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UH�EDFN��DQG�,
P�JODG�WR�VHH�\RX�KHUH�DJDLQ�� :HOFRPH� WR� WKH� VHFRQG� YROXPH� RI� %LJ� %DQJ�� ,� GR�DSRORJL]H� IRU� EHLQJ� VR� IDU� EHKLQG� GHDGOLQH� IRU� WKLV� UHOHDVH��)XOO�WLPH� OLIH� GRHVQ¶W� DOZD\V� FRRSHUDWH� ZLWK� SDUW�WLPH�UHVHDUFK�DQG�ZULWLQJ��DQG�WKLV�YROXPH�UHSUHVHQWV�D�KXJH�VWHS�IRUZDUG� LQ�P\� JRDO� RI� D� WUXO\� HDV\�WR�XVH�JHQHULF�53*�JXQ�ERRN� :H� FRQWLQXH� ZKHUH� WKH� ILUVW� YROXPH� OHIW� RII��SURYLGLQJ�SOHQW\�RI�QHZ�JXQV�IRU�\RX�WR�SOD\�ZLWK��2QH�PDMRU�FKDQJH� \RX� ZLOO� QRWLFH�� KRZHYHU�� LV� WKH� QHZ� PDWHULDOV�SUHVHQWHG� XQGHU� OLFHQVH�� 7KH� ERRN� QRZ� SUHVHQWV� JDPH�VWDWLVWLFV�IRU�&\EHU7KULOOHU��'���6\VWHP��$FWLRQ��6\VWHP��DQG�)8'*(��$QRWKHU�LPSRUWDQW�FKDQJH�\RX¶OO�QRWLFH�LV�WKH�KHDY\�UHYLVLRQ��UHRUJDQL]DWLRQ��DQG�H[SDQVLRQ�RI�WKLV�ILUVW�VHFWLRQ�RI�WKH� ERRN�� ,� IHOW� LW� ZDV� D� QHFHVVLW\�� VLQFH� WKH� QHZ� UXOHV�FRYHULQJ�)XGJH�DQG�$FWLRQ��:HUH�QRW�RUJDQL]HG�LQ�WKH�VDPH�IDVKLRQ�DV�SUHYLRXV�UXOHV�IRU�'���DQG�&\EHU7KULOOHU��:H�DOVR�QHHGHG�WR�IL[�VRPH�OD\RXW�LVVXHV�IURP�WKH�ILUVW�WZR�YROXPHV��SULPDULO\� WKH� SUREOHPV� ZLWK� WKH� ODFN� RI� VSDFH� IRU� KROH�SXQFKLQJ�� 7KH� KHDGHUV� DQG� IRRWHUV� FDXVHG� VRPH�SUREOHPV�WRR��ZLWK�FRQWHQW�RYHUODSSLQJ�WKHP� ,�DOVR�QHHGHG�WR�FOHDQ�XS�D�ORW�RI�UHIHUHQFHV�LQ�DFFRUGDQFH�WR�VRPH�RI�WKH�OLFHQVHV�7KH�DGGLWLRQ�RI�)8'*(�DQG�$FWLRQ��6\VWHP�ZHUHQ¶W�SDUWLFXODUO\� HDV\�� HLWKHU�� 7KH� HQWLUH� VXEVHW� RI� )8'*(� UXOHV�QHHGHG�WR�EH�UHYLVHG�WR�IXOO\�LQWHJUDWH�ZLWK�ERWK�)8'*(�DQG�WKH� UHDO� ZRUOG� GDWD�� 7KH� WRXJK� VSRW� ZDV� LQ� FDOFXODWLQJ�)8'*(�GDPDJH��VLQFH�WKH�GDPDJH�KDG�WR�EH�VTXHH]HG�LQWR�D� UDWKHU� VPDOO� VFDOH�� ,QLWLDOO\�� ,� FKRVH� WR� UHO\� RQ� IOHVK�GLVUXSWLRQ� WR� FDOFXODWH� )8'*(� GDPDJH�� UDWKHU� WKDQ�SHQHWUDWLRQ��8QIRUWXQDWHO\��IRU�WKH�VFDOH�XSRQ�ZKLFK�)8'*(�RSHUDWHV�� GDPDJH�ZRXOG� EH� ORSVLGHG�ZLWK�PRVW�JXQV� EHLQJ�WRR�ZHDN�WR�VHULRXVO\�WKUHDWHQ�D�OLIH��6R�WKH�)8'*(�GDPDJH�LV�EDVHG�RQ�SHQHWUDWLRQ��MXVW�OLNH�'���DQG�$FWLRQ��$FWLRQ�� ZDV� SUREOHPDWLF� DV� ZHOO�� VLQFH� ,� FRXOGQ¶W�XQFRYHU�DQ\�VRUW�RI�UHDVRQLQJ�EHKLQG�WKH�GHFLVLRQV�IRU�VWDWV�LQ�WKH�$FWLRQ��&RUH�UXOHV��,�ZDV�VWXPSHG�IRU�VRPH�WLPH�XQWLO�,�ORRNHG� DW� WKH� RWKHU� UHDVRQLQJ�IUHH� JXQ� ERRN�� *XQV�� *XQV��*XQV��DND��*���/R�DQG�EHKROG��1RZ�,�NQRZ�ZKHUH�WKH�$FWLRQ��6WDWV�FDPH�IURP���,�KDYH�LVVXHV�ZLWK��*��VLQFH�,�KDYH�QRWHG�D�YDVW�DPRXQW�RI� WKLQJV�GRQH�LQ� LW� WKDW�OHDG�WR�EDG�GDWD� LQ�WKH�HQG�� 1RZ� ,¶P� QRW� VR� VXUSULVHG� WKDW� WKH�ZHDSRQV� LQ� $FWLRQ��UHDOO\� GRQ¶W� V\QFK� XS� ZHOO� ZLWK� ZKDW� WKHLU� UHDO� ZRUOG�FRXQWHUSDUWV�DUH�DFWXDOO\�FDSDEOH�RI��$Q\ZD\��ZLWK� WKH�ZRUN� WKDW�ZHQW� LQWR� LQWHJUDWLQJ�DOO�WKHVH�QHZ� UXOHV�DQG�JXQ�GDWD UHVXOWHG� LQ� WKH�ERRN�EHLQJ�D�OLWWOH� VKRUW� RQ� ZHDSRQV�� DURXQG� ��� JXQV� RU� VR� LQ� WRWDO�� ,Q�DGGLWLRQ�� ,� JRW� YHU\� GLVWUDFWHG� ZKLOH� ZRUNLQJ� RQ� WKH� JXQV�� ,�VWDUWHG� RXW� ZDQWLQJ� WR� IRFXV� RQ� H[SHULPHQWDO� ILUHDUPV� WKDW�QHYHU� PDGH� LW�� EXW� VRPHKRZ� DOO� VRUWV� RI� FRQFHDODEOH�

GLVJXLVHG�ZHDSRQV�DQG�VPDOO�DUPV� IURP�:RUOG�:DU� ,,�FUHSW�LQWR� WKH� ERRN�� ,W� ZDV� D� ORW� RI� ZRUN�� DQG� WKH� ZRUN� VWLOO� LVQ¶W�ILQLVKHG�� 1RZ� � %LJ� %DQJ� 9ROXPH� 2QH� DQG� 6SHFLDO� (GLWLRQ�PXVW�DOVR�EH� UHYLVHG� WR� LQFOXGH� WKH�QHZ�JDPH�V\VWHPV��%%�9RO����ZLOO�VLPSO\�DGG�WKH�QHZ�VWDWV�DQG�D�IHZ�H[WUD�SDJHV�RI�DSSHQGLFL]HG� UXOHV�� ZKLOH� WKH� VSHFLDO� HGLWLRQ� LV� JHWWLQJ� QHZ�VWDWV��QHZ�UXOHV�$1'�QHZ�JXQV��7KHVH�UHYLVLRQV�DUH�JRLQJ�WR�OHDG�WR�D�SULFH�LQFUHDVH��IURP�������SHU�YROXPH�WR�������SHU�YROXPH��KRZHYHU�� DOO� SUHYLRXV�SXUFKDVHV�RI� �%%�9RO�� ��DQG�%%� 6(� DUH� HOLJLEOH� WR� REWDLQ� WKH� UHYLVHG� HGLWLRQV� IRU� IUHH�7KHVH� UHYLVLRQV� VKRXOG�EH� ILQLVKHG�E\� WKH�HQG�RI� -XO\��ZLWK�%%�6(�EHLQJ�GRQH�ILUVW�1RZ� IRU� QHZV�RQ�9ROXPH����'RQ¶W� H[SHFW� WR�VHH� LW�XQWLO� DW� OHDVW� 6HSWHPEHU�� ,� KDYH� RWKHU� SURMHFWV� WR� ZRUN� RQ�EHWZHHQ� QRZ� DQG� WKHQ�� 9ROXPH� �� ZLOO� EHQHILW� IURP� VRPH�PRUH� OD\RXW� UHYLVLRQV�WKDW�VKRXOG�VKDYH�VHYHUDO�SDJHV�IURP�LW��DQG�QHZ�JXQV��RI�FRXUVH��,¶P�DOVR�DLPLQJ�RQ�KDYLQJ�D�3')�FDOFXODWRU�GRQH� IRU�9RO�� ��DV�ZHOO��ZKLFK�ZLOO� OHW� \RX�GURS� LQ�UHDO� ZRUOG� GDWD� RQ� DQ\� JXQ� \RX� NQRZ�RI�� DQG� FDOFXODWH� WKH�EDOOLVWLF�LQIRUPDWLRQ�DQG�GDPDJH�IRU�LW��+RZHYHU��,¶P�QRW�VXUH�,¶OO�JHW�WKDW�GRQH�LQ�WLPH��VR�LW�PD\�HQG�XS�LQ�WKH������DQQXDO��LQVWHDG��2QH�WKLQJ�WKDW�ZLOO�DSSHDU�DUH�QHZ�GDPDJH�UXOHV�IRU�'����EDVHG�RQ�IOHVK�GLVUXSWLRQ�RI�D�FDUWULGJH��$IWHU�DOO��ZKHQ�D� KROORZSRLQW� FDQ� VWDWLVWLFDOO\� GR�PRUH� WKHQ� WKUHH� WLPHV� WKH�GDPDJH�RI�D�IXOO�PHWDO�MDFNHW�URXQG�����GDPDJH�UHDOO\�LVQ¶W�D�SURSHU�ERQXV��LQ�P\�RSLQLRQ�2QH� TXHVWLRQ� WKDW� ZDV� DVNHG� DERXW� WKH� ILUVW� YROXPH� ZDV��ZKHUH�DUH�WKH�FRPPRQ�JXQV��OLNH�WKH�0����RU�$.���"��7KH�DQVZHU� WR� WKDW� LV� WKDW� ,� OLNH� WR� NHHS� IDPLOLHV� WRJHWKHU�� ,Q�9ROXPH����WDNH�D�ORRN�DW�WKH�,0,�7DYRU��7KRVH�VHYHUDO�SDJHV�DFWXDOO\� GHWDLO� WKUHH� JHQHUDWLRQV� RI� WKH� ULIOH�� DV� WKH\� ZHUH�GHYHORSHG�RYHU�D�VSDQ�RI�������\HDUV��7KDW
V�HDV\�HQRXJK�WR�GR�ZLWK�ULIOHV�OLNH�WKH�7DYRU��7DQWDO��DQG�6WH\U��EXW�HYHQWXDOO\�WKH�IDPLOLHV�EHFRPH�MXVW�WRR�ELJ��7KH�86�PLOLWDU\�DORQH�KDV�RU�KDG� LQ� LQYHQWRU\� RYHU� ��� YDULDQWV� RI� WKH� 0���� VLQFH� ������<RX� FDQ� DGG� DW� OHDVW� WKDW� PDQ\� PRUH� IURP� MXVW� WKH� 86�&LYLOLDQ�DUPV�PDUNHWSODFH�DV�ZHOO��7KHQ�DGG�LQ�WKH�KDOI�GR]HQ�YDULDQWV� XVHG� E\� WKH� ,VUDHOL� 'HIHQVH� )RUFHV�� WKH� WHQ� RU� VR�YDULDQWV� XVHG� E\� &DQDGLDQ� DUPHG� IRUFHV�� WKH� KDQGIXO� RI�&KLQHVH� FORQHV���� *HW� WKH� SLFWXUH"� $W� ODVW� FRXQW�� ,� NQHZ� RI�QHDUO\� ���� GLIIHUHQW� YDULDQWV� RI� WKH� 0����� 7KHVH� FRPPRQ�JXQV�ZLWK�WKH�PRQVWHU�IDPLOLHV�ZLOO�HYHQWXDOO\�KDYH�WKHLU�RZQ�YROXPHV�GHGLFDWHG�WR�WKHP��,�WKLQN��2U�WKH\
OO�EH�GLVSHUVHG�WR�KHDYLO\� SRSXODWH� D� IHZ� YROXPHV� RQFH� ,
YH� ILQLVKHG� DOO� WKH�ZULWH�XSV� IRU� WKHP��2QFH�DJDLQ��\RX
YH�JRW� WKH�SURGXFW�RI�D�ORW� RI� ZRUN�� GHGLFDWHG� WR� JLYLQJ� \RX� D� GHFHQW� LGHD� DERXW� D�ZHDSRQ�� UDWKHU� WKDQ� WU\LQJ� WR�VNLP�RYHU� LW� LQ�D�SDUDJUDSK�RU�WZR�
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--GG==BB;�;�HH<<9�9���55HH555HDO�:RUOG�'DWD7R�VWDUW�RII��WKLV�ERRN�SUHVHQWV�DQ\�DQG�DOO�UHDO�ZRUOG�GDWD�WKDW�FRXOG�EH�FROOHFWHG�RQ�WKH�ZHDSRQ�LQ�TXHVWLRQ��$V�ZLWK�DOO� WKH�GDWD�DQG�JDPH�VWDWLVWLFV��ZH�KDYH�FROOHFWHG�WKH�LQIRUPDWLRQ�LQWR�D�ZHOO�RUJDQL]HG�FKDUW��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� FRPSDQLHV�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�FDSDFLWLHV��$�OHWWHU�LV�DWWDFKHG�WR�PDQ\�QXPEHUV�� &� UHSUHVHQWV� D� F\OLQGHU�� OLNH� WKDW� RI� D� UHYROYHU�� %�UHSUHVHQWV� EHOWHG� DPPXQLWLRQ�� OLNH� WKDW� RI� D� PDFKLQH� JXQ�� DQG� '�UHSUHVHQWV�D�GUXP�VW\OH�PDJD]LQH� WKDW�KROGV�D�VLJQLILFDQWO\� JUHDWHU�DPRXQW�WKDQ�ER[�PDJD]LQHV��,I�WKHUH�LV�QR�OHWWHU�DVVRFLDWHG�ZLWK�WKH�QXPEHU�� WKDW� LQGLFDWHV� WKDW� WKH� PDJD]LQH� LV� D� W\SLFDO� ER[ �W\SH�PDJD]LQH�$FFXUDF\� � $FFXUDF\� LV� GDWD� FROOHFWHG� IURP� WHVW� IL ULQJV�� 7KLV� GDWD�FRPHV� IURP� D� QXPEHU� RI� VRXUFHV�� LW� LV� HLWKHU� JURXSLQJ� VL]HV� DW�YDULRXV�UDQJHV�IURP�EHQFKPDUN�VKRRWLQJ��WKH�02$�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�ZKLFK�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�PLOOLPHWHUV��)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�XQOHVV�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�SKLORVRSK\��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\�ILUHG�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� W ULJJHU� ZLOO�FRQWLQXH� ILULQJ� URXQGV� XQWLO� WKH� WULJJHU� LV� UHOHDVHG��+RZHYHU�� IRU� $XWR�� LW� LV� DVVXPHG� WKDW� WKH� VKRRWHU� LV�IROORZLQJ� WKH� ZHDSRQ
V� PDLQWHQDQFH� GRFWULQHV� ZKLOH�SURYLGLQJ� VXVWDLQHG� ILULQJ�� 0DLQWHQDQFH� GRFWULQHV� FDOO� IRU�VKRUW�SHULRGV�RI� LQDFWLYLW\ LQ�ZKLFK� WKH�ZHDSRQ� LV� DOORZHG�WLPH�WR�FRRO�VRPHZKDW�LQ�RUGHU�WR�SUHYHQW�RYHUKHDWLQJ�WKDW�FDQ� OHDG� WR� D� FDWDVWURSKLF� ZHDSRQV� IDLOXUH�� 7KHVH� VKRUW�FRROLQJ�SHULRGV�DUH�DERYH�DQG�EH\RQG�WKH�WLPH�LW�WDNHV�WR�VZDS�PDJD]LQHV�DQG�UHFKDUJH�WKH�ZHDSRQ�&\FOLF� LQGLFDWHV� WKH� IXOO �DXWR� UDWH� RI� ILUH�� PDLQWHQDQFH�GRFWULQHV� EH� GDPQHG�� *LYH� WKH� JXQ� HQRXJK� DPPXQLWLRQ�DQG�WKLV�LV�KRZ�PDQ\�URXQGV�LW�ZRXOG�ILUH�LI�\RX�KHOG�GRZQ�WKH�WULJJHU�IRU�D�IXOO����VHFRQGV�
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&\EHUWKULOOHU�'DWD&\EHUWKULOOHU�GDWD�LV�RUJDQL]HG�LQWR�D�VPDO O�FKDUW�WR�NHHS�WKLQJV�ZHOO�RUJDQL]HG��$Q\ZD\��WKH�FKDUW�ORRNV�OLNH�WKH�IROORZLQJ�
&\EHUWKULOOHU
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:HDSRQ� � 7KH� QDPH� E\� ZKLFK� WKH� ZHDSRQ� LV� QRUPDOO\� LGHQWLILHG��1RWH� WKDW� QDPLQJ� IRU� UHYROYHUV� IROORZV� D� WUDGLWLRQDO� EXW� HYHU� PRUH�DUFKDLF�IRUPDW���7KH�$675$������D�UHYROYHU�PDQXIDFWXUHG�IURP������WR������E\� WKDW�6SDQLVK�PDQXIDFWXUHU��ZDV�DYDLODEOH�ZLWK�EDUUHO V���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\� Z KLFK� VNLOO� LV� VXLWDEOH� IRU� XVLQJ� WKLV�ZHDSRQ�+1' +DQGJXQV�� 7KLV� LQFOXGHV� 0DFKLQH� SLVWROV�� DXWRORDGLQJ�SLVWROV� �DOVR� NQRZQ� DV� VHPL �DXWRPDWLFV��� UHYROYHUV�� DQG�SLVWRO�VKDSHG�GHUULQJHUV60* 6XEPDFKLQHJXQV��8]LV��0DF ���
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V��DQG�WKH�OLNH��6PDOO��FRPSDFW�ZHDSRQV�FDSDEOH�RI�EXUVW�RU�IXOO�DXWR�ILUH$5 $VVDXOW�5LIOHV��7KH�ILUVW�� WKH�*HUPDQ�03 ����6WXUPJHZHKU �����DQG�UDSLGO\�IROORZHG�E\�WKH�0 �����$.�����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� G ULYHQ� 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� GH YLFHV�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$57 0DQSRUWDEOH� DUWLOOHU\� V\VWHPV�� 0DLQO\� PRUWDUV�� %XW� WKH�DVVRFLDWHG� VNLOO� DOVR� FRYHUV� ODUJHU� DUWLOOHU\� SLHFHV�� OLNH�KRZLW]HUV9(+ 9HKLFOH�PRXQWHG�ZHDSRQV�� OLNH�KHDY\�FKDLQJXQV��JDWOLQJV��ER[�ODXQFKHG� DQWL �WDQN� PLVVLOHV�� WDQN� JXQV�� HWF�� 1RW�FRYHUHG�LQ�WKLV ERRN��EXW�OLNHO\�FRYHUHG�LQ�ODWHU�RQHV
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V�DFFXUDF\� LV�GHWHUPLQHG�E\�XVLQJ�UHDO�ZRUOG�ILULQJ�GDWD��7KH�GDWD�XVHG�LV�WKH�JURXSLQJ�GLDPHW HU�RQ� D� WDUJHW� DW� FRPEDW� UDQJH�� 7KH� GLDPHWHU� WKHQ� GHWHUPLQHV� WKH�DFFXUDF\� RI� WKH�ZHDSRQ��2QH� TXHVWLRQ� WKDW� DULVHV� LV�ZK\� ERQXVHV�DUH�EDVHG�RQ�D��FP�GLDPHWHU��ZKLOH�SHQDOWLHV�DUH�EDVHG�RQ����FP�GLDPHWHUV�� 7KLV� LV� EHFDXVH�PRUH� DFFXUDWH� ZHDSRQV� WHQG� WR� FDXVH�SHRSOH�WR�DLP��$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
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������ ��� ����� ��� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ������ ��
� .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�LPSURSHU�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�� ZK HQ�5HHVH�KLG�D�VDZHG�RII�VKRWJXQ�XQGHU�KLV�1RQFRQFHDODEOH� �1�� � ,W
V� MXVW� WRR�GDPQHG�ELJ� 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
� IH DWXUH�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� GLIILFXO W\� RI� REWDLQLQJ� WKH� ZHDSRQ�WKURXJK�LOOHJDO�PHDQV�&RPPHUFLDO� >&@� � VROG� FRPPHUFLDOO\�� DQG� 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\�U XQ�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�� )R U� LQVWDQFH�� WKH� 86� $LU� $UP\�3LORW¶V� 3LVWRO� ZDV�PDGH� DURXQG� ������ EXW� QHYHU� HQWHUHG�PDVV� SURGXFWLRQ�� ,W� FRXQWV� DV� ERWK� DQ� H[SHULPHQWDO�ZHDSRQ� �KDYLQJ� QRW� EHHQ�PDVV� SURGXFHG�� DQG� LV� RXW� RI�SURGXFWLRQ� �KDYLQJ� EHHQ� PDGH� VR� ORQJ� DJR��� 0DNHV� WKH�ZHDSRQ� GLIILFXOW WR� REWDLQ�� ,I� WKH� ZHDSRQ� HQWHUHG� PDVV�SURGXFWLRQ�� WKH� %00� HTXDOV� WKDW� RI� WKH� RWKHU� FODVV� SOXV������ URXQGHG� XS�� ,I� LW� GLG� QRW�� WKH� %00� GRXEOHV��([DPSOHV��&RPPHUFLDO�223�ZHDSRQ�ZRXOG�EH�%00�[���6S\ZDUH� 223� ZHDSRQ� ZRXOG� EH� %00� [��� DQG� DQ�H[SHULPHQWDO�223�ZHD SRQ�ZRXOG�EH�%00�[���)DQWDV\� >)@� � WKHVH� DUH� WKH� EHVW� JXQV� WKDW� QHYHU� ZHUH��WDNHQ�IURP�D�ZLGH�YDULHW\�RI�ILFWLRQDO�UHVRXUFHV�
&DOLEHU�>&DO@� � 7KH�EXOOHW�FDOLEHU�ZLOO�SURYLGH�D�EDVLF�OHYHO�RI�GDPDJH��DIIHFWHG�E\� WKH�ZD\�D�ZHDSRQ
V� GHVLJQ�DIIHFWV�PX]]OH�HQ HUJ\��)RU�ODUJHU� ZHDSRQV�� ZKLFK� DUH� PHDQW� WR� GDPDJH� RU� GHVWUR\� PDWHULDO�PRUH�WKDQ�SHRSOH��WKH\�DUH�DSSOLHG�D�YDULHW\�RI�GDPDJH�UDWLQJV��$QWL �DUPRU� ZHDSRQV� KDYH� WKHLU� SHQHWUDWLRQV� OLVWHG� LQ�PLOOLPHWHUV�� � $QWL �DLUFUDIW�PLVVLOHV�KDYH�D�SHUFHQWDJH�UDWLQJ� IRU� W KHLU�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� EX OOHW� 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� EXO OHWV� 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\�>$PPR@� � 7KH�QXPEHU�RI�URXQGV�WKH�ZHDSRQ�FDQ�KROG�LQ�LWV�VWDQGDUG�PDJD]LQH�� F\OLQGHU�� HWF�� 7\SLFDOO\�� DQ� H[WUD� URXQG� ZLOO� EH�LQGLFDWHG� LI� WKH� JXQ� LWVHOI� FDQ� KROG� D� URXQG�� DV� VHPL �DXWRPDWLF�ZHDSRQV�FDQ��)RU�H[DPSOH��DQ�0����$��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@��PHFKDQLFDO�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�PHFKDQLFDO�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�URXQGV�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� SHULRGLF�SDXVHV� 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�FDXWL RQ�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�FRXO G� 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�W KDW�W\SH�RI�ZHDSRQ��)RU�H[DPSOH��WKH�86�$UP\�H[SHFWV�WKDW�FRPEDW�ZLWK�DVVDXOW�ULIOHV�ZLOO�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� VR PH� 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� V HOHFW� 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�� 3RLQW� %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�U DQJH��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� DQ� 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� E DVHG� XSRQ� WKH� SURMHFWHG� SULFH� RQFH� LQ�PDVV�SURGXFWLRQ��(YHU\�HIIRUW�LV�PDGH�WR�NHHS�SULFHV�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\� KH DY\� ZHDSRQV� OLNH� FDQQRQV� RU� PLVVLOH�ODXQFKHUV�� LQFOXGH� D� VHFRQG� SULFH�� 7KDW� VHFRQG� SULFH� 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� Y ROXPHV�RI� WKH� VHULHV�� DUH�RSHQ�FRQWHQW� XQGHU� WKH�2SHQ�*DPLQJ�/LFHQVH��:H�QHHG�WR�PDNH�QRWH�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�ZULWLQ J�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�5ROHS OD\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� �VRP H� 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�� $Q\� DWWDFN� DW� OHVV� WKDQ� WKLV� GLVWDQFH� LV� QRW�SHQDOL]HG� IRU� UDQJH�� +RZHYHU�� HDFK� IXOO� LQFUHPHQW� FDXVHV� D� ���SHQDOW\�WR�WKH�DWWDFN�UROO��5DQJHG�ZHDSRQV�K DYH�D�PD[LPXP�RI�WHQ�UDQJH� LQFUHPHQWV�� H[FHSW� IRU� WKURZQ� ZHDSRQV�� ZKLFK� KDYH� D�PD[LPXP� RI� ILYH� UDQJH� LQFUHPHQWV�� )RU� WKLV� ERRN�� WKH� UDQJH�LQFUHPHQWV�DUH�GHWHUPLQHG�E\� WDNLQJ� WKH�ZHDSRQ
V�HIIHFWLYH� UDQJH��FRQYHUWLQJ� WR�IHHW��DQG�GLYLGLQJ�LW�E\�����7KH�GLVWD QFHV�DUH�URXQGHG�RXW�WR�WKH�QHDUHVW���IHHW��,I�\RX
UH�QRW�XVLQJ�D���IRRW�VFDOH��WKHQ�\RX�FDQ�VLPSO\�DGG�DQRWKHU���IHHW� WR�PRYH�WR� WKH�QHDUHVW����IRRW�VFDOH�PHDVXUHPHQW�� :LWK� WKLV� SURGXFW� VHULHV�� WKH� UDQJH� LQFUHPHQWV� DUH�HVWDEOLVKHG�XQGHU� WKH�DVVXPSWLRQ� WKD W� WKH�VKRRWHU� LV�ZHOO�YHUVHG� LQ�WKH� XVH�RI� WKH�ZHDSRQ� LQ�TXHVWLRQ��)RU�DQ� VKRRWHU�XQVNLOOHG� LQ� WKH�XVH�RI� D�SDUWLFXODU� ILUHDUP��PXOWLSO\� WKHVH� UDQJHV�E\������ WR�REWDLQ�WKH�'���0RGHUQ�5ROHSOD\LQJ�*DPH�HTXLYDOHQW�
5DWH�RI�)LUH��6RPH�UDQJHG�ZHDSRQV�KDYH�D�UD WH�RI�ILUH�RI����ZKLFK�VLPSO\�PHDQV�WKH\�FDQ�EH�HPSOR\HG�RQFH�SHU�URXQG�DQG�WKHQ�PXVW�EH� UHORDGHG� RU� UHSODFHG�� )LUHDUPV�� ZKLFK� RSHUDWH� WKURXJK� PDQ\�GLIIHUHQW� IRUPV� RI� LQWHUQDO� PHFKDQLVPV�� KDYH� YDU\LQJ� UDWHV� RI� ILUH��7KH�WKUHH�SRVVLEOH�UDWHV�RI�ILUH� IRU�KDQ GJXQV�� ORQJ�DUPV�DQG�KHDY\�ZHDSRQV� DUH� VLQJOH� VKRW� >66@�� VHPLDXWRPDWLF� >6$@�� DQG� DXWRPDWLF�>$@� 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� IH DW�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� �HIIHFW LYHO\� 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�$XWRPDWLF�>$@� $XWRPDWLF�ZHDSRQV�ILUH�D�EXUVW�RU�VWUHDP�RI�VKRWV�ZLWK�D�VLQJOH VTXHH]H�RI� WKH� WULJJHU��2QO\�ZHDSRQV�ZLWK�DXWRPDWLF�UDWH�RI�ILUH�FDQ�EH�VHW�RQ�DXWRILUH�RU�EH�XVHG�ZLWK�IHDWV�WKDW�WDNH�DGYDQWDJH�RI�DXWRPDWLF�ILUH�%XUVW� >%@� 0DQ\� ZHDSRQV�� SDUWLFXODUO\� DVVDXOW� DQG� EDWWOH�ULIOHV�� DUH� FDSDEOH� RI� ILULQJ� XQGHU� D� EXUVW� VHWWL QJ��(VVHQWLDOO\�� WKLV� LV� D� VWHS� WKDW� H[LVWV� EHWZHHQ�VHPLDXWRPDWLF�DQG�DXWRPDWLF�ILUH��7KH�JXQ�LV�HIIHFWLYHO\�RQ�DXWRPDWLF� ILUH��EXW�D�PHFKDQLFDO� OLPLWHU�VWRSV� WKH�ZHDSRQ�IURP�ILULQJ�DIWHU�D� IHZ�URXQGV�KDYH�EHHQ�ILUHG��(IIHFWLYHO\��WKH� ZHDSRQ� ZLOO� ILUH� WKUH H� EXOOHWV� IRU� HDFK� SXOO� RI� WKH�WULJJHU�� (IIHFWLYHO\�� LW� FDQ� DOORZ� D� VKRRWHU� WR� JHW� LQ� WKUHH�VKRWV�SHU�DWWDFN�ZLWKRXW�QHHGLQJ�DQ\�IHDWV�WR�DOORZ�WKHP�WR�GR�VR��$GGLWLRQDOO\��LW�FDQ�DOVR�EH�XVHG�ZLWK�WKRVH�IHDWV�WR�IXUWKHU� LQFUHDVH� WKH� QXPEHU� RI� VKRWV� RQH� FD Q� 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[��$�ER[�PDJD]LQH�LV�DQ\�W\SH�RI�PDJD]LQH�WKDW�FDQ�EH�UHPRYHG�DQG� UHORDGHG�VHSDUDWHO\� IURP� WKH�ZHDSRQ��7KLV�IHDWXUH� LV� DGYDQWDJHRXV� EHF DXVH� D� FKDUDFWHU� FDQ� FDUU\�H[WUD� PDJD]LQHV�� DOUHDG\� ORDGHG�� DQG� VLPSO\� VZDS� DQ�HPSW\�RQH�IRU�RQH�RI�WKH�IXOO�H[WUDV��$OVR��ER[�PDJD]LQHV�WHQG� WR� KDYH� UHODWLYHO\� ODUJH� FDSDFLWLHV�� %R[� PDJD]LQHV�QHHG�QRW�EH�VKDSHG�VLPSO\�OLNH�D�ER[��$OVR�LQ�WKLV�FDWHJRU\�DUH WKH�FXUYHG� �EDQDQD�� W\SH� ER[�PDJD]LQHV�� DV�ZHOO� DV�YHU\� KLJK� FDSDFLW\� GUXP� W\SH� DQG� KHOLFDO� PDJD]LQHV��$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� PDJ D]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� UHILO O� 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�DPPXQLWLR Q�ORRSV�� KHQFH� WKH� WHUP� �EHOWHG� DPPXQLWLRQ��� (YHQWXDOO\��WHFKQRORJ\� FKDQJHG� WR� �GLVLQWHJUDWLQJ� 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�� $FFRUGLQJ� WR� WKH� '��� 0RGHUQ�5ROHSOD\LQJ�*DPH��LQ�PLOLWDU\�XQLWV��DV�WKH�JXQQHU�ILUHV��DQ�DVVLVWDQW�FOLSV�QHZ�DPPXQLWLRQ�EHOWV�WRJHWKHU�WR�NHHS�WKH�ZHDSRQ� IHG�� 7KLV� LV� VRPHZKDW� HUURQHRXV�� DV� WKDW� RQO\�RFFXUV� ZKHQ� WKH� PDFKLQHJXQ� WHDP� LV� HQJDJLQJ� LQ�VXVWDLQHG�UDSLG �ILUH��2WKHUZLVH��ILULQJ�GRFWULQHV�UHTXLUH�WKH�ZHDSRQ�WR�EH�UHORDGHG�DW�WKH�HQG�RI�HDFK�EHOW��DV�D�PHDQV�WR� HQVXUH� WKH� ZHDSRQ� LV� JLYHQ� D� SHULRGLF� PHDVXUH� RI�LQDFWLYLW\�LQ�ZKLFK�LW�FDQ�FRRO� RII��,Q�RXU�OLVWLQJV��ZH�LQGLFDWH�D�QXPEHU�RI�VKRWV�IRU�EHOWHG�DPPXQLWLRQ��ZKHUHDV�WKH�'���0RGHUQ�5ROHSOD\LQJ�*DPH�GRHV�QRW��7KLV�LV�WR�LQGLFDWH�WKH�QXPEHU�RI�EXOOHWV�FRQWDLQHG� LQ�D�EHOW�DV�LW�ZRXOG�QRUPDOO\�EH�LVVXHG�LQ�WKH�PLOLWDU\�
6L]H� � 6L]H� FDWHJRULHV� IRU� ZHDSRQV� DQG� RWKHU� REMHFWV� DUH� GHILQHG�GLIIHUHQWO\� IURP� WKH� VL]H� FDWHJRULHV� IRU� FUHDWXUHV� �D� 0HGLXP �VL]H�ZHDSRQ�� IRU� H[DPSOH�� LV� QRW� WKH� VDPH� VL]H� DV� D� 0HGLXP �VL]H�FUHDWXUH�RU�RWKHU�REMHFW���7KH�UHODWLRQVKLS�EHWZHHQ�D�ZHDSRQ
V�VL]H�DQG�WKDW�RI�WKH�ZLHOGHU�GHILQHV�ZKHWKHU�LW�FDQ�EH�XVHG�RQH �KDQGHG��LI�LW�UHTXLUHV�WZR�KDQGV��DQG�LI�LW
V�D�OLJKW�ZHDSRQ�$� 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�ZHL JKW� LQ�86�SRXQGV�ZKHQ�IXOO\�ORDGHG�
'&� � 3XUFKDVH�'&��7KLV� LV� WKH�SXUFKDVH�'&�IRU�D�:HDOWK�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�LOO HJDO�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�VPDOO�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�R Q�\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\WK LQJ�LQWR�FRQVLGHUDWLRQ��ZH
UH�DEOH� WR�UHGXFH�DOO� WKH�KDUG�ZRUN�IRU�\RX�GRZQ�WR�FRQVXOWLQJ�D�IHZ� 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�UROO
$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��&��$�6LQJOH�6KRW�ZHDSRQ�LV�RQH WKDW�ILUHV�RQH�VKRW�DQG�PXVW�WKHQ� EH� UHORDGHG�� 7KHVH� ZHDSRQV� LQFOXGH� HYHU\WKLQJ� IURP� URFNHW�ODXQFKHUV��WR�WKH�OHYHU�ULIOHV�RI�WKH�:LOG�:HVW��WR�WKH�EROW�DFWLRQ�ULIOHV�RI�ERWK�ZRUOG�ZDUV��7HQGV�WR�EH�LQDFFXUDWH�XQOHVV�DLPHG�GXH�WR�WKH�IDFW�WKDW�WKH�ZHDSRQ�PXVW�EH�SK\VLFDOO\�PDQLSXODWHG�EHWZHHQ�VKRWV�6HPL�$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� WKH�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�$XWRPDWLF��LW�DVVXPHV�WKH�VKRRWHU�LV�IROORZLQJ�GRFWULQHV�WR� SUHYHQW� GDPDJH� WR� WKH�ZHDSR Q�� 7KDW�PHDQV� WKDW� WKH� VKRRWHU� LV�ILULQJ�D�VHULHV�RI�EXUVWV�LQWR�D�YHU\�VPDOO�DUHD��RU�D�VLQJOH�VRPHZKDW�ORQJHU�EXUVW��WKHQ�DOORZLQJ�D�VHFRQG�RU�WKUHH�IRU�WKH�ZHDSRQ�WR�FRRO�EHIRUH�ILULQJ�DJDLQ��7R�WKDW�HQG�� LW� LV�WKH�HTXLYDOHQW�RI�ILULQJ� WKUHH� WR�ILYH�EXUVWV�DW�RQFH�IRU�WKH�SXUSRVHV�RI�DPPXQLWLRQ�FRQVXPSWLRQ�&\FOLF� ZHDSRQV� ILUH� DV� ORQJ� DV� WKH� WULJJHU� LV� KHOG� GRZQ�� ,W� LV� DOVR�FDOOHG� 6XVWDLQHG�)LUH��:KHQ� ILULQJ� OLNH� WKLV�� WKH� VKRRWHU� VSUD\V� WKH�DUHD��FRQWLQXLQJ�WR�ILUH�DV�ORQJ�DV�WKH�ZHDSRQ�KDV�DPPXQLWLRQ�� 7KLV�FDQ� FDXVH� SUREOHPV�� LQFOXGLQJ� RYHUKHDWLQJ� WKDW� FDQ� FDXVH�DPPXQLWLRQ� WR� H[SORGH� RU� RYHUKHDWLQJ� WKDW� FDQ� ZDUS� PHWDO�FRPSRQHQWV�� LQFOXGLQJ� HMHFWRUV� RU� EDUUHOV�� UHQGHULQJ� WKH� ZHDSRQ�XVHOHVV��7KLV�PHWKRG�LV�XVHG�WR�VSUD\�GRZQ�DQ�DUHD�LQ�RUGHU�WR�NHHS�DQ�RSSRQHQW�IURP�UHWXUQLQJ�ILUH�DV�\RXU�RZQ�DOOLHV�PRYH�DURXQG�IRU�D�EDWWHU�VKRW�DW�WKH�HQHP\�
5DWH�RI�)LUH�0RGLILHUV5DWH�RI�)LUH 0RGLILHU6LQJOH�6KRW ��6HPL�$XWRPDWLF �%XUVW �������GDPDJH$XWRPDWLF ���YV�RQH� WDUJHW��RU����YV�XS�WR�WKUHH� WDUJHWV� ZLWKLQ ��PHWHUV� RI�RQH�DQRWKHU�����GDPDJH�&\FOLF ��� YV� RQH� WDUJHW�� RU� ��� YV�HYHU\WKLQJ� LQVLGH�D���PHWHU�DUF����� GDPDJH� YV� �� WDUJHW� RU� ���GDPDJH�YV�PXOWLSOH�WDUJHWV�
7KH�ODVW�VWHS�LV�FDOFXODWLQJ�GDPDJH��)RU�WKLV��ZH�XWLOL]H�WKH�GDPDJH�UDWLQJ�ZH�FDOFXODWH�IURP WKH�ZHDSRQ
V�PX]]OH�HQHUJ\��-XVW�UHIHUHQFH�WKH�FDOLEHU�IURP�WKH�FDUWULGJH�FKDUW�DQG�GLYLGH�WKH� OLVWHG�SHQHWUDWLRQ�E\� ���� URXQGHG� XS� WR� WKH� QH[W�ZKROH� QXPEHU� LI� WKHUH� LV� D� IUDFWLRQ��8VH�WKDW�IRU�\RXU�)8'*(�GDPDJH�
1RZ��WR�UHVROYH�WKH�WDVN�RI�WDNLQJ�D�VKR W�DW�VRPHRQH��)LUVW��VKRRWLQJ�VRPHRQH�RU�VRPHWKLQJ� LV�DQ�XQRSSRVHG�DFWLRQ��%XOOHWV�DUH� ILUHG�DW�VSHHGV�QHDU�RU� H[FHHGLQJ� WKH� VSHHG�RI� VRXQG��6R�ZKHQ�VRPHRQH�WDNHV�D�VKRW�DW�\RX��\RX�ZLOO�HLWKHU�EH�WRR�FORVH�WR�HYHQ�WKLQN�DERXW�WU\LQJ�WR�GRGJH�WKH�EXOOHW��R U�\RX�ZLOO�EH�WRR�IDU�DZD\�WR�HYHQ�NQRZ�LW�LV�FRPLQJ�WR�EHJLQ�ZLWK�
1RZ�� WKH� QH[W� WDVN� LV� WR� GHWHUPLQH� WKH� UDQJH� WR� WKH� WDUJHW�� DQG� LQ�HIIHFW� GHWHUPLQH� WKH� GLIILFXOW\� RI� \RXU� DWWDFN�� 7KH� UDQJH� IRU� WKLV�SXUSRVH� LV� GHWHUPLQHG� IURP� WKH� FKDUW� EHORZ�� 7KH� FKDUW KDV� WZR�VHSDUDWH�FDWHJRULHV��RQH�IRU�VKRUW�DUPV�DQG�RQH�IRU�ORQJ�DUPV�
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5DQJH�WR�7DUJHW+DQGJXQV��60*V��VKRWJXQV /RQJ�$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�KDUG ��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�UXOH V��PRGHUQ�ZHDSRQU\�LV�UDWHG�LQ�D�V\VWHP� TXLWH� VLPLODU� WR� &\EHU7KULOOHU� RU� &\EHUSXQN�� <RX� 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�VKR XOG�WDNH�D�JRRG�ORRN�DW�KRZ�GDPDJH� UHODWHV� WR� SHQHWUDWLRQ� DQG� GLVUXSWLRQ� IRU� WKH� H[DPSOHV�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$72 �G� �� ������%0* �G� �� ���
�3URSHUO\�NQRZQ�RULJLQDOO\�DV�WKH��[��PP�%URZQLQJ�6KRUW�D QG�PRUH�UHFHQWO\�DV�WKH������$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� $FWLRQ��6\VWHP��/HW¶V�IL[�WKDW��)LUVW��ZH�VHH�ZH�KDYH�D�UDQJH�ZLWKLQ�ZK LFK�ZH�FDQ�ZRUN�� IURP��G�� WR��G���ZLWK���� UHSUHVHQWLQJ�DQ�DGGLWLRQDO� KDOI�GLH�RI�GDPDJH��/HW¶V�UHYLVLW�WKDW�ODVW�FKDUW��RUJDQL]H�LW�E\�SHQHWUDWLRQ��DQG�ILJXUH�RXW�D�UDQJH�RI�GDPDJHV�
����$&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� $FWLR Q�� 6\VWHP� GDPDJH� LQ� KDOI� GLH� VWHSV�� DQG�SOD\�ZLWK�WKH�SHQHWUDWLRQV�WKDW�ZLOO�SURYLGH�HDFK�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�WKHFRPSDUDWLYH� GDPDJH� WKH\� FDXVH� LQ� WKH� UHDO� ZRUOG�� 7KH� GDPDJH�EDVHG�RQ�FDOLEHU�ZLOO�FKDQJH�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�GDPDJH��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� UHIOHFWV� 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�0RGLILHU�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�EDWWOHVKLS� 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� SHUVR Q�DLPLQJ�WKHP��,I�\RX�GRQ
W�NQRZ�KRZ�WR�GR�WKH�PDWK��\RX
OO�EH�OXFN\�WR�KLW�ZKDW�\RXU�DLPLQJ�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� DQRWKHU�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� W ULSRG� 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�IURP�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��&\EHUSX QN�������&\EHU7KULOOHU�� DQG�$FWLRQ���6L[W\�VHFRQGV�WR�D�PLQXWH�GLYLGHG�E\���VHFRQGV�JLYHV�\RX����FRPEDW�WXUQV�SHU�PLQXWH��6R� WDNH� WKH� YDULRXV� UDWHV�RI� ILUH�� H[FOXGLQJ�PHFKDQLFDO�EXUVW�UDWHV��DQG�GLYLGH�E\����WR�JHW�WKH�5R)��2U�HDVLHU�VWLOO��MXVW�XVH�WKH�&\EHU7KULOOHU�UDWHV�RI�ILUH��VLQFH�WKH\�DUH�ERWK�EDVHG�RQ�FRPEDW�WLPH�XQLWV�HTXDO�LQ�OHQJWK�$PP� LV�VKRUW� IRU�$PPR��ZKLFK�UHSUHVHQWV� WKH�QXPEHU�RI�URXQGV� WKDW� ILW� LQ� D� PDJD]LQH�� 7KLV� FROXPQ� MXVW� OLVWV� WKH� YDULRXV�PDJD]LQH�� F\OLQGHU�� DQG�RU� EHOW� FDSDFLWLHV� QR UPDO� IRU� WKH� ZHDSRQ��7KH�VDPH�GDWD�LV�DYDLODEOH�LQ�WKH�RWKHU�V\VWHP�VWDWV��DV�ZHOO�DV�WKH�UHDO�ZRUOG�GDWD�EORFNV�:HLJKW�FRPHV�QH[W��$JDLQ��WKDW� LV�VLPSO\�D�GLUHFW�WUDQVIHU�RI� UHDO�ZRUOG�GDWD��)RU�FRQYHQLHQFH��DOZD\V�XVH� WKH� ORDGHG�ZHLJKW��$IWHU� DOO�� ZKHQ� ZDV� WKH� ODVW� WLPH� \RX� FDUULHG� DURXQG� DQ� XQORDGHG�ZHDSRQ�ZKHQ�\RX�ZHUH�H[SHFWLQJ�WR�XVH�LW"/DVW�LV�WKH�SULFH��7KLV�LV�FXULRXVO\�ODFNLQJ�LQ�WKH�UHDO�ZRUOG�GDWD�� LVQ
W� LW"�7KDW
V�EHFDXVH� WKH�UHDO�ZRUOG�SULFHV� IOXFWXDWH�JUHDWO\��GHSHQGLQJ�XSRQ�WKH�JXQ�GHDOHU� WKH�ZHDSRQ�PRGHO
V�SRSXODULW\�DQG�DYDLODELOLW\�� DQG� WKH� LQGLYLGXDO� ZHDSRQ
V� ZHDU� DQG� WHDU��:KLOH� WKLV�JRHV� XQOLVWHG� LQ� WKH� UHDO� ZRUOG� GDWD�� WKH� &\EHU7KULOOHU� GDWD� XVHV�HLWKHU� WKH� PDQXIDFWXUHU
V� 653� RU� DQ� DYHUDJH� EDVHG� RQ� FXUUHQW�PDUNHW� SULFHV� IRU� DQ� DYHUD JH�TXDOLW\� XVHG�ZHDSRQ��%XW� UHPHPEHU��WKDW¶V� MXVW�D�VWDEOH�SULFH�WKH�ZHDSRQ�LV�H[SHFWHG�WR�VHOO�DW��<RX�FDQ�E\�DQ�$.����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�,QGLDQ�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�F DVH�RI�VL[�
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�5FHF=8;9��I=897KLV�VHFWLRQ�LV�HVWDEOLVKHG�DV�ZKDW�ZLOO�HYHQWXDOO\�EHFRPH�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�GLIIHUH QW�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��$W�WKH�FRUH��ZH�ZLOO�SURYLGH�D�OLVW�RI�DPPXQLWLRQ�VWDWLVWLFV�IRU�WKH�URXQG
V�EDOO�D PPXQLWLRQ�ZLWK�EXOOHWV�RI�YDU\LQJ�ZHLJKWV��7KLV�LV�WKHQ�FRPELQHG�ZLWK�D�VHFRQG�FKDUW�GHWDLOLQJ�SHQHWUDWLRQ�DQG�GDPDJH�SHUIRUPDQFH�GLIIHUHQFHV�IRU�GLIIHUHQW�W\SHV�RI�EXOOHWV�
&DUWULGJH � 1DPH��'HVLJQDWLRQ��DQG�RU�&DOLEHU�RI�WKH�VKHOO�$%%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\�TXDQWLWL HV�LQ�ZKLFK�WKH�URXQGV�RI�WKLV�W\SH�DUH�VROG�:HLJKW � 7KH�ZHLJKW� LQ� NLORJUDPV� FRUUHVSRQGLQJ� 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�7RNDUH Y �����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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�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���3HQHWUDWLRQ�)DFWRU��������LQFKHV�RI�SHQHWUDWLRQ�RI�KXPDQ�IOHVK�x 3HU�,QFK�'LVUXSWLRQ� �7RWDO�'LVUXSWLRQ���3HQHWUDWLRQ��FXELF�LQFKHV�RI�IOHVK�GLVUXSWHG�RU�GDPDJHG�SHU�LQFK�RI�SH QHWUDWLRQ�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$72 �G�� �� �
�,QFOXGHV�PRGLILHUV�IRU�ERWK�FDOLEHU�%I�DQG�EXOOHW�W\SH�%I��DV�WKHVH�DUH�VSHFLILF�FDUWULGJHV�DYDLODEOH�LQ�D�VSHFLILF�FDOLEHU�ZLWK�D�VSHFLILF�W\SH�RI�E XOOHW��$OVR�LQFOXGHV�WKH�ILQDO�3XUFKDVH�'&�FDOFXODWHG�IRU�WKDW�URXQG�W\SH��$OO�RWKHU�OLVWLQJV�DUH�EDVLF�FDOLEHU �EDVHG�%I�ZKLFK�UHTXLUHV�WKH�DGGLWLRQ�RI�WKH�EXOOHW�W\SH�%I��$VVXPLQJ�XVH�RI�)0-�RU�%DOO�DPPR��WKH�EXOOHW�W\SH�%I�ZRXOG�EH�����'&�LV�WKH�EDVH�3XU FKDVH�'&�IRU�WKH�EDOO�W\SH�DPPXQLWLRQ��:KHQ�EX\LQJ�VRPHWKLQJ�RWKHU�WKDQ�%DOO�)0-�W\SH�DPPR��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�K ROORZV�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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�� 0

7\SH $UPRU�3LHUFLQJ'LVUXSWLRQ�)DFWRU �3HQHWUDWLRQ�)DFWRU ��

7\SH )XOO�0HWDO�-DFNHW'LVUXSWLRQ�)DF WRU �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�)DFWRU ��

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�JXQDFWXDOO\� 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��EXWKDG�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 ��� ��� ���� ���� ���� �� ��� �� ���
�����$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\���[��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�,)$��+ROORZSRLQ W�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�6XEVRQLF�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� ����$&3 ���'� �G� � �G�������0DJQXP ����0DJ ���'� �G� � �G��������0DJQXP���[��PP5� �����0DJ ����'� �G� � �G������$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�GDPDJH�LV�FDOFXODWHG�DFFRUGLQJ�WR�WKH�XVH�RI�DQ�)0-�WXPEOHU��UDWKHU WKDQ�D�FRPPHUFLDO�FLYLOLDQ�XVH�)0-�EXOOHW��[��PP�.ROLEUL �[�� �'� �G� � �G��[��PP�$,:6
 $,:6 ����'� �G� � �G����1�������[���PP�%DOO
 �1� ����'� �G� � �G����7������PP�7UDFHU �7� ����'� �G� � �G���'0��������[���PP
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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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7KH� 8�6�� $UP\¶V� $GYDQFHG� &RPEDW� 5LIOH�3URJUDP�KDG�D ZLGH�UDQJH�RI�SDUWLFLSDQWV��7KH�$,:6��RU�$GYDQFHG�,QGLYLGXDO�:HDSRQ�6\VWHP��ZDV�RQH�RI�WKRVH�SDUWLFLSDWLQJ� ZHDSRQ� V\VWHPV�� DQG� RQH RI� WKH� OHDVW�NQRZQ�� ,W� ZDV� DOVR� WKH� VWDUW� RI� WKH� DEEUHYLDWHG� JXQV��OHDGLQJ�WR�VXFK�QDPHV�DV�WKH�2,&6��2&6:��$,&:��HWF�$V� PHQWLRQHG� EHIRUH�� WKH� JRDO� RI� WKH� $&5�SURJUDP� ZDV� WR� VHH� LI� D� ORQJDUP� FRXOG� EH� IRXQG� WKDW�SURYLGHG� D� ����� LQFUHDVH� RYHU� WKH� FDVXDOW\� DQG� NLOO�UDWHV� RI� WKH� 0��$��� 7KH� $,:6�� OLNH� PDQ\� RI� WKH�FRPSHWLQJ�ULIOHV� DWWHPSWHG�WR�GR�WKLV�WKURXJK�WKH�XVH�RI�D�QRQ�VWDQGDUG�PXQLWLRQ��:LWK� WKH�$,:6�� WKH\�FKRVH�WR�XVH�D���[���PP�FDUWULGJH�ILULQJ�D�����JUDP�EXOOHW�ZLWK�WKH�VDPH� WHUPLQDO� HIIHFWV� DV� WKH� $UP\¶V�0���� URXQG�� 7KLV��PP�URXQG�XWLOL]HG�D�FRPSRVLWH�FDUWULGJH�FDVLQJ��ZLWK�D�PHWDOOLF� EDVH� HPEHGGHG�ZLWK� D� SULPHU� DQG�PDWHG� WR� D�WHOHVFRSLQJSODVWLF�VOHHYH�ZLWK�WKH�EXOOHW�IXOO\�VHDWHG�LQVLGH�WKH�VOHHYH��UHVXOWLQJ�LQ�D�FRPSOHWHO\�VPRRWK�FDUWULGJH�ZLWK�ZDV�WKHQ�ILWWHG�ZLWK�D�SODVWLF�OLQN��7KH�SODVWLF�VOHHYH�LV�RQO\�LQWHQGHG�WR PDLQWDLQ�FDUWULGJH�LQWHJULW\�ZKLOH�WKH�URXQG�LV�EHLQJ�KDQGOHG�7KH�ULIOH�LWVHOI�ZDV�D�EXOOSXS�GHVLJQ�XVLQJ�D�XQLTXH�DFWLRQ��$V�WKH�DFWLRQ�F\FOHV��D�URXQG�LV�SXOOHG�IURP�WKH�PDJD]LQH�DQG�VWULSSHG�IRUZDUG��WKH�VSHQW�SODVWLF�OLQN�HMHFWLQJ�WR�WKH�ULJKW��7KH�FDUWULGJH�LV�GULYHQ�IRUZDUG�LQWR�D�SRUWLRQ�RI�WKH�PXOWL�SDUW�FKDPEHU��ZKHUH�WKH�URXQG�ZLOO�UHPDLQ�IRU�WKH�UHVW�RI�WKH�ILULQJ�SURFHVV��7KLV�FKDPEHU�VHJPHQW�WKHQ�FDPV�XSZDUG��LQ�OLQH�ZLWK�WKH�EDUUHO��ZKHUH�WKH�ILULQJ�SLQ�VWULNHV�DQG�ILUHV�WKH�URXQG��7KH�FKDPEHU�VHJPHQW�WKHQ�FDPV�GRZQZDUG��ZKHUH�D�IUHVK�URXQG�LV�GULYHQ�LQWR�WKH�FKDPEHU�VHJPHQW�IRUFLQJ�WKH�ILUHG�URXQG�WR�EH��HMHFWHG�IRUZDUG�DQG�RXW�RI�WKH�ZHDSRQ��7KLV�GHVLJQ�LV�UHTXLUHG�WR�FRPSHQVDWH�IRU�WKH�PRVWO\�SODVWLF�FRPSRVLWH�FDUWULGJH��:LWK�EUDVV��VWHHO��RU�RWKHU�PHWDO�FDUWULGJH�FDVLQJV��WKH�FDVLQJ� LWVHOI� IXQFWLRQV�DV�D�KHDW�VLQN� WKDW� UHPRYHV�D�JUHDW�GHDO�RI� KHDW�ZLWK� LW�DV� LW� LV�HMHFWHG� IURP� WKH�ZHDSRQ��:LWK�SODVWLF�FDUWULGJH�FDVLQJV��LI�WKH�FDVLQJ�UHWDLQV�WKH�KHDW��LW�ZLOO�VLPSO\�PHOW�DQG�JOXH�WKH�JXQ�WRJHWKHU��7KLV�ULIOH�GHVLJQ�DWWHPSWV�WR�GLYHUW�WKH�H[FHVV�KHDW�LQWR�WKH�KHIW\�UHFHLYHU��PDLQ�FKDPEHU�VHJPHQW��DQG�EDUUHO�RI�WKH�ULIOH��WKHUHE\�SUHYHQWLQJ�WKH�FDVLQJ�PHOWGRZQ��7KH�ULIOH�DOVR�XWLOL]HV�D�VORZ�F\FOLF�UDWH�RI�ILUH�WR�WKLV�HQG�DV�ZHOO��7KH�GHVLJQ�ZDV�UHODWLYHO\�VXFFHVVIXO�LQ�LWV�HIIRUWV�WR�FRQWURO�KHDW�LQ�WKH�HMHFWHG�FDVLQJV�7KH�ULIOH�LV�ILWWHG�ZLWK�D�YHQWLODWHG�SODVWLF�KRXVLQJ��IHHGV�E\�EHOW�IURP�D����URXQG�PDJD]LQH��DQG�LV�ILWWHG�ZLWK�D��[�RSWLFDO�GD\�VLJKW�ZLWK�IXOO\�DGMXVWDEOH�DSHUDWXUH�EDVHG�EDFN�XS�LURQ�VLJKWV�

:HDSRQ $GYDQFHG�,QGLYLGXDO�:HDSRQ�6\VWHP0DQXIDFWXUHU 8QNQRZQ <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU �����[���PP�1$72 0DJV ��$FFXUDF\ *URXS ���FP�#�����P 02$.LOO9HORFLW\ ��� P�V (QHUJ\ �������-:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ����PP %XUVW5DQJH (IIHFW� ���P $XWR ���0D[� &\FOLF ���1RWHV



JGAK
&\EHUWKULOOHU

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

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW$,&: 5,) �� 7 0��( $,&: � �� ��>66@���>$@�����>&@ 5( ��� ��� � ������6SHFLDO�5XOHV

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

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV$,&: �� 6$��$��& )DLU *RRG � ������6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV$,&: �G��� 3�/ �� � � ��� ���� �� � �����6SHFLDO�5XOHV�
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7KH� %URZQLQJ� $XWRPDWLF� 5LIOH� LV� RQH� RI� WKH�OHJHQGDU\�ZHDSRQV�RI�:RUOG�:DU�,,��RQH�RI�D�KDQGIXO�RI�JXQV� WKDW� ZDV� DOZD\V� SLFNHG� XS� E\� VRPHRQH� LQ� WKH�VTXDG� ZKHQ� LWV� KDQGOHU� ZHQW� GRZQ��:KLOH� D� OHJHQG� RI�:RUOG�:DU�,,��WKLV�ZHDSRQ�DFWXDOO\�KDV�LWV�URRWV�LQ�:RUOG�:DU�,� :KHQ� WKH� 8QLWHG� 6WDWHV� HQWHUHG� WKH� )LUVW�:RUOG�:DU��WKH�PLOLWDU\�UHFRJQL]HG�WKDW�WKH�H[LVWLQJ�8�6��DUVHQDOV�ZHUH�LQVXIILFLHQW�WR�ILJKW�DQ\�ZDU��$W�WKDW�SRLQW�LQ�WLPH��WKH�8QLWHG�6WDWHV�SRVVHVVHG������KHDY\�PDFKLQH�JXQV� DQG� OHVV� WKDQ� ���� OLJKW� DXWRPDWLF� ZHDSRQV�� 8�6��WURRSV� ZKR� ZHUH� DOUHDG\� VHUYLQJ� LQ� (XURSH� ZHUH� DOVR�VHQGLQJ� EDFN� YHU\� EDG� UHSRUWV� DERXW� WKH� )UHQFK�&KDXFKDW� PDFKLQH� JXQ�� 7KH� 8QLWHG� 6WDWHV� QHHGHG� WR�GHYHORS� QHZ� DXWRPDWLF� ZHDSRQV� RI� LWV� RZQ�� (QWHU� LQWR�WKH� SLFWXUH� -RKQ� 0RVHV� %URZQLQJ�� WKH� PDQ� PDQ\�FRQVLGHU�WR�EH�WKH�JUHDWHVW�JHQLXV�RI� WKH�DUW�RI�ZHDSRQ�GHVLJQ�� +H� SURYLGHG� WKH� PLOLWDU\� ZLWK� WZR� GHVLJQV�� WKH�0�����KHDY\�PDFKLQH�JXQ�DQG�WKH�%$5��$�\HDU�DQG�DKDOI� ODWHU�� LQ� 6HSWHPEHU� ������ WKH� %$5� GUHZ� LWV� ILUVW�EORRG�ZKHQ� LW� HQWHUHG�EDWWOH�DJDLQVW�*HUPDQ� WURRSV� IRU�WKH� YHU\� ILUVW� WLPH�� SURYLQJ� LWVHOI� WR� EH� D� UHVRXQGLQJ�VXFFHVV�WKDW�ZRXOG�ILJKW�LQ�$PHULFD¶V�ZDUV�IRU�DQRWKHU����\HDUV� 7KH� RULJLQDO� %$5�� WKH� %URZQLQJ� $XWRPDWLF�5LIOH��&DOLEHU� ��������0RGHO� ������ZDV� D� KHIW\�ZHDSRQ�ILULQJ� WKH� ���� [� ��PP� ������� URXQG�� ,W� ZDV� D� ULIOH�FDSDEOH� RI� VHPL�DXWRPDWLF� DQG� IXOO\� DXWRPDWLF� ILUH� DW� D�UDWH�RI�����URXQGV�SHU�PLQXWH��IHHGLQJ�IURP�D����URXQG�PDJD]LQH�� 7KRXJK� LW� ZDV� PHDQW� WR� EH� ILUHG� IURP� WKH�VKRXOGHU��WKH�ULIOH�ZDV�VLPSO\�WR�KHDY\�WR�EH�KHOG�LQ�WKDW�SRVLWLRQ� YHU\� ORQJ� DQG� WRR� OLJKW� WR� PDLQWDLQ� FRQWURO� RI�ZKHQ�ILULQJ�LQ�IXOO�DXWR��,W�ZDV�ILWWHG�ZLWK�D�OHDI�DQG�EODGH�VLJKWLQJ� V\VWHP� DQG� ODFNHG� WKH� VKRXOGHU� VXSSRUW� SODWH�DQG� ELSRG� FKDUDFWHULVWLF� RI� ODWHU� YHUVLRQV� RI� WKH� ULIOH��)URP� WKH� EHJLQQLQJ�� WKH� %$5� SODFHG� WKH� UHWXUQ� VSULQJ�DURXQG�WKH�JDV�SLVWRQ��ZKLFK�H[SRVHG� LW� WR�H[FHVV�KHDW�WKDW�HURGHG�WKH�VSULQJ�XQWLO�WKH�JXQ�ILQDOO\�MDPPHG��(YHQ�WKRXJK�WKH�ULIOH�ZDV�GHVLJQHG�WR�RQO\� ILUH�IURP�WKH�RSHQ�EROW� WR� DYRLG� FRRNRIIV�� WKLV� GLG� QRW� UHGXFH� WKH� WKHUPDO�VWUDLQ�RQ�WKH�VSULQJ�E\�PXFK��$V�:RUOG�:DU�,�UHDFKHG�LWV�FRQFOXVLRQ�� WKH� FRQFHQVXV� ZDV� WKDW� WKH� ���URXQG�PDJD]LQH� ZDV� WKH� ULIOH¶V� JUHDWHVW� ZHDNQHVV�� 'HVSLWH�WKLV�� UHSHDWHG� HIIRUWV� WR� RXWILW� WKH� ULIOH� ZLWK� D� ���URXQG�PDJD]LQH� ZHUH� GHIHDWHG� VLQFH� LW� ZDV� GHFLGHG� WKDW� WKH�PDJD]LQH� ZRXOG� PDNH� WKH� ULIOH� WRR� KHDY\� DQG�XQFRQWUROODEOH�� 1HDUO\� �������� %$5�0����� ULIOHV� ZHUH�PDQXIDFWXUHG�E\�WKH�HQG�RI������7KH� QH[W� YDULDQW� RI� WKH� %$5�ZDV� GHVLJQDWHG�DV� WKH� 0����� /LJKW� 0DFKLQH� *XQ�� 'HYHORSHG� IRU� WKH�8�6��&DYDOU\��WKH�ZHDSRQ�PRYHG�TXLWH�D�ELW�FORVHU�WR�LWV�ILQDO�IRUP��7KLV�YHUVLRQ�IHDWXUHG�D�SDUWLDOO\�ULEEHG�EDUUHO��D� IROGLQJ� ELSRG�� D� UHPRYDEOH�PRQRSRG� DWWDFKHG� WR� WKH�EXWW��IRUPLQJ�WKH�WKLUG�OHJ�RI�D�WULSRG��DQG�WKH�VLJKWV�IURP�DQ�0�����PDFKLQH�JXQ��$�PHUH�����0�����/0*V�ZHUH�PDQXIDFWXUHG�$W� WKLV� VDPH� WLPH�� &ROW�� WKH� PDQXIDFWXUHU� RI�WKH�0�����/0*��GHYHORSHG�D�OLJKWHQHG��VHPL�DXWRPDWLF�YHUVLRQ� RI� WKH� %$5�� GHVLJQDWHG� DV� WKH� &ROW� 0RGHO� ���³0RQLWRU´�5LIOH��:KLOH�WKLV�SRZHUIXO�ULIOH�ZDV�LQWHQGHG�IRU�ODZ� HQIRUFHPHQW� VDOHV�� LW� EHFDPH� D� SRSXODU� ZHDSRQ�DPRQJVW� WKH� EDQN� UREEHUV� RI� WKH� GHSUHVVLRQ�� 7KH�0RQLWRU� ZDV� LQWURGXFHG� LQ� ������ D� GLUHFW� UHVSRQVH� WR�SROLFH� UHSRUWV� WKDW� WKHLU� ���� 7KRPSVRQ� 60*V� ZHUH�LQFDSDEOH� RI� VWRSSLQJ� ODUJH� EHHU� WUXFNV� IURP� UXQQLQJ�WKHLU� SURKLELWLRQ� URDG�EORFNV��7KH� ULIOH�KDG�DQ�XOWUDVKRUW����LQFK�EDUUHO�DQG�D�&XWWV�FRPSHQVDWRU��,W�ZDV�VHOHFWHG�DV� WKH�ILUVW�RIILFLDO� ILJKWLQJ�ULIOH�RI� WKH�)HGHUDO�%XUHDX�RI�,QYHVWLJDWLRQ��1HDUO\�������RI�WKHVH�ULIOHV�ZHUH�PDGH��RI�ZKLFK�������ZHUH�VROG�DEURDG��7KH�����¶V�VDZ�WZR�PRUH�%$5V�LQWURGXFHG��,Q�WKH� HDUO\� \HDUV� RI� WKH� GHFDGH�� WKH�0����$��%$5�ZDV�PDQXIDFWXUHG� EULHIO\�� 7KLV� ULIOH� IHDWXUHG� D� VNLG�IRRWHG�ELSRG�DWWDFKHG�WR�LWV�JDV�EORFN�DQG�LQWURGXFHG�D�KLQJHG�

:HDSRQ %$5��&DO����������0����0DQXIDFWXUHU &ROW <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU ������ 0DJV ��$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFW� ����P $XWR ��0D[� &\FOLF ���1RWHV
:HDSRQ 0�����/LJKW�0DFKLQH�*XQ0DQXIDFWXUHU &ROW <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU ������ 0DJV ��$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 %$5��&DO����������0����$�0DQXIDFWXUHU &ROW <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU ������ 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 %$5��&DO����������0����$�0DQXIDFWXUHU &ROW <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU ������ 0DJV ��$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\ ������-:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG ����NJ 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFW� ����P $XWR ��0D[� &\FOLF �������1RWHV
:HDSRQ &ROW�0RGHO����0RQLWRU0DQXIDFWXUHU &ROW <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU ������ 0DJV ��$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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VWHHO� EXWWSODWH� WR� WKH� ULIOH�GHVLJQ��7KH�HQG�RI� WKH�GHFDGH�VDZ�WKH�LQWURGXFWLRQ�RI�WKH�ILQDO�%$5� LQ� ������ WKH� 0����$���7KLV� YHUVLRQ�� PDQXIDFWXUHG� E\�&ROW�� 0DUWLQ�5RFNZHOO� DQG�:LQFKHVWHU�� ZRXOG� HQG� XS�VHUYLQJ� DV� WKH� 6TXDG�$XWRPDWLF�:HDSRQ�IRU�WKH�8�6��PLOLWDU\� ZHOO� EH\RQG� WKH� \HDUV�RI�:RUOG�:DU�,,��VHUYLQJ�ULJKW�XS�XQWLO� WKH� HDUO\� \HDUV� RI� WKH�9LHWQDP�:DU��7KLV�ILQDO�YHUVLRQ��WKH� 0����$��� IHDWXUHG� D�EDUUHO�PRXQWHG�� VNLG�IRRWHG��DGMXVWDEOH� ELSRG� PRXQWHG�EHKLQG� WKH� IODVK� VXSSUHVVRU��0����� VLJKWV�� D� VPDOOHU� IRUH�HQG��D�KHDW�VKLHOG�WR�SURWHFW�WKH�UHWXUQ� VSULQJ�� DQG� WKH�VDIH�VHPL�IXOO� DXWR� VHOHFWRU�JURXS� ZDV� UHSODFHG� E\� D�VDIH�VORZ� DXWR�IDVW� DXWR� JURXS�WKDW�DOORZHG�WKH�ULIOH�WR�ILUH�DW�D�UDWH�RI�HLWKHU�����RU�����URXQGV�SHU�PLQXWH��7KH�0����$��DOVR�ZDV� RULJLQDOO\� LVVXHG� ZLWK� D�VSLNH�VW\OHG� UHPRYDEOH� VWRFN�UHVW� WKDW� ILW� LQWR� D� VORW� LQ WKH�EXWWVWRFN�� 7KLV� UHVW� ZDV� ILWWHG�ZLWK� D� VKRUWHU� KLQJHG� VKRXOGHU�VXSSRUW� SODWH�� $V� WKH� ZDU�SURJUHVVHG��D�FDUU\�KDQGOH�ZDV�DGGHG� WR� WKH� GHVLJQ�� 0RVW�0����$�� %$5V� ZHUH�FRQYHUWHG� WR� WKH� 0����$��FRQILJXUDWLRQ�� 2YHU� WKH� FRXUVH�RI� :RUOG� :DU� ,,�� PDQ\� %$5V�KDG� WKHLU� FXPEHUVRPH� ELSRGV�VWULSSHG� DQG� GLVFDUGHG� LQ� WKH�EDWWOHILHOGV� RI� (XURSH� DQG� WKH�3DFLILF�� $ORQJ� ZLWK� WKH� ULIOH�FDPH�D�JUHDW�DFFHVVRU\�IRU�WKH�%$5�JXQQHU�� ,W�ZDV�D�FXS� WKDW�DWWDFKHG� WR� WKH� EHOW�� 7KH�EXWWVWRFN� FRXOG� WKHQ� EH� ILW� LQWR�WKLV� OHDWKHU� FXS�� DOORZLQJ� WKH�JXQQHU� WR� IDU� PRUH� HDVLO\�FRQWURO�WKH�ULIOH�ZKLOH�ILULQJ�IURP�WKH� KLS� RQ� WKH�PRYH�� 7KLV� ULIOH�ZDV� VR� HIIHFWLYH�� WKDW� E\� WKH�HQG� RI� :RUOG� :DU� ,,�� WKH�ZHDSRQ� ZDV� EHLQJ� LVVXHG� WZR�SHU�VTXDG�� UDWKHU� WKDQ� WKH�RQH�SHU� VTXDG� UDWH� IURP� WKH� HDUO\�GD\V�RI�WKH�ZDU��6RPH���������0����$�� DQG�0����$��%$5V�ZHUH� PDQXIDFWXUHG� GXULQJ� WKH�\HDUV� RI�:RUOG�:DU� ,,�� ZLWK� DQ�DGGLWLRQDO� ������� SURGXFHG�GXULQJ�WKH�.RUHDQ�:DU�$� ILQDO� YHUVLRQ�RI� WKH�%$5�DSSHDUHG�DIWHU�:RUOG�:DU�,,�� SURGXFHG� E\� )DEULTXH�1DWLRQDOH�DIWHU� WKH\�ERXJKW� WKH�GHVLJQ� IURP� %URZQLQJ�� 7KLV�YDULDQW�� WKH� %$5� 7\SH�'� /LJKW�0DFKLQH� *XQ�� IRXQG� LWV� ZD\�LQWR� WKH� DUVHQDOV� RI� D� ZLGH�QXPEHU� RI� (XURSHDQ� QDWLRQV���7KH� GHVLJQ� LQWURGXFHG� D� TXLFN�FKDQJH� EDUUHO� V\VWHP� IRU� WKH�ULIOH�� DV� ZHOO� DV� PRYLQJ� WKH�YXOQHUDEOH� UHWXUQ� VSULQJ� DZD\�
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IURP�WKH�KHDW�RI�H[KDXVW�JDVHV�E\�SODFLQJ� LW� LQ� WKH� ULIOH�EXWW��7KH�EXWWVWRFN� IROGV�GRZQ�RQ�D�KLQJH�GXULQJ� ILHOG�VWULSSLQJ�� UDWKHU� WKDQ�EHLQJ�UHPRYHG��DV�LW�LV�ZLWK�HDUOLHU�%$5V��7KLV�YDULDQW�GLG�QRW�VHH�PXFK�VHUYLFH��DV�LW�ZDV�RQO\�RIILFLDOO\�DGRSWHG�E\�WKH�%HOJLDQ�$UP\�SULRU�WR�WKH�1$72�DGRSWLRQ�RI� WKH�VPDOOHU������[���PP�FDUWULGJH��7KLV�QHZ�FDUWULGJH�ZDV� WKH�GRZQIDOO� RI� WKH�%$5��DV� WKH� ULIOH¶V�GHVLJQ�SURYHG� WR�EH�GLIILFXOW�WR�FRQYHUW�WR�WKH�QHZ�FDUWULGJH�DQG�ZDV�QRW�VXLWHG�IRU�IRU�WKH�FKDQJHV�LQ�PRGHUQ�PDQXIDFWXULQJ�PHWKRGV��7KH�QHZ�1$72�FDUWULGJH�OHIW�WKH�86�PLOLWDU\�ZLWKRXW�D�6$:�IURP�WKH�RIILFLDO�GHFRPPLVVLRQ�RI�WKH�%$5�LQ������XQWLO�WKH�LQWURGXFWLRQ�RI�WKH�0����6$:�LQ������:KLOH�WKH�1$72������[����PP�FDUWULGJH�ZDV�WKH�GHDWK�NQHOO�RI�WKH %$5�IRU�ILUVW�ZRUOG�QDWLRQV��WKH�JXQ�UHPDLQV�LQ�VHUYLFH�WR�WKLV�GD\�DPRQJ�D�QXPEHU�RI�FRXQWULHV��HVSHFLDOO\�LQ�6RXWK�$PHULFD��ZKHUH�LW�UHPDLQV�LQ�XVH�LQ�&KLOH��&RVWD�5LFD��DQG�8UXJXD\��2YHUDOO����������%$5V�ZHUH�PDQXIDFWXUHG�IRU�PLOLWDU\�XVH��7KH�%URZQLQJ GLYLVLRQ�RI�)1�+HUVWDO�VWLOO�FRQWLQXHV�SURGXFLQJ�WKH�%$5�WR�WKLV�GD\��WKRXJK�WKH�ZHDSRQ�LV�D�%$5�LQ�QDPH�RQO\��,W�LV�D�VHPL�DXWRPDWLF�KXQWLQJ�ULIOH�DYDLODEOH�LQ�DW�OHDVW�D�GR]HQ�FDOLEHUV�2Q�D�WHFKQLFDO�EDVLV��WKH�%$5�ZDV�D�IDLOXUH��,W�ZDV�WRR�KHDY\�WR�EH D�ULIOH�DQG�WRR�OLJKW�WR�EH�D�PDFKLQH�JXQ��,WV�PDJD]LQHV�FDUULHG�WRR�OLWWOH�DPPXQLWLRQ��7KH�FDUWULGJH�ZDV�WRR�SRZHUIXO�IRU�D�OLJKW�DXWRPDWLF�ZHDSRQ��7KH�YXOQHUDEOH�UHWXUQ�VSULQJ�PDGH�LW�SURQH�WR�MDPPLQJ��,W�FRXOG�QHYHU�ZLQ�DQ\�VKRRW�RIIV��WRUWXUH�WHVWV�RU WKH�OLNH��+RZHYHU��DQ\�PDQ�ZKR�KDG�D�%$5�LQ�KLV�VTXDG�ZLOO�VZHDU�E\�WKH�ULIOH��,W�ZDV�WKH�EHDVW�WKDW�HYHU\�8�6��VROGLHU�ZDQWHG�ZDWFKLQJ�KLV�EDFN�)RU�UHIHUHQFH��LW�KDV�EHHQ�GLIILFXOW�QDLOLQJ�GRZQ�D�::��HUD�SULFH�IRU�WKH�%$5��5HIHUHQFHV�SURYLGH�D�ZLGH�DUUD\�RI�SULFHV��UDQJLQJ�IURP� DQ� DEVXUGO\� ORZ� ����� SHU� XQLW�� WR� D� KLJK� RI� ������ SHU� XQLW�� +RZHYHU�� WKH� EXON� RI� WKH� SULFHV� DUH� LQ� WKH� UDQJH� QR� KLJKHU� WKDQ� ������LQGLFDWLQJ�WKDW�WKH�KLJKHU�SULFHV�DUH�OLNHO\�UHSUHVHQWDWLYH�RI�SURGXFWLRQ� LQ�WKH���¶V�RU�VDOHV�RQ� WKH�FROOHFWRU¶V�PDUNHW��RI������WR�������PRUH�WRZDUGV�WKH�KLJK�HQG�RI�WKDW�'XULQJ�:RUOG�:DU�,,��WKH�%URZQLQJ�$XWRPDWLF�5LIOH�ZDV�LVVXHG�ZLWK�D�VOLQJ��FOHDQLQJ�NLW��0�����DPPXQLWLRQ�EHOW��DQG�������URXQG�PDJD]LQHV� IRU� WKH� ULIOH�� SOXV� RQH�PDJD]LQH� WR� ORDG� LPPHGLDWHO\�� 7KH� %$5�DUPHG� VROGLHU� KDG� ���PDJD]LQHV� IRU� D� WRWDO� RI� ���� URXQGV� RI�DPPXQLWLRQ� WR� ILUH��$GG� LQ�D�SDLU� RI�0N��� IUDJPHQWDWLRQ�JUHQDGHV�DQG�DQ�0�� WUHQFK�NQLIH��DQG� WKH�%$5�JXQQHU¶V�ZHDSRQ�NLW� LV�FRPSOHWH��WRWDOLQJ�D�ZKRSSLQJ�������NJ��7KH�%$5�JXQQHU¶V�FRPPRQ�JHDU�DQG�FORWKLQJ�EURXJKW�WKH�HQWLUH�NLW�ORDG�WR�������NJ��RU�MXVW�VK\�RI�����OEV�
:HDSRQ %$5�7\SH�'�/LJKW�0DFKLQH�*XQ0DQXIDFWXUHU )DEULTXH�1DWLRQDOH <HDU ���������1DWLRQ %HOJLXP&DOLEHU ������ 0DJV ��$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%$5�0���� +9< � 1 2 0����� � �� 67 ��� ��� ��� ����0�����/0* +9< � 1 2 0����� � �� ��>66@����>$%@����>$@�����>&@ 67 ��� ��� ��� ����&ROW�5���0RQLWRU +9< � 1 2 0����� � �� ��>66@ 67 ��� ��� ��� ���

%$5�0����$� +9< � 1 2 0����� � �� ��>66@����>$%@����>$@�����>&@ 67 ��� ��� ��� ����
%$5�0����$� +9< � 1 2 0����� � �� ��>66@����>$%@����>$@��������>&@ 67 ��� ��� ��� ����
%$5�7\SH�'�/0* +9< � 1 2 0����� � �� ��>66@����>$%@����>$@�����>&@ 5( ��� ��� ��� ����
6SHFLDO�5XOHV 3ULFHV�FLUFD�������,I�SOD\LQJ�LQ�WKH�HUD�RI�WKH�.RUHDQ�:DU��WKH�ODVW�NQRZQ�SURGXFWLRQ�UXQ�RI�%$5V���WULSOH�WKH�SULFH�
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW>OE@ 3XUFKDVH'& 5HVWULFWLRQ%$5�0���� �G�� �� %DOOLVWLF ��� 6$��$ �� /UJ �� ����� 0LO�����0�����/0* �G�� �� %DOOLVWLF ��� 6$��$ �� /UJ ���� ����� 0LO�����&ROW�5���0RQLWRU �G�� �� %DOOLVWLF ��� 6$ �� /UJ �� ���� 0LO�����%$5�0����$� �G�� �� %DOOLVWLF ��� 6$��$ �� /UJ �� ����� 0LO�����%$5�0����$� �G�� �� %DOOLVWLF ��� 6$��$ �� /UJ �� ����� 0LO�����%$5�7\SH�'�/0* �G�� �� %DOOLVWLF ��� 6$��$ �� /UJ �� ����� 0LO�����6SHFLDO�5XOHV 3ULFHV�UHSUHVHQW�#�������#������'RQ¶W�\RX�MXVW�ORYH�LQIODWLRQ"
)8'*(:HDSRQ 6KRWV 5DWH RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV%$5�0���� �� 6$��$��& *RRG )DLU � ���� ����¶V�SULFH�������0�����/0* �� 6$��$��& *RRG )DLU � ���� ����¶V�SULFH�������&ROW�5���0RQLWRU �� 6$��$��& *RRG )DLU � ��� ����¶V�SULFH�������%$5�0����$� �� 6$��$��& 6XSHUE )DLU � ���� ����¶V�SULFH�������%$5�0����$� �� 6$��$��& 6XSHUE )DLU � ���� ����¶V�SULFH�������%$5�7\SH�'�/0* �� 6$��$��& 6XSHUE )DLU � ���� ����¶V�SULFH�������6SHFLDO�5XOHV %$5V�ZHUH�QRUPDOO\�VXSSRVHG�WR�EH�VXSSOLHG�ZLWK�DUPRU�SLHUFLQJ�DPPXQLWLRQ��DQG�HDUO\�LQ�WKH�ZDU��WKH\�ZHUH��/DWHU�LQ�WKH�ZDU��$3�DPPR�EHFDPH�VFDUFH��'PJ�UHIOHFW�$3�DPPR��%DOO�DPPR�ZRXOG�JLYH�GDPDJH�RI���
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV%$5�0���� �G��� 3�/ � �� � ��� ���� �� ��� ���� ����¶V�SULFH�������0�����/0* �G��� 3�/ � �� � ��� ���� �� ��� ���� ����¶V�SULFH�������&ROW�5���0RQLWRU �G��� 3�/ � � � ��� � �� ��� ��� ����¶V�SULFH�������%$5�0����$� �G��� 3�/ � �� � ��� ���� �� ��� ���� ����¶V�SULFH�������%$5�0����$� �G��� 3�/ � �� � ��� �����RU����� �� ��� ���� ����¶V�SULFH�������%$5�7\SH�'�/0* �G��� 3�/ � �� � ��� ���� �� ��� ���� ����¶V�SULFH�������6SHFLDO�5XOHV�
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,Q� ������ D� QHZ� FRQFHDOHG� JXQ� EHJDQ�DSSHDULQJ�LQ�WKH�DLUSRUWV�RI�WKH�ZRUOG��FDXVLQJ�TXLWH�D�ELW�RI�SDQLF�� ,W�ZDV�D���VKRW� ����FDOLEHU�GHUULQJHU�GLVJXLVHG�DV� D� QRQIXQFWLRQLQJ� FHOOXODU� SKRQH�� 7KH� EXWWRQV� SUHVV��DQG� WKH� VFUHHQ� DSSHDUV� WR� KDYH� WH[W� RQ� LW� WR� PDNH� LW�DSSHDU�WR�EH�RQ�DQG�IXQFWLRQLQJ��7KH�ZHDSRQ�LV� ORDGHG�E\�XQODWFKLQJ�WKH�WZR�KDOYHV�DQG�URWDWLQJ�WKHP�DV�VKRZQ�LQ� WKH� SLFWXUH�� � ,Q� WKH� HDUOLHVW� EDVLF� YHUVLRQ�� WKH� XSSHU�KDOI� RI� WKH� SKRQH� KROGV� WKH� IRXU� URXQGV� DQG� WKH� ORZHU�KDOI�FRQWDLQV�WKH�ILULQJ�PHFKDQLVP��ZKLFK�LV�OLQNHG�WR�WKH�NH\SDG��$�FRFNLQJ�OHYHU�H[WHQGHG�IURP�WKH�ERWWRP�RI�WKH�SKRQH��D�QRW�TXLWH�VR�REYLRXV�JLYHDZD\�WKDW� WKH�SKRQH�ZDVQ¶W� D� SKRQH�� 7KLV� ZDV� ODWHU� UHSODFHG� ZLWK� D� QHZ�FRFNLQJ� PHFKDQLVP� LQ� ZKLFK� WKH� DQWHQQD� IXQFWLRQV� WR�FRFN�WKH�ILULQJ�SLQV�E\�WZLVWLQJ�LW��DQG�WKH�ZHDSRQ�LV�WKHQ�ILUHG�E\�SUHVVLQJ�WKH�EXWWRQV����������DQG���LQ�VHTXHQFH���7KHVH� HDUO\� YHUVLRQV� XVHG� DQ� DFRUGLDQ�VW\OH� GHUULQJHU�PHFKDQLVP�ZLWK�IRXU�EDUUHOV�OLQHG�XS�LQ�D�URZ�DQG�ILULQJ�WKURXJK�SRUWV�LQ�WKH�WRS�RI�WKH�SKRQH��DQRWKHU�GHDG�JLYHDZD\�WKDW�WKH�SKRQH�LVQ¶W�D�SKRQH���7KLV�PHFKDQLVP�DGGV�JUHDWO\�WR�WKH�ZHLJKW�RI�WKH�SKRQH��WKDQNV�WR�DOO�WKH�H[WUD�EDUUHOV�PRXQWHG�LQ�LW�%\�������WKLV�JDYH�ZD\�WR�D�PXFK�PRUH�DGYDQFHG�YHUVLRQ�RI�WKH�SKRQH�JXQ��ZKLFK�ZDV�GHVLJQHG�PRUH�DV D�SKRQH�VKHOO�DURXQG�D�VHPL�DXWR�SLVWRO��7KLV�YHUVLRQ�PRXQWV�WKH�EDUUHO�ZLWKLQ� WKH� WKLFN�DQWHQQD��DOORZLQJ� LW� WR� ORRN�PRUH� OLNH�D�ZRUQ�RXW�DQWHQQD�WLS� UDWKHU�WKDQ�D�EDUUHO�PX]]OH��3XVKLQJ�WKH�DQWHQQD�EDUUHO�LQWR�WKH�SKRQH�FRFNV�WKH�ZHDSRQ��DQG�WKH�ILULQJ�PHFKDQLVP�UHOLHV�RQ�WKH�SUHVVLQJ�RI�D�VLQJOH�EXWWRQ�WR�ILUH�WKH�JXQ�LQ�VXFFHVVLRQ��UDWKHU�WKDQ�IRXU��8VLQJ�D�VPDOO�UHPRYDEOH�PDJD]LQH�LQVLGH�WKH�SKRQH�VKHOO��WKH�JXQ�ILUHV��HMHFWV�WKH�VSHQW�FDVLQJ�LQWR�DQ�HPSW\�DUHD�DW�WKH�³ERWWRP´�RI�WKH�SKRQH�VKHOO�� WKHQ VWULSV�D�IUHVK�URXQG�RII�WKH�FOLS�DQG�LV�UHDG\�WR� ILUH�DJDLQ��7R�UHPRYH�WKH�VSHQW�FDVLQJV��WKH�PDJD]LQH�LV�VLPSO\�UHPRYHG�IRU�UHORDGLQJ�DQG�WKH�SKRQH�VKHOO�VKDNHQ�WR�HPSW\�RXW� WKH�VSHQW�FDVLQJV�IURP�WKHLU�FRPSDUWPHQW�GLUHFWO\�EHKLQG�WKH�PDJD]LQH��:LWK� WKUHH�EDUUHOV�HOLPLQDWHG��WKH�XSSHU�SRUWLRQ�RI�WKH�SKRQH�VKHOO� LV�WKHQ�ILWWHG�ZLWK�D�ZRUNLQJ�VFUHHQ��VRPH�HOHFWURQLFV��D�SRZHU�VZLWFK��VSHDNHU��DQG�EDWWHU\��DQG�WKH�NH\SDG�LV�ILWWHG�ZLWK�D�WRXFKILOP��OD\HU��FUHDWLQJ�ZKDW�ORRNV�WR�EH�D�FHOO�SKRQH�WKDW�FDQ�GR�HYHU\WKLQJ�H[FHSW�PDNH�RU�WDNH�D�FDOO��7KH�JXQ¶V�VDIHW\� LV�FOHYHUO\�GLVJXLVHG�DV�D�EDWWHU\�FRYHU� ORFN�� LW�VLPSO\�VOLGHV�D�WKLFN�VWULS�RI�PHWDO�EHWZHHQ�WKH�ILULQJ�SLQ�DQG�FDUWULGJH�7KHVH�ZHDSRQV� ILUVW�DSSHDUHG�LQ�2FWREHU������ LQ�D�GUXJ�UDLG� LQ�$PVWHUGDP��7KLV�ZDV�VKRUWO\� IROORZHG�E\�WKH�VHL]XUH�RI�WKHP�LQ�DUPV�VKLSPHQWV�FRQILVFDWHG�LQ�6ZLW]HUODQG�DQG�&URDWLD��:LWKLQ�WZR�PRQWKV��WKH\�KDG�EHHQ�GLVFRYHUHG�DOO�RYHU�(XURSH��DQG�VHHPHG�WR�KDYH�EHHQ�PDQXIDFWXUHG�VRPHZKHUH�LQ�WKH�%DONDQV��ZKHUH�ORFDO�JDQJVWHUV�FUHDWHG�WKH�LQLWLDO�KLJK�GHPDQG�IRU�WKH�FRQFHDOHG�ZHDSRQ��*HUPDQ\�FRQWULEXWHG�JUHDWO\�WR�WKH�SUREOHP��ZKHUH�WKH�FHOO�SKRQH�JXQV�EHFDPH�VR�SRSXODU�WKDW�QLJKWFOXE�RZQHUV�EHJDQ�IRUFLQJ�FXVWRPHUV�WR�OHDYH�WKHLU�SKRQHV�ZLWK�WKH�FRDW�FKHFN�DW�WKH�GRRU��6LQFH�WKHLU�LQLWLDO�DSSHDUDQFH��HYHQ�GHDGOLHU������DQG��PP�YHUVLRQV�KDYH�DSSHDUHG�RQ�WKH�6SDQLVK�SHQQLQVXOD��7KHVH�QHZHU�RQHV�DOVR�OLJKW�XS�DQG�EHHS��IRUFLQJ�WKH�SRZHU�RQ�FKHFN�WR�WKH�H[WHQW�RI�PDNLQJ�D�WHOHSKRQH�FDOO�ZLWK�D�SKRQH�WR�GHWHUPLQH�LW�LV�UHDO�

:HDSRQ &HOOXODU�*XQ0DQXIDFWXUHU 8QNQRZQ <HDU �����1DWLRQ %DONDQ�VWDWHV�DUHD&DOLEHU ����/5���������PP�3 0DJV �$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� ���P $XWR �0D[� &\FOLF �
1RWHV ����YHUVLRQ�LQWURGXFHG������������YHUVLRQ�LQWURGXFHG������������YHUVLRQ�ZLWK�HOHFWURQLFV�LQWURGXFHG��������PP�3DUDEHOOXP�ZLWK�HOHFWURQLFV�LQWURGXFHG������
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7KH� &,$� KDV� ORQJ� EHHQ� D� KHDY\� XVHU� RI�FRQFHDODEOH� ZHDSRQV� 7KLV� SDUWLFXODU� ZHDSRQ� LV� D�GLVSRVDEOH�VLQJOH�VKRW�ZHDSRQ�ZKLFK�LV�GLVJXLVHG�DV�DQ\�RQH�RI�D�QXPEHU�RI�SRSXODU�EUDQGV�RI�FLJDUHWWHV��DQG�QRW�QHFHVVDULO\�8�6��EUDQGV��HLWKHU���7KH� ZHDSRQ� LV� ILUHG� E\� KROGLQJ� WKH� FLJDUHWWH�ILUPO\��WKHQ�SXOOLQJ�RII� WKH� ILOWHU�VHJPHQW�ZLWK�WKH�ILQJHUV�RU�WHHWK��7KLV� LQ�WXUQ�EUHDNV�D�VWULQJ�LQVLGH�WKH�ZHDSRQ��UHOHDVLQJ� WKH� SUH�WHQVLRQHG� ILULQJ� SLQ�� ILULQJ� WKH� EXOOHW��7KH� EXOOHW� EORZV� RXW� WKH� WREDFFR� SOXJ� DW� WKH� EDUUHO�PX]]OH�DQG�KRSHIXOO\�ZLOO� VWULNH� WKH� WDUJHW�� 2QFH� ILUHG��WKH� ZHDSRQ� FDQQRW� EH� UHORDGHG� DQG� LV� WKHUHIRUH�FRPSOHWHO\�GLVSRVDEOH�7KLV� ZHDSRQ� LV� QRW� SDUWLFXODUO\� DFFXUDWH� RU�SRZHUIXO�� EXW� KDV� SURYHQ� XVHIXO� DV� D� FORVH�LQ�DVVDVVLQDWLRQ�ZHDSRQ�RU�DV�DQ�HDVLO\�VPXJJOHG�KROGRXW�ZHDSRQ� 7KH�&LJDUHWWH�*XQ�FDQ�EH�FRPSDUHG�WR�WKH�1.9'�&LJDUHWWH�&DVH�*XQ��ZKLFK�ZDV�PDQXIDFWXUHG�LQ�WKH�VDPH�HUD�RI�WKH�&ROG�:DU��7KH�1.9'�ZHDSRQ�ZDV�E\�IDU�PRUH�DFFXUDWH��EXW�OLPLWHG�WR�D�PHUH�IRXU�VKRWV� 2Q�WKH�IOLS�VLGH��WKH�&,$�ZHDSRQ�RIIHUHG�PRUH�FDSDFLW\��EHLQJ�DEOH�WR�UHSODFH�FLJDUHWWHV�LQ�D�SDFN�ERXJKW�LQ�D�VWRUH�RQ�D�ZHDSRQ�IRU�FLJDUHWWH�EDVLV��VR�D�&,$�DJHQW�FRXOG�FRQFHLYDEO\�FDUU\�D�IXOO�SDFN�RI����FLJDUHWWH�JXQV�1R�LOOXVWUDWLRQ�RU�SKRWRJUDSK�LV�DYDLODEOH�IRU�WKLV�ZHDSRQ�

:HDSRQ &LJDUHWWH�*XQ0DQXIDFWXUHU &,$ <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����/RQJ�5LIOH 0DJV �$FFXUDF\ *URXS ��FP�#���P 02$.LOO9HORFLW\ ����P�V (QHUJ\ ���IW�OEV:HLJKW (PSW\ � 52) 66 �/RDGHG ���� NJ 0% �/HQJWK �� PP %XUVW �5DQJH (IIHFW� �� P $XWR �0D[� &\FOLF �1RWHV
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:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ&,$�&LJDUHWWH�*XQ �G� �� EDOOLVWLF � 66 � 6P ��� � %0�����6SHFLDO�5XOHV 5HVWULFWLRQ�&DWHJRU\��%0��7KLV�LQGLFDWHV�D�ZHDSRQ�WKDW�LV�HIIHFWLYHO\�LOOHJDO�ZRUOGZLGH��DQG�PXVW�EH�REWDLQHG�H[FOXVLYHO\�WKURXJK�D�EODFN�PDUNHWHU��VKDG\�JXQ�GHDOHU��RU�RWKHU�LOOLFLW�FULPLQDO�UHVRXUFH�

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV&,$�&LJDUHWWH�*XQ �� 66 7HUULEOH 7HUULEOH � ���6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV&,$�&LJDUHWWH�*XQ �G� 3�/ �� �� � �� � � ���� ���6SHFLDO�5XOHV�
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,Q� WKH� HDUO\� ��¶V�� WKH� &HQWUDO� ,QWHOOLJHQFH�$JHQF\��YHU\�DFWLYH�LQ�VRXWKHDVW�DVLD��ZDV�ORRNLQJ�IRU�D�ZHDSRQ�WKH\�FRXOG�VXSSO\�WR�DJHQWV�DQG�LQVXUJHQWV��7KH�JXQ�QHHGHG�WR�EH�FKHDS�DQG�VXIILFLHQW�WR�NLOO�DW�D�FRXSOH�GR]HQ�PHWHUV��7KH�&,$� WKHQ�VHW� LWV� VLJKWV� RQ� WKH�PRVW�LQH[SHQVLYH� JXQ� RI� :RUOG�:DU� ,,�� WKH� )3���� /LEHUDWRU��0DGH� RI� D�PLQLPDO� QXPEHU� RI� SDUWV�� WKH� JXQV�ZHUH�VR�VLPSOH� WKDW� ���������� ZHUH� SURGXFHG� LQ� D� PHUH� ���ZHHNV�E\�D�VWDII�RI������7KH�GHVLJQ�ZDV�XSGDWHG�IRU�WKH�����¶V��VZLWFKLQJ� WR�D� IDU�PRUH�XELTXLWRXV�FDOLEHU���PP�SDUDEHOOXP�� DQG� VWUHDPOLQLQJ� WKH�ZHDSRQ� IRU� D� ³-DPHV�%RQG´�VW\OLQJ��UHVXOWLQJ�LQ�D�ILUHDUP�WKDW�ORRNV�YHU\�PXFK�OLNH�WKH�GHYLFH�GRFWRUV�XVH�WR�FKHFN�D�SDWLHQW¶V�HDUV��+DG�D�VL]DEOH�QXPEHU�RI�WKHVH�ZHDSRQV�EHHQ�SURGXFHG��WKH\�ZRXOG� KDYH� FRVW� D� WRWDO� RI� ������ HDFK� WR�PDQXIDFWXUH��EXW� VLQFH� RQO\� ������ ZHUH� HYHU� SURGXFHG�� WKH� &,$�VKHOOHG�RXW�D�ZKRSSLQJ������HDFK�IRU� WKHP��WKH�PRVW�H[SHQVLYH�]LS�JXQV�WR�GDWH���7KH�&,$�RIILFLDOO\� OLVWHG� WKHP�LQ� LWV�FDWDORJ�DV�³3LVWRO����PLOOLPHWHU��>)61@������+���������3DUDEHOOXP��VLQJOH�VKRW������LQ��EDUUHO��UHORDGDEOH��F�Z���FDUWULGJHV�LQ�JULS��SDFNHG�IRU�DLU�GURS�´�7KH\�ZHUH�SDFNHG LQ�D�SRO\VW\UHQH�ER[�ZLWK���URXQGV�RI�DPPXQLWLRQ�DQG�LQVWUXFWLRQ�VKHHW��7KH\�FRXOG�LQGHHG�EH�GURSSHG�IURP�WKH�DLU�DQG�WKH�SDFNDJH�ZRXOG�IORDW�LI�LW�ODQGHG�LQ�ZDWHU�/LNH�PDQ\�FRQFHDODEOH�VS\�DJHQF\ ZHDSRQV��WKLV�JXQ�ZDV�SUHWW\�ZRUWKOHVV�LQ�D�ILJKW��,W�FDQ�RQO\�EH�XVHG�DFFXUDWHO\�ZLWKLQ�D�IHZ�PHWHUV�GLVWDQFH��LW�LV�VORZ�DQG�FOXPV\�WR�UHORDG��DQG�LW�ZDV�QRW�GLVJXLVHG�DV�D�FRPPRQ�HYHU\GD\�PHFKDQLVP�

:HDSRQ &LJDUHWWH�*XQ0DQXIDFWXUHU &,$ <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU �PP�3DUDEHOOXP 0DJV �$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ � 52) 66 �/RDGHG ��� NJ 0% �/HQJWK %XUVW �5DQJH (IIHFW� �� P $XWR �0D[� &\FOLF �1RWHV
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:KLOH� RQH� QRUPDOO\� DVVXPHV� WKDW� FRQFHDOHG�ILUHDUPV�GLVJXLVHG�WR�DSSHDU�DV�RWKHU�LQQRFXRXV�REMHFWV�DUH� WKH� SURGXFWV� RI� LQWHOOLJHQFH� DJHQFLHV� DURXQG� WKH�ZRUOG�� WKH� WUXWK� LV� WKDW� VLQFH� WKH� HQG� RI� WKH� FROG� ZDU��WKHVH� FRQFHDOHG� ILUHDUPV� KDYH� EHHQ� WKH� SURGXFWV� RI�FULPLQDO�RUJDQL]DWLRQV�ORRNLQJ�IRU�DQ�XSSHU�KDQG�DJDLQVW�WKH� ODZ� HQIRUFHPHQW� DJHQFLHV� KXQWLQJ� WKHP�� 7KLV�SDUWLFXODU� RQH� KDV� EHHQ� IRXQG� E\� SROLFH� LQ� VRXWKHUQ�&DOLIRUQLD�DQG�7H[DV�DV�HDUO\�DV�������7KLV� ZHDSRQ� LV� FUHDWHG� E\� PRGLI\LQJ� ³7KH�&OXE´�� WKH� UDWKHU� XELTXLWRXV� VWHHULQJ� ZKHHO� ORFNLQJ�GHYLFH� ZH¶YH� DOO� VHHQ� WHOHYLVLRQ� FRPPHUFLDOV� IRU�� 7KH�KDQGOH�LV�KROORZHG�RXW�DQG�PRGLILHG�VR�WKDW�LW�FDQ�KROG�D�VLQJOH�VKRWJXQ�VKHOO��,W�LV�ILUHG�E\�SXOOLQJ�RXW�WKH�PRGLILHG�ORFNLQJ� DUP�DQG� VODPPLQJ� LW� EDFN� LQ�� DFWLQJ� DV� D� ILULQJ�SLQ� 1RZ�WKH�SROLFH�DOHUW�VKHHW�,�KDYH�VHHQ�IRU�WKLV�SDUWLFXODU�ZHDSRQ�LQGLFDWHV�WKDW�LW�ILUHV�D����JDXJH�VKHOO��KRZHYHU��DIWHU�GUDJJLQJ�P\�RZQ�&OXE�RXW� RI� WKH�FDU�DQG�GRLQJ�VRPH�PHDVXUHPHQWV�ZLWK� VRPH�FDOLSHUV�� ,� GLVFRYHUHG� WKDW�PDNLQJ� LW� D����JD��6KRWJXQ� LV�D� YHU\� ULVN\�SURSRVLWLRQ��8QOHVV�\RX�ILQG�D�FURRNHG�JXQVPLWK�RU�PDFKLQLVW�WR�GR�WKH�ZRUN�IRU�\RX�����WLPHV�RXW�RI�����\RX¶G HQG�XS�MXVW�GHVWUR\LQJ�\RXU�&OXE� (YHQ� LI� LW� LV� VXFFHVVIXOO\�PLOOHG� IURP� WKH� VWRFN�� WKH� FKDPEHU�ZDOOV� DUH� DOVR� GDQJHURXVO\� WKLQ� DV�ZHOO�� $GPLWWHGO\�� WKH� IDFW� WKDW� LW� LV�PDQXDOO\�DFWXDWHG�DOORZV�PRVW�RI�WKH�EDFNEODVW�IRUFH�WR�HVFDSH�DV�WKH�&OXE�VHSDUDWHV�LQ�\RXU�KDQG��VODPPLQJ�RQH�DJDLQVW�D�EULFN�ZDOO�RQH�KDQGHG�LQ�RUGHU�WR�ILUH�LW�ZRXOG�YHU\�SRVVLEO\�UHVXOW�LQ�WKH�&OXE�H[SORGLQJ�ZKHQ�WKH�FDUWULGJH�GHWRQDWHV��0DNLQJ�LW�LQ����JDXJH�RU �����ZRXOG�EH�D�PRUH�UHDVRQDEOH�FKRLFH�IRU�VRPHRQH�GRLQJ�WKH�ZRUN�RQ�WKHLU�RZQ� $OVR�������ZRXOG�EH�JRRG�IRU�ILULQJ�����SLVWRO�FDUWULGJHV�DV�ZHOO�

:HDSRQ &OXE�6KRWJXQ0DQXIDFWXUHU 8QNQRZQ <HDU �����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ���JD������JD������� 0DJV �$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK %XUVW �5DQJH (IIHFW� ���P $XWR �0D[� &\FOLF �1RWHV
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7KH� 060� �0LQL� 6XE� 0HWUDOKDGRUD� ± 0LQL�6XEPDFKLQHJXQ��ZDV�GHYHORSHG�E\�/$3$�DQG�+$*$�LQ�WKH� PLG���¶V� DIWHU� D� UHTXHVW� IURP� WKH� %UD]LOLDQ�JRYHUQPHQW� IRU� D� FRQFHDODEOH� DXWRPDWLF� ZHDSRQ�� � %\������� WKLV� MRLQW� YHQWXUH� KDG� SURGXFHG� D� FRPSDFW� 60*�WKDW� FRXOG� DOVR� EH� WDUJHWHG� IRU� XVH� E\� ERWK� ODZ�HQIRUFHPHQW� DQG� PLOLWDU\� RUJDQL]DWLRQV� ZRUOGZLGH�� 7KH�FRPSDQ\�(1$50�ZDV�WKHQ� IRUPHG�WR�PDQXIDFWXUH�DQG�PDUNHW� WKH� ZHDSRQ�� 7KH� ZHDSRQ� LV� D� FRQYHQWLRQDO�EORZEDFN� GHVLJQ�� XVLQJ� D� WHOHVFRSLQJ� VWRFN� IRU� VWDELOLW\�ZKHQ� ILULQJ� DW� ORQJ� UDQJHV�� ,W� LV� UHPLQLVFHQW� LQ�DSSHDUDQFH� RI� KH� 5XJHU�03��� LQ� WKH� GRXEOH�JULS� IRUP�DQG�WKH�,QJUDP�0����DQG�0����ZLWKRXW� WKH�GRXEOH�JULS��DQG� LV� LQ� IDFW� RQO\� D� OLWWOH� ODUJHU� WKDQ� WKH� ,QJUDP�� � $V�FRPSDFW�DV�WKH�ZHDSRQ�LV��LW�GRHV�KDYH�WKH�IDWDO�8]L�IODZ�RI�WKH�PDJD]LQH�SURMHFWLQJ�ZHOO�SDVW�WKH�ERWWRP�RI�WKH�PDJD]LQH�JULS��PDNLQJ�WKH�ZHDSRQ�GLIILFXOW�WR�XVH�DURXQG�ORRVH�IDEULF��SDSHU��FORWK��HWF��WKDW�WKH�PDJD]LQH�PD\�VQDJ�RQ��/LNH�DQ\�ZHDSRQ�RI�LWV�W\SH��UHFRLO�FDQ�EH�D�SUREOHP��WKRXJK�WKH�ORZ�UDWH�RI�ILUH�DQG�KLJK�ZHLJKW�KHOSV�WKLV�
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7KLV� LV� WKH� VWDQGDUG� $UJHQWLQH�VXEPDFKLQHJXQ�� IUDQNHQVWHLQHG� IURP� SDUWV� RI� RWKHU�60*V�� EXW� PDLQO\� EXLOW� RQ� WKH� 8]L� SDWWHUQ�� ,W� LV� DQ�LPSURYHG� YHUVLRQ� RI� WKH� 3$��'0�� WKH� IRUPHU�$UJHQWLQH�VWDQGDUG� VXEPDFKLQHJXQ�� � 7KH� VOLGLQJ� VWHHO� ZLUH�EXWWVWRFN�LV�WKH�VDPH�DV�XVHG�RQ�WKH�86�0��$���*UHDVH�*XQ��� � $� GRXEOH� VWDFN� PDJD]LQH� LV� LQVHUWHG� LQWR� WKH�SLVWRO� JULS�� OLNH� WKH� 8]L�� 7KH� UHFHLYHU� DQG� SLVWRO� JULS� LV�PDGH�IURP�VWHHO�VWDPSLQJV��OLNH�WKH�0$&�����7KH�)0.���LV�D�EORZEDFN�RSHUDWHG��VHOHFWLYH�ILUH�VXEPDFKLQH�JXQ��,W�XVHV�WHOHVFRSHG�EROW ZKLFK VOHHYHV�DURXQG�WKH�UHDU�SDUW�RI�WKH�EDUUHO�ZKHQ�FORVHG��7KH VDIHW\�ILUH�VHOHFWRU�VZLWFK�LV�ORFDWHG�DW�WKH�OHIW�VLGH�RI�WKH�ZHDSRQ�DERYH�WKH�SLVWRO�JULS��7KHUH�DOVR�LV�DQ�DXWRPDWHG�JULS�VDIHW\�DW�WKH�UHDU�RI�WKH� SLVWRO� JULS�� 7KH� VLJKWV� DUH� RI� IOLS�XS� W\SH� ZLWK� �/��VKDSHG�UHDU�VLJKW�EODGH��PDUNHG�IRU�UDQJH�RI����DQG�����PHWHUV�,W�LV�VDLG�WKDW�)0.���LV�TXLWH�FRPIRUWDEOH�WR�XVH�DQG�DFFXUDWH�LQ�IXOO�DXWR��SXWWLQJ�DOO�KLWV�LQWR�����PP����LQFKHV��JURXSV�ZKHQ�ILULQJ�RIIKDQG� DW� ��� PHWHUV� �VKRUW� EXUVWV�� REYLRXVO\�� 7KH� PRVW� LQWHUHVWLQJ� IHDWXUH� RI� WKH� )0.��� LV� WKH� IDFW� WKDW� LW� LV� GHVLJQHG� WR� ILUH� 1$72�VWDQGDUGL]HG�ULIOH�JUHQDGHV��WKRXJK�WKLV�IHDWXUH�PDNHV�WKH�ZHDSRQ�TXLWH�KHDY\��0DJD]LQHV�IRU�WKH�60*�DUH�DYDLODEOH�LQ������� DQG��� URXQG�FDSDFLWLHV�7KH�ZHDSRQ�ZDV�GHYHORSHG�FLUFD������E\�)DEULFDFLRQHV�0LOLWDUHV�FRPSDQ\�RI�$UJHQWLQD�DQG�UHPDLQV�LQ�SURGXFWLRQ�WR�WKLV�GD\�ZLWK�WKH� 6PDOO� $UPV�)DFWRU\� RI�'RPLQJR�0DWKHX�� ,W� LV� XVHG� E\� ERWK� WKH�PLOLWDU\� DQG� WKH� SROLFH� LQ�$UJHQWLQD�� DQG� D� VHPL�DXWRPDWLF� YHUVLRQ� LV�PDUNHWHG�IRU�FLYLOLDQ�VDOH�DV�WKH�)0.����

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



M�,��*�*��-��2[�%������2M[Q��
&\EHUWKULOOHU

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

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

)0.�� 60* �� 7 / �PP�3 � ���������� ��>66@����>$%@��� >$@���� >&@ 67 ��� ��� ��� ����
)0.�� 60* �� 7 / �PP�3 � ���������� ��>66@ 67 ��� ��� ��� ����6SHFLDO�5XOHV)0'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ)0.�� �G� �� EDOOLVWLF �� 6$��$ ��������� 6P � �� 5HV�����
)0.�� �G� �� EDOOLVWLF �� 6$ ��������� 6P � �� 5HV�����6SHFLDO�5XOHV
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV)0.�� �������� 6$��$��& *RRG *UHDW � ����)0.�� �������� 6$ *RRG *UHDW � ����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV
)0.�� �G��� 3�/ �� �� � ��� ���� ��������� ��� ����
)0.�� �G��� 3�/ �� �� � ��� � ��������� ��� ����6SHFLDO�5XOHV�



M�%��-!2C�+�%+���
7KHVH� ZHDSRQV� DUH� PLQLVFXOH� UHYROYHUV�PDQXIDFWXUHG�E\�DQ\�RI�D�QXPEHU�RI�VKDG\�� IO\�E\�QLJKW�JXQ�PDNHUV��7KH\�DUH�VPDOO�UHYROYHUV��XVXDOO\�KDYLQJ�QR�PRUH�WKDQ���FKDPEHUV��DQG�WKH�JXQ�IUDPH�FDQ�IROG�RYHU�LQWR� D� VORWWHG� QRWFK� LQ� WKH� KDQGOH� JULS�� 7KH� UHVXOW� LV� D�ILUHDUP�WKDW�FDQ�EH�KLGGHQ�DOO�WRR�HDVLO\��LQ�D�SRFNHW��DQ�H\HJODVV�FDVH��DQ�HPSW\�SDFN�RI�FLJDUHWWHV��HWF�7KH�PRVW� UHFHQW� LQQRYDWLRQ� KDV�EHHQ� WR� WDNH�WKH� ���� FDOLEHU� YHUVLRQ� RI� WKLV� ZHDSRQ� DQG� FRPELQH� LW�ZLWK� D� IXQFWLRQDO�� UHEXLOW� EHHSHU�� UHVXOWLQJ� LQ� D� IROGLQJ�UHYROYHU� WKDW� LV� FRPSOHWHO\� GLVJXLVHG�DV�D�EHHSHU�� ULJKW�GRZQ�WR�IXQFWLRQDOLW\�/DUJHU�FDOLEHUV��VD\�����RU�������XVH�D�UHYROYHU�GHVLJQ�WKDW�DOLJQV�WKH�EDUUHO�ZLWK�WKH�ERWWRP�URXQG�RI�WKH�F\OLQGHU� LQ� RUGHU� WR� UHGXFH� WKH�PX]]OH� FOLPE�ZKLFK� WKH�JXQ�ZLOO�JHQHUDWH�ZKHQ�ILUHG��DV�WKH�KLQJH�EHWZHHQ�JULS�DQG�ERG\�ZRXOGQ¶W�KDQGOH�WKH�VWUHVV�RWKHUZLVH�8QLYHUVDOO\��WKHVH�UHYROYHUV�DUH�FKHDS�WR�EX\��FKHDSO\�PDGH��XQGHUSRZHUHG��DQG�LQDFFXUDWH��EXW�ZKHQ�\RX¶UH�LQ�WKH�PLGGOH�RI�\RXU�OLIH�DQG�LQWHQW�WR�WDNH�HYHU\�EDVWDUG�\RX�FDQ�ZLWK�\RX��SXOOLQJ�WKLV�ODVW�OLWWOH�ELW�RI�ILUHSRZHU�RXW�DQG�XVLQJ�LW�FDQ�PDNH�WKRVH�ODVW�PRPHQWV�ZRUWK�OLYLQJ��7KHVH�UHYROYHUV�PDGH�WKHLU�ILUVW�DSSHDUDQFH�RQ�WKH�VWUHHWV�RI�WKH�8QLWHG�6WDWHV�GXULQJ�WKH�����¶V��LQ�WKH�KDQGV�RI�PRVWO\�LQQHU�FLW\�JDQJ�PHPEHUV� LQ� WKH� HDVWHUQ� KDOI� RI� WKH� FRXQWU\�� 7KH\� TXLFNO\� YDQLVKHG� DV� SDUW� RI� WKH� 6DWXUGD\� 1LJKW� 6SHFLDO� FUDFNGRZQ� RQ� IO\�E\�QLJKW�PDQXIDFWXUHUV�LQ�WKH�HDUO\�����¶V��DQG�UHDSSHDUHG�DW�WKH�HQG�RI�WKDW�GHFDGH�LQ�QHZHU��VOLJKWO\�EHWWHU�IRUPV�
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$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV)3����/LEHUDWRU �G��� 3�/ �� �� � �� � ��� ��� ���)3����/LEHUDWRU�0N�� �G��� 3�/ �� �� � �� � ��� ��� ���6SHFLDO�5XOHV� 5HTXLUHV��G����FRPEDW�URXQGV�WR�UHORDG��0N���FDQ�ILUH���VKRWV�EHIRUH�UHTXLULQJ�UHORDGLQJ�
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7KH� *,$7� )$� 0$6� �)XVLO� $XWRPDWLTXH��0DQXIDFWXUH� G¶$UPHV� GH� 6W�� (WLHQQH�� LV� ZHOO� NQRZQ� WR�)UHQFK� VROGLHUV� DV� ³OH� &ODULRQ´�� RU� WKH� %XJOH�� ,W� LV� DOVR�NQRZQ�ZRUOGZLGH�DV�RQH�RI�WKH�XJOLHVW�DVVDXOW�ULIOHV�HYHU�SURGXFHG�� )RUWXQDWHO\�� ORRNV� DUH� PHDQLQJOHVV� ZKHQ� LW�FRPHV� WR�HIILFLHQW�NLOOLQJ�� ,W� LV�WKH�FXUUHQW�DVVDXOW� ULIOH�RI�WKH�)UHQFK�PLOLWDU\�7KH� ILUVW� SURWRW\SH� ZDV� EXLOW� LQ� ����� DQG�LQWURGXFHG� WR� WKH�)UHQFK�PLOLWDU\� LQ������DV�D�SRWHQWLDO�FDQGLGDWH� IRU� WKH�)UHQFK�QH[W�JHQHUDWLRQ� ILUHDUP��ZKLFK�ZDV� WR� UHSODFH WKH�DJLQJ�VWRFNSLOHV�RI�0$6�0OH��������VHPL�DXWRPDWLF� ULIOHV�� 0$7���� 60*V� DQG� 0$&� 0OH�������/0*V��7KH�ULIOH�VSHQW�VL[�PRUH�\HDUV�LQ�UHILQHPHQW��LQ�ZKLFK� WLPH� WKH�)UHQFK� DGRSWHG� WKH�6,*�6*����� ULIOH�DV� DQ� LQWHULP� UHSODFHPHQW�� 7KH� )UHQFK� PLOLWDU\� ILQDOO\�DGRSWHG� WKH� ULIOH� LQ� ����� DQG� IXOO� SURGXFWLRQ� EHJDQ� LQ������ IRU� WKH�)$�0$6�)�� ULIOH�� $ORQJ�ZLWK�EHLQJ�RQH�RI�WKH�HDUO\�EXOOSXS�GHVLJQV��LW�DOVR�PRUH�LPSRUWDQWO\�PDUNV�WKH� HQG� RI� )UDQFH¶V� VWDWXV� DV� 1$72¶V� UHEHOOLRXV� FKLOG��$IWHU�GHFDGHV�RI�XVLQJ�PXQLWLRQV�RI�WKHLU�RZQ�GHVLJQ�DQG�FKRRVLQJ��VXFK�DV�WKH����PP�ULIOH�URXQG�DQG�WKH�����PP�/RQJ� SLVWRO� URXQG�� )UDQFH� ILQDOO\� DGRSWHG� D� ZHDSRQ�XVLQJ� DPPXQLWLRQ� RI� D� FDOLEHU� VHOHFWHG� IRU� 1$72¶V�VWDQGDUG��2ULJLQDOO\��WKH�)$�0$6�)��ULIOH�ZDV�LVVXHG�ZLWK�D� EDUUHO� WZLVW� RI� ��LQ����� RSWLPL]HG� IRU� WKH� ROG� 0����DPPXQLWLRQ�� EXW� KDV� VLQFH� EHHQ� XSJUDGHG� WR� D� ��LQ���WZLVW�EDUUHO��ZKLFK�LV�D�FRPSURPLVH�EHWZHHQ�WKH���LQ����RSWLPDO�IRU�WKH�0����URXQG�DQG�WKH���LQ���RSWLPDO�IRU�WKH�66����� URXQG�� 7KRXJK� D� EXOOSXS�� WKH� ULIOH� LV� D� KHDY\�RQH�� ZHLJKLQJ� D�ZKRSSLQJ� ����� NJ� HPSW\� DQG�ZLWK� WKH�VWDQGDUG� LVVXH� ELSRG� UHPRYHG�� TXLWH� KHDY\� E\� WRGD\¶V�VWDQGDUGV�� 7KH� )�� DOVR� XWLOL]HG� SURSULHWDU\� ���URXQG�PDJD]LQHV��WKH�ODVW�YHVWLJH�RI�)UHQFK�UHVLVWDQFH�DJDLQVW�1$72�VWDQGDUGL]DWLRQ��,Q�DOO����������)$�0$6 )��ULIOHV�ZHUH�SURGXFHG��,W�LV�VWLOO�LQ�XVH�ZLWK�WKH�)UHQFK�DUP\��DV�ZHOO�DV�H[SRUWHG�WR�6HQHJDO�DQG�WKH�8$(���7KH�)��ZDV�D�ZHOO�EXLOW� ULIOH�� :KLOH� UHO\LQJ� KHDYLO\� RQ� SRO\PHU� DQG�ILEHUJODVV� FRQVWUXFWLRQ�� LWV� PHWDO� FRPSRQHQWV� DUH�DQRGL]HG�RU�SKRVSKDWH� ILQLVKHG��ZLWK�DQ�QRQ�UHPRYDEOH�EODFN�SODVWLF� ORZHU�KDQG�JXDUG�WKDW�H[WHQGV�EDFN�WR�WKH�PDJD]LQH� ZHOO�� ,WV� HUJRQRPLF� SLVWRO� JULS� FRQWDLQV� D�VWRUDJH�FRPSDUWPHQW�WKDW�KROGV�D�ERWWOH�RI�OXEULFDQW��7KH�WULJJHU� JXDUG� FDQ� EH� SXOOHG� RXW� DQG� URWDWHG� LQ� D� QRYHO�PHWKRG� RI� DFFRPPRGDWLQJ� KHDY\� JORYHV� IRU� DUWLF�FRQGLWLRQV��7KHVH�HDUO\�ULIOHV�KDG�D�VSRQJ\�WULJJHU��EXW�ZHUH�RWKHUZLVH�UHOLDEOH�ULIOHV��$GGLWLRQDOO\�� WKH�ZHDSRQ�XWLOL]HV� WZR�ILUH�VHOHFWRUV��7KH�PDLQ�RQH�� ORFDWHG�MXVW�DKHDG�RI�WKH� WULJJHU��DOORZV�IRU�VDIHW\��VLQJOH�VKRW��DQG�IXOO�DXWRPDWLF�ILUH��7KH�VHFRQG��RQO\�HIIHFWLYH�ZKHQ�WKH�PDLQ�VHOHFWRU�LV�VHW�WR�IXOO�DXWR��DOORZV�IXOO�DXWR�RU�WKUHH�URXQG�EXUVW�PRGH�WR�EH�HQDEOHG��7KH�VHFRQG�VHOHFWRU�LV�ORFDWHG�EHKLQG�WKH�PDJD]LQH��7KH�ZHDSRQ¶V�GHOD\HG�EORZEDFN�UHFRLO�V\VWHP��ZKLOH�RIWHQ�WKRXJK�WR�EH�LQVSLUHG�E\�VLPLODU�V\VWHPV�GHYHORSHG�E\�+HFNOHU�	�.RFK��LV�DFWXDOO\�IURP�WKH� HDUOLHU� )UHQFK� $$7���� PDFKLQH� JXQ�� /LNH� WKH� $.����� WKH� ULIOH� QHHGV� WR� EH� UHFKDUJHG� HDFK� WLPH� D� QHZ� PDJD]LQH� LV� LQVHUWHG�� 7KH�UHFKDUJLQJ�KDQGOH�LV�ORFDWHG�RQ�WRS�RI�WKH�ULIOH��DOORZLQJ�IRU�HDVLHU�DPELGH[WHURXV�PDQLSXODWLRQ�7KH� )��PRGHO� DOVR� LQFOXGHG� DQ� LQWHJUDWHG� VLJKW� IRU� WDUJHWLQJ� DW� UDQJHV� RI� ���� WR� ����PHWHUV�� VRPH� SURYLVLRQ� WR� DWWDFK�1$72�VWDQGDUG�RSWLFV��DWWDFKPHQW�RI�D�SURSULHWDU\�ELSRG��DQG�WKH DELOLW\�WR�PRXQW�D�JUHQDGH�ODXQFKHU��7KH�HMHFWRU�FDQ�EH�UHYHUVHG�WR�DFFRPPRGDWH�OHIW�KDQGHG�VKRRWHUV��7KH�ZHDSRQ�LV�UHOLDEOH�LQ�DGYHUVH�HQYLURQPHQWV��FDSDEOH�RI�ILULQJ�����URXQGV�LQ�XQGHU�WZR�PLQXWHV�ZLWKRXW�RYHUKHDWLQJ�WR�FRRN�RII�WHPSHUDWXUHV��7KH�)��ZDV�DOVR�GHVLJQHG�WR�ILUH�D�OLQH�RI�����JUDP�ULIOH�JUHQDGHV�IRU�HLWKHU�DQWL�WDQN�RU�DQWL�SHUVRQQHO�XVH��)LULQJ�WKHVH�JUHQDGHV�UHTXLUHV�WKH�XVH�RI�D�VSHFLDO�DGDSWRU�PDJD]LQH�WKDW�KROGV�WZR�EODQNV��ZKLFK�ODXQFK�WKH�JUHQDGHV�DW�GLUHFW�DQG�LQGLUHFW�WDUJHWV�XS�WR ����PHWHUV�DZD\��7KH�ULIOH�FDQ�DOVR�EH�ILWWHG�ZLWK�D���PP�JUHQDGH�ODXQFKHU��OLNH�WKH�0�����7KH�*��ZDV� LPSURYHG�ZLWK� WKH�)$�0$6�*���DQ� LQWHUPHGLDU\�GHVLJQ� WKDW� IHDWXUHG�DQ� LPSURYHG� IRUHJULS�DQG�DQ�HQODUJHG� WULJJHU�JXDUG�HQFRPSDVVLQJ�WKH�HQWLUH�KDQG��HOLPLQDWLQJ�WKH�LQYHQWLYH�URWDWLQJ�WULJJHU�JXDUG�RI�WKH�)���7KH�*��ZDV�WKHQ�TXLFNO\�UHSODFHG�ZLWK�WKH�)$�0$6�*���ZKLFK�ZDV�LQWURGXFHG�LQ�������ILUVW�DGRSWHG�E\�WKH�)UHQFK�1DY\�LQ�������WKHQ�WKH�$UP\��7KH�*��LV�PRGLILHG�WR�DFFHSW�RQO\�0���VW\OH�67$1$*�FRPSOLDQW�1$72�PDJD]LQHV��UDWKHU�WKDQ�WKH�LPSUHVVLYHO\�VWXUG\�SURSULHWDU\����URXQG�PDJD]LQHV�PDGH�IRU�WKH�SUHYLRXV�YHUVLRQV�RI�WKH�ULIOH��7KH�*��ILUHV�IDVWHU�DQG�IXUWKHU��EXW�ZHLJKV�HYHQ�PRUH�WKDQ�WKH�RULJLQDO�ULIOH�7KH�*��LV�DYDLODEOH�LQ�D�ZLGH�UDQJH�RI�YDULDQWV�DW�WKLV�SRLQW��LQFOXGLQJ�WKH�FDUELQH�VW\OHG�)$�0$6�*��&RPPDQGR��WKH�)$�0$6�*��3LFDWLQQ\�ZLWK�DQ�RSWLFV�PRXQWLQJ�3LFDWLQQ\�UDLO� UHSODFLQJ� WKH�ROG�FDUU\�KDQGOH�� WKH� ORQJ�KHDY\�EDUUHOHG�)$�0$6�*��6QLSHU��DQG�WKH�VKRUW�EDUUHOHG�)$�0$6�60*�$V�RI�������*,$7�EHJDQ�GRZQSOD\LQJ�WKH�)$�0$6�DV�RQH�RI�LWV�SURGXFWV��$W�WKH�WLPH��WKH�JRDO�ZDV�WR�UHSODFH�LW�ZLWK�WKH�3$323�DVVDXOW�ULIOH��ZKLFK�ZDV�WR�EH�)UDQFH¶V�HTXLYDOHQW�RI�WKH�86�2,&:�SURJUDP��+RZHYHU��WKH�3$323�SURJUDP�KDV�IDGHG�WR�UHODWLYH�REVFXULW\�DV�IRFXV�WXUQHG�WR�D�ULIOH�PRUH�DORQJ�WKH�OLQHV�RI�WKH�,VUDHOL�2,&:�SURJUDP��VHH�WKH�7DYRU�$VVDXOW�5LIOH�LQ�9ROXPH����UDWKHU�WKHQ�WKH�8�6��2,&:�SURJUDP��7KH�)UHQFK�PLOLWDU\�KDV�RQFH�DJDLQ�UHFRQVLGHUHG�WKH�SURJUDP�DQG�UHYLVHG�LW�\HW�DJDLQ�LQWR�D�WZR�SKDVH�SURJUDP��3KDVH�,�FDOOV�IRU�DQ�LQWHULP�LQIRUPDWLRQ�RULHQWHG�ULIOH�IRU�WKH�)(/,1�SURJUDP��WR�ODWHU�EH�UHSODFHG�E\�DQ�LQWHJUDWHG�PXOWLSOH�ZHDSRQ�V\VWHP�LQ�3KDVH�,,��7KH�3KDVH�,�ZHDSRQ�ZLOO�VHUYH�DV�WKH�SULPDU\�LQIDQWU\�ZHDSRQ�IURP������WR�������ZKHQ�LW�ZLOO�EH�SKDVHG�RXW�IRU�WKH�3KDVH�,,�ZHDSRQ��,W�FXUUHQWO\�VHHPV�WKDW�ERWK�ZHDSRQV�ZLOO�EH�SURGXFHG�E\�*,$7��ZLWK�WKH�3KDVH�,�ZHDSRQ�EHLQJ�WKH�*,$7�)$�0$6�)(/,1�DQG�WKH�3KDVH�,,�ZHDSRQ�EHLQJ�WKH�*,$7�3$323��

:HDSRQ )$�0$6�)�0DQXIDFWXUHU *,$7 <HDU ���������1DWLRQ )UDQFH&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 $XWR ���0D[� &\FOLF ����1RWHV
:HDSRQ )$�0$6�*�0DQXIDFWXUHU *,$7 <HDU �����1DWLRQ )UDQFH&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 $XWR ���0D[� &\FOLF ����1RWHV
:HDSRQ )$�0$6�)(/,10DQXIDFWXUHU *,$7 <HDU �����1DWLRQ )UDQFH&DOLEHU �����[���PP�1$72 0DJV ��$FFXUDF\ *URXS 02$.LOO ���#���P9HORFLW\ ����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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*,$7��LQ�WXUQ��QRZ�KHDYLO\�SURPRWHV�WKH�)$�0$6�)(/,1��7KLV� PRGHO� LV� D� KHDYLO\� PRGLILHG� *�� ZLWK� IXOO\� LQWHJUDWHG� VLJKWV�DOORZLQJ�IRU�UHIOH[LYH�DQG�RIIVHW�VLJKWLQJ�LQ�GD\�RU�QLJKW�FRQGLWLRQV��SOXV� UDQJHILQGLQJ� �WKRXJK� WKH� ULIOH� FDQQRW�PRXQW� DQ\� XQGHUEDUUHO�ZHDSRQ� DWWDFKPHQWV��� D� FRPEDW� LGHQWLILFDWLRQ� GHYLFH� PHDQW� WR�UHGXFH�IUDWULFLGH�FDVXDOWLHV��DQG�D FRQWURO�XQLW� IRU�UDGLR��GDWD��DQG�LPDJH� WUDQVPLVVLRQ� V\VWHPV� WKH� VROGLHU� PLJKW� FDUU\�� 2Q� D� SOXV�VLGH��WKH�ZHDSRQ�LV�WKH�ILUVW�)$�0$6�FDSDEOH�RI�XVLQJ�WKH����URXQG�SURSULHWDU\�PDJD]LQHV�RULJLQDOO\�PDGH� IRU� WKH� ULIOH�� DV�ZHOO� DV� WKH��� URXQG�67$1$*�PDJD]LQHV�XVHG�E\�WKH�0���DQG�)$�0$6�*���7KH� 0RVW� LPSUHVVLYH� WKLQJ� DERXW� WKH� )$� 0$6� )(/,1� LV� WKDW� LW�ZHLJKV�RQO\�����NJ�PRUH� WKDQ� WKH�RULJLQDO�)$�0$6�)�� ULIOH��ZKLOH�LQWHJUDWLQJ�DOO� WKH�QHZ�HOHFWURQLFV� LQWR� WKH� ULIOH��8QIRUWXQDWHO\�� WKH�UHVW�RI�WKH�)(/,1�V\VWHP��LQFOXGLQJ�EDWWHULHV��FRPSXWHUV�DQG�UDGLRV�QHHGHG� IRU� WKH� V\VWHP� WR� ZRUN�� ZHLJKV� LQ� DW� DQRWKHU� ��NJ� LQ� LWV�OLJKWHVW� FRQILJXUDWLRQ�� $QG� DPXVLQJO\�� WURRSV� XVLQJ� WKH� )(/,1�V\VWHP� DUH� IUHTXHQWO\� UHIHUUHG� WR� DV� ³(QGRU� )RUFHV´� GXH� WR� WKHLU�UHVHPEODQFH�WR�UHEHO�VROGLHUV�RQ�(QGRU�LQ�³6WDU�:DUV�(SLVRGH�6L[��5HWXUQ�RI�WKH�-HGL´�)(/,1�DUPHG�VROGLHU�RU�6WDU�:DUV�/$53HU"
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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)$�0$6�)� $5 �� 7 0 ����1 � �� 95 ��� ���� ���� ����)$�0$6�*� $5 � 7 0 ����1 � �� 95 ��� ��� ���� ����)$�0$6�*� $5 � 7 0 ����1 � �� 95 ��� ��� ��� �����)$�0$6�*��&RPPDQGR $5 �� 7 0 ����1 � �� 95 ��� ��� ��� �����)$�0$6�*��60* $5 �� 7 0 ����1 � �� 95 ��� ��� ��� �����)$�0$6�*��6QLSHU $5 �� 7 0 ����1 � ��

��>66@����>%@�����>$@�����>&@
95 ��� ��� ��� �����)$�0$6�)(/,1 $5 �� 7 0 ����1 � �� ��>66@����>%@�����>$@�����>&@ 95 ��� ��� ���� �����6SHFLDO�5XOHV

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ)$�0$6�)� �G� �� EDOOLVWLF ��� 6$��%��$ �� 0HG �� �� 0LO�����)$�0$6�*� �G� �� EDOOLVWLF ��� 6$��%��$ �� 0HG �� �� 0LO�����)$�0$6�*� �G� �� EDOOLVWLF ��� 6$��%��$ �� 0HG � �� 0LO ����)$�0$6�*��&RPPDQGR �G� �� EDOOLVWLF ��� 6$��%��$ �� 0HG ��� �� 0LO�����)$�0$6�*��60* �G� �� EDOOLVWLF ��� 6$��%��$ �� 0HG � �� 0LO�����)$�0$6�*��6QLSHU �G� �� EDOOLVWLF ��� 6$��%��$ �� 0HG �� �� 0LO�����)$�0$6�)(/,1 �G� �� EDOOLVWLF ��� 6$��%� $ �� 0HG ���� �� 0LO�����6SHFLDO�5XOHV

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV)$�0$6�)� �� 6$��%��$��& 0HGLRFUH )DLU � ����)$�0$6�*� �� 6$��%��$��& )DLU )DLU � ����)$�0$6�*� �� 6$��%��$��& )DLU )DLU � �����)$�0$6�*��&RPPDQGR �� 6$��%��$��& )DLU )DLU � �����)$�0$6�*��60* �� 6$��%��$��& 6XSHUE )DLU � �����)$�0$6�*��6QLSHU �� 6$��%��$��& *RRG )DLU � ����� 6FRSHG)$�0$6�)(/,1 �� 6$��%��$��& *RRG *RRG � ����� 6FRSHG��:HOO�&UDIWHG6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV)$�0$6�)� �G��� 3�/ � �� � ��� ������ �� ���� ����)$�0$6�*� �G��� 3�/ � � � ��� ������ �� ���� ����)$�0$6�*� �G��� 3�/ � � � ��� ������ �� ��� �����)$�0$6�*��&RPPDQGR �G��� 3�/ � � � ��� ������ �� ��� �����)$�0$6�*��60* �G��� 3�/ � �� � ��� ������ �� ��� �����)$�0$6�*��6QLSHU �G��� 3�/ � �� � ��� ������ �� ��� �����)$�0$6�)(/,1 �G��� 3�/ �� �� � ��� ������ �� ���� �����6SHFLDO�5XOHV�
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7KHVH� ZHDSRQV� DUH� DQ� HYROXWLRQ� RI� DQ�LQYHQWLYH�LGHD�WKDW�FDPH�RXW�RI�&KLQD¶V�QDWLRQDO�ZHDSRQV�FRPSDQ\�� 1RULQFR�� ,Q� ������ 1RULQFR� SURGXFH� WKH� 7\SH����.QLIH�*XQ��D�UDWKHU�XQLTXH�ZHDSRQ�FRPELQLQJ�D�NQLIH�ZLWK�D�PHFKDQLVP�LQVLGH�WKH�JULS�WKDW�DPRXQWV�WR�D�IRXU�EDUUHO�GHUULQJHU��7KH�LGHD�ZDV�VR�ZHOO�UHFHLYHG�DPRQJVW�FRPPXQLVW�QDWLRQV�WKDW�WKH�VRYLHW�VSHFLDO�IRUFHV�DGRSWHG�WKH�NQLIH� ,Q� WKH�ZHVW�� WKH� LGHD�ZDVQ¶W� VR� SRSXODU�� ZLWK�WKH�FORVHVW�WKLQJ�WR�WKH�7\SH����EHLQJ�D�YDULHW\�RI�VSULQJ�ORDGHG�NQLYHV� WKDW� FRXOG� ODXQFK� WKHLU�EODVHG�D�GLVWDQFH�RI���PHWHUV�RU�VR��,W�ZDVQ¶W�XQWLO������WKDW�WKH�LGHD�ILQDOO\�WRRN� KROG� ZLWK� RQH� 8�6�� PDQXIDFWXUHU�� PRUH� WKDQ� ���\HDUV� DIWHU� WKH� &KLQHVH� ILUVW� VWDUWHG� LVVXLQJ� WKHLU� NQLIH�JXQV� $� OLWWOH�FRPSDQ\�FDOOHG�*�5�$�'��&R�� WRRN� WKH�RULJLQDO� LGHD�DQG� YDVWO\� LPSURYHG� LW�� FUHDWLQJ�DQ�HDVLHU�WR�XVH� DQG�PRUH� DFFXUDWH�ZHDSRQ� LQ� WKH� SURFHVV�� 7KH\� HYHQWXDOO\� SURGXFHG� DQ� HQWLUH� UDQJH� RI� WKHVH� NQLYHV�� 7KH�NQLIH� JXQV� DOO� VKDUH� D�QXPEHU� RI� VLPLODU� FKDUDFWHULVWLFV�� )LUVW� LV� D� VSOLW� VKHOO� KDQGOH� JULS� WKDW� FRQWDLQV� DOO� WKH� JXQ�PHFKDQLVPV�� $� ��VKRW� ���/5� FDOLEHU� UHYROYHU�F\OLQGHU�LV�PRXQWHG�DW�WKH�UHDU�RI�WKH�KDQGOH��DOORZLQJ�VSDFH�IRU�D�� LQFK�EDUUHO�WR�EH�DGGHG�LQ�IURQW�RI�LW�DQG�WKH�ILULQJ�PHFKDQLVP�ULJKW�EHKLQG�LW���7KH�RWKHU�KDOI�RI�WKH�VSOLW�VKHOO�KDQGOH�KRXVHV�WKH�WULJJHU�PHFKDQLVPV��ZKLFK�PHFKDQLFDOO\� OLQN�WR�WKH�ILULQJ�PHFKDQLVP�ZKHQ�WKH�JULS�LV�SURSHUO\�FORVHG��7KH�JULS�LV�RQO\�RSHQHG�LQ�RUGHU�WR�UHORDG�WKH�F\OLQGHU��%\�XVLQJ�WKH�UHYROYHU�DUUDQJHPHQW��WKH�JXQ�FDQ�EH�ILUHG�DV�IDVW�DV�WKH�WULJJHU�FDQ�EH�VTXHH]HG��WKH�EXOOHWV�ILUHG�RYHU�WKH�WRS�RI�WKH�EDUUHO��DORQJ�LWV�OHQJWK�$V�PHQWLRQHG��*5$'�&R�PDNHV�D�YDULHW\�RI�WKHVH�NQLYHV��)LUVW� LV� WKH�56��+\EULG�NQLIH�JXQ��ZKLFK�FRPELQHV�WKH�UHYROYHU�ZLWK�D�VLPSOH�KLJK�JUDGH�VWDLQOHVV�VWHHO�NQLIH�EODGH��7KH�FRPSDQ\�FODLPV�WKDW�WKH�56��ZDV�GHYHORSHG�IRU�HOLWH�UXVVLDQ�WURRSV��WKRXJK�WKLV�LV�UDWKHU�GRXEWIXO��7KLV�ZHDSRQ�FRPHV�ZLWK�WKH�*5$'�&R�7DFWLFDO�6KHDWK��7KLV�RQH� LV�DOVR�DYDLODEOH�DV� WKH�56�7�7DFWLFDO�+\EULG�.QLIH��HVVHQWLDOO\�LGHQWLFDO�WR�WKH�56���EXW�ZLWK�D�PDWWH�EODFN�ILQLVK�RQ�WKH�EODGH�1H[W� LV� WKH�0%��)�0��)LJKWLQJ�.QLIH��ZKLFK�PDWHV� WKH� UHYROYHU�ZLWK�D�EODGH�PDQXIDFWXUHG� WR� WKH�PLOVSHFV� IRU� WKH�0��PXOWL�WRRO�EODGH�� ULJKW�GRZQ�WR� WKH�ZLUH�FXWWHU�DQG�VDZ�EDFN�EODGH�IHDWXUHV��7KLV�ZDV� LPPHGLDWHO\� IROORZHG�E\� WKH�0%��)�0��%D\RQHW��ZKLFK�VLPSO\�DGGV�WKH�DSSURSULDWH�KDUGZDUH�WR�PRXQW�WKH�NQLIH�RQ�WKH�ED\RQHW� OXJV�RI�DQ�0���RU�RWKHU�FRPSDWLEOH�ULIOH��%RWK�WKHVH�NQLYHV�FRPH�ZLWK�WKH�PLOVSHF�86*,�VFDEEDUG�QHHGHG�IRU�WKH�ZLUH�FXWWLQJ�IHDWXUH��DV�ZHOO�DV�D�Q\ORQ�EHOW�DWWDFKPHQW�7KH�IRXUWK�ZHDSRQ�LV�WKH�0%���+\EULG�%D\RQHW��7KLV� LV�WKH�56��ILWWHG�ZLWK�WKH�QHFHVVDU\�KDUGZDUH� IRU�PRXQWLQJ�LW� WR�DQ 0���RU�FRPSDWLEOH�ULIOH��,W� LV�VKLSSHG�ZLWK�D�7DFWLFDO�6KHDWK�DV�ZHOO��7KH�ILQDO�ZHDSRQ� LV�WKH�67�)�7DFWLFDO�)LJKWLQJ .QLIH�*XQ��7KLV�NQLIH�VSRUWV�D�ZLGHU��PRUH�VWRXW�EODGH�WKDW�VWDQGV�XS�ZHOO�WR�WKH�ULJRUV�RI�KDQG�WR�KDQG�FRPEDW��DV�ZHOO�DV�UHJXODU�XVH�RI�WKH�JXQ��%HLQJ�D�³WDFWLFDO´�ZHDSRQ��WKH�NQLIH�LV�DYDLODEOH�RQO\�ZLWK�D�PDWWH�ILQLVK�KDQGOH��ZLWK�D�SODLQ�RU�PDWWH�ILQLVKHG�VWHHO�EODGH��7KLV�RQH�DOVR�VKLSV�ZLWK�WKH�WDFWLFDO�VKHDWK�*5$'�&R¶V�WDFWLFDO�VKHDWK�LV�D�UDWKHU�LQWHUHVWLQJ�LWHP�LQFOXGHG�ZLWK�PDQ\�RI�WKHLU�NQLIH�JXQV��,W�LV�PDQXIDFWXUHG�IURP�EDOOLVWLF�Q\ORQ��SURYLGLQJ�ORRSV�IRU�ERWK�EHOW�DWWDFKPHQW�DQG�WR�KROG����URXQGV�RI�����/RQJ�5LIOH�DPPXQLWLRQ��,W�HYHQ�KDV�D�IODS�WKDW�IROGV�RYHU�WKH�KDQGOH�IRU�DGGHG�SURWHFWLRQ�RI�\RXU�IXQN\�ZHDSRQ��7KH�RQO\�WKLQJ�PLVVLQJ�IURP�WKH�VKHDWK�LV�D�SRXFK�RU�WZR�WR�VWRUH�VSHHGORDGHUV�IRU�WKH�NQLIH�JXQ�

:HDSRQ *XQ�.QLIH0DQXIDFWXUHU *�5�$�'��&R� <HDU ����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����/RQJ�5LIOH 0DJV �$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ � 52) 66 �/RDGHG ����NJ 0% �/HQJWK %XUVW �5DQJH (IIHFW� ���P $XWR �0D[� &\FOLF �
1RWHV 7KH�YDULRXV�YHUVLRQV�RI�WKH�*5$'�&R�*XQ�.QLIH�IXQFWLRQ�LGHQWLFDOO\��HVVHQWLDOO\�YDU\LQJ�RQO\�LQ�WKH�W\SH�RI�EODGH�PRXQWHG�RQ�WKH�ZHDSRQ�
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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� &RVW56��+\EULG�.QLIH�*XQ (; �� - & ���/5 � � ��>66@ 67 �� ��� ��� ����56�7�+\EULG�.QLIH�*XQ (; �� - & ���/5 � � ��>66@ 67 �� ��� ��� ����0%���+\EULG�%D\RQHW�*XQ (; �� - & ���/5 � � ��>66@ 67 �� ��� ��� ����0%��)�8WLOLW\�.QLIH�*XQ (; �� - & ���/5 � � ��>66@ 67 �� ��� ��� �����0%��)�8WLOLW\�%D\RQHW�*XQ (; �� - & ���/5 � � ��>66@ 67 �� ��� ��� �����67�)�7DFWLFDO�.QLIH�*XQ (; �� - & ���/5 � � ��>66@ 67 �� ��� ��� ����8VHG�$V�.QLIH 0(/ � � � �G� � � � � � � � �$V�)L[HG�%D\RQHW 0(/ � � � �G� � � � � � � � �6SHFLDO�5XOHV $OO�DUH�URXJKO\���LQFKHV�RI�KDQGOH�DQG���LQFKHV�RI�EODGH��WKH�HTXLYDOHQW�RI�D�FRPEDW�NQLIH�RU�GDJJHU�DV�D�PHOHH�ZHDSRQ�

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ56��+\EULG�.QLIH�*XQ �G� �� %DOOLVWLF �� 6$ � 6P � �� $2:56�7�+\EULG�.QLIH�*XQ �G� �� %DOOLVWLF �� 6$ � 6P � �� $2:0%���+\EULG�%D\RQHW�*XQ �G� �� %DOOLVWLF �� 6$ � 6P � �� $2:0%��)�8WLOLW\�.QLIH�*XQ �G� �� %DOOLVWLF �� 6$ � 6P � �� $2:0%��)�8WLOLW\�%D\RQHW�*XQ �G� �� %DOOLVWLF �� 6$ � 6P � �� $2:67�)�7DFWLFDO�.QLIH�*XQ �G� �� %DOOLVWLF �� 6$ � 6P � �� $2:8VHG�$V�.QLIH �G� ����� 3LHUFLQJ �� � � 7LQ\ � � �$V�)L[HG�%D\RQHW �G���G� �� 3LHUFLQJ � � � /UJ � � �

6SHFLDO�5XOHV
7KHVH�DUH�FODVVLILHG�DV�$2:�E\�WKH�$7)��³$OO�2WKHU�:HDSRQV´���$�OLFHQVH�LV�QRW�QHHGHG�WR�REWDLQ�WKHP��<RX�VLPSO\�SD\ D�������IHGHUDO�WD[�WR�FRYHU�WKH�WUDQVIHU�RI�RZQHUVKLS��:KLOH�WKLV�VHHPV�LQVLJQLILFDQW��WKLV�WD[�ZDV�HVWDEOLVKHG�\HDUV�EHIRUH�:RUOG�:DU�,,�ZKHQ�������ZDV�DFWXDOO\�D�VLJQLILFDQW�DPRXQW�RI�PRQH\�7KHUH�DUH�VSHFLDO�UXOHV�LQ�WKH�'���0RGHUQ�5ROHSOD\LQJ�*DPH�UHJDUGLQJ�%D\RQHWV��3OHDVH�VHH�WKH�0HOHH�:HDSRQV�VHFWLRQ�LQ�&KDSWHU�7KUHH��(TXLSPHQW�

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV56��+\EULG�.QLIH�*XQ � 6$ 3RRU 3RRU � ����56�7�+\EULG�.QLIH�*XQ � 6$ 3RRU 3RRU � ���� 6WHDOWK\0%���+\EULG %D\RQHW�*XQ � 6$ 3RRU 3RRU � ����0%��)�8WLOLW\�.QLIH�*XQ � 6$ 3RRU 3RRU � �����0%��)�8WLOLW\�%D\RQHW�*XQ � 6$ 3RRU 3RRU � �����67�)�7DFWLFDO�.QLIH�*XQ � 6$ 3RRU 3RRU � ���� 6WHDOWK\8VHG�$V�.QLIH � � � � � �$V�)L[HG�%D\RQHW � � � � � �6SHFLDO�5XOHV 6WHDOWK\��:KHQ� WKH� XVHU� LV� VQHDNLQJ�DURXQG�ZLWK� WKH�ZHDSRQ�GUDZQ�� LW�ZLOO� QRW� DSSO\�D�SHQDOW\� WR�DQ\�DWWHPSWV�WR�EH�VQHDN\�
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV56��+\EULG�.QLIH�*XQ �G� 3�/ �� �� � �� � � ��� ����56�7�+\EULG�.QLIH�*XQ �G� 3�/ �� �� � �� � � ��� ���� 6WHDOWK\0%���+\EULG�%D\RQHW�*XQ �G� 3�/ �� �� � �� � � ��� ����0%��)�8WLOLW\�.QLIH�*XQ �G� 3�/ �� �� � �� � � ��� �����0%��)�8WLOLW\�%D\RQHW�*XQ �G� 3�/ �� �� � �� � � ��� �����67�)�7DFWLFDO�.QLIH�*XQ �G� 3�/ �� �� � �� � � ��� ���� 6WHDOWK\6SHFLDO�5XOHV� 6WHDOWK\��:KHQ� WKH� XVHU� LV� VQHDNLQJ� DURXQG�ZLWK� WKH�ZHDSRQ� GUDZQ�� LW�ZLOO� QRW� DSSO\� D� SHQDOW\� WR� DQ\�DWWHPSWV�WR�EH�VQHDN\�
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,Q�WKH�ODWH�����¶V��DIWHU�OHVV�WKDQ�WHQ�\HDUV�LQ�VHUYLFH��WKH�:HVW�*HUPDQ�JRYHUQPHQW�UHFRJQL]HG�WKH�QHHG�WR�UHSODFH�WKH�YHQHUDEOH�*��DVVDXOW�ULIOH�ZLWK�D�OLJKWHU�DQG�PRUH�DFFXUDWH�ZHDSRQ�� �%\� WKLV�SRLQW� LW� WLPH�� LW�KDG�EHFRPH�HYLGHQW� WKDW� WKH�FRPEDW�VXSHULRULW\�RI�WKH�*��DXWRPDWLF�ULIOH�KDG�EHHQ�UHGXFHG�WR�D�PDUJLQDOLW\�WKDW�QR�ORQJHU�RXWZHLJKHG�WKH�EHQHILWV�RI�XVLQJ�OLJKWHU� ZHDSRQV� DQG� DPPXQLWLRQ�� ,Q� WKLV� WLPHIUDPH�� LW� VWLOO�ORRNHG� OLNH�WKH�86�PLOLWDU\�ZDV�JRLQJ�WR�FRQWLQXH�SXUVXLQJ�WKH�XOWUDOLJKW�IOHFKHWWH�WHFKQRORJLHV�WKDW�KDG�EHJXQ�GHYHORSLQJ�RYHU�WKH� \HDUV� IRU� WKH� 63,:� SURJUDP�� ZKLFK� LQ� WXUQ� OHDG� WKH�*HUPDQV� WR� SXUVXH� DQ� DWWHPSW� DW� OLJKWZHLJKW� FDVHOHVV�DPPXQLWLRQ�ZLWK�D�WUDGLWLRQDO�EXOOHW��2WKHU�VWXGLHV�LQGLFDWHG�WKDW�WKH�ZHDSRQ�VKRXOG�DOVR�KDYH�KLJK�FDSDFLW\�PDJD]LQHV�DQG�D�PHFKDQLFDO� EXUVW� PRGH� WR� HQVXUH� WKH� VWRSSLQJ� DQG� NLOOLQJ�SRZHU� RI� D� VPDOOHU� URXQG�� $IWHU� GHFLGLQJ� RQ� D� ZHDSRQ� ILULQJ�FDVHOHVV� DPPXQLWLRQ�� +HFNOHU� 	� .RFK� WHDPHG� XS� ZLWK�PXQLWLRQV�PDQXIDFWXUHU�'\QDPLW�1REHO� LQ�RUGHU�WR�GHYHORS�WKH�JXQ��%\������� WKH� OLVW�RI�GHVLJQ�FULWHULD�ZDV�FRPSOHWHG�E\� WKH�:HVW�*HUPDQ�0LQLVWU\�RI�'HIHQVH�DQG�ZRUN�EHJDQ�RQ WKH�QHZ�ULIOH� :KLOH� WKH� ULIOH¶V� GHVLJQ� ZDV� DVWRXQGLQJO\� TXLFN� WR�GHYHORS��ZLWK�WKH�ILUVW�ZRUNLQJ�SURWRW\SHV�GHYHORSHG�DV�HDUO\�DV������� WKH� ULIOH ZDV� D� ORQJ� WLPH� FRPLQJ�� $V� WKH� HQG� RI� WKH�����¶V� DUULYHG�� WKH� WZR� FRPSDQLHV� KDG� ILQDOO\� SURGXFHG� D�UHODWLYHO\� UHOLDEOH� SURWRW\SH� ZHDSRQ� V\VWHP� IRU� WHVWLQJ��GHVLJQDWHG� WKH� +HFNOHU� 	� .RFK� *HZHKU� *���� 7KH� ULIOH� ZDV�TXLWH� UHYROXWLRQDU\�� 7KH� PDJD]LQH� ILW� LQ� D� JURRYH� DERYH� WKH�EDUUHO� DQG� VOLG� LQWR� WKH� IURQW� RI� WKH� UHFHLYHU�� EXOOHWV� SRLQWLQJ�GRZQ��7KH� URXQGV�ZRXOG� WKHQ�GURS� LQWR�D� ILULQJ� FKDPEHU� WKDW�ZRXOG� WKHQ� VSLQ� LQWR� DOLJQPHQW� ZLWK� WKH� EDUUHO� DQG� ILUH�� 7KLV�V\VWHP�ZDV�FDSDEOH� RI� ILULQJ� VR� IDVW�� WKDW� WKH� WKLUG EXOOHW� LQ� D�EXUVW�ZRXOG� EH� H[LWLQJ� WKH�PX]]OH� EHIRUH� WKH�ZHDSRQ¶V� UHFRLO�DIIHFWHG�WKH�VKRRWHU¶V�DLP��URXJKO\�WKH�HTXLYDOHQW�RI�EHLQJ�DEOH�WR� ILUH� ������ URXQGV� SHU�PLQXWH� LQ� F\FOLF� ILUH�� $GGLWLRQDOO\�� E\�XVLQJ� WKH� VSLQQLQJ� FKDPEHU�� DQ\� GHIHFWLYH� URXQGV� WKDW� IDLO� WR�ILUH�DUH�HMHFWHG�GRZQZDUG�DQG�RXW�RI� WKH�JXQ�DV�D�QHZ�URXQG�HQWHUV�WKH�FKDPEHU�DQG�SXVKHV�LW�RXW��7KH�UHDVRQ�WKH�ZHDSRQ�FDQ� ILUH� DW� D� UDWH� VR� UDSLG� LV� EHFDXVH� WKH� ZHDSRQ� XWLOL]HV�IORDWLQJ� PHFKDQLFV�� WKH� PDJD]LQH�� EDUUHO�� FKDPEHU�� DQG� DOO�LQWHUFRQQHFWLQJ� PHFKDQLVPV� PRYH� ZLWK� WKH� ZHDSRQ¶V� UHFRLO��OHDYLQJ�DOO� FRPSRQHQWV�DOLJQHG� SURSHUO\� WR� DOORZ� WKH� UDSLG����PLOOLVHFRQG�IHHG�RI�WKH�DPPXQLWLRQ�7KH� ULIOH� ZDV� QRW� ZLWKRXW� SUREOHPV�� KRZHYHU�� RU�SHUKDSV�ZH�VKRXOG� UHDOO\� VD\� LW� LV� WKH�DPPXQLWLRQ� WKDW�ZDVQ¶W�SUREOHP�IUHH��$V�ODWH�DV�������ZKHQ�WKH�ULIOH�HQWHUHG�WULDOV�ZLWK�WKH�*HUPDQ�DUP\��WKH�DPPXQLWLRQ�ZDV�VWLOO�WURXEOHVRPH��VRUHO\�DIIHFWHG� E\� WKH� HQYLURQPHQW�� 7KH� HDUO\� SURWRW\SHV� ZHUH� MXVW�EORFNV�RI� EDOO�RU�SHOOHW�JXQSRZGHU�FRPSUHVVHG� LQ�D�PROG� LQWR�WKH� �� WKHQ� ODTXHUHG� WR� PDLQWDLQ� LQWHJULW\� EHIRUH� D� EXOOHW� DQG�SULPHU� ZHUH� JOXHG� WR� WKHP�� 7KHVH� PXQLWLRQV� ZHUH� SURQH� WR�GLVLQWHJUDWLRQ��ZKLFK�DW� IXOO�DXWR� LQ�HDUO\�SURWRW\SHV�JHQHUDWHG�RYHUKHDWLQJ�WKDW� LJQLWHG�D�WUDLO�RI�GHEULV�EDFN�WR�WKH�PDJD]LQH��UHVXOWLQJ� LQ� FRRNRII�� 7KLV� SUREOHP� ZDV� FRPSHQVDWHG� LQ� WZR�ZD\V��)LUVW�� WKH� UDWH�RI� ILUH�ZDV�PHFKDQLFDOO\� LQKLELWHG� WR�����URXQGV� SHU� PLQXWH� IRU� IXOO\� DXWRPDWLF� ILUH�� DQG� VHFRQG�� WKH�SURSHOODQW�ZDV�FKDQJHG� LQ������ZLWK� WKH�+,73�3DWURQH� URXQG��+LJK� ,JQLWLRQ� 7HPSHUDWXUH 3URSHOODQW��� +RZHYHU�� WKH�DPPXQLWLRQ� VWLOO� XVHG� D� ODTXHUHG� EORFN� RI� FRPSUHVVHG�SURSHOODQW� ZLWK� D� SULPHU� DQG� EXOOHW� JOXHG� WR� LW�� ZKLFK� OHIW� WKH�SUREOHP� RI� DPPXQLWLRQ� GHWHULRUDWLRQ� WKDW� FDXVH� WKH� EXOOHW� WR�IUHTXHQWO\�VHSDUDWH� IURP�WKH�SURSHOODQW��$� WKLUG�SURWRW\SH�KHOSHG� IXUWKHU�ZLWK� WKLV�SUREOHP�E\�XVLQJ�D�JURRYHG�EXOOHW�WR�ZKLFK�WKH�EXOOHW�ZDV�PROGHG��7KLV�VROYHG�WKH�SUREOHP��EXW�PDGH�WKH�SURGXFWLRQ�FRVWV�SURKLELWLYHO\�H[SHQVLYH��7KH�ILQDO�YHUVLRQ�RI�WKH�DPPXQLWLRQ��WKH�'0��������[���PP� FDVHOHVV� PXQLWLRQ�� XVHV� D� WHOHVFRSLF� FDUWULGJH� GHVLJQ�� LQ� ZKLFK� WKH� EXOOHW� LV� IXOO\�HPEHGGHG�LQ�D�EORFN�RI�PRGLILHG�5';�SURSHOODQW��7KH�'0���LV�VXIILFLHQWO\�GXUDEOH�WKDW�D�ER[�RI�URXQG�ZDV�GURSSHG�IURP�D�FDUJR�SODQH�IO\LQJ�DW��������IHHW�DQG�HYHU\�ODVW�URXQG�ILUHG�SURSHUO\�ZKHQ�WHVWHG��$GGLWLRQDOO\��WKH�'0���URXQG�ZHLJKV�D�PHUH�����JUDPV��D�IXOO���JUDPV�OHVV�WKDQ�WKH�66����������[���PP�URXQG�WKDW�LV�VWDQGDUG�IRU�1$72¶V�OLJKWHU�VPDOO�DUPV��,W�QHHGV�WR�EH�PHQWLRQHG� WKDW� WKH�SURSHOODQW� LV� VWLOO� EORFN� VKDSHG�� VR� WKH�KRO\�JUDLO� RI D� F\OLQGULFDO� FDVHOHVV�DPPXQLWLRQ� GHVLJQ� �ZKLFK� FRXOG� EH� FRPSDWLEOH� ZLWK� ROGHU� FDVHG� ZHDSRQV�� KDV� \HW� WR� EH�UHDFKHG�� $V� RI� ������ WKH� '0��� URXQG� KDG� EHHQ� ILUHG� WKURXJK� WKH� *��.�� ������� WLPHV��SURGXFLQJ� D� ILQDO� VWDWLVWLF� RI� �� PLVILUH� HYHU\� ���� URXQGV� DQG� FRRNRII� RFFXUULQJ� WKURXJK� WKH�RYHUKHDWLQJ�SURGXFHG�E\�ILULQJ�����URXQG�DW�WKH�IXOO\�DXWRPDWLF�UDWH�RI�����URXQGV�SHU�PLQXWH�

:HDSRQ *HZHKU�*���0DQXIDFWXUHU +HFNOHU�	�.RFK <HDU ����1DWLRQ *HUPDQ\&DOLEHU �����[���PP�&DVHOHVV 0DJV ��������������$FFXUDF\ *URXS ��� 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� ����P $XWR ����0D[� &\FOLF ���1RWHV
:HDSRQ *HZHKU�*����.�0DQXIDFWXUHU +HFNOHU�	�.RFK <HDU ���������1DWLRQ *HUPDQ\&DOLEHU �����[���PP�&DVHOHVV 0DJV ��$FFXUDF\ *URXS ��� 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� ����P $XWR ����0D[� &\FOLF ���1RWHV
:HDSRQ +.�$GYDQFHG�&RPEDW�5LIOH��+.�$&5�0DQXIDFWXUHU +HFNOHU�	�.RFK <HDU ���������1DWLRQ *HUPDQ\&DOLEHU �����[���PP�&DVHOHVV 0DJV ��$FFXUDF\ *URXS ��� 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� ����P $XWR ����0D[� &\FOLF ���1RWHV
:HDSRQ +.�/6:��/LJKW�6XSSRUW�:HDSRQ�0DQXIDFWXUHU +HFNOHU�	�.RFK <HDU ���������1DWLRQ *HUPDQ\&DOLEHU �����[���PP�&DVHOHVV 0DJV ��������$FFXUDF\ *URXS �� 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� ����P $XWR ����0D[� &\FOLF ���1RWHV
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(DUO\�$PPXQLWLRQ�3URWRW\SHV

+,73�3DWURQH

'XULQJ�WKH�ULIOH¶V�GHYHORSPHQW��LW�ZHQW�WKURXJK�DW�OHDVW� ���SURWRW\SHV�EHIRUH� WKH� ILUVW� ILIWHHQ�*��� ULIOHV�ZHUH�GHOLYHUHG� WR� WKH�*HUPDQ�PLOLWDU\� LQ� ����� IRU� WURRS� WHVWLQJ�DQG� RUGLQDQFH� VWXGLHV�� 7KLV� RULJLQDO� ULIOH� ZDV� D� EXOOSXS�FRQILJXUDWLRQ�� ZLWK� WKH� WRS� PRXQWHG� PDJD]LQH� DQG� DQ�LQWHJUDWHG� FDUU\LQJ� KDQGOH� ZLWK� �[� RSWLF� DQG� VLPSOH� ULQJ�DLPLQJ�VLJKW��(YHQ� WKHQ�� WKHVH�ZHDSRQV�ZHUH�VWLOO�QRWKLQJ�PRUH� DQG� ILHOG� ODERUDWRULHV� IRU� IXUWKHU� LPSURYHPHQWV��'XULQJ� WKH� WZR� \HDUV� RI� WULDOV��PDJD]LQHV� IRU� WKH�ZHDSRQ�ZHUH�WHVWHG�LQ�������������DQG����URXQG�FRQILJXUDWLRQV��ZLWK�WKH� ��� URXQG� PDJD]LQHV� SURYLQJ� WKH� PRVW� UHOLDEOH�� $QG�WKURXJK� WKH� ILULQJ� RI� ������� URXQGV�� WKH� ZHDSRQV�XQGHUZHQW� D� ZLGH� DUUD\� RI� HUJRQRPLF� DQG� WHFKQLFDO�LPSURYHPHQWV� DV�ZHOO�� 7KHVH� DOWHUDWLRQV�ZHUH�FRQVLGHUHG�VXIILFLHQW�WR�ZDUUDQW�WKH�UHGHVLJQDWLRQ�WKH�ZHDSRQ�/DWH������VDZ�WKH�LQWURGXFWLRQ�RI�WKH�*HZHKU�*����&RQILJXUDWLRQ����RU�WKH�*���.���:LWK�WKLV�PRGHO��WKH�ULIOH�ZDV�UHILWWHG�ZLWK�D�QHZ�KDQG�JXDUG�ZUDSSLQJ�WKH�EDUUHO�DQG�UHSUHVHQWLQJ�WKH�ELJJHVW�FKDQJH�PDGH�WR�WKH�ZHDSRQ��7KLV�QHZ�JXDUG�DFFRPPRGDWHG�QRW�RQO\� WKH� IHHGLQJ�PDJD]LQH�FHQWUDOO\� ORFDWHG� RYHU� WKH� JXQ� EDUUHO�� EXW� WKH� VLGHV� ZHUH�QRWFKHG�WR�DFFRPPRGDWH�WZR�VSDUH�PDJD]LQHV�WR�WKH�VLGHV�RI� WKH� FHQWUDO� RQH��:LWK� WKLV� QHZ� FRQILJXUDWLRQ�� D� VROGLHU�KDG�D ULIOH�DQG�����URXQGV�RI�DPPXQLWLRQ�DW�WKH�UHDG\�IRU�D�ZHLJKW� RI� ���� NLORJUDPV�� RU� OHVV� WKDQ� �� ò� SRXQGV��$GGLWLRQDOO\�� WKH� ULIOH� KDG� WKH� FDUU\� KDQGOH� PRGLILHG� WR� D�UHPRYDEOH�W\SH��ZLWK�WKHQ�HQDEOHG�WKH�ULIOH�WR�EH�ILWWHG�ZLWK�D� IDU� ZLGHU� YDULHW\� RI� VFRSHV�� VLJKWV�� DQG� YLVLRQ�HQKDQFHPHQW� FRPSRQHQWV�� 7KH� WKLUG� PDMRU� FKDQJH� ZDV�DOVR� LQFRUSRUDWHG� LQWR� WKH� QHZ� EDUUHO� VKURXGLQJ� KDQG�JXDUG��,W�ZDV�D�XQLYHUVDO�PRXQWLQJ�SRLQW�WKDW�FRXOG�KDQGOH�PRXQWLQJ�D�ED\RQHW��D�ODVHU�DLPLQJ�GHYLFH��RU�D�ELSRG��)RU�WKH� WHFKQLFDO� FKDQJHV�� IXOO� DXWR� ILUH� ZDV� IXUWKHU� LQKLELWHG��UHGXFLQJ� WKH� UDWH� WR�����URXQGV�SHU�PLQXWH��)LHOG� WHVWV�RI�WKH�*���.��VKRZHG� WKDW� WKH�ZHDSRQ�KDG�D�FDVXDOW\� UDWH�����JUHDWHU�WKDQ�WKH�*���$GGLWLRQDOO\��WKH�ZHDSRQ�ZDV�IDU�HDVLHU� IRU� QHZ� � WURRSV� WR� OHDUQ� DQG�PDLQWDLQ�� WKRXJK� WKH�ZHDSRQ� ORRNV� IDU�PRUH� FRPSOLFDWHG� WKDQ�PRVW� ULIOHV�� 7KH�ULIOH�DOVR�SURYHG�DFFXUDWH� WR�SDVW�����PHWHUV��DV�UHTXLUHG�RI�WKH������VSHFLILFDWLRQV�7KH� *HUPDQ� PLOLWDU\� IRXQG� WKH� ULIOH� TXLWH�VDWLVIDFWRU\� DQG� DSSURYHG� LW� IRU� DFTXLVLWLRQ� DV� WKH�UHSODFHPHQW� IRU� WKH� *��� EXW� ZLWK� WKH� FROODSVH� RI�FRPPXQLVP�DQG�WKH�UHXQLILFDWLRQ�RI�*HUPDQ\��WKH�IXQGV�IRU�WKH� UHDUPLQJ� SURFHVV� QHYHU� PDWHULDOL]HG�� 7KH� *HUPDQ�$UP\� DFFHSWHG� GHOLYHU\� RQ� RQO\� ������ *��� .�� DVVDXOW�ULIOHV��$IWHU�WKH�*HUPDQ�PLOLWDU\�DFFHSWHG�WKH�*���.���+	.�ODXQFKHG� DQ� DGYHUWLVLQJ� FDPSDLJQ� LQ� DQ� HIIRUW� WR� VHOO� WKH�ULIOH� ZRUOGZLGH�� 7KH� DG� FRPSDUHG� WKH� *���� 0��� DQG�*��ULIOHV�� ����� NJ� ������ OEV�� ZRXOG� DOORZ� D� VROGLHU� WR� FDUU\� D�ORDGHG�*�� ULIOH�DQG���VSDUH�PDJD]LQHV�� IRU�D� WRWDO� RI�����URXQGV�RI�DPPXQLWLRQ��2U�KH�FRXOG�FDUU\�D�ORDGHG�0���ZLWK��� VSDUH� PDJD]LQHV�� IRU� D� WRWDO� RI�����URXQGV��2U�KH�FRXOG�FDUU\� WKH�SDUWLDOO\� ORDGHG� *��� � �RQO\� WZR�PDJD]LQHV�� SOXV� ��� ORDGHG�VWULSSHU� FOLSV� IRU� D� WRWDO� RI� ����URXQGV���:KLOH�WKLV�WULHG�WR�VHOO�WKH�ULIOH� RQ� WKH� JURXQG� RI� VKHHU�ILUHSRZHU�� WKH�DGYHUWLVLQJ�SURJUDP�KHOSHG� LOOXVWUDWH� RQH� RIWHQ�RYHUORRNHG� IODZ� RI� WKH� ULIOH�� LWV�PDJD]LQHV�� 7KH� GDPQHG� WKLQJV�DUH� QHDUO\� D� KDOI� PHWHU� ORQJ�� ,I�WKH\¶UH� VWXUG\� HQRXJK�� \RX� FRXOG�XVH� D� ORDGHG� RQH� WR� EUDLQ�VRPHRQH�SUHWW\�JRRG��6R�QRZ�\RX�NQRZ� ZK\� WKH� ULIOH� LWVHOI� VWRUHV�VSDUH� PDJD]LQHV�� &DQ� \RX�LPDJLQH� WU\LQJ�WR�SXOO�RQH�RI�WKRVH�WKLQJV� RXW� RI� D� SRXFK" %XW� LQ� DQG� RI� LWVHOI�� WKH�PDJD]LQHV� DUHQ¶W� DV�PXFK� D� SUREOHP� DV� ,¶YH� LQGLFDWHG�� 7KH� UHDO�SUREOHP�OLHV�LQ�WKH�ZD\�+	.�ZDQWHG�WR�VHOO�SRWHQWLDO�EX\HUV�RQ�VWULSSHU�FOLSV�UDWKHU�WKDQ�PDJD]LQHV��7KH�JUHDW�IODZ�ZDV�WKDW�RQFH�WKH�ULIOH¶V�WKUHH�PDJD]LQHV�ZHUH�HPSWLHG��D�VROGLHU�ZRXOG�KDYH�WR�VWRS�ZKDW�KH�ZDV�GRLQJ�DQG�UHORDG�KLV�PDJD]LQHV�EHIRUH�KH�FRXOG�FRQWLQXH�ILULQJ��$GGLWLRQDOO\��DFFRUGLQJ�WR�WKH�DG��WKHVH�VWULSSHU�FOLSV�KHOG����URXQGV�RI�
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DPPXQLWLRQ�� VR� WKUHH� FOLSV� LQ� ZRXOG� OHDYH� WKUHH� URXQGV�H[FHVV��2EYLRXVO\�� WKHUH� LV� TXLWH� D� ELW� RI� URRP� IRU� IXUWKHU�LPSURYHPHQW�LQ�WKH�ULIOH¶V�PDJD]LQHV�,Q� ������ +HFNOHU� 	� .RFK� PRGLILHG� WKH� *���IXUWKHU�� FUHDWLQJ� WKH�+.�$&5�DV� D� ODWH� HQWU\� LQWR� WKH�86�PLOLWDU\¶V� $GYDQFHG� &RPEDW� 5LIOH� WULDOV�� 7KLV� ZDV�HVVHQWLDOO\� D� *��� .�� ZLWK D� UHYLVHG� LQWHJUDWHG� VLJKWLQJ�GHYLFH� WKDW� SURYLGHG� D� VHULHV� RI� WDUJHW� H[SRVXUHV� IRU�UDQJHV� IURP� ��� PHWHUV� WR� ���� PHWHUV�� :KLOH� WKH� H[DFW�UHVXOWV�RI�WKH�$&5�SURJUDP�ZHUH�QHYHU�PDGH�DYDLODEOH�WR�WKH� SXEOLF�� LW� LV� NQRZQ� WKDW� WKH� +.� $&5� SURYLGHG� VRPH�LPSURYHPHQW� RYHU� WKH�0����� EXW� LW� ZDV� IDU� IURP� WKH� EHVW�SHUIRUPHU� RI� WKH� FRPSHWLWLRQ�� 0DQ\� H[SHFW� LW� SUHVHQWHG�DERXW�D�����LPSURYHPHQW�RYHU�WKH�FDVXDOW\�DQG�NLOO� UDWHV�RI�WKH�0��$���$QHFGRWDOO\��WKH�VROGLHU�ZKR�GLG�WHVW�ILUH�WKH�+.�$&5�SUDLVH� LW�KLJKO\�DV�DQ�DFFXUDWH�� ORQJ� UDQJHG� ULIOH�WKDW� ZDV� HDV\� WR� PDLQWDLQ�� KLJKO\� UHOLDEOH�� ORZ� RQ� UHFRLO��DQG� DFFXUDWH� RXW� WR� RYHU� ����PHWHUV�� 7KH� $&5� SURJUDP�HQGHG�ZLWK�WKH�86�PLOLWDU\�FKRRVLQJ�WR�FRQWLQXH�LPSURYLQJ�WKH� 0���� 7KH� SURJUDP¶V� JRDO� ZDV� WR� ILQG� D� ULIOH� WKDW�SUHVHQWHG�D������LQFUHDVH�RYHU�WKH�NLOO�DQG�FDVXDOW\�UDWHV�RI� WKH� 0��$��� DQG� WKH� EHVW� FRPSHWLWRU�� WKH� 6WH\U�0DQQHOLFKHU� $&5�� PDQDJHG� RQO\� DQ� ���� LPSURYHPHQW��7KH�*���PDQDJHG� D� ���� LQFUHDVH� LQ� KLW� SUREDELOLW\�� EXW�UHSRUWV�LQGLFDWH�WKDW�WKH�DPPXQLWLRQ�GLG�QRW�SURGXFH�OHWKDO�HIIHFWV� HTXLYDOHQW� WR� WKDW� RI� WKH� 66����� URXQG�� 7KH�$GYDQFHG� &RPEDW� 5LIOH� FRQFOXVLRQ� UHSRUWV� FDQ� EH�TXHVWLRQHG� E\�*��� VXSSRUWHUV�� DV� WKH� ULIOH�ZDV� FODVVLILHG�DV� D� IOHFKHWWH� ODXQFKHU�� LQGLFDWLQJ� HLWKHU� LQFRPSHWHQW�FRQIXVLRQ� RI� WKH�*��� ZLWK� WKH� 6WH\U� DQG� $$,� $&5V� RU� D�SROLWLFDO�XQGHUPLQLQJ�RI�WKH�*���IRU�WKH�EHQHILW�RI�&ROW�DQG�LWV�OLFHQVHHV�$W� WKLV� SRLQW��+HFNOHU�	�.RFK�ZHUH� QRW� ILQLVKHG�ZLWK� WKH� *���� 7KH� DOVR� SURGXFHG� D� IRXUWK� ZHDSRQ��LGHQWLILHG� PRVW� FRPPRQO\� DV� HLWKHU� WKH� *��� /6:� �*���/LJKW�6XSSRUW :HDSRQ��RU�WKH�/0*����/LJKW�0DFKLQH�*XQ������ 7KLV� ZDV� E\� IDU� WKH� PRVW� DPELWLRXV� DQG� FUHDWLYH�ZHDSRQ�SURGXFHG�RI�WKH�VHULHV��([WHUQDOO\��LW�ERUH�D�VWURQJ�UHVHPEODQFH� WR� WKH� *���� EXW� LQWHUQDOO\�� WKHUH� ZHUH� IHZ�VLPLODULWLHV�� 7KH� *��� /6:� LV� D� PRUH� WUDGLWLRQDO OD\RXW��IHHGLQJ� IURP� D� ODUJH� PDJD]LQH� LQ� WKH� EXWWVWRFN��,QWHUHVWLQJO\�� WKHVH� PDJD]LQHV� KDG� QR PRYLQJ� LQWHUQDO�SDUWV� RU� VSULQJV� QRU� ZHUH� WKH� URXQGV� EHOWHG� RU� RWKHUZLVH�OLQNHG��(VVHQWLDOO\�� WKH\�ZHUH�EULFNV�RI� DPPXQLWLRQ�ZLWK�D�GLVSRVDEOH�VKHOO��7KH�URXQGV�ZHUH�DOLJQHG�SHUSHQGLFXODU�WR�WKH�EDUUHO��DQG�IHG�XSZDUG��UHDUPRVW�URZ�ILUVW��ZLWK�WKH�WRS�URZ� IHHGLQJ� IRUZDUG� LQWR� WKH�ZHDSRQ��2QFH�VWULSSHG� IURP�WKH� PDJD]LQH�� D� URXQG� ZRXOG� EH� URWDWHG� LQWR� D� WKUHH�FKDPEHUHG�F\OLQGHU�ZKLFK�ZRXOG�WKHQ�URWDWH�WKH�URXQG�LQWRILULQJ� SRVLWLRQ�� %\� XVLQJ� WKLV� FKDPEHU� F\OLQGHU�� +	.�SURGXFHG�D�OLJKW�PDFKLQH�JXQ�FDSDEOH�RI�ILULQJ�����URXQGV�RI� DPPXQLWLRQ� LQ� VXVWDLQHG� ILUH� ZLWKRXW� DQ\� RYHUKHDWLQJ�SUREOHPV��$GGLWLRQDOO\��WKH�ILQDO�SURWRW\SH�ZHLJKHG�XQGHU���NJ� ORDGHG� �OHVV� WKDQ� DQ� HPSW\� 0���� 6$:�� �� KHOG�PDJD]LQHV� RI� HLWKHU� ���� RU� ���� URXQGV�� ILUHG� ���� URXQGV�SHU�PLQXWH�� DQG�ZDV�DFFXUDWH�RXW� WR�DW� OHDVW� ����PHWHUV��$V� ZLWK� WKH� +.� $&5�� WKRXJK� LQFUHGLEO\� SURPLVLQJ�� QHYHU�ZHQW�SDVW�WKH�SURWRW\SH�SKDVH�RI�GHYHORSPHQW�)RU� RYHU� ��� \HDUV�� WKH� *��� ZHDSRQV�GHYHORSPHQW� SURJUDP� KDV� EHHQ� GHDG� LQ� WKH� ZDWHU�� 7KH�SURJUDP� LV� VR� GHDG� WKDW� +HFNOHU� 	� .RFK� KDV�PRYHG� RQ��GHYHORSLQJ�WKH�QHZ�*���DVVDXOW�ULIOH��DV�ZHOO�DV�GHYHORSLQJ�WKH� ILUHDUPV� FRPSRQHQWV� IRU� WKH�;0���� 6$%5�� +RZHYHU��WKH�WHFKQRORJ\�EHKLQG�WKH�*���KDV�QRW�\HW�EHHQ�DOORZHG�WR�IDGH�LQWR�REVFXULW\��7KH�)1�+HUVWDO�3���3HUVRQDO�'HIHQVH�:HDSRQ�XWLOL]HV�D�IHHG�PHFKDQLVP�VLPLODU�WR�WKDW�RI�WKH�*����LQFOXGLQJ�D�PDJD]LQH�PRXQWHG�RYHU�WKH�EDUUHO�DQG�GURSSLQJ�LWV�PDJD]LQHV�GRZQ�LQWR� WKH�JXQ��&DVHOHVV�DPPXQLWLRQ�KDV�FRQWLQXHG�GHYHORSPHQW�DV�ZHOO��ZLWK� WKH�3UDHWRULD�KRPH�GHIHQVH�SLVWRO� �GHWDLOHG� LQ�%LJ�%DQJ�9�����XWLOL]LQJ�FKHPLFDOO\�ILQJHUSULQWHG�FDVHOHVV�PXQLWLRQV�DQG�WKH���PP�%XVKPDVWHU�FKDLQJXQ�EHLQJ�VXEMHFWHG�WR�FDVHOHVV�PXQLWLRQ�H[SHULPHQWV�WKDW�FRXOG�OHDG�WR�FDVHOHVV�DPPXQLWLRQ�EDFNZDUGV�FRPSDWLEOH�ZLWK�FDVHG�DPPR�ILULQJ�ZHDSRQV�,I�WKH�*���KDG�UHDFKHG�PDUNHW�VXFFHVVIXOO\��WKH�*���.��ZRXOG�KDYH�FRVW�DQ�HVWLPDWHG������WR�������SHU�XQLW��DQG�WKH�*���/6:�ZRXOG�KDYH�FRVW�������WR��������$V�FROOHFWRUV¶�LWHPV� WKH�*���.��ULIOHV�LQ�*HUPDQ�PLOLWDU\�LQYHQWRU\�ZLOO�HDVLO\�IHWFK�RYHU���������HDFK�RQFH�WKH\�DUH�GHFRPPLVVLRQHG��



O�*$%��2:2Q�*"2N���"�2N���
&\EHUWKULOOHU

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

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW+. *�� $5 �� 7 (�2 '0��� � ����� 95 ��� ��� ��� ����+.�*���.� $5 �� 7 0�2 '0��� � ����� 95 ��� ��� ��� ����+.�$&5 $5 �� 7 (�2 '0��� � �����

��>66@����>0%@�����>&@ 95 ��� ��� ��� ����+.�*���/6: $5 �� 7 (�2 '0��� � �������� ���>&@ 5( ��� � � �����6SHFLDO�5XOHV
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ+.�*�� �G� �� %DOOLVWLF ��� 6�%�$ ����� /UJ ��OE �� 0LO�����+.�*���.� �G� �� %DOOLVWLF ��� 6�%�$ ����� /UJ ���OE �� 0LO�����+.�$&5 �G� �� %DOOLVWLF ��� 6�%�$ ����� /UJ ���OE �� 0LO�����+.�*���/6: �G� �� %DOOLVWLF ��� $ ������� /UJ ���OE �� 0LO�����
6SHFLDO�5XOHV

7KHVH�ZHDSRQV�ZHUH�DPRQJ�WKH�ILUVW�WR�PDNH�H[WHQVLYH�XVH�RI�&$0�WHFKQLTXHV��$V�VXFK��WKH�DUH�FRQVLGHUHG�PDVWHUFUDIW�ZHDSRQV��JUDQWLQJ�D����WR�KLW��$GGLWLRQDOO\��WKH�ZHDSRQ�ILUHV�D�WKUHH�URXQG�EXUVW�ZLWK�VXFK�JUHDW�VSHHG�WKDW�ILULQJ�LW�VKRXOG�EH�WUHDWHG�OLNH�D�VLQJOH�VKRW�KDV�EHHQ�ILUHG��1R�QHHG�IRU�WKH�%XUVW�)LUH�IHDW�WR�JHW�WKH�H[WUD����GLFH�RI�GDPDJH��5HPHPEHU��WKHUH�DUH�RQO\�DERXW�����*��¶V�������*���.�¶V�����*���$&5¶V�DQG���*���/6:¶V�LQ�H[LVWHQFH��7KLV�UDULW\�VKRXOG�RIIVHW�WKH�UXOHV�GLVEDODQFH�WKLV�ULIOH¶V�DVWRXQGLQJ�SHUIRUPDQFH�UHSUHVHQWV�
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV+.�*�� ������ 6$��%��$ 0HGLRFUH 6XSHUE � ���� 6FRSHG��:HOO�&UDIWHG+.�*���.� ������ 6$��%��$ )DLU 6XSHUE � ���� 6FRSHG��:HOO�&UDIWHG+.�$&5 ������ 6$��%��$ *RRG 6XSHUE � ���� 6FRSHG��:HOO�&UDIWHG+.�*���/6: �������� $ 6XSHUE *RRG � ����� 6FRSHG��:HOO�&UDIWHG6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV+.�*�� �G��� 3�/ �� �� � ��� ������ �� ��� ����+.�*���.� �G��� 3�/ �� � � ��� ������ �� ��� ����+.�$&5 �G��� 3�/ �� �� � ��� ������ �� ��� ����+.�*���/6: �G��� 3�/ �� �� � ��� �� �� ��� ����6SHFLDO�5XOHV� )RU� WKH�5DWH�RI�)LUH�� LW�VSHFLILHV���������7KLV�PHDQV���VLQJOH�VKRWV���� WKUHH�URXQG�EXUVWV��RU���� URXQGV�DW� IXOO� DXWR��7\SLFDOO\��D�ZHDSRQ�ZRXOG�ILUH�RQH�EXUVW��EXW�WKH�*���VHULHV�ILUHV�VR�IDVW�WKDW�HDFK�EXUVW�VRXQGV�OLNH�D�VLQJOH�VKRW��DQG�WKH�JXQ�HVVHQWLDOO\�DFWV�OLNH�RQH�VKRW�ZDV�ILUHG�
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$IWHU� WKH� IDLOXUH� RI� ERWK� WKH� *��� DQG� *���SURJUDPV�LQ�WKH�HDUO\�����¶V��WKH�%XQGHVZHKU��*HUPDQ�$UP\�� ZDV� DJDLQ� VWXFN� KDQJLQJ� RQWR� WKH� RXWGDWHG� DQG�VRUHO\�ZRUQ�DUVHQDO�RI�*��ULIOHV�WKH\�KDG�EHHQ�XVLQJ�IRU�RYHU����\HDUV��:DQWLQJ�D�*HUPDQ�PDQXIDFWXUHG�ILUHDUP�WR� UHSODFH� WKH� *�¶V�� +HFNOHU� 	� .RFK� ZDV� RQFH� DJDLQ�FKDOOHQJHG� WR� FRPH� XS� ZLWK� DQRWKHU�PRGHUQ� ULIOH� DV� D�UHSODFHPHQW�� 7KH� QHHG� ZDV� HYHQ� PRUH� XUJHQW� DV�*HUPDQ\�ZDV� WKH� ODVW�1$72�PHPEHU�ZLWKRXW�D�1$72�FRPSDWLEOH� SULPDU\� ZHDSRQ� IRU� LWV� LQIDQWU\�� 7KH�UHTXLUHPHQWV� VHW� IRUWK� IRU� WKH� QHZ� ULIOH� IRFXVHG� RQ�DIIRUGDELOLW\�� UHOLDELOLW\�� IOH[LELOLW\��DQG�WKH�XVH�RI�PRGHUQ�PDWHULDOV� 7KH� UHVXOWLQJ� ULIOH�� ILUVW� GHVLJQDWHG� WKH� *����WKHQ� ODWHU� FKDQJHG� WR� WKH�*���� KDV� SURYHQ� UHPDUNDEO\�VXFFHVVIXO� IRU� +	.�� 'XULQJ� WKH� WLPHIUDPH� LQ� ZKLFK� WKH�ULIOH� ZDV� GHYHORSHG�� +	.� VXIIHUHG� WKURXJK� EDQNUXSWF\�DQG� PXOWLSOH� RZQHUV� EHIRUH� WKLV� ULIOH� GXJ� LW� RXW� RI� WKH�EDVHPHQW�� ,Q� ������ WKH� *��� ZDV� DGRSWHG� E\� WKH�%XQGHVZHKU�DQG�LQ�������D�PRGLILHG�YHUVLRQ��WKH�*��(��ZDV� DGRSWHG� E\� 6SDLQ�� $GGLWLRQDOO\�� WKH� ULIOH� KDV� VHHQ�H[WHQVLYH�H[SRUW�DQG�XVH�E\�ODZ�HQIRUFHPHQW�� LQFOXGLQJ�GHSDUWPHQWV�RI�WKH�%ULWLVK�DQG�8�6��SROLFH��7KH�*���DOVR�SURYLGHV�WKH�IRXQGDWLRQ�IRU�WKH�;0���/LJKWZHLJKW�$VVDXOW�5LIOH� FXUUHQWO\� EHLQJ� WHVWHG� E\� WKH� 8�6�� $UP\� DV� WKH�NLQHWLF�HQHUJ\�FRPSRQHQW�RI�WKH�;0����6$%5�7KH� *��� LV� DYDLODEOH� LQ� D� YDULHW\� RI�FRQILJXUDWLRQV��7KHUH�LV�WKH�VWDQGDUG�*����LVVXHG�WR�WKH�*HUPDQ� $UP\�� WKH� *��(� LVVXHG� WR� WKH� 6SDQLVK� $UP\��WKH� *��.� FDUELQH� YHUVLRQ�� WKH� *��&� &RPPDQGR�VXEPDFKLQHJXQ� ULIOH�� DQG� WKH� 0*��� VTXDG� VXSSRUW�ZHDSRQ� )RU� RYHU� WKLUW\� \HDUV�� VWDUWLQJ� ZLWK� WKH� *���+HFNOHU�	�.RFK�XVHG�WKH�VDPH�EDVLF�PHFKDQLVP�IRU�LWV�DXWRPDWLF� ZHDSRQV�� ULIOHV� DQG� VXEPDFKLQHJXQV� DOLNH��2QO\� ZLWK� WKH� GHYHORSPHQW� RI� WKH� *��� GLG� WKH\� EHJLQ�WXUQLQJ�DZD\�IURP�WKHLU�UROOHU�GHOD\HG�UHFRLO�V\VWHP��)RU�WKH� *���� WKH� GHYHORSHUV� DW� +	.� EXLOW� DQ� HQWLUHO\� QHZ�V\VWHP�EDVHG�RQ� WULHG�DQG�WUXH�FRPSRQHQWV�HOVHZKHUH��WKH�VKRUW�JDV�SLVWRQ�SURPLQHQW�LQ�5XVVLDQ�$.�VHULHV�DQG�%HOJLDQ� )$/� VHULHV� ZHDSRQV�� WKH� URWDWLQJ� EROW� RI� WKH�0����WKH�EROW�FDUULHU�RI�WKH�$5����WKH�IROGLQJ�VWRFN�RI�WKH�)$/��DQG�WKH�XVH�RI�SRO\PHUV�QRZ�FRPPRQ�LQ�QHZ�ULIOHV��:KLOH�PDQ\�GHULGH�WKH�*���DV�WKH�³FKHDS�HXUR�WUDVK´�RI�WKH� LQWHUQDWLRQDO� DUPV�PDUNHW�� WKHUH� LV� QR� GHQ\LQJ� WKH�ZHDSRQ�VXFFHVVIXOO\�PHHWV�LWV�GHVLJQ�JRDOV��7KH�ULIOH� LV�FKHDS�� ZLWK� WKH� EDVH� YHUVLRQ� FRVWLQJ� URXJKO\� ����� IRU�PDMRU�JRYHUQPHQW�EX\HUV�DQG������RQ�WKH�RSHQ�PDUNHW��7KH�ULIOH�LV�IOH[LEOH��ZLWK�YHUVLRQV�UDQJLQJ�IURP�3':�VL]H�ULIOHV� XS� WR� VTXDG� DXWRPDWLFV�� DOO� ZLWK� PRVWO\� SRO\PHU�FRQVWUXFWLRQ�DQG�FURVVSLQ�IDVWHQHUV��HQDEOLQJ�WKH�ULIOH�WR�EH� GLVDVVHPEOHG� ZLWKRXW� WRROV� DQG� UDWKHU� WKRURXJKO\�FOHDQHG� ZLWK� QRWKLQJ� PRUH� WKDQ� D� VSRQJH� DQG� ZDWHU��$QG� WKH� ULIOH� LV� UHOLDEOH�� FDSDEOH� RI� ILULQJ� RYHU� �������URXQGV�RI�DPPXQLWLRQ�EHWZHHQ�FOHDQLQJV�7KH� *��� LV� QRW� ZLWKRXW� LQQRYDWLRQ�� KRZHYHU��7KH�ELJ�LQQRYDWLRQ�LV�LQ�WKH�IRUP�RI�WKH�WULJJHU�DVVHPEO\��7KLV�DVVHPEO\� LV�IXOO\� LQWHJUDWHG�ZLWK� WKH�SLVWRO�JULS�DQG�WULJJHU�JXDUG�DQG� LV�FRPSOHWHO\� UHPRYDEOH�IURP�WKH�ULIOH�ZLWK�HDVH��$�VKRRWHU�FDQ�WKHQ�PRGLI\�WKH�ILUH�VHOHFWRU�E\�VLPSO\�VZDSSLQJ�WULJJHU�DVVHPEOLHV��%\�GHIDXOW�� WKH�*���RIIHUV�D�VHOHFWRU�ZLWK�VDIH��VHPLDXWRPDWLF��WZR�URXQG�EXUVW�DQG�IXOO�DXWRPDWLF��EXW�PDNHV�DYDLODEOH�WULJJHU�DVVHPEOLHV�WKDW�SURYLGH�DQ\�FRPELQDWLRQ�RI�WKH�GHIDXOW�VHOHFWLRQV�DQG�RU�WKUHH�URXQG�EXUVW��2EYLRXVO\��VDIH�ZLOO�DOZD\V�EH�RQH RI�WKH�VHOHFWLRQV��7KH�*���DOVR�FRPHV�ZLWK�RQH�RI�WZR�VLJKWLQJ�RSWLRQV��2QH�LV�D����[�SRZHU�UHWLFOH��7KH�RWKHU�LV�D�GXDO�VLJKWLQJ�V\VWHP�FRQVLVWLQJ�RI�D����[�RSWLFDO�VLJKW� WRSHG�E\�D�EDWWHU\�SRZHUHG�HOHFWURQLF� UHG�GRW�VLJKW��$GGLWLRQDOO\�� WKH�FDUU\�KDQGOH� LV�SRVLWLRQHG� WR�DOORZ� WKH�XVH�RI�QLJKW�YLVLRQ�HTXLSPHQW�ZLWK�WKH�RSWLFV�PRXQWHG�RQ�WKH�ULIOH�ZLWKRXW�WKH�QHHG WR�UH]HUR� WKH�VLJKWV��7KH�FDUU\�KDQGOH�DOVR�KDV�EDFNXS�SLVWRO�VLJKWV�PROGHG�LQWR�LW��:KLOH�WKH�VLJKWV�DUH�JHQHUDOO\�FRQVLGHUHG�DGHTXDWH��WKHUH�KDYH�EHHQ�D�JURZLQJ�QXPEHU�RI�FRPSODLQWV�DERXW�WKH�VLJKWV�ORVLQJ�WKHLU�]HUR�ZLWK�WKH�*��(�DQG�*��.(�YDULDQWV��7KH�VWRFN�*���LV�QRUPDOO\�RXWILWWHG�ZLWK�WKH�GXDO�VLJKWLQJ�V\VWHP��7KH�VLJKWLQJ�V\VWHPV�LQFOXGH�UDQJH�PDUNV� IRU� ���� WR� ����PHWHUV�DQG�DUH� VL]HG� WR�SURYLGH�D� OHDG� IRU� WDUJHWV�PRYLQJ�DW� VSHHGV�RI� XS� WR���� NSK��$�VSHFLDO� QLJKW� YLVLRQ�DFFHVVRU\�LV�DYDLODEOH�IURP�+HQVROGW��7KLV�WKLUG�JHQHUDWLRQ�VFRSH�FDQ�EH�PRXQWHG�RQ�WKH�FDUU\�KDQGOH�ZLWKRXW�D�QHHG�WR�UH]HUR�LW�RU�WKH�RWKHU�VLJKWV�RQ�WKH�ULIOH��,W�ZLOO�RQO\�VHW�\RX�EDFN�D�PHUH���������7KH�GXDO�VLJKW�V\VWHP�LV�DYDLODEOH�DV�D�VHSDUDWH�FRPSRQHQW�DW�D�FRVW�RI������7KH�*���� DOVR� XVHV� D� SURSULHWDU\� ���URXQG� ER[�PDJD]LQH�PDGH�RI� D� VPRNH�FRORUHG� WUDQVOXFHQW� SODVWLF�� $ORQJ�ZLWK� RIIHULQJ� WKH�FDSDELOLW\� WR� MXGJH� WKH� UHPDLQLQJ� DPPXQLWLRQ� LQ� WKH�PDJD]LQHV�� WKH\�DUH� ILWWHG�ZLWK� VSHFLDO� VWXGV� WKDW� DOORZ� WZR�RU� WKUHH�PDJD]LQHV� WR�EH�FOLSSHG�WRJHWKHU�VLGH�E\�VLGH�WR�DOORZ�IDVWHU�UHORDGLQJ�RI�WKH�ULIOH��:KLOH�WKH�GHIDXOW�PDJD]LQH�IRU�WKH�ULIOH�LV�SURSULHWDU\��WKH�ULIOH�FDQ�XVH�RWKHU�

:HDSRQ *HZHKU�*�����*���(��6/��0DQXIDFWXUHU +HFNOHU�	�.RFK <HDU ����1DWLRQ *HUPDQ\&DOLEHU �����[���PP�&DVHOHVV 0DJV �������$FFXUDF\ *URXS ���FP 02$.LOO9HORFLW\ ��� P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ *HZHKU�*���.��*���.(0DQXIDFWXUHU +HFNOHU�	�.RFK <HDU ����1DWLRQ *HUPDQ\&DOLEHU �����[���PP�&DVHOHVV 0DJV �������$FFXUDF\ *URXS ���FP 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ *HZHKU�*���&0DQXIDFWXUHU +HFNOHU�	�.RFK <HDU ����1DWLRQ *HUPDQ\&DOLEHU �����[���PP�&DVHOHVV 0DJV �������$FFXUDF\ *URXS ���FP 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ *HZHKU�0*���0DQXIDFWXUHU +HFNOHU�	�.RFK <HDU ����1DWLRQ *HUPDQ\&DOLEHU �����[���PP�&DVHOHVV 0DJV �������$FFXUDF\ *URXS ���FP 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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����PP� ILOOHG� PDJD]LQHV� IURP� RWKHU� ULIOHV�� 7KH�PDJD]LQH� KRXVLQJ� LV� PDGH� RI� VHSDUDWH�FRPSRQHQWV�� VR� WKH� ULIOH� FDQ� EH� DGMXVWHG� IRU� D�ZLGH�YDULHW\�RI�PDJD]LQH�LQWHUIDFHV��7KLV�LV�ZKDW�DOORZV�WKH�VHFRQG�FRPPRQ�PDJD]LQH�IRU�WKH�ULIOH�WR� RSHUDWH��7KH� ULIOHV�DUH� DOVR�FRPPRQO\� LVVXHG�ZLWK� ����URXQG� %HWD�&� GXDO� GUXP� PDJD]LQHV��+RZHYHU�� KRZ� ORQJ� WKH� %HWD�&� PDJD]LQHV� ZLOO�FRQWLQXH� WR� EH� LVVXHG� E\� WKH� %XQGHVZHKU� LV� LQ�TXHVWLRQ�� 7KH� PDJD]LQHV� DUH� SURYLQJ� YHU\�XQUHOLDEOH� DQG� WKH� 8�6�� $UP\� KDV� UHFHQWO\�ZLWKGUDZQ�DOO� %HWD�&�PDJD]LQHV� IURP� VHUYLFH� LQ�DOO�FRPEDW�DVVLJQPHQWV�7KH�*��� ULIOHV� FDQ� DOVR� EH� ILWWHG� ZLWK�WKH�$*�����PP�XQGHUEDUUHO�JUHQDGH�ODXQFKHU��,W�LV�DOVR�GHVLJQHG�WR�PRXQW�D�ED\RQHW��VSHFLILFDOO\�WKH�ED\RQHW�PDQXIDFWXUHG� IRU� WKH�$.�����SXWWLQJ�WR�XVH�D�VLJQLILFDQW�VWRFN�RI�WKHVH�EODGHV�OHIW�RYHU�IURP�WKH�(DVW�*HUPDQ�$UP\¶V�LQWHJUDWLRQ�ZLWK�WKH�:HVW�*HUPDQ�$UP\�7KH�*��(� LV� WKH� H[SRUW� YDULDQW� RI� WKH�ULIOH��RULJLQDOO\�GHYHORSHG�IRU�VDOH� WR�6SDLQ�� LV�E\�GHIDXOW� ILWWHG� ZLWK� WKH� ���[� SRZHU� UHWLFOH� VLJKW�UHGXFLQJ� WKH� ZHDSRQ¶V� ZHLJKW� E\� ���� NJ�� 7KLV����[� VLJKW� LV� NQRZQ� ZLWKLQ� +	.� DV� WKH� H[SRUW�VLJKW� 7KH� *��.� LV� D� FDUELQH� YHUVLRQ� RI� WKH�ULIOH�� ZLWK� WKH� EDUUHO� VKRUWHQHG� E\�PRUH� WKDQ� VL[�LQFKHV�� 7KLV� LV� WKH� VWRFN� FDUELQH� IRU� WKH%XQGHVZHKU��ILWWHG�ZLWK�WKH�GXDO�VLJKW�V\VWHP��7KH�*��.(� LV� DQ� H[SRUW� YDULDQW�� VROG�SULPDULO\� WR� ODZ� HQIRUFHPHQW�� $V� VXFK�� LW� LV�QRUPDOO\� VROG� ILWWHG� ZLWK� WKH� ���[� VLJKW� DQG� DWULJJHU�JURXS�ZLWK�D�VHOHFWRU�WKDW�RQO\�RIIHUV�VDIH�DQG� VHPLDXWRPDWLF� VHWWLQJV�� 7KLV� YDULDQW�ZHLJKV����� NJ� OHVV� WKDQ� WKH� *��.�� 7KH� *��.(� LV� WKH�VRXUFH�RI�PRVW�RI�WKH�TXDOLW\�LVVXH�FRPSODLQWV�IRU�WKH�ULIOH¶V�VLJKWV�7KH�*��&�LV�D�FRPSDFW�YHUVLRQ�RI� WKH�ULIOH�GHYHORSHG�IRU�VSHFLDO�IRUFHV��0DQ\�SUHIHU�WR�FRQVLGHU�LW�D�VXEPDFKLQHJXQ�RU�SHUVRQDO�GHIHQVH�ZHDSRQ�GXH�WR�LWV�VPDOO�VL]H�7KH� 0*���� LV� WKH� /LJKW� 6XSSRUW�:HDSRQ� �/6:�� YDULDQW� RI� WKH� *��� ULIOH�� ,W� LV�HVVHQWLDOO\�LGHQWLFDO�WR�WKH�*����EXW�PRXQWHG�ZLWK�D�KHDYLHU�EDUUHO��7KH�ULIOH�LV�QRW�ILWWHG�ZLWK�D�TXLFN�FKDQJH�V\VWHP��VR�LW� LV�E\�QR�PHDQV�FRQVLGHUHG�D� OLJKW� PDFKLQHJXQ� RU� D� VTXDG� DXWRPDWLF�ZHDSRQ�� :KLOH� QRUPDOO\� LVVXHG� ZLWK� %HWD�&�PDJD]LQHV��WKH�0*����FDQ�DOVR�XVH�WKH����URXQG�ER[� PDJD]LQHV� PDGH� IRU� WKH� ULIOH�� 7KH� 0*����YDULDQW� ZDV� D� FORVHO\� JXDUGHG� VHFUHW� IRU� D�QXPEHU� RI� \HDUV�� ZLWK� WHFKQLFDO� LQIRUPDWLRQ�EHJLQQLQJ�WR�WULFNOH�RXW�DURXQG������7KH�ILQDO�YDULDQW�RI�WKH�ULIOH�LV�WKH�6/���0*����� VROG�FRPPHUFLDOO\�RQ� WKH�FLYLOLDQ�PDUNHW�DV�D�KXQWLQJ� ULIOH��7KLV� ULIOH� LV� D� ILQH�WXQHG�*����ILWWHG� ZLWK� D� WULJJHU� DVVHPEO\� RIIHULQJ� VDIH� DQG�VHPLDXWRPDWLF� VHWWLQJV��5DWKHU� WKDQ�PRXQWLQJ� D�FDUU\�KDQGOH��WKH�ULIOH�LQVWHDG�PRXQWV�D�PRGLILHG��H[WHQGHG�SLFDWLQQ\�UDLO�WKDW�VXSSRUWV�WKH�DYDLODEOH�*���VLJKWV�DV�ZHOO�DV�PRXQWLQJ�DGGLWLRQDO�RSWLFDO�HTXLSPHQW��7KH�PDJD]LQH�KRXVLQJ� LV� FRQILJXUHG�WR� VXSSRUW� 67$1$*�PDJD]LQHV�� DQG� +HFNOHU� 	�.RFK�VHOOV�WKH�ULIOH�ZLWK�HLWKHU��������RU����URXQG�0���PDJD]LQHV�
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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+.�*�� $5 �� 7 0 ����1 � ������ 95 ��� ��� ��� �����+.�*��( $5 �� 7 0 ����1 � ������ 95 ��� ��� ��� ����+.�*��. $5 �� 7 0 ����1 � ������

��>66@����>%@����>$@�����>&@ 95 ��� ��� ��� �����+.�*��.( $5 �� 7 0 ����1 � ������ ��>66@ 95 ��� ��� ��� ����+.�*��& $5 � 7 0 ����1 �� ������ 95 ��� ��� ��� �����+.�0*�� $5 �� 7 0 ����1 � ������ ��>66@����>%@����>$@�����>&@ 95 ��� ��� ��� �����+.�6/���*�� 61 �� 7 & ����1 � ������ ��>66@ 95 ��� ��� ��� �����6SHFLDO�5XOHV
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ+.�*�� �G�� �� %DOOLVWLF ��� 6$��%��$ �� /UJ ��� �� 0LO�����+.�*��( �G�� �� %DOOLVWLF ��� 6$��%��$ �� /UJ ��� �� 0LO�����+.�*��. �G�� �� %DOOLVWLF ��� 6$��%��$ �� /UJ � �� 0LO ����+.�*��.( �G�� �� %DOOLVWLF ��� 6$��%��$ �� /UJ � �� 0LO�����+.�*��& �G�� �� %DOOLVWLF ��� 6$��%��$ �� /UJ ���� �� 0LO�����+.�0*�� �G�� �� %DOOLVWLF ��� 6$��%��$ ��� /UJ �� �� 0LO�����+.�6/���*�� �G�� �� %DOOLVWLF ��� 6$��%��$ �� /UJ ��� �� /LF�����6SHFLDO�5XOHV 7KH�6/���*���KXQWLQJ�ULIOH�VKRXOG�EH�FRQVLGHUHG�D�PDVWHUFUDIW�ZHDSRQ��JUDQWLQJ�DQ�HTXLSPHQW�ERQXV�RI����WR�KLW�
)8'*( :HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV+.�*�� �� 6$��%��$��& 0HGLRFUH *RRG � �����+.�*��( �� 6$��%��$��& 0HGLRFUH *RRG � ����+.�*��. �� 6$��%��$��& 0HGLRFUH *RRG � �����+.�*��.( �� 6$ 0HGLRFUH *RRG � ����+.�*��& �� 6$��%��$��& 0HGLRFUH )DLU � �����+.�0*�� �� 6$��%��$��& 0HGLRFUH *RRG � �����+.�6/���*�� �� 6$ 3RRU *RRG � ����� :HOO�&UDIWHG6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV+.�*�� �G��� 3�/ �� �� � ��� ������ ������� ��� �����+.�*��( �G��� 3�/ �� �� � ��� ������ ������� ��� ����+.�*��. �G��� 3�/ �� �� � ��� ������ ������� ��� �����+.�*��.( �G��� 3�/ �� �� � ��� ������ ������� ��� ����+.�*��& �G��� 3�/ � �� � ��� ������ ������� ��� �����+.�0*�� �G��� 3�/ �� �� � ��� ������ ������� ��� �����+.�6/���*�� �G��� 3�/ �� �� � ��� ������ ������� ��� �����6SHFLDO�5XOHV�





O�*$%��2:2Q�*"2N���"�2N���
:KHQ� WKH� %XQGHVZHKU� FRPPLVVLRQHG� WKH�GHYHORSPHQW�SURJUDP� IRU� WKH�ULIOH� WKDW�ZRXOG�HYHQWXDOO\�EHFRPH� WKH� *���� WKH\� DOVR� UHFRJQL]HG� D� QHHG� IRU�DGGLWLRQDO�ILUHDUPV��7KH�*���ZDV�VODWHG�IRU�WKH�IURQW�OLQH�WURRSV�� ZKLFK� ZRXOG� OHDYH� VXSSRUW� XQLWV� WR� UHO\� RQ� WKH�DJLQJ� DQG� KHDY\� *�� ULIOHV� DOUHDG\� LQ� LQYHQWRU\�� 7KH�%XQGHVZHKU� UHTXLUHG� D� OLJKWHU� ULIOH� LQ� D� VPDOOHU� FDOLEHU�IRU�WKHVH�WURRSV�ZKR�ZHUH�QRW�H[SHFWHG�WR�DOZD\V�ILJKW�+HFNOHU�	�.RFK�HYHQWXDOO\�SURGXFHG� WKH�*���ULIOH��FRQVLGHUHG�E\�PDQ\�WR�EH�RQH�RI�WKH�ILQHVW�DVVDXOW�ULIOHV� HYHU� EXLOW��'HVLJQHG� DV� D� FRPSDQLRQ� WR� WKH�*����WKH�*��� FRPSOHWHG� LWV� GHYHORSPHQW� F\FOH� LQ� WKH� ����V�DQG� ZDV� RIIHUHG� IRU� VDOH� ZRUOGZLGH� XQWLO� WKH� ULIOH� ZDV�FDQFHOOHG�DORQJ�ZLWK�WKH�*���LQ�WKH�HDUO\�����¶V�7KH� ULIOH� ZDV� GHVLJQHG� WR� PHHW� 1$72�VWDQGDUGV�E\�WDNLQJ�WKH�EHVW�IHDWXUHV�RI�PDQ\�RI�1$72¶V�VWDQGDUGL]HG� ULIOHV�� LQFRUSRUDWLQJ� LW� DOO� LQWR� WKH� ULIOH��7KHVH� IHDWXUHV� LQFOXGH� D� KDPPHU�IRUJHG� SRO\JRQDO�ERUHG�EDUUHO�RSWLPL]HG�IRU�WKH�66����URXQG��D�VLOHQW�EROW�FORVXUH�IRUZDUG� DVVLVW� GHYLFH�� GHHS�GUDZQ� VKHHW� VWHHO�UHFHLYHU��URWDU\�DSHUWXUH�UHDU�VLJKW�ZLWK�IRXU�DGMXVWPHQWV�IURP� ���� WR� ���� PHWHUV�� D� IROGLQJ� FDUU\� KDQGOH��LQWHJUDWHG�HMHFWLRQ�SRUW�GXVW�FRYHU��D�EROW�WKDW�ORFNV�RSHQ�ZKHQ�WKH�ODVW�URXQG�ILUHV��DQG�IXOO�FRPSDWLELOLW\�ZLWK�0���PDJD]LQHV� DQG� 1$72� VWDQGDUG� VFRSH� PRXQWLQJ�V\VWHPV�� DOO� FRPELQHG� ZLWK� WKH� WULHG� DQG� WUXH� +	.�WUDGHPDUN� IHDWXUH� RI� WKHLU� GHOD\HG� UROOHU� ORFNLQJ� UHFRLO�GHVLJQ�� 7KH� ULIOH� ZDV� ILWWHG� ZLWK� D� WKUHH� URXQG� EXUVW�WULJJHU�JURXS� �VDIH��VHPL�DXWR����URXQG�EXUVW�� IXOO�DXWR���7KH�WULJJHU�JURXS�ZDV�IXOO\�LQWHJUDWHG�ZLWK�WKH�SLVWRO�JULS��D� IHDWXUH�ZKLFK�ZRXOG� DOORZ� IRU� WKH�*��� WULJJHU� JURXS�VZDSSLQJ� IHDWXUH���DQG�D PHFKDQLFDO�EXUVW� UDWH�FRXQWHU�WKDW� UHVHW� WR� ]HUR� ZLWK� HDFK� UHOHDVH� RI� WKH� WULJJHU��3UHYLRXV� EXUVW� PHFKDQLVPV� GLG� QRW UHVHW� WR� ]HUR� XQWLO�WKUHH� URXQGV�ZHUH� ILUHG��PHDQLQJ�D�EXUVW�FRXOG� ILUH� WZR�URXQG��ZKLFK�ZRXOG�IRUFH�WKH�QH[W�EXUVW�WR�ILUH�RQH�URXQG��:LWK�WKLV�QHZ�PHFKDQLVP��WKH�*���FRXOG�ILUH�WZR�URXQGV�LQ�D�EXUVW��DQG�ZLWK� WKH�FRXQWHU�UHVHW�DXWRPDWLFDOO\�� WKH�QH[W�EXUVW�ZRXOG�ILUH�WKUHH�URXQGV�7KH�ULIOH�ZDV�GHVLJQHG�WR�ZLQ�RYHU�XVHUV�RI�WKH�0����,W�LV�FDSDEOH�RI�HYHU\WKLQJ�WKH�0���FDQ�GR��EXW�LQ�D�VRPHZKDW�KHDYLHU�DQG�PRUH�UREXVW�SDFNDJH��:KDW�NLOOHG�WKH�*���ZDV�WKH�SULFH��,W�VROG�WR�8�6��ODZ�HQIRUFHPHQW�DW�D� FRVW�RI ������SHU� XQLW��(YHQ� WKRXJK� WKH�*���ZDV� RI�VXFK� KLJK� TXDOLW\� DV� WR� EH� ZRUWK� HYHU\� VLQJOH� SHQQ\�VSHQW� RQ� LW�� JRYHUQPHQW� EX\HUV� ZDQW� TXDQWLW\� IRU� WKHLU�GROODU��QRW�TXDOLW\��7KH�VDPH�ZDG�RI�FDVK�FRXOG�LQVWHDG�EX\� WKUHH� QHZ� 0��$�V� RU� EX\� D� GR]HQ� VXUSOXV� 0��V�IURP�WKH�86�PLOLWDU\��7KH�*��� OLQH�KDV�ORQJ�VLQFH�EHHQ�FDQFHOOHG�E\�+HFNOHU�	�.RFK��UHSODFHG�E\�WKH�*���7KH� *��� ZDV� SURGXFHG� LQ� D� QXPEHU� RI�YDULDQWV��)LUVW�ZDV� WKH�*����7KLV�ZDV� WKH�VWDQGDUG� ULIOH�ZLWK�D� IXOO� OHQJWK�EDUUHO�RSWLPL]HG� IRU� WKH�66����� ,W�ZDV�DYDLODEOH� ZLWK� D� IL[HG� VWRFN�� 7KH�*��$�� ZDV� LGHQWLFDO��EXW�ZLWK�D�EDUUHO�RSWLPL]HG�IRU�WKH�0����7KH�*��$��ZDV�D�GHVLJQ�UHYLVLRQ�RI� WKH�ULIOH��PRGLI\LQJ� LW� ZLWK� D� FROODSVLEOH� VWRFN�� URXQGHG� IRUHDUP�KDQG� JXDUG� DQG� ILWWLQJ� WKH� ULIOH� ZLWK� +HFNOHU� 	� .RFK¶V�RZQ SURSULHWDU\� VFRSH�PRXQWLQJ� V\VWHP�� 7KH� ULIOH� ZDV�ILWWHG�ZLWK�D�EDUUHO�RSWLPL]HG�IRU�WKH�66�����7KH�*��$��ZDV� LGHQWLFDO� WR� WKH� *��$��� EXW� ILWWHG� ZLWK� D� EDUUHO�RSWLPL]HG�WR�WKH�0����URXQG�7KH� VHFRQG� YDULDQW� ZDV� WKH� *��.�� D� VKRUW�EDUUHOHG� FDUELQH� IRUPDW�� DOVR� DYDLODEOH� ZLWK� D� IL[HG� RU�FROODSVLQJ� VWRFN�� 7KH� ULIOH� DOVR� KDG� $��� $��� DQG� $��YDULDQWV��DOO�ILWWHG�ZLWK�WKH�VDPH�PRGLILFDWLRQV�DV�WKH�IXOO�VL]HG�*���ULIOHV�RI�WKH�VDPH�YDULDWLRQ�7KH� WKLUG� YDULDQW� ZDV� WKH� *��7*6� �7DFWLFDO�*URXS� 6XSSRUW��� ZKLFK� ZDV� D� *�� ZLWK� DQ� DOWHUHG�IRUHDUP� WKDW� DOORZHG� WKH� PRXQWLQJ� RI� DQ� +.���XQGHUEDUUHO� ��PP� JUHQDGH� ODXQFKHU�� $QG� RI� WKH� HLJKW�H[LVWLQJ�YDULDQWV�RI�WKH�ULIOH�FRXOG�EH�ILWWHG�ZLWK�WKH�+.���DQG� JLYHQ� WKH� DGGLWLRQDO� GHVLJQDWLRQ� RI� ³7*6´�� VR� D�

:HDSRQ *HZHKU�*���0DQXIDFWXUHU +HFNOHU�	�.RFK <HDU ���������1DWLRQ *HUPDQ\&DOLEHU ����PP�1$72 0DJV ����������$FFXUDF\ *URXS �����FP 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ *HZHKU�*���$�0DQXIDFWXUHU +HFNOHU�	�.RFK <HDU ���������1DWLRQ *HUPDQ\&DOLEHU ����PP�1$72 0DJV ����������$FFXUDF\ *URXS �����FP 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ *HZHKU�*���$�0DQXIDFWXUHU +HFNOHU�	�.RFK <HDU ���������1DWLRQ *HUPDQ\&DOLEHU ����PP�1$72 0DJV ����������$FFXUDF\ *URXS �����FP 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ��NJ 0% �/HQJWK ���PP�RSHQ�����PP�FROODSVHG %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ *HZHKU�*���$�0DQXIDFWXUHU +HFNOHU�	�.RFK <HDU ���������1DWLRQ *HUPDQ\&DOLEHU ����PP�1$72 0DJV ����������$FFXUDF\ *URXS �����FP 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ��NJ 0% �/HQJWK ���PP�RSHQ�����PP�FROODSVHG %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ *HZHKU�*���$��7*6��([DPSOH�&RQILJ��0DQXIDFWXUHU +HFNOHU�	�.RFK <HDU ���������1DWLRQ *HUPDQ\&DOLEHU ����PP�1$72 0DJV ����������$FFXUDF\ *URXS ���FP 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ���PP�RSHQ�����PP�FROODSVHG %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV 7KH�+.���DGGV������NJ�WR�WKH�VWRFN�ULIOH¶V�ZHLJKW�
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:HDSRQ *HZHKU�*���.0DQXIDFWXUHU +HFNOHU�	�.RFK <HDU ���������1DWLRQ *HUPDQ\&DOLEHU ����PP�1$72 0DJV ����������$FFXUDF\ *URXS ���FP 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ *HZHKU�*���.$�0DQXIDFWXUHU +HFNOHU�	�.RFK <HDU ���������1DWLRQ *HUPDQ\&DOLEHU ����PP�1$72 0DJV ����������$FFXUDF\ *URXS ���FP 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ *HZHKU�*���.$�0DQXIDFWXUHU +HFNOHU�	�.RFK <HDU ���������1DWLRQ *HUPDQ\&DOLEHU ����PP�1$72 0DJV ����������$FFXUDF\ *URXS ���FP 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ���PP�RSHQ�����PP�FROODSVHG %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ *HZHKU�*���.$�0DQXIDFWXUHU +HFNOHU�	�.RFK <HDU ���������1DWLRQ *HUPDQ\&DOLEHU ����PP�1$72 0DJV ����������$FFXUDF\ *URXS ���FP 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ���PP�RSHQ�����PP�FROODSVHG %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ *HZHKU�*���.��6$6�6QLSHU�&RQILJ��0DQXIDFWXUHU +HFNOHU�	�.RFK <HDU ���������1DWLRQ *HUPDQ\&DOLEHU ����PP�1$72 0DJV ����������$FFXUDF\ *URXS ���FP 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ����PP�IL[HG���������PP�IROGLQJ %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV )LWWHG�Z��VFRSH�	�ELSRG��1R�JXQVPLWKLQJ�DSSOLHG�

*��.$��ZLWK�DQ�+.���ZDV�D�*��.$��7*6��7KH�+.��� LV�DQ� ROGHU� GHVLJQ� E\� +HFNOHU� 	� .RFK�� PDGH� WR� ILW� WKH� *��RULJLQDOO\�� DQG� WKH� +.��� DQG� *��� ULIOHV� PDGH� WR� ILW� WKH�+.����7KH�ODXQFKHU�ILUHV�DQ\�1$72�VWDQGDUG����[���PP�ORZ� LPSXOVH�YHORFLW\� JUHQDGHV�� 8QOLNH� WKH� 0���¶V� VOLGH�IRUZDUG� EDUUHO� EUHHFK� V\VWHP�� WKH� +.��� EDUUHO� WLOWV�GRZQZDUG�� DOORZLQJ� LW� WR� DFFRPPRGDWH� ORQJHU� FDUWULGJHV�WKDQ�WKH�0�����1R�WRROV�DUH�UHTXLUHG�WR�PRXQW�DQ�+.���RQ�D� FRPSDWLEOH� ULIOH�� 7KH� +.��� VHOOV� DW� D� ZKRSSLQJ� ������HDFK� ,Q�DGGLWLRQ�WR�WKHVH�VWDQGDUG�IHDWXUHV��+HFNOHU 	�.RFK� DOVR� SURGXFHG� DQ� RSWLRQDO� ELSRG� IRU� WKH� ULIOH��ZKLFK�ZHLJKHG������NLORJUDPV��7KH�KLJK�TXDOLW\�+	.�ELSRG�ZDVQ¶W�D�QHFHVVLW\� WR�EX\��KRZHYHU��DV� WKH� ULIOH�ZDV�GHVLJQHG� WR�DFFHSW� DQ\� ELSRG� PDQXIDFWXUHG� IRU� WKH� 0��� DV� ZHOO��$QRWKHU� RSWLRQDO� FRPSRQHQW�ZDV� D� �[��� WHOHVFRSLF� VLJKW��ZHLJKLQJ� D� OLJKW� ����� NJ�� $JDLQ�� LW� ZDVQ¶W� D� QHFHVVLW\� WR�SXUFKDVH�DV�ORQJ�DV�\RX�ZHUHQ¶W�EX\LQJ�DQ�$��RU�$��PRGHO�ZLWK� WKH� SURSULHWDU\� VFRSH�PRXQWV�� 7KH� HDUOLHU�PRGHOV� RI�WKH� ULIOH� ZHUH� ILWWHG� WR� HDVLO\� PRXQW� RSWLFDO� HTXLSPHQW�PDQXIDFWXUHG�WR�1$72�PRXQWLQJ�VWDQGDUGV�:KLOH� H[WUHPHO\� UDUH� LQ� PLOLWDU\� RU� ODZ�HQIRUFHPHQW� DUVHQDOV�� WKH�*���GLG� VHH�VRPH�VPDOO� VFDOH�DGRSWLRQ��2QH� RI� WKH�PRVW� QRWDEOH� LV� WKH� XVH� RI� VFRSHG��ELSRG�ILWWHG�*��V�DV� OLJKW�ZHLJKW��VKRUW� UDQJH�VQLSHU� ULIOHV�E\�WKH�%ULWLVK�6$6��,W�LV�DOVR�LQ�LQYHQWRU\�ZLWK�D�ZLGH�DUUD\�RI�RWKHU�VSHFLDO�IRUFHV�DQG�FRXQWHU�WHUURULVP�XQLWV��UDQJLQJ�IURP� WKH�8�6��6SHFLDO�2SHUDWLRQV�&RPPDQG� �62&20�� WR�WKH�,WDOLDQ�1DY\¶V�&20�68%�,1�
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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*�� $5 �� 1 0�2 �����1 � �� 95 ��� ��� ��� �����*��$� $5 �� 1 0�2 �����1 � �� 95 ��� ��� ��� �����*��$� $5 �� 7 0�2 �����1 � �� 95 ��� ��� ��� �����*��$� $5 �� 7 0�2 �����1 � �� 95 ��� ��� ��� �����*��. $5 �� 1 0�2 �����1 � �� 95 ��� ��� ��� �����*��.$� $5 �� 1 0�2 �����1 � �� 95 ��� ��� ��� �����*��.$� $5 �� 7 0�2 �����1 � �� 95 ��� ��� ��� �����*��.$� $5 �� 7 0�2 �����1 � �� 95 ��� ��� ��� �����*��$��7*6�± *��$��5LIOH $5 �� 1 0�2 �����1 � ��

��>66@����>%@����>$@�����>&@
95 ���*��$��7*6�± +.���*/ $&& � 1 0 ��PP�* � � � 95 ��� ���� ���� �����

6$6�*���6QLSHU�5LIOH 61 �� 1 0�2 �����1 � �� ��>66@����>%@����>$@�����>&@ 95 ��� ���� ���� �����
6SHFLDO�5XOHV
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ*�� �G�� �� EDOOLVWLF ��� 6$�%�$ �� /UJ ���� �� 0LO�����*��$� �G�� �� EDOOLVWLF ��� 6$�%�$ �� /UJ ���� �� 0LO�����*��$� �G�� �� EDOOLVWLF ��� 6$�%�$ �� /UJ �� �� 0LO�����*��$� �G�� �� EDOOLVWLF ��� 6$�%�$ �� /UJ �� �� 0LO�����*��. �G�� �� EDOOLVWLF ��� 6$�%�$ �� /UJ � �� 0LO�����*��.$� �G�� �� EDOOLVWLF ��� 6$�%�$ �� /UJ � �� 0LO�����*��.$� �G�� �� EDOOLVWLF ��� 6$�%�$ �� /UJ ��� �� 0LO�����*��.$� �G�� �� EDOOLVWLF ��� 6$�%�$ �� /UJ ��� �� 0LO�����*��$��7*6�± *��$��5LIOH �G�� �� EDOOLVWLF ��� 6$�%�$ �� /UJ ���� �� 0LO�����*��$��7*6�± +.���*/ �G���¶�U� � VODVKLQJ ��� 66 � /UJ � � �6$6�*�� 6QLSHU�5LIOH �G�� �� EDOOLVWLF ��� 6$�%�$ �� /UJ ���� �� 0LO�����6SHFLDO�5XOHV
)8'*( :HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV*�� �� 6$��%��$��& *RRG *UHDW � ����� :HOO�&UDIWHG*��$� �� 6$��%��$��& *RRG *UHDW � ����� :HOO�&UDIWHG*��$� �� 6$��%��$��& *RRG *UHDW � ����� :HOO�&UDIWHG*��$� �� 6$��%��$��& *RRG *UHDW � ����� :HOO�&UDIWHG*��. �� 6$��%��$��& )DLU *RRG � ����� :HOO�&UDIWHG*��.$� �� 6$��%��$��& )DLU *RRG � ����� :HOO�&UDIWHG*��.$� �� 6$��%��$��& )DLU *RRG � ����� :HOO�&UDIWHG*��.$� �� 6$��%��$��& )DLU *RRG � ����� :HOO�&UDIWHG*��$��7*6�± *��$��5LIOH �� 6$��%��$��& *RRG *RRG � ����� :HOO�&UDIWHG*��$��7*6�± +.���*/ � 66 )DLU )DLU � �������6$6�*���6QLSHU�5LIOH �� 6$��%��$��& *RRG *UHDW � ����� :HOO�&UDIWHG6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV*�� �G��� 3�/ �� � � ��� ������ �� ��� �����*��$� �G��� 3�/ �� � � ��� ������ �� ��� �����*��$� �G��� 3�/ �� � � ��� ������ �� ��� �����*��$� �G��� 3�/ �� � � ��� ������ �� ��� �����*��. �G��� 3�/ �� �� � ��� ������ �� ��� �����*��.$� �G��� 3�/ �� �� � ��� ������ �� ��� �����*��.$� �G��� 3�/ �� �� � ��� ������ �� ��� �����*��.$� �G��� 3�/ �� �� � ��� ������ �� ��� �����*��$��7*6�± *��$��5LIOH �G��� 3�/ �� � � ��� ������ �� ���� �����*��$��7*6�± +.���*/ �G� 3�/ � � � ��� � �6$6�*���6QLSHU�5LIOH �G��� 3�/ �� �� � ��� ������ �� ���� �����6SHFLDO�5XOHV�



Q��*"��-2NFZ
$ERXW� ILYH� \HDUV� DJR�� WKHUH� ZDV� D� ELJ� IXVV�DERXW� D� WLQ\� OLWWOH� QHZ� JXQ� WKDW� WHUURULVWV� FRXOG� XVH�� ,W�ORRNV� DV� KDUPOHVV� DV� DQ\� NH\FKDLQ� DQG� FRXOGQ¶W� EH�LGHQWLILHG�E\� [�UD\V�DW� WKDW� WLPH��;�UD\V�GHWHFW� WKH� LWHP��EXW� WKH� VPDOO� VL]H� PDGH� LW� YHU\� GLIILFXOW� WR� SURSHUO\�LGHQWLI\��0HWDO�GHWHFWRUV�DOVR�GLG�QRW�SLFN�XS�WKH�ZHDSRQ�XQOHVV�WKH�VHQVLWLYLW\�ZDV�VHW�WR�KLJK�7KHVH� %XOJDULDQ�PDGH� ZHDSRQV� ZHUH�DSSDUHQWO\�EDVHG�RQ�DQ�ROG�:RUOG�:DU� ,,�GHYHORSHG�IRU�WKH�26$��DV�DQ�LQVWUXFWLRQ�ERRNOHW�FRQILVFDWHG�ZLWK�RQH�RI�WKHVH�JXQV�LQ�$XVWUDOLD�ODEHOHG�LW�DV�DQ�³26$�GRXEOH�ORDGHU�JDV�VLJQDOLQJ�GHYLFH�IRU�VHOI�GHIHQVH´��7KH�DFWXDO�RULJLQDO�� LI� VXFK� H[LVWHG�� ZDV� OLNHO\� D� ODUJHU� GHYLFH� WKDW�SUREDEO\�ILUHG���PP�VLJQDO�IODUHV�+RZHYHU�� WKHVH� VPDOO� GHYLFHV�� PHDVXULQJ� D�PHUH����PP�[����PP�[����PP��PDNH�HIILFLHQW�WZR�VKRW�����FDOLEHU�GHUULQJHUV��7KH�ERG\�EUHDNV�DSDUW�WR�DOORZ�EXOOHWV�WR�EH�VHDWHG�LQ�WKH�IURQW�KDOI�DQG�WKHQ�VHFXUHG�ZLWK�D�VWXUG\�ORFNLQJ�PHFKDQLVP��7KH�NH\�ULQJ�IXQFWLRQV�DV�WKH�FRFNLQJ�OHYHU�E\�SXOOLQJ�LW�EDFN�XQWLO�LW ORFNV��(DFK�EDUUHO�KDV�D�VHSDUDWH�SXVK�EXWWRQ�WULJJHU��DQG�FDQ�EH�ILUHG�LQ�DQ\�RUGHU��2QFH�RQH�EDUUHO�LV�ILUHG��WKH�FRFNLQJ�OHYHU�QHHGV�WR�EH�SXOOHG�EDFN�DJDLQ�LQ�RUGHU�WR�ILUH�WKH�VHFRQG�EDUUHO��7KH�JXQ�LV�OHWKDO�WR�D�UDQJH�RI����PHWHUV�$W�D�FRVW�RI���� WR������WKHVH�JXQV�EHFDPH�ZLGHO\�DYDLODEOH�WKURXJKRXW�VRXWKHUQ�(XURSH��DV�ZHOO�DV�(QJODQG�DQG�$XVWUDOLD�

:HDSRQ .H\FKDLQ�*XQ0DQXIDFWXUHU 8QNQRZQ <HDU ���������1DWLRQ %XOJDULD&DOLEHU ����$&3 0DJV �$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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:HDSRQ 7\SH $&& &RQ $Y &DOLEHU '0 $PPR 5DWH�RI�)LUH 5HO
(IIHFW��5DQJH��PHWHUV�

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW.H\FKDLQ�*XQ (; �� 3 2 ����$&3 �� � 66 85 �� ��� ���� ���6SHFLDO�5XOHV

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ.H\FKDLQ�*XQ �G� �� EDOOLVWLF �� 66 � 6P � � %0 ����6SHFLDO�5XOHV 5HVWULFWLRQ�&DWHJRU\��%0��7KLV�LQGLFDWHV�D�ZHDSRQ�WKDW�LV�HIIHFWLYHO\�LOOHJDO�ZRUOGZLGH��DQG�PXVW�EH�REWDLQHG�H[FOXVLYHO\�WKURXJK�D�EODFN�PDUNHWHU��VKDG\�JXQ�GHDOHU��RU�RWKHU�LOOLFLW�FULPLQDO�UHVRXUFH�

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV.H\FKDLQ�*XQ � 66 7HUULEOH 7HUULEOH � ���6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV.H\FKDLQ�*XQ �G��� 3�/ �� �� � �� � � ���� ���6SHFLDO�5XOHV�
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'HVLJQHG� IRU� 3ROLVK� 6SHFLDO� )RUFHV�� WKLV�ZHDSRQ�ZDV�RQH�RI�WKH�OLJKWHVW�60*V�LQ�WKH�ZRUOG�ZKHQ�LW� ZDV� LQWURGXFHG� LQ� ������ $� \HDU� ODWHU�� LW� ZHQW� LQWR�VHUYLFH� DV� WKH� �PP� SP� Z]�� ����� ��PP� 60*� PRGHO��������7KH�ZHDSRQ�ZDV�XVHG�E\�VSHFLDO� IRUFHV��SROLFH��DQG� DV D� 3':� IRU� YHKLFOH� FUHZV��:KLOH� VSHFLDO� IRUFHV�KDYH�PRYHG�WR�PRUH�PRGHUQ�ZHDSRQV��WKH�30����LV�VWLOO�FRPPRQ�DV�D�SROLFH�ZHDSRQ�RU�PLOLWDU\�3':�DQG�PDQ\�KDYH�IRXQG�WKHLU�ZD\�LQWR�WKH�KDQGV�RI�WHUURULVWV��KDYLQJ�EHHQ� WKH� WHUURULVW�ZHDSRQ�RI� FKRLFH� LQ� WKH� VHLJH� RI� WKH�,UDQLDQ�HPEDVV\�LQ�/RQGRQ�LQ������7KH� ZHDSRQ� LV� EORZEDFN� RSHUDWHG�� PDGH�HQWLUHO\� RI� KLJK� TXDOLW\� VWHHO�� ZLWK� D� VWDPSHG� UHWUDFWLQJ�VKHHW� PHWDO� VWRFN� DQG� D� IROGLQJ� SODVWLF� IRUHJULS�� ,W� LV�FDSDEOH� RI� VHOHFWLYH�RU� IXOO� DXWR� ILUH�� GHWHUPLQHG� E\� WKH�GHSWK�RI�WKH�WULJJHU�SXOO��OLNH�PDQ\�6WH\U�ZHDSRQV��UDWKHU�WKDQ�XVLQJ�D�VHOHFWRU�VZLWFK��7KH�PDQXDO�VDIHW\� LV�RQ� WKH� OHIW��DERYH�WKH�SLVWRO�JULS��7KH�HORQJDWHG�QRVH�RI� WKH�VOLGH�DFWV�DV�D�PX]]OH� IOLS�FRPSHQVDWRU�DQG�FDQ�EH�XVHG�WR�FRFN�WKH�ZHDSRQ�RQH�KDQGHG E\�SUHVVLQJ�WKH�JXQ�DJDLQVW�D�VWDWLRQDU\�KDUG�VXUIDFH��7KH�VLJKWV�DUH�UHODWLYHO\�XVHOHVV��EHLQJ�PRXQWHG�DWRS�WKH�VOLGH��$��PP�3DUDEHOOXP�YHUVLRQ�RI�WKH�ZHDSRQ�ZDV�PDQXIDFWXUHG�LQ�YHU\�OLPLWHG�TXDQWLWLHV�LQ������7KH�ZHDSRQ�VKLSSHG�IURP�WKH�IDFWRU\�ZLWK�D�FDUU\LQJ�KDUQHVV��FDQYDV�KROVWHU��PDJD]LQH�SRXFK��FOHDQLQJ�NLW�DQG�IRXU�PDJD]LQHV�������URXQG�������URXQG��

:HDSRQ �PP�30�Z]����0DQXIDFWXUHU <HDU ���������1DWLRQ 3RODQG&DOLEHU �PP�0DNDURY���PP�3DUDEHOOXP 0DJV ������$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ���PP�����PP�XQIROGHG %XUVW �5DQJH (IIHFW� ���P $XWR ���0D[� ���P &\FOLF ���1RWHV
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$V� D� VPDOO� LVODQG� QDWLRQ� VWDWH� VXUURXQGHG� E\� D�QXPEHU� RI� QDWLRQV� WKDW� FRXOG� SRWHQWLDOO\� SURYH� KRVWLOH� LQ�FRPLQJ� GHFDGHV�� SDUWLFXODUO\� ,QGRQHVLD� ZLWK� LWV� JURZLQJ�LQWHUQDO� ,VODPLF� LQIOXHQFHV�� 6LQJDSRUH� KDV� D� YHU\� VWURQJ�QHHG�WR�PDLQWDLQ�D�ZHOO�HTXLSSHG�PLOLWDU\�LQ�WKH�KRSHV�WKDW�PLOLWDU\� TXDOLW\� FDQ� RIIVHW� PLOLWDU\� TXDQWLW\� SRVVHVVHG� E\�VXUURXQGLQJ� QDWLRQV�� DV� VHHPV� WR� EH� WKH� FDVH� ZKHQHYHU�WKH�8QLWHG�6WDWHV�LV�LQYROYHG�LQ�DUPHG�FRQIOLFW�:LWK�WKDW�LQ�PLQG��WKH�6LQJDSRUHDQ�PLOLWDU\�EHJDQ�UHDUPLQJ� LQ� ������ DGRSWLQJ� WKH� 6$5���� DV� WKH� VWDQGDUG�DVVDXOW�ULIOH��JUDGXDOO\� UHSODFLQJ�LWV�VWRFNV�RI�6$5�����65�����DQG�DJLQJ�0��6���6LQJDSRUHDQ�PDQXIDFWXUHG�0��$���DVVDXOW�ULIOHV��7KH�6$5����LV�DOVR�RIIHUHG�IRU�H[SRUW�DQG�ODZ�HQIRUFHPHQW�VDOHV�7KH�6$5���� LV�D�����PP�DVVDXOW� ULIOH�GHVLJQHG�WR� VXLW� WKH� VPDOOHU� EXLOG� RI� WKH� VROGLHUV� RI� WKH� 6LQJDSRUH�PLOLWDU\��7KH� 6$5���� LV�D�EXOOSXS� ULIOH�GHVLJQHG�VLPLODU� WR�WKH�6WH\U�$8*�IDPLO\�RI�DVVDXOW�ULIOHV��7KH�ULIOH� LV�VWLOO�YHU\�PXFK� XQWHVWHG� E\� WKH� ZRUOG¶V� JRYHUQPHQW�� EXW� WKH� IHZ�H[LVWLQJ� UHYLHZV�VHHP� IDYRUDEOH�� LQGLFDWLQJ� WKH�ZHDSRQ� LV�FRPIRUWDEOH� WR�FDUU\�DQG� ILUH�� ORZ�RQ� UHFRLO��DQG�DFFXUDWH��7KH\�DOVR�WHQG�WR�FLWH�WKH�VDPH�WZR�IODZV��7KH�ILUVW�IODZ�LV�WKH� ODFN� RI� SURYLVLRQ� IRU� OHIW�VLGH� HMHFWLRQ�� D� IHDWXUH� WKDW�H[LVWV� DQG� YHU\� QHDUO\� DOO� RWKHU� EXOOSXS� FRQILJXUHG� ULIOHV��7KLV�LV�DPXVLQJ��FRQVLGHULQJ�WKH�ULIOH¶V�YDULRXV�FRQWUROV�DUH�DPELGH[WURXV��7KH�VHFRQG�IODZ�LV�WKH�PDJD]LQH��:KLOH�WKH�WUDQVSDUHQW�PDJD]LQHV�DUH� IDYRUDEOH� IRU� WKH�DELOLW\� WR� VHH�KRZ�PDQ\�URXQGV�UHPDLQ�DW�D�JODQFH��WKH\�DUH�SURSULHWDU\��UDWKHU� WKDQ� EHLQJ� 67$1$*� RU� 1$72� VWDQGDUG�FRPSOLDQW��7KLV� YHU\� IDFW� GRRPV� DOPRVW� DOO� LQWHUQDWLRQDO� VDOHV� RI� WKH�ZHDSRQ�� HVSHFLDOO\� FRQVLGHULQJ� WKH� KXJH� LQWHUQDWLRQDO�PLOLWDU\� PDUNHW� WKHUH� ZRXOG� EH� IRU� OLJKWHU�� WUDQVSDUHQW�67$1$*� ����PP PDJD]LQHV�� $GGLWLRQDOO\�� PDQ\� XVHUV�FRPSODLQ�WKDW�WKH�PDJD]LQHV�FDQQRW�EH�HMHFWHG�E\�WKH�ULJKW�KDQG��JUHDWO\� VORZLQJ� UHORDGLQJ��6LQFH� WKHQ�� LW� VHHPV� WKDW�WKH� ULIOH�KDV�KDG�VRPH�PRGLILFDWLRQ��ZLWK�PRGHOV�DYDLODEOH�FDSDEOH�RI�DFFHSWLQJ�0���PDJD]LQHV��,W�LVQ¶W�VXUSULVLQJ�WKDW�WKH� 6LQJDSRUH� PLOLWDU\� ZRXOG� GHPDQG� WKLV� PRGLILFDWLRQ��FRQVLGHULQJ� WKH� ULIOH� LV� H[SHFWHG� WR� UHSODFH� WKHLU� 0��6��ULIOHV� 2WKHUZLVH��WKH�ULIOH�UHSUHVHQWV�D�JRRG�H[DPSOH�RI�WKH�PDLQVWUHDP�RI� WXUQ�RI�WKH�FHQWXU\� ILUHDUPV�WHFKQRORJ\��,W� LV� D� EXOOSXS� ULIOH� IHG� IURP� D� GHWDFKDEOH� ER[�PDJD]LQH��XVLQJ� RQH� RI� WKH� PRVW� FRPPRQ� DQG� FRQYHQWLRQDO� JDV�RSHUDWHG�� URWDWLQJ� EROW� ORFNHG� DFWLRQV� DYDLODEOH�� XVLQJ�FRQFHSWV�PRGLILHG� IURP� WKH� V\VWHPV� IRU� WKH�0��� DQG� WKH�$.�����7KH�ZHDSRQ�XVHV�D�SRRUO\�SODFHG�FURVV�EROW�SXVK�EXWWRQ� W\SH� VDIHW\� WKDW� DOORZV� VHOHFWLRQ� RI� VHPL�DXWR� DQG�IXOO� DXWR� ILUH�� �7KH�ZHDSRQ� LWVHOI� LV�DVVHPEOHG�XVLQJ�SXVK�SLQV�� VR� WKDW� LW� FDQ� EH� VWULSSHG� ZLWKRXW� WKH� QHHG� IRU� DQ\�VSHFLDO� WRROV�� 7KH� ZHDSRQ� GRHV� LQFOXGH� D� IHZ� PLQRU�LQQRYDWLRQ�� OLNH� D� QRQ�UHFLSURFDWLQJ�� IROG�DZD\� UHFKDUJLQJ�KDQGOH� DQG� D� .HYODU� ODPLQDWH� SODWH� UHLQIRUFHG� XSSHU�UHFHLYHU�VDIHW\�V\VWHP�GHVLJQHG� WR�SURWHFW� WKH�XVHU¶V� IDFH�DQG� KHDG LQ� WKH� HYHQW� RI� D� FDVH� UXSWXUH�� H[SORVLRQ� RU�SUHPDWXUH�FRRNRII�GHWRQDWLRQ�LQVLGH�WKH�JXQ��7KH�ULIOH�DOVR�KDV�OHVV�UHFRLO�WKDQ�DQ�0���$��ULIOH�$GGLWLRQDOO\��WKH�PDQXIDFWXULQJ�SURFHVV�LV�DOPRVW�HQWLUHO\�FRPSXWHU�FRQWUROOHG��ERWK�HQKDQFLQJ�TXDOLW\�DV�ZHOO�DV�SDUWV�H[FKDQJHDELOLW\��$�ORW�RI�FRPSRQHQWV�DUH�IRUPHG�RI�YLEUDWLRQ�ZHOGHG� SRO\PHU� FRPSRQHQWV� ZLWK� DSSURSULDWH�FRPSRVLWH�RU�VWHHO�UHLQIRUFHPHQW�DW�VWUHVV�SRLQWV��UHVXOWLQJ�LQ�D�ULIOH�WKDW�FDQ�EH�EHDWHQ�WR�KHOO�ZLWKRXW�ORVLQJ�LWV�]HUR�RQ�WKH� VLJKWV� RU� ODVHU� DLPLQJ�PRGXOH��2II� WKH� DVVHPEO\� OLQH��WKH� ULIOH�QHHGV�QR� ILQH� WXQLQJ��HLWKHU��$�ZULWHU� IRU�-DQH¶V� ,QIRUPDWLRQ�*URXS��XQWUDLQHG�ZLWK� WKH�ZHDSRQ��ZDV�KDQGHG�D� ULIOH� VWUDLJKW�RII� WKH�IDFWRU\�OLQH��DORQJ�ZLWK�VHYHUDO�PDJD]LQHV�RI�DPPXQLWLRQ��DQG�PDQDJHG�D�����FDVXDOW\�UDWH�RQ�UDSLG�ILUH�WDUJHW�DFTXLVLWLRQ�DW�����PHWHUV�DQG�XQGHU��$QRWKHU�ZULWHU��WKLV�WLPH�RQH�HPSOR\HG�E\�WKH�6LQJDSRUHDQ�PLOLWDU\��WRRN�KLV�GDXJKWHU�WR�D�GHPRQVWUDWLRQ�RI�WKH�ULIOH��7KH���\HDU�ROG�JLUO��ZKR�KDG�QHYHU�ILUHG�D�ULIOH�EHIRUH��KLW����RI����WDUJHWV�DW�����PHWHUV�ZLWK�D�6$5����7KH�ULIOH�LV�DYDLODEOH�LQ�VHYHUDO�PRGHOV��7KH�ILUVW�LV WKH�VWDQGDUG�6$5�����ZKLFK�LQFOXGHV�DQ� LQWHJUDWHG�FDUU\�KDQGOH�ZLWK�D�EXLOW� LQ����;� WHOHVFRSLF� VLJKW� WKDW� DOVR� LQFOXGHV�PROGHG�HPHUJHQF\�VLJKWV�� ,W� DOVR� LQWHJUDWHV� D� µ$$¶�EDWWHU\� SRZHUHG� ODVHU�DLPLQJ�PRGXOH�ZLWK� WKH�IRUHJULS��FRPSOHWH�ZLWK�D�SXVK�VZLWFK��7KH�/$0�FDQ�HPLW�,5�RU�YLVLEOH�WDUJHW�SRLQWV��7KH�ULIOH�VKLSV�ZLWK�D�FOHDQLQJ�NLW��VOLQJ��DQG�RQH�PDJD]LQH��,W�LV�DYDLODEOH�ZLWK�D�EDUUHO�DSSURSULDWH�IRU�ROG�9LHWQDP�HUD�0����DPPXQLWLRQ�RU�IRU�WKH�QHZHU�66����DPPXQLWLRQ��DV�DUH�WKH�RWKHU�YDULDQWV�RI�WKH�ULIOH�

:HDSRQ 6$5���0DQXIDFWXUHU 6LQJDSRUH�7HFKQRORJLHV�.LQHWLFV <HDU �����1DWLRQ 6LQJDSRUH&DOLEHU �����[���PP�1$72 0DJV ��$FFXUDF\ *URXS 02$.LOO ���#���P9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ 6$5����3�RU�6$5����3�5$,/0DQXIDFWXUHU 6LQJDSRUH�7HFKQRORJLHV�.LQHWLFV <HDU �����1DWLRQ 6LQJDSRUH&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 /RDGHG�ZHLJKW�GRHV�QRW�LQFOXGH�D�VFRSH
:HDSRQ 6$5����006�RU�6$5����5,60DQXIDFWXUHU 6LQJDSRUH�7HFKQRORJLHV�.LQHWLFV <HDU �����1DWLRQ 6LQJDSRUH&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
:HDSRQ 6$5����*/0DQXIDFWXUHU 6LQJDSRUH�7HFKQRORJLHV�.LQHWLFV <HDU �����1DWLRQ 6LQJDSRUH&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 &RPHV�ILWWHG�ZLWK�HLWKHU�DQ�0����RU�&,6���*/�
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7KH�VHFRQG�LV�WKH�6$5����3�RU�6$5����3�5$,/��ZKLFK�UHSODFHV�WKH�LQWHJUDWHG�FDUU\�KDQGOH�ZLWK�D�3LFDWLQQ\�UDLO� IRU�PRXQWLQJ�D�ZLGH�YDULHW\�RI�RSWLFV��,Q�RUGHU�WR�ILW�WKH�UDLO��WKH�ULIOH�ZDV�PRGLILHG�VR�WKDW�WKH�UHFKDUJLQJ� KDQGOH� H[WHQGV� WR� WKH� OHIW� VLGH� RI� WKH�ZHDSRQ�UDWKHU�WKDQ�XS�IURP�WKH�WRS�RI�WKH�ZHDSRQ��7KH� WKLUG� LV� WKH�VSHFLDO� IRUFHV�YHUVLRQ�� WKH�6$5���� 006� �0RGXODU� 0RXQWLQJ� 6\VWHP��� ZKLFK�UHSODFHV� WKH� LQWHJUDWHG� FDUU\� KDQGOH� DQG� WKH� HQWLUH�IRUHJULS�ZLWK�D�QXPEHU�RI�SLFDWLQQ\�UDLOV�IRU�PRXQWLQJWDFWLFDO� HTXLSPHQW�� VLPLODU� WR� WKH� 0:6� IRU� WKH� 0���DQG�0���/LNH� WKH�6$5����3�� WKLV�PRGHO�DOVR�KDV� WKH�UHFKDUJLQJ� KDQGOH� WR� WKH� OHIW�� 7KLV� PRGHO� ZDV� DOVR�LGHQWLILHG�DV�WKH�6$5����5,6��5DLO�,QWHUIDFH�6\VWHP����7KH�ULIOH�RQO\�FRPHV�ZLWK�RQH�DWWDFKPHQW�IRU�LWV�UDLOV��D�YHUWLFDO�IRUHJULS�7KH�VWDQGDUG�6$5����ZDV�VXSSRVHG�WR�EH�FDSDEOH� RI� EHLQJ� ILWWHG� ZLWK� D� ��PP� JUHQDGH�ODXQFKHU��HLWKHU�WKH�86�PDGH�0����RU�WKH�6LQJDSRUH�PDGH� &,6� ��*/�� 8QIRUWXQDWHO\�� LW� UHTXLUHG�PRGLILFDWLRQ�� OHDGLQJ� WR� WKH� 6$5����*/�� ZLWK� D� QHZIRUHJULS�DOORZLQJ�WKH�PRXQWLQJ�RI�D���PP�XQGHUEDUUHO�ODXQFKHU��7KH�ULIOH�LV�DOVR�ILWWHG�ZLWK�D�TXDGUDQW�VLJKW��,W� LV� VROG� DV� D� ZHDSRQ� ZLWK� WKH� JUHQDGH� ODXQFKHU�SHUPDQHQWO\�DIIL[HG�7KHUH� DUH� DOVR� WZR� DGGLWLRQDO� YDULDQWV� RI�XQNQRZQ� DYDLODELOLW\�� VLQFH� QHLWKHU� LV� FXUUHQWO\� OLVWHG�RQ�WKH�ODWHVW�HGLWLRQ�RI�67.¶V�OLWHUDWXUH��WKRXJK�,�KDYH�KHDUG�D�QXPEHU�RI�6LQJDSRUHDQ�WURRSV�PHQWLRQ�WKHP��6R��,�KDYH�QR�DFFXUDWH�VWDWLVWLFV�IRU�WKHP�DW�WKLV�WLPH��2QH�LV�WKH�6$5����/0*��7KLV�LV�HVVHQWLDOO\�D�6$5����ZLWK�D�KHDY\�EDUUHO�DQG�ELSRG��SOXV�PRGLILFDWLRQ�WR�ILUH�IURP�DQ�RSHQ�EROW��7KH�ODVW�LV�WKH�6$5����66��6KDUS�6KRRWHU��� GHVLJQHG� IRU� WKH� VTXDG¶V� GHVLJQDWHG�PDUNVPDQ�� 7KLV� LV� D� 6$5���� ZKLFK� UHSODFHV� WKH�LQWHJUDWHG� FDUU\� KDQGOH����[� VLJKW� ZLWK� DQ� LQWHJUDWHG�KDQGOH�ZLWK�D��[ VLJKW��,Q�DOO�� WKH�YDULRXV�PRGHOV�RI�WKH�6$5����DOO�VKDUH�DW� OHDVW�D�����FRPPRQDOLW\�RI�SDUWV��7KLV�KDV�OHDG�WR�VSHFXODWLRQ�WKDW�67.�PD\�HYHQWXDOO\�RIIHU�WKH�DELOLW\� WR� SXUFKDVH� RQH� NLW�� FDSDEOH� RI� EHLQJ�UHFRQILJXUHG�DV�DQ\�RQH�RI�WKH�DERYH�ULIOHV��7KH�6$5�����ZKLOH�D�PRGHO�RI�PDLQVWUHDP�ILUHDUPV�WHFKQRORJ\��LV�DOVR�DQ�H[DPSOH�RI�KRZ�VRPHWKLQJ�DYHUDJH�FDQ�EH�PDGH� LQWR� VRPHWKLQJ� LPSUHVVLYH� WKURXJK�DWWHQWLRQ� WR�GHWDLO�GXULQJ�WKH�PDQXIDFWXULQJ�SURFHVV�
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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� &RVW6$5��� $5 �� 7 0 �����1 � �� 67 ��� ���� ���� ����6$5����3 $5 �� 7 0 �����1 � �� 67 ��� ���� ���� �����6$5����006���5,6 $5 � 7 0 �����1 � �� 67 ��� ���� ���� �����6$5����*/�5LIOH $5 �� 7 0 �����1 � �� 67 ���6$5����*/�/DXQFKHU $5 � 7 0 ��PP � � 67 ��� ���� � �����6$5����/0*
 $5 �� 7 0 �����1 � �� 67 ��� ��� � �����6$5����66
 $5 �� 7 0 �����1 � ��

��>66@����>$%@�����>$@�����>&@ 67 ��� ��� ��� �����6SHFLDO�5XOHV 
�7KLV�WZR�ZHDSRQV�DUH�H[WUDSRODWHG�IURP�GDWD�EDVHG�RQ�VLPLODU�/0*�DQG�'HVLJQDWHG�0DUNVPDQ�:HDSRQ�6\VWHPV��6KDUS�6KRRWHU�RU�66�YHUVLRQ�RI�WKH�6$5������7KH\�DUH�E\�QR�PHDQV�RIILFLDO�RU�ILQDO�
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ6$5��� �G� �� EDOOLVWLF �� 6$��$ �� 0G ���OE �� 0LO�����6$5����3 �G� �� EDOOLVWLF �� 6$��$ �� 0G ���OE �� 0LO�����6$5����006���5,6 �G� �� EDOOLVWLF �� 6$��$ �� 0G ���OE �� 0LO�����6$5����*/�5LIOH �G� �� EDOOLVWLF �� 6$��$ �� 0G ���OE6$5����*/�/DXQFKHU �G����¶ � 6ODVKLQJ ��� 66 � � � �� 0LO�����6$5����/0*
 �G� �� EDOOLVWLF �� 6$��$ �� 0G ���OE �� 0LO�����6$5����66
 �G� �� EDOOLVWLF �� 6$��$ �� 0G ���OE �� 0LO�����
6SHFLDO�5XOHV

7KH�6$5����ULIOHV�DUH�FRPSXWHU�PDQXIDFWXUHG�WR�H[DFWLQJ�VSHFLILFDWLRQV��PDNLQJ�WKHP�PDVWHUFUDIW�ZHDSRQV��7KHVH�ULIOHV�DUH�FRQVLGHUHG�WR�EH�RI�XQXVXDOO\�KLJK�TXDOLW\�VWUDLJKW�RII�WKH�DVVHPEO\�OLQH��VR�JLYH��DOO�6$5����D EDVH�HTXLSPHQW�ERQXV�RI����WR�KLW�7KH�GDPDJH�IRU�WKH�JUHQDGH�ODXQFKHU�LV�EDVHG�RQ�XVH�RI�D���PP�+('3�JUHQDGH��ZKLFK�PDQ\�PLOLWDULHV�DUH�VWDQGDUGL]LQJ�WR��7KH�6$5����*/�5LIOH�DQG�6$5����*/�/DXQFKHU�DUH�ERWK�SDUWV�RI�WKH�VDPH�ZHDSRQ�V\VWHP�'XH�WR�D�ODFN�RI�GDWD�DYDLODEOH�RQ�WKHVH�ZHDSRQV�IURP�FXUUHQWO\�DYDLODEOH�UHVRXUFHV��WKH�VWDWLVWLFV�IRU�WKH�/0*�DQG�6KDUS�6KRRWHU��66��YDULDQWV�DUH�H[WUDSRODWHG�IURP�FRPSDULVRQV�WR�VLPLODU�PRGLILFDWLRQV�DSSOLHG�WR�WKH�0����6WH\U�$8*��*DOLO��DQG�RWKHU�DVVDXOW�ULIOHV��$W�WKLV�WLPH��GR�QRW�FRQVLGHU�WKHP�RIILFLDO�RU�ILQDO�
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV6$5��� �� 6$��$ 0HGLRFUH *RRG � ���� :HOO�&UDIWHG6$5����3 �� 6$��$ 0HGLRFUH *RRG � ����� :HOO�&UDIWHG6$5����006���5,6 �� 6$��$ 0HGLRFUH *RRG � ����� :HOO�&UDIWHG6$5����*/�5LIOH �� 6$��$ 0HGLRFUH *RRG � ����� :HOO�&UDIWHG6$5����*/�/DXQFKHU � 66 )DLU *RRG ������¶U�6$5����/0*
 �� 6$��$ )DLU *RRG � ����� :HOO�&UDIWHG6$5����66
 �� 6$��$ )DLU *RRG � ����� :HOO�&UDIWHG6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV6$5��� �G��� 3�/ �� �� � ��� ���� �� ���� ����6$5����3 �G��� 3�/ �� �� � ��� ���� �� ���� �����6$5����006���5,6 �G��� 3�/ �� �� � ��� ���� �� ���� �����6$5����*/�5LIOH �G��� 3�/ �� �� � ��� ���� �� � �����6$5����*/�/DXQFKHU �G� �� � � ��� � �6$5����/0*
 �G��� 3�/ �� �� � ��� ���� �� � �����6$5����66
 �G��� 3�/ �� �� � ��� ���� �� ��� �����6SHFLDO�5XOHV�
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2QFH� WKH� 8QLWHG� 6WDWHV� VWDUWHG� ILJKWLQJ� LQ�:RUOG�:DU� ,�� WKH� GHILFLHQFLHV� RI� WKH� 6SULQJILHOG� 0RGHO������ ULIOH� EHFDPH� ZRHIXOO\� DSSDUHQW�� 7KLV� OHDG� WR� DQ�LPPHGLDWH�VWUXJJOH�WR�FRQYHUW�WKH�EROW�DFWLRQ�0�����LQWR�D� VHPLDXWRPDWLF� ULIOH�� 2I� WKH� QXPHURXV� DWWHPSWV�� RQO\�WKH� 3HGHUVRQ�'HYLFH�ZDV� FRQVLGHUHG� DSSURSULDWH� IRU� D�EDWWOHILHOG� ULIOH��+DG� WKH�)LUVW�:RUOG�:DU� ODVWHG� DQRWKHU�\HDU��WKH�3HGHUVRQ�'HYLFH�SUREDEO\�ZRXOG�KDYH�EHHQ�D�FRPPRQ�SLHFH�RI�HTXLSPHQW�IRU�WKH�GRXJKER\V�+RZHYHU�� WKH�ZDU� HQGHG�ZKHQ� LW� GLG� DQG� WKH�8QLWHG� 6WDWHV� LQVWHDG� VRXJKW� RXW� D� QHZ� ULIOH�� 2YHU� D�GHFDGH� ZRXOG� SDVV� EHIRUH� D� QHZ� ULIOH� ZDV� VHOHFWHG��'XULQJ� WKLV� WLPHIUDPH�� PRVW� RI� WKH� ULIOHV� GHVLJQHG� WR�UHSODFH�WKH�0�����XVHG�D�VHPLDXWRPDWLF�V\VWHP�GULYHQ�E\� WKH�FDUWULGJH�SULPHU��XQWLO� WKH�PLOLWDU\�UHGHVLJQHG�WKH�0�����FDUWULGJH�WR�WKH�0��FDUWULGJH�VSHFLILFDWLRQ��5LJKW�DURXQG� WKLV� VDPH� WLPH�� ZHDSRQV� GHVLJQHU� -RKQ�3HGHUVRQ� GHYHORSHG� DQ� HQWLUHO\� QHZ� FDUWULGJH� LQ� �����FDOLEHU��-RKQ�*DUDQG��ZRUNLQJ�DW�WKH�6SULQJILHOG�$UPRU\�DW�WKLV�WLPH��ZDV�RUGHUHG�WR UHGHVLJQ�RQH�RI�KLV�ULIOHV�IRU�WKLV� QHZ� FDOLEHU�� %HWZHHQ� ����� DQG� ������ WKH� *DUDQG�DQG� 3HGHUVRQ� ����� FDOLEHU� ULIOHV� ZHUH� FRPSHWLWLYHO\�WHVWHG� WR�GHWHUPLQH�ZKLFK�GHVLJQ�ZDV�EHWWHU��)LQDOO\�� LQ������� &KLHI� RI� 6WDII� *HQHUDO� 'RXJODVV� 0DF$UWKXU�VHOHFWHG�*DUDQG¶V�ULIOH�DV�WKH�RIILFLDO�UHSODFHPHQW�IRU�WKH�0������ZLWK�WKH�VWLSXODWLRQ�WKDW�WKH�ULIOH�EH�FRQYHUWHG�WR�KDQGOH�WKH�QHZ�0���������FDUWULGJH�$VWRQLVKLQJO\��*DUDQG�ZDV�DOUHDG\�ZRUNLQJ�RQ�WKLV�YHU\�FKDQJH��DQG� LQ�������SUHVHQWHG�WKH�$UP\�ZLWK�WKH� 6HPL�$XWRPDWLF� 5LIOH�� ���� &DOLEHU�� 7�(��� 7KH� ULIOH�ZRXOG�VHH� IRXU�PRUH�\HDUV�RI�GHYHORSPHQW�DQG�WHVWLQJ��%\�������LW�ZDV�GHFLGHG�WR�GHYHORS�WKH�ULIOH�WR�XVH�D�JDV�RSHUDWHG� VHPL�DXWRPDWLF�PHFKDQLVP� FDOOHG� D� JDV� WUDS��$IWHU�IRXU�\HDUV�RI�GHYHORSPHQW�DQG�WHVWLQJ��WKLV�ULIOH�ZDV�DGRSWHG�E\� WKH�8�6��$UP\�DV� WKH�6HPL�$XWRPDWLF�5LIOH������ &DOLEHU�� 0���� $QG� ZLWK� WKDW� DGRSWLRQ�� WKH� 8QLWHG�6WDWHV�EHFDPH�WKH�ILUVW�QDWLRQ�LQ�KLVWRU\�WR�DGRSW�D�VHPL�DXWRPDWLF� ULIOH� DV� LWV� VWDQGDUG� PLOLWDU\� ULIOH�� 7KH� ULIOH�HQWHUHG� VHUYLFH� ZLWK� LWV� GHFHSWLYHO\� VLPSOH� JDV� WUDS�V\VWHP�DQG�ZDV�PDQXIDFWXUHG�WKXVO\�EHWZHHQ������DQG�������,W�ZDVQ¶W�XQWLO������WKDW�WKH�JDV�WUDS�ZDV�UHSODFHG�DQG� WKH� ILUVW� IRXU� \HDUV� RI� ULIOH� SURGXFWLRQ� ZHUH� UHEXLOW��7KHVH�JDV� WUDS�*DUDQGV�DUH�H[WUHPHO\� UDUH�DQG�SUL]HG�E\�SRVW�ZDU�FROOHFWRUV�7KHVH�HDUO\�*DUDQGV�SURYLGHG�WKHLU�XVHUV�ZLWK�HUUDWLF�RSHUDWLRQ��PHGLRFUH� WR�SRRU�DFFXUDF\��DQG�TXLWH�ORXV\�VFRUHG�LQ�PLOLWDU\�VKRRWLQJ�FRPSHWLWLRQV��7KH�SUHVV�KDG� D� ILHOG� GD\�� ODEHOLQJ� WKH� ULIOH� D� IORS�� D� ERRQGRJJOH��DQG� WKDQNV� WR�D�SULFH� WDJ�RI� �����SHU� ULIOH�� WKUHH� WLPHV�WKH� SULFH� RI� WKH� 0����� DQG� 0����$�� ULIOHV� DOUHDG\� LQ�VHUYLFH�� D� ZDVWH� RI� WD[SD\HU� PRQH\� DQG� D� SROLWLFDO�VFDQGDO��1R�RQH�ZRXOG�H[SHFW�WKDW�LQ�D�IHZ�VKRUW�\HDUV��WKHVH� ULIOHV� ZRXOG� HYHQWXDOO\� EH� KDLOHG� DV� RQH� RI� WKH�ILQHVW�PLOLWDU\�ZHDSRQV�WKH�ZRUOG�KDV�HYHU�SURGXFHG��RQH�RI�WKH�JUHDW�OHDSV�IRUZDUG�LQ�PLOLWDU\�WHFKQRORJ\��7KH�0��ZDV�LVVXHG�ZLWK�RQH�FOLS�WR�LPPHGLDWHO\�ORDG��D�FOHDQLQJ�NLW� VWRUHG� LQ� WKH� EXWW�� D� VOLQJ�� DQ� 0�� ED\RQHW�� WZR�EDQGROLHUV�HDFK�FDSDEOH�RI�KROGLQJ�VL[�FOLSV�IRU�WKH�ULIOH��DQ�0�����DPPXQLWLRQ�EHOW�ZLWK�SRFNHWV�IRU����FOLSV��DQG����FOLSV�ORDGHG�ZLWK�D�WRWDO�RI�����URXQGV�RI�DPPXQLWLRQ�2YHU� WKH�FRXUVH�RI�:RUOG�:DU� ,,�� URXJKO\� ����PLOOLRQ�0��� ULIOHV�ZHUH�SURGXFHG��7KRVH�SURGXFHG� E\� WKH�6SULQJILHOG�$UPRU\ ZHUH�VWHDGLO\�LPSURYHG�DV�WKH�DUPRU\�GURYH�GRZQ�WKH�SURFXUHPHQW�FRVW�WR�D�PHUH�����SHU�ULIOH��7KRVH�SURGXFHG�E\�:LQFKHVWHU��WKH�RWKHU�PDMRU�PDQXIDFWXUHU� RI� WKH� ULIOH� GXULQJ�:RUOG�:DU� ,,� UHPDLQHG� SULPLWLYH� LQ� FRPSDULVRQ�� EDVHG� RQ� WKH� ����� GHVLJQ��:LQFKHVWHU¶V� GHFLVLRQ� WR� QRW�LQWHJUDWH�DQ\�RI�WKH�6SULQJILHOG�$UPRU\�LPSURYHPHQWV�LQWR�WKHLU�SURGXFWLRQ�OLQH�PD\�KDYH�EHHQ�ILQDQFLDOO\�PRWLYDWHG��VLQFH�:LQFKHVWHU�ZDV�WKH�SULPDU\�PDQXIDFWXUHU�RI� WKH�0���&DUELQH��ZKLFK�ZDV�GHVLJQHG� WR� UHSODFH� RU� VXSSOHPHQW� WKH�0���� SLVWRO��'XULQJ� WKLV� WLPH�� WKH� ULIOH�DOVR�VSDZQHG�WKH�0�&�DQG�0�'�YDULDQWV��ZHOO�NQRZQ�8�6��VQLSHU�ULIOHV�RI�:RUOG�:DU�,,��3URGXFWLRQ�RI�WKH�0���*DUDQG�FHDVHG�LQ�$XJXVW��������WKRXJK�WKH�0��'�VQLSHU�ULIOH�ZDV�VWDQGDUGL]HG�DERXW�D�PRQWK�ODWHU��LQ�6HSWHPEHU� ������)URP�WKHQ�RQ��WKH�6SULQJILHOG�$UPRU\�ZDV�WKH�RQO\�PDQXIDFWXUHU�WKDW�FRQWLQXHG�ZRUNLQJ�ZLWK�WKH�ZHDSRQ��UHIXUELVKLQJ�ZHDSRQV�UHWXUQLQJ�IURP�WKH�EDWWOHILHOG�DQG�SUHSDULQJ�WKHP�IRU� ORQJ�WHUP�VWRUDJH��7KH�SULPDU\�SUREOHP�WKDW�QHHGHG�WR�EH�IL[HG�ZDV�WKH�RSHUDWLQJ�URG��ZKHQ�LW�VHSDUDWHG�LQVLGH�WKH�ZHDSRQ��WKH�FDWDVWURSKLF�ZHDSRQV�IDLOXUH�WKDW�IROORZHG�WHQGHG�WR�NLOO�WKH�PDQ�ILULQJ�WKH�ULIOH�7KURXJKRXW�WKH�ZDU��WKH�6SULQJILHOG�$UPRU\�PDGH�D�ZLGH�DUUD\�RI�FKDQJHV��+HDYLO\�PLOOHG�SDUWV�ZHUH�UHSODFHG�E\�VWDPSHG�SDUWV�RI�VSULQJ�VWHHO��7KH�UHFHLYHU�ZDV�PDGH�KHIWLHU��%DVH�PHWDO�FRPSRQHQWV�ZHUH�UHSODFHG�ZLWK�WRRO�VWHHO��7KH�RULJLQDO�IOXVK�QXW�UHDU�VLWH��SURQH�WR�ORRVHQLQJ�DQG�UHTXLULQJ�WRROV�WR�UHSDLU��ZDV�UHSODFHG�LQ�������$�ILEHUJODVV�LQWHUIDFH�EHWZHHQ�PHWDO�DQG ZRRG�FRPSRQHQWV�ZDV�GHYHORSHG�WR�

:HDSRQ 86�5LIOH��&DOLEHU������0��³*DUDQG´0DQXIDFWXUHU 6SULQJILHOG�$UPRU\ <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU ������ 0DJV ���VWULSSHU�FOLS�$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\ �����-:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFW� ����P $XWR �0D[� �����P &\FOLF �1RWHV
:HDSRQ 86�5LIOH��&DOLEHU������0�&��0�'0DQXIDFWXUHU 6SULQJILHOG�$UPRU\ <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU ������ 0DJV ���VWULSSHU�FOLS�$FFXUDF\ *URXS �����FP�Z��0��%DOO 02$.LOO9HORFLW\ ����P�V (QHUJ\ �����-:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFW� ����P $XWR �0D[� �����P &\FOLF �1RWHV
:HDSRQ 86�5LIOH��&DOLEHU������7��0DQXIDFWXUHU 5HPLQJWRQ <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU ������ 0DJV ��$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\ �����-:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� �����P &\FOLF ���1RWHV
:HDSRQ 86�5LIOH��&DOLEHU������7��0DQXIDFWXUHU 6SULQJILHOG�$UPRU\ <HDU ����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ������ 0DJV ���VWULSSHU�FOLS�$FFXUDF\ *URXS �����FP�Z��0��%DOO 02$.LOO9HORFLW\ ����P�V (QHUJ\ �����-:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFW� ����P $XWR �0D[� �����P &\FOLF �1RWHV
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DOORZ� WKH� ULIOH� WR� VKRRW� VWUDLJKWHU� DQG� FRRO� IDVWHU�� $QG�PRVW� LPSRUWDQW� WR� DOO� IXWXUH� VHPLDXWRPDWLF� DQG� DXWRPDWLF� ILUHDUPV�� QHZ� OXEULFDQWV�FRQVLVWLQJ�RI�KHDY\�JUHDVHV�FRQWDLQLQJ�OLWKLXP�DQG�JUDSKLWH�ZHUH�GHYHORSHG�7KH�RXWEUHDN�RI� WKH�.RUHDQ�:DU�FDXJKW� WKH�JRYHUQPHQW�RZQHG�VHFWRU�RI� WKH�DUPV� LQGXVWU\�FRPSOHWHO\�RIIJXDUG��7KH�6SULQJILHOG�$UPRU\� KDG� ORQJ� FHDVHG� PDQXIDFWXULQJ� WKH� ULIOH� DQG� KDG� WR� QRW� RQO\� EH� UHWRROHG�� EXW� KDG� WR� UHKLUH� DQG� WUDLQ� D� VXIILFLHQW� ZRUNIRUFH� WR�PDQXIDFWXUH�WKH�ULIOH�DJDLQ��WDNLQJ�VL[�ORQJ�PRQWKV�WR�DFFRPSOLVK�EHIRUH�WKH�ILUVW�QHZ�*DUDQG�ZDV�PDQXIDFWXUHG��7KH�8�6��JRYHUQPHQW�DOVR�FRQWUDFWHG�ZLWK�+DUULQJWRQ�	�5LFKDUGVRQ�&R��DQG�,QWHUQDWLRQDO�+DUYHVWHU�&R��WR�VXSSOHPHQW�WKH�6SULQJILHOG�$UPRU\�RXWSXW��7KH WKUHH�IDFLOLWLHV�SURGXFHG� RYHU� �������� QHZ�0��� ULIOHV�� HQRXJK� WR� RXWILW� HYHU\�8�1�� VROGLHU�ZLWK� D� EUDQG� QHZ� ULIOH��2QO\� WKH�6SULQJILHOG� $UPRU\� FRQWLQXHG�PDQXIDFWXULQJ� WKH� ULIOH� DIWHU� WKDW�� FRQWLQXLQJ� XQWLO� ������ ,Q� DGGLWLRQ�� EHWZHHQ� ����� DQG� ������ WKH�DUPRU\� DOVR� SURGXFHG� VRPH��������0��1DWLRQDO�0DWFK�ULIOHV��EXLOW�IRU�XVH�LQ�FRPSHWLWLYH�VKRRWLQJ��7KH�0���*DUDQG�VDZ�LWV�ILQDO�GD\V�DIWHU����0D\��������WKH�GD\�RQ�ZKLFK�WKH�8QLWHG�6WDWHV�5LIOH��&DOLEHU� ����PP��0���ZDV� DGRSWHG� DV� WKH� UHSODFHPHQW� IRU� WKH�0��*DUDQG�� 7KH�0���ZDV� LQ� VKRUW� VXSSO\� DQG� KLJK� GHPDQG�WKURXJK�WKH�HDUO\�\HDUV�RI�WKH�9LHWQDP�:DU��SURPSWLQJ�WKH�8�6��1DY\�WR�FRPPLVVLRQ�D�VSHFLDO�FKDPEHU�LQVHUW�WR�DOORZ�WKH�ILULQJ�RI�WKH�1$72�VWDQGDUG�0�������PP�FDUWULGJH��7KLV�ZDV�WKH�ILQDO�YHUVLRQ�RI�WKH�ULIOH��GHVLJQDWHG�ILUVW�DV�WKH�0�(����WKHQ�ODWHU�DV�WKH�5LIOH������PP��0N���0RG�������7KH�6SULQJILHOG�$UPRU\�LWVHOI�ZDV�FORVHG�LQ�D�URXQG�RI�FRVW�FXWWLQJ�EDVH�FORVXUHV�LQ�������7KH�ILQDO�0��ULIOHV�WR�OHDYH�VHUYLFH�ZHUH�LQ�WKH�KDQGV�RI�$UP\�5HVHUYLVWV�DQG�1DWLRQDO�*XDUGVPHQ�DV�ODWH�DV�������ZKHQ�WKRVH�XQLWV�ILQDOO\�XSJUDGHG�WKHLU�ILUHDUPV��VNLSSLQJ�WKH�0���DQG�JRLQJ�VWUDLJKW�WR�WKH�0����:KLOH������VDZ�WKH�ODVW�$PHULFDQ�PLOLWDU\�0��ULIOHV�PDQXIDFWXUHG��WKH�ULIOH�GLG�QRW�YDQLVK�IURP�WKH�SURGXFWLRQ�OLQHV� RI� WKH� ZRUOG�� 7KH� ,OOLQRLV� 6SULQJILHOG� $UPRU\� HYHQWXDOO\� PDQXIDFWXUHG� FLYLOLDQ� YHUVLRQV� RI� WKH� 0��� 7KH� ,WDOLDQ� JXQ� PDNHU� %HUHWWD�PDQXIDFWXUHG�WKH�ULIOH�XQWLO�WKH�����¶V��7KH�ULIOH�ZDV�DOVR�PDQXIDFWXUHG�LQ�,QGRQHVLD�DV�ZHOO�(DUO\�RQ��WKH�0��ULIOH�ZDV�D�SRRU�ZHDSRQ� WKRXJKW�E\�PDQ\�WR�EH�\HW�DQRWKHU�SROLWLFDOO\�GULYHQ�ZDVWH�RI�PRQH\�WKDW�ZRXOG�OLNHO\�NLOO�$PHULFDQ� WURRSV��%XW�*DUDQG¶V�GULYH� WR� LPSURYH�KLV� ULIOH� OHDG� WR�D�FRQVWDQWO\�HYROYLQJ�ZHDSRQ� WKDW�EHFDPH�DFFXUDWH�� UXJJHG��DQG� UHOLDEOH�HQRXJK�IRU�HYHU\�VROGLHU�WR VZHDU�E\�LW��7KH�RQO\�SUREOHPV�QHYHU�UHVROYHG�LQ�WKH�ULIOH�ZHUH�WKH�³0��7KXPE´�DQG�WKH�³7ZDQJ´��7KH�0��7KXPE�ZDV�FDXVHG�E\�WKH�ULIOH¶V�WRS�ORDGLQJ�LQWHUQDO�XQUHPRYDEOH�PDJD]LQH��,I�WKH�VROGLHU¶V�KDQG�ZDV�QRW�SRVLWLRQHG�SURSHUO\�ZKHQ�UHORDGLQJ�WKH�ULIOH��WKH�EROW�FRXOG�VSULQJ�VKXW�ZLWK�VHYHUDO�KXQGUHG�SRXQGV�RI�SUHVVXUH��OHDYLQJ�WKH�VROGLHU�ZLWK�D�VHULRXVO\�EUXLVHG�RU�HYHQ�EURNHQ�WKXPE��7KH�7ZDQJ�UHVXOWHG�IURP�WKH�FOLS�LWVHOI��$ORQJ�ZLWK�WKH�IDFW�WKDW�LW�FRXOG�QRW�EH�WRSSHG�RII�LQVLGH�WKH�ULIOH�DQG�WKH�IDFW WKDW�LW�RQO\�KHOG�HLJKW�URXQGV��LW�ZDV�VHOI�XQORDGLQJ��:KHQ�WKH�HLJKWK�URXQG�ZDV�ILUHG��LW�ZRXOG�VSULQJ�RXW�RI�WKH�WRS�RI�WKH�JXQ�ZLWK�D�YHU\�GLVWLQFWLYH�SLQJ�RU�WZDQJ��DOHUWLQJ�HQHPLHV�WR�WKH�VROGLHUV�SRVLWLRQ�LQ�FORVH�FRPEDW�DQG�VQLSHU�VLWXDWLRQV��%\�WKH�HQG RI�WKH�ZDU��WKH�WZDQJ�FRXOG�EH�XVHG�DJDLQVW�WKH�HQHP\��ZLWK�D�VROGLHU�ILULQJ�D�FRXSOH�URXQGV�DQG�WKURZLQJ�DQ�HPSW\�FOLS�DJDLQVW�WKH�JURXQG�WR�IRRO�HQHP\�WURRSV�LQWR�WKLQNLQJ�KH�ZDV�UHORDGLQJ��+H�FRXOG�WKHQ�VKRRW�DQ\�HQHP\�VROGLHUV�ZKR�WULHG�WR�UXVK�KLP�$ORQJ�ZLWK�WKH�EDVH�0��ULIOH��D�ZLGH�DUUD\�RI�YDULDQWV�DSSHDUHG�RYHU�WKH�\HDUV��7KH�0�&�ZDV�WKH�DUP\�VQLSHU�ULIOH�GXULQJ�:RUOG�:DU�,,��DYDLODEOH�WKURXJK�PXFK�RI�WKH�ZDU��EXW�QRW�VWDQGDUGL]HG�XQWLO�-XQH��������,W�ZDV�DQ�0��ULIOH�ILWWHG�ZLWK�DQ�0������[�WHOHVFRSLF�VLJKW��DQ�0��IODVK�KLGHU��DQG� 7��OHDWKHU�FKHHN�SDG��7R�DOORZ�WKH�ULIOH�WR�EH�ORDGHG��WKH�VFRSH�KDG�WR�EH�RIIVHW�WR�WKH�OHIW��OHDYLQJ�FOHDU�WKH�SRUW�IRU�WKH�WRS�ORDGLQJ�RI�WKH�VWULSSHU�FOLSV��7KH�ULIOH�ZDV�SUHIHUDEO\�XVHG�ZLWK�WKH�0���0DWFK�*UDGH�&DUWULGJH��WKH�URXQG�ZDVQ¶W�ZLGHO\�DYDLODEOH��VR�PRUH�RIWHQ�WKH�VQLSHU�ULIOH�ZDV�XVHG�ZLWK�WKH�0��$UPRU�3LHUFLQJ�FDUWULGJH��%HWZHHQ�WKLV�DQG�WKH�VXEVWDQGDUG�TXDOLW\�RI�WKH�VFRSH��WKH�ULIOH�ZDV�RQO\�JRRG�IRU�VQLSLQJ�RXW�WR�D UDQJH�RI�QR�PRUH�WKDQ�����PHWHUV��WKRXJK�WKH�1DWLRQDO�0DWFK�TXDOLW\�0�V�ZHUH�HDVLO\�FDSDEOH�RI�DFFXUDWH�ILUH�RXW�WR�������PHWHUV��7KH�0�&¶V�DFFXUDF\�YDULHG�ZLGHO\�GHSHQGLQJ�XSRQ�WKH�DPPXQLWLRQ�XVHG��7KH�0��%DOO�SURGXFHG�JURXSV�RI�����LQFKHV�DW�����\DUGV��7KH�0��$3�URXQG�SURGXFHG����LQFK�JURXSV��DQG�WKH�0���0DWFK�SURGXFHG�����LQFK�JURXSV��7KH�0��WUDFHU�SURGXFHG����LQFK�JURXSV�7KH�PRVW�QRWDEOH�YDULDQW�ZDV�SURGXFHG�E\�WKH�-DSDQHVH�GXULQJ�:RUOG�:DU�,,��+DYLQJ�FDSWXUHG�H[DPSOHV�RI�ERWK�WKH�JDV�WUDS�DQG�JDV�SRUW�YHUVLRQV�RI�WKH�ULIOH��WKH\�EHJDQ�GHYHORSLQJ�WKHLU�RZQ�FRSLHV�RI�WKH�ULIOH��7KHVH�ULIOHV�XVHG�D�ER[�PDJD]LQH�WKDW�ORDGHG�LQWR�WKH�ERWWRP�RI�WKH�ULIOH��UDWKHU�WKDQ�D�WRS�ORDGLQJ�VSULQJ�FOLS��7KLV�RQH�VLQJOH�FKDQJH�HOLPLQDWHG�DOO�WKUHH�RI�WKH�SUREOHPV�WKDW�SODJXHG�WKH�86�YHUVLRQ�RI�WKH�0��WKURXJK�LWV�HQWLUH�VHUYLFH�$V�WKH�6HFRQG�:RUOG�:DU�ZDV�DSSURDFKLQJ�LWV�HQG���5HPLQJWRQ�SURGXFHG�WKH�7���YDULDQW�IRU�XVH�E\�86�$LUERUQH�WURRSV��7KH�ULIOH�ZDV�D�VKRUWHQHG�0��FDSDEOH�RI�VHOHFWLYH�ILUH��6DIH�6HPL��)XOO�$XWR��DQG�XWLOL]LQJ�WKH�ODUJHU�%$5����URXQG�PDJD]LQH�V\VWHP��RI�ZKLFK�������XQLWV�ZHUH�SURGXFHG��:KLOH�WKH�ZDU�FRQWLQXHG�DJDLQVW�-DSDQ��DQ�RUGHU�ZDV�SODFHG�IRU���������RI� WKH�ULIOHV��EXW� WKDW�ZDV�TXLFNO\�UHVFLQGHG�RQFH�WKH�ZDU�HQGHG��(YHQ�ZLWK�WKH�LQSXW�RI�*DUDQG�WKDW� OHDG�WR�WKH�7��(��YDULDQW��WKH�7���SURYHG�WR�EH�XQVXLWDEOH�IRU�VHUYLFH�GXH�WR�UDSLG�RYHUKHDWLQJ�� SRRU� DFFXUDF\� DQG� H[FHVVLYH�PX]]OH� FOLPE�� IODVK� DQG� UHSRUW� GXH� WR� WKH� VKRUW� EDUUHO�� 7KH� ULIOH� DOVR�ZHLJKHG� WRR�PXFK� RQFH�DFFHVVRULHV�ZHUH�DGGHG��(YHU\� ODVW�7���XQLW�ZDV�FRQYHUWHG� WR�D VHUYLFH�VWDQGDUG�0�� ULIOH�DW� WKH�$EHUGHHQ�3URYLQJ�*URXQG��7KH�7��(���KRZHYHU��KDG�RQO\����XQLWV�PDQXIDFWXUHG��DOO�RI�ZKLFK�VWD\HG�RQ�WKH�JURXQGV�RI�WKH�6SULQJILHOG�$UPRU\��0RVW�DUH�VWLOO�LQ�WKH�SRVVHVVLRQ�RI�WKH�6SULQJILHOG�$UPRU\�0XVHXP�� ,Q� WKH� IDOO� RI� ������ WKH�7���ZDV� UHVXUUHFWHG��ZLWK� ���� RI� WKH� ULIOH� FUXGHO\�PDQXIDFWXUHG� LQ�$XVWUDOLD� DQG� WKH�3KLOOLSLQHV��ZLWK�WKH�6SULQJILHOG�$UPRU\�UHVSRQVLEOH�IRU�IDEULFDWLQJ�D�PRUH�UHILQHG�YHUVLRQ�RI�WKH�ULIOH��GHVLJQDWHG�WKH�7����8QOLNH�WKH�RULJLQDO�5HPLQJWRQ�7���ULIOHV��WKLV�VHFRQG�VHULHV�RI�ULIOHV�ZHUH�VHPL�DXWRPDWLF�UDWKHU�WKDQ�VHOHFWLYH�ILUH��7KH�DUPRU\�PDQXIDFWXUHG�D�VLQJOH�UHILQHG�7���ULIOH�DQG�UHDFKHG�WKH�VDPH�FRQFOXVLRQ�DV�ZLWK�WKH�5HPLQJWRQV��WKH�EDUUHO�ZDV�WRR�VKRUW�WR�PDNH�WKH�ULIOH�FRPSHWHQW�LQ�FRPEDW��7KH�7���GLHG�RQFH�DJDLQ��ZLWK�D�VROH�FRS\�RI�WKH�ULIOH�VWLOO�H[LVWLQJ�LQ�WKH�6SULQJILHOG�$UPRU\�0XVHXP��7KH�7���KDV�EHFRPH�NQRZQ�DV�WKH�³7DQNHU�*DUDQG´��WKRXJK�WKH�ULIOH�KDG�QRWKLQJ�WR�GR�ZLWK�WDQNV�RU�WKHLU�FUHZV��,W�UHVXOWHG�LQ�D�PLVLGHQWLILFDWLRQ�RI�WKH�³7´�LQ�WKH�GHVLJQDWLRQ��ZKLFK�DFWXDOO\�VWRRG�IRU�³7ULDO´��7KLV�PLVLGHQWLILFDWLRQ�DFWXDOO\�RFFXUUHG�GXULQJ�WKH�����¶V�ZKHQ�D�*DUDQG�UHVHOOHU��5REHUW�3HQQ\��-U��GHFLGHG�WKH�YDULDQW�ZRXOG�VXLW�D�WDQN�WXUUHW�TXLWH�QLFHO\��(YHQWXDOO\��WKH�SUREOHPV�ZLWK�WKH�7���DQG�7���H[SHULPHQWDO�ULIOHV�ZHUH�SLQQHG�RQ�WKH�DWWHPSWV�WR�FRQWLQXH�XVLQJ�WKH�SRZHUIXO��������FDUWULGJH��DQG�GHYHORSPHQW�EHJDQ�DQHZ�XVLQJ�D�QHZHU��VKRUWHU������FDUWULGJH�IRU�D�QHZ�ULIOH��7KH�7���DQG�7���ZRXOG�OHDG�WR�WKH�7���YDULDQW��ZKLFK�HYHQWXDOO\�EHFDPH WKH�0���VHUYLFH�ULIOH�DQG�WKH�VKRUWHQHG��������FDUWULGJH�ZRXOG�EHFRPH�WKH�1$72�VWDQGDUG������[���PP�URXQG�:KLOH�WKH�0��*DUDQG�EHJDQ�ZLWK�D�VWLFNHU�SULFH�RI�������WKH�SULFH�HYHQWXDOO\�GURSSHG�WR�DV�OLWWOH�DV�����DQG�WKH�PDWFK�TXDOLW\�ULIOHV�FRVW�DV�PXFK�DV��������:LWK�����PLOOLRQ�ULIOHV�PDQXIDFWXUHG��WKH�8�6��JRYHUQPHQW�KDG�QR�FOXH�ZKDW�WR�GR�ZLWK�VXFK�D�YDVW�VXUSOXV��HVSHFLDOO\�DIWHU� WKH�0���DQG�0��� ULIOHV�HQWHUHG�VHUYLFH��7KH� ULIOHV�ZHUH� ORDQHG� RXW� WR� IRUHLJQ�JRYHUQPHQWV��PRVW�QRWDEO\�'HQPDUN��7KHQ�FDPH� WKH�VXUSOXV�VDOHV�SURJUDP�LQ�ZKLFK�WKH�JRYHUQPHQW�PDGH�WKH�ULIOH�DYDLODEOH�IRU�FLYLOLDQ�SXUFKDVH�DW�UHDVRQDEOH�FRVW��:KHQ�WKH�SURJUDP�EHJDQ��WKH�ULIOHV� FRXOG�EH�SXUFKDVHG� IRU�DV� OLWWOH�DV� ������(YHQ� WRGD\�� WKLV� VXUSOXV� VDOHV�SURJUDP�VWLOO� H[LVWV��ZLWK� WKH� ULIOHV�SULFHG�DW� ����� WR� �������GHSHQGLQJ�XSRQ�WKH�TXDOLW\�DQG�FROOHFWDELOLW\�RI�WKH�ULIOH��)RU�WKH�PRVW�SDUW��RQO\�WKH�6SULQJILHOG�$UPRU\�DQG�VRPH�:LQFKHVWHU�PDQXIDFWXUHG�YHUVLRQV�RI�WKH�ULIOH�FDQ�EH�REWDLQHG�WKURXJK�WKLV�SURJUDP�
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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� &RVW0��5LIOH %5 �� 1 2 0����� � � ��>66@ 5( ��� ���� ���� ���0��6QLSHU�5LIOH 61 �� 1 2 0����� � � ��>66@ 5( ��� ���� ���� ����7���([SHULPHQWDO�5LIOH %5 �� 1 2 0����� � �� ��>66@�� 67 ��� ��� ���� �7���([SHULPHQWDO�5LIOH %5 �� 1 2 0����� � � ��>66@ 67 ��� ���� ���� ����

6SHFLDO�5XOHV 8VHG�VXUSOXV�*DUDQGV�FDQ�VWLOO�EH�SXUFKDVHG� WKURXJK� WKH�86�JRYHUQPHQW¶V�&LYLOLDQ�0DUNVPDQVKLS�3URJUDP��0�V�FDQ�EH�SXUFKDVHG� IRU������WR��������0�&��0�'��DQG�7���UHSOLFDV�DUH�PDGH�E\�FLYLOLDQ�PDQXIDFWXUHUV�DFFRUGLQJ�WR�PLOLWDU\�VSHFLILFDWLRQV�IRU�WKRVH�ULIOHV��7KHVH�UHSOLFDV�FRVW�DQ\ZKHUH�IURP�������IRU�D�7���WR�������IRU�DQ�0�&�RU�0�'�UHSOLFD��7KH�7���FDQ�EH�HVWLPDWHG�WR�KDYH�FRVW�URXJKO\������KDG�LW�HQWHUHG�PDVV�SURGXFWLRQ�
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW>OE@ 3XUFKDVH�'& 5HVWULFWLRQ0��5LIOH �G�� �� %DOOLVWLF ��� 6$ � /UJ �� ����0��6QLSHU�5LIOH �G�� �� %DOOLVWLF ��� 6$ � /UJ �� �����7���([SHULPHQWDO�5LIOH �G�� �� %DOOLVWLF ��� 6$��$ �� 0HG �� ��7���([SHULPHQWDO�5LIOH �G�� �� %DOOLVWLF ��� 6$ � 0HG � ����
6SHFLDO�5XOHV

3ULFHV�UHSUHVHQW�FLUFD������DQG�FLUFD�������7KH�7���SULFH�LV�HVWLPDWHG�EDVHG�RQ�RWKHU�ULIOHV�RI�WKH�WLPH��DV�,�KDYH�XQFRYHUHG�QR�LQIRUPDWLRQ�UHJDUGLQJ�WKH�FRVW�RI�WKHVH�ZHDSRQV��5HVWULFWLRQV�EDVHG�XSRQ�8�6��OHJDO�VWDWXV�LQ�������%HLQJ�PRUH�WKDQ����\HDUV�ROG��DOO�RI�WKHVH�ULIOHV��H[FOXGLQJ�DERXW���������0�V��DUH�FRQVLGHUHG�FXULRV�DQG�FROOHFWLEOHV��DQG�D�RQH�WLPH�FODVV����OLFHQVH�QHHG�EH�ERXJKW�IURP�WKH�JRYHUQPHQW�LQ�RUGHU�WR�EX\�DV�PDQ\�RI�WKHVH�ZHDSRQV�DV�\RX¶G�OLNH��7KH���������*DUDQGV�RXWVLGH�WKLV�FDWHJRU\�ZRXOG�EH�/LFHQVHG������DQG�LI�\RXU�JDPH�ZHUH�VHW�IDU�HQRXJK�EDFN�LQ�WLPH��WR�DSRLQW�ZKHQ�WKH�ULIOHV�ZHUH�LQ�DFWLYH�VHUYLFH��WKH\�ZRXOG�KDYH�EHHQ�0LOLWDU\������
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV0��5LIOH � 6$ )DLU *UHDW � ���0��6QLSHU�5LIOH � 6$ )DLU *UHDW � ���� 6FRSHG7���([SHULPHQWDO�5LIOH �� 6$��$ 0HGLRFUH 0HGLRFUH � �7���([SHULPHQWDO�5LIOH � 6$ 0HGLRFUH 0HGLRFUH � ����6SHFLDO�5XOHV 3ULFHV�FLUFD�::�
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV0��5LIOH �G��� 3�/ �� � � ��� � � ���� ���0��6QLSHU�5LIOH �G��� 3�/ �� �� � ��� � � ���� ����7���([SHULPHQWDO�5LIOH �G��� 3�/ � �� � ��� ���� �� ���� �7���([SHULPHQWDO�5LIOH �G��� 3�/ � �� � ��� � � ���� ����
6SHFLDO�5XOHV�



K����2JFN
7KLV� ZHDSRQ� V\VWHP� ZDV� RULJLQDOO\� GHVLJQHG�WR� VLPSO\� IXQFWLRQ� DV� D� WHFKQRORJ\� GHPRQVWUDWRU��,QVWHDG�� WKH� 6WH\U� $8*� �$UPHH� 8QLYHUVDO� *HZHKU� RU�$UP\�8QLYHUVDO�5LIOH��EHFDPH�D�ZLOG�VXFFHVV��H[SDQGLQJ�IURP� D� VLQJOH� ULIOH� LQWR� DQ� HQWLUH� IDPLO\� RI� ZHDSRQV��LQFOXGLQJ� VXEPDFKLQHJXQV� DQG� FLYLOLDQ� KXQWLQJ� ULIOHV��'HYHORSPHQW� RI� WKH� ULIOH� EHJDQ� LQ� WKH� ����¶V�ZKHQ� WKH�$XVWULDQ� JRYHUQPHQW� EHJDQ� VHHNLQJ� D� UHSODFHPHQW� IRU�WKH�PLOLWDU\¶V�6WJ�����)1�)$/V��7KH�6WH\U�'DLPOHU�3XFK�&R���ZRUNLQJ�FORVHO\�ZLWK�WKH�$XVWULDQ�$UP\��WRRN�D�ZLGH�DUUD\� RI� GHVLJQ� LGHDV�� VRPH� GDWLQJ� EDFN� DV� IDU� DV� WKH�����¶V��DQG�VORZO\�PHVKHG�WKHP�LQWR�D�VLQJOH�ZHDSRQ�DV�WKH\� GHYHORSHG� QHZ� PDQXIDFWXULQJ� SURFHVVHV�� 7KH�EXOOSXS� GHVLJQ� ZDV� OLIWHG� IURP� WKH� (QILHOG� (0��� DQG�.RERURY� 7.%������ ZKLFK� KDG� LQ� WXUQ� OLIWHG� WKH� FRQFHSW�IURP� D� QXPEHU� RI� 60*V� GHVLJQHG� LQ� WKH� ����¶V� DQG���¶V�� 7KH� FRQFHSW� RI� D� SODVWLF� KRXVLQJ� FDPH� IURP� WKH�.RERURY� 7.%����� IURP� ������ 7KH� LGHD� RI� D� WHOHVFRSLF�VWDQGDUG� VLJKW� FDPH� IURP� WKH� (QILHOG� (0��� RI� WKH� ODWH�����¶V� DQG� WKH� &DQDGLDQ� )$/� SURWRW\SHV� RI� WKH� ��¶V��$QG� WKH� PRGXODU� GHVLJQ� FRQFHSW� RI� PDQ\� W\SHV� RI�ZHDSRQV�EXLOW�DURXQG�WKH�VDPH�UHFHLYHU�DQG�DFWLRQ�ILUVW�VDZ� OLJKW�RI�GD\� LQ� WKH�����¶V�RQ�ZHDSRQV�GHVLJQHG�E\�)UDQFH¶V�5RVVLJQRO�DQG�WKH�6RYLHW¶V�)HGRURY��7KH�TXLFN�FKDQJH� V\VWHP� IRU� WKH� EDUUHO� LV� GUDZQ� IURP� GR]HQV� RI�VXFK�DGDSWDWLRQV�GHVLJQHG�IRU�DOO�W\SHV�RI�PDFKLQH�JXQV�LQ�VHUYLFH�DURXQG�WKH�ZRUOG�WKURXJK�WKH�����¶V�DQG���¶V��7KH\�6WH\U�$8*��LQ�VSLWH�RI�WKH�FULWLFDO�FODLP�LW�JDUQHUHG�ZLWK� LWV� ³LQQRYDWLYH�GHVLJQ´�DQG� ´IRUZDUG� WKLQNLQJ´��ZDV�VLPSO\� D� VXFFHVVIXO� SDFNDJLQJ� RI� D� QXPEHU� RI� ROG� EXW�JRRG� LGHDV�� 7KH� RQO\� UHDO� LQQRYDWLRQ� LV� WKH� KLJKO\�LQWHOOLJHQW�XVH�RI�VWHHO�UHLQIRUFLQJ�LQVHUWV�LQ�VXSSRUW�RI�WKH�DOXPLQXP� UHFHLYHU�� 7KHVH� LQVHUWV� DUH� SRVLWLRQHG� WR�UHOLHYH� WKH� YDVW� PDMRULW\� RI� ILULQJ� VWUHVV� WKH� UHFHLYHU�ZRXOG� RWKHUZLVH� EHDU�� JUHDWO\� HQKDQFLQJ� WKH� ULIOH¶V�OLIHVSDQ�� ZKLOH� UHGXFLQJ� WKH� ULIOH¶V� RYHUDOO� ZHLJKW� ZKHQ�FRPSDUHG�WR�ULIOHV�PDQXIDFWXUHG�ZLWK�VWDPSHG�RU�PLOOHG�VWHHO� UHFHLYHUV�� 7KH� ULIOH� GRHV� KDYH� D� QXPEHU� RI� RWKHU�WKLQJV� JRLQJ WR� LWV� DGYDQWDJH�� LQFOXGLQJ� YHU\� JRRG�HUJRQRPLFV��GHFHQW�DFFXUDF\��DQG�IDLU�UHOLDELOLW\��JLYLQJ�LW�D�IXUWKHU�UHSXWDWLRQ�DV�DQ�H[FHOOHQW�ULIOH�7KH� ULIOH� LV� JDV�RSHUDWHG�� XWLOL]LQJ� D� VKRUW�VWURNH�JDV�SLVWRQ��7KLV�JDV�V\VWHP� IHDWXUHV�D�UHJXODWRU�ZLWK�WKUHH�VHWWLQJV��WZR�RSHQ�VHWWLQJV�IRU�ILULQJ�D�FOHDQ�RU�IRXOHG� ULIOH�� DQG� D FORVHG� VHWWLQJ�� ZKLFK� DOORZV� LW� WR�ODXQFK�ULIOH�JUHQDGHV��7KH�PRVW�LQWHUHVWLQJ�IHDWXUH�RI�WKH�ULIOH� LV� WKH� ILUH� PRGH� VHOHFWLRQ�� 5DWKHU� WKDQ� D� VHOHFWRU�VZLWFK��VHOHFWRU�PHFKDQLVP�LV�LQWHJUDWHG�ZLWK�WKH�WULJJHU�LQVWHDG��$�KDOI�SXOO�RQ�WKH�WULJJHU�ZLOO�ILUH�D�VLQJOH�URXQG��ZKLOH� D� IXOO� SXOO� HQJDJHV� DXWRPDWLF� ILUH�� 7KLV� JLYHV� WKH�EHQHILW�RI�HOLPLQDWLQJ�WKH�DPRXQW�RI�KDUGZDUH�UHTXLUHG�WR�VXSSRUW� DPELGH[WURXV� XVH�� EXW� DGGV� WR� WKH� IRJ� RI� ZDU�GXH WR� WKH� OLNHOLKRRG�WKDW�VROGLHUV� LQ�FRPEDW�ZLOO�XVXDOO\�PDNH� WKH�ZURQJ�SXOO� RQ� WKH� WULJJHU� IRU� WKH�PRGH�RI� ILUH�WKH\� DUH� DIWHU�� 7KH� VDIHW\� PHFKDQLVP� LV� D� FURVV�EROW�SXVK�SLQ�DFFHVVLEOH�IURP�HLWKHU�VLGH�RI�WKH�JXQ��7KH� VWDQGDUG� VLJKW� IRU� WKH� $8*� LV� D� ���[�WHOHVFRSLF� VLJKW� EXLOW� LQWR� WKH� FDUU\� KDQGOH�� 7KH� LQQHU�FLUFOH�RQ�WKH�VFRSH�LV�ILWWHG�WR�FDSWXUH�WKH�IXOO�KHLJKW�RI�D��� IRRW� WDOO�PDQ� DW� D� UDQJH� RI� ����PHWHUV��:LWK� WKH� $��YDULDQW�� WKH� FDUU\� KDQGOH� DOVR� KDG� EDFNXS� LURQ� VLJKWV�PROGHG� LQWR� WKH�SODVWLF��7KH�$��PDGH� WKH�FDUU\�KDQGOH�HDVLO\� UHPRYDEOH� LQ� RUGHU� WR�PRXQW� D� SLFDWLQQ\� UDLO� IRU�PRXQWLQJ�RWKHU�RSWLFV� RQ� WKH� ULIOH��(DUOLHU�$8*�YDULDQWV�UHTXLUHG�D�VORZ�SURFHVV�RI�GLVDVVHPEO\�DQG�UHDVVHPEO\�WR� VZDS� WKH� ROG� FDUU\� KDQGOH� VFRSHV� RXW� IRU� RSWLFV�PRXQWV��$OO�ULIOHV�ILW�D�FOHDQLQJ�NLW�LQWR�WKH�SLVWRO�JULS��7KH�ULIOHV� VROG� WR� WKH� ,ULVK� $UP\� LQFOXGH� DQ� µDXWRPDWLF�ORFNRXW¶�� ZKLFK� SUHYHQW� WKH� ULIOH� IURP� DOORZLQJ� D� IXOO�WULJJHU� SXOO�� WKHUHE\� ORFNLQJ� RXW� WKH� DELOLW\� WR� ILUH� LQ� IXOO�DXWRPDWLF�� 7KLV� HIIHFWLYHO\� LQVWDOOV� D� VHOHFWRU� VZLWFK� RQ�WKH�ULIOH� 7KH� RULJLQDO� 6WH\U� $8*� ZDV� DGRSWHG� E\� WKH�$XVWULDQ�DUP\�DV�WKH�6WJ������6WXUPJHYHKU����RU�$VVDXOW�

:HDSRQ 6WH\U�$8*0DQXIDFWXUHU 6WH\U <HDU ���������1DWLRQ $XVWULD&DOLEHU ����PP�0��� 0DJV ��$FFXUDF\ *URXS ���FP�#����P 02$.LOO9HORFLW\ ����P�V (QHUJ\ �����-:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ����NJ 0%/HQJWK ����PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ 6WH\U�$8*�$�0DQXIDFWXUHU 6WH\U <HDU ���������1DWLRQ $XVWULD&DOLEHU ����PP�0��� 0DJV ��$FFXUDF\ *URXS ���FP�#����P 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ����NJ 0%/HQJWK ����PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ 6WH\U�$8*�$�0DQXIDFWXUHU 6WH\U <HDU �����1DWLRQ $XVWULD&DOLEHU ����PP�0��� 0DJV ��$FFXUDF\ *URXS ���FP�#����P 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ����NJ 0%/HQJWK ����PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ 6WH\U�$8*�3�&DUELQH0DQXIDFWXUHU 6WH\U <HDU �����1DWLRQ $XVWULD&DOLEHU ����PP�66��� 0DJV ��$FFXUDF\ *URXS ��FP�#����P 02$.LOO9HORFLW\ ����P�V (QHUJ\ �����-:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ����NJ 0%/HQJWK ����PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ 6WH\U�$8*�60*0DQXIDFWXUHU 6WH\U <HDU �����1DWLRQ $XVWULD&DOLEHU ����PP�66��� 0DJV ��$FFXUDF\ *URXS �����FP�#���\GV 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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5LIOH�PRGHO�RI�������DQG�HQWHUHG�VHUYLFH�LQ�������7KH�ULIOH�ZDV�HVVHQWLDOO\�DV� LW� LV� WRGD\��VSRUWLQJ�D���� LQFK�ORQJ�� ��LQ��� WZLVW� EDUUHO� DQG� 6WH\U¶V� SURSULHWDU\� ���URXQG� PDJD]LQHV� DQG� ODFNLQJ� WKH� ED\RQHW� OXJ� WKDW�EHFDPH� FRPPRQ� RQFH� WKH� ULIOH� EHJDQ� VHOOLQJ� WR� WKH�PLOLWDULHV� RI� $XVWUDOLD�� 1HZ� =HDODQG�� ,UHODQG�� 2PDQ��0DOD\VLD�� DQG� 6DXGL� $UDELD�� $XVWUDOLD� DQG� 0DOD\VLD�ERWK�QRZ�SURGXFH�WKH�$8*�XQGHU�OLFHQVH��%\�WKH�HDUO\�����¶V�� WKH� ULIOH� ZDV� IRUFHG� WR� XSGDWH� WR� WKH� QHZ�1$72�VWDQGDUG�����PP�DPPXQLWLRQ��WKH�66�����7KLV�FKDQJH�EURXJKW�DERXW� WKH�ED\RQHW� OXJ�DV�D� VWDQGDUG�DQG�UHSODFHG�WKH�ROG�EDUUHO�ZLWK�D�QHZ���� LQFK���LQ���WZLVW� EDUUHO�� ,QWHUHVWLQJO\� HQRXJK�� WKLV� EDUUHO� WZLVW� LV�QRW�FRQVLGHUHG�RSWLPDO�IRU�WKH�66����DQ\ZKHUH�EXW�DW�6WH\U��7KH���LQ��� WZLVW� LV�FRQVLGHUHG� WKH�EHVW�WUDGHRII�EHWZHHQ� WKH� ��LQ��� WZLVW� QHHGHG� E\� WKH� 0����FDUWULGJH� DQG� WKH� ��LQ��� WZLVW� QHHGHG� IRU� WKH� 66�����7KLV�QHZ�6WH\U�ZDV�GHVLJQDWHG�DV� WKH�$8*�$���7KH�6WH\U� $�� LV� WKH� ODWHVW� YHUVLRQ� RI� WKH� EDVLF� ULIOH��UHOHDVHG� LQ������� ,W�DGGUHVVHV�1$72�VWDQGDUGL]DWLRQ�PRUH� IXOO\� E\� DOWHULQJ� WKH� ULIOH� ZLWK� WKH� TXLFN� FKDQJH�FDUU\�KDQGOH�IRU�D�ZLGHU�UDQJH�RI�RSWLFV�FKRLFHV�DQG�E\�DOWHULQJ� WKH� ULIOH� WR� DFFHSW� 67$1$*� FRPSOLDQW� 0���VW\OH�PDJD]LQHV�DV�ZHOO�DV�WKH�$8*¶V�RZQ�SURSULHWDU\�SODVWLF� PDJD]LQHV�� 7KH� VKDSH� RI� WKH� ULIOH� LV� DOVR�VOLJKWO\�DOWHUHG�WR�LPSURYH�HUJRQRPLFV�$ORQJ� ZLWK� WKHVH� WKUHH� FRUH� ULIOHV�� 6WH\U�PDGH� JRRG� XVH� RI� WKH PRGXODULW\� RI� WKH� ULIOH�� 6WH\U�WKHQ�LQWURGXFHG�D����LQFK�EDUUHO�IRU�WKH�$8*��FUHDWLQJ�WKH� $8*�3� FDUELQH�� $Q� HYHQ� VKRUWHU� EDUUHO� RI� ���LQFKHV� OHQJWK� UHVXOWHG� LQ� WKH� $8*�60*�)LQDOO\�� WKH\�LQWURGXFHG� D� ��� LQFK�� FROG�KDPPHU�IRUJHG� KHDY\�EDUUHO�FRPSOHWH�ZLWK�D OLJKW�WULSRG��FUHDWLQJ�WKH�$8*�+�%$5��D�/LJKW�6XSSRUW�:HDSRQ�YDULDQW�RI�WKH�ULIOH��:LWK�WKH� +�%DU�� WKH� FRPSDQ\� DOVR� EHJDQ� SURGXFLQJ� QHZ�PDJD]LQHV�ZLWK�D�FDSDFLW\�RI���� URXQGV��1HZ�FRSLHV�RI� WKHVH�ZHDSRQV� DUH� EXLOW� RQ� D� EDVH� RI� WKH� FXUUHQW�YHUVLRQ�RI�WKH�EDVH�$8*��7KLV�PHDQV�WKDW�IURP������WR�������WKHVH�ULIOHV�ZHUH�EXLOW�IURP�WKH�$8*�������WR������WKH\�ZHUH�EXLOW�IURP�WKH�$8*�$���DQG�IURP������RQ��WKH\�ZHUH�EXLOW�IURP�WKH�$8*�$��)URP� WKHVH� VHFRQGDU\� YDULDQWV�� 6WH\U�FRQWLQXHG� HYROYLQJ� WKH� ULIOH�� 7KH�6WH\U�$8*�+%$5�7�WDNHV�WKH�/LJKW�6XSSRUW�:HDSRQ�YDULDQW�RI�WKH�ULIOH�DQG�DGGV� WKH�.DKOHV�=)����[� WHOHVFRSLF�VLJKW� �FRPPRQO\�XVHG�RQ�WKH�6WH\U�66*�ULIOH���SURGXFLQJ�WKH�ILUVW�VQLSHU�YDULDQW�RI�WKH�ULIOH��7KH�QH[W�WHUWLDU\�YDULDQW�ZDV�D�YLVLW�XSRQ�WKH�60*� IRUPDW� ULIOH��SURYLGLQJ�D�FRQYHUVLRQ�NLW�WR�PDNH�WKH�ULIOH�DQ�DFWXDO��PP�60*��6WH\U�DOVR�VHOOV�WKH� ULIOH� SUHEXLOW� LQ� WKLV� IRUPDW�� VLQFH� WKHUH� DUH� QRW�PDQ\� ZKR� KDYH� D� QHHG� WR� UHJXODUO\� FRQYHUW� WKH� ULIOH�EDFN�DQG�IRUWK�EHWZHHQ��PP�DQG�����PP�IRUPDWV�7KHUH� LV�RQH� ODVW� YHUVLRQ�RI� WKH�6WH\U�$8*�WR�GHWDLO��DQG�WKDW�LV�WKH�6WH\U�865��8QLYHUVDO�6SRUWLQJ�5LIOH���7KH�865� LV�HVVHQWLDOO\�DQ�$8*� WKDW�KDV�EHHQ�PRGLILHG� H[WHQVLYHO\� LQ� RUGHU� WR� DOORZ� WKH� ULIOH� WR� EH�VROG�LQVLGH�WKH�8QLWHG�6WDWHV�DIWHU�WKH�IHGHUDO�EDQ�DQG�DVVDXOW�ZHDSRQV��7KH�$8*�ZDV�EDQQHG�LQ�WKH�8QLWHG�6WDWHV� LQ� ������ DORQJ� ZLWK� VRPH� ��� RWKHU� ZHDSRQV�LGHQWLILHG�RQ�D�OLVW�RI�ZHDSRQ�ZLWK�³PLOLWDU\�IHDWXUHV´�RU�D�³FULPLQDO�%DFNJURXQG´��OLNH�WKH�6WUHHW�6ZHHSHU�DQG�0$&�����7KXV��WKH�$8*�ZDV�EDQQHG�IRU�LPSRUW�LQWR�WKH�8�6��HYHQ�WKRXJK�LW�KDG�EHHQDVVRFLDWHG�ZLWK�RQH�FULPH�ZLWKLQ�WKH�8QLWHG�6WDWHV�VLQFH�WKH�ULIOH¶V�LQFHSWLRQ�LQ�������1HDUO\�WHQ�\HDUV�DIWHU�WKLV�EDQ��6WH\U�PRGLILHG�WKH�ULIOH�WR�ILW� WKH�GHILQLWLRQ�RI�D�VSRUWLQJ� ULIOH�DQG�PDQDJHG�WR�JHW�������FRSLHV�RI� WKH�ULIOH� LQWR� WKH�8QLWHG�6WDWHV�EHIRUH�&OLQWRQ�H[SDQGHG�WKH�$VVDXOW�:HDSRQ�%DQ¶V�EDQQHG�ZHDSRQ�OLVW�LQ������

:HDSRQ 6WH\U�$8*�+%$50DQXIDFWXUHU 6WH\U <HDU �����1DWLRQ $XVWULD&DOLEHU ����PP�66��� 0DJV ������$FFXUDF\ *URXS ��FP�#����P 02$.LOO9HORFLW\ ����P�V (QHUJ\ �����-:HLJKW (PSW\ �����NJ 52) 66 �/RDGHG �����NJ 0%/HQJWK ����PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ 6WH\U�$8*�+%$5�70DQXIDFWXUHU 6WH\U <HDU �����1DWLRQ $XVWULD&DOLEHU ����PP�66��� 0DJV ������$FFXUDF\ *URXS ��FP�#����P 02$.LOO9HORFLW\ ����P�V (QHUJ\ �����-:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG �����NJ 0%/HQJWK ����PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ 6WH\U�$8*��PP�60*0DQXIDFWXUHU 6WH\U <HDU �����1DWLRQ $XVWULD&DOLEHU ����PP�66��� 0DJV ��$FFXUDF\ *URXS ���FP�#���P 02$.LOO9HORFLW\ ����P�V (QHUJ\ ����-:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG �����NJ 0%/HQJWK ����PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ 6WH\U�8650DQXIDFWXUHU 6WH\U <HDU ����1DWLRQ $XVWULD&DOLEHU ����PP�0��� 0DJV ��$FFXUDF\ *URXS ���FP�#����P 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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:HDSRQ 7\SH $&& &RQ $Y &DOLEHU '0 $PPR 5DWH�RI�)LUH 5HO
(IIHFW��5DQJH��PHWHUV�

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW6WH\U�$8* $5 �� 7 / �����1 � �� 95 ��� ��� ��� ����6WH\U�$8*�$� $5 �� 7 / 66��� � �� 95 ��� ��� ��� ����6WH\U�$8*�$� $5 �� 7 / 66��� � �� 95 ��� ��� ��� ����6WH\U�$8*�3�&DUELQH $5 �� 7 / 66��� � �� 95 ��� ��� ��� ����6WH\U�$8*�+%$5 $5 �� 1 0 66��� � �� 95 ��� ���� ���� ����6WH\U�$8*�+%$5�7 61 �� 1 0 66��� � �� 95 ��� ��� ���� �����6WH\U�$8*�����PP�60* 60* �� 7 / 66��� � �� 95 ��� ���� ���� ����6WH\U�$8*��PP�60* 60* �� 7 / �PP�3 � ��

��>66@����>$%@�����>$@�����>&@
95 ��� ��� ���� ����6WH\U�865 %5 �� 7 & 66��� � �� ��>66@ 95 ��� ��� ��� ����6SHFLDO�5XOHV �PP�60*�FRQYHUVLRQ�NLW�FDQ�EH�ERXJKW�VHSDUDWHO\�IRU�����

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ6WH\U�$8* �G�� �� %DOOLVWLF ��� 6$��$ ����� 0HG ��� �� 5HV�����6WH\U�$8*�$� �G� �� %DOOLVWLF ��� 6$��$ ����� 0HG ��� �� 5HV�����6WH\U�$8*�$� �G� �� %DOOLVWLF ��� 6$��$ ����� 0HG ��� �� 5HV�����6WH\U�$8*�3�&DUELQH �G� �� %DOOLVWLF ��� 6$��$ ����� 0HG � �� 5HV�����6WH\U�$8*�+%$5 �G� �� %DOOLVWLF ��� 6$��$ ����� 0HG ���� �� 5HV�����6WH\U�$8*�+%$5�7 �G� �� %DOOLVWLF ��� 6$��$ ����� 0HG ���� �� 0LO ����6WH\U�$8*�����PP�60* �G� �� %DOOLVWLF ��� 6$��$ ����� 0HG � �� 0LO ����6WH\U�$8*��PP�60* �G� �� %DOOLVWLF �� 6$��$ ����� 0HG � �� 5HV�����6WH\U�865 �G� �� %DOOLVWLF ��� 6$ ����� 0HG ��� �� /LF�����6SHFLDO�5XOHV �PP�60*�FRQYHUVLRQ�NLW�FDQ�EH�ERXJKW�VHSDUDWHO\�IRU�3XUFKDVH�'&�RI����

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV6WH\U�$8* ������ 6$��$��& )DLU )DLU � ����6WH\U�$8*�$� ������ 6$��$��& )DLU )DLU � ����6WH\U�$8*�$� ������ 6$��$��& )DLU )DLU � ����6WH\U�$8*�3�&DUELQH ������ 6$��$��& )DLU 0HGLRFUH � ����6WH\U�$8*�+%$5 ������ 6$��$��& *RRG 0HGLRFUH � ����6WH\U�$8*�+%$5�7 ������ 6$��$��& )DLU *UHDW � ����� 6FRSHG6WH\U�$8*�����PP�60* ������ 6$��$��& 6XSHUE *UHDW � ����6WH\U�$8*��PP�60* ������ 6$��$��& 6XSHUE 6XSHUE � ����6WH\U�865 ������ 6$ )DLU )DLU � ����6SHFLDO�5XOHV �PP�60*�FRQYHUVLRQ�NLW�FDQ�EH�ERXJKW�VHSDUDWHO\�IRU�����
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV6WH\U�$8* �G��� 3�/ � � � ��� ���� ������ ��� ����6WH\U�$8*�$� �G� 3�/ � � � ��� ���� ������ ��� ����6WH\U�$8*�$� �G� 3�/ � � � ��� ���� ������ ��� ����6WH\U�$8*�3�&DUELQH �G� 3�/ �� � � ��� ���� ������ ��� ����6WH\U�$8*�+%$5 �G� 3�/ �� �� � ��� ���� ������ ���� ����6WH\U�$8*�+%$5�7 �G� 3�/ �� �� � ��� ���� ������ ���� �����6WH\U�$8*�����PP�60* �G� 3�/ �� �� � ��� ���� ������ ���� ����6WH\U�$8*��PP�60* �G��� 3�/ �� �� � ��� ���� ������ ���� ����6WH\U�865 �G� 3�/ � � � ��� � ������ ��� ����6SHFLDO�5XOHV� �PP�60*�FRQYHUVLRQ�NLW�FDQ�EH�ERXJKW�VHSDUDWHO\�IRU�����
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$IWHU� WKH� 0��� ULIOH� KDG� EHJXQ� PDQXIDFWXULQJ�DQG�VWDUWHG�HQWHULQJ�VHUYLFH��$86$��$UP\�RI�WKH�8QLWHG�6WDWHV�� VHW� IRUWK� UHTXLUHPHQWV� IRU� D� OLJKWZHLJKW� DQG�FRPSDFW� VKRXOGHU� DUP� WR� UHSODFH� WKH� 0����� DV� WKH�VWDQGDUG� ILUHDUP�RI� VHFRQG�OLQH� WURRSV�� ,VVXHG� LQ� ������WKH�JRDO�RI�WKH�UHTXLUHPHQWV�ZDV�WR� ILQG�D�FDUELQH�VW\OH�ZHDSRQ�WKDW�ILUHG�D�DPPXQLWLRQ�RI�PRGHUDWH�SRZHU��ZLWK�DQ� HIIHFWLYH� UDQJH� DQG� VLPSOHU� XVH� WKDQ� WKH� VWDQGDUG�LVVXH� SLVWROV� DQG� UHYROYHUV� FXUUHQWO\� SURYLGHG� WR� WKRVH�WURRSV��$QG� \HV�� \RX� JXHVVHG� LW�� �����ZDV� WKH� \HDU� LQ�ZKLFK�WKH�PLOLWDULHV�RI� WKH�ZRUOG�EHJDQ�WR�UHFRJQL]H�WKH�QHHG� IRU� D� ZHDSRQ� WKDW� ZRXOG� OHDG� WR� WKH� 3HUVRQDO�'HIHQVH�:HDSRQ� FRQFHSW� RI� WKH� ����¶V�� +RZHYHU�� WKH�UHTXHVW�ZDV�VKHOYHG�XQWLO������DV�WKH�FRXQWU\�EHJDQ�WR�UHFRJQL]H� WKH� SRVVLELOLW\� RI� HQWHULQJ� LQWR� WKH� 6HFRQG�:RUOG�:DU��2QFH� WKH� UHTXHVW� ZDV� UHLVVXHG�� WKH� GHFLVLRQ�TXLFNO\� FDPH� WR� XVH� WKH� 0�� FDUWULGJH� GHYHORSHG� E\�:LQFKHVWHU��7KH�0��FDUWULGJH�ZDV�HVVHQWLDOO\�D�FXW�GRZQ�������� URXQG� XVLQJ� D� ���� JUDLQ� URXQGQRVH� EXOOHW��$PXVLQJO\�� ZKHQ� WKH� $UP\� DGRSWHG� WKLV� QHZ� FDUWULGJH��WKH�0��*DUDQG�ZDV�VWLOO� LQLWLDOO\�VKRZLQJ� LWVHOI�DV�D�YHU\�SRRU� ULIOH�� OHDGLQJ� WR� VSHFXODWLRQ� WKDW� WKH� QHZ� 0��FDUWULGJH�ZDV�VHOHFWHG�IRU�WKH�0��*DUDQG�VLQFH�WKH�ULIOH�ZDVQ¶W�FDSDEOH�RI�KDQGOLQJ�WKH�IDU�PRUH�SRZHUIXO��������0�� FDUWULGJHV�� 7KH�0�� FDUWULGJH�ZRXOG� SURYLGH� WKH�0��FDUELQH� ZLWK� DQ� HIIHFWLYH� UDQJH� RI� ���� PHWHUV�� ZHOO�EH\RQG�WKDW�RI�DQ\�VHUYLFH�VLGHDUP�$� ZLGH� UDQJH� RI� ULIOHV� ZHUH� VXEPLWWHG� LQ�FRPSHWLWLRQ� IRU� WKH�$UP\¶V�VHOHFWLRQ��EXW� LQ� WKH�HQG��WKH�GHVLJQHU�RI� WKH�PXQLWLRQ�ZDV�SURGXFHG�WKH�ZLQQLQJ�ULIOH�GHVLJQ��7KH� ULIOH�ZDV�GHVLJQHG� E\�'DYLG�:LOOLDPV��ZKR�GLG� PXFK� RI� WKH� ZRUN� SULRU� WR� WKH� FRPSHWLWLRQ� ZKLOH�VHUYLQJ� SULVRQ� WLPH� IRU� PRRQVKLQLQJ�� 7KH� ULIOH� ZDV�TXLFNO\�UXVKHG�LQWR�SURGXFWLRQ�ZLWK�:LQFKHVWHU�GHOLYHULQJ�WKH� ILUVW� FDUELQHV� LQ� -XO\�� ������ 2YHU� WKH� QH[W� WKUHH�\HDUV��URXJKO\�VL[�PLOOLRQ�0��FDUELQHV�ZHUH�SURGXFHG�IRU�WKH�86�PLOLWDU\��PDQXIDFWXUHG�E\�XS� WR�QLQH�FRPSDQLHV�VLPXOWDQHRXVO\��DW�D�FRVW�RI� URXJKO\������SHU�XQLW��$IWHU�WKH�ZDU�HQGHG��RQO\�:LQFKHVWHU�FRQWLQXHG�SURGXFLQJ�WKH�ULIOH�� DV� ZHOO� DV� GHYHORSLQJ� YDULDQWV� WKDW� ZRXOG� VHH�VHUYLFH�LQ�.RUHD�DQG�9LHWQDP��,Q�SRVW�ZDU�(XURSH��ERWK�:HVW�*HUPDQ\�DQG�)UDQFH�XVHG�WKH�0��FDUELQH�LQ�WKHLU�DUPLHV� XQWLO� WKH�0�V�ZHUH� UHSODFHG� E\� WKHLU� RZQ� ULIOHV��LQFOXGLQJ�WKH�*��DQG�WKH�0$6�0OH������$�YDVW�QXPEHU�RI�VXUSOXV�ULIOHV�ZHUH�DOVR�VROG�RQ�WKH�FLYLOLDQ�PDUNHW�GXULQJ�WKH�SRVW�ZDU�\HDUV�DV�ZHOO�� IRU�DV� OLWWOH�DV�����SHU�XQLW��7KHVH� VDPH� VXUSOXV� ULIOHV�� KDYLQJ� EHHQ� RQ� WKH� FLYLOLDQ�PDUNHW� IRU� DV� PXFK� DV� ��� \HDUV�� QRZ� VHOO� DW� URXJKO\������ WR� ����� HDFK�� GHSHQGLQJ� XSRQ� WKH� TXDOLW\� DQG�PRGHO� 'XULQJ�:RUOG�:DU� ,,�� WKH�0��SURYHG� WR�EH�DQ�LQYDOXDEOH�DVVHW�IRU�MXQJOH�ZDUIDUH�LQ�WKH�3DFLILF�WKHDWHU��HYHQ� LI� LW�GLG�QRW�SRVVHVV� WKH�VHOHFWLYH�ILUH� IXQFWLRQ� WKDW�KDG� RULJLQDOO\� EHHQ� VODWHG� IRU� LW�� ,W� ZDV� D� UHODWLYHO\�UHOLDEOH� ULIOH�� FRPSDFW�� OLJKWZHLJKW� DQG� KDQG\�FRPSDUHG�WR� RWKHU� ULIOHV� DYDLODEOH� DW� WKH� WLPH�� DQG� WKH� ���URXQG�GHWDFKDEOH�PDJD]LQHV�RIIHUHG�DOPRVW�WZLFH�WKH�FDSDFLW\�RI� WKH�0��*DUDQG� ULIOHV�� $ORQJ�ZLWK� WKH�0��� WKH�0�$��ZDV�DOVR�DYDLODEOH�IRU�DLUERUQH�WURRSV��ZKLFK�ZDV�ILWWHG�ZLWK�D�SLVWRO�JULS�DQG�D�IROGLQJ�PHWDO�EXWWVWRFN�$V�WKH�.RUHDQ�:DU�SURJUHVVHG��WKH�0��FDUELQH�ZDV�LQWURGXFHG��SURYLGLQJ�WKH�VHOHFWLYH�ILUH�IHDWXUH�WKDW�KDG�EHHQ�RPLWWHG�LQ�WKH�UXVK�WR�JHW�WKH�0��FDUELQH�LQWR�VHUYLFH�GXULQJ�::���7KH�0��FRXOG�ILUH�XS�WR�����URXQGV�SHU�PLQXWH�DQG�XWLOL]HG�D�ODUJHU����URXQG�PDJD]LQH�WKDW�ZDV� LQWHUFKDQJHDEOH�ZLWK� WKH����URXQG�PDJD]LQH� IURP� WKH�0��FDUELQH��7KH� ILQDO�YHUVLRQ�RI� WKH�FDUELQH�ZDV� WKH�0���ZKLFK�DOVR�DSSHDUHG�GXULQJ�WKH�.RUHDQ�:DU��7KH�0��ZDV�D�PRGLILHG�0��ILWWHG�ZLWK�VSHFLDO�PRXQWV�WKDW�HQDEOHG�LW�WR�DFFHSW�LQIUDUHG�QLJKW�YLVLRQ�VLJKWLQJ�HTXLSPHQW��PDNLQJ�LW�RQH�RI�WKH�HDUOLHVW�QLJKW�ILJKWLQJ�VQLSHU�ULIOHV��HYHQ�LI�WKH�UDQJH�ZDV�ORXV\��7KH�0��ZDV�LVVXHG�WR�1&2V�DQG�RIILFHUV�LQ�FRPEDW�XQLWV��OHDYLQJ�WKH�DYHUDJH�JUXQWV�WR�XVH�0��*DUDQG�ULIOHV��0��FDUELQHV��DQG�IRU�WKH�OXFN\�IHZ�WR�FDUU\�WKH�6$:��WKH�%URZQLQJ�$XWRPDWLF�5LIOH�2YHU�WKH�FRXUVH�RI�::���WKH�0��FDUELQH�VHULHV�VKRFNHG�86�WURRSV�ZLWK�LWV�UHOLDELOLW\�DQG�FDSDELOLW\�LQ�WKH�KRW�MXQJOHV�RI�WKH�VRXWK�3DFLILF��$QG�GXULQJ�WKH�.RUHDQ�:DU��WKH�FDUELQH�VKRFNHG�86�WURRSV�DJDLQ��WKLV�WLPH�ZLWK�LWV�XQUHOLDELOLW\��7KH�H[WUHPH�ZLQWHU�FRQGLWLRQV�RQ�WKH�.RUHDQ�3HQLQVXOD�VHHPHG�WR�ZHDNHQ�WKH�VPDOOHU�FRPSRQHQWV�RI�WKH�0��FDUELQH�DQG�RWKHU� OLJKW�ZHDSRQV��UHVXOWLQJ� LQ�VHL]XUHV��EUHDNDJHV��DQG�RWKHU� IDLOXUHV�RI� WKH�ZHDSRQV��2QH�FXUH� IRU� WKH�SUREOHP�FDPH� LQ� WKH� IRUP�RI� OXEULFDWLQJ� WKH� ULIOHV�ZLWK�DOFRKRO�EDVHG�KDLU� WRQLFV��7KH�VHFRQG�IDLOXUH�RI�WKH�FDUELQH�GXULQJ�WKH�.RUHDQ�ZLQWHUV�ZDV�WKH�SHUIRUPDQFH�RI�WKH�XQGHUSRZHUHG�����[��PP�FDUWULGJH��ZKLFK�RIWHQ�IDLOHG�WR�SHQHWUDWH�WKH�WKLFN��KHDY\�ZLQWHU�XQLIRUPV�ZRUQ�E\�ERWK�1RUWK�.RUHDQ�DQG�&KLQHVH�WURRSV�LQYROYHG�LQ�WKH�FRQIOLFW�+RZHYHU��WKH�0��FDUELQHV�ZHUH�QRW�DOZD\V�VR�XQGHUSRZHUHG��)RU�D�EULHI�SHULRG��WKH\�ZHUH�PDQXIDFWXUHG�WR�ILUH�WKH����PP�-RKQVRQ�FDUWULGJH��7KLV�ZDV�D�QHFNHG�GRZQ�����FDVH�WKDW�ILUHG�D�OLJKWZHLJKW�����EXOOHW�DW�D�PX]]OH�YHORFLW\�LQ�H[FHVV�RI�������ISV�������P�V���SURGXFLQJ�

:HDSRQ 86�&DUELQH��&DOLEHU������0�0DQXIDFWXUHU :LQFKHVWHU <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����[��PP�0� 0DJV ����RU����$FFXUDF\ *URXS ���FP�#����P 02$.LOO9HORFLW\ ����P�V (QHUJ\ ����IW�OEV:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFW� ����P $XWR �0D[� &\FOLF �1RWHV
:HDSRQ 86�&DUELQH��&DOLEHU������0�$�0DQXIDFWXUHU :LQFKHVWHU <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����[��PP�0� 0DJV ����RU����$FFXUDF\ *URXS �� FP�#����P 02$.LOO9HORFLW\ ����P�V (QHUJ\ ����IW�OEV:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ����PP �5DQJH (IIHFW� ����P $XWR �0D[� &\FOLF �1RWHV
:HDSRQ 86�&DUELQH��&DOLEHU������0�0DQXIDFWXUHU :LQFKHVWHU <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����[��PP�0� 0DJV ���RU���$FFXUDF\ *URXS ���FP�#����P 02$.LOO9HORFLW\ ����P�V (QHUJ\ ����IW�OEV:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ 86�&DUELQH��&DOLEHU������0�0DQXIDFWXUHU :LQFKHVWHU <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����[��PP�0� 0DJV ���RU���$FFXUDF\ *URXS ��FP�#���P 02$.LOO9HORFLW\ ����P�V (QHUJ\ ����IW�OEV:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
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D�URXQG�WKDW�ZRXOG�KDYH�EHHQ�URXJKO\�HTXLYDOHQW�LQ�SXQFK�WR�WKH�³QHZ´����PP�+9�URXQGV�SURGXFHG�E\�)1�+HUVWDO�IRU�WKHLU�)LYH�VHYH1�SLVWRO�DQG�3���3':��EXW�ZLWK�DQ�H[WHQGHG�UDQJH��7KH�����FDUELQH�FDUWULGJH�DOVR�WXUQV�TXLWH�EUXWDOO\�HIIHFWLYH�ZKHQ�ILULQJ�DQ�H[SDQGLQJ�W\SH�EXOOHW��OLNH�D�KROORZSRLQW�/LNH�WKH�0��*DUDQG�ULIOH��WKH�0��FDUELQH�KDG�D�QXPEHU�RI�SUREOHPV�WKDW�UHTXLUHG�UHVROXWLRQV�RYHU�WKH�ZHDSRQ¶V�SURGXFWLRQ�OLIHVSDQ��7KH�ILUVW�RI�WKHVH�SUREOHPV�ZDV�UHODWLYHO\�PDMRU�DQG�TXLWH�GDQJHURXV�WR�WKH�WURRSV��2Q�DOO�0��FDUELQHV�DQG�YDULDQWV��WKH�VDIHW\�LV�ORFDWHG�RQ�WKH�IURQW�SDUW�RI�WKH�WULJJHU�JXDUG��2Q�WKH�ILUVW�SURGXFWLRQ�UXQ��WKH�VDIHW\�ZDV�D�FURVV�EROW�SXVK�EXWWRQ�WKDW�FRXOG�HDVLO\�EH�FRQIXVHG�LQ�WKH�KHDW�RI�EDWWOH�ZLWK�WKH�PDJD]LQH�UHOHDVH�EXWWRQ�WKDW�ZDV�ORFDWHG�ULJKW�QH[W�WR�LW��6ROGLHUV�GLHG�WU\LQJ�WR�XQMDP�FDUELQHV�WKDW�ZHUH�VLPSO\�VDIHWLHG��7KH�SUREOHP�ZDV�TXLFNO\�UHVROYHG�E\�VZLWFKLQJ�WR�D�OHYHU�VW\OH�VDIHW\�VZLWFK��7KH�VLJKWV�RQ�WKH�ULIOH�ZHUH�DOVR�SUREOHPDWLF��8QWLO�������D�OHDI�W\SH�VLJKW�ZDV�XVHG�WKDW�RIIHUHG�WZR�VHWWLQJV�DW����P�DQG����P�DQG�QR�DELOLW\�WR�DGMXVW�IRU�ZLQGDJH��,Q�ODWH�������WKH�UHDU�VLJKW�ZDV�UHSODFHG�ZLWK�D�UDPS�W\SH�VLJKW�WKDW�ZDV�FRPSOHWHO\�DGMXVWDEOH�IRU�HOHYDWLRQ�DQG�ZLQGDJH�$V�WKLQJV�FXUUHQWO\�VWDQG��WKH�0��FDUELQH�ZDV�DOPRVW�WKH�ILUVW�DVVDXOW�ULIOH��,W�XWLOL]HG�KLJK�FDSDFLW\�GHWDFKDEOH�PDJD]LQHV�LQ�RUGHU�WR�VXSSRUW�D�KLJK�YROXPH�RI�ILUH��DQG�KDG�D�IHZ�PRQWKV�LQLWLDOO\�EHHQ�VSHQW�WR�DGG�VHOHFWLYH�ILUH�FDSDFLW\�LQ�������WKH�0��FDUELQH�PD\�YHU\�ZHOO�KDYH�VWROHQ�WKH�VSRWOLJKW�IURP�WKH�*HUPDQ�6WXUP*HYHKU����DV�WKH�ILUVW DVVDXOW�ULIOH��8QIRUWXQDWHO\��WKH�VHOHFWLYH�ILUH�IHDWXUH�ZDVQ¶W�DGGHG�XQWLO�ZHOO�DIWHU� WKH�HQG�RI�:RUOG�:DU�,,�DQG�WKH�SLWLIXO�SHUIRUPDQFH�LQ�UDQJH�DQG�SHQHWUDWLRQ�RI�WKH������[���PP�0��FDUWULGJH�HYHQ�NHSW�WKH�0��FDUELQH� IURP� EHLQJ� FRQVLGHUHG� WKH� ILUVW� DVVDXOW� ULIOH� LQ� VHUYLFH� WR� WKH�8QLWHG� 6WDWHV�� D� ZHDSRQ�86� WURRSV�ZRXOG� KDYH� WR� ZDLW� DOPRVW� WZR�GHFDGHV�IRU��+RZHYHU��ZLWK�WKH�UHFHQW�ZDYH�RI�VKRUW�UDQJH�DVVDXOW�ULIOHV�GHYHORSHG�RYHU�WKH�ODVW����\HDUV��WKH�0��FDUELQH�YHU\�ZHOO�FRXOG�VRRQ�XVXUS�WKH�WLWOH�RI�³7KH�:RUOG¶V�)LUVW�$VVDXOW�5LIOH´�DZD\�IURP�WKH�6W*�����WKDQNV�WR�WKRVH�VKRUWHU�UDQJHV�DQG�WKH�DGYHQW�RI�VPDOOHU�FDOLEHU�ULIOH�DPPXQLWLRQV��/LNH�WKH�0�&�DQG�0�'�ULIOHV��WKH�0��FDUELQHV�PDQDJHG�WR�VHUYH�DV�VQLSHU�ZHDSRQV�XQWLO�WKH�HDUO\�\HDUV�RI�WKH�9LHWQDP :DU��7KH�0��DQG�0��FDUELQHV�DOVR�VHUYHG�ZHOO� LQWR� WKH�����¶V�DV� WKH�SULPDU\�ZHDSRQ�RI�PDQ\�VHFRQG�OLQH� WURRSV�� ULJKW�XS�XQWLO� WKH�0���ZDV�DGRSWHG�WR�GLUHFWO\�UHSODFH�LW�$IWHU�WKH�HQG�RI�LWV�PLOLWDU\�VHUYLFH��WKH�0��FDUELQHV�FRQWLQXHG�WR�EH�PDQXIDFWXUHG�E\�WKH�JXQ�PDQXIDFWXUHU�,YHU�-RKQVRQ��7KHVH�ODVW�0��FDUELQHV��PDQXIDFWXUHG�IRU�FLYLOLDQ�VDOHV��ZHUH�FKDPEHUHG� WR��PP�/XJHU�3DUDEHOOXP��ZKLFK�ZKHQ� ILUHG�GRZQ�D���� LQFK�EDUUHO�� LV�RQO\�VOLJKWO\�OHVV�HIIHFWLYH�WKDQ�WKH�����[��PP�0��FDUWULGJH�2YHUDOO�� 86� PDQXIDFWXUHUV� SURGXFHG� ���������� 0�� FDUELQHV�� �������� 0�$�� FDUELQHV�� �������� 0�� FDUELQHV�� DQG� ������ 0��FDUELQHV��:KHQ�LVVXHG�WR�86�WURRSV��WKH�FDUELQH�RIWHQ�FDPH�ZLWK�DQ�0��VDZEODGH�ED\RQHW��D�VOLQJ�	�RLOHU��D�FDQYDV�ULIOH�EDJ��D�PDJD]LQH�SRXFK�EDQGROLHU�WKDW�KHOG�������URXQG�PDJD]LQHV��DQG�D SRXFK�WKDW�VWUDSSHG�WR�WKH�EXWWVWRFN�WR�KROG�DQ�DGGLWLRQDO������URXQG�PDJD]LQHV�RQ�WKH� ULIOH� LWVHOI�� 'XULQJ� WKH� .RUHDQ� ZDU�� WKRVH� ZLWK� 0�V� ZHUH� RXWILWWHG� WKH� VDPH�� EXW� ZLWK� ���URXQG� PDJD]LQHV�� 6R� WKH� JUXQW� FDUULHG� ���PDJD]LQHV�IRU�D� WRWDO�RI�����URXQGV�RI�DPPXQLWLRQ��ZKLOH�WKH�1&2V�DQG�RIILFHUV�FDUULHG�����URXQGV��0HWDO�PDJD]LQH�FLQFK�FOLSV�ZHUH�DOVR�DYDLODEOH��DOORZLQJ�D�SDLU�RI�PDJD]LQHV�WR�EH�VWUDSSHG�WRJHWKHU�VLGH�E\�VLGH��&XUUHQWO\��DIWHU�PDUNHW�PDQXIDFWXUHUV�SURGXFH�PDJD]LQHV�IRU�WKH�0��FDUELQHV�RI���������������DQG����URXQG�FDSDFLWLHV�
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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� &RVW0��&DUELQH %5 �� 7 2 0����� � �� ��>66@ 67 ��� ���� ���� ����0�$��&DUELQH %5 �� 7 2 0����� � �� ��>66@ 67 ��� ���� ���� ����0��&DUELQH %5 �� 7 2 0����� � ������ 67 ��� ���� ���� ����0��&DUELQH 61 � 7 2 0����� � ������ ��>66@����>$%@�����>&@ 67 ��� ���� ���� ����6SHFLDO�5XOHV 0��DQG�0�$��#::���0��	�0��SULFHV�#.RUHDQ�:DU�

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW>OE@ 3XUFKDVH�'& 5HVWULFWLRQ0��&DUELQH �G� �� %DOOLVWLF �� 6$ �� 0HG ��� �� /LF ����0�$��&DUELQH �G� �� %DOOLVWLF �� 6$ �� 0HG ��� �� /LF ����0��&DUELQH �G� �� %DOOLVWLF ��� 6$��$ ����� 0HG ��� �� /LF ����0��&DUELQH �G� �� %DOOLVWLF ��� 6$��$ ����� 0HG ��� �� /LF ����6SHFLDO�5XOHV

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV0��&DUELQH �� 6$��$��& 3RRU 7HUULEOH � ����0�$��&DUELQH �� 6$��$��& 3RRU 7HUULEOH � ����0��&DUELQH �� 6$��$��& 0HGLRFUH 3RRU � ����0��&DUELQH �� 6$��$��& 3RRU )DLU � ���� 6FRSHG6SHFLDO�5XOHV 3ULFHV�FLUFD�::�
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV0��&DUELQH �G��� 3�/ �� �� � ��� � �� ���� ����0�$��&DUELQH �G��� 3�/ �� �� � ��� � �� ���� ����0��&DUELQH �G��� 3�/ �� �� � ��� ���� ������ ���� ����0��&DUELQH �G��� 3�/ � �� � ��� ���� ������ ���� ����6SHFLDO�5XOHV�
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,Q�������DV�GHYHORSPHQW�RI� WKH�;0����6$%5�FRQWLQXHG�� WKH� 86� $UP\� GHFLGHG� WR� H[SORUH� WKH�SRVVLELOLWLHV� RI� GHYHORSLQJ� WKH� NLQHWLF� HQHUJ\� ZHDSRQ�SRUWLRQ� RI� WKH� ;0��� DV� D� VWDQG�DORQH� ZHDSRQ�� 7KH�UHVXOWLQJ�PRGLILHG�ZHDSRQ�VKRZV�D�JUHDW�GHDO�RI�SURPLVH�DV�D�UHSODFHPHQW�IRU�WKH�DJLQJ�VWRFNSLOHV�RI�0��$��ULIOHV�DQG�0�$��FDUELQHV�FXUUHQWO\�LQ�VHUYLFH�$W�WKH�FXUUHQW�VFKHGXOH��DQG�IRU�RQFH��LW�VHHPV�WKH�$UP\�KDV�IRXQG�D�ZHDSRQ�WKDW�LV�GHYHORSLQJ�RQ�WLPH��UDWKHU� WKDQ� \HDUV� EHKLQG� VFKHGXOH��� WKH� ULIOH� VKRXOG� EH�UHDG\� WR� HQWHU� SURGXFWLRQ� E\� QR� ODWHU� WKDQ� ������ DQG�RQFH�DGRSWHG�DV�WKH�0���VKRXOG�EHFRPH�D�VWDQGDUG�QH[W�JHQHUDWLRQ�DVVDXOW�ULIOH�IRU�WKH�86�$UP\�7KH� ULIOH�ZLOO� EH� IXOO\� FRPSOLDQW�ZLWK� DOO�1$72�VWDQGDUG�DQG�86�VWDQGDUG������[���PP�DPPXQLWLRQ��DV�ZHOO� DV� ILULQJ� D� QHZ� DPPXQLWLRQ� EHLQJ� GHYHORSHG�VSHFLILFDOO\�IRU�WKH�ULIOH��7KLV�QHZ�DPPXQLWLRQ�LV�GHVLJQHG�WR�IXUWKHU�OLJKWHQ�D�VROGLHU¶V�ORDG��XVLQJ�QHZ�SURSHOODQWV��DQG�D�FRPSRVLWH�FDUWULGJH�FDVH�PDQXIDFWXUHG�IURP�D�EUDVV�EDVH�SODWH�DQG�SRO\PHU�ZDOOV��7KLV�DPPXQLWLRQ�ZLOO�SUREDEO\�DOVR�XVH�WKH�QHZ�Q\ORQ�FRUHG�JUHHQ�EXOOHWV�WKH�86�$UP\�KDV�EHHQ�GHYHORSLQJ��7KLV��DORQJ�ZLWK�WKH�����UHGXFWLRQ�LQ�ULIOH�ZHLJKW�LQ�FRPSDULVRQ�WR�WKH�0�$���VKRXOG�EH�JUHDWO\�IDYRUHG�E\�86�WURRSV�ZKR�KDYH�EHHQ�ZHLJKHG�GRZQ�RYHU�UHFHQW�\HDUV�ZLWK�SURWHFWLYH�JHDU��FRPPXQLFDWLRQV�HTXLSPHQW��DQG�RWKHU�EDWWOHILHOG�VXSSOLHV�7KH�;0��LV�D�GHULYDWLYH�RI�WKH�.(�FRPSRQHQW�RI�WKH�;0����ZKLFK�LV�LQ�WXUQ�D�GHULYDWLYH�RI�WKH�+	.�*���DVVDXOW�ULIOH��7KH�;0���.(�FRPSRQHQW�GLIIHUV�IURP�WKH�*���PDLQO\�LQ�LWV�GLIIHUHQW�KRXVLQJ�VW\OH�DQG�WKH�FRPSDWLELOLW\�ZLWK�0���PDJD]LQHV��7KH�;0��GLIIHUV�IURP�WKLV�ZLWK�WKH� LQFOXVLRQ�RI� D� WHOHVFRSLQJ�SODVWLF� EXWWVWRFN�� IRXU�SLFDWLQQ\� UDLOV�RQ� WKH� IRUHDUP��DQG�D�FDUU\�KDQGOH��ZKLFK� VHHPV� WR�KROG� ERWK�D� VKRUW�SLFDWLQQ\�UDLO�DW�WKH�IURQW�DQG�IURP�WKH�SKRWRV��WKH�UHDU�RI� WKH�FDUU\�KDQGOH�PRXQWV�HLWKHU�D�EDVLF�RSWLFDO�VFRSH�RU�D�PRXQWLQJ�EORFN�IRU�WKH�2,&:�)&6��$QG�\HV��WKRVH�IRUHDUP�UDLOV�PHDQ�\RX¶OO�HYHQWXDOO\�VHH�;0�V�PRXQWLQJ�0���3LV�UDWKHU�WKDQ�EHLQJ�VOXQJ�EHQHDWK�WKH�;0��� 7KH�;0���DOVR�YDULHV�IURP�WKH�;0���.(�FRPSRQHQW�LQ�LWV�ODFN�RI�D�EXUVW�OLPLWHU�&XUUHQWO\��WKHUH�DUH�QRW�D�ORW�RI�GHWDLOV�DYDLODEOH�DERXW�WKH�;0���MXVW�WKH�YDJXH�GHWDLOV�SURYLGHG�LQ�WKLV�DUWLFOH�DQG�D�VLQJOH�SUHVV�RS�SKRWR��7KH�PDQ\�RI�WKH�GHWDLOV�SURYLGHG�DUH�H[WUDSRODWHG�IURP�WKH�*���DVVDXOW�ULIOH��XSRQ�ZKLFK�WKH�;0��LV�XOWLPDWHO\�EDVHG�XSRQ�

:HDSRQ ;0���/LJKW�$VVDXOW�5LIOH0DQXIDFWXUHU +HFNOHU�	�.RFK <HDU �����1DWLRQ 8QLWHG�6WDWHV&DOLEHU �����[���PP�1$72 0DJV ��$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V�Z�0���������P�V�Z�66���� (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG ����NJ 0% �/HQJWK %XUVW �5DQJH (IIHFW� ���P $XWR ���0D[� &\FOLF ���1RWHV
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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+.�;0���/LJKWZHLJKW�$VVDXOW�5LIOH 5,) �� - 0��( 0��� � �� ��>66@����>$@�����>&@ 95 ���P ��� ��� ������6SHFLDO�5XOHV

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ+.�;0���/LJKWZHLJKW�$VVDXOW�5LIOH �G� �� EDOOLVWLF ��� 6$�$ �� 0G ��OE �� 0LO�����6SHFLDO�5XOHV

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV+.�;0���/LJKWZHLJKW�$VVDXOW�5LIOH �� 6$��$��& *RRG *RRG � ������ :HOO�PDGH6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV+.�;0���/LJKWZHLJKW�$VVDXOW�5LIOH �G��� 3�/ �� �� � ��� ���� �� ��� �����6SHFLDO�5XOHV�
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$V� ZLWK� PRVW� :DUVDZ� 3DFW� QDWLRQV�� 3RODQG�HYHQWXDOO\� IRXQG� LW� YHU\� XQGHVLUDEOH� WR� UHO\� RQ� WKH�5XVVLDQ�PDQXIDFWXUHG�ZHDSRQV�VXSSOLHG� IRU� LWV�PLOLWDU\�E\� WKH�8665�� ,� VXSSRVH� WKLV� IDFW� FRXOG�EH�VHHQ�DV�DQ�HDUO\� LQGLFDWRU� WR� WKH� IDOO� RI� FRPPXQLVP�� DIWHU� DOO�� DQDWLRQ� RQO\� ZLVKHV� WR�PDQXIDFWXUH� WKH� ZHDSRQV� IRU� LWV�RZQ�PLOLWDU\�IRU�RQH�RI�WZR�UHDVRQV��(LWKHU�WKH\�H[SHFW�WR�VDYH� PRQH\� E\� PDNLQJ� WKH� ZHDSRQV� LQVLGH� WKHLU� RZQ�ERUGHUV�� RU� WKH\� H[SHFW� WR� RQH� GD\� HQWHU� LQWR� DUPHG�FRQIOLFW� ZLWK� WKH� QDWLRQ� WKDW� SURYLGHV� WKHLU� FXUUHQW�JHQHUDWLRQ�RI�PLOLWDU\�KDUGZDUH�$Q\ZD\�� WKLV� GHVLUH� WR� KDYH� WKHLU� RZQ�ZHDSRQV� OHDG� WKH� 3ROLVK� PLOLWDU\� WR� D� ZHDSRQ� SURMHFW�NQRZQ� DV� 7DQWDO� LQ� RUGHU� WR� SURGXFH� WKHLU� RZQ� �0����JHQHUDWLRQ��RI�VPDOO�FDOLEHU�ORQJ�DUPV��7KH�GHYHORSPHQW�RI� WKH� 7DQWDO� EHJDQ� LQ� WKH� ����
V� ZKHQ� WKH� 3ROLVK�PLOLWDU\�LVVXHG�UHTXLUHPHQWV�IRU�D�����PP�JDV�RSHUDWHG�DVVDXOW� ULIOH� FDSDEOH� RI� ILULQJ� ��URXQG� EXUVWV� DV�ZHOO� DV�WKH�FDSDFLW\�WR�ILUH�ULIOH�JUHQDGHV���'HVLJQHUV�VWDUWHG�ZLWK�DQ�$.����DQG WKHQ�UHZRUNHG�WKH�HQWLUH�ZHDSRQ�ZLWK�WKHLU�RZQ� RULJLQDO� VROXWLRQV�� UHVXOWLQJ� LQ� WKH� Z]�� ��� 7DQWDO��ZKLFK� XQGHUZHQW� WZR� \HDUV� RI� ILOHG� WULDOV� EHIRUH� EHLQJ�DGRSWHG�E\�WKH�3ROLVK�$UP\�LQ�������6LPXOWDQHRXVO\��WKH�3ROLVK� $UP\� DOVR� DGRSWHG� WKH� VKRUWHU� FDUELQH� YHUVLRQ��WKH�Z]�����2Q\NV��([WHUQDOO\�� WKH� ULIOH� UHVHPEOHV� WKH�$.���� WKDW�WKH� GHVLJQHUV� VWDUWHG� ZLWK�� 7KH� $.���
V� ODUJH�VDIHW\�VHOHFWRU� OHYHU� LV� PHUHO\� D� VDIHW\� RQ� WKH� Z]�����ZKLOH�D�VHSDUDWH�WKUHH�SRVLWLRQ�VHOHFWRU�VZLWFK� LV�DGGHG�WR� WKH� OHIW� VLGH� RI� WKH� UHFHLYHU�� 7KH� PDLQVSULQJ� URG� LV�PRGLILHG� WR� SUHYHQW� WKH� URG� FRYHU� IURP� IDOOLQJ� RII�ZKHQ�ILULQJ� ULIOH� JUHQDGHV�� 7KH� PX]]OH� EUDNH� KDV� EHHQ�PRGLILHG� DV� ZHOO� WR� IDFLOLWDWH� WKH� XVH� RI� ULIOH� JUHQDGHV��7KH�DGMXVWDEOH� VLJKWV�FDQ�EH�VHW� IRU� UDQJHV� IURP���� WR������PHWHUV��DQG�DUH�WULWLXP�FRPSOLPHQWHG��$�QXPEHU�RI�WKH� ZHDSRQV� DOVR� LQFOXGH� D� VLGH� PRXQWLQJ� SODWH� IRU�RSWLFV��7KH�ULIOH�LV�FDSDEOH�RI�PRXQWLQJ�D�Z]�������SDOODG���PP�JUHQDGH�ODXQFKHU��$�OLWHUDO�KDQGIXO�RI�D�IHZ�SDUWV��QDPHO\� WKH� EROW�� EROW� FDUULHU� DQG� PDJD]LQHV�� DUH� HYHQ�LQWHUFKDQJHDEOH�ZLWK�WKH�$.����'HVLJQHG� DV� D� FRPSDFW� ULIOH� EHWWHU� VXLWHG� IRU�FORVH� TXDUWHUV� FRPEDW�� WKH� Z]���� H[WHUQDOO\� UHVHPEOHV�WKH� $.���8� DQG� $.5�� /LNH� WKH� Z]�� ���� WKH� ZHDSRQ� LV�PDGH�RI�D�VWDPSHG�VKHHW�PHWDO�UHFHLYHU�DQG�KDV�D�QHZ�WULJJHU�PHFKDQLVP�ZLWK�VHSDUDWHG�VZLWFKHG�IRU�WKH�VDIHW\�DQG� ILUH�VHOHFWRU��7KH�PX]]OH�EUDNH� LV�DGDSWHG� WR�DOORZ�WKH�ILULQJ�RI�ULIOH�JUHQDGHV��WKH�SURWRW\SH�YHUVLRQV�DUH�LQ�FLUFXODWLRQ�WKDW�KDYH�D�PX]]OH�GHYLFH�LGHQWLFDO�WR�WKDW�RI�WKH�$.���8��$�IXUWKHU�GLIIHUHQWLDWLRQ�EHWZHHQ�SURWRW\SHV�DQG SURGXFWLRQ� PRGHOV� LV� WKH� UHSRVLWLRQLQJ� RI� WKH� UHDU�VLJKW�IURP�WKH�UHFHLYHU�FRYHU��DV�LW�LV�ZLWK�WKH�$.���8��WR�WKH�UHDU�RI�D�PRXQWLQJ�UDLO�RQ�WKH�Z]������7KLV�FKDQJH�LQ�WKH� UHDU� VLJKW� RFFXUUHG� LQ�PLG�SURGXFWLRQ� WR� LPSOHPHQW�GHVLJQ� IHDWXUHV� WKDW� ZHUH� EHLQJ LQWHJUDWHG� ZLWK� WKH�GHYHORSLQJ�Z]�����%HU\O�8QIRUWXQDWHO\�� ZLWK� WKH� IDOO� RI� FRPPXQLVP�RFFXUULQJ� RQ� D� PDVVLYH� VFDOH� LQ� WKLV� WLPHIUDPH�� WKHVH�WZR� ULIOHV� ZHUH� GRRPHG� WR� YHU\� VKRUW� OLYHV�� 3RODQG�TXLFNO\�EHFDPH�D�1$72�PHPEHU��OHDGLQJ�WR�D�QHHG�IRU�D�ZHDSRQ� FRPSOLDQW� ZLWK� DW� OHDVW� 1$72
V� UDQJH� RI� VPDOO�DUPV�PXQLWLRQV��LI�QRW�67$1$*�FRPSOLDQW�IRU�DFFHVVRULHV�DQG�FRPSRQHQWV�DV�ZHOO��7KLV�OHDG�WR�WKH�VWRSJDS�PHDVXUH�RI�VLPSO\�UHGHVLJQLQJ�WKH�ULIOHV�WR�XVH�1$72
V�����PP�DPPXQLWLRQ��UHVXOWLQJ�LQ�WKH�Z]����7DQWDO�DQG Z]����2Q\NV�ULIOHV��$QG�DV�D�VWRSJDS�PHDVXUH��WKH�Z]����DQG�Z]����ZHUH�UHMHFWHG�E\�WKH�3ROLVK�PLOLWDU\��YLHZHG�DV�VWRSJDS�PHDVXUHV�WKDW�ZHUH�QRW�VXIILFLHQW�IRU�3RODQG
V�ORQJ�WHUP�QHHGV�7KH� Z]���� %HU\O� ZDV� WKH� ZHDSRQ� WKDW� UHVXOWHG� IURP� WKH�PLOLWDU\
V� FDOO IRU� D� ZHDSRQ� ZLWK� HYHQ� PRUH� FRPSDWLELOLW\� ZLWK� 1$72�VWDQGDUGV��7KH�ZHDSRQV�DGRSWHG�E\�WKH�3ROLVK�PLOLWDU\� LQ������ZHUH�WKH�NEV�Z]�����%HU\O�ULIOH�DQG�WKH�NEN�Z]�����0LQL�%HU\O�FDUELQH��7KH�ELJJHVW�FKDQJH�KDV�EHHQ�WKH�UHPRYDEOH�RSWLFV�UDLO�DWRS�WKH�UHFHLYHU�DQG�D�QHZ��VWURQJHU�IROGLQJ�VWRFN��7KH\�DOVR�LQFOXGH�QHZ�PX]]OH�EUDNHV�GHVLJQHG�IRU�XVH�ZLWK�ERWK�ROGHU�ULIOH�JUHQDGHV�DV�ZHOO�DV�WKH�QHZ�RQHV�GHVLJQHG�WR�EH�ILUHG�ZLWK�VWDQGDUG�EDOO�DPPR��\RX�GRQ
W�DOZD\V�KDYH�D�EODQN�LQ�\RXU�SRFNHW�IRU�WKH�ROG�RQHV���7KH�ULIOH�DOVR�KDV�D�QHZ�JUD\�SODVWLF�IRUHJULS�ZLWK�LQWHJUDWHG�PRXQW�IRU�WKH�Z]�����JUHQDGH�ODXQFKHU��3URWHFWLYH�JRJJOHV�DUH�UHTXLUHG�ZKHQ�ILULQJ�ULIOH�JUHQDGHV�ZLWK�WKH�FDUELQH��GXH�WR�WKH�GDQJHURXV�DPRXQW�RI�XQEXUQHG�JDVVHV�OHDYLQJ�WKH�VKRUW�EDUUHO��7KH�VLJQDWXUH�XQGHUEDUUHO�FOHDQLQJ�URG�RI�WKH�$.�IDPLO\�RI�ZHDSRQV�LV�PLVVLQJ�DV�ZHOO��7KHVH�ZHDSRQV�DUH�HQWHULQJ�VHUYLFH�ZLWK�WKH�3ROLVK�PLOLWDU\�DQG�ZLOO�HYHQWXDOO\�UHSODFH�DOO�$.�$.0��7DQWDO�DQG�2Q\NV�ZHDSRQV��7KH�ODWHVW�LPSURYHPHQWV�VODWHG�IRU�WKH�Z]����ULIOHV�UHYROYH�DURXQG�JUHDWHU�1$72�FRPSOLDQFH��VXFK�DV�67$1$*�PDJD]LQH�FRPSDWLELOLW\�DQG�PRXQWLQJ�UDLOV�IRU�1$72�RSWLFDO�HTXLSPHQW�7KH�ULIOHV�VKLSV�ZLWK������URXQG�PDJD]LQHV�RI�HLWKHU�VWHHO�RU�SODVWLF�FRQVWUXFWLRQ��D�ED\RQHW�LGHQWLFDO�WR�WKDW�RI�WKH�$.0��D�VOLQJ��D�EODQN�ILULQJ�DGDSWHU�IRU�ULIOH�JUHQDGHV��FDQYDV�PDJD]LQH�SRXFK��PDJD]LQH�ORDGHU����ORDGHG����URXQG�ORDGLQJ�VWULSV�DQG�FOHDQLQJ�JHDU��7KH�Z]��

:HDSRQ Z]����7DQWDO0DQXIDFWXUHU =�0��/XF]QLN <HDU ���������1DWLRQ 3RODQG&DOLEHU ����[��PP�%ORF 0DJV ��$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG ����NJ 0% �/HQJWK ����PP�����PP�IROGHG %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ Z]�����2Q\NV0DQXIDFWXUHU =�0��/XF]QLN <HDU ���������1DWLRQ 3RODQG&DOLEHU �����[���PP�%ORF 0DJV ��$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG ����NJ 0% �/HQJWK ����PP�����PP�IROGHG %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ Z]�����7DQWDO0DQXIDFWXUHU =�0��/XF]QLN <HDU ���������1DWLRQ 3RODQG&DOLEHU �����[���PP�66���� 0DJV ��$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG ����NJ 0% �/HQJWK ����PP�����PP�IROGHG %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ Z]�����2Q\NV0DQXIDFWXUHU =�0��/XF]QLN <HDU ���������1DWLRQ 3RODQG&DOLEHU �����[���PP�66���� 0DJV ��$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG ����NJ 0% �/HQJWK ����PP�����PP�IROGHG %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
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���LV�VWLOO� LQ�VHUYLFH�ZLWK�WKH�3ROLVK�DUP\��EXW�LV�LQ�WKH�SURFHVV� RI� EHLQJ� UHSODFHG� ZLWK� WKH� Z]�� ��� %HU\O������PP� DPPXQLWLRQ� LV� QR� ORQJHU� PDQXIDFWXUHG� LQ�3RODQG�� VR� UHPDLQLQJ� ����PP� ZHDSRQV� DUH� EHLQJ�F\FOHG� LQWR�XVH�DV� WUDLQLQJ�ZHDSRQV�XQWLO� WKH�H[LVWLQJ�����PP�DPPXQLWLRQ�VWRFNSLOHV�DUH�H[KDXVWHG�7KH�ODVW�SURWRW\SH�RI�WKLV�ZHDSRQ�IDPLO\�LV�D�OLJKW� PDFKLQHJXQ VLPLODU� WR� WKH� 5XVVLDQ� 53.6�����+RZHYHU�� WKLV� /0*� QHYHU� PDGH� LW� WR� ILHOG� WULDOV�� OHW�DORQH� SURGXFWLRQ� DQG� RQO\� D� KDQGIXO� RI� UHWLUHG�SURWRW\SHV�H[LVW�

:HDSRQ NEV�Z]����%HU\O0DQXIDFWXUHU =�0��/XF]QLN <HDU �����1DWLRQ 3RODQG&DOLEHU �����[���PP�66���� 0DJV ������$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG ����NJ 0% �/HQJWK ����PP�����PP�IROGHG %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� &\FOLF ���1RWHV
:HDSRQ NEN�Z]����0LQL�%HU\O0DQXIDFWXUHU =�0��/XF]QLN <HDU �����1DWLRQ 3RODQG&DOLEHU �����[���PP�66���� 0DJV ������$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ����PP�����PP�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� &RVW:]�����7DQWDO $5 �� 7 0�2 �����% � �� 67 ��� ��� ��� ����:]�����7DQWDO $5 �� 7 0�2 �����1 � �� 67 ��� ��� ��� ����:]�����2Q\NV $5 �� 7 0�2 �����% � �� 67 ��� ��� ��� ����:]�����2Q\NV $5 �� 7 0�2 �����1 � �� 67 ��� ��� ��� ����.EV�Z]�����%HU\O $5 � 7 0�2 �����1 � �� 67 ��� ��� ��� ����.EN�Z]�����%HU\O $5 �� 7 0�2 �����1 � ��

��>66@����>0%@�����>$@ 67 ��� ���� ���� ����6SHFLDO�5XOHV
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ:]�����7DQWDO �G� �� EDOOLVWLF ��� 6$��$ �� /UJ ��OE �� 0LO�����:]�����7DQWDO �G�� �� EDOOLVWLF ��� 6$��$ �� /UJ ��OE �� 0LO�����:]�����2Q\NV �G� �� EDOOLVWLF ��� 6$��$ �� 0HG ��OE �� 0LO�����:]�����2Q\NV �G�� �� EDOOLVWLF ��� 6$��$ �� 0HG ��OE �� 0LO�����.EV�Z]�����%HU\O �G�� �� EDOOLVWLF ��� 6$��$ �� /UJ ��OE �� 0LO�����.EN�Z]�����%HU\O �G�� �� EDOOLVWLF ��� 6$��$ �� 0HG ��OE �� 0LO�����6SHFLDO�5XOHV
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV:]�����7DQWDO �� 6$��%��$ *RRG )DLU � ����:]�����7DQWDO �� 6$��%��$ *RRG )DLU � ����:]�����2Q\NV �� 6$��%��$ *RRG 0HGLRFUH � ����:]�����2Q\NV �� 6$��%��$ *RRG 0HGLRFUH � ����.EV�Z]�����%HU\O ����� 6$��%��$ *RRG )DLU � ����.EN�Z]�����%HU\O ����� 6$��%��$ *RRG 0HGLRFUH � ����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV:]�����7DQWDO �G��� 3�/ �� �� � ��� ������ �� ��� ����:]�����7DQWDO �G��� 3�/ �� �� � ��� ������ �� ��� ����:]�����2Q\NV �G��� 3�/ �� � � ��� ������ �� ��� ����:]�����2Q\NV �G��� 3�/ �� � � ��� ������ �� ��� ����.EV�Z]�����%HU\O �G��� 3�/ �� �� � ��� ������ �� ��� ����.EN�Z]�����%HU\O �G��� 3�/ �� � � ��� ������ �� ���� ����6SHFLDO�5XOHV�
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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�
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'HVLJQDWLRQ�RI�2SHQ�&RQWHQW��7KH�'���2SHQ�&RQWHQW�FRQVLVWV�RI �³'���6\VWHP�'DWD ´��SDJHV����³$SSO\LQJ�'DWD�WR�*DPHV�� &RQYHUWLQJ�WR�WKH�'���0RGHUQ�5ROHSOD\LQJ�*DPH ´��SDJHV�������$GGLWLRQDOO\�� WKH� JDPH� VWDWLVWLFV� VSHFLILF� WR� XVH� LQ� WKH� '��� 6\VWHP� DUH� DOVR�GHVLJQDWHG�DV�RSHQ� FRQWHQW��7KH�VWDWLVWLFV�DSSHDU�LQ��VPDOO�WDEOHV��D�EODQN�H[DPSOH�RI�ZKLFK�H[LVWV�LQ�WKH�RSHQLQJ�RI�WKH�SUHYLRXVO\�PHQ WLRQHG�2SHQ�&RQWHQW��,Q�9ROXPH����WKLV�H[DPSOH� WDEOH�DSSHDUV�RQ�SDJH� ���/DVWO\�� LW� LQFOXGHV�DOO� LQOLQH�WH[W� IROORZLQJ�WKH� EROGIDFHG� KHDGLQJ� RI� �'��� 0RGHUQ� 5ROHSOD\LQJ� *DPH� 6SHFLDO� 5XOHV�� LQ� WKH�
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