WKHUZLVH�WKH�HQWLUH�6FRUSLRQ�)RUWUHVV�PXVW�PRYH�DGMXVW�WR�ILUH��1RWH�KRZHYHU��WKDW�WKH�ERZO�KRXVLQJFDQ�URWDWH�����GHJUHHV�RQ�WKH�ORZHU SODWIRUP�DQG�JHW�WKH�JXQV�LQWR�D�QHZ�ILULQJ�SRVLWLRQ�LQ�DERXW���VHFRQGV��XVHV�RQH�PHOHH�DWWDFN��3ULPDU\�3XUSRVH��$VVDXOW0HJD�'DPDJH�� �'�[��� 0�'� SHU� VLQJOH� EODVWV� RU� �'�[��� SHU� VLPXOWDQHRXV�� GRXEOH� EODVW� LI� WZR� SODVPD� FDQQRQV� DUH XVHG�6LPXOWDQHRXV�GRXEOH�EODVW�FRXQWV�DV�RQH�PHOHH�DWWDFN�5DWH�RI�)LUH��6L[�WLPHV�HDFK�SHU�PHOHH�(IIHFWLYH�5DQJH�������IHHW������P��3D\ORDG��(IIHFWLYHO\�XQOLPLWHG��SDWFKHG�LQWR�WKH�SRZHU�VXSSO\�
���0LVVLOH�/DXQFKHU������1HVWOHG�VDIHO\�LQVLGH�WKH�OLG�DUH�PHGLXP��DQG�ORQJ�UDQJH�PLVVLOH�ODXQFKHUV��7R�ILUH��WKH�OLG�PXVW�RSHQ�RQO\���SHUFHQW��,W�LV�D�IDVW�ORDGLQJ��PLVVLOH�ODXQFKHU�V\VWHP�ZLWK�WKH�VWDUERDUG�ODXQFKHU�ILULQJ�PHGLXP�DQG�WKH�SRUW�ODXQFKHU��ORQJ�UDQJHPLVVLOHV�3ULPDU\�3XUSRVH��$VVDXOW0HJD�'DPDJH���'�[���0�'�IRU�PHGLXP�UDQJH�SODVPD�PLVVLOH�RU��'�[���0�'�SHU�ORQJ�UDQJH�SODVPD�PLVVLOH�5DWH�RI�)LUH��2QH�DW�D�WLPH�RU�LQ�YROOH\V�RI�WZR�RU�IRXU��IRU�D�WRWDO�RI�IRXU�YROOH\V�SHU�PHOHH�URXQG�����VHFRQGV���(DFK�YROOH\�FRXQWV�DVRQH�PHOHH�DWWDFN�UHJDUGOHVV�RI�WKH�QXPEHU�RI�PLVVLOHV�(IIHFWLYH�5DQJH��0HGLXP�UDQJH�PLVVLOHV��XS�WR����PLOHV����NP���/RQJ�UDQJH�PLVVLOH�UDQJH�XS�WR�����PLOHV�����NP��3D\ORDG�� 7KH� ODXQFKHUV� FDQ� ILUH� D� PD[LPXP� RI� IRXU� PLVVLOHV� DW� DQ\� RQH� WLPH�� EXW� KROGV� D� WRWDO� SD\ORDG� RI� ��� PHGLXP� DQG� ��ORQJ�UDQJH�PLVVLOHV�UHVSHFWLYHO\�
���3DUWLFOH�%HDP�7XUUHWV������$�SDLU�RI�GRXEOH�EDUUHOOHG�SDUWLFOH�EHDP�WXUUHWV�DUH�EXLOW�LQWR�WKH�XQGHUFDUULDJH�RI�WKH�ORZHU�SODWIRUP�(DFK�FDQ�URWDWH�����GHJUHHV��ZLWK�D����GHJUHH�YHUWLFDO�DUF�RI�ILUH��(DFK�DOVR�KDV�LWV�RZQ�WDUJHWLQJ�V\VWHP�3ULPDU\�3XUSRVH��$VVDXOW0HJD�'DPDJH���'�[���0�'�SHU�VLQJOH�EODVW�RU��'�[���SHU�VLPXOWDQHRXV��GRXEOH�EODVW��DLPHG�DW� WKH�VDPH�WDUJHW���$�VLPXOWDQHRXV�GRXEOH�EODVW�FRXQWV�DV�RQH�����PHOHH�DWWDFN�5DWH�RI�)LUH��)RXU�EXUVWV�SHU�HDFK�WXUUHW�SHU�PHOHH�URXQG�(IIHFWLYH�5DQJH�������IHHW�����P�3D\ORDG��(IIHFWLYHO\�XQOLPLWHG��SDWFKHG�LQWR�WKH�SRZHU�VXSSO\�
���%RZO�/DVHU�&DQQRQV������7KLV�ORQJ�UDQJH�ZHDSRQ�LV�IRUZDUG�IDFLQJ�EXW�WKH�EDUUHOV�FDQ�EH�URWDWHG�LQ�DOO�GLUHFWLRQV��LQ�D�����GHJUHHDUF�RI�ILUH��7KH�ODVHUV�DOVR�KDYH�WKH�VWDQGDUG�YDULDEOH�OLJKW�IUHTXHQF\�FDSDELOLWLHV�3ULPDU\�3XUSRVH��$VVDXOW0HJD�'DPDJH���'��SHU�VLQJOH�EODVW�5DWH�RI�)LUH��$V�PDQ\�DV�VL[�WLPHV�HDFK�SHU�PHOHH�URXQG�����VHFRQGV��(IIHFWLYH�5DQJH�������IHHW������P�3D\ORDG��(IIHFWLYHO\�XQOLPLWHG��SDWFKHG�LQWR�WKH�SRZHU�VXSSO\�
���6KRUW�5DQJH�5LP�/DVHUV�������7LQ\��VKRUW�UDQJH�ODVHUV�DUH�EXLOW�DORQJ�WKH�ULP�RI�WKH�ERG\�ERZO��7KH\�DUH�SULPDULO\�DQWL�SHUVRQQHODQG�FORVH�FRPEDW�ZHDSRQV��(DFK�ZHDSRQ�FDQ�EH�DQJOHG�E\�DERXW�����GHJUHHV�3ULPDU\�3XUSRVH��$QWL�SHUVRQQHO0HJD�'DPDJH���'��SHU�VLQJOH�EODVW�5DWH�RI�)LUH��(TXDO�WR�WKH�WRWDO�QXPEHU�RI�KDQG�WR�KDQG�DWWDFNV�(IIHFWLYH�5DQJH�������IHHW�����P�3D\ORDG��(IIHFWLYHO\�XQOLPLWHG��SDWFKHG�LQWR�WKH�SRZHU�VXSSO\�
���+DQG�WR�+DQG�&RPEDW��3K\VLFDO�FRPEDW�LV�YHU\�OLPLWHG�DQG�LW�FDQ�RQO\�PDNH�D�WRWDO�RI�VL[�SK\VLFDO�DWWDFNV�SHU�PHOHH�URXQG����VHFRQGV���$OO�RWKHU�DWWDFNV�DUH�PDGH�XVLQJ�WKH�HQHUJ\�ZHDSRQV�
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� VR� VXSHU�SRZHUV� DQG�PDJLF�ZRXOG�QRW� EH�RXW�RI�SODFH� LQ�DPL[HG�FDPSDLJQ���,QFOXGLQJ�RU�H[FOXGLQJ�WKH�0HFKDQRLGV�ZRXOG�EH�DQ�RSWLRQ�IRU�WKH�*0�
00DDJJLLFF RRQQ 77HHOOPPLLQQDDUU"")RU�D�
SXUH
�0HFKDQLPRUSK�FDPSDLJQ�WKH�XVH�RI�0DJLF�RQ�7HOPLQDU�VKRXOG�QRW�EH�ZLGHVSUHDG�RU�D�FRPPRQ�2�&�&��XQOHVV�WKH*DPH�0DVWHU�KDV�VRPHWKLQJ�HOVH�SODQQHG�IRU�WKH�FDPSDLJQ�RI�FRXUVH����7KH�HDVLHVW�ZD\�RI�SOD\LQJ�PDJLF�LV�QRW�WKURXJK�WKH�XVH�RI�/H\/LQHV� VXFK� DV� 5LIWV� RU� %H\RQG� WKH� 6XSHUQDWXUDO�� EXW� E\� GUDZLQJ� WKH� 3�3�(� RII� WKH� ELR�V\VWHPV� WKDW� DUH� VSUHDG� WKURXJKRXW� WKH3ODQHWVKLS���0DJLF�VKRXOG�EH�SOD\HG�OLNH�D�%H\RQG�WKH�6XSHUQDWXUDO�FDPSDLJQ�ZLWK�WKH�JHQHUDO�SRSXORXV�QRW�DZDUH�WKDW�VHFUHW�PDJLFVHFWV�H[LVW�RQ�WKH�PHWDO�SODQHW���6XSHUQDWXUDO�PRQVWHUV�ZRXOG�EH�6�'�&�RU�0�'�&�FUHDWXUHV�GHSHQGLQJ�DJDLQ�RQ�WKH�*DPH�0DVWHU�3�3�(�RQ�7HOPLQDU��7KH�IROORZLQJ�VHFWLRQ�VKRZV�WKH�DPRXQW�RI�3�3�(�DEOH� WR�EH�GUDZQ�RII� WKH�VXUURXQGLQJ�ELR�QRGHV�DQG�RUJDQLFV\VWHPV���$OVR�PDJLF�OHYHOV�ZRXOG�QRW�UHDFK�WKH�SRZHU�RI�5LIWV�(DUWK�HQHUJLHV�DQG�ZRXOG�WKHUHIRUH�EHFRPH�6�'�&�PDJLF�VLPLODU�WR+HURHV�8QOLPLWHG���3DOODGLXP�)DQWDV\���%H\RQG�WKH�6XSHUQDWXUDO��DQG�1LJKWEDQH����$FWXDOO\�D�VPDOO�DPRXQW�RI�PDJLF�ZRXOGQRW� EH� GHWULPHQWDO� WR� WKH� FDPSDLJQ� ZKHQ� FRQVLGHULQJ� 'UXLG� DQG� 3ULHVW�W\SH� RFFXSDWLRQV� DUH� D� ODUJH� SDUW� RI� $VNHOODQ� FXOWXUH�+RZHYHU�RWKHU�3DOODGLXP�ERRNV�VKRXOG�EH�XVHG�IRU�VSHOO�GHVFULSWLRQV�DQG�3�3�(�FRVWV�DV� LW�QHHGOHVV�SDJH�FRQVXPSWLRQ�WR�UHSULQWHQWLUH�VSHOO�OLVWV�DV�ZHOO�DV�PDJLF�XVHU�2�&�&V���7HFKQR�ZL]DUGU\�LV�SUDFWLFDOO\�XQKHDUG�RI��EXW�VRPH�*DPH�0DVWHUV�FRXOG�FRPH�XSZLWK�VRPH�EULOOLDQW�0HFKDQLPRUSK�YDULDQWV�XVLQJ�7HFKQR�ZL]DUGU\�LI�WKH�*DPH�0DVWHU�KDG�D�VSHFLILF�YLVLRQ�IRU�WKH�FDPSDLJQ�WKDWDOORZHG�VXFK�D�PRGLILFDWLRQ�'UDZLQJ� 3�3�(�� IURP� WKH� %LR�1RGHV�� %UDLQ� 3RROV� DQG� RWKHU� &RUH� &RQVFLRXVQHVV� RUJDQLF� V\VWHPVLV� SRVVLEOH� EHFDXVH� RI� WKHPDVVLYH� DPRXQWV� RI� 3�3�(� SHUPHDWLQJ� WKURXJKRXW� WKH�PDVVLYH� RUJDQLF� FRPSXWHU�� �2I� FRXUVH� WKH� HQWLUH� DPRXQW� RI� 3�3�(� LV� QRWDYDLODEOH�WKURXJK�MXVW�RQH�RUJDQLF�V\VWHP�EXW� WKH�HQHUJ\�GUDLQ�LV�VWLOO� VXIILFLHQW�IRU�PRVW�VSHOOFDVWHU�XVH��7KH�XQWKLQNLQJ�RUJDQLFV\VWHPV�FDQ�EH�WUHDWHG�WKH�VDPH�DV�D�SHUVRQ�ZLOOLQJO\�GRQDWLQJ�KLV�RU�KHU�PDJLF�HQHUJ\�DQG�WKH�DWWHPSW�LV�DQ�DXWRPDWLF�VXFFHVV��QRVDYH�YV��PDJLF�DWWDFN���7KH�0DJH�FDQ�DEVRUE�����RI�WKH�RUJDQLF�V\VWHP
V�HQHUJ\�7DNLQJ�3�3�(��IURP�WKH�&RUH�&RQVFLRXVQHVV�7KH�PRVW�WHUULEOH�PHWKRG�RI�H[WUDFWLQJ�3�3�(�IURP�D�OLYLQJ�FUHDWXUH�LV�E\�NLOOLQJ�LW��7KLVLV� ZKHUH� DQLPDO� DQG� KXPDQ� VDFULILFHV� FRPH� LQWR� SOD\� RU� E\� ULWXDOLVWLFDOO\� NLOOLQJ� DQ� RUJDQLF� FRPSRQHQW� RI� WKH� 0HFKDQRLG0RWKHUVKLS��-XVW�DV�D� OLYLQJ�EHLQJ
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7KH�P\VWHULRXV�UDGLDWLRQ�IORRGLQJ�WKH�$OWDQLQH�V\VWHP�LV�D�IRUP�RI�WUDQVGLPHQVLRQDO��PDJLF"��HQHUJ\�WKDW�FDQFHOV�WKH�K\SHU&GULYHV�RI�WKH�0HFKDQRLG�XQLYHUVH�GXH�WR�D�FULWLFDO��LQWHUQDO�LQFRPSDWLELOLW\���:KDW�WKH�LQKDELWDQWV�RI�7HOPLQDU��WKH�0HFKDQRLGV�DQG�DPDMRULW\�RI�WKH�JDOD[\�UHDOLVH�LV�WKDW�WKH�)3;�*��'��2'���V\VWHP�KDV�FURVVHG�WKH�GLPHQVLRQDO�ERXQGDULHV�RI�VHYHUDO�XQLYHUVHV�ZLWKWKH�QH[W�WUDQVLWLRQ�D�UDQGRP�RFFXUUHQFH�GXH�WR�RFFXU�ZLWKLQ�WKH�QH[W�WKLUW\�\HDUV�7KH�0HFKDQRLGV� WUDSSHG� RQ� WKH�$OWDQLQH���0RRQ� KDYH� UHDOLVHG� WKDW� WKH� UDGLDWLRQ� FDQ� EH� FDQFHOOHG� E\� XVLQJ� DWPRVSKHULFFRPSRQHQWV�IURP�WKH�JDV�PRRQ�RUELWLQJ�$OWDQLQH�����:KDW�WKH�VHFUHW�DFWXDOO\�LV�DERXW�WKH�JDV�PRRQ�LV�DQ\RQH
V��UHDG�WKH�*DPH�0DVWHU
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0HFKDQLPRUSK�&UHDWLRQ�6KHHW1DPH
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7UDQVSRUW�0RGH
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&RPEDW�0RGH3�6 3�3 3�( 3�% 6SG
9HKLFOH�7\SH�7UDQVSRUW�0RGH�7\SH�&RPEDW�0RGH�7\SH�&UHZ� 3DVVHQJHUV�0�'�&�E\�/RFDWLRQ� +DQGV

6SHHFK
%LSHGDO
/RRNV�0DLQ�%RG\� $� VPDOO� DQG� GLIILFXOW� WDUJHW� WR� KLW�� � 7KXV� LW� FDQ� RQO\� EH� KLW� ZKHQ� DFKDUDFWHU� PDNHV� D� FDOOHG� VKRW DQG� HYHQ� WKHQ� WKH� DWWDFNHU� LV� ��� WRVWULNH�� 'HSOHWLQJ� WKH� 0�'�&�� RI� WKH� PDLQ� ERG\� ZLOO� VKXW� WKH� XQLW� GRZQFRPSOHWHO\��PDNLQJ�LW�XVHOHVV�1RWH� 'HVWUR\LQJ� WKH� KHDG�KHOPHW�VHQVRU� V\VWHPV� ZLOO� HOLPLQDWH� DOOIRUPV�RI�RSWLFDO�HQKDQFHPHQW�DQG�VHQVRU\�V\VWHPV��1R�01,�ERQXVHVWR�VWULNH��SDUU\��DQG�GRGJH�0D[LPXP�6SHHG9HKLFOH�0RGH�,QWHUPHGLDWH�0RGH�&RPEDW�0RGH�(QJLQH� 0LFUR�IXVLRQ�UHDFWRU�0D[LPXP�5DQJH� (IIHFWLYHO\�XQOLPLWHG�'LPHQVLRQV :HLJKW�7UDQVSRUW�/HQJWK�7UDQVSRUW�+HLJKW�,QWHUPHGLDWH�/HQJWK�,QWHUPHGLDWH�+HLJKW�&RPEDW�/HQJWK�&RPEDW�+HLJKW�

&20%$7�029(6$WWDFNV�SHU�0HOHH�(VFDSH�0RYHV�'HIHQVLYH�0RYHV�
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(QG�RI�6XEPLVVLRQ�
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