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/TZXUJ[IZOUT /9@7CA9�HC��=;��5B;)RU� \HDUV�� ,� KDYH� EHHQ� D� �PRGHUQ�� JDPHU�� %\� WKDW�� ,�PHDQ�PRGHUQ� LV�P\� SUHIHUUHG� JHQUH�� ,
YH� SOD\HG� WKH� VSHFWUXP��IURP�JDPHV�VHW� LQ� WKH�:RUOG�:DUV�� WR�JDQJEXVWHUV�� WR�FROG�ZDU�HVSLRQDJH��WR�EUXVK�ZDU�PHUFHQDU\�DFWLRQ��WR�WKH�GDUN�QHDU�IXWXUH�RI� F\EHUSXQN�� 7KHUH� ZHUH� SOHQW\� RI� ZHDSRQ� JXLGHV� RXW� WKHUH��0LOOHQLXP
V�(QG�KDG�8OWUDPRGHUQ�)LUHDUPV��&\EHUSXQN������KDG�%ODFNKDQG
V�6WUHHW�*XLGH��5�7DOVRULDQ�DOVR�SXEOLVKHG�(GJH�RI�WKH�6ZRUG�� 3DOODGLXP� KDV� LWV� &RPSHQGLXP� RI� 0RGHUQ� :HDSRQV���*8536�KDV�+LJK�7HFK�DQG�0RGHUQ�)LUHSRZHU��7KHUH�ZHUH�TXLWH�D�IHZ�RWKHU�UHVRXUFHV�DV�ZHOO��8QIRUWXQDWHO\��WKH\�GLGQ
W�HQWLUHO\�IXOILOO�P\�QHHGV��VLQFH�LQHYLWDEO\�� WKHUH� ZDV� DOZD\V� RQH� ERRN� SXEOLVKHG� DQG� QRWKLQJ�IROORZLQJ�LW�XS�WR�H[SDQG�WKH�OLVWLQJV��7R�PDNH�PDWWHUV�ZRUVH��WKH\�ZHUH�SODJXHG�ZLWK�HUURUV��RU�ZRUVH��IODZHG�WKLQNLQJ��)RU�LQVWDQFH��ORRN� DW� WKH� HYHU� SRSXODU� $UHV� )0*� )ROGLQJ� 6XEPDFKLQHJXQ��6HHPV�OLNH�LW
V� OLVWHG� LQ�HYHU\�ERRN��GRHVQ
W� LW"�)RU�D�ZHDSRQ�VR�VHHPLQJO\�QHZ�DQG�XELTXLWRXV��,
OO�EHW�\RX
G�EH�VXUSULVHG�WKDW�WKH�GHVLJQ� LV� DFWXDOO\� QHDUO\� ��� \HDUV� ROG� DW� WKLV� SRLQW�� DQG� WKH�ZHDSRQ�QHYHU�JRW�SDVW�SURWRW\SH�VWDJH��VR�RQO\�IRXU�GR]HQ�ZHUH�HYHU� IDEULFDWHG��:DQW�D� IROGLQJ�60*"�<RX
OO�KDYH� WR� ORRN� WR� WKH�5XVVLDQV�DQG�WKHLU�33�����D�NQRFNRII�RI�WKH�$UHV�WKDW�LV�VXSHULRU�WR� WKH� RULJLQDO�� 7KH� WKLUG� IDWDO� IODZ� LV� WKDW� ZLWK� VRPH� JDPH�V\VWHPV�� ZHDSRQ� VWDWLVWLFV� DUH� D� PDWWHU� RI� IDYRULWLVP� RQ� WKH�DXWKRU
V� EHKDOI�� UDWKHU� WKDQ� EHLQJ� EDVHG� RQ� DQ\� DFWXDO�FRPSDULVRQ� RI� GDWD�� $� ODVW� HUURU� LV� WKDW� PDQ\� VLPSO\� DUHQ
W�SDUWLFXODUO\� FRQGXFLYH� WR� FRQYHUVLRQV� WR� QHZ� V\VWHPV�� )RU�H[DPSOH�� (GJH� RI� WKH� 6ZRUG� LV� KHDY\� RQ� WKH� UHIHUHQFH� FKDUWV��SURGXFLQJ�D�VHSDUDWH�DFFXUDF\�WDEOH�IRU�HDFK�DQG HYHU\�ZHDSRQ��2WKHU�V\VWHPV�XVHG�DUFDQH��VHFUHWLYH�IRUPXODH�WR�FDOFXODWH�WKHLU�YDOXHV��DQG�WKH�IRUPXODH�UHPDLQ�VHFUHW�VR�ZH�UHDOO\�GRQ
W�NQRZ�LI�WKH�YDOXHV�DUH�EDVHG�RQ�IDFW�RU�ZKLP�,� HYHQWXDOO\� VWDUWHG� ZULWLQJ� P\� RZQ� 53*�� HQWLWOHG�&\EHU7KULOOHU�� D� JDPH� GHVLJQHG� WR� UHSUHVHQW� ERWK� WKH� PRGHUQ�WHFKQRWKULOOHU�DQG�WKH�GDUN�IXWXUH�RI�F\EHUSXQN��$PRQJ�WKH�ZULWLQJ�SURMHFWV� ZDV� D� ZRUN� HQWLWOHG� �%LJ� %DQJ�� WKH� 0RVWO\� ,OOXVWUDWHG�*XLGH�WR�0RGHUQ�:HDSRQV���,W�ZDV�PHDQW�WR�EH�D�KXJH�JXLGH�WR�FLYLOLDQ�DQG�PLOLWDU\�VPDOO�DUPV��$V�LW�GHYHORSHG��,�VWDUWHG�UXQQLQJ�LQWR� SUREOHPV�� ,� ZDQW� WR� FRYHU� HYHU\WKLQJ� UDWKHU� WKDQ� WKH� XVXDO��������� JXQV�� VR� ,� IRXQG� P\VHOI� VWDULQJ� DW� ZKDW� FRXOG� HDVLO\�EHFRPH� D� ����� SDJH� ERRN�� ,� VWUXJJOHG� IRU� TXLWH� D� ELW� WU\LQJ� WR�GHFLGH�KRZ�WR�OD\�RXW WKH�ERRN�7KHQ� D� UHYHODWLRQ� KLW�PH� DV� ,� ZDV� VWUXJJOLQJ�ZLWK� WKH�IRUPDWWLQJ��3HRSOH�ZKR�GRQ
W�SOD\�&\EHU7KULOOHU�ZLOO�HQG�XS�EX\LQJ�WKLV�ERRN��0RVW�ZHDSRQ�JXLGHV�KDYH�RXWVROG� WKH�JDPH�V\VWHPV�WKH\�ZHUH�ZULWWHQ� IRU�E\� D� IDFWRU�RI� �� WR���RU�EHWWHU��7KLV�ZDV� D�YHU\�LPSRUWDQW�UHYHODWLRQ��DV�LW�FRPSOHWHO\�FKDQJHG�ZKDW�%LJ�%DQJ�LV�� 7KLV� UHYHODWLRQ� KDV�PDGH� %LJ� %DQJ� D�PXOWL�V\VWHP� JXLGH� WR�ZHDSRQV� %DFN�WR�WKH�EDVLFV�,�ZHQW��,W�ZDV�WLPH�WR�SXW�WKH�D[H�WR�WKH�JULQGVWRQH�DQG�EUHDN�WKH�ELQGLQJV�RQ�D ORW�RI�UHIHUHQFH�ERRNV��(YHU\WKLQJ� LQ� %LJ� %DQJ� LV� EDVHG� RQ� UHDO� ZRUOG� GDWD�� 7KH� EDVLF�GDPDJH�V\VWHP�LV�EDVHG�RQ�WKH�YHORFLW\�DQG�HQHUJ\�RI� LQGLYLGXDO�FDUWULGJH� W\SHV��5DWHV�RI� ILUH��PDJD]LQH�FDSDFLWLHV�� DQG�ZHDSRQ�HIIHFWLYH�UDQJHV��ZHLJKWV��FRVWV�DQG�\HDU�RI�LQWURGXFWLRQ�DUH�FXOOHG�

IURP�FRUSRUDWH��PLOLWDU\��DQG�FRQVXPHU� LQIRUPDWLRQ�VRXUFHV��$FFXUDF\� LV�GHWHUPLQHG�IURP�D�V\VWHP�GHYHORSHG�LQYROYLQJ�WKH�VSHFLILFV�RI�EHQFKPDUN�VKRRWLQJ�RI�WKH�ZHDSRQ�DW�PD[LPXP�H[SHFWHG�FRPEDW�UDQJH�IRU�WKDW�W\SH�RI� ZHDSRQ�� ,W
V� DOO� D� PDWWHU� RI� IDFW�� UDWKHU� WKDQ� HVWLPDWLRQ�� WKHRU\�� RU�IDYRULWLVP�7KH�UHDO�ZRUOG�LQIRUPDWLRQ�GRQH��WKH�QH[W�VWHS�ZDV�GHYHORSLQJ�UHOLDEOH� FRQYHUVLRQ� UXOHV� DOORZLQJ� \RX� WR� WDNH� WKDW� GDWD� DQG� WXUQ� LW� LQWR�JDPH� VWDWV�� 1LFH� WKLQJ� LV�� ZKHQ� \RX
UH� ZRUNLQJ� ZLWK� IDFWV�� WKRVH�FRQYHUVLRQV� FRPH� HDV\�� $W� WKLV� WLPH�� VWDWLVWLFV� DUH� OLVWHG� IRU� WKH� '���0RGHUQ� 5ROHSOD\LQJ� *DPH� DQG� &\EHU7KULOOHU�� ,
OO� DGG� DGGLWLRQDO� JDPH�V\VWHP�OLVWLQJV�DV�,�DUUDQJH�SHUPLVVLRQ��WKHVH�XSGDWHV�DSSHDULQJ�LQ�ODWHU�LVVXHV� 7KLV�FKRLFH�WR�JR�PXOWL�V\VWHP�KDV�OHDG�WR�RQH�RWKHU�LPSRUWDQW�FKDQJH�� UHJDUGLQJ� WKH� OD\RXW�� ,Q� WKH� HQG�� WKH� EHVW� ZD\� WR� SUHVHQW� WKH�LQIRUPDWLRQ�LQ�D�VXIILFLHQWO\�RUJDQL]HG�IDVKLRQ�LV�WR�SUHVHQW�LW�LQ�WKH�IDVKLRQ�ODZ� HQIRUFHPHQW� RUJDQL]HV� LW�� GDWDVKHHWV�� 7KLV�PHDQV� RQ� RQH� VKHHW� RI�SDSHU�� \RX
OO� JHW� WKH� JXQ
V� UHDO�ZRUOG� GDWD�� LPDJH�� DQG� D GHVFULSWLRQ� RQ�RQH�VLGH�DQG�JDPH�VWDWLVWLFV�RQ�WKH�RWKHU��2I�FRXUVH��GRQ
W�WKLQN�,�VLPSO\�FUDPPHG�HYHU\�JXQ�LQWR�D�WZR�SDJH�IRUPDW��7KH�)�����DVVDXOW�ULIOH�KDV�D�IRXU�SDJH�GDWDVKHHW�DQG�WKH�0����6$%5�2,&:�FRQVXPHV���SDJHV�%HIRUH� \RX�VWDUW� UDQWLQJ�DERXW�KRZ� WKH� ODVW� SURGXFW� WR� WU\� WKDW�VXFNHG��,
OO� MXVW�VD\�WKDW�,�OHDUQHG�IURP�WKH�0RQVWURXV�&RPSHQGLXPV�DQG�WLPHV�KDYH�FKDQJHG��,
P�FUHDWLQJ�WKH�53*�HTXLYDOHQW�RI�D�-DQH
V�*XLGH�WR�6PDOO�$UPV��,W�LVQ
W�PHDQW�WR�EH�VROG�RQ�SDSHU��VR�,
P�QRW�ORRNLQJ�WR�VDYH�PRQH\�E\�VKDYLQJ�RII�DV�PDQ\�SDJHV�DV�SRVVLEOH��,
P�QRW�VWRSSLQJ�DW�����ZHDSRQV��RU� HYHQ�����ZHDSRQV�� ,�PD\�QRW�HYHQ�VWRS� RQFH� ,� ILQLVK�ZLWK�PRGHUQ� ZHDSRQV�� :KHQ� \RX� JR� WKDW� IDU�� VDYLQJ� SDSHU� LV� QR� ORQJHU� D�FRQFHUQ��'DWDVKHHWV�DOVR�DOORZV�PH�WR�H[SDQG�WKLQJV�VORZO\��UDWKHU�WKDQ�IRROLVKO\�DWWHPSWLQJ�WR�FUDP�DQG�ILQLVK�LW�DOO�DW�RQFH��'DWDVKHHWV�DOVR�DOORZ�PH�WR�LVVXH�XSGDWHV�ZLWKRXW�IRUFLQJ�\RX�WR�EX\�DQ�HQWLUH�QHZ�ERRN��7KH�IRUFHG�VWUXFWXUH� RI� GDWDVKHHWV� DOVR� HOLPLQDWHV� WH[W� IORZ� LVVXHV��$GG� WZR�SDUDJUDSKV� DERXW� D� JXQ�� DQG� \RX�ZLOO� DOZD\V� RQO\� UHSODFH� WKRVH�SDJHV�DVVRFLDWHG�ZLWK� WKH�ZHDSRQ��:KHQ�VTXHH]LQJ� DV�PXFK�RQWR�D�SDJH�DV�SRVVLEOH��WKRVH�WZR�SDUDJUDSKV�RI�QHZ�WH[W�FDQ�HDVLO\�OHDG�WR�FKDQJHV�RQ���������RU�PRUH�SDJHV�LQ�D�W\SLFDO�ERRN�IRUPDW��7KH�ODVW�EHQHILW�RI�WKHVH�GDWD�VKHHWV�EHORQJV�WR�\RX��WKH�FRQVXPHU��<RX�QHHG�RQO\�SULQW�RXW�ZKDW�\RX� QHHG� DQG \RX� FDQ� RUJDQL]H� LW� DV� \RX� UHTXLUH�� 2UJDQL]H� LW� E\�PDQXIDFWXUHU��PRGHO� QXPEHU�� QDWLRQ� RI�PDQXIDFWXUH�� ZHDSRQ� W\SH�� HUD��HWF��7KLV�PHDQV�LI�\RX�DUH�SOD\LQJ�D�JDPH�VHW�LQ�:RUOG�:DU�7ZR��\RX�FDQ�VLPSO\�SXW�DOO�WKRVH�SDJHV�LQWR�D�QRWHERRN���3OD\LQJ�LQ�D�FDPSDLJQ�VHW�LQ�*HUPDQ\"�2UJDQL]H�D�ELQGHU�WKDW�IRFXVHV�RQ�(XURSHDQ�ZHDSRQV�6R�KHUH�\RX�KDYH�LW��WKH�ILUVW�YROXPH�RI�%LJ�%DQJ��,
P�KRSLQJ�WR�SURGXFH�QHZ�YROXPHV�DW�D�UDWH�RI�DW�OHDVW�VL[�WLPHV�SHU�\HDU��HDFK�YROXPH�GHWDLOLQJ� DW� OHDVW� ��� QHZ� ZHDSRQV��:LWK� WKLV� ILUVW� YROXPH�� ,� ZDQWHG� WR�SURYLGH� D� ZLGH� DUUD\� RI� ZHDSRQV� WR� LOOXVWUDWH� WKH� DVWRQLVKLQJ� VHOHFWLRQ�DYDLODEOH� RXW� WKHUH��:H� KDYH� HYHU\WKLQJ� IURP� FHQWXU\� ROG� SLVWROV� WR� WKH�FXWWLQJ� HGJH� FRPSHWLWRUV� RI� WKH� ULIOH� RI� WKH� IXWXUH�� PLQLDWXUH� KDQGJXQV�DOPRVW�DV�VPDOO�DV�D�TXDUWHU�WR�ZHDSRQV�WKDW�WDNH�WZR�WR�RSHUDWH��$QG�LI�\RX
UH�ZRQGHULQJ�DERXW�WKH�WLWOH��ZHOO��WKHUH�DUH�VRPH�ZHDSRQV�WKDW�,�KDYH�VHHQ� LQ� WKH� SDVW� DQG� IDLOHG� WR� VQDS� D� SKRWR� RI�� DQG� ,� QR� ORQJHU� KDYH�DFFHVV�WR�WKHP��6R�WKRVH�RQHV�KDYH�WR�JR�SKRWR�IUHH�XQWLO�,�REWDLQ�SKRWRV�RI�WKHP� ,�KRSH�\RX�HQMR\�WKLV�DPELWLRXV�SURMHFW�
�6CIH�H<9�*9J=G=CBG%LJ� %DQJ�ZDV� WKH� VWDUW� RI� VRPHWKLQJ� ELJ��8QIRUWXQDWHO\�� LW�ZDV�D�VORSS\�VWDUW��SODJXHG�ZLWK�SUREOHPV�UDQJLQJ�IURP�W\SRJUDSKLFDO�HUURUV�WR�LPSURSHU�UHIHUHQFHG�WR�WKH�'���0RGHUQ�5ROHSOD\LQJ�*DPH��$QG� WKHUH� ZDV� WKH� ELJJHVW� SUREOHP� RI� DOO�� WKH� OD\RXW�� 7KH� HQWLUH�GRFXPHQW�QHHGV WR�EH�UHYLVHG��SXOOLQJ�WKH�FRQWHQW�RXW�RI�RYHUODS�ZLWK�WKH�KHDGHUV�DQG�IRRWHUV��DQG�DGGLQJ�DQ�H[WUD�KDOI�LQFK�RI�JXWWHU�VSDFH�WR�DFFRPPRGDWH�KROH�SXQFKLQJ��$QG�WKLV� LQ�WXUQ�UHTXLUHV�UHYLVLRQV�WR�WKH�2SHQ�&RQWHQW�GHFODUDWLRQ�LQ�WKH�IURQW�RI�WKH�ERRN��:KDW�D�SDLQ�LQ�WKH�QHFN��EXW�LW�DOO�QHHGV�WR�EH�GRQH��$QG�ZH¶UH�ZRUNLQJ�RQ�LQFOXGLQJ�VWDWV�IRU�DW� OHDVW�)XGJH�� LI�QRW�RWKHU�RSHQ�VRXUFH�JDPH�V\VWHPV��6R�ZLWK� OXFN�� WKH�HQG� UHVXOW� LV�QRW� VLPSO\� FRUUHFWHG��EXW�EHWWHU� WKDQ� WKH�RULJLQDO�YHUVLRQ�7KLV�LV�DOVR�D�ILUVW�VWHS�LQWR�D�GDQJHURXV�PLQHILHOG��:LWK�WKLV�VHULHV��,�ZDQW�JDPHUV�WR�EX\�RQH�ERRN�DQG�EH DEOH�WR�XVH�LW�ZKHWKHU�WKH\�DUH�SOD\LQJ�DQ\�RI�D�QXPEHU�RI�RWKHU�JDPHV��,¶P�QRW�JUHHG\��,I�,�

ZDV�� ,¶G� EH� SXEOLVKLQJ� D� GLIIHUHQW� YHUVLRQ� RI� WKHVH� ERRNV� IRU� HDFK�V\VWHP��%XW�WKDW¶V�MXVW�ODPH��/LNH�,�VDLG��,�ZDQW�\RX�WR�EH�DEOH�WR�EX\�RQH�ERRN�DQG�XVH�LW�IRU�D�ZLGH�UDQJH�RI�JDPHV��UDWKHU�WKDQ�IRUFH�\RX�WR� EX\� RQH� YHUVLRQ� SURGXFHG� XQGHU� WKH�'���6\VWHP� /LFHQVH� DQG�DVHFRQG�YHUVLRQ�IRU�)XGJH��IRU�H[DPSOH��/HW¶V�KRSH�WKH�OLFHQVRUV�DJUHH�ZLWK�WKDW�VHQWLPHQW��VKDOO�ZH"$V� LW� FXUUHQWO\� VWDQGV�� ,� RZQ� RQH� SURGXFW� LGHQWLW\��&\EHU7KULOOHU�� WZR� DUH� OLFHQVHG� XQGHU� WKH�2*/� DQG� WKHLU� UHVSHFWLYH�WUDGHPDUN�OLFHQVHV��DQG�,�KDYH�WKH�EOHVVLQJV�RI�6WHIIDQ�2¶6XOOLYDQ�WR�PDNH�D�PXOWL�V\VWHP�ERRN ZLWK�)XGJH�PDWHULDO�LQFOXGHG��RK��DQG�WKH�FRPPHUFLDO�OLFHQVH�IRU�)XGJH�DV�ZHOO��$V� LW� VWDQGV�� ,� KRSHIXOO\� KDYH� HYHU\WKLQJ� SURSHUO\�GRFXPHQWHG�DQG�RU�UHIHUHQFHG�DW� WKLV�SRLQW��VLQFH� ,�DP�IROORZLQJ�WKH�H[DPSOHV� DOUHDG\� VHW� E\� RWKHU� GXDO� V\VWHP� RU� PXOWL�V\VWHP� JDPH�ERRNV��
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--GG==BB;�;�HH<<9�9���55HH555HDO�:RUOG�'DWD7R�VWDUW�RII��WKLV�ERRN�SUHVHQWV�DQ\�DQG�DOO�UHDO�ZRUOG�GDWD�WKDW�FRXOG�EH�FROOHFWHG�RQ�WKH�ZHDSRQ�LQ�TXHVWLRQ��$V�ZLWK�DOO�WKH�GDWD�DQG�JDPH�VWDWLVWLFV��ZH�KDYH�FROOHFWHG�WKH�LQIRUPDWLRQ�LQWR�D�ZHOO�RUJDQL]HG�F KDUW��7KH�FKDUW�ORRNV�OLNH�WKH�IROORZLQJ�
:HDSRQ0DQXIDFWXUHU <HDU1DWLRQ&DOLEHU 0DJV$FFXUDF\ *URXS 02$.LOO 3HQ�9HORFLW\ (QHUJ\:HLJKW (PSW\ 52) 66/RDGHG 0%/HQJWK %XUVW5DQJH (IIHFW� $XWR0D[� &\FOLF1RWHV

:HDSRQ�� 7KLV�LV�WKH�IXOO�QDPH�RU�PLOLWDU\�GHVLJQDWLRQ�RI�WKH�ZHDSRQ�0DQXIDFWXUHU� � 7KH� QDPH� RI� WKH� FRPSDQ\� WKDW� GHYHORSHG� WKH�ZHDSRQ�� )RU� H[DPSOH�� WKH�0 ���� LV� OLVWHG� DV� D� &ROW� ZHDSRQ�� HYHQ�WKRXJK� LW� LV�PDQXIDFWXUHG� E\� DW� OHDVW� D� GR]HQ� GLIIHUHQW� FRPSDQL HV�ZRUOGZLGH�<HDU�� 7KLV�OLVWV�WKH�UDQJH�RI�\HDUV�LQ�ZKLFK�WKH�ZHDSRQ�KDV�EHHQ�LQ�PDQXIDFWXUH�� VHUYLFH� RU� RSHQO\� DYDLODEOH� IRU� JRYHUQPHQW� RU� SULYDWH�SXUFKDVH�RQ�D�ILUVW �KDQG�EDVLV�&DOLEHU�� 7KH�FDOLEHUV�WKH�ZHDSRQ�FDQ�ILUH0DJV�� D�OLVW�RI�WKH�PDJD]LQH�F DSDFLWLHV��$�OHWWHU�LV�DWWDFKHG�WR�PDQ\�QXPEHUV�� &� UHSUHVHQWV� D� F\OLQGHU�� OLNH� WKDW� RI� D� UHYROYHU�� %�UHSUHVHQWV� EHOWHG� DPPXQLWLRQ�� OLNH� WKDW� RI� D� PDFKLQH� JXQ�� DQG� '�UHSUHVHQWV�D�GUXP�VW\OH�PDJD]LQH� WKDW�KROGV�D�VLJQLILFDQWO\�JUHDWHU�DPRXQW�WKDQ�ER[�PDJD]LQ HV��,I�WKHUH�LV�QR�OHWWHU�DVVRFLDWHG�ZLWK�WKH�QXPEHU�� WKDW� LQGLFDWHV� WKDW� WKH� PDJD]LQH� LV� D� W\SLFDO� ER[ �W\SH�PDJD]LQH�$FFXUDF\� � $FFXUDF\� LV� GDWD� FROOHFWHG� IURP� WHVW� ILULQJV�� 7KLV� GDWD�FRPHV� IURP� D� QXPEHU� RI� VRXUFHV�� LW� LV� HLWKHU� JURXSLQJ� VL]HV� DW�YDULRXV UDQJHV�IURP�EHQFKPDUN�VKRRWLQJ��WKH�02$�RU�0LQXWH�RI�WKH�$QJOH� XVHG� IRU� DFFXUDF\� WHVWV� LQ� SUHFLVLRQ� VKRRWLQJ�� RU� WKH� NLOO� RU�FDVXDOW\� UDWH� DWWDLQHG� DW� FHUWDLQ� UDQJHV� LQ� PLOLWDU\� WHVWLQJ� �KLJKHU�UDWHV�VXJJHVW�KLJKHU�DFFXUDF\��9HORFLW\�� 7KH�YHORFLW\�DW�ZK LFK�D�EXOOHW�OHDYHV�WKH�JXQ�(QHUJ\�� WKH�HQHUJ\�SRVVHVVHG�E\�D�EXOOHW�ZKHQ�LW�OHDYH�WKH�JXQ�:HLJKW�� 7KH�ZHLJKW�RI�WKH�JXQ��7KLV�SURYLGHV�ERWK�HPSW\�ZHLJKW�DQG�WKH�ZHLJKW�RI�WKH�JXQ�ZKHQ�ORDGHG�ZLWK�D�IXOO�PDJD]LQH�/HQJWK� � WKH� OHQJWK�RI� WKH�ZHDSRQ� LQ�P LOOLPHWHUV��)RU�ZHDSRQV�ZLWK�IROGLQJ�RU�FROODSVLEOH�VWRFNV��D�VHFRQG�PHDVXUHPHQW� LV�SURYLGHG�IRU�WKH�ZHDSRQ
V�PRUH�FRPSDFW�IRUP�5DQJH� � 7KLV�SURYLGH�ERWK�HIIHFWLYH� DQG�PD[LPXP� UDQJH��(IIHFWLYH�UDQJH� LW� WKH� IXUWKHVW� UDQJH� DW� ZKLFK� WKH� VKRRWHU� FDQ� UHDVRQDEO \�H[SHFW� WR� KLW� WKH� ERG\�� 0D[LPXP� UDQJH� LV� WKH� IXUWKHVW� UDQJH� WKH�ZHDSRQ� FDQ�EH� ILUHG� WR�DQG�VWLOO� EH�H[SHFWHG� WR�DW� OHDVW�PDUJLQDOO\�ZRXQG�WKH�WDUJHW��7KH�DUHD�EHWZHHQ�HIIHFWLYH�DQG�PD[LPXP�UDQJH�LV�HVVHQWLDOO\�D�XVHOHVV�DUHD�LQ�ZKLFK�WR�DLP�DW�WDUJHWV�XQ OHVV�RQH�LV�D�WUXH�PDVWHU�RI� WKH�ZHDSRQ��RU�DQ�H[SHULHQFHG�VKRRWHU� IDPLOLDU�ZLWK�WKH�WHFKQLTXHV�RI�]HURLQJ�LQ�RQ�D�WDUJHW�ZLWK�PXOWLSOH�VKRWV�

52)� � 5DWHV�RI�)LUH��7KH\�DUH� IXQ��<RX�FDQ�VKRRW�D�JXQ�RQH�EXOOHW�ILUHG�HYHU\�SXOO�RI�WKH�WULJJHU��2U�LW�PD\�KDYH D�PHFKDQLFDO�OLPLWHU�WKDW�OHWV�LW� ILUH�D�VHW�QXPEHU�RI�EXOOHWV�ZLWK�HYHU\�SXOO�RI�WKH�WULJJHU��2U�LW�PD\�EH�FDSDEOH�RI�ILULQJ�IRU�DV�ORQJ�DV�\RX�KROG�GRZQ�WKH�WULJJHU��LQ�ZKLFK�FDVH�WKHUH�DUH�PDQ\�ZD\V�\RX�FDQ�ILUH�LW���66� LQGLFDWHV� WKH� VLQJOH� VKRW� UDWH� RI� ILUH�� RU� KRZ� IDVW� \RX�FDQ�UHDVRQDEO\�DFFXUDWHO\�ILUH�LW�DW�D�UDWH�RI�RQH�EXOOHW�ZLWK�HDFK�SXOO�RI� WKH� WULJJHU��)RU�PRVW�ZHDSRQV�� WKLV� UDWH� LV�D�URXJKO\�XQLIRUP����530�0%� LQGLFDWHV� 0HFKDQLFDO� %XUVW�� 7KH� ZHDSRQ� FRQWDLQV� D�PHFKDQLFDO� OLPLWHU� WKDW� OHWV� LW� ILUH�D�VHW�QXPEHU�RI� URXQGV�ZLWK� HDFK� SXOO� RI� WKH� WULJJHU�� 7KLV� WRR� KDV� D� W\SLFDO� OLPLW��ZKLFK�KDV�JLYHQ�XV�WKH�UDWKHU�XELTXLWRXV�� �URXQG�EXUVW�%XUVW�LQGLFDWHV�D�VKRUW�EXUVW��7KH�� �URXQG�EXUVW�LV�D�PDWWHU�RI�PLOLWDU\�GRFWULQH�DV�ZHOO� DV�ZHDSRQ�GHVLJQ�SKLO RVRSK\��7URRSV�DUH�WUDLQHG�WR�FRQVHUYH�DPPXQLWLRQ�ZKHQ�VXFK�FDQ�EH� DFFRPSOLVKHG�� DQG� WR� WKDW� HQG�� WKH\� DUH� WUDLQHG� WR�DWWHPSW� WR� SHUIRUP� D� � �URXQG� EXUVW� RQ� ZHDSRQV� ZLWK� QR�EXUVW� OLPLWHU� GHVLJQHG� LQWR� WKHP�� 7KLV� QXPEHU� LV� WKH�QXPEHU�RI�URXQGV�W\SLFDOO\�ILUH G�ZKHQ�D�VKRRWHU�DWWHPSWV�D���URXQG�EXUVW�RQ�IXOO�DXWRPDWLF�ILUH�$XWR� LQGLFDWHV� WKH�UDWH�RI� ILUH� WKH�JXQ�FDQ�PDQDJH�RQ� LWV�IXOO�DXWR� VHWWLQJ�� LQ� ZKLFK� RQH� SXOO� RI� WKH� WULJJHU� ZLOO�FRQWLQXH� ILULQJ� URXQGV� XQWLO� WKH� WULJJHU� LV� UHOHDVHG��+RZHYHU�� IRU� $XWR�� LW LV� DVVXPHG� WKDW� WKH� VKRRWHU� LV�IROORZLQJ� WKH� ZHDSRQ
V� PDLQWHQDQFH� GRFWULQHV� ZKLOH�SURYLGLQJ� VXVWDLQHG� ILULQJ�� 0DLQWHQDQFH� GRFWULQHV� FDOO� IRU�VKRUW�SHULRGV�RI� LQDFWLYLW\� LQ�ZKLFK� WKH�ZHDSRQ� LV�DOORZHG�WLPH�WR�FRRO�VRPHZKDW�LQ�RUGHU�WR�SUHYHQW�RYHUKHDWLQJ�W KDW�FDQ� OHDG� WR� D� FDWDVWURSKLF� ZHDSRQV� IDLOXUH�� 7KHVH� VKRUW�FRROLQJ�SHULRGV�DUH�DERYH�DQG�EH\RQG�WKH�WLPH�LW�WDNHV�WR�VZDS�PDJD]LQHV�DQG�UHFKDUJH�WKH�ZHDSRQ�&\FOLF� LQGLFDWHV� WKH� IXOO �DXWR� UDWH� RI� ILUH�� PDLQWHQDQFH�GRFWULQHV� EH� GDPQHG�� *LYH� WKH� JXQ� HQRXJK� DPPXQLWLRQ�DQG�WKLV�LV�KRZ�PDQ\�URXQGV�LW�ZRXOG�ILUH�LI�\RX�KHOG�GRZQ�WKH�WULJJHU�IRU�D�IXOO����VHFRQGV�



;YOTM�*GZG�¥ )_HKX:NXORRKX�*GZG�� �

� 0

&\EHUWKULOOHU�'DWD&\EHUWKULOOHU�GDWD�LV�RUJDQL]HG�LQWR�D�VPDOO�FKDUW�WR�NHHS�WKLQJV�ZHOO�RUJDQL]HG��$Q\ZD\��WKH�FKDUW�ORRNV�OLNH�WKH�IROORZLQJ�
&\EHUWKULOOHU

:HDSRQ 7\SH $&& &RQ $Y &DOLEHU '0 $PPR 5DWH�RI�)LUH 5HO
(IIHFW��5DQJH��PHWHUV�

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW

6SHFLDO�5XOHV
:HDSRQ� � 7KH� QDPH� E\� ZKLFK� WKH� ZHDSRQ� LV� QRUPDOO\� LGHQWLILHG��1RWH� WKDW� QDPLQJ� IRU� UHYROY HUV� IROORZV� D� WUDGLWLRQDO� EXW� HYHU� PRUH�DUFKDLF�IRUPDW���7KH�$675$������D�UHYROYHU�PDQXIDFWXUHG�IURP������WR������E\� WKDW�6SDQLVK�PDQXIDFWXUHU��ZDV�DYDLODEOH�ZLWK�EDUUHOV���LQFKHV����LQFKHV�DQG�������LQFKHV�ORQJ���7UDGLWLRQDO�QDPLQJ�ZRXOG�OLVW�WKHVH� WKUHH� SLVWROV�VHSDUDWHO\�DV� WKH�$VWUD��������$VWUD��������DQG�$VWUD���������
7\SH�� 7KLV�VSHFLILHV�WKH�FDWHJRULHV�RI�WKH�ZHDSRQV��EURNHQ�GRZQ�LQ�D� PDQQHU� VXLWHG� WR� LGHQWLI\� ZKLFK� VNLOO� LV� VXLWDEOH� IRU� XVLQJ� WKLV�ZHDSRQ�+1' +DQGJXQV�� 7KLV� LQFOXGHV� 0DFKLQH� SLVWR OV�� DXWRORDGLQJ�SLVWROV� �DOVR� NQRZQ� DV� VHPL �DXWRPDWLFV��� UHYROYHUV�� DQG�SLVWRO�VKDSHG�GHUULQJHUV60* 6XEPDFKLQHJXQV��8]LV��0DF ���
V��+	.�03�
V��DQG�WKH�OLNH��6PDOO��FRPSDFW�ZHDSRQV�FDSDEOH�RI�EXUVW�RU�IXOO�DXWR�ILUH$5 $VVDXOW�5LIOHV��7KH�ILUVW�� WKH�*HUP DQ�03����6WXUPJHZHKU �����DQG�UDSLGO\�IROORZHG�E\�WKH�0 �����$.�����DQG�D�QXPEHU�RI� RWKHU� ULIOH� VL]HG� ZHDSRQV� FDSDEOH� RI� EXUVW� DQG� IXOO\�DXWRPDWLF�ILUH��%5 %DWWOH�5LIOHV��7KHVH�DUH� WKH�EULGJH�EHWZHHQ�$VVDXOW�5LIOHV�DQG� ROG� EROW�DFWLRQ�PLOLWDU\�ZHDSRQV� XVHG GXULQJ� WKH�)LUVW�:RUOG�:DU�DQG�HDUOLHU��7KHVH�DUH�VHPLDXWRPDWLF�ZHDSRQV��ZLWK� JUHDWHU� DPPXQLWLRQ� FDSDFLW\� DQG� KLJKHU� UDWHV� RI� ILUH�WKDQ�SRVVLEOH�E\�EROW�DFWLRQ� ULIOHV��7KH�*DUDQG�0 ���ULIOH�RI�::��LV�D�SULPH�H[DPSOH�RI�D�EDWWOH�ULIOH�$&& $VVDXOW�5LIOH�$FFHVVRULHV��'XULQJ�:RUOG�:DU�,,��WKHUH�ZHUH�WZR� $VVDXOW� :HDSRQ� $FFHVVRULHV�� ULIOH� JUHQDGHV� DQG�ED\RQHWV�� � 6LQFH� WKHQ�� FRQYHQLHQFH� DQG� WKH� SXUVXLW� RI�OXFUDWLYH� VDOHV� KDV� GULYHQ� DQ� HQWLUH� PDUNHW� RI� QHZ�DFFHVVRULHV�� W\SLFDOO\�PRXQWHG�EHQHDWK�D�ZHDSRQ
V�EDUUHO�7KHUH� ZHUH� ODVHU� SRLQWHUV�� IODVKOLJKWV�� GLIIHUHQW� IRUH� JULSV��HYHQ�JUHQDGH�ODXQFKHUV�DQG�VLQJOH �VKRW�VKRWJXQV��,QWR�WKH�QH[W� PLOOHQLXP�� WKLV� WUDGLWLRQ� RI� XQGHUEDUUHO� GHYLFHV�FRQWLQXHV61 6QLSHU� 5LIOH�� 7KLV� FDWHJRU\� FRYHUV� DOO� EROW �DFWLRQ� ULIOHV��LQFOXGLQJ� KXQWLQJ� ULIOHV�� SOLQNLQJ� JXQV�� YDUPLQW� JXQV�� DQG�HYHQ�ROGHU�PLOLWDU\�ZHDSRQV��VRPH�RI�ZKLFK�GDWH�EDFN�RYHU�PRUH�WKDQ�D�FHQWXU\6+7 %LJ� ERUH� EDUUHOV� WKDW� XVH� D� VLQJOH� FDUWULGJH� WR� SURSHO�PXOWLSOH�SURMHFWLOHV�WRZDUG�D�WDUJHW�LQ�D�UDQGRP�SDWWHUQ�EXW�WKH�VDPH�JHQHUDO�GLUHFWLRQ+9< (YHU\WKLQJ� WKDW� GRHVQ
W� ILW� LQWR� RWKHU� FDWHJRULHV�� 0DFKLQH�JXQV�� IODPH� WKURZHUV�� JUHQDGH� ODXQFKHUV�� HYHQ� VRPH�EXONLHU�QRQ�OHWKDO�ZHDSRQ�V\VWHPV0,6 0LVVLOH� V\VWHPV� ZLWK� PDQSRUWDEOH� ODXQFK� V\VWHPV��7HFKQLFDOO\� WKH\� IDOO�XQGHU�+HDY \�:HDSRQV��EXW� WKH�GHSWK�RI�WUDLQLQJ�QHFHVVDU\�SXWV�WKHP�LQ�D�FDWHJRU\�DOO�WKHLU�RZQ*5( *UHQDGHV�� +DQG� JUHQDGHV�� ODXQFKHG� JUHQDGHV�� ULIOH�JUHQDGHV��SLVWRO�JUHQDGHV$57 0DQSRUWDEOH� DUWLOOHU\� V\VWHPV�� 0DLQO\� PRUWDUV�� %XW� WKH�DVVRFLDWHG� VNLOO� DOVR� FRYHUV� O DUJHU� DUWLOOHU\� SLHFHV�� OLNH�KRZLW]HUV9(+ 9HKLFOH�PRXQWHG�ZHDSRQV�� OLNH�KHDY\�FKDLQJXQV��JDWOLQJV��ER[�ODXQFKHG� DQWL �WDQN� PLVVLOHV�� WDQN� JXQV�� HWF�� 1RW�FRYHUHG�LQ�WKLV�ERRN��EXW�OLNHO\�FRYHUHG�LQ�ODWHU�RQHV

0(/ .QLYHV��VZRUGV��FOXEV��HWF(; ([RWLF�:HDSRQV��6HH�WKH�FRQFHDOHG�ZHDSRQV�VHFWLRQ
:HDSRQ�$FFXUDF\� >$&&<@� � $�ZHDSRQ
V�DFFXUDF\� LV�GHWHUPLQHG�E\�XVLQJ�UHDO�ZRUOG�ILULQJ�GDWD��7KH�GDWD�XVHG�LV�WKH�JURXSLQJ�GLDPHWHU�RQ� D� WDUJHW� DW� FRPEDW� UDQJH�� 7KH� GLDPHWHU� WKHQ� GHWHUPLQHV� WKH�DFFXUDF\� RI� WKH�ZHDSRQ ��2QH� TXHVWLRQ� WKDW� DULVHV� LV�ZK\� ERQXVHV�DUH�EDVHG�RQ�D��FP�GLDPHWHU��ZKLOH�SHQDOWLHV�DUH�EDVHG�RQ����FP�GLDPHWHUV�� 7KLV� LV� EHFDXVH�PRUH� DFFXUDWH� ZHDSRQV� WHQG� WR� FDXVH�SHRSOH�WR�DLP��$QG�LW
V�HDVLHU�WR�KLW�WKH�ERG\�LQ�JHQHUDO�WKDQ�LW�LV�WR�KLW�D�VSHFLILF�SDUW�RI�LW�LQWHQWLRQDOO\��<RX�FDQ�IXUWKHU�H[WHQG�WKH�ZHDSRQ
V�UDQJH�LQWR�WKH�SHQDOW\�FDWHJRU\�IRU�ZHDSRQV�ZLWK�JURXSLQJ�GLDPHWHUV�PRUH�WKDQ�����FP��WKRXJK�,�FDQ
W� LPDJLQH�DQ\RQH�ZDQWLQJ�WR�XVH�D�JXQ�WKDW�FDQ
W�NHHS���EXOOHWV�LQVLGH�D���PHWHU�GLDPHWHU�FLUFO H�

$&&< *URXS�FP� .LOO
������ ��� ����� ��� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ������ ��
� .LOO� LV� EDVHG� RQ� WKH� FDVXDOW\� RU� NLOO� UDWH� DW� ���� RI�HIIHFWLYH�UDQJH�IRU�WKH�ZHDSRQ¶V�FDWHJRU\��)RU�HYHU\�����XQGHU�WKDW��PXOWLSO\� WKH� UDWH� E\� ���� EHIRUH� FRQVXOWLQJ� WKH� DERYH� FKDUW�� ,I� WKH�LQGLFDWHG�UDQJH�H[FHHGV�����RI�HIIHFWLYH��PXOWLSO\�WKH�UDWH�E\�����IRU�HYHU\�����DERYH�����RI�HIIHFWLYH�UDQJH� ([DPSOH��7KH�6$5 ����ULIOH�KDV� D� FDVXDOW\� UDWH� RI� ���� DW� ���� PHWHUV�� ZKLFK� LV� D� GHDG� RQ�QXPEHU�SURYLGLQJ� LW�D����$&&<��,I� LW�ZDV�����DW�����PHWHUV��WKDW¶V�RQO\�����RI�HIIHFWLYH�UDQJH� IRU�DVVDXOW�ULIOHV��6R� LW�ZRXOG�EH�����
�����RU�D�PHUH������URXQGHG�XS�WR ����WR�JLYH�WKH�ULIOH�D����$&&<��,I�LW� ZHUH� ���� DW� ���P�� WKLV� LV� D� PHUH� ���� RI� HIIHFWLYH� UDQJH� IRU�DVVDXOW� ULIOHV�� JLYLQJ� WKH� ULIOH� ������� URXQGLQJ� XS� WR� ���� IRU� D� ±��$&&<� $GGLWLRQDOO\�� DFFHVVRULHV� FDQ� DIIHFW� WKH� DFFXUDF\� RI� D�ZHDSRQ�WRR��DV�ZLOO�LPSURS HU�PDLQWHQDQFH��7KHVH�ZLOO�EH�FRYHUHG�LQ�GHWDLO�LQ�WKH�HTXLSPHQW�VHFWLRQ�DQG�WKH�PDLQWHQDQFH�VHFWLRQ��ODWHU�LQ�WKLV�FKDSWHU�
&RQFHDODELOLW\�>&RQF@� � 7KLV�LV�D�UHIHUHQFH�WR�WKH�ZHDSRQ
V�VL]H� DQG� \RXU� DELOLW\� WR� FRQFHDO� LW� RQ� \RXU� SHUVRQ�� ,I� \RX�ZDWFKHG� 7KH -DFNDO�� �VWDUULQJ� %UXFH� :LOOLV� DQG� 5LFKDUG�*HUH���\RX�NQRZ�WKDW�HYHQ�XQFRQFHDODEOH�ZHDSRQV�FDQ�EHKLGGHQ��MXVW�QRW�RQ�\RXU�SHUVRQ�3RFNHW��3�� � 3RFNHW�PHDQV�SRFNHW��7KH�ZHDSRQ� LV�VPDOO��VOLP��DQG�QRW�YHU\�QRWLFHDEOH�ZKHQ�\RX�VWLFN� LW� LQ�D�SDQWV�
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SRFNHW�� 6XFK�ZHDSRQV� DOVR� KLGH�ZHOO� LQVLGH� VOHHYHV� DQG�SDQW�OHJ�FXIIV�-DFNHW��-��� <RX�QHHG�D�MDFNHW�RU�EDJJ\�FORWKLQJ�WR�FRYHU�LW�XS��7KLV�LQFOXGHV�DQ\WKLQJ�ELJ�HQRXJK�WR�VWLFN�LQ�\RXU�EHOW��0RVW� KDQGJXQV� DUH� DFWXDOO\� MDFNHW� FRQFHDODEOH�� UDWKHU�WKDQ�SRFNHW�FRQFHDODEOH�7UHQFK��7�� � 7KHVH�ZHDSRQV�DUH�WRR�ORQJ�WR�KLGH�XQGHU�D�UHJXODU� MDFNHW�� 7KLQN� RI� WKH� +LJKODQGHU� KLGLQJ� KLV� NDWDQD�XQGHUQHDWK� D� WUHQFKFRDW�� 2U� LQ� WKH� 7HUPLQDWRU�� ZKHQ�5HHVH�KLG�D�VDZHG�RII�VKRWJXQ�XQGHU�KLV�1RQFRQFHDODEOH� �1�� � ,W
V� MXVW� WRR�GDPQHG�E LJ� WR�KLGH�RQ�\RXU� SHUVRQ�� ,I� \RX� FDUU\� LW�� SHRSOH�ZLOO� QRWLFH�� %XW� E\� DOO�PHDQV�� WKLV� GRHVQ
W� PHDQ� LW� FDQ
W� EH� KLGGHQ�� -XVW�UHPHPEHU� LQ� 7KH� -DFNDO� ZKHQ� %UXFH� :LOOLV
� IHDWXUH�FKDUDFWHU� KLG� D� KHDY\� PDFKLQHJXQ� LQVLGH� WKH� DOXPLQXP�PDVW�RI�D�VDLOERDW�
$YDLODELOLW\� >$YDLO@� � &ODVVLILFDWLRQ�VSHFLI\LQJ�KRZ�HDVLO\� WKH�ZHDSRQ�ZLOO� EH� WR� REWDLQ�� %00� LV� WKH� %ODFN� 0DUNHW� 0RGLILHU�� D� PXOWLSOLHU�DWWDFKHG� WR� WKH� EDVLF� FRVW� DQG� GLIILFXOW\� RI� REWDLQLQJ� WKH� ZHDSRQ�WKURXJK�LOOHJDO�PHDQV�&RPPHUFLDO� >&@� � VROG� FRPPHUFLDOO\�� D QG� WKHUHIRUH� HDVLO\�DYDLODEOH�WR�DQ\RQH�ZKR�ZDQWV�WR�EX\�LW��%00�[�5HVWULFWHG�>5@� � VROG�FRPPHUFLDOO\��EXW�UHVWULFWHG�IRU�VRPH�UHDVRQ��%00�[�/DZ� (QIRUFHPHQW� >/@� � DYDLODEOH� IRU� SXUFKDVH� E\� ODZ�HQIRUFHPHQW�SHUVRQQHO�RQO\��%00�[�0LOLWDU\�>0@�� DYDLODEOH�IRU�PLOLWDU\�SURFXUHPHQW��%00�[�6S\ZDUH� >6@� ± GHVLJQHG� DQG� LVVXHG� E\� DQ� LQWHOOLJHQFH�VHUYLFH��0RUH� QXPHURXV� WKDQ� H[SHULPHQWDO�ZHDSRQV�� EXW�WKH�SURGXFWLRQ�UXQV�QRUPDOO\�UXQ�RQO\�D�IHZ�WKRXVDQG��QRW�H[DFWO\�PDVV�SURGXFWLRQ��%00�[���([SHULPHQWDO� >(@� � RQO\� DYDLODEOH� LQ� YHU\� OLPLWHG� QXPEHUV��XVXDOO\� XQGHU� ���� XQLWV� WRWDO�� DQG� QRW� XS� IRU� VDOH�� %00�[���223� >2@� � RXW� RI� SURGXFWLRQ�� 7KLV� FDWHJRU\� PD\� EH�FRPELQHG� ZLWK� RWKHUV�� )RU� LQVWDQFH�� WKH� 86� $LU� $UP\�3LORW¶V� 3LVWRO� ZDV�PDGH� DURXQG� ������ EXW� QHYHU� HQWHUHG�PDVV SURGXFWLRQ�� ,W� FRXQWV� DV� ERWK� DQ� H[SHULPHQWDO�ZHDSRQ� �KDYLQJ� QRW� EHHQ�PDVV� SURGXFHG�� DQG� LV� RXW� RI�SURGXFWLRQ� �KDYLQJ� EHHQ� PDGH� VR� ORQJ� DJR��� 0DNHV� WKH�ZHDSRQ� GLIILFXOW� WR� REWDLQ�� ,I� WKH� ZHDSRQ� HQWHUHG� PDVV�SURGXFWLRQ�� WKH� %00� HTXDOV� WKDW� RI� WKH� RWKHU� FOD VV� SOXV������ URXQGHG� XS�� ,I� LW� GLG� QRW�� WKH� %00� GRXEOHV��([DPSOHV��&RPPHUFLDO�223�ZHDSRQ�ZRXOG�EH�%00�[���6S\ZDUH� 223� ZHDSRQ� ZRXOG� EH� %00� [��� DQG� DQ�H[SHULPHQWDO�223�ZHDSRQ�ZRXOG�EH�%00�[���)DQWDV\� >)@� � WKHVH� DUH� WKH� EHVW� JXQV� WKDW� QHYHU� ZHUH��WDNHQ�IURP D�ZLGH�YDULHW\�RI�ILFWLRQDO�UHVRXUFHV�
&DOLEHU�>&DO@� � 7KH�EXOOHW�FDOLEHU�ZLOO�SURYLGH�D�EDVLF�OHYHO�RI�GDPDJH��DIIHFWHG�E\� WKH�ZD\�D�ZHDSRQ
V� GHVLJQ�DIIHFWV�PX]]OH�HQHUJ\��)RU�ODUJHU� ZHDSRQV�� ZKLFK� DUH� PHDQW� WR� GDPDJH� RU� GHVWUR\� PDWHULDO�PRUH�WKDQ�SHRSOH��WKH\�DUH�DSSOLHG�D�YDULHW\�RI�GDPDJH�UDWLQJV��$QWL �DUPRU� ZHDSRQV� KDYH� WKHLU� SHQHWUDWLRQV� OLVWHG� LQ�PLOOLPHWHUV�� � $QWL �DLUFUDIW�PLVVLOHV�KDYH�D�SHUFHQWDJH�UDWLQJ� IRU� WKHLU�FKDQFH� WR�NLOO�DQ�DLUFUDIW��([SORVLYH�GHYLFHV�ZLOO�EH�UDWHG�E\�NLOO�UDGLXV�
'DPDJH�0RGLILHU�>'0@� � 'DPDJH�LV�EDVHG�RQ�WKH�PX]]OH�HQHUJ\�RI�D�ILUHG� EXOOHW� IURP� WKH� ZHDSRQ�� 'XH� WR� GHVLJQ� GLIIHUHQFHV�� VRPH�ZHDSRQV� ILUH� WKH� VDPH�FDOLEHU� URXQG�� EXW� WKH� EXOOHW� ILUHG� IURP�RQH�FDQ� OHDYH� WKH�ZHDSRQ�ZLWK� IDU�PRUH�PX]]OH�HQHUJ\� WKDQ� WKH�VDPH�NLQG RI�URXQG�ILUHG�IURP�D�GLIIHUHQW�PRGHO�ZHDSRQ��7KLV�DSSOLHV�DV�D�ERQXV� IRU� WKH� EXOOHW
V� FDOLEHU �EDVHG� GDPDJH�� 7KH� UHDVRQ� IRU� WKLV��GHVLJQ� HOHPHQWV� DUH� ZKDW� DOORZ� WKH� EXOOHWV� WR� H[LW� ZLWK� KLJKHU� RU�ORZHU� PX]]OH� YHORFLW\�� 0DQ\� JXQV� SRVVHVV� DOWHUDWLRQ� RSWLRQV WKDW�UHFKDPEHU� WKHP� IRU� D� GLIIHUHQW� FDOLEHU�� ZKLOH� WKH� GHVLJQ� HOHPHQWV�UHPDLQ�XQFKDQJHG��

&DSDFLW\�>$PPR@� � 7KH�QXPEHU�RI�URXQGV�WKH�ZHDSRQ�FDQ�KROG�LQ�LWV�VWDQGDUG�PDJD]LQH�� F\OLQGHU�� HWF�� 7\SLFDOO\�� DQ� H[WUD� URXQG� ZLOO� EH�LQGLFDWHG� LI� WKH� JXQ� LWVHOI� FD Q� KROG� D� URXQG�� DV� VHPL �DXWRPDWLF�ZHDSRQV�FDQ��)RU�H[DPSOH��DQ�0����$��KDV�D���URXQG�PDJD]LQH��SOXV�FDQ�EH�FDUULHG�ZLWK�RQH�URXQG�FKDPEHUHG��JLYLQJ�LW�D�FDSDFLW\�RI�����
5DWH�RI�)LUH�>52)@� � 8S�WR�ILYH�QXPEHUV�DUH�SRVVLEO\�JLYHQ��VLQJOH �VKRW�>66@��PHFKDQ LFDO�EXUVW��%����H[DPSOH��%�� ���URXQG�EXUVW��FDQ�ILUH� D� QXPEHU� RI� EXUVWV� HTXDO� WR� 66� UDWH��� DXWRPDWLF� EXUVW� >$%@��DXWRPDWLF�>$@��DQG�F\FOLF�>&@��1RW�DOO�ZHDSRQV�ZLOO�EH�FDSDEOH�RI�ILULQJ�DOO� WKUHH�ZD\V��7KH�QXPEHUV�DUH�EDVHG�RQ�D� WKUHH�VHFRQG�FRPEDW�WXUQ� 6LQJOH�VKRW�LV�WKH�VHPL �DXWRPDWLF��DXWRORDGLQJ�PRGH�PRVW�ZHDSRQV�SRVVHVV��LQ�ZKLFK�RQH�SXOO�RI�WKH�WULJJHU�ZLOO�ILUH�D�VLQJOH�URXQG�DQG�UHPRYH�WKH�VSHQW�FDUWULGJH�IURP�WKH�ILULQJ�SURFHVV��DQG�SRVLWLRQ�D�IUHVK�URXQG�IRU�ILULQJ�0HFKDQLFDO�EXUVW�LV�D�PHFKDQ LFDO�OLPLW�WKDW�DOORZV�D�VLQJOH�SXOO�RI�WKH�WULJJHU�WR�ILUH�D�VSHFLILHG�QXPEHU�RI�URXQGV��7KH�PRVW�ZLGHVSUHDG�H[DPSOH�RI�D�PHFKDQLFDO�EXUVW� LV�WKH�� �URXQG� EXUVW�PRGH� RI�PDQ\� VXEPDFKLQHJXQV� DQG� DVVDXOW�ULIOHV�$XWRPDWLF� EXUVW� LV� WKH� W\SLFDO� JXQQHU
V� DWWHPSW WR�UHSURGXFH� WKH� PHFKDQLFDO� EXUVW� RQ� D� ZHDSRQ� ZLWK� QR�PHFKDQLFDO�EXUVW�VHWWLQJ��7KLV�LV�WKH�QXPEHU�RI�URXQGV�WKH�ZHDSRQ� ZLOO� ILUH� ZKHQ� WKH� JXQQHU� LV� DWWHPSWLQJ� WR� ILUH� D�EXUVW�RI�WKUHH�URXQGV�ZLWK�D�VKRUW�WULJJHU�SXOO�$XWRPDWLF�ILUH�LV�WKH�QXPEHU�RI�URXQ GV�WKH�ZHDSRQ�FDQ�ILUH�ZKHQ�WKH�JXQQHU�LV�DWWHPSWLQJ�D�VXVWDLQHG�ILULQJ�UDWH�ZKLOH�DW� OHDVW� ORRVHO\�DGKHULQJ� WR� WKH�PDLQWHQDQFH� GRFWULQHV�RI�WKH�ZHDSRQ�LQ�UHJDUGV�WR�WKH�HIIHFWV�DXWRPDWLF�ILUH�KDYH�RQ�WKH�ZHDSRQ� �L�H��� WKH� JXQQHU� UHPHPEHUV� WR� WDNH� SHULRGLFSDXVHV� LQ� ILULQJ� WR� DOORZ� VRPH� FRROLQJ� RI� WKH� ZHDSRQ� WR�RFFXU�RU�IROORZV�WKH�GRFWULQHV�IRU�EDUUHO�FKDQJHV��&\FOLF� ILUH� LV� IXOO\�DXWRPDWLF� ILUH�ZKLOH� WKURZLQJ�DOO�FDXWLRQ�WR� ZLQG��ZLWK� QR� UHJDUG� IRU� WKH� GDPDJH� LW�PD\� GR� WR� WKH�ZHDSRQ�� 7KH� ZHDSRQ� LV� ILUHG� QRQVWRS� XQWLO� LW� LV� RXW� RI�DPPXQLWLRQ��ZLWK�FRROLQJ�RQO\�RFFXUULQJ�ZKHQ�WKH�ZHDSRQ�LV� EHLQJ� UHORDGHG�� 7KH� F\FOLF� UDWH� LV� FDOFXODWHG� DV� D�QXPEHU�RI� URXQGV� WKH�ZHDSRQ�FRXOG� ILUH� LQ� RQH�PLQXWH� LI�WKH�ZHDSRQ�FRXOG�EH�VXSSOLHG�VXIILFLHQW�DPPXQLWLRQ�WR�QRW�UHTXLUH�UHORDGLQJ�GXULQJ�WKDW�PLQXWH�RI�ILULQJ�
5HOLDELOLW\�>5HO@� � 7KH�ZHDSRQV�UHOLDELOLW\�LQ�FRPEDW��LWV�DELOLW\�WR�UHVLVW�MDPPLQJ�� HLWKHU� IURP�SRRU�GHVLJQ�HOHPHQWV�� URXJK�KDQGOLQJ�� GHEULV�HQWHULQJ�WKH�PHFKDQLFV��HWF��7KH�UDWLQJV�DUH�98�± 9HU\�8QUHOLDEOH��2Q�D IXPEOH��LW�PDOIXQFWLRQV���LQ����WLPHV�� (YHU\�PDOIXQFWLRQ� FKHFN� DGGV� D� FXPXODWLYH� ±�� WR�WKH�GLH�UROO�XQWLO�WKH�ZHDSRQ�XQGHUJRHV�PDLQWHQDQFH�85� ± 8QUHOLDEOH�� 2Q� D� IXPEOH�� LW� PDOIXQFWLRQV� �� LQ� ���WLPHV��(YHU\� WZR�PDOIXQFWLRQ�FKHFNV�DGG�D�FXPXODWLYH� ±��WR WKH�GLH�UROO�XQWLO�LW�XQGHUJRHV�PDLQWHQDQFH�67�± 6WDQGDUG��2Q�D� IXPEOH��PDOIXQFWLRQV��� LQ���� WLPHV��(YHU\� ��PDOIXQFWLRQ� FKHFNV� DGGV� D� FXPXODWLYH� ±�� WR� WKH�GLH�UROO�XQWLO�LW�XQGHUJRHV�PDLQWHQDQFH�5(� ± 5HOLDEOH��2Q� D� IXPEOH��PDOIXQFWLRQV� �� LQ� ��� WLPHV��(YHU\���GLH�UROOV�DGG�D�FXPXODWLYH� ±��WR�WKH�GLH�UROO�XQWLO�LW�XQGHUJRHV�PDLQWHQDQFH�95� ± 9HU\� 5HOLDEOH�� 2Q� D� IXPEOH�� PDOIXQFWLRQV� �� LQ� ���WLPHV��(YHU\���GLH�UROOV�DGG�D�FXPXODWLYH� ±��WR�WKH�GLH�UROO�XQWLO�LW�XQGHUJRHV�PDLQWHQDQFH�
5DQJH� >(II�5QJ�@� � 5DQJH QRZ� SRVVHVVHV� WZR� FDWHJRULHV�� FRPEDW�UDQJH� DQG� HIIHFWLYH� UDQJH��&RPEDW� UDQJH� LV� D� URXJK� GHWHUPLQDWLRQ�PDGH�E\�WKH�PLOLWDU\�DV�WR�WKH�UDQJH�LQ�ZKLFK�FRPEDW�RFFXUV�ZLWK�WKDW�W\SH�RI�ZHDSRQ��)RU�H[DPSOH��WKH�86�$UP\�H[SHFWV�WKDW�FRPEDW�ZLWK�DVVDXOW�ULIOHV�ZL OO�RFFXU�ZLWKLQ�D�UDQJH�RI�����PHWHUV��ZKLOH�SLVWROV��DV�D�KROGRXW�ZHDSRQ��ZLOO�EH�XVHG�DW�UDQJHV�XQGHU����PHWHUV��+RZHYHU��WKHVH� JXQV� FDQ� ILUH� IXUWKHU� WKDQ� WKDW�� )RU� VRPH� ZHDSRQV�� WKHLU�
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PD[LPXP� UDQJH�ZRQ
W� HYHQ�PHHW� VWDQGDUGV� IRU�FRPEDW� UDQJH��)RU�WKH�VDNH�RI�VDYLQJ�SDSHU��PRVW�ZHDSRQV�ZLOO�RQO\�OLVW�WKHLU�PD[LPXP�UDQJH�� +RZHYHU�� D� IHZ� ZHDSRQV� DUH� H[SHFWHG� WR� SHUIRUP� TXLWH�GLIIHUHQWO\� IURP� WKHLU� FRXQWHUSDUWV�� DQG� WKRVH� VHOHFW� ZHDSRQV� ZLOO�KDYH� WKHLU� FRPEDW� UDQJH� OLVWHG� DV� D� VHFRQG� QXPEHU�� 7KH� JHQHUDO�FRPEDW�UDQJHV�DUH�DV�IROORZV�
+1'�± ���P�60*�± ���P�$5�± ����P�61�± �����P�6+7�± ���P�+9<�± 9DULHV�E\�ZHDSRQ�0,6�± 9DULHV�E\�ZHDSRQ�$57�± 9DULHV�E\�ZHDSRQ�9(+�± �����P0(/�± $UP¶V�OHQJWK(;�± 9DULHV�E\�ZHDSRQ�,Q� FRPEDW�� UDQJH� EUHDNV� GRZQ� DV� IROORZV�� 3 RLQW� %ODQN�� 6KRUW��0HGLXP��/RQJ��(IIHFWLYH��DQG�([WUHPH��3RLQW�EODQN�LV�DQ\WKLQJ�ZLWKLQ���� IHHW� RU� �� PHWHUV�� 6KRUW� UDQJH� H[WHQGV� IURP� WKHUH� WR� ó� RI� WKH�ZHDSRQ¶V�&RPEDW�UDQJH��0HGLXP�UDQJH�H[WHQGV�IURP�WKHUH�WR�ò�RI�FRPEDW� UDQJH�� /RQJ� UDQJH� LV� WKH� UHPDLQGHU RI� FRPEDW� UDQJH��(IIHFWLYH� UDQJH� LV� DQ\� GLVWDQFH� OLVWHG� IRU� WKH�ZHDSRQ� WKDW� H[FHHGV�

FRPEDW�UDQJH�IRU� WKDW�ZHDSRQ�W\SH��([WUHPH�UDQJH� LV�DQ\�GLVWDQFH�WKDW�VXUSDVVHV�WKH�ZHDSRQ¶V�HIIHFWLYH�UDQJH��RXW�WR�WZLFH�LWV�HIIHFWLYH�UDQJH�� 6R�� DQ� DVVDXOW� ULIOH� ZLWK� D Q� HIIHFWLYH� UDQJH� RI� ���� PHWHUV�ZRXOG�KDYH�LWV�UDQJH�EURNHQ�GRZQ�DV�IROORZV�
�P���P 3RLQW�%ODQN�5DQJH������P 6KRUW�5DQJH�������P 0HGLXP�5DQJH�������P /RQJ�5DQJH�������P (IIHFWLYH�5DQJH��������P ([WUHPH�5DQJH

:HLJKW�>:W�(PS@�RU� >:W�OG�@� ± 7KH�ZHLJKW�� LQ�NLORJUDPV��RI�HLWKHU�DQ�HPSW\�ZHDSRQ�RU�D�IXOO\�ORDGHG��FRPEDW �UHDG\�ZHDSRQ�
&RVW� >&RVW@� � &RVW� RI� WKH� ZHDSRQ� LQ� 86� FXUUHQF\�� &RVWV� IRU�H[SHULPHQWDO�ZHDSRQV� DUH� EDVHG� XSRQ� WKH� SURMHFWHG� SULFH� RQFH� LQ�PDVV�SURGXFWLRQ��(YHU\�HIIRUW�LV�PDGH�WR�NHHS�SUL FHV�DV�DFFXUDWH�DV�SRVVLEOH�� EXW� VRPH� PD\� GDWH� WR� WKH� RULJLQDO� SURFXUHPHQW� RI� WKH�ZHDSRQ�� RU� HDUO\� SURFXUHPHQW� ORZ� YROXPH�PDVV� SURGXFWLRQ� SULFHV��6RPH� ZHDSRQV�� PDLQO\� KHDY\� ZHDSRQV� OLNH� FDQQRQV� RU� PLVVLOH�ODXQFKHUV�� LQFOXGH� D� VHFRQG� SULFH�� 7KDW� VHFRQG� SULF H� LQGLFDWHV� WKH�FRVW�RI�H[WUD�URXQGV�WR�ILUH�IURP�WKH�ODXQFKHU�
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'���6\VWHP�'DWD
/LNH�HYHU\WKLQJ�HOVH��WKLV�GDWD�LV�NHSW�ZHOO�RUJDQL]HG�E\�D�VPDOO�FKDUW��7KDW�FKDUW�LV�DV�IROORZV�

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ

6SHFLDO�5XOHV
$OO� GDWD� SUHVHQWHG� LQ� WKRVH�FKDUWV� ODWHU� LQ� WKLV�ERRN�� DV�ZHOO� DV� IXWXUH� DQG� SDVW� YROXPHV�RI� WKH� VHULHV�� DUH� RSHQ�FRQWHQW� XQGHU� WKH�2SHQ�*DPLQJ�/LFHQVH��:H�QHHG�WR�PDNH�Q RWH�WKDW�ZH�KDYH�GHYLDWHG�IURP�WKH�VWDQGDUGV�VHW�E\�WKH�'���0RGHUQ�5ROHSOD\LQJ�*DPH��DV�LW�VHHPV�D�IHZ�WKLQJV�PD\�KDYH�EHHQ�RYHUORRNHG�LQ�FRQVLGHUDWLRQ�GXULQJ�WKH�ZULWLQJ�RI�WKRVH�UXOHV��7KHVH�DOWHUDWLRQV�RFFXU�XQGHU�WKH�5DWHV�RI�)LUH�DQG�0DJD]LQH� GDWD�� $GGLWLRQDOO\��5DQJH� ,QFUHPHQWV� OLVWHG� KHUH�ZLOO� YDU\� IURP� WKRVH� LQ� WKH�'���0RGHUQ�5ROHSOD\LQJ�*DPH� IRU� DQ\� �GXSOLFDWH��HQWULHV��:H�DUH�DOVR�GHYHORSLQJ�DQ�DOWHUQDWH�GDPDJH�V\VWHP�DV�ZHOO��LQ�DQ�HIIRUW�WR�UHGXFH�WKH�H[WUHPH�FRDUVHQHVV�RI�WKH�H[LVWLQJ�V\VWHP��
:HDSRQ��7KH�QDPH�E\�ZKLFK�WKH�ZHDSRQ�LV�QRUPDOO\�GHVLJQDWHG�
'DPDJH�� 7KH�GDPDJH�DVVLJQHG� WR� WKH�ZHDSRQ
V�FDOLEHU�� EDVHG�RQ�GDWD�H[WUDSRODWHG�IURP�WKH�'���0RGHUQ�5ROHSOD\LQJ�*DPH�
&ULWLFDO��7KH�WKUHDW�UDQJH�IRU�D�FULWLFDO�KLW��,I�WKH�WKUHDW�LV�FRQILUPHG ��D�ZHDSRQ�GHDOV�GRXEOH�GDPDJH�RQ�D�FULWLFDO�KLW��UROO�GDPDJH�WZLFH��DV�LI�\RX�KLW�WKH�WDUJHW�WZR�WLPHV���)RU�PRUH�GHWDLO��VHH�WKH�FRQVHFXWLYH�VHFWLRQV� RI� 0XOWLSO\LQJ� 'DPDJH� DQG� &ULWLFDO� +LWV� LQ� &KDSWHU� ���&RPEDW�RI�WKH�'���0RGHUQ�5ROHSOD\LQJ�*DPH�
'DPDJH 7\SH�� 5DQJHG� ZHDSRQ� GDPDJH� LV� FODVVLILHG� DFFRUGLQJ� WR�W\SH�� EDOOLVWLF� �DOO� ILUHDUPV��� HQHUJ\� �RI� D� VSHFLILF� W\SH�� VXFK� DV�HOHFWULFLW\� GDPDJH� IRU� D� WDVHU��� SLHUFLQJ� �VRPH� VLPSOH� UDQJHG�ZHDSRQV��VXFK�DV�D�FURVVERZ���RU�VODVKLQJ��D�ZKLS���6RPH�FUHDWXUHV�RU� FKDUDFWHUV�PD\�EH� UHVLVWDQW� WR� VRPH� IRUPV�RI� GDPDJH��)RU� WKLV�ERRN�� ZH� KDYH� DOVR� DGGHG� EOXQW� �VKRWJXQ� EHDQEDJ� ORDGV�� DQG�HQWDQJOLQJ� �QHW� JXQV�� WR� DFFRXQW� IRU� D� QXPEHU� RI� PRGHUQ� UDQJHG�ZHDSRQ� FRQFHSWV� QRW� FRQVLGHUHG� LQ� WKH� '��� 0RGHUQ� 5ROHSOD\LQJ�*DPH�UXOHV�
5DQJH� ,QFUHPHQW�� $Q\� DWWDFN� DW� OHVV� WKDQ� WKLV� GLVWDQFH� LV� QRW�SHQDOL]HG� IRU� UDQJH�� +RZHYHU�� HDFK� IXOO� LQFUHPHQW� FDXVHV� D� ���SHQDOW\�WR�WKH�DWWDFN�UROO��5DQJHG�ZHDSRQV�KDYH�D�PD[LPXP�RI�WHQ�UDQJH� LQFUHPHQWV�� H[FHSW� IRU� WKURZQ� ZHDSRQV�� ZKLFK� KDYH� D�PD[LPXP� RI� ILYH� UDQJH� LQFUHPHQWV�� )RU� WKLV� ERRN�� WKH� UDQJH�LQFUHPHQWV�DUH�GHWHUPLQHG�E\� WDNLQJ� WKH�ZHDSRQ
V�HIIHFWLYH� UDQJH��FRQYHUWLQJ� WR�IHHW��DQG�GLYLGLQJ�LW�E\�����7KH�GLVWDQFHV�DUH�URXQGHG�RXW�WR�WKH�QHDUHVW���IHHW��,I�\RX
UH�QRW�XVLQJ�D���IRRW�VFDOH��WKHQ�\R X�FDQ�VLPSO\�DGG�DQRWKHU���IHHW� WR�PRYH�WR� WKH�QHDUHVW����IRRW�VFDOH�PHDVXUHPHQW�� :LWK� WKLV� SURGXFW� VHULHV�� WKH� UDQJH� LQFUHPHQWV� DUH�HVWDEOLVKHG�XQGHU� WKH�DVVXPSWLRQ� WKDW� WKH�VKRRWHU� LV�ZHOO�YHUVHG� LQ�WKH� XVH�RI� WKH�ZHDSRQ� LQ�TXHVWLRQ��)RU�DQ� VKRRWHU�XQVNL OOHG� LQ� WKH�XVH�RI� D�SDUWLFXODU� ILUHDUP��PXOWLSO\� WKHVH� UDQJHV�E\������ WR�REWDLQ�WKH�'���0RGHUQ�5ROHSOD\LQJ�*DPH�HTXLYDOHQW�
5DWH�RI�)LUH��6RPH�UDQJHG�ZHDSRQV�KDYH�D�UDWH�RI�ILUH�RI����ZKLFK�VLPSO\�PHDQV�WKH\�FDQ�EH�HPSOR\HG�RQFH�SHU�URXQG�DQG�WKHQ�PXVW�EH� UHORDGHG� RU� UHSODFHG�� )LUHDUPV�� ZKLFK� RSHUDWH� WKURXJK� PDQ\�GLIIHUHQW� IRUPV� RI� LQWHUQDO� PHFKDQLVPV�� KDYH� YDU\LQJ� UDWHV� RI� ILUH��7KH�WKUHH�SRVVLEOH�UDWHV�RI�ILUH� IRU�KDQGJXQV�� ORQJ�DUPV�DQG�KHDY\�ZHDSRQV� DUH� VLQJOH� VKRW� >66@�� VHPLDXWRPDWLF� >6$@�� DQG� DXWRPD WLF�>$@� 6LQJOH�6KRW�>66@� $�ZHDSRQ�ZLWK�D�VLQJOH�VKRW�UDWH�RI�ILUH�UHTXLUHV� WKH� XVHU� WR� PDQXDOO\� RSHUDWH� WKH� DFWLRQ� �WKH�PHFKDQLVP�WKDW�IHHGV�DQG�FRFNV�WKH�ZHDSRQV��DV�ZHOO�DV�HMHFWLQJ� FDVLQJV� RI� VSHQW� URXQGV�� EHWZHHQ� HDFK� VKRW��3XPS� VKRWJXQV� DQG� EROW �DFWLRQ� ULIOHV� DUH� H[DPSOHV� RI�ILUHDUPV� ZLWK� VLQJOH� VKRW� UDWHV� RI� ILUH�� $� ZHDSRQ� ZLWK� D�VLQJOH� VKRW� UDWH� RI� ILUH� FDQ� ILUH� RQO\� RQH� VKRW� SHU� DWWDFN��

HYHQ� LI� WKH�XVHU�KDV�D� IHDW�RU�RWKHU�DELOLWLHV� WKDW�QRUPDOO\�DOORZ�PRUH�WKDQ�RQH�VKRW�SHU�DWWDFN�6HPLDXWRPDWLF� >6$@� 0RVW� ILUHDUPV� KDYH� WKH�VHPLDXWRPDWLF� UDWH�RI� ILUH��7KHVH� ILUHDUPV� IHHG� DQG� FRFN�WKHPVHOYHV�ZLWK�HDFK�VKRW��$�VHPLDXWRPDWLF�ZHDSRQ�ILUHV�RQH� VKRW� SHU� DWWDFN� �HIIHFWLYHO\� DFWLQJ� DV� D� VLQJOH� VKRW�ZHDSRQ��� EXW� VRPH� IHDWV� DOORZ� FKDUDFWHUV� DUPHG� ZLWK�VHPLDXWRPDWLF�ZHDSRQV� WR� ILUH�VKRWV� LQ� UDSLG� VXFFHVVLRQ��JHWWLQJ�PRUH�WKDQ�RQH�VKRW�SHU�DWWDFN�$XWRPDWLF�>$@� $XWRPDWLF�ZHDSRQV�ILUH�D�EXUVW�RU�VWUHDP�RI�VKRWV�ZLWK�D�VLQJOH�VTXHH]H�RI� WKH� WULJJHU��2QO\�ZHDSRQV�ZLWK�DXWRPDWLF�UDWH�RI�ILUH�FDQ�EH�VHW�RQ�DXWRILU H�RU�EH�XVHG�ZLWK�IHDWV�WKDW�WDNH�DGYDQWDJH�RI�DXWRPDWLF�ILUH�%XUVW� >%@� 0DQ\� ZHDSRQV�� SDUWLFXODUO\� DVVDXOW� DQG� EDWWOH�ULIOHV�� DUH� FDSDEOH� RI� ILULQJ� XQGHU� D� EXUVW� VHWWLQJ��(VVHQWLDOO\�� WKLV� LV� D� VWHS� WKDW� H[LVWV� EHWZHHQ�VHPLDXWRPDWLF�DQG�DXWRPDWLF�ILUH��7 KH�JXQ LV�HIIHFWLYHO\�RQ�DXWRPDWLF� ILUH��EXW�D�PHFKDQLFDO� OLPLWHU�VWRSV� WKH�ZHDSRQ�IURP�ILULQJ�DIWHU�D� IHZ�URXQGV�KDYH�EHHQ�ILUHG��(IIHFWLYHO\��WKH� ZHDSRQ� ZLOO� ILUH� WKUHH� EXOOHWV� IRU� HDFK� SXOO� RI� WKH�WULJJHU�� (IIHFWLYHO\�� LW� FDQ� DOORZ� D� VKRRWHU� WR� JHW� LQ� W KUHH�VKRWV�SHU�DWWDFN�ZLWKRXW�QHHGLQJ�DQ\�IHDWV�WR�DOORZ�WKHP�WR�GR�VR��$GGLWLRQDOO\��LW�FDQ�DOVR�EH�XVHG�ZLWK�WKRVH�IHDWV�WR�IXUWKHU� LQFUHDVH� WKH� QXPEHU� RI� VKRWV� RQH� FDQ� JHW� LQ� SHU�DWWDFN�
0DJ� � 0DJD]LQH�� 7KH� ZHDSRQ
V� PDJD]LQH� FDSDFLW\� DQG� W\SH� DUH�JLYHQ LQ� WKLV�FROXPQ��7KH�DPRXQW�RI�DPPXQLWLRQ�D�ZHDSRQ�FDUULHV��DQG�KHQFH�KRZ�PDQ\�VKRWV�LW�FDQ�ILUH�EHIRUH�QHHGLQJ�WR�EH�UHORDGHG��LV�GHWHUPLQHG�E\�LWV�PDJD]LQH�FDSDFLW\��+RZ�WKH�ILUHDUP�LV�UHORDGHG�GHSHQGV� XSRQ� LWV� PDJD]LQH� W\SH�� 7KH� QXPEHU� LQ� WKLV� HQWU\� LV� WKH�PDJD]LQH
V� FDSDFLW\� LQ� VKRWV�� WKH� ZRUG� WKDW� IROORZV� WKH� QXPEHU�LQGLFDWHV�WKH�PDJD]LQH�W\SH��ER[��F\OLQGHU��LQWHUQDO��RU�EHOW��:HDSRQV�ZLWK� D� GDVK� LQ� WKLV� FROXPQ� KDYH�QR�PDJD]LQHV�� WKH\� DUH� JHQHUDOO\�WKURZQ�ZHDSRQV�RU�ZHDSRQV�OLNH�ERZV��ZKLFK�DUH�ORDGHG DV�SDUW�RI�WKH�ILULQJ�SURFHVV�%R[��$�ER[�PDJD]LQH�LV�DQ\�W\SH�RI�PDJD]LQH�WKDW�FDQ�EH�UHPRYHG�DQG� UHORDGHG�VHSDUDWHO\� IURP� WKH�ZHDSRQ��7KLV�IHDWXUH� LV� DGYDQWDJHRXV� EHFDXVH� D� FKDUDFWHU� FDQ� FDUU\�H[WUD� PDJD]LQHV�� DOUHDG\� ORDGHG�� DQG� VLPSO\� VZDS� DQ�HPSW\�RQH�IRU�RQH�RI�WKH�IXOO�H[WUDV��$OVR��ER[�PDJD]LQHV�WHQG� WR� KDYH� UHODWLYHO\� ODUJH� FDSDFLWLHV�� %R[� PDJD]LQHV�QHHG�QRW�EH�VKDSHG�VLPSO\�OLNH�D�ER[��$OVR�LQ�WKLV�FDWHJRU\�DUH� WKH�FXUYHG� �EDQDQD�� W\SH�ER[�PDJD]LQHV�� DV�ZHOO� DV�YHU\� KLJK� FDSDFLW\� GUXP� W\SH� DQG� KH OLFDO� PDJD]LQHV��$OZD\V� EH� VXUH� WR� UHDG� ZHDSRQ� GHVFULSWLRQV� FDUHIXOO\��VLQFH� WKHUH� DUH� PDQ\� W\SHV� RI� PDJD]LQHV� WKDW� KDYH�UHOLDELOLW\� SUREOHPV� GXH� WR� HLWKHU� FRPSOH[LW\� RI� GHVLJQ� RU�PDWHULDOV� ZHDNQHVVHV� H[SORLWHG� E\� �RYHUORDGLQJ���2YHUORDGLQJ� LV� D� FRQGLWLRQ� ZKHQ� D� PDJD]LQH� GHVLJQ� LV�LQFDSDEOH� RI� KROGLQJ� LWV� IXOO� FDSDFLW\�� DQG� ILOOLQJ� LW�
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FRPSOHWHO\� UHSHDWHGO\� HYHQWXDOO\� UHVXOWV� LQ� VRPH�PDQQHU�RI� IDLOXUH� LQWHUQDOO\� WR� WKH� PDJD]LQH�� ZKLFK� FDXVHV� LW� WR�FHDVH� IHHGLQJ� IDU� IDVWHU� WKDQ�VXFK� IDLOXUHV�RFFXU� LQ�RWKHU�PDJD]LQH� GHVLJQV�� 0RVW� PDJD]LQHV� ZLWK� WKLV� IODZ� FDQ�KDYH�WKH�SUREOHP�DYRLGHG�E\�ILOOLQJ�LW�WR�QR�PRUH�WKDQ�� ���URXQGV� RI� IXOO� FDSDFLW\�� $V� IRU� D� JRRG� H[DPSOH� RI� GHVLJQ�FRPSOH[LWLHV� WKDW� FDXVH�SUREOHPV�� WKHUH�DUH�D�QXPEHU�RI�GUXP�W\SH� ER[� PDJD]LQHV� WKDW� ZLOO� HLWKHU� SRS� DSDUW� RU�EHJLQ� IHHGLQJ� DPPXQLWLRQ� ZKHQ� GURSSHG�� ,Q� HLWKHU� FDVH�WKH\� VSLOO� HYHU\� EXOOHW� WKH\� KHOG�� IRUFLQJ� WKH� FKDUDFWHU� WR�FROOHFW� WKH� ORRVH� EXOOHWV� DQG� UHILOO� WKH� PDJD]LQH�� 6RPH�KHOL[� PDJD]LQHV� KDYH� D� WHQGHQF\� WR� SRS� WKHLU� VSULQJV�ZKHQ�PLVKDQGOHG��UHVXOWLQJ�LQ�D�PDJD]LQH�WKDW�ZRQ
W� IHHG�EXOOHWV� XQWLO� LW� LV� PDQXDOO\� XQORDGHG�� UHZRXQG�� DQG�UHORDGHG�&\OLQGHU�� $� UHYROYHU� NHHSV� LWV� DPPXQLWLRQ� LQ� D� F\OLQGHU��ZKLFK� LV� XVXDOO\� SDUW� RI� WKH� ZHDSRQ� DQG� VHUYHV� DV� WKH�ILULQJ� FKDPEHU� IRU� HDFK� URXQG� DV� ZHOO�� 8QOLNH� ER[�PDJD]LQHV�� F\OLQGHUV� RQ�PRGHUQ�JXQV� FDQ
W� EH� UHPRYHG��DQG� WKH\� PXVW� EH� UHORDGHG� E\� KDQG�� +RZHYHU�� PRVW� RI�WKHVH� UHYROYHUV� FDQ� EH� XVHG� ZLWK� D� VSHHGORDGHU� �VHH�8QGHU�(TXLSPHQW�LQ�WKH�'���0RGHUQ�5ROHSOD\LQJ�*DPH�� �D�VPDOO�GHYLFH�WKDW�KROGV�D�IXOO� ORDG�RI�DPPXQLWLRQ�UHDG\�WR�EH� LQVHUWHG�� DOO� DW� RQFH�� LQWR� D� F\OLQGHU�� 8VLQJ� D� VSHHG�ORDGHU� LV� PXFK� OLNH� LQVHUWLQJ� D� ER[� PDJD]LQH� LQWR� D�ZHDSRQ��:LWKRXW�D�VSHHG�ORDGHU��D�ILUHDUP�ZLWK�D�F\OLQGHU�PDJD]LQH� PXVW� EH� ORDGHG� E\� KDQG�� $� QXPEHU� RI�1LQHWHHQWK� FHQWXU\� UHYROYHUV�� SDUWLFXODUO\� PRGHOV�DVVRFLDWHG� ZLWK� $PHULFD
V� �:LOG� :HVW�� HUD�� DFWXDOO\� KDG�UHPRYDEOH� F\OLQGHUV� WKDW� FRXOG� EH� VZDSSHG�PXFK� OLNH� D�PRGHUQ�ER[�PDJD]LQH��7KH�PRVW�SUHGRPLQDQW�H[DPSOH�LV�WKH�5HPLQJWRQ�1HZ�0RGHO�$UP\�5HYROYHU�����&DOLEHU��DV�FDUULHG�E\�&OLQW�(DVWZRRG�LQ� 3DOH�5LGHU��,QWHUQDO�� 6RPH� ZHDSRQV� NHHS� WKHLU� DPPXQLWLRQ� LQ� DQ�LQWHUQDO�VSDFH��ZKLFK�PXVW�EH�ORDGHG�E\�KDQG��7KLV�LV�WKH�FDVH�ZLWK�PRVW�VKRWJXQV��DV�ZHOO�DV�PDQ\�ULIOHV�%HOW�� WKH�'���0RGHUQ�5ROHSOD\LQJ�*DPH�UHIHUV� WR� WKLV�DV�/LQNHG��%HOWHG�DPPXQLWLRQ�EHJDQ�DV�URXQGV� LQVHUWHG� LQWR�ORRSV� DWWDFKHG� WR� D� VWULS� RI� VWXUG\� IDEULF�� ORRNLQJ� DOO� WKH�ZRUOG�OLNH�WKH�FODVVLF�ZHVWHUQ�KROVWHU�EHOW�ZLWK�DPPXQLWLRQ�ORRSV�� KHQFH� WKH� WHUP� �EHOWHG� DPPXQLWLRQ��� (YHQWXDOO\��WHFKQRORJ\� FKDQJHG� WR� �GLVLQWH JUDWLQJ� OLQN�� EHOWV�� ZKHUH�

WKH� EXOOHWV�DUH� FKDLQHG� WRJHWKHU�ZLWK� VPDOO�PHWDO� FOLSV� WR�IRUP�WKH�EHOW��:KLOH� WKH�DPPXQLWLRQ� LV�QRUPDOO\� LVVXHG� LQ�EHOWV�WKDW�DUH�D�PXOWLSOH�RI����EXOOHWV��DQ\�QXPEHU�RI�EHOWV�FDQ� EH� FOLSSHG� WRJHWKHU�� $FFRUGLQJ� WR� WKH� '��� 0RGHU Q�5ROHSOD\LQJ�*DPH��LQ�PLOLWDU\�XQLWV��DV�WKH�JXQQHU�ILUHV��DQ�DVVLVWDQW�FOLSV�QHZ�DPPXQLWLRQ�EHOWV�WRJHWKHU�WR�NHHS�WKH�ZHDSRQ� IHG�� 7KLV� LV� VRPHZKDW� HUURQHRXV�� DV� WKDW� RQO\�RFFXUV� ZKHQ� WKH� PDFKLQHJXQ� WHDP� LV� HQJDJLQJ� LQ�VXVWDLQHG�UDSLG �ILUH��2WKHUZLVH��IL ULQJ�GRFWULQHV�UHTXLUH�WKH�ZHDSRQ�WR�EH�UHORDGHG�DW�WKH�HQG�RI�HDFK�EHOW��DV�D�PHDQV�WR� HQVXUH� WKH� ZHDSRQ� LV� JLYHQ� D� SHULRGLF� PHDVXUH� RI�LQDFWLYLW\�LQ�ZKLFK�LW�FDQ�FRRO�RII��,Q�RXU�OLVWLQJV��ZH�LQGLFDWH�D�QXPEHU�RI�VKRWV�IRU�EHOWHG�DPPXQLWLRQ��ZKHUHDV�WKH� '���0RGHUQ�5ROHSOD\LQJ�*DPH�GRHV�QRW��7KLV�LV�WR�LQGLFDWH�WKH�QXPEHU�RI�EXOOHWV�FRQWDLQHG� LQ�D�EHOW�DV�LW�ZRXOG�QRUPDOO\�EH�LVVXHG�LQ�WKH�PLOLWDU\�
6L]H� � 6L]H� FDWHJRULHV� IRU� ZHDSRQV� DQG� RWKHU� REMHFWV� DUH� GHILQHG�GLIIHUHQWO\� IURP� WKH� VL]H� FDWHJRULHV� IRU� F UHDWXUHV� �D� 0HGLXP �VL]H�ZHDSRQ�� IRU� H[DPSOH�� LV� QRW� WKH� VDPH� VL]H� DV� D� 0HGLXP �VL]H�FUHDWXUH�RU�RWKHU�REMHFW���7KH�UHODWLRQVKLS�EHWZHHQ�D�ZHDSRQ
V�VL]H�DQG�WKDW�RI�WKH�ZLHOGHU�GHILQHV�ZKHWKHU�LW�FDQ�EH�XVHG�RQH �KDQGHG��LI�LW�UHTXLUHV�WZR�KDQGV��DQG�LI�LW
V� D�OLJKW�ZHDSRQ�$� 0HGLXP�VL]H� RU� VPDOOHU� ZHDSRQ� FDQ� EH� XVHG� RQH �KDQGHG�RU�WZR�KDQGHG��$�/DUJH�ZHDSRQ�UHTXLUHV�WZR�KDQGV��$�+XJH�ZHDSRQ�UHTXLUHV�WZR�KDQGV�DQG�D�ELSRG�RU�RWKHU�PRXQW�$�6PDOO�RU�VPDOOHU�ZHDSRQ�LV�FRQVLGHUHG�D�OLJKW�ZHDSRQ��,W�FDQ�EH�XVHG�RQH�KDQGHG�DQG��DV�D�OLJKW�ZHDSRQ��LV�HDVLHU�WR�XVH�LQ�\RXU�RII�KDQG��VHH�7DEOH�� ����RI�WKH�'���0RGHUQ�5ROHSOD\LQJ�*DPH��
:W� � :HLJKW��7KLV�FROXPQ�JLYHV� WKH�ZHDSRQ
V�ZHLJKW� LQ�86�SRXQGV�ZKHQ�IXOO\�ORDGHG�
'&� � 3XUFKDVH�'&��7KLV� LV� WKH�SXUFKDVH�'&�IRU�D�:H DOWK�FKHFN� WR�DFTXLUH�WKH�ZHDSRQ��7KLV�QXPEHU�UHIOHFWV�WKH�EDVH�SULFH�DQG�GRHVQ
W�LQFOXGH�DQ\�PRGLILHU�IRU�SXUFKDVLQJ�WKH�ZHDSRQ�RQ�WKH�EODFN�PDUNHW�RU�WKURXJK�RWKHU�LOOHJDO�PHDQV�
5HV� � 5HVWULFWLRQ��7KH� UHVWULFWLRQ� UDWLQJ� IRU� WKH�ZHDSRQ�� LI� DQ\�� DQG�WKH� DSSURSULDWH� EODFN�PDUNHW� SXUFKDVH�'&�PRGLILHU�� 5HPHPEHU� WR�DSSO\�WKLV�PRGLILHU�WR�WKH�SXUFKDVH�'&�ZKHQ�PDNLQJ�D�:HDOWK�FKHFN�WR�DFTXLUH�WKH�ZHDSRQ�RQ�WKH�EODFN�PDUNHW�
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)XGJH�'DWD
$V�ZLWK�HYHU\WKLQJ�HOVH��7KH�)XGJH�GDWD�LV�NHSW�ZHOO�RUJDQL]HG�LQ�D�VP DOO�FKDUW��7KDW�FKDUW�LV�DV�IROORZV�
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV
6SHFLDO�5XOHV

&RQYHUWLQJ�WR�)8'*(�UHTXLUHV�D�ELW�RI�ZRUN�RQ�\RXU�SDUW��DV� HYHU\WKLQJ� QHHGV� WR� EH� ILW� LQWR� WKDW� ��� WR� ��� UDQJH�� )RUWXQDWHO\��ZKLOH D�ELW�RI�ZRUN�KDV�WR�JR�LQWR�WKDW��ZH�GRQ
W�KDYH�PDFK�VWDWLVWLFDO�GDWD� WR� SURGXFH� IRU� )8'*(�� $OO� ZH� QHHG� WR� ZRUN� RQ� LV� 5DQJH��$FFXUDF\��DQG�'DPDJH��+DYLQJ�WDNHQ�HYHU\WKLQJ�LQWR�FRQVLGHUDWLRQ��ZH
UH�DEOH� WR�UHGXFH�DOO� WKH�KDUG�ZRUN�IRU�\RX�GRZQ�WR�FRQVXOWL QJ�DIHZ� WDEOHV��:H
UH� DLPLQJ� WR� HYHQWXDOO\� UHGXFH� WKH� ZRUN� IXUWKHU� E\�GRLQJ�DOO�WKH�ZRUN�IRU�\RX�
)RU�UDQJH��ZH�EDVH� WKLQJV�RQ� WKH�ZHDSRQ
V�HIIHFWLYH�UDQJH��&URVV �UHIHUHQFH� WKH� UDQJH� RQ� WKH� WDEOH� EHORZ� WR� GHWHUPLQH� WKH�ZHDSRQ
V�UDQJH� DFFRUGLQJ� WR� )8'*(�� 8WLOL]LQJ� WKLV� UDQJH� GDWD� LV� VLPSOH��&RPELQH�LW�ZLWK�WKH�DFFXUDF\�GDWD�LQ�RUGHU�WR�SURGXFH�D�PRGLILHU�IRU�DWWDFN�UROOV��

5DQJH +DQG�JXQV�	�60*V $VVDXOW�	�%DWWOH�5LIOHV��0*V
6QLSHU��+XQWLQJ��	�6SRUW�5LIOHV

6KRWJXQV
7HUULEOH�� ��� ����P �����P �����P ����P3RRU����� �����P �������P �������P �����P0HGLRFUH�� ��� �����P �������P �������P �����P)DLU���� �����P �������P �������P �����P*RRG����� ������P �������P ��������P �����P*UHDW����� �������P �������P ���������P �����P6XSHUE����� �������P ��������P ���������P ������P

1H[W�� IRU� $FFXUDF\�� ZH� GR� VRPHWKLQJ� VLPLODU� WR� ZKDW� ZH� GLG� IRU�&\EHU7KULOOHU�� EXW� ZLWKLQ� WKH� )8'*(� IUDPHZRUN�� :H� WDNH� WKH�JURXSLQJ� VL]HV� DQG� FDOFXODWH� D� )8'*(� YDOXH� IURP� WKDW�� $GG� WKH�UHVXOW�IURP�WKH�WDEOH�EHORZ�WR�\RXU�EDVH�UR OO
$FFXUDF\ *URXSLQJ�6L]H7HUULEOH����� ��������FP3RRU����� ������FP0HGLRFUH����� ������FP)DLU���� ������FP*RRG����� ������FP*UHDW����� ������FP6XSHUE����� �����FP

7KH� QH[W� VWHS� LV� UDWH� RI� ILUH��:H� ZLOO� JHQHUDOL]H� WKLV�� UDWKHU� LQ� WKH�VDPH�IDVKLRQ�DV�WKH�'���0RGHUQ�5ROHSOD\LQJ�*DPH��:HDSRQV�FDQ�ILUH�6LQJOH�6KRW��66���6HPL �$XWRPDWLF��6$���%XUVW��%���$XWRPDWLF��$��RU�&\FOLF��&��$�6LQJOH�6KRW�ZHDSRQ�LV�RQH�WKDW�ILUHV�RQH�VKRW�DQG�PXVW�WKHQ� EH� UHORDGHG�� 7KHVH� ZHDSRQV� LQFOXGH� HYHU\WKLQJ� IURP� U RFNHW�ODXQFKHUV��WR�WKH�OHYHU�ULIOHV�RI�WKH�:LOG�:HVW��WR�WKH�EROW�DFWLRQ�ULIOHV�RI�ERWK�ZRUOG�ZDUV��7HQGV�WR�EH�LQDFFXUDWH�XQOHVV�DLPHG�GXH�WR�WKH�IDFW�WKDW�WKH�ZHDSRQ�PXVW�EH�SK\VLFDOO\�PDQLSXODWHG�EHWZHHQ�VKRWV�6HPL�$XWRPDWLF�ZHDSRQV�DUH�RQHV�WKDW�ILUH RQH�VKRW��WKHQ�UHORDG�WKHPVHOYHV��3HULRGLFDOO\��\RX�QHHG�WR�SXW�PRUH�DPPXQLWLRQ�LQ�WKHP�� 7KLV� LQFOXGHV� VXFK� ZHDSRQV� DV� SLVWROV�� UHYROYHUV�� DQG� ULIOHV�WKDW�XVH�PDJD]LQHV�

%XUVW�ZHDSRQV�ILUH�PRUH�WKDQ�RQH�EXOOHW�ZLWK�HDFK�SXOO�RI�WKH� WULJJHU�� 7KLV� DVVXPHV� W KH�ZHDSRQ� KDV� D�PHFKDQLFDO� OLPLWHU� VR�WKDW�LW�ILUHV�WKUHH�WR�ILYH�EXOOHWV�IRU�HDFK�SXOO�RI�WKH�WULJJHU��+RZHYHU��ZHDSRQV�FDSDEOH�RI� IXOO\�DXWRPDWLF� ILUH�FDQ� ILUH�EXUVWV�ZLWK�D�VKRUW�SXOO�RI�WKH�WULJJHU�$XWRPDWLF�:HDSRQV� ILUH� EXOOHWV� DV� ORQJ� DV� WKH� WULJJHU LV�KHOG�GRZQ��7KHVH�ZHDSRQV�FDQ� ILUH�DV�%XUVW��$XWRPDWLF��RU�&\FOLF��:KHQ�ILULQJ�$XWRPDWLF��LW�DVVXPHV�WKH�VKRRWHU�LV�IROORZLQJ�GRFWULQHV�WR� SUHYHQW� GDPDJH� WR� WKH�ZHDSRQ��7KDW�PHDQV� WKDW� WKH� VKRRWHU� LV�ILULQJ�D�VHULHV�RI�EXUVWV�LQWR�D�YHU\�VPDOO�DUHD��RU� D�VLQJOH�VRPHZKDW�ORQJHU�EXUVW��WKHQ�DOORZLQJ�D�VHFRQG�RU�WKUHH�IRU�WKH�ZHDSRQ�WR�FRRO�EHIRUH�ILULQJ�DJDLQ��7R�WKDW�HQG�� LW� LV�WKH�HTXLYDOHQW�RI�ILULQJ� WKUHH� WR�ILYH�EXUVWV�DW�RQFH�IRU�WKH�SXUSRVHV�RI�DPPXQLWLRQ�FRQVXPSWLRQ�&\FOLF� ZHDSRQV� ILUH� DV� ORQJ� DV� WKH� WULJJHU� LV� KHOG� GRZQ�� ,W� LV� DOVR�FDOOHG� 6XVWDLQHG�)LUH��:KHQ� ILULQJ� OLNH� WKLV�� WKH� VKRRWHU� VSUD\V� WKH�DUHD��FRQWLQXLQJ�WR�ILUH�DV�ORQJ�DV�WKH�ZHDSRQ�KDV�DPPXQLWLRQ��7KLV�FDQ� FDXVH� SUREOHPV�� LQFOXGLQJ� RYHUKHDWLQJ� WKDW� FDQ� FDXVH�DPPXQLWLRQ� WR� H[SORGH� RU� RYHUKHDWLQJ� WKDW� FDQ� ZDUS� PHWDO�FRPSRQHQWV�� LQFOXGLQJ� HMHFWRUV� RU� EDUUHOV�� UHQGHULQJ� WKH� ZHDSRQ�XVHOHVV��7KLV�PHWKRG�LV�XVHG�WR�VSUD\�GRZQ�DQ�DUHD�LQ�RUGHU�WR�NHHS�DQ�RSSRQHQW�IURP�UHWXUQLQJ�ILUH�DV�\RXU�RZQ�DOOLHV�PRYH�DURXQG�IRU�D�EDWWHU�VKRW�DW�WKH�HQHP \�
5DWH�RI�)LUH�0RGLILHUV5DWH�RI�)LUH 0RGLILHU6LQJOH�6KRW ��6HPL�$XWRPDWLF �%XUVW �������GDPDJH$XWRPDWLF ���YV�RQH� WDUJHW��RU����YV�XS�WR�WKUHH� WDUJHWV� ZLWKLQ� �� PHWHUV� RI�RQH�DQRWKHU�����GDPDJH�&\FOLF ��� YV� RQH� WDUJHW�� RU� ��� YV�HYHU\WKLQJ� LQVLGH�D���PHWHU�DUF����� GDPDJH� YV� �� WDUJHW� RU� ���GDPDJH�YV�PXOWLSOH�WDUJHWV�
7KH�ODVW�VWHS�LV�FDOFXODWLQJ�GDPDJH��)RU�WKLV��ZH�XWLOL]H�WKH�GDPDJH�UDWLQJ�ZH�FDOFXODWH�IURP�WKH�ZHDSRQ
V�PX]]OH�HQHUJ\��-XVW�UHIHUHQFH�WKH�FDOLEHU�IURP�WKH�FDUWULGJH�FKDUW�DQG�GL YLGH�WKH�OLVWHG�SHQHWUDWLRQ�E\� ���� URXQGHG� XS� WR� WKH� QH[W�ZKROH� QXPEHU� LI� WKHUH� LV� D� IUDFWLRQ��8VH�WKDW�IRU�\RXU�)8'*(�GDPDJH�
1RZ��WR�UHVROYH�WKH�WDVN�RI�WDNLQJ�D�VKRW�DW�VRPHRQH��)LUVW��VKRRWLQJ�VRPHRQH�RU�VRPHWKLQJ� LV�DQ�XQRSSRVHG�DFWLRQ��%XOOHWV�DUH� ILUHG�DW�VSHHGV�QHDU�RU� H[FHHGLQJ� WKH� VSHHG�RI� VRXQG��6R�ZKHQ�VRPHRQH�WDNHV�D�VKRW�DW�\RX��\RX�ZLOO�HLWKHU�EH�WRR�FORVH�WR�HYHQ�WKLQN�DERXW�WU\LQJ�WR�GRGJH�WKH�EXOOHW��RU�\RX�ZLOO�EH�WRR�IDU�DZD\�WR�HYHQ�NQRZ�LW�LV�FRPLQJ�WR�EHJLQ�ZLWK�
1RZ�� WKH� QH[W� WDVN LV� WR� GHWHUPLQH� WKH� UDQJH� WR� WKH� WDUJHW�� DQG� LQ�HIIHFW� GHWHUPLQH� WKH� GLIILFXOW\� RI� \RXU� DWWDFN�� 7KH� UDQJH� IRU� WKLV�SXUSRVH� LV� GHWHUPLQHG� IURP� WKH� FKDUW� EHORZ�� 7KH� FKDUW� KDV� WZR�VHSDUDWH�FDWHJRULHV��RQH�IRU�VKRUW�DUPV�DQG�RQH�IRU�ORQJ�DUPV�
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5DQJH�WR�7DUJHW+DQGJXQV��60*V��VKRWJXQV /RQJ�$UPV
7HUULEOH�� ��� �P ��P3RRU����� ��P ��P0HGLRFUH�� ��� ��P ���P)DLU���� ��P ���P*RRG����� ��P ���P*UHDW����� ���P ���P6XSHUE����� ���P ����P

2QFH�WKDW�LV�DFFRPSOLVKHG��UROO�\RXU�DWWDFN��$GG�WKH�PRGLILHUV� IRU�WKH�ZHDSRQ¶V� HIIHFWLYH� UDQJH�� LWV� DFFXUDF\�� UDWH� RI� ILUH�� DQG� DQ\�VLWXDWLRQDO�PRGLILHUV��6LWXDWLRQDO�PRGLILHUV�DUH�OLVWHG�EHORZ��,I�\RX�KLW��GR�GDPDJH�
:LWK� WKH� VLWXDWLRQDO� PRGLILHUV�� ZH� KDYH� DOVR� DGGHG� VRPH� ZHDSRQ�PRGLILHUV�� 6RPH� WKLQJV�� OLNH� VFRSHV� RU� TXDOLW\� ZRUNPDQVKLS� FDQ�LPSURYH� WKH�DFFXUDF\�RI�D�ZHDSRQ��DQG�RWKHU� WKLQJV�� OLNH� WKH�ZHDU�DQG� WHDU� RI� \HDUV� RU� HYHQ� GHFDGHV� RI� XVH�� VORZO\� GHVWUR\� WKH�DFFXUDF\�RI�LW�

6LWXDWLRQDO�0RGLILHUV6KRRWHU�LQMXUHG ��6KRRWHU�IDWLJXHG ��6KRRWHU�EUHDWKLQJ�KD UG ��7ZLOLJKW���/RZOLJKW�VLWXDWLRQ ��7DUJHW�LQ�VLOKRXHWWH ��7DUJHW�EULJKWO\�OLW ��7DUJHW�EHKLQG�SDUWLDO�FRYHU ��7DUJHW�EHKLQG�IXOO�FRYHU ��7DUJHW�XVLQJ�VRIW�FRYHU ��7DUJHW�XVLQJ�KDUG�FRYHU ��)LULQJ�D���KDQG�ZHDSRQ�RQH�KDQGHG�RU�IURP�KLS ��6KRRWHU�EUDFHG�RU�XVLQJ�ELSRG�RU�WULSRG ��7DUJHW�VXUSULVHG�RU�XQDZDUH ��7DUJHW�PRYLQJ ��7DUJHW�PRYLQJ�IDVW ��8VLQJ�WHOHVFRSLF�RSWLFV ��
:HDSRQ�0RGLILHUV:HOO�&UDIWHG ��6FRSHG��5HIOH[�6LJKWV��HWF� �����\HDUV�ROG �����\HDUV�ROG ������\HDUV�ROG ��
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$FWLRQ��6\VWHP�'DWD
$V�ZLWK�HYHU\WKLQJ�HOVH��WKH�GDWD�IRU�WKLV�V\VWHP�LV�FRQWDLQHG�LQ�D�FRQYHQLHQW�FKDUW�$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV
6SHFLDO�5XOHV�

$OO� GDWD SUHVHQWHG� LQ� WKRVH�FKDUWV� ODWHU� LQ� WKLV�ERRN�� DV�ZHOO� DV� IXWXUH�DQG�SDVW� YROXPHV�RI� WKH� VHULHV�� DUH�RSHQ�FRQWHQW� XQGHU� WKH�2SHQ�*DPLQJ�/LFHQVH�
$FWLRQ�� 6\VWHP� LV� D� QHZ� RSHQ� VRXUFH� 53*� V\VWHP�GHYHORSHG�E\�*ROG�5XVK�*DPHV��/LNH� WKH�'���6\VWHP��WKH�$FWLRQ�6\VWHP� KDV� DOVR� EHHQ� UHOHDVHG� XQGHU� WKH�2SHQ� *DPLQJ� /LFHQVH��2YHUDOO��WKH�V\VWHP�LV�TXLWH�VLPLODU�WR�,QWHUORFN��&2536��DQG�)X]LRQ��WR�QDPH�MXVW�D�IHZ���,Q�WKH�FRUH�UXOHV��PRGHUQ�ZHDSRQU\�LV�UDWHG�LQ�D�V\VWHP� TXLWH� VLPLODU� WR� &\EHU7KULOOHU� RU� &\EHUSXQN�� <R X� FDQ�GRZQORDG�D�IUHH�FRS\�IURP�KWWS���ZZZ�DFWLRQ �V\VWHP�FRP�,Q� $FWLRQ��� WKH� GDPDJH� LV� VFDOHG� URXJKO\� WKH� VDPH�DV� LQ�&\EHUSXQN�������)RU�LQVWDQFH��D�����PP�EXOOHW�GRHV��'��GDPDJH��UDWKHU�WKDQ��'�����D�GLIIHUHQFH�LQ�DYHUDJHV�RI�D�PHUH�����SRLQWV�DQG�D�GLIIHUHQFH� LQ�PD[LPXPV� RI� RQO\���SRLQWV��6R�ZH� FDQ�ZRUN�ZLWKLQ�WKDW�VWDUWLQJ� IUDPHZRUN� WR�HVWDEOLVK�GDPDJH�YDOXHV� IRU�FDOLEHUV�QRW�OLVWHG�LQ�$FWLRQ��+RZHYHU��,�WKLQN�ZH�VKRXOG�WDNH�D�JRRG�ORRN�DW�KRZ�GDPDJH� UHODWHV� WR� SHQHWUDWLRQ� DQG� GLVUXSWLRQ� IRU� WKH� H[DPSO HV�SURYLGHG� LQ� WKH�$FWLRQ��6\VWHP�FRUH�UXOHV��VR� WKDW�ZH�DUHQ¶W� UHO\LQJ�RQ�UHIHUHQFHV�WR�DQ\WKLQJ�RWKHU�WKDQ�WKLV�ERRN�LWVHOI�����/5 �G� �� ��������$&3 �G� �� ��������$&3 �G� �� �����PP�6KRUW
� �G��� �� �������$&3 �G� �� ����PP�3 �G� �� ��������0DJQXP �G� �� ������PP�$XWR

 �G� �� ��������1$72 �G��� �� ��������1$72 �G� �� ������%0* �G� �� ���
�3URSHUO\�NQRZQ�RULJLQDOO\�DV�WKH��[��PP�%URZQLQJ�6KRUW�DQG�PRUH�UHFHQWO\�DV�WKH������$XWR�

�3URSHUO\�NQRZQ�DV�WKH���PP�$&3�
:HOO�� DV� ZH� FDQ� VHH�� WKHUH� LV� XQIRUWXQDWHO\� QR� VFLHQWLILF�EDVLV� EHKLQG� WKH� GDPDJHV� OLVWHG� IRU� HDFK� FDOLEHU� LQ� WKH� $FWLRQ��6\VWHP��/HW¶V�IL[�WKDW��)LUVW��ZH�VHH�ZH�KDYH�D�UDQJH�ZLWKLQ�ZKLFK�ZH�FDQ�ZRUN�� IURP��G�� WR��G���ZLWK���� UHSUHVHQWLQJ�DQ�DGGLWLRQDO� KDOI�GLH�RI�GDPDJH��/HW¶V�UHYLVLW�WKDW�ODVW�FKDUW��RUJDQL]H�LW�E\�SHQHWUDWLRQ��DQG�ILJXUH�RXW�D�UDQJH�RI�GDPDJHV�
����$&3 �G� �� ��������/5 �G� �� ��������$&3 �G� �� �����PP�6KRUW
� �G��� �� �������$&3 �G� �� ����PP�3 �G� �� ��������0DJQXP �G� �� ������PP $XWR

 �G� �� ��������1$72 �G��� �� ��������1$72 �G� �� ������%0* �G� �� ���

2ND\��WKDW�VKRXOG�ZRUN�IRU�VWDUWHUV��1RZ�ZH�EXLOG�DQRWKHU�FKDUW�� UHSUHVHQWLQJ� $FWLRQ�� 6\VWHP� GDPDJH� LQ� KDOI� GLH� VWHSV�� DQG�SOD\�ZLWK�WKH�SHQHWUDWLRQV�WKDW�ZLOO�SURYLGH�HD FK�OHYHO�RI�GDPDJH�

'DPDJH�E\�3HQHWUDWLRQ�G� ���� ����G��� �����G� ����� ������G��� �� ������G� �� ������G��� ������G� ����� ������G��� ������G� ������G��� �� ������G� ������G��� ������G� "����" ������G��� ������G� ������G��� ������G� "����" �����
$QG�WKHUH¶V�WKH�FKDUW�,�FDPH�XS�ZLWK��$�KDQGIXO�RI�FDOLEHUV�ZLOO�FKDQJH�EHFDXVH�RI�WKLV��EXW� LW�ZLOO�EULQJ�HYHU\WKLQJ� LQ� OLQH�WR�WKH�FRPSDUDWLYH� GDPDJH� WKH\� FDXVH� LQ� WKH� UHDO� ZRUOG�� 7KH� GDPDJH�EDVHG�RQ�FDOLEHU�ZLOO�FKDQ JH�WKXVO\�5HYLVHG�)LUHDUPV�'DPDJH�&KDUW&DOLEHU 2OG�'DPDJH 1HZ�'DPDJH����/5 �G� �G�����$&3 �G� �G�������$&3 �G� �G����PP�6KRUW
� �G��� �G�����$&3 �G� �G����PP�3 �G� �G��������0DJQXP �G� �G���PP�$XWR

 �G� �G������1$72 �G� �G��������1$72 �G� �G�������%0* �G� �G�$� IHZ� JRW� VWURQJHU�� D� IHZ� JRW� ZHDNHU�� DQG� TXLWH� D� IHZ�UHPDLQHG�WKH�VDPH��7KLV�LV�WKH�FKDUW�ZH�ZLOO�XVH�IRU�WKLV�ERRN�7KH�QH[W�WKLQJ�LV�'DPDJH�7\SH��0RGHUQ�ZHDSRQV�DUH��IRU�WKH�PRVW�SDUW��ZHDSRQV�WKDW�GR�SHQHWUDWLQJ�OHWKDO�GD PDJH��VR�PRVW�ZLOO�EH�OLVWHG�DV�3�/��$�IHZ��OLNH�LQFHQGLDU\�GHYLFHV�RU�VWXQ�JUHQDGHV��ZLOO�EH�OLVWHG�DV�6SHFLDO�GDPDJH�RI�HLWKHU�D�OHWKDO�RU�QRQOHWKDO�W\SH�1H[W� LV� DFFXUDF\�� 7KLV� LV� UHSUHVHQWHG� E\� ERWK� $FFXUDF\��$FF�� DQG� 5DQJH� 0RGLILHU� �5PRG��� 7KH� ILUVW� U HIOHFWV� WKH� RYHUDOO�DFFXUDF\�RI�WKH�ZHDSRQ��WKH�VHFRQG�UHIOHFWV�WKH�ZHDSRQ
V�DFFXUDF\�DW� D� GLVWDQFH�� )RU� WKH� ILUVW� VWDWLVWLF�� WKH� UDQJH� FRYHUV� ��� WR� ��� IRU�DFFXUDF\��5DQJH�PRGLILHU�JRHV�RQH�VWHS�IXUWKHU�� ���WR�����&DOFXODWLQJ�DQ�$FFXUDF\�VWDWLVWLF�LV�HDV\� )8'*(�XVHV�WKH�H[DFW�VDPH�UDQJH�RI�PRGLILHUV��6R�ZH�ZLOO�WUDQVSODQW�D�FRS\�RI�WKDW�VPDOO�WDEOH�KHUH�
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$FFXUDF\ *URXSLQJ�6L]H7HUULEOH����� ��������FP3RRU����� ������FP0HGLRFUH����� ������FP)DLU���� ������FP*RRG����� ������FP*UHDW����� ������FP6XSHUE����� �����FP
1H[W��ZH� KDYH� WKH�5DQJH�PRGLILHU� WR� FDOFXODWH�� )RU� WKDW��ZH� IRFXV�RQ�PLOLWDU\�VWDQGDUGV� IRU�FRPEDW� UDQJH�DQG� WKH�ZHDSRQ
V�HIIHFWLYH� UDQJH�� ,I� WKH� ZHDSRQ� UHDFKHV� WR� FRPEDW� UDQJH�� �� � �����WKHQ�ZH
OO�JLYH�WKH�ZHDSRQ�D�5DQJH�0RGLI LHU�RI�����%H\RQG�WKDW��ZH
OO�KDYH� WR� FRQVXOW� WKH� FKDUW� EHORZ��$JDLQ�� WKHUH�DUH� VRPH�RGGLWLHV� LQ�WKH�$FWLRQ��6\VWHP�WKDW�QHHG�WR�EH�FRUUHFWHG��DQG�ZH
OO�GR�RXU�EHVW�WR�JLYH�\RX�UHDVRQDEOH�FRUUHFWLRQV��)RU�H[DPSOH�� WKH\�DVVLJQ�D�5PRG�RI���� WR�D���� LQFK�EDWW OHVKLS�FDQQRQ��DQG�D����5PRG� WR�DQ���PP�PRUWDU�� 7UXWK� RI� WKH�PDWWHU� LV� WKDW� WKHVH� WZR�ZHDSRQV� DUH� RQO\� DV�DFFXUDWH� DV� WKH�PDWK� DQG� FRPSDVV� UHDGLQJ� DELOLWLHV� RI� WKH� SHUVRQ�DLPLQJ�WKHP��,I�\RX�GRQ
W�NQRZ�KRZ�WR�GR�WKH�PDWK��\RX
OO�EH�OXFN\�WR�KLW�ZKDW�\RXU�D LPLQJ�DW�VRPHWLPH�WKLV�GHFDGH�5DQJH�0RGLILHU5PRG +DQG�JXQV 60*V $VVDXOW�5LIOHV 6QLSHU�5LIOHV 6KRW�JXQV 0DFKLQH�*XQV�� ���P ���P ���P ����P � ����P�� ���P ���P ����P ����P ���P ����P�� ���P ���P ����P ����P ���P ����P�� ���P ���P ����P ����P ���P ����P� ���P ���P ����P �����P ���P ����P�� ���P ���P ����P �����P ���P ����P�� ���P ���P ����P �����P ���P �����P�� ���P ���P ����P �����P ���P �����P�� ����P� ����P �����P �����P ���P �����P1H[W� LV� WKH� PLQLPXP� 675� UHTXLUHPHQW�� 7KLV� LV� D QRWKHU�DUHD�LQ�ZKLFK�,�FRXOGQ¶W�ILJXUH�RXW�WKH�ORJLF�EHKLQG�WKH�V\VWHP�XVHG��:K\�GRHV�D�����FDOLEHU�VQLSHU�ULIOH��GHVLJQHG�WR�EH�ILUHG�IURP�D�VWDEOH�SRVLWLRQ� XVLQJ� WKH� WULSRG� IRUPHG� EHWZHHQ� LWV� ELSRG� DQG� LWV� SDGGHG�JULS� EXWWSODWH� UHTXLUH� PLQLPXP� 675� RI� �"� (YHQ� LI� ILULQJ� VXFK� D�ZHDSRQ� IURP�D� VWDQGLQJ�SRVLWLRQ�� OLNH�RQH�PLJKW� GR�ZLWK�D�KXQWLQJ�ULIOH�� WKRVH� VQLSHU� ULIOHV� LQFRUSRUDWH� D� KXJH� DPRXQW� RI� UHFRLO�FRPSHQVDWLRQ� WHFKQRORJ\�� VR� PXFK� WKDW� PRVW� RQO\� VXIIHU� IURP� QR�PRUH� UHFRLO� WKDQ� DQ�0 ����� +HOO�� WKHUH� LV� D FRPSDQ\� WKDW� PDNHV� D�KHDYLO\�PRGLILHG�YDULDQW�RI�WKH�0 ����WKDW�KDV�D�UHFRLO� UDWLQJ�RI�]HUR��7KDW�PHDQV�WKDW�RQ�IXOO �DXWR��\RX�FDQ�SXW�HYHU\�VLQJOH�VKRW�RXW�RI�D����URXQG�PDJD]LQH�WKURXJK�WKH�VDPH�OLWWOH�KROH�LQ�\RXU�SDSHU�WDUJHW��2I�FRXUVH��,�FRXOG�JR�RQ� WR�ZRQGHU�ZK\�675���LV�UHTXLUHG�WR�RSHUDWH�DQ� 0��� ���� FDOLEHU� PDFKLQH� JXQ�� ZKHQ� WKH� ZHDSRQ� XVHV� D�PHFKDQL]HG� WULSRG� WKDW� PRYHV� WKH� ZHDSRQ� D� KDOI� GHJUHH� LQ� RQH�GLUHFWLRQ�RU�DQRWKHU�ZLWK�MXVW�D�WDS�RI�WKH�WKXPE�RQ�D�OHYHU��:H�QHHG�WR�IL[�WKLV�ZLWK�DQ�RUJDQL ]HG�V\VWHP��)RU�WKH�ILUVW�FKDQJH�LQ�PLQLPXP�675��DSSO\�LW�RQO\�ZKHQ�ILULQJ�WKH�ZHDSRQ�IURP�D�NQHHOLQJ�RU� VWDQGLQJ�SRVLWLRQ�� ,I� \RX�DUH�SURQH�� UHGXFH� LW� E\� KDOI�� ,I�\RX
UH� XVLQJ� EUDFLQJ� OLNH� D� WULSRG� RU� ELSRG�� RU� LW� LV� PRXQWHG� RQ� D�VWUXFWXUH��PLQLPXP�675�PD \�QRW�DSSO\��0DQ\�WULSRGV�DQG�YHKLFXODU�RU� VWUXFWXUDO� ZHDSRQ� PRXQWV� LQFOXGH� DGGLWLRQDO� FRPSHQVDWLRQ�V\VWHPV�WKDW�HOLPLQDWH�WKH�QHHG�IRU�WKH�VKRRWHU�WR�GR�DQ\WKLQJ�RWKHU�WKDQ�DLP��%LSRGV��RQ�WKH�RWKHU�KDQG��UHTXLUH�D�IRUFH�DJDLQVW�WKH�EXWW�RI�WKH�ZHDSRQ�WR� KHOS�FRQWURO�UHFRLO��5HDG�WKH�GHVFULSWLRQV�FDUHIXOO\�WR� GHWHUPLQH� LI� UHFRLO� LV� D� SUREOHP�� 2I� FRXUVH�� WKLV� VWLOO� GRHVQ
W�FRPSHQVDWH� IRU� WKH� IDFW� WKDW� LI� \RX� WRRN�DQ�0 ���DQG ILUHG� LW� IURP�D�

VWDQGLQJ�SRVLWLRQ��0LQ�675��"����QR�PDWWHU�ZKDW�\RXU�VWUHQJWK��WKDW����OE�PDFKLQH�JXQ�LV�JRLQJ�WR�NQRFN�\RX�IODW�RQ�\RXU�DVV�E\�WKH�WLPH�WKH�VHFRQG�EXOOHW�ILUHV��)RU� QRZ�� WKH� RQO\� VROXWLRQ� LV� WKDW� PLQLPXP� 675� EH�GHWHUPLQHG�RQ�D�FDVH �E\�FDVH�EDVLV��ZLWK�D�VHW�RI�JHQHUDOLWLHV�WR�JHW�IRONV�E\�XQWLO�WKHLU�IDYRULWH�JXQ�JHWV�D� SURSHU�GDWDVKHHW�SXEOLVKHG�0LQLPXP�675:HDSRQ�7\SH 675�0LQ'HUULQJHUV��OLJKW�KDQGJXQV�WR�����$&3 �KDQGJXQV������$&3�WR���PP�RU���� �KDQGJXQV������WR����� �KDQGJXQV������RU�JUHDWHU �ULIOHV��XS�WR���� �ULIOHV������������PP��WR���� �ULIOHV�������WR����� �ULIOHV�������RU�JUHDWHU �EXUVW�ILUH�RI���URXQGV ��IXOO�DXWR��VKRUW�EXUVW ��IXOO�DXWR��VXVWDLQHG ��3URQH [����6LWWLQJ ��.QHHOLQJ ��%UDFHG��RU�XVLQJ�D�ELSRG�RU�WULSRG ��:HDSRQ�PHDQW�WR�EH�ILUHG�IURP�ELSRG�RU�WULSRG��EXW�ILUHG�IU RP�DQRWKHU�SRVLWLRQ ��
7KH�QH[W�VWHS�LV�PD[LPXP�UDQJH��:HOO��ZH
YH�DOUHDG\�JRW�WKDW�FRYHUHG��,W
V�OLVWHG�LQ�WKH�UHDO�ZRUOG�GDWD�DV�(IIHFWLYH�5DQJH��-XVW�GLUHFWO\�XVH�WKDW�QXPEHU��DV�LW�LV�WKH�UDQJH�LQ�PHWHUV�$IWHU� WKDW� LV� WKH� 5DWH� RI� )LUH�� ,Q� $FWLRQ��� D FRPEDW� WXUQ�WDNHV���VHFRQGV��SRSXODU�QXPEHU�� LVQ
W� LW"�$GRSWHG�DV�WKH� OHQJWK�RI�WLPH� IRU� WKH� VWDQGDUG� FRPEDW� WLPH� HOHPHQW� LQ� DW� OHDVW� IRXU� JDPH�V\VWHPV��)X]LRQ��&\EHUSXQN�������&\EHU7KULOOHU��DQG�$FWLRQ���6L[W\�VHFRQGV�WR�D�PLQXWH�GLYLGHG�E\���VHFRQGV�JLY HV�\RX����FRPEDW�WXUQV�SHU�PLQXWH��6R� WDNH� WKH� YDULRXV� UDWHV�RI� ILUH�� H[FOXGLQJ�PHFKDQLFDO�EXUVW�UDWHV��DQG�GLYLGH�E\����WR�JHW�WKH�5R)��2U�HDVLHU�VWLOO��MXVW�XVH�WKH�&\EHU7KULOOHU�UDWHV�RI�ILUH��VLQFH�WKH\�DUH�ERWK�EDVHG�RQ�FRPEDW�WLPH�XQLWV�HTXDO�LQ�OHQJ WK�$PP� LV�VKRUW� IRU�$PPR��ZKLFK�UHSUHVHQWV� WKH�QXPEHU�RI�URXQGV� WKDW� ILW� LQ� D� PDJD]LQH�� 7KLV� FROXPQ� MXVW� OLVWV� WKH� YDULRXV�PDJD]LQH�� F\OLQGHU�� DQG�RU� EHOW� FDSDFLWLHV� QRUPDO� IRU� WKH� ZHDSRQ��7KH�VDPH�GDWD�LV�DYDLODEOH�LQ�WKH�RWKHU�V\VWHP�VWDWV��DV�ZHOO�DV�W KH�UHDO�ZRUOG�GDWD�EORFNV�:HLJKW�FRPHV�QH[W��$JDLQ��WKDW� LV�VLPSO\�D�GLUHFW�WUDQVIHU�RI� UHDO�ZRUOG�GDWD��)RU�FRQYHQLHQFH��DOZD\V�XVH� WKH� ORDGHG�ZHLJKW��$IWHU� DOO�� ZKHQ� ZDV� WKH� ODVW� WLPH� \RX� FDUULHG� DURXQG� DQ� XQORDGHG�ZHDSRQ�ZKHQ�\RX�ZHUH�H[SHFWLQJ�WR�XVH� LW"/DVW�LV�WKH�SULFH��7KLV�LV�FXULRXVO\�ODFNLQJ�LQ�WKH�UHDO�ZRUOG�GDWD�� LVQ
W� LW"�7KDW
V�EHFDXVH� WKH�UHDO�ZRUOG�SULFHV� IOXFWXDWH�JUHDWO\��GHSHQGLQJ�XSRQ�WKH�JXQ�GHDOHU��WKH�ZHDSRQ�PRGHO
V�SRSXODULW\�DQG�DYDLODELOLW\�� DQG� WKH� LQGLYLGXDO� ZHDSRQ
V� ZHDU� DQG� W HDU��:KLOH� WKLV�JRHV� XQOLVWHG� LQ� WKH� UHDO� ZRUOG� GDWD�� WKH� &\EHU7KULOOHU� GDWD� XVHV�HLWKHU� WKH� PDQXIDFWXUHU
V� 653� RU� DQ� DYHUDJH� EDVHG� RQ� FXUUHQW�PDUNHW� SULFHV� IRU� DQ� DYHUDJH�TXDOLW\� XVHG�ZHDSRQ��%XW� UHPHPEHU��WKDW¶V� MXVW�D�VWDEOH�SULFH�WKH�ZHDSRQ�LV�H[SHFWHG WR�VHOO�DW��<RX�FDQ�E\�DQ�$.����IURP�.%3�IRU�������EXW�LQ�WKH�86��\RX¶G�KDYH�WR�EX\�LW�RQ�WKH�EODFN�PDUNHW�IRU������RU�PRUH��RU�\RX�FDQ�JR�WR�WKH�KHDUW�RI�$IULFD��IURP�6XGDQ�LQ�WKH�QRUWK�WR�0R]DPELTXH�LQ�WKH�VRXWK��$WODQWLF�FRDVW�WR�WKH�FRDVW�RI�WKH�,QGLD Q�2FHDQ��ZKHUH�$. ���¶V�VHOO�DW�SULFHV�RI� OHVV� WKDQ� ���� HDFK�� RU� HYHQ� JR� WR� UHFHQWO\� LQYDGHG� ,UDT��ZKHUH�ZH¶YH�KHDUG�VWRULHV�RI�$. ���V�VHOOLQJ�DW�WKH�UDWH�RI������IRU�D�FDVH�RI�VL[�
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�5FHF=8;9��I=897KLV�VHFWLRQ�LV�HVWDEOLVKHG�DV�ZKDW�ZLOO�HYHQWXDOO\�EHF RPH�D�PDVVLYH�JXLGH�WR�FDUWULGJHV�RI�DOO�W\SHV��DQG�WKH�RQH�VHFWLRQ�RI�%LJ�%DQJ�WKDW�ZLOO�EH�XSGDWHG�ZLWK�YLUWXDOO\�HYHU\�YROXPH��7KHUH�DUH� OLWHUDOO\�KXQGUHGV�RI�GLIIHUHQW�FRPELQDWLRQV�RI�FDOLEHUV��EXOOHW� W\SHV�DQG�ZHLJKWV��SRZGHU�PL[HV��HWF���DOO�RI�ZKLFK FDQ�FKDQJH�WKH�SHUIRUPDQFH�RI�DPPXQLWLRQ��:H�DUHQ
W�JRLQJ�WR�JR�RYHUERDUG�ZLWK�WKLV��$W�WKH�FRUH��ZH�ZLOO�SURYLGH�D�OLVW�RI�DPPXQLWLRQ�VWDWLVWLFV�IRU�WKH�URXQG
V�EDOO�DPPXQLWLRQ�ZLWK�EXOOHWV�RI�YDU\LQJ�ZHLJKWV��7KLV�LV�WKHQ�FRPELQHG�ZLWK�D�VHFRQG�FKDUW�GH WDLOLQJ�SHQHWUDWLRQ�DQG�GDPDJH�SHUIRUPDQFH�GLIIHUHQFHV�IRU�GLIIHUHQW�W\SHV�RI�EXOOHWV�
&DUWULGJH � 1DPH��'HVLJQDWLRQ��DQG�RU�&DOLEHU�RI�WKH�VKHOO�$%%5 � $EEUHYLDWLRQ�XVHG�LQ�&\EHU7KULOOHU�VWDWLVWLFV�7\SH � 7\SH�RI�ZHDSRQ�WKH�URXQG�LV�XVHG�LQ�3�� 3LVWRO��DQG�60*�5�� 5LIOH*�� *UHQDGH�/DXQFKHU%XOOHW�:HLJKW � WKH�ZHLJKW�RI�WKH�EXOOHW�LQ�JUDPV�9HORFLW\ � 0X]]OH�YHORFLW\�RI�WKH�URXQG�ZKHQ�ILUHG�3HQ � 3HQHWUDWLRQ�RI�WKH�URXQG��,I�WKH�QXPEHU�LV�LQ�LWDOLFV��LW�LQGLFDWHV�WKH� DPRXQW� RI� VWHHO� DUPRU� WKH� URXQG� FDQ� SHQHWUDWH�� 2WKHUZLVH� LW�LQGLFDWHV�KRZ�PXFK�KXPDQ�IOHVK�WKH�URXQG�FDQ�SHQHWUDWH��%DVHG�RQ�DOO�URXQGV�ILUHG�EHLQJ�)XOO�0HWDO�-DFNHW�URXQGV��0HDVXUHG�LQ�LQFKHV'LVUXSW � 7KH�YROXPH� RI� IOHVK� WKH� URXQG�ZLOO� GDPDJH��%DVHG� RQ�D�)XOO�0HWDO� -DFNHW��0HDVXUHG� LQ� FXELF� LQFKHV��:KLOH� VRPH� RI� WKHVH�

YDOXHV� PD\� VHHP� KRUUHQGRXVO\� KLJK�� SOHDVH� UHPHPEHU� WKDW� WKH�DYHUDJH�PDOH�KXPDQ�WRUVR�LV�D�PHUH���LQFKHV�WKLFN��VR�HYHQ�LI�D�����%0*�KLW� \RX�� LW� ZRXOGQ
W� DFWXDOO\� GLVUXSW� QHDUO\� KDOI� D�PLOOLRQ� FXELF�LQFKHV�RI�\RXU�IOHVK�4XDQWLW\ � <RX�XVXDOO\�GRQ
W�EX\�MXVW�RQH�EXOOHW��<RX�EX\�D�ER[�RU�D�FDVH�� DQG� HYHQ� IRU� VRPH� JXQV�� SUHORDGHG� GLVSRVDEOH� PDJD]LQHV��7KLV�FROXPQ�GHWDLOV�WKH�XVXDOO\�TXDQWLWLHV�LQ�ZKLFK�WKH�URXQGV�RI�WKLV�W\SH�DUH�VROG�:HLJKW � 7KH�ZHLJKW� LQ� NLORJUDPV� FRUUHVSR QGLQJ� WR� WKH� TXDQWLW\� RI�URXQG�VROG�LQ�D�SDFNDJH�&RVW � 7KH�FRVW�RI�WKH�SDFNDJH�RI�URXQGV�'PJ � &\EHU7KULOOHU�GDPDJH�1RWHV � %ULHI�QRWHV�DERXW�WKLV�W\SH�RI�URXQG�
0RVW�OLVWLQJV�EHORZ�EDVHG�RQ�FDUWULGJHV�PRXQWLQJ�IXOO�PHWDO�MDFNHWHG�EXOOHWV��$SSURSULDWH DOWHUDWLRQV�KDYH�EHHQ�PDGH�IRU�DUPRU �SLHUFLQJ�DQG�RWKHU�URXQGV�WR�DFFRXQW�IRU�WKHLU�XVH�RI�EXOOHWV�RWKHU�WKDQ�)0-�

&DUWULGJH $%%5 7\SH
%XOOHW:W��JP�

9HORFLW\�P�V� 3HQ 7RWDO�'LVUXSW� 3HU�,QFK�'LVUXSW� 4XDQWLW\ :W��NJ� &RVW (QHUJ\��IW�/EV� 1RWHV*HQHULF )XOO�0HWDO�-DFNHW�&DUWULGJHV����/RQJ�5LIOH������[���PP5� ����/5 3 ���� ��� ���� ���� ���� ���� �� ��� �����
����6KRUW�0DJQXP ����60 3 ��� ��� ���� ���� ���� ����� ��� �������$&3�����[����PP� ����$&3 3 ���� ��� ���� ���� ���� ���� �� �� ������$&3������[��PP5� ����$&3 3 ��� ��� �� ���� ���� ���� �� ��� �������0DJQXP ����0DJ 3 ��� ��� �� ��� ���� ��������0DJQXP���[��PP5� �����0DJ 3 ��� ��� ���� ���� ���� �� ��� �� ���
�����$XWRPDWLF���[��PP�

�����$XWR�RU������$&3 3 ��� ��� ���� ��� ��� ���� �� ��� ���
����6SHFLDO���[��PP5� ����6SHF 3 ��� ��� �� ���� ���� ���� �� ��� �������6SHFLDO�0DWFK ���6S0 3 ��� ��� ���� ���� ���� �������6	:����[��PP� ����6: 3 ��� ��� �� ��� ���� ���� �� ��� �������$FWLRQ�([SUHVV�������[��PP� ����$( 3 �� ��� ���� ���� ���� ���� �� ��� �������$&3�������[��PP� ����$&3 3 �� ��� ���� ���� ���� ���� �� �� �������PP ���� 3 ���� ��� ���� ���� ���� ������PP�7RNDUHY �����77 3 ��� ��� ���� ���� ���� �������PP ���� 3 ��� ��� ���� ���� ���� ����PP�0DNDURY���[��PP������ �PP�0 3 ���� ��� �� ���� ���� ���� �� ��� ����PP�3DUDEHOOXP���[��PP� �PP�3 3 ��� ��� ���� ���� ���� ����PP�/DUJR���[��PP� �PP/ 3 � ��� ���� ���� ���� ����PP�6KRUW ��6KRUW 3 ��� ��� ���� ���� ��� �����PP�&RO W����[��PP� ��PP& 3 �� ��� ���� ���� ���� ���� �� ��� ���
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�5@7I@5H=B;��5H57KH�GDWD� UHTXLUHG�IRU�D�EXOOHW�FDQ�DOO�EH�FDOFXODWHG�IURP� WKUHH�YDULDEOHV�� WKH�PX]]OH�YHORFLW\��EXOOHW�ZHLJKW��DQG�FDOLEHU��7KLV� LQIRUPDWLRQ�FDQ�JHW�TXLWH�FRPSOLFDWHG��IDFWRULQJ�LQ�DLU� GUDJ�� WKH� UDWH�RI� H[SDQVLRQ�� EXOOHW� DHURG\QDPLFV�� DQG�PRUH��+RZHYHU��WKDW�LV�VLPSO\�WRR�FRPSOLFDWHG�IRU�DQ\�JDPH�XVH��<RX
G�HQG�XS�VSHQGLQJ�PRUH�WLPH�RQ�WKH�PDWK�WKDQ�\RX�ZRXOG� SUHSDULQJ�RU� UXQQLQJ� \RXU�JDPH��6R�ZH�DUH�JRLQJ� WR�EDVH� HYHU\WKLQJ� IURP� WKH� SRLQW� DW�ZKLFK� WKH� EXOOHW� H[LWV� WKH�PX]]OH� 7R�EHJLQ�ZLWK��ZH�JLYH�\RX�WKH�QXPEHUV�\RX�QHHG��&DOLEHU��PX]]OH�YHORFLW\��DQG�EXOOHW�ZHLJKW��<RX�WKHQ�QHHG�WR�ILJXUH�RXW�ZKLFK�W\SH�RI�EXOOHW� LV�EHLQJ�XVHG�DQG�ZULWH�GRZQ�

LWV�GLVUXSWLRQ�IDFWRU�DQG�SHQHWUDWLRQ�IDFWRU��'LVUXSWLRQ�)DFWRU�LV� D� SURSULHWDU\� QXPEHU� HVWDEOLVKHG� WR� DFFRXQW� IRU� WKH�DYHUDJH� H[SDQVLRQ� UDWH� RI� D� EXOOHW� W\SH�� WXPEOLQJ� GHVLJQ��WHQGHQF\�WR�EUHDN�DSDUW�RU�IUDJPHQW��HWF��3HQHWUDWLRQ�)DFWRU�LV�D�SURSULHWDU\�QXPEHU�HVWDEOLVKHG�WR�DFFRXQW� IRU�HIIHFWV�RI�VKDSH� DQG� FRPPRQ� PDWHULDOV� XVHG� LQ� WKH� EXOOHW� DQG� WKHLU�HIIHFW� RQ� SHQHWUDWLRQ� RI� KXPDQ� IOHVK�� 7KDW� GRQH�� ZH� EHJLQ�ZLWK�WKH�PDWK��3HUIRUP�WKH�IRUPXODH�EHORZ��LQ�WKH�RUGHU�JLYHQ�WR�GHULYH�WKH�3HQHWUDWLRQ�DQG�'LVUXSWLRQ�YDOXHV��)HHO�IUHH�WR�URXQG� RXW� WKH� ILQDO� UHVXOWV� RI� WKH� SHQHWUDWLRQ�DQG� GLVUXSWLRQ�IRUPXODH�
x .LQHWLF�(QHUJ\� �0DVV�
�YHORFLW\�
�YHORFLW\�
�����
�������MRXOHV��
���������IW �OEV�x &URVV�6HFWLRQ� �SL�
�U�
�U��PP�VT��
����������LQ��VT��x 3HQHWUDWLRQ� �9HORFLW\�
�������
�'LDPHWHU���3HQHWU DWLRQ�)DFWRU��������LQFKHV�RI�SHQHWUDWLRQ�RI�KXPDQ�IOHVK�x 3HU�,QFK�'LVUXSWLRQ� �7RWDO�'LVUXSWLRQ���3HQHWUDWLRQ��FXELF�LQFKHV�RI�IOHVK�GLVUXSWHG�RU�GDPDJHG�SHU�LQFK�RI�SHQHWUDWLRQ�x 7RWDO�'LVUXSWLRQ� �.LQHWLF�(QHUJ\�
�&URVV�6HFWLRQ�
�����
�'LVUXSWLRQ�)DFWRU� �����WRWDO�FXELF�LQFKHV�RI�IOHVK�GLVUXSWHG�RU�GDPDJHG�7KHVH� IRUPXODH� VHUYH� WZR� JRDOV�� )LUVW� LW� DOORZV� \RX� WR�FDOFXODWH� GDPDJH� IRU� FDOLEHUV� QRW� \HW� SUHVHQWHG� LQ� WKH�V\VWHP�� 6HFRQG�� LW� DOORZV� \RX� WR� DFFRXQW� IRU� YDULDQFHV�FDXVHG� E\� WKH� ZHDSRQ� GHVLJQ�� 7KH� UDWH� RI� WZLVW�� EDUUHO�OHQJWK��DQG�RWKHU�IDFWRUV�FDQ�SUHYHQW�D�EXOOHW�IURP�H[LWLQJ�WKDW�PRGHO� RI� ZHDSRQ� LW� WKHLU� RSWLPXP� VSHHG� DQG� HQHUJ\��UHVXOWLQJ� LQ� D� EXOOHW� GRLQJ� OHVV� GDPDJH�� 2XW� RI� WKH� OLWHUDOO\�WKRXVDQGV� RI� ZHDSRQ� GHVLJQV� LQ� WKH� ZRUOG�� RQO\� D� PHUH�KDQGIXO� RI� WKHP� DUH� DFWXDOO\� EDOOLVWLFDOO\� SHUIHFW� IRU� WKH�DPPXQLWLRQ�WKH\�ILUH�

,Q� DGGLWLRQ� WR� WKH� SHQHWUDWLRQ� RI� IOHVK�� RQH� XVXDOO\�ILQGV�D�QHHG�WR�NQRZ�KRZ�PXFK�DUPRU�ZLOO�EH�SHQHWUDWHG�E\�D�EXOOHW�DV�ZHOO��7KLV� LV�HDV\�HQRXJK� WR�FDOFXODWH��6LPSO\�WDNH�WKH�OLVWHG�SHQHWUDWLRQ�YDOXH�DQG�PXOWLSO\�LW�E\�WKH�YDOXH�OLVWHG�EHORZ� IRU� WKH� PDWHULDO� \RX� ZLVK� WR� GHWHUPLQH� WKH� EXOOHW
V�SHQHWUDWLRQ�RI��)RU�\RXU�FRQYHQLHQFH� LW�PD\�KHOS� WR�FRQYHUW�WKH� PHDVXUHPHQWV� IURP� LQFKHV� WR� PLOOLPHWHUV� �PXOWLSO\� E\�������
0DWHULDO 3HQ��0XOW� 0DWHULDO 3HQ��0XOW� 0DWHULDO 3HQ��0XOW�*\SVXP�'U\ZDOO ����� 6WHHO�$UPRU�3ODWH ������ &RQFUHWH �����3O\ZRRG ����� 6WHHO�6KHHW�0HWDO ����� &LQGHU�%ORFNV �����2DN�3ODQNLQJ ���� +DUGHQHG�RU�'XUD� $OXPLQXP ������ *UDQLWH ����3DUWLFOH�%RDUG ����� $OXPLQXP ������
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�DD@M=B;��5H5�HC��5A9G$OO�WKH�DERYH�GDWD�LV�LQWHUHVWLQJ��EXW�FXUUHQWO\�GRHVQ
W�DSSO\�WR�DQ\WKLQJ�LQ�DQ\�XVHIXO�ZD\��6R�ZH�QHHG�WR�GHYHORS�UXOHV�IRU�FRQYHUWLQJ�LW�LQWR�D�IRUPDW�XVHIXO�IRU�RXU�JDPHV�&RQYHUWLQJ�WR�&\EHU7KULOOHU&\EHU7KULOOHU� LV� D� JDPH� VWLOO� EHLQJ� ZULWWHQ�� $V� LW�VWDQGV��ZH�FDQ�DSSO\� WKH� GDWD� IRU� FDOFXODWLQJ�GDPDJH�RQO\��$OO� JXQV� LQ� &\EHU7KULOOHU� GR� IDLUO\� FRQVLVWHQW� GDPDJH� IURP�EXOOHW� WR� EXOOHW�� )LUH� WHQ� ZHOO�DLPHG� VKRWV� LQWR� WKH� VDPH�WDUJHW�� \RX� FDQ� H[SHFW� WKDW� HDFK� RI� WKH� WHQ� VKRWV� ZLOO� GR�URXJKO\� HTXLYDOHQW� GDPDJH�� ULJKW"� ,Q�&\EHU7KULOOHU�� DOO� JXQV�GR� D EDVH� RI� �'�� GDPDJH�� $IWHU� WKDW�� WDNH� WKH� SHU� LQFK�GLVUXSWLRQ�YDOXH�RI�WKH�URXQG�DQG�PXOWLSO\�E\�����URXQGLQJ�XS��ZKLFK� JLYHV� \RX� D� ILQDO� YDOXH� RI� � �'��; IRU� GDPDJH�� /HW
V�ZDON�WKURXJK�WKH�IDEULFDWLRQ�RI�D�IHZ�EXOOHW�GDPDJH�YDOXHV�$Q� 0���� ����PP� 1$72� VWDQGDUG� %DOO� URXQG�GLVUXSWV������LQFKHV�RI�IOHVK�SHU�LQFK�RI�SHQHWUDWLRQ��0XOWLSO\�E\����DQG�\RX�JHW������� URXQGHG�XS� WR�����6R�DQ�ROG�0����URXQG�ZLOO�GR��'�����SRLQWV�RI�GDPDJH�

$Q� 0���� ����PP� 1$72� VWDQGDUG� %DOO� URXQG�GLVUXSWV������LQFKHV��0XOWLSO\�E\����DQG�URXQG�XS�WR�JHW����6R�DQ�0����GRHV��'����SRLQWV�RI�GDPDJH�1RZ�ZH
OO�JHW�LQWHUHVWLQJ�ZLWK�D��PP�+\GUDVKRFN�URXQG��$��PP�3DUDEHOOXP�EDOO�URXQG�GLVUXSWV������LQFKHV�RI�IOHVK��+RZHYHU��D�+\GUDVKRFN�URXQG�LV�PRUH�SRWHQW��ZLWK�D�EXOOHW�IDFWRU�RI����6R�WKH������LV�PXOWLSOLHG�E\���WR�GHWHUPLQH�WKDW�K\GUDVKRFN�URXQGV�ZLOO�GLVUXSW������LQFKHV��7KDW�UHVXOW�LV�PXOWLSOLHG�E\����DQG�URXQGHG�XS��GHWHUPLQLQJ�WKH�ILQDO�GDPDJH�YDOXH�IRU�D��PP�3DUDEHOOXP�+\GUDVKRFN�URXQG�DV�D�EUXWDO��'������FRPSDUHG�WR�WKH��PP�3DUDEHOOXP�%DOO�URXQG
V�GDPDJH�RI�D�PHUH��'����

&RQYHUWLQJ�WR�WKH�'���0RGHUQ�5ROHSOD\LQJ�*DPH)RU�WKH�'���6\VWHP�DQG�PRUH�VSHFLILFDOO\��WKH�'���0RGHUQ� 5ROHSOD\LQJ� *DPH�� WKH� FRQYHUVLRQ� LV� D� ELW� PRUH�FRPSOLFDWHG�� EHFDXVH� DW� ILUVW� JODQFH�� WKLV� VRUW� RI� GDWD� ZDV�DSSDUHQWO\�QRW� IDFWRUHG� LQWR� WKH�V\VWHP�IURP�WKH�JURXQG�XS��:KLOH�GLIIHUHQW�W\SHV�RI�EXOOHWV�KDYH�JUHDWO\�YDU\LQJ�HIIHFWV�LQ�WKH�UHDO�ZRUOG�� LQ� WKH�'���0RGHUQ 5ROHSOD\LQJ�*DPH��WKRVH�HIIHFWV�DUH�DFWXDOO\� TXLWH�PLQLPDO�� � 6R�EDVLFDOO\�� LQ� WKH�'���0RGHUQ� 5ROHSOD\LQJ� *DPH� HYHU\WKLQJ� UHYROYHV� DURXQG� %DOO�RU� )XOO� 0HWDO� -DFNHW� � DPPXQLWLRQ�� ,Q� RUGHU� WR� ILW� QHZ�DPPXQLWLRQ� LQWR� WKH� GDPDJH� OLVWLQJV� IRU� WKH� '��� 0RGHUQ�5ROHSOD\LQJ� *DPH�� D� ELW� � ZRUN� LQ� WKH� DUHD� RI� VWDWLVWLFDO�FKDUWLQJ� LV� UHTXLUHG�� VLQFH� WKH� '��� 0RGHUQ� 5ROHSOD\LQJ�*DPH�XVHV�D�V\VWHP�RI�GDPDJH�YDOXHV�DUH�VR�FRDUVH�LQ�WKHLU�GLIIHUHQWLDWLRQ��$IWHU� WKDW� LV�GRQH�� WKH�PRGLILHUV� IRU� WKH�EXOOHW�W\SH�DUH�DSSOLHG��8QIRUWXQDWHO\��E\�ZRUNLQJ�LQ�WKLV�PHWKRG��DV�QHZ� FDUWULGJHV� DUH� LQWURGXFHG�� LW�PD\� SURGXFH� YDULDWLRQV� LQ�WKH�GDPDJH�YDOXHV�RI�VRPH�FDOLEHUV�DQG� URXQGV��$V� LV�� WKLV�FRQYHUVLRQ�HIIRUW�HYHQWXDOO\�VKRZV�WKDW�IRXU�GLIIHUHQW�FDOLEHUV�KDYH� EHHQ� SURYLGHG� WKH� ZURQJ� GDPDJH� LQ� RQH� ERRN� RU�DQRWKHU�� $Q\ZD\�� KDYLQJ� IXPEOHG� DURXQG� D� ELW�� WKH� VKRUW�FKDUW�,�HQGHG�XS�ZLWK�ZDV�WKLV��UHIHUHQFLQJ�EXOOHW�FDOLEHU��WKH�'��� 0RGHUQ� 5ROHSOD\LQJ� *DPH� GDPDJH�� SHQHWUDWLRQ�� DQG�GLVUXSWLRQ�3LVWRO�&DOLEHUV&DO� 'PJ 3HQ 7'
 '3,
����/5 �G� �� ���� ��������$&3 �G� �� ���� ��������$&3 �G� �� ���� ���������$XWR �G� �� ��� ����[���0DNDURY �G� �� ��� �������6SHFLDO �G� �� ��� ���������0DJQXP �G� �� ���� ��������6	: �G� �� ��� ��������$&3 �G� �� ��� ����

�PP�3 �G� �� ��� ������PP�&ROW �G� �� ��� ��������$FWLRQ�([SUHVV �G� �� � �������PP�)1 �G� �� ��� ���������1$72 �G� �� ��� ��������[���5XVVLDQ �G� �� ���� �����PP�63�� �G��� �� ��� �����PP�63�� �G��� �� �� ��������PP�1$72 �G�� �� �� ��������%0* �G�� �� ��� �
�7'�± 7RWDO�'LVUXSWLRQ��'3,� ± 'LVUXSWLRQ�3HU�,QFK
6R�ZKDW�GRHV� WKLV�PHDQ"� ,W�PHDQV� WKDW�GDPDJH� LQ�WKH� '��� 0RGHUQ� 5ROHSOD\LQJ� *DPH� LV� REYLRXVO\� EDVHG� RQ�SHQHWUDWLRQ��7KDW�EHLQJ� WKH�FDVH�� LW�DOVR� LQGLFDWHV� WKDW� WKHUH�DUH�D�IHZ�URXQGV�LQ�WKH�'���0RGHUQ�5ROHSOD\LQJ�*DPH�WKDW�KDYH� WKH� ZURQJ� GDPDJH�� DV� ZHOO�� 6R� KHUH� LV� WKH� FXUUHQW�GDPDJH� FRQYHUVLRQ� FKDUW� IRU� WKH� '��� 0RGHUQ� 5ROHSOD\LQJ�*DPH�

3HQHWUDWLRQ 'DPDJH 3HQHWUDWLRQ 'DPDJH����� �G� ����"����" �G������� �G������ �G�������"���� �G��2SWLRQ��,I \RX�KDYH�WKH�GLFH��EXOOHWV�SHQHWUDWLQJ�RQO\�� ����LQFKHV�FDQ�EH�DOORZHG�WR�GR�RQO\��G��GDPDJH�
2EYLRXVO\�� WKLV�ZLOO� DOVR� OHDG� WR� D� IHZ� FKDQJHV�� DV�ZHOO�� VLQFH� FHUWDLQ� FDOLEHUV� QRZ� FOHDUO\� IDOO� LQWR� GLIIHUHQW�GDPDJH� UDQJHV�� 7KRVH� FKDQJHV�ZLOO� EH� GHWDLOHG�RQ� D� WDEOH�ODWHU�LQ�WKLV�VHFWLRQ��
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$� ILQDO� WKLQJ� ,�ZRXOG� OLNH� WR�GHDO�ZLWK� LV�FRYHU��'���0RGHUQ� SOD\V� D� ELW� WRR� IDVW� DQG� ORRVH� ZLWK� ILULQJ� DW� WDUJHWV�EHKLQG� FRYHU�� 0\� SUREOHP� LV� WKDW� ,� ILQG� WKH� '��� 0RGHUQ�5ROHSOD\LQJ� *DPH¶V� UXOHV� DUHQ
W� GHILFLHQW� LQ� WKLV� DUHD�� EXW�LQFRPSOHWH�� 7KLV� LV� EHFDXVH� VRPH� FRYHU� LV� QR� FRYHU� DW� DOO��:KDW� JRRG� LV� WKHUH� LQ� KLGLQJ� EHKLQG� DQ� LQWHULRU� KRXVH�ZDOO�ZKHQ� VRPHRQH� LV� HPSW\LQJ� DQ� DXWRPDWLF� ZHDSRQ� LQ� \RXU�JHQHUDO�GLUHFWLRQ"�2GGV�DUH��HYHU\� ODVW�RQH�RI� WKRVH�EXOOHWV�IO\LQJ� LV� JRLQJ� WR� JR� WKURXJK� ERWK� VKHHWV� RI� GU\ZDOO� DQG�ZKDWHYHU� LQVXODWLQJ� PDWHULDO� OLHV� EHWZHHQ�� %\� WKH� VDPH�WRNHQ�� D� ���� /5� URXQG� ZLOO�� IRU� DOO� LQWHQWV� DQG� SXUSRVHV��VSODWWHU� DJDLQVW� D� FLQGHU� EORFN�� ZKLOH� D� ����PP� ULIOH� URXQG�ZLWK� DOPRVW� WKH� LGHQWLFDO� GLDPHWHU�� ZLOO HDVLO\� EORZ� WKURXJK�VHYHUDO�FLQGHU�EORFNV��7R�WKDW�HQG��,�DP�LQWURGXFLQJ�D�V\VWHP�FDOOHG�%ORZWKURXJK��
%ORZWKURXJK� FRQVLVWV� RI� WKUHH� DVVLJQHG� YDULDEOHV��FDOOHG� %ORZWKURXJK� )DFWRUV�� RU� %I� �ZKLFK� DUH� FRPELQHG� WR�FDOFXODWH� D� YDOXH� IRU� D� G��� FKHFN�� 5ROO� EHORZ� WKDW� QXPEHU�DQG� WKH� FRYHU� LV� EORZQ� WKURXJK� E\� WKH� EXOOHW�� HQDEOLQJ� LW� WR�VWULNH�DQ\RQH�XVLQJ�WKH�FRYHU�
7KH� ILUVW� DVVLJQHG� YDULDEOH� LV� WR� WKH� EXOOHW� LWVHOI��EDVHG�RQ�LWV�FDOLEHU�DQG�EDOO�DPPXQLWLRQ�SHUIRUPDQFH���7KLV�SDUW� LV� HDV\�� 7DNH� WKH� SHQHWUDWLRQ� YDOXH� IRU� D� URXQG� DQG�GLYLGH�LW��E\����URXQGLQJ�GRZQ��7KLV�ZRXOG�JLYH�D����/5�URXQG�D� &DOLEHU� %ORZWKURXJK� )DFWRU� �%I�� RI� ��� ZKLOH� D� ���� $&3�URXQG� KDV� D� %I� RI� �� DQG� D� 1$72�LVVXHG� 66���� ����PP�URXQG�ZLOO�KDYH�D�%I�RI���
7KH�VHFRQG�DVVLJQHG�YDULDEOH� LV�EDVHG�WKH� W\SH�RI�EXOOHW��$IWHU�DOO��DQ�DUPRU�SLHUFLQJ�EXOOHW�GRHV�D�EHWWHU� MRE�RI�EORZLQJ� WKURXJK� WKLQJV� WKDQ� D� OHDG� ZDGFXWWHU� ZRXOG�� 7KH�

%XOOHW� %I� IRU� HDFK� RI� WKRVH� LV� GHWHUPLQHG� XQGHU� WKH� EXOOHW�W\SHV�LQ�WKH�'���6SHFLDO�5XOHV�GHWDLOHG�IRU�HDFK�EXOOHW�W\SH��7KLV�%XOOHW�%I�YDOXH�LV�DGGHG�WR�WKH�&DOLEHU�%I�YDOXH�7KH�WKLUG�DVVLJQHG�YDULDEOH�LV�EDVHG�RQ�WKH�PDWHULDO�RI� WKH� FRYHU�� VRPH� PDWHULDOV� DUH� KDUGHU� WKDQ� RWKHU�� $V�PHQWLRQHG� SUHYLRXVO\�� D� ���� /5� ZLOO� XVXDOO\� JR� WKURXJK�GU\ZDOO�� EXW� ZRQ
W� EUHDN� D� FLQGHU� EORFN� 7KLV� WKLUG� YDOXH� LV�DGGHG� WR� WKH� SUHYLRXVO\� FRPELQHG� %I� IRU� FDOLEHU� DQG� EXOOHW�W\SH�� 7KLV� WKLUG� YDOXH� LV� W\SLFDOO\� D� QHJDWLYH� YDOXH�� ZKLFK�UHGXFHV�WKH�ILQDO�EORZWKURXJK�IDFWRU�VFRUH��7KLV�QXPEHU�DOVR�LQGLFDWHV�D� VHW� GHSWK� RI�PDWHULDO� DQG� DSSOLHV�PXOWLSOH� WLPHV�DV� WKH� WKLFNQHVV� RI� FRYHU� PDWHULDO� UHTXLUHV�� )RU� LQVWDQFH��%ORZLQJ�WKURXJK���VKHHW�RI�GU\ZDOO�LPSRVHV�D�����EXW�EORZLQJ�WKURXJK���VKHHWV�RI�GU\ZDOO�ZLOO��LPSRVH�D�����,Q�WKLV�WLHU�RI�WKH�%ORZWKURXJK� IDFWRU�� WKH�QXPEHUV�DUH��VKDOO�ZH�VD\�� �JUDGHG�RQ�D FXUYH���6WDWLVWLFDOO\��VWHHO�DUPRU�ZRXOG�EH�URXJKO\�DORQJ�WKH� OLQHV�RI� ������EXW�ZH�ZDQW� WR� ILW� WKLQJV� LQWR�D� UDQJH� WKDW�ERWWRPV� RXW� DW� ���� IRU� PDWHULDOV� KDUGHU� WKDQ� IOHVK�� )RU�PDWHULDOV�ZLWK�D�SRVLWLYH�YDOXH��HDFK�DGGLWLRQDO�OD\HU�DIWHU�WKH�ILUVW�LV�VXEWUDFWHG�IURP�WKH�YDOXH��UDWKHU�WKDQ�DGGHG��
,I�WKH�ILQDO�%ORZWKURXJK�IDFWRU�LV����RU�JUHDWHU��LW�ZLOO�DXWRPDWLFDOO\� EORZ� � WKURXJK� WKH� FRYHU� PDWHULDO�� PHDQLQJ� LW�ZDV� SUHWW\� PXFK� SRLQWOHVV� WR� GLYH� EHKLQG� VXFK� D� XVHOHVV�VRXUFH�RI�FRYHU�
/DVWO\�� ZKHQ� ILULQJ� DQ� DXWRPDWLF� ZHDSRQ� DW�VRPHRQH� EHKLQG� FRYHU�� IRU� HYHU\� URXQG� VWULNLQJ� WKH� FRYHU�PDWHULDO� DGGV� D� FXPXODWLYH� ��� WR� WKH� %I� IRU� HDFK� IROORZLQJ�URXQG�WKDW�KLWV��(YHQWXDOO\�WKH�FRYHU�PDWHULDO��QR�PDWWHU�KRZ�KDUG��ZLOO�VORZO\�GHWHULRUDWH�XQGHU�ILUH�

'���6\VWHP 5HYLVHG�'DPDJH�DQG�%ORZWKURXJK&DOLEHU 'PJ %I '& &DOLEHU 'PJ %I '& &DOLEHU 'PJ %I '&����/5 �G� � � ���PP�)1 �G� � � ����[��PP�5XVVLDQ �G�� �����$&3 �G� � � ����[���5XVVLDQ �G� � ����%0* �G�� �� �����$&3 �G� � � �[���0DNDURY �G� � � ����[����5XVVLDQ �G�� ������$XWR �G� � � �PP�3DUDEHOOXP �G� � �����6SHFLDO �G� � � ��PP �G� � � �[��PP�63�� �G� ��
�����0DJQXP �G� � � �[��PP�63�� �G� ��
����6	: �G� � � ����[���5XVVLDQ �G� � �PP�3��+\GUDVKRFN �G��� ��
����$FWLRQ�([SUHVV �G� � � ����PP�1$72 �G� � � 0�����PP�%DOO �G� ��
����0DJQXP �G� � ���PP�&KLQHVH �G� � 0���������$3 �G��� ��
����$&3 �G� � � ����[��PP�5XVVLDQ �G�� � � 0���������$3 �G���� ��
����$FWLRQ�([SUHVV �G� � ���PP�+.�&DVHOHVV �G� ������PP �G� � ����PP�1$72 �G�� �� �
�,QFOXGHV�PRGLILHUV�IRU�ERWK�FDOLEHU�%I�DQG�EXOOHW�W\SH�%I��DV�WKHVH�DUH�VSHFLILF�FDUWULGJHV�DYDLODEOH�LQ�D�VSHFLILF�FDOLEHU�ZLWK�D�VSHFLILF�W\SH�RI�EXOOHW��$OVR�LQFOXGHV�WKH�ILQDO�3XUFKDVH�'&�FDOFXODWHG�IRU�WKDW�URXQG�W\SH��$OO�RWKHU�OL VWLQJV�DUH�EDVLF�FDOLEHU �EDVHG�%I�ZKLFK�UHTXLUHV�WKH�DGGLWLRQ�RI�WKH�EXOOHW�W\SH�%I��$VVXPLQJ�XVH�RI�)0-�RU�%DOO�DPPR��WKH�EXOOHW�W\SH�%I�ZRXOG�EH�����'&�LV�WKH�EDVH�3XUFKDVH�'&�IRU�WKH�EDOO�W\SH�DPPXQLWLRQ��:KHQ�EX\LQJ�VRPHWKLQJ�RWKHU�WKDQ�%DOO�)0-�W\SH�D PPR��DSSO\�WKH�'&�PRGLILHU�OLVWHG�IRU�WKDW�DPPXQLWLRQ�W\SH�
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&RYHU�0DWHULDO�%ORZWKURXJK�9DOXHV0DWHULDO %I 0DWHULDO %I 0DWHULDO %I 0DWHULDO %I+XPDQ�IOHVK����LQFKHV � 6WHHO�DUPRU���PP �� 'U\ZDOO������� �� *ODVV����PP �%RQH����LQFK �� 6WHHO���PP �� 3O\ZRRG������ �� $XWRPRWLYH�*ODVV ��&LQGHU�%ORFN����LQFK
 �� $OXPLQXP���PP �� 2DN�3ODQNLQJ������ �� /LJKW� 3ODVWLFV� �IRRG� DQG�VPDOO� VWRUDJH� FRQWDLQHUV��DFW��
�

&RQFUHWH����LQFK �� +DUGHQHG�$OXPLQXP���PP �� 3DUWLFOH�%RDUG������ �� 0HGLXP� 3ODVWLFV� �FDU�SDUWV� ��
*UDQLWH �� &DU�7LUH �� 7UXFN�7LUH �� +HDY\�3ODVWLFV��EDUUHOV� ��&RQVWUXFWHG�([DPSOHV6WHHO�'RRU� �� �PP�VWHHO� [��� ��� 0DLOER[�RU�QHZVSDSHU�ER[����PP�$OXPLQXP;�� ��� +RXVH� ,QWHULRU� :DOO��GU\ZDOO�[��� � &DU�5LP���PP�6WHHO�[���� ���
)XUQLWXUH � 6ROLG� :RRG� 'RRU� �RDN�SODQN�[����SO\ZRRG�[��� �� 6KLQJOHG� ([WHULRU� :DOO��GU\ZDOO�� SO\ZRRG��SDUWLFOH�ERDUG�

� &DU�'RRU���PP�$OXPLQXP��PHG��3ODVWLFV ��

 D�FLQGHU�EORFN�DW�WKH�KROORZV�LV���LQFKHV�WKLFN����LQFKHV�WKLFN�DW�WKH�VWUXFWXUDO�SRUWLRQ��DW�OHDVW�DFFRUGLQJ� WR�WKH�RQH�,�ERXJKW�DW�WKH�ORFDO�FRQFUHWH�FRPSDQ\�
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7\SH $UPRU�3LHUFLQJ'LVUXSWLRQ�)DFWRU �3HQHWUDWLRQ�)DFWRU ��

7\SH )XOO�0HWDO�-DFNHW'LVUXSWLRQ�)DFWRU �3HQHWUDWLRQ�)DFWRU ��7\SH )0-�7XPEOHU'LVUXSWLRQ�)DFWRU ���3HQHWUDWLRQ�)DFWRU ��

7\SH /LJKW�-DFNHWHG�6RIW�3RLQW'LVUXSWLRQ�)DFWRU �3HQHWUDWLRQ�)DFWRU ���7\SH +Y\�-DFNHWHG�6RIW�3RLQW'LVUXSWLRQ�)DFWRU ���3HQHWUDWLRQ�)DFWRU ��

�I@@9H�,MD9G$UPRU�3LHUFLQJ��$3� $UPRU� SLHUFLQJ� DPPXQLWLRQ� FRQVLVWV� RI� D� EXOOHW�FRPSRVHG�DURXQG�VRPH�PDQQHU�RI�KDUGHQHG�PHWDO�SHQHWUDWRU�� 7KH� SHQHWUDWRU� LV� W\SLFDOO\� PDGH� RI�KDUGHQHG� VWHHO�� WKRXJK� LQ� WKH� ODVW� WHQ� \HDUV��PDQ\�JRYHUQPHQWV� KDYH� VWDUWHG� VZLWFKLQJ� WR� URXQGV� WKDW�XVH�D�WXQJVWHQ�SHQHWUDWRU��$�KDQGIXO�RI�JRYHUQPHQWV�KDYH�HYHQ�H[SHULPHQWHG�ZLWK�VPDOO�DUPV�$3� DPPXQLWLRQ� XVLQJ� SHQHWUDWRUV� IRUPHG� IURP� GHSOHWHG� XUDQLXP� DQG� FRPSOHWHO\� HQFDVHG� LQ�OHDG��7KH�SHQHWUDWRU�LV�WKHQ�VHDWHG�LQVLGH�D�OHDG�ERG\��WKHQ�XVXDOO\�ZUDSSHG�LQ�D�PHWDO�MDFNHW�RI�FRSSHU��EUDVV��DOXPLQXP��RU�RFFDVLRQDOO\��PLOG�VWHHO��7KH�OHDG�ZUDSSHU�DQG�PHWDO�MDFNHW�DUH�WR�SUHYHQW�EDUUHO�ZHDU�WKDW�ZRXOG�RFFXU�LI�WKH�URXQG��ZHUH�IRUPHG�HQWLUHO\�RI�VROLG�VWHHO�RU�WXQJVWHQ�'��� 0RGHUQ� 5ROHSOD\LQJ� *DPH� 6SHFLDO� 5XOHV� ,I� \RXU� WDUJHW� KDV� DUPRU� RU� QDWXUDO� DUPRU�� \RX� JDLQ� D� ���FLUFXPVWDQFH� ERQXV� RQ� DWWDFN� UROOV� ZKHQ� XVLQJ� WKLV� DPPXQLWLRQ� W\SH�� +RZHYHU�� \RX� VXIIHU� D� ��� SHQDOW\� RQ� GDPDJH� UROOV��UHJDUGOHVV�RI�ZKHWKHU�\RXU�WDUJHW�LV�DUPRUHG�RU�QRW���%ORZWKURXJK�IDFWRU� ������3XUFKDVH�'&�0RGLILHU� ����)XGJH�6SHFLDO�5XOHV� ���GDPDJH��5HGXFH�WDUJHW¶V�DUPRU�E\���SRLQWV�$FWLRQ��6\VWHP�5XOHV� UHGXFH�DUPRU�E\�KDOI�)XOO�0HWDO�-DFNHW��)0-� 7KLV�LV�WKH�VWDQGDUG�PLOLWDU\�EXOOHW�XQGHU�WKH�WHUPV�RI�WKH�*HQHYD�&RQYHQWLRQ��)RU�PRVW�QDWLRQV��WKLV�FRQVLVWV�RI�D�VROLG� OHDG�FRUH�ZUDSSHG�LQ�D�FRSSHU��EUDVV�RU�PLOG�VWHHO�MDFNHW�� 7KHVH� URXQGV� KDYH� YHU\� OLWWOH� H[SDQVLRQ� RQ�LPSDFW�� DQG�RFFDVLRQDOO\� \DZ�RU� WXPEOH� LQ� IOLJKW RU� DIWHU�LPSDFW��,Q�������WKH�8QLWHG�6WDWHV�DFNQRZOHGJHG�WKH�ZD\�PRVW� DPPXQLWLRQ� SRLVRQV� WKH� HQYLURQPHQW� ZLWK� D� YDVW�DPRXQW�RI�OHDG�DQG�KDV�EHHQ�GHYHORSLQJ��JUHHQ�EXOOHWV���7KHVH�)0-�EXOOHWV�UHSODFH�WKH�OHDG�FRUH�ZLWK�D�FRUH�RI�WXQJVWHQ�WLQ�DOOR\�RU�D�PL[WXUH�RI�WXQJVWHQ�DQG�Q\ORQ�� WHVW� ILULQJV�RI�RYHU������� URXQGV�RI� WKLV�JUHHQ�DPPXQLWLRQ�KDV�GHPRQVWUDWHG�QR�GHYLDWLRQ� LQ�SHUIRUPDQFH�IURP�WKDW�RI�ROGHU�DPPXQLWLRQ��0RVW�PLOLWDU\�DPPXQLWLRQ�XVHV�)0-�WXPEOHUV�UDWKHU�WKDQ�EDODQFHG�)0-�EXOOHWV�'���0RGHUQ�5ROHSOD\LQJ�*DPH�6SHFLDO�5XOHV� 7KLV�LV�WKH�VWDQGDUG�EDOO�DPPXQLWLRQ��7KH�VWDQGDUG�GDPDJH�VKRZQ�IRU�HDFK�ZHDSRQ�LQ� WKLV�ERRN�UHIOHFWV�EDOO�RU�)0-�DPPXQLWLRQ��QR�VSHFLDO�UXOHV�DSSO\��%ORZWKURXJK�IDFWRU� ����3XUFKDVH�'&�0RGLILHU� ����)XGJH�6SHFLDO�5XOHV� 6WDQGDUG�URXQG�$FWLRQ��6\VWHP�5XOHV� 6WDQGDUG�URXQG�-DFNHWHG�6RIW�3RLQW��-63� 'HYHORSHG� LQ� WKH� ODWHU� ����
V� DW� DQ� ,QGLDQ� $UP\�DUVHQDO�DW�'XP�'XP��QHDU�&DOFXWWD��7KLV�URXQG�KDV�D�VROLG� OHDG�FRUH�ZUDSSHG� LQ�D�FRSSHU� MDFNHW�ZKLFK�OHDYHV� WKH� OHDG� DW� WKH� EXOOHW
V QRVH� H[SRVHG�� %\�H[SRVLQJ� WKH�QRVH�� WKH�EXOOHW
V� H[SDQVLRQ� LV� JUHDWO\�LPSURYHG�FRPSDUHG� WR� WKH�)XOO�0HWDO� -DFNHW� URXQG��LPSDUWLQJ� LPSURYHG� VWRSSLQJ� SRZHU�� EXW� DOVR�UHGXFLQJ�WKH�FDSDFLW\�WR�SHQHWUDWH�IOHVK�DQG�DUPRU��/LJKW�-DFNHWHG�6RIWSRLQWV�ZRXOG�ZHLJK�XQGHU�����JUDLQV�RU�����JUDPV�'���0RGHUQ�5ROHSOD\LQJ�*DPH�6SHFLDO�5XOHV� ,I�\RXU�WDUJHW�KDV�DUPRU�RU�QDWXUDO�DUPRU��\RX�VXIIHU�D����SHQDOW\�RQ�DWWDFN�UROOV�ZKHQ�XVLQJ�WKLV�DPPXQLWLRQ�W\SH��+RZHYHU��\RX�JDLQ�D����FLUFXPVWDQFH�ERQXV�RQ�GDPDJH��%ORZWKURXJK�IDFWRU� ����3XUFKDVH�'&�0RGLILHU� ����)XGJH�6SHFLDO�5XOHV� ���GDPDJH��± ��PRGLILHU�WR�\RXU�DWWDFN�$FWLRQ��6\VWHP�5XOHV� ���GDPDJH��±��GDPDJH�LI�WDUJHW�LV�DUPRUHG�
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7\SH /W��-DFNHWHG�+ROORZ�3RLQW'LVUXSWLRQ�)DFWRU �3HQHWUDWLRQ�)DFWRU ��7\SH +Y\�-+3'LVUXSWLRQ�)DFWRU ���3HQHWUDWLRQ�)DFWRU ��7\SH &RSSHU�-+3'LVUXSWLRQ�)DFWRU ���3HQHWUDWLRQ�)DFWRU ��

7\SH +\GUDVKRFN'LVUXSWLRQ� )DFWRU �3HQHWUDWLRQ�)DFWRU ��

7\SH /HDG�6HPL �:DGFXWWHU'LVUXSWLRQ�)DFWRU �3HQHWUDWLRQ�)DF WRU ��

7\SH 7DUJHW�:DGFXWWHU'LVUXSWLRQ�)DFWRU �3HQHWUDWLRQ�)DFWRU ��7\SH +ROORZ���5HYHUVHG�:DGFXWWHU'LVUXSWLRQ�)DFWRU ���3HQHWUDWLRQ�)DFWRU ��

-DFNHWHG�+ROORZSRLQW��-+3� 'HYHORSHG�E\�WKH�:RROZLFK�$UVHQDO�LQ�*UHDW�%ULWDLQ�VKRUWO\� DIWHU� WKH� GHYHORSPHQW� RI� WKH� -63� URXQG� LQ�,QGLD��7KLV� URXQG� LV�HVVHQWLDOO\�D� MDFNHWHG�VRIW�SRLQW�URXQG�ZLWK� WKH�QRVH�KROORZHG�RXW��%\�GRLQJ�VR�� WKH�H[SDQVLYH� QDWXUH� RI� WKH� URXQG� LV� IXUWKHU� HQKDQFHG��FUHDWLQJ�D�EXOOHW�XVHOHVV�DJDLQVW�DUPRU��EXW�FDSDEOH�RI�FDXVLQJ�VHULRXV�LQMXU\�WR�D�PDQ�ZKLOH�UDUHO\�H[LWLQJ�WKH�ERG\��/LJKW�KROORZSRLQWV�ZRXOG�ZHLJK�XQGHU�����JUDLQV� RU� ���� JUDPV�� &RSSHU� MDFNHWHG� KROORZSRLQWV�DUH�MDFNHWHG�LQ�FRSSHU��ZKLFK�LV�VRIWHU� WKDQ�RWKHU�MDFNHWLQJ�PDWHULDOV��UHVXOWLQJ�LQ�EHWWHU�H[SDQVLRQ�'���0RGHUQ�5ROHSOD\LQJ�*DPH�6SHFLDO�5XOHV� ,I�\RXU�WDUJHW�KDV�DUPRU�RU�QDWXUDO�DUPRU��\RX�VXIIHU�D����SHQDOW\�RQ�DWWDFN�UROOV�ZKHQ�XVLQJ�WKLV�DPPXQLWLRQ�W\SH��+RZHYHU��\RX�JDLQ�D����FLUFXPVWDQFH�ERQXV�RQ�GDPDJH��%ORZWKURXJK�IDFWRU� ����3XUFKDVH�'&�0RGLILHU� ����)XGJH�6SHFLDO�5XOHV� ���GDPDJH��± ��PRGLILHU�WR�\RXU�DWWDFN�$FWLRQ��6\VWHP�5XOHV� ���GDPDJH��±��GDPDJH�LI�RSSRQHQW�LV�DUPRUHG�
+\GUDVKRFN 7KLV�LV�D�FRPPHUFLDOO\�SURGXFHG�PRGLILHG�-DFNHWHG�+ROORZSRLQW�%XOOHW��7KH�URXQG�XVHV�D�VWHHO�FRUH�WR�HQKDQFH�WKH�H[SDQVLRQ�RI�WKH�URXQG�RQ�LPSDFW��7KH�VWHHO�FRUH�LV� DQFKRUHG� LQWR� WKH� UHDU� RI� WKH� OHDG�ZUDSSHU�� VR� WKDW� DV� WKH� VWHHO� FRUH�PRYHV�IRUZDUG�� WKH� UHDU� RI� WKH� ZUDSSHU� LV� SXOOHG� IRUZDUG� ZLWK� LW�� H[SDQGLQJ� WKH� URXQG�IXUWKHU�WKDQ�D�QRUPDOO\�SRVVLEOH�ZLWK�D�-+3�URXQG��'���0RGHUQ�5ROHSOD\LQJ�*DPH�6SHFLDO�5XOHV� ,I�\RXU�WDUJHW�KDV�DUPRU�RU�QDWXUDO�DUPRU��\RX�VXIIHU�D����SHQDOW\�RQ�DWWDFN�UROOV�ZKHQ�XVLQJ�WKLV�DPPXQLWLRQ�W\SH��+RZHYHU��\RX�JDLQ�D����FLUFXPVWDQFH�ERQXV�RQ�GDPDJH��%ORZWKURXJK�IDFWRU� ����3XUFKDVH�'&�0RGLILHU� ����)XGJH�6SHFLDO�5XOHV� ���GDPDJH��± ��PRGLILHU�WR�\RXU�DWWDFN�$FWLRQ��6\VWHP�5XOHV� ���GDPDJH��±��GDPDJH�LI�RSSRQHQW�LV�DUPRUHG�/HDG�:DGFXWWHU��/:&� 7KH� SURILOH� RI� WKLV� VROLG� OHDG�� OXEULFDWHG� EXOOHW� LV�GHVLJQHG� WR� FXW� D� FOHDQ� VLJQDWXUH� WKURXJK� SDSHU�WDUJHWV�IRU�SUHFLVH�VFRULQJ��&RQVLVWHQW�DFFXUDF\�UHVXOWV�IURP� EXOOHW� IRUPDWLRQ� E\� D� VZDJJLQJ� SURFHVV�� ZKLFK�HOLPLQDWHV� WKH�EDODQFH�GHVWUR\LQJ�YRLGV� IRXQG� LQ�PRVW�FDVW�EXOOHWV��8VHG�PDLQO\�E\�FRPSHWLWLRQ�VKRRWHUV�'��� 0RGHUQ� 5ROHSOD\LQJ� *DPH� 6SHFLDO� 5XOHV� ,I� \RXU� WDUJHW� KDV�DUPRU� RU� QDWXUDO� DUPRU�� \RX� VXIIHU� D� ��� SHQDOW\� RQ� DWWDFN� UROOV� ZKHQ� XVLQJ� WKLV�DPPXQLWLRQ�W\SH��+RZHYHU��\RX�JDLQ�D����FLUFXPVWDQFH�ERQXV�RQ�GDPDJH��%ORZWKURXJK�IDFWRU� ����3XUFKDVH�'&�0RGLILHU� ���� )XGJH�6SHFLDO�5XOHV� ���GDPDJH�$FWLRQ��6\VWHP�5XOHV� ���GDPDJH�
/HDG�6HPL�:DGFXWWHU��/6:&�7KLV� LV� D� VROLG� OHDG�� OXEULFDWHG� EXOOHW� ZLWK� D� VHPL�SRLQWHG�QRVH�IRU�LPSURYHG�EDOOLVWLF�SHUIRUPDQFH�DQG�DFFXUDF\��7KH�JRRG�RQHV�DUH�IRUPHG�E\�D�VZDJJLQJ�SURFHVV�ZLWK�D�VKDUS�VKRXOGHU� ZKLFK� DOORZV� LW� WR� SXQFK� D� FOHDQ� KROH� WKURXJK�SDSHU�WDUJHWV��'���0RGHUQ�5ROHSOD\LQJ�*DPH�6SHFLDO�5XOHV� ,I�\RXU�WDUJHW�KDV�DUPRU�RU�QDWXUDO�DUPRU��\RX�VXIIHU�D����SHQDOW\�RQ�DWWDFN�UROOV�ZKHQ�XVLQJ�WKLV�DPPXQLWLRQ�W\SH��+RZHYHU��\RX�JDLQ�D����FLUFXPVWDQFH�ERQXV�RQ�GDPDJH��%ORZWKURXJK�IDFWRU� ����3XUFKDVH�'&�0RGLILHU� ����)XGJH�6SHFLDO�5XOHV� ���GDPDJH�$FWLRQ��6\VWHP�5XOHV� ���GDPDJH�
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7\SH 7UHV�+DXWH�9LWHVVH'LVUXSWLRQ�)DFWRU �3HQHWUDWLRQ�)DFWRU �

7\SH *ODVHU'LVUXSWLRQ�)DFWRU ��3HQHWUDWLRQ�)DFWRU ���

7\SH 6HPL�-DFNHWHG�([SRVHG�6WHHO�&RUH'LVUXSWLRQ�)DFWRU ���3HQHWUDWLRQ�)DFWRU ��

7UHV�+DXWH�9LWHVVH��7+9� 7UHV� +DXWH� 9LWHVVH� PHDQV� �YHU\� KLJK� VSHHG�� LQ�)UHQFK��7KHVH�PXQLWLRQV�DUH�PDGH�RI�VROLG�EUDVV�LQ� D� UHYHUVH� ROJLYH� VSLUH� FRQILJXUDWLRQ�� ZKLFK�IRFXVHV� WKH� HQHUJ\� RI� WKH� URXQG� DW� D� ��� GHJUHH�DQJOH� WR� WKH� WUDFN� RI� WKH� EXOOHW�� $YDLODEOH� LQ� �� [���PP�3DUDEHOOXP��WKH����JUDLQ�EXOOHW�H[LWV�WKH�JXQ�DW������ISV��ZLWK�HQRXJK�HQHUJ\�WR�EODVW�WKURXJK�/HYHO� ,,�ERG\�DUPRU��$VWRQLVKLQJO\��ZKLOH� WKH�URXQG�HDVLO\�SHQHWUDWHV� WKDW�DUPRU�� WKH�EXOOHW�SHQHWUDWHV�RQO\�DERXW�RQH� IRRW� LQWR�KXPDQ� IOHVK��8QIRUWXQDWHO\�� WKH� URXQG� WHQGV� WR�EH�YHU\�XQUHOLDEOH� LQ�ROGHU�KDQGJXQV�� MDPPLQJ�XS� LQ�WKH�IHHGLQJ�PHFKDQLVP�DV�WKH�URXQGV�VWULS�RXW�RI�WKH�PDJD]LQH��7R�VROYH�WKLV�SUREOHP��WKH�6RXWK�$IULFDQV�GHYHORSHG�WKH�021$'�YDULDQW��7KH�021$'�LV�VLPSO\�D�7+9�URXQG�ZLWK�D�SODVWLF�QRVHFDS�WKDW�PDNHV�WKH�URXQG�IHHG�UHOLDEO\�E\�JLYLQJ�LW�WKH�SURILOH�RI�DQ�)0-�URXQG��:KHQ�ILUHG��WKH�SODVWLF�FDS�GLVLQWHJUDWHV�DERXW�D�IRRW�RXWVLGH�WKH�EDUUHO�� OHDYLQJ�RQO\�WKH�7+9�URXQG�LQ�IOLJKW��7KH�7+9�LV�RQH�RI�WKH�WKUHH�GRPLQDQW�IRUPV�RI�$FFHOHUDWHG�(QHUJ\�7UDQVIHU��$(7��DPPXQLWLRQ�'���0RGHUQ�5ROHSOD\LQJ�*DPH�6SHFLDO�5XOHV� ,I�\RXU�WDUJHW�KDV�DUPRU�RU�QDWXUDO�DUPRU��\RX�JDLQ����FLUFXPVWDQFH�ERQXV� RQ� DWWDFN� UROOV� ZKHQ� XVLQJ� WKLV� DPPXQLWLRQ� W\SH�� %HLQJ� D� IRUP� RI� $(7� DPPXQLWLRQ�� WKH� URXQGV� DOVR� JUDQW� D� ���HTXLSPHQW�ERQXV�WR�GDPDJH��7+9�URXQGV�PDNH�D�ZHDSRQ�XQUHOLDEOH��WKRXJK�021$'�URXQGV�GR�QRW��%ORZWKURXJK�IDFWRU� ���3XUFKDVH�'&�0RGLILHU� �[��)XGJH�6SHFLDO�5XOHV� ���GDPDJH�$FWLRQ��6\VWHP�5XOHV� ���GDPDJH�*ODVHU�3UHIUDJPHQWHG�6DIHW\�5RXQG7KHVH� DUH� HLWKHU� URXQGV� WKDW� DUH� KDQG� FXW� DQG�VFRUHG�VR�WKH\�ZLOO�EUHDN�LQWR�IUDJPHQWV�RQ�LPSDFW��RU� WKH\� DUH� FDSSHG� KROORZ MDFNHWV� ILOOHG� ZLWK� ILQH�SHOOHWV��7KHVH�PXQLWLRQV�ZHUH�LQYHQWHG�LQ�WKH���
V�E\�&RORQHO�-DFN�&DQQRQ�DQG�QDPHG� IRU�KLV� IULHQG��$UPLQ�*ODVHU��2YHU� WKH�\HDUV�� WKH\�KDYH�HYROYHG� IURP� WKH� FUXGH�� KDQGPDGH� H[DPSOHV� WR� PDVV� SURGXFWLRQ�� 7KH� EDVLF� FRQFHSW� KDV�UHPDLQHG� WKH� VDPH�� FRSSHU� MDFNHWV� ILOOHG� ZLWK� ELUG� VKRW� DQG� FRYHU� E\� D� FULPSHG� SRO\PHU�HQGFDS�� 8SRQ� LPSDFW�ZLWK� IOHVK�� WKH� SURMHFWLOH� IUDJPHQWV��ZLWK� WKH� ELUGVKRW� VSUHDGLQJ� OLNH� D�PLQLDWXUH�VKRWJXQ�SDWWHUQ��7KH�VWDQGDUG�
%OXH
�*ODVHU�XVHV�D�UDWKHU�ILQH�ELUGVKRW ����������SLHFHV�LQ�����6SHFLDO�URXQG��ZKLFK�RQO\�JLYHV���WR����RI�SHQHWUDWLRQ� LQ�IOHVK��7KH� 
6LOYHU
�*ODVHU�DGGV�DQRWKHU���WR����RI�SHQHWUDWLRQ�ZLWK�WKH�XVH�RI�VOLJKWO\� ODUJHU�ELUGVKRW���������SLHFHV� LQ� ����6SHFLDO� URXQG���'XH�WR� WKH�PXFK�UHGXFHG�SHQHWUDWLRQ� LQ�IOHVK��VRPH�KDYH�WKHRUL]HG� WKDW� WKH�*ODVHU�ZRXOG�EH�LGHDO�ZKHUH�RYHU�SHQHWUDWLRQ�RI�D�SURMHFWLOH�FRXOG�EH�KD]DUGRXV�WR�E\VWDQGHUV��)RU�LQVWDQFH��WKH�*ODVHU�PD\�EH�VWRSSHG�E\�D�PXVFXODU� RU� XSUDLVHG� DUP�� +RZHYHU�� IRU� WKH� VDPH� UHDVRQV�� WKH� *ODVHU¶V� WHUPLQDO� SHUIRUPDQFH� FDQ� YDU\� GUDPDWLFDOO\��SURGXFLQJ�LPSUHVVLYH�VXFFHVVHV�DQG�HTXDOO\�VSHFWDFXODU�IDLOXUHV�GHSHQGLQJ�RQ�WKH�DQJOH�DW�ZKLFK�WKH�WDUJHW�LV�VWUXFN���*ODQFLQJ�KLWV�RQ�KDUG�VXUIDFHV�ZLOO� UHVXOW� LQ� IUDJPHQWDWLRQ��UHGXFLQJ�WKH�ULVN�RI� ULFRFKHWV��+RZHYHU�� WKH�*ODVHU�FDQ�SHQHWUDWH�EDUULHUV�VXFK�DV�GU\ZDOO��SO\ZRRG��DQG�WKLQ�VKHHW�PHWDO�LI�VWUXFN�GLUHFWO\��7KH�%OXH�DQG�6LOYHU�*ODVHU�KDQGJXQ�ORDGV�DUH�ZRUWKOHVV�DJDLQVW�ERG\�DUPRU��SHQHWUDWLQJ�RQO\���OD\HUV�RI�.HYODU���:KLOH�*ODVHU�URXQGV�DUH�VDIH�WR�XVH�LQ�FRQILQHG�HQYLURQPHQWV��WKH\�DUH�UDSLGO\�EHFRPLQJ�LOOHJDO�WR�SRVVHVV��7KLV�LV�GXH�WR�WKH�IDFW�WKDW�WKH\�EUHDN�XS�VR�HDVLO\��HIIHFWLYHO\�UHQGHULQJ�WKHP�LPSRVVLEOH�WR�PDWFK�WR�WKH�ZHDSRQ�WKDW�ILUHG�WKHP��:LWK�WKHVH�URXQGV� UDSLGO\�EHFRPLQJ�D�PXUGHURXV�FULPLQDO
V�GUHDP��PRVW� MXULVGLFWLRQV�DUH�PRYLQJ� WR�HLWKHU�FRPSOHWHO\�RXWODZ� WKH�EXOOHW�RU�FRQYHUW�LW�WR��ODZ�HQIRUFHPHQW�RQO\��VDOHV�VWDWXV�'���0RGHUQ�5ROHSOD\LQJ�*DPH�6SHFLDO�5XOHV� ,I�\RXU�WDUJHW�KDV�DUPRU�RU�QDWXUDO�DUPRU��\RX�VXIIHU�D����SHQDOW\�RQ�DWWDFN�UROOV�ZKHQ�XVLQJ�WKLV�DPPXQLWLRQ�W\SH��+RZHYHU��\RX�JDLQ�D����FLUFXPVWDQFH�ERQXV�RQ�GDPDJH��%ORZWKURXJK�IDFWRU� ����3XUFKDVH�'&�0RGLILHU� �[��)XGJH�6SHFLDO�5XOHV� ���GDPDJH��± ��PRGLILHU�WR�\RXU�DWWDFN�$FWLRQ��6\VWHP�5XOHV� ���GDPDJH��± ��GDPDJH�LI�WDUJHW�LV�DUPRUHG��±���GDPDJH�LI�VWULNLQJ�D�KDUG�VXUIDFH�6HPL�-DFNHWHG�([SRVHG�6WHHO�&RUH7KLV�LV�D�UHODWLYHO\�QHZ�5XVVLDQ�URXQG�ZKLFK�WKH\�OLNH� WR� FDOO� �DVVDXOW� URXQGV���2ULJLQDOO\� GHYHORSHG�IRU� WKH� 3%0� SLVWRO�� WKH� EXOOHW� KDV� IRXQG� LWV� ZD\�DURXQG� WR� RWKHU� PXQLWLRQV� DV� ZHOO�� LQFOXGLQJ� WKH�3$%��� DQG� WKH� 63��� VLOHQW� ORDGV�� $� VWHHO�SHQHWUDWRU�FRUH� LV�ZUDSSHG�LQ�D�EXOE�RI� OHDG�DQG�DOO�EXW�WKH�VWHHO�WLS�LV� MDFNHWHG�LQ�DOXPLQXP��7KH�UHVW�LV�D�GXDO�SXUSRVH�URXQG�ZLWK�D�SHQHWUDWRU�WKDW�FDQ�SLHUFH�D�3$6*7�YHVW�DW����PHWHUV��
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DQG�PXVKURRPV� DV�ZHOO� DV� WKH� EHVW� KROORZSRLQWV�� 7KH� DOXPLQXP� MDFNHW� DVVLVWV�PDLQWDLQLQJ� WKH� EXOOHW
V� LQWHJULW\� E\� JUHDWO\�UHGXFLQJ�WKH�IUDJPHQWDWLRQ�WKDW�FDQ�RFFXU�ZKHQ�D�EXOOHW�PXVKURRPV�'���0RGHUQ�5ROHSOD\LQJ�*DPH�6SHFLDO�5XOHV� 7KLV�URXQG�IXQFWLRQV�DV�ERWK�DUPRU�SLHUFLQJ�DQG�KROORZSRLQW��,I�WKH�WDUJHW�LV�ZHDULQJ�DUPRU��\RX�JDLQ�D����FLUFXPVWDQFH�ERQXV�RQ�DWWDFN�UROOV�ZLWK�WKLV�DPPXQLWLRQ�W\SH��DQG�D����SHQDOW\�DSSOLHG�WR� WKH� GDPDJH� UROOHG�� ,I� WKH� WDUJHW� LV� XQDUPRUHG�� WKHQ� WKH� URXQG� SURYLGHV� D ��� FLUFXPVWDQFH� ERQXV� RQ� GDPDJH�� � 2Q�%ORZWKURXJK��RQO\�WKH�VWHHO�FRUH�SLHUFHV��DFWLQJ�DV�DQ�DUPRU�SLHUFLQJ�URXQG�RQO\�IURP�WKDW�SRLQW�RQ��%ORZWKURXJK�IDFWRU� ����3XUFKDVH�'&�0RGLILHU� �[��)XGJH�6SHFLDO� 5XOHV� ��� GDPDJH� LI� DUPRUHG�� ��� GDPDJH� LI� XQDUPRUHG� 5HGXFH� WDUJHW¶V� DUPRU� E\� �� SRLQWV�� �� ��PRGLILHU�WR�\RXU�DWWDFN�$FWLRQ��6\VWHP�5XOHV� UHGXFH�DUPRU�E\�KDOI�����GDPDJH�LI�WDUJHW�LV�XQDUPRUHG�&ROG�/RDG&ROG�ORDGHG�DPPXQLWLRQ� LV� ORDGHG�ZLWK�D� UHGXFHG�SRZGHU�FKDUJH�ZLWK� WKH�JRDO� WR�NHHS� WKH�YHORFLW\�RI� WKH�EXOOHW�XQGHU�����PHWHUV�SHU�VHFRQG��%\�GRLQJ�VR�� WKLV�NHHSV� WKH�EXOOHW� IURP�H[FHHGLQJ� WKH�VSHHG�RI�VRXQG��EUHDNLQJ� WKH�VRXQG�EDUULHU��DQG�FUHDWLQJ�D�VRQLF�ERRP��,Q�GRLQJ�VR��WKH�DYHUDJH�QRLVH�RI�D�ILULQJ�JXQ�LV�UHGXFHG�IURP�DERXW�����'E�GRZQ�WR�����'E��'RLQJ�WKLV�JUHDWO\� UHGXFHV� WKH� HIIHFWLYHQHVV� RI� WKH� URXQG�� VR� QRUPDOO\�� WKH� EXOOHWV� XVHG� DUH� WKRVH� W\SHV� ZLWK� KLJK� DUPRU�SLHUFLQJ�SHUIRUPDQFH�RU�ORZ�OHYHOV�RI�GHIRUPDWLRQ�LQ�RUGHU�WR�UHWDLQ�VRPH�VHPEODQFH�RI�HIIHFWLYHQHVV�DJDLQVW�PRVW�WDUJHWV��GRQ
W�H[SHFW�WR�ILQG�FROG�ORDGHG�KROORZSRLQWV�XQOHVV�\RX�',<���0RUH�RIWHQ��WKH�ZLVH�FKRLFH�LV�WR�ILQG�VLOHQW�ORDGV�LQVWHDG��ZKLFK�DUH�SXUSRVH�GHVLJQHG�WR�EH�ERWK�HIIHFWLYH�DQG�VLOHQW�&\EHU7KULOOHU�6SHFLDO� 5XOHV� 5HFDOFXODWH� WKH� EXOOHW
V� SHQHWUDWLRQ� DQG�GLVUXSWLRQ�EDVHG�RQ D� YHORFLW\� RI� ����P�V��'RQ
W�ELWFK��LW�GRHVQ
W�HYHQ�WDNH�WZR�PLQXWHV���'��� 0RGHUQ� 5ROHSOD\LQJ� *DPH� 6SHFLDO� 5XOHV� )RU� ILUHDUPV� WKDW� QRUPDOO\� GHDO� �G�� GDPDJH�� FROG�ORDGHG�DPPXQLWLRQ�KDV�QR�VSHFLDO�HIIHFW��)RU�ILUHDUPV�WKDW�QRUPDOO\�GHDO��G��GDPDJH��FROG�ORDGHG�DPPXQLWLRQ�LPSRVHV�D����SHQDOW\�RQ�GDPDJH��)RU�ILUHDUPV�WKDW�QRUPDOO\�GHDO��G��RU��G���GDPDJH��FROG�ORDGHG�DPPXQLWLRQ�LPSRVHV�D����SHQDOW\�RQ�GDPDJH��&ROG�ORDGHG�DPPXQLWLRQ�LV�QRW�DYDLODEOH�IRU�ZHDSRQV�WKDW�QRUPDOO\�GHDO�PRUH�WKDQ��G���GDPDJH��6RPH� VLOHQFHG� ZHDSRQV� GR� QRW� UHTXLUH� FROG�ORDGHG� DPPXQLWLRQ�� +RZHYHU�� XVLQJ� VWDQGDUG� DPPXQLWLRQ� LQ� WKHVH�ZHDSRQV� LPSRVHV� WKH� VDPH� SHQDOWLHV� RQ� GDPDJH� DV� WKH� XVH� RI� FROG�ORDGHG� DPPXQLWLRQ� �EHFDXVH� WKH�ZHDSRQ� VORZV� WKH�EXOOHW
V�VSHHG�LQ�WKH�VDPH�PDQQHU�WKDW�FROG�ORDGLQJ�GRHV��%ORZWKURXJK�IDFWRU�LV�GHWHUPLQHG�E\�WDNLQJ�WKH�%I�RI�WKH�RWKHU�EXOOHW�W\SH�DQG�UHGXFLQJ�LW�E\�KDOI��URXQGLQJ�GRZQ��$�FROG�ORDGHG�IXOO�PHWDO�MDFNHW�URXQG�ZRXOG�KDYH�D�%ORZWKURXJK�IDFWRU�RI���UDWKHU�WKDQ�����3XUFKDVH�'&�0RGLILHU� ���)XGJH 6SHFLDO�5XOHV� ���GDPDJH��± ��PRGLILHU�WR�\RXU�DWWDFN�$FWLRQ��6\VWHP�5XOHV� ���GDPDJH��±��SHQDOW\�WR�KLW�+RW�/RDG+RW�ORDGHG� URXQGV�DUH�RQHV� WKDW� KDYH�EHHQ�KDQG�ORDGHG�ZLWK�D�PRUH�SRZHUIXO� SURSHOODQW��7KLV� UHVXOWV� LQ� WKH�XVXDOO\� EXOOHW�OHDYLQJ� WKH� JXQ�DW� D�KLJKHU�PX]]OH� YHORFLW\� DQG� HQHUJ\�� 7KH� LPSURYHPHQW�DYHUDJHV�RXW� WR�DERXW� �������RYHU� WKH�QRUPDO�URXQG��:KLOH�KRW�ORDGLQJ�PDNHV�WKH�URXQG�PRUH�SRZHUIXO�� LW�LVQ
W�ZLWKRXW�SUREOHPV��)RU�RQH��LW�FUHDWHV�OHYHOV�RI�SUHVVXUH�WKDW�DUH� UDUHO\� DFFRXQWHG� IRU� E\� ZHDSRQ� GHVLJQHUV�� $IWHU� DOO�� WKH\� GRQ
W� H[SHFW� \RX� WR� DEXVH� \RXU� ZHDSRQ� OLNH� WKDW�� 7KHVH�SUHVVXUHV� FDQ� OHDG� WR� EXUVWLQJ� FDUWULGJH� FDVLQJV��ZHDSRQ�RYHUKHDWLQJ� WKDW� FDQ� OHDG� WR�PLVILUHV� RU� FRRN�RIIV�� EDUUHOV�:,//�EHFRPH�TXLFNO\� IRXOHG� WR� WKH�SRLQW� WKDW� EXOOHWV� FDQ� MDP� LQ� WKH�EDUUHO�� HMHFWRUV� FDQ�EH�GDPDJHG�� WKH� ILULQJ� FKDPEHU� FDQ�EH�VFRUHG��ILULQJ�SLQV�DQG�VSULQJV�FDQ�EH EHQW�RU�EURNHQ����*HW�WKH�SLFWXUH�\HW"%XW�LQ�WKH�HQG��WKHUH�ZLOO�DOZD\V�EH�VRPH�IRRO�ZLOOLQJ�WR�PLVWUHDW�KLV�JXQ�IRU�D�ELW�RI�H[WUD�NLFN��:RUVH�VWLOO��WKHUH�DUH�IRROV�ZKR�PDNH�D� OLYLQJ� ORDGLQJ�KRW� ORDGV��ZKLFK�DUH�XVXDOO\� VROG� LGHQWLILHG�DV�ZLOGFDWV�RU�RYHUFKDUJHUV��'HSHQGLQJ�XSRQ� WKH�FDOLEHU��WKHVH�URXQGV�ZLOO�FRVW�DQ\ZKHUH�IURP�����WR������RI�WKH�UHJXODU�UHWDLO�SULFH�RI�WKHLU�QRUPDO�FRXQWHUSDUWV��+RW�ORDGV�DUH�PHDQW�WR�PDNH�D�EXOOHW�KLW�IDVWHU�DQG�KDUGHU��&ROG�ORDGV�DUH�PHDQW�WR�NHHS�D�EXOOHW�EHORZ�WKH�VRXQG�EDUULHU��WKHUHE\�PDNLQJ�LW�PRUH�TXLHW�WR�XVH��7KHVH�WZR�FRQFHSWV�DUH�GLDPHWULFDOO\�RSSRVHG��DQG�WKHUHIRUH�LQFRPSDWLEOH�&\EHU7KULOOHU� 6SHFLDO� 5XOHV� 7R� VLPXODWH� KRW� ORDGV�� MXVW� PXOWLSO\� WKH� GLVUXSWLRQ� RI� WKH� URXQG� E\� ���� DQG� WKH�SHQHWUDWLRQ�E\�����'���0RGHUQ�5ROHSOD\LQJ�*DPH�6SHFLDO�5XOHV�� +RW�ORDGV�SURYLGH�D����ERQXV�WR�GDPDJH��$Q\�SHQDOW\�GXH�WR�WKH�WDUJHW� KDYLQJ� DUPRU� RU� QDWXUDO� DUPRU� LV� UHGXFHG� E\� �� SRLQW� ���� EHFRPHV� ��� ��� EHFRPHV� ���� HWF���� 7KH\� DUH� D� VRXUFH� RI�XQUHOLDELOLW\��+RW�ORDGHG�URXQGV�JDLQ�D����ERQXV�RQ�WKHLU�%ORZWKURXJK�)DFWRU��3XUFKDVH�'&�0RGLILHU� �[��)XGJH�6SHFLDO�5XOHV� ���GDPDJH�$FWLRQ��6\VWHP�5XOHV� ���GDPDJH�
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6LOHQW�/RDG0RVW�VLOHQFHG�ZHDSRQV�DUH�VLPSO\�PDGH�TXLWH�D�ELW�PRUH�TXLHW��UDWKHU�WKDQ�FRPSOHWHO\�VLOHQW��7KH�XVXDO�QRLVH�RI�D�ILUHDUP�LV�LQ�WKH�UDQJH�RI�����WR�����GHFLEHOV��8VLQJ�VXEVRQLF�DPPXQLWLRQ��PX]]OH�YHORFLWLHV�RI�OHVV� WKDQ�����P�V��DQG�D� VLOHQFHU� UHGXFHV� WKLV�GRZQ� WR�DURXQG�����GHFLEHOV��+RZHYHU�� WKH�6RYLHWV�ZDQWHG�FRPSOHWHO\�VLOHQW�JXQV��JXQV�WKDW�SURGXFHG�D�PHFKDQLFDO�FOLFN�RI�WKH�VWULNHU��WKH�FODFN�RI�WKH�VOLGH��DQG�ZKDWHYHU�QRLVH�HPDQDWHG�IURP�WKH�WDUJHW�ZKHQ�LW��)RU�WKLV�� WKH\�WXUQHG� WR�:RUOG�:DU� 7ZR� DQG� DQ� LQQRYDWLYH� HIIRUW� E\� WKH� 266� WR�SURGXFH�D� VLOHQW� SLVWRO��2QH�RI� WKH�266�SURMHFWV�ZDV�D� �ODZQ�GDUW���7KLV�ZDV�D�VHDOHG� WXEH� WKDW�ILW�GRZQ�WKH�EDUUHO�RI�D�����$&3�FDOLEHU�SLVWRO�ZLWK�LWV�ILQV�DW�WKH�EDUUHO�PX]]OH��7KH�WXEH�ZRXOG�KDYH�WKH�UHDU�HQGFDS�VWULNHU�DVVHPEO\�UHPRYHG��D������SLVWRO�FDUWULGJH�ORDGHG��WKH�HQGFDS�UHSODFHG��DQG�WKH�GDUW�PX]]OH�ORDGHG�LQWR�WKH�����$&3�SLVWRO���:KHQ� ILUHG�� WKH� SLVWRO� VWULNHU� ZRXOG� KLW� WKH� HQGFDS�� WULJJHULQJ� WKDW�VWULNHU� WR� ILUH� WKH� FDUWULGJH� LQVLGH� WKH� WXEH�� 7KH� URXQG� LQVLGH�GLVFKDUJHG��VWUXFN�WKH�RSSRVLWH�HQG�RI�WKH�VHDOHG�WXEH�DQG�ODXQFKHG�WKH�GDUW��,Q�IOLJKW��D�VHW�RI�ILQV�VOLGH�EDFN�WR�WKH�UHDU�WR�VWDELOL]H�IOLJKW��7KH�GDUW�FRXOG�OHWKDOO\�VWULNH�WDUJHWV�XS�WR����PHWHUV�DZD\��DQG�ZDV�GHVLJQHG�WR�EH�UHXVDEOH�7KH� 6RYLHWV� WRRN� WKLV� VDPH� FRQFHSW� DQG� DSSOLHG� LW� DV�GLVSRVDEOH�WHFKQRORJ\��:RUNLQJ�ZLWK�D�QRUPDO�SLVWRO�RU�ULIOH�FDUWULGJH��WKH\�JUHDWO\�UHGXFHG�WKH�SRZGHU�FKDUJH��DGGHG�D�PHWDO�SOXQJHU�RU�URG��DQG�ERWWOHG�DQG�FULPSHG�WKH�QHFN�RI�WKH�URXQG�WR�WKH�EXOOHW��:KHQ�ILUHG��WKH�JDVVHV�ZRXOG�H[SDQG�LQVLGH�WKH�FDUWULGJH��ODXQFKLQJ�WKH�SOXQJHU�IRUZDUG��ZKLFK�ZRXOG�LQ�WXUQ�VWULNH�WKH�EXOOHW�DQG�ODXQFK�WKDW��7KH�ERWWOHG�QHFN�ZRXOG�WUDS�WKH�SOXQJHU��NHHSLQJ� WKH�JDVVHV�DQG�QRLVH� LQVLGH� WKH�URXQG��7KHVH�URXQGV�ZHUH�FRPSOHWHO\�VLOHQW��DQG�FRXOG�SHQHWUDWH�D�VWHHO�KHOPHW�DW����PHWHUV�DQG�NLOO�DW�XS�WR�����PHWHUV���7KH�ULIOH�URXQG�ZDV�GHVLJQDWHG�63���DQG�WKH�SLVWRO�URXQG�ZDV�GHVLJQDWHG�63��� 7KHVH� URXQGV�ZHUHQ
W� VXIILFLHQW� IRU�PLOLWDU\� VSHFLDO� RSHUDWLRQV��VR�QHZ�PXQLWLRQV�ZHUH UHTXLUHG��7KH�VRYLHWV� WRR�D������[���PP�FDVLQJ�DQG�UHQHFNHG�LW�WR�KROG�D��PP�URXQG��7KH�63���XVHV�DQ�)0-�URXQG�ZLWK�D�IRUZDUG�VWHHO�FRUH�VXSSRUWHG�UHDUZDUG�E\�OHDG��DQG�WKH�DUPRU�SLHUFLQJ�63���XVHV�D�VHPL�MDFNHWHG�H[SRVHG�VWHHO�FRUH�URXQG�ZKLFK�FDQ�SHQHWUDWH��PP�RI�DUPRU�SODWH�DW�����PHWHUV��%RWK�URXQGV�DUH��PP�����JUDP�EXOOHWV�DW�VXEVRQLF�YHORFLW\��%RWK�URXQGV�ZHUH�GHYHORSHG�LQ�WKH�PLG���
V��0RUH�UHFHQWO\�KDV�FRPH�WKH�3$%����D�FKHDSHU�YHUVLRQ�RI�WKH�63���URXQG�WKDW�ILUHV�D������JUDP��PP�EXOOHW�'���0RGHUQ 5ROHSOD\LQJ�*DPH�6SHFLDO�5XOHV� +R��ER\��WKLV�LV�JRLQJ�WR�EH�D�ELW�FRPSOLFDWHG��)LUVW��,¶G�OLNH�WR�SRLQW�RXW� WKDW� DQRWKHU� UHFHQW� JXQ� ERRN� JLYHV� WKH� RSWLRQ� RI� FROG�ORDGLQJ� 63��� DQG� 63��� DPPXQLWLRQ�� 7KLV� MXVW� LVQ¶W� VR�� 7KHVH�PXQLWLRQV�DUH�DOUHDG\�VXEVRQLF��VR�\RX�VKRXOG�GLVUHJDUG�WKDW�LQIRUPDWLRQ�LQ�WKDW�RWKHU�ERRN��1RZ��WR�WKH�JRRG�VWXII«�63����7KLV�LV��D�ULIOH�URXQG�ILULQJ�D�)XOO�0HWDO�-DFNHWHG�URXQG��,W�ZLOO�ILUH�QRUPDOO\��WKRXJK�WKH�UDQJH�LQFUHPHQWV�VKRXOG�EH�UHGXFHG�E\������7KHVH�URXQGV�ZLOO�DXWRPDWLFDOO\�MDP�D�VHPL�DXWRPDWLF�ZHDSRQ�GXH�WR�WKH�SLVWRQ
V�H[WHQVLRQ�EH\RQG�WKH�QRVH�RI�WKH�VSHQW�FDUWULGJH�FDVLQJ��7KH�FROG�ORDGHG�QDWXUH�RI�WKH�URXQG�LPSDUWV�D����SHQDOW\�WR�GDPDJH�63����7KLV� LV�D�� [���PP�0DNDURY�URXQG��LGHQWLILHG�DV���[����PP�5XVVLDQ�LQ�8OWUDPRGHUQ�)LUHDUPV���7KH�URXQG�LW�ILUHV� LV� HIIHFWLYHO\� D� VWHHO� ZDGFXWWHU�� :KLOH� DUPRU� RU� QDWXUDO� DUPRU� LPSRVHV� QR� SHQDOWLHV� WR� KLW�� WKH� URXQG� JDLQV� D� ���FLUFXPVWDQFH�ERQXV�WR�GDPDJH��EXW�WKLV�LV�QHJDWHG�E\�WKH����GDPDJH�LPSRVHG�E\�EHLQJ�FROG�ORDGHG�63����7KLV�ILUHV�D�FROG�ORDGHG�)0-�URXQG�63����3$%����7KLV� URXQG�ILUHV�D�VHPL�MDFNHWHG�H[SRVHG�VWHHO�FRUH�EXOOHW��7KLV�EXOOHW�IXQFWLRQV�DV�DQ�DUPRU�SLHUFLQJ�URXQG�DJDLQVW�DUPRUHG�DQG�XQDUPRUHG�WDUJHWV�DQG�DV�D�KROORZSRLQW�EXOOHW�DJDLQVW�XQDUPRUHG�WDUJHWV��$SSO\� WKH�DSSURSULDWH�PRGLILHUV�IRU�WKRVH�EXOOHW�W\SHV�DV�DSSURSULDWH�)XGJH�6SHFLDO�5XOHV� 7KLV�LV�FRPSOLFDWHG�WRR�63�������GDPDJH��63����1R�PRGLILHU�63����1R�PRGLILHU�63����3$%�������GDPDJH�LI�DUPRUHG��QR�GDPDJH�PRGLILHU�LI�XQDUPRUHG��5HGXFH�WDUJHW¶V�DUPRU�E\���SRLQW�$FWLRQ��6\VWHP�5XOHV� )RXU�PRUH�OLQHV�RI�UXOHV�63�������GDPDJH63�������GDPDJH63����QR�PRGLILHU63����3$%�������GDPDJH�LI�XQDUPRUHG��KDOYHV�DUPRU�
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7\SH %OLW] $NWLRQ�7UDXPD'LVUXSWLRQ�)DFWRU ��3HQHWUDWLRQ�)DFWRU ���7\SH (OLPLQDWRU'LVUXSWLRQ�)DFWRU ��3HQHWUDWLRQ�)DFWRU �

7\SH (TXDOOR\'LVUXSWLRQ�)DFWRU �3HQHWUDWLRQ�)DFWRU ��

*HFR�%OLW]�$NWLRQ�7UDXPD��%$7�7KH� *HFR� %$7� LV�RQH� RI� WKH� WKUHH�GRPLQDQW� IRUPV� RI�$FFHOHUDWHG�(QHUJ\� 7UDQVIHU��$(7��DPPXQLWLRQ���7KH� EXOOHW� DURVH�IURP� FXULRXV� FLUFXPVWDQFHV�� ,Q� *HUPDQ\�� WKHUH� LV� D� ELW� RI� D�SUREOHP� ZLWK� HVFDSLQJ� OLYHVWRFN�� � *HUPDQ� SROLFH� GRQ
W� LVVXH�VKRWJXQV��MXVW��PP�KDQGJXQV�DQG�WKH�RFFDVLRQDO��PP�60*��7KXV� WKH\� KDG�D�QHHG� IRU�D�XQLYHUVDO� �PP� URXQG� WKH\� FRXOG�XVH�IRU�HXWKDQL]DWLRQ�RI�DQ\WKLQJ�IURP�D�FDW�PRUWDOO\�LQMXUHG�E\�D�URDG�DFFLGHQW�WR�D�EXOO�FULSSOHG�E\�D�IDOO�LQWR�D�UDYLQH��*HFR��D�GLYLVLRQ� RI� '\QDPLW� 1REHO� �PDNHUV� RI� WKH� 2,&:� DLUEXUVW�PXQLWLRQV��FDPH�XS�ZLWK�WKLV�UHVSRQVH��ZKLFK�WKH\�QRZ�PDNH�LQ�����DQG������DV�ZHOO�DV�WKH�RULJLQDO��PP��7KH�EXOOHW�LV�FRSSHU��ZLWK�D�3(�SODVWLF�QRVH�FDS��7KLV�QRVHFDS�PDLQWDLQV�WKH�SURILOH�RI�D�UHJXODU�)0-�URXQG��DQG�WKXV�IHHGV�ZHOO�WKURXJK�DXWR�VHPL�DXWR�DFWLRQV��$�VPDOO�KROH�GRZQ�WKH� FHQWHU� RI� WKH� EXOOHW� YHQWV� JDVVHV� XSRQ� LJQLWLRQ�� 7KH� FDS� EODVWV� RII� EHIRUH� WKH� EXOOHW� OHDYHV� WKH� FDVH�� DQG� EHLQJ�DV\PPHWULFDO��VSLQV�RII�DQG�IDOOV�WR�WKH�JURXQG��:HOO���IDOOV��LV�D�SRRU�ZD\�RI�SXWWLQJ�LW��VLQFH�WKHUH�DUH�GRFXPHQWHG�FDVHV�RI�WKH�FDS��IDOOLQJ��ZLWK�VXIILFLHQW�VSHHG�WR�SLHUFH�WKLFN�YLQ\O�DQG�OLQROHXP�IORRULQJ�PDWHULDO��7KLV�WHQGV�WR�EH�D�GHWULPHQW�LQ�SUHFLVLRQ�VKRRWLQJ�VLWXDWLRQV� OLNH�KRVWDJH�H[WUDFWLRQ��:LWKRXW� WKH�FDS� WKH�EXOOHW�KDV�DQ�DJJUHVVLYH�KROORZ�SRLQW�DQG�H[SDQGV� UHOLDEO\��7KH�SXUH�FRSSHU�%$7�EXOOHW�ZHLJKV���JU��DQG�JRHV�DW������ ISV�IURP�D�SLVWRO�� ,W�VKRRWV� WR�GLIIHUHQW�SRLQWV�RI�DLP�LQ�GLIIHUHQW�SLVWROV��DQG�ZLOO�VKRRW�WR�D�GLIIHUHQW�SRLQW�RI�DLP�WKDQ�WKH�UHJXODU�SROLFH�GXW\�)0-�ORDG��7KH�03���KDG�WR�EH�PRGLILHG�WR�VXLW�WKH�%$7� SUHVVXUH FXUYH�� 'HVSLWH� WKHVH� GUDZEDFNV� WKH� %$7� KDG� RQH� SRVLWLYH� DGYDQWDJH���LW� ZRUNHG�� %HWZHHQ� WKH� EXOOHW
V�H[SDQVLRQ� DQG� LWV� WXPEOLQJ� QDWXUH�� LW� SURGXFHG� DQ� LPSUHVVLYH�ZRXQG� FKDQQHO�� DQG� WKH�KXPDQV� VKRW�ZLWK� LW�ZHUH� JHQHUDOO\�LQFDSDFLWDWHG�7KH� *HUPDQV� FRQVLGHU� %$7� FRQIRUPV� WR� WKH� *HQHYD�+DJXH� &RQYHQWLRQV�� +ROORZ� SRLQW� DPPXQLWLRQ� LV� LOOHJDO� LQ�*HUPDQ\��HYHQ�IRU�WKH�SROLFH��EXW�%$7�LV�SHUPLWWHG��7KXV�LW�PD\�EH�D JRRG�FKRLFH�IRU�WKRVH�ZKR�OLYH�LQ�SODFHV�OLNH�&DQDGD�DQG�1HZ�-HUVH\�ZKHUH�KROORZ�SRLQWV�DUH�EDQQHG��SURYLGHG�OHJDO�ORRSKROHV�DOORZ�VXFK�FLUFXPYHQWLRQ���,Q�*HUPDQ\��UHJXODU�SDWURO�RIILFHUV� LVVXHG�%$7�RQO\� IRU�VSHFLDO�FDVHV��7KHLU�6:$7�7HDPV��NQRZQ�DV�6SH]LDO�(LQVDW]�.RPPDQGR��6(.��FDQ�XVH� LW�DV�WKHLU�LVVXH�ORDG�7KH� %$7� LV� DQRWKHU� EXOOHW� WKDW� ZDV� DSSURSULDWHG� DQG� LPSURYHG� E\� WKH� 6RXWK� $IULFDQV��:KDW� WKH� 6RXWK� $IULFDQV�SURGXFHG�ZDV�D�URXQG�NQRZQ�DV� WKH��(OLPLQDWRU���2XWZDUGO\�� WKH�URXQG�ORRNV� OLNH�D�UHG�WLSSHG���VWHHO�RU�DOXPLQXP� MDFNHWHG�)0-�URXQG��,Q�UHDOLW\��LW�LV�WKH�UHG�SODVWLF�FDS�WR�D�QLFNHO�SODWHG�FRSSHU�EXOOHW��,I�\RX�SU\�RXW�WKH�UHG�FDS��\RX�GLVFRYHU�D�EXOOHW�WKDW�UHVHPEOHV�D�ZDGFXWWHU��EXW�ZLWK�D�GLVWLQFW�FXWWLQJ�ULP��FRQFDYH�GLVK�DQG�D�FHQWUDO�SURMHFWLQJ�EXWWRQ��7KH�UHVXOW�LV�D�URXQG�WKDW�SURGXFHV�VKRFNZDYH�OLNH�WKH�7+9��EXW�DOVR�H[SDQGV�OLNH�D�KROORZSRLQW��:KHQ�ILUHG��WKH��PP�����JUDLQ�URXQG�H[LWV�WKH�JXQ�ZLWK�D�PX]]OH�YHORFLW\�RI������ISV��8QOLNH�WKH�%$7��WKH�(OLPLQDWRU
V�FDS�LQVWHDG�VKUHGV�DQG�GLVLQWHJUDWHV�DV�WKH�URXQG�OHDYHV�WKH�EDUUHO��DQG�KDV�FRPSOHWHO\� IDOOHQ�DZD\�E\� WKH� WLPH� WKH�EXOOHW� LV�D�IRRW�RXW�RI� WKH�PX]]OH��(OLPLQDWRU� LV� OHVV� OLPLWHG� LQ� LWV�FDSDELOLWLHV� WKDQ�PRVW�H[RWLF� URXQGV�� ODFNLQJ�RQO\� ORQJ�UDQJH�FDSDELOLW\�� ,W�SHQHWUDWHV�FDU�ZLQGVKLHOGV��VKHHW�VWHHO�DQG�RWKHU�OLNHO\�EDUULHUV�'���0RGHUQ�5ROHSOD\LQJ�*DPH�6SHFLDO�5XOHV� 7UHDW�DV�ERWK�D�KROORZSRLQW�DQG�$(7�URXQG��7KLV�JUDQWV�D����ERQXV�WR�GDPDJH��EXW�D����SHQDOW\�RQ�DWWDFN�UROOV�DJDLQVW�WDUJHWV�ZLWK�DUPRU�RU�QDWXUDO�DUPRU��%ORZWKURXJK�IDFWRU� ����3XUFKDVH�'&�0RGLILHU� �[��)XGJH�6SHFLDO�5XOHV� ���GDPDJH�����PRGLILHU�WR�DWWDFN�$FWLRQ��6\VWHP�5XOHV� ���GDPDJH��±��WR�KLW�(TXDOOR\ 7KHVH� URXQGV� XVH� D� EXOOHW� PDGH� RI� DOXPLQXP� DOOR\�� UHVXOWLQJ� LQ� D� OLJKWZHLJKW�EXOOHW�� 7KLV� LV� RQH� RI� WKH� WKUHH� GRPLQDQW� IRUPV� RI� $FFHOHUDWHG� (QHUJ\� 7UDQVIHU��$(7�� DPPXQLWLRQ��8QOLNH� WKH� RWKHU� IRUPV� RI�$(7� DPPXQLWLRQ�� (TXDOOR\� GRHVQ
W�RIIHU� DQ\� IULQJH� EHQHILWV�� OLNH� WKH� DUPRU�SLHUFLQJ� HIIHFWV� RI� WKH� 7+9� RU� WXPEOLQJ�QDWXUH� RI� WKH� *HFR�� 'XH� WR� WKH� OLJKW� ZHLJKW� WR� PDVV� UDWLR� SURYLGHG� E\� WKHVH�URXQGV��WKH\�WHQG�WR�KDYH�YHU\�SRRU�SHQHWUDWLRQ�FKDUDFWHULVWLFV��LQVWHDG WUDQVIHUULQJ�PRVW�RI�WKHLU�HQHUJ\�LQ�WKH�ILUVW�IHZ�LQFKHV�RI�SHQHWUDWLRQ�'���0RGHUQ�5ROHSOD\LQJ�*DPH�6SHFLDO�5XOHV� 7KHVH� URXQGV� IXQFWLRQ�DV� )0-� URXQGV�ZLWK�DQ�$(7�HIIHFW�� 7KDW�EHLQJ�WKH�FDVH��WKH�URXQGV�KDYH�D����HTXLSPHQW�ERQXV�WR�GDPDJH��7KH\�ZLOO�QRW H[LW�WKH�WDUJHW
V�ERG\��%ORZWKURXJK�IDFWRU� ����3XUFKDVH�'&�0RGLILHU� ����)XGJH�6SHFLDO�5XOHV� ���GDPDJH�$FWLRQ��6\VWHP�5XOHV� ���GDPDJH�
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7\SH 7UDFHU'LVUXSWLRQ�)DFWRU ����3HQHWUDWLRQ�)DFWRU ��

7\SH /LJKW�([SORVLYH'LVUXSWLRQ�)DFWRU ���3HQHWUDWLRQ�)DFWRU ��7\SH +HDY\�([SORVLYH'LVUXSWLRQ�)DFWRU �3HQHWUDWLRQ�)DFWRU ��7\SH 5DXIRVV'LVUXSWLRQ�)DFWRU �3HQHWUDWLRQ�)DFWRU ��

,QFHQGLDU\,QFHQGLDU\�URXQGV�DUH�ILOOHG�ZLWK�D�IODPPDEOH�FRPSRVLWLRQ�ZKLFK�ZLOO� LJQLWH�ZKHQ�WKH�URXQG�LV� ILUHG��0RVW�RIWHQ�� WKLV� LV�VRPH�PDQQHU�RI�VXEVWDQFH�WKDW�ZLOO� LJQLWH�E\�VLPSO\�EHLQJ�H[SRVHG�WR�DLU��2IWHQ�� WKH�EXOOHWV�DUH�GHVLJQHG�WR�FUXPSOH��VSLOOLQJ�WKHLU�IODPPDEOH�FRQWHQWV�RQ�LPSDFW��/DUJHU�URXQGV�RIWHQ�DOVR�XVH�D�GHWRQDWRU�LQ�RUGHU�WR�XVH�PRUH�SRWHQW�IODPPDEOH�PDWHULDOV�&\EHU7KULOOHU�6SHFLDO�5XOHV� +DQGJXQ�URXQGV�XQGHU������RU��PP�GR�QRW�FDUU\�HQRXJK�PDWHULDO�WR�EH�HIIHFWLYH��QRU�GR�ULIOH� URXQGV�XQGHU����PP������FDOLEHU���7KHVH�URXQGV�ZLOO�GR�D�PHUH����GDPDJH�WKH�ILUVW�URXQG�����GDPDJH�WKH�VHFRQG��+DQGJXQ�URXQGV�������PP�DQG�KLJKHU��DV�ZHOO�DV�ULIOH�URXQGV�IURP��������PP�WR�������PP�GR���'��GDPDJH�WKH�URXQG�WKH\�KLW�DQG����GDPDJH�WKH�IROORZLQJ�URXQG��5LIOH�URXQGV�DERYH�������PP�GR���'���GDPDJH�WKH�ILUVW�URXQG�DQG����GDPDJH�WKH�QH[W� '��� 0RGHUQ� 5ROHSOD\LQJ� *DPH� 6SHFLDO� 5XOHV� +DQGJXQ� URXQGV� XQGHU� ������PP� GR� ��� GDPDJH�� 7KRVH�������PP�DQG�DERYH�GR����GDPDJH��5LIOH�URXQGV�XQGHU���������PP�GR���G��GDPDJH��ZKLOH�WKRVH���������PP�DQG�DERYH�GR���G��GDPDJH��%ORZWKURXJK�IDFWRU� ����3XUFKDVH�'&�0RGLILHU� �[��)XGJH�6SHFLDO�5XOHV� ���GDPDJH�IRU�SLVWRO�URXQGV�XQGHU��PP�RU������FDOLEHU�����GDPDJH�IRU� ODUJHU�SLVWRO�URXQGV�DQG�ULIOH�URXQGV�XQGHU�����PP�RU�����FDOLEHU�����GDPDJH�IRU�ODUJHU�ULIOH�URXQGV�$FWLRQ��6\VWHP�5XOHV� ���GDPDJH�IRU�SLVWRO�URXQGV�XQGHU��PP�RU������FDOLEHU�����GDPDJH�IRU�ODUJHU�SLVWRO�URXQGV�DQG�ULIOH�URXQGV�XQGHU�����PP�RU�����FDOLEHU����G��GDPDJH�IRU�ODUJHU�ULIOH�URXQGV�7UDFHU 7UDFHU�DPPXQLWLRQ�LV�XVXDOO\�D�IXOO�PHWDO� MDFNHW�URXQG�WKDW�LV�PRVWO\�KROORZHG�RXW�IURP�WKH�UHDU�DQG�SDFNHG�IXOO�RI�DQ�LOOXPLQDWRU\�RU�LQFHQGLDU\�PDWHULDO�VXIILFLHQW�WR�EXUQ�DW�OHDVW���VHFRQG��6PDOOHU�FDOLEHU�WUDFHU�URXQGV�DUH�PRUH�RIWHQ�VLPSO\�FRDWHG�ZLWK�WKH�LQFHQGLDU\�PDWHULDO�WKDW�EXUQV�LQ�IOLJKW��7KLV�ILOOHU�LV�LJQLWHG�E\�WKH�SRZGHU�GLVFKDUJH�ZKHQ�WKH�FDUWULGJH�LV�ILUHG��$V�WKLV�ILOOHU�EXUQV��LW� LOOXPLQDWHV�WKH�WUDLO�WKDW�WKH�EXOOHW�IROORZHG�WRZDUG� LWV�GHVWLQDWLRQ��7UDFHUV�DUH�XVHG�IRU�DLPLQJ�DXWRPDWLF�VPDOO�DUPV�ILUH�GXULQJ�QLJKWWLPH�FRPEDW�RSHUDWLRQV��ZKHUH�D�JXQQHU�ZLOO�VLPSO\�DGMXVW�WKH�JXQ� WR�JHW� WKH� WUDFHU�SDWKV� WR�DOLJQ�RQ�DQ�DUHD�ZKHUH�PX]]OH� IODVKHV�FDQ�EH� VHHQ��7KH�XVH�RI� WUDFHUV�GXULQJ� GD\OLJKW�RSHUDWLRQV�LV�HVVHQWLDOO\�D�ZDVWH�RI�WKLV�PRUH�H[SHQVLYH�IRUP�RI�DPPXQLWLRQ��$XWRPDWLF�ZHDSRQV�ORDGHG�IRU�QLJKW�RSHUDWLRQV�W\SLFDOO\�KDYH�D�WUDFHU�DV�HYHU\�ILIWK�URXQG�LQ�WKH�PDJD]LQH�RU�EHOW�&\EHU7KULOOHU�6SHFLDO�5XOHV� 8VH�RI�WUDFHUV�DW�QLJKW�JLYH�WKH�VKRRWHU����WR�KLW�IRU�HYHU\�WZR�FRQVHFXWLYH�URXQGV�RI�DXWRPDWLF�ILUH�DW�WKH�VDPH�WDUJHW�'���0RGHUQ�5ROHSOD\LQJ�*DPH�6SHFLDO�5XOHV� 7KLV�DPPXQLWLRQ�JUDQWV�D����HTXLSPHQW�ERQXV�RQ�DWWDFN�UROOV��EXW�RQO\�ZKHQ�WKH�ZHDSRQ�LV�ILUHG�RQ�DXWRILUH�DQG����EXOOHWV�DUH�XVHG�LQ�WKH�DWWDFN��)RU�LQVWDQFH��WKLV�ERQXV�DSSOLHV�LI�\RX�PDNH�D�VWDQGDUG�DXWRILUH�DWWDFN��,I�\RX�XVH�WKH�%XUVW�)LUH�IHDW��\RX�JDLQ�WKH�ERQXV�RQO\�LI�\RX�FKRRVH�WR�ILUH����EXOOHWV�LQVWHDG�RI�WKH���QRUPDOO\�UHTXLUHG�E\�WKH�%XUVW�)LUH�IHDW��ILULQJ�WKHVH�DGGLWLRQDO�EXOOHWV�GRHV�QRW�RWKHUZLVH�DIIHFW�\RXU�DWWDFN�RU�GDPDJH�UROOV���%ORZWKURXJK�IDFWRU� ����3XUFKDVH�'&�0RGLILHU� ����)XGJH�6SHFLDO�5XOHV� ���ERQXV�WR�KLW�LQ�ORZ�OLJKW�FRQGLWLRQV�$FWLRQ��6\VWHP�5XOHV� ���WR�KLW�GXULQJ�ORZ�OLJKW�VLWXDWLRQV�
([SORVLYH

7KHVH� DUH� KROORZSRLQW� EXOOHWV� WKDW� KDYH� EHHQ�ILOOHG� ZLWK� DQ� H[SORVLYH� VXEVWDQFH�� IXVHG� ZLWK�VRPH� VRUW� RI� LPSDFW� GHWRQDWLRQ� GHYLFH�� DQG�VHDOHG�ZLWK� D� FDS� RI�ZD[�� &RPPHUFLDOO\�� H[SORVLYH� URXQGV� DUH�PDGH� RQO\� LQ� FDOLEHUV� JUHDWHU� WKDQ� ���� RU� ����PP�� 7KLV� LV�EHFDXVH�H[SORVLYH�DPPXQLWLRQ�LV�LOOHJDO�XQGHU�LQWHUQDWLRQDO�ODZ��$Q\�ZHDSRQV�RI���������PP�FDOLEHU�DUH�FRQVLGHUHG�FDQQRQV�XQGHU� WKRVH� VDPH� LQWHUQDWLRQDO� ODZ�� � 6R�� LI� \RX ZDQW� \RXU� EXOOHWV� WR� JR� ERRP� DIWHU� WKH\� OHDYH� WKH� JXQ�� \RX� QHHG� WR� GR� LW�\RXUVHOI��)LUVW�RII��DQ\WKLQJ�XQGHU������RU��PP�GLDPHWHU�LVQ
W�OLNHO\�JRLQJ�WR�EH�ODUJH�HQRXJK�WR�KROG�HQRXJK�H[SORVLYH�WR�KDYH�DQ\WKLQJ�RWKHU�WKDQ�QHJOLJLEOH�HIIHFW��6HFRQG��RSWLRQDOO\��DQ\�EXOOHW�RI�OHVV�WKDQ���JUDPV�RI�PDVV�DUH�QRW�JRLQJ�WR�EH�FDSDEOH�RI�KROGLQJ� HQRXJK� YROXPH� RI� H[SORVLYH� WR� KDYH� DQ\WKLQJ� RWKHU� WKDQ� QHJOLJLEOH� HIIHFW��:LWK� WKLV� VPDOOHU� EXOOHWV�� WKH� H[SORVLYH�
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7\SH ���������'XSOH[�6DERW'LVUXSWLRQ�)DFWRU ���3HQHWUDWLRQ�) DFWRU ��

7\SH 'XSOH[�0XOWLEDOO'LVUXSWLRQ�)DFWRU �3HQHWUDWLRQ�)DFWRU ��7\SH 7ULSOH[�0XOWLEDOO'LVUXSWLRQ�)DFWRU �3HQHWUDWLRQ�)DFWRU ��

FRQWHQWV�ZRXOG� VLPSO\�HQKDQFH� WKH�H[SDQVLRQ�RI� WKH�EXOOHW��2QFH� \RX�KDYH�D�EXOOHW� RI�VXIILFLHQW�PDVV�� \RX�QHHG� WR�JHW� WR�EXLOGLQJ�\RXU�H[SORVLYH�EXOOHW��7\SLFDOO\��RQH�XVHV�D�VWHHO�MDFNHWHG�URXQG�ZLWK�D�PHUFXU\�IXOPLQDWH�ILOO��7KH�PHUFXU\�IXOPLQDWH�GHWRQDWHV�RQ� LPSDFW�ZLWKRXW�QHHG�IRU�D�IXVH��8QIRUWXQDWHO\�� LW�ZLOO� UHDFW�DQG�H[SORGH� LQ�\RXU� IDFH� LI�\RX� WU\� ILOOLQJ� LW� LQVLGH�D�EXOOHW�ZLWK�D�EUDVV��EURQ]H��DOXPLQXP��FRSSHU��RU�]LQF�SODWHG�MDFNHW��6HDO�LW�XS�DQG�\RX
UH�UHDG\�WR�JR�ZLWK�\RXU�RZQ�H[SORVLYH�EXOOHW��7KHVH�KDQGPDGH�H[SORVLYH�EXOOHWV�LQWURGXFH�D�GDQJHURXV OHYHO�RI�XQUHOLDELOLW\�WR�\RXU�ZHDSRQ��7KH�H[SORVLYH�FKDUJH�LV�VXEMHFW�WR�VKRFN��7KDW�PHDQV�WKDW�ZKLOH�LW�LV�PRVW�OLNHO\�WR�H[SORGH�RQ�LPSDFW�ZLWK�VRPHWKLQJ��WKHUH�LV�DOVR�D�SRVVLELOLW\�WKDW�WKH�URXQG�ZLOO�H[SORGH�LQ�\RXU�JXQ��7KH�FKDQFH�LV�VPDOO��QRW�HYHQ���LQ������EXW�ZKHQ�LW�KDSSHQV��\RX�FDQ�NLVV�\RXU�JXQ�JRRGE\H�DQG�IRUJHW�DERXW�XVLQJ�WKDW�KDQG�IRU�D�IHZ�PRQWKV�$V� LW� LV��RQO\� WKH�1RUZHLJDQV�PDQXIDFWXUH�DQ�H[SORVLYH� ����FDOLEHU� URXQG��FDOOHG� WKH�5DXIRVV� URXQG��7KH� WHFKQLFDO�GHVLJQDWLRQ�IRU�WKH�URXQG�LV�+LJK�([SORVLYH�,QFHQGLDU\�$UPRU�3LHUFLQJ��+(,$3���+RZHYHU��WKDW�WHUP�LV�WRR�FRPSOLFDWHG�DQG�LV�XVXDOO\�DEULGJHG�WR��PXOWL�3XUSRVH���03����,Q�WKH�8QLWHG�6WDWHV��WKH�URXQG�KDV�RQO\�EHHQ�DGRSWHG�E\�WKH�86�1DY\�6($/6��DQG�E\� GHIDXOW�� 62&20� DV�ZHOO�� DV� WKH�0DUN� ����03� ���� FDOLEHU� URXQG�� +RZHYHU�� WKLV� URXQG�� DV�ZHOO� DV� WKH� VRPHZKDW� OHVV�FDSDEOH�)1�+HUVWDO�YDULDQW��DUH�LVVXHG�E\�VRPH�DW�OHDVW�VL[�RWKHU�QDWLRQV�&\EHU7KULOOHU�6SHFLDO�5XOHV� +DQGJXQ� EXOOHWV� XQGHU��PP������FDOLEHU� JDLQ� ��'�� GDPDJH�� 7KRVH� RYHU� WKDW� OLPLW�JDLQ���'��GDPDJH��5LIOH�URXQGV�DERYH�����FDOLEHU�RU�����PP�ZLOO�GR���'���GDPDJH��2Q�D�PLVILUH��UROO��G�����2Q�D�UHVXOW�RI�����WKH�URXQG�H[SORGHV�LQ�WKH�ZHDSRQ��GHVWUR\LQJ�LW�'���0RGHUQ�5ROHSOD\LQJ�*DPH�6SHFLDO�5XOHV� +DQGJXQ�EXOOHWV�XQGHU��PP�RU������ZLOO�GR����GDPDJH��+DQGJXQ�EXOOHWV� DERYH� WKDW� GR� ��� GDPDJH�� 5LIOH� EXOOHWV� XQGHU� ���� RU� ����PP� ZLOO� GR� ��� GDPDJH�� 7KRVH� DERYH� WKDW� ZLOO� GR� ��G��GDPDJH��%ORZWKURXJK� IDFWRU� � ��� 3XUFKDVH�'&�0RGLILHU�  � [��� 7KH�5DXIRVV� URXQG�� JDLQV� H[SORVLYH�� LQFHQGLDU\� DQG� DUPRU�SLHUFLQJ�HIIHFWV��,Q�DOO��LW�ZLOO�JDLQ���G����GDPDJH��ZLWK�D����ERQXV�RQ�DWWDFN�UROOV�DJDLQVW�WDUJHWV�ZLWK�DUPRU�RU�QDWXUDO�DUPRU��5DXIRVV�URXQG�%ORZWKURXJK�IDFWRU� �����5DXIRVV�5RXQG�3XUFKDVH�'&�  ���3(5�5281'�)XGJH�6SHFLDO�5XOHV� ��G)�GDPDJH�$FWLRQ��6\VWHP�5XOHV� 5DXIRVV� URXQG����G��GDPDJH��KDOYHV�DUPRU��2WKHUZLVH��SLVWRO� URXQGV�XQGHU��PP�RU� �����FDOLEHU��GR����GDPDJH��ODUJHU�SLVWRO�URXQGV�DQG�ULIOH�URXQGV�XQGHU�����PP�RU�����FDOLEHU�GR���G��GDPDJH��ODUJHU�ULIOH�URXQGV�GR����G����GDPDJH�'XSOH[�6DERW�0XQLWLRQV 6WLOO�SULPDULO\�KDQGORDGHG��WKH�LGHD�GHYHORSHG�RXW�RI�D�GHVLUH�WR�ILUH�DFFXUDWH�VOXJV�IURP� VKRWJXQV�� 7R� PDQ\�� WKH� VKRWJXQ� LV� MXVW� VKRUW� RI� WKH� XOWLPDWH� KXQWLQJ�ZHDSRQV�� ORDG� LW� ZLWK� ELUGVKRW� IRU� VPDOO� JDPH�� EXFNVKRW� IRU� ODUJH� JDPH�� DQG�LQDFFXUDWH� VOXJV� IRU� ELJJHU� JDPH�� 8QIRUWXQDWHO\�� WKHUH� LV� QR� JUHDW� UDQJH� WR�VKRWJXQ� KXQWLQJ�� LW� DOO� RFFXUV� XQGHU� ��� PHWHUV�� 7KLV� ZDV� VROYHG� E\� WKH�GHYHORSPHQW�RI�D�VDERWHG�����FDOLEHU�EXOOHW� WKDW�FDQ�EH�ILUHG�IURP�D����JDXJH�VKRWJXQ��+RZHYHU��WKH�VDERW�VWD\HG�ZLWK�WKH�EXOOHW�RXW�WR��� PHWHUV�DQG�OHDG�WR�D�YHU\�LQDFFXUDWH�URXQG��7KLV�ZDV�VROYHG�E\�SXWWLQJ�D�����URXQG�LQ�D�����WR�����003�VDERW��ZKLFK�WKHQ�ZHQW�LQWR�WKH�����WR���JD�VDERW��OHDGLQJ�WR�D�VKRWJXQ�WKDW�FRXOG�NHHS�D�JURXS�XQGHU���FP�DW�����\DUGV��7KLV�VWD\HG�D�KDQGORDG�GXH�WR�WKH�ODERULRXV�PLOOLQJ�ZRUN�WKDW�QHHGV�WR�EH�GRQH�RQ�WKH�LQQHU�VDERW�&XUUHQWO\�� WKHUH� LV� RQO\�RQH� GXSOH[� VDERW� URXQG�DYDLODEOH�RQ� WKH�PDUNHW� DUH� IRU� KXQWLQJ� ULIOHV�� D� �����GHDG�FHQWHU�EXOOHW� LQVLGH� D� ����� WR� ����003� VDERW�� LQVLGH� D� ����� WR� ����003� VDERW�� 7KLV� FUHDWHV� D� SRZHUIXO� URXQG� WKDW� FDQ�PDLQWDLQ�JURXSLQJV� RI� XQGHU� �� FP� DW� ����PHWHUV�� DQG� XQGHU� ��� FP� DW� �����PHWHUV�� 7KH� EXOOHW� ZHLJKW� LV� HLWKHU� ���� RU� ���� JUDLQV��SRZHUHG�E\�����JUDLQV�RI�3\URGH[�56�&\EHU7KULOOHU�6SHFLDO�5XOHV� 'XSOH[�6DERW�PXQLWLRQV�DUH�ERWK�PRUH�SRZHUIXO�DQG�PRUH�DFFXUDWH��JLYLQJ�WKH�EHQHILWV�RI�D�VPDOO�FDOLEHU�JXQ¶V�DFFXUDF\�ZLWK�WKH�EHQHILWV�RI�D�ODUJH�FDOLEHU�JXQ¶V�SXQFK��$ORQJ�ZLWK�WKH�QHHG�WR�FDOFXODWH�WKH�GDPDJH�IRU�WKH�EXOOHW��WKH�URXQG�VKRXOG�EH�FRQVLGHUHG�DV�JUDQWLQJ�D����WR�WKH�ZHDSRQ¶V�DFFXUDF\�'���0RGHUQ�5ROHSOD\LQJ�*DPH�6SHFLDO�5XOHV� 7KLV�URXQG�VKRXOG�EH�FRQVLGHUHG�DV�D�GRXEOH�KRW�ORDG�ZLWKRXW�WKH�SUREOHPV� RI� XQUHOLDELOLW\�� $GGLWLRQDOO\�� WKH� EXOOHWV� VKRXOG� EH� FRQVLGHUHG� DV� 0DWFK� *UDGH�� JUDQWLQJ� D� ERQXV� RI� ��� WR� KLW��3XUFKDVH�'&�0RGLILHU� ����)XGJH�6SHFLDO�5XOHV� ���ERQXV�WR�KLW�LQ�ORZ�OLJKW�FRQGLWLRQV�$FWLRQ��6\VWHP�5XOHV� ���WR�KLW�GXULQJ�ORZ�OLJKW�VLWXDWLRQV�0XOWLEDOO 7KLV� IRUP� RI�DPPXQLWLRQ� LV�WUDGLWLRQDOO\� EHVW�NQRZQ�DV�WKH�0����� ����PP�'XSOH[� URXQG�FUHDWHG� E\� 2OLQ�DQG�&ROW�IRU�&ROW¶V�HQWU\�LQWR�WKH�$GYDQFH�&RPEDW�5LIOH�SURJUDP�RQ�WKH�EDFN�HQG�RI�WKH�����¶V��7KH�JRDO�RI�WKH�$&5�SURJUDP�ZDV�WR�SURGXFH�D�ULIOH�FDSDEOH�RI�GRXEOLQJ�WR�FDVXDOW\�UDWHV�RI�WKH�0���$���&ROW¶V�VROXWLRQ�ZDV�WR�SURGXFH�DQ�LPSURYHG�0�����EXW�UHO\�RQ�ILULQJ�WZLFH�DV�PDQ\�EXOOHWV�ZLWKRXW�LQFUHDVLQJ�WKH�UDWH�RI�ILUH��7KH�UHVXOWLQJ�0�����URXQG�FRQVLVWV�RI�WZR�OLJKWZHLJKW�EXOOHWV�ZHLJKLQJ�XQGHU�����JUDPV��HDFK�VWHHO�FRUHG�ZLWK�D�JOLGLQJ�PHWDO�MDFNHW��ILWWHG�LQ�WKH�VDPH������[���PP�EUDVV�FDVH�DV�
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WKH�0����URXQG��7KH�URXQG�KDV�UHGXFHG�DFFXUDF\�WR�����PHWHUV��:KLOH�WKH�WKHRU\�ZDV�WKDW�WKH�URXQG�ZRXOG�LPSURYH�DFFXUDF\�GXH�WR�WKH�OHDG�EXOOHW�JRLQJ�WR�WKH�DLP�SRLQW�ZKLOH�D�VOLJKW�UDQGRP�GLVSHUVLRQ�RI�WKH�UHDU�EXOOHW�ZRXOG�FRPSHQVDWH�IRU�KXPDQ�HUURU�� ,Q� UHDOLW\�� WKH�VHFRQG�URXQG�FRQVLVWHQWO\�VWULNHV�VOLJKWO\�DERYH�DQG�WR�WKH�ULJKW�RI�WKH�ILUVW�URXQG��IDLOLQJ�WR�FRPSHQVDWH�VXIILFLHQWO\� IRU�KXPDQ�HUURU�� WKH�YHU\�VDPH�HIIHFW� WKDW�RFFXUV�ZKHQ� ILULQJ�D� WKUHH� URXQG�EXUVW� RU� ILULQJ� LQ� IXOO�DXWRPDWLF��7KH�EHQHILW�LV�WKDW�WKH�0����LV�FRPSOHWHO\�LQWHUFKDQJHDEOH�ZLWK�RWKHU�1$72�VWDQGDUGL]HG�����PP�PXQLWLRQV�7KH� 0���� URXQG� LV� QRW� WKH� RQO\� PXOWLEDOO� URXQG� WR� EH� PDGH�� 7KH� ������� FDUWULGJH� KDV� EHHQ� H[SHULPHQWHG� ZLWK�UHSHDWHGO\�LQ�UHJDUGV�WR�PXOWLEDOO�PXQLWLRQV��7KH�ILUVW�WLPH�ZDV�WKH�*UHHQHU�H[SHULPHQWV�E\�WKH�%ULWLVK��ZKLFK�SUHGDWHG�::,��7KHVH�PXQLWLRQV�ZHUH�PDGH�LQ�GXSOH[�DQG�WULSOHV�FRQILJXUDWLRQV�� LGHQWLILDEOH�E\�WKH�WKUHH�IOXWHV�IURP�WKH�VKRXOGHU��7KH\�DUH�QRZ�TXLWH�UDUH��DV�WKH�VHFRQG�EXOOHW�KDG�D�VWHHO�MDFNHW�WKDW�FRUURGHV��H[SDQGLQJ�WKH�EXOOHW�DQG�VSOLWWLQJ�WKH�FDUWULGJH��/DWHU�ZDV�3URMHFW�6DOYR�E\�2OLQ��ZKLFK�DOVR�SURGXFHG�D�YDULHW\�RI�GXSOH[�DQG�WULSOH[�URXQGV�LQ���������'XSOH[�URXQGV�DUH�DOVR�FRPPRQ�LQ�5XVVLDQ� ����PP� KHOLFRSWHU�PRXQWHG�PDFKLQHJXQV�� 7KHVH�5XVVLDQ� URXQGV� DUH� SHUSOH[LQJ�� WR� VD\� WKH� OHDVW�� VLQFH� WKH� ILUVW�EXOOHW�H[LWV�WKH�JXQ�DW�����P�V��ZKLOH�WKH�VHFRQG�H[LWV�DW�����P�V��*LYHQ�WKH�UDWH�RI�ILUH��WKH�ILUVW�EXOOHW�RI�WKH�QH[W�URXQG�VKRXOG�EH�VPDVKLQJ�LQWR�WKH�EDFN�RI�WKH�VHFRQG�EXOOHW�RI�WKH�ODVW�URXQG�MXVW�D�IHZ�PHWHUV�DIWHU�OHDYLQJ�WKH�JXQ¶V�PX]]OH�&\EHU7KULOOHU�6SHFLDO�5XOHV� ,I�WKH�WR�KLW�UROO�VXFFHHGV�E\����WKH�VHFRQG�URXQG�DOVR�KLWV��,I�WKH�PXOWLEDOO�URXQG�LV�D�WULSOH[�FDUWULGJHV��ILUHV�WKUHH�EXOOHWV���WKH�WKLUG�URXQG�ZLOO�VWULNH�LI�WKH�WR�KLW�UROO�VXFFHHGV�E\���'���0RGHUQ�5ROHSOD\LQJ�*DPH�6SHFLDO�5XOHV� 0XOWLEDOO�URXQGV�SURYLGH�DQ�DGGLWLRQDO����WR�KLW�IRU�HDFK�H[WUD�EXOOHW�WKH�FDUWULGJH�ILUHV��6R�D�GXSOH[�URXQG�LV����WR�KLW�DQG�D�WULSOH[�URXQG�LV����WR�KLW��3XUFKDVH�'&�0RGLILHU� ����)XGJH�6SHFLDO�5XOHV� ���ERQXV�WR�KLW�LQ�ORZ�OLJKW�FRQGLWLRQV�$FWLRQ��6\VWHP�5XOHV� ���WR�KLW�GXULQJ�ORZ�OLJKW�VLWXDWLRQV�&DVHOHVV�$PPXQLWLRQ&DVHOHVV�DPPXQLWLRQ�LV�D�KRO\�JUDLO�RI�ILUHDUPV�WHFKQRORJ\��&DVHOHVV�DPPXQLWLRQ�SURYLGHV�QXPHURXV�EHQHILWV��)LUVW�RII��LW�UHGXFHV�WKH�ZHLJKW�RI�DPPXQLWLRQ��$�PDQ�ZKR�FDUULHG������URXQGV�RI�FDVHG�DPPXQLWLRQ�PLJKW�EH�DEOH�WR�FDUU\�DV�PXFK�DV� ����� URXQGV� RI� FDVHOHVV� DPPXQLWLRQ� RI� WKH� VDPH� FDOLEHU�� &DVHOHVV� DPPXQLWLRQ� DOVR� HOLPLQDWHV� WKH� QHHG� IRU� HMHFWLRQ�V\VWHPV�� OHDGLQJ� WR� D�ZHDSRQ� WKDW� LV� ERWK� OHVV� FRPSOH[� DQG� KDV� IHZHU� YXOQHUDELOLWLHV� WR� GHEULV�� ,W� DOVR� DOPRVW� FRPSOHWHO\�HOLPLQDWHV�WKH�LVVXH�RI�MDPPLQJ�7KRXJK�WKHUH�DUH�FXUUHQWO\�ILYH�ZHDSRQV�LQ�H[LVWHQFH�WKDW�UHO\�RQ�FDVHOHVV�DPPXQLWLRQ��+	.�*�����+	.�$&5��+	.�/0*�����+	.�3':�SURWRW\SHV��DQG�WKH�3UDHWRULD���FDVHOHVV�WHFKQRORJ\� LV�VWLOO�D�KRO\�JUDLO�ZH�DUH�RQO\�KDOIZD\� WR�UHDFKLQJ��7KH� FXUUHQW� WHFKQRORJLHV� LQYROYHG� ZLWK� FDVHOHVV� DPPXQLWLRQ� VWLOO� KDYH� VRPH� OLPLWV�� +	.� LQLWLDOO\� ZHQW� ZLWK� WKH� VTXDUH�SURSHOODQW�FKDUJH�XQGHU� WKH�JXLVH�RI�ZDVWLQJ� OHVV�VSDFH� LQ� WKH�PDJD]LQH��HYHQ� WKRXJK� WKLV� LV�D�SRLQWOHVV�DUJXPHQW��DV� WKH�QXPEHU�RI�URXQGV�LQ�WKH�PDJD]LQH�GLGQ¶W�FKDQJH��7KH�UHDO�SUREOHP�ZDV�WKDW�WKH\�FRXOG�QRW�PROG�D�VWDEOH�F\OLQGULFDO�FKDUJH��$QRWKHU� SUREOHP� LV� WKH GXUDELOLW\� RI� WKH� SURSHOODQW� FKDUJH�� :LWKRXW� D� FDVLQJ� WR� SURWHFW� LW�� WKH� URXQGV� DUH� VXVFHSWLEOH� WR�HQYLURQPHQWDO�FRQGLWLRQV� WKDW�FDQ� OHDG� WKHP�WR�TXLFNO\�EUHDN�GRZQ�DQG�FUXPEOH��$�YDULHW\�RI�FRDWLQJ��VKHOODFV�DQG� WKH� OLNH�ZHUH�WULHG�DV�PHDQV�RI�SURWHFWLQJ WKH�URXQG��EXW�OHIW�VR�PXFK�GHEULV�LQ�WKH�ZHDSRQ�WKDW�VRPH�ZRXOG�KDYH�UHTXLUHG�DQ�HMHFWLRQ�SRUW� LQ�RUGHU�WR�GLVSRVH�RI�LW��6R�FXUUHQWO\��FDVHOHVV�WHFKQRORJ\�UHPDLQV�WKH�GRPDLQ�RI�H[SHULPHQWDO�+	.�ILUHDUPV�RU�D�KRPH�GHIHQVH�ZHDSRQ�OLNH�WKH�3UDHWRULD��ZKHUH WKH�PXQLWLRQV�ZLOO�EH�WRR�H[SHQVLYH�IRU�FDVXDO�WDUJHW�SUDFWLFH�7KH�URDG�WR�FDVHOHVV�DPPXQLWLRQ�ZDV�D� ORQJ�DQG�GLIILFXOW�RQH��UHTXLULQJ�VRPH����\HDUV�EHIRUH� LW�FXOPLQDWHG� LQ�WKH�'0���URXQG�IRU�WKH�*�����'\QDPLW�1REHO¶V�HDUO\�SURWRW\SHV�ZHUH�QRWKLQJ�PRUH�WKDQ�EORFNV�RI�EDOO�RU�SHOOHW�W\SH�JXQSRZGHU�FRPSUHVVHG�XQWLO�WKH�DGKHUHG�WRJHWKHU��WKDQ�KDG�D�SULPHU�DQG�EXOOHW�JOXHG�WR�WKHP��,W�ZRUNHG��DQG�WKH�ZHDSRQ�FRXOG�ILUH�WKHP��EXW� WKHVH�URXQGV�ZHUHQ¶W�VWDEOH��:LWK�JXQSRZGHU� WKDW�ZDV�VLPSO\�FRPSUHVVHG� LQWR�D�EORFN�� WKH�URXQGV�ZRXOG� MXVW�FUXPEOH��OHDYLQJ� D� WUDLO� RI� IODPPDEOH� GHEULV� IURP� WKH�PDJD]LQH� WR� WKH� ILULQJ� FKDPEHU��&RDWLQJ� WKH� URXQGV�ZLWK� D� IODPPDEOH� ODFTXHU�KHOSHG�ZLWK�WKLV�SUREOHP�± VOLJKWO\��1H[W�FDPH�D�FKDQJH�RI�SURSHOODQW�WR�VRPHWKLQJ�WKDW�ZRXOGQ¶W�GLVLQWHJUDWH�VR�HDVLO\��'LGQ¶W�KHOS�PXFK��EHFDXVH�WKH�DPPXQLWLRQ�VWLOO�KDG�WR�EH�VXSSOLHG�LQ����URXQG��IDFWRU\�ORDGHG��DLUWLJKW�VHDOHG�PDJD]LQHV�WKDW�KDG�WR�EH�HPSWLHG�ZLWKLQ�D�VSHFLILF�WLPHIUDPH�EHIRUH�WKH�DPPXQLWLRQ�EHFDPH�LQHUW��7KH�IROORZHG�WKLV�ZLWK�WKH�+,73�URXQG��ZKLFK�KDOI�IL[HG� WKH�SUREOHP��7KH�URXQGV�KDG�DQ�H[SRVHG�VKHOI� OLIH�RI�DW� OHDVW�PRQWKV�� WKH\�GLGQ¶W�GLVLQWHJUDWH��DQG� WKH\�ZHUH�IDU� OHVV�VXVFHSWLEOH� WR�FRRNRII��+RZHYHU�� LW�ZDV�VWLOO�D�EXOOHW�DQG�SULPHU�JOXHG�WR�D�EORFN�RI�SURSHOODQW��DQG�WKRVH�WZR�SDUWV�ZHUH�VWLOO�SURQH�WR�GHWDFKLQJ��7KH�ILQDO�IRUP�IRU�WKH�+.�ZHDSRQV�ZDV�WKH�'0����ZKLFK�HPEHGV�WKH�EXOOHW�LQ�WKH�EORFN�RI�5';�GHULYDWLYH�SURSHOODQW��PXFK�OLNH�WKH�IOHFKHWWH�DPPXQLWLRQ�GHYHORSHG�E\�$$,�DQG�6WH\U��7KLV�FRQTXHUV�PRVW�RI�WKH�SUREOHPV�RI�FDVHOHVV�DPPXQLWLRQ��FUHDWLQJ�D�VWDEOH�URXQG� WKDW�FDQ�EH�GURSSHG�IURP�DQ�DLUSODQH�ZLWKRXW�D�SDUDFKXWH�DQG�KDG�D�VKHOI� OLIH�RI�\HDUV�ZLWKRXW�UHTXLULQJ�DLUWLJKW�FRQWDLQHUV��+RZHYHU��WKHUH�LV�VWLOO�D�IODZ��7KH�*����+.�XVHV�D�VSLQQLQJ�ILULQJ�FKDPEHU�LQVLGH�D�VHDOHG�HQYLURQPHQW��PDNLQJ�D�JXQ�ZKHUH�KHDW�KDV�QRZKHUH�WR�JR��6XVWDLQHG�ILUH�ZLOO�HYHQWXDOO\�KHDW�WKH�FKDPEHU�WR�WKH�SRLQW�WKDW�D�QHZ�URXQG�ZLOO�LJQLWH�DV�LW�LV�ORDGLQJ�� DQG� WKH�KRW� JDVVHV�YHQW� LQWR� WKH�PDJD]LQH� WULJJHULQJ�D�PDJD]LQH�FRRNRII� WKDW�GHVWUR\V WKH�ZHDSRQ�DQG� OLNHO\� WKH�XVHU��7KH�/0*����VROYHG�WKLV�SUREOHP�E\�XVLQJ�D�F\OLQGHU�ZLWK�WKUHH�ILULQJ�FKDPEHUV��ZKLFK�GLVSHUVHV�HQRXJK�KHDW�WR�DOORZ�WKH�ZHDSRQ�WR�ILUH�����URXQGV�ZLWKRXW�D�ULVN�RI�FRRNRII�7KHUH�LV�DQRWKHU�IRUP�RI�FDVHOHVV�DPPXQLWLRQ�FXUUHQWO\�XQGHU�GHYHORSPHQW��EXW�WKDW�ZLOO�EH�GHWDLOHG�VHSDUDWHO\�&\EHU7KULOOHU�6SHFLDO�5XOHV� ,Q� WKH�1RZ� WLPHIUDPH��FDVHOHVV�DPPXQLWLRQ� LV�D� UDUH�DQG�H[SHQVLYH�SURGXFW�� VORZ��GLIILFXOW��DQG�H[SHQVLYH�WR�PDQXIDFWXUH��:KLOH�D�FKDUDFWHU�ZLOO�KDYH�WR�VSHQG�WKUHH�WLPHV�DV�PXFK�RQ�FDVHOHVV�DPPXQLWLRQ�DV�FRPSDUHG� WR� FRQYHQWLRQDO� DPPXQLWLRQ�� RQ� WKH� EULJKW� VLGH�� WKH� VDPH� FKDUDFWHU� ZLOO� HDVLO\� EH� DEOH� WR� FDUU\� WZLFH� DV�PXFK�DPPXQLWLRQ��,W�FRQIHUV�QR�DGGLWLRQDO�EHQHILW�DW�WKLV�SRLQW�
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%\� ������ FDVHOHVV� DPPXQLWLRQ�ZLOO� QRW RQO\� EH�PRUH� FRPPRQ�� EXW� LW� ZLOO� EHJLQ�PDNLQJ� LQURDGV� DV� D�PXQLWLRQ� IRU�ZHDSRQV� ILULQJ�FDVHG�DPPXQLWLRQ�DV�ZHOO��%\�������FDVHOHVV�DPPXQLWLRQ� LQ�ZHDSRQV�GHVLJQHG� IRU� LW�ZLOO� FRVW� WKH�VDPH�DV�FRPSDUDEOH� FDVHG�DPPXQLWLRQ� RI� WKH� VDPH� FDOLEHU�� 7KH� QHZ�DIWHUPDUNHW� FDVHOHVV� DPPR� IRU� ROGHU� ILUHDUPV�ZLOO� EH� VOLJKWO\�PRUH�H[SHQVLYH��%\� LWV�QDWXUH�� WKLV�DIWHUPDUNHW�FDVHOHV�DPPR�ZLOO�HPSO\�D�ZLGH�UDQJH�RI� WHQFKRORJLHV� LQ�RUGHU� WR�PHHW� WKH�IRUP� IDFWRU� UHTXLUHPHQWV� RI� ROG� EUDVV� FDUWULGJHV�� 7KH� SUHGRPLQDQW� WHFKQRORJLHV� IRU� WKLV�ZLOO� OLNHO\� EH� WKH� XVH� RI� D�JURRYHG�ERDWWDLO� W\SH�EXOOHW� WKDW� WKH�SURSHOODQW�FDQ�DGKHUH� WR��RU� WKH�XVH�RI�JURRYHG�VDERWV�DQG�VXEFDOLEHU�EXOOHWV��PHDQLQJ�WKH�JXQ�DFWXDOO\� ILUHV� D� VPDOOHU� EXOOHW� WKDQ� LWV� FDOLEHU� VXJJHVWV�� 7KLV� DPPXQLWLRQ� ZLOO� FRVW� ���� PRUH� WKDQ� WKH� WUDGLWLRQDO� FDVHG�DPPXQLWLRQ��DQG�ZLOO� UDLVH�WKH�ZHDSRQ�UHOLDELOLW\�RI�ROGHU�JXQV�E\�RQH�OHYHO���$�FKDUDFWHU�ZLOO�EH�DEOH�WR�FDUU\�WZLFH�DV�PXFK�DPPXQLWLRQ�� 7KHVH� DIWHUPDUNHW� FDVHOHVV�PXQLWLRQV� GR�±�� GDPDJH� SHU� ��� SRLQWV� RI� GDPDJH� WKH\� FDXVH�� ,Q� WKH� SUHYLRXVO\�PHQWLRQHG�H[DPSOH�RI�D��PP�K\GURVKRFN�EXOOHW�� LW�ZRXOG�GR�������'��GDPDJH��RU�����'��GDPDJH��7KH\�ZLOO�DOVR�VXIIHU�D�YDULHW\�RI�EDOOLVWLFV�SUREOHPV��UHVXOWLQJ�LQ�D�±��SHQDOW\�DSSOLHG�WR�WKH�ZHDSRQV�DFFXUDF\�%\� ������ FDVHOHVV� DPPXQLWLRQ� WHFKQRORJ\� ZLOO� QRW� OLNHO\� FORVHO\� UHVHPEOH� LWV� SUHGHFHVVRUV�� 2QH� VLQJOH� FDVHOHVV�WHFKQRORJ\�ZLOO�UHSODFH�DOO�WKH�GLYHUJHQW�DQG�FRPSHQVDWRU\�WHFKQRORJLHV�RI�WKH�SUHYLRXV����\HDUV��7KH�FDVHOHVV�DPPXQLWLRQ�RI������ZLOO�E\�D�F\OLQGHU�RI�SURSHOODQW�WKDW�HQFDVHV�D�VSLUDOO\�JURRYHG�EXOOHW��DYDLODEOH�ZLWK�D�ULJKW�KDQG�RU�OHIW�KDQG�WZLVW��7KHVH�VSLUDO� JURRYHV� UXQ� WKH� HQWLUH� OHQJWK� RI� WKH� URXQG�� DW� WKH� YHU\� IURQW� SURYLGLQJ� DWWDFKPHQW� IRU� D� Q\ORQ� QRVHFRQH� DQG� WKH�UHPDLQGHU� RI� WKH� JURRYH� SURYLGLQJ� DWWDFKPHQW� RI� WKH SURSHOODQW�� 7KH� Q\ORQ� QRVH� VHUYHV� WR� DVVLVW� WKH� ORDGLQJ�PHFKDQLVP��SDUWLFXODUO\�LQ�ROGHU�ILUHDUPV��DQG�LV�VHOI�GLVFDUGLQJ�RQFH�WKH�EXOOHW�OHDYHV�WKH�PX]]OH��7KH�JURRYH��ERXJKW�WR�PDWFK�WKH�WZLVW�RI�D�EDUUHO¶V�ULIOH��ZLOO�EH�OHIW�EDUH�DIWHU�WKH�URXQG�OHDYHV�WKH�EDUUHO��KHOSLQJ�WR�SURYLGH�DQ�LQIOLJKW�VSLQ�RQ�WKH�EXOOHW��DOORZLQJ�QHZ�ILUHDUPV�WR�EH�FUDIWHG�ZLWK�VPRRWKERUH�EDUUHOV��%\�XWLOL]LQJ�EXOOHWV�ZLWK�WKH�VDPH�WZLVW�DV�WKH�ZHDSRQ¶V�EDUUHO��WKH�EDUUHO�ULIOLQJ�ZLOO�QRW�KDYH�D�VHULRXV�QHJDWLYH�HIIHFW�RI�WKH EXOOHWV�DHURG\QDPLFV��ZKLFK�ZRXOG�RWKHUZLVH�KDSSHQ�LI�WKH�EXOOHW�KDG�DQ�RSSRVLWH�WZLVW��6R��LQ�WKH������HUD��DOO�ILUHDUPV�ZLOO�EHQHILW�IURP�WKH�IDFW�WKDW�DPPXQLWLRQ�FRVWV�WKH�VDPH�UHJDUGOHVV�ZKHWKHU�LW�LV�FDVHG�RU� FDVHOHVV�� DQG�FDVHOHVV�DPPXQLWLRQ�ZHLJKV�RQH� WKLUG�DV�PXFK�DV�FDVHG�DPPXQLWLRQ��:LWK� WKH������HUD�ZHDSRQV�XVLQJ�VPRRWKERUH� EDUUHO� WHFKQRORJLHV�� WKH\� ZLOO� DOO� GR� ��'��� GDPDJH�� UDWKHU� WKDQ� ��'��� �7KH� +\GUDVKRFN� ZRXOG� GR� ����'����UDWKHU� WKDQ� ����'���� 7KH\�ZLOO� DOVR� JDLQ� ���$&&��$OO� ROGHU� JXQV�� EH� WKH\� IURP� WKH�1RZ�HUD� RU� WKH� ����� HUD��ZLOO� JDLQ� ���GDPDJH�LI�WKH�EXOOHWV�DUH�WKH�VDPH�WZLVW�DV�WKH�EDUUHO��RU�QRUPDO�GDPDJH�ZLWK�D�±��$&&�SHQDOW\�LI�WKH�EXOOHWV�DUH�WKH�RSSRVLWH�WZLVW��$QG�WKH�*����ZLOO�VWLOO�UHTXLUH�VSHFLDOO\�PDQXIDFWXUHG�VTXDUH�DPPXQLWLRQ�'��� 0RGHUQ� 5ROHSOD\LQJ� *DPH� 6SHFLDO� 5XOHV� '��� 0RGHUQ� FRYHUV� ZKDW� LV� HIIHFWLYHO\� WKH� 1RZ� HUD� RI� WKH�&\EHU7KULOOHU� WLPHOLQH��8QGHU�'���0RGHUQ��FDVHOHVV�DPPXQLWLRQ� LV�PDQXIDFWXUHG� VSHFLILFDOO\� IRU� WKH�ZHDSRQV� WKDW� XVH� WKLV�DPPXQLWLRQ�DQG�QR�RWKHU��7KXV��WKH�DPPXQLWLRQ�JDLQV�QR�UHDO�EHQHILW�RWKHU�WKDQ�ZHLJKLQJ�KDOI�DV�PXFK�DV�HTXLYDOHQW�FDVHG�DPPXQLWLRQ�DQG�WKH�ZHDSRQ�LV�FRQVLGHUHG�RQH�VWHS�KLJKHU�IRU�UHOLDELOLW\��7KHUH�LV�QR�3XUFKDVH�'&�PRGLILHU��DV�WKH�3XUFKDVH�'&�IRU�FDVHOHVV�DPPXQLWLRQ�PXVW�EH�GHWHUPLQHG IRU�HDFK�JXQ�WKDW�XVHV�WKLV�WHFKQRORJ\�)XGJH�6SHFLDO�5XOHV� ���ERQXV�WR�KLW�LQ�ORZ�OLJKW�FRQGLWLRQV�$FWLRQ��6\VWHP�5XOHV� ���WR�KLW�GXULQJ�ORZ�OLJKW�VLWXDWLRQV�&RUURVLYH�$PPXQLWLRQ&RQWUDU\� WR� ZKDW� \RX¶UH� WKLQNLQJ�� WKHVH� DUH� QRW� EXOOHWV� WKDW�PDNH� WKHLU� WDUJHWV� UXVW�� FRUURGH�� RU� VXIIHU� DFLG� EXUQV���:KDW� LW� UHSUHVHQWV� LV�D�SHULRG�IURP�WKH�����¶V�WR�WKH�����¶V� LQ�ZKLFK�DPPXQLWLRQ�SURSHOODQW�ZDV�QRW�VLPSO\�JXQSRZGHU��EXW�KDG�D�QXPEHU�RI�DGGLWLYHV�DQG�SUHVHUYDWLYHV�DGGHG�WR�WKHP���7KH�UHVXOW�ZDV�DPPXQLWLRQ�ZLWK�DQ� LQGHILQLWH�VKHOI� OLIH�� ,W� LVQ¶W�XQFRPPRQ�WKDW�D�KXQGUHG�\HDU�ROG�ER[�RI�DPPXQLWLRQ�EH�GLVFRYHUHG��HYHU\� ODVW�URXQG�RI�ZKLFK�ZLOO� ILUH�VXFFHVVIXOO\� IURP�D�JXQ��'RHVQ¶W�PDWWHU�LI�LW¶V�GDPS��ZHW��PROG\��FRYHUHG�LQ�FREZHEV��FRUURGHG��HWF��%XW�WKHUH�DUH�WZR�SUREOHPV���)LUVW��WKLV�DPPXQLWLRQ�GRHVQ¶W�EXUQ�FOHDQ��,W�ZLOO�OHDYH�GHEULV�LQ�\RXU�JXQ�EDUUHO�DQG�IRXO�XS�WKH�ZHDSRQ�TXLWH�TXLFNO\��6HFRQG��WKH�GHEULV�LV�FRUURVLYH��)LUH����URXQGV�RI�WKLV�VWXII�WKURXJK�\RXU�JXQ�DQG�GRQ¶W�FOHDQ�LW��LQ�OHVV� WKDQ� D�ZHHN�� \RX¶OO� EH� VKRSSLQJ� IRU� D� QHZ�EDUUHO�� 7KLV� VWXII�ZLOO� HYHQ� GHVWUR\� D� FKURPH�EDUUHO� OLQLQJ�� VXUSULVLQJ� VLQFH�FKURPH� SODWLQJ�ZDV� ILUVW� GRQH� WR� FRPSHQVDWH� IRU� WKH� GDPDJH� WKLV� DPPXQLWLRQ� FDQ� GR� WR� \RXU� JXQ�� $GGLWLRQDOO\�� D� VORSS\�PDQXIDFWXUHU�PLJKW�GR�WKLQJV�OLNH�LQVHUW�VWHHO�MDFNHWHG�EXOOHWV�LQWR�WKH�URXQG��� L�H��WKH�*UHHQHU�([SHULPHQWV�GHVFULEHG�LQ�WKH�VHFWLRQ� RQ� 0XOWLEDOO� DPPXQLWLRQ��� ZKLFK� ZRXOG� DOVR� EH� DWWDFNHG� E\� WKH� FRUURVLYH� QDWXUH� RI� WKH� SURSHOODQW�� UHVXOWLQJ� LQ�DPPXQLWLRQ�WKDW�FDQ�UXSWXUH�RYHU�WLPH�DV�WKH�EXOOHW�H[SDQGV�ZKHQ�LW�UXVWV�%HFDXVH�RI�WKLV��WKHUH�DUH�YHU\�IHZ�PDQXIDFWXUHUV�RI�WKLV�W\SH�RI�DPPXQLWLRQ�DQ\�ORQJHU��0RVW�RI�WKLV�DPPXQLWLRQ�ZLOO�EH� LQ� WKH� IRUP�RI�ROG�PLOLWDU\�VXUSOXV��&XUUHQW�VXSSO\�H[SHQGLWXUH�SURJUDPV�IRU�PRVW� ODUJH�VFDOH�PXQLWLRQV�SXUFKDVHUV�GRQ¶W�ZDUUDQW� WKH� QHHG� IRU� DPPXQLWLRQ� WKDW� KDV� D� VKHOI� OLIH� ORQJHU� WKDQ� ILYH� RU� WHQ� \HDUV�� DQG� FXUUHQW� DPPXQLWLRQ� SURSHOODQW�WHFKQRORJLHV�SURYLGH�VKHOI�OLYHV�RI�PRUH�WKDQ�VXIILFLHQW�GXUDWLRQ�7KLV� IRUP� RI� DPPXQLWLRQ� LV� GHWDLOHG� IRU� WKRVH� SOD\LQJ� ZLWKLQ� WKH� HUD� LQ� ZKLFK� WKLV� W\SH� RI� DPPXQLWLRQ� ZDV�PDQXIDFWXUHG�� IRU� LQVWDQFH��::,�� WKH�86�0DULQHV¶�%DQDQD�:DUV� LQ� FHQWUDO�$PHULFD�GXULQJ� WKH�����¶V��3URKLELWLRQ�DQG� WKH�JDQJVWHU�HUD��RU�HYHQ�WKH�HDUO\�\HDUV�RI�::��&\EHUWKULOOHU�5XOHV� 7KLV�W\SH�RI DPPXQLWLRQ�UHGXFHV�D�ZHDSRQ¶V�UHOLDELOLW\�E\����DQG�FRVWV�KDOI� WKH�SULFH�RI�QHZO\�PDQXIDFWXUHG�DPPXQLWLRQ�'���0RGHUQ�5ROHSOD\LQJ�*DPH�6SHFLDO�5XOHV� 7KLV�W\SH�RI�DPPXQLWLRQ�UHGXFHG�UHOLDELOLW\�E\���IRU�FULWLFDO� IDLOXUH�FKHFNV��3XUFKDVH�'&�0RGLILHU� ����)XGJH�6SHFLDO�5XOHV� ���ERQXV�WR�KLW�LQ�ORZ�OLJKW�FRQGLWLRQV�$FWLRQ��6\VWHP�5XOHV� ���WR�KLW�GXULQJ�ORZ�OLJKW�VLWXDWLRQV�
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&DUWULGJH $%%5 7\SH

%XOOHW:W��JP� 9HO��P�V� 3HQ 7RWDO�'LVUXSW�
3HU�,QFK�'LVUXSW� 4W\� :W��NJ� &RVW (QHUJ\��IW�/EV� 1RWHV*HQHULF�&DUWULGJHV����/RQJ�5LIOH������[���PP5� ����/5 3 ���� ��� ���� ���� ���� ���� �� ��� ���������6KRUW�0DJQXP ����60 3 ��� ��� ���� ���� ���� ����� ��� �������$&3�����[����PP� ����$&3 3 ���� ��� ���� ���� ���� ���� �� �� ������$&3������[��PP5� ����$&3 3 ��� ��� �� ���� ���� ���� �� ��� ���

����0DJQXP ����0DJ 3 ��� ��� �� ��� ���� ��������0DJQXP���[��PP5� �����0DJ 3 ��� ��� ���� ���� ���� �� ��� �� ���
�����6L* �����6LJ 3 � ��� ���� ��� ���� ���
�����$XWRPDWLF���[��PP�

�����$XWR�RU������$&3 3 ��� ��� ���� ��� ��� ���� �� ��� ���
����6SHFLDO���[��PP5� ����6SHF 3 ��� ��� �� ���� ���� ���� �� ��� �������6SHFLDO�0DWFK ���6S0 3 ��� ��� ���� ���� ���� �������6	:����[��PP� ����6: 3 ��� ��� �� ��� ���� ���� �� ��� �������$FWLRQ�([SUHVV�������[��PP� ����$( 3 �� ��� ���� ���� ���� ���� �� ��� ���
����$&3�������[��PP� ����$&3 3 �� ��� ���� ���� ���� ���� �� �� �������PP ���� 3 ���� ��� ���� ���� ���� ������PP�7RNDUHY �����77 3 ��� ��� ���� ���� ���� �������PP ���� 3 ��� ��� ���� ���� ���� ����PP�0DNDURY���[��PP������ �PP�0 3 ���� ��� �� ���� ���� ���� �� ��� ����PP�3DUDEHOOXP���[��PP� �PP�3 3 ��� ��� ���� ���� ���� ���
�PP�/DUJR���[��PP� �PP/ 3 � ��� ���� ���� ���� ����PP�6KRUW ��6KRUW 3 ��� ��� ���� ���� ��� �����PP�&ROW����[��PP� ��PP& 3 �� ��� ���� ���� ���� ���� �� ��� ���
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&DUWULGJH $%%5 7\SH
%XOOHW:W��JP� 9HO��P�V� 3HQ 7RWDO�'LVUXSW�

3HU�,QFK�'LVUXSW� 4W\� :W��NJ� &RVW (QHUJ\��IW�/EV� 1RWHV6SHFLILF�&DUWULGJHV
�,QGLFDWHV�D�PLOLWDU\�LVVXH�URXQG�DQG�GDWD�LV�FDOFXODWHG�DFFRUGLQJ�WR�WKH�XVH�RI�DQ�)0-�WXPEOHU��UDWKHU�WKDQ�D�FRPPHUFLDO�FLYLOLDQ�XVH�)0-�EXOOHW��[��PP�.ROLEUL �[�� 3 ���� ��� � ����� ������� � ��� �� ��� 0LQLDWXUH�3LVWRO�URXQG��SURGXFHG�� IW�OEV�RI�HQHUJ\���������*RYHUQPHQW ������ 5 ����� ��� ���� �� ���� ����
�[��PP�$,:6
 $,:6 5 ��� ��� ���� ���� ��� ������ &RPSRVLWH�FDUWULGJH�URXQG�IRU�$,:6�1�������[���PP�%DOO
 �1� 5 ���� ��� ���� ���� ��� ����� 5XVVLDQ�����PP�%DOO�����FP� JURXS�7������PP�7UDFHU �7� 5 ���� ��� ���� ��� ���� ����� 5XVVLDQ�WUDFHU����FP�JURXS'0��������[���PP
 '0�� 5 ��� ��� ���� ���� ���� ���� )LQDO�IRUP�IRU�WKH�FDVHOHVV�DPPR�IRU�*����/�������[��PP�7UDFHU /��� 3 � ��� �� ���� ���� ���� � ��� ��� 7UDFHU�YHUVLRQ�RI�WKH�66����0�������[��PP�0DXVHU 0��� 5 � ��� ���� ���� ���� ���� ��� 0����3UDFWLFH�JDOOHU\�URXQG�0�������[��PP�0DXVHU�0��� 0������ 5 ���� ��� ���� ���� ���� ���������

��������
������ ���� 0����URXQGQRVH

0�������[��PP�0DXVHU�0��� 0������ 5 � ��� �� ���� ���� ���� 0����ERDWWDLO
0�������� ����������[���PP� 0���� 5 ���� ��� ���� ����� ���� ���� 2ULJLQDO���� ����86�PLOLWDU\�FDUWULGJH�0���������������[���PP� 0� 5 ����� ��� ���� ����� ���� ���� ::��86�URXQG0������&DUELQH����� ��[���PP� 0��&DU 5 ��� ��� �� ���� ���� ��� ::��86�&DUELQH�URXQG�0���������%DOO�������[���PP� 0����� 5 ���� ��� ���� ���� ���� ���� ::��86�URXQG0���������$3�������[���PP� 0������$3 5 ����� ��� ���� �� ���� ���� ::��86�URXQG0������%0*�%DOO 0� ��� 5 �� ��� ���� ������ ���� ������0������PP�1$72�$3 0� 5 ���� ��� ���� ���� ���� ���� 2OGHU�86�$3�URXQG�0�������%0*�7UDFHU 0�� 5 ���� ��� �� ����� ���� ������0�������%0*�7UDFHU 0�� 5 ���� ��� ���� ����� ���� ������0�������%0*�%DOO
 0�� 5 ���� ��� ���� ������ ����� ������0�������PP�$3 0�� 5 ��� ��� ���� ���� ���� ������ 2OGHU�86�$3�URXQG0�������PP�7UDFHU 0�� 5 ��� ��� ���� ���� ���� ������
0�������PP�%ORF�%DOO
 0��5 5 � ��� ���� ���� ���� ������ 6RYLHW�����[��PP�% DOO�DPPR�0�������PP�%ORF�6LOHQFHU
 0��5�6 5 ���� ��� �� ���� ���� ��� 6RYLHW�����[��PP�FROG �ORDGHG�DPPR�0�������PP�%ORF�7UDFHU 0��5�7 5 ��� ��� ���� ���� ���� ������
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&DUWULGJH $%%5 7\SH
%XOOHW:W��JP� 9HO��P�V� 3HQ 7RWDO�'LVUXSW�

3HU�,QFK�'LVUXSW� 4W\� :W��NJ� &RVW (QHUJ\��IW�/EV� 1RWHV6SHFLILF�&DUWULGJHV
�,QGLFDWHV�D�PLOLWDU\�LVVXH�URXQG�DQG�GDWD�LV�FDOFXODWHG�DFFRUGLQJ�WR�WKH�XVH�RI�DQ�)0-�WXPEOHU��UDWKHU�WKDQ�D�FRPPHUFLDO�FLYLOLDQ�XVH�)0-�EXOOHW�0�������PP�1$72�%DOO
 0�� 5 ���� ��� �� ���� ���� ������ VWDQGDUG�1$72�����PP�URXQG��86�GHVLJQDWLRQ�0��������PP�/RQJ�5DQJH 0��� 5 ���� ��� ���� ����� ���� ���� /RQJ�UDQJH�1$72�VWDQGDUG�URXQG�����WR�KLW��
0��������PP�1$72�%DOO
 0��� 5 ���� ���� �� ���� ���� ������

8VHG�LQ�ROGHU�1$72�VWDQGDUG�ILUHDUPV�ZLWK�D�� �LQ����EDUUHO�WZLVW��&RSSHU�MDFNHW�0��������PP�1$72�7UDFHU 0��� 5 ���� ��� ���� ��� ���� ����
0��������PP�1$72�3UDFWLFH 0��� 5 �� �

)XOO�FKDUJH�EODQN�YHUVLRQ�1$72�VWDQGDUG�URXQG�IRU�WUDLQLQJ�SXUSRVHV�ZLWK�0,/(6�
0�����PP�1$72�%DOO
 0��� 3 ���� ��� ���� ���� ���� ��� 6WDQGDUG�1$72��[��PP�3DUDEHOOXP�1$72�DPPR�
0��������PP�1$72�%DOO
 0��� 5 � ���� �� ���� ���� ���� )RU�1$72�ZHDSRQV�ZLWK�D���LQ���WZLVW��*UHHQ�WLS�0��������PP�1$72�7UDFHU 0��� 5 ���� ��� ���� ��� ���� ���� 7UDFHU�YHUVLRQ�RI�0�����2UDQJH�WLS�0��������PP�1$72�$3 0��� 5 ��� ��� ������PP ���� ���� ���� /DWHVW�86�DUPRU �SLHUFLQJ�URXQG�0��������PP�1$72�$3 0��� 5 ���� ���� ������PP ��� ���� ���� /DWHVW�86�DUPRU �SLHUFLQJ�URXQG��%ODFN�WLS�
0�������PP�+($% 0���� * ��� �� ���� ��� $LUEXUVWLQJ�JUHQDGH�URXQG�IRU�WKH�0����6$%5�3$%���� [���PP
 3$%�� 5 ���� ��� ���� � ���� ����� 5XVVLDQ�VXEVRQLF�DUPRU�SLHUFLQJ�URXQG��6-(6&�
3UHWRULD��PP 3UHW�� 3 ��� ��� ��� ���� ��� ����� 8VHG�LQ�WKH�3UHWRULD�,)$��+ROORZSRLQW�6E�������[��PP�6XEVRQLF
 6E��� 3 ��� ��� ���� ��� ���� ���� ��� ��� ����� 6XEVRQLF�YHUVLRQ�RI�66������UDQJH�RI����PHWHUV�
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&DUWULGJH $%%5 7\SH
%XOOHW:W��JP� 9HO��P�V� 3HQ 7RWDO�'LVUXSW�

3HU�,QFK�'LVUXSW� 4W\� :W��NJ� &RVW (QHUJ\��IW�/EV� 1RWHV6SHFLILF�&DUWULGJHV
�,QGLFDWHV�D�PLOLWDU\�LVVXH�URXQG�DQG�GDWD�LV�FDOFXODWHG�DFFRUGLQJ�WR�WKH�XVH�RI�DQ�)0-�WXPEOHU��UDWKHU�WKDQ�D�FRPPHUFLDO�FLYLOLDQ�XVH�)0-�EXOOHW�63�����[���PP
 63�� 5 �� ��� ���� ���� ���� ����� 6RYLHW�6XEVRQL F�VQLSHU�URXQG63�����[���PP
 63�� 5 �� ��� ���� ��� ���� ����� 6RYLHW�6XEVRQLF�DUPRU�SLHUFLQJ�URXQG��6-(6&66��������PP�1$72�%DOO
 66��� 5 � ��� ���� ���� ���� ���� 1$72�(XURSHDQ�HTXLYDOHQW�RI�WKH�0����URXQG�66��������[���PP�%DOO
 66��� 3 � ��� ���� ��� ���� ���� � ��� ���7�������[��PP�3UDFWLFH 7��� 3 ���� ��� ���� ���� ���� ���� ���� ��� ��� 3UDFWLFH�YHUVLRQ�RI�66���
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''DDPPDDJJH�E\�&DH�E\�&DUUWWUULLGJGJHH&DOLEHU $EEU� &\EHUWKULOOHU '�� )8'*( $FWLRQ� *DPH�� *DPH��*HQHULF�&DUWULGJHV����/RQJ�5LIOH������[� ��PP5� ����/5 ���'� �G� � �G�����6KRUW�0DJQXP ����60 ���'� �G� � �G�������$&3�����[����PP� ����$&3 ���'� �G� � �G�������$&3������[��PP5� ����$&3 ���'� �G� � �G�������0DJQXP ����0DJ ���'� �G� � �G��������0DJQXP���[��PP5� �����0DJ ����'� �G� � �G������6L*� �����6LJ ���G� �G� � �G��������$XWRPDWLF���[��PP� �����$XWR�RU������$&3 ���'� �G� � �G�����6SHFLDO���[��PP5� ����6SHF ���'� �G� � �G�������6SHFLDO�0DWFK ���6S0 ���'� �G� � �G�����6	:����[��PP� ����6: ����'� �G� � �G�����$FWLRQ�([SUHVV�������[��PP� ����$( ����'� �G� � �G�������$&3�������[��PP� ����$&3 ����'� �G� � �G�������PP ���� ���'� �G� � �G�������PP�7RNDUHY �����77 ���'� �G� � �G�����PP ���� ���'� �G� � �G����PP�0DNDURY���[��PP� �PP�0 ���'� �G� � �G��PP�3DUDEHOOXP���[��PP� �PP�3 ���'� �G� � �G����PP�/DUJR���[��PP� �PP/ ���'� �G� � �G��PP�6KRUW ��6KRUW ���'� �G� � �G�����PP�&ROW����[��PP� ��PP& ����'� �G� � �G�6SHFLILF�&DUWULGJHV
�,QGLFDWHV�D�PLOLWDU\�LVVXH�URXQG�DQG�GDPDJ H�LV�FDOFXODWHG�DFFRUGLQJ�WR�WKH�XVH�RI�DQ�)0-�WXPEOHU��UDWKHU�WKDQ�D�FRPPHUFLDO�FLYLOLDQ�XVH�)0-�EXOOHW��[��PP�.ROLEUL �[�� �'� �G� � �G��������*RYHUQPHQW ������ ����G� �G�� � �G����[��PP�$,:6
 $,:6 ����'� �G� � �G����1�������[���PP�%DOO
 �1� ����'� �G� � �G����7������PP�7UDFHU �7� ����'� �G� � �G���'0��������[���PP
 '0�� ����'� �G� � �G���/�������[��PP�7UDFHU /��� ���'� �G� � �G�0�������[��PP�0DXVHU 0��� ���'� �G� � �G���0�������[��PP�0DXVHU�0��� 0������ ����'� �G� � �G���0�������[��PP�0DXVHU�0��� 0������ ����'� �G� � �G�0�������� ����������[���PP� 0���� ����'� �G� � �G�0���������������[���PP� 0� ����'� �G� � �G�0������&DUELQH�������[���PP� 0��&DU ����'� �G� � �G���0���������%DOO�������[���PP� 0����� ����'� �G�� � �G���0���������$3�������[���PP� 0������$3 ����'� �G���� � �G���0������%0*�%DOO 0����� �����'� �G�� � �G�0������PP�1$72�$3 0� ����'� �G���� � �G���0�������%0*�7UDFHU 0�� �����'� �G�� � �G�0�������%0*�7UDFHU 0�� �����'� �G�� � �G�0�������%0*�%DOO
 0�� �����'� �G�� � �G�0�������PP�$3 0�� ����'� �G���� � �G���0�������PP�7UDFHU 0�� ����'� �G�� � �G�0�������PP�%ORF�%DOO
 0��5 ����'� �G�� � �G���0�������PP�%ORF�6LOHQFHU
 0��5�6 ����'� �G� � �G���0�������PP�%OR F�7UDFHU 0��5�7 ����'� �G�� � �G���0�������PP�1$72�%DOO
 0�� ����'� �G�� � �G���0��������PP�/RQJ�5DQJH 0��� ����'� �G�� � �G�0��������PP�1$72�%DOO
 0��� ����'� �G�� � �G���0��������PP�1$72�7UDFHU 0��� ����'� �G� � �G�0��������PP�1$72�3U DFWLFH 0��� � � � �0�����PP�1$72�%DOO
 0��� ����'� �G� � �G���0��������PP�1$72�%DOO
 0��� ����'� �G�� � �G���0��������PP�1$72�7UDFHU 0��� ����'� �G� � �G���0��������PP�1$72�$3 0��� ����'� �G���� �� �G�0��������PP�1$72�$3 0��� ���'� �G���� � �G���0�������PP�+($% 0���� �'�V �G����¶U� ����¶U �G�
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3$%���� [���PP
 3$%�� ����'� �G����� ����� �G���3UHWRULD��PP 3UHW�� �����'� �G� � �G���6E�������[��PP�6XEVRQLF
 6E��� ����'� �G� � �G���63�����[���PP
 63�� ����'� �G� � �G���63�����[���PP
 63�� ����'� �G������ ������ �G���66��������PP�1$72�%DOO
 66��� ����'� �G� � �G�66��������[���PP�%DOO
 66��� ����'� �G� � �G�7�������[��PP�3UDFWLFH 7��� ���'� �G� � �G�
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:KDW
V�D�OLWWOH�ZHDSRQ�XQUHOLDELOLW\�ZLWK�WKH�IXQ�HIIHFWV�WKDW�XQUHOLDELOLW\�FDQ�FDXVH"

0LVILUH�7DEOH$PPR�0LVILUH :HDSRQ�0LVILUH (IIHFW����� ����� 0LVILUH��7KH�URXQG�LV�D�GXG�LQ�WKH�FKDPEHU�DQG�PXVW�EH�FOHDUHG�PDQXDOO\������ ����� +DQJILUH��7KH�URXQG�LV�D�GXG�LQ�WKH�FKDPEHU��EXW�ZLOO�GLVFKDUJH�DW�UDQGRP�VRPHWLPH�LQ�WKH�QH[W�WZR�PLQXWHV���'����VHFRQGV������ ����� 6WRYHSLSH��7KH�URXQG�ILUHV��EXW�WKH�FDVLQJ�MDPV�LQ�WKH�HMHFWLRQ�SRUW��2U�WKH�ZHDSRQ�ZLOO�MDP�XS�LQ�VRPH�RWKHU�IDVKLRQ��VXFK�DV�D�EXOJHG�FDVLQJ��0DNH��D�UHIOH[�RU�GH[WHULW\�FKHFN�WR�FOHDU�WKH�URXQG�PDQXDOO\��,I�WKH�FKHFN�IDLOV��WKH�JXQ�PXVW�EH�EURNHQ�GRZQ�DQG�UHDVVHPEOHG�WR�FOHDU�WKH�MDP������ ����� &RRN�RII��7KH�URXQG�GHWRQDWHV� LQ�WKH�FKDPEHU�DV�LW� LV�ORDGLQJ�IRU�RQH�UHDVRQ�RU�DQRWKHU��7KLV�GHVWUR\V�WKH�ZHDSRQ��5ROO��'����2Q�D UROO�RI������WKH�GHWRQDWLRQ�LQ�WKH�FKDPEHU�YHQWV�VXIILFLHQW�JDV�LQWR�WKH�PDJD]LQH�WR�FDXVH�WKH�UHPDLQLQJ�URXQGV�LQ�WKH�PDJD]LQH�WR�GLVFKDUJH�DV�ZHOO��*R�VHH�ZKDW�\RX�FDQ�GR�DERXW�EX\LQJ�\RXUVHOI�D�QHZ�KDQG������ ����� %DFNEODVW�� 7KH� SRZGHU� GRHVQ
W� EXUQ� SURSHUO\� DQG� YHQWV� DQ� DEQRUPDO� DPRXQW� RI� SDUWLFXODWH�PDWWHU� EDFN�DW� WKH�VKRRWHU�� �7DNH�RQH�SRLQW� RI� GDPDJH� IURP�H[FHVV�SRZGHU� EXUQV�DQG�\RXU�YLVLRQ�LV�REVFXUHG�IRU��'��PLQXWHV������ )LULQJ�3LQ�%UHDNV��7KH�JXQ� LV� XVHOHVV�XQWLO� \RX� UHSODFH� WKH� ILULQJ�SLQ� 0D\EH� WKH�JXQ�ZLOO� GR�VRPH�GDPDJH� LI� \RX� WKURZ� LW�DW� VRPHRQH��$OWHUQDWHO\�� VRPH�RWKHU�SLHFH�� OLNH�D� UHFRLO� VSULQJ��WULJJHU�OLQNDJH��PDJD]LQH�FDWFK��HWF��ZLOO�EUHDN������ 2XFK�� 'URS� WKH� ZHDSRQ��:DVWH� DQ� DFWLRQ� WKH� QH[W� WXUQ� WR� SLFN� LW� XS�� -XVW� EH� JODG� LW� GLGQ
W�GLVFKDUJH������ %LJ�2XFK��<RX�GURSSHG�\RXU�JXQ�DQG�LW�GLVFKDUJHV��5ROO��G�����������%XOOHW�VWULNHV�\RX���������%XOOHW�VWULNHV�DQ�DOO\���������6WULNHV�DQ�HQHP\���������6WULNHV�DQ� LQQRFHQW�E\VWDQGHU����������ULFRFKHWV�D�IHZ�WLPHV�DQG�VFDUHV�WKH�KHOO�RXW�RI�HYHU\RQH������ 'RQ
W�*R�'DQFLQJ��/RVH�\RXU�EDODQFH�DQG�VWXPEOH��'H[WHULW\�RU�UHIOH[�FKHFN�WR�UHPDLQ�VWDQGLQJ��,I� \RX� IDOO� GRZQ�� \RX� FDQ� HLWKHU�ZDVWH�DQ� DFWLRQ� QH[W� URXQG� WR� VWDQG�RU� ILUH� IURP�D� VLWWLQJ� RU�SURQH�SRVLWLRQ������ 2RSV��6KRRW�D IULHQG��� %LJ�2RSV��6KRRW�D�IULHQG�IRU�DQ�DXWRPDWLF�FULWLFDO�KLW������ 7KDW�:DV�'XPE��<RX�PDQDJH�WR�VKRRW�\RXUVHOI��� $QG�7KLV�,V�'XPEHU��6KRRW�\RXUVHOI�IRU�DQ�DXWRPDWLF�FULWLFDO�KLW�
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7KLV� ZHDSRQ� LV� D� �PP� 3DUDEHOOXP�VXEPDFKLQHJXQ�XVHG�E\�WKH�&URDWLDQ�DUP\�DV�D�UHFRQ�DQG� OLJKW� ZHDSRQ�� DOVR� VXSSOLHG� WR� DUPRUHG� YHKLFOH�FUHZV�DQG�RIIHUHG�DV�D�3HUVRQDO�'HIHQVH�:HDSRQ�IRU�QRQ�FRPEDWDQWV�� 7KH� ZHDSRQ� LV� D� &URDWLDQ��PRGHUQL]DWLRQ�� RI� WKH� %HUHWWD� 30���6� 60*��IHDWXULQJ� WKH� VDPH� 6DIH�� 6LQJOH� 6KRW� DQG� )XOO�$XWR�ILUH� WULJJHU� � JURXS� RI� WKH� %HUHWWD�� 6LQFH� JDLQLQJ�LQGHSHQGHQFH�� &URDWLD� XVHV� LW� DV� RQH� RI� WKH�UHSODFHPHQW� ZHDSRQV� IRU� DOO� LWV� YDULRXV� %ORF� FDOLEHU�ZHDSRQV� ��[��PP�� ����PP� %ORF�� ����PP� %ORF�� LQ�RUGHU�WR�HVWDEOLVK�WKH�FRQIRUPLW\�ZLWK�1$72�ZHDSRQV�WKDW� ZLOO� PDNH� LW� HDVLHU� IRU� &URDWLD� WR� JDLQ� HQWU\� LQWR��WKH�(XURSHDQ�8QLRQ��0DJD]LQHV�DUH�DYDLODEOH�IRU�LW�LQ����� ���� DQG� ��� URXQG� FDSDFLWLHV�� $� GHWDFKDEOH�VLOHQFHU�VXSSUHVVRU� LV�DOVR�DYDLODEOH� IRU� WKH ZHDSRQ���$WWDFKLQJ�LW�QHDUO\�GRXEOHV�WKH�ZHDSRQ
V� OHQJWK��8QIRUWXQDWHO\�� WKH�ZHDSRQ�KDV�EHHQ�DGRSWHG�H[WHQVLYHO\�DV�D�FULPLQDO�ZHDSRQ�LQ�IRUPHU�(DVWHUQ�%ORF�QDWLRQV��,W
V�QDPH�PHDQV��KRQRU��

:HDSRQ $JUDP�����0DQXIDFWXUHU <HDU �����1DWLRQ &URDWLD&DOLEHU �PP�3DUDEHOOXP 0DJV ����������$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG ����NJ 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
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&\EHUWKULOOHU

:HDSRQ 7\SH $&& &RQ $Y &DOLEHU '0 $PPR 5DWH�RI�)LUH 5HO
(IIHFW��5DQJH��PHWHUV�

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW

$JUDP����� 60* � - 0 �PP�3 � �� ��>66@����>$%@�����>$@�����>&@ 67 ��� ��� ��� ����
6SHFLDO�5XOHV
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ
$JUDP����� �G� �� EDOOLVWLF �� 6$��$ ���������� 0G ��OE �� 5HV����
6SHFLDO�5XOHV
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV$JUDP����� �������� 6$��$��& *RRG )DLU � ����6SHFLDO 5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV
$JUDP����� �G��� 3�/ �� �� � ��� ���� ���������� ��� ����6SHFLDO�5XOHV�
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7KH� $PHULFDQ� ���� LV� D� SRWHQW� VPDOO� FDOLEHU�VXEPDFKLQH� JXQ� FDSDEOH� RI� HDVLO\� FRPSHWLQJ� ZLWK� WKH�PDQ\�QHZ�3':�FRQFHSW�ZHDSRQV�OLNH�WKH�)1�+HUVWDO�3���� RU� WKH� +.� 3':�� 3URGXFHG� E\� WKH� XSVWDUW� ILUHDUPV�FRPSDQ\�� &KULVWRSKHU� DQG� $VVRFLDWHV�� DQG�PDQXIDFWXUHG� DW� DQ� DXVWULDQ� IDFWRU\�� WKLV� FDSDEOH�60*�ZDV�ILUVW�VROG�LQ�WKH�PLG�����
V��WKRXJK�LWV�EDVLF�GHVLJQ�GDWHV� EDFN� WR� WKH� HDUO\� ��
V� DQG� WKH� &DVXOO� &DUELQH��EHIRUH�WKH�GHVLJQ�ZDV�VROG�WR�9RHUH�LQ�$XVWULD� LQ�������7KH� 60*� ZDV� WKH� ILUVW� ZHDSRQ� WR� DSSHDU� RQ� WKH� 86�ILUHDUPV� PDUNHW� ZLWK� D� ODVHU� WDUJHWLQJ� GHYLFH� DV� D�VWDQGDUG�RSWLRQ��WKRXJK�LW�GURYH�WKH�ZHDSRQ
V�SULFH�XS�WR�D� ZKRSSLQJ� �������� 7DUJHWWHG� DW� ODZ� HQIRUFHPHQW� DQG�PLOLWDU\� VDOHV�� WKLV� JXQ� FRXOG� ILUH� ���� /5� DQG� ���� VKRUW�PDJQXP�URXQGV�DW�DQ�DVWRQLVKLQJ� UDWH�RI� ������ URXQGV�SHU�PLQXWH�� DOO�ZLWK�YLUWXDOO\� QR� UHFRLO��$W� WKLV�YROXPH�RI�ILUH�� D� IXOO�PDJD]LQH� RI� ���� URXQGV� RI� ���� DPPR� FRXOG�EORZ�D�KROH�WKURXJK�D�FLQGHU�EORFN�ZDOO�ODUJH�HQRXJK�IRU�D� IXOO\� HTXLSSHG� VROGLHU� RU� DUPRUHG� 6:$7� RIILFHU� WR�FOLPE� WKURXJK�� 7KDW� VDPH� GHYLVWDWLQJ� SRZHU� ZDV� DOVR�FDSDEOH�RI�HDWLQJ�VHYHUDO�EXOOHWSURRI�YHVWV�RI�WKH�WLPH�DV�D�OLJKW�VQDFN�EHIRUH�OXQFK�7KHVH� RULJLQDO� $PHULFDQ� ���
V� VXIIHUHG� D�QXPEHU� RI� TXDOLW\� SUREOHPV�� ERWK�ZLWK� WKH� ILUHDUP� LWVHOI�DQG�WKH�DPPXQLWLRQ�LW� ILUHG��7KH�KLJK�UDWH�RI� ILUH�UHVXOWV�LQ�KHDY\�YLEUDWLRQ�WKDW�FU\VWDOL]HV�PHWDO�FRPSRQHQWV�DQG�PDNHV� WKHP� LQFUHDVLQJO\� PRUH� EULWWOH� ZLWK� HYHU\�PDJD]LQH� ILUHG��$GGLWLRQDOO\�� WKH�PDJD]LQHV�ZHUHQ
W� WKH�PRVW�GXUDEOH�� ,W�ZDV�HDVLO\�SRVVLEOH� WR�EUHDN� WKH�VSULQJ�LQVLGH� ZKLOH� ZLQGLQJ� LW�� 7KH� QLFH� WKLQJ� DERXW� WKHVH�PDJD]LQHV�LV�WKDW�WKH\�FRXOG�EH�ORDGHG�DQG�VWRUH�ZLWKRXW�VXEMHFWLQJ� WKH� VSULQJ� WR� ORQJ� WHUP� WHQVLRQ�� DQG� WKH�PDJD]LQH� FDQ� EH� ZRXQG� MXVW� SULRU� WR� ORDGLQJ� WKH�ZHDSRQ��7KH�VHFRQG�PDMRU�SUREOHP�LV�ZLWK�WKH�TXDOLW\�RI�VRPH� ��� /5� DPPXQLWLRQ�� $W� WKDW� SRLQW� LQ� WLPH� �����������������/5�ZDV�FKHDS�DPPR�ZLWK�QR�TXDOLW\�FRQWURO��7KH�����/5�ZDV�QHYHU�GHVLJQHG�WR�KDQGOH�WKH�VWUHVV�RI�IXOO�DXWR�ILUH��OHW�DORQH�DW�VXFK�D�KLJK�UDWH��ZKLFK�OHDG�WR�FRRN�RIIV�� IXOO� DXWR� ILUH� ZKLOH� WKH� ZHDSRQ� ZDV� VHW� WR�VHPL�DXWRPDWLF�� DQG� D YDULHW\� RI� MDPPLQJ� SUREOHPV�FDXVHG� E\� EXOJHG� RU� UXSWXUHG� FDUWULGJHV�� 7KHVH�DPPXQLWLRQ� SUREOHPV� EHFDPH� VR� VHYHUH� WKDW� WKH�$PHULFDQ� ���� FDPH� ZLWK� D� ZDUQLQJ�� XVH� DOXPLQXP�FDVHG�����/5�FDUWULGJHV�DW�\RXU�RZQ�ULVN�,Q� WKH� HQG�� WKH� $PHULFDQ� ���� HQMR\HG�UHDVRQDEOH� FLYLOLDQ� VDOHV� DQG� ZDV� DGRSWHG� E\� D� IHZ�VPDOO� DQG� PDLQO\� UXUDO� SROLFH� GHSDUWPHQWV�� DV� ZHOO� DV�QXPHURXV� SULVRQ� V\VWHPV�� 7KLV� GLG� QRW� JR� ZHOO� IRU� WKH�ILUVW�VHYHUDO�\HDUV�DQG�WKH�GHVLJQ�ZDV�ERXJKW�RXW�E\�$PHULFDQ�$UPV�,QWHUQDWLRQDO��,QF��ZKLFK�UH�UHOHDVHG�WKH�ZHDSRQ�LQ������DW�D�UHWDLO�SULFH�RI������������VDZ�WKH�FRPSDQ\�VKXW�GRZQ�E\�WKH�%$7)�IRU�ILOLQJ�SDSHUZRUN�RQ�JXQV�WKDW�KDG�QRW�\HW�EHHQ�PDQXIDFWXUHG�DV�SDUW�RI�DQ�HIIRUW�WR�FLUFXPYHQW�WKH�EDQ�RQ�DXWRILUH�ZHDSRQV�LQ�WKH�8QLWHG�6WDWHV�WKDW�\HDU��'XULQJ�WKH�ILYH�\HDUV�WKDW�$PHULFDQ�$UPV�,QWHUQDWLRQDO��,QF��SURGXFHG�WKH�$PHULFDQ������WKH\�SURGXFHG�D�UDQJH�RI�YDULDQWV��7KHVH�LQFOXGHG�WKH�$PHULFDQ�����0���DQG�$PHULFDQ�����0����7KHVH�ZHUH�����/RQJ�5LIOH�FKDPEHUHG�ZHDSRQV��WKH 0���VHPL�DXWR�RQO\�DQG�WKH�0���VHOHFWLYH�ILUH��7KLV�ZDV�IROORZHG�E\�WKH�$PHULFDQ�����0����$PHULFDQ�(DJOH�DQG�$PHULFDQ�����0����$PHULFDQ�(DJOH��7KHVH�ZHUH�LGHQWLFDO�WR�WKH�0���DQG�0����UHVSHFWLYHO\��EXW�ZHUH�LQVWHDG�FKDPEHUHG�IRU�����6KRUW�0DJQXP��ZKLFK�SHUIRUPV�VLPLODUO\�WR�)1�+HUWVDO
V����PP�URXQG��7KLV�FKDQJH�LQ�FDOLEHU�DOVR�UHVXOWHG�LQ�WKH�$PHULFDQ�(DJOHV�UHDFKLQJ�D�UDWH�RI�ILUH�RI�������URXQGV�SHU�PLQXWH�7KH\�DOVR�SURGXFHG�D�EULHIFDVH�JXQ��VLPLODU� WR�+HFNOHU�	�.RFK
V�03���$WWDFKH�JXQ��(QFDVHG�ZLWKLQ�DQ�DOXPLQXP�EULHIFDVH��WKLV�VKRUW�EDUUHOOHG�0���ZDV�WULJJHUHG�E\�WZR�EXWWRQV�QHDU�WKH�KDQGOH��7KH�ILUVW�EXWWRQ�DFWLYDWHV�WKH�ODVHU�SRLQWHU�LQWHJUDWHG�LQVLGH�WKH�FDVH�DQG�WKH�VHFRQG�EXWWRQ�WULJJHUV�WKH�JXQ�WR�ILUH�6SDUH�����URXQG�PDJD]LQHV�UHWDLOHG�IRU�����ZKHQ�DYDLODEOH��+RZHYHU��$PHULFDQ�$UPV�,QWHUQDWLRQDO�KDG�SUREOHPV�SURGXFLQJ�WKHP�LQ�QXPEHUV��VR�WKH�RSHQ�PDUNHW�SULFH�IRU�ZKDW�IHZ�ZHUH�DYDLODEOH�ZDV�RIWHQ�LQ�WKH�UDQJH�RI������������:KLOH�WKH�PDJD]LQHV�DUH�H[SHQVLYH��UHPHPEHU�WKDW����ZLOO�EX\�\RX�D ER[�RI�����URXQGV�RI�����/5�DPPR�IURP�D�UHSXWDEOH�PDQXIDFWXUHU�

6HH�WKH�,/$5&2�����IRU�LOOXVWUDWLRQV�RI�WKH�$PHULFDQ�����

:HDSRQ $PHULFDQ�����0��0DQXIDFWXUHU $PHULFDQ�$UPV�,QWO��,QF� <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����/RQJ�5LIOH 0DJV ���$FFXUDF\ *URXS ������FP 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ��� PP %XUVW ��5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ����1RWHV VHOHFWLYH�ILUH�YHUVLRQ�IRU�ODZ�HQIRUFHPHQW�VDOHV��$�VHPL�DXWRPDWLF�YHUVLRQ�LV�DYDLODEOH�DV�WKH�$PHULFDQ�����0��
:HDSRQ $PHULFDQ�����0���0DQXIDFWXUHU $PHULFDQ�$UPV�,QWO��,QF� <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����6KRUW�0DJQXP 0DJV ���$FFXUDF\ *URXS ������FP 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ����PP %XUVW ��5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ����
1RWHV VHOHFWLYH�ILUH�YHUVLRQ�IRU�ODZ�HQIRUFHPHQW�VDOHV��$�VHPL�DXWRPDWLF�RQO\�YHUVLRQ�LV�DYDLODEOH�DV�WKH�0����$PHULFDQ�(DJOH�
:HDSRQ $PHULFDQ�����0���%ULHIFDVH�*XQ0DQXIDFWXUHU $PHULFDQ�$UPV�,QWO��,QF� <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����/RQJ 5LIOH 0DJV ���$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ����PP %XUVW ��5DQJH (IIHFW� ���P $XWR ���0D[� &\FOLF ����1RWHV
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&\EHUWKULOOHU

:HDSRQ 7\SH $&& &RQ $Y &DOLEHU '0 $PPR 5DWH�RI�)LUH 5HO
(IIHFW��5DQJH��PHWHUV�

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW$PHULFDQ�����0�� 60* �� 7 &�2 ����/5 � ��� ��>66@ 67 ��� ���� ���� ����$PHULFDQ�����0�� 60* �� 7 &�2 ����/5 � ��� ��>66@�����>$%@�����>&@�

67 ��� ���� ���� ����
$PHULFDQ�(DJOH�0���� 60* �� 7 0�2 ����60 � ��� ��>66@ 67 ��� ���� ���� ����$PHULFDQ�(DJOH�0���� 60* �� 7 0�2 ����60 � ��� ��>66@�����>$%@�����>&@

67 ��� ���� ���� ����
$PHULFDQ�����0��� %ULHIFDVH�*XQ 60* �� 1 0�2 ����/5 � ��� ��>66@�����>$%@�����>&@

67 �� ��� ��� �����
6SHFLDO�5XOHV
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ$PHULFDQ�����0�� �G� �� EDOOLVWLF �� 6$ ��� /J ���OE �� /LF�����$PHULFDQ�����0�� �G� �� EDOOLVWLF �� 6$��$ ��� /J ���OE �� 5HV�����$PHULFDQ�(DJOH�0��� �G� �� EDOOLVWLF �� 6$ ��� /J ���OE �� /LF�����$PHULFDQ�(DJOH�0��� �G� �� EDOOLVWLF �� 6$��$ ��� /J ���OE �� 5HV�����$PHULFDQ�����0���%ULHIFDVH�*XQ �G� �� EDOOLVWLF �� 6$��$ ��� /J ���OE �� 5HV�����6SHFLDO�5XOHV
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV$PHULFDQ�����0�� ��� 6$ 6XSHUE *UHDW � ����$PHULFDQ�����0�� ��� 6$��$��& 6XSHUE *UHDW � ����$PHULFDQ�(DJOH�0��� ��� 66 6XSHUE *UHDW � ����$PHULFDQ�(DJOH�0��� ��� 6$��$��& 6XSHUE *UHDW � ����$PHULFDQ�����0���%ULHIFDVH�*XQ ��� 6$��$��& 0HGLRFUH 0HGLRFUH � �����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV$PHULFDQ�����0�� �G� 3�/ �� �� � ��� � ��� ���� ����$PHULFDQ�����0�� �G��� 3�/ �� �� � ��� ���� ��� ���� ����$PHULFDQ�(DJOH�0��� �G� 3�/ �� �� � ��� � ��� ���� ����$PHULFDQ�(DJOH�0��� �G��� 3�/ �� �� � ��� ���� ��� ���� ����$PHULFDQ�����0���%ULHIFDVH�*XQ �G� 3�/ �� �� � �� ���� ��� ��� �����6SHFLDO�5XOHV�
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7KH� 6HPPHUOLQJ� /0��� LV� DQ� XQXVXDO� JXQ�ZKLFK�XWLOL]HV�WKH�EORZ�IRUZDUG�SULQFLSOH�ZKLFK�ZDV�VDLG�WR�KHOS�FRQWURO�WKH�UHFRLO�RI�WKH�����$&3�LQ�VXFK�D�VPDOO�JXQ���7R�RSHUDWH�WKH�JXQ��\RX�LQVHUW�D�PDJD]LQH��SXOO�WKH�VOLGH�IXOO\�IRUZDUG��DQG�UHOHDVH�LW��7KH�JXQ LQFRUSRUDWHV�D�VHOI�FRFNLQJ� VWULNHU� PHFKDQLVP� WKDW� ZDV� DFWLYDWHG�WKURXJK�D� ORQJ� WULJJHU�SXOO��(YHQ� WKRXJK� LW� ORRNV� OLNH�DQ�DXWR�ORDGLQJ� SLVWRO�� LW� LV� DFWXDOO\� D� PDQXDOO\� RSHUDWHG�UHSHDWHU�� 7KH� VOLGH� PXVW� EH� SXOOHG� IRUZDUG� DIWHU� HDFK�VKRW� WR� HMHFW� WKH�VSHQW� FDVH� DQG� ORDG� D� IUHVK� URXQG� RI�DPPXQLWLRQ���7KH�/0����RULJLQDOO\�PDGH�E\�6HPPHUOLQJ��XQGHU� D� FRQWUDFW� ZLWK� WKH�86�$UP\�� 7KH�PDQXIDFWXUHG�URXJKO\� ���� XQLWV� EHWZHHQ� ����� DQG� ������ 7KHVH�RULJLQDOV� FXUUHQWO\� VHOO� IRU� EHWZHHQ� ������ DQG� ������ZKHQ�DYDLODEOH��7KH\�DOVR�KDYH�D�VPDOOHU�FDSDFLW\�RI���URXQGV�SHU�PDJD]LQH�7KH�JXQ�ZDV� OLFHQVHG�E\�$PHULFDQ�'HUULQJHU�SULRU�WR�������DQG�WKH\�QRZ�PDQXIDFWXUH�DQG�PDUNHW�WKH�ZHDSRQ�IRU�FRPPHUFLDO�VDOHV�XQGHU�WKH�PRQLNHU�RI�/0���6LPPHUOLQJ�� ,W� LV� DYDLODEOH� LQ� ERWK� ���� $&3� DQG� �PP�FDOLEHUV�� ,QLWLDOO\�� $PHULFDQ� 'HUULQJHU� VROG� WKHVH� DW� D�UDWKHU� LQH[SHQVLYH� SULFH� RI� DERXW� ������ EXW� WKH\� KDYH�VLQFH�VWDUWHG�WDNLQJ�DGYDQWDJH�RI�FROOHFWRU�SULFHV�IRU�WKH�RULJLQDO�E\�ILUVW�HOLPLQDWLQJ�WKH��PP�YHUVLRQ��WKHQ�OLPLWLQJ�WKH� DQQXDO� SURGXFWLRQ� RI� WKH� /0���� WKHUHE\� UDLVLQJ� WKH�SULFH�WR�D�VKRFNLQJ���������$PHULFDQ� 'HUULQJHU� KDV� DOVR� LQWURGXFHG� WKH�/0��� LQ�DQ�HIIRUW� WR� IXUWKHU�SURILW� IURP� WKHLU� OLFHQVLQJ�RI�WKH� 6HPPHUOLQJ�� 7KLV� FRPSDFW� VHPL�DXWRPDWLF� LV�PDGH�RI� VWDLQOHVV�VWHHO��7KLV� LV�� KRZHYHU�� D�QRUPDO�EORZEDFN�RSHUDWHG� ZHDSRQ�� UDWKHU� WKDQ� WKH� LQQRYDWLYH� EORZ�IRUZDUG�GHVLJQ�RI�WKH�/0����7KH�/0���LV�DYDLODEOH�LQ�����$&3�DQG� ����0DJQXP�FDOLEHUV�� ,W� WRR� LV�SURGXFHG�RQ�D�OLPLWHG�DQQXDO�EDVLV�

:HDSRQ /0���6HPPHUOLQJ0DQXIDFWXUHU $PHULFDQ�'HUULQJHU <HDU �����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����$&3 0DJV �$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0%/HQJWK ����PP %XUVW5DQJH (IIHFW� ��P $XWR0D[� &\FOLF1RWHV 0XVW�EH�PDQXDOO\�UHFKDUJHG�RU�UHFRFNHG�DIWHU�HDFK�VKRW�LV�ILUHG�
:HDSRQ /0���6HPPHUOLQJ0DQXIDFWXUHU $PHULFDQ�'HUULQJHU <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU �PP�3DUDEHOOXP 0DJV �$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0%/HQJWK ����PP %XUVW5DQJH (IIHFW� ��P $XWR0D[� &\FOLF1RWHV
:HDSRQ /0��0DQXIDFWXUHU 6HPPHUOLQJ <HDU ���������1DWLRQ *HUPDQ\&DOLEHU ����$&3 0DJV �$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0%/HQJWK ����PP %XUVW5DQJH (IIHFW� ��P $XWR0D[� &\FOLF1RWHV
:HDSRQ /0��0DQXIDFWXUHU $PHULFDQ�'HUULQJHU <HDU �����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����$&3�RU�����0DJQXP 0DJV ��������RU��������$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0%/HQJWK ����PP %XUVW5DQJH (IIHFW� ��P $XWR0D[� &\FOLF1RWHV
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&\EHUWKULOOHU

:HDSRQ 7\SH $&& &RQ $Y &DOLEHU '0 $PPR 5DWH�RI�)LUH 5HO
(IIHFW��5DQJH��PHWHUV�

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW6HPPHUOLQJ�/0�� +1' � 3 2 ����$&3 �� � ��>66@ 67 ��P ���� ���� �����/0���6HPPHUOLQJ�����$&3 +1' � 3 & ����$&3 �� � ��>66@ 85 ��P ���� ���� �����/0���6HPPHUOLQJ��PP +1' � 3 2 �PP�3 �� � ��>66@ 85 ��P ���� ���� �����/0�������$&3 +1' � 3 & ����$&3 �� � ��>66@ 67 ��P ���� ���� ����/0�������0DJQXP +1' � 3 & ����0DJ �� � ��>66@ 67 ��P ���� ���� ����6SHFLDO�5XOHV 7KH�ZHDSRQ�PXVW�EH�UHFRFNHG�E\�PRYLQJ�WKH�VOLGH�IRUZDUG�DIWHU�HYHU\�VKRW�ILUHG�

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ6HPPHUOLQJ�/0�� �G� �� EDOOLVWLF �� 66 � 6P ��OE �� 5HV�����$PHULFDQ�'HUULQJHU�/0�������$&3 �G� �� EDOOLVWLF �� 66 � 6P ��OE �� 5HV�����$PHULFDQ�'HUULQJHU�/0����PP �G� �� EDOOLVWLF �� 66 � 6P ��OE �� 5HV�����$PHULFDQ�'HUULQJHU�/0�������$&3 �G� �� EDOOLVWLF �� 66 � 6P ��OE �� 5HV�����$PHULFDQ�'HULQJHU�/0�������0DJQXP �G� �� EDOOLVWLF �� 66 � 6P ��OE �� 5HV�����6SHFLDO�5XOHV 7KH�ZHDSRQ�PXVW�EH�UHFRFNHG�E\�PRYLQJ�WKH�VOLGH�IRUZDUG�DIWHU�HYHU\�VKRW�ILUHG�

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV6HPPHUOLQJ�/0�� � 66 7HUULEOH 7HUULEOH � �����/0���6HPPHUOLQJ�����$&3 � 66 � �����/0���6HPPHUOLQJ��PP � 66 � �����/0�������$&3 � 66 � ����/0�������0DJQXP � 66 � ����6SHFLDO�5XOHV 7KH�ZHDSRQ�PXVW�EH�UHFRFNHG�E\�PRYLQJ�WKH�VOLGH�IRUZDUG�DIWHU�HYHU\�VKRW�ILUHG�
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV6HPPHUOLQJ�/0�� �G��� 3�/ �� �� � �� � � ���� �����/0���6HPPHUOLQJ�����$&3 �G��� 3�/ �� �� � �� � � ���� �����/0���6HPPHUOLQJ��PP �G��� 3�/ �� �� � �� � � ���� �����/0�������$&3 �G��� 3�/ �� �� � �� � � ���� ����/0�������0DJQXP �G��� 3�/ �� �� � �� � � ���� ����6SHFLDO�5XOHV� 7KH�ZHDSRQ�PXVW�EH�UHFRFNHG�E\�PRYLQJ�WKH�VOLGH�IRUZDUG�DIWHU�HYHU\�VKRW�ILUHG�
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7KH�0RGHO��� LV�D�GRXEOH�EDUUHOOHG�RYHU�XQGHU�GHUULQJHU�LQ� HLWKHU� ���� &ROW� RI� ����� FDOLEHU�� $V� ZLWK� DOO� $PHULFDQ�'HUULQJHU� ZHDSRQV�� LW� LV� HTXLSSHG� ZLWK� D� PDQXDOO\�RSHUDWHG�KDPPHU�EORFN�VW\OH�VDIHW\�ZKLFK�DXWRPDWLFDOO\�GLVHQJDJHV�ZKHQ� WKH�KDPPHU� LV�FRFNHG�� 7KH�ZHDSRQ�DOVR�SRVVHVVHV�DQ�DXWRPDWLF�EDUUHO�VHOHFWRU� 7KH�ZHDSRQ�FDQ�DOVR�EH�VSHFLDO�RUGHUHG�LQ�D�YHU\�ZLGH�UDQJH�RI�FDOLEHUV��7KHVH�DGGLWLRQDO�FDOLEHUV�LQFOXGH���������6LQJOH�6KRW� ��������$&3 ��������/RQJ�&ROW ��������:LQFKHVWHU�0DJQXP �����������:LQFKHVWHU ��������0DJQXP ��������6SHFLDO ��������0DJQXP ��������6PLWK�	�:HVVRQ ���������$&3 ��������6SHFLDO��3� ��������6SHFLDO ��������6SHFLDO�6KRW�6KHOO ��������6XSHU ���������0DJQXP ���������0D[LPXP ���������� ��������0DJQXP���6PLWK�	�:HVVRQ�/RQJ �����������:LQFKHVWHU ��������0��&DUELQH ��������/RQJ�5LIOH ��������0DJQXP ������PP�$XWRPDWLF �����PP�3DUDEHOOXP �������� ����
7KH��������LV�DQ�ROG�ULIOH�FDUWULGJH�LVVXHG�IRU�86�*RYHUQPHQW�ZHDSRQV�EHWZHHQ������DQG�������7KLV�ROG�FDUWULGJH�ILUHV�D�����JUDLQ�IODWQRVH�EXOOHW��:KLOH� ORQJ�FRQVLGHUHG�DQ�DQWLTXH�FDUWULGJH�� WKH�FDOLEHU�KDV� LQ� UHFHQW� \HDUV� VWDJHG�D�FRPHEDFN�DV�ERWK� D� ULIOH�DQG�SLVWRO� FDUWULGJH��$PPXQLWLRQ�PDQXIDFWXUHUV��IRU�WKH�PRVW�SDUW��VLPSO\�SURGXFH�EXOOHWV�IRU�KDQG�ORDGHUV�WR�VHDW�RQ�HPSW\�FDVLQJV��,W�LV�UHODWLYHO\�HDV\�WR�ILQG�OLVWV�RI� VSHFLILFDWLRQV� IRU�D�ZLGH�YDULHW\� RI� �������KDQG� ORDGV��$�KDQGIXO� RI�PDQXIDFWXUHUV�DOVR�PDQXIDFWXUH� FRPSOHWH� ORDGHG� �������FDUWULGJHV�DFFRUGLQJ�WR�WKH������JRYHUQPHQW�VSHFLILFDWLRQV��:KHUH�GR�\RX�WKLQN�KDQG�ORDGHUV�HYHQWXDOO\�FRPH�XS�ZLWK�WKHLU�HPSW\�FDVLQJV"

:HDSRQ 0RGHO��0DQXIDFWXUHU $PHULFDQ�'HUULQJHU <HDU 3����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����/RQJ�&ROW������� 0DJV �$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0%/HQJWK ����PP %XUVW5DQJH (IIHFW� ��P $XWR0D[� ��P &\FOLF1RWHV
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:HLJKW�/RDGHG��NJ� &RVW$PHULFDQ�'HUULQJHU�0RGHO�� +1' �� 3 & ����$&3�DQG����� �� � ��>66@ 67 ��P ����NJ ����NJ ����

$PHULFDQ�'HUULQJHU�0RGHO�� +1' �� 3 & ������ �� � ��>66@ 67 ��P ����NJ ����NJ ����6SHFLDO�5XOHV )RU�DGGLWLRQDO� FDOLEHUV��XVH�VWDWLVWLFV�)RU� WKH� ���������FDOLEHU�0RGHO� ��ZKLOH�DSSO\LQJ� WKH� GDPDJH�DSSURSULDWH� IRU� WKH�FDUWULGJH�FDOLEHU��3ULFHV�DUH�OLVWHG�RQ�WKH�IURQW�SDJH�ZLWK�FDOLEHUV�
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ$PHULFDQ�'HUULQJHU�0RGHO����������� �G� �� EDOOLVWLF �� 6$ � 6 ��OE �� /LF�����$PHULFDQ�'HUULQJHU�0RGHO��������� �G�� �� EDOOLVWLF �� 66 � 6 ��OE �� /LF�����6SHFLDO�5XOHV (DVLO\�&RQFHDODEOH�
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV$PHULFDQ�'HUULQJHU�0RGHO����������� � 66 7HUULEOH 7HUULEOH � ����$PHULFDQ�'HUULQJHU�0RGHO��������� � 66 7HUULEOH 7HUULEOH � ����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV$PHULFDQ�'HUULQJHU�0RGHO����������� �G��� 3�/ �� �� � �� � � ��� ����$PHULFDQ�'HUULQJHU�0RGHO��������� �G��� 3�/ �� �� � �� � � ��� ����6SHFLDO�5XOHV�
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7KH� 0RGHO� �� LV� DQRWKHU� GRXEOH�EDUUHOOHG�GHUULQJHU�RI�RYHU�XQGHU�FRQILJXUDWLRQ��$V�ZLWK�DOO�$PHULFDQ�'HUULQJHU�ZHDSRQV��LW�LV�HTXLSSHG�ZLWK�D�PDQXDOO\�RSHUDWHG�KDPPHU�EORFN�W\SH�VDIHW\�ZKLFK�DXWRPDWLFDOO\�GLVHQJDJHV�ZKHQ� WKH� KDPPHU� LV� FRFNHG�� 7KH� ZHDSRQ� SRVVHVVHV� DQ�DXWRPDWLF� EDUUHO� VHOHFWRU�� � 7KH� ZHDSRQ� LV� SULPDULO\�DYDLODEOH� LQ� DV� D� ZHDSRQ� FDSDEOH� RI� ILULQJ� ERWK� ���� &ROW�/RQJ� DQG� ����� FDUWULGJHV�� ,W� LV� DOVR� DYDLODEOH� E\� VSHFLDO�RUGHU�LQ�WKHVH�DGGLWLRQDO�FDOLEHUV������� ��������$&3 ��������/RQJ�&ROW ��������0DJQXP�ZLWK�26* ���������0DJQXP ���������0D[LPXP ����
7KH� GHUULQJHU� LV� DOVR� DYDLODEOH� DV� WKH� 0RGHO� ��$ODVNDQ� 6XUYLYDO�� 7KH� ZHDSRQ� LV� GHVLJQHG� ZLWK� WZR�GLIIHUHQW�FDOLEHU�EDUUHOV�� �������RQ� WRS�DQG�HLWKHU� ����/&� ������� RU� ���� /&� RQO\� RQ� WKH� ERWWRP�� 7KH� SLVWRO� LV� DOVR�PDQXIDFWXUHG� SULPDULO\� RI� VWDLQOHVV� VWHHO�� PDNLQJ� LW� DQ�H[FHSWLRQDO�EDFNXS�ZHDSRQ�IRU�UXJJHG�RXWGRRU�XVH�

:HDSRQ 0RGHO��0DQXIDFWXUHU $PHULFDQ�'HUULQJHU <HDU 3����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����/RQJ�&ROW������� 0DJV �$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0%/HQJWK ����PP %XUVW5DQJH (IIHFW� ��P $XWR0D[� ��P &\FOLF1RWHV
:HDSRQ 0RGHO���$ODVNDQ�6XUYLYDO0DQXIDFWXUHU $PHULFDQ�'HUULQJHU <HDU 3����1DWLRQ 8QLWHG�6WDWHV&DOLEHU 7RS�EDUUHO���������WRS%RWWRP�EDUUHO���������� 0DJV ��	��$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0%/HQJWK ����PP %XUVW5DQJH (IIHFW� ��P $XWR0D[� ��P &\FOLF1RWHV
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:HDSRQ 7\SH $&& &RQ $Y &DOLEHU '0 $PPR 5DWH�RI�)LUH 5HO
(IIHFW��5DQJH��PHWHUV�

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW$PHULFDQ�'HUULQJHU�0RGHO�� +1' �� 3 & ����$&3�DQG����� �� � ��>66@ 67 ��P ����NJ ����NJ ����

$PHULFDQ�'HUULQJHU�0RGHO���$ODVNDQ�6XUYLYDO +1' �� 3 & �������WRS���������EW
�� � ��>66@ 67 ��P ����NJ ����NJ ����

6SHFLDO�5XOHV )RU DGGLWLRQDO� FDOLEHUV��XVH�VWDWLVWLFV�)RU� WKH� ���������FDOLEHU�0RGHO� ��ZKLOH�DSSO\LQJ� WKH� GDPDJH�DSSURSULDWH� IRU� WKH�FDUWULGJH�FDOLEHU��3ULFHV�DUH�OLVWHG�RQ�WKH�IURQW�SDJH�ZLWK�FDOLEHUV�
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ$PHULFDQ�'HUULQJHU�0RGHO��� �G� �� EDOOLVWLF �� 6$ � 6 ��OE �� /LF�����$PHULFDQ�'HUULQJHU�0RGHO���$ODVNDQ �G�� �� EDOOLVWLF �� 66 � 6 ��OE �� /LF�����
6SHFLDO�5XOHV (DVLO\�&RQFHDODEOH��7KH�$ODVNDQ�PRGHO�ILUHV�KDV�WZR�EDUUHOV��HDFK�D�GLIIHUHQW�FDOLEHU��)RU�WKH�WRS�EDUUHO��WKH�ILUVW�ILUHG���XVH�WKH�VWDWV� OLVWHG�IRU� WKH�$ODVNDQ��)RU� WKH�VHFRQG�EDUUHO� �RQ� WKH�ERWWRP���XVH� WKH�EDVLF�0RGHO���VWDWV��ZKLFK�UHSUHVHQW� WKH�GHUULQJHU�ZLWK�D����������EDUUHO�
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV$PHULFDQ�'HUULQJHU�0RGHO��� � 66 7HUULEOH 7HUULEOH � ����$PHULFDQ�'HUULQJHU�0RGHO���$ODVNDQ � 66 7HUULEOH 7HUULEOH � ����6SHFLDO�5XOHV 7KH�$ODVNDQ�PRGHO�ILUHV�KDV�WZR�EDUUHOV��HDFK�D�GLIIHUHQW�FDOLEHU��)RU�WKH�WRS�EDUUHO��WKH�ILUVW�ILUHG���XVH�WKH�VWDWV� OLVWHG�IRU�WKH�$ODVNDQ��)RU�WKH�VHFRQG�EDUUHO��RQ�WKH�ERWWRP���XVH�WKH�EDVLF�0RGHO���VWDWV��ZKLFK�UHSUHVHQW�WKH�GHUULQJHU�ZLWK�D����������EDUUHO�
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV$PHULFDQ�'HUULQJHU�0RGHO��� �G��� 3�/ �� �� � �� � � ��� ����$PHULFDQ�'HUULQJHU�0RGHO���$ODVNDQ �G��� 3�/ �� �� � �� � � ��� ����6SHFLDO�5XOHV� 7KH�$ODVNDQ�PRGHO� ILUHV�KDV�WZR�EDUUHOV��HDFK�D�GLIIHUHQW�FDOLEHU��)RU� WKH� WRS�EDUUHO��WKH�ILUVW� ILUHG���XVH�WKH�VWDWV� OLVWHG� IRU�WKH�$ODVNDQ��)RU�WKH�VHFRQG�EDUUHO��RQ�WKH�ERWWRP���XVH�WKH�EDVLF�0RGHO���VWDWV��ZKLFK�UHSUHVHQW�WKH�GHUULQJHU�ZLWK�D����������EDUUHO�
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7KH� $UFXV� SLVWRO� LV� D� JXQ� ZLWK� D� FRPSOLFDWHG�EDFNJURXQG�� ,W� ZDV� RULJLQDOO\� GHYHORSHG� E\� WKH� %XOJDULDQ�FRPSDQ\� $UFXV� LQ� ������ ,W� LV� RQH� RI� D� EURDG� QXPEHU� RI�FORQHV�RI� WKH�)1�%URZQLQJ�+L�3RZHU�*3����SLVWRO��8QOLNH�PRVW��WKH�$UFXV�LV�YHU\�ZHOO�PDGH�DQG�SRVVHVVHV�D�QXPEHU�RI�FRVPHWLF�LPSURYHPHQWV��7KH�$UFXV����LV�D�VLQJOH�DFWLRQ��UHFRLO� RSHUDWHG�� ORFNHG� EUHHFK� SLVWRO� ZLWK� D� WLSSLQJ� EDUUHO�DQG�DQ�H[WHUQDO�KDPPHU��7KHUH�LV�D�PDQXDO�VDIHW\�RQ�WKH�OHIW��PDJD]LQH�GLVFRQQHFW�VDIHW\�DQG�D�VOLGH�GLVFRQQHFW�WKDW�SUHYHQWV� WKH�ZHDSRQ� IURP� ILULQJ� LI� WKH� VOLGH� LV� QRW� FORVHG�FRPSOHWHO\�� 7KH� WLSSLQJ� EDUUHO� KDV� WZR� OXJV� WKDW� ORFN� LQWR�WKH�XQGHUVLGH�RI�WKH�VOLGH��DQG�WR�ORFN�RU�XQORFN�WKH�VOLGH��LW�XVHV�D�FDP�XQGHU� WKH�EDUUHO� WKDW� LQWHUDFWV�ZLWK�WKH� IUDPH��7KH�D[LV�RI� WKH�VOLGH ORFN� LV�DOVR�XVHG�DV�D� WDNHGRZQ�SLQ��VR�WKDW�ZKHQ�WKH�VOLGH�VWRS�LV�UHPRYHG��WKH�VOLGH��EDUUHO�DQG�UHFRLO�VSULQJ�FDQ�EH�UHPRYHG�IURP�WKH�IUDPH��7KH�IUDPH�LV�PDGH� RI� KLJK� JUDGH� VWHHO� WHVWHG� WR� ������ OEV� WHQVLOH�VWUHQJWK��DQG�GLIIHUHQW�ILQLVKHV�DUH�DYDLODEOH��JROG�SODWH�DQG�VWDLQOHVV� VWHHO� DUH� WKH� PRVW� SRSXODU�� DV� ZHOO� DV� UXEEHU��SRO\PHU�DQG�ZRRGHQ�JULS�SDQHOV��6LJKWV�DUH�RI�D�IL[HG�W\SH��GRYHWDLOHG� LQWR� WKH� VOLGH�� ZLWK� WKUHH� ZKLWH� GRWV� IRU� EHWWHU�WDUJHW� DFTXLVLWLRQ�� 7KH� $UFXV� ��� FDQ� XVH�PDJD]LQHV� ZLWK���� DQG� ��� URXQG� FDSDFLWLHV�� ,W� ZDV�PDGH� IRU� WKH� FLYLOLDQ�PDUNHW�DQG�KDV�VHHQ�ZLGH�H[SRUW�)RXU�\HDUV�ODWHU��WKH�%XOJDULDQ�PDQXIDFWXUHU�DOVR�GHYHORSHG� WKH� XSJUDGHG�$UFXV����'$�� 7KH� ��� LV� YLUWXDOO\�LGHQWLFDO�WR�WKH�����EXW�LQVWHDG�XVHV�D�GRXEOH�DFWLRQ�DQG�DQ�DGGLWLRQDO� DXWRPDWHG� ILULQJ� SLQ� VDIHW\��$GGLWLRQDOO\�� LW� XVHV�PDJD]LQHV�ZLWK�D�FDSDFLW\�IRU����URXQGV��7KH�$UFXV����'$�ZDV� DGRSWHG� E\� WKH� %XOJDULDQ� $UP\� DQG� SROLFH� DV� D�VWDQGDUG�VLGHDUP��DV�ZHOO�DV�EHLQJ�RIIHUHG�IRU�H[SRUW�$UFXV�KDV�VLQFH�DOVR�DGGHG�FRPSDFW PRGHOV�RI�ERWK�SLVWROV��UHGXFLQJ�WKH�ZHDSRQ
V�OHQJWK�E\�QHDUO\����PP�DQG� UHGXFLQJ� WKH� ZHLJKW� E\� ���� NJ�� 7KH\� KDYH� DOVR�UHGHVLJQDWHG� WKH� $UFXV���� DV� WKH� $UFXV���� 6$�� WKH� 6$�LQGLFDWLQJ� LW
V� VLQJOH� DFWLRQ� GHVLJQ�� � $W� WKH� WLPH� RI�UHGHVLJQDWLRQ�� LW�ZDV�DOVR�PRGLILHG� WR�DFFHSW�WKH����URXQG�PDJD]LQHV�DV�ZHOO��7KLV�OHDYHV�WKH�SURGXFW�OLQH�GHVLJQDWHG�DW� $UFXV���� 6$�� $UFXV����'$�� $UFXV���&�6$� DQG� $UFXV���&� '$�� $OO� $UFXV� SLVWROV� FRPH� ZLWK� WZR� ���URXQG�PDJD]LQHV�DQG�D FOHDQLQJ�URG�$OO�$UFXV�SLVWROV�DUH�UHSRUWHG�DV�D FRPIRUWDEOH�WR�XVH�� YHU\� UHOLDEOH� DQG� GXUDEOH�� 7KH\� PD\� ORRN� D� OLWWOH� ELW�FRQVHUYDWLYH� LQ� WKH� DJHV� RI� WKH� OLJKW� DOOR\V�SRO\PHUV� DQG�RWKHU� KL�WHFK� JL]PRV�� EXW� UHDVRQDEOH� DPRXQW� RI�FRQVHUYDWLVP� ZLOO� QHYHU� KXUW�� LQ� P\� RSLQLRQ�� 7KH�FRPSOLFDWLRQV� FRPH� LQ� WKH� ZHDSRQ
V� GLVWULEXWLRQ�� /LYH� LQ�,FHODQG"� ,I� \RX� ZDQW� WR� EX\� DQG� $UFXV����� WKH� JXQ� LV�PDQXIDFWXUHG� LQ� %XOJDULD�� H[SRUWHG� WR� D� 8�6�� VXEVLGLDU\��VKLSSHG�RII�WR�D�GLVWULEXWRU�LQ�1RUZD\��ZKR�LV�WKH�RQO\�OHJDO�VXSSOLHU�IRU�\RXU�ORFDO�JXQ�VKRS�LQ�,FHODQG�

:HDSRQ 0RGHO�����0RGHO����6$0DQXIDFWXUHU $UFXV�&R� <HDU �����1DWLRQ %XOJDULD&DOLEHU �PP�3DUDEHOOXP 0DJV ����������$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0%/HQJWK ����PP %XUVW5DQJH (IIHFW� ����P $XWR0D[� &\FOLF1RWHV
:HDSRQ 0RGHO����'$0DQXIDFWXUHU $UFXV�&R� <HDU �����1DWLRQ %XOJDULD&DOLEHU �PP�3DUDEHOOXP 0DJV ����������$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0%/HQJWK ����PP %XUVW5DQJH (IIHFW� ����P $XWR0D[� &\FOLF1RWHV
:HDSRQ 0RGHO���&��0RGHO���&�6$0DQXIDFWXUHU $UFXV�&R� <HDU �����1DWLRQ %XOJDULD&DOLEHU �PP�3DUDEHOOXP 0DJV ������$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0%/HQJWK ����PP %XUVW5DQJH (IIHFW� $XWR0D[� &\FOLF1RWHV
:HDSRQ 0RGHO���&�'$0DQXIDFWXUHU $UFXV�&R� <HDU �����1DWLRQ %XOJDULD&DOLEHU �PP�3DUDEHOOXP 0DJV ������$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0%/HQJWK ����PP %XUVW5DQJH (IIHFW� $XWR0D[� &\FOLF1RWHV
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:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW$UFXV��� +1' � - &�0 �PP�3 � ������ ��>66@ 67 ����P ���� ���� ����$UFXV����6$ +1' � - &�0 �PP�3 � ���������� ��>66@ 67 ����P ���� ���� ����

$UFXV����'$ +1' � - &�0 �PP�3 � ���������� ��>66@ 67 ���P ���� ���� ����$UFXV���& +1' � 3 & �PP�3 � ������ ��>66@ 67 ���P ���� ���� ����$UFXV���&�6$ +1' � 3 & �PP�3 � ������ ��>66@ 67 ���P ���� ���� ����$UFXV���&�'$ +1' � 3 & �PP�3 � ������ ��>66@ 67 ���P ���� ���� ����6SHFLDO�5XOHV
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ$UFXV��� �G� �� EDOOLVWLF �� 6$ 0G ��OE �� /LF�����$UFXV����6$ �G� �� EDOOLVWLF �� 6$ 0G ��OE �� /LF�����$UFXV����'$ �G� �� EDOOLVWLF �� 6$
���������� 0G ��OE �� /LF�����$UFXV���& �G� �� EDOOLVWLF �� 6$ 6P ��OE �� 5HV�����$UFXV���&�6$ �G� �� EDOOLVWLF �� 6$ 6P ��OE �� 5HV�����$UFXV���&�'$ �G� �� EDOOLVWLF �� 6$ ������ 6P ��OE �� 5HV�����6SHFLDO�5XOHV 7KH�$UFXV���&��$UFXV���&�6$��DQG�$UFXV���&�'$�DUH�FRQVLGHUHG�HDVLO\�FRQFHDODEOH�

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV$UFXV��� � 6$ 6XSHUE )DLU � ����$UFXV����6$ � 6$ 6XSHUE )DLU � ����$UFXV����'$ � 6$ 6XSHUE )DLU � ����$UFXV���& � 6$ 6XSHUE )DLU � ����$UFXV���&�6$ � 6$ 6XSHUE )DLU � ����$UFXV���&�'$ � 6$ 6XSHUE )DLU � ����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV$UFXV��� �G��� 3�/ � �� � ��� � �������� ���� ����
$UFXV����6$ �G��� 3�/ � �� � ��� � �������� ���� ����
$UFXV����'$ �G��� 3�/ � �� � ��� � �������� ���� ����$UFXV���& �G��� 3�/ � �� � ��� � ����� ���� ����$UFXV���&�6$ �G��� 3�/ � �� � ��� � ����� ���� ����$UFXV���&�'$ �G��� 3�/ � �� � ��� � ����� ���� ����6SHFLDO�5XOHV�



J�*��2��2C
%XOJDULDQ� PDQXIDFWXUHU� $UFXV� KDVQ
W� OLPLWHG�LWVHOI� WR� RQO\� SLVWROV�� $IWHU� UHOHDVLQJ� WKH� $UFXV����� WKH\�DOVR�GHYHORSHG�D�OLQH�RI�UHYROYHUV�XQGHU�WKH�GHVLJQDWLRQ�RI�$UFXV�����7KHVH� UHYROYHUV�DUH�DYDLODEOH� LQ�����DQG���LQFK�EDUUHO�OHQJWKV��ZLWK�IRXU�FDOLEHUV ������0DJQXP������6SHFLDO�� �PP� 3DUDEHOOXP�� DQG� �PP� 0DNDURY��� $OO� ��UHYROYHUV�XVH�WKH�VDPH�IUDPH�DQG�DFWLRQ��OHDGLQJ�WR�WKH�UHOHDVH� RI� D� VHULHV� RI� FRQYHUVLRQ� NLWV�� \RX� FDQ� FKDQJH�WKH�FDOLEHU�RI�WKH�ZHDSRQ�E\�VLPSO\�FKDQJLQJ�WKH�EDUUHO�DQG� F\OLQGHU�� 7KHVH� FRQYHUVLRQ� NLWV� FRPH� ZLWK� RQH�F\OLQGHU�DQG�RQH EDUUHO�RI�HLWKHU�����RU���LQFKHV�OHQJWK�

:HDSRQ 0RGHO����5����0DQXIDFWXUHU $UFXV�&R� <HDU �����1DWLRQ %XOJDULD
&DOLEHU �����0DJQXP������6SHFLDO���PP�3DUDEHOOXP���PP�0DNDURY� 0DJV �
$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG �����NJ 0%/HQJWK ����PP %XUVW5DQJH (IIHFW� ����P $XWR0D[� &\FOLF1RWHV
:HDSRQ 0RGHO����5������0DQXIDFWXUHU $UFXV�&R� <HDU �����1DWLRQ %XOJDULD
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7KLV�ZHDSRQ�ZDV�GHYHORSHG�DV�D�FRQFHDODEOH�FORVH� UDQJH� ZHDSRQ� FDSDEOH� RI� SURYLGLQJ� YROXPH� ILUH��VXLWDEOH� SULPDULO\� IRU� 9,3� ERG\JXDUG� GXWLHV�� 7KH�FRPSOHWH�ZHDSRQ��LQFOXGLQJ�D�PDJD]LQH��IROGV�GRZQ�WR�D�VPDOO�ER[���[���[����FP�LQ�YROXPH��URXJKO\�WKH�VL]H�RI�D�FDUWRQ�RI�FLJDUHWWHV��DQG�FDQ�EH�XQIROGHG�DQG�UHDGLHG�LQ�XQGHU���VHFRQGV���1RW�RQO\�ZDV�WKH�ZHDSRQ�FRQFHDODEOH�XQGHU� HYHQ� D� WKLQ� MDFNHW�� EXW� LWV� ODFN� RI� SURWUXGLQJ�FRQWUROV�RU�VLJKWV�PHDQW� WKH�ZHDSRQ� IROGHG� LQWR�D� IRUP�WKDW�FRXOG�HDVLO\�EH�SDVVHG�RII�DV�D�WUDQVFHLYHU�FDVH�RU�SHUKDSV� HYHQ� DV� D� ODUJH� OLWKLXP�EDWWHU\� IRU� D� ODSWRS� RU�SURIHVVLRQDO� SRUWDEOH� DXGLR�YLVXDO� HTXLSPHQW��8QIRUWXQDWHO\��WKLV�ZHDSRQ�QHYHU�UHDOO\�VROG�DQG�ZDV�QRW�SURGXFHG� LQ� VLJQLILFDQW� QXPEHUV�� $UHV� VWLOO� NHHSV� WKH�ZHDSRQ� DYDLODEOH� IRU� VDOH�DV�D� FXVWRP�SURGXFWLRQ� XQLW��ZKLFK�PDNHV� LW� SURKLELWLYHO\� H[SHQVLYH�� 5XPRU� KDV� LW� WKDW� WKH� RQO\�PDMRU� VDOH� RI� WKH� ZHDSRQ�ZDV� WR� WKH�8�6�� 6HFUHW� 6HUYLFH� IRU� XVH� E\�PHPEHUV�E\�PHPEHUV�RI�WKH�3UHVLGHQW
V�VHFXULW\�GHWDLO��0DJD]LQHV�DUH�DYDLODEOH�LQ���������DQG��� URXQG�FDSDFLWLHV��7KLV�ZHDSRQ�ZDV�RQH�RI�WKH�ODVW�RQHV�GHVLJQHG�DQG�SDWHQWHG�E\�(XJHQH�6WRQHU�EHIRUH�KLV�GHDWK��+RZHYHU��HYHQ�WKRXJK�WKH�$UHV�)0*�ZDV�QHYHU�D�ZHDSRQ�SRSXODU�HQRXJK�WR�JDLQ�DQ\�VLJQLILFDQW�VDOHV��LW�ZDV�LPSUHVVLYH�HQRXJK�WR�VSXU�LPLWDWLRQ�LQ�WKH�8NUDLQLDQ�*REOLQ�60*�DQG�WKH�5XVVLDQ�33����7KH�$5(6�)0*�FDQ�EH�GHVFULEHG�DV�FRQVLVWLQJ�RI�WZR�VKHOOV��7KH�ILUVW�VKHOO�FRQWDLQV�WKH�EDUUHO�DQG�EROW�DVVHPEO\��7KH�VHFRQG�IROGV�RYHU�WKH�ILUVW�DQG�ZKHQ�XQIROGHG�DFWV�DV�WKH�ZHDSRQV�EXWW�VWRFN��7KH�PDJD]LQH�LV�ZLWKLQ�WKH�KDQGJULS�DQG�LV�DWWDFKHG�WR�WKH�FDVLQJ�FRQWDLQLQJ�WKH�EDUUHO��,W�IROGV�LQWR�WKH�VSDFH�EHWZHHQ�WKH�WZR�VKHOOV��7KHUH�LV�D�VLPSOH�FRFNLQJ�KDQGOH�EHORZ�WKH�ZHDSRQ
V�PX]]OH��7KH�ZHDSRQ�LV�RI�DOO�PHWDO�FRQVWUXFWLRQ�DOWKRXJK�GXULQJ�GHYHORSPHQW�LW�ZDV�DQWLFLSDWHG�WKDW�FRPSRVLWH�PDWHULDOV�ZRXOG�EH�XVHG�LQ�ODWHU�PRGHOV�UHVXOWLQJ�LQ�D�OLJKWHU�ZHLJKW�ZHDSRQ�

:HDSRQ )ROGLQJ�0DFKLQHJXQ���)0*0DQXIDFWXUHU $5(6��,QF� <HDU ���������1DWLRQ %XOJDULD&DOLEHU �PP�3DUDEHOOXP 0DJV ����������$FFXUDF\ *URXS ���FP 02$.LOO9HORFLW\ ����P�V (QHUJ\ ����-:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ����PP�IROGHG�����PP�RSHQHG %XUVW �5DQJH (IIHFW� ���P $XWR ���0D[� &\FOLF ���1RWHV
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$UHV�)0* �G� �� EDOOLVWLF �� 6$��$ ���������� 0G ��OE �� 5HV����
6SHFLDO�5XOHV :KHQ�IROGHG��LW�LV�FRQVLGHUHG�HDVLO\�FRQFHDODEOH��8QIROG�DQG�ILUH�DV�WKH�VDPH�DFWLRQ�DW����WR�KLW�
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV$UHV )0* �������� 66��$��& )DLU )DLU � ����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV$UHV�)0* �G��� 3�/ � � � �� ���� �������� ���� ����6SHFLDO�5XOHV�
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7KH�$VWUD�0RGHO�����ZDV�D�SRVW�:RUOG�:DU�2QH�SLVWRO�UHOHDVHG�E\�$VWUD�8QFHWD�\�&LD�IRU�FRPPHULFDO�VDOHV�DQG�H[SRUW��7KH�SLVWRO�ZDV�PRUH�FRPSDFW� WKDQ� WKH�0RGHO�����LW�ZDV�EDVHG�XSRQ��DQG�ZDV�DYDLODEOH�LQ��D�QXPEHU�RI�FDOLEHUV��LQFOXGLQJ��PP�3DUDEHOOXP����� $&3�RU������$&3�YHUVLRQV�� 2YHU� WKH� FRXUVH� RI� VRPH� ��� \HDUV�� $VWUD�SURGXFHG� RYHU� ���� WKRXVDQG� RI� WKHVH� ZHDSRQV�� 7KH�ZHDSRQ� RULJLQDOO\� HQWHUHG� SURGXFWLRQ� LQ� ����� LQ� LWV� �PP�3DUDEHOOXP� YDULDQW�� LQ� RUGHU� WR� ILOO� D� FRQWUDFW� ZLWK� WKH�6SDQLVK�3ULVRQ�6HUYLFH� WR�SURYLGH� WKHLU� VWDQGDUG�VLGHDUP��7KH� IROORZLQJ� \HDU�� $VWUD� EHJDQ� SURGXFLQJ� LW� LQ� ���� $&3�DQG� ����� $&3� FDOLEHUV� IRU� FRPPHUFLDO� VDOH�� )LYH� \HDUV�ODWHU�� LQ� ������ WKH� ZHDSRQ� ZDV� DGRSWHG� E\� WKH� 6SDQLVK�1DY\� DV� WKHLU� VWDQGDUG� VLGHDUP�� 'XULQJ�:RUOG�:DU� 7ZR��WKH�*HUPDQ�/XIWHZDIIH�SXUFKDVHG�RYHU��������$VWUD����
V�DV�D�VWDQGDUG�VLGHDUP�IRU�WKHLU�SLORWV��DFFRXQWLQJ�IRU�QHDUO\�KDOI�RI� WKH�ZHDSRQV�VDOHV�EHWZHHQ������DQG�������ZKHQ�SURGXFWLRQ�FHDVHG�

:HDSRQ 0RGHO����0DQXIDFWXUHU $VWUD�8QFHWD�\�&LD <HDU ���������1DWLRQ 6SDLQ&DOLEHU �PP�3DUDEHOOXP�������$&3��RU�����$&3� 0DJV �$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0%/HQJWK ����PP %XUVW5DQJH (IIHFW� ���P $XWR0D[� &\FOLF1RWHV
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7KH� $VWUD� 0RGHO� ���� ZDV� SURGXFHG� E\� WKH�6RFLHWD� 8QFHWD� DQG� &RPSDQLD� �QRZ� NQRZQ� DV� $VWUD�8QFHWD� \� &LD��� ORFDWHG� LQ� *XHUQLFD�� 6SDLQ�� 7KH� 6SDQLVK�PLOLWDU\�DGRSWHG� WKH�SLVWRO� LQ������� OHDGLQJ� WR� WKH�ZHDSRQ�EHLQJ� ZLGHO\� H[SRUWHG�� 6DOHV� HYHQ� UHDFKHG� LQWR� 1D]L�*HUPDQ\��ZKLFK�ERXJKW�WKH�SLVWRO�IRU�WKHLU�RZQ�DUP\��:LWK�WKH� RXWEUHDN� RI� :RUOG� :DU� 7ZR�� *HUPDQ� WURRSV�HQFRXQWHUHG� SUREOHPV� ZKHQ� XVLQJ� WKHLU� �PP� /XJHU�DPPXQLWLRQ� LQ� WKH� �PP� $VWUD� 0RGHO� ����� 7KH� *HUPDQ�PLOLWDU\
V�GHPDQGHG�FKDQJHV� OHDG�WR� WKH�$VWUD�0RGHO�����EHLQJ�UHOHDVHG�LQ�������VR�WKDW�WKH�*HUPDQV�KDG�D ZHDSRQ�WKDW� XVHG� WKHLU� /XJHU� DPPXQLWLRQ� ZLWKRXW� GLIILFXOW\�� 7KLV�PRGHO� DOVR� VDZ� ZLGHVSUHDG� H[SRUW�� $� PRUH� FRPSDFW�YHUVLRQ��WKH�0RGHO������ZDV�PDGH�WR�XVH�����$&3�RU������$&3�DPPXQLWLRQ�DV�ZHOO��,Q�WKH�HQG��WKH�0RGHO�����DQG�LWV�YDULDQWV�FHDVHG�SURGXFWLRQ�LQ�������ZKHQ�WKH�6WDU�0RGHOR�$�UHSODFHG�WKH�$VWUD�0RGHO�����DV�WKH�6SDQLVK�$UP\
V�VWDQGDUG�VLGHDUP�7KH�$VWUD�0RGHO�����KDV�D�UDWKHU�LQWHUHVWLQJ�KLVWRU\��LWV�VDOHV�WR�*HUPDQ\�DVLGH���'XULQJ�WKH�6SDQLVK�&LYLO�:DU�������������ERWK�VLGHV�XWLOL]HG�WKH�$VWUD�0RGHO������5HDOL]LQJ�WKDW�WKH�$VWUD�IDFWRU\�ZRXOG�QRW�EH�DEOH� WR�NHHS�XS�ZLWK�GHPDQG��WKH�5HSXEOLFDQ�JRYHUQPHQW�DXWKRUL]HG�WZR�DGGLWLRQDO�IDFWRULHV�WR�SURGXFH�0RGHO�����SLVWROV��7KH�7DUUDVD�DUVHQDO�SURGXFHG�DSSUR[LPDWHO\�������SLVWROV�XQGHU�WKH�QDPH�)��$VFDVR�DQG�D�SULYDWH�ILUP�LQ�9DOHQFLD�SURGXFHG�DSSUR[LPDWHO\��������SLVWROV�XQGHU�WKH�QDPH�5HSXEOLFD�(VSDxROD��%RWK�RI�WKHVH�YDULDQWV�FDQ�EH�LGHQWLILHG�E\�WKHLU�GLIIHUHQW�FUHVW�DWRS�WKH�VOLGH�DQG�GLVWLQFWLYH�JULS�SDQHOV��)��$VFDVR�JULSV�PDUNHG�)��$VFDVR��DQG�5HSXEOLFD�(VSDxROD�JULSV�PDUNHG�5(��,Q�DGGLWLRQ��WKH�1DWLRQDOLVW�DUP\�FDSWXUHG�RQH�RI�$VWUD
V�IDFWRULHV��XVLQJ�WKH�IDFLOLW\�WR�SURGXFH�WKHLU�RZQ�0RGHO�����SLVWROV��7KLV�VDPH�IDFWRU\�SURGXFHG�0RGHO�����SLVWROV ULJKW�XS�XQWLO�WKH�GD\�LW�ZDV�FDSWXUHG�7KH�0RGHO����� LV�D�EORZEDFN�RSHUDWHG��KDPPHU� ILUHG��VLQJOH�DFWLRQ�VHPLDXWRPDWLF�SLVWRO��7KH�UHFRLO�VSULQJ� LV� ORFDWHG�DURXQG�WKH�EDUUHO��7KH�JXQ�IHDWXUHG�QR�PDQXDO�VDIHWLHV��2QH�DXWRPDWLF�VDIHW\�LV�ORFDWHG�DW�WKH�UHDU�RI�WKH�JULS�DQG�ORFNV�VHDU�ZKHQ�JXQ�GRHV�QRW�JULSSHG�E\�WKH�VKRRWHU�SURSHUO\��7KH�RWKHU��LQWHUQDO�VDIHW\��GLVFRQQHFWV�WKH�WULJJHU�EDU�IURP�WKH�VHDU�ZKHQ�VOLGH�GRHV�QRW�FORVH�FRPSOHWHO\��7KH�VOLGH�VWRS� LV� ORFDWHG�DW�WKH�OHIW�VLGH�RI�WKH�IUDPH��7KDQNV�WR�WKH� ORQJ�EDUUHO�DQG�KHDY\�ZHLJKW�� WKH�JXQ�ZDV�FRPIRUWDEOH�WR� ILUH�DQG�VKRZHG�JRRG�DFXXUDF\�GHVSLWH� WKH� IDFW� WKDW� WKH�EORZEDFN�RSHUDWHG�DFWLRQ� LV�RIWHQ�DVVXPHG� WR�EH�XQVXLWDEOH� IRU� IXOO�SRZHUHG�DPPXQLWLRQ�VXFK�DV��PP�/DUJR�RU��PP�/XJHU�7KH�$VWUD�0RGHO���� ZDV�D�SRWHQW�ZHDSRQ�GXH�WR�WKH�YHUVDWLOLW\�LW�KDG�LQ�DFFHSWLQJ�DPPXQLWLRQ��,W�ZDV�FKDPEHUHG�SULPDU\�IRU��PP�/DUJR���[��PP�%HUJPDQQ�%D\DUG��FDUWULGJH�EXW�FKDPEHU�DQG�PDJD]LQH�GLPHQVLRQV�DOORZHG�WR�ORDG�DQG�ILUH�RWKHU��PP�FDUWULGJHV��VXFK�DV��[��PP�6WH\U���[��PP�%URZQLQJ�/RQJ���[��PP�/XJHU�3DUDEHOOXP��RIIHULQJ�DOPRVW�XQSUHFHQGHQW�YHUVDWLOLW\��8VLQJ�FDUWLUGJHV�VKRUWHU�WKDQ�WKH�/DUJR�UHVXOWV�LQ�RQO\�WKH�H[WUDFWRU�KROGLQJ�WKH�URXQG�LQ�SODFH�ZKHQ�LW�ILUHV��:KLOH�WKH�ZHDSRQ�FDQ�SURSHUO\�FKDPEHU�DOO�WKHVH��PP�URXQGV��WKH�UHJXODU�XVH�RI�FDUWULGJHV�VKRUWHU�WKDQ���PP�UHVXOWV�LQ�ZHDU��GHIRUPDWLRQ�DQG�HYHQWXDO�EUHDNDJH�RI�WKH�H[WUDFWRU�DQG�VFRUHV�WKH�FKDPEHU�ZDOOV�� UHVXOWLQJ� LQ�SRRU�DFFXUDF\�DQG�WKH�HYHQWXDO� LQDELOLW\� WR�SURSHUO\�FKDPEHU��ILUH��DQG�H[WUDFW�WKH�FRUUHFW�VL]HG�URXQGV��$GGLWLRQDOO\��7KH�ZHDSRQ
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7KH�0RGHO�����ZDV�GHYHORSHG� LQ������DV�DQ�DQVZHU� WR� 1D]L� FRPSODLQWV� DERXW� WKHLU� �PP� /XJHU�PXQLWLRQV� MDPPLQJ� XS� LQ� WKH� $VWUD� 0RGHO� ���� SLVWROV��7KH�0RGHO� ���� ZDV� VLPSO\� D� VOLJKW�PRGLILFDWLRQ� WR� WKH�PDJD]LQHV�DQG�FKDPEHU�WR�ILW�RQO\�WKH���[����PP�/XJHU�RU� 3DUDEHOOXP� DPPXQLWLRQ�� WKRXJK� RQ� FRXOG� DVVXPH� LW�ZRXOG�DOVR�ZRUN�ZLWK�VKRUWHU� URXQGV� OLNH� WKH���[���PP�%URZQLQJ�6KRUW��PXFK�DV� WKH�$VWUD�����FRXOG� FKDPEHU�DQG�ILUH�VKRUWHU�URXQGV��7KH�SLVWRO�ZDV�PDQXIDFWXUHG� LQ�DQ� $VWUD� IDFWRU\� LQ� *HUPDQ�RFFXSLHG� )UDQFH�� 7KH�FRPSDQ\� PDQXIDFWXUHG� D� WRWDO� RI� ������� ZHDSRQV�� RI�ZKLFK��������ZHUH�GHOLYHUHG�WR�WKH�*HUPDQ�DUP\�EHIRUH�WKH�IDFWRU\�ZDV�FDSWXUHG�E\�$OOLHG�IRUFHV��7KH�UHPDLQGHU�RI� WKH�SURGXFWLRQ� UXQ�ZDV�VHL]HG�E\� WKH�6SDQLVK�$UP\��DQG� VROG� RII� WR� YDULRXV� JRYHUQPHQWV�� SXWWLQJ� WKH�ZHDSRQV�LQ�WKH�KDQGV�RI�WKH�3RUWXJXHVH�1DY\��&KLOHDQ�$LU�)RUFH��DQG�WKH�PLOLWDULHV�RI�7XUNH\�DQG�-RUGDQ��$VWUD�QHYHU�UHVXPHG�SURGXFWLRQ�RI�WKH�$VWUD�����

:HDSRQ 0RGHO����0DQXIDFWXUHU $VWUD�8QFHWD�\�&LD <HDU ���������1DWLRQ 6SDLQ&DOLEHU �PP�3DUDEHOOXP 0DJV �$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0%/HQJWK ����PP %XUVW5DQJH (IIHFW� ���P $XWR0D[� &\FOLF1RWHV



J����2[���%2	


&\EHUWKULOOHU

:HDSRQ 7\SH $&& &RQ $Y &DOLEHU '0 $PPR 5DWH�RI�)LUH 5HO
(IIHFW��5DQJH��PHWHUV�

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW$VWUD�0RGHO���� +1' � - 0�2 �PP � � ��>66@ 67 ���P ���� ���� ����6SHFLDO�5XOHV

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ$VWUD�0RGHO���� �G� �� EDOOLVWLF �� 6$ � 0G ��OE �� /LF�����6SHFLDO�5XOHV

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV$VWUD�0RGHO���� � 6$ 0HGLRFUH )DLU � ����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV$VWUD�0RGHO���� �G��� 3�/ � �� � �� � � ���� ����6SHFLDO�5XOHV�



J����2[���%2�


'XULQJ� WKH� ODWWHU� SRUWLRQ� RI� WKH� ����
V�� D�QXPEHU�RI�6SDQLVK�JXQ�PDQXIDFWXUHUV�QRWLFHG� WKH�KLJK�GHPDQG� LQ� &KLQD� IRU� WKH� 0DXVHU� 0RGHO� ������%URRPKDQGOH�� VHPLDXWRPDWLF� SLVWRO��'XULQJ� WKLV� WLPHZ��*HUPDQ�DUPDPHQWV�PDQXIDFWXUHUV�ZHUH�XQGHU�WKH�VWULFW�FRQWURO� RI� WKH�7UHDW\�RI�9HUVDLOOHV��ZKLFK� SUHYHQWHG� WKH�H[SRUW�RI�ZKDW�ZDV�FRQVLGHUHG�D�PLOLWDU\�KDQGJXQ��0DQ\�RI� 0DXVHU
V� IRUHLJQ� FRPSHWLWRUV� WRRN� DGYDQWDJH� RI� WKLV�SUREOHP� WKURXJKRXW� WKH�����
V��$VWUD
V� UHVSRQVH� WR� WKH�VLWXDWLRQ�ZDV� WR�GHYHORS� WKH�0RGHO������([WHUQDOO\�� WKH�ZHDSRQ� LV� QHDUO\� LGHQWLFDO� WR� WKH� 0DXVHU� 0RGHO� ������EXW� LQWHUQDOO\�� WKH� JXQ� XVHV� FRPSOHWHO\� GLIIHUHQW�PHFKDQLVPV� WR� DYRLG� SURGXFWLRQ� SUREOHPV��$V�ZLWK� WKH�0DXVHUV�� WKH� 0RGHO� ���� DOVR� FRXOG� EH� ILWWHG� ZLWK� D�VKRXOGHU�VWRFN��HIIHFWLYHO\�WXUQLQJ�WKH�SLVWRO� LQWR�D�VKRUW�EDUUHOOHG�FDUELQH�ULIOH��7KH�ZHDSRQ�DQG�LWV�PLQRU�YDULDQWV��0RGHOV�����������DQG������ZHUH� LQ�SURGXFWLRQ� IURP������WR�������ZKHQ�WKH� IDFWRU\�SURGXFLQJ� WKH�0RGHO�����ZDV�FDSWXUHG�E\�QDWLRQDOLVW�IRUFHV� LQ� WKH�PLGVW�RI�WKH�6SDQLVK�&LYLO�:DU��ZKLFK� WKHQ�XVHG�WKH�IDFWRU\� WR�SURGXFH�0RGHO�����SLVWROV� IRU� WKHLU�DUVHQDO��� �2I�VRPH��������ZHDSRQV�SURGXFHG���������ZHUH�H[SRUWHG�WR�&KLQD��'XULQJ�:RUOG�:DU�7ZR���DQRWKHU�������ZHUH�VROG�WR�WKH�*HUPDQ�PLOLWDU\�EHWZHHQ������DQG������� �����VDZ�D�FKDQJH�LQ�JXQ�ODZV� LQ�6SDLQ��SUHYHQWLQJ�SULYDWH�JXQ�ILUPV�IURP�PDQXIDFWXULQJ�DQ\�ZHDSRQV�FDSDEOH�RI�ILULQJ�LQ�IXOO�DXWRPDWLF�PRGH��$VWUD�H[SRUWHG�RII�WKH�UHPDLQGHU�RI�WKHLU�0RGHO�����SLVWROV�LQ�D�WULFNOH�RI�VDOHV�WKDW�ODVWHG�XQWLO�������D�IXOO����\HDUV�DIWHU WKH�ZHDSRQ�FHDVHG�SURGXFWLRQ�7KH�0RGHO�����ZDV� LGHQWLFDO� WR� WKH�$VWUD������DVLGH� IURP�D�PLQRU�PRGLILFDWLRQ� WKDW�PDGH�WKH�ZHDSRQ�D� IXOO\�DXWRPDWLF�PDFKLQH�SLVWRO��7KH�0RGHO�����ZDV�D�PRGLILFDWLRQ�WR�XVH�D��� URXQG�PDJD]LQH��7KH�0RGHO�����ZDV�WKH�ILQDO�PRGHO��DEOH�WR�XVH�ERWK�PDJD]LQHV��DQG�DYDLODEOH�LQ�����PP�0DXVHU���PP�3DUDEHOOXP���PP�%HUJPDQQ��DQG�����6XSHU�FDOLEHUV��)RU�WKH�6SDQLVK�&LYLO�*XDUG��WKH\�DOVR�SURGXFHG�WKH�0RGHO������ZKLFK�KDG�D�FDGHQFH�UHWDUGHU�WR�UHGXFH�WKH�F\FOLF�UDWH�RI�ILUH�WR�����URXQGV�SHU�PLQXWH��7KH�PRGHO�����ZDV�DOVR�GHVLJQDWHG�DV�WKH�0RGHO����)��$OO�0RGHO�����FRPSRQHQWV�ZHUH�IXOO\� LQWHUFKDQJHDEOH��PHDQLQJ�WKDW�ZLWK�D�VLPSOH�VZDS�RI�SDUWV��D�0RGHO�����FRXOG�EHFRPH�D�0RGHO�����
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���������� ��>66@����>$%@����>$@����������>&@
5( ��� ��� ��� ����6SHFLDO�5XOHV

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ%XVKPDQ�,':�������PP �G� �� EDOOLVWLF �� 6$��$ ���������� 6P ��OE �� 0LO�����%XVKPDQ�,':��������PP �G� �� EDOOLVWLF �� 6$��$ ���������� 6P ��OE �� 0LO ����%XVKPDQ�,':���������� �G� �� EDOOLVWLF �� 6$��$ ���������� 6P ��OE �� 0LO�����%XVKPDQ�,':������PP �G� �� EDOOLVWLF �� 6$��$ ���������� 0G ��OE �� 0LO�����%XVKPDQ�,':�������PP �G� �� EDOOLVWLF �� 6$��$ ���������� 0G ��OE �� 0LO�����%XVKPDQ�,':��������� �G� �� EDOOLVWLF �� 6$��$ ���������� 0G ��OE �� 0LO�����%XVKPDQ�,':������PP �G� �� EDOOLVWLF �� 6$��$ ���������� 0G ��OE �� 0LO�����%XVKPDQ�,':�������PP �G� �� EDOOLVWLF �� 6$��$ ���������� 0G ��OE �� 0LO�����%XVKPDQ�,':��������� �G� �� EDOOLVWLF �� 6$��$ ���������� 0G ��OE �� 0LO�����6SHFLDO�5XOHV

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV%XVKPDQ�,':�������PP ���������� 6$��$��& 6XSHUE *RRG � ����%XVKPDQ�,':��������PP ���������� 6$��$��& 6XSHUE *RRG � ����%XVKPDQ ,':���������� ���������� 6$��$��& 6XSHUE *RRG � ����%XVKPDQ�,':������PP ���������� 6$��$��& 6XSHUE *RRG � ����%XVKPDQ�,':�������PP ���������� 6$��$��& 6XSHUE *RRG � ����%XVKPDQ�,':��������� ���������� 6$��$��& 6XSHUE *RRG � ����%XVKPDQ�,':���� �PP ���������� 6$��$��& 6XSHUE *UHDW � ����%XVKPDQ�,':�������PP ���������� 6$��$��& 6XSHUE *UHDW � ����%XVKPDQ�,':��������� ���������� 6$��$��& 6XSHUE *UHDW � ����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV%XVKPDQ�,':�������PP �G��� 3�/ �� �� � ��� ���� �������� ��� ����%XVKPDQ�,':��������PP �G� 3�/ �� �� � ��� ���� �������� ��� ����%XVKPDQ�,':���������� �G��� 3�/ �� �� � ��� ���� �������� ��� ����%XVKPDQ�,':������PP �G��� 3�/ �� �� � ��� ���� �������� ��� ����%XVKPDQ�,':�������PP �G� 3�/ �� �� � ��� ���� �������� ��� ����%XVKPDQ�,':��������� �G��� 3�/ �� �� � ��� ���� �������� ��� ����%XVKPDQ�,':������PP �G��� 3�/ �� �� � ��� ���� �������� ��� ����%XVKPDQ�,':�������PP �G� 3�/ �� �� � ��� ���� �������� ��� ����%XVKPDQ�,':��������� �G��� 3�/ �� �� � ��� ���� �������� ��� ����6SHFLDO�5XOHV� 5DWH�RI�ILUH�LV�IDFWRU\�VHW�WR�������,W�FDQ�EH�UHVHW�DV�ORZ�DV�����RU�DV�LQVDQHO\�KLJK�DV������
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0RGHUQ� DUPLHV� DUH� ILQGLQJ� WKH� 
QHZ� ZRUOG�GLVRUGHU
� WR� EH� D� YHU\� GHPDQGLQJ� HQYLURQPHQW�� KDYLQJ� WR�VZLWFK�UDSLGO\�IURP�SHDFHNHHSLQJ�WR�ZDU�ILJKWLQJ�PLVVLRQV��5DWKHU� WKDQ� SURFXUH� GLIIHUHQW� ZHDSRQV� IRU� GLIIHUHQW�PLVVLRQV�� DUPLHV� DLP� WR� ILHOG�PXOWL�UROH�ZHDSRQV� WKDW� FDQ�IXOILOO�PXOWLSOH�WDVNV��:LWK�GHIHQVH�EXGJHWV�DURXQG�WKH�ZRUOG�XQGHU�LQWHQVH�SUHVVXUH��PXOWL�UROH�ZHDSRQV�SURYLGH�D�FRVW�HIIHFWLYH�VROXWLRQ�7KH� )����� LV� D� PRGXODU� ZHDSRQ� V\VWHP�GHYHORSHG�LQ�D�UDSLG�F\FOH�E\�)1�+HUVWDO�RI�%HOJLXP��7KH\�EHJDQ�PDUNHWLQJ�WKH�ZHDSRQ�LQ�������7KH�V\VWHP�FRQVLVWV�RI�WKH�)�����ULIOH�DQG�LWV�QXPHURXV�DGG�RQ�PRGXOHV��ZKLFK�FDQ� EH� LQVWDOOHG� DQG� UHPRYHG� TXLFNO\� ZLWKRXW� WKH� XVH� RI�DQ\�WRROV��7KH�GHVLJQ�RI�ERWK�ULIOH�DQG�DGG�RQ�PRGXOHV�SD\�JUHDW�DWWHQWLRQ� WR� WKH�GHVLUH� IRU�HUJRQRPLFV��EDODQFH��DQG�WKH� VPRRWK� OLQHV� RI� WKH� ZHDSRQ�� ZKLOH� SURYLGLQJ� WKH�DFFHVVRULHV� QHFHVVDU\� WR� PHHW� WKH� SUHVHQW� DQG� IXWXUH�UHTXLUHPHQWV�RI�GLIIHUHQW�W\SHV�RI�XQLWV�RQ�D ZLGH�UDQJH�RI�PLVVLRQV� 7KH� ULIOH� LV� D� JDV�RSHUDWHG�� URWDWLQJ� EROW�� VHOHFW�ILUH�ZHDSRQ��XVLQJ�D�EXOOSXS�IUDPH�DQG�SRO\PHU�VWRFN�DQG�FRPSOHWHO\� DPELGH[WHURXV� FRQWUROV�� 7KH� ZHDSRQ� EHDUV� D�XQLTXH�HMHFWLRQ�V\VWHP�� LQ�ZKLFK�VSHQW�EUDVV� LV�VHQW� IURP�WKH�UHDU�RI�WKH�JXQ�DORQJ�D�VSHFLDO�WXEH�VR�WKDW�WKH\�PD\�EH�HIHFWHG� QHDU� WKH�PX]]OH�� IDOOLQJ� D� VDIH� GLVWDQFH� IURP� WKH�XVHU¶V� IDFH�� $V� UHTXLUHG� RI� DOO� 1$72�FRPSOLDQW� ULIOHV� DQG�/0*V��WKH�)�����XVHV�67$1$*�RU�0����PDJD]LQHV��,W�KDV�VWDQGDUG�PRXQWLQJ�UDLOV�DWRS�WKH�ZHDSRQ�IRU�VFRSHV�DQG�D1$72�FRPSOLDQW� PRXQWLQJ� V\VWHP� MXVW� DKHDG� RI� WKH�PDJD]LQH� ZKHUH� DGGLWLRQDO� PRGXOHV� PD\� EH� PRXQWHG�XQGHUEDUUHO�� ,Q� VWDQGDUG� FRQILJXUDWLRQ�� WKH� ZHDSRQ� LV�PRXQWHG� ZLWK� D� ���;� VFRSH� DWRS� DQG� D� UHPRYDEOH�KDQGJXDUG� EHORZ�� 7KH� ULIOH� LWVHOI� DOUHDG\� SURYLVLRQV�VXIILFLHQW� LQWHUQDO� VSDFH� IRU� D� FHQWUDOL]HG� SRZHU� SDFN� WR�SURYLGH� SRZHU� IRU� WKH� )&6� DQG� QLJKW� YLVLRQ� VLJKW��,QFLGHQWDOO\�� SRZHU� LV� VXSSOLHG� IURP� D� VWDQGDUG� ��YROW�EDWWHU\��7KH�HUJRQRPLFV�RI�WKH�ZHDSRQ�H[WHQG�WR�DGGUHVV�DPELGH[WHULW\�� 7KH� ZHDSRQ
V� IRUZDUG� HMHFWLRQ� V\VWHP�DOORZV� WKH� ZHDSRQ� WR� EH� XVHG� OHIW�KDQGHG� ZLWK� QR�PRGLILFDWLRQ�� SURWHFWLQJ� OHIW�KDQGHG� VKRRWHUV� IURP� FDVHV��JDV�DQG�GHEULV��7KH�VDIHW\��ILULQJ�VHOHFWRU��PDJD]LQH�FDWFK�DQG� RWKHU� FRQWUROV� DUH� DOVR� HDVLO\� PDQLSXODWHG� E\� D� OHIW�KDQGHG�VKRRWHU�7KH�)�����LV�DYDLODEOH�IRU�LPPHGLDWH�SXUFKDVH�LQ�WKUHH� FRQILJXUDWLRQV�� 7KH� ILUVW� FRQILJXUDWLRQ� LV� WKH� EDVLF�SDFNDJH�� 7KLV� LQFOXGHV� WKH� ULIOH�� KDQGJXDUG�� DQG� ���[�VFRSH�� ZKLFK� FDQ� EH� SXUFKDVHG� IRU� DQ� HFRQRPLFDO� ������7KH� VHFRQG� FRQILJXUDWLRQ� LQFOXGHV� WKH� ULIOH�� VKRWJXQ�PRGXOH�� DQG� QRQOHWKDO� PRGXOH�� FRVWLQJ� ������ WR� �������7KH� WKLUG� FRQILJXUDWLRQ� LV� WKH� �IXOO� SDFNDJH���7KLV� LQFOXGHV�WKH� ULIOH��KDQGJXDUG�DQG����[�VFRSH�RI� WKH�EDVLF�SDFNDJH��EXW�DOVR�LQFOXGHV�D��[�GD\�QLJKW�HOHFWURQLF�VFRSH��6KRWJXQ�0RGXOH�� ;0����� 8QGHUEDUUHO� 1RQOHWKDO� 0RGXOH�� /*������PP� *UHQDGH� /DXQFKHU�� DQG� D� VSDUH� KDQGJXDUG�� DW� D�SURMHFWHG� SULFH� RI� RQO\� ������� WR� �������� 7KHUH� LV� DOVR� D�VKRWJXQ�PRGXOH� DYDLODEOH��ZLWK� SULFLQJ�HVWLPDWHG�EHWZHHQ������DQG��������EDVHG�RQ�TXDQWLW\�SXUFKDVHG��7KH\�DOVR�PDNH�DYDLODEOH�D�KDQGJXDUG�ZLWK�EXLOW�LQ� ODVHU�GHVLJQDWRU��DQG DQRWKHU�KDQGJXDUG�ZLWK�D�EXLOW�LQ�IODVKOLJKW�)1� +HUVWDO� DOVR� KDV� D� SURGXFW� GHYHORSPHQW�VFKHGXOH� HVWDEOLVKHG�� 'XULQJ� ������ WKH\� DUH� H[SHFWHG� WR�UHOHDVH� D� ��URXQG� XQGHUEDUUHO� JUHQDGH� ODXQFKHU�� ����� LV�H[SHFWHG�WR�VHH�D�ILUH�FRQWURO�V\VWHP�PRGXOH�VLPLODU�WR WKDW�RI� WKH�2,&:�7KH�PRGXOH�ZLOO� LQWHJUDWH�D� ODVHU�UDQJHILQGHU�WR�FDOFXODWH� WKH�SRLQW�RI�DLP�IRU�ERWK�WKH�ULIOH�DQG�JUHQDGH�ODXQFKHU�� DQG� VHW� LWV� VLJKW� UHWLFOH� DSSURSULDWHO\�� ,WV�IXQFWLRQDOLW\� ZLWK� WKH� JUHQDGH� ODXQFKHU� LV� LPSUHVVLYH�� WKH�XVHU� VLJKWV� WKH� WDUJHW�� WKH� )&6� UDQJHV� LW�� WKHQ� WKH� XVHU�VLPSO\�WLOWV�WKH�ZHDSRQ¶V�PX]]OH�XSZDUG��:KHQ�WKH�FRUUHFW�GHJUHH�RI�LQFOLQDWLRQ�LV�UHDFKHG��WZR�JUHHQ�OLJKWV�LOOXPLQDWH�RQ� WKH� UHDU� RI� WKH�)&6�� LQGLFDWLQJ� WKH�ZHDSRQ� LV�SURSHUO\�UHDQJHG�WR�ILUH��7KH�)&6�FDQ�VWRUH�WDUJHWLQJ�GDWD�RQ�XS�WR���W\SHV�RI�URXQGV�DQG�FDQ�EH�UHSURJUDPPHG�DW�DQ\�WLPH�WR�KDQGOH�DQ\�URXQG�W\SHV�RI� YLUWXDOO\� DQ\� FDOLEHU� RI� ODXQFKHG� JUHQDGH� LI� VXFK� DOWHUQDWH� FDOLEHU� JUHQDGH� ODXQFKHU� EHFRPH� DYDLODEOH�� 0RUH� LPSRUWDQWO\�� WKH� )&6� LV�XSJUDGDEOH��:KLOH�WKH�YHUVLRQ�GHWDLOHG�DERYH�ZLOO�EH�DYDLODEOH�E\�������RQH�IXWXUH�LPSURYHPHQW�IRU�WKH�)&6�ZLOO�EH�DQ HOHFWURQLF�UDWH�RI�ILUH�

:HDSRQ )�����/*��0DQXIDFWXUHU )1�+HUVWDO <HDU �����1DWLRQ %HOJLXP&DOLEHU �����[����PP�1$72 0DJV ��$FFXUDF\ *URXS 02$.LOO9HORFLW\ ���P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG ����NJ 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���
1RWHV

&\FOLF�UDWH�RI�ILUH�DGMXVWDEOH�IURP�����WR������URXQGV�SHU�PLQXWH��,Q�������D�PRGLILHG�YHUVLRQ�VKRXOG�EH�DYDLODEOH�WR�KDQGOH�DQ�HOHFWURQLF�UHJXODWRU�IRU�WKH�ZHDSRQ
V�UDWH�RI�ILUH�DQG�PHFKDQLFDO�EXUVW�FDSDFLWLHV��:HLJKW�LV�IRU�WKH�ULIOH�DORQH�ZLWK����[�VFRSH�DQG�KDQGJXDUG�
:HDSRQ /*����*UHQDGH�/DXQFKHU0DQXIDFWXUHU )1�+HUVWDO <HDU ���������1DWLRQ %HOJLXP&DOLEHU ���[����PP�/RZ�9HORFLW\�*UHQDGH 0DJV �$FFXUDF\ *URXS 02$.LOO9HORFLW\ ���P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK H[WHQGV�ULIOH�WR����PP�ORQJ %XUVW �5DQJH (IIHFW� ����P $XWR �0D[� ����P &\FOLF �
1RWHV :HLJKWV�DUH�IRU�WKH�JUHQDGH�ODXQFKHU�DORQH��(IIHFWLYH�GLUHFW�ILUH�UDQJH����P��PLQLPXP�VDIH�UDQJH����P��7KH�IXOO\�ORDGHG�ZHLJKW�ZLWK����URXQG�PDJD]LQH��/*����ZLWK���URXQG��DQG��[�VLJKW�LV�����NJ�
:HDSRQ ;0�����1RQOHWKDO�0RGXOH0DQXIDFWXUHU )1�+HUVWDO <HDU ���������1DWLRQ %HOJLXP&DOLEHU ����FDOLEHU�SURMHFWLOHV 0DJV �$FFXUDF\ *URXS 02$.LOO9HORFLW\ ���P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG ����NJ 0% �/HQJWK %XUVW �5DQJH (IIHFW� ���P $XWR �0D[� ����P &\FOLF �
1RWHV 3URMHFWLOHV�FDQ�EH ORDGHG�ZLWK�D�JO\FRO�EDVHG�LPSDFW�ORDG��ZDVKDEOH�RU�LQGHOLEOH�SDLQW��2&�SRZGHU��,OOXPLQDQW��RU�D�PL[WXUH�RI�&6�DQG�2&�SRZGHUV��;0�����DOVR�ZRUNV�DV�D�VWDQG�DORQH�ZHDSRQ�DV�ZHOO�DV�D�ULIOH�DWWDFKPHQW�
:HDSRQ )�����6KRWJXQ�0RGXOH0DQXIDFWXUHU )1�+HUVWDO <HDU ���������1DWLRQ %HOJLXP&DOLEHU ���*DXJH 0DJV �$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ 52) 66 ��/RDGHG 0% �/HQJWK %XUVW �5DQJH (IIHFW� ��P $XWR �0D[� ���P &\FOLF �1RWHV
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FRQWURO� FRPSRQHQW��7KLV�ZLOO� UHGXFH� WKH�UDWH�RI� ILUH�DXWRPDWLFDOO\�ZKLOH�LQFUHDVLQJ�EXUVW�OHQJWK�DV�UDQJH�LQFUHDVHV��6R�DW�����P��WKH ZHDSRQ�ZRXOG�ILUH�D���URXQG�EXUVW�DW�����USP��EXW�DW����P��LW�PD\�ILUH�D���URXQG� EXUVW� DW� ���� USP�� WKHUHE\� LPSURYLQJ� KLW�SUREDELOLWLHV�� 7KLV� XSJUDGH� LV� H[SHFWHG� E\� ������)LQDOO\�� ����� FDQ� H[SHFW� D� ��PP� XQGHUEDUUHO�PRGXOH� LQ� DQ� DWWHPSW� WR� JLYH� WKH� ZHDSRQ� WKH�FDSDFLW\� WR� ILUH� WKH� VDPH� ��PP� DPPXQLWLRQ� WKH�2,&:� ILUHV�� 7KLV�� DORQJ� ZLWK� QHFHVVDU\� )&6�XSJUDGHV� WR�RSHUDWH� LW�SURSHUO\�� LV�H[SHFWHG�GXULQJ�WKH� FRXUVH� RI� ������ (DFK� DFFHVVRU\� ZHDSRQ�PDQXIDFWXUHG� IRU� WKH� )����� LQFOXGHV� D� WULJJHU�DVVHPEO\� WKDW� H[WHQGV� EHQHDWK� WKH� ULIOH
V� WULJJHU�JXDUG�� %\� GRLQJ� WKLV�� WKH� VKRRWHU� FDQ� XVH� WKH�DFFHVVRU\� ZHDSRQ� E\� VLPSO\� DGMXVWLQJ� KLV� JULS� WR�SXW�KLV�ILQJHU�RQ�WKH�DFFHVVRU\
V�WULJJHU��UDWKHU�WKDQ�KDYLQJ� WR�UHOHDVH�WKH�ULIOH
V�JULS�DQG�JUDVS�DQRWKHU�JULS�WULJJHU�DVVHPEO\�IRUZDUG�RQ�WKH�JXQ�2YHU� WKH�FRXUVH�RI������� WKH�)�����ZDV�H[WHQVLYHO\� UHYLHZHG� E\� WKH� 86� PLOLWDU\� DV� DQ�DOWHUQDWLYH�WR�ERWK�WKH�0���0RGXODU�:HDSRQ�6\VWHP�DQG� WKH�2EMHFWLYH� ,QGLYLGXDO�&RPEDW�:HDSRQ��7KH�UHYLHZ�HLWKHU� IHOO� VKRUW�RU� IDLOHG� WR�EH�FRPSOHWHG� LQ�WLPH�� DV� WKH� 2,&:� KDV� EHHQ� GHVLJQDWHG� E\� WKH�PLOLWDU\�DV�WKH�;0����6HOHFWDEOH�$VVDXOW�%DWWOH�5LIOH��;0����6$%5���+RZHYHU��QRW�DOO�KRSH�LV�ORVW��$�IXOO\�RXWILWWHG�)�����ZHLJKV�DERXW�����NJ�OHVV�WKDQ�D�IXOO\�RXWILWWHG�;0����� 6R� ORRNLQJ� DW� WKH� ERWWRP� OLQH�� WKH�)�����RIIHUV�D�VOHHN�OHYHO�RI�HIILFLHQW�PRGXODULW\�WKH�86�PLOLWDU\� KDV� GHVSHUDWHO\� VRXJKW� LQ� ZKDW� HQGHG�XS�EHLQJ� WKH�KRGJH�SRGJH�RI�EXON\�SDUWV� LQ� WKH�0����0���0RGXODU�:HDSRQ�6\VWHP���6R�HYHQ�WKRXJK�WKH�PLOLWDU\�KDV�RXWILWWHG�LWV�IRUFHV�ZLWK�WKH�0���DQG�0:6�UHODWLYHO\�UHFHQWO\��LW�LV�WDNLQJ�D�VHULRXV�ORRN�DW�RIIHULQJ�)1�+HUVWDO�D�JDS�EULGJLQJ�FRQWUDFW�WR�LVVXH�WKH� )����� WR� VSHFLDO� IRUFHV� UDWKHU� WKDQ� WKH� 0���0:6��)1
V�DGYDQWDJH�LV�WKDW�LV�KDV�D�ULIOH�UHDG\�WR�HQWHU� VHUYLFH� QRZ�� UDWKHU� WKDQ� LQ� WKH� ����������WLPHIUDPH�RI�LWV�FRPSHWLWRUV�
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)1�+HUVWDO�FXUUHQWO\�PDNHV�RU�SODQV�WR�PDNH�WKH�IROORZLQJ�DGGLWLRQDO�XSJUDGH�FRPSRQHQWV�DYDLODEOH�IRU�WKHLU�)�����ZHDSRQ�V\VWHP�)�����)&6 ± 7KLV�ILUH�FRQWURO�PRGXOH�ZLWK�ODVHU�UDQJHILQGHU�FDOFXODWHV�WKH�SRLQW�RI�DLP�IRU�ERWK�WKH�ULIOH�DQG�JUHQDGH�ODXQFKHU��DQG�VHWV�WKH�VLWH�UHWLFOH�DSSURSULDWHO\��,WV�IXQFWLRQDOLW\�ZLWK�WKH�JUHQDGH�ODXQFKHU�LV�LPSUHVVLYH��WKH�XVHU�VLJKWV�WKH�WDUJHW��WKH�)&6�UDQJHV�LW��WKHQ�WKH�XVHU�VLPSO\�WLOWV�WKH�ZHDSRQ¶V�PX]]OH�XSZDUG��:KHQ WKH�FRUUHFW�GHJUHH�RI�LQFOLQDWLRQ�LV�UHDFKHG��WZR�JUHHQ�OLJKWV�LOOXPLQDWH�RQ�WKH�UHDU�RI�WKH�)&6��LQGLFDWLQJ�WKH�ZHDSRQ�LV�SURSHUO\�UHDQJHG�WR�ILUH��7KH�)&6�FDQ�VWRUH�WDUJHWLQJ�GDWD�RQ�XS�WR���W\SHV�RI�URXQGV�DQG�FDQ�EH�UHSURJUDPPHG�DW�DQ\�WLPH�WR�KDQGOH�DQ\�URXQG�W\SHV�RI�YLUWXDOO\�DQ\�FDOLEHU�RI�ODXQFKHG�JUHQDGH�LI�VXFK�DOWHUQDWH�FDOLEHU�JUHQDGH�ODXQFKHU�EHFRPH�DYDLODEOH��$�IXWXUH�LPSURYHPHQW�LQ�WKH�)&6�ZLOO�EH�HOHFWURQLF�52)�FRQWURO��ZKLFK�ZLOO�UHGXFH�WKH�UDWH�RI�ILUH�DXWRPDWLFDOO\�ZKLOH�LQFUHDVLQJ�EXUVW�OHQJWK�DV�UDQJH�LQFUHDVHV��6R�DW�����P��WKH�ZHDSRQ�ZRXOG�ILUH�D���URXQG�EXUVW�DW�����USP��EXW�DW����P��LW�PD\�ILUH�D���URXQG�EXUVW�DW�����USP��WKHUHE\�LPSURYLQJ�KLW�SUREDELOLWLHV��7KLV�HOHFWURQLF�ULIOH�FRQWURO�LV�H[SHFWHG�WR�H[LVW�LQ�)����¶V�PDGH�LQ������)�����/*������PP�*UHQDGH�/DXQFKHU ± )LUHV�DQ\�RI�1$72¶V���PP�ORZ�YHORFLW\�JUHQDGHV��VHH�0����%ORRSHU�LQ�KHDY\�ZHDSRQV�)�����;0����1RQ�/HWKDO�0RGXOH ± D�WKUHH�VKRW�YDULDQW�RI�)1�+HUVWDO¶V�)1�����/HVV�/HWKDO�/DXQFKHU��PDGH�VSHFLILFDOO\�IRU�WKH�)�����)������6KRWJXQ�0RGXOH ± D���URXQG�����JD��PRGXOH�)��������URXQG�*UHQDGH�/DXQFKHU ± $YDLODEOH�LQ�����)��������PP�0RGXOH ± ([SHFWHG�WR�EH�DYDLODEOH�LQ�������WKLV�LV�DQ�DWWHPSW�WR�FUHDWH�D���PP�ZHDSRQ�WKDW�SURYLGHV�WKH�IXQFWLRQDOLW\�RI�WKH�2,&:¶V���PP DLUEXUVW�FDQQRQ�RU�FRPSDWLELOLW\�ZLWK�WKH�2,&:
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$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV,/$5&2�$0��������/5 �G� 3�/ �� �� � ��� ���� ��� ��� �����,/$5&2�$0���������6KRUW�0DJQXP �G��� 3�/ �� �� � ��� ���� ��� ��� �����,/$5&2�$0���������/5�%ULHIFDVH�*XQ �G��� 3�/ �� �� � ��� ���� ��� ��� �����$PHULFDQ�6$5�������� �G��� 3�/ �� �� � ��� � ��� � ����6SHFLDO�5XOHV� /RDGHG�ZHLJKW�EDVHG�RQ�XVLQJ�D�����URXQG�PDJD]LQH�
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7KH� +6� ����� LV� PDQXIDFWXUHG� E\� &URDWLD
V� ,0�0HWDO��ILUVW�DSSHDULQJ�RQ�WKH�PDUNHW� LQ�������&RPSDUHG�WR�VRPH�RWKHU�ZHDSRQV�WR�EH�SURGXFHG�LQ�WKH�UHJLRQ�DIWHU�WKH�FROODSVH�RI� WKH�FRPPXQLVW� VWDWH�RI�<XJRVODYLD�� WKH�JXQ� LV�TXLWH� PRGHUQ�� ,W
V� PRGHUQ� IHDWXUHV� LQFOXGH� D� SRO\PHU�IUDPH�� DPELGH[WHURXV� PDJD]LQH� UHOHDVH�� KLJK� YLVLELOLW\�VLJKWV��D��FKDPEHU�ORDGHG��LQGLFDWRU�RQ�WKH�WRS�RI�WKH�VOLGH�EHKLQG� WKH�HMHFWLRQ�SRUW��D� �FRFNHG�� LQGLFDWRU� IRU� WKH� ILULQJ�SLQ�RQ� WKH�EDFN� RI� WKH�VOLGH�� DQG� UHGXQGDQW� VDIHWLHV��7KH�IRXU VDIHW\�PHFKDQLVPV�LQFRUSRUDWHG�LQWR�WKH�ZHDSRQ�DUH�D�JULS�VDIHW\�RQ�WKH�UHDU�RI�WKH�JULS��D�WULJJHU�VDIHW\��D�GURS�W\SH� ILULQJ� SLQ� VDIHW\�� DQG� DQ� HPSW\�PLVVLQJ� PDJD]LQH�VDIHW\� 5HYLHZV�RI�WKH�JXQ�FODLP�LW�LV�D�YHU\�FRPIRUWDEOH�ZHDSRQ� WR� KROG�� UHDVRQDEO\� UHOLDEOH�� DQG� IDLUO\� DFFXUDWH��7KH�ZHDSRQ�FDQ�EH�EHVW�GHVFULEHG�DV�D�FURVV�EHWZHHQ�D�6,*�DQG�D */2&.��EXW�PDQDJHV�WR�UHPDLQ�DW�D�SULFH�SRLQW�EHORZ�HLWKHU��7KH�ZHDSRQ�SURYHG�WR�EH�YHU\�SRSXODU�DQG�UDSLGO\�EHFDPH�WKH����H[SRUW�DQG�VHOOHU�IRU�,0�0HWDO��+RZHYHU��WKH�ZHDSRQ�LV�QRZ�LOOHJDO�WR�FRPPHUFLDOO\�LPSRUW�LQWR�WKH�8QLWHG�6WDWHV�DQG�WKH�LOOHJDO�VWDWXV�LVQ¶W�GXH�WR� KRZ� WKH�ZHDSRQ� RSHUDWHV�RU�KRZ�DQ\RQH� LQVLGH� WKH�8QLWHG�6WDWHV�XVHV� WKH�ZHDSRQ��6SULQJILHOG�$UPV�ERXJKW� WKH�GHVLJQ� DQG�PDGH�D�QXPEHU�RI�H[WUHPH�FKDQJHV�WR�WKH�GHVLJQ��0DQ\�SHRSOH�FRQVLGHU�WKH�FKDQJHV�PDGH�WR�EH�ULGLFXORXV��RYHUNLOO��DQG�FRPSOHWHO\�XQQHFHVVDU\�IRU�DQ�DOUHDG\�H[HPSODU\�SLVWRO��7KH�ZHDSRQ�LV�QRZ�PDQXIDFWXUHG�LQ�WKH�8QLWHG�6WDWHV�DV�6SULQJILHOG�$UPV
�;�WUHPH�'XW\�3LVWRO�SURGXFW�UDQJH��ZKLFK�ZLOO�EH�GHWDLOHG�DW�D�ODWHU�GDWH��,W�EHDUV�OLWWOH�UHVHPEODQFH�WR�WKH�RULJLQDO�+6������7KH������6L*�FDUWULGJH�ZDV�LQWURGXFHG�LQ������E\�)HGHUDO��D�PXQLWLRQV�PDQXIDFWXUHU��DQG�6L*�$UPV��D�JXQ�PDQXIDFWXUHU��IRU�XVH�LQ�WKH�6L*�3�����3�����DQG�3����SLVWROV��)LULQJ�D�VWDQGDUG��PP�EXOOHW��WKH������6L*�FDQ�EH�ILUHG�E\�DQ\�JXQ�FKDPEHU�IRU�LW��DV�ZHOO�DV�DQ\�JXQ�ILULQJ�WKH�����6	:�FDUWULGJH��,W�SURYLGHV�EDOOLVWLFV�LQ�D�UDQJH�EHWZHHQ�WKDW�RI�WKH�����6XSHU�DQG�WKH������0DJQXP��7KH�RULJLQDO�)HGHUDO������6L*�FDUWULGJH�ILUHV�D�����JUDLQ�)0-�URXQG�DW�������ISV�DW�����IW�OEV�RI�PX]]OH�HQHUJ\�

:HDSRQ +6����0DQXIDFWXUHU ,0�0HWDOV <HDU �����1DWLRQ &URDWLD&DOLEHU �[��PP�3DUDEHOOXP�������6,*������6	: 0DJV ��$FFXUDF\ *URXS ���FP 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFW� ����P $XWR �0D[� &\FOLF �1RWHV
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&\EHUWKULOOHU

:HDSRQ 7\SH $&& &RQ $Y &DOLEHU '0 $PPR 5DWH�RI�)LUH 5HO
(IIHFW��5DQJH��PHWHUV�

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW+6�������PP +1' �� - & �PP�3 � �� ��>66@ 5( ��� ��� ��� ����+6�����������6L* +1' �� - & �����6L* � �� ��>66@ 5( ��� ��� ��� ����+6����������6	: +1' �� - & ����6: � �� ��>66@ 5( ��� ��� ��� ����6SHFLDO�5XOHV

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ+6�������PP �G� �� EDOOLVWLF �� 6$ �� 0G ��OE �� 5HV����+6�����������6L* �G� �� EDOOLVWLF �� 6$ �� 0G ��OE �� 5HV����+6����������6	: �G� �� EDOOLVWLF �� 6$ �� 0G ��OE �� 5HV����6SHFLDO�5XOHV

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV+6�������PP �� 6$ 0HGLRFUH *UHDW � ����+6�����������6L* �� 6$ 0HGLRFUH *UHDW � ����+6����������6	: �� 6$ 0HGLRFUH *UHDW � ����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV+6�������PP �G��� 3�/ �� �� � �� � �� ��� ����+6�����������6L* �G��� 3�/ �� �� � �� � �� ��� ����+6����������6	: �G� 3�/ �� �� � �� � �� ��� ����6SHFLDO�5XOHV�
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$V� ZLWK� YLUWXDOO\� HYHU\� QDWLRQ� LQ� WKH� ��
V�� ,VUDHO�IHOW� LWV� DUVHQDO� RI� ZHDSRQV� ZDV� VWDUWLQJ� WR� DJH� LQWR�REVROHVFHQFH�� 7R� VDWLVI\� WKHLU� FKDQJLQJ� QHHGV� LQ� DQ�DVVDXOW�ULIOH��WKH\�EHJDQ�GHYHORSLQJ�WKH�7DYRU�$VVDXOW�5LIOH�IRU� WKH���VW�&HQWXU\�� WKH�7$5����7DYRU��7KH�QHZ�EXOOSXS�ULIOH� KDV� EHHQ� GHYHORSHG� WKURXJK� FORVH� FRRSHUDWLRQ�EHWZHHQ� ,VUDHO� 0LOLWDU\� ,QGXVWULHV� DQG� WKH� ,VUDHOL� 'HIHQVH�)RUFHV��7KH�RULJLQDO�SURWRW\SH��GHVLJQDWHG� WKH�0�����ZDV�QRW�GHVLJQHG�E\�DFWXDO�ZHDSRQV�GHVLJQHUV��EXW�UDWKHU�E\�D�SDLU�RI�FLYLOLDQ�HQJLQHHUV��$PD]LQJO\��PDQ\�RI� WKH�IHDWXUHV�WKRVH� FLYLOLDQV� LQFRUSRUDWHG� KDYH� UHPDLQHG� LQ� WKH� ILQDO�SURGXFWLRQ�PRGHO��$QG�XQOLNH�PRVW�UHFHQW�,0,�ZHDSRQV��WKH�7DYRU� LV�D�FRPSOHWHO\�QHZ�GHVLJQ��UDWKHU�WKDQ�DQ�XSJUDGH�RI� DQ� H[LVWLQJ� ZHDSRQ�� 7KLV� QHZ� ULIOH� ILUVW� DSSHDUHG� LQ�SXEOLF�LQ������DQG�ZDV�KHDYLO\�WHVWHG�E\�WKH�,')�EHWZHHQ������ DQG ������ $V� RI� ������ WKH� ,')� KDV� PDGH� QR�VLJQLILFDQW�HIIRUW�WR� LVVXH�WKH�ZHDSRQ�DV�D�UHSODFHPHQW�IRU�WKHLU�0���$���&$5���V�DQG�*DOLOV��EXW�,QGLD�KDV�SXUFKDVHG�DERXW� ���� PLOOLRQ� ZRUWK� RI� WKH� ULIOH� DQG� &URDWLD� KDV�REWDLQHG�DQ�XQNQRZQ�EXW�VPDOO�TXDQWLW\�RI�WKHP�7KH�7DYRU� LQFRUSRUDWHV�PRVW�RI� WKH�PDLQVWUHDP�GHYHORSPHQWV� RI� �DGYDQFHG�� DVVDXOW� ULIOHV�� ,W� IHDWXUHV� D�EXOOSXS� OD\RXW�� SRO\PHU�KRXVLQJ��RSWLFDO� VLJKWV�DV�SULPDU\�VLJKWLQJ� HTXLSPHQW�� DQG� D� UHFRQILJXUDEOH� PRGXODU� GHVLJQ�LQFOXGLQJ� D� UHFRQILJXDEOH� HMHFWLRQ� SRUW� DQG� FKDUJLQJ�K\DQGOH� WR� WKH� OHIW� RU� ULJKW��)LQDOO\�� LW� DOVR� LQFRUSRUDWHV�DQ�DPELGH[WHURXV�VHOHFWRU�VZLWFK�VDIHW\�DERYH�WKH�SLVWRO�JULS��,QWHUHVWLQJO\��WKH�ZHDSRQ�KDV�QR�UHFLHYHU��LQVWHDG�KRXVLQJ�LWV� PHFKDQLVPV� LQVLGH� D� VWHHO� UHLQIRUFHG� KLJK� LPSDFW�SRO\PHU� KRXVLQJ��$OO� YHUVLRQV� XVH�67$1$*�FRPSOLDQW�0���� VW\OH� PDJD]LQHV�� 7KH� ZHDSRQV� DUH� DYDLODEOH� LQ� D�QXPEHU�RI� ILQLVKHV�� LQFOXGLQJ�ROLYH�GUDE��EODFN��DQG�GHVHUW�FDPRXIODJH�7KH�ULIOH�LVQ
W�ZLWKRXW�LWV�IODZV��$V�ZLWK�DOO�EXOOSXS�FRQILJXUDWLRQ�DVVDXOW�ULIOHV��WKH�ZHDSRQ�GRHVQ
W�OHQG�LWVHOI�WR�IDVW� UHORDGLQJ� DQG� ZLWK� WKH� HMHFWLRQ� SRUW� VR� FORVH� WR� WKH�XVHU
V�IDFH��WKHZ�ZHDSRQ�GRHVQ
W� OHQG� LWVHOI� WR�EHLQJ�XVHG�RQ�ERWK�VKRXOGHUV��7KH�QHHG�WR�VWULS�GRZQ�WKH�ZHDSRQ� WR�VZDS�WKH�HMHFWLRQ�SRUW� WR� WKH�RSSRVLWH�VLGH�RI� WKH�ZHDSRQ�IXUWKHU�H[DSQGV�WKLV�SUREOHP�7KH� 7DYRU� LV� DYDLODEOH� LQ� IRXU� PLOLWDU\�FRQILJXUDWLRQV�� 7KH� EDVH� FRQILJXUDWLRQ� LV� D� VWDQGDUG�DVVDXOW�ULIOH��WKH�7$5����7DYRU�$VVDXOW�5LIOH��$ORQJ�ZLWK�WKH�VWDQGDUG� IHDWXUHV� RI� WKH� ULIOH� GHVLJQ�� WKH� ZHDSRQ� KDV� D����PP�EDUUHO�DQG� LV� LVVXHG�ZLWK�D� WZR�SDUW�RSWLFV�V\VWHP�FRQVLVWLQJ�RI�DQ�,7/�0$56�DQG�DQ�,7/�0LQL�1�6($6�1LJKW�9LVLRQ� 'HYLFH�� DORQJ� ZLWK� KDYLQJ� HPHUJHQF\� LURQ� VLJKWV�PRXQWHG� RQ� WKH� 0$56� FRPSRQHQW�� UDWKHU� WKDQ� WKH� ULIOH�LWVHOI��7KLV�PRGHO�RI� WKH�7DYRU� LV� WKH�RQO\� RQH�FDSDEOH�RI�PRXQWLQJ� WKH�0����JUHQDGH� ODXQFKHU�RU�RWKHU�FRPSDWLEOH�XQGHUEDUUHO�ZHDSRQV��DOWKRXJK�D�EDUUHO�DGDSWHU�LV�UHTXLUHG��2QH� LQWHUHVWLQJ� IHDWXUH� LV� WKH� RQ�RII� VZLWFK� IRU� WKH� ODVHU�GHVLJQDWRU� RQ� WKH� 0$56�� 7KH� VZLWFK� LV� ORFDWHG� RQ� WKH�IRUHJULS�RI�WKH�ULIOH��UDWKHU�WKDQ�RQ�WKH�VFRSH�LWVHOI�7KH�&7$5����&RPSDFW�7DYRU�$VVDXOW�5LIOH�LV�WKH�VHFRQG� YDULDQW� RI� WKH� ZHDSRQ�� 7KLV� PRGHO� GRHVQ
W� GLIIHU�VLJQLILFDQWO\� IURP� WKH� 7$5���� DVLGH� IURP� WKH� EDUUHO� EHLQJ�VKRUWHQHG� WR� ���PP� DQG� DQ� LQFRPSDWLELOLW\� ZLWK�

:HDSRQ 7$5����7DYRU�$VVDXOW�5LIOH0DQXIDFWXUHU ,VUDHOL�0LOLWDU\�,QGXVWULHV <HDU �����1DWLRQ ,VUDHO&DOLEHU ����[��PP�1$72 0DJV ��$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV:HDSRQ &7$5����&RPSDFW�7DYRU�$VVDXOW�5LIOH0DQXIDFWXUHU ,VUDHOL�0LOLWDU\�,QGXVWULHV <HDU �����1DWLRQ ,VUDHO&DOLEHU ����[��PP�1$72 0DJV ��$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG ����NJ 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV:HDSRQ 07$5����0LFUR�7DYRU�$VVDXOW�5LIOH0DQXIDFWXUHU ,VUDHOL�0LOLWDU\�,QGXVWULHV <HDU �����1DWLRQ ,VUDHO&DOLEHU ����[��PP�1$72 0DJV ��$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG ����NJ 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� ��� P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ 67$5����6KDUSVKRRWLQJ�7DYRU�$VVDXOW�5LIOH0DQXIDFWXUHU ,VUDHOL�0LOLWDU\�,QGXVWULHV <HDU �����1DWLRQ ,VUDHO&DOLEHU ����[��PP�1$72 0DJV ��$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV



G[G2D�+��2DJC���
XQGHUEDUUHO�DFFHVVRULHV�7KH� WKLUG� FRQILJXUDWLRQ� LV� WKH�07$5����0LFUR�7DYRU� $VVDXOW� 5LIOH�� $LPHG� DW� VDOHV� DV� D� YHKLFOH� FUHZ�3':� DQG� DV� D� FRXQWHU�WHUURULVP�VSHFLDO� IRUFHV� DVVDXOW�60*�� WKH� EDUUHO� ZDV� FXW� GRZQ� WR� D� VWXEE\� ���PP��IRUFLQJ� WKH�HQWLUH� KRXVLQJ� WR�EH� UHGHVLJQHG� WR� FRQWLQXH�DOORZLQJ�WZR�KDQGHG�XVH��7KH�07$5����LV�RXWILWWHG�ZLWK�WKH�VDPH�VLJKWLQJ�GHYLFHV�DV�WKH�7$5�����/DVW� LV� WKH� 67$5���� 6KDUSVKRRWLQJ� 7DYRU�$VVDXOW�5LIOH��7KLV� LV�D�KHDY\�EDUUHOHG�7$5����RXWILWWHG�ZLWK�D�+DUULV�ELSRG�DQG�D�7ULMLFRQ�$&2*��[���'D\�2SWLF��WKH� VDPH� FRQILJXUDWLRQ� DV� WKH� ,VUDHOL� 0��� 'HVLJQDWHG�0DUNVPDQ�6\VWHP��&RPSDUHG�WR�WKH�V\VWHP�LW�UHSODFHV��WKH�67$5����LV�D�VKRUWHU��PRUH�FRPIRUWDEOH�ZHDSRQ�WKDW�RIIHUV�D�ORZHU�VKRRWHU�SURILOH�7KH�7DYRU�KDV�RQH�RWKHU�YDULDQW�DYDLODEOH��,W�LV�D� VHPL�DXWRPDWLF� YHUVLRQ� GHVLJQHG� IRU� VDOHV� WR� ODZ�HQIRUFHPHQW�DV�D�SDWURO� FDU�DQG�XUEDQ�DUHD�ZHDSRQ�� ,W�KDV�D�VOLJKWO\�VKRUWHQHG����PP�EDUUHO�RYHU�WKDW�7$5����DQG�LV�NQRZQ�DV�WKH�7&����7$5����&DUELQH�$ORQJ� ZLWK� WKHVH� YDULDQWV�� WKH� 7DYRU� 07$5�KDV� VSDZQHG� D� OLQH� RI� ZHDSRQV� RI� LWV� RZQ�� &DOOHG� WKH�7$925��� ULIOH�� ,W� LV� D� KHDYLO\� PRGLILHG� YHUVLRQ� RI� WKH�07$5�� ZLWK� DQ� HQWLUHO\� UHGHVLJQHG� SRO\PHU� KRXVLQJ��8QOLNH� WKH� RULJLQDO� 7DYRU�� WKLV� RQH� KDV� EHHQ� GHVLJQHG�ZLWK� KHDY\� LQSXW� IURP� WKH� ,')� 6SHFLDO� )RUFHV� DQG� LV�GHVLJQHG� DV� D� FRXQWHU�WHUURULVP� ZHDSRQ�� 7KH� PDMRU�FKDQJH�WR� WKH�ZHDSRQ� LV� WKH�DELOLW\� WR�FRQYHUW� LU� IURP�D�����[��PP� DVVDXOW� ULIOH� WR� D� �PP� RU� ���� FDOLEHU�VXEPDFKLQHJXQ��ZLWK� WKH�VZLWFK�EHLQJ�HDV\�DQG� IDVW� WR�SHUIRUP�� 2WKHU� FKDQJHV� LQFOXGH� GURSSLQJ� WKH� JULS�KDQGJXDUG�IRU�D�WULJJHU�JXDUG��0�����UDLOV�IRU�PRXQWLQJ�DFFHVVRULHV�� DQG� LPSURYHG� VDIHW\� V\VWHPV�� 7KH� VFRSH�UDLO�LV�HOHYDWHG�DERYH�WKH�ULIOH�KRXVLQJ�DQG�WKH�VLJKWV�DUH�UHSODFHG�ZLWK�D�PRUH�DIIRUGDEOH�0HSUROLJKW� UHIOH[�VLJKW��7KLV� ULIOH� WRR� LV� DYDLODEOH� LQ� PRUH� WKDQ� RQH� YHUVLRQ��3ULPDULO\� LW� LV� DYDLODEOH� LQ� D� UHJXODU� YHUVLRQ� WR� ZKLFK� D�VXSSUHVVRU� FDQ� EH� DWWDFKHG�� DQG� DV� D� 'HVLJQDWHG�0DUNVPDQ�6\VWHP��ZLWK� D� ORQJHU�EDUUHO�� GD\�RSWLF�� DQG�+DUULV� ELSRG�� ,Q� LWV� ����PP� FRQILJXUDWLRQ�� WKH� ZHDSRQ�XVHV� 67$1$*� PDJD]LQHV�� DQG� LQ� �PP� RU� ����FRQILJXUDWLRQ�� LW� XVHV� ��� RU� ��� URXQG� PDJD]LQHV�PDQXIDFWXUHG� IRU� YDULRXV� *ORFN� ILUHDUPV�� :KLOH� WKH�7DYRU���LV�VWLOO�EHLQJ�WHVWHG�E\�WKH�,')��,0,�KDV�PDGH�WKH�HIIRUW�WR�PDUNHW�WKH�ULIOH�WR�WKH�8�6��$UP\�DV�D�WHPSRUDU\�VROXWLRQ� WR�PHHW� WKH� LQWHULP�QHHGV�RI� WKH�$UP\�XQWLO� WKH�0����6$%5�LV�LVVXHG�WR�WKH�WURRSV�7KH� 7DYRU��� LVQ
W� WKH� HQG� RI� SURGXFW�GHYHORSPHQW�� -XVW� OLNH� WKH� )UHQFK�� 5XVVLDQV��%HOJLDQV�� %ULWLVK�� $XVWUDOLDQV�� DQG� $PHULFDQV�� WKH�,VUDHOLV� DUH� LQYHVWLQJ� LQ� D� WHFKQRORJLFDOO\� DGYDQFHG�IXWXUH�ZHDSRQ�V\VWHP�FHQWHUHG�RQ� WKH�7DYRU�DVVDXOW�ULIOH��HYHQ�WKRXJK�WKH�ZHDSRQ�KDVQ
W�IRUPDOO\�UHSODFHG�H[LVWLQJ� ZHDSRQV� LQ� WKH� ,')� LQYHQWRULHV�� � %RWK� WKH�)UHQFK DQG� $PHULFDQV� DUH� GHYHORSLQJ� DGYDQFHG�VROGLHULQJ� V\VWHPV� UHYROYLQJ� DURXQG� LQIRUPDWLRQ�WHFKQRORJLHV��,Q�WKH�8QLWHG�6WDWHV��WKH�SURJUDP�LV�WKH�)RUFH�;;,�/DQG�:DUULRU�SURJUDP��DQG�LQ�)UDQFH��WKH\�DUH� GHYHORSLQJ� D� V\VWHP� FDOOHG� )(/,1�� 7KH� ,VUDHOLV�DUH� IROORZLQJ�VXLW�ZLWK�D�SURJUDP�FDOOHG�WKH�,')�/DQG�)RUFHV� &RPPDQG� )XWXUH� ,QIDQWU\� :DUULRU� 3URJUDP��8QOLNH�RWKHU�DGYDQFHG�LQIDQWU\�ZHDSRQ�SURJUDPV��WKH�7DYRU� 2,&:� LVQ
W� DQ� LQWHJUDWHG� PXOWLSOH� ZHDSRQ�V\VWHP�� ,W� LV�VLPSO\�DQ�DVVDXOW�ULIOH�ZLWK�DQ�DGYDQFHG�FRPELQDWLRQ VFRSH�DQG�ILUH�FRQWURO�V\VWHP�IXOO\�LQWHJUDWHG�ZLWK�WKH�ULIOH��7KH�7DYRU�2,&:� LV�D�PRGLILHG�&7$5����7DYRU�PRXQWLQJ�DQ�DGYDQFHG�GLJLWDO� ILUH�FRQWURO�V\VWHP�PDQXIDFWXUHG�E\�(OELW��7KLV� ILUH�FRQWURO�V\VWHP�LQWHJUDWHV�GD\�VLJKW��QLJKW�RSWLFV��ODVHU�UDQJHILQGHU�DQG�ODVHU�SRLQWHU�IXQFWLRQV��,W�FRQQHFWV�WR�D�ILEHU�RSWLF�IHHG�WKDW�UXQV�IURP�WKH�)&6�PRXQW�DWRS�WKH�ZHDSRQ�WR�D�VHFRQG�FRQQHFWRU�RQ�WKH�ERWWRP�RI�WKH�VWRFN�MXVW�IRUZDUG�RI�WKH�EXWWSODWH��7KLV�VHFRQG�FRQQHFWRU�WKDQ�FRQQHFWV�WR�PRUH�ILEHU�RSWLF�FDEOH�WR�FRQQHFW� WKH�ULIOH� WR�WKH�GLJLWDO� LQIDQWU\�FRPEDW�V\VWHP��ZKLFK�HYHQWXDOO\� URXWHV�DOO�GDWD� WR�WKH�VROGLHU
V�KHDGV�XS�GLVSOD\�PRXQWHG�RQ�KLV�KHOPHW��3ODQQHG�XSJUDGHV�WR�WKH�ILUH�FRQWURO�V\VWHP�LQFOXGH�*36�IXQFWLRQDOLW\��D�PLQLDWXUH�GLJLWDO�FDPHUD��DQG�WKH�DELOLW\�WR�FRQWURO�WKH�VROGLHU
V�HQWLUH�GLJLWDO�ZDUGUREH��ULJKW�GRZQ�WR�GLJLWLDO�ZLUHOHVV�YLGHR�EURDGFDVWLQJ�7R�PDNH�WKH�7DYRU�2,&:�D�FRPSHWLWLYH�ZHDSRQ�ZLWKRXW�UHVRUWLQJ�WR�WKH�PXOWL�ZHDSRQ�WUHQG�RI�WKH�$PHULFDQ�0����6$%5��%HOJLDQ�)������)UHQFK�3$323�DQG�$XVWUDOLDQ�$,&:��,0,�LV�ZRUNLQJ�WR�GHYHORS�QHZ�DGYDQFHG�OHWKDOLW\�DPPXQLWLRQ�VXLWDEOH�IRU�WKH�ULIOH�

:HDSRQ 7DYRU��0DQXIDFWXUHU ,VUDHOL�0LOLWDU\�,QGXVWULHV <HDU �����1DWLRQ ,VUDHO
&DOLEHU ����[��PP�1$72���PP�3DUDEHOOXP������6PLWK�	�:HVVRQ 0DJV ��������PP��RU����������PP������$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG ����NJ 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV:HDSRQ 7DYRU���'HVLJQDWHG�0DUNVPDQ�5LIOH0DQXIDFWXUHU ,VUDHOL�0LOLWDU\�,QGXVWULHV <HDU �����1DWLRQ ,VUDHO&DOLEHU ����[��PP�1$72 0DJV ��$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV:HDSRQ 7DYRU�2,&:0DQXIDFWXUHU ,VUDHOL�0LOLWDU\�,QGXVWULHV <HDU �����1DWLRQ ,VUDHO&DOLEHU ����[��PP�1$72 0DJV ��$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ ��NJ 52) 66 ��/RDGHG ����NJ 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
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&\EHUWKULOOHU

:HDSRQ 7\SH $&& &RQ $Y &DOLEHU '0 $PPR 5DWH�RI�)LUH 5HO
(IIHFW��5DQJH��PHWHUV�

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW7$5����7DYRU�$VVDXOW�5LIOH $5 �� 7 0 �����1 � �� 67 ��� ��� ��� �����&7$5����&RPSDFW�7DYRU� $5 �� 7 0 �����1 � �� 67 ��� ��� ��� ����07$5����0LFUR�7DYRU 60* �� - 0 �����1 � �� 67 ��� ��� ��� ����67$5����6KDUSVKRRWLQJ 5,) �� 7 0 �����1 � ��

��>66@�����>$@�����>&@ 67 ��� ���� ���� �����7&����7DYRU�&DUELQH 5,) �� 7 0 �����1 � �� ��>66@ 67 ��� ��� ��� ����7DYRU�������PP 60* �� - 0 �����1 � �� 67 ��� ��� ��� �����7DYRU����PP 60* �� - 0 �PP�3 � �� 67 ��� ��� ��� �����7DYRU�������6	: 60* �� - 0 ����6: � �� 67 ��� ��� ��� �����7DYRU���0DUNVPDQ�6\VWHP 5,) �� 7 0 �����1 � ��
��>66@�����>$@�����>&@ 67 ��� ���� ���� �����7DYRU�2,&: $5 �� 7 ( �����1 � �� ��>66@�����>$@�����>&@ 67 ��� � ��� �����6SHFLDO�5XOHV

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ7$5����7DYRU�$VVDXOW�5LIOH �G� �� EDOOLVWLF ��� 6$��$ �� 6P ��OE �� 0LO�����&7$5����&RPSDFW�7DYRU� �G� �� EDOOLVWLF ��� 6$��$ �� 6P ��OE �� 0LO�����07$5����0LFUR�7DYRU �G� �� EDOOLVWLF ��� 6$��$ �� 6P ��OE �� 0LO�����67$5����6KDUSVKRRWLQJ �G� �� EDOOLVWLF ��� 6$��$ �� 6P ��OE �� 0LO�����7&����7DYRU�&DUELQH �G� �� EDOOLVWLF ��� 6$��$ �� 6P ��OE �� 0LO�����7DYRU�������PP �G� �� EDOOLVWLF ��� 6$��$ �� /J ��OE �� 0LO�����7DYRU����PP �G� �� EDOOLVWLF ��� 6$��$ �� /J ��OE �� 0LO�����7DYRU�������6	: �G� �� EDOOLVWLF ��� 6$��$ �� /J ��OE �� 0LO�����7DYRU���0DUNVPDQ�6\VWHP �G� �� EDOOLVWLF ��� 6$��$ �� 6P ��OE �� 0LO�����7DYRU�2,&: �G� �� EDOOLVWLF ��� 6$��$ �� 6P ���OE �� 0LO�����6SHFLDO�5XOHV

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV7$5����7DYRU�$VVDXOW�5LIOH �� 6$��$�& *RRG *RRG � �����&7$5����&RPSDFW�7DYRU� �� 6$��$�& *RRG *RRG � ����07$5����0LFUR�7DYRU �� 6$��$�& 6XSHUE )DLU � ����67$5����6KDUSVKRRWLQJ �� 6$��$�& *RRG *UHDW � �����7&����7DYRU�&DUELQH �� 6$��$�& )DLU *RRG � ����7DYRU�������PP �� 6$��$�& 6XSHUE *RRG � �����7DYRU����PP �� 6$��$�& 6XSHUE *RRG � �����7DYRU�������6	: �� 6$��$�& 6XSHUE *RRG � �����7DYRU���0DUNVPDQ�6\VWHP �� 6$��$�& )DLU *UHDW � �����7DYRU�2,&: �� 6$��$�& *RRG *UHDW � �����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV7$5����7DYRU�$VVDXOW�5LIOH �G� 3�/ �� �� � ��� ���� �� ��� �����&7$5����&RPSDFW�7DYRU� �G� 3�/ �� �� � ��� ���� �� ��� ����07$5����0LFUR�7DYRU �G� 3�/ � �� � ��� ���� �� ��� ����67$5����6KDUSVKRRWLQJ �G� 3�/ �� �� � ��� ���� �� ���� �����7&����7DYRU�&DUELQH �G� 3�/ �� � � ��� � �� ��� ����7DYRU�������PP �G� 3�/ �� �� � ��� ���� �� ��� �����7DYRU����PP �G��� 3�/ �� �� � ��� ���� �� ��� �����7DYRU�������6	: �G� 3�/ �� �� � ��� ���� �� ��� �����7DYRU���0DUNVPDQ�6\VWHP �G� 3�/ �� � � ��� ���� �� ���� �����7DYRU�2,&: �G� 3�/ �� �� � ��� ���� �� ��� �����6SHFLDO�5XOHV�
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7KH�%L]RQ��%LVRQ��60*�LV�D�FRPSDFW�ZHDSRQ�GHVLJQHG� IRU� XVH� E\� DUPHG� IRUFHV� DQG� SROLFH� ZKHQ�ILUHSRZHU� LV�QHHGHG� LQ� WLJKW�TXDUWHUV�� ,W� LV�PDQXIDFWXUHG�E\� ,=+0$6+� -6&�� MXVW� RXWVLGH� WKH� 5XVVLDQ� FLW\� RI�,]KHYVN�LQ� WKH�ZHVWHUQ�8UDOV��,W� LV�EDVHG�RQ�WKH�$.�����VHULHV�RI�DVVDXOW�ULIOHV��VKDULQJ�D�����SDUWV�FRPSDWLELOLW\�ZLWK�WKDW�DVVDXOW�ULIOH��7KH�WULJJHU�PHFKDQLVP�DOVR�VKDUHV�FRPSDWLELOLW\�ZLWK�WKDW�RI�WKH�$.��0��7KH� ZHDSRQ
V� PDMRU� LQQRYDWLRQ� LV� WKH� ���URXQG� KHOLFDO�PDJD]LQH�� 8QOLNH�PRVW�PDJD]LQHV� RI� WKLV�W\SH� WKH�%L]RQ�PRXQWV�PDJD]LQHV�EHORZ�WKH�JXQ��UDWKHU�WKDQ�XVLQJ�D�JUDYLW\�DVVLVWHG� IHHG��7KH�PDJD]LQHV�DOVR�KDYH�VORWV� LQ�WKH�ULJKW�VLGH��PDUNLQJ�WKH�SRLQWV�ZKHUH������������DQG����URXQGV�DUH�VWLOO�SUHVHQW�LQ�WKH�PDJD]LQH��$GGLWLRQDOO\�� WKH� PDJD]LQHV� DUH� TXLFN� DQG� HDV\� WR�UHORDG��DOO� URXQG�V�DUH�RULHQWHG�QRVH� IRUZDUG��PDNLQJ� LW�LPSRVVLEOH�WR�ORDG�LQFRUUHFWO\�7KHUH� DUH� WKUHH� PRGHOV� RI� WKH� %L]RQ�� HDFK�GLIIHULQJ�LQ�WKH�W\SH�RI�VLJKWV�DQG�VWRFNV�WKDW�WKH\�XVH���7KH�%L]RQ���KDV�D�.DODVKQLNRY�VW\OH�VOLGLQJ�WDQJHQW�W\SH�UHDU�VLJKW�ZLWK�PDUNLQJV�IRU�HOHYDWLRQ�DW���������DQG ����PHWHUV��DORQJ�ZLWK�DQ�$.��0�IURQW�VLJKW��7KH�%L]RQ���)HDWXUHV�D�SRS�XS�GLRSWULF�UHDU�SHHS�VLJKW�ZLWK�SURWHFWLYH�HDUV��FRPELQHG�ZLWK�WKH�IURQW�VLJKW�RI�DQ�69'��)RU�DOO�WKH�%L]RQV��D�QXPEHU�RI�PRGXODU�PX]]OH�GHYLFHV�DUH�DOVR�DYDLODEOH�WR�DOORZ�WKH�ZHDSRQ�WR�PHHW� WDFWLFDO�PLVVLRQ� UHTXLUHPHQWV�� 7KLV� LQFOXGHV�VLOHQFHUV��PX]]OH� EUDNHV�� FRPSHQVDWRUV�� IODVK� KLGHUV�� DQG�PRUH�� 7KH�YDULRXV� IROGLQJ�VWRFNV�DUH�DOO�VWXUGLO\�EXLOW�DQG�PDNH�IRU�D�YHU\�FRQWUROODEOH�ZHDSRQ�7KH� ZHDSRQ� LV� SULPDULO\� DYDLODEOH� FKDPEHUHG� IRU� WKH� �[��PP�0DNDURY� URXQG� DQG� FDQ� XVH� ERWK� WKH� QRUPDO� DQG� KLJK� LPSXOVH�YDULDQWV�RI�WKHVH�PXQLWLRQV��$�OLPLWHG�TXDQWLW\�KDV�DOVR�EHHQ�PDQXIDFWXUHG�IRU��PP�3DUDEHOOXP���PP�%URZQLQJ�6KRUW��DQG�WKH�����[��PP�7RNDUHY�URXQG�

:HDSRQ %L]RQ0DQXIDFWXUHU ,]K0DVK <HDU 3����1DWLRQ 5XVVLD
&DOLEHU �PP�0DNDURY���PP�3DUDEHOOXP���PP�%URZQLQJ�6KRUW��RU�����PP�7RNDUHY� 0DJV ��
$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ����PP�RSHQ������PP�IROGHG %XUVW �5DQJH (IIHFW� ����P $XWR0D[� &\FOLF ���1RWHV



G("[��"2Y�(�-
&\EHUWKULOOHU

:HDSRQ 7\SH $&& &RQ $Y &DOLEHU '0 $PPR 5DWH�RI�)LUH 5HO
(IIHFW��5DQJH��PHWHUV�

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW%L]RQ�0DUNDURY 60* �� 7 0 �PP�0 � �� 5( ��� ��� ���� ����%L]RQ�3DUDEHOOXP 60* �� 7 0 �PP�3 � �� 5( ��� ��� ���� ����%L]RQ�%URZQLQJ 60* �� 7 0 �[��PP � �� 5( ��� ��� ���� ����%L]RQ�7RNDUHY 60* �� 7 0 ����PP3 � ��

��>66@���>$%@����>&@ 5( ��� ��� ���� ����6SHFLDO�5XOHV
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ%L]RQ�0DUNDURY �G� �� EDOOLVWLF �� 6$��$ �� 0G ��OE �� 0LO�����%L]RQ�3DUDEHOOXP �G� �� EDOOLVWLF �� 6$��$ �� 0G ��OE �� 0LO�����%L]RQ�%URZQLQJ �G� �� EDOOLVWLF �� 6$��$ �� 0G ��OE �� 0LO�����%L]RQ�7RNDUHY �G� �� EDOOLVWLF �� 6$��$ �� 0G ��OE �� 0LO�����6SHFLDO�5XOHV
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV%L]RQ�0DUNDURY �� 6$��$��& 6XSHUE *RRG � ����%L]RQ�3DUDEHOOXP �� 6$��$��& 6XSHUE *RRG � ����%L]RQ�%URZQLQJ �� 6$��$��& 6XSHUE *RRG � ����%L]RQ�7RNDUHY �� 6$��$��& 6XSHUE *RRG � ����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV%L]RQ�0DUNDURY �G� 3�/ �� �� � ��� ���� �� ���� ����%L]RQ�3DUDEHOOXP �G��� 3�/ �� �� � ��� ���� �� ���� ����%L]RQ�%URZQLQJ �G��� 3�/ �� �� � ��� ���� �� ���� ����%L]RQ�7RNDUHY �G� 3�/ �� �� � ��� ���� �� ���� ����6SHFLDO�5XOHV�
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'LVDSSRLQWHG� WKDW� WKH� SURGXFWLRQ� RI� WKH� $UHV�)0*� HQGHG� ORQJ� EHIRUH� \RX� FRXOG� REWDLQ� RQH"� +DYH� QR�IHDU�� IRU� WKH� 5XVVLDQV� NQRZ� D� XVHIXO� ZHDSRQ� ZKHQ� WKH\�FRS\�RQH��7KH�33����KDV�EHHQ�GHYHORSHG�DV�D�ZHDSRQ�IRU�XVH�E\�VSHFLDO�SROLFH��XQGHUFRYHU�DJHQWV��ERG\JXDUGV��DQG�DV�D�3':�IRU�YHKLFOH�FUHZV��LQ�DQ�HIIRUW�WR�FUHDWH�D�XVHIXO�ODVW�GLWFK�� FORVH�LQ� FRPEDW� ZHDSRQ�� 7KH� 33���0� LV�REYLRXVO\� EDVHG� RQ� WKH� $UHV� )0*�� IROGLQJ� LQ� DQ� DOPRVW�LGHQWLFDO�PDQQHU�WR�D�ER[�IRUP�VOLJKWO\�ODUJHU�WKDQ�WKH�$UHV�DQG�SDVVLQJ�IRU�D�VRYLHW�HUD�ILHOG�UDGLR�KDQG�XQLW���7KH�33���0�DGGV�D�IHZ�LPSURYHPHQWV�RQ�WKH�$UHV��LQFOXGLQJ�FUXGH�IOXVK� IROGLQJ� LURQ� VLJKWV� DQG� DQ� RSWLRQDO� VXSSUHVVRU� DQG�ODVHU� GHVLJQDWRU�� +RZHYHU�� WKHVH� RSWLRQV� GHVWUR\� WKH�GLVJXLVDELOLW\�� WKH� $UHV� )0*� ZDV� GHVLJQHG� WR� SRWHQWLDOO\�SDVV�DV�D�VSDUH�EDWWHU\�SDFN�IRU�D�SRUWDEOH�YLGHR�FDPHUD���7KH� 33���0� LV� FKDPEHUHG� IRU� �[��PP� 0DUDNRY�DPPXQLWRQ� �DQG� DOVR� FRPSDWLEOH� ZLWK� �[��PP� 0DUDNRY�+LJK�,PSDFW�DPPXQLWLRQ�DQG��[��PP������$&3�DPPXQLWLRQ���DQG�WKH�33���0��LV�FKDPEHUHG�IRU��[��PP�3DUDEHOOXP�DPPXQLWLRQ�7KH�33���0� LV�D�EORZEDFN�RSHUDWHG�ZHDSRQ� WKDW� ILUHV� IXOO�DXWR�RQO\��7KHUH� LV�QR�VDIHW\��HLWKHU� LQWHUQDO�RU�H[WHUQDO��DOWKRXJK�WKH�ZHDSRQ�FDQ�RQO\�ILUH�IURP�LWV�H[WHQGHG�SRVLWLRQ��&UXGH�LURQ�VLJKWV�DUH�ILWWHG�EXW�PXVW�EH�PDQXDOO\�OLIWHG�LQWR�SODFH�E\�WKH�ILUHU��7KH�ZHDSRQ�LV�PRVWO\�VWDPSHG�VWHHO��ZLWK�VKDUS��XQILQLVKHG�HGJHV��$V�D�UHVXOW��WKH�33���0�KDV�D�UHSXWDWLRQ�RI�SLQFKLQJ�WKH�XVHU¶V�KDQGV�DQG�EHLQJ�JHQHUDOO\�XQFRPIRUWDEOH�WR�ILUH�

:HDSRQ 33���00DQXIDFWXUHU .%3 <HDU ����1DWLRQ 5XVVLD
&DOLEHU �PP�3DUDEHOOXP�RU��PP�0DNDURY�������$&3 0DJV ��
$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ���PP�XQIROGHG�����[��[���IROGHG %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
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&\EHUWKULOOHU

:HDSRQ 7\SH $&& &RQ $Y &DOLEHU '0 $PPR 5DWH�RI�)LUH 5HO
(IIHFW��5DQJH��PHWHUV�

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW33���0�)0* 60* � - 0 �PP�0������ � �� 67 ����P ���� ���� ����

33���0��)0* 60* � - 0 �PP�3 � ��
��>66@����>%@�����>&@ 67 ����P ���� ���� ����6SHFLDO�5XOHV 7KH�33���0�FDQ�XVH������$&3�DQG��PP�0DNDURY�DPPXQLWLRQ�LQWHUFKDQJHDEO\�

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ33���0�)0* �G� �� EDOOLVWLF �� 6$��$ �� 0G ��OE �� 0LO�����33���0��)0* �G� �� EDOOLVWLF �� 6$��$ �� 0G ��OE �� 0LO�����6SHFLDO�5XOHV 7KH�33���0�FDQ�XVH������$&3�DQG��PP�0DNDURY�DPPXQLWLRQ�LQWHUFKDQJHDEO\�

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV33���0�)0* �� 6$��$��& *RRG 0HGLRFUH � ����33���0��)0* �� 6$��$��& *RRG 0HGLRFUH � ����6SHFLDO�5XOHV 7KH�33���0�FDQ�XVH������$&3�DQG��PP�0DNDURY�DPPXQLWLRQ�LQWHUFKDQJHDEO\�
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV33���0�)0* �G� 3�/ �� �� � ��� ���� �� ���� ����33���0��)0* �G��� 3�/ �� �� � ��� ���� �� ���� ����6SHFLDO�5XOHV� 7KH�33���0�FDQ�XVH������$&3�DQG��PP�0DNDURY�DPPXQLWLRQ�LQWHUFKDQJHDEO\�



Q�%D�*2K�,�C� %�
7KH�$UHV�)0*�SURYLGHG�WKH�JXQ�LQGXVWU\�D�VLQJOH�LQQRYDWLRQ�WKDW�OHDG�WR�VRPH�ODPH�DWWHPSWV�WR�GXSOLFDWH�WKH��FRROQHVV��RI� WKDW�ZHDSRQ��7KLV�ZHDSRQ� LV�DQ�H[DPSOH�RI�WKDW� ODPHQHVV�� 7KH�6XE�5LIOH� LV� D� IROGLQJ� VXEPDFKLQHJXQ�SURGXFHG� E\� WKH� XSVWDUW� ILUHDUPV� FRPSDQ\�� .HO�7HF�&1&�,QGXVWULHV��,QF��7KH�6XE�5LIOH�EHJDQ�DV�WKH�6XE����D��PP�VHPL�DXWRPDWLF� FDUELQH� WKDW� IROGHG� LQ� KDOI�� 7KH� ZHDSRQ�PDQDJHG�WR� LQFRUSRUDWH�RQH�SDUWLFXODUO\� LPSRUWDQW� IDFHW�RI�WKH�3':�FRQFHSW��LW�ZDV�D�ORQJDUP�FRPSDWLEOH�ZLWK�VLGDUP�PDJD]LQHV��7KH�ZHDSRQ�ZDV�GHVLJQHG�WR�EH�SURYLGHG�IURP�WKH� IDFWRU\� IXOO\�FRPSDWLEOH�ZLWK�*ORFN����PDJD]LQHV��DQG�FDSDEOH�RI�EHLQJ�FXVWRP�RUGHUHG�ZLWK�FRPSDWLELOLW\�ZLWK�DQ\�VLQJOH� PDJD]LQH� RI� WKH� SXUFKDVHU
V� FKRLFH�� 7KH� ZHDSRQ�ZDV�ODWHU�UHYLVHG�WR�WKH�6XE������IRUPDW��7KLV�ZHDSRQ�ZDV�KHDYLO\� UHGHVLJQHG�� PDNLQJ� H[WHQVLYH� XVH� RI� SRO\PHUV��$VWRQLVKLQJO\�� WKH� HQG� UHVXOW� LV� DQ� LQH[SHQVLYH�� XQXVXDOO\�DFFXUDWH� ZHDSRQ�� :KLOH� UHYLHZV� FODLP� WKH� ZHDSRQ� LV�VWXUG\� RU� GXUDEOH�� QRQH� VXEMHFWHG� WKH� ZHDSRQ� WR� KHDY\�XVH��,�GRQ
W�NQRZ�DERXW�\RX��EXW�,�TXHVWLRQ�WKH�GXUDELOLW\�RI�D�ILUHDUP�WKDW�KDV�D�IUDPH�PDGH�RI�DQ�LQMHFWLRQ�PROGHG�IUDPH�PDGH�RI�D�OHIW�DQG�ULJKW�KDOI� IDVWHQHG�E\�PDFKLQH�VFUHZV��$GGLWLRQDOO\�� WKH�ZHDSRQ�KDV�QR�VDIHW\�PHFKDQLVPV�DVLGH� IURP� WKH� ORFN� WKDW�HQJDJHV� WR�NHHS� WKH�ZHDSRQ�IURP�GLVFKDUJLQJ�ZKLOH�LW�LV�IROGHG�

:HDSRQ 6XE�����0DQXIDFWXUHU .HO�7HF�&1&�,QGXVWULHV��,QF� <HDU ����1DWLRQ 86$&DOLEHU �PP�3DUDEHOOXP�RU�����6PLWK�	�:HVVRQ 0DJV ��$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG ����NJ 0% �/HQJWK ���PP�XQIROGHG�����[����IROGHG %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV $OXPLQXP�FDVHG�DPPXQLWLRQ�LV�NQRZQ�WR�FDXVH�PDOIXQFWLRQV�RI�WKLV�ZHDSRQ�



Q�%D�*2K�,�C� %�
&\EHUWKULOOHU

:HDSRQ 7\SH $&& &RQ $Y &DOLEHU '0 $PPR 5DWH�RI�)LUH 5HO
(IIHFW��5DQJH��PHWHUV�

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW6XE�������PP 5,) �� - & �PP�3 � �� ��>66@ 67 ��� ��� ��� ����6XE��������� 5,) �� - & ����6: � �� ��>66@ 67 ��� ��� ��� ����6XE�� 5,) �� - &�2 �PP�3 � �� ��>66@ 67 ��� ��� ��� ����6SHFLDO�5XOHV ,I�PRGLILHG�IRU�IXOO\�DXWRPDWLF�ILUH��WKH�ZHDSRQ�KDV�D�F\FOLF�UDWH�RI�ILUH�RI�����URXQGV�SHU�PLQXWH��RU����>&@

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ6XE�������PP �G� �� EDOOLVWLF ��� 6$ �� /J ��OE �� /LF�����6XE��������� �G� �� EDOOLVWLF ��� 6$ �� /J ��OE �� /LF�����6XE�� �G� �� EDOOLVWLF �� 6$ �� /J ��OE �� /LF�����6SHFLDO�5XOHV &DQ�EH�PRGLILHG�WR�5DWH�RI�)LUH�$�DQG�LV�FRQVLGHUHG�HDVLO\�FRQFHDODEOH�ZKHQ�IROGHG�

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV6XE�������PP �� 6$ 0HGLRFUH *UHDW � ����6XE��������� �� 6$ 0HGLRFUH *UHDW � ����6XE�� �� 6$ 3RRU *RRG � ����6SHFLDO�5XOHV 7KH�ZHDSRQ�FDQ�EH�PRGLILHG�WR�IXOO\�DXWRPDWLF�ILUH��JLYLQJ�LW�WKH�UDWHV�RI�ILUH�RI�6$��$��&�
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV6XE�������PP �G��� 3�/ �� �� � ��� � �� ��� ����6XE��������� �G� �� �� � ��� � �� ��� ����6XE�� �G��� �� �� � ��� � �� ��� ����6SHFLDO�5XOHV� ,I�PRGLILHG�IRU�IXOO\�DXWRPDWLF�ILUH��WKH�UDWH�RI�ILUH�ZLOO�EH������



Q�%�,��
%HWZHHQ� DSSUR[LPDWHO\� ����� DQG� ������ WKH�ILUHDUPV� LQGXVWU\� ZDV� KHDYLO\� IRFXVHG� RQ� WKH� HIIRUWV� RI�LQGLYLGXDOV�� UDWKHU� WKDQ� PDVV� SURGXFWLRQ�� ,Q� WKLV� HUD��KXQGUHGV� RI� PHQ� PDGH� LPSRUWDQW� DGYDQFHPHQWV� LQ�ILUHDUPV� WHFKQRORJ\�� � 2QH� VWUDQJH� DUHD� RI� WKLV�DGYDQFHPHQW� FDPH� LQ� WKH� ILHOG� RI� ZKDW� ZDV� NQRZQ� DV�PLQLDWXUH�ILUHDUPV���7KHVH�DUH�ZRUNLQJ�ILUHDUPV�VR�VPDOO�WKDW� WKH\� PDNH� GHUULQJHUV� ORRN� OLNH� KHDY\ZHLJKW�PRQVWURVLWLHV�� 7KH� SLVWROV� ZHUH� ERWK� KDQGFUDIWHG� DQG�PDVV�SURGXFHG�IURP�DERXW������WR������2QH� RI� WKH� PHQ� IDPRXV� IRU�PLQLDWXUH� SLVWROV�ZDV� )5DQ]� 3IDQQO�� DQ� $XVWULDQ� ZDWFKPDNHU� ZKR� OLYHG�IURP� ����� WR� ������ +H� PDQXIDFWXUHG� ZHDSRQV� IURP������ WR� ������+LV�PRVW� IDPRXV�PLQLDWXUH� JXQ�ZDV� WKH�.ROLEUL� ��+XPPLQJELUG��� SLVWRO�� 7KH� .ROLEUL� ZDV� D�VPRRWKERUH�VHPL�DXWRPDWLF����PP�SLVWRO��ZHLJKLQJ�LQ�DW������NLORJUDPV�ZKHQ�ORDGHG�ZLWK�D���URXQG�PDJD]LQH���7KH�ZHDSRQ�ZDV�DGYHUWLVHG�DV�D�VHOI�GHIHQVH�JXQ��DV�LW�DFWXDOO\�GLG�ILUH�D�SURMHFWLOH��WKRXJK�ZLWK�D�PHUH���IRRW�SRXQGV�RI�HQHUJ\�SURSHOOLQJ�WKH���JUDLQ�EXOOHW��+H�SDWHQWHG�WKH�JXQ�LQ������EXW�GLGQ
W�VWDUW�PDQXIDFWXULQJ�XQWLO�������,Q�������KH�DOVR�DGGHG�D���PP�YHUVLRQ�RI�WKH�.ROLEUL� WR�KLV�SURGXFW� OLQH��EXW�RQO\�WKUHH�NQRZQ�FRSLHV�RI�WKLV�ZHDSRQ�ZHUH�SURGXFHG�7KH�.ROLEUL�ZDVQ
W�D�JXQ�RI�DQ\�VXEVWDQWLDO�SRZHU��EXW�LW�ZDV�D�TXDOLW\�ZHDSRQ�DQG�FRQFHDODEOH�OLNH�QRWKLQJ�HOVH��7RGD\��WKH�ZHDSRQ�LV�D�SUHPLXP�FROOHFWRU
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V�*���ULIOH��4XLWH�OLWHUDOO\��LW�LV�D�*���ZLWK�DQ�DOWHUHG�WULJJHU�JXDUG�JULS�DVVHPEO\�DQG�DQ�DGDSWHU�WR�DOORZ�LW WR�XVH�67$1$*�PDJD]LQHV��,W�ILUHV�WKH�VWDQGDUG�1$72�����[��PP�66����DPPXQLWLRQ��DQG�LV�FDSDEOH�RI�VHPLDXWRPDWLF�ILUH��WZR�URXQG�EXUVWV�DQG�IXOO�DXWRPDWLF�ILUH��7KH�0���LV�WR�EH�W\SLFDOO\�LVVXHG�ZLWK����URXQG�PDJD]LQHV�DQG�FDQ�EH�ILWWHG�ZLWK�D�ED\RQHW��DV�ZHOO�DV�DQ\�RWKHU�XQGHUEDUUHO�GHYLFHV�WKDW�FDQ�EH�PRXQWHG�RQ�D�ED\RQHW� OXJ��7KH�WULJJHU�RI�WKH�0���LQWHUDFWV�ZLWK�WKH���PP�ZHDSRQ��HOLPLQDWLQJ�WKH�QHHG�IRU�D�VHSDUDWH�WULJJHU�DVVHPEO\��7KLV�DGGV�



[���2KJYC
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V� ILUH� FRQWURO� V\VWHP� MXVW�SULRU�WR�ILULQJ��DOORZLQJ�IRU�D�ZLGH�UDQJH�RI�FDSDELOLWLHV�� ,W� FDQ� GHWRQDWH� LQ� IOLJKW��WKURZLQJ� VKUDSQHO� DW� WDUJHWV� KLGLQJ�EHKLQG� DQ� REVWDFOH� RU� LQ� DQ� HDUWK�GHSUHVVLRQ�OLNH�D�GLWFK�RU�FUDWHU��7KLV� LQ�IOLJKW� GHWRQDWLRQ� FDQ� DOVR� EH� XVHG� WR�GHWRQDWH� WKH� URXQG� DV� LW� SDVVHV� E\� D�FRUQHU�� HIIHFWLYHO\� DOORZLQJ� LW� WR� WKURZ�VKUDSQHO� DW� WDUJHWV� KLGLQJ� DURXQG� WKH�FRUQHU�ZKHUH�WKH�VROGLHU�FDQQRW�VHH��7KH�IXVHV�DUH�FDSDEOH�RI�DOVR�EHLQJ� WLPHG�WR�GHWRQDWH� PLOOLVHFRQGV� DIWHU� LPSDFW��DOORZLQJ� WKH� URXQG� WR� GHWRQDWH� DIWHU�SHQHWUDWLQJ� WKLQ� DUPRU�� � 7KH� IXVH� FDQ�DOVR� EH� 
VDIHWLHG
�� LQVWUXFWHG� WR� DUP� D�FHUWDLQ� GLVWDQFH� IURP� WKH� EDUUHO��FDOFXODWHG� E\� WLPH� LQ� IOLJKW�� WXUQLQJ� WKH�URXQG�LQWR�D�QRUPDO�NLQHWLF�HQHUJ\�URXQG�DJDLQVW� WDUJHWV� WRR� FORVH� WR� WKH� VROGLHU��$OO�WKLV�DVWRQLVKLQJ�FDSDELOLW\�ZLOO�FRVW�\RX�D�PHUH�����SHU�URXQG�FXUUHQWO\��WKRXJK�LQ�EXON�� WKH�SULFH� LV�H[SHFWHG� WR�GURS� WR�DV�ORZ� DV� ����� D� PHUH� ��� PRUH� WKDQ� D���PP�0����+(� URXQG� IRU� WKH�0����� ,Q�DGGLWLRQ�� WKH� PDQXIDFWXUHUV� DUH�UHVHDUFKLQJ� D� QXPEHU� RI� DGGLWLRQDO�SD\ORDGV�DQG�WHFKQRORJLHV�IRU�WKH���PP�PXQLWLRQV��LQFOXGLQJ�QRQOHWKDO�URXQGV�DQG�KHDW�VHHNLQJ�SURMHFWLOHV�7KH� IXOO�VROXWLRQ� ILUH� FRQWURO�V\VWHP�LV�D�GHYLFH�LQ�D�FRQVWDQW�VWDWH�RI�HYROXWLRQ�� ,W
V� RULJLQDO� FRQFHSW� UHTXLUHG�WKDW�WKH�)&6�SURYLGH�KXPDQ�DQG�YHKLFOH�WDUJHW�LGHQWLILFDWLRQ�FDSDFLW\�WR�D�UDQJH�RI������ PHWHUV�� DFFXUDWH� ODVHU�EDVHG�UDQJHILQGLQJ�� DQG� D� EDOOLVWLF� FRPSXWHU�FDSDEOH� RI� SUHVHQWLQJ� D� SURSHU� GLJLWDOO\�LPSRVHG� DLP� SRLQW� IRU� WKH� UDQJH�� DORQJ�ZLWK� LWV� PRVW� LPSRUWDQW� IHDWXUH� RI�SURJUDPPLQJ� WKH� HOHFWURQLF� IXVH� RI� WKH���PP� VKHOOV�� 7KH� FXUUHQW� SURWRW\SH�ZHLJKV� DSSUR[LPDWHO\� ����� NJ� WRWDO��ZKLFK� LQFOXGHV� WKH� SRZHU� SDFN�ZKLFK� LV�DFWXDOO\�VWRUHG�VHSDUDWHO\� LQ� WKH�VWRFN�RI�WKH� ZHDSRQ�� $V� HOHFWURQLF� IHDWXUHV� DUH�ILQDOL]HG�� WKH� GHYHORSPHQW� FRPSRQHQWV�VKRXOG� EH� UHSODFHG� ZLWK� RSWLPL]HG�FRPSRQHQWV�� ZKLFK� ZLOO� GULYH� WKH� )&6�ZHLJKW� GRZQ� VLJQLILFDQWO\�� ,W� SURYLGHV�WKUHH�YLVXDO�GLVSOD\�FKDQQHOV��GD\��QLJKW��DQG�WHOHYLVLRQ��7KH�GD\�FKDQQHO�SURYLGHV�D� KLJK� TXDOLW\� �[� PDJQLILFDWLRQ� RSWLFDO�GLVSOD\� ZLWK� DQ� ��� GHJUHH� ILHOG� RI� YLHZ��7KH�WHOHYLVLRQ�FKDQQHO�SURYLGHV�WKH�VDPH�GD\OLJKW� GLVSOD\�� EXW� ZLWK� D� VHOHFWLRQ� RI�HOHFWURQLF� HQKDQFHPHQWV�� 7KHVH�HQKDQFHPHQWV� LQFOXGH� �[� GLJLWDO� ]RRP��
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[���2KJYC
*UHQDGH�/DXQFKHU�DQG�WKH�0��+HDY\�%DUUHO��+%������&DOLEHU�0DFKLQH�*XQ��DV�ZHOO�DV����PP�+RZLW]HUV����PP�FDQQRQV��DQG�RWKHU�YHKLFOH�ZHDSRQ�V\VWHPV�,QFUHDVLQJ� WKH�UDQJH�EH\RQG������PHWHUV�UHTXLUHV�D�FRQILUPDWLRQ� WKDW�ERWK� WKH� ODVHU�FRQILJXUDWLRQ�DQG�WKH�RSWLFDO� UHVROXWLRQ�DUH�VXIILFLHQW�IRU�WKH�WDUJHW�RI�LQWHUHVW��$VVXPLQJ�D�PD[LPXP�UDQJH�RI������PHWHUV�DQG�D�YHKLFOH�WDUJHW��WKH�FXUUHQW�ODVHU�FRQILJXUDWLRQ�LV�PRUH�WKDQ�VXIILFLHQW�IRU�DFKLHYLQJ�WKLV�UDQJH�HYHQ�XQGHU�KDUVK�HQYLURQPHQWV��7KH�0����)&6�RSWLFV�KDYH�D��[�PDJQLILFDWLRQ�ZKLFK�LV�DGHTXDWH�WR�VXSSRUW�WKH�GHWHFWLRQ�RI�D�NQHHOLQJ�VROGLHU�RXW�WR������PHWHUV�XVLQJ�ERWK�WKH�GD\�DQG�79�FKDQQHOV��7R�EH�DEOH�WR�H[WHQG�WKLV�FDSDELOLW\�WR������PHWHUV��WKH�RSWLFDO�GHVLJQ�QHHGV�WR�EH�PRGLILHG�WR�LQFUHDVH�WKH�PDJQLILFDWLRQ��7KLV�PRGLILFDWLRQ�LV�RQO\�D�PLQRU�UHZRUN�RI�WKH�RSWLFV�XVLQJ�WKH�VDPH�OHQV�GLDPHWHUV�DQG�RQO\�FKDQJLQJ�WKH�OHQV�SUHVFULSWLRQV��7KH�FKDQJH�LQ�PDJQLILFDWLRQ��KRZHYHU��GRHV�UHGXFH�WKH�V\VWHP¶V�ILHOG�RI�YLHZ��7KH�FKDQJHV�RI�PDJQLILFDWLRQ�DQG�ILHOG�RI�YLHZ�DUH�QRW�QHFHVVDU\�LI�YHKLFOHV�DUH�WKH�SULPDU\�WDUJHWV�RI�LQWHUHVW�EH\RQG������PHWHUV�:LWK�WKH�WHFKQRORJ\�GHYHORSHG�XQGHU�2,&:��GD\�QLJKW� LPDJHU\��ODVHU�UDQJLQJ��D�IXOO�EDOOLVWLF�ILUH�FRQWURO�VROXWLRQ��DQ�DXWRPDWLF�UHG�GRW�DLPSRLQW��DQ�DXWRPDWLF� IXVH�VHWWHU��DQ� LQFUHDVHG�SUREDELOLW\�RI� KLW�DQG� WKH�DVVRFLDWHG�FRVW�VDYLQJV�FDQ�EH�RIIHUHG� WR� WKH�0N������PP�*UHQDGH�/DXQFKHU��WKH�0��+%�����&DOLEHU�0DFKLQH�*XQ�DQG�RWKHU�VLPLODU�V\VWHPV��7KH�)&6�FDQ�EH�IXUWKHU�HQKDQFHG�WR�SURJUDP�D�VPDUW�IXVH� IRU� HDFK� RI� WKHVH�V\VWHPV��ZKHQ� DYDLODEOH�� 7KH�0N��� OHQGV� LWVHOI� WR� EH� FRQYHUWHG� WR� DQ� DLU� EXUVWLQJ� V\VWHP�� )XUWKHU� HQKDQFHPHQWV�LQFOXGH��FDOFXODWLQJ OHDG�DQJOHV�EDVHG�RQ�WKH�YLGHR�WUDFNLQJ�GDWD�DQG�LQFUHDVLQJ�WKH�GLVSOD\�UHVROXWLRQ�IURP�9*$�WR�69*$�WR�H[WHQG�WKH�UDQJH�DW� ZKLFK� WDUJHWV� FDQ� EH� GHWHFWHG� DQG� UHFRJQL]HG�� � )RU� ZHDSRQ� V\VWHPV�PRXQWHG� RQ� D� YHKLFOH�� WKH� )&6� FRXOG� EH� HQKDQFHG� IRU� UHPRWH�RSHUDWLRQ�VR�WKDW�WKH�YLGHR�DQG�WUDFNHU�GDWD��UDQJH��DLPSRLQW��EHDULQJ��HWF��DUH�GLVSOD\HG�ZLWKLQ�WKH�YHKLFOH��7KH�DFFXUDWH�UDQJH�DQG�FRPSDVV�GDWD� SURYLGHG� E\� WKH� )&6�� FRPELQHG� ZLWK� WKH� *OREDO� 3RVLWLRQLQJ� 6\VWHP� �*36�� RI� WKH� YHKLFOH�� FRXOG� DOVR� VHUYH� DV� D� IRUZDUG DUWLOOHU\�REVHUYDWLRQ�SRVW�FDSDEOH�RI�WUDQVPLWWLQJ�UDQJH��EHDULQJ�DQG�RWKHU�WDUJHW�GDWD�EDFN�WR�WKH�ILHOG�FRPPDQGHU¶V�SRVW��7KH�)&6�FDQ�EH�DSSOLHG�WR�WKH�����PP�+RZLW]HU�V\VWHP�IRU�VHOI�SURWHFWLRQ�ZKLOH� LQ� WKH�GLUHFW�ILUH�PRGH��7KH�VDPH�WHFKQRORJ\�FDQ�DOVR�EH�UHDGLO\�DSSOLHG� WR�PHGLXP�FDOLEHU��UDSLG�ILUH�V\VWHPV�IRU�FRPEDW�YHKLFOHV��,I�WKH�)&6�EUHDNV�LQ�FRPEDW��ERWK�ZHDSRQV�SRVVHVV�IOLS�XS�LURQ�VLJKWV�IRU�PRUH�SULPLWLYH�XVH�$ORQJ�ZLWK�WKH�GHYHORSPHQW�RI�WKH�2,&:�7$�)&6��7DUJHW�$FTXLVLWLRQ�)LUH�&RQWURO�6\VWHP��DV�D�PXOWL�SXUSRVH�XQLW�GHSOR\DEOH�WR�D�ZLGH�UDQJH�RI�ZHDSRQ�V\VWHPV��+HFNOHU�	�.RFK�KDV�DOVR�EHHQ�TXLHWO\�ZRUNLQJ�RQ�D�VWDQG�DORQH�YHUVLRQ�RI�WKH���PP�+LJK�([SORVLYH�:HDSRQ��7KH���PP�JXQ�LV�SODFH�LQWR�D�VKHOO�ZLWK�D�IXOO\�LQWHJUDWHG�WULJJHU�DVVHPEO\�DQG�ILUH�FRQWURO�V\VWHP��7KLV�V\VWHP�UHGXFHV�WKH�ZHDSRQ
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V�ZHDSRQ�ZDV�UHMHFWHG�GXH�WR�WKH�FRPSDQ\
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V�JRDOV��$7.�ZDV�WKH�ILQDO�PDMRU�SDUWLFLSDQW�LQ�WKH�2,&:�SURWRW\SH�WULDOV��DQG�WKH\�SURGXFHG�WKH�ZLQQLQJ�GHVLJQ��$7.�SURGXFHG�D� V\VWHP�RI� WKUHH�VHSDUDWH�FRPSRQHQWV�� D� ULIOH�� WR�ZKLFK� DWWDFKHG� WKH� ODUJHU� ��PP�ZHDSRQ�� WR�ZKLFK�DWWDFKHG�WKH�ILUH�FRQWURO�V\VWHP��:LWK�WKH�JRYHUQPHQW�REYLRXVO\�IDYRULQJ�WKLV�GHVLJQ��D�FRQVRUWLXP�TXLFNO\�IRUPHG�EHWZHHQ�$7.�DQG�+	.��DV�ZHOO�DV�WZR�RWKHU�FRPSDQLHV�WR�GHYHORS�WKH�)&6�DQG�PXQLWLRQV�WHFKQRORJLHV������WR������VDZ�D�QXPEHU�RI�FKDQJHV��+HFNOHU�	�.RFK��UHVSRQVLEOH�IRU�SURGXFLQJ�WKH�ZHDSRQ�FRPSRQHQWV��LQLWLDOO\�ZDQWHG�WR�XVH�LWV�QHZO\� GHYHORSHG�03���3HUVRQDO�'HIHQVH�:HDSRQ�DV�DQ� XQGHUEDUUHO� DWWDFKPHQW� WR� WKH�VWDQG�DORQH� ��PP�ZHDSRQ�� 7KLV� FRQFHSW�ZDV�LPPHGLDWHO\�UHMHFWHG�GXH�WR�WKH�SURSULHWDU\�PXQLWLRQV�XVHG�LQ�WKH�03����7KH�86�$UP\�KDV�QR�GHVLUH�WR�DGG�+	.
V����PP�PXQLWLRQV�WR�WKH�LQYHQWRU\�ZKHQ�WKHUH�DUH�WHQV�RI�PLOOLRQV�RI�URXQGV�RI�����PP�1$72�DPPXQLWLRQ�LQ�LQYHQWRU\�DOUHDG\��$W�WKLV�SRLQW��+HFNOHU�	�.RFK�PRGLILHG�DOO�FRPSRQHQWV��7KH���PP�ZHDSRQ�ORVW�LWV�VWDQGDORQH�IXQFWLRQDOLW\�DQG�WKH�+.�*��.�ZDV�WKHQ�KHDYLO\�PRGLILHG�IRU�XVH�DV�WKH�PDLQ�FRQWURO�FRPSRQHQW��%\�������WKH�2,&:�GHVLJQ�ZDV�HVVHQWLDOO\�ILQDOL]HG��VXEMHFWHG�RQO\�WR�GHVLJQ�UHILQHPHQWV�RYHU�WKH�QH[W�IRXU�\HDUV��7KH�IROORZLQJ�\HDU��������VDZ�WKH�HQG�RI�WKH�$GYDQFHG�7HFKQRORJ\�'HPRQVWUDWLRQ�3KDVH�RI�GHYHORSPHQW��7KLV�VL[�\HDU�SURJUDP�FRPSOHWHG�RQ�VFKHGXOH�ZLWK�D�SURWRW\SH�WKDW�ILUHG�RYHU������URXQGV�RI�����PP�DPPXQLWLRQ���������PP�SUDFWLFH�URXQGV��DQG���� OLYH���PP�+(�URXQGV��$XJXVW������ZDV�WKH�VWDUW�RI�WKH�3'55��3URJUDP�'HILQLWLRQ�5LVN�5HGXFWLRQ��3KDVH�RI�GHYHORSPHQW��7KLV�LV�D�� ����\HDU�ORQJ�SKDVH�LQ�ZKLFK�ZHDSRQ�VDIHW\�ZLOO�EH�RSWLPL]HG��GHVLJQ�FKDQJHV�ZLOO�EH�PDGH�WR�PHHW�VROGLHU�IHHGEDFN�UHTXLUHPHQWV��ZHDSRQ�ZHLJKW�ZLOO�EH�UHGXFHG��DQG�RYHUDOO�FRVWV�ZLOO�
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EH�UHGXFHG�������VDZ�WKH�LQWHULP�JRYHUQPHQW�PLOHVWRQH�UHYLHZ�IRU�WKH�ZHDSRQ��7KH�PLOHVWRQH�UHYLHZ�ZDV�VXFFHVVIXOO\�SDVVHG�DQG�WKH�2,&:�UHFHLYHG�RIILFLDO�GHVLJQDWLRQV��WKH�;0����6$%5��6HOHFWLYH�$VVDXOW�%DWWOH�5LIOH��DQG�;0���/LJKW�$VVDXOW� 5LIOH�� ����� ZLOO� LQWURGXFH� WKH� (0'� �(QJLQHHULQJ� � DQG� 0DQXIDFWXULQJ�'HYHORSPHQW��3KDVH��LQ�ZKLFK�WKH�PDQXIDFWXUHUV�EHJLQ�WRROLQJ�WKHLU�IDFLOLWLHV�WR�PDVV�SURGXFH�WKH�ZHDSRQ��%\������� WKH�ZHDSRQ ZLOO�EHJLQ�PDQXIDFWXUH�� DQG�HQWHU�VHUYLFH�LQ������7KH�FXUUHQW�3'55�3KDVH�;0����6$%5�ZHLJKV�������OEV�ORDGHG��MXVW�VK\�RI�WKH����OE�PD[LPXP�ZHLJKW�DOORZHG�XQGHU�$UP\�JXLGHOLQHV��7KLV�LQFOXGHV���OEV�RI�PXQLWLRQV��LQFOXGLQJ�WKH����URXQG�ER[�PDJD]LQH�RI�����PP�DPPXQLWLRQ�DQG� WKH� ��URXQG� ER[� PDJD]LQH� RI� ��PP� DPPXQLWLRQ�� 7KH� ILQDO� (0'� SKDVH�YHUVLRQ�RI� WKH�ZHDSRQ�ZLOO�KDYH�D�ZHLJKW� WKUHVKROG�RI���� OEV�DQG�DQ REMHFWLYH�JRDO�ZHLJKW�RI���� OEV��7KLV�UDQJH�RI���� WR���� OEV� LQFOXGHV�DPPXQLWLRQ�ZHLJKW��ZKLFK�ZLOO�EH�LQFOXGH�DQ�LQFUHDVH�WR�D�SD\ORDG�RI�����PP�URXQGV�7KH�PXQLWLRQV� IRU� WKH�0����6$%5�DUH� VWLOO� XQGHU�GHYHORSPHQW��7KH�SULPDU\�URXQG� LV�D�KLJK�H[SORVLYH� IUDJPHQWLQJ�DLUEXUVW�PXQLWLRQ��7KLV�PXQLWLRQ�XVHV�YHU\�DGYDQFHG�VPDUW� IXVLQJ� WHFKQRORJ\��7KH�IXVH�KDV�PXOWLSOH�PRGHV�RI�RSHUDWLRQ�� 7KHVH� PRGHV� DUH�� $LUEXUVW�� 0287� 6KRUW� $UP�� 3RLQW� 'HWRQDWLRQ��3RLQW�'HWRQDWLRQ�ZLWK�'HOD\��:LQGRZ�DQG�6HOI�'HVWUXFW��$LUEXUVW�PRGH�XVHV�WKH�IXVH�WR�DUP�WKH�URXQG�DW����PHWHUV�DQG�WKHQ�GHWRQDWH�WKH�URXQG�DIWHU�WKH�URXQG�KDV�URWDWHG�D�QXPEHU�RI� WLPHV�VSHFLILHG�E\� WKH�GLVWDQFH�DW�ZKLFK� WKH�URXQG� LV�GHVLUHG� WR� GHWRQDWH� �WKLV� FRQFHSW� LV� NQRZQ�DV� WXUQV� LQ� IOLJKW��� 7KLV� GHWRQDWLRQ�UHOLDEO\�RFFXUV�ZLWKLQ�����PHWHUV�RI�WKH�WDUJHW�GLVWDQFH��3RLQW�'HWRQDWLRQ�PRGH��3'�� LV� WKH� GHIDXOW� PRGH� IRU� WKH� URXQG�� ,Q� WKLV� PRGH�� WKH� URXQG� DUPV� DW� ���PHWHUV�DQG�GHWRQDWHV�RQ� LPSDFW�ZLWK�DQ\�KDUG�VXUIDFH��3RLQW�'HWRQDWLRQ�ZLWK�'HOD\� �3''�� LV�DQ�DUPRU�SLHUFLQJ�PRGH� IRU� WKH� URXQG��7KH� URXQG�DUPV�DW����PHWHUV�� WKHQ�XSRQ� LPSDFW�� D�PLFURVHFRQG� WLPHU�UXQV�GRZQ�DQG�GHWRQDWHV� WKH�URXQG��$W�FORVHU�UDQJHV��WKLV�DOORZV�WKH�URXQG�WR�SHQHWUDWH�VHYHUDO�PLOOLPHWHUV�RI�DUPRU�DV�ZHOO�DV�EULFN��FRQFUHWH��ZRRG�DQG�RWKHU�ZDOO�FRQVWUXFWLRQ�PDWHULDOV�VR�WKDW�LW�EXUVWV�RQ�WKH�RWKHU�VLGH��:LQGRZ�PRGH�LV�D�SUHVHW�YHUVLRQ�RI�3''�PRGH��GHWRQDWLQJ� WKH� URXQG� D� IHZ� PLOOLVHFRQGV� DIWHU� LW� FUDVKHV� WKURXJK� D� ZLQGRZ��0287�6KRUW�$UP�LV�D�FORVH�FRPEDW�PRGH�WKDW�RSHUDWHV�LQ�FRQMXQFWLRQ�ZLWK�WKH�RWKHU�PRGHV��1RUPDOO\��WKH�URXQGV�DUP�DW�D�GLVWDQFH�RI����PHWHUV�DIWHU�OHDYLQJ�WKH�JXQ��0287�VKRUW�DUP�HQDEOHV WKH�XVHU�WR�VSHFLI\�DUPLQJ�UDQJHV�EHWZHHQ���DQG����PHWHUV��7KH�ILQDO�PRGH�LV�VHOI�GHVWUXFW�PRGH��ZKLFK�DOORZV�WKH�PXQLWLRQV�RW�EH�VDIHO\�GLVSRVHG�RI�LQ�FRPEDW�DV�QHFHVVDU\��7KH�3RLQW�'HWRQDWLRQ�PRGH�LV�GHIDXOW�PRGH�DV�D�IRUHWKRXJK�WR�DFFRXQW�IRU�WKH�EUHDNGRZQ�RI�WKH�)&6�RU�GHDG�EDWWHULHV� :KLOH�PRVW� RI� WKH� DWWHQWLRQ� KDV� EHHQ� IRFXVHG� RQ� WKH� UHYROXWLRQDU\�FDSDELOLWLHV�RI�WKH���PP�ZHDSRQ�DQG�LWV�DLUEXUVW�PXQLWLRQV��WKH�$UP\�KDV�EHHQ�ZRUNLQJ�KDUG�RQ�D�QRQOHWKDO���PP�PXQLWLRQ�IRU�WKH�ZHDSRQ�DV�ZHOO���&RPSDUHG�WR� WKH� �� \HDUV� WKH� 2,&:�6$%5� KDV� EHHQ� XQGHU� GHYHORSPHQW�� WKH� QRQOHWKDO�PXQLWLRQV� GHYHORSPHQW� KDV� EHHQ� OLJKWQLQJ� TXLFN� LQ� FRPSDULVRQ�� 7KH� 1/��1RQOHWKDO��SURJUDP�ZDV�GUDIWHG�LQ�������ZLWK�OHJDO�UHYLHZ�FRPSOHWLRQ�LQ�������6LQFH�WKHQ��WKH�1/�URXQG�KDG�XQGHUJRQH SURWRW\SH�EDOOLVWLF�WHVWLQJ�RI�DQ�HPSW\�URXQG�LQ�)HEUXDU\�������DQG�KDV�XQGHUJRQH�RYHU�D�GR]HQ�FKHPLFDO�GLVSHUVLRQ�WHVWV��7KH�FXUUHQW�SURWRW\SH�URXQG�LV�FDSDEOH�RI�GLVSHUVLQJ�FKHPLFDO�DJHQWV�RQ�WDUJHW�DW� D� UDQJH� RI�����PHWHUV��GHOLYHULQJ�����JUDPV� �DSSUR[LPDWHO\��� FF��RI�EXON�&6��FKHPLFDO�DJHQW�ZLWK�D�����DLUERUQH�\LHOG��7KHVH�SURWRW\SH�URXQGV��WR�EH� HIIHFWLYH�� UHTXLUH� DW� OHDVW� �� URXQGV� ILUHG� DW� WKH� VDPH� WDUJHW� WR� GLVSHUVH�VXIILFLHQW� PDWHULDO� WR� KDYH� UHDVRQDEOH� HIIHFW�� 7KHVH� FXUUHQW� SURWRW\SHV� DUH�FRQVLGHUHG� GHILFLHQW� GXH� WR� ERWK� SD\ORDG� DQG� GLVSHUVLRQ� UDWHV�� GXH� WR� WKH�YROXPH�RI�WKH�URXQG�FRQVXPHG�E\�WKH�IXVH��7KH�ILQDO�URXQG��LI�WKH�GHYHORSPHQW�LV�QRW�SURJUDPPHG��ZLOO�KDYH�D�SD\ORDG�RI���FF������JUDPV��RI�EXON�&6��ZLWK�D�����DLUERUQH�\LHOG��WR�D�UDQJH�RI���WR������PHWHUV��7KHVH�URXQGV�ZLOO�DOVR�KDYH�D�� PHWHU� ILHOG�RI�ERG\� LQMXU\�E\�GHEULV�DQG�DQ�DGGLWLRQDO���PHWHU� ILHOG�RI�H\H�LQMXU\�E\�GHEULV��7KH�URXQG�ZLOO�JHQHUDWH�URXJKO\����PHWHU�GRZQZLQG�FORXG�RI�&6�JDV�ZLWK�D�FRQFHQWUDWLRQ�RI������PJ�SHU�FXELF�PHWHU�DW�DQ�DOWLWXGH�RI���WR�����PHWHUV��$W�JURXQG�OHYHO�WR���PHWHU�KHLJKW��DQG�����PHWHUV�WR�����PHWHUV�KHLJKW��WKH�FORXG�ZLOO�KDYH������PJ�SHU�FXELF�PHWHU��7KH�FORXG�ZLOO�H[WHQG�DQ�DGGLWLRQ���PHWHUV�GRZQZLQG��DV�ZHOO�DV�DQ�DGGLWLRQDO�����PHWHU�LQ�DOWLWXGH��WRWDO���PHWHUV��DW�D�GHQVLW\�RI���PJ��SHU�FXELF�PHWHU��
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)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV+.�;0���/LJKWZHLJKW�$VVDXOW�5LIOH �� 6$��$��& *RRG *RRG � ������;0����6$%5���PP�&DQQRQ � 6$ 6XSHUE 6XSHUE � �������6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV+.�;0���/LJKWZHLJKW�$VVDXOW�5LIOH �G��� 3�/ �� �� � ��� ������ �� ��� ������;0����6$%5���PP�&DQQRQ �G����¶U 3�/ �� �� � ���� � � ��� �������6SHFLDO�5XOHV�
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7KH�RULJLQDO�GHVLJQ�WR�WKH�$PHULFDQ�����ZDV�DOVR�UHWDLQHG� E\� 9RHUH� WKURXJK� WKLV� HQWLUH� FKDLQ� RI� 86�RZQHUVKLSV��DQG�WKH\�VROG�WKH�GHVLJQ�WR�D�6ORYHQLDQ�ILUP�LQ�WKH�PLG���
V��7KH�ZHDSRQ�RQFH�DJDLQ�DSSHDUHG�LQ������DV�WKH� 0*9������ XVHG� RQ� D� OLPLWHG� EDVLV� E\� D� QXPEHU� RI�PLOLWDU\�XQLWV�GXULQJ�WKH�%DONDQ�FRQIOLFWV�RI�WKH���
V�7KH�0*9�����LV�LGHQWLFDO�WR�WKH�$PHULFDQ�����LQ����� /RQJ�5LIOH� FDOLEHU�� 7KH�PDJD]LQHV� KDYH� EHHQ� VOLJKWO\�PRGLILHG�� KROGLQJ� ���� URXQGV�� WKHUHE\� HOLPLQDWLQJ� WKH�IUHTXHQW�IDLOXUH�WR�ORDG�WKH�ILQDO�URXQG�LQWR�WKH�ZHDSRQ�ZLWK����� URXQG� PDJD]LQHV�� 7KLV� ZHDSRQ�� EHLQJ� PDGH� LQ� D�FRXQWU\� LQ� WKH� JULSV� RI� WXUPRLO� DQG� FLYLO� XQUHVW�� ZDVQ
W�H[DFWO\� WKH� EHVW� RI� TXDOLW\�� 7KH� SDUWV� ZHUH� RI� LQIHULRU�PDWHULDOV� DQG�PDFKLQLQJ� TXDOLW\� WKDQ� WKRVH�PDQXIDFWXUHG�E\�9RHUH�� DQG� WKH� UHVXOWLQJ�ZHDSRQV�ZHUH�SURQH� WR�HYHQ�JUHDWHU�IDLOXUH�UDWHV�WKDQ�WKH�HDUO\�$PHULFDQ����
V�7KH�0*9����� DOVR� VDZ� D� VZLWFK� WR� WKH� XVH� RI� SODVWLF�PDJD]LQHV�� MXVW� DV� WKH� $PHULFDQ� YHUVLRQ� RI� WKH� ZHDSRQ� GLG��:KLOH� WKH�PDJD]LQHV� DUH� LQWHU�FRPSDWLEOH� EHWZHHQ� ����� ����� ����� ����� DQG� ���� URXQG� FDSDFLW\�PDJD]LQHV� RQ� DOO� $PHULFDQ� ���� GHULYDWLYHV�� WKHVH�6ORYHQLDQ�PDGH�PDJD]LQHV�DUHQ
W�FRPSDWLEOH�ZLWK�PRVW�$PHULFDQ�����PDJD]LQH�ORDGHUV��VR�DQ\RQH�XVLQJ�WKH�0*9�����PDJD]LQHV�ZLOO�KDYH�WR�VSHQG�IRXU�WR�ILYH�PLQXWHV�ORDGLQJ�HDFK�0*9�����PDJD]LQH�E\�KDQG��7KH�FRPSDQ\�DOVR�PDQXIDFWXUHG�D�VLOHQFHU�IRU�WKH�ZHDSRQ�

:HDSRQ 0*9����0DQXIDFWXUHU <HDU �����1DWLRQ 6ORYHQLD&DOLEHU ����/RQJ�5LIOH 0DJV ���$FFXUDF\ *URXS ������FP 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ����PP %XUVW ��5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ����1RWHV
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6SHFLDO�5XOHV
'���0RGHUQ

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ0*9���� �G� �� EDOOLVWLF �� 6$��$ ��� /J ���OE �� 5HV�����0*9�����6XSSUHVVHG �G� �� EDOOLVWLF �� 6$��$ ��� /J ���OE �� 5HV�����6SHFLDO�5XOHV
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV0*9���� ��� 6$� $��& 6XSHUE )DLU � ����0*9�����6XSSUHVVHG ��� 6$��$��& 6XSHUE 0HGLRFUH � ����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV0*9���� �G� 3�/ � �� � ��� ���� ��� ���� ����0*9�����6XSSUHVVHG �G� 3�/ �� �� � ��� ���� ��� ���� ����6SHFLDO�5XOHV�
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7KH� *UR]D� �5XVVLDQ� IRU� �WKXQGHU��� LV� D�UHODWLYHO\�QHZ�DVVDXOW�ZHDSRQ�ILUVW�SXW�LQWR�VHUYLFH�E\�WKH�5XVVLDQV�LQ�������,W�LV�\HW�DQRWKHU�ZHDSRQ�LQ�WKH�FXUUHQW�WUHQG�WR�GHYHORS�LQWHJUDWHG�VPDOO�DUPV�SDFNDJHV�OLNH�WKH�*LDW�3$323��0����6$%5�� DQG� )1�)����� ULIOHV�� ,W�ZDV�GHVLJQHG�E\�WKH�&HQWUDO�'HVLJQ�%XUHDX�RI�6SRUWLQJ�DQG�+XQWLQJ�:HDSRQV��&.,%�622��DQG� LV�PDQXIDFWXUHG�%\�72=��WKH�7XOD�:HDSRQV�3ODQW�7KLV� ZHDSRQ� ZDV� LQLWLDOO\� GHVLJQHG� IRU� WKH�5XVVLDQ� ,QWHUQDO� $IIDLUV�0LQLVWU\� VSHFLDO� IRUFHV� WR�PHHW�WKHLU� UHTXLUHPHQWV� IRU� DQ� DVVDXOW� ULIOH� DQG� JUHQDGH�ODXQFKHU�SDFNDJH� WKDW� FDQ�EH� UHFRQILJXUHG�DV� UHTXLUHG�LQ�WKH�ILHOG��7KH�ULIOH�FDQ�EH�FRQILJXUHG�DV�x $�VKRUW�EDUUHOOHG�FDUELQHx $�QRUPDO�DVVDXOW�ULIOHx $�VLOHQFHG�DVVDXOW�ULIOHx $Q� DVVDXOW� ULIOH�JUHQDGH� ODXQFKHU�� :KHQ�PRXQWLQJ� WKH� JUHQDGH� ODXQFKHU�� WKH� WULJJHU�JXDUG� DQG� JURXS� RI� WKH� ULIOH� LV� UHPRYHG� DQG�UHSODFHG�ZLWK�D�QHZ�DVVHPEO\�WKDW�LV�DWWDFKHG�WR� WKH� JUHQDGH� ODXQFKHU�� 7KLV� QHZ� DVVHPEO\�SURYLGHV�RQH�WULJJHU�IRU�ERWK�ZHDSRQV��DQG�DQ�H[WUD� VHOHFWLRQ� RQ� WKH� VHOHFWRU� VZLWFK� WR�DFFHVV�WKH�JUHQDGH�ODXQFKHU��$OO�FRPSRQHQWV�QHFHVVDU\�IRU�DOO� IRXU�FRQYHUVLRQV�FRPH�LQ�D�VLQJOH�NLW��7KLV� ULIOH� XVHV� VSHFLDO� VLOHQW� ORDG� 63��� �� [���PP� DPPXQLWLRQ�� 7KLV� DPPXQLWLRQ� LV� ERWK� VLOHQW� DQG�SRWHQW�� KDYLQJ� PRUH� PX]]OH� HQHUJ\� WKDQ� PRVW� RWKHU��PP�PXQLWLRQV��7KH�URXQGV�FDQ�SLHUFH���PP�RI�DUPRU�DW�����PHWHUV�7KH�ULIOH�SURYHG�SRSXODU�ZLWK�RWKHU�VHUYLFHV�DQG�WKH�2&����*UR]D���ZDV�DOVR�GHYHORSHG�IRU� WKH�$UP\�6SHW]QD]��7KH�*UR]D��� LV�UHYLVHG� WR� WKH�VRYLHW� HUD�0��������[���PP�URXQG�FRPPRQ� LQ� WKH�HDVWHUQ�EORF��7KH�ZHDSRQ�XVHV�VWDQGDUG�$.���� IDPLO\�PDJD]LQHV��FDQ�PRXQW�DQ�$.����ED\RQHWWH��DQG��VKDUHV�����RI�LWV�LQWHUQDO�PHFKDQLFV�ZLWK�WKH�$.0�DVVDXOW�ULIOH�

:HDSRQ 2&����*UR]D0DQXIDFWXUHU <HDU ����1DWLRQ 5XVVLD&DOLEHU ��[���PP�63�� 0DJV ��$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG ����NJ 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFW� ���P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ 2&����*UR]D��0DQXIDFWXUHU <HDU ����1DWLRQ 5XVVLD
&DOLEHU �����[����PP�RU��[��PP��3$%����63���RU�63��� 0DJV ��
$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG ����NJ 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFW� ���P $XWR ���0D[� &\FOLF ���



HW���2N��(�
&\EHUWKULOOHU

:HDSRQ 7\SH $&& &RQ $Y &DOLEHU '0 $PPR 5DWH�RI�)LUH 5HO
(IIHFW��5DQJH��PHWHUV�

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW2&���$VVDXOW�5LIOH�63�� $5 �� 7 0 63� � �� 5( ��� ����NJ ����NJ ����2&���$VVDXOW�&DUELQH�63�� $5 �� 7 0 63� � �� 5( ��� ����NJ ����NJ ����2&���6LOHQFHG�5LIOH�63�� $5 �� 7 0 63� � �� 5( ��� ����NJ ����NJ ����2&���60*�63�� 60* � - 0 63� � ��

��>66@����>$%@����>$@�����>$@ 5( ��� ����NJ ����NJ ����2&���*UHQDGH�/DXQFKHU $&& �� 7 0 ��PP* � � ����>66@ 5( ��� ����NJ ����NJ ����2&���$VVDXOW�5LIOH�����PP $5 �� 7 0 ����% � �� 5( ��� ����NJ ����NJ ����2&���$VVDXOW�&DUELQH����� $5 �� 7 0 ����% � �� 5( ��� ����NJ ����NJ ����2&���6LOHQFHG�5LIOH�����PP $5 �� 7 0 ����% � �� 5( ��� ����NJ ����NJ ����2&���60*�����PP 60* � - 0 ����% � ��
��>66@����>$%@����>$@�����>$@ 5( ��� ����NJ ����NJ ����6SHFLDO�5XOHV �����FRYHUV�WKH�FRVW�RI�D�IXOO�NLW��ZKLFK�FDQ�EH�FRQILJXUHG�LQWR�DQ\�RI�WKH�DERYH�ZHDSRQV�DV�QHHGHG�

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ2&���$VVDXOW�5LIOH 63�� �G�� �� EDOOLVWLF ��� 6$��$ �� /J ��OE �� 0LO�����2&���$VVDXOW�&DUELQH�63�� �G�� �� EDOOLVWLF �� 6$��$ �� /J ��OE �� 0LO�����2&���6LOHQFHG�5LIOH�63�� �G�� �� EDOOLVWLF �� 6$��$ �� /J ��OE �� 0LO�����2&���60*�63�� �G�� �� EDOOLVWLF �� 6$��$ �� 0G ��OE �� 0LO�����2&���*UHQDGH�/DXQFKHU �G�����
U �� VODVKLQJ ��� 6$ � /J ��OE �� 0LO�����2&���$VVDXOW�5LIOH�����PP �G�� �� EDOOLVWLF ��� 6$��$ �� /J ��OE �� 0LO�����2&���$VVDXOW�&DUELQH�����PP �G�� �� EDOOLVWLF ��� 6$��$ �� /J ��OE �� 0LO�����2&�� 6LOHQFHG�5LIOH�����PP �G�� �� EDOOLVWLF ��� 6$��$ �� /J ��OE �� 0LO�����2&���60*�����PP �G�� �� EDOOLVWLF �� 6$��$ �� 0G ��OE �� 0LO�����6SHFLDO�5XOHV

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV2&���$VVDXOW�5LIOH�63�� �� 6$��$��& 0HGLRFUH *UHDW ����� � ����2&���$VVDXOW�&DUELQH�63�� �� 6$��$��& 0HGLRFUH *RRG ����� � ����2&���6LOHQFHG�5LIOH�63�� �� 6$��$��& 0HGLRFUH *RRG ����� � ����2&���60*�63�� �� 6$��$��& 6XSHUE 0HGLRFUH ����� � ����2&���*UHQDGH�/DXQFKHU � 66 )DLU 3RRU � ����2&���$VVDXOW�5LIOH�����PP �� 6$��$��& *RRG *UHDW � ����2&���$VVDXOW�&DUELQH����� �� 6$��$��& )DLU *RRG � ����2&���6LOHQFHG�5LIOH�����PP �� 6$��$��& )DLU *RRG � ����2&���60*�����PP �� 6$��$��& 0HGLRFUH 3RRU � ����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV2&���$VVDXOW�5LIOH�63�� �G��� 3�/ �� �� � ��� ���� �� ��� ����2&���$VVDXOW�&DUELQH�63�� �G��� 3�/ �� �� � ��� ���� �� ��� ����2&���6LOHQFHG�5LIOH�63�� �G��� 3�/ �� �� � ��� ���� �� ��� ����2&���60*�63�� �G��� 3�/ �� �� � ��� ���� �� ��� ����2&���*UHQDGH�/DXQFKHU �G� 3�/ �� � � ��� � � ��� ����2&���$VVDXOW�5LIOH�����PP �G��� 3�/ �� �� � ��� ���� �� ��� ����2&���$VVDXOW�&DUELQH����� �G��� 3�/ �� � � ��� ���� �� ��� ����2&���6LOHQFHG�5LIOH�����PP �G��� 3�/ �� � � ��� ���� �� ��� ����2&���60*�����PP �G��� 3�/ �� �� � ��� ���� �� ��� ����6SHFLDO�5XOHV�



I��$��2:2O�%�2GLA
$IWHU�WKH�EDQNUXSWF\�RI�%XVKPDQ�/7'��3DUNHU�	� +DOH� ERXJKW� WKH� GHVLJQ� IRU� WKH� ,':�� $IWHU� VHYHUDO�\HDUV� RI� WLQNHULQJ�� WKHLU� �QHZ� DQG� LPSURYHG�� ,':� ZDV�UHDG\� IRU� WKH� PDUNHW�� 7KH� ILUVW� PDMRU� FKDQJH� ZDV� WKH�VKDSH� RI� WKH� JXQ� DQG� WKH� UHGXFWLRQ� RI� WKH� DPRXQW� RI�PHWDO�XVHG�LQ�WKH ZHDSRQ��WKHUHE\�OLJKWHQLQJ�LW��7KH�QH[W�FKDQJH� ZDV� WKH� DGGLWLRQ� RI� WKH� WZR� SRLQW� IROGLQJ�FROODSVLEOH� VWRFN�ZKLFK� IROGV� WR� WKH� OHIW� RI� WKH� JXQ� DQGFROODSVHV� WR� DOLJQ� ZLWK� WKH� PDJD]LQH� ZHOO�� 7KH\� WKHQ�HOLPLQDWHG�WZR�FDOLEHUV�IURP�DYDLODELOLW\�DQG�VZDSSHG�WKH�VHOHFWLRQ�RI� WKUHH�EDUUHOV� IRU�ILYH��HIIHFWLYHO\�PDNLQJ� WKH�ZHDSRQ� WKH� VDPH� VL]H� DV� DQ\WKLQJ� IURP� D� SLVWRO� WR� D�FDUELQH�ULIOH��7KH�ODVW�FKDQJH�PDGH�E\�3DUNHU�	�+DOH�LV�SUREDEO\� WKH� RQO\� DOWHUDWLRQ� RQH� ZRXOG� FRQVLGHU� JRLQJ�EDFNZDUGV��3DUNHU�	�+DOH�RSWHG� WR�SHUPDQHQWO\�VHW�WKH�ZHDSRQ� WR� D� UDWH� RI� ILUH� RI� ���� URXQGV� SHU� PLQXWH��WKHUHE\�HOLPLQDWLQJ�WKH�KLJKO\�LQQRYDWLYH�PHFKDQLFDO� OLPLWHU�WKDW�FRXOG�DGMXVW�WKH�UDWH�GRZQ�WR�DV�ORZ�DV�����USP�DQG�DV�KLJK�DV������USP��:KDW�UHSODFHV�LW�LV�DQ�LQQRYDWLYH�VHOHFWRU�VZLWFK�V\VWHP��)LUVW�WKH�ZHDSRQ�KDV�D�ILQJHU�GHSUHVVHG�VHOHFWRU�WKDW�VZLWFKHV�WR�IXOO�DXWR�ZKHQ�WKH�JULS�LV�VTXHH]HG�ULJKW��6HFRQG��WKURXJK�WKH�WULJJHU��SDUWLDO�GHSUHVVLRQ�ZLOO�ILUH�HLWKHU�RQH��WZR��RU�WKUHH�URXQGV�ZKHQ�LQ�IXOO�DXWR�PRGH��ZKLOH�IXOO\�GHSUHVVLQJ�LW�ZLOO�ILUH�XQWLO�WKH�WULJJHU�LV�UHOHDVHG�

:HDSRQ ,':��,QGLYLGXDO�'HIHQVH�:HDSRQ�0DQXIDFWXUHU 3DUNHU�	�+DOH <HDU ����1DWLRQ 8QLWHG�.LQJGRP&DOLEHU �PP�3DUDEHOOXP 0DJV ����������$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG ����NJ 0% ���/HQJWK ���PP�IROGHG�����PP�RSHQ�����PP�EDUUHO� %XUVW �5DQJH (IIHFW� ����P $XWR0D[� &\FOLF ���1RWHV



I��$��2:2O�%�2GLA
&\EHUWKULOOHU

:HDSRQ 7\SH $&& &RQ $Y &DOLEHU '0 $PPR 5DWH�RI�)LUH 5HO
(IIHFW��5DQJH��PHWHUV�

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW3+�,':������ 60* �� - 0 �PP�3 � 67 ��� ��� ��� ����3+�,':������ 60* �� 7 0 �PP�3 �� 67 ��� ��� ��� ����3+�,':������ 60* �� 7 0 �PP�3 �� 67 ��� ��� ��� ����3+�,':������ 60* �� 7 0 �PP�3 �� 67 ��� ��� ��� ����3+�,':������ 60* �� 7 0 �PP�3 ��

���������� ��>66@������>%@�����>&@ 67 ��� ��� ��� ����6SHFLDO�5XOHV
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ3+�,':������ �G� �� EDOOLVWLF �� 6$��%��$ ���������� 6P ��OE �� 0LO�����
3+�,':������ �G� �� EDOOLVWLF �� 6$��%��$ ���������� 0G ��OE �� 0LO�����
3+�,':������ �G� �� EDOOLVWLF �� 6$��%��$ ���������� 0G ��OE �� 0LO�����
3+�,':������ �G� �� EDOOLVWLF �� 6$��%��$ ���������� /J ��OE �� 0LO�����
3+�,':������ �G� �� EDOOLVWLF �� 6$��%��$ ���������� /J ��OE �� 0LO�����6SHFLDO�5XOHV
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV3+�,':������ ���������� 6$��%��$��& 6XSHUE *RRG � ����3+�,':������ ���������� 6$��%��$��& 6XSHUE *UHDW � ����3+�,':������ ���������� 6$��%��$��& 6XSHUE *UHDW � ����3+�,':������ ���������� 6$��%��$��& 6XSHUE *UHDW � ����3+�,':������ ���������� 6$��%��$��& 6XSHUE 6XSHUE � ����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV3+�,':������ �G��� 3�/ �� �� � ��� ��
��� �������� ��� ����3+�,':������ �G��� 3�/ �� �� � ��� ��
��� �������� ��� ����3+�,':������ �G��� 3�/ �� �� � ��� ��
��� �������� ��� ����3+�,':������ �G��� 3�/ �� �� � ��� ��
��� �������� ��� ����3+�,':������ �G��� 3�/ �� �� � ��� ��
��� �������� ��� ����6SHFLDO�5XOHV� 
�7KH�ZHDSRQ�LV�DOVR�FDSDEOH�RI�ILULQJ�EXUVWV��ZKLFK�FDQ�EH�VHW�WR�ILUH�������RU���URXQGV��7KH�VKRRWHU�VKRXOG�VHOHFW�WKH�EXUVW�UDWH�DQG�VHW�LW�SULRU�WR�HYHU\�JDPH�VHVVLRQ�



I�������2GMJ
7KH�6RXWK�$IULFDQ�3UHWRULD� LV� WKH�ZRUOG
V� ILUVW�UHDG\�IRU�PDUNHW��,QWHOOLJHQW�)LUHDUP���D�ZHDSRQ�WKDW�FDQ�RQO\� EH� XVHG� E\� LWV� ULJKWIXO� RZQHU�� 7KH� ZHDSRQ� LV� D�EXON\��EORFN\�FURVV�EHWZHHQ�D�SODVWLF�VFL�IL�UD\JXQ�DQG�D�SRZHU�VSUD\�KRVH�DWWDFKPHQW��PDGH�RI�PLOOHG�ZRRG�DQG�PDFKLQHG� DOXPLQXP�� $IWHU� HLJKW� \HDUV� RI� GHYHORSPHQW�VWDUWLQJ�EDFN� LQ������DQG�WKRXJK�VWLOO� LQ�SURWRW\SH� IRUP��WKH�ZHDSRQ�LV�UHDG\�IRU�PDQXIDFWXULQJ�DQG�WKH�ULJKWV�DUH�EHLQJ�QHJRWLDWHG�ZLWK�'HQHO�DQG�DQ XQQDPHG�(XURSHDQ�PDQXIDFWXUHU�WR�SURGXFH LW�7KH� 3UHWRULD� ,)$� XVHV� D� ELRPHWULF� VHQVRU�ORFDWHG� MXVW� DERYH� WKH� JULS� �URXJKO\� WKH� ORFDWLRQ� RI� D�VHOHFWRU� VZLWFK� RU� VDIHW\� OHYHU�� WR� DFWLYDWH� LWV� ILULQJ�FDSDELOLW\�� 7KH� VHQVRU� UHDGV� WKH� WKXPESULQW� DQG�FRPSDUHV�LW�ZLWK�D�VPDOO�GDWDEDVH�RI�WKRVH�RI�DQ\�DQG�DOO�DXWKRUL]HG� XVHUV� IRU� WKDW� VSHFLILF� ZHDSRQ�� ,I� WKH�WKXPESULQW� LV� UHFRJQL]HG�� LW�XQORFNV� WKH�VDIHW\�DQG�WKH�VKRRWHU�FDQ�WKHQ�EODVW�DZD\�� ,I� WKH� WKXPESULQW� LVQ
W� UHFRJQL]HG�� WKH�JXQ� LV�DERXW�DV�XVHIXO�DV�D�ZRRGHQ�FOXE��,Q�DGGLWLRQ�WR�WKH�GDWDEDVH�RI�WKXPESULQWV��WKH�ZHDSRQ�DOVR�VWRUHV�SHUVRQDO�GDWD�RQ�HDFK�DXWKRUL]HG�XVHU��LQFOXGLQJ�VXFK�WKLQJV�DV�OLFHQVH�RU�LGHQWLW\�QXPEHU��JXQ�SHUPLW�VWDWXV��HWF��:KLOH�WKH�ZHDSRQ�DOVR�UHFRUGV�GDWD�RQ�HDFK�DQG�HYHU\�VKRW�LW�HYHU�ILUHV��RQH�PDMRU�GUDZEDFN� LV� WKDW� WKH�ZHDSRQ�FDQQRW�KDYH� LWV�DXWKRUL]HG�XVHU� ILOHV�UHYLVHG��7KRVH�DUH�VHW� LQ�VWRQH�DQG�HIIHFWLYHO\�PDNH�WKH�ZHDSRQ�LPSRVVLEOH�WR�UHVHOO�RU�WUDGH�DV�ZLWK�RWKHU�XVHG�ILUHDUPV��$�FDSDFLW\�WR�WUDFN�VDOHV�DQG�SRVVHVVLRQ�RI�WKH�ZHDSRQ�ZRXOG�KDYH�DOVR�EHHQ�TXLWH�HIIHFWLYH��DV�ZRXOG�WKH�DELOLW\�WR�VWRUH� WKH� WKXPESULQW� RI� DQ\� XQDXWKRUL]HG� LQGLYLGXDO� WKDW� DWWHPSWV� WR�XVH� WKH�ZHDSRQ��3HUKDSV�WKHVH�VRUWV�RI�IHDWXUHV�ZLOO�DSSHDU�LQ�WKH�JXQ�ZLWKLQ�D�IHZ�\HDUV�DIWHU�LW�HQWHUV�PDQXIDFWXULQJ�� 7KH� GHYHORSHU� KRSHV� WR� LQFUHDVH� WKH�ZHDSRQ
V� �VDIHW\��ZLWK�D� VPDUW�FDUG� EDVHG� SUR[LPLW\� WUDQVSRQGHU� WHFKQRORJ\� WKDW� ZLOO� DOVR� ORFN� RXW� WKH� ZHDSRQ
V�IXQFWLRQV� LI� WKH�XVHU�GRHVQ
W�DOVR�FDUU\�D�FRUUHFWO\�HQFRGHG�VPDUW�FDUG�RQ�KLV�SHUVRQ��$QRWKHU�FXUUHQW� IHDWXUH�RI� WKH�ZHDSRQ� LV�D�JXQ�FDPHUD��:KHQ WKH�ZHDSRQ� LV� ILUHG�� LW�VQDSV� DQG� VWRUHV� D� VPDOO� GLJLWDO� SKRWR� RI� ZKDWHYHU� WKH� ZHDSRQ� ZDV� SRLQWHG� DW� WKH�PRPHQW� WKH� WULJJHU� ZDV� SXOOHG�� /DZ� HQIRUFHPHQW� FDQ� GRZQORDG� WKH� LPDJHV� IRU�LQYHVWLJDWLYH�SXUSRVHV��7KH�SLFWXUHV�DUH�WLPHVWDPSHG��DQG�ZLOO�HYHQWXDOO\�LQFOXGH�*36�LQIRUPDWLRQ�SLQSRLQWLQJ� WKH� ORFDWLRQ�DW�ZKLFK� WKH�VKRW� WRRN�SODFH��)ODPH�VSHFWURPHWU\�GDWD�ZLOO�DOVR�EH�LQFOXGHG�HYHQWXDOO\��VR�WKDW�HYHQ�D�IUDJPHQW�RI�WKH�EXOOHW�FDQ�EH�WUDFHG�EDFN�WR�WKH�JXQ�WKDW�ILUHG�LW�7KLV�ZHDSRQ�XVHV�XQXVXDO�WHFKQRORJ\��ULJKW�GRZQ�WR�LWV�ILULQJ�PHFKDQLVP�DQG�DPPXQLWLRQ��/HW
V�QRW�IRUJHW�WKDW�WKH�ZHDSRQ
V�YHU\�PXOWL�EDUUHO�GHVLJQ�OHQGV�WR�LQKHUHQW�LQDFFXUDF\�VLQFH�RQO\�RQH�EDUUHO�FDQ�SRVVLEO\�EH�DOLJQHG�SURSHUO\�ZLWK�WKH�VLJKWV��7KH�SLVWRO�GRHVQ
W�XVH�QRUPDO�FDUWULGJHV�RU�PDJD]LQHV�DV�ZH�DOO�NQRZ�WKHP��,QVWHDG��LW�XVHV�FDVHOHVV� DPPXQLWLRQ� ZKLFK� SURSHOV� D� ���� JUDP� EXOOHW� DW� D� YHORFLW\� RI� URXJKO\� ����PHWHUV�SHU�VHFRQG��2QH�KHOO�RI�D�KHDY\ZHLJKW�EXOOHW��ZKDW
V� LW� IRU��KXQWLQJ�HOHSKDQWV"�7KH�URXQGV�DUH�DIIL[HG�LQVLGH�WKH�EUHHFK HQG�RI�D�EDUUHO�DQG�DUH�YLUWXDOO\�LPSRVVLEOH�IRU�DQ\RQH�RWKHU�WKDQ�DQ�DXWKRUL]HG�GHDOHU�WR�UHORDG��7KH�WHQ�EDUUHOV���LQ�WZR�YHUWLFDO�URZV�RI�ILYH��FDQ�EH�VZDSSHG�RXW�HDVLO\�DQG�H[FKDQJHG�IRU�UHORDGLQJ��7KH�DPPXQLWLRQ�LWVHOI��DVLGH� IURP�EHLQJ�WKH� ILUVW�FDVHOHVV�DPPR�VLQFH�WKH����PP�DPPR�RI� WKH�+	.�*���� LV�DOVR� HQFRGHG� WR� DVVLVW� LQ� WUDFNLQJ� GRZQ� ZKRPHYHU� ILUHG� LW�� DV� PHQWLRQHG� LQ� WKH�HOHFWURQLF� IHDWXUHV��7KH�URXQGV�DOVR�GR�QRW�SRVVHVV�SULPHUV��7KH�SLVWRO� LV�GLVFKDUJHG�E\�ILULQJ�D�ODVHU�WKURXJK�D�OHQV��LJQLWLQJ�WKH�SURSHOODQW�RI�WKH�EXOOHW�7KLV� ZHDSRQ� SRVVHVVHV� D� JUHDW� GHDO� RI� SRWHQWLDO�� EXW� DOVR� D� JUHDW� GHDO� RI�IODZV��)LUVW�� WKH�WHFKQRORJ\�EHKLQG�LW� LV�GHOLFDWH��DV�DUH�DOO�HOHFWURQLFV��7KHQ�WKHUH�DUH�LVVXHV�DERXW�EDWWHU\�SRZHU�DQG�OLIHVSDQ��$QG�WKH�IDFW�WKDW�LW�UREV�WKH�JXQ�FRPPXQLW\�RI�D�WLPH�KRQRUHG�WUDGLWLRQ�RI�KDQG�UHORDGV��7KHQ�WKHUH�LV�WKH�ELJ�EURWKHU�IDFWRU�RI�DOO�WKH�JRYHUQPHQWDO� RYHUVLJKW� WKH� ZHDSRQ� VXJJHVWV� WR� RIIHU�� $QG� DUH� WKHUH� UHDOO\� DQ\�JRYHUQPHQWV�RXW�WKHUH�WKDW�DUH�ZLOOLQJ�WR�VSHQG�WKH�PRQH\�QHFHVVDU\�WR�HVWDEOLVK�DQG�PDLQWDLQ� WKH� WHFKQRORJLFDO� RYHUKHDG� UHTXLUHG� WR� SURSHUO\� LPSOHPHQW� WKLV� ZHDSRQ
V�PDUNHW�XVH�DQG�VXSSRUW"�/DVWO\��WKH�ZHDSRQ�ZLOO�QRW�EH�XQLYHUVDOO\�OHJDO��)RU�H[DPSOH��WKH� EXOOHW� ILQJHUSULQWLQJ� WHFKQRORJ\� ZRXOG� EH� LOOHJDO� LQ� WKH� 86�� ZKHUH� JRYHUQPHQW� LV�SURKLELWHG� IURP�PDLQWDLQLQJ�DQ\�GDWDEDVHV� RI� ILUHDUPV� SK\VLFDO� LGHQWLILHUV�RU� EDOOLVWLFV�LQIRUPDWLRQ� RQ� D� JXQ� XQOHVV� WKH� ZHDSRQ� KDV� EHHQ� WHVWHG� DV� SDUW� RI� D� FULPLQDO�LQYHVWLJDWLRQ��*XQ� RZQHUV� DQG�PDQXIDFWXUHUV� KDYH� IRXJKW� WKH� JRYHUQPHQW
V� HIIRUW� WR�HVWDEOLVK�VXFK�D�GDWDEDVH�IRU�RYHU����\HDUV�RQ�WKH�EDVLV�RI�YLRODWLRQ�RI�SULYDF\�7KLV�JXQ�LV�VR�QHZ�WR�WKH�PDUNHW�WKDW�LW�FDPH�LQWR�JHQHUDO�SXEOLF�NQRZOHGJH�RXWVLGH�6RXWK�$IULFD�LQ�0DUFK������

:HDSRQ 3UHWRULD�,)$0DQXIDFWXUHU %DQVKD�,QYHVWPHQWV <HDU ����1DWLRQ 6RXWK�$IULFD&DOLEHU �PP�3DUDEHOOXP 0DJV ��$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\ �����IW�OEV:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG ����NJ 0%/HQJWK ���PP�IROGHG�����PP�RSHQ�����PP�EDUUHO� %XUVW5DQJH (IIHFW� ���P $XWR0D[� &\FOLF1RWHV
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23(1�*$0(�/,&(16(�9HUVLRQ����D7KH�IROORZLQJ�WH[W�LV�WKH�SURSHUW\�RI�:L]DUGV�RI�WKH�&RDVW��,QF��DQG�LV�&RS\ULJKW������:L]DUGV�RI�WKH�&RDVW��,QF���:L]DUGV����$OO�5LJKWV�5HVHUYHG����'HILQLWLRQV���D��&RQWULEXWRU V��PHDQV�WKH�FRS\ULJKW�DQG�RU�WUDGHPDUN�RZQHUV�ZKR�KDYH�FRQWULEXWHG�2SHQ�*DPH�&RQWHQW���E��'HULYDWLYH�0DWHULDO��PHDQV�FRS\ULJKWHG�PDWHULDO� LQFOXGLQJ�GHULYDWLYH�ZRUNV�DQG� WUDQVODWLRQV� �LQFOXGLQJ� LQWR�RWKHU� FRPSXWHU�ODQJXDJHV��� SRWDWLRQ�� PRGLILFDWLRQ�� FRUUHF WLRQ�� DGGLWLRQ�� H[WHQVLRQ�� XSJUDGH��LPSURYHPHQW��FRPSLODWLRQ��DEULGJPHQW�RU�RWKHU�IRUP�LQ�ZKLFK�DQ�H[LVWLQJ�ZRUN�PD\�EH� UHFDVW�� WUDQVIRUPHG� RU� DGDSWHG�� �F�� �'LVWULEXWH�� PHDQV� WR� UHSURGXFH�� OLFHQVH��UHQW�� OHDVH�� VHOO�� EURDGFDVW�� SXEOLFO\� GLVSOD\�� WUDQVPLW� R U� RWKHUZLVH� GLVWULEXWH���G��2SHQ� *DPH� &RQWHQW�� PHDQV� WKH� JDPH� PHFKDQLF� DQG� LQFOXGHV� WKH� PHWKRGV��SURFHGXUHV��SURFHVVHV�DQG�URXWLQHV�WR�WKH�H[WHQW�VXFK�FRQWHQW�GRHV�QRW�HPERG\�WKH�3URGXFW�,GHQWLW\�DQG�LV�DQ�HQKDQFHPHQW�RYHU�WKH�SULRU�DUW�DQG�DQ\�DGGLWLRQDO� FRQWHQW�FOHDUO\� LGHQWLILHG�DV�2SHQ�*DPH�&RQWHQW�E\�WKH�&RQWULEXWRU��DQG�PHDQV�DQ\�ZRUN�FRYHUHG�E\�WKLV�/LFHQVH��LQFOXGLQJ�WUDQVODWLRQV�DQG�GHULYDWLYH�ZRUNV�XQGHU�FRS\ULJKW�ODZ��EXW�VSHFLILFDOO\�H[FOXGHV�3URGXFW�,GHQWLW\���H���3URGXFW�,GHQWLW\��PHDQV�SURGXF W�DQG�SURGXFW�OLQH�QDPHV��ORJRV�DQG�LGHQWLI\LQJ�PDUNV�LQFOXGLQJ�WUDGH�GUHVV��DUWLIDFWV��FUHDWXUHV� FKDUDFWHUV�� VWRULHV�� VWRU\OLQHV�� SORWV�� WKHPDWLF� HOHPHQWV�� GLDORJXH��LQFLGHQWV�� ODQJXDJH�� DUWZRUN�� V\PEROV�� GHVLJQV�� GHSLFWLRQV�� OLNHQHVVHV�� IRUPDWV��SRVHV�� FRQFHSWV�� WKHPHV� DQG� JUDSKLF�� SKRWRJUDSKLF� DQG� RWKHU� YLVXDO� RU� DXGLR�UHSUHVHQWDWLRQV�� QDPHV� DQG� GHVFULSWLRQV� RI� FKDUDFWHUV�� VSHOOV�� HQFKDQWPHQWV��SHUVRQDOLWLHV�� WHDPV�� SHUVRQDV�� OLNHQHVVHV� DQG� VSHFLDO� DELOLWLHV�� SODFHV�� ORFDWLRQV��HQYLURQPHQWV�� FUHDWXUHV�� H TXLSPHQW�� PDJLFDO� RU� VXSHUQDWXUDO� DELOLWLHV� RU� HIIHFWV��ORJRV�� V\PEROV�� RU� JUDSKLF� GHVLJQV�� DQG� DQ\� RWKHU� WUDGHPDUN� RU� UHJLVWHUHG�WUDGHPDUN�FOHDUO\�LGHQWLILHG�DV�3URGXFW�LGHQWLW\�E\�WKH�RZQHU�RI�WKH�3URGXFW�,GHQWLW\��DQG�ZKLFK�VSHFLILFDOO\�H[FOXGHV�WKH�2SH Q�*DPH�&RQWHQW���I���7UDGHPDUN��PHDQV�WKH�ORJRV��QDPHV��PDUN��VLJQ��PRWWR��GHVLJQV�WKDW�DUH�XVHG�E\�D�&RQWULEXWRU�WR�LGHQWLI\�LWVHOI� RU� LWV� SURGXFWV� RU� WKH� DVVRFLDWHG� SURGXFWV� FRQWULEXWHG� WR� WKH� 2SHQ� *DPH�/LFHQVH�E\� WKH�&RQWULEXWRU� �J�� �8VH��� �8VHG��RU� �8V LQJ��PHDQV� WR�XVH��'LVWULEXWH��FRS\�� HGLW�� IRUPDW�� PRGLI\�� WUDQVODWH� DQG� RWKHUZLVH� FUHDWH� 'HULYDWLYH� 0DWHULDO� RI�2SHQ� *DPH� &RQWHQW�� �K�� �<RX�� RU� �<RXU�� PHDQV� WKH� OLFHQVHH� LQ� WHUPV� RI� WKLV�DJUHHPHQW����7KH�/LFHQVH��7KLV�/LFHQVH�DSSOLHV� WR�DQ\�2SHQ�*DPH�&RQ WHQW� WKDW� FRQWDLQV�D�QRWLFH�LQGLFDWLQJ�WKDW�WKH�2SHQ�*DPH�&RQWHQW�PD\�RQO\�EH�8VHG�XQGHU�DQG�LQ�WHUPV�RI� WKLV�/LFHQVH��<RX�PXVW�DIIL[�VXFK�D�QRWLFH�WR�DQ\�2SHQ�*DPH�&RQWHQW� WKDW�\RX�8VH��1R�WHUPV�PD\�EH�DGGHG�WR�RU�VXEWUDFWHG�IURP�WKLV�/LFHQVH�H[FHSW�DV�GH VFULEHG�E\� WKH� /LFHQVH� LWVHOI�� 1R� RWKHU� WHUPV� RU� FRQGLWLRQV�PD\� EH� DSSOLHG� WR� DQ\�2SHQ�*DPH�&RQWHQW�GLVWULEXWHG�XVLQJ�WKLV�/LFHQVH���2IIHU� DQG� $FFHSWDQFH�� %\� 8VLQJ� WKH� 2SHQ� *DPH� &RQWHQW� <RX� LQGLFDWH� <RXU�DFFHSWDQFH�RI�WKH�WHUPV�RI�WKLV�/LFHQVH�

���*UDQW� DQG�&RQVLGHUDWLRQ�� ,Q�FRQVLGHUDWLRQ� IRU�DJUHHLQJ� WR�XVH� WKLV�/LFHQVH�� WKH�&RQWULEXWRUV� JUDQW� <RX�D� SHUSHWXDO��ZRUOGZLGH�� UR\DOW\ �IUHH�� QRQ�H[FOXVLYH� OLFHQVH�ZLWK�WKH�H[DFW�WHUPV�RI�WKLV�/LFHQVH�WR�8VH��WKH�2SHQ�*DPH�&RQWHQW���5HSUHVHQWDWLRQ�RI�$XWKRULW\�W R�&RQWULEXWH��,I�<RX�DUH�FRQWULEXWLQJ�RULJLQDO�PDWHULDO�DV�2SHQ�*DPH�&RQWHQW�� <RX� UHSUHVHQW� WKDW� <RXU�&RQWULEXWLRQV� DUH�<RXU�RULJLQDO�FUHDWLRQ� DQG�RU� <RX� KDYH� VXIILFLHQW� ULJKWV� WR� JUDQW� WKH� ULJKWV� FRQYH\HG� E\� WKLV�/LFHQVH���1RWLFH�RI�/LFHQVH�&RS\ULJKW��<R X�PXVW�XSGDWH�WKH�&23<5,*+7�127,&(�SRUWLRQ�RI�WKLV�/LFHQVH�WR�LQFOXGH�WKH�H[DFW�WH[W�RI� WKH�&23<5,*+7�127,&(�RI�DQ\�2SHQ�*DPH�&RQWHQW�<RX� DUH� FRS\LQJ��PRGLI\LQJ� RU�GLVWULEXWLQJ��DQG�<RX�PXVW� DGG� WKH�WLWOH�� WKH� FRS\ULJKW� GDWH�� DQG� WKH� FRS\ULJKW� KROGHU
V� QDP H� WR� WKH� &23<5,*+7�127,&(�RI�DQ\�RULJLQDO�2SHQ�*DPH�&RQWHQW�\RX�'LVWULEXWH����8VH�RI�3URGXFW�,GHQWLW\��<RX�DJUHH�QRW�WR�8VH�DQ\�3URGXFW�,GHQWLW\��LQFOXGLQJ�DV�DQ� LQGLFDWLRQ� DV� WR� FRPSDWLELOLW\�� H[FHSW� DV� H[SUHVVO\� OLFHQVHG� LQ� DQRWKHU��LQGHSHQGHQW� $JUHHPHQ W� ZLWK� WKH� RZQHU� RI� HDFK� HOHPHQW� RI� WKDW� 3URGXFW� ,GHQWLW\��<RX� DJUHH� QRW� WR� LQGLFDWH� FRPSDWLELOLW\� RU� FR �DGDSWDELOLW\� ZLWK� DQ\� 7UDGHPDUN� RU�5HJLVWHUHG�7UDGHPDUN� LQ�FRQMXQFWLRQ�ZLWK�D�ZRUN�FRQWDLQLQJ�2SHQ�*DPH�&RQWHQW�H[FHSW�DV�H[SUHVVO\�OLFHQVHG�LQ�DQRWKHU ��LQGHSHQGHQW�$JUHHPHQW�ZLWK�WKH�RZQHU�RI�VXFK�7UDGHPDUN�RU�5HJLVWHUHG�7UDGHPDUN��7KH�XVH�RI�DQ\�3URGXFW�,GHQWLW\�LQ�2SHQ�*DPH� &RQWHQW� GRHV� QRW� FRQVWLWXWH� D� FKDOOHQJH� WR� WKH� RZQHUVKLS� RI� WKDW� 3URGXFW�,GHQWLW\��7KH�RZQHU�RI�DQ\�3URGXFW�,GHQWLW\�XVHG�LQ�2SHQ *DPH�&RQWHQW�VKDOO�UHWDLQ�DOO�ULJKWV��WLWOH�DQG�LQWHUHVW�LQ�DQG�WR�WKDW�3URGXFW�,GHQWLW\���� ,GHQWLILFDWLRQ�� ,I� \RX� GLVWULEXWH� 2SHQ� *DPH� &RQWHQW� <RX� PXVW� FOHDUO\� LQGLFDWH�ZKLFK�SRUWLRQV�RI�WKH�ZRUN�WKDW�\RX�DUH�GLVWULEXWLQJ�DUH�2SHQ�*DPH�&RQWHQW���� 8SGDWLQJ� WKH� /LFHQVH��:L]DUGV� RU� LWV� GHVLJQDWHG� $JHQWV� PD\� SXEOLVK� XSGDWHG�YHUVLRQV� RI� WKLV� /LFHQVH�� <RX�PD\� XVH� DQ\� DXWKRUL]HG� YHUVLRQ� RI� WKLV� /LFHQVH� WR�FRS\��PRGLI\�DQG�GLVWULEXWH�DQ\�2SHQ�*DPH�&RQWHQW�RULJLQDOO\�GLVWULEXWHG�XQGHU�DQ\�YHUVLRQ�RI�WKLV�/LFHQVH ����&RS\�RI�WKLV�/LFHQVH��<RX�0867�LQFOXGH�D�FRS\�RI�WKLV�/LFHQVH�ZLWK�HYHU\�FRS\�RI�WKH�2SHQ�*DPH�&RQWHQW�<RX�'LVWULEXWH�����8VH�RI�&RQWULEXWRU�&UHGLWV��<RX�PD\�QRW�PDUNHW�RU�DGYHUWLVH� WKH�2SHQ�*DPH�&RQWHQW�XVLQJ�WKH�QDPH�RI�DQ\�&RQWULEXWRU�XQOHVV�<RX�K DYH�ZULWWHQ�SHUPLVVLRQ�IURP�WKH�&RQWULEXWRU�WR�GR�VR����,QDELOLW\�WR�&RPSO\��,I�LW�LV�LPSRVVLEOH�IRU�<RX�WR�FRPSO\�ZLWK�DQ\�RI�WKH�WHUPV�RI�WKLV�/LFHQVH�ZLWK�UHVSHFW�WR�VRPH�RU�DOO�RI�WKH�2SHQ�*DPH�&RQWHQW�GXH�WR�VWDWXWH��MXGLFLDO�RUGHU��RU�JRYHUQPHQWDO�U HJXODWLRQ� WKHQ�<RX�PD\�QRW�8VH�DQ\�2SHQ�*DPH�0DWHULDO�VR�DIIHFWHG����7HUPLQDWLRQ��7KLV�/LFHQVH�ZLOO� WHUPLQDWH�DXWRPDWLFDOO\� LI�<RX� IDLO� WR�FRPSO\�ZLWK�DOO� WHUPV�KHUHLQ�DQG�IDLO� WR�FXUH�VXFK�EUHDFK�ZLWKLQ����GD\V�RI�EHFRPLQJ�DZDUH�RI�WKH�EUHDFK��$OO�VXEOLF HQVHV�VKDOO�VXUYLYH�WKH�WHUPLQDWLRQ�RI�WKLV�/LFHQVH�

%LJ�%DQJ��&\EHU7KULOOHU���DQG��������'DQD�-RUJHQVHQ��$OO�5LJKWV�5HVHUYHG�$OO�ZHDSRQ�LPDJHV�WDNHQ�IURP�IRU �GLVWULEXWLRQ�SUHVV��UHYLHZ�DQG�SURPRWLRQDO�PDWHULDOV�SXEOLVKHG�E\�ZHDSRQV�PDQXIDFWXUHUV��,PDJHV�DUH�FRS\ULJKW�WKHLU�UHVSHFWLYH�PDQXIDFWXUHUV��$OO�5LJ KWV�5HVHUYHG�2SHQ�*DPH�/LFHQVH�Y�����&RS\ULJKW�������:L]DUGV�RI�WKH�&RDVW��,QF�6\VWHP�5HIHUHQFH�'RFXPHQW��&RS\ULJKW�������:L]DUGV�RI�WKH�&RDVW��,QF��$XWKRUV�-RQDWKDQ�7ZHHW��0RQWH�&RRN���6NLS�:LOOLDPV��EDVHG�RQ�RULJLQDO�PDWHULDOV�E\�(��*DU\�*\JD[�DQG�'DYH $UQHVRQ�
G���6\VWHP
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$FWLRQ��6\VWHP
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