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/TZXUJ[IZOUT/9@7CA9�HC��=;��5B;:HOFRPH� WR� 6SHFLDO� (GLWLRQ� 9ROXPH� ����� 7KLV�VSHFLDO�HGLWLRQ�ZDVQ
W�HYHQ�RQ�WKH�VFKHGXOH�D�PRQWK�DJR��2I� FRXUVH�� EDUHO\� RYHU� D�PRQWK� DJR��ZH�ZHUHQ
W� HYHQ� DW�ZDU�ZLWK� ,UDT��7KHQ�DJDLQ�� LW�ZDVQ
W� DFWXDOO\� D�ZDU��VLQFH�WKHUH�ZDV� QR� IRUPDO� GHFODUDWLRQ�RI�ZDU��:KLOH� ULJKW� QRZ��WKH� HQWLUH� VLWXDWLRQ� ZDV� UHIHUUHG� WR� DV� 2SHUDWLRQ�� ,UDTL�)UHHGRP��,�ZRXOGQ
W�EH�VXUSULVHG�LI�����\HDUV�IURP�QRZ��LW�LV�OLVWHG�LQ�WKH�KLVWRU\�ERRNV�DV�WKH�6HFRQG�$PHULFDQ�,UDTL�:DU� $Q\ZD\��WKLV�SDUWLFXODU�ERRN�GHWDLOV�WKH�ZHDSRQV�PRVW�FRPPRQO\�XVHG�E\�WKH�PDMRU�PLOLWDU\�IRUFHV�LQYROYHG�LQ�,UDT��WKH�,UDTL�$UP\��WKH�86�$UP\�DQG�86�0DULQHV��DQG�WKH� %ULWLVK� PLOLWDU\�� :H� GLG� OHDYH� RXW� D� IHZ� WKLQJV� RQH�PLJKW� H[SHFW� WR�KDYH� EHHQ�FRPPRQ��7KH�86�$UP\
V�0��6HUYLFH�3LVWRO�LV�RPLWWHG��:KLOH�SUHVHQW��RGGV�DUH�WKDW�QRW�D� VLQJOH� RQH�ZDV� ILUHG�GXULQJ� WKH�FRQIOLFW��6DPH�ZLWK� WKH�-DYHOLQ�PLVVLOH� ODXQFKHU�� <HV��ZH� VDZ��� -DYHOLQ�PLVVLOHV�ODXQFKHG� RQ� RQH� VDWXUGD\� QLJKW� GXULQJ� D� IXOO\� WHOHYLVHG�IRXU�KRXU�VNLUPLVK�RQ�WKH�RXWVNLUWV�RI�WKH�ERUGHU�SRUW�RI�8P�4DVU��%XW�WKRVH�WZR�ODXQFKHV�FRVW�WKH�86�JRYHUQPHQW�RQ�WKH�RUGHU�RI����������*XLGHG�PLVVLOHV�DUH�H[SHQVLYH��2Q�WKH� IOLS� VLGH�� WKRVH�0DULQHV�� KDG� WKH\� XVHG� WKHLU� 60$:�URFNHW� ODXQFKHU�� FRXOG� KDYH� GXPSHG� FORVH� WR� ��� 60$:�+('3� URFNHWV� LQWR� WKH� EDWWOH� IRU� WKH� VDPH� FRVW��:LWK� DOO�WKH�FRVW�FXWWLQJ�DQG� MRLQW�SURMHFWV� WKH�PLOLWDU\� LV�HQJDJHG�LQ��,
P�VXUH�WKDW�SODWRRQ�OHDGHU�ZLOO�HQG�XS�FDWFKLQJ�KHOO�IRU�XVLQJ�WKRVH�-DYHOLQ�PLVVLOHV�6LQFH�ZDU�ZLWK�,UDT�FDQ
W�EH�FRPSOHWH�ZLWKRXW�WKH�WKUHDW�RI�VXGGHQO\�G\LQJ�RQ� \RXU�EDFN��SDLQIXOO\� WZLWFKLQJ�

OLNH�D�FRFNURDFK�EODVWHG�ZLWK�SHVWLFLGH��ZH�DOVR�SURYLGH�\RX�DQ�VPDOO� DUUD\� RI� FKHPLFDO� ZHDSRQV� NQRZQ� WR� KDYH� EHHQ�PDQXIDFWXUHG�IRU�WKH�,UDTL�DUVHQDOV�DW�RQH�WLPH�RU�DQRWKHU�LQ�WKH�ODVW� ��� \HDUV�� DORQJ� ZLWK� SURSHU� UXOHV� WR� DFFXUDWHO\� SRUWUD\�WKHP�� VLQFH� WKH� EULHI� PHQWLRQ� RI� 6DULQ� LQ� WKH� '��� 0RGHUQ�5ROHSOD\LQJ�*DPH�H[KLELWV�D� ODFN�RI�HYHQ� UHPRWHO\� FRPSHWHQW�UHVHDUFK�� 6DULQ�� IRU� H[DPSOH�� QHHG� QRW� EH� LQKDOHG� WR� KDYH� LWV�HIIHFW��LW�FDQ�EH�DEVRUEHG�WKURXJK�WKH�VNLQ�OLNH�DOO�QHUYH�DJHQWV��MXVW� ORRN� DW� KRZ� QLFRWLQH� SDWFKHV� ZRUN��� ZLWK� HTXDOO\� SRWHQW�HIIHFWV� WR� LQKDODWLRQ� RU� LQJHVWLRQ�� ,W� DOVR� GRHVQ
W� DIIHFW� \RXU�KHDOWK��,W�DWWDFNV�\RXU�QHUYRXV�V\VWHP��,W�GHVWUR\V�PRWRU�FRQWURO�DQG�SURGXFHV�FRQYXOVLRQV�ZKLFK�FDQ�EH�VWURQJ�HQRXJK�WR�EUHDN�\RXU�ERQHV��<RX�SLVV� \RXU�SDQWV��QR�PDWWHU�ZKDW� \RXU�PRWKHU�VDLG�DERXW�FOHDQ�XQGHUZHDU��,W�QRUPDOO\�HQGV�ZLWK�WKH�IDLOXUH�RI�RQH�RU�PRUH�DXWRQRPRXV�QHUYRXV�IXQFWLRQV��QDPHO\�WKH�HQG�RI�\RXU�KHDUW
V�EHDWLQJ�RU�\RXU�OXQJV�EUHDWKLQJ��DQG�\RX�SURFHHG�WR�GLH� IURP� DVSK\[LDWLRQ� LQ� D� PDWWHU� RI� PLQXWHV�� ,I� \RX� ZDQW� WR�ZLWQHVV�\RXU�GHDWK�E\�VDULQ�LQ�PLQLDWXUH��EX\�D�FDQ�RI�UDLG��ILQG�D�ELJ�EXJ��DQG�VSUD\� LW�XQWLO� LW� IOLSV�RYHU�RQ� LWV�EDFN�DQG�GLHV�D�WZLWFKLQJ�GHDWK��6R�VRPHERG\��SOHDVH�WHOO�PH�ZKDW�WKH�KHOO�DQ\�RI�WKDW�KDV�WR�GR�ZLWK�ORVLQJ�&21"�������$Q\ZD\��ZH�SUHSDUHG�D� OLVWLQJ�RI� MXVW�D�KDQGIXO�RI� WKH�KXQGUHGV�RI� FKHPLFDO� DQG�ELRORJLFDO�ZHDSRQV�SURGXFHG� LQ� WKH�ODVW�KXQGUHG�RU�VR�\HDUV�:HOO�� ,
P� QRW� JRLQJ� WR� WDNH�XS� WRR�PXFK� RI� \RXU� WLPH�ZLWK� PH� \DSSLQJ� DZD\� KHUH� LQ WKH� LQWUR�� 2Q� WR� WKH� JDPH�PDWHULDO�

�6CIH�H<9�*9J=G=CBG:HOO��DV�\RX�FDQ�VHH��WKLV�LV�D�UHYLVHG�HGLWLRQ�RI�WKH�6SHFLDO�(GLWLRQ�RI�%LJ�%DQJ��&RYHULQJ� WKH�VHFRQG�$PHULFDQ�ZDU�DJDLQVW�,UDT��WKHUH�ZHUH�MXVW�D�IHZ�VKRUW�ZHHNV�LQ�ZKLFK�WR�GHFLGH�WR�SURGXFH�WKLV�YROXPH��UHVHDUFK�LW��ZULWH�LW��DQG�VHW�XS�WKH� OD\RXW��&RQVLGHULQJ�WKDW� WKH�ILQDO�GHFLVLRQ�WR�SURGXFH�WKH�ERRN�ZDVQ¶W�PDGH�XQWLO�ZH�ZLWQHVVHG� WKH� OLYH�EURDGFDVW�RI�D�IRXU�KRXU�EDWWOH�RQ�WKH�RXWVNLUWV�RI�8P�4DVU�WZR�ZHHNV�LQWR�WKH�ZDU��ZH�UHDOO\�KDG�YHU\�OLWWOH�WLPH�DW�DOO��7KH�ERRN�ZDV�FREEOHG� WRJHWKHU� LQ� XQGHU� ��� GD\V�� 0DQ\� HUURUV� DQG�RPLVVLRQV�PDGH� LW� LQWR� WKH�ERRN��DV�ZHOO�DV�D�QHHG�WR�PDNH�IRUPDWWLQJ�FKDQJHV�WR�DOORZ�KROH�SXQFKLQJ��7KLV�UHYLVLRQ�IL[HV�WKHVH�SUREOHPV�7KH� ILUVW� IL[� LV� WKH� DGGLWLRQ� RI D� ZLGH� UDQJH� RI�ZHDSRQV�� :H¶YH� DGGHG� WKH� �� QHZ� 8�6�� ZHDSRQV�� �� QHZ�%ULWLVK�ZHDSRQV��DQG���$XVWUDOLDQ�ZHDSRQV��7KH� VHFRQG� IL[� LV� D� ORW� RI� HGLWLQJ�� /D\RXW� QHHGHG�UHYLVLRQ�IRU�KROH�SXQFKLQJ��+HDGHUV�QHHGHG�VRPH�H[WHQVLYH�UHSDLUV��DQG�WKHUH�ZHUH�D�ORW�RI�HUURUV�RQ�WKH�VWDWLVWLFV�WDEOHV��WKDQNV� WR� FRS\LQJ� WHPSODWHV� IURP� RQH�ZHDSRQ� WR� WKH� QH[W��7KH�ELJJHVW�H[DPSOH�RI� WKLV� WKDW�VWRRG�RXW�ZDV� ODEHOLQJ� WKH�0���$�� VWDWV� IRU� WKH� '��� 0RGHUQ� 5ROHSOD\LQJ� *DPH� DV�0LODQ�$7*0�VWDWV��7KH�UHDVRQ�WKLV�VWDQGV�RXW�VR�PXFK�KHUHLQ� WKH� RIILFH� LV� GXH� WR� WKH� IDFW� WKDW� ZH� WKRXJKW� ZH� KDG�FRUUHFWHG�WKDW�RQH��EXW�LW�VWLOO�HQGHG�XS�LQ�WKH�ILQDO�FRS\��RB2

7KH� ODVW� FKDQJH� LV� VRPH� PLVVLQJ� UXOHV� UHJDUGLQJ�DQWL�DUPRU� ZHDSRQU\�� :KLOH� WKH� '��� 0RGHUQ� 5ROHSOD\LQJ�*DPH� WDNHV� JRRG� ILUVW� VWHSV� LQ� UHJDUGV� WR� WKLV�� QRW� DOO� $7�ZHDSRQV�DUH�FUHDWHG�HTXDO�� ,Q�D�%XOOHW�3RLQWV�DUWLFOH�RQ� WKH�:27&� ZHEVLWH�� &KDUOHV� 5\DQ� VXJJHVWV� DOO� $7� ZHDSRQV�QHJDWH����SRLQWV�RI�KDUGQHVV��,¶P�VRUU\��EXW�,�GRQ¶W�DJUHH�ZLWK�WKLV� DW� DOO�� ,W� VXJJHVWV� WKDW� DOO� DQWL�DUPRU� ZHDSRQV� DUH�HVVHQWLDOO\�FUHDWHG�HTXDO��,¶P�VRUU\��EXW�D�::��YLQWDJH�3,$7�WKDW�SHQHWUDWHV�OHVV�WKDQ�����PP�RI�DUPRU�LV�QRW�HTXDO�WR�D�0LODQ��� WKDW� SHQHWUDWHV� ����PP� RI� DUPRU�� $GGLWLRQDOO\�� WKH�YHU\� UXOHV�SUHVHQWHG� LQ� WKH�'���0RGHUQ�5ROHSOD\LQJ�*DPH�DUH�VHOI�FRQWUDGLFWLQJ��LW�VD\V�WKH�0���/$:�LJQRUHG����SRLQWV�RI� KDUGQHVV�� EXW� DFFRUGLQJ� WR� WKH� SK\VLFV�� WKH� /$:� XVHV�+($7� WHFKQRORJ\� WR� FXW� WKURXJK� DUPRU� ZLWK� D� MHW� RI�VXSHUKHDWHG�SODVPD��$QG� WKLV�SODVPD�MHW�� LQ� WXUQ��VKRXOG�EH�GHVLJQHG�DV�DQ�HQHUJ\�DWWDFN��ZKLFK�E\�WKH�UXOHV�VKRXOG�RQO\�GR� KDOI� GDPDJH� DJDLQVW� D� YHKLFOH�� 6R�ZH¶YH� JRW� VRPH�QHZ�UXOHV�WKRXJKW�RXW�WKDW�IL[�DOO�RI�WKDW��$Q\ZD\��DV�\RX�FDQ�VHH�� WKLV� LV�RQH�FDVH�ZKHUH�D�UHYLVLRQ�LVQ¶W�MXVW�D�FRQYHQLHQFH�RI�WU\LQJ�WR�IXOILOO�DQ�DXWKRU¶V�VHQVH�RI�SHUIHFWLRQLVP��EXW�DQ�DFWXDO�QHFHVVLW\�WR�FOHDQ�XS�D�SURGXFW� WKDW�ZDV� UXVKHG� RXW� WKH�GRRU� LQ�D� ULGLFXORXVO\� VKRUW�SHULRG� RI� WLPH�� :HOO�� DW� OHDVW� \RX¶UH� JHWWLQJ� PRUH� WKDQ� D�GR]HQ�QHZ�ZHDSRQV�RXW�RI�RXU�VORSSLQHVV�



'TZO�'OXIXGLZ�=KGVUTX_ �J-���J��*�� �2A����-��2QH� LPSRUWDQW� WKLQJ� DERXW� WRGD\¶V� DQWL�DLUFUDIW�ZHDSRQU\� LV� WKH� IDFW� WKDW�PDFKLQHV�GR�PRVW�RI� WKH�ZRUN��7KH� VNLOOV� LQYROYHG� ZLWK� WKHVH� ZHDSRQ� V\VWHPV�� IRU� WKH�PRVW� SDUW�� LQYROYH� SUHSDULQJ� PXQLWLRQV�� PDLQWDLQLQJ� WKH�ZHDSRQ� V\VWHP�� DQG� RYHUVHHLQJ� WKH� FRPSXWHU�EDVHG�RSHUDWLRQV� RI� WKH� ZHDSRQ�� :LWK� D� VWLQJHU�� IRU� LQVWDQFH��WKHUH�LV�QR�UHDO�VNLOO� LQ�ILULQJ�WKH�ZHDSRQ��WKH�VROGLHU�XVLQJ�WKH�ZHDSRQ�VLPSO\�SRLQWV�WKH�ODXQFK�V\VWHP�LQ�WKH�JHQHUDO�YLFLQLW\� RI� WKH� WDUJHW�� DFWLYDWHV� WKH� WDUJHWLQJ� V\VWHP�� DQG�ZDLWV� IRU� WKH� ZHDSRQ� WR� VLJQDO� WKDW� LW� KDV DFTXLUHG� LWV�WDUJHW�DQG�LV�UHDG\�WR�ILUH��2QH�WULJJHU�SXOO�ODWHU��WKH�PLVVLOH�ODXQFKHV�� DQG� WKH� VROGLHU� HVVHQWLDOO\� KDV� QRWKLQJ� WR� GR�RWKHU�WKDQ�ZDWFKLQJ�WKH�PLVVLOH�VWUHDN�WRZDUG�WKH�LQWHQGHG�WDUJHW�� 7KH� VNLOO� IRU� WKH� ZHDSRQ� FRPHV� LQ� WKH� IRUP� RI�NQRZOHGJH� RQ� DVVHPEOLQJ�� EUHDNLQJ� GRZQ�� DQG� SURSHUO\�WUDQVSRUWLQJ� WKH� ODXQFKHU�� PLQRU� WURXEOHVKRRWLQJ� ZKHQ�WKHUH�DUH�SUREOHPV��DQG� WKH�SURSHU�DVVHPEO\�� DFWLYDWLRQ��DQG�ORDGLQJ�RI�DPPXQLWLRQ��+HOO��WKH�PDQ�ILULQJ�WKH�VWLQJHU�LVQ¶W�HYHQ�FDOOHG�D�VROGLHU��KH¶V�DQ�RSHUDWRU��7R� WKDW�HQG��ZKHQ� LW� FRPHV� WR� DWWDFNLQJ� DLUFUDIW�� WKH� DQWL�DLUFUDIW�ZHDSRQ�V\VWHPV� DUH� JLYHQ� ERWK� D� SHUFHQWDJH�FKDQFH� WR�KLW�DQG�D SHUFHQWDJH�FKDQFH�WR�NLOO��7KHVH� UXOHV� DSSO\� RQO\� WR� JXLGHG� DQWL�DLUFUDIW�V\VWHPV��7KLV� LQFOXGHV�YDULRXV�PLVVLOHV�DQG UDGDU�JXLGHG�JXQV�� 7KH� UXOHV� GR� QRW� DSSO\� ZKHQ� ILULQJ� DQ� ROG�VFKRRO�DQWL�DLUFUDIW� PDFKLQH� JXQV� RU� VLPLODU� WHFKQRORJLHV� DQG�WHFKQLTXHV�WKDW�H[LVWHG�SULRU�WR�WKH�DGYHQW�RI�UDGDU�GXULQJ�:RUOG� :DU� ,,�� 7KRVH� ROG� V\VWHPV� DUH� HIIHFWLYH� VNLOO�EDVHG�W\SLFDO�DWWDFNV�QR�GLIIHUHQW� WKDQ�SRLQWLQJ�D�JXQ�DW�D�PDQ�DQG�VKRRWLQJ�&\EHU7KULOOHU�6SHFLDO�5XOHV� :KHQ�\RX�ILUH��UROO��G����RI� G��DQG�FRPSDUH��([FHHG� WKLV�QXPEHU�DQG� WKH�ZHDSRQ� PLVVHV�� � ,I� \RX� UROO� WKLV� QXPEHU� RU� XQGHU�� EXW�H[FHHG� WKH� VHFRQG� SHUFHQWDJH� YDOXH�� WKH�PLVVLOH� VWULNHV�DQG�GDPDJHV� WKH�DLUFUDIW��EXW� LW�PD\�FRQWLQXH� ILJKWLQJ�� RU�PRUH�OLNHO\��H[LWV�WKH�FRPEDW�DUHD�XQGHU� LWV�RZQ�SRZHU��,I�WKH�UROO�DOVR�PHHWV�RU�LV�EHORZ�WKH�VHFRQG�SHUFHQWDJH��WKH�DLUFUDIW� LV�VHULRXVO\�GDPDJHG�DQG�PXVW�H[LW�WKH�EDWWOHILHOG��WKRXJK�LW�LV�PRUH�OLNHO\�WR�VRRQ�IDOO�RXW�RI�WKH�VN\��7KH�SLORW�FDQ� HMHFW� VDIHO\� LI� QHHGHG�� KRZHYHU�� ,I� WKH� UROO� LV� ��� RU�EHORZ��WKH�PLVVLOH�PDNHV�D�FULWLFDO�VWULNH�DQG�GDPDJHV�WKH�DLUFUDIW� VR� VHYHUHO\� WKDW� LW� VLPSO\� EUHDNV�XS� LQWR�D�EDOO� RI�ILUH�LQ�PLGDLU��NLOOLQJ�WKH�IOLJKW�FUHZ�'���6\VWHP�6SHFLDO�5XOHV� :KHQ�\RX� ILUH�� UROO��G����RI� G��DQG�FRPSDUH��([FHHG� WKLV�QXPEHU�DQG� WKH�ZHDSRQ� PLVVHV�� � ,I� \RX� UROO� WKLV� QXPEHU� RU� XQGHU�� EXW�H[FHHG� WKH� VHFRQG� SHUFHQWDJH� YDOXH�� WKH�PLVVLOH� VWULNHV�DQG�GDPDJHV� WKH�DLUFUDIW��EXW� LW�PD\� FRQWLQXH� ILJKWLQJ��RU�PRUH�OLNHO\��H[LWV�WKH�FRPEDW�DUHD�XQGHU� LWV�RZQ�SRZHU��,I�WKH�UROO�DOVR�PHHWV�RU�LV�EHORZ�WKH�VHFRQG�SHUFHQWDJH��WKH�DLUFUDIW� LV�VHULRXVO\�GDPDJHG�DQG�PXVW�H[LW�WKH�EDWWOHILHOG��WKRXJK�LW�LV�PRUH�OLNHO\�WR�VRRQ�IDOO�RXW�RI WKH�VN\��7KH�SLORW�FDQ� HMHFW� VDIHO\� LI� QHHGHG�� KRZHYHU�� ,I� WKH� UROO� LV� ��� RU�EHORZ��WKH�PLVVLOH�PDNHV�D�FULWLFDO�VWULNH�DQG�GDPDJHV�WKH�

DLUFUDIW� VR� VHYHUHO\� WKDW� LW� VLPSO\� EUHDNV�XS� LQWR�D�EDOO� RI�ILUH�LQ�PLGDLU��NLOOLQJ�WKH�IOLJKW�FUHZ�)8'*(�6SHFLDO�5XOHV� )8'*(�GRHVQ¶W� LQYROYH�SHUFHQWDJHV�� ,W� GRHVQ¶W� HYHQ� LQYROYH� WHQ�VLGHG� GLFH�� 7KLV�UHTXLUHV� FRQYHUVLRQ� RI� SHUFHQWLOHV� WR� WKH� )8'*(� GLFH�V\VWHP��(DV\�HQRXJK��EXLOG�D�FKDUW��)RU�)8'*(��ZH�ZLOO�UHTXLUH�WZR�GLFH�UROOV��RQH�WR�VHH�LI�WKH�PLVVLOH�KLWV�DQG�WKH�VHFRQG�WR�VHH� LI� LW�NLOOV� WKH�DLUFUDIW��:KHQ�FDOFXODWLQJ�\RXU�PRGLILHU�WR�\RXU�UROO��UDQJH�KDV�QR�EHDULQJ��,Q�WKH�ZHDSRQ�VWDWLVWLFV��WKH��KLW�YDOXH�LV�SODFHG�LQ�WKH�DFFXUDF\�FROXPQ�DQG�WKH���NLOO�YDOXH�LV�SODFHG�LQ�WKH�'DPDJH�FROXPQ�
��KLW )8'*(�UROO ��NLOO����� 7HUULEOH����� ���������� 3RRU����� ���������� 0HGLRFUH����� ���������� )DLU���� ���������� *RRG����� ���������� *UHDW����� ����������� 6XSHUE����� ������

$FWLRQ�� 6\VWHP� 6SHFLDO� 5XOHV� /LNH� )8'*(��$FWLRQ�� 'RHVQ¶W� PDNH� XVH� RI� '��¶V� RU� SHUFHQWLOHV�� 7KH�FRUH�RI�WKH�UXOHV�DUH��G���6R�ZH�GR�WKH�VDPH�WKLQJ��EDVHG�RQ�WKH����SRLQW�UDQJH�RI��������:H�KDYH�HYHQ�IDFWRUHG�LQ�WKH� EHOO� FXUYH�� 7KH� SHUFHQWLOH� FDVXDOW\� DQG� NLOO� UDWHV� IRU�WKHVH�ZHDSRQ�V\VWHPV�DUH�FRQYHUWHG�WR�D�GLH�UROO�RU�KLJKHU�IRU�VXFFHVV��:LWK�WKH�:HDSRQ�VWDWLVWLFV��WKH�+LW���YDOXH�LV�SODFHG�LQ�$FF�FROXPQ�DQG�WKH�.LOO���YDOXH�LV�SODFHG�LQ�WKH�'PJ�FROXPQ�
+LW�	�.LOO�� $FWLRQ���G��UROO�� ������� �������� �������� �������� �������� �������� �������� �������� �������� ������� ������� ������� ������� ������� ����� ��



'TZO�'XSUX�=KGVUTX_J-���J�.��2A����-��$V� ORQJ� DV� WKHUH� KDV� EHHQ� DUPRU�� VRPHRQH� KDV�WULHG� WR� FUHDWH� D� ZHDSRQ� WKDW� ZLOO� SHQHWUDWH� LW� HDVLO\��(YHQWXDOO\�� WKH� JXQ� DSSHDUHG�� UHQGHULQJ� WKH� DUPRU� RQ�PHQ�DQG� KRUVHV� REVROHWH�� ILQDOO\� YDQLVKLQJ� ZKHQ� WKH� 6SDQLVK�FRQTXLVWDGRUV� UHWLUHG� WKHLU� VWHHO� EUHDVWSODWHV� LQ� WKH� ����¶V��$UPRU�ZDV�JRQH��DW�OHDVW�IRU� WKH�QH[W�WZR�KXQGUHG�\HDUV��,Q�WKH�HUD�RI�WKH�$PHULFDQ�:LOG�:HVW��DUPRU�EHJDQ�WR�UHDSSHDU��7KLV� WLPH� DURXQG�� ZKDW� ZDV DUPRUHG�ZDV� QRW� PHQ� RU� WKHLU�VWHHGV��EXW�WKHLU�WUDQVSRUWDWLRQ��2YHU�D�VSDQ�RI�PRUH�WKDQ����\HDUV�� PDQ\� SHRSOH� DQG� EXVLQHVVHV� H[SHULPHQWHG�ZLWK� WKH�FRQFHSW� RI� DUPRUHG� ZDJRQV� GHVLJQHG� WR� KRSHIXOO\� SUHYHQW�UREEHU\�� $V� WLPH� SDVVHG�� WKH� QRYHOW\� RI� WKH� KRUVHOHVV�FDUULDJH� HYROYHG� LQWR� WKH� LQGLVSHQVDEOH� FRQYHQLHQFH� RI� WKH�DXWRPRELOH�� DQG� WKXV� WKH� DUPRUHG� FDU� HYROYHG�� DV� ERWK� D�KDQGPDGH�JDUDJH�PRGLILFDWLRQV�RQ�ERWK�VLGHV�RI�WKH�ODZ�DQG�DV�SURIHVVLRQDOO\�FUDIWHG�YHKLFOHV�PDQXIDFWXUHG� IRU� ILQDQFLDO�VHUYLFH� FRPSDQLHV� UDQJLQJ� IURP� EDQNV� WR� WUDQVSRUWDWLRQ�FRPSDQLHV� OLNH� :HOOV� )DUJR�� %\� :RUOG� :DU� ,�� HYHQ� WKH�PLOLWDULHV�RI�WKH�ZRUOG�ZHUH�LQYHVWLQJ�LQ�DUPRUHG�FDUV��,W�ZDV�WKHQ�WKDW�WKH�HUD�RI�WKH�DQWL�DUPRU�ZHDSRQ�EHJDQ�7KXV�WKH�VSLUDO�EHJDQ��D�QHZ�DUPRUHG�YHKLFOH�ZRXOG�DSSHDU�RQ�WKH�EDWWOHILHOG��DQG�VRRQ�WKHUHDIWHU��D�ULIOH�FDSDEOH�RI�SLHUFLQJ�LWV�DUPRU��6KRUWO\�DIWHU�WKDW��DQRWKHU�QHZ�DUPRUHG�YHKLFOH� ZRXOG� DSSHDU�� UHQGHULQJ� WKH� ODWHVW� DQWL�DUPRU� ULIOH�XVHOHVV�� 7KHQ� FDPH� WKH� WDQN��ZKLFK� FKDQJHG� HYHU\WKLQJ�� ,W�VXGGHQO\�EHFDPH� LPSRVVLEOH� IRU� RQH�RU� WZR�PHQ� WR� FDUU\�D�ZHDSRQ� VXIILFLHQW� WR� VWRS� DQG� DUPRUHG� YHKLFOH�� 7KH� JXQV�FDSDEOH�RI�GRLQJ�VR�ZHUH�VLPSO\�WRR�ODUJH�DQG�DVLGH�IURP�WKH�XVH�RI�VDWFKHO�FKDUJHV�RU�OLPSHW�PLQHV���WKH�WDQN�EHFDPH�WKH�VROH�SUH\�RI�RWKHU�WDQNV��7KLV� VLWXDWLRQ� ZRXOG� UHPDLQ� IRU� URXJKO\� ��� \HDUV��7KLQJV�FKDQJHG�GXULQJ�:RUOG�:DU�,,�ZKHQ�ERWK�WKH�*HUPDQV�DQG�WKH�$OOLHV�LQWURGXFHG�DQWL�WDQN�URFNHWV��7KH�*HUPDQV�KDG�WKH� SDQ]HUIDXVW�� WKH� $PHULFDQV� KDG� WKH� ED]RRND�� DQG� WKH�%ULWLVK� KDG� WKH� 3,$7�� 6XGGHQO\�� WKH� DYHUDJH� LQIDQWU\PDQ�FRXOG� SRVVHVV� WKH� SRZHU� WR� GLVDEOH� RU� GHVWUR\� DQ� HQHP\�WDQN�� 6LQFH� WKHQ�� WKH� VWUXJJOH� KDV� FRQWLQXHG�� 7KRVH� HDUO\�URFNHWV�ZHUH�FDSDEOH�RI�EODVWLQJ�D�JDSLQJ�KROH�WKURXJK����±��� PLOOLPHWHUV� RI� DUPRU�� 7RGD\¶V� PDQ�SRUWDEOH� DQWL�WDQN�URFNHWV��PDQ\�RI�ZKLFK�DUH�VR�WHFKQRORJLFDOO\�DGYDQFHG�DV�WR�EH�DOO�EXW�JXDUDQWHHG� WR�KLW� WKHLU� WDUJHWV��FDQ�EODVW�D�JDSLQJ�KROH� WKURXJK� QHDUO\� D� IXOO� PHWHU� RI� DUPRU�� %XW� DW� WKH� VDPH�WLPH�� WKH� YHKLFOHV� KDYH� LPSURYHG�� XVLQJ� DOO� PDQQHU� RI�WHFKQRORJ\�� IURP� VORSLQJ� WKH� DUPRU� WR� XVLQJ� DGYDQFHG�PDWHULDOV� DQG� FRPSRVLWHV�� 0DQ\� RI� WKHVH� WHFKQRORJLHV�HTXDWH�RXW�WR����PP�RI�WKHVH�PDWHULDOV�EHLQJ�WKH�HTXLYDOHQW�RI� ���PP�� ���PP� RU�PRUH� RI� WKH� ROG�5ROOHG�+RPRJHQRXV�$UPRU� 6WHHO� �5+$�� DUPRU� SODWLQJ� WKDW� ZDV� VWDQGDUG� IRU�PLOLWDU\�YHKLFOHV�XQWLO�WKH�����¶V�DQG�����¶V�&\EHUWKULOOHU�5XOHV&\EHU7KULOOHU� XVHV� WZR� VWDWLVWLFV� WR� UHVROYH� DUPRU�SHQHWUDWLRQ�� )LUVW� LV� D� ZHDSRQ� VWDWLVWLF� FDOOHG� 3(1� RU�3HQHWUDWLRQ�� 0HDQZKLOH�� YHKLFOHV� DOO� KDYH� DQ� DUPRU� UDWLQJ��ZKLFK�DSSOLHG�LQGLYLGXDOO\�WR�HDFK VLGH�RI�WKH�YHKLFOH��,I�3(1�H[FHHGV� WKH� DUPRU� UDWLQJ�� WKH� DUPRU� LV� SHQHWUDWHG� DQG� WKH�ZHDSRQ¶V� GDPDJH� LV� DSSOLHG� WR� WKH� YHKLFOH� DQG� FUHZ� DV�DSSURSULDWH�� ,I� 3(1� GRHV� QRW� H[FHHG� WKH� YHKLFOH¶V� DUPRU�UDWLQJ�� LW� H[SORGHV� RXWVLGH� WKH� YHKLFOH�� FDXVLQJ� QR� GDPDJH�EXW� UHGXFLQJ� WKH� YHKLFOH¶V� DUPRU� UDWLQJ�RQ� WKDW� VLGH�E\��'��SRLQWV��3(1�LV�FDOFXODWHG�DV���SRLQW�SHU���PP�RI�SHQHWUDWLRQ�

WKH�ZHDSRQ�LV�FDSDEOH�RI��'DPDJH�LV�FDOFXODWHG�DV��'���SHU���SRLQWV�RI�3(1�'���6\VWHP�5XOHV7KH�'���0RGHUQ�5ROHSOD\LQJ�*DPH�EHJLQV�ZLWK� D�JRRG� LGHD�� EXW� ZLWK� WKH� ZRUVW� SRVVLEOH� LPSOHPHQWDWLRQ�� 2I�FRXUVH�� WKH�JRRG� LGHD�ZDVQ¶W�DQ\WKLQJ�QHZ��FRXQWOHVV�RWKHU�JDPHV�RYHU� WKH� ODVW� ��� \HDUV�KDYH�XVHG� WKH�PHFKDQLVP�RI�GDPDJH�UHGXFLQJ�DUPRU��7R�PH��WKH�IODZ�RI�WKH�'���0RGHUQ�5ROHSOD\LQJ� *DPH� LV� WKH� ODFN� RI� FRQVLGHUDWLRQ� IRU� WKH� IDFW�WKDW� WKHUH� DUH� PXOWLSOH� GLIIHUHQW� WHFKQRORJLHV� FDSDEOH� RI�SHQHWUDWLQJ� DUPRU� DQG� HYHQ� LI� WZR� ZHDSRQ� XVH� WKH� VDPH�WHFKQRORJLHV��WKH\�PD\�QRW�EH�FUHDWHG�HTXDO���:KLOH�DQ�0���/$:�� FDSDEOH� RI� SHQHWUDWLQJ� XS� WR� ���� PP� RI� UROOHG�KRPRJHQRXV� DUPRU� �5+$��� LJQRUHV� ��� SRLQWV� RI� KDUGQHVV�XQGHU�'���0RGHUQ� UXOHV�� D�0LODQ���� FDSDEOH� RI� SHQHWUDWLQJ�XS�WR�����PP�RI�DUPRU�ZLWK�WKH�VDPH�W\SH�+($7�WHFKQRORJ\��VKRXOGQ¶W�LJQRUH�MXVW�D�PHUH����SRLQWV�RI�KDUGQHVV��$IWHU�DOO��LW�HDVLO\�SHQHWUDWHV�DOPRVW�WKUHH�WLPHV�DV�PXFK�DUPRU��6R��GR�ZH� KDYH� LW� FDXVH� WKUHH� WLPHV� WKH� GDPDJH�� RU� LJQRUH� WKUHH�WLPHV�WKH�KDUGQHVV":H�ZDQW�WR�NHHS�WKLQJV�VLPSOH��$QG�LI�,�OHDUQHG�RQH�WKLQJ�IURP�JDPHV�OLNH�&\EHUSXQN�������WKH�:(*�YHUVLRQ�RI�6WDU�:DUV�� DQG� WKH�:2'� V\VWHP� IURP�:KLWH�:ROI�� LW� LV� WKH�IDFW�WKDW�GLFH�UROOLQJ�LVQ¶W�VLPSOH��,W�VORZV�WKH�JDPHV�GRZQ��6R�WKH� ODVW� WKLQJ�ZH�ZDQW� WR�GR� LV� WKUHH� WLPHV� WKH�GDPDJH��'R�\RX�ZDQW� WR� UROO� ��G�� GDPDJH� HYHU\� WLPH� D�0LODQ��� KLWV� LWV�PDUN"�,�GLGQ¶W�WKLQN�VR��6R�ZKDW�ZH¶OO�GR�LV�UHYLVH�WKH�UXOHV�IRU�GHWHUPLQLQJ� KRZ� PXFK� KDUGQHVV� WKH� ZHDSRQ� LJQRUHV�� ,W¶V�HDV\�� )RU� HYHU\� ��� PP� RI� SHQHWUDWLRQ� �RU� SRUWLRQ� WKHUHRI���OLVWHG� LQ� WKH� UHDO� ZRUOG� GDWD� HTXDWHV� WR� LJQRULQJ� �� SRLQW� RI�KDUGQHVV���:LWK�WKH�0���/$:�SHQHWUDWLQJ�����PP�RI�DUPRU��LW� QRZ� LJQRUHV�RQO\���SRLQWV�RI�KDUQHVV��PDNLQJ� LW� D�ELW� OHVV�HIIHFWLYH��0HDQZKLOH�� WKH�0LODQ���ZLOO� LJQRUH�D�ZKRSSLQJ����SRLQWV�RI�KDUGQHVV�DFFRUGLQJ�WR�WKLV�UXOH��:H¶UH� QRW� GRQH� \HW�� 1RZ� ZH� QHHG� WR� DFFRXQW� IRU�GDPDJH��$V� OLVWHG�� WKH�0���/$:�GRHV���G��GDPDJH��D�ELW�KHDY\�KDQGHG�IRU�VXFK�D�ZLPS\�ZHDSRQ��7KH�ELJ�TXHVWLRQ�,�KDG� ZDV� LI� ��G�� LV� WKH� PD[LPXP� GDPDJH� XQGHU� WKH� '���IUDPHZRUN�� DV� ZDV� HVWDEOLVKHG� LQ� $'	'� �QG (GLWLRQ��)RUWXQDWHO\�� WKH� DQVZHU� LV� QR�� � +RZHYHU�� DW� WKLV� SRLQW�� ZH�QHHG� WR� EHJLQ� GLIIHUHQWLDWLQJ� EHWZHHQ� WKH� YDULRXV� W\SHV� RI�DQWL�DUPRU� WHFKQLTXHV� WKHUH� DUH�� 7KLV�PHDQV� ³%XOOHW� 7\SHV´�IRU�WKHVH�ZHDSRQV��ZKLFK�LV�D�FRQFHSW�ZH�ZLOO�VWLFN�ZLWK�IRU�DOO�WKH� JDPH� V\VWHPV� LQYROYHG��+RZHYHU�� ,¶OO� VHW� WKDW� DVLGH� IRU�QRZ� DQG� JR� EDFN� WKH� '���� )RU� FLYLOLDQ� YHKLFOHV�� WKH� OLVWHG�KDUGQHVV� LV� ILQH�� +RZHYHU�� IRU� PLOLWDU\� YHKLFOHV�� WKH\� DUH�HQWLUHO\�LQVXIILFLHQW��/HW�PH�VKRZ�\RX�KRZ��&KDUOHV�5\DQ�� LQ�RQH�RI� KLV�%XOOHW�3RLQWV� FROXPQV��GHWDLOHG� XVH� RI� DQWL�WDQN� URFNHWV� DQG� PLVVLOHV� DJDLQVW� DQ�0�$��$EUDPV��QDPHO\�DQ 0���/$:�DQG�D�%*0���'�72:�,,�� 7KH� 0��� ZDV� JLYHQ� ��G�� GDPDJH� DQG� LJQRUHG� ���KDUGQHVV�� 7KH� 72:�,,� SURYLGHV� ��G�� GDPDJH� DQG� LJQRUHV����KDUGQHVV��:LWK�WKLV��WKH�0���ZLOO�GR����SRLQWV�RI�GDPDJH�WR�DQ�$EUDPV�RQ�DQ�DYHUDJH�UROO�DQG� WKH�72:�,,�ZLOO�GR����SRLQWV�RI�GDPDJH�RQ�DQ�DYHUDJH�UROO��+RZHYHU��WKH�0���RQO\�SHQHWUDWHV� ���PP� RI� DUPRU�� DQG� WKH� 72:�,,�� FDSDEOH� RI�GHIHDWLQJ� DQG� LQFDSDFLWDWLQJ� DQ\� DUPRUHG� YHKLFOH� RQ� WKH�JURXQG�� LV� UDWHG� WR� SHQHWUDWH� DERXW� ���PP� RI� DUPRU�� ZHOO�RYHU�WKUHH�WLPHV�DV�PXFK��%\�WKHVH�UHYLVHG�UXOHV�ZH�SUHVHQW�KHUH�� WKH�0��� GRHV� �G�� GDPDJH� DQG� LJQRUHV� �� KDUGQHVV��7KH� 72:�,,�ZLOO� GR� ��G�� GDPDJH� DQG� LJQRUH� ��� KDUGQHVV��



'TZO�'XSUX=KGVUTX_ �
:LWK�DQ�DYHUDJH�UROO��WKH�0���ZLOO�FDXVH�D�PHUH����SRLQWV�RI�GDPDJH� WR�DQ�$EUDPV��ZKLOH� WKH�72:�,,�ZLOO� FRPH�FORVH� WR�FULSSOLQJ� DQ $EUDPV� E\� GRLQJ� ��� SRLQWV� RI� GDPDJH�� 7KH�72:�,,� ZLOO� GR� ��� SRLQWV� RI� GDPDJH� WR� DQ� $EUDPV� ZLWK�PD[LPXP�GDPDJH��VXIILFLHQW� WR�UHVXOW� LQ� WKH�FDWDVWURSKLF�NLOO�RI� DQ\�PLOLWDU\� YHKLFOH� RQ� WKH� SODQHW�� $W�0D[LPXP� GDPDJH��DQ�0���ZLOO�RQO\�FDXVH����SRLQWV�RI�GDPDJH��%\�H[LVWLQJ�'���0RGHUQ�5ROHSOD\LQJ�*DPH�UXOHV��DQ�$EUDPV�ZLOO�EH�NLOOHG�E\�DQ� DYHUDJH� RI� �� /$:� KLWV� RU� �� 72:�,,� KLWV�� %\� WKHVH�UHYLVLRQV�� LW� QRZ� UHTXLUHV� DQ� DYHUDJH� RI� �� /$:� KLWV� RU� ��72:�,,� KLWV�� � 1RZ� WKLQJV� DUH� LQ� UDWLR� ZLWK� WKHLU� DELOLW\� WR�SHQHWUDWH�DUPRU�7KH�'���UHYLVLRQ�UXOHV�DUH�DV�IROORZV��'���6\VWHP�6SHFLDO� 5XOHV�� )RU� HYHU\� ��PP� RU� SRUWLRQ� WKHUHRI� RI�SHQHWUDWLRQ� WKDW� D� +($7� ZHDSRQ� LV� UDWHG� IRU�� ,W� LJQRUHV� ��SRLQW� RI� KDUGQHVV�� $GGLWLRQDOO\�� IRU� HYHU\� ��PP� RI�SHQHWUDWLRQ�RU�SRUWLRQ�WKHUHRI��WKH�ZHDSRQ�GRHV��G��GDPDJH��2QFH�\RX�KDYH�WKH�ILJXUHG�RXW��DGG���G��WR�WKH�WRWDO��)LQDOO\��WKHUH�LV�D�EODVW�UDGLXV�RI���IHHW�IRU�HYHU\���SRLQWV�RI�KDUGQHVV�WKH� ZHDSRQ� LJQRUHV��:LWK� DQ� 0��� /$:� DQG� LWV� ���PP� RI�SHQHWUDWLRQ�� WKH� ZHDSRQ� LV� UHYLVHG� WR� LJQRULQJ� �� SRLQWV� RI�KDUGQHVV�� �G�� GDPDJH�� DQG� D� ��� IRRW� EODVW� UDGLXV��0HDQZKLOH�� D� 0LODQ���� ZKLFK� SHQHWUDWHV� ���PP� RI� DUPRU��LJQRUHV����SRLQWV�RI�KDUGQHVV��GRHV���G��GDPDJH��DQG�KDV�D�EODVW� UDGLXV�RI���� IHHW��7KH�FDSDFLW\� WR� LJQRUH�KDUGQHVV�ZLOO�EH�ODEHOHG�DV�3(1� PDWFKLQJ�XS�ZLWK�HYHU\WKLQJ�HOVH�)8'*(�5XOHV$V�LW�VWDQGV��)8'*(�GRHV�QRW�KDYH�DQ\�RIILFLDO�YHKLFOH�UXOHV�LQ� SULQW� ZLWK� DQ\� RI� WKH� OLFHQVHG� SXEOLVKHUV�� ,� ZLOO� KDYH� WR�HYHQWXDOO\� SXEOLVK� D� VKRUW� )8'*(� VRXUFHERRN� WR� GHDO� ZLWK�WKLV�XQIRUWXQDWH�VLWXDWLRQ��+RZHYHU��OHW¶V�VHW�XS�D�IUDPHZRUN�IRU� WKLV� QRZ�� $QWL�DUPRU� ZHDSRQV� ZLOO� KDYH� WKHLU� DELOLW\� WR�SHQHWUDWH� DUPRU� UDWHG� RQ� D� �� SRLQW� VFDOH� WKDW� PDWFKHV� WKH�)8'*(� VFDOH�� 9HKLFOHV� ZLOO� KDYH� WKHLU� DUPRU� UDWHG� RQ� WKH�VDPH� VFDOH�� ,I� WKH� ZHDSRQ¶V� DELOLW\� WR� SHQHWUDWH DUPRU� LV�HTXDO�WR�RU�DERYH�WKH�YHKLFOH¶V�DUPRU��SHQHWUDWLRQ�RFFXUV�DQG�GDPDJH� DSSOLHV� ZLWKLQ�� 7KHUH� LV� QR� UROO� LQYROYHG� ZLWK�GHWHUPLQLQJ�WKLV�
:HDSRQ¶V�3HQHWUDWLRQ�LQ�PP�

)8'*(�YDOXH 9HKLFOH¶V�$UPRU�7KLFNQHVV�LQ�PP����� 7HUULEOH����� ������������ 3RRU����� �������������� 0HGLRFUH����� �������������� )DLU���� �������������� *RRG����� �������������� *UHDW����� ����������� 6XSHUE����� ����

$FWLRQ��5XOHV7KH�$FWLRQ��6\VWHP�LV�D�\RXQJ�JDPH�V\VWHP��EDUHO\�RXW�RI�LWV�LQIDQF\�DQG�FOHDUO\�DW�D�VWDJH�ZKHUH�LW�ZLOO�EH�JRLQJ�WKURXJK�JURZLQJ�SDLQV�IRU�VRPH�WLPH�WR�FRPH��:KLOH�WKHUH�LV�QR�GHWDLO�SURYLGHG�IRU�GHDOLQJ�ZLWK�YHKLFOHV�� WKHUH� LV�HQRXJK�SURYLGHG�WR�EXLOG�ZKDW�ZH�QHHG��8QGHU�WKH�VHFWLRQ�,QDQLPDWH�2EMHFWV�� WKH� UXOHV� SURYLGH� DQ� $9� DQG� KLWV� IRU� YHKLFOHV� DQG�PDWHULDOV��8QIRUWXQDWHO\��WKHUH�DUH�VRPH�GLVFUHSDQFLHV��7KH\�OLVW�$9����IRU�WKH�IURQWDO�DUPRU�RI�D�JHQHULF�WDQN��$�::��HUD�3DQ]HU�,9��JRLQJ�E\�WKH�PDWHULDOV�YDOXHV��ZRXOG�KDYH�EHWWHU�WKDQ�$9������7R�MXVW�FLUFXPYHQW�WKDW��D�ZHDSRQ�ZRXOG�QHHG�WR�UROO�DQ�DYHUDJH�UROO�RQ���G��RU�PD[LPXP�GDPDJH�RQ���G���(YHQ�IRU�WKH�JHQHULF�WDQN�ZLWK�DQ�$9�RI�����WKDW¶V�DQ�DYHUDJH�GLH� UROO� IRU���G��RU�D�PD[LPXP�GLH� UROO� IRU���G���7RR�PDQ\�GLFH�DQG�WKDW¶V� MXVW� IRU� WKH� LQIHULRU� WHFKQRORJ\�RI��������&DQ�\RX�LPDJLQH�WKH�VRUW�RI�GLFH�UROOLQJ�WKDW�ZRXOG�EH�UHTXLUHG�IRU�WRGD\¶V�ZHDSRQV":KDW�ZH¶OO�GR� LV�D�ELW�RI�PRGLILFDWLRQ�RI� WKH�V\VWHP�DQG� WDNH� D� KXJH� VWHS� DZD\� IURP� DOO� WKRVH� GLFH�� )LUVW�� ZH¶OO�SURYLGH� DQ� $9� IRU� 5+$�� &KREDPV�� DQG� 'XUD�DOXPLQXP�DUPRUV�� DOO� QRZ� FRPPRQ� RQ� WKH� PRGHUQ� EDWWOHILHOG�� 1RZ��JHWWLQJ� EDFN� WR� WKH� ZHDSRQ�� FRQYHUWLQJ� WKHP� ZLOO� EH� HDVLO\�DFFRPSOLVKHG�� 7DNH� WKHLU� SHQHWUDWLRQ� YDOXH� DQG�PXOWLSO\� E\������1RZ��FRYHUW�WR�0HJD�6FDOH�E\�GLYLGLQJ�WKH�YDOXH�E\������7KH� VFDOLQJ� UXOHV� DUH� DQ� RSWLRQ� SURYLGHG� RQ� WKH� $FWLRQ��6\VWHP�ZHEVLWH� DW�ZZZ�DFWLRQ�V\VWHP�FRP�� 7KLV� JLYHV� \RX�WKH�DPRXQW�RI�GDPDJH�WKH\�ZLOO�GR� LQ�RUGHU�WR�SHQHWUDWH�WKH�DSSURSULDWH�GHSWK�RI�5+$�VWHHO�DUPRU�SODWLQJ��1RZ��IRU�HYHU\��� SRLQWV� RI� SHQHWUDWLRQ� LQ�0HJD� VFDOH�� WKH�ZDUKHDG�ZLOO� GR��G�� GDPDJH� LQ� QRUPDO� VFDOH�� 1RZ� DQG�PDNH� WKH� UHVXOWV� D�ERQXV� WR� ��G�� GDPDJH�� 7KLV� ERQXV� RQO\� DSSOLHV� ZKHQ�VWULNLQJ�DQ�DUPRUHG�WDUJHW��EH�LW�D�PDQ�LQ�D�VXLW�RI�SODWH�PDLO�RU� DQ�0�$��$EUDPV� WDQN�� )RU� YHKLFOHV�� RQFH� \RX� FDOFXODWH�WKH� $9�� GLYLGH� WKH� YDOXH� E\� ��� WR� FRQYHUW� WR� 0HJD� 6FDOH��'DPDJH� ZLOO� EH� GHWDLOV� DV� 1RUPDO�0HJD� 6FDOH�� ^H[����G�����`�� 7KH� 0HJD� VFDOH� GDPDJH� DSSOLHV� RQO\� IRU�SHQHWUDWLQJ� YHKLFOH� RU� EXLOGLQJ� DUPRU�� ZKLOH� WKH� QRUPDO�GDPDJH�DSSOLHV�WR�HYHU\WKLQJ�HOVH�
$UPRU�0DWHULDO $9�SHU�PP$OXPLQXP�$OOR\ ���'XUD�$OXPLQXP ���$QWL�EDOOLVWLF�3OH[LJODVV ���/H[DQ�³SOH[LJODVV´ ���6WHHO��0LOG ���6WHHO��5+$ ���6WHHO��7HPSHUHG ���&KREKDP�&RPSRVLWH ���
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V�ZHUH EXV\�IRU�ELRFKHPLFDO�ZDUIDUH��7KHUH�ZHUH�FODLPV�RI�&RPPXQLVW�XVH�RI�FKHPLFDO�ZHDSRQV�LQ�/DRV��&DPERGLD��DQG�$IJKDQLVWDQ��1RQH�RI�WKHVH�FODLPV�SDQQHG�RXW��+RZHYHU��RWKHU�FODLPV�GLG�� ,Q� ������ ,UDT� VWDUWHG�D�ZDU�ZLWK� ,UDQ�� RYHU� ODQG� ORFDWHG�ZHVW� RI� WKH�(XSKUDWHV� 5LYHU�� 7KH�ZDU� HYHQWXDOO\� GHJHQHUDWHG� WR� D�ZDU�RI�DWWULWLRQ��2QH�WKH�,UDTL�VLGH��WKHUH�ZDV�RQO\�D�UHJXODU�DUP\�WR�ILJKW�D�ZDU�XVLQJ�WUDGLWLRQDO�PLOLWDU\�WDFWLFV��2QH�WKH�,UDQLDQ�VLGH��WKH�UHJXODU�DUP\�ZDV�TXLFNO\�GHFLPDWHG�WR�WKH�SRLQW�WKDW�,UDQ�HYHQW XDOO\�WXUQHG�WR�WKH�XVH�RI��KXPDQ�ZDYH��DWWDFNV��XWLOL]LQJ�D�YROXQWHHU�IRUFH�RI� UHOLJLRXVO\� PRWLYDWHG� WURRSV� DQG� FRQVFULSWV� VHHNLQJ� PDUW\UGRP�WKURXJK� WKHLU� RZQ� GHDWKV� LQ� EDWWOH�� :LWK� D� VPDOOHU� DUP\� DQG�SRSXODWLRQ�� ,UDT� ZDV� OHIW� ZLWK� WKH� RQO\� FKRLFHV� RI� FDS LWXODWLRQ� RU�UHWDOLDWLRQ� ZLWK� ZHDSRQV� FDSDEOH� RI� LQIOLFWLRQ� PDVVLYH� FDVXDOWLHV�FRPSDUHG�WR�FRQYHQWLRQDO�ZHDSRQV��EHJLQQLQJ� LQ�������'HVSLWH�WKH�XVH�RI�KXQGUHGV�RI�WRQV�RI�GHDGO\�VXEVWDQFHV��,UDT�RQO\�PDQDJHG�WR�DUUDQJH� D� FHDVH�ILUH� ZLWK� ,UDQ� LQ� $XJXVW�� ��� ��� UDWKHU� WKDQ�DFFRPSOLVKLQJ�DQ�RYHUDOO�YLFWRU\�LQ�WKH�ZDU�WKH\�VWDUWHG��$OVR�LQ�������,UDT� JDVVHG� GR]HQV� RI� .XUGLVK� YLOODJHV� LQ� QRUWKHUQ� ,UDT� WR� TXHOO�XSULVLQJV��2IILFLDOO\�� WKH� GHDWK� WROO� LV� OLVWHG� DW� ������ IRU� WKH� DUHD� RI�+DODEMDK��ZLWK�GR]HQV�RI�YLOODJ HV�DWWDFNHG��WKH�DFWXDO�GHDWK�WROO�OLNHO\�QXPEHUHG�DW�OHDVW�WHQ�WLPHV�WKDW�������EURXJKW�ZLWK�LW�WKH�*XOI�:DU��6RPH� ��� DOOHJHG� ELRFKHPLFDO� ZHDSRQV� VLWHV� ZHUH� ERPEHG� GXULQJ�WKH�DLU�ZDU��2QH�VLWH�EXUQHG� LQ�JUHHQ� IODPHV�� LQGLFDWLQJ�D�FKHPLFDO�ILUH��$W�DQRWKHU �����,UDTL�VROGLHUV�GLHG�ZLWKLQ�D�ZHHN�DIWHU�WKH�IDFLOLW\�WKH\� JXDUGHG�ZDV�ERPEHG��&]HFK� FKHPLFDO�ZDUIDUH�XQLWV�GHWHFWHG�VDULQ� LQ� WKH� DWPRVSKHUH� RQ� VHYHUDO� RFFDVLRQV� GXULQJ� WKH� DLU� ZDU��(J\SWLDQ� GRFWRUV� UHSRUWHG� WKH� RXWEUHDN� RI� VWUDQJH� GLVHDVHV� LQVLGH�,UDT�� $QG� DIWHU� WKH�ZDU�� $OOLHG�*XOI�:DU� YHWHUDQV� EHJLQ� GHYHORSLQJ�PHGLFDO�SUREOHPV�LQYROYLQJ�D�YDULHW\�RI�V\PSWRPV��FROOHFWLYHO\�FDOOHG�*XOI�:DU�6\QGURPH��2I�FRXUVH��GXULQJ�WKH�ODVW����\HDUV���LW�ZDVQ
W� MXVW�JRYHUQPHQWV�WKDW�PDGH�XVH�RI�FKHPLFDO�ZHDSRQV��,Q� ������DQ�H[SORVLRQ�DW�D�IHUWLOL]HU�SODQW� RZQHG�E\�8QLRQ�&DUELGH� LQ�%KRSDO�� ,QGLD�� NLOOHG������SHRSOH�DQG� LQMXUHG� WHQV� RI� WKRXVDQGV� PRUH�� H[SRVLQJ� WKH� ULVN� SRVHG� E\�FKHPLFDO� SODQWV� ORFDWHG� LQ�ZDU� ]RQHV�� ,Q������� -LPP\�-RQHV� NLOOHG�KLPVHOI� DQG� VRPH� ���� RI� KL V� IROORZHUV� ZLWK� D� PDVV� VXLFLGH� E\�F\DQLGH� VSLNHG� NRRODLG� SXQFK�� � ,Q� ������ WKH� 5DMQHHVKHH� UHOLJLRXV�FXOW� FRQWDPLQDWHG� UHVWDXUDQW� VDODG� EDUV� DFURVV� 2UHJRQ� ZLWK�6DOPRQHOOD�� FDXVLQJ� ���� FDVHV� RI� HQWHULWLV�� ��� RI� ZKLFK� UHTXLUHG�KRVSLWDOL]DWLRQ��,Q�������WKH�F\ DQLGH�FRPSRXQG�ZLWK�WKH�ERPE�LQ�WKH�JDUDJH�RI�WKH�:RUOG�7UDGH�&HQWHU�ZDV�IRUWXQDWHO\�LQFLQHUDWHG�LQ�WKH�H[SORVLRQ��RWKHUZLVH�WHQV�RI�WKRXVDQGV�FRXOG�KDYH�EHHQ�VLFNHQHG�RU�NLOOHG��$QG� LQ������� WKH�UHOLJLRXV�FXOW�$XP�6KLQULN\R� UHOHDVHG�6DULQ�JDV� LQ� WKH� 7RN\R 
V� VXEZD\� V\VWHP�� NLOOLQJ� WZHOYH� DQG� VLFNHQLQJ���������7KLV�LQFLGHQW�FRXQWHUHG�WKH�$UP\
V�1<&�VXEZD\�H[SHULPHQW��DQG� WKH� FXOW�ZDV� IRXQG� WR�EH�ZRUNLQJ�ZLWK� DQ� DUUD\� RI� ELRFKHPLFDO�ZHDSRQV�� ,Q�������DV�PDQ\�DV�����PHPEHUV�RI� � WKH�FXOW�+HDYHQ
V�*DWH� FRPPLWWHG VXLFLGH� ZLWK� WKH� SDVVLQJ� RI� WKH� FRPHW� +DOH �%RSS��$QG� LQ� ������ XQNQRZQ� SDUWLHV� XVHG� WKH� 86� SRVWDO� V\VWHP� WR�GLVWULEXWH� DQWKUD[�� NLOOLQJ� RU� VLFNHQLQJ� OHVV� WKDQ� ��� SHRSOH� LQ� WKH�SURFHVV�
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�=C7<9A=75@��;9BHG$QWKUD[�� %DFLOOXV�DQWKUDFLV � %DFWHULDO�$JHQW6\PSWRPV� ,QKDOHG� DQWKUD[� �� OXQJ� SUREOHPV�� WHUPLQDO� VKRFN�� 6NLQ�DQWKUD[��� OHVLRQV��EORRG�SRLVRQLQJ��2XWFRPH� 'HDWK��LI�XQWUHDWHG��1RW�FRQWDJLRXV��6WDWXV� ,UDT�FODLPV�SURGXFWLRQ�RI�������JDOORQV��8�1��XQDEOH�WR�YHULI\�SUHVHQW�VWDWXV��$QWKUD[� KDV� EHFRPH� I DPRXV� LQ� UHFHQW� \HDUV� GXH� WR� LWV�FRQQHFWLRQ� WR� ELRORJLFDO� ZDUIDUH� DQG� LWV� SRWHQWLDO� XVH� E\� WHUURULVWV��HVSHFLDOO\�DIWHU�WKH�DQWKUD[�PDLOLQJ�LQ�2FWREHU��������$QWKUD[�KDV�D�ORQJ� KLVWRU\� DV� D� ZHDSRQ� RI� PDVV� GHVWUXFWLRQ�� EHLQJ� GHHPHG� D�VXLWDEOH�ELRORJLFDO�DJH QW�GXH�WR� WKH�YDULHW\�RI�ZD\V� WKURXJK�ZKLFK�LW�FDQ�EH�GLVWULEXWHG�DQG�WKH�H[WUHPH�KDUGLQHVV�RI� LWV�VSRUHV��$QWKUD[�QDWXUDOO\� QRUPDOO\� DIIHFWV� KHUELYRURXV� DQLPDOV� VXFK� DV� VKHHS� DQG�FDWWOH� VR� FDVHV� GXH� RFFXU� QDWXUDOO\� DPRQJ� WKRVH� LQYROYHG� LQ� WKLV�LQGXVWU\��,Q�FDWWOH�WKH�V\PSWRPV�DUH�VWDJJHULQJ�DQG�FRQYXOVLRQV�DQG�WKHQ�GHDWK�ZLWKLQ�D�IHZ�GD\V��+XPDQ�LQIHFWLRQ�YLD�ELRZHDSRQ�RFFXUV�ZKHQ�VSRUHV�PDNH�FRQWDFW�ZLWK�H[SRVHG�VNLQ�RU�HQWHU� WKH�OXQJV�DV�DLUERUQH� SDUWLFOHV�� KRZHYHU�� DFFLGHQWDO� LQIHFWLRQ� FDQ� DOVR� RFFXU� E\HDWLQJ� LQIHFWHG� PHDW�� 6NLQ� $QWKUD[� DQG� LQWHVWLQDO� DQWKUD[� �IURP�HDWLQJ� LQIHFWHG� PHDW�� KDYH� D� PRUWDOLW\� UDWH� RI� �� ����� LI� OHIW�XQWUHDWHG�� LQKDODWLRQ�RI�DQWKUD[�VSRUHV�KDV�D�PXFK�KLJKHU�PRUWDOLW\�UDWH�LI�OHIW�XQWUHDWHG�ZLWK�DURXQG�����RI�YLFWLPV�G\LQJ��(DFK� W\SH� RI� LQIHFWLRQ� KDV� GLIIHUHQW� V\PSWRPV�� 6NLQ� RU�FXWHRXV� $QWKUD[� DSSHDUV� DV� D� ODUJH� SXV� ILOOHG� EOLVWHU� DQG� SRVVLEOH�LQIODPPDWLRQ�RI�WKH�O\PSK�JODQGV��,QWHVWLQDO�$QWKUD[�EULQJV�RQ�SDLQIXO�VWRPDFK�FUDPSV��DFXWH�LQIODPPDWLRQ�RI�WKH�LQWHVWLQDO�WUDFW�DQG�IL QDOO\�YRPLWLQJ� RI� EORRG� DQG� VHYHUH� GLDUUKRHD�� ,QKDODWLRQ� $QWKUD[� ZKLFK�KDV� WKH�KLJKHVW�PRUDOLW\� UDWH�KDV� LQLWLDO� V\PSWRPV�VLPLODU� WR� WKDW� RI�WKH�FRPPRQ�FROG�IROORZHG�E\�EUHDWKLQJ�SUREOHPV�DQG�WKHQ�VKRFN�,PPXQL]DWLRQ� LV� HIIHFWLYH� DQG� WKH� 86� EHJDQ� LPPXQL]L QJ�PLOLWDU\�VWDII� LQ�������WKH�YDFFLQH�LV�PDGH�XS�RI�D�GHDG�IRUP�RI�WKH�EDFWHULD�DQG�LV�JLYHQ�LQ�WKUHH�LQMHFWLRQV�WZR�ZHHNV�DSDUW�IROORZHG�E\�ERRVWHUV�YHU\���PRQWKV�IRU�WKH�ILUVW����PRQWKV��6LGH�HIIHFWV�DUH�UDUH��7KH� GLVHDVH� FDQ� EH� WUHDWHG� ZLWK� DQWLELRWLFV LI� FDXJKW� LQ� WKH� HDUO\�VWDJHV�ZKLFK� LV�RI�FRXUVH� LV�YHU\�GLIILFXOW� IRU�WKH� LQKDODWLRQ� LQIHFWLRQ�GXH�WR�WKH�HDUO\�V\PSWRPV�$QWKUD[�JDLQHG�PXFK�RI�LWV�IDPH�DIWHU�%ULWLVK�H[SHULPHQWV�LQ�������7HVW�DQWKUD[�ERPEV�ZHUH�GURSSHG�RQ�WKH�6FRWWLVK�LVODQG�RI�*UXLQDUG��7KH�VSRUHV�ZHUH� VR� UHVLOLHQW� WKDW� LQ�������RYHU���� \HDUV�ODWHU��WKH�VSRUHV�ZHUH�VWLOO�DFWLYH�DQG�WKH�LVODQG�ZDV�GHFRQWDPLQDWHG�ZLWK� KXQGUHGV� RI� WKRXVDQGV� RI� OLWUHV� RI� )RUPDOGHK\GH�� 7KH� ODUJH�VFDOH� XVH� RI� $QWKUD[� DV� D� WHUURU� ZHDSRQ� E\� ORZ� WHFK� WHUURULVW V� LV�XQOLNHO\� DV� DOWKRXJK� LW� KDV� EHHQ� XVHG� DJDLQVW�PHGLD� RUJDQLVDWLRQV�WKURXJKRXW� WKH�ZRUOG� YLD�PDLO�GHOLYHULHV� WKLV� LV� IDU� IURP�DQ�HIIHFWLYH�GHOLYHU\�PHWKRG�PRVWO\�UHVXOWLQJ�LQ�HDV\�WR�WUHDW�VNLQ�$QWKUD[�FDVHV��$V�ZLWK�PRVW�ELRORJLFDO�ZHDSRQV�LW�LV�QRW�SU RGXFWLRQ�RI�WKH�ELRORJLFDO�DJHQW�WKDW� LV�WKH�SUREOHP�IRU�WKH�WHUURULVW�EXW�WKH�GHYHORSPHQW�RI�DQ�HIIHFWLYH�PHWKRG�RI�GHOLYHU\�LQ�SDUWLFXODU�IRU�DQ�DLUERUQH�DJHQW�'��� 0RGHUQ� 5XOHV� $QWKUD[� LQIHFWLRQ� ZLOO� WDNH� WZR� IRUPV�� HLWKHU�FXWDQHRXV�DQWKUD[�RU�LQKDODWL RQ�DQWKUD[�:LWK� FXWDQHRXV� DQWKUD[�� WKH� LQIHFWLRQ� FRPHV� TXLFNO\��IRUPLQJ� SDLQOHVV� EODFNHQHG� QHFURWL]LQJ� OHVLRQV� VXUURXQGHG� E\�PRGHUDWH� WR�VHYHUH�HGHPD��*HQHUDOO\�� WKH\� RFFXU�DW� WKH�VLJKW� RI�D�ZRXQG�RI�VRPH�VRUW� LQ� WKH�VNLQ�VXUIDFH�DQG�VSUHDG�IURP�WKDW�SRL QW��8QWUHDWHG�� LW� FDQ� OHDG� WR� VHSWLPLFLD� DQG� GHDWK�� EXW� WKLV� LV� UDUH��RFFXULQJ� LQ� QR� PRUH� WKDQ� ���� RI� WKH� FDVHV�� ,Q� '���� WKH� OHVLRQV�VKRXOG� VWDUW� DSSHDULQJ� � ��� GD\V� DIWHU� LQIHFWLRQ�� $� ZHHN� DIWHU� WKH�OHVLRQV�DSSHDU�� WKH�DUHD� WKH\�DUH�RQ�VKRXOG�EH�FRQVLGHUHG XVHOHVV�DV�EOHHGLQJ�VWDUWV�DQG�WKH�LQIHFWLRQ�JHWV�LQWR�WKH�EORRG��$W�WKDW�SRLQW��WKH�GLVHDVH�VKRXOG�ZHDNHQ�WKH�FKDUDFWHU�E\���SRLQW�HDFK�RI�675�DQG�&21��7KLV� ORVV�FDQQRW�EH�UHFRYHUHG�XQWLO� WKH�GLVHDVH� LV� WUHDWHG�E\�DQWLELRWLFV��'HDWK�RFFXUV�ZKHQ�HLWKHU�UH DFKHV����8SRQ�EHLQJ�FXUHG��WKH�ORVW�675�DQG�&21�ZLOO�HDFK�UHWXUQ�DW�D�UDWH�RI���SRLQWV�SHU�GD\��$IIOLFWLRQ�E\�FXWDQHRXV�DQWKUD[�FDQ�EH�DYRLGHG�E\�D�IRUWLWXGH�VDYH�YV�'&����

:LWK� ,QKDODWLRQ�DQWKUD[�� WKH�SURFHVV� LV� IDU�PRUH� LQVLGLRXV�DQG� ZRUNV� IDU� IDVWHU�� 7 KH� LOOQHVV� ZLOO� LQFXEDWH� IRU� XS� WR� VL[� GD\V�EHIRUH� FROG� V\PSWRPV� RFFXU�� $W� WKLV� SRLQW�� WKH� FKDUDFWHU� EHJLQV�ORVLQJ�&21� DW� D� UDWH� RI� �� SRLQW� SHU� GD\�� $IWHU� D� ZHHN�� WKH� LOOQHVV�EHFRPHV�SQHXPRQLF�LQ�QDWXUH�DV�WKH�YLFWLP
V�OXQJV�EHJLQ�ILOOLQJ�ZLWK�VSRUHV� DQG� FRQJHVWHG� IOXLGV�� $W� WKLV� SRLQW�� WKH� YLFWLP� ZRUVHQV�GUDVWLFDOO\��ORVLQJ�&21�DW�D�UDWH�RI���SRLQWV�SHU�GD\��$W�WKLV�SRLQW��WKH�LQIHFWLRQ�LV�QR�ORQJHU�WUHDWDEOH�DQG�WKH�FKDUDFWHU�ZLOO�GLH�RQFH�&21�UHDFKHV����7KH� LQIHFWLRQ�FDQ�EH�VWRSSHG�GXULQJ� WKH��FROG��VWDJ H�E\�WDNLQJ� DQWLELRWLFV�� ,W� LV� DOVR� FRPPRQ� WR� WDNH� DQWLELRWLFV� RQ� D�SURSK\ODFWLF� EDVLV� LI� VRPH� \RX� KDYH� FRQWDFW� ZLWK� KDV� EHHQ�GLVFRYHUHG� WR� EH� LQIHFWHG�� HYHQ� LI� \RX�GR� QRW�KDYH�DQ\� V\PSWRPV��$QWLELRWLFV�QHHG�WR�EH�WDNHQ�IRU�DV�ORQJ�DV����GD\V�EHIRUH�WKH�VS RUHV�KDYH�EHHQ�HQWLUHO\�NLOOHG�RII�ZLWKLQ� WKH� OXQJV��$IIOLFWLRQ�RI� LQKDODWLRQ�DQWKUD[�FDQ�EH�DYRLGHG�E\�D�IRUWLWXGH�VDYH�YV�'&����
%RWXOLQXP� � &ORVWULGLXP� ERWXOLQXP � %DFWHULDO�7R[LQ6\PSWRPV� 3WRVLV��JHQHUDOL]HG�ZHDNQHVV��GL]]LQHVV��GU\�PRXWK�DQG�WKURDW�� EOXUUHG� YLVLRQ� DQG� GLSORSLD�� G\VDUWKULD�� G\VSKRQLD�� DQG�G\VSKDJLD�DUH�IROORZHG�E\�V\PPHWULFDO�GHVFHQGLQJ� IODFFLG�SDUDO\VLV�DQG�WKH�GHYHORSPHQW�RI�UHVSLUDWRU\�IDLOXUH��6\PSWRPV�PD\�EHJLQ�DV�HDUO\� DV� ������ KRXUV� IROORZLQJ� LQJHVWLRQ� RU� LQKDODWLRQ�� EXW� PD\�UHTXLUH�DV�ORQJ�DV�VHYHUDO�GD\V�LQ�VRPH�FDVHV�2XWFRPH� 'HDWK��LI�XQWUHDWHG��1RW�FRQWDJLRXV��6WDWXV� ,UDT�FODLPV�SURGXFWLRQ�RI�������JDOORQV��8�1��XQDEOH�WR�YHULI\�SUHVHQW�VWDWXV��%RWXOLQXP�WR[LQV�DUH�D�JURXS�RI�VHYHQ�UHODWHG�QHXURWR[LQV��W\SHV� $�*�� SURGXFHG� E\� WKH� DQDHURELF� EDFWHULXP�� &ORVWULGLXP�ERWXOLQXP�� 7KH\� DUH� W\SLFDOO\� IRUPHG� LQ� FDQQHG� IRRGV� DQG�VXEVHTXHQWO\�LQJHVWHG��DOWKRXJK�WKH�VSRUH�IRUP�RI�WKH�RUJDQLVP�PD\�RFFDVLRQDOO\�JDLQ�DFFHVV�WR�WKH�ERG\�WKURXJK�ZRXQGV�RU�WKURXJK�WKH�*,� WUDFW�EHIRUH�JHUPL QDWLQJ�DQG�SURGXFLQJ� WR[LQ�� ,QWHQWLRQDO� UHOHDVH�E\�EHOOLJHUHQWV�RU�WHUURULVWV�ZRXOG�OLNHO\�LQYROYH�DHURVROL]DWLRQ�RI�SUH �IRUPHG�WR[LQ��ZKLFK�FRXOG�WKHQ�SURGXFH�GLVHDVH�YLD�WKH� LQKDODWLRQDO�URXWH�� 'HOLEHUDWH� FRQWDPLQDWLRQ� RI� IRRG� VXSSOLHV� LV� DOVR� SRVVLEOH��%RWXOLQXP� WR[LQV� DFW� E\� EORFNLQJ� DFHW\OFKROLQH� UHOHDVH� DW� WKH�QHXURPXVFXODU� MXQFWLRQ�� DQG� LQ� WKH� FHQWUDO� DQG� SHULSKHUDO� QHUYRXV�V\VWHPV�� ,Q� WKH� IDFH� RI� ODUJH� QXPEHUV� RI� FDVXDOWLHV� DQG�RU� LQ� WKH�DEVHQFH�RI� SURPSW�� LQWHQVLYH�� DQG� ORQJ �WHUP�PHGLFDO�PDQDJHPHQW ��ERWXOLVP�FDQ�EH�WKRXJKW�RI�DV�D�OHWKDO�DJHQW��7KH�GLDJQRVLV�RI�ERWXOLVP� LV�PDGH�FOLQLFDOO\��DV� WKHUH�DUH�QR� VSHFLILF� ODERUDWRU\� ILQGLQJV�� DQG� D� OLPLWHG� GLIIHUHQWLDO� GLDJQRVLV��$VVD\V�IRU�WKHVH�WR[LQV�DUH�QRW�ZLGHO\�DYDLODEOH��,QWHQWLRQDO�UHOHDVH�VKRXOG EH�VXVSHFWHG�LI�QXPHURXV�FR �ORFDWHG�FDVXDOWLHV�SUHVHQW�ZLWK�SURJUHVVLYH�GHVFHQGLQJ�EXOEDU��PXVFXODU��DQG�UHVSLUDWRU\�ZHDNQHVV��'HFRQWDPLQDWLRQ� RI� VXUIDFHV� FRQWDPLQDWHG� E\� WR[LQ� PD\� EH�DFFRPSOLVKHG� XVLQJ� VRDS� DQG�ZDWHU�� RU� �����K\SRFKORULWH�� 6SRUHV�DUH�EHVW�NLOOHG�E\�SUHVVXUH �FRRNLQJ�RI�IRRGVWXIIV�WR�EH�FDQQHG��7R[LQ�LV� QRW� GHUPDOO\� DFWLYH� �DOWKRXJK� VSRUHV� PD\� HQWHU� WKURXJK� VNLQ�ZRXQGV��DQG�VHFRQGDU\�DHURVROV�IURP�DIIHFWHG�SDWLHQWV�SRVH�QR�ULVN�RI�ERWXOLVP�WUDQVPLVVLRQ��,QWHQWLRQDOO\ �UHOHDVHG�DHURVROV�RI�ER WXOLQXP�WR[LQ� SUREDEO\� SRVH� OLWWOH� ULVN� EH\RQG� WKH� LPPHGLDWH� SHULRG� RI�UHOHDVH�� ,Q� WKH� HYHQW� WKDW�FRQWDPLQDWLRQ�RI� IRRGVWXIIV� LV� VXVSHFWHG��SUH�IRUPHG�WR[LQ�PD\�EH�GHVWUR\HG�E\�ERLOLQJ�IRU����PLQXWHV�'���0RGHUQ�5XOHV� %RWXOLQXP�DFWV�DV�D�QHXURWR[LQ��6WDUW LQJ���� WR���� KRXUV� DIWHU� DIIOLFWLRQ�� WKH� WR[LQ� EHJLQV� WDNLQJ� LWV� WROO� RQ� WKH�FKDUDFWHU
V�QHUYRXV�V\VWHP��7KH�FKDUDFWHU�ZLOO� ORVH���SRLQW�RI�'(;�HYHU\� �� KRXUV� XQWLO� GHDWK� E\� UHVSLUDWRU\� IDLOXUH�� $GGLWLRQDOO\�� &21�DQG�675�ZLOO�EH� ORVW�DW�D� UDWH�RI���SRLQW�SH U�GD\��7KH� WR[LQ�FDQ�EH�QHXWUDOL]HG�E\� WDNLQJ�DQ�DQWLWR[LQ�PDGH� IRU�KRUVHV�� ,I� WKH�FKDUDFWHU�ORVHV�PRUH�WKDQ�����'(;�EHIRUH�WKH�DQWLWR[LQ� LV�DGPLQLVWHUHG��WKHUH�ZLOO�EH�SHUPDQHQW�GDPDJH��'(;��675�DQG�&21�ZLOO�UHWXUQ�DW�D�UDWH�RI� �� SRLQW� SHU� ZHHN�� ,I� PRUH� W KDQ� ���� '(;� ZDV� ORVW�� WKHQ� WKH�FKDUDFWHU�ZLOO� SHUPDQHQWO\� ORVH� �� SRLQW� HDFK� IURP�'(;��&21�� DQG�
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675�� 7KRVH� ZKR� VXIIHUHG� IURP� WKH� SRLVRQ� IRU� D� SURORQJHG� SHULRG�WHQG� WR�VXIIHU� IURP�ZHDNQHVV�DQG�VKRUWQHVV�RI�EUHDWK� WKDW� ODVWV�IRU�\HDUV��$IIOLFWLRQ�FDQ�EH�DYRLG HG�E\�D�IRUWLWXGH�VDYH�YV�'&����
&KROHUD�� 9LEULR�FKROHUDH � %DFWHULDO�$JHQW6\PSWRPV� 7KH�LQFXEDWLRQ�SHULRG�LV�� ���GD\V��ZKLOH�D�ODUJH�QXPEHU�RI� LQIHFWHG� SHUVRQV� UHPDLQ� DV\PSWRPDWLF�� WKH� �FODVVLF�� IRUP� RI�FKROHUD� LV� QRWHZRUWK\� IRU� LWV� VHYHULW\� DQG� VXGGHQ RQVHW�� 9RPLWLQJ��DEGRPLQDO� GLVWHQWLRQ� DQG� SDLQ� ZLWK� OLWWOH� RU� QR� IHYHU� DUH� IROORZHG�UDSLGO\�E\�D�SURIXVH��ZDWHU\�GLDUUKHD�ZLWK�D��ULFH �ZDWHU��DSSHDUDQFH��)OXLG�ORVVHV�PD\�UHDGLO\�H[FHHG����OLWHUV�SHU�GD\��2XWFRPH� :LWKRXW� WUHDWPHQW�� GHDWK� PD\� UHVXOW� IURP VHYHUH�GHK\GUDWLRQ��K\SRYROHPLD�DQG�VKRFN�6WDWXV� 7KLV� ZDV� QRW� D� ELRZHDSRQ� GHYHORSHG� DV� SDUW� RI� WKH� ,UDTL�ELRORJLFDO�ZHDSRQV�SURJUDPV�&KROHUD� LV� DQ� LQIHFWLRQ� FDXVHG� E\� WKH� EDFWHULXP� 9LEULR�FKROHUDH��DQG�DFTXLUHG�WKURXJK�WKH�LQJHVWLRQ�RI�FRQWDPLQDWHG�ZDW HU�RU� IRRG��7KH�GLVHDVH�PDQLIHVWV�DV�D�ZDWHU\� �VHFUHWRU\��GLDUUKHD�VR�SURIXVH� WKDW� VXSSOLHV� RI� ,9� IOXLGV� DUH� RIWHQ� H[KDXVWHG� GXULQJ�HSLGHPLFV�� ,QWHQWLRQDO� XVH� E\� EHOOLJHUHQWV� RU� WHUURULVW� JURXSV�ZRXOG�SUHVXPDEO\� LQYROYH� WKH� FRQWDPLQDWLRQ� RI� IRRG� RU� ZDWHU� V RXUFHV��&KROHUD� LV� LQFDSDFLWDWLQJ�� EXW� LQ� WKH� IDFH� RI� ODUJH� QXPEHUV� RI�FDVXDOWLHV��DQG�WKH�EUHDNGRZQ�LQ�PHGLFDO�FDUH�RIWHQ�DVVRFLDWHG�ZLWK�ZDU��D�ODUJH�QXPEHU�RI�GHDWKV�DUH�SRVVLEOH�7KH� GLDJQRVLV� LV� W\SLFDOO\�PDGH� FOLQLFDOO\� RQ� WKH� EDVLV� RI�SURIRXQG�ZDWHU\�GLDUUKHD�DQG�FRQVHTXHQW�GHK\GUDWLRQ��0LFURVFRSLF�H[DP� RI� VWRRO� VDPSOHV� UHYHDOV� IHZ� RU� QR� UHG� RU� ZKLWH� FHOOV�� 7KH�RUJDQLVP�PD\� EH� LGHQWLILHG� LQ� VWRRO� E\� GDUNILHOG� RU� SKDVH� FRQWUDVW�PLFURVFRS\��DQG�JURZV�RQ�D�YDULHW\�RI�FXOWXUH�PHGLD�)RU� WUDWHPHQW�� WKH� PD LQVWD\� RI� WKHUDS\� LV� IOXLG� DQG�HOHFWURO\WH�UHSODFHPHQW��7KLV�PD\�EH�DFFRPSOLVKHG�WKURXJK�WKH�XVH�RI� RUDO� UHK\GUDWLRQ� VDOWV� RU� GLOXWHG� *DWRUDGH� LQ� OHVV� VHYHUH� FDVHV��ZKHUHDV�,9�IOXLGV�DUH�RIWHQ�UHTXLUHG�LQ�FDVHV�RI�VHYHUH�GHK\GUDWLRQ��$QWLELRWLFV� VKRUWHQ� WK H� GXUDWLRQ� RI� GLDUUKHD� DQG� WKHUHE\� GHFUHDVH�IOXLG�ORVV� 6WULFW� DWWHQWLRQ� PXVW� EH� SDLG� WR� WKH� DYRLGDQFH� RI�FRQWDPLQDWHG�ZDWHU� LQ�DQ�RXWEUHDN�DUHD��'ULQNLQJ�ZDWHU��DV�ZHOO�DV�ZDWHU� XVHG� LQ� EDWKLQJ�� ZDVKLQJ� XWHQVLOV�� DQG� FRRNLQJ�� PXVW� EH�REWDLQHG�IURP�D�VDIH� VRXUFH�RU�PXVW�EH�ERLOHG�RU�FKORULQDWHG�SULRU�WR�XVH�'��� 0RGHUQ� 5XOHV� )RU� �� LQ� ��� SHRSOH�� FKROHUD� GLVSOD\V� LWV�V\PSWRPV�� ,Q� WKHVH� LQVWDQFHV��GHDWK�FDQ�RFFXU�ZLWKLQ�KRXUV�GXH� WR�WKH�UDWH�RI�GHK\GUDWLRQ��7KH�FKDUDFWHU�ZLOO�ORVH���SRLQW�RI�FRQVWLWXWLRQ�HYHU\� �� KRXUV� XQWLO� GHDWK�� )ROORZLQJ� WKHUDS\� ZLWK� IOXLGV� DQG�HOHFWURO\WHV� ZLOO� HIIHFWLYHO\� QHXWUDOL]H� WKHVH� ORVVHV�� EXW� WLHV� WKH�FKDUDFWHU�WR�D�PHGLFDO�IDFLOLW\�IRU�WKH�GXUDWLRQ��DV�WKH�LOOQHVV�ZLOO�WDNH�����ZHHNV�WR�UXQ�LWV�FRXUVH�DQG�UHFRYHU��$QWLELRWLFV�ZLO O�UHGXFH�WKLV�UHFRYHU\�WLPH�E\�KDOI��EXW�DUH�XQLPSRUWDQFH�FRPSDUHG�WR�WKH�QHHG�WR�NHHS� WKH� SDWLHQW� K\GUDWHG�� $IIOLFWLRQ� FDQ� EH� DYRLGHG� E\� D� IRUWLWXGH�VDYH�YV�'&����
5LFLQ�� 5LFLQXV�FRPPXQLV � 3ODQW�7R[LQ6\PSWRPV��)HYHU��VHYHUH�UHVSLUDWRU\�GLVWUHVV��2XWFRPH��'HDWK��LI�XQWUHDWHG��1RW�FRQWDJLRXV��6WDWXV��,UDT�FODLPV�SURGXFWLRQ�RI�WKUHH�JDOORQV��8�1��XQDEOH�WR�YHULI\�SUHVHQW�VWDWXV��5LFLQ�LV�D�SURWHLQ�WR[LQ�ZKLFK�DFWV�DV�D�FHOOXODU�SRLVRQ�DQG�LV� UHDGLO\� SURGXFHG� IURP� FDVWRU� EHDQV�� ZKLFK� DUH� XELTXLWRXV�WKURXJKRXW� WKH� ZRUOG�� :DVWH� IURP� WKH� FRPPHUFLDO� SURGXFWLRQ� RI�FDVWRU�RLO�FRQWDLQV����ULFLQ��PDNLQJ�LW�HDV\� IRU�VXFK�D�VXEVWDQFH� WR�IDOO� LQWR� WKH�KDQGV�RI�ELRWHUURULVWV��1DWXUDOO\ �RFFXUULQJ�FDVHV�RI� ULFLQ�LQYROYH� LQJHVWLRQ� RI� FDVWRU� EHDQV�� DQG� DUH� PDUNHG� E\� VH YHUH�JDVWURLQWHVWLQDO� V\PSWRPV��YDVFXODU�FROODSVH��DQG�GHDWK��$V�ULFLQ� LV�WR[LF�E\�QXPHURXV�H[SRVXUH�URXWHV��KRZHYHU��LWV�XVH�E\�EHOOLJHUHQWV�PLJKW� LQYROYH�SRLVRQLQJ�RI�ZDWHU�RU� IRRGVWXIIV�� LQRFXODWLRQ� YLD� ULFLQ �ODFHG� SURMHFWLOHV�� RU� DHURVROL]DWLRQ� RI� OLTX LG� ULFLQ� RU� O\RSKLOL]HG�SRZGHU�� :KHQ� XVHG� DV� DQ� DHURVRO�� FHOO� GHDWK� LQ� OXQJ� WLVVXH� DQG�SXOPRQDU\� FDSLOODULHV� ZRXOG� EH� H[SHFWHG� WR� OHDG� WR� SXOPRQDU\�HGHPD� DQG� K\SR[LF� UHVSLUDWRU\� IDLOXUH�� :KHQ� LQKDOHG� DV� D� VPDOO�SDUWLFOH�DHURVRO��ULFLQ�ZRXOG�OLNHO\�SURGXFH� V\PSWRPV�ZLWKLQ���KRXUV��)HYHU��FRXJK��G\VSQHD��QDXVHD��DQG�FKHVW�WLJKWQHVV�DUH�IROORZHG�E\�

SURIXVH�VZHDWLQJ�� WKH� GHYHORSPHQW�RI� SXOPRQDU\�HGHPD��F\DQRVLV��K\SRWHQVLRQ�� DQG� ILQDOO\� UHVSLUDWRU\� IDLOXUH� DQG� FLUFXODWRU\� FROODSVH��7LPH�WR�GHDWK�ZRXOG� OLNHO\�EH ������KRXUV��GHSHQGLQJ�RQ� WKH�GRVH�UHFHLYHG���7KH� GLDJQRVLV� RI� ULFLQ� LV� ODUJHO\� FOLQLFDO� DQG� VKRXOG� EH�VXVSHFWHG� LQ� D� VHWWLQJ� RI� PDVV� FDVXDOWLHV� ZLWK� D� VLPLODU� DQG�DSSURSULDWH�FOLQLFDO�SLFWXUH��)DLOXUH�WR�UHVSRQG�WR�DQWLELRWLFV�KHOSV�WR�GLIIHUHQWLDWH� ULF LQ� H[SRVXUH� IURP� SXOPRQDU\� LQIHFWLRQV� SURGXFHG� E\�EDFWHULDO�DJHQWV��$Q�(/,6$�H[LVWV�DQG�PD\�EH�SHUIRUPHG�RQ�SDLUHG�DFXWH�DQG�FRQYDOHVFHQW�VHUD���1R�VSHFLILF�FXUDWLYH�WUHDWPHQW�H[LVWV��DQG� FDUH� LV� WKXV� VXSSRUWLYH�� ,Q� FDVHV� RI� JDVWURLQWHVWLQDO� H[SRVXUH��JXW�GHFRQWDPLQDWLRQ�YLD�ODYDJH��DFWLYDWHG�FKDUFRDO��DQG�FDWKDUWLFV�LV�ZDUUDQWHG�� /DUJH� DPRXQWV� RI� YROXPH� UHSODFHPHQW� PD\� EH�QHFHVVDU\���5LFLQ�PD\�EH�LQDFWLYDWHG�ZLWK������K\SRFKORULWH��6LQFH�LW�LV�QRW�GHUPDOO\�DFWLYH�DQG� LV� LQYRODWLOH��GHFRQWDPLQDWLRQ�PD\�QRW� EH�DV�FULWLFDO�DV�ZLWK�FHUWDLQ�RWKHU�ELRORJLFDO�DQG�FKHPLFDO�DJHQWV�5LFLQ� LV� PRVW� IDPRXV� IRU� LWV� XVH� DV� DQ� DVVDVVLQDWLRQ�ZHDSRQ�� UDWKHU� WKDQ� DV� D� ZHDSRQ� RI� PDVV� GHVWUXFWLRQ�� %XOJDULDQ�GLVVLGHQW�*HRUJL�0DUNRY�ZDV�NLOOHG�E\�SRLVRQ�GDUW�ILOOHG�ZLWK�ULFLQ�DQGILUHG�IURP�DQ�XPEUHOOD�LQ�/RQGRQ�LQ������'��� 0RGHUQ� 5XOHV�� 5LFLQ� LV� H[WUHPHO\� WR[LF� DQG� QR�DQWLGRWH�FXUUHQWO\�H[LVWV�IRU�LW��,WV�V\PSWRPV�RQVHW�ZLWKLQ�D�PDWWHU�RI�KRXUV�� FDXVLQJ� IHYHU�� DOO� PDQQHU� RI� JDVWURLQWHVWLQDO� SUREOHPV��ZHDNQHVV�� PXVFOH� DFKHV�� EUHD WKLQJ� GLIILFXOW\�� F\DQRVLV� �EOXH� VNLQ��DQG�FKHVW�SDLQ��(VVHQWLDOO\��RQFH�SRLVRQHG��WKH�FKDUDFWHU�ZLOO�ORVH���SRLQW� IURP� 675�� &21�� RU� '(;� HDFK� KRXU�� GHWHUPLQHG� UDQGRPO\��:KHQ�RQH�UHDFKHV����GHDWK�RFFXUV��7KHUH�LV�QR�NQRZQ�FXUH�IRU�ULFLQ�SRLVRQLQJ��$IIOLFWLRQ�FDQ�EH�DYRLGHG�E\�D�IRUWLWXGH�VDYH�YV�'&����
6XOIXU� 0XVWDUGV� � ELV���FKORURHWK\OVXOSKLGH �%OLVWHULQJ�$JHQW6\PSWRPV��6NLQ�EOLVWHULQJ��GDPDJH�WR�DLU�SDVVDJHV��2XWFRPH��'HDWK�SRVVLEOH��6WDWXV��8VHG� IURP����� ���� GXULQJ� WKH� ,UDT�,UDQ�:DU�� ,UDT� FODLPV� LWSURGXFHG�������WRQV��6XOIXU�0XVWDUGV�� EHWWHU� NQRZQ� DV�0XVWDUG� JDV�� LV� RQH� RI�WKH� ODWHVW� JHQHUDWLRQV� RI� RQH�RI� WKH�ROGHVW� RI� WKH�PRGHUQ� FKHPLFDO�ZHDSRQV��7KHVH�DJHQWV�DUH�QRW�GHSOR\HG�ZLWK�WKH�LQWHQW�WR�LQMXUH�RU�NLOO�HQHP\�WURRSV��EXW�DV�D�PHDQV�RI�IRUFL QJ�HQHP\�WURRSV�WR�HQJDJH�VDIHW\�SURWRFROV��WKHUHE\�IRUFLQJ�WKHP�WR�ILJKW�IDU�OHVV�HIILFLHQWO\�WKDQ�WKH\� ZRXOG� RWKHUZLVH�� ,Q� LWV� SXUH� VWDWH�� LW� LV� FRORUOHVV� DQG� QHDUO\�RGRUOHVV�� LGHQWLILDEOH�RQO\�E\� D� YHU\� IDLQW� VFHQW� RI� URWWLQJ�RQLRQV�RU�PXVWDUG� 6XOIXU�PXVWDUG�DWWDFNV� WKH�VNLQ��H\HV�� � OXQJV�DQG�JDVWUR �LQWHVWLQDO� WUDFW�� DV� ZHOO� DV� RUJDQV� GHDOLQJ� ZLWK� EORRG�� IURP� ERQH�PDUURZ� WR� WKH� OLYHU�� WKH� SDQFUHDV�� DQG� NLGQH\V�� FDXVLQJ� VHYHUH�FHOOXODU�GLVUXSWLRQ�WR�DOO�RI�WKHP��6\PSWRPV�GRQ
W�DSSHDU�XQWLO�WZR�WR�WZHQW\�IRXU�KRXUV�DIWHU�H[SRVXUH��VR�WKH�GDPDJH�LV�GRQH�E\�WKH�WLPH�V\PSWRPV� DSSHDU�� 7KH� V\PSWRPV� RI� D� PLOG� SRLVRQLQJ� E\� VXOSKXU�PXVWDUG�DUH�DFKLQJ�H\HV��PDVVLYH�DPRXQW�RI� WHDULQJ��� LQIODPPDWLRQ�RI� WKH� VNLQ�� LUULWDWLRQ� RI� WKH�PXFXV�PHPEUDQH�� FRXJKLQJ�� VQHH]LQJ��KRDUVHQHVV�� 2YHUDOO� PLOG� SRLVRQLQJV� GR� QRW� ZDUUDQW� PHGLFDO�WUHDWPHQW�� +RZHYHU� XQOLNH� PLOG� SRLVRQLQJV�� H[SRVXUH� WR� ODUJH�DPRXQWV� RI� VXOSKXU� PXVWDUG� DUH� LQFDSDFLWDWLQJ� DQG� UHTXLUH�LPPHGLDWH�PHGLFDO�DWWHQWLRQ��6XFK�LQMXULHV�WKDW�FDQ�RFFXU�DUH�ORVV�RI�VLJKW��QDXVHD��VHYHUH�UHVSLUDWLRQ�GLIILFXOW\��YRPLWLQJ��EOLVWHULQJ�RI�WKH�VNLQ��DQG�GLDUKHD��7KH�OLTXLG�VWDWH�RI�VXOSKXU�PXVWDUG�FDXVHV�VHYHUH�LQMXULHV� ZKHUHDV� H[SRVXUH� WR� VXOSKXU� PXVWDUG� LQ� WKH� JDV� VWDWH�XVXDOO\�JDV�PLOG� LQMXULHV��'HSHQGLQJ�RQ�WKH�OHYHO�RI�H[SRVXU H�WR�WKH�PXVWDUG�DJHQWV�ZLOO�FDXVH�GLIIHUHQW�OHYHOV�RI�VNLQ�LQIODPDWLRQ��UDQJLQJ�IURP�VPDOO�LUULWDWLRQ�WR�D�VNLQ�QHFURVLV�WKDW� LV�VR�FRPSUHKHQVLYH�WKDW�QR� EOLVWHUV� RFFXU�� 2QFH� SRLVRQHG� E\� VXOIXU� PXVWDUG�� WKH� GDPDJH�GRQH�DQG DQ\�PHGLFDO�FDUH�LV�GLUHFWHG�DW� WUHDWLQJ�WKH�V\PSWRPV�'��� 0RGHUQ� 5XOHV� ,I� WKH� UHVXOW� RI� H[SRVXUH� LV� PLOG� V\PSWRPV��UHGXFH�'(;��&21�DQG�675�E\�KDOI�IRU��G��GD\V��,I�H[SRVXUH�UHVXOWV�LQ� VHYHU� V\PSWRPV�� UHGXFH�'(;��&21�DQG�675�E\� ���� IRU� �G���GD\V�� 2QFH� WKLV� SHULRG� KDV� FRQFOXGHG�� WKH� FKD UDFWHU� ZLOO� ORVH� � ���SRLQWV� HDFK� IURP� '(;� DQG� &21�� $IIOLFWLRQ� FDQ� EH� DYRLGHG� E\� D�IRUWLWXGH�VDYH�YV�'&����
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7DEXQ�� 2�HWK\O�GLPHWK\ODPLGRSKRVSKRU\OF\DQLGH� 1HUYH�$JHQW6\PSWRPV��6ZHDWLQJ��VKRUWQHVV�RI�EUHDWK��PXVFOH�VSDVP��2XWFRPH��'HDWK�SRVVLEOH��6WDWXV�� 8VHG� IURP��������� GXULQJ� WKH� ,UDT�,UDQ�:DU�� ,UDT� FODLPV� LW�SURGXFHG�����WRQV��7DEXQ�� DOVR� NQRZQ� DV� *$�� ZDV� GHYHORSHG� LQ� ����� E\�*HUPDQ� VFLHQWLVW� *HUDUG� 6FKUDHGHU� DV� DQ� RIIVKRRW� RI� SHVWLFLGH�UHDVHDUFK��2I�DOO�QHUYH�DJHQWV��LW�LV�WKH�HDVLHVW�WR�PDQXIDFW XUH��,W�LV�DOPRVW�RGRUOHVV��VPHOOLQJ�YHU\�IDLQWO\�RI�IUXLW��DQG�FRORUOHVV�LQ�LWV�SXUH�VWDWH�� /LNH� WKH� RWKHU� *� DJHQWV�� WDEXQ� LV� D� QRQ �SHUVLVWHQW� YRODWLOH�DJHQW�� ,W� FDQ�EH�DEVRUEHG� WKURXJK� LQKDODWLRQ�� LQMHFWLRQ�� RU� WKH�VNLQ��ZLWK� LQLWLDO� V\PSWRPV� DSSHDULQJ� Z LWKLQ� VHFRQGV� DQG� PRUH� VHYHUH�V\PSWRPV� RFFXULQJ� XS� WR� KRXUV� ODWHU�� /HWKDO� GRVDJH� RFFXUV� DW� D�UHODWLYHO\�KLJK�TXDQWLW\�FRPSDUHG�WR�RWKHU�QHUYH�DJHQWV�8SRQ� H[SRVXUH�� WKH� LQLWLDO� V\PSWRPV�DUH�D� UXQQLQJ�QRVH��FRQWUDFWLRQ� RI� WKH� SXSLOV�� YLVXDO� DFFRPPRGDWLRQ� GH WHULRUDWHV��KHDGDFKH��VOXUUHG�VSHHFK��QDXVHD��KDOOXFLQDWLRQV��SURQRXQFHG�FKHVW�SDLQV��DQG�DQ LQFUHDVH� LQ� WKH�SURGXFWLRQ�RI�VDOLYD�� ,I� WKH�GRVDJH� LV�ORZ��WKH�V\PSWRPV�ZLOO�QRW�H[FHHG�WKLV�OHYHO�DQG�ZLOO�QRW�EH�OHWKDO��$W�KLJKHU� GRVHV� RI� D� QHUYH� DJHQW� WKH� DI RUH�PHQWLRQHG� V\PSWRPV� DUH�PRUH�SURQRXQFHG��&RXJKLQJ�DQG�EUHDWKLQJ�SUREOHPV�DOVR�EHJLQ� WR�RFFXU��7KH� LQGLYLGXDO� WKHQ�PD\�EHJLQ� WR� JR� LQWR� FRQYXOVLRQV�DQG� D�VXEVHTXHQW�FRPDWRVH�DQG�GHDWK��$W�GRVHV�HYHQ�KLJKHU�DQ�H[SRVHG�LQGLYLGXDO�ZRXOG�DOPRVW�LPPHGLDWHO\�J R�LQWR�FRQYXOVLRQV�DQG�GLH�IURP�VXIIRFDWLRQ� EHFDXVH� RI� WKH� VLPXOWDQHRXV� VKXW �GRZQ� RI� WKH� QHUYRXV�DQG�UHVSLUDWRU\�V\VWHPV�%HFDXVH�DOO� QHUYH� DJHQWV�KDYH�D� YHU\� UDSLG�HIIHFW� RQ�DQ�LQGLYLGXDO�� LI� WUHDWPHQW� LV� WR� ZRUN� LW� PXVW� RFFXU� LPPHGLDWHO\� DIWHU�H[SRVXUH� RU� HOVH� GHDWK� LV� FHUWDLQ� WR� RFFXU�� $� JHQHUDO� DQWLGRWH� WR�QHUYH�DJHQWV�LV�D�FRPELQDWLRQ�RI�DWURSLQH�DQG�D�UHDFWLYDWRU��$WURSLQH�SURWHFWV� DJDLQVW� WKH� H[FHVV� RI� DFHW\OFROLQH� IRUPHG� GXULQJ� QHUYH�DJHQW� SRLVRQLQJ�� 7KH� UHDFWLYDWRU
V� MRE� LV� WR� UHVWRUH�DFHW\OFKROLQHVWHUDVH�WR� LWV�QRUPDO� IXQFWLRQV��7KH�GHJUHH�RI�GLIILFXOW\�

LQ�FRPEDWLQJ�WKH�QHUYH�DJHQW�GHSHQGV�JUHDWO\�RQ�ZKDW�QHUYH�DJHQW�LV�SUHVHQW��7KH�PL[WXUH�RI�DWURSLQH�DQG�WKH�UHDFWLYDWRU�LV�LQMHFWHG�LQWR�DQ� LQGLYLGXDO� XVLQJ� ZKDW� LV� NQRZ� DV� DQ� DXWR �LQMHFWRU�� 7KH� DXWR�LQMHFWRU�FRQVLVW�RI�WKH�WZR�DFWLYH�FRPSRQHQWV�ZKLFK�DUH�LQMHFWHG�LQWR�DQ� H[SRVHG� LQGLYLGXDO� WKURXJK� WKH� XVH� RI� D� YHU\� ORQJ� QHHGOH�� 7KH�DXWR�LQMHFWRU� LV� XVXDOO\� LQMHFWHG� LQWR� DQ� LQGLYLGXDOV� WKLJK� RU� DQRWKHU�DUHD�ZKHUH�WKH�DQWLGRWH�FDQ�UHDFK�WKH�KHDUW�UH ODWLYHO\�TXLFNO\�'���0RGHUQ�5XOHV��7DEXQ
V� LQLWLDO�HIIHFWV�ZLOO�RFFXU�ZLWKLQ�VHFRQGV��DQG�FDQ�RQO\�EH�QHXWUDOL]HG�ZLWK�DQ�DXWR �LQMHFWRU��,I� H[SRVXUH� LV� FRQVLGHUHG� ORZ� GRVH�� WKH� V\PSWRPV� ZLOO�YDQLVK�ZLWKLQ� ILYH�PLQXWHV�RI� DXWR �LQMHFWLRQ�� RU�ZLOO� SHUVLVW� I RU� XS� WR�WKUHH�ZHHNV�ZLWK�QR�WUHDWPHQW��,I� H[SRVXUH� LV� PRGHUDWH�� V\PSWRPV� ZLOO� DOVR� UHVXOW� LQ�EUHDWKLQJ�GLIILFXOW\�DQG�ORVV�RI�PRWRU�FRQWURO�� ���'(;��DQG�HYHQWXDOO\�ZRUVHQ� WR� FRQYXOVLRQV�� ZKLFK� ZLOO� SDVV� DIWHU� VHYHUDO� KRXUV�� ,I� QRW�WUHDWHG��PRGHUDWH� H[SRV XUH� ZLOO� UHVXOW� LQ� D� SHUPDQHQW� ORVV� RI� �G��'(;�� ,I�H[SRVXUH�LV�OHWKDO��V\PSWRPV�ZLOO�UDSLGO\�GHJHQHUDWH�LQWR�EUHDWKLQJ�SUREOHPV��FRQYXOVLRQV��FRPD��DQG�GHDWK��,I�XQWUHDWHG��WKH�YLFWLP�ZLOO�GLH�ZLWKLQ�WKH�KRXU��:LWK�WUHDWPHQW��WKH�YLFWLP�ZLOO�UHFRYHU�LQ��G��GD\V��EXW�ZLOO�VXIIHU�SHUPDQHQW�GDPDJH��PDLQO\�FKURQLF�KHDOWK�SUREOHPV�� GDPDJHG� H\HVLJKW�� FKURQLF� KHDGDFKHV�� HWF�� (IIHFWLYHO\��WKH�FKDUDFWHU�ZLOO�ORVH��G��'(;�DQG��G��&21�SHUPDQHQWO\��,I�WKH�GRVDJH�LV�VXSHUOHWKDO��H[SHFW�WR�EH�GHDG�LQVLGH�RI����PLQXWHV� 7KH� FRQYXOVLRQV� ZLOO� EH� VR� EDG� WKDW� \RX� EUHDN� \RXU� RZQ�ERQHV� DQG� \RX� GLH� D� JXUJOLQJ�� IURWK\ �PRXWKHG� GHDWK�� (YHQ� LI�VRPHRQH� JHWV� WKH� EULJKW� LGHD� RI� LQMHFWLQJ� \RX�ZLWK� D� KDOI� D� GR]HQ�GRVHV� RI� DWURSLQH�� \RX
OO� VWLOO� HQG� XS� EHLQJ� D� GURROLQJ�� ZKHHOFKDLU �ERXQG�ZUHFN�RI�D�KXPDQ�EHLQJ�LI�\RX�KDSSHQ�WR�VXUYLYH�:KHQ�H[SRVHG�WR�7DEXQ��\RX�JHW�RQH�IRUWLWXGH�VDYH��<RXU�GLH�UROO�UHVXOWV�GHWHUPLQH�\RXU�OHYHO�RI�H[SRVXUH��,I�\RX�IDLO�WR�EHDW�'&�����\RXU�GRVH�LV�VXSHUOHWKDO��)DLOLQJ�'&����LV�OHWKDO��IDLOLQJ�'&����LV�PRGHUDWH��DQG�IDLOLQJ�'&����LV�PLOG�ORZ�GRVH�
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7KH� $O�4XGV� LV� WKH� SULPDU\� VTXDG� DXWRPDWLF�ZHDSRQ� IRU� WKH� ,UDTL� $UP\�� PDQXIDFWXUHG� E\� ,UDT� DQG�EDVHG� DOWHUDWLRQV� WR� WKH� $.0�PDGH� IRU� WKH� <XJRVODYLDQ�PDGH�0��%��DXWRPDWLF�ULIOH��:KLOH� PRVW� QDWLRQV� XVLQJ� 6RYLHW� DUPV� ZRXOG�QRUPDOO\� FKRRVH� WKH� 53.� RU� 53.���� DV� WKHLU� 6$:�� D�KDQGIXO�RI�QDWLRQV�LQVWHDG�FKRVH�WR�VLPSO\�PRGLI\�WKH�$.0�IRU�WKH�SXUSRVH��)RU�WKH�,UDTLV��WKLV�PHDQW�WDNLQJ�WKHLU�RZQ�7DEXN�DVVDXOW�ULIOH�DQG�PRGLI\LQJ�WKDW��7KH�7DEXN�UHFHLYHG�D� ORQJHU�� KHDYLHU� EDUUHO�� D� ���� NJ� UHPRYDEOH� ELSRG�� DQG�FRROLQJ� ILQV� ORFDWHG� EHQHDWK� WKH� JDV� ERWWOH� RQ� WKH�XQGHUVLGH�RI�WKH�ULIOH��7KH�UHVXOWLQJ�$O�4XGV�LV�YHU\�VLPLODU�WR�WKH�<XJRVODYLDQ�0���%��DQG�WKH�%XOJDULDQ�5..6�:KLOH�WKH�$O�4XGV�FDQ�XVH�WKH���� DQG����URXQG�PDJD]LQHV�RI�WKH�53.��LW�LV�QRUPDOO\�HQFRXQWHUHG�ZLWK����URXQG�$.0�PDJD]LQHV��7KH�$O�4XGV� LV�D�UHODWLYHO\� UHFHQW�ZHDSRQ�LQ�,UDTL�DUVHQDOV��DQG�SUHYLRXVO\�SURFXUHG�53.V�DOVR�VHUYH�DV�6TXDG�$XWRPDWLF�:HDSRQV�LQ�WKH�,UDTL�$UP\�

:HDSRQ $O�4XGV0DQXIDFWXUHU <HDU 3����1DWLRQ ,UDT&DOLEHU �����[���PP 0DJV ����������$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� �����P &\FOLF ���1RWHV 3.6�WULSRG�DFFRXQWV�IRU�����NJ�RI�WKH�ZHLJKW�



J%�@���2[�*"�-�2C� %�
&\EHUWKULOOHU

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

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW$O�4XGV�0DFKLQH�5LIOH $5 �� 7 0 �����%ORF � �� ��>66@����>$@�����>&@ 95 ��� ��� ��� �����6SHFLDO�5XOHV

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ$O�4XGV�0DFKLQH�5LIOH �G� �� EDOOLVWLF ��� 6��$ �� /UJ ���OEV �� 0LO�����6SHFLDO�5XOHV

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV$O�4XGV�0DFKLQH�5LIOH �� 6$��$��& 0HGLRFUH 0HGLRFUH � �����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV$O�4XGV�0DFKLQH�5LIOH �G��� 3�/ �� �� � ��� ���� �� ��� �����6SHFLDO�5XOHV�



MG[���2K��-!��
7KH� 6WLQJHU� PLVVLOH�� D� IXOO�GLPHQVLRQDO�SURWHFWLRQ�ZHDSRQ��LV�WKH�$UP\
V�V\VWHP�IRU�VKRUW�UDQJH�DLU� GHIHQVH� WKDW� SURYLGHV� WKH� JURXQG� PDQHXYHU�FRPPDQGHU�IRUFH�SURWHFWLRQ�DJDLQVW�ORZ�DOWLWXGH�DLUERUQH�WDUJHWV� VXFK� DV� IL[HG�ZLQJ� DLUFUDIW�� KHOLFRSWHUV��XQPDQQHG� DHULDO� YHKLFOHV�� DQG� FUXLVH� PLVVLOHV�� 7KH�6WLQJHU�LV�ODXQFKHG�IURP�D�QXPEHU�RI�SODWIRUPV��%UDGOH\�6WLQJHU� )LJKWLQJ� 9HKLFOH�� %UDGOH\� /LQHEDFNHU�� $YHQJHU��+00:9���DQG�KHOLFRSWHUV�DV�ZHOO�DV�0DQ�3RUWDEOH�$LU�'HIHQVH� �0$13$'6��� � ,W� ZDV� GHSOR\HG� LQ� ����� DV� DUHSODFHPHQW� IRU� WKH� DJLQJ� 5HGH\H� 6$0� XVHG� E\� WKH�0DULQHV��DIWHU����\HDUV�RI�GHYHORSPHQW�7KH� 6WLQJHU� LV� D�PDQ�SRUWDEOH�� VKRXOGHU�ILUHG�JXLGHG� PLVVLOH� V\VWHP� ZKLFK� HQDEOHV� WKH� 0DULQH� WR� HIIHFWLYHO\� HQJDJH� ORZ�DOWLWXGH� MHW�� SURSHOOHU�GULYHQ� DQG� KHOLFRSWHU� DLUFUDIW��'HYHORSHG� E\� WKH� 8QLWHG� 6WDWHV� $UP\� 0LVVLOH� &RPPDQG�� WKH� 6WLQJHU� ZDV� WKH�VXFFHVVRU� WR� WKH� 5HGH\H� :HDSRQ� 6\VWHP�� 7KH� V\VWHP� LV� D� �ILUH�DQG�IRUJHW��ZHDSRQ�HPSOR\LQJ�D�SDVVLYH�LQIUDUHG�VHHNHU�DQG�SURSRUWLRQDO�QDYLJDWLRQ�V\VWHP��6WLQJHU� DOVR� LV� GHVLJQHG� IRU� WKH� WKUHDW� EH\RQG� WKH� ����V�� ZLWK� DQ� DOO�DVSHFW�HQJDJHPHQW�FDSDELOLW\��DQG�,))��,GHQWLILFDWLRQ�)ULHQG�RU�)RH���LPSURYHG�UDQJH�DQG�PDQHXYHUDELOLW\�� DQG� VLJQLILFDQW� FRXQWHUPHDVXUHV� LPPXQLW\�� 7KH� PLVVLOH��SDFNDJHG� ZLWKLQ� LWV� GLVSRVDEOH� ODXQFK� WXEH�� LV GHOLYHUHG� DV� D� FHUWLILHG� URXQG��UHTXLULQJ� QR� ILHOG� WHVWLQJ� RU� GLUHFW� VXSSRUW� PDLQWHQDQFH�� $� VHSDUDEOH�� UHXVDEOH�JULSVWRFN�LV�DWWDFKHG�WR�WKH�URXQG�SULRU�WR�XVH�DQG�PD\�EH�XVHG�DJDLQ��67,1*(5�ZLOO�DOVR�EH�HPSOR\HG�E\� WKH�3HGHVWDO�0RXQWHG�6WLQJHU�$LU�'HIHQVH�9HKLFOH�DQG�WKH�/LJKW�$UPRUHG�9HKLFOH��$LU�'HIHQVH�9DULDQW��/$9�$'��GXULQJ�WKH�����V�6LQFH�WKHLU�LQWURGXFWLRQ�QHDUO\����\HDUV�DJR��6WLQJHUV�KDYH�XQGHUJRQH�D�VHULHV� RI� WKUHH� XSJUDGHV�� GRQH� WR� ERWK� FRUUHFW� SUREOHPV� WKDW� EHFDPH� HYLGHQW�GXULQJ�GHSOR\PHQW��DV�ZHOO�DV�WR�LPSURYH�LWV�NLOO�FDSDFLW\��7KH�LQLWLDO�PRGHO��ZKLOH�GHVLJQHG�WR�KLW� LQFRPLQJ�WDUJHWV�����RI�WKH�WLPH��DFWXDOO\�PDQDJHG�WR�VFRUH�KLWV����� RI� WKH� WLPH� LQ� ILHOG� XVH�� 7KH� 6WLQJHU� VDZ� LWV� ILUVW� DFWLYH� FRPEDW� LQ� WKH�)DONODQGV�:DU��XVHG�E\�WKH�%ULWLVK��'XULQJ�WKLV�FRQIOLFW��VHULRXV�SUREOHPV�ZLWK�WKH�6WLQJHU� ZHUH� H[SRVHG�� 7KH� PLVVLOH� IUHTXHQWO\� ORVW� LWV� ORFN� RQ� DQ� DLUFUDIW� DQG�UHWDUJHWHG� DQRWKHU�KHDW�VRXUFH��7KLV� FDXVH� OLJKW� GDPDJH� WR� D�QXPEHU� RI�%ULWLVK�VKLSV�ZKHQ�VWLQJHUV�VWUXFN�VPRNHVWDFNV��DQG�LW�GHVWUR\HG�DW�OHDVW�RQH�PHDO�ZKHQ�WKH�PLVVLOH�UHWDUJHWHG�D�ILHOG�NLWFKHQ�SUHSDULQJ�EUHDNIDVW�IRU�WKH�WURRSV�7KH�FXUUHQW�YHUVLRQ�LV�WKH�6WLQJHU�503�%ORFN�,��5HPRWH�3URJUDPPDEOH�3URFHVVRU�� 7KH� 6WLQJHU� 503� %ORFN� ,� PDNHV� VRIWZDUH� DQG� KDUGZDUH� FKDQJHV��LQFOXGLQJ�D QHZ�UROO�IUHTXHQF\�VHQVRU��D�VPDOO�EDWWHU\��DQG�DQ LPSURYHG�FRPSXWHU�SURFHVVRU�DQG�PHPRU\��7KH�%ORFN�,�PLVVLOH�XSJUDGHV�WKH�503�PLVVLOH�E\�DGGLQJ�D�ULQJ� ODVHU�J\UR� WR�HOLPLQDWH� WKH�QHHG� WR�VXSHU�HOHYDWH�SULRU� WR� ILULQJ��7KH�%ORFN� ,�PLVVLOH�DOVR�LQFUHDVHV�WKH�RQERDUG�SURFHVVLQJ�FDSDELOLW\�DQG�UHSODFHV�WKH�FXUUHQW�EDWWHU\� ZLWK� D� OLWKLXP� EDWWHU\�� %ORFN� ,� LPSURYHV� WKH� DFFXUDF\� DQG� ,5&&0�FDSDELOLWLHV�RI�WKH�PLVVLOH��7KH�$UP\�SURSRVHV�WR�ILHOG�PRUH�WKDQ��������6WLQJHU�

503�%ORFN� ,�PLVVLOHV� WKDW�ZLOO� UHPDLQ� LQ� WKH� LQYHQWRU\�XQWLO� DW�OHDVW�������6WLQJHU�503�%ORFN�,,�LPSURYHV�ERWK�KDUGZDUH�DQG�VRIWZDUH��LQFOXGLQJ�DQ�DGYDQFHG�LPDJLQJ�IRFDO�SODQH�DUUD\��UROO�IUHTXHQF\� VHQVRU�� QHZ� EDWWHU\�� VLJQDO� SURFHVVLQJ�� DQG�DGYDQFHG�VRIWZDUH��7KHUH�DUH�SODQV�WR�SURGXFH�DSSUR[LPDWHO\������� 6WLQJHU�503� %ORFN� ,,� PLVVLOHV�� ,QLWLDOO\�� LW� ZDV� SODQQHG�WKDW�WKHVH�QHZ�PLVVLOHV�ZRXOG�EHJLQ�RSHUDWLRQDO�GHSOR\PHQW�LQ������� EXW� FKDQJHV� LQ�PLOLWDU\� SODQQLQJ� KDYH� SODFHG� WKDW� JRDO�LQWR�KLDWXV�DW�WKLV�WLPH�7KH�6WLQJHU� LV� FUHZ�VHUYHG� KHDY\�ZHDSRQ�� ILHOGHG� E\� D� WHDP�RI� WZR��ZLWK� UHJXODWLRQV� UHVWULFWLQJ� HDFK�PDQ� WR� ILULQJ� RQO\� �� WR� ��PLVVLOHV�LQ�FRPEDW��7KH�KLJK�UDWH�RI�ILUH�LV�DFFRPSOLVKHG�E\�RQH�PDQ�DLPLQJ�DQG�ILULQJ�WKH�ZHDSRQ��ZKLOH�WKH�RWKHU�SUHSDUHV�WKH�QH[W�URXQG�IRU�ORDGLQJ�

:HDSRQ ),0����6WLQJHU0DQXIDFWXUHU +XJKHV�0LVVLOH�6\VWHPV <HDU ����1DWLRQ 8QLWHG�6WDWHV&DOLEHU 0DJV ����URXQG�EHOW$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ 6XSHUVRQLF (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK �����PP %XUVW �5DQJH 0LQLPXP ����[��P $XWR �0D[� ���[���NP &\FOLF �1RWHV



MG[���2K��-!��
&\EHUWKULOOHU

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

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW),0����6WLQJHU�%DVLF 0,6 � 1 0�2 �������� � � ��� 85 ����[�����P ��� ���� �������),0���$�6WLQJHU�503�%ORFN�, 0,6 � 1 0�2 ������� � � ��� 85 ����[�����P ��� ���� �������),0���$�6WLQJHU�503�%ORFN�,, 0,6 � 1 0�2 �������� � � ��� 85 ����[�����P ��� ���� �������6SHFLDO�5XOHV 7KH���������SULFH�WDJ�LV�IRU�WKH�ODXQFKHU�RQO\��7KH�PLVVLOHV�FRVW��������HDFK�

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ),0����6WLQJHU�%DVLF �������� � VODVKLQJ � 66 � /UJ ���OE �� 0LO�����

),0���$�6WLQJHU�503�%ORFN�, �������� � VODVKLQJ � 66 � /UJ ���OE �� 0LO�����
),0���$�6WLQJHU�503�%ORFN�,, �������� � VODVKLQJ � 66 � /UJ ���OE �� 0LO�����6SHFLDO�5XOHV 0LVVLOHV�DUH�������HDFK��3XUFKDVH�'&����
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV),0����6WLQJHU�%DVLF � 66 6XSHUE 3RRU 3RRU �������),0���$�6WLQJHU�503�%ORFN�, � 66 6XSHUE )DLU 0HGLRFUH �������),0���$�6WLQJHU�503�%ORFN�,, � 66 6XSHUE *RRG )DLU �������6SHFLDO�5XOHV 0LVVLOHV�DUH�������HDFK
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV),0����6WLQJHU�%DVLF ��� � ��� � � ��NP ����U � ���� �������),0���$�6WLQJHU�503�%ORFN�, ��� � ��� � � ��NP ����U � ���� �������),0���$�6WLQJHU�503�%ORFN�,, ��� � �� � � ��NP ����U � ���� �������6SHFLDO�5XOHV� 0LVVLOHV�FDQ�EH�ILUHG�URXJKO\�RQFH�SHU�PLQXWH��RU�RQFH�SHU����URXQGV������U���3ULFH� LV�IRU� WKH�ODXQFKHU�RQO\��0LVVLOHV�FRVW�������HDFK�



#�+�%�-
7KH�-DYHOLQ� LV�D�PDQSRUWDEOH�QH[W�JHQHUDWLRQ�JXLGHG�DQWL�DUPRU�ZHDSRQ�V\VWHP�WKDW�KDV�EHHQ�D�YHU\�ORQJ� WLPH� FRPLQJ�� ,Q� ������ GHILFLHQFLHV� LQ� WKH� 0���'UDJRQ� ZHUH� GRFXPHQWHG�� OHDGLQJ� WR� WKH� HYHQWXDO�LVVXLQJ� RI� WKH�-RLQW� 6HUYLFHV�2SHUDWLRQDO�5HTXLUHPHQWV�GRFXPHQW�RQ�WKH�-DYHOLQ�LQ�������ZLWK�UHYLVLRQV�LQ���������� \HDUV� DIWHU� WKH� QHHG� IRU� WKH� -DYHOLQ� ZDV� ILUVW�LGHQWLILHG��$�GHYHORSPHQW�FRQWUDFW�ZDV�DZDUGHG�LQ�������DQG�FRQFOXGHG� LQ������WR�EH� IROORZHG�E\�WKUHH�\HDUV�RI�WHVWLQJ� EHIRUH� HQWHULQJ� IXOO� SURGXFWLRQ� LQ� ������ %\� WKH�RXWEUHDN� RI� 2SHUDWLRQ�� ,UDTL� )UHHGRP�� WKH� -DYHOLQ� ZDV�ILHOGHG�SULPDULO\�E\�WKH���QG DQG����VW $LUERUQH�GLYLVLRQV��DV�ZHOO�DV� WKH��QG ,QIDQWU\�'LYLVLRQ���UG ,QIDQWU\�'LYLVLRQ����WK ,QIDQWU\� 'LYLVLRQ�� ��WK ,QIDQWU\� 'LYLVLRQ�� �VW &DYDOU\�'LYLVLRQ��DQG�WKH��WK ,QIDQWU\�%ULJDGH��)LHOGLQJ�ZLOO�QRW�EH�FRPSOHWH�XQWLO�ZHOO�LQWR�������SHUKDSV�HYHQ�ODWHU�7KH�-DYHOLQ� LV�D�YDVW� LPSURYHPHQW�RYHU� WKH�0���'UDJRQ��RSHUDWLQJ� WR�DQ�HIIHFWLYH�UDQJH�RI�������PHWHUV�� ,WV�XVH�RI�DQ� LPDJLQJ�LQIUDUHG�V\VWHP�DQG�ILUH DQG�IRUJHW�FDSDFLW\�DOVR�JUHDWO\�LPSURYH�WKH�VXUYLYDELOLW\�RI�-DYHOLQ�JXQQHUV��DV�ZHOO�DV�SURYLGLQJ�OLPLWHG�DQWL�DLUFUDIW�DELOLW\�DJDLQVW�VORZ�� ORZ�IO\LQJ�DLUFUDIW�� OLNH�KHOLFRSWHUV��7KH�PLVVLOH¶V�QRUPDO�DWWDFN�PRGH�LV�WRS�GRZQ�� LQ�ZKLFK� LW�DWWDFNV�WKH�WKLQO\�DUPRUHG�URRI�RI�DQ�DUPRUHG�YHKLFOH��EXW�FDQ�EH�VZLWFKHG�WR�D�GLUHFW�WDUJHWLQJ�DVVDXOW�PRGH��JRRG�IRU�DWWDFNLQJ�WKH�VLGHV�RI�DUPRUHG�YHKLFOHV�ZKHQ�D�WRS�GRZQ�DWWDFN� LV�XQOLNHO\� WR�VXFFHHG�WR�GR�WKH�WDUJHW¶V�SRVLWLRQ��IRU�DWWDFNLQJ�D�WDUJHW�KLGGHQ�XQGHU D�EULGJH��IRU�H[DPSOH���DV�ZHOO�DV� IRU�DWWDFNLQJ� IRUWLILHG� RU� UHLQIRUFHG�VWUXFWXUHV�� )LQDOO\�� WKH�ZHDSRQ� KDV� D� ³VRIW� ODXQFK´� VLJQDWXUH�� SURGXFLQJ� ORZHU� RYHUSUHVVXUH� DQG� EDFNEODVW�OHYHOV�WKDQ�LWV�SUHGHFHVVRU��PDNLQJ�LW�PRUH�LGHDO�IRU�XVH�LQ�HQFORVHG�VSDFHV��OLNH�ILULQJ�IURP�DQ�XSSHU�VWRU\�ZLQGRZ�LQ�0287�RSHUDWLRQV��/LNH�YLUWXDOO\� DOO� PDQSRUWDEOH� JURXQG� DWWDFN� URFNHW� DQG� PLVVLOH� V\VWHPV� PDQXIDFWXUHG� LQ� WKH� ODVW� ��� \HDUV� RU� VR�� WKH� -DYHOLQ� LV� EDVHG� RQ� D�GLVSRVDEOH�VWRUDJH��� ODXQFK�WXEH�FRQWDLQLQJ�WKH�PLVVLOH� FRPELQHG�ZLWK�D�GHWDFKDEOH��UHXVDEOH�WDUJHWLQJ�V\VWHP��7KLV� WDUJHWLQJ�V\VWHP��WKH�&RPPDQG� /DXQFK� 8QLW� �&/8��� LQWHJUDWHV� GD\� VLJKWV� DQG� D� OLJKWZHLJKW� )/,5�W\SH� SDVVLYH� ,5� QLJKW� VLJKW� ZLWK� D� SRZHU� V\VWHP� EDVHG� RQ�GLVSRVDEOH�EDWWHULHV�LQWR�D�KDQG�KHOG�VXUYHLOODQFH�XQLW�DV�ZHOO�DV�WKH�WDUJHWLQJ�V\VWHP��PLVVLOH�WHVW��DQG�GDPDJH�DVVHVVPHQW�V\VWHP�IRU�WKH�-DYHOLQ��2QFH�D�WDUJHW�LV�DFTXLUHG��WKH�PLVVLOH¶V�RZQ�LQIUDUHG�IRFDO�SODQH�DUUD\�DQG�RQ�ERDUG�SURFHVVRU�DOORZ� LW�WR�WUDFN�D�PRYLQJ�WDUJHW�DQG�DGMXVW�LWV�FRXUVH�WR�VWULNH�ZLWK�LWV�+($7�ZDUKHDG�SHQHWUDWLQJ�VRPH����PP�RI�5+$�DUPRU�SODWH�7KH�-DYHOLQ�ZHLJKV�LQ�DW�D�KHIW\����OEV��ZLWK�WKH�PDMRU�FRPSODLQW�IRU�WKH�ZHDSRQ�EHLQJ�WKH�VOLQJ��,W�LV�VOXQJ�GLDJRQDOO\�DW�WKH�EDFN�RI�WKH�ZDLVW��ZKHUH�LW�EDQJV� LQWR�WKH�VROGLHU¶V� OHJV�DQG�JUHDWO\�KLQGHUV� IRRW�PRELOLW\��1RUPDOO\��D�-DYHOLQ�JXQQHU\� WHDP�QHHGV�WR�XVH�DQ�$7$&���$OO�7HUUDLQ�$OO�SXUSRVH�&DUW��WR�KDXO�DURXQG�HQRXJK�-DYHOLQ�URXQGV�WR�DOORZ�PXOWL�ILUH�FDSDELOLW\�

:HDSRQ -DYHOLQ�$QWL�7DQN�*XLGHG�0LVVLOH0DQXIDFWXUHU <HDU �����1DWLRQ 8QLWHG�6WDWHV&DOLEHU 0DJV VLQJOH�VKRW$FFXUDF\ *URXS 02$.LOO 3HQ ���PP9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ 52) 66 �/RDGHG ���NJ 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH �����P $XWR �0D[� �����P &\FOLF �1RWHV &/8�ZHLJKV�����NJ�



#�+�%�-
&\EHUWKULOOHU

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

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW-DYHOLQ�$7*0 +9< �� 1 0 3(1������G�����P � � � 95 ���� � �� ����.6SHFLDO�5XOHV

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

-DYHOLQ�$7*0 3(1�������G�����¶ � ILUH ��� 66 � /UJ ���OE �� 0LO�����
6SHFLDO�5XOHV
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV-DYHOLQ�$7*0 � 66 6XSHUE 6XSHUE �� ����. *RRG�3HQHWUDWLRQ6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV
-DYHOLQ�$7*0 ��G������� � �� �� � ���� � � �� ��������6SHFLDO�5XOHV�
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212JQ[
7KH� RULJLQDO� $XWRPDW� .DODVKQLNRYD� ULIOH� ZDV�GHYHORSHG�LQ�WKH�GD\V�QHDU�DQG�DIWHU�WKH�HQG�RI�:RUOG�:DU�,,� LQ� HXURSH�� � 7KH� ULIOH� EHJDQ� DV� D� JDV� RSHUDWHG�VHPLDXWRPDWLF� FDUELQH� GHYHORSHG� LQ� ����� E\� 0LNKDLO�.DODVKQLNRY� DIWHU� KH� ZDV� WUDQVIHUUHG� WR� ,]K0DVK� DIWHUEHLQJ� KRVSLWDOL]HG� IRU� D� ZRXQG�� � 7KH� GHVLJQ� ZDV� UHILQHG�WKURXJK� ����� DQG� ����� EHIRUH� LW�ZDV� VXEPLWWHG� IRU� WULDOV��7KH�ZHDSRQ�ZDV�UHGHVLJQHG�LQ������IRU�D�VHFRQG�VHULHV�RI�WULDOV�DQG� WKH�6RYLHW�$UP\�DGRSWHG� WKH� ULIOH� LQ������DORQJ�ZLWK� WKH� $.6����� DQG� HQWHUHG� VHUYLFH� LQ� ����� DIWHU� ILHOG�WULDOV�DQG�PLQRU�PRGLILFDWLRQV��'HVLJQ�RI� WKH�ZHDSRQ�ZDV�E\�QR�PHDQV�D�VLPSOH�WDVN��ZLWK����H[SHULPHQWDO�YDULDWLRQV�RI�WKH�ZHDSRQ�SURGXFHG�EHWZHHQ������DQG�LWV�DGRSWLRQ�LQ������� 2QFH� ����� UROOHG� DURXQG�� WKH� $.� EHFDPH� WKH� ULIOH�WKDW� UHYROXWLRQL]HG� WKH�ZRUOG�� VROG� WR� RYHU� ��� QDWLRQV� DQG�PDQXIDFWXUHG� E\� DW� OHDVW� D� GR]HQ�� %\� WKH� PRVW� UHFHQW�HVWLPDWHV�� WKHUH� PD\� EH� DV� PDQ\� DV� RYHU� ���� PLOOLRQ�FRSLHV� RI� WKH� ZHDSRQ� DURXQG� WKH� ZRUOG�� PDNLQJ� LW� VR�FRPPRQ�WKDW�LQ�VRPH�DUHDV�RI�$IULFD��\RX�FDQ�EX\�RQH�RQ�WKH�VWHHWV�IRU�DV�OLWWOH�DV�����WR�����86'��,Q�VRPH�DUHDV�RI�WKH�0LGGOH�(DVW��SDUWLFXODUO\� LQ�,UDT��D�FUDWH�RI�VL[�QHZ�$.���V� FDQ� EH� ERXJKW� IRU� ����� )RFXVHG� RQ� UHOLDELOLW\� DQG�VLPSOLFLW\�� DQG� LJQRULQJ� HUJRQRPLFV� DQG� H[WHQGHG�DFFXUDF\�� WKH� ZHDSRQ� ZDV� DOPRVW� SHUIHFW� IRU� PDVV�SURGXFWLRQ�DQG�DPXVLQJO\�LV�UHIHUUHG�WR�DV�WKH�EHVW�ZHDSRQ�HYHU�GHVLJQHG�IRU�XVH�LQ�:RUOG�:DU�7ZR�7KH� $.���� ZDV� WKH� LQIDQWU\PDQ
V� ZHDSRQ��RXWILWWHG�ZLWK� D� IL[HG�ZRRGHQ� VWRFN�� 7KH� $.6����� ZLWK� LWV�IROGLQJ�PHWDO�VWRFN�DQG�ODFNLQJ�D�WRRO�NLW��ZDV�GHVLJQHG�IRU�XVH�LQLWLDOO\�E\�SDUDWURRSV��EXW�ZDV�DOVR�UHOHJDWHG�WR�DUPRU�FUHZV�� � $VLGH� IURP� WKHVH� WZR� GLIIHUHQFHV�� WKH� WZR� ULIOHV�ZHUH� RWKHUZLVH� LGHQWLFDO�� 7KH� HDUO\� ZHDSRQV� KDG� QRED\RQHWWHV��WKRXJK�D ED\RQHWWH�NLW�ZDV�ODWHU�LQWURGXFHG�IRU�WKH� $.����� %RWK� ULIOHV� FDQ� EH� RXWILWWHG� ZLWK� D� *3����JUHQDGH� ODXQFKHU�� DV� ZHOO� DV� D� SDVVLYH� LPDJH� LQWHQVLILHU�QLJKW�VLJKW��6LJKW�VHWWLQJV� IRU�ERWK�ULIOHV�UDQJHG�IURP����WR�����PHWHUV�7KH�KDOOPDUN�RI�WKHVH�WZR�ULIOHV�ZDV�WKH�TXDOLW\�RI�WKH� GHVLJQ�� 7KH\� FRXOG� EH� FRPSOHWHO\� LPPHUVHG� LQ� ZDWHU�DQG� PXG� DQG� IXQFWLRQ� QRUPDOO\� LPPHGLDWHO\� XSRQ�ZLWKGUDZDO�IURP�WKH�PXFN��$GGLWLRQDOO\��WKHLU� IXOO\�FKURPHG�EDUUHOV� DOORZHG� ERWK� RSHUDWLRQ� LQ� WKH� IUHH]LQJ� FROG� RI� D�5XVVLDQ� ZLQWHU� DV� ZHOO� DV� RSHUDELOLW\� DIWHU� ORQJ� WHUP�VWRUDJH� WR� WKH� SRLQW� WKDW� WKH� ZHDSRQ� EHJDQ� WR� UXVW���+RZHYHU�� WKH� $.���� ZDVQ
W� ZLWKRXW� LWV� GUDZEDFNV�� 7KH�JUHDWHVW�SUREOHP�LV�WKH�ORZ�PX]]OH�YHORFLW\�RI�LWV�UHODWLYHO\�KHDY\� EXOOHW�� PDNLQJ� LW� GLIILFXOW� WR� DFFXUDWHO\� ILUH� EH\RQG�����PHWHUV��7KH�EDUUHO� LV�DOVR�SURQH� WR� UDSLG�RYHUKHDWLQJ�ZLWK� VXVWDLQHG� ILUH�� $W� WKH� OHDVW�� WKH� ZHDSRQ� EHFRPHV�GLIILFXOW� WR� KROG�� DQG� FDQ� HYHQ� H[SHULHQFH� FRRNRII� LQ� WKH�FKDPEHU� RI� D� QHZO\� FKDPEHUHG� URXQG�� 7KH� ILQDO� VHULRXV�SUREOHP� LV� WKH� H[SRVHG� JDV� F\OLQGHU�� ,I� GHQWHG� EDGO\�HQRXJK�� LW� FDQ� FDXVH� FRQVWDQW�ZHDSRQ�PDOIXQFWLRQV�� 7KH�ZHDSRQ�KDV�RQH�ILQDO�SUREOHP��D�UDWKHU�PLQRU�RQH�DW�WKDW��:KHQ�UHORDGHG�� WKH�$.�KDV� WR�EH� UHFKDUJHG�RU� UHFRFNHG��XQOLNH�PRVW� RWKHU� DVVDXOW� ULIOHV�� ZKLFK� ORFN� WKH� EROW� RSHQ�ZKHQ� WKH\� ILUH� WKHLU� ODVW� URXQG�� $GGLWLRQDOO\�� WKH� FRFNLQJ�KDQGOH� LV�PLOOHG�DV�SDUW�RI� WKH�EROW�FDUULHU��PHDQLQJ� WKDW� LW�UHFLSURFDWHV�ZLWK�WKH�EROW�ZKHQ�WKH�ZHDSRQ�ILUHV������ ZDV� WKH� ILUVW� \HDU� WR� VHH� VLJQLILFDQW�PRGLILFDWLRQ�RI�WKH�ZHDSRQ��VZLWFKLQJ�IURP�WKH�FRPELQDWLRQ�VWDPSHG�PLOOHG�SDUWV�RI�WKH�RULJLQDO�$.����WR�D�FRPSOHWHO\�PLOOHG�UHFHLYHU��DV�FRVW�FXWWLQJ�PHDVXUHV�WR�PDNH�WKH�ULIOH�PRUH�VXLWDEOH�IRU�WKH�LQWHUQDWLRQDO�DUPV�PDUNHW��5HYROXWLRQDULHV�GRQ
W�KDYH�QHDUO\�DV�PXFK�FDVK�IRU�WKHLU�JXQV�DV�WKH�JRYHUQPHQWV�WKH\�RSSRVH�7KH�$.����ZDV�WKH�SULPDU\�LQIDQWU\�ZHDSRQ�RI�WKH�6RYLHW�$UP\�IRUP������WR�������ZKHQ�WKH�PLOLWDU\�EHJDQ�LWV�UHSODFHPHQW�ZLWK�WKH�$.0��7KH�$.0�LV�WKH�$XWRPDW�.DODVKQLNRYD�0RGHUQL]LURYDQQ\M��RU�.DODVKQLNRY�$XWRPDWLF�0RGHUQL]HG��DQ�XSGDWHG�GHVLJQ�IRU�WKH�$.�����7KH�NH\�FKDQJHV�IRU�WKLV�PRGHO�ZDV�WKH�VZLWFK�WR�D�FRPSOHWHO\�VWDPSHG�UHFHLYHU�UDWKHU�WKDQ�WKH�PLOOHG�VWDPSHG�FRPELQDWLRQ�RI�UHFHLYHUV�XVHG�IRU�WKH�$.����DQG�$.6�����2WKHU�LPSURYHPHQWV�LQFOXGHG�WKH�DGGLWLRQ�RI�D�KDPPHU�UHOHDVH�GHOD\�PHFKDQLVP��RIWHQ�HUURQHRXVO\�PLVLGHQWLILHG�DV�D� UDWH� UHGXFWLRQ� GHYLFH��� UHGHLJQHG� EXWWVWRFN� DQG� SLVWRO� JULS�� DQG� D� UHPRYDEOH�PX]]OH� IOLS� FRPSHQVDWRU�� 7KH� UHGHVLJQHG� VWRFN� DQG� JULSV�ZHUHQ
W�VLPSO\�UHVKDSHG��EXW� WKH�ZRRG�ZDV�DOVR� UHSODFHG�ZLWK�SODVWLF� IRUPV�ZHLJKWHG�ZLWK�D�JODVV� ILOO��7KH�VLJKWV�ZHUH�DOVR� LPSURYHG�ZLWK�VHWWLQJV� IRU����WR������PHWHUV��+RZHYHU��WKH�$.0�VWLOO�KDV�WKH�UDQJH�SUREOHPV�RI�WKH�$.�����PDNLQJ�WKH�ZHDSRQ�YHU\�LQHIIHFWLYH�SDVW�����PHWHUV��7KH� ODVW�PDMRU� LPSURYHPHQWV�ZHUH�WKH�DGGLWLRQ�RI�D�VWDQGDUG�PXOWLSXUSRVH�ED\RQHWWH��FRPSOHWH�ZLWK�D�ZLUH�FXWWHU�VKHDWK��DQG� WKH�3%6���1RLVHOHVV�)LULQJ�'HYLFH��D�VLOHQFHU��DQG�WKH�QHFHVVDU\�VXEVRQLF�DPPXQLWLRQ�WR�XVH�ZLWK�WKH�3%6���,Q�������WKH�6RYLHW�8QLRQ�RIILFLDOO\�DGRSWHG�WKH�����PP�URXQG�DV�LWV�QHZ�VPDOO�DUPV�PXQLWLRQ��DQG UHSODFHG�WKH�$.0�ZLWK�WKH�$.����DV�WKH�SULPDU\�LQIDQWU\�ZHDSRQ��+RZHYHU��WKH�$0+�UHPDLQV�LQ�VHUYLFH�ZLWK�WKH�5XVVLDQ�PLOLWDU\�WR�WKLV�GD\��$IWHU�������LW�UHPDLQHG�WKH�SULPDU\�

:HDSRQ $.���0DQXIDFWXUHU .DODVKQLNRY <HDU ���������1DWLRQ 5XVVLD&DOLEHU ����[��PP�%ORF 0DJV ��$FFXUDF\ *URXS �����FP 02$.LOO9HORFLW\ ����P�V (QHUJ\ �����-:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG ����NJ 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� ����P &\FOLF ���1RWHV
:HDSRQ $.6���0DQXIDFWXUHU .DODVKQLNRY <HDU ���������1DWLRQ 5XVVLD&DOLEHU ����[��PP�%ORF 0DJV ��$FFXUDF\ *URXS �����FP 02$.LOO9HORFLW\ ����P�V (QHUJ\ �����-:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG ����NJ 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� ����P &\FOLF ���1RWHV
:HDSRQ $.00DQXIDFWXUHU .DODVKQLNRY <HDU ���������1DWLRQ 5XVVLD&DOLEHU ����[��PP�%ORF 0DJV ��$FFXUDF\ *URXS �����FP 02$.LOO9HORFLW\ ����P�V (QHUJ\ �����-:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� ����P &\FOLF ���1RWHV
:HDSRQ $.060DQXIDFWXUHU .DODVKQLNRY <HDU ���������1DWLRQ 5XVVLD&DOLEHU ����[��PP�%ORF 0DJV ��$FFXUDF\ *URXS �����FP 02$.LOO9HORFLW\ ����P�V (QHUJ\ �����-:HLJKW (PSW\ ���� NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� ����P &\FOLF ���1RWHV
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ZHDSRQ� RI� QRQ�LQIDQWU\� IRUFHV�� DQG� DIWHU� WKH� SRRU� SHUIRUPDQFH� RI� WKH� ����PP� URXQG� LQ� YDULRXV� FRQIOLFWV� WKURXJK� WKH� ����
V� DQG� ����
V��SDUWLFXODUO\�LQ�$IJKDQLVWDQ�DQG�&KHFKQ\D��VSHFLDO�IRUFHV�WURRSV�RI�WKH�DUP\��SROLFH�DQG�,QWHUQDO�$IIDLUV�0LQLVWU\�KDYH�JRQH�EDFN�WR�XVLQJ�WKH�$.0�DQG�LWV�PRUH�SRZHUIXO�DQG�OHWKDO�����PP�URXQG�$ORQJ� ZLWK� 6RYLHW� PDQXIDFWXUH�� WKH� $.���� DQG� $.0� ZHUH� OLFHQVHG� IRU� PDQXIDFWXUH� LQ� %XOJDULD�� &KLQD�� (DVW� *HUPDQ\�� (J\SW��)LQODQG��+XQJDU\��,UDT��1RUWK�.RUHD��5RPDQLD��DQG�<XJRVODYLD��&XUUHQWO\��RQO\�5XVVLD
V�,]K0DVK�LV�WKH�RQO\�UHPDLQLQJ�PDQXIDFWXUHU�RI� WKH�ZHDSRQ�IRU�PLOLWDU\�XVH��LQ�LWV�ODWHVW�LQFDUQDWLRQ��WKH�$.������$�ZLGH�DUUD\�RI�VHPL�DXWRPDWLF�FLYLOLDQ�YHUVLRQV�DUH�PDQXIDFWXUHG�E\�D�QXPEHU�RI�FRXQWULHV��LQFOXGLQJ�5XVVLD��&KLQD��%XOJDULD��5RPDQLD�DQG�RWKHUV�7KH�SULPDU\�PDJD]LQH�IRU�WKH�$.����DQG $.0�DUH�VWDPSHG�VWHHO����URXQG�ER[�PDJD]LQHV��7KHVH�PDJD]LQHV��ZKLOH�UREXVW��DUH�DOVR�DW\SLFDOO\�KHDY\� IRU� WKHLU�FDLOEHU�DQG�FDSDFLW\��2QO\�ZLWK� WKH� DGRSWLRQ�RI� WKH�$.����DQG LWV�SODVWLF�PDJD]LQHV�GLG� WKH�6RYLHW�PLOLWDU\�EHJLQ�SURFXULQJ� ����[��PP�PDJD]LQHV� DOVR�PDGH� RI� OLJKWZHLJKW� SODVWLFV�� � 7KH� EXON� RI� WKHVH� SODVWLF�PDJD]LQHV�ZHUH� WKH� WUDGHPDUN� UHGGLVK� RU�RUDQJLVK�FRORU��WKRXJK�D�OLPLWHG�QXPEHU�ZHUH�SURGXFHG�RI�WUDQVSDUHQW�SRO\FDUERQDWHV��$GGLWLRQDOO\��WKH�$.����DQG�$.0�FDQ�XVH�WKH����URXQG�ER[�PDJD]LQHV�DQG����URXQG�GUXP�PDJD]LQHV�RI�WKH�53.�/LJKW�0DFKLQH�*XQ��7KHUH�ZHUH�DOVR�WZR�KLJK�FDSDFLW\�PDJD]LQHV�SURGXFHG�IRU�WKH�$.��)LUVW�ZDV�WKH�IRXU�FROXPQ����URXQG�DUF�PDJD]LQH��ZLWK�D���URZ�IORRU��GHOWD�DUUDQJHU��DQG�WZR�URZ�IROORZHU�7KHVH�PDJD]LQHV�ZHUH�KHDY\�DW�����NJ�XQORDGHG��DQG�FRXOG�PDNH�WKH�ULIOH�FXPEHUVRPH�WR�ILUH��+RZHYHU��DV�EXON\�DV�WKHVH�PDJD]LQHV�VHHPHG��LW�ZDV�QRWKLQJ�FRPSDUHG�WR�WKH�����URXQG�KLJK�FDSDFLW\�VHPL�URXQG�PDJD]LQHV�PDGH�IRU�WKH�ULIOH��7KHVH�PDJD]LQHV�XVHG�D�GRXEOH�URZ�FKHFNHUERDUG�DUUDQJHPHQW�DQG�ZHUH� VLPSO\� DQ� H[WHQVLRQ� RI� WKH� ���URXQG� ER[� GHVLJQ�� 7R� ORDG� WKLV� PDJD]LQH� RQH� ZHQW� WKURXJK� D� SURFHVV� GHILQLWHO\� QRW� VXLWHG� IRU� WKH�EDWWOHILHOG��)LUVW��RQ� WKH�ERWWRP�RI� WKH�PDJD]LQH�� WKHUH� LV�D�VWHHO� ORRS��7KLV� LV�VOLSSHG�RYHU� WKH�HQG�RI� WKH� ULIOH�EDUUHO��7KH�RWKHU�HQG�RI� WKH�PDJD]LQH�LV�WKHQ�LQVHUWHG�LQWR�WKH�ULIOH
V�PDJD]LQH�JXLGHV�DQG�ODWFKHG��&RFN�WKH�ULIOH�DQG�HQMR\�XS�WR����VHFRQGV�RI�VXVWDLQHG�ILUH�RU�D�PLQXWH�IXOO�RI�EXUVWV��7KHVH�����URXQG�PDJV�DUH�D�KHIW\�����NJ�LQ�ZHLJKW�DQG�DOPRVW�D�KDOI�PHWHU�ORQJ�
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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$.��� $5 �� 7 0 �����%ORF � �� 95 ��� ��� ��� ���$.6��� $5 �� 7 0 �����%ORF � �� ��>66@����>$@�����>&@ 95 ��� ��� ��� ���$.0 $5 �� 7 0 �����%ORF � �� 95 ��� ���� ���� ���$.06 $5 �� 7 0 �����%ORF � �� ��>66@����>$@�����>&@ 95 ��� ���� ���� ���*3����*UHQDGH�/DXQFKHU $&& �� - 0 ��PP�/9* � � ��� 95 ������ ��� ���� ����92*����)UDJPHQWLQJ�*UHQDGH � � � 0 �'����P�U � � � 95 � � ���� ���92*���3�³)URJ´�%RXQGLQJ�)UDJPHQWLQJ�*UHQDGH � � � 0 �'����P�U � � � 95 � � ���� ���

6SHFLDO�5XOHV *3����$PPR��92*����,PSDFW�GHWRQDWLRQ�IUDJPHQWDWLRQ�JUHQDGH����PHWHU�EODVW�UDGLXV��ZHLJKV������NJ��92*���3�ERXQGLQJ�IUDJPHQWDWLRQ��)URJ���DLUEXUVW�DW�DOWLWXGH�RI����WR�����FP����PHWHU�EODVW�UDGLXV��%RWK�URXQGV�GHWRQDWH�YLD�VHOI�GHVWUXFW����VHFRQGV�DIWHU�ILULQJ�LI�WKH\�DUHQ
W�WULJJHUHG�RWKHUZLVH�
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ$.��� �G�� �� EDOOLVWLF ��� 6$��$ �� /UJ ���OEV � 5HV�����$.6��� �G�� �� EDOOLVWLF ��� 6$��$ �� /UJ ���OEV � 5HV�����$.0 �G�� �� EDOOLVWLF ��� 6$��$ �� /UJ ���OEV � 5HV�����$.06 �G�� �� EDOOLVWLF ��� 6$��$ �� /UJ ���OEV � 5HV�����*3����*UHQDGH�/DXQFKHU � � � ��� 66 � 6P ��OEV �� 0LO�����92*����)UDJPHQWLQJ�*UHQDGH �G����P�U� � 6ODVKLQJ � � � 6P ����OE � 0LO�����92*���3�³)URJ´�%RXQGLQJ�)UDJPHQWLQJ�*UHQDGH �G����P�U� � 6ODVKLQJ � � � 6P ����OE � 0LO�����
6SHFLDO�5XOHV *3���� $PPR�� 92*���� ,PSDFW� GHWRQDWLRQ� IUDJPHQWDWLRQ� JUHQDGH�� �� PHWHU� EODVW� UDGLXV�� ZHLJKV� ����� NJ�� 92*���3�ERXQGLQJ� IUDJPHQWDWLRQ��)URJ���DLUEXUVW�DW�DOWLWXGH�RI����WR�����FP����PHWHU�EODVW�UDGLXV��%RWK�URXQGV�GHWRQDWH�YLD�VHOI�GHVWUXFW����VHFRQGV�DIWHU�ILULQJ�LI�WKH\�DUHQ
W�WULJJHUHG�RWKHUZLVH�
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV$.��� �� 6$��$��& 0HGLRFUH 0HGLRFUH � ���$.6��� �� 6$��$��& 0HGLRFUH 0HGLRFUH � ���$.0 �� 6$��$��& 0HGLRFUH 0HGLRFUH � ���$.06 �� 6$��$��& 0HGLRFUH 0HGLRFUH � ���*3����*UHQDGH�/DXQFKHU � 66 )DLU 0HGLRFUH � ����92*����)UDJPHQWLQJ�*UHQDGH � � � � � ���92*���3�³)URJ´�%RXQGLQJ�)UDJPHQWLQJ�*UHQDGH � � � � � ���6SHFLDO�5XOHV *3����$PPR��92*���� ,PSDFW�GHWRQDWLRQ� IUDJPHQWDWLRQ� JUHQDGH����PHWHU� EODVW� UDGLXV�� ZHLJKV������ NJ��92*���3� ERXQGLQJ�IUDJPHQWDWLRQ��)URJ���DLUEXUVW�DW�DOWLWXGH�RI����WR�����FP����PHWHU�EODVW�UDGLXV��%RWK�URXQGV�GHWRQDWH�YLD�VHOI�GHVWUXFW����VHFRQGV�DIWHU�ILULQJ�LI�WKH\�DUHQ
W�WULJJHUHG�RWKHUZLVH�
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV$.��� �G��� 3�/ �� �� � ��� ���� �� ��� ���$.6��� �G��� 3�/ �� �� � ��� ���� �� ��� ���$.0 �G��� 3�/ �� �� � ��� ���� �� ���� ���$.06 �G��� 3�/ �� �� � ��� ���� �� ���� ���*3����*UHQDGH�/DXQFKHU � � �� � � ��� ���U � ���� ����92*����)UDJPHQWLQJ�*UHQDGH �G� 3�/ � � � � � � ���� ���92*���3�³)URJ´�%RXQGLQJ�)UDJPHQWLQJ�*UHQDGH �G� 3�/ � � � � � � ���� ���6SHFLDO�5XOHV� *3���� $PPR�� 92*���� ,PSDFW� GHWRQDWLRQ� IUDJPHQWDWLRQ� JUHQDGH�� �� PHWHU� EODVW� UDGLXV�� ZHLJKV� ����� NJ�� 92*���3� ERXQGLQJ�IUDJPHQWDWLRQ��)URJ���DLUEXUVW�DW�DOWLWXGH�RI����WR�����FP����PHWHU�EODVW�UDGLXV��%RWK�URXQGV�GHWRQDWH�YLD�VHOI�GHVWUXFW����VHFRQGV�DIWHU�ILULQJ�LI�WKH\�DUHQ
W�WULJJHUHG�RWKHUZLVH��*UHQDGH�ODXQFKHU�FDQ�EH�ILUHG�URXJKO\�RQFH�SHU����VHFRQGV�RU�RQFH�SHU���URXQGV�����U�



[���	2JD�
7KH�0����$7��LV�WKH�$UP\
V�SULPDU\�OLJKW�DQWL�WDQN� ZHDSRQ�� 7KH� 0���� $7�� LV� D� UHFRLOOHVV� ULIOH� XVHG�SULPDULO\�E\� ,QIDQWU\�)RUFHV� IRU�HQJDJHPHQW�DQG�GHIHDW�RI� OLJKW� DUPRU�� 7KH� UHFRLOOHVV� ULIOH� GHVLJQ� SHUPLWV�DFFXUDWH�GHOLYHU\�RI�DQ���PP�+LJK�([SORVLYH�$QWL�$UPRU�ZDUKHDG��ZLWK�QHJOLJLEOH�UHFRLO��7KH�0����$7��LV�D�OLJKWZHLJKW��VHOI�FRQWDLQHG��DQWLDUPRU� ZHDSRQ� FRQVLVWLQJ� RI� D� IUHH�IOLJKW�� ILQ�VWDELOL]HG�� URFNHW�W\SH� FDUWULGJH� SDFNHG� LQ� DQ�H[SHQGDEOH�� RQH�SLHFH�� ILEHUJODVV�ZUDSSHG� WXEH�� 7KH�0���� $7�� LV� PDQ�SRUWDEOH� DQG� LV� ILUHG� IURP� WKH� ULJKW�VKRXOGHU� RQO\�� 7KH� ODXQFKHU� LV� ZDWHUWLJKW� IRU� HDVH� RI�WUDQVSRUWDWLRQ�DQG�VWRUDJH��8QOLNH� WKH�0���VHULHV�/$:��WKH� 0���� $7�� ODXQFKHU� QHHG� QRW� EH� H[WHQGHG� EHIRUH�ILULQJ�� 7KRXJK� WKH� 0���� $7�� FDQ� EH� HPSOR\HG� LQ�OLPLWHG�YLVLELOLW\��WKH�ILUHU�PXVW�EH�DEOH�WR�VHH�DQG�LGHQWLI\�WKH� WDUJHW� DQG� HVWLPDWH� WKH� UDQJH� WR� LW�� 6XEVHTXHQW� WR�WKH� LQLWLDO� ILHOGLQJ�RI� WKH�ZHDSRQ��D� UHXVDEOH�QLJKW� VLJKW�EUDFNHW�ZDV�GHYHORSHG�DQG� ILHOGHG�� ,W�SHUPLWV�XWLOL]DWLRQ�RI�VWDQGDUG�QLJKW�YLVLRQ�HTXLSPHQW��7KH�V\VWHP
V�WDFWLFDO�HQJDJHPHQW�UDQJH�LV�����WR�����PHWHUV��ZLWK�DQ�DUPLQJ�UDQJH� RI� ��� PHWHUV� DQG� D PD[LPXP� UDQJH� RI� ������PHWHUV�� ,W� KDV�EHHQ�XVHG� LQ�PXOWLSOH� FRPEDW�VLWXDWLRQV��7KH� URXQG� RI� DPPXQLWLRQ� LV� VHOI�FRQWDLQHG� LQ� D�GLVSRVDEOH� ODXQFK� WXEH��7KH�V\VWHP�ZHLJKV���� SRXQGV�DQG�FDQ�EH�XWLOL]HG�HIIHFWLYHO\�ZLWK�PLQLPDO�WUDLQLQJ��2YHU� �������� ZHUH� PDQXIDFWXUHG� IRU� WKH�8QLWHG�6WDWHV�EHWZHHQ������DQG�������$GGLWLRQDOO\��DQ�XSJUDGHG�YHUVLRQ�ZDV�HYHQWXDOO\� LQWURGXFHG� LQ� WKH���¶V��WKH�$7��&RQILQHG�6SDFH��GHVLJQHG�WR�DOORZ�WURRSV�WR�XVH�WKH�ZHDSRQ�IURP�ZLWKLQ�HQFORVXUHV�W\SLFDOO\�ORFDWHG�LQ�DQ�XUEDQ� HQYLURQPHQW�� 7KH� $7�� &6� XWLOL]HV� D� GXDO� PRWRU�V\VWHP�� WKH� ILUVW� WR� SURSHO� WKH� URFNHW� VHYHUDO� PHWHUV�DZD\� IURP� WKH� URFNHW� EHIRUH� WKH� PDLQ� URFNHW� PRWRU�LJQLWHV��JUHDWO\�UHGXFLQJ�WKH�EDFN�EODVW�LQ�HQFORVHG�HQYLURQPHQWV��$GGLWLRQDOO\��WKH�ZDUKHDG�LV�XSJUDGHG��SHQHWUDWLQJ�DV�PXFK�DV����PP�DQG�EHLQJ�XVHIXO�DV�D�EXQNHU�EXVWHU�DV�ZHOO�

:HDSRQ 0�����$7�
0DQXIDFWXUHU ))9�2UGLQDQFH��6DDE�%RIRUV��$OOLDQW�7HFKV\VWHPV <HDU ���������
1DWLRQ 6ZHGHQ��8QLWHG�6WDWHV&DOLEHU ��PP�URFNHW 0DJV VLQJOH�VKRW$FFXUDF\ *URXS 02$.LOO 3HQ ���PP9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ 52) 66 �/RDGHG ����NJ 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� �����P &\FOLF �1RWHV
:HDSRQ 0�����$7��&6
0DQXIDFWXUHU ))9�2UGLQDQFH��6DDE�%RIRUV��$OOLDQW�7HFKV\VWHPV <HDU �����
1DWLRQ 6ZHGHQ��8QLWHG�6WDWHV&DOLEHU ��PP�URFNHW 0DJV VLQJOH�VKRW$FFXUDF\ *URXS 02$.LOO 3HQ ���PP9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ 52) 66 �/RDGHG ����NJ 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� �����P &\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� &RVW0����$7� +9< � 1 0 3(1�����'�����P � � � 95 ��� � ��� �����

0����$7��&6 +9< � 1 0 3(1������'�����P � � � 95 ��� � ��� �����6SHFLDO�5XOHV
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ
0����$7� 3(1�����G�����¶U � ILUH �� � � /UJ ���OE �� 0LO�����
0����$7��&6 3(1�������G�����¶U � ILUH �� � � /UJ ���OE �� 0LO�����
6SHFLDO�5XOHV
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV0����$7� � 66 0HGLRFUH )DLU �� ����� 0HGLRFUH�SHQHWUDWLRQ0����$7��&6 � 66 0HGLRFUH )DLU �� ����� *RRG�SHQHWUDWLRQ6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV
0����$7� ��G������� 3�/ � �� � ���� � � ��� �����
0����$7��&6 ��G������ 3�/ � �� � ���� � � ��� �����6SHFLDO�5XOHV� '��GDPDJH�YDOXH�LV�QRUPDO�VFDOH�GDPDJH�WKDW�DSSOLHV�WR�PRVW�LWHPV�VWUXFN��7KH�YDOXH�LQ�SDUHQWKHVLV�LV�0HJD�VFDOH�GDPDJH�WKDW�DSSOLHV�RQO\�SHQHWUDWLQJ�D�YHKLFOH��VWUXFWXUH��RU�RWKHU�LWHP�WKDW�FDQ�EH�FRQVLGHUHG�DUPRUHG�



[����2YL[
'HYHORSHG�IRU�WKH�86�$UP\��WKH�0����%'0�LV�D�RQH�VKRW��GLVSRVDEOH�YHUVLRQ�RI�WKH�60$:�GHSOR\HG�E\�WKH�86�0DULQHV��,QLWLDOO\��LW�ZDV�EHLQJ�GHYHORSHG�DV�D�VHSDUDWH�SURJUDP�� EXW� SURFXUHUV� QRWLFHG� WRR� PDQ\� VLPLODULWLHV�EHWZHHQ�WKH�60$:�DQG�%'0�SURJUDPV��7KH�HQG�UHVXOW�LV�D�60$:�GXDO�PRGH� URFNHW� EHLQJ� ILUHG� IURP�D� GLVSRVDEOH�ODXQFKHU�V\VWHP�VLPLODU�WR�WKDW�RI�WKH�0����$7���7KH�UHVXOW�ZDV� D� ZHDSRQ� V\VWHP� WKH� $UP\� FRXOG� XVH� DJDLQVW� ERWK�FRQFUHWH�VWUXFWXUHV�DQG� OLJKWO\�DUPRUHG�YHKLFOHV�DW�UDQJHV�RI���� WR�����PHWHUV��(QWHUHG� LQWR� LQYHQWRULHV� LQ������� WKH�$UP\� SURFXUHG� D� WRWDO� RI� ������ RI� WKHVH� ZHDSRQV��'HYHORSPHQW�RI�WKH�%'0�VWDUWHG�DIWHU�'HVHUW�6WRUP��ZKHUH�WKH�0DULQHV�ORDQHG�WR�WKH�$UP\�����60$:�ODXQFKHUV�DQG�������URXQGV�7KRXJK� &RQJUHVV� DOORZHG� WKH� $UP\� WR� REWDLQ�������%'0V�� WKLV�VXSSO\� LV�DQ� LQWHULP�VWRFN�RQO\�DQG�ZLOO�QRW�EH�UHSOHQLVKHG�DV� WKH�PXQLWLRQV�DUH�XVHG�� ,W�ZDV�GHFLGHG�WKDW� WKH�%'0�DQG�60$:�ZHUH� WRR�VLPLODU� LQ�QDWXUH�DQG�WKH�0DULQHV�DQG�$UP\�ZLOO�KDYH� WR�FRQYHUJH� WKH� WZR�ZHDSRQV� LQWR�D� MRLQW�V\VWHP�XWLOL]LQJ� WKH�EDVLF�URFNHW�DQG�ODXQFKHU�WHFKQRORJ\�GHYHORSHG�IRU�WKH�0DULQHV�ZLWK�WKH�ZDUKHDG�DQG�IXVLQJ�WHFKQRORJ\�GHYHORSHG�IRU�WKH�$UP\��:KLOH�WKH�8QLWHG�6WDWHV�ZLOO� QRW�EH�SURFXULQJ�DQ\� IXUWKHU�TXDQWLWLHV�RI� WKH�0����� LW� LV�QRW�XQUHDVRQDEOH� WR�DVVXPH� WKH�PDQXIDFWXUHU�RIIHUV� WKHP� IRU� VDOH� WR�IULHQGO\�QDWLRQV��7KH�PDQXIDFWXUHU��7DOOH\�'HIHQVH�6\VWHPV��LV�QRZ�RIIHULQJ�WKH�60$:�'�&6��D�60$:�'�LQWHJUDWLQJ�WKH�SURSXOVLRQ�V\VWHP�RI�WKH�QHZO\�ILHOGHG�60$:�/($3�XVHG�E\�WKH�0DULQHV��1R�$UP\�FRQWUDFW�IRU�WKH�ZHDSRQ�KDV�EHHQ�RIIHUHG�DV�RI�\HW��KRZHYHU�7KH�ZHDSRQ
V� IXOO� GHVLJQDWLRQ� LV�0���� %'0� 60$:�'� �0RGHO� ���� %XQNHU� 'HIHDWLQJ�0XQLWLRQ�� 6KRXOGHU�ODXQFKHG�0XOWLSXUSRVH�$VVDXOW�:HDSRQ�� 'LVSRVDEOH��

:HDSRQ 0�����%XQNHU�'HIHDWLQJ�0XQLWLRQ0DQXIDFWXUHU 7DOOH\�'HIHQVH�6\VWHPV <HDU ����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ��PP�URFNHW 0DJV VLQJOH�VKRW$FFXUDF\ *URXS 02$.LOO 3HQ ���PP9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� �����P &\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� &RVW0����%'0�60$:�' +9< � 1 0��2 3(1�����'�����P � � � 95 ��� � ��� �����6SHFLDO�5XOHV

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ0����$7� 3(1�����G�����¶ � ILUH��VODVKLQJ ��� � � /UJ ���OE �� 0LO�����6SHFLDO�5XOHV

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV0����$7� � 66 )DLU )DLU �� ����� 0HGLRFUH�3HQHWUDWLRQ6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV
0����$7� ��G������� 3�/ � � � ��� � � ��� �����6SHFLDO�5XOHV� '��GDPDJH�YDOXH�LV�QRUPDO�VFDOH�GDPDJH�WKDW�DSSOLHV�WR�PRVW�LWHPV�VWUXFN��7KH�YDOXH�LQ�SDUHQWKHVLV�LV 0HJD�VFDOH�GDPDJH�WKDW�DSSOLHV�RQO\�SHQHWUDWLQJ�D�YHKLFOH��VWUXFWXUH��RU�RWKHU�LWHP�WKDW�FDQ�EH�FRQVLGHUHG�DUPRUHG�
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7KH� 0���� KDV� EHHQ� WKH� ULIOH� RI� WKH� 86� $UP\�VLQFH�������ZKHQ�LW�ZDV�DGRSWHG�DV�DQ�LQWHULP�ZHDSRQ�WR�ILOO�PLOLWDU\�QHHGV�ZKLOH� WKH�0���ZDV�F\FOHG�RXW�RI�VHUYLFH�DQG�WKH�63,:�ILQLVKHG�GHYHORSPHQW��1HHGOHVV�WR�VD\�� WKH�63,:�QHYHU�ILQLVKHG�GHYHORSPHQW�DQG�WKH�0����KDV�EHHQ�VHUYLQJ� LQ� LWV� SODFH� HYHU� VLQFH��:KLOH� WKH� FXUUHQW� JHQHUDO�LVVXH�PRGHO�RI� WKH�ULIOH�� WKH�0���$��� LV�FRQVLGHUHG�RQH�RI�WKH�ZRUOG
V�EHVW�DVVDXOW�ULIOHV��LW
V�SDVW� LVQ
W�DQ\ZKHUH�QHDU�DV�VWHOODU� 7KH� FXUUHQW� PRGHO� LV� WKH� 0���$��� VSHFLILFDOO\�RSWLPL]HG� IRU� WKH�66�����1$72�FDUWULGJH�� ,Q�������1$72�DGRSWHG�WKH�66�����DV�LWV�QHZ�FDUWULGJH��WDNLQJ�DGYDQWDJH�RI� WKH� LPSURYHG� ORQJ� UDQJH� SHUIRUPDQFH� RIIHUHG� E\� WKLV�URXQG�� ZKLFK� ZDV� RULJLQDOO\� GHYHORSHG� VSHFLILFDOO\� IRU� WKH�0LQLPL�PDFKLQH�JXQ��&ROW�GLGQ
W�JHW�DURXQG�WR�SURGXFLQJ�WKH�PRGLILHG�0���$�� XQWLO� ������ DQG� WKH� ULIOH� ZDVQ
W� DGRSWHG�XQWLO������IRU�WKH�0DULQHV�DQG������IRU�WKH�$UP\��7KH�0���$�� LV� D� FRPSHWHQW� ZHDSRQ�� ZHLJKLQJ� ����� NJ� ORDGHG�ZLWK� D� ���URXQG�PDJD]LQH�� ZLWK� DQ� ���� USP� F\FOLF� UDWH� DQG� DQ�HIIHFWLYH� UDQJH� RXW� WR� ����PHWHUV�� 7KH� IRUHJULS� KDQGJXDUG� FDQ� EH� UHPRYHG� DQG� UHSODFHG�ZLWK� D�PRXQWLQJ� UDLO� WKDW� FDQ�PRXQW� DQ�0�����JUHQDGH�ODXQFKHU�RU�DQ\�RI�D�QXPEHU�RI�RWKHU�DWWDFKPHQWV��,W�DOVR�PDGH�D�QXPEHU�RI�FKDQJHV�WR�WKH�JXQ�XQUHODWHG�WR�WKH�DGRSWLRQ�RI�WKH�66�����URXQG��7KH�UHDU�VLJKW�ZDV�UHSODFHG�ZLWK�D�QHZ�RQH�WKDW�FRXOG�EH�DGMXVWHG�IRU�UDQJH�DQG�ZLQGDJH��WKH�KDQGJXDUGV�ZHUH�VZLWFKHG�IURP�WKH�SUHYLRXV� WULDQJXODU�RQHV� WR�URXQG�RQHV��DQG�IROORZLQJ�WKH�$UP\
V�DPPXQLWLRQ�FRQVHUYDWLRQ�GRFWULQH�� WKH�ZHDSRQV� IXOO�DXWRPDWLF�PRGH�ZDV�UHSODFHG�ZLWK�D�WKUHH�URXQG�EXUVW�PRGH�$ORQJ�ZLWK� WKH�86�PLOLWDU\�� WKH�0����$5���� VHH� D� JUHDW� GHDO� RI� ODZ� HQIRUFHPHQW� XVH�ZLWKLQ� WKH�8QLWHG� 6WDWHV�� $IWHU� WKH�1RUWK�+ROO\ZRRG�VKRRWRXW��RQ�)HEUXDU\�����������WKH�/$3'�EHJDQ�FRUUHFWLQJ�LWV�ILUHSRZHU�GHILFLHQFLHV�E\�SURFXULQJ�VXUSOXV�0���V��7KH�LQLWLDO�JRDO�ZDV�WR�SURYLGH�RQH�0����IRU�WKH�VTXDG�FDU�RI�HYHU\�ZDWFK�FRPPDQGHU��ZLWK�WKH�HYHQWXDO�JRDO�RI�PRXQWLQJ�RQH�LQ�WKH�WUXQN�RI�HYHU\�VTXDG�FDU��$�YDVW�QXPEHU�RI�RWKHU� ODZ�HQIRUFHPHQW DJHQFLHV�HPSOR\�ERWK�PLOLWDU\�VXUSOXV�IXOO\�DXWRPDWLF�0���V�RU�VHPL�DXWRPDWLF�$5����ULIOHV�LQ�WKHLU�LQYHQWRULHV��7KH�0����LV�DOVR�XVHG�E\�D�ZLGH�YDULHW\�RI�IRUHLJQ�PLOLWDU\�RUJDQL]DWLRQV��PRVW�QRWDEOH�EHLQJ�WKH�%ULWLVK�6SHFLDO�$LU�6HUYLFHV��ZKR�SUHIHU� WKH ULIOH� RYHU� WKHLU� QDWLRQ
V� RZQ�6$���� ULIOHV�� 7KH� $5���� DQG�0���� DUH� VR� SRSXODU� DURXQG� WKH�ZRUOG� WKDW�ZLWKLQ� WKH�86� DORQH�� LW� LV�PDQXIDFWXUHG�E\�RYHU�D�GR]HQ�GLIIHUHQW�FRPSDQLHV��LQFOXGLQJ�$UPDOLWH��%XVKPDVWHU��&ROW��)1�0DQXIDFWXULQJ��+HVV��/HV�%DHU��2O\PSLF��:LOVRQ�&RPEDW��DQG�D UDQJH�RI�VPDOOHU�PDQXIDFWXUHUV��PDQ\�RI�ZKLFK�VLPSO\�DVVHPEOH�WKHLU�ULIOHV�IURP�DVVRUWHG�FRPSRQHQWV�PDQXIDFWXUHG�E\�WKH�ODUJHU� JXQ�PDNHUV�� 0LOLWDU\� JUDGH� 0���� FORQHV� DUH�PDQXIDFWXUHG� E\� )1� 0DQXIDFWXULQJ�� 'LHPDFR� &R� RI� &DQDGD�� DQG� WKH� &KLQHVH� VWDWH�ZHDSRQ�IDFWRULHV�RI�125,1&2�7KH�ODWHVW�YHUVLRQV�RI�WKH�ULIOH��WKH�0���$��DQG�0���$���ZHUH�DGRSWHG�E\�WKH�86�PLOLWDU\�LQ�������+RZHYHU��WKH�DGRSWLRQ�KDV�QRW�EHHQ�ZLGHVSUHDG��7KHVH�WZR�ULIOHV�IHDWXUH�WKH�PDMRU�FKDQJH�RI�D�IODW� WRS�XSSHU�UHFHLYHU�WRSSHG�ZLWK�D�SLFDWLQQ\�UDLO��ZLWK�WKH� WUDGLWLRQ�0����FDUU\�KDQGOH�EHFRPLQJ�DQ�DFFHVVRU\�WKDW�DWWDFKHV�WR�WKDW�UDLO��7KH�0���$��LV�FDSDEOH�RI�VHPL�DXWRPDWLF�ILUH�DQG�WKUHH�URXQG�EXUVWV��7KH�0���$��PDUNV� WKH� UHWXUQ�RI� D� IXOO\� DXWRPDWLF�0����� UHSODFLQJ� WKH� EXUVW�PRGH�ZLWK� IXOO� DXWRPDWLF�PRGH��7KHVH� WZR� ULIOHV�DUH�XVHG�PDLQO\� E\�62&20�DVVRFLDWHG�IRUFHV��1DY\�6($/6��$UP\�5DQJHUV��6SHFLDO�)RUFHV��$LUERUQH��$LU�)RUFH�3DUDMXPSHUV��0DULQH�)RUFH�5HFRQ��ZKHQ�WKH\�DUHQ
W�HPSOR\LQJ�DQ�0�$��FDUELQH�LQVWHDG�:LWK�WKH�WHVWLQJ�RI�WKH�;0����6$%5�DQG�;0���/LJKWZHLJKW�$VVDXOW�5LIOH��DV�ZHOO�DV�WKH�H[WHQVLYH�DGRSWLRQ�RI�WKH�0���DQG 0��$��FDUELQHV�� � WKH�0����PD\�YHU\�ZHOO�EH�RQ� LWV� ODVW� OHJV� LQ� WKH�86�$UP\�� �:LWK� WKH�DUP\�UHRUJDQL]LQJ� IRU�UDSLG�GHSOR\PHQW�DQG� UHWUDLQLQJ� IRUVSHFLDO�RSHUDWLRQV�DQG�XUEDQ�FRPEDW��WKH�VKRUWHU�RYHUDOO�VL]H�DQG�OLJKWHU�ZHLJKW�RI�WKH�;0���DQG 0��DUH�JUHDW�EHQHILWV�RYHU�WKH�0���$���6WLOO�HYHQ�WKH�0��V�DUH�WKUHDWHQHG�ZLWK�D�QHZ�JHQHUDWLRQ�RI�HUJRQRPLFDOO\�GHVLJQHG�ULIOHV�DQG�DFFHVVRULHV��7KH�;0����ZDV�WKH�ILUVW�ULIOH�RI�WKH�JHQHUDWLRQ��WKUHH�FRPSRQHQWV�GHVLJQHG�WR�UHGXFH�WKHLU�EXON�FRPSDUHG�WR�DQ�HTXLYDOHQW�0����RU�0���0:6��6LQFH�WKHQ��WKH�3$323��*UR]D��)������ DQG� RWKHU� ULIOHV� KDYH� MRLQHG� WKH� ;0����� SURYLGLQJ� WKH� RSWLRQ� RI� REWDLQLQJ� KLJKO\� FRPSHWHQW� DQG� FRPIRUWDEOH�ZHDSRQV� UDWKHU� WKDQ�LVVXLQJ�\HW�DQRWKHU�FOXPVLO\�DFFHVVRUL]HG�0����RU�0���:LWK� WKH�YDVW�DUUD\�RI�0����YDULDQW�DYDLODEOH� �WKH�86�PLOLWDU\�NHHSV�RYHU����GLIIHUHQW�0����DQG�0���YDULDQWV� LQ� LQYHQWRU\�DORQH���ZH
YH�FKRVHQ�WR�GHWDLO�WKRVH�RWKHU�YDULDQWV�VHSDUDWHO\�LQ�ODWHU�YROXPHV�,Q�UHYLHZ�RI�DIWHU�DFWLRQ�UHSRUWV�E\�WKH�860&��VRPH�VWDUWOLQJ�IDFWV�KDYH�FRPH�WR�OLJKW�DERXW�WKH�0��$��RI�WKH�860&�DUVHQDOV�XVHG�LQ�,UDT��7KH�WDNHGRZQ�SLQV�DUH�XQLYHUVDOO\�IODZHG��6DQG�ZRXOG�HQWHU�WKH�ULIOH�LQ�WKH�SLQ�VORWV�DQG�JULQG�GRZQ�WKH�SLQV�WR�WKH�SRLQW�RI�VQDSSLQJ��MXVW�WKURXJK�WKH�QRUPDO�GDLO\� MRVWOLQJ�RI�PDUFKLQJ��7KH�SUREOHP�ZDV�VR�EDG�WKDW�D�VLJQLILFDQW�QXPEHU�RI�PDULQHV�KDG�WR�KROG�WKHLU�ZHDSRQV�WRJHWKHU�ZLWK�HLWKHU� ]LS� WLHV� RU�GXFW� WDSH��$GGLWLRQDOO\�� WKH�DIWHU�DFWLRQ� UHSRUW� RQ� WKH�DPEXVK� DQG� FDSWXUH� RI� WKH�$86$����WK 0DLQWHQDQFH�&RPSDQ\�QHDU�$Q�1DVLUL\D�RQ����0DUFK������ LQGLFDWHV�WKDW�PRVW�RI�WKHLU�ZHDSRQV�PDOIXQFWLRQHG�WR�D�SRLQW�RI�SHUPDQHQW�IDLOXUH�GXULQJ�WKH����PLQXWH�ILUHILJKW�WKDW�OHDG�WR�WKH�FDSWXUH�

:HDSRQ 0���$�0DQXIDFWXUHU <HDU �����1DWLRQ )UDQFH��*HUPDQ\��8.&DOLEHU ���PP�0LVVLOH 0DJV �$FFXUDF\ *URXS ������FP 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR ��0D[� &\FOLF ���1RWHV 86�$UP\�SD\V������SHU�XQLW��WKH�86�0DULQHV�SD\������SHU�XQLW�



[��	J�
&\EHUWKULOOHU

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

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW0���$� $5 �� 7 0 �����1 � �� ��>66@����>%@ 5( ��� ���� ���� ����6SHFLDO�5XOHV

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ0���$� �G� �� EDOOLVWLF ��� 6�$ �� 0HG ���OE �� 0LO�����6SHFLDO�5XOHV

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV0���$� �� 6$��% *RRG )DLU � ����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV0���$� �G��� 3�/ � �� � ��� ��� �� ���� ����6SHFLDO�5XOHV�
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:KDW" <RX�WKRXJKW�WKDW�ZKHQ�WKH�'HSDUWPHQW RI�'HIHQVH� DGRSWHG� WKH� 0�� DV� WKH� VHUYLFH� SLVWRO� IRU� DOO� WKH�VHUYLFHV��WKH�0����$������&DOLEHU�SLVWRO�YDQLVKHG�IURP�WKH�LQYHQWRULHV"� :HOO�� \RX¶UH� PRVWO\� ULJKW�� 7KH� 8�6��JRYHUQPHQW� XVHG� WR� SRVVHVV� RYHU� RQH� PLOOLRQ� 0����$��SLVWROV� +RZHYHU�� VLQFH� WKH� LQWURGXFWLRQ� RI� WKH� 0��� WKH�VWRFNSLOH RI�0����$��SLVWROV�KDV�GZLQGOHG�GRZQ� WR�XQGHU��������SLVWROV��YLUWXDOO\�DOO�RI�ZKLFK�DUH�LQ�WKH�KDQGV�RI�WKH�860&¶V�0DULQH�([SHGLWLRQDU\�8QLWV�7KH� SLVWRO� LV� D� UHFRLO� RSHUDWHG�� PDJD]LQH�IHG��VHPL�DXWRPDWLF� VLQJOH�DFWLRQ� GHVLJQ� KDQGJXQ� WKDW� ILUHV� D�VLQJOH� URXQG� HDFK� WLPH� WKH� WULJJHU� LV� VTXHH]HG� RQFH� WKH�KDPPHU�LV�FRFNHG�E\�SULRU�DFWLRQ�RI�WKH�VOLGH�RU�E\�WKXPE�7KH�SLVWRO�XWLOL]HV�D�WKXPE�VDIHW\�WKDW�FDQ�RQO\�EH�HQJDJHG�ZKHQ� WKH� KDPPHU� LV� FRFNHG�� ORFNLQJ� WKH� KDPPHU� LQ� WKLV�RSHQ�SRVLWLRQ�ZKLOH�WKH�VDIHW\�LV�HQJDJHG�$IWHU�VHUYLQJ� WKH�8�6��PLOLWDU\� IRU�RYHU����\HDUV��WKHVH� SLVWROV� DUH� ZLGHO\� UHVSHFWHG� DV� YHU\� UHOLDEOH� DQG�KLJKO\� OHWKDO� SLVWROV�� 7KH� VLQJOH�DFWLRQ� GHVLJQ��XQIRUWXQDWHO\��UHTXLUHV�VKRRWHUV�WR�EH�YHU\�IDPLOLDU�DQG�ZHOO�WUDLQHG�LQ�XVH�RI�WKH�SLVWRO�EHIRUH�WKH\�DUH�DOORZHG�WR�FDUU\�WKH� SLVWRO� LQ� D� UHDG\�WR�ILUH� VWDWH� �URXQG� LQ� WKH� FKDPEHU��KDPPHU� FRFNHG� DQG� ORFNHG��� &RQVHTXHQWO\�� VWDQGLQJ�RUGHUV�ZHUH�WKDW�WKH�SLVWRO�QRW�EH�KROVWHUHG�ZLWK�D�URXQG�LQ�WKH� FKDPEHU��(YHQ�ZLWK� WKLV� UHVWULFWLRQ�� GR]HQV�RI� LQMXULHV�IURP�DFFLGHQWDO�GLVFKDUJHV�ZHUH�GRFXPHQWHG�DQQXDOO\�7KH� RULJLQDO� 0����� SLVWRO� ZDV� DGRSWHG� E\� WKH�8�6��PLOLWDU\�LQ�������IROORZLQJ�D�VHOHFWLRQ�SURFHVV�WKDW�ZDV�LQLWLDWHG�E\� WKH�8�6��$UP\� LQ�������$IWHU�RYHU��� \HDUV� LQ�VHUYLFH��WKH�$UP\�PDQGDWHG�D�QXPEHU�RI�LPSURYHPHQWV��LQ�WKH�SLVWRO��DGRSWLQJ� WKH� UHYLVHG�GHVLJQ�DV� WKH�0����$�� LQ������� 7KHVH� FKDQJHV� ZHUH�� ZLGHU� IURQW� VLJKW�� ORQJHU�KDPPHU� VSXU�� VKRUWHU� WULJJHU�� FXUYHG� VSULQJ� KRXVLQJ��VLPSOLILHG�FKHFNHU�SDWWHUQ�RQ� WKH�JULSV�� LQGH[� ILQJHU�UHOLHIV�EHKLQG� WKH� WULJJHU�� DQG� D� ORQJHU� VDIHW\� VZLWFK� VSXU�� 7KH�SLVWRO� UHPDLQHG� XQFKDQJHG� E\� WKH�PLOLWDU\� EHWZHHQ� ����DQG�LWV�RIILFLDO�UHWLUHPHQW�LQ������,Q�DGGLWLRQ�WR�WKH�0����$���WKH�JRYHUQPHQW�DOVR�DGRSWHG� WKH� 0��� *HQHUDO� 2IILFHUV 3LVWRO� LQ� ������'HYHORSHG� E\� WKH� 5RFN� ,VODQG� $UVHQDO�� WKLV� SLVWRO� ZDV�EDVHG� RQ� WKH� &ROW� &RPEDW� &RPPDQGHU� SLVWRO� DV� LW� ZDV�DYDLODEOH� DW� WKDW� WLPH� 'HVLJQHG� DV� WKH� $UP\¶V� JHQHUDO�LVVXH� VLGHDUP� IRU� KLJK� UDQNLQJ� RIILFHUV� DQG� WKHLU� JHQHUDO�VWDII� RIILFHUV�� WKH�SLVWRO�KDG�D�EUDVV�SODWH� LQVHW�RQ� WKH� OHIW�VLGH� RI� WKH� JULS�� ZKHUH� WKH� RZQHU¶V� QDPH� FRXOG� EH�HQJUDYHG� 3ULRU� WR� WKLV�� JHQHUDO� VWDII� RIILFHUV� KDG� EHHQLVVXHG�WKH�0���� &ROW�3RFNHW�+DPPHUOHVV�3LVWRO��ZKLFK�E\�������ZHUH�ZRUQ�RXW�DQG�GHVSHUDWHO\�QHHGHG�UHSODFHPHQW�7KH�ODVW�PDMRU�FKDQJH�PDGH WR�WKH�0����$��E\�WKH� PLOLWDU\� ZDV� DFWXDOO\� GRQH� DIWHU� WKH� 0����$�� ZDV�RIILFLDOO\� UHWLUHG�DV� WKH�PLOLWDU\¶V VWDQGDUG�VLGHDUP� VHUYLFH�SLVWRO� 'XULQJ� WKH�PLG�����¶V�� WKH�860& GHFLGHG�WKDW� WKH�0��ZDVQ¶W�D�VXLWDEOH�EDFNXS�ZHDSRQ� IRU� &ORVH�4XDUWHUV�&RPEDW� WHDPV�DUPHG�ZLWK� WKH�03��1�DV� WKHLU� SULPDU\�ZHDSRQ�� ,Q� ������ VRPH�����0����$�V�ZHUH�VKLSSHG�RII�WR�WKH�5LIOH�7HDP�(TXLSPHQW�6KRS�DW�4XDQWLFR��ZKHUH�WKH\�ZHUH�KDQG�UHEXLOW�DQG�PRGLILHG�WR�³QHDU�PDWFK´ RU�³FRPEDW�DFFXUL]HG´�VWDWH��7KH�UHVXOW�LV�WKH�0(8�62&������3LVWRO��0(8�62&��LV�WKH�DEEUHYLDWLRQ�IRU�0DULQH�([SHGLWLRQDU\�8QLW��6SHFLDO�2SHUDWLRQV�&DSDEOH��7KHVH� SLVWROV� EHJLQ� DV� D VWULSSHG� DQG� LQVSHFWHG� JRYHUQPHQW�FRQWUDFW�0����$��SLVWRO�IUDPH��FLUFD������ 7KH�IUDPH�LV�GHKRUQHG�DQG�WKH�IHHG� UDPS� LV� SROLVKHG� DQG� WKURDWHG�� $OO� LQWHUQDO� SDUWV� DUH� UHSODFHG� ZLWK�FXUUHQW�FRPPHUFLDO�DIWHUPDUNHW�SDUWV��7KH�ZHDSRQ�LV�ILWWHG�ZLWK�D�EHDYHU�WDLO�JULS�VDIHW\�DQG�DPELGH[WURXV� WKXPE�VDIHW\� IURP�.LQJ¶V�*XQ�:RUNV��:KLOH�WKLV� PRGLILFDWLRQ� LV� FRQVLGHUHG� VXSHUIOXRXV�� WKH� SLVWROV� QHHG� WR� EH�FRQGLWLRQHG�IRU�XVH�LQ HLWKHU�KDQG�E\�DQ\�PDULQH LQ�WKH�SODWRRQ WKH�ZHDSRQ�LV�LVVXHG�WR��(YHQ�ZLWK WKH�FXUUHQW�PRGLILFDWLRQV��PDQ\�VKRRWHUV�DUH�XQDEOH�WR�GHSUHVV�WKH�JULS�VDIHW\�ZKHQ�WKH�WKXPE�LV�SURSHUO\�RQ�WKH�WKXPE�VDIHW\�7KH� QH[W� VHULHV� RI� UHEXLOGV� ZLOO� IHDWXUH� D� ³PHPRU\� EXPS´� JULS� VDIHW\��KRSHIXOO\�WR�HQG�WKH�IRUELGGHQ�SUDFWLFH�RI�WDSLQJ�WKH�JULS�VDIHW\�FORVHG��7KH�ROG� WULJJHUV� DUH� UHSODFHG�ZLWK�9LGHFNL� DOXPLQXP� WULJJHUV� WXQHG� WR�D�SXOO RI�IRXU� WR� ILYH� SRXQGV� 7KH� VWDQGDUG� VSXU� KDPPHUV� DUH� UHSODFHG� ZLWK� WKH�URXQGHG� KDPPHUV�PDQXIDFWXUHG� IRU� WKH�&ROW� &RPPDQGHU� 7KH� VOLGHV� DUH�SURYLGHG�XQGHU�FRQWUDFW�E\�&DVSLDQ�DQG�6SULQJILHOG��,QF��7KH�FXUUHQW�VOLGHV�IHDWXUH�D�ORZHUHG�DQG�VFDOORSHG�HMHFWLRQ�SRUW WR�LPSURYH�HMHFWLRQ��7KHVH�WRR�ZLOO�EH�UHSODFHG�LQ�WKH�QH[W�UHEXLOG�VHULHV��IHDWXULQJ�QHZ�VOLGHV�ZLWK�IRUZDUG�VOLGH�VHUUDWLRQV�WR�HQKDQFH�FKDPEHUHG�URXQG�YHULILFDWLRQ�ZKHQ�SHUIRUPLQJ�D�SUHVV�FKHFN� 7KH�SUHFLVLRQ�EDUUHOV�DUH�SURYLGHG�E\�%DU�6WR��DQG�WKH�EDUUHO�

:HDSRQ 0�����$������6HPLDXWRPDWLF�3LVWRO0DQXIDFWXUHU &ROW <HDU �����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����$&3 0DJV �$FFXUDF\ *URXS �� FP�#��� P 02$.LOO 3HQ9HORFLW\ ��� P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ��� PP %XUVW �5DQJH (IIHFWLYH �� P $XWR �0D[� &\FOLF �
1RWHV 5DQJH�DQG�$FFXUDF\�UHIOHFW�86�PLOLWDU\�LVVXH�SLVWROV��PRVW�RI�ZKLFK�ZHUH�RULJLQDOO\�SURFXUHG�RYHU����\HDUV�DJR� $�QHZ�0����$��ZRXOG�KDYH�D�JURXS�RI������FP�DW����PHWHUV��DQG�DQ�HIIHFWLYH�UDQJH�RI�DERXW����PHWHUV�
:HDSRQ 0����*HQHUDO�2IILFHUV�3LVWRO0DQXIDFWXUHU 5RFN�,VODQG�$UVHQDO <HDU �����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����$&3 0DJV �$FFXUDF\ *URXS �� FP�#��� P 02$.LOO 3HQ9HORFLW\ ��� P�V (QHUJ\:HLJKW (PSW\ ���� NJ 52) 66 ��/RDGHG ���� NJ 0% �/HQJWK ��� PP %XUVW �5DQJH (IIHFWLYH �� P $XWR �0D[� &\FOLF �1RWHV
:HDSRQ 860&�0(8�62&������3LVWRO0DQXIDFWXUHU 860&�57(�6KRS <HDU �����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����$&3 0DJV �$FFXUDF\ *URXS � FP�#��� P 02$.LOO 3HQ9HORFLW\ ��� P�V (QHUJ\:HLJKW (PSW\ ���� NJ 52) 66 ��/RDGHG ���� NJ 0% �/HQJWK ��� PP %XUVW �5DQJH (IIHFWLYH �� P $XWR �0D[� &\FOLF �
1RWHV ,I�\RX�EXLOG�\RXU�RZQ��WKH�FRVW�ZLOO�OLNHO\�EH�DERXW��������VLQFH�\RX�GRQ¶W�KDYH�WKH�EXON�EX\LQJ�SRZHU�RI�WKH�8QLWHG�6WDWHV�)HGHUDO�*RYHUQPHQW�
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EXVKLQJV�FRPH�IURP�.LQJ¶V�*XQ :RUNV� DV�GR�WKH�IURQW�VLJKW��7KH UHVW�RI�WKH�SDUWV�DUH�PDQXIDFWXUHG DW�WKH�57(�6KRS� )LUVW�LV�WKH�KLJK�SURILOH�UHDU�VLJKW WKDW�SURYLGHV�DQ�H[FHOOHQW�VLJKW�SLFWXUH��ZKLFK� DUH� VWDNHG� LQWR� SRVLWLRQ�� UDWKHU� WKDQ� XVLQJ� WKH� PRUH� FRPPRQ� DQG� VHFXUH� GRYHWDLO� WHFKQLTXH�� 7KH\� DOVR� ILW� WKH� JXQ� ZLWK� VPRRWK�3DFKPD\HU� UXEEHU� JULS� SDQHOV�� D� ODQ\DUG� ORRS�� DQG� D� ILEHU� UHFRLO� EXIIHU�� 7KHVH� EXIIHUV� DEVRUE� D� JRRG� DPRXQW� RI� WKH� EDWWHULQJ�� EXW� ZLOO�HYHQWXDOO\�GHWHULRUDWH��UHOHDVLQJ�GHEULV�LQVLGH�WKH�JXQ��7KLV�LV�QRUPDOO\�D�SUREOHP��H[FHSW�IRU�WKH�PDLQWHQDQFH�RQ�WKHVH�ZHDSRQV�KDV�WDNHQ�RQ�DOPRVW� UHOLJLRXV� SURSRUWLRQV� )LQDOO\�� WKH� JHQHUDO� LVVXH� PDJD]LQHV� DUH� DOVR� UHSODFHG� ZLWK� FRPSHWLWLRQ� JUDGH� FRPPHUFLDO� VWDLQOHVV� VWHHO�PDJD]LQHV�ZLWK�D�URXQGHG�SODVWLF�IROORZHU�DQG�H[WHQGHG�IORRU�SODWH� 7KH�ODQ\DUGV�DUH�VXSSOLHG�E\�WKH�VKRRWHUV��DQG�LQ�W\SLFDO�PLOLWDU\�WUDGLWLRQ��DUH�W\SLFDOO\�QRW�DFWXDO�ODQ\DUGV��EXW�VXFK�WKLQJV�DV�OHQJWKV�RI�VWUDLJKW�RU�FRLOHG�WHOHSKRQH�FRUG��FDEOH�WLHV��WZLQH��]LS�FXIIV��DQG�WKH�OLNH�$ORQJ�ZLWK�WKHVH�IHZ�0�����YDULDQWV�XVHG�E\�WKH�8�6��0LOLWDU\��WKHUH�KDYH�EHHQ�GR]HQV�RI�DGGLWLRQDO�FORQHV�PDQXIDFWXUHG�IRU�WKH�FRPPHUFLDO�DQG�PLOLWDU\�PDUNHWV��QRW�RQO\�LQ�WKH�8QLWHG�6WDWHV��EXW�DURXQG�WKH�ZRUOG��7KRVH�PDQ\�JXQV�ZLOO�EH�GHWDLOHG�DW�D�ODWHU�GDWH�



[�����J� K��+�*�2I����%
&\EHUWKULOOHU

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

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW0����$������3LVWRO +1' � - 0�& ����$&3 � � ��>66@ 95 �� ���� ���� ����0����$������3LVWRO��QHZ� +1' �� - 0�& ����$&3 � � ��>66@ 95 �� ���� ���� ����0���*HQHUDO�2IILFHUV�3LVWRO +1' �� - 0�2 ����$&3 �� � ��>66@ 95 �� ���� ���� ����0(8�62&� ����3LVWRO +1' �� - 0 ����$&3 � � ��>66@ 95 �� ���� ���� ����6SHFLDO�5XOHV 7KH�0���*HQHUDO�2IILFHUV�3LVWRO�ZDV�LVVXHG�RQO\�WR�RIILFHUV�RI�WKH�UDQN�RI�&RORQHO�RU�KLJKHU�

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ0����$������3LVWRO �G� �� EDOOLVWLF �� 6$ � 0HG � OE �� /LF ����0����$������3LVWRO��QHZ� �G� �� EDOOLVWLF �� 6$ � 0HG � OE �� /LF ����0���*HQHUDO�2IILFHUV�3LVWRO �G� �� EDOOLVWLF �� 6$ � 0HG � OE �� /LF ����0(8�62&� ����3LVWRO �G� �� EDOOLVWLF �� 6$ � 0HG � OE �� /LF ����6SHFLDO�5XOHV 7KH�0(8�62&������3LVWRO�VKRXOG�EH�FRQVLGHUHG�D����0DVWHUFUDIW�ZHDSRQ�7KH�0���*HQHUDO�2IILFHUV�3LVWRO�ZDV�LVVXHG�RQO\�WR�RIILFHUV�RI�WKH�UDQN�RI�&RORQHO�RU�KLJKHU�

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV0����$������3LVWRO � 6$ 7HUULEOH )DLU � ����0����$������3LVWRO��QHZ� � 6$ 0HGLRFUH *RRG � ����0���*HQHUDO�2IILFHUV�3LVWRO � 6$ 3RRU *RRG � ����0(8�62&� ����3LVWRO � 6$ 0HGLRFUH 6XSHUE � ����6SHFLDO�5XOHV 7KH�0���*HQHUDO�2IILFHUV�3LVWRO�ZDV�LVVXHG�RQO\�WR�RIILFHUV�RI�WKH�UDQN�RI�&RORQHO�RU�KLJKHU�
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV0����$������3LVWRO �G��� 3�/ � �� � �� � � ���� ����0����$������3LVWRO��QHZ� �G��� 3�/ �� �� � �� � � ���� ����0���*HQHUDO�2IILFHUV�3LVWRO �G��� 3�/ �� �� � �� � � ���� ����0(8�62&� ����3LVWRO �G��� 3�/ �� �� � �� � � ���� ����6SHFLDO�5XOHV� 7KH�0���*HQHUDO�2IILFHUV�3LVWRO�ZDV�LVVXHG�RQO\�WR�RIILFHUV�RI�WKH�UDQN�RI�&RORQHO�RU�KLJKHU�
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7KH� %URZQLQJ� 0�� ���� FDOLEHU� �����PP��0DFKLQH�*XQ�� LV�D�:RUOG�:DU� ,,�HUD�DXWRPDWLF��EHOW�IHG��UHFRLO�RSHUDWHG��DLU�FRROHG��FUHZ�RSHUDWHG�PDFKLQH�JXQ��7KH� 0�� LV� FUHZ� WUDQVSRUWDEOH� ZLWK� OLPLWHG� DPRXQWV� RI�DPPXQLWLRQ�RYHU�VKRUW�GLVWDQFHV��7KLV�JXQ�LV�KDV�D�EDFN�SODWH� ZLWK� VSDGH� JULSV�� WULJJHU�� DQG� EROW� ODWFK� UHOHDVH��7KH� JXQ� LV� HTXLSSHG� ZLWK� OHDI�W\SH� UHDU� VLJKW�� IODVK�VXSSUHVVRU� DQG� D� VSDUH� EDUUHO� DVVHPEO\�� %\�UHSRVLWLRQLQJ�VRPH�RI� WKH�FRPSRQHQW�SDUWV��DPPXQLWLRQ�PD\� EH� IHG� IURP� HLWKHU� WKH� OHIW� RU� ULJKW� VLGH� $�GLVLQWHJUDWLQJ� PHWDOOLF� OLQN�EHOW� LV� XVHG� WR� IHHG� WKH�DPPXQLWLRQ� LQWR� WKH� ZHDSRQ�� 7KH� JXQ� LV� FDSDEOH� RI�VLQJOH�VKRW��JURXQG�0����DV�ZHOO�DV�DXWRPDWLF�ILUH��7KLV�JXQ�PD\�EH�PRXQWHG�RQ�JURXQG�PRXQWV�DQG�PRVW�YHKLFOHV�DV�DQ�DQWL�SHUVRQQHO�DQG�DQWL�DLUFUDIW�ZHDSRQ��$VVRFLDWHG�FRPSRQHQWV�DUH�WKH�0���DQWLDLUFUDIW�PRXQW�DQG�WKH�0��WULSRG�PRXQW��7KH�0������&DO��IOH[LEOH�YHUVLRQ�LV�XVHG�DV�D�JURXQG�JXQ�RQ�WKH�0��WULSRG�PRXQW�RU�YDULRXV�1DYDO�PRXQWV��7KH�0������&DO���0���WXUUHW�W\SH��IL[HG�W\SH��DQG�VRIW�PRXQW�DUH�LQVWDOOHG�RQ�PRXQWV�RI�VHYHUDO�GLIIHUHQW�W\SHV�RI�FRPEDW�YHKLFOHV�DQG�VKLSV��7KH�ZHDSRQ�SURYLGHV�DXWRPDWLF�ZHDSRQ�VXSSUHVVLYH�ILUH�IRU�RIIHQVLYH�DQG�GHIHQVLYH�SXUSRVHV��7KLV�ZHDSRQ�FDQ�EH�XVHG�HIIHFWLYHO\�DJDLQVW�SHUVRQQHO��OLJKW�DUPRUHG�YHKLFOHV��ORZ��VORZ�IO\LQJ�DLUFUDIW��DQG�VPDOO�ERDWV��7KH�0��PDFKLQH�JXQ�RQ�WKH�0��WULSRG�SURYLGHG�D�YHU\�VWDEOH�ILULQJ�SODWIRUP��7RJHWKHU�ZLWK�LWV�VORZ�UDWH�RI�ILUH�DQG�LWV�WUDYHUVLQJ�DQG�HOHYDWLQJ�PHFKDQLVP�� WKH�0��ZDV�XVHG� WR�D�YHU\� OLPLWHG�H[WHQW�DV�D� VQLSHU�ZHDSRQ�GXULQJ� WKH�9LHWQDP�ZDU�DW� IL[HG� LQVWDOODWLRQV�VXFK�DV�ILUHEDVHV��6QLSHUV�SUHILUHG�WKH�ZHDSRQV�DW�LGHQWLILDEOH�WDUJHWV�DQG�ZRUNHG�WKH�GDWD�LQWR�UDQJH�FDUGV�LQVXULQJ�LQFUHDVHG�ILUVW�URXQG�DFFXUDF\��7KH��VW�%DWWDOLRQ���WK� ,QIDQWU\����WK� ,QIDQWU\�'LYLVLRQ�FRQVWUXFWHG�������IRRW�KLJK�VKRRWLQJ�SODWIRUPV��DGGLQJ�VWHHO�EDVH�SODWHV�DQG�SRVWV�WR�IXUWKHU�VWDELOL]H� WKH�0��RQ� WKH�0��WULSRG��7RJHWKHU�ZLWK� WKH�XVH�RI�6WDUOLJKW�QLJKW�YLVLRQ�VFRSHV��WKH�0��VHYHUHO\� OLPLWHG�HQHP\�PRYHPHQW�ZLWKLQ�����\DUGV�������P��RI�WKH�SHULPHWHU�RI�D�ILUHEDVH��7KH�PRVW�UHFHQW�LQQRYDWLRQ�IRU�WKH�0���KDV�FRPH�IURP�WKH�%ULWLVK��ZLWK�WKH�GHYHORSPHQW�RI�WKH�0��+%�4&%��ZKLFK�KDV�FRPH�LQWR�ZLGHVSUHDG� XVH� E\� DOO� 1$72� QDWLRQV� XVLQJ� WKH� 0���� 1RUPDOO\�� WKH� EDUUHO� RQ� DQ 0��+%� UHTXLUHV� D� JUHDW� GHDO� RI� WHGLRXV� DGMXVWPHQWV� RI�KHDGVSDFH�DQG�WLPLQJ�� UHTXLULQJ�KRXUV�RQ�D EDG�GD\��%\� LQVWDOOLQJ� WKLV�TXLFN�FKDQJH�NLW��EDUUHOV�RQ� WKH�0���FDQ�QRZ�EH�VZDSSHG�RXW�DQG�UHSODFHG�LQ�XQGHU����VHFRQGV��7KLV�TXLFN�FKDQJH�NLW�DGGV��������WR�WKH�FRVW�RI�D�VWDQGDUG�0�+%��7KH 0��LV�XVHG�E\�WKH�8QLWHG�6WDWHV�DQG����RWKHU�QDWLRQV�ZRUOGZLGH�

:HDSRQ 0�������&DOLEHU�+HDY\�0DFKLQH�*XQ0DQXIDFWXUHU )1�0DQXIDFWXULQJ <HDU ����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����%0* 0DJV ����URXQG�EHOW$FFXUDF\ *URXS ��FP�#����P 02$.LOO 3HQ9HORFLW\ �����P�V (QHUJ\:HLJKW (PSW\ ���NJ 52) 66 �/RDGHG ����NJ 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH �����P $XWR ���0D[� �����P &\FOLF ���1RWHV 7ULSRG�DQG�7	(�PHFKDQLVP�ZHLJKV�LQ�DW����NLORJUDPV�
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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�+%�����&DOLEHU�0DFKLQHJXQ +9< �� 1 0 ����%0* � ��� �>66@���>$@����>&@ 95 ���� ����� ������� �������6SHFLDO�5XOHV 7KH�����NJ�LQ�ZHLJKW�UHSUHVHQWV�WKH�WULSRG��QRUPDOO\�FDUULHG�E\�D�JXQQHU¶V�DVVLVWDQW�

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ0�+%�����&DOLEHU�0DFKLQHJXQ �G�� �� EDOOLVWLF ��� 6$�$ ���% /UJ ����OE �� 0LO�����6SHFLDO�5XOHV

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV0�+%�����&DOLEHU�0DFKLQHJXQ ��� 6$��$��& 6XSHUE )DLU � �������6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV0�+%�����&DOLEHU�0DFKLQHJXQ �G� 3�/ �� �� � ���� ���� ��� ���� �������6SHFLDO�5XOHV�



[��
�2N��-���2R��-*"��
7KH�0����LV�D���PP�JUHQDGH�ODXQFKHU�GHVLJQHG�WR� DWWDFK� WR� DQ� 0��$�� ULIOH�� ,WV� GHYHORSPHQW� ZDV� DQ�RXWJURZWK� IURP� WKH�$UP\
V�PLG�FHQWXU\� �ZRQGHU�ZHDSRQ���WKH�63,:��7KH�63,:�ZDV�VXSSRVHG� WR�EH�YHU\�PXFK� OLNH�WKH�2,&:��D�IOHFKHWWH�JXQ�FRPELQHG�ZLWK�D���PP�JUHQDGH�ODXQFKHU�� PXFK� OLNH� WKH� 2,&:
V� ����PP� ULIOH� DQG� ��PP�FDQQRQ� $V� WKH� 63,:� SURMHFW� DGYDQFHG�� WKH� ��PP�PXQLWLRQV� ZHUH� ILQDOL]HG� DQG� DGRSWHG� E\� WKH� 86�PLOLWDU\��$ORQJ� ZLWK� WKLV� FDPH� D� VWDQG�DORQH� ODXQFKHU�� WKH� 0����%ORRSHU��7KH�0���ZDV�D�ZHOO� OLNHG�ZHDSRQ��DVLGH� IURP�LWV�ODFN� RI� DFFXUDF\�� 8QIRUWXQDWHO\�� LWV� VKRUWFRPLQJ� ZDV� WKDW�WKH�JUHQDGLHU�ZDV�QRUPDOO\� LVVXHG�D�0����$��SLVWRO�DV�D�VHFRQGDU\� ZHDSRQ�� ZKLFK� ZDV� HQWLUHO\� LQVXIILFLHQW� RQ� D�IOXLG� EDWWOH� ]RQH� ILOOHG� ZLWK� DXWRPDWLF� ZHDSRQV�� $IWHU� IRXU�\HDUV� LQ� VHUYLFH�� WKH� 86� $UP\� ZDQWHG� D� UHSODFHPHQW� IRU�WKH�0���WKDW�DOORZHG�VROGLHU�WR�FDUU\�DQ�DXWRPDWLF�ZHDSRQ��2Q�RWKHU�ZRUGV��WKH\�ZDQWHG�D� UHSODFHPHQW� IRU� WKH� IDLOLQJ�63,:�SURJUDP�7KH�FRPSHWLWLRQ�IRU�WKH�UHSODFHPHQW�IRU�WKH�0���WRRN� SODFH� EHWZHHQ� ����� DQG� ������ ZKHUH� WKH� WHVW�ZHDSRQV�DFWXDOO\� VDZ�FRPEDW�ZLWK� WKH� WURRSV��'XULQJ� WKLV�SHULRG�� WKH�GRPLQDQW�ZHDSRQ� LQ�WKH�SURJUDP�ZDV�WKH�;0����� ��PP� JUHQDGH� ODXQFKHU� GHVLJQHG� E\� &ROW�� 6HYHUDO�KXQGUHG� RI� WKHVH� ODXQFKHUV� ZHUH� PDQXIDFWXUHG� DQG� VDZ�FRPEDW� LQ�9LHWQDP��'XULQJ�WKLV� WLPH��VHYHUDO�KXQGUHG�;0�����ODXQFKHUV�DOVR�VDZ�FRPEDW��,Q�WKH�HQG��WKH�0�����ZDV�WKH�ZLQQHU�RI�WKH�FRPSHWLWLRQ��DQG�LW�KDV�VHUYHG�LQ�WKH�86�PLOLWDU\�IRU�WKH�ODVW����\HDUV��2OGHU�0�����ZHUH�GHVLJQHG�VSHFLILFDOO\�IRU�ILWWLQJ�WR� WKH� 0���$�� DQG� 0���$�� ULIOHV�� ,W� FRQVLVWV� RI� D�UHSODFHPHQW� KDQGJXDUG�ZLWK� DQ�DGMXVWDEOH�� IROGLQJ�� VKRUW�UDQJH�EODGH�VLJKW�DVVHPEO\��DQG� WKH�PHFKDQLFDO�SDFNDJH�WKDW�FRPSRVHV�WKH�DFWXDO�JUHQDGH�ODXQFKHU��/DWHU�D�VHFRQG�VLJKW� IL[WXUH� ZDV� PDGH� DYDLODEOH�� ,W� LV� D� TXDGUDQW� VLJKW�ZKLFK� FDQ� EH� ILWWHG� WR� WKH� FDUU\� KDQGOH� RQ� 0��$�� DQG�0��$��ULIOHV�DQG�LV�XVHG�ZKHQ�SUHFLVLRQ�LV�UHTXLUHG�RXW�WR�WKH�PD[LPXP� HIIHFWLYH� UDQJH� RI� WKH�ZHDSRQ�� 7KH� FXUUHQW�PDQXIDFWXUH�RI�0����JUHQDGH� ODXQFKHUV�DUH�GHVLJQHG� IRU�XVH�ZLWK�WKH�0��62302'�.LW�RU�WKH�0���0RGXODU�:HDSRQ�6\VWHP��7KHVH�0����V�DUH�EXLOW� WR�EH�FRPSDWLEOH�ZLWK� WKH�SLFDWLQQ\�UDLOV�WKDW�UHSODFH�WKH�KDQGJXDUG�RQ�PDQ\�0��$��DQG� 0��$�� ULIOHV� RU� 0�$�� FDUELQHV� XVHG� E\� WURRSV�DWWDFKHG�WR�8662&20�,Q� DQ\� FDVH�� WKH�0����� QR�PDWWHU�ZKLFK� IRUP� LW�PD\� EH�� LV� D� OLJKWZHLJKW�� FRPSDFW�� EUHHFK�ORDGLQJ�� SXPS�DFWLRQ�� VLQJOH� VKRW� JUHDQGH� ODXQFKHU� FDSDEOH� RI� ILULQJ� D�ZLGH�YDULHW\�RI����[����PP�ORZ�YHORFLW\�JUHQDGHV��$V� WKH� ����¶V� SURJUHVVHG� LQWR� WKH� ����¶V�� WKH�0���� ZHQW� WKURXJK� D� 3URGXFW� ,PSURYHPHQW� 3URJUDP��UHVXOWLQJ� LQ� WKH�0����3,��7KH�PDQXIDFWXUHU�GHYHORSHG�WKH�ULIOH�LQWHUIDFH�UDLO�V\VWHP��DQG�HDUO\�SUHGHFHVVRU�WR�WKH�UDLO�LQWHUIDFH� V\VWHP� QRZ� EHFRPLQJ� D� FRPPRQ� IHDWXUH� RQ� DVVDXOW� ULIOHV�� 7KLV� ULIOH� LQWHUIDFH� UDLO� V\VWHP� UHPRYHG� WKH�0���� IURP� WKH�PROGHG�KDQGJXDUG DQG�SODFHG�LW�RQ�D�PRXQWLQJ�XQLW��7KH�PDQXIDFWXUHU�WKHQ�FUHDWHG�UHSODFHPHQW�KDQGJXDUGV�ILWWHG�IRU�D�ZLGH�YDULHW\�RI�DVVDXOW�ULIOHV��DOO�RI�ZKLFK�ZHUH�XQLYHUVDOO\�FRPSDWLEOH�ZLWK�WKH�PRXQWV�RQ�WKH�PRGLILHG�0�����$�VWUDQJH�ERQXV�LV�WKDW�WKH�,WKDFD�6WDNHRXW����JD��6KRWJXQ�ILWV�WKH�EUDFNHWV�DV�ZHOO��7KH�0����3,� LV�DOVR�GHVLJQHG�ZLWK�D�GXDO� ORDGLQJ�EDUUHO�VOLGH��+LW� WKH�UHOHDVH�RQFH��DQG� WKH�EDUUHO�VOLGHV� IRUZDUG� IDU�HQRXJK�WR� ORDG�WKH�XVXDO� ORZ�YHORFLW\�JUHQDGHV�PDGH�IRU�WKH�0����DQG�0���ODXQFKHUV��+LW�WKH�VOLGH�D�VHFRQG�WLPH�DQG�WKH�EUHHFK�FDQ�EH�RSHQHG�IXUWKHU��DOORZLQJ�WKH�ZHDSRQ�WR�DFFHSW�WKH�ORQJHU�KLJK�YHORFLW\�URXQGV�XVHG�LQ�WKH�0N�����*UHQDGH�0DFKLQH�*XQ��+RZHYHU��WKH�ILULQJ�RI�WKH�KLJK�YHORFLW\�URXQGV��SURGXFHV�D�WHUULEOH�UHFRLO��VR�VROGLHUV�ZLOOLQJ�WR XVH�WKRVH�URXQGV�LQ�DQ�0����3,�DUH�IHZ�DQG�IDU�EHWZHHQ�7KH�0����3,�LV�DYDLODEOH�LQ�WZR�IRUPDWV��ORQJ�DQG�VKRUW�EDUUHOHG��7KH�0����3,�/RQJ�LV�GHVLJQHG�WR�EH�PRXQWHG�XQGHUEDUUHO�WR�PRVW�IXOO�VL]HG�WUDGLWLRQDO�IRUPDW�DVVDXOW�ULIOHV��7KH�0����3,�6KRUW�LV�GHVLJQHG�WR�EH�DIIL[HG�WR�FDUELQHV�DQG�EXOOSXS�OD\RXW�ULIOHV�

:HDSRQ 0����*UHQDGH�/DXQFKHU0DQXIDFWXUHU &ROW <HDU ����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ��[��PP�/9�JUHQDGH 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ���P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ��� PP %XUVW �5DQJH 0LQLPXP ��P $XWR �0D[� ����P &\FOLF �
1RWHV (PSW\�ORDGHG�ZHLJKW�GRHV�QRW�DFFRXQW�IRU�WKH�ULIOH�WKH�0�����QHHGV�WR�EH�DWWDFKHG�WR�LQ�RUGHU�WR�IXQFWLRQ��$�IXOO\�ORDGHG�0��$��ZLWK�0����ZHLJKV�LQ�DW�����NJ�
:HDSRQ 0����*UHQDGH�/DXQFKHU�3, /RQJ0DQXIDFWXUHU &ROW��%XVKPDVWHU <HDU ����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ��[��PP�/9�JUHQDGH 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ���P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ��� PP %XUVW �5DQJH 0LQLPXP ��P $XWR �0D[� ����P &\FOLF �
1RWHV (PSW\�ORDGHG�ZHLJKW�GRHV�QRW�DFFRXQW�IRU�WKH�ULIOH�WKH�0�����QHHGV�WR�EH�DWWDFKHG�WR�LQ�RUGHU�WR�IXQFWLRQ��$�IXOO\�ORDGHG�0��$��ZLWK�0����ZHLJKV�LQ�DW�����NJ�
:HDSRQ 0����*UHQDGH�/DXQFKHU 3,�6KRUW0DQXIDFWXUHU &ROW��%XVKPDVWHU <HDU ����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ��[��PP�/9�JUHQDGH 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ���P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ����PP %XUVW �5DQJH 0LQLPXP ��P $XWR �0D[� ����P &\FOLF �
1RWHV (PSW\�ORDGHG�ZHLJKW�GRHV�QRW�DFFRXQW�IRU�WKH�ULIOH�WKH�0�����QHHGV�WR�EH�DWWDFKHG�WR�LQ�RUGHU�WR�IXQFWLRQ��$�IXOO\�ORDGHG�0��$��ZLWK�0����ZHLJKV�LQ�DW�����NJ�
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0����)LWWHG�ZLWK�DQ�0���

0����)LWWHG�WR�DQ�)��

8�6��6ROGLHU�DLPLQJ�DQ�0���0�����IRU�VFDOH�UHIHUHQFH
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�2[�-����-�0������0������0������0����+LJK�([SORVLYH�*UHQDGH7KLV� LV� WKH� PRVW� FRPPRQ� JUHQDGH� DYDLODEOH� IRU� WKH� 0����� ,W� LV� D� KLJK�H[SORVLYH��IUDJPHQWLQJ�JUHQDGH�� FDSDEOH� RI�SURGXFLQJ� VHULRXV�FDVXDOWLHV�ZLWKLQ�D�ILYH�PHWHU� UDGLXV� RI� WKH�SRLQW� RI� GHWRQDWLRQ��7KH� 0���� LV� WKH�RULJLQDO�URXQG��ZLWK�DQ�IXVH� DUPLQJ� UDQJH� RI�RQO\� ���� WR� �� PHWHUV��7KLV�PHDQV�WKH�URXQG�LV�FDSDEOH�RI�SURGXFLQJ�D�ORW�RI�IULHQGO\�ILUH�LQMXULHV�VLQFH�WKH�JUHQDGH�DUPV�ZKLOH�WKH�JUHQDGLHU� LV�VWLOO�ZLWKLQ� LWV�EXUVW�UDGLXV��7KLV� LQ� WXUQ� OHDG� WR� WKH�0����DQG�0����JUHQDGHV��ZLWK� LPSURYHG� IXVLQJ�WHFKQRORJ\��7KH\�ERWK�ZLOO�QRW�DUP�XQWLO� WKH�URXQG�KDV� WUDYHOOHG���� WR����PHWHUV� IURP�WKH�PX]]OH�RI� WKH� ODXQFKHU��2WKHUZLVH�� WKH�0����DQG�0����SHUIRUP�LGHQWLFDOO\�WR�WKH�0�����%RWK�JUHQDGHV�SURGXFH�FDVXDOWLHV�LQ�D���PHWHU�UDGLXV�RI�WKHLU�SRLQW�RI�GHWRQDWLRQ��7KH�URXQGV�DUH�LPSDFW�IXVHG��VR�WKH\�GHWRQDWH�XSRQ�LPSDFW�ZLWK�WKH�JURXQG�RU�VRPH�RWKHU�VXIILFLHQWO\�KDUG�VXUIDFH�� 7KH� 0���� LV� LGHQWLFDO� WR� WKH� 0����� ULJKW� GRZQ� WR� WKH� ��PHWHU�DUPLQJ�UDQJH��7KH�RQO\�GLIIHUHQFH�LV�WKH�H[SORVLYH�ILOOHU�XVHG�

0����+LJK�([SORVLYH�$LUEXUVW�*UHQDGH7KH�0���� JUHQDGH� LV� HVVHQWLDOO\� DQ�0���� JUHQDGH�ZLWK� D� GLIIHUHQW� IXVH�� 7KH� URXQG� LV�IXVHG�IRU�DLUEXUVW�GHWRQDWLRQ��H[SORGLQJ�RQFH�LW�UHDFKHV�WKH�SRLQW�LQ�LWV�GHVFHQW�LQ�ZKLFK�LW�LV���PHWHUV�DERYH�WKH�JURXQG��8QIRUWXQDWHO\��XQOLNH�PRVW�DLUEXUVW�PXQLWLRQV��WKLV�GRHV�QRW�SURGXFH�DQ\�VLJQLILFDQW� LQFUHDVH� LQ� WKH�FDVXDOW\�SURGXFWLRQ�UDGLXV�RI� WKH�JUHQDGH��ZKLFK�UHPDLQV�D�PHUH�ILYH�PHWHUV�IRU�WKLV�JUHQDGH�W\SH�

0����+LJK�([SORVLYH�'XDO�3XUSRVH�*UHQDGH7KLV�URXQG�LV�GHVLJQHG�WR�SURYLGH�DQWL�DUPRU�FDSDELOLWLHV�DJDLQVW�PDQ\�RI�WKH�YHU\�WKLQO\�DUPRUHG��DUPRUHG��YHKLFOHV�WKDW�ZHUH�FRPPRQ�LQ�WKH�ODWH�����
V�DQG�HDUO\�����
V�� 7KH� URXQG� LV� FDSDEOH� RI� WKH� VDPH� ILYH� PHWHU� FDVXDOW\� SURGXFWLRQ�IUDJPHQWDWLRQ� EXUVW� UDGLXV� DV�WKH�PRUH� FRPPRQ�0����� EXW�ZKHQ�ILUHVW�GLUHFWO\�DJDLQVW�DQ�DUPRUHG�WDUJHW��WKLV�URXQG�ZLOO�DEODWH����PLOOLPHWHUV�RI�UROOHG�KRPRJHQRXV� DUPRU� �5+$���&XUUHQWO\�� WKH� 8�6��PLOLWDU\� LV�VWDQGDUGL]LQJ� ZLWK� WKH� +('3�URXQG�DQG�ZLOO�EH�SKDVLQJ�RXW�PRVW� RI� WKH� RWKHU� H[SORVLYH� ��PP� ORZ� YHORFLW\� ODXQFKHG� JUHQDGHV� LQ� WKHLU�LQYHQWRU\�

0XQLWLRQ 0�����0�����0�����0���7\SH +(�)UDJPHQWLQJ'LUHFW�)LUH�5DQJH ���P,QGLUHFW�)LUH�5DQJH ����P:HLJKW ������NJ3HQHWUDWLRQ �%ODVW�5DGLXV �P

0XQLWLRQ 0���7\SH +($%�)UDJPHQWLQJ'LUHFW�)LUH�5DQJH ���P,QGLUHFW�)LUH�5DQJH ����P:HLJKW �����NJ3HQHWUDWLRQ �%ODVW�5DGLXV �P

0XQLWLRQ 0���7\SH +('3'LUHFW�)LUH�5DQJH ���P,QGLUHFW�)LUH�5DQJH ����P:HLJKW ������NJ3HQHWUDWLRQ ���PP%ODVW�5DGLXV �P
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0����:KLWH�3KRVSKRUXV�*UHQDGH8SRQ� LPSDFW��WKLV�JUHQDGH�URXQG�H[SORGHV��GLVWULEXWLQJ�ERWK�QRUPDO�DOXPLQXP�IUDJPHQWV�RI�PRUH�FRPPRQ�+(�JUHQDGHV�DQG�IUDJPHQWV�RI�ZKLWH�SKRVSKRUXV��8SRQ�FRQWDFW�ZLWK�WKH�RSHQ�DLU�� WKH�SKRVSKRUXV�EHJLQV�FRPEXVWLQJ�DQG�ZLOO� FRQWLQXH� WR�GR�VR�XQWLO� FRQVXPHG��7KHVH�IUDJPHQWV�ZLOO�EXUQ�IRU����WR����VHFRQGV��HYHQ�DIWHU�EHLQJ�FRYHUHG�LQ�PDWHULDOV�WKDW�VHSDUDWH� LW� IURP� WKH� DLU�� VXFK� DV� EORRG��$V� ORQJ� DV� R[\JHQ� LV� DYDLODEOH� WR� FRQWLQXH� WKH�SURFHVV�� WKH� EXUQLQJ� ZLOO� FRQWLQXH�� 'XH� WR� WKH� SKRVSKRUXV� IUDJPHQWV�� WKH� FDVXDOW\�SURGXFWLRQ�EODVW�UDGLXV�IRU�WKLV�W\SH�RI�JUHQDGH�LV����PHWHUV�

0����:KLWH�3KRVSKRUXV�$LUEXUVWLQJ�*UHQDGH7KLV�JUHQDGH�LV�HVVHQWLDOO\�LGHQWLFDO�WR�WKH�0�����H[FHSW�IRU�WKH�IXVLQJ�WHFKQRORJ\�XWLOL]HG�LQ�LW��7KH�0����ZLOO�GHWRQDWH�ZKHQ�WZR�PHWHUV�RII�WKH�JURXQG��8QOLNH�WKH�0�����WKH�0����GRHV�SURGXFH�DQ�H[SDQGHG�FDVXDOW\�SURGXFLQJ�EODVW�UDGLXV�GXH�WR�LW�EXUVW�LQ�WKH�DLU�UDWKHU�WKDQ�RQ�WKH�JURXQG��H[WHQGLQJ�WKH�EODVW�UDGLXV�E\�DQ�DGGLWLRQDO���PHWHUV�

0����0XOWLSOH�3URMHFWLOH�5RXQG7KLV�SDUWLFXODU�PXQLWLRQ�IRU�WKH�0����LVQ
W�DFWXDOO\�D�JUHQDGH���7KLV�FORVH�TXDUWHUV�FRPEDW�URXQG� FRQWDLQV� ��� ��� EXFNVKRW� SHOOHWV� VKHDWKHG� LQ� D� SODVWLF� VDERW�� ,W� ZDV� RULJLQDOO\�GHVLJQHG� IRU� WKH� 0��� %ORRSHU�� WR� FRPSHQVDWH� IRU� WKH� 0����$�� SLVWRO� WKDW� JUHQDGLHUV�FDUULHG�DV�D�VHFRQGDU\�ZHDSRQ��+RZHYHU��HYHQ�ILULQJ�RQH�RI�WKHVH�URXQGV�RII�HYHU\�IHZ�VHFRQGV� ZDVQ
W� VXIILFLHQW� FRPSHQVDWLRQ� IRU� WKH� ODFN� RI� DQ� DXWRPDWLF� ZHDSRQ� LQ� WKH�JUHQDGLHU
V�KDQGV��%XW� WKDW�ZDVQ
W�TXLWH� WKH�GHDWK�NQHOO� IRU� WKLV�PXQLWLRQ��7KH�86�$UP\�XVHV�VKRWJXQV� DV� WKHLU� SULPDU\� GRRU� �� URRP�EUHDFKLQJ� WRRO� LQ� XUEDQ�ZDUIDUH� VFHQDULRV���7KH� VKRWJXQV� LVVXHG� DUH� HDVLO\� FDSDEOH� RI� FRPSOHWHO\� GHVWUR\LQJ� WKH� HQWLUH� GRRU� NQRE�DVVHPEOH� LQ� PRVW� GRRUV� ZLWK� D� VLJQOH� VKRW�� 7KH� 0���� FDQ� EH� FDSDEOH� RI� WKH� VDPH�EUHDFKLQJ�FDSDFLW\�
0������0������0������0�����6WDU�3DUDFKXWH�)ODUH7KH� 0����:KLWH�6WDU� 3DUDFKXWH�)ODUH� LV� WKH�SULPDU\�LOOXPLQDWLRQ� IODUH�IRU� WKH� 0�����)LUHG�LQWR�WKH�DLU���EXUVWLQJ�� DW� DQ�DOWLWXGH RI� ����IHHW�� WKH� IODUH�GHSOR\V� D� SDUDFKXWH� DW� LWV� DSH[� DQG� LJQLWHV� WKH� LOOXPLQDQW� ILOO�� 7KH�URXQG�ZLOO� WKHQ� GHVFHQG� DW� D� UDWH� RI� URXJKO\� ��PHWHUV� SHU� VHFRQG��EXUQLQJ�IRU����VHFRQGV�EHIRUH�WKH�LOOXPLQDQW�LV�FRPSOHWHO\�FRQVXPHG��,W� LV� DOVR� XVHG� IRU� VLJQDOOLQJ�� 7KH� 0���� LOOXPLQDWHV� LQ� ZKLWH��$GGLWLRQDOO\�� WKHUH� LV� DOVR� WKH� 0���� *UHHQ� 6WDU� 3DUDFKXWH� )ODUH�ZKLFK�LOOXPLQDWHV�LQ�JUHHQ��7KH�0����5HG�6WDU�3DUDFKXWH�)ODUH��DQG�WKH�0����2UDQJH�6WDU�3DUDFKXWH�)ODUH�

0XQLWLRQ 0���7\SH :3'LUHFW�)LUH�5DQJH ���P,QGLUHFW�)LUH�5DQJH ����P:HLJKW ������NJ3HQHWUDWLRQ �%ODVW�5DGLXV ��P

0XQLWLRQ 0���7\SH :3$%'LUHFW�)LUH�5DQJH ���P,QGLUHFW�)LUH�5DQJH ����P:HLJKW ����� NJ3HQHWUDWLRQ �%ODVW�5DGLXV ��P

0XQLWLRQ 0���7\SH :3$%'LUHFW�)LUH�5DQJH ���P,QGLUHFW�)LUH�5DQJH ����P:HLJKW ������NJ3HQHWUDWLRQ �%ODVW�5DGLXV ��P

0XQLWLRQ 0���7\SH :3$%'LUHFW�)LUH�5DQJH ���P,QGLUHFW�)LUH�5DQJH ����P:HLJKW ������NJ3HQHWUDWLRQ �%ODVW�5DGLXV ��P
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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�����*UHQDGH�/DXQFKHU $&& �� � 0 ��PP � � ��� 95 � ���� ���� ����0����3,�/RQJ $&& �� � 0 ��PP � � ��� 95 � ��� ���� ����0����3,�6KRUW $&& �� � 0 ��PP � � ��� 95 � ���� ���� ����0����+(�*UHQDGH � � � 0 �'����P � � � 95 ��� � ���� ���0��� � � � 0 �'����P � � � 95 ��� � ���� ���0��� � � � 0 �'����P � � � 95 ��� � ���� ���0��� � � � 0 �'����P � � � 95 ��� � ���� ���0����+($%�*UHQDGH � � � 0 �'����P � � � 95 ��� � ���� ���0����+('3�*UHQDGH � �� � 0 ��PP���'����P � � � 95 ��� � ���� ���0����:3�*UHQDGH � � � 0 �'�����P � � � 95 ��� � ���� ���0����:3$%�*UHQDGH � � � 0 �'�����P � � � 95 ��� � ���� ���0����0XOWLSOH�3URMHFWLOH � �� � 0 �'�� � � � 95 ��� � ���� ���0������0������0������0����6WDU�3DUDFKXWH�)ODUH � �� � 0 � � � � 95 ��� � ���� ���6SHFLDO�5XOHV

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ0�����*UHQDGH�/DXQFKHU � � � � 66 � 6P ��OE �� 0LO�����0����3,�/RQJ � � � � 66 � 6P ��OE �� 0LO�����0����3,�6KRUW � � � � 66 � 6P ��OE �� 0LO�����0����+(�*UHQDGH �G�����
 � VODVKLQJ ��� � � 6P ����OE � 0LO�����0��� �G�����
 � VODVKLQJ ��� � � 6P ����OE � 0LO�����0��� �G�����
 � VODVKLQJ ��� � � 6P ����OE � 0LO�����0��� �G�����
 � VODVKLQJ ��� � � 6P ����OE � 0LO�����0����+($%�*UHQDGH �G�����
 � VODVKLQJ ��� � � 6P ����OE � 0LO�����0����+('3�*UHQDGH �G�����
 � VODVKLQJ ��� � � 6P ����OE � 0LO�����0����:3�*UHQDGH �G�����
 � ILUH ��� � � 6P ����OE � 0LO�����0����:3$%�*UHQDGH �G�����
 � ILUH ��� � � 6P ����OE � 0LO�����0����0XOWLSOH�3URMHFWLOH �G� �� EDOOLVWLF ��� � � 6P ����OE � 0LO�����0������0������0������0����6WDU�3DUDFKXWH�)ODUH � � � ��� � � 6P ����OE � 0LO�����6SHFLDO�5XOHV 7KH�+('3�JUHQDGH�KDV�D�3(1����PHDQLQJ�LW�LJQRUHV���SRLQW�RI�KDUGQHVV�ZKHQ�ILUHG�DW�D�YHKLFOH�

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV0�����*UHQDGH�/DXQFKHU � 66 � )DLU � ����0����3,�/RQJ � 66 � )DLU � ����0����3,�6KRUW � 66 � )DLU � ����0����+(�*UHQDGH � � )DLU )DLU � ���0��� � � )DLU )DLU � ���0��� � � )DLU )DLU � ���0��� � � )DLU )DLU � ���0����+($%�*UHQDGH � � )DLU )DLU � ���0����+('3�*UHQDGH � � )DLU )DLU � ���0����:3�*UHQDGH � � )DLU )DLU � ���0����:3$%�*UHQDGH � � )DLU )DLU � ���0����0XOWLSOH�3URMHFWLOH � � )DLU )DLU � ���0������0������0������0����6WDU�3DUDFKXWH�)ODUH � � )DLU )DLU � ���6SHFLDO�5XOHV
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$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV0�����*UHQDGH�/DXQFKHU � � � � � � � � ���� ����0����3,�/RQJ � � � � � � � � ���� ����0����3,�6KRUW � � � � � � � � ���� ����0����+(�*UHQDGH �G� 3�/ �� � � ��� � � ���� ���0��� �G� 3�/ �� � � ��� � � ���� ���0��� �G� 3�/ �� � � ��� � � ���� ���0��� �G� 3�/ �� � � ��� � � ���� ���0����+($%�*UHQDGH �G� 3�/ �� � � ��� � � ���� ���0����+('3�*UHQDGH �G����� 3�/ �� � � ��� � � ���� ���0����:3�*UHQDGH 1RWH 3�/ �� � � ��� � � ���� ���0����:3$%�*UHQDGH 1RWH 3�/ �� � � ��� � � ���� ���0����0XOWLSOH�3URMHFWLOH �G� 3�/ �� � � ��� � � ���� ���0������0������0������0����6WDU�3DUDFKXWH�)ODUH � � �� � � ��� � � ���� ���6SHFLDO�5XOHV� 0���� DQG� 0���� JUHQDGHV� SURGXFH� SHQHWUDWLQJ� IUDJPHQWV� RI� SKRVSKRURXV�� 7KHVH� JUHQDGHV� SURGXFH� �G�� GDPDJH� LQLWLDOO\��+RZHYHU��DV�WKH�:3�FRPEXVWV��LW�ZLOO�FRQWLQXH�GRLQJ�GDPDJH�WR�WKH�YLFWLPV�IRU�XS�WR�DQ�KRXU�� �2YHU�WKH�QH[W�WKUHH�URXQGV��WKH�GDPDJH�ZLOO�EH���G��SHU�URXQG��$IWHU�WKDW��WKH�FRPEXVWLRQV�VORZV�WR�D�VORZ�EXUQLQJ��ZKLFK�ZLOO�GR��G��SHU����PLQXWHV�IRU�XS�WR�DQ�KRXU��7R�GHWHUPLQH�KRZ� ORQJ�LW�FRQWLQXHV��GLYLGH�WKH�RULJLQDO�GDPDJH� IURP�WKH�JUHQDGH�E\���DQG�URXQG�XS��7KLV�JLYHV�\RX�WKH�QXPEHU�RI����PLQXWH�SHULRGV�WKH�EXUQLQJ�ZLOO�FRQWLQXH�
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'XULQJ� WKH� 9LHWQDP� :DU�� WKH� 8QLWHG� 6WDWHV�PLOLWDU\� ZDV� SODJXHG� E\� WKH� IODZV� RI� LWV�PHGLXP�PDFKLQH�JXQV�� WKH� 0���� 0����� DQG� 0���� :KHQ� WKHVH� ZHDSRQV�ZHUH��VHOHFWHG� WR�UHSODFH� WKHLU�:RUOG�:DU�,,�SUHGHFHVVRUV�LQ�WKH�����¶V��WKH\�ZHUH�QRW�FRPEDW�SURYHQ�DQG�VHHPHG�WR�EH�SHUIHFWO\�VXLWDEOH�ZHDSRQV��2QO\�DIWHU�WKH�8QLWHG�6WDWHV�IXOO\� HQWHUHG� WKH� 9LHWQDP� :DU� GLG� WKH� IODZV� EHFRPH�DSSDUHQW�� :LWK� WKH� 0���� WKH� PDMRU� SUREOHPV� LQYROYHG�RYHUKHDWLQJ� DQG� GHVLJQ� IODZV� WKDW� PDGH� EDUUHO� FKDQJHV�LPSRVVLEOH� ZLWKRXW� DVVLVWDQFH�� 7KH� 0��� DQG� 0�����YHKLFXODU�PDFKLQH�JXQV�XVHG�LQ�FRD[LDO�DQG�SLQWOH�PRXQWV�RQ� JURXQG� YHKLFOHV� DQG� LQ� DLUFUDIW�� ZRUH� RXW� DQG� TXLFNO\�EURNH� GRZQ� DW� VXFK� D� KLJK� UDWH� WKDW� UHSODFHPHQW� SDUWV�FRXOG�QRW�EH�UHOLDEO\�VXSSOLHG��0���WDQN�SODWRRQV�IUHTXHQWO\�ZHUH�IRUFHG�WR��EXLOG�RQH� IXQFWLRQDO�0���RXW�RI�WKH� ILYH�RU�VR�LQRSHUDEOH�0��V�LQ�WKH�XQLW��WKHQ�VZDS�WKDW�RQH�ZRUNLQJ�ZHDSRQ� IURP� WDQN� WR� WDQN� GXULQJ� SUDFWLFH� PDQHXYHUV��1HHGOHVV� WR� VD\�� WKLV� ZDV� XQDFFHSWDEOH�� HYHQ� DIWHU� WKH�0��� ZDV� UHGHVLJQHG� DV� WKH� 0��(�� DQG� UHFODVVLILHG� WKH�0���� GXH� WR� LWV� ODFN� RI� SDUWV� LQWHUFKDQJHDELOLW\� ZLWK� WKH�ROGHU�0��V�%\�������WKH�GHILFLHQFLHV�RI�WKHVH�PDFKLQH�JXQV�OHDG�WR�D�FRPSHWLWLRQ�WR�UHSODFH�WKHP��,QYROYHG�LQ�WKLV�WKUHH�\HDU� SURJUDP� ZHUH� WKH� )1� 0$*� ���� 6DFR� 0��(��� +	.�0*���%ULWLVK�/�$��YDULDQW�RI�WKH�)1�0$*�����)UHQFK�$$7�1)�� �YHKLFXODU� YHUVLRQ� RI� WKH� $$7� ����� &DQDGLDQ� &���%URZQLQJ� 0����$�� UHFKDPEHUHG� WR� WKH� ����PP� 1$72�FDUWULGJH��DQG�DPD]LQJO\�HQRXJK��WKH�6RYLHW�3.0��:LWKLQ�D�\HDU��DOO�EXW�WKH�0$*����DQG 0��(��ZHUH�HOLPLQDWHG��7KH�SURJUDP� UHTXLUHG� ERWK� 05%6� �0HDQ� 5RXQGV� %HIRUH�6WRSSDJH�� DQG� 05%)� �0HDQ� 5RXQGV� %HIRUH� )DLOXUH��VWDQGDUGV�WR�EH�PHW��7KH�$UP\�UHTXLUHG�WKH�0%56�RI�����URXQGV� DQG� 05%)� RI� ������ URXQGV�� EXW� SUHIHUUHG� WKH�ZHDSRQV� UHDFK� ������ URXQGV� IRU� WKH� 05%6� DQG� ������URXQGV IRU� WKH� 05%)�� 7KH� IODZHG� 0���� PDQDJHG� DQ�05%6�RI����� URXQGV�DQG�DQ�05%)�RI�������URXQGV��7KH�0��(��PDQDJHG�DQ�05%6�RI�����URXQGV�DQG�DQ 05%)�RI������� URXQGV�� 7KH�0$*����PDQDJHG� DQ�05%6�RI� ������URXQGV� DQG� DQ�05%)�RI� ������ URXQGV�� IDU� H[FHHGLQJ� WKH�GHVLUHG ³GUHDP�VKHHW´�VSHFLILFDWLRQV�DQG�SURYLQJ� LWVHOI� WKH�PRVW� UHOLDEOH� ZHDSRQ� DYDLODEOH�� 2QFH� WKH� RUGHU� ZDV�SODFHG�� WKH� ILUVW� ������� ZHDSRQV� ZHUH� LPSRUWHG� IURP�%HOJLXP�� ZKLOH� HYHU\� ZHDSRQ� PDQXIDFWXUHG� IRU� WKH� 'R'�VLQFH�KDV�EHHQ�PDQXIDFWXUHG�LQVLGH�WKH�8QLWHG�6WDWHV�7KH�0����FDPH�DORQJ�LQ�������LQLWLDOO\�DV�SDUW�RI�WKH� VWDQGDUG� DUVHQDO� RI� WKH� EUDQG� QHZ�0�� $EUDPV�0DLQ�%DWWOH�7DQN��7KH�0����ZDV�D�GUHDP� LQ� FRPSDULVRQ� WR� LWV�LPPHGLDWH�SUHGHFHVVRUV��DQG�UDSLGO\�EHFDPH�WKH�VWDQGDUG�����PP�PHGLXP�JHQHUDO�SXUSRVH�PDFKLQH�JXQ�IRU�XVH�RQ�DOO� YHKLFOHV�� $VWRQLVKLQJO\�� WKH� 0���¶V� GHVLJQ� LV� DFWXDOO\�ROGHU�WKDQ�WKH�0��V�DQG�0���V�WKDW�LW�UHSODFHG��7KH�0����LV� NQRZQ� WR� WKH� UHVW� RI� WKH� ZRUOG¶V� PLOLWDULHV� DV� WKH� )1�+HUVWDO� 0$*� ���� RU� 0LWUDLOOHXVH� G¶$SSXL� *HQHUDO� PRGHO������� &KRRVLQJ� WKH� 0$*� ��� ZDVQ¶W� D� VLPSOH� SURFHVV�� LW�FRPSHWHG� IRU� D� QXPEHU� RI� \HDUV� DJDLQVW� D�ZLGH� UDQJH� RI�PHGLXP�FDOLEHU�PDFKLQH�JXQV� IURP�DURXQG�WKH�ZRUOG��1RU�KDV� WKH�8QLWHG�6WDWHV� VLPSO\� VHWWOHG� IRU� WKH�ZHDSRQ� WKH\�FKRVH� LQ� ������ ,W� KDV� HYROYHG� RYHU� WLPH�� JRLQJ WKURXJK� D�QXPEHU� RI� LPSURYHPHQWV�� 7KH� ILUVW� LPSURYHPHQW� ZDV� WKH�0���&�� 7KH� 0���� IHHGV� IURP� WKH� OHIW� DQG� HMHFWV� ULJKW��ZKLOH�WKH�0���&�IHHGV�IURP�WKH�ULJKW�DQG�HMHFWV�OHIW��$V�WKH�0����ZDV�UHWURILWWHG�LQWR�ROGHU�YHKLFOHV�WKDW�XVHG�WKH�0���RU� 0����� WKH� IHHG GLUHFWLRQ� RI� WKH� 0���� FDXVHG� VRPH�SUREOHPV��:LWK�WKH�KLJK�OHYHO�RI�SDUWV�LQWHUFKDQJHDELOLW\��DOO�ZHDSRQV�RI�WKH�0����IDPLO\�FDQ�EH�FRQYHUWHG�WR�WKLV�ULJKW�KDQG�IHHG�ZLWK�SDUWV�IURP�WKH�0���&��7KDW�ZDVQ¶W�WKH�HQGRI�WKH�YHKLFOH�PRXQWHG�0���¶V��7R�ILW�SLQWOH�PRXQWV��WKH\�GHSOR\HG�WKH�0���(���ZKLFK�LV�ILWWHG�ZLWK�D�WULJJHU�DVVHPEO\�ZLWK�VSDGH�JULSV�DQG�D�FDUU\�KDQGOH��&ORVH�LQ�GHVLJQ�WR�WKH�0���(��LV�WKH�0���'��GHVLJQHG�IRU�PRXQWLQJ�LQ�KHOLFRSWHUV�DV�D�GRRU�JXQQHU�NLW��$QG�RI�FRXUVH��WKH�86�1DY\�QHHGHG�LWV�RZQ�SLQWOH�PRXQWHG�YHUVLRQ�IRU�XVH�DERDUG�VPDOO�ZDWHUFUDIW�DQG�LW�KDG�WR�EH�XQLTXH�IURP�WKH�UHVW��8QOLNH�WKH�RWKHU�EUDQFKHV�RI� WKH� PLOLWDU\�� ZKR� KDG� SXUFKDVHG� FRQILJXUDWLRQV� GHYHORSHG� E\� )1� +HUVWDO�� WKH� 1DY\� EXLOW� LWV� RZQ� YDULDQW� RI� WKH� ZHDSRQ� IURP� SDUWV� LW�SXUFKDVHG��UDWKHU�WKDQ�EX\LQJ�FRPSOHWH�ZHDSRQV��7KH�0���1�XVHV�WKH�EDUUHO�RI�WKH�'�DQG�*�PRGHOV��WKH�SLVWRO�JULS�WULJJHU�DVVHPEOH�RI�WKH�%�DQG�*�PRGHOV��DQG�WKH�EXWWVWRFN�DQG�EXIIHU�DVVHPEO\�RI�WKH�0���%��+RZHYHU��)1�+HUVWDO�DGGHG�WKH�0���1�WR�LWV�SURGXFW�OLQH�RQ�DQ�XQRIILFLDO�EDVLV���$V�WKH�ZDU�RQ�WHUURULVP�UDPSHG�XS��WKH�86�$UP\¶V�7DQN�$XWRPRWLYH�DQG�$UPDPHQWV�&RPPDQG�LVVXHG�D�FRQWUDFW�WR�VXSSO\�WR�GHOLYHU�����0���1V�EHWZHHQ�'HFHPEHU������DQG�1RYHPEHU������DV�DQ�XUJHQW�UHTXLUHPHQW�

:HDSRQ 0������0����&0DQXIDFWXUHU )1�+HUVWDO <HDU �����1DWLRQ %HOJLXP��8QLWHG�6WDWHV&DOLEHU �����[���PP�1$72 0DJV ����%HOW$FFXUDF\ *URXS �����FP�#�����P 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ������PP %XUVW �5DQJH (IIHFWLYH ����P $XWR ���0D[� �����P &\FOLF ����
1RWHV 0����IHHG�OHIW��HMHFWV�ULJKW��0���&�IHHGV�ULJKW��HMHFWV�OHIW��/RDGHG�ZHLJKW�UHIOHFWV�D�����URXQG�EHOW�������NJ���(JUHVV�NLW�DGGV�����NJ�DQG�H[WHQGV�WKH�ZHDSRQ¶V�OHQJWK�WR������PP�
:HDSRQ 0����'0DQXIDFWXUHU )1�+HUVWDO <HDU �����1DWLRQ %HOJLXP��8QLWHG�6WDWHV&DOLEHU �����[���PP�1$72 0DJV ����%HOW$FFXUDF\ *URXS �����FP�#�����P 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ������PP %XUVW �5DQJH (IIHFWLYH ����P $XWR ���0D[� �����P &\FOLF ����
1RWHV /RDGHG�ZHLJKW�UHIOHFWV�D�����URXQG�EHOW�LQ�DQ�DPPXQLWLRQ�ER[�WKDW�FOLSV�WR�WKH�VLGH�RI�WKH ZHDSRQ�������NJ���(JUHVV�NLW�DGGV�����NJ�DQG�H[WHQGV�WKH�ZHDSRQ¶V�OHQJWK�WR������PP�
:HDSRQ 0����%0DQXIDFWXUHU )1�+HUVWDO <HDU �����1DWLRQ %HOJLXP��8QLWHG�6WDWHV&DOLEHU �����[���PP�1$72 0DJV ����%HOW$FFXUDF\ *URXS �����FP�#�����P 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ������PP %XUVW �5DQJH (IIHFWLYH ����P $XWR ���0D[� �����P &\FOLF ����1RWHV /RDGHG�ZHLJKW�UHIOHFWV�D�����URXQG�EHOW�
:HDSRQ 0����*0DQXIDFWXUHU )1�+HUVWDO <HDU �����1DWLRQ %HOJLXP��8QLWHG�6WDWHV&DOLEHU �����[���PP�1$72 0DJV ����%HOW$FFXUDF\ *URXS �����FP�#�����P 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ������PP %XUVW �5DQJH (IIHFWLYH ����P $XWR ���0D[� �����P &\FOLF ����1RWHV /RDGHG�ZHLJKW�UHIOHFWV�D�����URXQG�EHOW��
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:HDSRQ 0����10DQXIDFWXUHU )1�+HUVWDO <HDU �����1DWLRQ %HOJLXP��8QLWHG�6WDWHV&DOLEHU �����[���PP�1$72 0DJV ����%HOW$FFXUDF\ *URXS �����FP�#�����P 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ������PP %XUVW �5DQJH (IIHFWLYH ����P $XWR ���0D[� �����P &\FOLF ����1RWHV /RDGHG�ZHLJKW�UHIOHFWV�D�����URXQG�EHOW��:HDSRQ 0����(�0DQXIDFWXUHU )1�+HUVWDO <HDU �����1DWLRQ %HOJLXP��8QLWHG�6WDWHV&DOLEHU �����[���PP�1$72 0DJV ����%HOW$FFXUDF\ *URXS �����FP�#�����P 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ������PP %XUVW �5DQJH (IIHFWLYH ����P $XWR ���0D[� �����P &\FOLF ����
1RWHV /RDGHG�ZHLJKW�UHIOHFWV�D�����URXQG�EHOW�LQ�DQ�DPPXQLWLRQ�ER[�WKDW�FOLSV�WR�WKH�VLGH�RI�WKH�ZHDSRQ�������NJ���(JUHVV�NLW�DGGV�����NJ�DQG�H[WHQGV�WKH�ZHDSRQ¶V�OHQJWK�WR������PP�:HDSRQ 0$*���0DQXIDFWXUHU )1�+HUVWDO <HDU �����1DWLRQ %HOJLXP&DOLEHU �����[���PP�1$72 0DJV ����%HOW$FFXUDF\ *URXS �����FP�#�����P 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ������PP %XUVW �5DQJH (IIHFWLYH ����P $XWR ���0D[� �����P &\FOLF ����1RWHV /RDGHG�ZHLJKW�UHIOHFWV�D�����URXQG�EHOW��:HDSRQ .VS�����0DXVHU0DQXIDFWXUHU )1�+HUVWDO <HDU ����1DWLRQ %HOJLXP��IRU�6ZHGHQ�&DOLEHU ����[����PP�0DXVHU 0DJV ���%HOW$FFXUDF\ *URXS �����FP�#�����P 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ���NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ������PP %XUVW �5DQJH (IIHFWLYH ����P $XWR ���0D[� �����P &\FOLF ����1RWHV /RDGHG�ZHLJKW�UHIOHFWV�D����URXQG�EHOW��

:KLOH�WKH�0����ZDV�RULJLQDOO\�D�SXUHO\�YHKLFOH�PRXQWHG� ZHDSRQ� V\VWHP�� WKH� ZHDSRQ� KDG� DQ�XQSUHFHGHQWHG�PRGXODULW\�� DOORZLQJ� )1� WR� DOVR� SURYLGH�DQ� ³HJUHVV� NLW´�� 7KLV� LV� D� EDJ� RI� FRQYHUVLRQ� SDUWV� WKDW�DOORZV�D�YHKLFOH�FUHZ�WR�DEDQGRQ�WKHLU�YHKLFOH��EXW�WDNH�WKH� 0���� ZLWK� WKHP� DQG� XVH� LW� DV� D� IOH[LEOH� PHGLXP�PDFKLQH� JXQ� LQ� D� VHOI�GHIHQVH� UROH�� 7KH� HJUHVV� NLW�FRQVLVWV�RI�D�EXWWVWRFN��WULJJHU�DVVHPEO\�SLVWRO�JULS��DQG�ELSRG�� 7KLV� HJUHVV� NLW� HYHQWXDOO\� OHDG� WR� WKH� 0����EHFRPLQJ� DQ� LQIDQWU\� ZHDSRQ� LQ� WKH� ����¶V�� 7KH� 8�6��$UP\� ZDV� WKH� ILUVW� WR� DGRSW� DQ� LQIDQWU\� YHUVLRQ� RI� WKH�0����� GHVLJQDWHG� DV� WKH� 0���%�� 7KLV� YHUVLRQ� RI� WKH�0���� LV� ILWWHG� ZLWK� D� IRUHDUP� JULS� DVVHPEO\�� FRPSOHWH�ZLWK� D� KHDW� VKLHOG� EDUUHO� VKURXG�� FDUU\� KDQGOH�� WULJJHU�DVVHPEO\�ZLWK�SLVWRO�JULS��%XWWVWRFN�ZLWK�K\GUDXOLF�UHFRLO�EXIIHU��DQG�D�KHIW\�ELSRG��7KH�0DULQHV�� ODWH�LQ�DGRSWLQJ�WKH� 0���� IRU� WKHLU� LQIDQWU\�� RSWHG� IRU� WKH� ZHDSRQ�GHVLJQDWHG� WKH�0���*��D� OLJKWHU�YHUVLRQ�RI� WKH� LQIDQWU\�PRGHO�WKDW�KDV�QR�KHDW�VKLHOG�HQVKURXGLQJ�WKH�EDUUHO�RU�EXIIHU�� DQG� LV� ILWWHG� ZLWK� DQ� DGDSWHU� IRU�PRXQWLQJ� QLJKW�YLVLRQ�HTXLSPHQW�7KH�ELSRG�LV�XVHG�LQ�HLWKHU�WKH�RSHQ�RU�IROGHG� SRVLWLRQ� DV� D� IRUH� JULS� LQ� WKH� VWHDG� RI� WKH� KHDW�JXDUG�IRUHDUP�DVVHPEO\�RI�WKH�0���%�7KLV�PD\�VRXQG� OLNH�D� ORW�RI�YDULDQWV��EXW� LW� LV�PRUH�D�PDWWHU�RI�PRGXODULW\��6RPHRQH�FRXOG� VFURXQJH�EDWWOHILHOG�UXLQV��SXOO�WKH�UHFHLYHU�RI�DQ�0���&��ILW�LW�ZLWK�WKH�VSDGH�JULS�WULJJHU�DVVHPEO\�RI�DQ�0���'��WKH�EDUUHO�RI�DQ�0�����WKH�ELSRG�RI�DQ�0���%�DQG�WKH�QLJKW�YLVLRQ�DGDSWHU� RI� WKH� 0���*�� $W� WKH� ZHDSRQ¶V� FRUH� LV� D�UHFHLYHU� DVVHPEO\� ILOOHG� ZLWK� WKH� DFWLRQ� RI� WKH� 0�����%URZQLQJ� $XWRPDWLF� 5LIOH�� IOLSSHG� XSVLGH� GRZQ� DQG�DGDSWHG� WR� D� EHOW� IHHG� PHFKDQLVP�� 7R� WKLV� UHFHLYHU��HYHU\WKLQJ� HOVH� LV� DWWDFKHG�� WKH� WULJJHU� DVVHPEO\� ZLWK�JULS��EDUUHOV��JDV�WXEH��IHHG�PHFKDQLVP��VLJKWLQJ�V\VWHP�DGDSWHUV�� 7KH� ZHDSRQ� LV� PDGH� RI� DV� PDQ\� VWHHO�VWDPSLQJV� DQG� SUHVVHG� SDUWV� DV� SRVVLEOH�� JUHDWO\�UHGXFLQJ� WKH�FRVW�EXW� UHVXOWLQJ� LQ�DQ�DQJXODU��EXVLQHVV�OLNH� DSSHDUDQFH�� 7KH� ZHDSRQ� LV� DOVR� KHDY\� RQ� WKH�FKURPH�SODWLQJ��ZLWK�WKH�LQVLGH�RI�WKH�UHFHLYHU��WKH�EDUUHO�OLQLQJ��DQG�VHYHUDO�RWKHU�LQWHUQDO�FRPSRQHQWV�SODWHG�ZLWK�FKURPH�WR�EHWWHU�ZLWKVWDQG�WKH�IRXOLQJ�DQG�ZHDU�DQG�WHDU�RI� ILULQJ�� &KDPEHUHG� WR� 1$72¶V� ����PP� FDOLEHU�� WKH�0���� RQ� DYHUDJH� ILUHV� ������� URXQGV� RI� DPPXQLWLRQ�EHIRUH� LW� VXIIHUV� D� SDUWV� IDLOXUH�� DFFRUGLQJ� WR� WKH�PDQXIDFWXUHU�� %HLQJ� ULYHWHG� DQG� ZHOGHG�� WKH� UHFHLYHU�LWVHOI�EHJLQV� IDLOLQJ�DURXQG�������� URXQGV��7KH�JXQ�ZLOO�FRQWLQXH� RSHUDWLQJ� DW� WKLV� SRLQW�� XQWLO� DW� VRPH� SRLQW�EHWZHHQ� ������� DQG� �������� URXQG� ILUHG�� WKH� ULYHWHG�VLGH�SODWH�IDLOV�DQG�WKH�HQWLUH�DFWLRQ�HMHFWV�LWVHOI�RXW�WKH�VLGH� RI� WKH� UHFHLYHU� ZLWK� WKH� QH[W� URXQG� ILUHG�� 7KLV�SDUWLFXODU�SUREOHP�EHFDPH�DSSDUHQW�LQ�WKH�����¶V�GXULQJ�WKH� FLYLO� ZDUIDUH� DQG� UHEHOOLRQ� LQ� (O� 6DOYDGRU�� ZKHUH�ZHDSRQ�PDLQWHQDQFH�WRRN�WKH�EDFN�VHDW�RQ�WKH�EXV�7KH�0���%�DQG�0���*�ZHDSRQV�XVHV�D�ORQJ�VWURNH�SLVWRQ�JDV�V\VWHP�ZLWK� WZR�UHJXODWRU�VHWWLQJV� IRU�����DQG���� USP�F\FOLF�VHWWLQJV��7KHVH�VHWWLQJV�DUH�QRW�PHDQW� WR�VHOHFW�D�UDWH�RI�ILUH� IRU�FRPEDW��EXW� LQVWHDG�WR�FRPSHQVDWH� IRU� WKH� IRXOLQJ� DQG� GHEULV� WKDW� EXLOGV� XS�LQVLGH�WKH�ZHDSRQ�LQ�FRPEDW��6ZLWFKLQJ��WKH�VHWWLQJ�WDSV�PRUH�JDV�DV�WKH�JXQ�ILUHV��WR�WKH�KLJKHU�UDWH�RI�ILUH�WDSV�PRUH�JDV�IURP�WKH�ILULQJ�RI�D�URXQG��DOORZLQJ�WKH�JXQ�WR�RYHUFRPH�WKH�MDPPLQJ�SUREOHPV�WKDW�FRXOG�RFFXU�IURP�IRXOLQJ�LQ�WKH�JXQ��7KH�0���1�XVHV�D�VOLJKWO\�GLIIHUHQW�UHJXODWRU�ZLWK�����DQG�����USP�VHWWLQJV��7KH�YHKLFOH�PRXQWHG�0���V�DQG�0���&V�XVH�D�GLIIHUHQW�JDV�V\VWHP�WKDW�GRHV�QRW�YHQW�DQ\�JDV�RXW�RI�WKH�JXQ�DV�H[KDXVW��ZKLFK�ZRXOG�TXLFNO\�FUHDWH�D�SRWHQWLDOO\� OHWKDOO\�FRQWDPLQDWHG�HQYLURQPHQW LQVLGH�D�YHKLFOH�$OO�JDV�JHQHUDWHG�E\�WKH�JXQ�YHQWV�RXW�WKH�EDUUHO��7KH�JDV�UHJXODWRU�RQ�WKLV�V\VWHP�SURYLGHV�WKUHH�VHWWLQJV��DOORZLQJ�WKH�JXQQHU�WR�VHOHFW�D�UDWH�RI�ILUH�RI�HLWKHU�����������RU�����URXQGV�SHU�PLQXWH�7KH�0DULQHV� SD\� ������� IRU� WKHLU�0���*V�� ZKLOH� WKH� YDVW� UHDUPDPHQW� SURJUDP�RI� WKH�8�6��$UP\� WR� ILW� WKH�0���� RQ� LWV� WHQV� RI�WKRXVDQGV�RI�YHKLFOHV�DV�ZHOO�DV�UHSODFLQJ�WKRXVDQGV�RI�0���*30*V�DOORZHG�WKHP�WR�SXUFKDVH�WKH�EXON�RI�WKHLU�0����PRGHOV�DW�D�SULFH�RI���������$UP\�UHSODFHPHQW�FRVWV��KRZHYHU��DUH�DV�KLJK�DV�WKH�0DULQHV�DW�WKLV�SRLQW��DW��������
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:HDSRQ /�$��*HQHUDO�3XUSRVH�0DFKLQHJXQ0DQXIDFWXUHU 5R\DO�2UGLQDQFH�3/& <HDU ����1DWLRQ *UHDW�%ULWDLQ&DOLEHU �����[���PP�1$72 0DJV ����%HOW$FFXUDF\ *URXS �����FP�#�����P 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\ �����-:HLJKW (PSW\ �����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ������PP %XUVW �5DQJH (IIHFWLYH ����P $XWR ���0D[� �����P &\FOLF ����
1RWHV /RDGHG�ZHLJKW�UHIOHFWV�D�����URXQG�EHOW�RI�%ULWLVK�PDQXIDFWXUH��ZKLFK�ZHLJKV������NJ��FRPSDUHG�WR�WKH������NJ�RI�WKH�$PHULFDQ�HTXLYDOHQW���
:HDSRQ &��*HQHUDO�3XUSRVH�0DFKLQHJXQ0DQXIDFWXUHU )1�+HUVWDO <HDU ����1DWLRQ 8�6���IRU�&DQDGD�&DOLEHU �����[���PP�1$72 0DJV ����%HOW$FFXUDF\ *URXS �����FP�#�����P 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\ �����-:HLJKW (PSW\ ���NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ������PP %XUVW �5DQJH (IIHFWLYH ����P $XWR ���0D[� �����P &\FOLF ����1RWHV /RDGHG�ZHLJKW�UHIOHFWV�D�����URXQG�EHOW��ZKLFK�ZHLJKV�����NJ��

2I�WKH�PDQ\�YDULDQWV�RI�WKH�0�����WKH�0���*�ILHOGHG�E\�WKH�86�0DULQHV�LV�WKH�FORVHVW�WR�WKH�0$*����DV� LW�ZDV� ILUVW� GHSOR\HG� LQ� ������ 7KHVH�ZHDSRQV�ZHUH�PDGH� RI� DV� PDQ\� SDUWV� PLOOHG� IURP� VROLG� VWHHO� DV�SRVVLEOH�� DV� RSSRVHG� WR� WKH� ODWHU� 3HQWDJRQ�PDQGDWHG�FRVW�FXWWLQJ� PHDVXUHV� WKDW� OHDG� WR� WKH� VWDPSHG� DQG�ZHOGHG� FRPSRQHQWV� FRPPRQ� WRGD\�� 7KH�0$*���� DOVR�XVHV�D�PRUH�DGYDQFHG�H[KDXVW�W\SH�JDV�SLVWRQ�V\VWHP�ZLWK�D�IRXU�SRVLWLRQ�UHJXODWRU�ZKLFK�DOORZV�WKH�UDWH�RI�ILUH�WR� EH� VHW� WR� ���� �IXOO\� RSHQ��� ����� ���� DQG� D� KLJKO\�VWUHVVIXO������ �IXOO\�FORVHG��URXQGV�SHU�PLQXWH��0���V�DUH�PDQXIDFWXUHG� WR�DFFHSW� WKH�86�0���'LVLQWHJUDWLQJ�OLQN� EHOW�� ZKLOH� 0$*� ��V� DUH� PDQXIDFWXUHG� WR� DFFHSW�HLWKHU� WKH� 86� 0��� GLVLQWHJUDWLQJ� OLQN� EHOWV� RU� WKH�*HUPDQ�'0��QRQGLVLQWHJUDWLQJ�EHOW��0RGHOV�PDGH�WR�ILUH�WKH�'0��EHOWV�FDQ�EH PRGLILHG�WR�XVH�WKH�0���EHOWV��EXW�DW�D�FRVW�RI�UHOLDELOLW\�7KH� )1� 0$*� LV� XVHG� E\� D� ZLGH� UDQJH� RI�QDWLRQV�DURXQG� WKH�ZRUOG�� LQFOXGLQJ�PRVW�RI� WKH�QDWLRQV�RI� 1$72�� 0DQ\� RI� WKRVH� QDWLRQV� DOVR� ILHOG� WKHLU� RZQ�YDULDQWV�RI�WKH�ZHDSRQ�DV�ZHOO��7KH� %ULWLVK� GHVLJQDWH� WKH� VHULHV� DV� WKH� /��VHULHV�*HQHUDO�3XUSRVH�0DFKLQH�*XQ��ZKLFK�GXULQJ�WKH�WULDOV�WR�UHSODFH�WKH�0�����SURYHG�LQIHULRU�WR�WKH�VWDQGDUG�0$*�����$IWHU� WKLV� ORVV� LQ� WKH�FRPSHWLWLRQ�� WKH�ZHDSRQ�ZDV�PRGLILHG��SDUWLFXODUO\� WKH� IHHG�PHFKDQLVP�� LQWR� WKH�VXSHULRU� /�$�� YHUVLRQ�� /�$�V� ZHUH� LVVXHG� ZLWK� ����URXQG�EHOWV�RI�DPPXQLWLRQ��ZKLOH�/�$�V�DUH�LVVXHG�ZLWK����URXQG�EHOWV�LQ�DPPXQLWLRQ�ER[HV�WKDW�FOLS�WR�WKH�VLGH�RI WKH�PDFKLQH�JXQ��7KH� &DQDGLDQV� GHVLJQDWH� LW� DV� WKH� &��PDFKLQH� JXQ�� ZKLFK� DUH� YLUWXDOO\� LGHQWLFDO� WR� WKH�0����VHULHV�� JLYLQJ� WKH� &DQDGLDQV� DOPRVW� FRPSOHWH� SDUWV�FRPSDWLELOLW\�ZLWK�8�6��LQYHQWRULHV��7KH�&DQDGLDQV�LVVXH�WKHLU�&��*30*V�ZLWK�����URXQG�DPPXQLWLRQ�EHOWV��6ZHGHQ�GHVLJQDWHV� LW�DV�WKH�.VS�����DQG�ZKHQ�RULJLQDOO\�ILHOGHG� LQ�������XVHG�D�YHUVLRQ�FKDPEHUHG�IRU�WKH�����[���PP�0DXVHU�FDUWULGJH��2QFH�WKH�$.��ZDV�DGRSWHG�DV�WKH�6ZHGLVK�DVVDXOW�ULIOH��WKH�.VS���V�ZHUH�DOO�UHILWWHG�WR�1$72¶V������[���PP�FDUWULGJH��$PPXQLWLRQ�LV�LVVXHG�LQ�EHOWV�RI����URXQGV��XVXDOO\�LQ�DQ�DPPXQLWLRQ�ER[�FRQWDLQLQJ�ILYH�EHOWV�$OO�YHUVLRQV�RI� WKH�)1�0$*�DQG�0����VXIIHU�D�VLQJOH�VHULRXV�SUREOHP� LQ� WKH� IDVKLRQ� LQ�ZKLFK� WKH� ELSRG� LV�DWWDFKHG�XVLQJ�D�SLQ�SDVVLQJ�WKURXJK�WKH�JDV�WXEH��)UHTXHQWO\�RYHUORRNHG��XQOHVV�WKH�ELSRG�DQG�WKLV�SLQ�LV�UHPRYHG��LW�LV� LPSRVVLEOH�WR�FOHDQ�WKH�HQG�RI�WKH�JDV�WXEH�ZKHQ�SHUIRUPLQJ�D�IXOO\�FOHDQLQJ�DQG�JHQHUDO�PDLQWHQDQFH�RI�WKH�ZHDSRQ��'HEULV�ZLOO�EXLOG�XS��HYHQWXDOO\�FORJJLQJ�WKH�HQWLUH�HQG�RI�WKH�JDV�WXEH�DQG�IXVLQJ�DURXQG�WKH�ELSRG�UHWDLQLQJ�SLQ��DGYHUVHO\�DIIHFWLQJ�WKH�ZHDSRQ¶V�SHUIRUPDQFH�DQG�PDNLQJ�LW�YHU\�GLIILFXOW� WR�UHPRYH�WKH�ELSRG�WR�ILQDOO\�FOHDQ�WKH�ZHDSRQ�SURSHUO\�
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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��� +9< �� 1 0 �����1 � ���� 95 ��� ����� ����� �����0���& +9< �� 1 0 �����1 � ���� 95 ��� ����� ����� �����0���' +9< �� 1 0 �����1 � ���� 95 ��� ����� ����� �����0���(� +9< �� 1 0 �����1 � ����

��>$%@�����>$@���������������>&@ 95 ��� ����� ����� �����0���% +9< �� 1 0 �����1 � ���� 95 ��� ���� ���� �����0���* +9< �� 1 0 �����1 � ���� ��>$%@�����>$@����������>&@ 95 ��� ���� ���� �����
0���1 +9< �� 1 0 �����1 � ���� ��>$%@�����>$@����������>&@ 95 ��� ����� ����� �����
0$*��� +9< �� 1 0 �����1 � ���� 95 ��� ����� ����� �����.VS��� 1$72 +9< �� 1 0 �����1 � ��� 95 ��� �� ���� �����.VS����0DXVHU +9< �� 1 0 0����� � ���

��>$%@�����>$@��������������������>&@ 95 ��� ���� ���� �����&��� +9< �� 1 0 �����1 � ���� 95 ��� �� ���� �������/�$� +9< �� 1 0 �����1 � ���� ��>$%@�����>$@����������>&@ 95 ��� ���� ����� �����
6SHFLDO�5XOHV 7\SLFDO�PD[LPXP�HIIHFWLYH�UDQJH�LV�����PHWHUV�IRU�SRLQW�WDUJHW�ILUH�DQG�������PHWHUV�IRU�DUHD�WDUJHW�ILUH� 7KH�ZHDSRQV�FDQ�DOVR�EH�XVHG�WR�SURYLGH�JULG�EDVHG YROXPH�RI�ILUH� LQGLUHFW�ILUH�VXSSRUW�DFFXUDWHO\�WR�D�UDQJH�RI�������PHWHUV�
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ0��� �G�� �� %DOOLVWLF ��� $ ���% /UJ ���OE �� 0LO�����0���& �G�� �� %DOOLVWLF ��� $ ���% /UJ ���OE �� 0LO�����0���' �G�� �� %DOOLVWLF ��� $ ���% /UJ ���� OE �� 0LO�����0���(� �G�� �� %DOOLVWLF ��� $ ���% /UJ �����OE �� 0LO�����0���% �G�� �� %DOOLVWLF ��� $ ���% /UJ �����OE �� 0LO�����0���* �G�� �� %DOOLVWLF ��� $ ���% /UJ �����OE �� 0LO�����0���1 �G�� �� %DOOLVWLF ��� $ ���% /UJ �����OE �� 0LO�����0$*��� �G�� �� %DOOLVWLF ��� $ ���% /UJ �����OE �� 0LO�����.VS��� 1$72 �G�� �� %DOOLVWLF ��� $ ��% /UJ �� OE �� 0LO�����.VS����0DXVHU �G�� �� %DOOLVWLF ��� $ ��% /UJ ���OE �� 0LO�����&��� �G�� �� %DOOLVWLF ��� $ ���% /UJ ���OE �� 0LO�����/�$� �G�� �� %DOOLVWLF ��� $ ���% /UJ ���OE �� 0LO�����6SHFLDO�5XOHV 7\SLFDO�PD[LPXP�HIIHFWLYH�UDQJH�LV�����PHWHUV�IRU�SRLQW�WDUJHW�ILUH�DQG�������PHWHUV�IRU�DUHD�WDUJHW�ILUH� 7KH�ZHDSRQV�FDQ�DOVR�EH�XVHG�WR�SURYLGH�JULG�EDVHG YROXPH�RI�ILUH� LQGLUHFW�ILUH�VXSSRUW�DFFXUDWHO\�WR�D�UDQJH�RI�������PHWHUV�
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV0��� ��� $��& 6XSHUE *UHDW � �����0���& ��� $��& 6XSHUE *UHDW � �����0���' ��� $��& 6XSHUE *UHDW � �����0���(� ��� $��& 6XSHUE *UHDW � �����0���% ��� $��& 6XSHUE *UHDW � �����0���* ��� $��& 6XSHUE *UHDW � �����0���1 ��� $��& 6XSHUE *UHDW � �����0$*��� ��� $��& *UHDW *UHDW � �����.VS��� 1$72 �� $��& *UHDW *UHDW � �����.VS����0DXVHU �� $��& *UHDW *UHDW � �����&��� ��� $��& 6XSHUE *UHDW � �������/�$� ��� $��& 6XSHUE *UHDW � �����6SHFLDO�5XOHV
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$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV
0��� �G��� 3�/ �� �� � ��� ��
 ���� ����� ����� 
0D[LPXP�52)�FDQ�EH�VHW�WR���������RU���0���& �G��� 3�/ �� �� � ��� ��
 ���� ����� ����� 
0D[LPXP�52)�FDQ�EH�VHW�WR���������RU���0���' �G��� 3�/ �� �� � ��� ��
 ���� ����� ����� 
0D[LPXP�52)�FDQ�EH�VHW�WR���������RU���0���(� �G��� 3�/ �� �� � ��� ��
 ���� ����� ����� 
0D[LPXP�52)�FDQ�EH�VHW�WR���������RU���0���% �G��� 3�/ �� �� � ��� ��
 ���� ���� ����� 
0D[LPXP�52)�FDQ�EH�VHW�WR��� RU���0���* �G��� 3�/ �� �� � ��� ��
 ���� ���� ����� 
0D[LPXP�52)�FDQ�EH�VHW�WR��� RU���0���1 �G��� 3�/ �� �� � ��� ��
 ���� ����� ����� 
0D[LPXP�52)�FDQ�EH�VHW�WR��� RU���0$*��� �G��� 3�/ �� �� � ��� ��
 ���� ����� ����� 
0D[LPXP�52)�FDQ�EH�VHW�WR�������������RU���.VS��� 1$72 �G��� 3�/ �� �� � ��� ��
 ��� ���� ����� 
0D[LPXP�52)�FDQ�EH�VHW�WR�������������RU���.VS����0DXVHU �G� 3�/ �� �� � ��� ��
 ��� ���� ����� 
0D[LPXP�52)�FDQ�EH�VHW�WR�������������RU���&��� �G��� 3�/ �� �� � ��� ��
 ���� ���� ������� 
0D[LPXP�52)�FDQ�EH�VHW�WR��� RU���/�$� �G��� 3�/ �� �� � ��� ��
 ���� ����� ����� 
0D[LPXP�52)�FDQ�EH�VHW�WR��� RU���6SHFLDO�5XOHV� 7\SLFDO�PD[LPXP�HIIHFWLYH�UDQJH�LV�����PHWHUV�IRU�SRLQW�WDUJHW�ILUH�DQG�������PHWHUV�IRU�DUHD�WDUJHW�ILUH� 7KH�ZHDSRQV�FDQ�DOVR�EH�XVHG�WR�SURYLGH�JULG�EDVHG YROXPH�RI�ILUH� LQGLUHFW�ILUH�VXSSRUW�DFFXUDWHO\�WR�D�UDQJH�RI�������PHWHUV�
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:LWK�WKH�UHWLUHPHQW�RI�WKH�����FDOLEHU�%URZQLQJ�$XWRPDWLF� 5LIOH� LQ� WKH� ����
V�� WKH� 86� $UP\� FUHDWHG� D�YRLG� LQ� LWV�DUVHQDO� IRU�D�VTXDG� OHYHO�ZHDSRQ� WKDW�ZRXOG�IXQFWLRQ�DV�D��EDVH�RI�ILUH���$W�WKH�WLPH��LW�ZDV�KRSHG�WKDW�WKH�0���FDUELQHV�WKHQ�LQ�VHUYLFH�ZRXOG�VXLW�WKDW�SXUSRVH��EXW�WKH\�IDLOHG�PLVHUDEO\�DW�WKH�WDVN��DV�GLG�WKH�0����WKDW�IROORZHG� OHVV� WKDQ� ��� \HDUV� ODWHU�� )RU� D� WLPH�� WKH�0���PHGLXP�PDFKLQH�JXQ�ZDV�DVVLJQHG�WR�WKH�WDVN�RI�6TXDG�$XWRPDWLF�:HDSRQ��EXW�LW�SURYHG�WR�EH�WRR�FXPEHUVRPH�WR�UHDGLO\�ILHOG�RQ�D�VTXDG�OHYHO��$V�WKH�9LHWQDP�:DU�ZDV�ZLQGLQJ�GRZQ�WR�D�FORVH��WKH�0���$��ZDV�JLYHQ�DQRWKHU�FKDQFH�� LQ� WKH� IRUP� RI� WKH�0���$�� /0*��ZKLFK� ZDV� D�ZHDSRQ�ZLWK�JUHDW�SRWHQWLDO� WKDW�ZDV�RXWZHLJKHG�E\� LWV�QXPHURXV�SUREOHPV�)LQDOO\��DIWHU� WKH�9LHWQDP�:DU�HQGHG�� WKH�86�$UP\� WUXO\� IRFXVHG� RQ� ILQGLQJ� WKH� ULJKW� �EDVH� RI� ILUH��ZHDSRQ��RQH�WKDW�ZDV�DFFXUDWH�DQG�FDSDEOH�RI�VXUYLYLQJ�VXVWDLQHG�ILUH��WR�LVVXH�RQ�WKH�VTXDG�OHYHO��DQG�WKH\�ZHUH�KLJKO\� VXFFHVVIXO� DW� LW�� 2YHU� WKH� FRXUVH� RI� D� ILYH� \HDU�SHULRG� EHWZHHQ� ���� DQG� ������ WKH�)1�+HUVWDO�0LQLPL�ZDV�GHYHORSHG��DV�ZDV�WKH�66����URXQG�GHVLJQHG�IRU�LW��7KH�66����ZDV�DGRSWHG�E\�1$72�DV� LWV�VWDQGDUG� OLJKW�FDOLEHU�PXQLWLRQ�LQ�FRPSHWLWLRQV�VSDQQLQJ������WR�������DQG� WKH�0LQLPL� /LJKW� 0DFKLQHJXQ� GHVLJQ� ZDV� ILQDOL]HG�DQG� VHOHFWHG� DV� WKH� 86� $UP\
V� 6TXDG� $XWRPDWLF�:HDSRQ� LQ� ������ SHQGLQJ� VRPH� $UP\�VSHFLILF�DOWHUDWLRQV�� 7KH� IDFWRU\� FXVWRPL]HG� 0LQLPL�� GHVLJQDWHG�DV� WKH�6TXDG�$XWRPDWLF�:HDSRQ��0���� /LJKW�0DFKLQH�*XQ��ZDV�ILQDOO\�LVVXHG�WR�WKH�86�$UP\�DQG�86�0DULQHV�LQ�������UHSODFLQJ�WKH�DJLQJ�0��$��/0*V�RQ�D RQH�IRU�RQH�EDVLV�IRU�ERWK�LQIDQWU\�XQLWV�DQG�RWKHU�XQLWV�UHTXLULQJ�KLJK� ILUHSRZHU�� 7KH� PLOLWDU\� ZDV� GHVSHUDWH� IRU� WKLV�ZHDSRQ�� WKDQNV� WR� WKH� DPPXQLWLRQ� FRQVHUYDWLRQ� SROLF\�WKDW� OHDG� WR�PRVW�0���� ULIOHV� EHLQJ� FRQYHUWHG� WR� WKUHH�URXQG�EXUVW�ZHDSRQV��7KH�FXVWRPL]DWLRQV�GHPDQGHG�E\�WKH�8QLWHG�6WDWHV�$UP\�UHVXOWHG�LQ�WKH�0����EHLQJ�RYHU�D�NLORJUDP�OLJKWHU�WKDQ�WKH�VWDQGDUG�0LQLPL�OLJKW�PDFKLQH�JXQ�� $ORQJ� ZLWK� WKHVH� FKDQJHV�� WKH� 0���� UHWDLQV� D�QXPEHU� RI� WKH� VWDQGDUG� 0LQLPL� IHDWXUHV� LQFOXGLQJ�FKURPH� OLQHG� EDUUHOV� WR� UHGXFH� ZHDU� DQG� FRUURVLRQ�� D�FOHDQLQJ� NLW� VWRUHG� LQ� WKH� UHPRYDEOH� KDQGJXDUG�� DQG� D�UHPRYDEOH�WULJJHU�JXDUG�IRU�ZLQWHU�RSHUDWLRQV�ZLWK�KHDY\�JORYHV� 7KH� 0���� 6$:� LV� D� OLJKWZHLJKW�� DLU�FRROHG��JDV�RSHUDWHG�� LQGLYLGXDOO\� SRUWDEOH�PDFKLQH� JXQ� IHG� E\�HLWKHU�ER[�PDJD]LQH�RU�����URXQG�GLVLQWHJUDWLQJ�PHWDOOLF�OLQN�EHOW��FDSDEOH�RI�GHOLYHULQJ�D�ODUJH�YROXPH�RI�HIIHFWLYH�ILUH��)LULQJ�IURP�DQ�RSHQ EROW��D�JDV�UHJXODWRU�DOORZV�LW�WR�ILUH�DW�HLWKHU�D��QRUPDO��UDWH�RI�����URXQGV�SHU�PLQXWH��RU�D��PD[LPXP��UDWH�RI������URXQGV�SHU�PLQXWH��7KLV� LV� LV�YHU\� PXFK� OLNH� WKH� UHJXODWRU� YDOXH� RQ� WKH� 6RYLHW�GHVLJQHG�3.0��DV��PD[LPXP��LV�DXWKRUL]HG�IRU�XVH�RQO\�LI� WKH� ZHDSRQ
V� ILULQJ� UDWH� LV� VORZHG� E\� DGYHUVH�FRQGLWLRQV�� ,Q�RWKHU�ZRUGV�� MXVW� OLNH� WKH 3.0�� WKH�0����FDQ�KDYH�D�VZLWFK�IOLSSHG��VR�WR�VSHDN��WR�PDNH�LW�VKRRW�KDUGHU�DQG�IDVWHU�ZKHQ�SURORQJHG�ILULQJ�ZLWKRXW�FOHDQLQJ�VWDUWV� WR�PDNH� WKH� JXQ� WRR� GLUW\� WR� XVH� HIIHFWLYHO\�� 7KH�ZHDSRQ
V�UHFRLO� LV� OLJKW�HQRXJK�IRU�WKH�RSHUDWRU�WR� ILUH� LW�IURP�WKH�VKRXOGHU��KLS��RU�XQGHUDUP�SRVLWLRQ��DV�ZHOO�DV�D�ELSRG�VWHDGLHG�SURQH�SRVLWLRQ�� ,Q� W\SLFDO� XVH�� WKH�0����6$:� LV� XVHG� WR� HQJDJH� GLVPRXQWHG� LQIDQWU\�� FUHZ�VHUYHG� ZHDSRQV�� $7*0� WHDPV�� DQG� WKLQ�VNLQQHG�YHKLFOHV� $ORQJ�ZLWK�GHSOR\PHQW�DV�D�6TXDG�$XWRPDWLF�:HDSRQ�� WKH� 0���� DOVR� VHHV� GXW\� DV� D� OLJKW� PDFKLQH�JXQ�� FRPSOHWH�ZLWK� D� WULSRI�� WUDYHUVH� 	� HOHYDWLRQ� �7	(��PHFKDQLVP�� DQG� D VSDUH� EDUUHO�� 8QIRUWXQDWHO\�� WKH�0���V� DUH� QRW� PDQXIDFWXUHG� WR� TXLWH� H[DFWLQJ�VWDQGDUGV��WKH�EDUUHOV�FDQQRW�EH�LQWHUFKDQJHG�EHWZHHQ�ZHDSRQV�ZLWKRXW�KDYLQJ�D�TXDOLILHG�WHFKQLFLDQ�SHUIRUP�D�KHDGVSDFH�DGMXVWPHQW�RQ�WKH�VZDSSHG�EDUUHO�ILUVW��:KHQ�XVHG�DV�D�PDFKLQH�JXQ��WKHVH�LWHPV�LQFUHDVHV�WKH�VWDELOLW\��WKH�DELOLW\�WR�PDNH�PLQXWH�DGMXVWPHQWV�LQ�DLPLQJ��DQG�WKH�DELOLW\�WR�ILUH�JUHDWHU�WKDQ�WKUHH�URXQG�EXUVWV��%HFDXVH�PDFKLQH�JXQV�DUH�QRW�DV�PRELOH�DV�DXWRPDWLF�ULIOHV��WKH\�QRUPDOO\�UHPDLQ�ZLWK�DQG�IRUP�WKH�NH\�ZHDSRQ�RI�WKH�EDVH�RI�ILUH�HOHPHQW��,W�LV�SRVVLEOH�WR�EULQJ�D�PDFKLQH�JXQ�ZLWK�WKH�PDQHXYHU�HOHPHQW�IRU�DGGHG�ILUHSRZHU�LQ�WKH�DVVDXOW��%XW�RQFH�LW�KDV�VHW�XS��LW�EHFRPHV�DQRWKHU�EDVH�RI�ILUH�DQG�LV�TXLFNO\�OHIW�EHKLQG�E\�WKH�UHVW�RI�WKH�HOHPHQW�DV�LW�VZHHSV�DFURVV�WKH�REMHFWLYH��,W�ZLOO�VSHQG�PRUH�WLPH�GLVSODFLQJ� WKDQ�ILULQJ��0DFKLQH�JXQV� WDUJHW�HQHP\�DXWRPDWLF�ZHDSRQV��NH\�ZHDSRQV��DQG�FRPPDQG�DQG�

:HDSRQ 6$:��0����/0*0DQXIDFWXUHU )1�0DQXIDFWXULQJ <HDU ����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����[��PP�66��� 0DJV ���URXQG�ER[������URXQG�EHOW$FFXUDF\ *URXS ���FP�#�����P 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\ �����-:HLJKW (PSW\ �����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH �����P $XWR ���0D[� �����P &\FOLF ����RU�����1RWHV ([WUD�EDUUHO�ZHLJKV�����NJ��7KH�6SDUH�KHDW�VKLHOG��EDUUHO�DQG�EDUUHO�EDJ�SDFNDJH�ZHLJKV�LQ�DW������NJ�
:HDSRQ )1�0LQLPL0DQXIDFWXUHU )1�+HUVWDO <HDU ����1DWLRQ %HOJLXP&DOLEHU ����[��PP�66��� 0DJV ���URXQG�ER[������URXQG�EHOW$FFXUDF\ *URXS ���FP�#�����P 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\ �����-:HLJKW (PSW\ �����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH �����P $XWR ���0D[� �����P &\FOLF ����RU�����1RWHV 2OG�YHUVLRQ�EHIRUH�)1�+HUVWDO�VZLWFKHG�WR�0����VSHFV�
:HDSRQ 0LQLPL�3DUD0DQXIDFWXUHU )1�0DQXIDFWXULQJ <HDU ����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����[��PP�66��� 0DJV ���URXQG�ER[������URXQG�EHOW$FFXUDF\ *URXS ���FP�#�����P 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ����PP������PP�FROODSVHG %XUVW �5DQJH (IIHFWLYH ����P $XWR ���0D[� �����P &\FOLF ����RU�����1RWHV
:HDSRQ 0LQLPL�63:0DQXIDFWXUHU )1�0DQXIDFWXULQJ <HDU ����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����[��PP 66��� 0DJV ���URXQG�ER[������URXQG�EHOW$FFXUDF\ *URXS ���FP�#�����P 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ����PP������PP�FROODSVHG %XUVW �5DQJH (IIHFWLYH ����P $XWR ���0D[� �����P &\FOLF ���1RWHV
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FRQWURO� HOHPHQWV�� 2QFH� WKH� HQHP\� GHSOR\V�� PDFKLQH�JXQV�HQJDJH�KLV�VXSSRUWLQJ�DXWRPDWLF�ZHDSRQV��$V�WKH�HQHP\�FORVHV��LI�WKH�PDFKLQH�JXQV�KDYH�GHVWUR\HG�DOO�RI�WKH� HQHP\
V� VXSSRUWLQJ�ZHDSRQV�� WKH\� FDQ� HQJDJH� WKH�DVVDXOWLQJ�WURRSV�ZLWK�HQILODGLQJ�ILUHV�DFURVV�WKH�SODWRRQ�IURQW� $V�DQ�DXWRPDWLF�ULIOH��WKH�0����6$:�DOORZV�D�ULIOH�VTXDG�WR�WDNH�D�OLJKW�DXWRPDWLF�ZHDSRQ�ZLWK�WKHP�DV�WKH\� DVVDXOW� DQ� REMHFWLYH�� ,Q� WKH�GHIHQVH�� WKH\� DGG� WKH�ILUHSRZHU�RI�WHQ�WR�WZHQW\�ULIOHPHQ�ZLWKRXW�WKH�DGGLWLRQ�RI�IXUWKHU�PDQSRZHU��&KDUDFWHULVWLFDOO\��DXWRPDWLF�ULIOHV�DUH�OLJKW�� ILUH� UDSLGO\�� DQG�DUH� LVVXHG�ZLWK�PRUH�DPPXQLWLRQ�WKDQ�WKH�ULIOHV� LQ�WKH�VTXDG�WKH\�VXSSRUW��(DFK�VTXDG� LV�LVVXHG� WKUHH� DXWRPDWLF� ULIOHV�� 1R� DGGLWLRQDO� HTXLSPHQW�FRQILJXUDWLRQ�LV�QHHGHG��EHFDXVH WKH�DXWRPDWLF�ULIOHPDQ�ILUHV� WKH� 0���� HLWKHU� IURP� WKH� ELSRG� PRGH� RU� IURP�YDULRXV� KDQG�KHOG� SRVLWLRQV�� ,Q� HLWKHU� WKH� RIIHQVH� RU�GHIHQVH��DXWRPDWLF� ULIOHPHQ�PXVW� UHVWULFW� WKHPVHOYHV� WR�ILULQJ� WKUHH�URXQG� EXUVWV� WR�PDLQWDLQ� WKHLU� HIIHFWLYHQHVV�DJDLQVW�HQHP\�WDUJHWV��7KH�0���� LQ�WKH�ELSRG�RU�KDQG�KHOG� PRGH� PRYHV� WRR� HDVLO\� RII� LWV� SRLQW� RI� DLP� DIWHU�WKUHH�URXQGV�DQG�DXWRPDWLF� ULIOHPHQ�PXVW�UHDGMXVW�WKHLU�DLP�� ,Q� WKH� RIIHQVH�� WKH� DXWRPDWLF� ULIOHPDQ� LV� OLPLWHG� WR�ZKDW�KH�FDQ�FDUU\�DQG�ILUH�RQ�WKH�PRYH��+HQFH��ZKLOH�WKH�DXWRPDWLF�ULIOH�DIIRUGV�D�KLJK�YROXPH�RI�ILUH��LW�DOVR�UDSLGO\�FRQVXPHV�DPPXQLWLRQ��&RQVHUYDWLRQ�DQG�FDUHIXO�ORJLVWLF�SODQQLQJ�DUH�DEVROXWHO\�YLWDO�*HWWLQJ� EDFN� WR� WKH� )1� +HUVWDO� 0LQLPL�� � WKH�0LQLPL�LV�WKH�(XURSHDQ�YHUVLRQ�RI�WKH�ULIOH��HVVHQWLDOO\�DV�)1� RULJLQDOO\� GHVLJQHG� LW�� 7KH� DFWLRQ� RI� WKH� ZHDSRQ� LV�VFDOHG� GRZQ� IURP� WKH� )1� +HUVWDO� 0$*�� D� ����PP�PDFKLQH� JXQ�� 7KH� 0LQLPL� FDQ� XVH� ERWK� 67$1$*�FRPSOLDQW�����PP�PDJD]LQHV�DQG�EHOW� IHHG��7R� LQLWLDOO\�VHUYH�XQLWV�UHTXLULQJ�D�ZHDSRQ�IRU�FORVH�TXDUWHUV�FRPEDW��)1�PDQXIDFWXUHG�D�VKRUWHU�EDUUHO�FRPSDWLEOH�ZLWK�WKH�0LQLPL¶V�TXLFN�FKDQJH�EDUUHO�V\VWHP�DQG�WKH�EXWWVWRFN�FRXOG�EH�UHPRYHG�DQG�UHSODFHG�ZLWK�D�IROGLQJ�RQH��)1�+HUVWDO�KDV�VLQFH�FKDQJHG�WKH�(XURSHDQ�0LQLPL�WR�PDWFK�WKH�ZHLJKW�VSHFLILFDWLRQV�DQG�FRQVWUXFWLRQ�RI�WKH�0�����6LQFH�WKHQ��WKH�0LQLPL�KDV�XQGHUJRQH�D�JUHDW�GHDO�RI�FKDQJH�(DUO\� LQ�YDULDQW�GHYHORSPHQW�FDPH�WKH�0LQLPL�3DUD��ZKLFK� WRRN� WKH�SDUWV�FRQYHUVLRQV� IRU�D�PRUH�FRPSDFW�0LQLPL�DQG�FRPELQHG�WKHP�ZLWK�0����FRQVWUXFWLRQ��UHVXOWLQJ�LQ�D�SDUDWURRS�ZHDSRQ�ZLWK�IXOO�FRPSDWLELOLW\�ZLWK�WKH�0����DQG�0LQLPL��DV�ZHOO�DV�D�ZHDSRQ�FDSDEOH�RI�YHKLFOH�DQG�WULSRG�PRXQWLQJ�

7KH� 0LQLPL� 63:� LV� D�GLUHFW� GHULYDWLYH� RI� WKH� 0�����GHVLJQHG�IRU�XVH�LQ�FORVH�TXDUWHUV�FRPEDW� DQG� E\� 6SHFLDO�2SHUDWLRQV� XQLWV� ZKR� RIWHQ� QHHG�FRPSDFW� ILUHSRZHU�� 7KLV� GHVLJQ�GRHV�QRW�GHYLDWH�VLJQLILFDQWO\�IURP�WKH�IXOO�VL]H�0LQLPL�6$:��ZLWK�WKH�PDMRU� FKDQJHV� EHLQJ� DQ� HYHQ�VKRUWHU� EDUUHO� WKDQ� WKH� 0LQLPL�3DUD� DQG� D� WHOHVFRSLQJ� VWRFN��DORQJ� ZLWK� WKH� DGGLWLRQDO� RI�3LFDWLQQ\� UDLOV�� 7KH� ZHDSRQ� LV�RIWHQ� IXUWKHU� PRGLILHG� E\� WKH�SXUFKDVLQJ� PLOLWDULHV� WKURXJK� WKH�UHPRYDO� RI� WKH� WKH� IRUHVWRFN� DQG�ILWWLQJ� D� YHUWLFDO� KDQGJULS� LQ� LWV�SODFH�� 7KH� 63:� KDV� RQO\� EHHQ�RIILFLDOO\� DGRSWHG� E\� WKH� 8QLWHG�6WDWHV��DQG�ZKLOH� LQ�VRPH�IRUHLJQ�PLOLWDU\� DUVHQDOV�� LW� KDV� OLWWOH�SRSXODULW\�HOVHZKHUH��7KLV�YHUVLRQ�RI�WKH�0LQLPL�FDQQRW�EH�PRXQWHG�RQ�D�WULSRG�RU�YHKLFOH�7KH�0LQLPL�63:�ZDV�IROORZHG�E\�WKH�0����63:��7KH�0����63:��DOVR�NQRZQ�DV�WKH�0����3DUD6$:��LV�D�0LQLPL�6$:�WKDW�KDV�EHHQ�PRGLILHG�IRU�D�IXUWKHU�UHGXFWLRQ�LQ�ZHLJKW�E\�VWULSSLQJ�SDUWV�IURP�LW��7KH�PRVW�VLJQLILFDQW�FKDQJH�LV�WKDW�WKH�0����63:�FDQQRW�IHHG�IURP�PDJD]LQHV��,W�LV�EHOW�IHG�RQO\�7KHUH�LV�RQH�ILQDO�YHUVLRQ�RI�WKH�0LQLPL��$V�XVXDO��WKH�86�1DY\�6($/V�DUH�DOPRVW�QHYHU�VDWLVILHG�ZLWK�WKH�ZHDSRQV�SURYLGHG�E\�WKH�PLOLWDU\��7R� WKDW�HQG�� WKH�86�1DY\�GRHV� WU\� WR�JHW� WKH�ZHDSRQV� WKDW�EHVW�PHHW� WKH�QHHGV�RI� LWV�HOLWH� WURRSV�� 7KH�0����63:�ZDV�KHDYLO\�PRGLILHG��7KH�TXLFN�FKDQJH�EDUUHO�V\VWHP�ZDV�DOWHUHG�WKDQNV�WR�D�SURWRFRO�WKDW�FDOOV�IRU�WKH�GLVFDUGLQJ�RI�KRW�EDUUHOV��:LWK�QR�QHHG�WR�KDQGOH�KRW�EDUUHOV�DQ\�ORQJHU��WKH�FDUU\�KDQGOH�FRXOG�EH�HOLPLQDWHG��7KH�IRUHVWRFN�ZDV�RXWILWWHG�ZLWK�D�UDLO�V\VWHP��DV�WKH�UHFHLYHU�ZDV�ILWWHG�ZLWK�D�UDLO�IRU�VFRSHV��7KH�EDUUHOV�DUH�ILWWHG�ZLWK�DQ�0��IODVK�VXSSUHVVRU�DQG�DUH�WKUHDGHG�WR�DFFHSW�D�QRLVH�VXSSUHVVRU��ZKLFK�LV�QRUPDOO\�LVVXHG�ZLWK�WKH�ULIOH��)LQDOO\�� LQ�ZKDW�LV�SUREDEO\�RQH�RI�WKH�PRVW�LQQRYDWLYH�GHFLVLRQV�PDGH�DERXW�DQ\�JXQ�LQ�WKH�SDVW�WHQ�\HDUV��HYHU\�VXUIDFH�RI�HYHU\�SDUW�RI�WKH�ZHDSRQ�LV�FRDWHG�LQ�7HIORQ�WR�UHGXFH�ZHDU� FRUURVLRQ��DQG�WR�SURYLGH�GU\�OXEULFDWLRQ�

:HDSRQ 0����63:���0����3DUD6$:0DQXIDFWXUHU )1�0DQXIDFWXULQJ <HDU ����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����[��PP�66��� 0DJV ���URXQG�ER[������URXQG�EHOW$FFXUDF\ *URXS ����FP�#�����P 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ����PP������PP�FROODSVHG %XUVW �5DQJH (IIHFWLYH ����P $XWR ���0D[� �����P &\FOLF ���1RWHV
:HDSRQ 0N�����0RG���/LJKW�0DFKLQH�*XQ0DQXIDFWXUHU )1 0DQXIDFWXULQJ <HDU ����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����[��PP�66��� 0DJV ���URXQG�ER[������URXQG�EHOW$FFXUDF\ *URXS ����FP�#�����P 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ����PP������PP�FROODSVHG %XUVW �5DQJH (IIHFWLYH ����P $XWR ���0D[� �����P &\FOLF ���1RWHV



[����2KJA212[�-�.�2R[N



[����2KJA212[�-�.�2R[N
&\EHUWKULOOHU

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

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW0�����6$: +9< �� 1 0 �����1 � ��� 5( ���� ���� ���� �����)1�+HUVWDO�0LQLPL +9< �� 1 0 �����1 � ��� 5( ���� ���� ����� �����)1�+HUVWDO�0LQLPL�3DUD +9< �� 1 0 �����1 � ��� 5( ��� ��� ���� �����)1�+HUVWDO�0LQLPL�63: +9< �� 1 0 �����1 � ���

��>$%@�����RU����>&@ 5( ��� ���� ���� �����0����63:�3DUD6$: +9< �� 1 0 �����1 � ��� 5( ��� ��� ���� �����0N����0RG�� +9< �� 1 0 �����1 � ��� ��>$%@�����>&@ 95 ��� ���� ���� �����6SHFLDO�5XOHV
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ0����6$: �G� �� EDOOLVWLF ��� $ ���% /UJ ���OE �� 0LO�����)1�+HUVWDO�0LQLPL �G� �� EDOOLVWLF ��� $ ���% /UJ ���OE �� 0LO�����)1�+HUVWDO�0LQLPL�3DUD �G� �� EDOOLVWLF ��� $ ���% /UJ ���OE �� 0LO�����)1�+HUVWDO�0LQLPL�63: �G� �� EDOOLVWLF ��� $ ���% /UJ ���OE �� 0LO�����0����63:�3DUD6$: �G� �� EDOOLVWLF ��� $ ���% /UJ ���OE �� 0LO�����0N����0RG�� �G� �� EDOOLVWLF ��� $ ���% /UJ ���OE �� 0LO�����6SHFLDO�5XOHV 7KH�0N����0RG���YHUVLRQ�RI�WKLV�ZHDSRQ�VKRXOG�EH�FRQVLGHUHG�D�0DVWHUFUDIW�ZHDSRQ�
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV0����6$: ��� $��& 6XSHUE 7HUULEOH � �����)1�+HUVWDO�0LQLPL ��� $��& 6XSHUE 7HUULEOH � �����)1�+HUVWDO�0LQLPL�3DUD ��� $��& 6XSHUE 7HUULEOH � �����)1�+HUVWDO�0LQLPL�63: ��� $��& )DLU 7HUULEOH � �����0����63:�3DUD6$: ��� $��& )DLU 7HUULEOH � �����0N����0RG�� ��� $��& )DLU 7HUULEOH � ����� :HOO�FUDIWHG�6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV0����6$: �G� 3�/ �� �� � ���� ���RU��� ��� ���� �����)1�+HUVWDO�0LQLPL �G� 3�/ �� �� � ���� ���RU��� ��� ����� �����)1�+HUVWDO�0LQLPL�3DUD �G� 3�/ �� �� � ��� ���RU��� ��� ���� �����)1�+HUVWDO�0LQLPL�63: �G� 3�/ �� �� � ��� ���RU��� ��� ���� �����0����63:�3DUD6$: �G� 3�/ �� �� � ��� �� ��� ���� �����0N����0RG�� �G� 3�/ �� �� � ��� �� ��� ���� �����6SHFLDO�5XOHV�



[�2µW��%2N����+¶ [JJAK
7KH� 0�� 0XOWL�UROH� $QWL�DUPRU� $QWL�SHUVRQQHO�:HDSRQ� 6\VWHP�� RU� 0$$:6�� � FRQVLVWV� RI� WKH� 6ZHGLVK�PDGH�%RIRUV�0��³&DUO�*XVWDY´�VKRXOGHU�ILUHG�UHFRLOOHVV�ULIOH�DQG� D IDPLO\� RI� ��PP� URFNHW�SURSHOOHG� PXQLWLRQV�� 7KH�V\VWHP�ZDV�ILUVW� ILHOGHG�E\� WKH�8�6��$UP\¶V�5DQJHUV�DV�D�OLJKWZHLJKW�XQJXLGHG�ZHDSRQ�WR�UHSODFH�WKH�0���UHFRLOOHVV�ULIOH��WKH�FRQIXVLQJ�YDULHW\�RI�0���/$:6�LQ�VHUYLFH�DV�ZHOO�DV� UHGXFLQJ� WKH� UHOLDQFH� RQ� WKH� XQZLHOG\� 0��� 'UDJRQ��0���� $7��V� DQG� 0���V�� 7KH� V\VWHP� HQWHUHG� VHUYLFH� LQ������� DQG� KDV� VLQFH� VSUHDG� WKURXJK� 62&20� WR� EHFRPH�VWDQGDUG� HTXLSPHQW� IRU� WKH� 8�6�� 1DY\¶V� 6($/� WHDPV� DV�ZHOO�� 2XWVLGH� 62&20�DVVRFLDWHG� XQLWV�� WKH� ZHDSRQ� LV�NQRZQ� DV� WKH� 0�� 5$$:6� �5DQJHU� $QWL�DUPRU� $VVDXOW�:HDSRQ�6\VWHP���&XUUHQWO\��WKHUH�LV�D�SXVK�IRU�ZLGHVSUHDG�LQWURGXFWLRQ� RI� WKH�0�� V\VWHP� LQWR� WKH�8�6�� $UP\�� ILUVW� WR�WKH�$LUERUQH�GLYLVLRQV��WKHQ�WR�WKH�,QIDQWU\�GLYLVLRQV��,I�VXFK�RFFXUV�� WKH� ZHDSRQ� ZRXOG� UHSODFH� WKH� YDVW� PDMRULW\� RI�/$:V��'UDJRQV��0����$7�V�DQG�0����V\VWHPV�LQ�VHUYLFH��DV�ZHOO�DV�WKH�60$:V�RQ�ORDQ�IURP�WKH�860&�:KLOH� WKH� V\VWHP� LV� D� UHFHQW� DGGLWLRQ� WR� WKH�DUVHQDOV�RI�WKH�8�6��PLOLWDU\�� LW�PRVW�FHUWDLQO\� LV�QRW�D�QHZ�ZHDSRQ� V\VWHP�� 7KH� %ULWLVK� WRRN� WKH� ZHDSRQ� ZLWK� WKHP�ZKHQ�WKH\�ZHQW�WR�ZDU�DJDLQVW�$UJHQWLQD�RYHU�WKH�)DONODQG�,VODQGV�LQ�������7KH�ZHDSRQ�ZDV�XVHG�WR�JUHDW�HIIHFW�QRW�RQO\�DJDLQVW�$UJHQWLQH�EXQNHUV�DQG�IL[HG�SRVLWLRQV��EXW�ZDV�DOVR�XVHG�WR�DOPRVW�VLQN�DQ�$UJHQWLQH�IULJDWH�7KH�0��5HFRLOOHVV�5LIOH�ZHLJKV�����NJ�DQG�LV�MXVW�RYHU�D�PHWHU�LQ�OHQJWK��$�ZLGH�YDULHW\�RI�PXQLWLRQV�DUH�XVHG�E\�WKH�8�6���%ULWLVK��DQG�&DQDGLDQ�JRYHUQPHQWV��$ORQJ�ZLWK�WKH�0��UHFRLOOHVV�ULIOH��ZKLFK�LV�WKH�PRVW�UHFHQW�OLJKWZHLJKW�YHUVLRQ��WKH\�V\VWHP�KDG�HDUOLHU�XVHG�WKH�0��³&DUO�*XVWDY´�UHFRLOOHVV�ULIOH��D�KHDYLHU��PRUH�FXPEHUVRPH� ODXQFKHU� ILUVW�GHSOR\HG�LQ�WKH�����¶V��7KH�0��ZDV�PDGH�OLJKWHU�E\�QRW�RQO\�UHGXFLQJ�WKH�ZHDSRQ¶V�RYHUDOO�OHQJWK��EXW�FRQYHUWLQJ�WR�D�ULIOHG�VWHHO�OLQHU�WXEH�DQG�VWHHO�YHQWXUL�ZUDSSHG�ZLWK�D�FDUERQ�ILEHU�VKHOO��ZLWK�WKH�UHVW�RI�WKH�ZHDSRQ�EHLQJ�PDGH�RI�DOXPLQXP�DQG�SODVWLF�SDUWV%\�GHIDXOW��86�WURRSV�ILW�WKH�0��ZLWK�WKH�3LFDWLQQ\�)LUH�&RQWURO�'HYLFH��3)&'���ZKLFK�ZDV�GHYHORSHG�DW�WKH�3LFDWLQQ\�$UVHQDO�DW�WKH�UHTXHVW�RI� WKH�5DQJHUV���7KH�RULJLQDO�%RIRUV�)LUH�&RQWURO�'HYLFH�ZDV�D�WZR�FDP�GHVLJQ�FRYHULQJ� WKH�+($7�DQG�+(�URXQGV��ZLWK�D�VHFRQG�NQRE�WR�DGMXVW�IRU�WKH�+('3�URXQGV��5DQJHUV�GRQ¶W�OLNH�KDYLQJ�WR�SOD\�ZLWK�D�EXQFK�RI�NQREV�LQ�WKH�KHDW�RI�EDWWOH��VR�WKH�3LFDWLQQ\�$UVHQDO�GHYHORSHG�D�QHZ�)&'�ZLWK�D�VLQJOH�UDQJH�DGMXVWPHQW�NQRE�WKDW�FDPV�LQWR�WKUHH�VHSDUDWH�SRVLWLRQV�WR�DFFRXQW�IRU�EDOOLVWLF�GLIIHUHQFHV�EHWZHHQ�WKH�+($7��+(�DQG�+('3� URXQGV��7KH�XQLW�FDQ�DOVR�EH� ILWWHG�ZLWK�QLJKW� VLJKWLQJ�HTXLSPHQW�DV�ZHOO��7KH�&DQDGLDQ�DUPHG� IRUFHV� ILHOG� WKH�ZHDSRQ�ZLWK�D�VLPSOH��[�WHOHVFRSLF�VLJKW�WKDW�SURYLGH�D����GHJUHH�DQJOH�RI�YLHZ�RU�D��[�WHOHVFRSLF�VLJKW�WKDW�SURYLGHV�D����GHJUHH�ILHOG�RI�YLHZ� 7KH� HQWLUH� ZHDSRQ� LV� IXOO\� FDSDEOH� RI� EHLQJ� DLUGURSSHG� DQG� LV� VZLPPDEOH� DV�ZHOO�� $PPXQLWLRQ� LV� WUDQVSRUWHG� LQ� D� KDUG� SODVWLF�ZDWHUWLJKW�VOLQJ�SDFN�WKDW�KROGV�WZR�URXQGV�RI�DPPXQLWLRQ�

:HDSRQ 0���0$$:6�5HFRLOOHVV�5LIOH0DQXIDFWXUHU %RIRUV�:HDSRQ�6\VWHPV <HDU �����1DWLRQ 6ZHGHQ&DOLEHU ��PP�5RFNHW 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� ����P &\FOLF �1RWHV $�FRPSOHWH�NLW�RI�UHFRLOOHVV�ULIOH��VLJKW��WKUHH�URXQGV�RI�DPPXQLWLRQ�DQG�UHODWHG�JHDU�ZHLJK�LQ�DW������NJ�
:HDSRQ 0���5HFRLOOHVV�5LIOH0DQXIDFWXUHU %RIRUV�:HDSRQ�6\VWHPV <HDU �����1DWLRQ 6ZHGHQ&DOLEHU ��PP�5RFNHW 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ���P $XWR �0D[� &\FOLF �1RWHV $�FRPSOHWH�NLW�RI�UHFRLOOHVV�ULIOH��VLJKW��IRXU�URXQGV�RI�DPPXQLWLRQ�DQG�UHODWHG�JHDU�ZHLJK�LQ�DW������NJ�



[�2µW��%2N����+¶ [JJAK[�2[�-����-�+($7���� 7KH�+($7���� LV�DQ�DQWL�DUPRU�PXQLWLRQ�XVLQJ�D�WDQGHP�FKDUJH�WHFKQRORJ\�EDVHG�RQ�WKH�FRPELQHG�HIIHFW�RI�DQ�H[SORVLYHO\� IRUPHG�SHQHWUDWRU�DQG�KROORZ�FKDUJH��7KH�PXQLWLRQ� LV�FDSDEOH�RI�SHQHWUDWLQJ�H[SORVLYH�UHDFWLYH�DUPRU�WLOHV�ZLWKRXW�LQLWLDWLQJ�WKH�WLOH¶V�H[SORVLYH��WKHQ� DOORZV� WKH� PDLQ� FKDUJH� WR� EODVW� WKURXJK� WKH� DUPRU� SURWHFWLRQ�� OHDYLQJ� PDVVLYH�LQWHUQDO�GDPDJH�

+($7���� 7KH�+($7�����LV�D�EDVLF�VKDSHG�FKDUJH�DQWL�DUPRU�PXQLWLRQ��$EOH� WR�UHDFK�WDUJHWV�WR�D�UDQJH�RI�����PHWHUV��LW�LV�HIIHFWLYH�DJDLQVW�DOO�EXW�WKH�PRVW�KHDYLO\�DUPRUHG�WDQNV��,W�LV�DOVR�KLJKO\�HIIHFWLYH�DJDLQVW�RWKHU�KDUG�WDUJHWV��VXFK�DV�FRQFUHWH�EXQNHUV�� ODQGLQJ�FUDIW��VORZ�ORZ�IO\LQJ�DLUFUDIW��DQG�VPDOO�ZDUVKLSV�

+('3���� 7KLV�LV�D�GXDO�SXUSRVH�+(�+($7�PXQLWLRQ�RSWLPL]HG�IRU�FRPEDW�LQ�EXLOW�XS XUEDQ�DUHDV��,W�LV�HIIHFWLYH�DJDLQVW�OLJKW�DUPRUHG�YHKLFOHV��FRQFUHWH�DQG�EULFN�ZDOOV��ILHOG�IRUWLILFDWLRQV��DQG�HQHP\�WURRSV��(IIHFWLYH�DJDLQVW�PRYLQJ�WDUJHWV�WR�����PHWHUV��VWDWLRQDU\�WDUJHWV�WR����P��DQG�XVHIXO�IRU�LQGLUHFW�ILUH�RXW�WR�������PHWHUV�

+(����%7KLV�KLJK�H[SORVLYH�IUDJPHQWLQJ�URXQG�FDQ�EH�VHW�IRU�HLWKHU�LPSDFW�GHWRQDWLRQ�RU�DLUEXUVW��PDNLQJ�LW�HIIHFWLYH�DJDLQVW�WURRSV�LQ�WKH�RSHQ�DQG�XQGHU� FRYHU�� DV�ZHOO� DV� VRIW�VNLQQHG� YHKLFOHV� DQG� VLPLODU� WDUJHWV�� 8SRQ� GHWRQDWLRQ�� WKH�VKHOO� IUDJPHQWV LQWR� DSSUR[LPDWHO\� ���� SLHFHV� RI� VKUDSQHO�� HDVLO\� VKUHGGLQJ� DQ\�XQSURWHFWHG�PDWHULDOV�LQ�WKH�DUHD�RI�EODVW�HIIHFW�

$'0���� 7KH�$'0�����DUHD�GHIHQVH�PXQLWLRQ� LV�GHVLJQHG� IRU�XVH� LQ� WLJKW�FRQGLWLRQV�FRPPRQ� LQ�MXQJOH�DQG�XUEDQ�ZDUIDUH��:KHQ�ILUHG��UDWKHU�WKDQ�ODXQFKLQJ�D�URFNHW��WKH�URXQG�H[SORGHV��ODXQFKLQJ�������IOHFKHWWHV�LQ�D�GLVWULEXWLRQ�SDWWHUQ�WKDW�SXWV���WR����IOHFKHWWHV�SHU�VTXDUH�PHWHU�DW�D�GLVWDQFH�RI�����PHWHUV��WKH�PD[LPXP�HIIHFWLYH�UDQJH��7KH�URXQG�LV�H[WUHPHO\�HIIHFWLYH�DJDLQVW�XQDUPRUHG�WURRSV�

0XQLWLRQ +($7����7\SH +($7�7'LUHFW�)LUH�5DQJH ���P0D[LPXP�9HORFLW\ ����P�V:HLJKW ����NJ3HQHWUDWLRQ �����PP%ODVW�5DGLXV �P
0XQLWLRQ +($7����7\SH +($7'LUHFW�)LUH�5DQJH ���P0D[LPXP�9HORFLW\ ����P�V:HLJKW ����NJ3HQHWUDWLRQ ���PP%ODVW�5DGLXV �P

0XQLWLRQ +('3����7\SH +('3'LUHFW�)LUH�5DQJH ���P0X]]OH�9HORFLW\ ����P�V:HLJKW ����NJ3HQHWUDWLRQ ���PP%ODVW�5DGLXV ��P

0XQLWLRQ +(����%7\SH +('LUHFW�)LUH�5DQJH ����P0X]]OH�9HORFLW\ ����P�V:HLJKW ����NJ3HQHWUDWLRQ �%ODVW�5DGLXV ��P

0XQLWLRQ $'0�����7\SH $UHD�'HIHQVH��)OHFKHWWH�'LUHFW�)LUH�5DQJH ���P0X]]OH�9HORFLW\ ����P�V:HLJKW ����NJ3HQHWUDWLRQ �%ODVW�5DGLXV &RQH����P�EDVH�����P�O�



[�2µW��%2N����+¶ [JJAK
,OOXP���� 7KLV� LV�D�SDUDFKXWH� LOOXPLQDWLRQ� IODUH��&DSDEOH�RI� UHDFKLQJ� UDQJHV�RI�XS� WR������PHWHUV�DZD\�� WKH� URXQG� EXUVWV� DW� ����PHWHUV�� SURYLGLQJ� �������� FDQGHOOD� LOOXPLQDWLRQ� RYHU� DQ�DUHD� RI� ���� WR� ����PHWHUV� LQ� GLDPHWHU�� 7KH� LOOXPLQDWLRQ� ODVWV� DERXW� ���VHFRQGV� DV� WKH�URXQG�GULIWV�WR�WKH�JURXQG�

6PRNH����% )LWWHG� ZLWK� DQ� LPSDFW� IXVH�� WKLV� URXQG� XVHV� ���� NJ� RI� WLWDQLXP� WHWUDFKORULGH� WR�LQVWDQWDQHRXVO\�H[SORGH� LQWR�D�GHQVH�VPRNH�VFUHHQ�VXLWDEOH� IRU�VSRWWLQJ��VFUHHQLQJ�DQG�REVFXUHPHQW�SUDFWLFHV��$�VLQJOH� URFNHW�SURGXFHV�D�VXIILFLHQWO\�GHQVH�FORXG� WR�FRYHU� WKH�PRYHPHQW�RI�D�IXOO�SODWRRQ�RI�WDQNV�

))9���� 7KH�))9����� LV� D�+($7� URXQG� FXUUHQWO\� H[FOXVLYH� WR� WKH�6ZHGLVK�PLOLWDU\�� ,W� LV� D� KHIW\����PP� RYHUFDOLEHU� URFNHW� WKDW� ILUHV� IURP� WKH� 0�� UHFRLOOHVV� ULIOH�� 7KLV� VLQJOH� URFNHW� LV�GHVLJQHG� WR� NHHS� WKH� 0�� 0$$:6� V\VWHP� FRPSHWLWLYH� ZLWK� WKH� ODWHVW� JHQHUDWLRQ� RI�$7*0V��FDSDEOH�RI� SHQHWUDWLQJ�RYHU����PP�RI�DUPRU��+RZHYHU�� WKH� LPPHQVH�ZDUKHDG�UHTXLUHG�IRU�WKLV�JUHDWO\�UHGXFHV�WKH�RYHUDOO�HIIHFWLYH�UDQJH�RI�WKH�URFNHW�WR�D�PHUH�KDOI�RI�WKH�RWKHU�+($7�URXQGV�

0XQLWLRQ $'0����7\SH $UHD�'HIHQVH��)OHFKHWWH�'LUHFW�)LUH�5DQJH ����P0X]]OH�9HORFLW\ ����P�V:HLJKW ����NJ3HQHWUDWLRQ �%ODVW�5DGLXV &RQH����P�EDVH�����P�O�

0XQLWLRQ 602.(�$'0����%7\SH 6PRNH'LUHFW�)LUH�5DQJH ����P0X]]OH�9HORFLW\ ����P�V:HLJKW ����NJ3HQHWUDWLRQ �%ODVW�5DGLXV &ORXG����P�GLDP����P�KW�

0XQLWLRQ ))9����7\SH +($7'LUHFW�)LUH�5DQJH ���P0D[LPXP�9HORFLW\ ����P�V:HLJKW ����NJ3HQHWUDWLRQ �����PP%ODVW�5DGLXV ��P
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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��0$$:6 +9< � 1 0 � � � ��>66@ 5( � ���� ���� �����0��0$$:6 +9< �� 1 0 � � � ��>66@ 5( � ��� ���� �����+($7���� � � � 0 3(1�����G�����P � � � � ��� ��� � ����

+($7���� � � � 0 3(1�����G�����P � � � � ��� ��� � ����
+('3���� � � � 0 3(1�����G�����P � � � � ��� ��� � ���+(����% � � � 0 �G�� � � � � ���� ��� � ���$'0���� � � � 0 
 � � � � ��� ��� � ����,//80���� � � � 0 � � � � � ���� ��� � ���602.(����% � � � 0 � � � � � ���� ��� � ���))9���� � � � 0 3(1������G�����P � � � � ��� ��� � ����6SHFLDO�5XOHV $'0������$Q\�WDUJHWV�LQ�WKH�OLQH�RI�ILUH�RI�WKLV�ZHDSRQ�ZLOO�VXIIHU��'����KLWV��HDFK�KLW�FDXVLQJ����G��GDPDJH�
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ0��0$$:6 � � � � 66 � /UJ ���OE �� 0LO�����0��0$$:6 � � � � 66 � /UJ ���OE �� 0LO�����+($7���� 3(1�����G�����¶ � )LUH ��� � � 0HG ��OE �� 0LO�����
+($7���� 3(1�����G�����¶ � )LUH ��� � � 0HG ��OE �� 0LO�����
+('3���� 3(1�����G�����¶ � )LUH ��� � � 0HG ��OE � 0LO�����+(����% �G� � 6ODVKLQJ ��� � � 0HG ��OE � 0LO�����$'0���� 
 � 6ODVKLQJ �� � � 0HG ��OE �� 0LO�����,//80���� � � � ��� � � 0HG ��OE � 0LO�����602.(����% � � � ��� � � 0HG ��OE � 0LO�����))9���� 3(1�������G����¶ � )LUH ��� � � 0HG ���OE �� 0LO�����

6SHFLDO�5XOHV
$'0������7KH�$'0�ILUHV�IOHFKHWWH�DPPXQLWLRQ��7KLV�DPPXQLWLRQ� LV�GHVLJQHG�WR�IXQFWLRQ�DV�WKH�FORVHVW�WKLQJ�WR�D� ODVHU�EDVHG�FRPEDW�ZHDSRQ�DV�LV�SRVVLEOH�DW�WKLV�WLPH��SURYLGLQJ�KLJK�YHORFLW\�FRPELQHG�ZLWK�D�YHU\�IODW�WUDMHFWRU\��(YHQ�DW�ORQJHU�UDQJHV��D�VKRRWHU�GRHVQ¶W�UHDOO\ KDYH�WR�FRPSHQVDWH�IRU�WKH�XVXDO�IDFWRUV�WKDW�LQIOXHQFH�EXOOHWV�DW�VXFK�GLVWDQFHV��(YHQ�PRUH�IRUPLGDEOH�LV�WKH�IDFW�WKDW�IOHFKHWWHV�FDQ�DOVR�EH�ILUHG�HQ�PDVVH��OLNH�D�VKRWJXQ�ILULQJ�EXFNVKRW�0DQ\� VPDOOHU� IOHFKHWWH� ZHDSRQV� WKDW� ILUH� HQ� PDVVH� DPPXQLWLRQ� ZLOO� IXQFWLRQ� DOPRVW� LGHQWLFDOO\� WR� D� VKRWJXQ� ILULQJ� VKRW�DPPXQLWLRQ��7KH�FORXG�RI�IOHFKHWWHV�ZLOO�QRW�VXIIHU�WKH�±��SHQDOW\�WR�KLW�IRU�HDFK�UDQJH�LQFUHPHQW�DQG�ZLOO��VXIIHU�D�±��SHQDOW\�RQ�GDPDJH�IRU�HDFK�UDQJH�LQFUHPHQW�7KH�$'0�����RSHUDWHV�GLIIHUHQWO\��KRZHYHU��7KH�PXQLWLRQ�LV�FDUHIXOO\�GHVLJQHG�WR�JHQHUDWH�D�SDWWHUQ�WR�WKH������IOHFKHWWHV�LW�ILUHV�� HQVXULQJ� WKDW� HYHU\� WDUJHW� LQ� WKH� DUHD� RI� HIIHFW� LV� VWUXFN�� /HW� HYHU\WKLQJ� LQVLGH� WKH� DUHD� RI� HIIHFW� VXIIHU� �G�� SRLQWV� RI�GDPDJH�

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV0��0$$:6 � 66 � 0HGLRFUH � �����0��0$$:6 � 66 � )DLU � �����+($7���� � � *UHDW � �� ���� )DLU�3HQHWUDWLRQ+($7���� � � *UHDW � �� ���� 0HGLRFUH�3HQHWUDWLRQ+('3���� � � *RRG � � ��� 3RRU�3HQHWUDWLRQ+(����% � � 6XSHUE � �� ���$'0���� � � 7HUULEOH � � ���� 6HH�%HORZ,//80���� � � 6XSHUE � � ���602.(����% � � 6XSHUE � � ���))9���� � � 0HGLRFUH � �� ���� 6XSHUE�3HQHWUDWLRQ6SHFLDO�5XOHV $'0�����FDXVHV���GDPDJH�WR�HYHU\WKLQJ�LQVLGH�D�FRQH�PHDVXULQJ�����PHWHUV�ORQJ�DQG����PHWHUV�DW�WKH�EDVH�
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$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV0��0$$:6 � 3�/ � � � � � � ���� �����0��0$$:6 � 3�/ �� � � � � � ��� �����+($7���� ��G��>���@ 3�/ � �� � ��� � � ��� ����
+($7 ��� ��G��>���@ 3�/ � �� � ��� � � ��� ����+('3���� �G��>��@ 3�/ � �� � ��� � � ��� ���+(����% �G� 3�/ � �� � ���� � � ��� ���
$'0���� �G� 3�/ � � � ��� � � ��� ���� $IIHFWV�HYHU\WKLQJ�LQ�LWV�FRQH�VKDSHG�DUHD�RI�HIIHFW�����P�ORQJ����P�EDVH�,//80���� � 3�/ � �� � ���� � � ��� ���602.(����% � 3�/ � �� � ���� � � ��� ���))9���� ��G��>���@ 3�/ � �� � ��� � � ��� ����6SHFLDO�5XOHV�
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7KH�0��� &DUELQH� LV� RQH� RI� D� ORQJ� OLQH� RI� 0����EDVHG�FDUELQHV�GHYHORSHG�E\�&ROW�VLQFH�WKH�����
V��,Q�IDFW��WKH� 0��� LVQ
W� WKH� ILUVW� VXFK� FDUELQH� DGRSWHG� E\� WKH� 86�PLOLWDU\�� EHLQJ� SUHFHHGHG� � GXULQJ� WKH� ����
V� E\� WKH�;0���(��FDUELQH��ZKLFK�ZDV�EDVHG�RQ�WKH�&$5����� �7KH�;0���� GLG� HYHQWXDOO\� JR� LWV� ZD\� LQWR� WKH� VXQVHW�� EXW� ROG�LGHDV� GLH� KDUG�� 2QH� LGHD� WKDW� UHJXODUO\� UHVXUIDFHV� LV� WR�SURYLGH� DQ� DGHTXDWH� ZHDSRQ� IRU� VHFRQGDU\� WURRSV�� 7KH�LGHD� GDWHV� EDFN� WR�:RUOG�:DU� ,,� ZKHQ� HQJLQHHUV�� FRRNV��DQG�WUXFN�GULYHUV�IUHTXHQWO\�IRXQG�WKHPVHOYHV�LQ�WKH�PLGGOH�RI�FRPEDW�LQ�(XURSH��DQG�WKH�VXEPDFKLQH�JXQV�DQG�SLVWROV�WKH\� ZHUH� SURYLGHG� SURYHG� WR� EH� UDWKHU� LQHIIHFWLYH� IRU�SURWHFWLQJ� WKHP�� 6R�� LQ� ������ WKH� $UP\� DGRSWHG� WKH� &ROW�0RGHO� ���� VHOHFWLYH�ILUH� FDUELQH� DV� WKH�0���� LQWHQGLQJ� WR�XVH� LW� DV� D� UHSODFHPHQW� IRU� D�ZLGH�QXPEHU�RI�0��SLVWROV��0�$�� 60*V�� DQG� D QXPEHU� RI� 0��$�� ULIOHV�7KH� RQO\�GLIIHUHQFH� EHWZHHQ� WKH�0��DQG� WKH�0��$�� LV� WKH� VKRUWHU�EDUUHO�DQG�IRXU�SRVLWLRQ�WHOHVFRSLQJ�EXWWVWRFN�RI�WKH�0��7KH� 0�� WXUQHG� RXW� WR� EH� D� YHU\ KDQG\� DQG�FRPIRUWDEOH� ZHDSRQ�� VR� WKH� 8�6�� 6SHFLDO� 2SHUDWLRQV�&RPPDQG� �62&20�� WRRN� D� JRRG� ORRN� DW� LW� DV� D� SULPDU\�ILUHDUP� IRU� WKH� HQWLUH� 8�6�� PLOLWDU\� 6SHFLDO� 2SHUDWLRQV�FRPPXQLW\�� 7KLV� OHDG� WR� WKH� SURGXFWLRQ� RI� WKH� 0�$��FDUELQH��ZKLFK�LV�GHULYHG�IURP�WKH�0��$���/LNH�WKH�0��$���WKH� 0�$�� KDV� UHSODFHG� LWV� WKUHH� URXQG� EXUVW� ZLWK� D� IXOO\�DXWRPDWLF�ILUH�PRGH��62&20�OLNHG�WKHLU�OLWWOH�ULIOH�VR�PXFK�WKDW�WKH86�1DYDO�6XUIDFH�:DUIDUH�&HQWHU�GHYHORSHG�WKH�62302'�0��.LW�� 7KLV� NLW� FRQVLVWV� RI� DQ� 0�$�� RXWILWWHG� ZLWK� D� 5DLO�,QWHUIDFH� 6\VWHP� �5,6�� LQ� SODFH� RI� WKH� VWDQGDUG�KDQGJXDUGV�� SOXV� DQ� DUUD\� RI� DGGLWLRQDO� DFFHVVRULHV� WKDW�FDQ�EH�PRXQWHG�RQ� WKH�KDQGJULS� UDLOV�RU� WKH� IODWRS�VFRSH�UDLO�� 7KHVH� DFFHVVRULHV� LQFOXGH�� 5,6� KDQGJXDUG�UHSODFHPHQW��FRPEDW�VOLQJ��VORSLQJ�FKHHN�ZHOG�VWRFN��PLQL�QLJKW�VLJKW��YHUWLFDO�IRUZDUG�SLVWRO�JULS��$&2*��[�WHOHVFRSLF�GD\OLJKW� VLJKW�� $&2*� UHG� GRW� UHIOH[LYH� VLJKW�� GHWDFKDEOH�RSHQ� LURQ� EDFNXS� VLJKWV�� YLVLEOH� ODVHU� SRLQWHU�� ,5� ODVHU�SRLQWHU�� GHWDFKDEOH� VRXQG� VXSSUHVVRU�� GHWDFKDEOH� IURQW�JULS�� WDFWLFDO� OLJKW��DQG�D PRGLILHG�0����JUHQDGH� ODXQFKHU�ZLWK�D�VKRUWHQHG�EDUUHO�DQG�VHSDUDWH�LPSURYHG�VLJKWV��7KH�62302'� 0�� .LW� LV� DFWXDOO\� DQ� RXWJURZWK� RI� WKH� 0���0RGXODU� :HDSRQ� 6\VWHP� �0:6�� SURJUDP� FRPSOHWHG� LQ�������:HDSRQV�ZLWK�HLWKHU�WKH�0:6�RU�WKH�62302'�NLWV�KDYH�D�WRWDO�RI�ILYH�PRXQWLQJ�UDLOV�DWWDFKHG�WR�WKHP��RQH�DW�WKH�WUDGLWLRQDO�FDUU\�KDQGOH�ORFDWLRQ��SOXV�IRXU�UHSODFLQJ�WKH�IRUHJULS�KDQJXDUG��7KHVH�IRXU�DUH�RUGLQDOO\�SRVLWLRQHG��RQH�HDFK� WRS�� ERWWRP�� OHIW� DQG� ULJKW�� 7KH� 62302'�NLW� UHSODFHV� WKH� RULJLQDO� QRQVWDQGDUGL]HG�62302'�V\VWHP�GHYHORSHG� EHWZHHQ� ����� DQG�������7KH�RQO\� WKLQJ�VWDQGDUG�DERXW� WKDW�ZDV� WKH�GXFW�WDSH�DQG�KRVH�FODPSV� LQGLYLGXDO�VROGLHUV�XVHG� WR�DWWDFK��DFFHVVRULHV�� WR� WKHLU� ORQJ�DUPV� &RPSDUHG� WR� WKH� 62302'�0�� .LW�� WKH�0:6� LV� ILOOHG� ZLWK� D� ULGLFXORXV� QXPEHU� RI� RSWLRQV�� $ORQJ� ZLWK� D� YDULHW\� RI� XQGHUEDUUHO�ZHDSRQV�DQG�DQ�XQJRGO\�QXPEHU�RI�VHOHFWLRQV�IRU�MXVW�LURQ�VLJKWV�OHW�DORQH�VFRSHV��WKHUPDO�VLJKWV��DQG�QLJKWYLVLRQ�VLJKWV��,W�HYHQ�SURYLGHV�IRU�VXFK�WKLQJV�DV�VZLYHO�VOLQJ�FOLSV��IRUZDUG SLVWRO�JULSV��IODVKOLJKW�PRXQWV��DQG�PRUH��7KH�0:6�ZDV�GHYHORSHG�E\�.QLJKW�$UPDPHQW�&RPSDQ\��PHDQLQJ�WKLV�EULJKW�LGHD�PD\�YHU\�ZHOO�KDYH�EHHQ�WKH�UHVXOW�RI�(XJHQH�6WRQHU�WLQNHULQJ�ZLWK�WKH�GHVLJQ�RI�WKH�JXQ�KH LV�PRVW�IDPRXV�IRU�

*HWWLQJ�EDFN�WR�WKH�0���62&20�FKRVH�LW�EHFDXVH�WKH�FODLPV�PDGH�DERXW�WKH�ZHDSRQ�EHLQJ�OLJKW��FRPSDFW��KDQG\��DQG�DOPRVW�DV�FDSDEOH�DV�WKH�0��$���7KH�ZHDSRQ�ZDV�HIIHFWLYH�RXW�WR�����PHWHUV�ZLWK�LURQ�VLJKWV�DQG�RXW�DV�IDU�DV�����PHWHUV�ZLWK�D�VFRSH�RU�UHIOH[LYH�VLJKW��8QIRUWXQDWHO\��WKH�ZHDSRQ�ZHQW�XQWHVWHG�IRU�HLJKW�\HDUV�EHIRUH�LW�VDZ�DFWXDO�FRPEDW��DQG�WKH�86�PLOLWDU\�KDG�VSHQW�FORVH�WR�����PLOOLRQ�WR�SURFXUH�VRPH�������RI�WKH�ULIOH��+RZHYHU��LQ�$IJKDQLVWDQ��UHDOLW\�VODSSHG�62&20�ULJKW�DFURVV�WKH�IDFH��'XH�WR�WKH�ZHDSRQ
V�VKRUWHU�EDUUHO��

:HDSRQ 0��0DQXIDFWXUHU )1�0DQXIDFWXULQJ <HDU �����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����[��PP�66��� 0DJV ��$FFXUDF\ *URXS ������FP 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ���PP������Z��VWRFN�FROODSVHG %XUVW �5DQJH (IIHFWLYH ����P $XWR ��0D[� &\FOLF �1RWHV
:HDSRQ 0��$�0DQXIDFWXUHU )1�0DQXIDFWXULQJ <HDU �����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����[��PP�66��� 0DJV ��$FFXUDF\ *URXS �������FP 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ���PP������Z��VWRFN�FROODSVHG %XUVW �5DQJH (IIHFWLYH ����P $XWR ��0D[� &\FOLF ���1RWHV
:HDSRQ 0��$��62302'�.LW0DQXIDFWXUHU )1�0DQXIDFWXULQJ <HDU �����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����[��PP�66��� 0DJV ��$FFXUDF\ *URXS ������FP 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ���PP������Z��VWRFN�FROODSVHG %XUVW �5DQJH (IIHFWLYH ����P $XWR ��0D[� &\FOLF ���1RWHV
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DPPXQLWLRQ�ILUHV�DW�D�VLJQLILFDQWO\�ORZHU�PX]]OH�YHORFLW\��UHGXFLQJ�ERWK�LWV�HIIHFWLYHQHVV�DV�ZHOO�DV�LWV�DFFXUDF\���7KH�VHFRQG�SUREOHP�LV�WKH�VKRUWHQLQJ�RI�WKH�EDUUHO�DOVR�VKRUWHQHG�WKH�JDV�V\VWHP��UHVXOWLQJ�LQ�LW�RSHUDWLQJ�XQGHU�JUHDWHU�VWUHVV��7KLV� LQ�WXUQ�VLJQLILFDQWO\� LQFUHDVHV�WKH�JXQ
V�UDWH�RI�ILUH�ZKLOH�RYHUVWUHVVLQJ�WKH�FRPSRQHQWV�DQG�UHGXFLQJ�UHOLDELOLW\��7KLUGO\��WKDQNV�WR�WKH�LQFUHDVHG�UDWH�RI�ILUH��WKH�EDUUHO�DQG�IRUHQG�KDQGJXDUG�RYHUKHDW�UDSLGO\�:KLOH� WKH�ULIOH� LV�FRQVLGHUHG�DGHTXDWH�DV�D�SHUVRQDO�GHIHQVH�ZHDSRQ�IRU�QRQ�LQIDQWU\�WURRSV�� OLNH�YHKLFOH�FUHZV��FOHUNV��DQG�VWDII�RIILFHUV�� WKHUH� LV� D� JURZLQJ� VHQWLPHQW� WKDW� WKH�0�$�� LV� IDU� OHVV� WKDQ� LGHDO� IRU� 6SHFLDO� )RUFHV� RSHUDWLRQV�� DW� OHDVW� LQ� LWV� FXUUHQW� VWDWH�� ,WV�SHUIRUPDQFH�ZLWK�62&20�KDV�DOVR�SUDFWLFDOO\�QXOOLILHG�WKH�LGHD�RI�FRPSOHWHO\�UH�DUPLQJ�WKH�86�$UP\�ZLWK�0�$�V�LQ�WKH�SODFH�RI�DOO�0���V��0��60*V�DQG�PRVW�0��SLVWROV��+RZ�H[DFWO\�WKLV�ZRXOG�EH�FRVW�FXWWLQJ�LV�EH\RQG�PH�VLQFH�WKH�0�$��FRVWV�RYHU������PRUH�WKDQ�WKH�0��$��RU�0��$���,�VXSSRVH�WKH�FRVW�FXWWLQJ�FRPHV�LQ�WKH�ORQJ�UXQ�IURP�XVLQJ�D�VLQJOH�FDOLEHU�DPPXQLWLRQ�DQG�RQH�W\SH�RI�PDJD]LQH�
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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 0 �����1 � �� ��>66@����>%@ 5( ��� ���� ���� ����

0�$��&DUELQH $5 �� 7 0 �����1 � �� ��>66@����>$%@�����>&@ 5( ��� ���� ���� ����0�$��62302'�.LW � � � � � � � � � � YDULHV � �������0��0:6�%DVH�.LW � � � � � � � � � � ����� � �����
6SHFLDO�5XOHV 62302'�.LW�LQFOXGHV�D�FRPSOHWH�VHW�RI�DFFHVVRULHV�H[FOXGLQJ�WKH�0196��PLQL�QLJKW�YLVLRQ�VLJKW����$OVR�LQFOXGHV�WKH�0:6�VWDQGDUGL]HG�EDVH�NLW��7KH�0��0:6�EDVH�NLW�LV�VLPSO\�WKH�5,6�IRUHJULS�UHSODFHPHQW��ZLWK�VOLQJ��D�VHW�RI�LURQ�VLJKWV��FDUU\LQJ�KDQGOH��DQG�JULS�VODWV�IRU�DOO���5,6�UDLOV��%X\�\RXU�ZHDSRQ�VHSDUDWHO\�
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ0��&DUELQH �G� �� EDOOLVWLF ��� 6�% �� 0HG ��OE �� 0LO�����0�$��&DUELQH �G� �� EDOOLVWLF 6�$ �� 0HG ��OE �� 0LO�����0��0:6�%DVH�.LW � � � � � � � ���OE �� 1RQH0�$��62302'�.LW � � � � � � � �YDU� �� 0LO�����
6SHFLDO�5XOHV 62302'�.LW�LQFOXGHV�D�FRPSOHWH�VHW�RI�DFFHVVRULHV�H[FOXGLQJ�WKH�0196��PLQL�QLJKW�YLVLRQ�VLJKW����$OVR�LQFOXGHV�WKH�0:6�VWDQGDUGL]HG�EDVH�NLW��7KH�0��0:6�EDVH�NLW�LV�VLPSO\�WKH�5,6�IRUHJULS�UHSODFHPHQW��ZLWK�VOLQJ��D�VHW�RI�LURQ�VLJKWV��FDUU\LQJ�KDQGOH��DQG�JULS�VODWV�IRU�DOO���5,6�UDLOV��%X\�\RXU�ZHDSRQ�VHSDUDWHO\�
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV0��&DUELQH �� 6$��% )DLU *RRG � ����0�$��&DUELQH �� 6$��$��& )DLU *RRG � ����0��0:6�%DVH�.LW � � � � � ������� $GGV�VFRSHG�ERQXV�0�$��62302'�.LW � � � � � �����6SHFLDO�5XOHV 62302'�.LW� LQFOXGHV� D�FRPSOHWH�VHW� RI� DFFHVVRULHV�H[FOXGLQJ� WKH�0196� �PLQL�QLJKW� YLVLRQ�VLJKW�� �� $OVR� LQFOXGHV� WKH�0:6�VWDQGDUGL]HG�EDVH�NLW��7KH�0��0:6�EDVH�NLW� LV�VLPSO\� WKH�5,6� IRUHJULS� UHSODFHPHQW��ZLWK�VOLQJ��D�VHW�RI� LURQ�VLJKWV��FDUU\LQJ�KDQGOH��DQG�JULS�VODWV�IRU�DOO���5,6�UDLOV��%X\�\RXU�ZHDSRQ�VHSDUDWHO\�
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV0��&DUELQH �G� 3�/ �� �� � ��� ��� �� ���� ����0�$��&DUELQH �G� 3�/ �� �� � ��� ���� �� ���� ����0��0:6�%DVH�.LW � � � � � � � � � ������� ���$FF�0�$��62302'�.LW � � � � � � � � ����� �����6SHFLDO�5XOHV� 62302'� .LW� LQFOXGHV� D� FRPSOHWH� VHW� RI� DFFHVVRULHV� H[FOXGLQJ� WKH�0196� �PLQL� QLJKW� YLVLRQ� VLJKW�� �� $OVR� LQFOXGHV� WKH�0:6�VWDQGDUGL]HG�EDVH� NLW�� 7KH�0��0:6�EDVH�NLW� LV� VLPSO\� WKH�5,6� IRUHJULS� UHSODFHPHQW��ZLWK� VOLQJ�� D� VHW� RI� LURQ� VLJKWV�� FDUU\LQJ�KDQGOH��DQG�JULS�VODWV�IRU�DOO���5,6�UDLOV��%X\�\RXU�ZHDSRQ�VHSDUDWHO\�
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7KH� 0��� 'UDJRQ� LV� D� PHGLXP�UDQJH�� ZLUH�JXLGHG��OLQH�RI�VLJKW�DVVDXOW�PLVVLOH�FDSDEOH�RI�GHIHDWLQJ�DUPRUHG� YHKLFOHV�� IRUWLILHG� EXQNHUV�� FRQFUHWH� JXQ�HPSODFHPHQWV�� DQG� RWKHU� KDUG� WDUJHWV� ZLWK� LWV� VKDSHG�FKDUJH� ZDUKHDG�� 7KH� 'UDJRQ� ZDV� GHYHORSHG� E\�0F'RQQHOO�'RXJODV� $HURVSDFH� LQ� ����� IRU� WKH� 8�6��$UP\��7KH�FRUH�RI� WKH�0���'UDJRQ�LV�DFWXDOO\�D�WUDFNHU�V\VWHP��ZKLFK�DWWDFKHV�WR�D�PLVVLOH�VWRUDJH�ODXQFK�WXEH��7KH� WXEH� LV� GLVSRVDEOH�� WKH� WUDFNHU� XQLW� LV� QRW�� 7KH�ODXQFK�WXEH�LV�D�VPRRWKERUH�ILEHUJODVV�WXEH�WR�ZKLFK WKH�WUDFNHU� DWWDFKHV�� 7KH� WXEH� LQFOXGHV� D� VXSSRUW� ELSRG��EDWWHU\�� VOLQJ�� DQG� VKRFN� DEVRUEHUV�� 7KH� V\VWHP� LV�GHVLJQHG� WR� EH� FDUULHG� DQG� GHSOR\HG� E\� DQ� LQGLYLGXDO�JXQQHU� 6LQFH� LWV�LQWURGXFWLRQ�LQ�������WKH�'UDJRQ�KDV�EHHQ� UHGHVLJQHG� WZLFH�� 7KH� ILUVW� WLPH� ZDV� D� 3URGXFW�,PSURYHPHQW� 3URJUDP� LQLWLDWHG� E\� WKH� 860&� LQ� ������7KLV�SURJUDP�UHVXOWHG�LQ�WKH�'UDJRQ�,,��EXW�ZDV�DFWXDOO\�MXVW� D�ZDUKHDG� UHILW� WR� WKH� H[LVWLQJ�PLVVLOH� VWRFNSLOHV� LQ�RUGHU� WR� LPSURYH� SHUIRUPDQFH�� 7KLV� ZDV� IROORZHG� E\� D�VHFRQG�ZDUKHDG� UHILW� XVLQJ� D� WDQGHP� FKDUJH�ZDUKHDG��7KH�VHFRQG�UHGHVLJQ� UHVXOWHG� LQ�D� YDVW� LPSURYHPHQW� LQ�WKH� ZHDSRQ¶V� UDQJH�� HIIHFWLYHO\� GRXEOLQJ� WKH� ZHDSRQ¶V�UDQJH� 7KH�'UDJRQ� LV�DQ�H[SHQVLYH�ZHDSRQ�V\VWHP��7KH�GD\�WUDFNHU�XQLW�DORQH�FRVWV�WKH�860&����������7KH�QLJKW� WUDFNHU� V\VWHP� FRVWV� ��������� 7KH� PLVVLOHV�WKHPVHOYHV� KDYH� EHHQ� SULFHG� LQ� WKH� �������� UDQJH��5HJDUGOHVV� WKLV� H[SHQVH�� WKH� 860&� LQYHQWRULHV� �����GD\� WUDFNHUV�� ���� QLJKW� WUDFNHUV�� DQG� ������� PLVVLOHV��7KH� $86$� �$UP\� RI� WKH� 8QLWHG� 6WDWHV� RI� $PHULFD��LQYHQWRULHV�������WUDFNHUV�DQG��������PLVVLOHV�$W� WKLV� SRLQW�� WKH� 'UDJRQ� LV� XQLYHUVDOO\�PDOLJQHG�� HVSHFLDOO\� LQ� WKH� DUP\�� DV� LW� LV� D� VORZ� IO\LQJ�PLVVLOH� UHTXLULQJ� PRUH� WKHQ� ��� VHFRQGV� WR� UHDFK�PD[LPXP� UDQJH� DQG� LW� LV� DQ� RSHUDWRU�JXLGHG� ZHDSRQ�V\VWHP��ZKLFK�NHHSV�WKH�RSHUDWRU�YXOQHUDEOH�DV�D�WDUJHW�WR�HQHP\�ILUH�ZKLOH�WKH�PLVVLOH�LV�LQ�IOLJKW�6WDUWLQJ� LQ� WKH� ODWH� ����¶V�� WKH�PRUH� FDSDEOH�DQG� PRUH� H[SHQVLYH� -DYHOLQ� $7*0� EHJDQ� HQWHULQJ�VHUYLFH�ZLWK� ERWK� WKH�860&�DQG�$86$�� OHDGLQJ� WR� WKH�VORZ� SKDVLQJ� RXW� RI� WKH� 'UDJRQ�� :KLOH� WKH� -DYHOLQ� LV�WKUHH� WLPHV� WKH� SULFH� RI� WKH� 'UDJRQ�� WKHUH� DUH� DOVR�XQJXLGHG�V\VWHPV�IDU�FKHDSHU�WKDQ�WKH�'UDJRQ�DV�ZHOO��7KLV�PHDQV� WKDW� XQOLNH�PDQ\� RWKHU� SUHYLRXV� DQWL�DUPRU�LQIDQWU\� ZHDSRQV� WKDW� EHFDPH� GHPROLWLRQ� WRROV�� WKH�'UDJRQ� LV� PRVW� OLNHO\� WR� EH� HLWKHU� F\FOHG� RII� WR� WKH�1DWLRQDO� *XDUG� RU� VROG� RII� RU� JLYHQ� DZD\� DV� PLOLWDU\�VXUSOXV�WR�WKLUG�ZRUOG�QDWLRQV�

:HDSRQ 0���'UDJRQ0DQXIDFWXUHU 0F'RQQHOO�'RXJODV <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU ���PP�PLVVLOH 0DJV VLQJOH�VKRW$FFXUDF\ *URXS 02$.LOO 3HQ ���PP9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ 52) 66 �/RDGHG �����NJ 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� �����P &\FOLF �
1RWHV 'D\�VLJKW�ZHLJKV������NJ��7KHUPDO�QLJKW�WUDFNHU�ZLWK�EDWWHULHV�DQG�JDV�ERWWOH�ZHLJKV������NJ��7KLV�DSSOLHV�WR�DOO�YHUVLRQV�RI�WKH�'UDJRQ�$7*0�
:HDSRQ 0��$��'UDJRQ�,,0DQXIDFWXUHU 0F'RQQHOO�'RXJODV <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU ���PP�PLVVLOH 0DJV VLQJOH�VKRW$FFXUDF\ *URXS 02$.LOO 3HQ ���PP9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ 52) 66 �/RDGHG �����NJ 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH �����P $XWR �0D[� �����P &\FOLF �1RWHV
:HDSRQ 0��$��'UDJRQ�,,�7DQGHP�&KDUJH0DQXIDFWXUHU 0F'RQQHOO�'RXJODV <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU ���PP�PLVVLOH 0DJV VLQJOH�VKRW$FFXUDF\ *URXS 02$.LOO 3HQ ���PP9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ 52) 66 �/RDGHG �����NJ 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH �����P $XWR �0D[� �����P &\FOLF �1RWHV
:HDSRQ 0��$��6XSHU'UDJRQ0DQXIDFWXUHU 0F'RQQHOO�'RXJODV <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU ���PP�PLVVLOH 0DJV VLQJOH�VKRW$FFXUDF\ *URXS 02$.LOO 3HQ ���PP9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ 52) 66 �/RDGHG �����NJ 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH �����P $XWR �0D[� �����P &\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� &RVW0���'UDJRQ 0,6 �� 1 0 3(1�����'�����P � � ���� 95 ��� � ���� �������

0��$��'UDJRQ�,, 0,6 �� 1 0 3(1�����'�����P � � ���� 95 ���� � ���� �������
0��$��'UDJRQ�,,�7DQGHP 0,6 �� 1 0 3(1������'�����P � � ���� 95 ���� � ����� �������
0��$��6XSHU'UDJRQ 0,6 �� 1 0 3(1������'�����P � � ���� 95 ���� � ����� �������6SHFLDO�5XOHV 3ULFHV�EDVHG�XSRQ�SXUFKDVH�RI�D�PLVVLOH�DQG�GD\�WUDFNHU��6XEWUDFW���������WR�REWDLQ�WKH�PLVVLOH�SULFH��1LJKW�WUDFNHU�LV���������
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ0���'UDJRQ 3(1�����G�����¶ � )LUH ��� 66 � /UJ ���OEV �� 0LO�����
0��$��'UDJRQ�,, 3(1�����G�����¶ � )LUH ��� 66 � /UJ ���OEV �� 0LO�����
0��$��'UDJRQ�,,�7DQGHP 3(1������G�����¶ � )LUH ��� 66 � /UJ �����OEV �� 0LO�����
0��$��6XSHU'UDJRQ 3(1������G�����¶ � )LUH ��� 66 � /UJ �����OE �� 0LO�����'D\�6LJKW � � � � � � � �����OE �� 0LO�����1LJKW�6LJKW � � � � � � � �����OE �� 0LO�����6SHFLDO�5XOHV 6LJKWV�PXVW�EH�SXUFKDVHG�VHSDUDWHO\�IURP�WKH�ODXQFKHU���PLVVLOH�DVVHPEOLHV�
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV0���'UDJRQ � � 6XSHUE *UHDW� � ������� 3RRU�3HQHWUDWLRQ0��$��'UDJRQ�,, � � 6XSHUE *UHDW � ������� 0HGLRFUH�3HQHWUDWLRQ0��$��'UDJRQ�,,�7DQGHP � � 6XSHUE 6XSHUE �� ������� )DLU�3HQHWUDWLRQ0��$��6XSHU'UDJRQ � � 6XSHUE 6XSHUE �� ������� )DLU�3HQHWUDWLRQ6SHFLDO�5XOHV 3ULFHV�EDVHG�XSRQ�SXUFKDVH�RI�D�PLVVLOH�DQG�GD\�WUDFNHU��6XEWUDFW���������WR�REWDLQ�WKH�PLVVLOH�SULFH��1LJKW�WUDFNHU�LV���������
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV
0���'UDJRQ �G������ 3�/ �� � � ��� � � ���� �������
0��$��'UDJRQ�,, ��G������� 3�/ �� �� � ���� � � ���� �������
0��$��'UDJRQ�,,�7DQGHP ��G������� 3�/ �� �� � ���� � � ����� �������
0��$��6XSHU'UDJRQ ��G������� 3�/ �� �� � ���� � � ����� �������6SHFLDO�5XOHV� 3ULFHV�EDVHG�XSRQ�SXUFKDVH�RI�D�PLVVLOH�DQG�GD\�WUDFNHU��6XEWUDFW���������WR�REWDLQ�WKH�PLVVLOH�SULFH��1LJKW�WUDFNHU�LV���������
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7KH�0���PDFKLQH�JXQ�ZDV�GHYHORSHG�LQ�WKH�ODWH�����¶V��ZLWK�WKH�LQLWLDO�GHVLJQ�EHLQJ�OLWWOH�PRUH�WKDQ�D�FRS\�RI� WKH� *HUPDQ�PDGH� 0*����� UHO\LQJ� VSHFLILFDOO\� RQ� WKH�IHHG�PHFKDQLVP�DQG� JDV�GULYHQ�DFWLRQ� RI� WKLV�:RUOG�:DU�7ZR�ZHDSRQ��7KH�8QLWHG�6WDWHV�PLOLWDU\ DGRSWHG� WKH�0���LQ�������DQG�WKH�PDFKLQH�JXQ�VHUYHG�DV�WKH�PDLQ�PHGLXP�RU� JHQHUDO� SXUSRVH� PDFKLQH� JXQ� XQWLO� WKH� 0���� ZDV�DGRSWHG�%\�WKH�$UP\�LQ�WKH���¶V��:KLOH�WKH�$UP\�QRZ�KDV�FRPSOHWHO\�ILHOGHG�WKH�0����UHSODFHPHQWV�IRU�WKH�0����WKH�0DULQHV�FRQWLQXH�WR�UHSODFH�WKH�0���LQ�WKH�ILHOG��+RZHYHU��HYHQ� GXULQJ� 2SHUDWLRQ�� ,UDTL� )UHHGRP�� WKH� 860&� KDG�0��(��PDFKLQH�JXQV�LQ�FRPEDW�7KH� 0��(�� LV� WKH� PRVW� UHFHQW� YHUVLRQ� RI� WKH�0���� DQG� WKH� ILQDO� DWWHPSW� WR� LPSURYH� WKH� ZHDSRQ� DQG�FRPSHQVDWH� IRU� LWV� IODZV�� :KLOH� WKH� 0�� ZDV� PDGH�UHODWLYHO\�IDPRXV�E\�PRYLHV�DERXW�9LHWQDP��WKH�UHDOLW\�ZDV�TXLWH� GLIIHUHQW�� 7KH� ZHDSRQ� KDG� D� ORW� RI� SUREOHPV� WKDW�PDGH� LW� GLIILFXOW� WR� EHVW� HIIHFW�� $� JXQQHU� HLWKHU� XVHG� WKH�ZHDSRQ� VDIHO\� DQG� LQHIIHFWLYHO\� RU� HIIHFWLYHO\� DW� JUHDW�SHUVRQDO�ULVN��7KH�PDMRU�SUREOHP�RI� WKH�0��� LV�RYHUKHDWLQJ�� ,W�KHDWV� VR� TXLFNO\� ZLWK� VXVWDLQHG� ILUH� WKDW� LW� ZDV�UHFRPPHQGHG�WKDW�WKH�EDUUHO�EH�VZDSSHG�DW�WKH�VDPH�WLPH�DPPXQLWLRQ� ZDV� UHORDGHG� LQ� WKH� ZHDSRQ�� HYHU\� ����URXQGV��3XVKLQJ�WKH�EDUUHO�IXUWKHU�WKDQ�WKLV�ZRXOG�ZDUS WKH�EDUUHO�TXLFNO\�WR� WKH�SRLQW�RI�DW� OHDVW�UXLQLQJ�WKH�DLP�� LI�QRW�MDPPLQJ�WKH�ZHDSRQ��RU�RXWULJKW�GHVWUR\LQJ�LW�E\�IXVLQJ�WKH�EDUUHO� WR� WKH� UHFHLYHU�� (YHQ� WKRXJK� WKH� EDUUHO� LV� D� TXLFN�FKDQJH� GHVLJQ�� WKH� ELSRG� LV� FRQQHFWHG� WR� WKH� EDUUHO��UHTXLULQJ� D� VHFRQG� SHUVRQ� WR� VXSSRUW� WKH� JXQ� ZKLOH� WKH�JXQQHU� FKDQJHV� WKH� EDUUHO�� $GGLWLRQDOO\�� WKHUH� LV� QR�LQVXODWHG� JULSSLQJ� VXUIDFH� RQ� WKH� EDUUHO�� VR� D� VSHFLDO�DVEHVWRV�PLWWHQ�ZDV�QHHGHG�WR�UHPRYH�WKH�KHDWHG�EDUUHO�+RZHYHU�� WKH� 0��� GLG� LPSURYH� RQ� SUHYLRXV�PDFKLQH�JXQV LQ�D�IHZ�ZD\V���:KLOH�E\�QR�PHDQV�OLJKW��WKH�ODUJH� IRUHDUP�DVVHPEO\�DQG�EXWWVWRFN�DOORZ�WKH�JXQ� WR�EH�ILUHG�RQ�WKH�PRYH�IURP�WKH�KLS��HYHQ�DLPHG�DQG�ILUHG�IURP�WKH� VKRXOGHU� OLNH� D� ULIOH�� 2YHU� WKH� \HDUV�� FKDQJHV� ZHUH�PDGH� WR� LPSURYH� SHUIRUPDQFH� DQG� UHOLDELOLW\�� DQG� WKH�DPPXQLWLRQ� ZHQW� IURP� ORRVH� EHOWV� WR� EHLQJ� SDFNDJHG� LQ�FDQYDV� SDFNV� WKDW� DWWDFK� WR� WKH� VLGH� RI� WKH�PDFKLQH� JXQ��PXFK�OLNH�WKH�DPPXQLWLRQ�SDFNV�RI�WKH�0����6$:��7KH�0��(��ZDV�WKH�ILUVW�PDMRU�GHVLJQ�FKDQJH�RQ�WKH�ZHDSRQ��ZKLFK�DIIL[HG�WKH�ELSRG WR�WKH�JDV�WXEH��ZKLFK�LQ�WXUQ�ZDV�DIIL[HG�WR�WKH�UHFHLYHU��HOLPLQDWLQJ�WKH�QHHG�IRU�DQ�DVVLVWDQW�WR�VXSSRUW�WKH�ZHDSRQ�GXULQJ�EDUUHO�FKDQJHV�7KH�0��(��LV�WKH�FXOPLQDWLRQ�RI�WKHVH�PDQ\�DOWHUDWLRQV��7KH�FRQYHUVLRQ�NLW�PDNHV�WKH�ZHDSRQ�OLJKWHU�DQG�VPDOOHU� DQG�WKHUHIRUH�PRUH�PDQDJHDEOH��7KH�0��(��EHFDPH� WKH�PLOLWDU\¶V� ILUVW�FORVH�TXDUWHUV�DVVDXOW�PDFKLQH�JXQ��GHYHORSHG�E\� WKH�1DY\� ILUVW� IRU�XVH�E\� WKH�6($/V��7KH�ODUJH�IRUHDUP�LV�UHSODFHG�E\�D�VPDOOHU�IRUHDUP�DVVHPEO\�ZLWK�DQ�LQWHJUDWHG�SLVWRO�JULS�DQG�OLJKWHU�ELSRG��7KH�QHZ��OLJKWHU�EDUUHOV��DYDLODEOH�LQ�WZR�OHQJWKV��KDYH�LQWHJUDWHG�FDUU\�KDQGOHV��QHZ�IODVK�KLGHUV��DQG�IXOO\�DGMXVWDEOH�IURQW�VLJKWV���7KH�SLVWRO�JULS�LV�UHSODFHG�ZLWK�D�PRUH�FRPIRUWDEOH�YHUVLRQ��FRPSOHWH�ZLWK�D�IROGLQJ� WULJJHU�JXDUG�WKDW�DOORZV�ILULQJ� WKH�ZHDSRQ�ZLWK�JORYHV�RQ��,QWHUQDO�SDUWV�DUH�UHSODFHG�WR�LPSURYH�UHOLDELOLW\��7KLV�LQFOXGHV�DQ�DPELGH[WURXV�VDIHW\��XQLYHUVDO�VOLQJ�DWWDFKPHQWV��DQG�D QHZ�VLPSOLILHG�JDV�V\VWHP�WKDW�GRHVQ¶W�UHTXLUH�D�VDIHW\�ZLUH�WR�SUHYHQW�ORRVHQLQJ��$OO�WKLV�PDGH�WKH�ZHDSRQ�ERWK�EHWWHU�DQG�ZRUVH��7KH�OLJKWHU�EDUUHOV�RYHUKHDW�HYHQ�ZRUVH�WKDQ�WKH�RULJLQDOV��OHDGLQJ�WR�JUHDWHU�ILULQJ�UHVWULFWLRQV�DQG�IDVWHU�GHJUDGDWLRQ�RI�ZHDSRQ�UHOLDELOLW\��,I�WKH�EDUUHO�LV�QRW�FKDQJHG�HYHU\�����URXQGV��WKH�QHZ�EDUUHOV�ZRXOG�HDVLO\ EH�GHVWUR\HG�E\�UDSLG��VXVWDLQHG�ILUH�DIWHU�QR�PRUH�WKDQ�����WR�����URXQGV�ILUHG��1HHGOHVV�WR�VD\��WKH�6($/V�VWXFN�ZLWK�WKHLU�ZHOO�ZRUQ�DQG�EHORYHG�0���6WRQHU�:HDSRQ�6\VWHP��DQG�WKH�0DULQHV��QRZ�VWXFN�ZLWK�WKH�0��(��IRU�ZHOO�RYHU�D�GHFDGH��KDYH�VWUXJJOHG�WR�UHSODFH�LW�ZLWK�WKH�0����*30*�7KH� 0��� FDQ� XVH� 0��� �DUPRU�SLHUFLQJ��� 0��� �WUDFHU��� 0��� �PHFKDQLFDO� WUDLQLQJ� GXPP\��� 0��� �EDOO�)0-�� DQG� 0��� �EODQN��PXQLWLRQV��7KH�SUHIHUUHG�FRPEDW�ORDG�LV�DQ�DPPXQLWLRQ�PL[�RI���0���FDUWULGJHV�DQG�� 0���FDUWULGJH��7KLV�VWDQGDUG�IRXU�DQG�RQH�PL[�RI�EDOO�DQG�WUDFHU�DPPXQLWLRQ�DOORZV�WKH�JXQQHU�WR�XVH�WKH�727�RU�7UDFHU�2Q�7DUJHW�PHWKRG�RI�DGMXVWLQJ�ILUH�WR�DFKLHYH�D�WDUJHW�NLOO�

:HDSRQ 0���0HGLXP�0DFKLQH�*XQ0DQXIDFWXUHU 6DFR�'HIHQVH��,QF� <HDU �����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����PP�1$72 0DJV ����URXQG�EHOWV$FFXUDF\ *URXS ���FP�#����P 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\ �����-:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH �����P $XWR ���0D[� �����P &\FOLF ���1RWHV 6SDUH�EDUUHOV�ZHLJK������NJ�
:HDSRQ 0��(��*30*�/RQJ�%DUUHO0DQXIDFWXUHU <HDU1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����PP�1$72 0DJV ����URXQG�EHOWV$FFXUDF\ *URXS ���FP�#����P 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\ �����-:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH �����P $XWR ���0D[� �����P &\FOLF ���1RWHV 6SDUH�EDUUHOV�ZHLJK������NJ�
:HDSRQ 0��(��*30*�6KRUW�%DUUHO0DQXIDFWXUHU <HDU1DWLRQ 8QLWHG�6WDWHV&DOLEHU ����PP�1$72 0DJV ����URXQG�EHOWV$FFXUDF\ *URXS ���FP�#����P 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\ �����-:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFWLYH �����P $XWR ���0D[� �����P &\FOLF ���1RWHV 6SDUH�EDUUHOV�ZHLJK������NJ�
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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�� +9< �� 1 0 �����1 � ��� ��>66@����>$@�����>&@ 67 ���� ����� ����� �����0��(��/RQJ +9< �� 1 0 �����1 � ��� 67 ���� ��� ���� �����0��(��6KRUW +9< �� 1 0 �����1 �� ��� ��>66@����>$@�����>&@ 67 ���� ���� ����� �����6SHFLDO�5XOHV

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ0�� �G�� �� EDOOLVWLF ��� 6$��$ ���% /UJ ���OE �� 0LO�����0��(��/RQJ �G�� �� EDOOLVWLF ��� 6$��$ ���% /UJ ���OE �� 0LO�����0��(��6KRUW �G�� �� EDOOLVWLF ��� 6$��$ ���% /UJ ���OE �� 0LO�����6SHFLDO�5XOHV

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV0�� ��� 6$��$��& 6XSHUE *RRG � �����0��(��/RQJ ��� 6$��$��& 6XSHUE *RRG � �����0��(��6KRUW ��� 6$��$��& 6XSHUE *RRG � �����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV0�� �G��� 3�/ �� �� � ���� ���� ��� ����� �����0��(��/RQJ �G��� 3�/ �� �� � ���� ���� ��� ���� �����0��(��6KRUW �G��� 3�/ �� �� � ���� ���� ��� ����� �����6SHFLDO�5XOHV�
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7KH� 0��� /$:� KDV� EHHQ� D� PDLQVWD\� RI�PDQSRUWDEOH�DQWL�DUPRU�WHFKQRORJ\�IRU�WKH�86�PLOLWDU\�IRU�GHFDGHV�� 7KH� /$:� LV� D� OLJKWZHLJKW�� PDQSRUWDEOH��GLVSRVDEOH�� RQH�VKRW�DQWL�WDQN�ZHDSRQ�HIIHFWLYH�DJDLQVW�PRVW�OLJKW�DUPRUHG�YHKLFOHV�DQG�VRIW�VNLQQHG�WDUJHWV�7KH� ZHDSRQ� ZDV� RULJLQDOO\� GHYHORSHG� LQ� WKH�HDUO\� ����¶V� E\� +HVVLDQ� (DVWHUQ� LQ� UHVSRQVH� WR� WKH�6RYLHW�53*���DQG�53*���ZHDSRQ�V\VWHPV��$IWHU�7DOOH\�'HIHQVH�6\VWHPV�OLFHQVHG�WKH�ZHDSRQ�IRU�SURGXFWLRQ�LQ�WKH� 8QLWHG� 6WDWHV�� WKH� ZHDSRQ� UDSLGO\� EHFDPH� D�PDLQVWD\�RI�WKH�8�6��PLOLWDU\�DQG�WKDQNV�WR�WKDW�H[WHQVLYH�GHSOR\PHQW��D�VWDQGDUG�1$72�ZHDSRQ�V\VWHP�DV�ZHOO��(YHQ� WKH� 6RYLHW� %ORF� QDWLRQV� DSSUHFLDWHG� WKH� ZHDSRQ��ZLWK�WKH�6RYLHWV�DQG�&]HFKV�GXSOLFDWLQJ�LW� LQ�WKH�IRUP�RI�WKH�53*����DQG�53*����V\VWHPV�7KH�0���/$:� LV�D���PP�GLDPHWHU�XQJXLGHG�URFNHW� EHDULQJ� D� VKDSHG� FKDUJH� +($7� ZDUKHDG��HIIHFWLYH� WR� D� UDQJH� RI� XS� WR� ���� PHWHUV�� 6LQFH� LWV�LQWURGXFWLRQ��WKH�0���KDV�EHHQ�XSJUDGHG�VHYHUDO�WLPHV��)LYH�GLIIHUHQW�PRGHOV�RI�WKH�/$:��DOO�H[WHUQDOO\�LGHQWLFDO��ZHUH� GHYHORSHG� RYHU� WKH� \HDUV�� WKDQNV� WR� WKH�H[SHULHQFHV� RI� 9LHWQDP�� 8QIRUWXQDWHO\�� DV� WKH� ZHDSRQ�ZDV�XSJUDGHG��SURGXFW�JRDOV�FKDQJHG��VR�WKDW�ZKLOH�RQH�PRGHO� RI� WKH� ZHDSRQ� PLJKW� EH� RSWLPL]HG� IRU� DUPRU�SHQHWUDWLRQ�� WKH� QH[W� PLJKW� EH� RSWLPL]HG� IRU� H[SORVLYH�HIIHFW�RU�EODVW�DUHD��7KLV�ODFN�RI�GLUHFWLRQ�DQG�WKH�ODFN�RI�REYLRXV�IHDWXUHV�WR�GLIIHUHQWLDWH�PRGHOV�RI�WKH�0���PDGH�LW�D�ORJLVWLFDO�QLJKWPDUH�IRU�HYHU\�PLOLWDU\�XVLQJ�LW�7R�RSHUDWH��WKH�VROGLHU�VLPSO\�SRSV�RII�WKH�HQG�FDSV�� EUHDNLQJ� WKH�ZDWHU�WLJKW� VHDO� RQ� WKH�ZHDSRQ�� +H�WKHQ�H[WHQGV�WKH�LQQHU�WXEH�UHDUZDUG��WKHQ�UHPRYHV�WKH�ILULQJ� SLQ� DQG� RSHQV� WKH� EDVLF� VLJKW� RQ� WKH� ZHDSRQ��ZKLFK� LV� JUDGHG� WR� ���PHWHU� LQFUHPHQWV� WR� ����PHWHUV�ZLWK����PSK�OHDG�LQGH[HV�WR�HDFK�VLGH��3ODFLQJ�WKH�LQQHU�WXEH� XSRQ� KLV� VKRXOGHU�� WKH�VROGLHU� WKHQ DLPV�DQG� ILUHV�WKH�PLVVLOH�� %HIRUH� ILULQJ�� WKH� VROGLHU� QHHGHG� WR� HQVXUH�WKDW� WKH� EDFNEODVW� DUHD�� VRPH� ��� PHWHUV� GHHS� DQG� ��PHWHUV�ZLGH��ZDV�FOHDU�RI�DQ\�IULHQGO\�IRUFHV��7KH�URFNHW��ZLWK� D� YHORFLW\� RI� ���� P�V�� FDQ� DFFXUDWHO\� VWULNH�VWDWLRQDU\� WDUJHWV� WR�D UDQJH�RI�����PHWHUV�DQG�PRYLQJ�WDUJHWV� DW� D� UDQJH� RI� ���� PHWHUV�� RU� HQJDJH� DV� DQ�LQGLUHFW� ILUH� ZHDSRQ� RQ� WDUJHWV� URXJKO\� RQH� NLORPHWHU�DZD\��8SRQ� GHWRQDWLRQ�� WKH�ZDUKHDG� SURGXFHV� D� MHW� RI�SODVPD�PRYLQJ�DW�D�YHORFLW\�RI�������PHWHUV�SHU�VHFRQG��ZKLFK� VWULNHV� ZLWK� D� IRUFH� RI� PRUH� WKDQ� ��� PLOOLRQ�NLORJUDPV� SHU� VTXDUH� FHQWLPHWHU�� HDVLO\� FDUYLQJ� D� KROH�WKURXJK�5+$�SODWH�(DUO\� XQLWV� RI� WKH�0��� /$:�ZHUH� HVVHQWLDOO\�GHIHFWLYH��ZLWK� XQGHUSRZHUHG� URFNHW�PRWRUV� WKDW� EXULHG�WKH�URXQG�LQ�WKH�GLUW�\DUGV�VKRUW�RI�WKHLU�LQWHQGHG�WDUJHWV��$GGLWLRQDOO\�� ZKLOH� WKH� PDQXIDFWXUHUV� FODLPHG� WKH�ZHDSRQ� FRXOG� GHIHDW� WKH� DUPRU� RI� DQ\� PRGHUQ� WDQN�DYDLODEOH� DW� WKH� WLPH�� WKLV�ZDV� LQ� DFWXDOLW\� D� IDOVHKRRG��7KLV� GHIHDW� RI� HQHP\� DUPRU� UHTXLUHG� D� SHUIHFWO\�SHUSHQGLFXODU� VWULNH� RQ� WKH� YHKLFOH�� VRPHWKLQJ� YLUWXDOO\�LPSRVVLEOH� WR� DWWDLQ� LQ� WKH� KHDW� RI� FRPEDW�� HVSHFLDOO\�DJDLQVW�D�PRYLQJ�WDUJHW��7KH�SHQHWUDWLRQ�FDSDELOLW\�RI�WKH�/$:� YDULHG� ZLGHO\�� IURP� ���PP� WR� ���PP� RI� DUPRU��0RVW� PLOLWDULHV� VHWWOHG� RQ� WKH� 0��$�� DQG� 0��$��YDULDQWV�RI�WKH�ZHDSRQ�0RVW� /$:V� DUH� VROG� LQ� FDVHV� RI� ILYH�� IRU���������7KH�0��$��/$:V��DOVR�VROG�LQ�FDVHV�RI�ILYH��DUH�VLJQLILFDQWO\�OHVV��DW�������SHU�FDVH�x 7KH� RULJLQDO� 0��� FRXOG� SHQHWUDWH� ���PP� RI�DUPRU�� EXW� GXH� WR� LWV� XQUHOLDEOH� URFNHW�PRWRU��FRXOG�UHOLDEO\�KLW�D�PRYLQJ�WDUJHW�DW�DERXW�����PHWHUV� DQG� D� PRYLQJ� WDUJHW� DW� ���� PHWHUV��SURYLGHG� WKH� RSHUDWRU� ZDV� IDPLOLDU� ZLWK� WKH�VLJKWLQJ� SUREOHPV� DQG� FRPSHQVDWHG�� 7KH�URFNHWV� RIWHQ� UHDFKHG� OLWWOH� PRUH� WKDQ� ����PHWHUV�PD[LPXP�UDQJH��x 7KH�0��$��DQG�0��$�� LPSURYHG� WKH� URFNHW��DQG�FRXOG�VWULNH�PRYLQJ�WDUJHWV�DW�����PHWHUV�DQG� VWDWLRQDU\� WDUJHWV� DW� ���� PHWHUV�� ZLWK� D�

:HDSRQ 0���/LJKW�$QWL�WDQN�:HDSRQ0DQXIDFWXUHU 7DOOH\�'HIHQVH�6\VWHPV <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU ��PP�URFNHW 0DJV VLQJOH�VKRW$FFXUDF\ *URXS 02$.LOO 3HQ ���PP9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ���PP�FORVHG�����PP�RSHQ %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� ����P &\FOLF �1RWHV:HDSRQ 0��$��/LJKW�$QWL�WDQN�:HDSRQ0DQXIDFWXUHU 7DOOH\�'HIHQVH�6\VWHPV <HDU �����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ��PP�URFNHW 0DJV VLQJOH�VKRW$FFXUDF\ *URXS 02$.LOO 3HQ ���PP9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ���PP�FORVHG� ���PP�RSHQ %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� �����P &\FOLF �1RWHV:HDSRQ 0��$��/LJKW�$QWL�WDQN�:HDSRQ0DQXIDFWXUHU 7DOOH\�'HIHQVH�6\VWHPV <HDU �����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ��PP�URFNHW 0DJV VLQJOH�VKRW$FFXUDF\ *URXS 02$.LOO 3HQ ���PP9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ���PP�FORVHG�����PP�RSHQ %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� �����P &\FOLF �1RWHV:HDSRQ 0��$��/LJKW�$QWL�WDQN�:HDSRQ0DQXIDFWXUHU 7DOOH\�'HIHQVH 6\VWHPV <HDU �����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ��PP�URFNHW 0DJV VLQJOH�VKRW$FFXUDF\ *URXS 02$.LOO 3HQ ���PP9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ���PP�FORVHG�����PP�RSHQ %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� �����P &\FOLF �1RWHV:HDSRQ 0��$��/LJKW�$QWL�WDQN�:HDSRQ0DQXIDFWXUHU 7DOOH\�'HIHQVH�6\VWHPV <HDU �����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ��PP�URFNHW 0DJV VLQJOH�VKRW$FFXUDF\ *URXS 02$.LOO 3HQ ���PP9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ���PP�FORVHG�����PP�RSHQ %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� �����P &\FOLF �1RWHV
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:HDSRQ 0��$��/LJKW�$QWL�WDQN�:HDSRQ0DQXIDFWXUHU 7DOOH\�'HIHQVH�6\VWHPV <HDU �����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ��PP�URFNHW 0DJV VLQJOH�VKRW$FFXUDF\ *URXS 02$.LOO 3HQ ���PP9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ���PP�FORVHG�����PP�RSHQ %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� �����P &\FOLF �1RWHV

PD[LPXP�UDQJH�RI� ������PHWHUV�� ,W� VWLOO� RQO\�SHQHWUDWHG�����PP�RI� DUPRU��7KH� URFNHW�PRWRUV�RQ� WKH�0��$��ZHUH�FKHDSHU�EXW�KHDYLHU��LQFUHDVLQJ�WKH�ZHDSRQ¶V�ZHLJKW�E\�����NJ�x 7KH� 0��$�� LPSURYHG� WKH� ZDUKHDG� IRU� D� PRUH�SRZHUIXO�HIIHFW��SHQHWUDWLQJ����PP�RI�DUPRU��PRUH�WKDQ� DQ\� RWKHU� YHUVLRQ� RI� WKH� /$:� SURGXFHG�� ,W�FRXOG� KLW�PRYLQJ� WDUJHWV� DW� ����PHWHUV�� VWDWLRQDU\�WDUJHWV� DW� ���� PHWHUV�� DQG� UHDFKHG� D� PD[LPXP�UDQJH�RI�������PHWHUV�x 7KH�0��$�� LPSURYHG�RQ�WKH�0��$��E\�XVLQJ�OHVV�H[SHQVLYH�H[SORVLYHV�WR�JHW�QHDUO\�WKH�VDPH�HIIHFW��SHQHWUDWLQJ� VRPH� ���PP� RI� DUPRU�� /LNH� WKH�0��$��� LW� FRXOG� KLW�PRYLQJ� WDUJHWV�DW� ����PHWHUV��VWDWLRQDU\� WDUJHWV� DW� ���� PHWHUV�� DQG� UHDFKHG� D�PD[LPXP�UDQJH RI�������PHWHUV�x 7KH�0��$��ZDV�WKH�ODVW�YHUVLRQ�RI�WKH�0���/$:�WR�EH� GHYHORSHG�� 8QOLNH� WKH� SUHYLRXV� YDULDQWV�� WKH�0��$��ZDV�QRW�GHVLJQHG�DV�DQ�DQWL�DUPRU�ZHDSRQ��7KLV�YHUVLRQ�FRXOG�RQO\�SHQHWUDWH�����PP�RI�DUPRU��EXW� SRVVHVVHG� LPSURYHG� EODVW� DQG� IUDJPHQWDU\� FDSDFLWLHV��PDNLQJ� LW� DQ� H[FHSWLRQDO� ORQJ� UDQJH� DQWL�SHUVRQQHO�ZHDSRQ��:KLOH� LW�FRXOG�KLW�D�PRYLQJ�WDUJHW�DW�����PHWHUV�DQG�VWDWLRQDU\�WDUJHWV�DW�����PHWHUV��LW�ZDV�EHWWHU�XVHG�DV�DQ�LQGLUHFW�ILUH�ZHDSRQ�DW�UDQJHV�EHWZHHQ�����DQG�������PHWHUV�
:KLOH� WKH�0���/$:� LV�QRZ�EHJLQQLQJ� WR� IDGH� IURP� WKH�EDWWOHILHOGV�DV�VXSHULRU�VPDOO� DUPV� URFNHW�ZHDSRQV�HQWHU�VHUYLFH�� WKH� WKUHDW� LW�UHSUHVHQWV�UHPDLQV�VLJQLILFDQW��,Q�������&KLFDJR�SROLFH�EURNH�XS�D�JDQJ�WKDW�ZDV�DWWHPSWLQJ�WR�EX\�$.���V��0���V��+	.�03��V��DQG�0��/$:V�LQ�RUGHU�WR�XVH�WKH�ZHDSRQV�LQ�D�SORW�WR�GHVWUR\�D�UHJLRQDO�SROLFH�FRPPDQG�FHQWHU��ORFDWHG�RQ�&KLFDJR¶V�ZHVW�VLGH��7KHVH�JDQJEDQJHUV�DFWXDOO\�ZHQW�VR�IDU�DV�WR�PDNH�D�GRZQ�SD\PHQW�RI��������DQG������NJ�RI�FRFDLQH��:KHQ�WKH\�ZHUH�DUUHVWHG��WKH�KDG�DOUHDG\�PDQDJHG�WR�REWDLQ�VRPH����VXUSOXV�IUDJPHQWDWLRQ�KDQG�JUHQDGHV�
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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���/$: +9< � 1 0 � � � 67 ��� � ��� ����0��$��/$: +9< � 1 0 � � � 5( ��� � ��� ����0��$��/$: +9< � 1 0 3(1�����G�����P � � � 95 ��� � ��� ����0��$��/$: +9< � 1 0 3(1�����G�����P � � � 95 ��� � ��� ����

0��$��/$: +9< � 1 0 3(1�����G�����P � � � 95 ��� � ��� ����
0��$��/$: +9< � 1 0 3(1�����G������P � � � 95 ��� � ��� ����
6SHFLDO�5XOHV
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ0���/$: � ILUH �� 66 � 0HG ��OE �� 0LO�����0��$��/$: � ILUH �� 66 � 0HG ��OE �� 0LO�����0��$��/$: 3(1�����G�����¶ � ILUH �� 66 � 0HG ����OE �� 0LO�����0��$��/$: 3(1�����G�����¶ � ILUH �� 66 � 0HG ����OE �� 0LO�����
0��$��/$: 3(1�����G�����¶ � ILUH �� 66 � 0HG ����OE �� 0LO�����
0��$��/$: 3(1������G�����¶ � ILUH �� 66 � 0HG ����OE �� 0LO�����
6SHFLDO�5XOHV
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV0���/$: � 66 3RRU 0HGLRFUH � ���� 0HGLRFUH�3HQHWUDWLRQ0��$��/$: � 66 3RRU 0HGLRFUH � ���� 0HGLRFUH�3HQHWUDWLRQ0��$��/$: � 66 3RRU 0HGLRFUH � ���� 0HGLRFUH�3HQHWUDWLRQ0��$��/$: � 66 3RRU 0HGLRFUH � ���� 0HGLRFUH�3HQHWUDWLRQ0��$��/$: � 66 3RRU 0HGLRFUH � ���� 0HGLRFUH�3HQHWUDWLRQ0��$��/$: � 66 3RRU 0HGLRFUH �� ���� 3RRU�3HQHWUDWLRQ6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV0���/$: 3�/ �� �� � ��� � � ��� ����0��$��/$: 3�/ �� �� � ��� � � ��� ����0��$��/$: ��G������� 3�/ �� �� � ��� � � ��� ����0��$��/$: ��G������� 3�/ �� �� � ��� � � ��� ����
0��$��/$: ��G������� 3�/ �� �� � ��� � � ��� ����
0��$��/$: ��G������ 3�/ �� �� � ��� � � ��� ����6SHFLDO�5XOHV�
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7KH�0���6HUYLFH�3LVWRO�LV�D�ZHDSRQ�ZLWK�D�UDWKHU�VRUGLG� KLVWRU\�� :KHQ� WKH� 0����$�� VLGHDUPV� KDG� ILQDOO\�ZRUQ� RXW� DIWHU� RYHU� ��� \HDUV� RI� FRQWLQXRXV� VHUYLFH�� WKH�'HSDUWPHQW�RI�'HIHQVH�ZDV�VWULFNHQ�E\�WKH�&RQJUHVVLRQDO�EXGJHW�FXWWLQJ� IHYHU�� 5DWKHU� WKDQ� SHUPLWWLQJ� WKH� VHSDUDWH�DUPHG�VHUYLFHV�WR�HDFK�VHHN�RXW�WKHLU�RZQ�UHSODFHPHQW�IRU�WKH�0����$���WKH�'R'�ZDV�RUGHUHG�WR�FRQVROLGDWH�WKH�OLVWV�RI�UHTXLUHPHQWV�RI�HDFK�RI�WKH�VHUYLFHV�DQG�ILQG�RQH�SLVWRO�WKDW� VXLWHG� DOO� WKHLU� QHHGV�� ,Q� ������ DIWHU� DQ� H[KDXVWLYH�FRPSHWLWLRQ��WKH�FRQWUDFW�IRU�WKH�QHZ�SLVWRO�ZDV�SURYLGHG�WR�%HUHWWD� IRU�D�VRPHZKDW�PRGLILHG�%HUHWWD���)�SLVWRO�� WR�EH�GHVLJQDWHG�WKH�0��VHUYLFH�SLVWRO��'XULQJ�WKH�FRPSHWLWLRQ��WKH�%HUHWWD�SLVWRO�JUHDWO\�H[FHHGHG�PLOLWDU\�UHTXLUHPHQWV��H[KLELWLQJ�RQH�PDOIXQFWLRQ�SHU� ������� URXQGV� ILUHG� DQG� D� VHUYLFH� OLIH� RI� PRUH� WKDQ�GRXEOH� WKH� ������ URXQG� UHTXLUHPHQW� RI� WKH� $UP\�� 7KH�DZDUGHG�FRQWUDFW�ZDV�IRU���������SLVWROV��ZKLFK�KDYH�EHHQ�GHOLYHUHG�WR�WKH�PLOLWDU\�DW�D�UDWH�RI�������ZHDSRQV�SHU�PRQWK��GHOLYHUHG�IURP�D�IDFWRU\�LQ�0DU\ODQG��DV�ZHOO�DV�VKLSSHG�IURP�,WDO\��7KLV�HTXDWHV�WR�D�VHYHQ�\HDU�FRQWUDFW�WR�GHOLYHU�D�WRWDO�RI���������ZHDSRQV�7KH�HDUO\�\HDUV�RI�WKH�SLVWRO�ZHUH�QRW�VPRRWK�RQHV��)LUVW�FDPH�SROLWLFDO�SUHVVXUH�EURXJKW�DERXW�IURP�6PLWK�	�:HVVRQ�LQ�RUGHU�WR�REWDLQ� D� VHFRQG� FRPSHWLWLRQ� IRU� WKH� FRQWUDFW�� 7KH� HQG� UHVXOW� ZDV�%HUHWWD� JHWWLQJ� D� FRQWUDFW� IRU� DQ� DGGLWLRQDO� �������� DUPV�� 7KH� YDULRXV�FRPSHWLQJ�SLVWROV��HYHQ�DIWHU�LPSURYHPHQWV��ZHUH�VWLOO�QRW�DEOH�WR�PHHW�WKH�VFRUHV�%HUHWWD�HVWDEOLVKHG�GXULQJ�WKH������WULDOV�7KH�QH[W�PDMRU�LVVXH�DSSHDUHG�WKH�IROORZLQJ�\HDU��ZKHQ�WKH�8�6��$UP\�SXW�WKH�0��WKURXJK�PRUH�HQGXUDQFH�WULDOV��:KLOH�WKH�0��ZDV�EXV\� SURYLQJ� LW� KDG� D� OLIH� VSDQ� LQ� H[FHVV� RI� ������� URXQGV� ILUHG� �IRXU� WLPHV� WKH� $UP\¶V� ����� UHTXLUHPHQWV��� WKHUH� ZDV� D� EDWFK RI�0����DPPXQLWLRQ�WKDW�HQWHUHG�WKH�WHVWLQJ�SURFHVV��0XQLWLRQV�VXSSOLHU�2OLQ�FODLPHG�WKH\�GLG�QRW�PDQXIDFWXUH�WKH�DPPXQLWLRQ�LQ�WKLV�EDWFK��7KH�HQG�UHVXOW�ZDV� WKDW� VRPH�0��SLVWROV�ZHUH� SXW� WKURXJK�HQGXUDQFH� WHVWV�ZLWK�ZKDW�ZDV�SUREDEO\� LPSURSHUO\�PDUNHG�KLJK�SUHVVXUH�KLJK�LPSXOVH�JXQVPLWK�TXDOLW\�FRQWURO�DPPXQLWLRQ��:KHQ�ILUHG��WKHVH�PXQLWLRQV�JHQHUDWH�LQWHUQDO�SUHVVXUHV�LQVLGH�D�JXQ�WKDW�FDQ�EH�WHQV�RI�WLPHV�KLJKHU�WKDQ�WKDW�JHQHUDWHG�E\�QRUPDO�DPPXQLWLRQ��1RUPDOO\��D�JXQVPLWK�RU�PDQXIDFWXUHU�ZLOO�ILUH�RQO\�D�IHZ�URXQGV�RI�WKLV�DPPXQLWLRQ�WKURXJK�D�JXQ��DV�LW�ZLOO�LPPHGLDWHO\�H[SRVH�DQ\�IODZHG�SDUWV�E\�SURGXFLQJ�EUHDNDJHV��+RZHYHU��ZKHQ�ILULQJ�KXQGUHGV�RI�URXQGV�RI�WKLV�DPPXQLWLRQ�WKURXJK�WKH�VDPH�JXQ��LW�ZLOO�FUHDWH�WKRVH�IODZV�WKURXJK�VWUHVV�IUDFWXUHV�DQG�HYHQWXDOO\�OHDG�WR�EUHDNDJHV��7ZR�0��SLVWROV�VXIIHUHG�VOLGH�IDLOXUHV�DIWHU�ILULQJ�ZKDW�PD\�KDYH�EHHQ�DV�PDQ\�DV�������URXQGV�RI�WKLV�KLJK�SUHVVXUH�DPPXQLWLRQ��7KH�0�V�ZHUH�SXW�RQ�UHGXFHG�VHUYLFH�ZLWK�ILHOG�XVH�OLPLWHG�WR�D�PD[LPXP�RI�������URXQGV�ZKLOH�WKH�IDLOXUHV�ZHUH�LQYHVWLJDWHG�������PRUH�SLVWROV�ZHUH�WKHQ�GHVWUR\HG�WKURXJK�IXUWKHU�HQGXUDQFH�WHVWLQJ�DQG�PHWDOOXUJLFDO�VWXGLHV�EHIRUH�WKH�LQYHVWLJDWLRQ�HQGHG��,Q�WKH�HQG��DIWHU�GHWHUPLQLQJ�WKHUH�ZHUH�RQO\�WZR�IDLOXUHV�LQ�RYHU�����������0��DQG���)�VOLGHV�PDQXIDFWXUHG��UHVXOWLQJ�LQ�WKH�SLVWROV�UHWXUQLQJ�WR�IXOO�DFWLYH�GXW\�2I�FRXUVH��WKH�FRQWURYHUV\�RYHU�WKH�0��GRHVQ¶W�HQG�WKHUH��7KHVH�GD\V��WKHUH�LV�D�FRPSDQ\�FODLPLQJ�LW�SURYLGHG�WKH�8�6��$UP\�&$'�VRIWZDUH�XVHG�WR�GHYHORS�WKH�0���0HDQZKLOH��WKH�IDFW�LV�WKDW�FUHGLW�IRU�GHYHORSLQJ�WKH�0��EHORQJV�SULPDULO\�DQG�YDVWO\�ZLWK�%HUHWWD��VLQFH�WKH�0��LV�YLUWXDOO\�LGHQWLFDO�WR�WKH���)�7KH�0�� KDV� VHUYHG� WKH� 8�6��PLOLWDU\� DGHTXDWHO\�� EXW� DV� WLPH� KDV� SDVVHG��PRUH� SUREOHPV�ZLWK� WKH� ILUHDUP� KDYH� DULVHQ�� 'XULQJ�RSHUDWLRQV LQ�$IJKDQLVWDQ��D�IXOO�����RI�WURRSV�XVLQJ�WKH�SLVWRO�KDYH�VWDUWHG�UHSRUWLQJ�UXVW�DQG�FRUURVLRQ�SUREOHPV�ZLWK�WKH�SLVWROV��HVSHFLDOO\�ZLWK�WKH�EDUUHO��$ORQJ�ZLWK�WKLV�SUREOHP��PDQ\�$O�4DHGD�DQG�7DOLEDQ�ILJKWHU�H[KLELWHG�V\PSWRPV�RI�EHLQJ�GUXJJHG�ZLWK�NKDW��VRPHWKLQJ�ZLWK�DQ�HIIHFW�VLPLODU�WR�3&3��VR�VROGLHUV�DUPHG�ZLWK�0�V�IUHTXHQWO\�KDG�WR��ILUH�H[FHVVLYH�DPRXQWV�RI�DPPXQLWLRQ�LQWR�WKHLU�HQHPLHV�WR�VWRS�WKHP��$V�RQH�5DQJHU�KDG�SXW�LW�LQ�DQ�DIWHU�DFWLRQ�UHSRUW��³:LWK�WKH�%HUHWWD��,¶G�KDYH�WR�ILUH�DOO����URXQGV DQG�WKHQ�WKURZ�WKH�SLVWRO�DW�WKLV�ZLOG�H\HG�GXGH´�2WKHU�FRPSODLQWV�DERXW� WKH�ZHDSRQ� UHJDUGHG�PDOIXQFWLRQV�RFFXUULQJ YLUWXDOO\�ZKHQHYHU� WKH�ZHDSRQ�JHWV�ZHW��DV�ZHOO�DV�FRPSODLQWV�DERXW�PDQ\�RI�WKH�ROGHVW�SLVWROV�IDOOLQJ�DSDUW�ZKHQ�GURSSHG�RU�VWUXFN�DJDLQVW�D�KDUG�VXUIDFH��'XULQJ�2SHUDWLRQ��,UDTL�)UHHGRP��PDJD]LQH�IDLOXUHV�ZHUH�VR�ZLGHVSUHDG� WKDW�D�JUHDW�PDQ\� RIILFHUV� WUDGHG� XS� WR�D� ULIOH��:KLOH� VRPH�RI� WKH� IDLOXUHV�ZHUH�GXH� WR� WKH�JULW�� GXVW�DQG�VDQG� LQ� WKH�HQYLURQPHQW��PRVW�ZHUH�GXH�WR�ZHDN�VSULQJV�IDLOLQJ� $W�WKLV�SRLQW��LQ�WKH�YDULRXV�VSHFLDO�RSHUDWLRQV�XQLWV�RI�WKH�8�6��PLOLWDU\��WKH�RQO\�WURRSV�XVLQJ�WKH�%HUHWWD�DUH�WKH�RQHV�ZKR�FDQQRW�DIIRUG�WR�EX\�WKHLU�RZQ�KLJKHU�FDOLEHU�VLGHDUP�7KH�0�� LV�HVVHQWLDOO\�D�%HUHWWD���)��ZLWK�VOLJKW�PRGLILFDWLRQV�WR�EHWWHU�VXSSRUW�WKH�ULJRUV�RI�PLOLWDU\�XVH��7KH�0��KDV D�UHGXQGDQW�DXWRPDWLF�VDIHW\�IHDWXUHV�WR�SUHYHQW�DFFLGHQWDO�GLVFKDUJH��7KH�0��FDQ�EH�ILUHG�LQ�HLWKHU�VLQJOH�RU�GRXEOH�DFWLRQ�PRGH��7KH�SLVWRO�FDQ�EH�ILUHG�ZLWKRXW�D�PDJD]LQH�ORDGHG�LQWR�LW�

:HDSRQ 0��0DQXIDFWXUHU %HUHWWD <HDU �����1DWLRQ ,WDO\��8QLWHG�6WDWHV&DOLEHU �PP�3DUDEHOOXP 0DJV ��$FFXUDF\ *URXS �����FP�#����P 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFWLYH ���P $XWR �0D[� &\FOLF �1RWHV 86 $UP\�SD\V������SHU�XQLW��WKH�86�0DULQHV�SD\������SHU�XQLW�
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:HLJKW�/RDGHG��NJ� &RVW0��6HUYLFH�3LVWRO $5 �� - 0 �PP�3 � �� ��>66@ 5( �� ���� ���� ����6SHFLDO�5XOHV
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:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ0��6HUYLFH�3LVWRO �G� �� EDOOLVWLF ��� 6$ �� 0HG ��OE �� 0LO�����6SHFLDO�5XOHV

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV0��6HUYLFH�3LVWRO �� 6$ 0HGLRFUH *UHDW � ����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV0��6HUYLFH�3LVWRO �G��� 3�/ �� �� � �� � �� ���� ����6SHFLDO�5XOHV�
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7KH�0LODQ��0LVVLOH�G
,QIDQWULH�/HJHU�$1WL�FKDU��LV�DQ� DQWL�WDQN� JXLGHG�PLVVLOH� �$7*0�� GHYHORSHG� DV� SDUW� RI�WKH� MRLQW� YHQWXUH� (XURPLVVLOH� SURMHFW� LQYROYLQJ� )UDQFH��*HUPDQ\�� DQG� WKH� 8.�� 7KH� (XURPLVVLOH� SURMHFW� DOVR�SURGXFHG� WKH� +RW� $7*0� DQG� WKH� 5RODQG� $QWL�DLUFUDIW�PLVVLOH��7KH�0LODQ�LV�D�VHFRQG�JHQHUDWLRQ�DQWL�WDQN�ZHDSRQ�FRQVLVWLQJ�RI� WZR�PDLQ� FRPSRQHQWV�� WKH� ODXQFKHU�DQG� WKH�PLVVLOH��7KH�WZR�DUH�FOLSSHG�WRJHWKHU�WR�SUHSDUH�WKH�V\VWHP�IRU�XVH��8SRQ�ILULQJ��WKH�RSHUDWRU�QHHG�RQO\�NHHS�WKH�DLPLQJ�PDUN�RQ�WDUJHW�DQG�WKH�6HPL�$XWRPDWLF�&RPPDQG�WR�/LQH�RI�6LJKW� �6$&/26��JXLGDQFH�V\VWHP�ZLOO� GR� WKH� UHVW��7KH�V\VWHP�ZDV�RULJLQDOO\�GHYHORSHG� IRU� WKH�)UHQFJ�DQG�:HVW�*HUPDQ�DPULHV�� EXW�KDV�VLQFH�PRYHG�RQ� WR�HQWHU�VHUYLFH�ZLWK� WKH� PLOLWDULHV� RI� ��� QDWLRQV� DURXQG� WKH� ZRUOG��DFFRXQWLQJ� IRU�����RI� WKH�ZRUOG
V�PHGLXP�UDQJH�DQWL�WDQN�ZHDSRQ� V\VWHP�PDUNHW�� 7KH� )UHQFK� DQG� *HUPDQ� DUPLHV�KDYH�SURFXUHG�D�FRPELQHG�WRWDO�RI���������PLODQ�PLVVLOHV�DQG� ������� ODXQFKHUV�� 7KH�ZHDSRQ� LV�PDQXIDFWXUHG� DW� D�SULPDU\� IDFLOLW\� LQ�)RQWHQD\�DX[�5RVHV��)UDQFH��DV�ZHOO�DV�XQGHU�OLFHQVH�LQ�6SDLQ��*UHDW�%ULWDLQ�DQG�,QGLD��,Q�DOO��PRUH�WKDQ� ������� ODXQFKHUV� DQG� �������� 0LODQ� PLVVLOHV� RI�YDULRXV�W\SHV�DUH�LQ�WKH�ZRUOG
V�DUVHQDOV�7KH�0LODQ� ZDV� WKH� ILUVW� LQIDQWU\�EDVHG� DQWL�WDQN�ZHDSRQ�WR�UHDOO\�FKDOOHQJH�WKH�VXSUHPDF\�RI�WDQNV�RQ�WKH�EDWWOHILHOG��,Q�&KDG�LQ����������ODXQFKHUV�ILWWHG�WR�WKH�EHGV�RI� ��� 7R\RWD� SLFNXSV� DFFRXQWHG� IRU� WKH� GHVWUXFWLRQ� RI� ���/LE\DQ�7����DQG 7����WDQNV��7KH�0LODQ�KDV�VHUYHG�ZLWK�WKH�%ULWLVK�$UP\�IRU�DERXW�WZR�GHFDGHV��KDYLQJ�SXUFKDVHG�RYHU������� ODXQFKHUV� DQG� ������� PLVVLOHV�� 7KH� 0LODQ� LV�GHSOR\HG� DW� WKH� EDWWDOLRQ� OHYHO�� ZLWK� DQ� DUPRUHG� LQIDQWU\�EDWWDOLRQ�EHLQJ�LVVXHG����ODXQFKHUV�DQG�����PLVVLOHV��7KH�0LODQ� ZDV� FDUULHG� LQWR� ,UDT� ZLWK� WKH� 5R\DO� 0DULQH
V� ��&RPPDQGR�%ULJDGH�LQ�WKH�EDWWOH�IRU�FRQWURO�RYHU�WKH�FLW\�RI�%DVUD��%\�������WKH�%ULWLVK�PLOLWDU\�ZLOO�EHJLQ�UHSODFLQJ�WKH�0LODQ�ZLWK� WKH�8.�/LJKW�)RUFHV�$QWL�7DQN�*XLGHG�:HDSRQ�6\VWHP� �$7*:6��� ZKLFK� UHTXLUHV� DQ� DQWL�WDQN� ZHDSRQ�V\VWHP�FRQVLVWLQJ�RI�D� ODXQFKHU�DQG�WZR�PLVVLOHV� WKDW�FDQ�EH� FDUULHG� ��� NP�E\� D� WZR�PDQ�FUHZ��&XUUHQWO\�� WKH� RQO\�FDQGLGDWHV�IRU�WKLV�V\VWHP�DUH�WKH�86�-DYHOLQ�RU�WKH�,VUDHOL�*LOO�� 7KH�0LODQ� LWVHOI� KDV� EHHQ� WKURXJK� D� QXPEHU� RI�JHQHUDWLRQV��7KH�RULJLQDO�0LODQ��ILUVW�SURGXFHG�LQ������DQG�QRZ� HVVHQWLDOO\� RXW� RI� VHUYLFH� DVLGH� IURP� LWV� ODXQFKHU��XWLOL]HG�D�KHIW\� V\VWHP� IRU�D� WZR�PDQ� WHDP��7KH� ODXQFKHU�ZDV�D�ZHLJKW\������NJ��SOXV�����NJ� IRU� WKH� WULSRG�������NJ�IRU� WKH� EDWWHU\� SDFN�� DQG� ���� NJ� IRU� WKH� 0,5$� WKHUPDO�LPDJLQJ�XQLW�XVHG�IRU�QLJKW�ILJKWLQJ��7KLV�PHDQV WKH�ODXQFK�V\VWHP�DORQH�ZHLJKHG� LQ�DW������NJ��7KH�RWKHU�PDQ� LQ� WKH� WHDP�FDUULHG�D�SRG�RI���PLVVLOHV��HDFK�PLVVLOH� LQ�D� VHOI�FRQWDLQHG��ZDWHUSURRI��GLVSRVDEOH� WXEH��ZLWK� WKDW�SDFN�ZHLJKLQJ������NJ��(DFK�PLVVLOH�WXEH�FRPELQDWLRQ�ZHLJKV������NJ��1RW�DQ�HDV\ KDXO� IRU�DQ\�XQPHFKDQL]HG�LQIDQWU\�IRUFHV��7KH�EDWWHU\�SDFN�SURYLGHG���KRXUV�RI�IXOO�SRZHU�RSHUDWLRQ��DQG�WKH�V\VWHP�UHTXLUHG���PLQXWHV�WR�ZDUP�XS�IURP�D�FROG�VWDUW��DQG����VHFRQGV�WR�UHDG\�EHWZHHQ�ILULQJV��7KH�PLVVLOH�KDG�WKH�VDPH���NP�UDQJH�DV�WKH�ODWHU 0LODQV��OLPLWHG�RQO\�E\� WKH�OHQJWK�RI�ZLUH�WKH\�FDQ�VSRRO�RXW�� ,�VXSSRVH��DQG�WKH�HDUO\�SURGXFWLRQ�0LODQ���ZDUKHDG�FRXOG�SHQHWUDWH����PP�RI�UROOHG�KRPRJHQRXV�DUPRU��5+$���/DWHU�0LODQ���PLVVLOHV�ZHUH�FDSDEOH�RI�SHQHWUDWLQJ�����PP�RI�DUPRU� 7KH� 0LODQ���LQWURGXFHG� D� QHZHU�� PRUH�SRZHUIXO� ZDUKHDG� DQG� DUHYLVHG� ODXQFKHU� PDGH�UHVLVWDQW� WR� FRXQWHUPHDVXUHV�E\�XVLQJ�HOHFWURQLF�IODVK�ODPS�WUDFNLQJ� UDWKHU� WKDQ� DQ� ,5�VHQVRU�� 7KH� 0LODQ��
V�ZDUKHDG� LV� FDSDEOH� RI�SHQHWUDWLQJ� RYHU� ���PP� RI�5+$��7KH�0LODQ���ZDV� IROORZHG�XS�ZLWK� WKH� 0LODQ��7� PLVVLOH��ZKLFK� DOVR� LQFRUSRUDWHV� D�VPDOO� WDQGHP� FKDUJH�ZDUKHDG� XVHG� WR� GHIHDW�UHDFWLYH�DUPRU��7KH�0LODQ��7�ZDV� D� SURRI�RI�FRQFHSW�V\VWHP� OHDGLQJ� XS� WR� WKH�0LODQ���� DQG� WKHUHIRUH� ZDV�QHYHU� ILHOGHG�� 7KH� 0LODQ���

:HDSRQ 0LODQ��0DQXIDFWXUHU <HDU ���������1DWLRQ )UDQFH��*HUPDQ\��8.&DOLEHU ���PP�0LVVLOH 0DJV �$FFXUDF\ *URXS 02$.LOO !��� 3HQ ���PP9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ����PP %XUVW �5DQJH 0LQ� ��P $XWR �0D[� ����P &\FOLF �
1RWHV �����NJ�VKDSHG�H[SORVLYH�ZDUKHDG��(DUO\�SURGXFWLRQ�PLVVLOHV�SHQHWUDWHG�RQO\����PP�RI�DUPRU��ZKLOH�ODWHU�PLVVLOHV�ZHUH�FDSDEOH�RI�SHQHWUDWLQJ�����PP�RI�DUPRU
:HDSRQ 0LODQ��0DQXIDFWXUHU <HDU ���������1DWLRQ )UDQFH��*HUPDQ\��8.&DOLEHU ���PP�0LVVLOH 0DJV �$FFXUDF\ *URXS 02$.LOO ��� 3HQ ���PP9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ����PP %XUVW �5DQJH 0LQ� ��P $XWR �0D[� ����P &\FOLF �1RWHV �����NJ�VKDSHG�H[SORVLYH�ZDUKHDG�
:HDSRQ 0LODQ��0DQXIDFWXUHU <HDU �����1DWLRQ )UDQFH��*HUPDQ\��8.&DOLEHU ���PP�0LVVLOH 0DJV �$FFXUDF\ *URXS 02$.LOO !��� 3HQ ���PP9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ����PP %XUVW �5DQJH 0LQ� ��P $XWR �0D[� ����P &\FOLF �1RWHV
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DOVR�LQWURGXFHG�D�PRUH�FRPSDFW�DQG�OLJKWHU�ODXQFK�V\VWHP�DV�ZHOO��ZHLJKLQJ�LQ�DW������NJ��FRPSDUHG�WR�WKH������NJ�RI�WKH�ODXQFKHU�SURGXFHG�RQO\����\HDUV�HDUOLHU��7KH�0LODQ���UHVXOWHG�LQ�TXLWH�D�ELW�RI�FKDQJHV�WR�WKH�GHSOR\PHQW�RI�WKH�V\VWHP��5DWKHU�WKDQ�D���PDQ�WHDP�GHGLFDWHG�H[FOXVLYHO\� WR� WKH�ZHDSRQ�� WKH�0LODQ���ZDV�GHSOR\HG�ZLWK�RQH�PDQ�FDUU\LQJ� WKH� ODXQFKHU�DQG�D VHFRQG�PDQ�FDUU\LQJ�RQH�RU� WZR�PLVVLOHV��2FFDVLRQDOO\��D� WKLUG�PDQ�ZDV�SUHVHQW�� SUHDSULQJ�D�PLVVLOH� IRU� ORDGLQJ�DQG� ODXQFKLQJ�ZKLOH�RQH�PDQ� ILUHG�D�PLVVLOH�DQG� WKH� WKLUG NHSW� WKH�PXQLWLRQV�RUJDQL]HG��7KHUH�LV�DOVR�RIWHQ�RQH�RU�PRUH�DPPR�EHDUHUV�ZKR�IROORZ�WKH�WHDP��HDFK�FDUU\LQJ��ZLWK�DQ�H[WUD�PLVVLOH�7KH�ODWHVW�YHUVLRQ��LQ�SURGXFWLRQ�VLQFH�������LV�WKH�0LODQ����7KH�0LODQ���PLVVLOH�LQFRUSRUDWHV�DQRWKHU�WDQGHP�ZDUKHDG��FDSDEOH�RI�GHIHDWLQJ� WKH�UHDFWLYH�DSSOLTXH�DUPRU�RQ�D WDQN��WKHQ�EXUQLQJ�D�KROH� WKURXJK�PRUH�WKDQ�����PP�RI�5+$��7KH�0LODQ���DOVR�SURYLGHV�D�QHZ�ODXQFKHU�ZKLFK�SRVVHVVHV�JUHDWHU�IOH[LELOLW\�RQ�LWV�WULSRG�DQG�D�PXFK�ZLGHU�ILHOG�RI�YLHZ�IRU�WKH�DLPLQJ�PHFKDQLVP��ZKLOH�LQFOXGLQJ��QHZ�DQWL�MDPPLQJ�HTXLSPHQW��,I�\RX
UH�FXULRXV�DV�WR�KRZ�D�PLVVLOH�FRQWUROOHG�E\�VLJQDOV�VHQW�WKURXJK�D�SDLU�RI�ZLUHV�LV�MDPPHG��WKH�ZLUH�VLJQDOV�DUHQ
W�ZKDW�JHWV�MDPPHG��,QVWHDG�WKH�VHQVRU�RQ�WKH�ODXQFKHU�XVHG�WR�DLP�WKH�PLVVLOH�LV�EOLQGHG��ZKLFK�LQ�WXUQ�HIIHFWLYHO\�MDPV�WKH�PLVVLOH�VLQFH�HLWKHU�WKH�RSHUDWRU�FDQ�QR� ORQJHU�VHH�ZKHUH� WKH�V\VWHP� LV�DLPHG��RU� WKH�V\VWHP�FDQQRW�GHWHUPLQH�ZKHUH�WKH�PLVVLOH� LV�JRLQJ� LQ� UHIHUHQFH�WR� WKH�WDUJHW� $OO�0LODQ�V\VWHPV�DUH�VXVFHSWLEOH�WR�D�QXPEHU�RI�FRXQWHUPHDVXUHV��7KHVH�LQFOXGH�VPRNH��,5�MDPPLQJ��IRUFHG�ODXQFKHU�PRYHPHQW��DQG�FRXQWHUILUH�DLPHG�WRZDUG�WKH�ODXQFKHU��,Q�QLJKW�ILJKWLQJ��WKH�0,5$�VLJKW�FDQ�GHWHFW�SRWHQWLDO�WDUJHWV�DW�D�UDQJH�RI�������PHWHUV��EXW�FDQ�RQO\�LGHQWLI\�WKHP�ZLWK�DQ\�DFFXUDF\�DW�������PHWHUV�RU�OHVV��$ORQJ�ZLWK�WKH�WULSRG�EDVHG�PDQ�SRUWDEOH�ODXQFKHU��WKH�0LODQ�FDQ�DOVR�EH�ILWWHG�WR�SLQWOH�PRXQWV�RQ�D�YDVW�QXPEHU�RI�YHKLFOHV��DQG�D�FRPSDFW�WXUUHW�LV�DYDLODEOH�IRU�$3&V�DQG�,)9V��KROGLQJ�D�SDLU�RI�ODXQFKHUV�



[�%�-
&\EHUWKULOOHU

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

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW0LODQ���/DXQFKHU 0,6 �� 1 0 ���PP � � ���� 95 � ���� � �������0LODQ���/DXQFKHU 0,6 �� ���PP � � ���� 95 � ���� � �������0LODQ���/DXQFKHU 0,6 �� ���PP � � ���� 95 � ���� � �������0LODQ����HDUO\��0LVVLOH 0,6 � 1 0 3(1�����G�����P � � 95 ���� ��� �������

0LODQ����ODWH��0LVVLOH 0,6 � 1 0 3(1������G�����P � � 95 ���� ��� �������
0LODQ���0LVVLOH 0,6 � 1 0 3(1������G�����P � � 95 ���� ��� �������
0LODQ���0LVVLOH 0,6 � 1 0 3(1������G�����P � � 95 ���� ��� �������6SHFLDO�5XOHV
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ0LODQ���/DXQFKHU � � � � 66 � /UJ ���OEV �� 0LO�����0LODQ���/DXQFKHU � � � � 66 � /UJ ���OEV �� 0LO�����0LODQ���/DXQFKHU � � � � 66 � /UJ ���OEV �� 0LO�����0LODQ����HDUO\��0LVVLOH 3(1�����G������¶ � ILUH ��� /UJ ���OE �� 0LO�����
0LODQ����ODWH��0LVVLOH 3(1�������G������¶ � ILUH ��� /UJ ���OE �� 0LO�����
0LODQ���0LVVLOH 3(1�������G������¶ � ILUH ��� /UJ ���OE �� 0LO�����
0LODQ���0LVVLOH 3(1�������G������¶ � ILUH ��� /UJ ���OE �� 0LO�����
6SHFLDO�5XOHV 3(1�������G������¶
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV0LODQ���/DXQFKHU � � � *UHDW� � �������0LODQ���/DXQFKHU � � � *UHDW � �������0LODQ���/DXQFKHU � � � 6XSHUE � �������0LODQ����HDUO\��0LVVLOH � � 6XSHUE � �� ������� 0HGLRFUH�3HQHWUDWLRQ0LODQ����ODWH��0LVVLOH � � 6XSHUE � �� ������� *RRG�3HQHWUDWLRQ0LODQ���0LVVLOH � � 6XSHUE � �� ������� *UHDW�3HQHWUDWLRQ0LODQ���0LVVLOH � � 6XSHUE � �� ������� 6XSHUE�3HQHWUDWLRQ6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV0LODQ���/DXQFKHU � � �� � � � � � ���� �������0LODQ���/DXQFKHU � � �� � � � � � ���� �������0LODQ���/DXQFKHU � � �� � � � � � ���� �������0LODQ����HDUO\��0LVVLOH ��G������� 3�/ � �� � ���� � � ��� �������
0LODQ����ODWH��0LVVLOH ��G������� 3�/ � �� � ���� � � ��� �������
0LODQ���0LVVLOH ��G������� 3�/ � �� � ���� � � ��� �������
0LODQ���0LVVLOH ��G������� 3�/ � �� � ���� � � ��� �������6SHFLDO�5XOHV�





IQ[2N�-���%2I������2[�*"�-�2N�-
,Q�WKH�\HDUV�IROORZLQJ�:RUOG�:DU�,,��WKH�6RYLHW�UHJLPH�VRXJKW�WR�PRGHUQL]H�WKHLU�DUPLHV�ZLWK�QHZ�VPDOO�DUPV� DQG�PLOLWDU\� YHKLFOHV�� 2QH� RI� WKRVH� JRDOV� ZDV� WR�GHYHORS� D� UHOLDEOH� JHQHUDO� SXUSRVH� PDFKLQH� JXQ�� 7KLV�ZDV�D�JRDO�WKDW�GDWHG�EDFN�WR�WKH�HDUO\�����
V��ZKHQ�WKH�6RYLHW� JRYHUQPHQW� ZDV� ORRNLQJ� WR� UHSODFH� WKH� DUP\
V�DJLQJ� FROOHFWLRQ� RI� FDUULDJH�PRXQWHG� 0D[LP� PDFKLQH�JXQV� �����VDZ�WKH�GHSOR\PHQW�RI�WKH�'6����IRU�WKH�)LQQLVK�5XVVR�:DU� RI� ��������� 7KLV�PDFKLQH� JXQ�ZDV�TXLFNO\� ZLWKGUDZQ� IURP� VHUYLFH� GXH� WR� LWV�RYHUFRPSOLFDWHG� GHVLJQ�� SURSHQVLW\� WR� PDOIXQFWLRQ� LQ�FROG� RU� GXVW\� FRQGLWLRQV�� DQG� D� SRRUO\� GHVLJQHG� IHHG�PHFKDQLVP� WKDW� GDPDJHG� HDFK� DQG� HYHU\� FDUWULGJH� DV�WKH\� ZHUH� VWULSSHG� IURP� EHOWV�� 7KH� QH[W� :RUOG� :DU� ,,�H[SHULPHQW� ZDV� WKH� 6*����� ZKLFK�ZDV� OLJKWHU WKDQ� WKH�ROG�PD[LPV�DQG� IDU�PRUH� UHOLDEOH� WKDW� WKH�'6�����EXW� LW�VWLOO� UHTXLUHG� HLWKHU� D�ZKHHOHG� FDUULDJH� RU� WULSRG� WR� XVH�SURSHUO\� 6KRUWO\� DIWHU� WKH� HQG� RI� WKH� ZDU�� WKH� 6RYLHWV�DGRSWHG� WKH�53�����D� OLJKW��EHOW�IHG�YHUVLRQ�RI� WKH�'30�OLJKW�PDFKLQH�JXQ��ZKLFK�DFWXDOO\�KDG�LWV�RULJLQV�ZLWK�WKH�'3�PDFKLQH�JXQ�IURP�������7KH�JXQ�ZDV�OLJKW��IOH[LEOH��DQG�DJLOH�FRPSDUHG� WR� LWV�SUHGHFHVVRUV��EXW�ZDV�SUHWW\�PXFK� XVHOHVV� DV� D� JHQHUDO� SXUSRVH� PDFKLQH� JXQ��HYHQWXDOO\� HQGLQJ� LWV� FDUHHU� DV� WKH� 6RYLHW� $UP\
V� OLJKW�PDFKLQH�JXQ��,W�ILUHG�D�����[��PP�URXQG�DQG�VHUYHG�DV�WKH� IURQW�OLQH� FRPSDQ\� PDFKLQH� JXQ� XQWLO� WKH� ����
V��ZKHQ�LW�ZDV�UHSODFHG�ZLWK�WKH�3.�7KH�3.�ZDV� D�PDFKLQH� JXQ� WHQ� \HDUV� LQ� WKH�PDNLQJ�� 7KH� 53���� ZDV� EDUHO\� HQWHULQJ� VHUYLFH� ZKHQ�FRPSHWLWLRQV�ZHUH�KHOG�IRU LWV�UHSODFHPHQW��7KH�ZLQQHU�ZDV�D�GHVLJQ�E\�0LNKDLO�.DODVKQLNRY��VLPSOHU�LQ�GHVLJQ�DQG�FKHDSHU�WR�PDQXIDFWXUH��7KLV�PDFKLQH�JXQ��WKH�3.0�RU�3XOHP\RW�.DODVKQLNRYD��DGRSWHG�IRU�VHUYLFH�ZLWK�WKH�6RYLHW�PLOLWDU\�LQ�������DQG�HQWHUHG�VHUYLFH�LQ�������DORQJ�ZLWK�WKH�3.6�DQG�3.7�������VDZ�WKH�LQWURGXFWLRQ�RI�WKH�3.%��DQG�LQ�������WKH�3.0�HQWHUHG�VHUYLFH�DIWHU�WZR�\HDUV�RI�ILHOG�WHVWV��VLGH�E\�VLGH�ZLWK�WKH�3.06��7KHVH�ULIOHV�DUH�RU�ZHUH�PDQXIDFWXUHG�E\�%XOJDULD��&KLQD��(DVW�*HUPDQ\��+XQJDU\��3RODQG��5RPDQLD��5XVVLD��DQG�WKH�IRUPHU�<XJRVODYLD�7KH�3.6�DQG� 3.06�DUH� VLPSO\� D� 3.�RU�3.0�PRXQWHG� RQ� D� OLJKWZHLJKW� ����NJ� WULSRG�� 7KLV� WULSRG� DOORZV� KLJK� DQJOH� HOHYDWLRQ��HQDEOLQJ�WKH�PDFKLQH�JXQ�WR�IXQFWLRQ�LQ�DQ�DQWL�DLUFUDIW�FDSDFLW\�7KH�3.7�DQG�3.%�DUH�YHKLFOH�PRXQWHG�YHUVLRQV�RI�WKH�3.��7KH\�DUH�VWULSSHG�RI�VWRFN��VLJKWV��DQG�XWLOL]H�D�KHDY\�EDUUHO��7KH�3.7�LV�IRU�PRXQWLQJ�LQ�WDQN�WXUUHWV�DQG�KXOOV��DQG�XWLOL]HV�D�VROHQRLG�IRU�UHPRWH�ILULQJ��7KH�3.%�LV�D�3.�PRGLILHG�IRU�SLQWOH�PRXQWV��XWLOL]LQJ�D�VSDGH�JULSV� DQG� D� EXWWHUIO\� WULJJHU�DVVHPEO\�7KH� 3.0� LV� D�PRGHUQL]HG� YHUVLRQ� RI� WKH�3.�� ZLWK� D� OLJKWHU�� XQIOXWHG�EDUUHO�� DQG� D� KLQJHG� FDUU\�VWUDS� DWWDFKHG� WR� WKH�EXWWVWRFN�� ,W� ZDV� IXUWKHU�OLJKWHQHG� E\� XVLQJ� VWDPSHG�VWHHO� SDUWV�� UDWKHU� WKDQ�PDFKLQHG�RU�PLOOHG�SDUWV�7KH� 3.� VHULHV�PDFKLQH�JXQV�KDG�D QXPEHU�RI� YHU\� LQWHUHVWLQJ� IHDWXUHV��)LUVW� ZDV� WKH� WKUHH� SRVLWLRQ�H[KDXVW� YDOYH� IRU� WKH� JDV�WXEH�� 7KLV� UHJXODWRU� YDOYH� LV�PHDQW� WR� EH� DGMXVWHG� WR�SRVLWLRQ� �� DQG� �� DV� WKH�ZHDSRQ� JURZV� GLUW\� IURP�H[WHQGHG� EDWWOHILHOG� XVH� LQ�FRPEDW� EHWZHHQ� FOHDQLQJV��$QRWKHU� LQWHUHVWLQJ� IHDWXUH� LV� WKH� IDFW� WKDW� D� ORW� RI� DGMXVWPHQWV�FDQ�EH�PDGH� WR� WKH�ZHDSRQ� XVLQJ� WKH�HGJH�RI� D�VSHQW�EUDVV�FDVLQJ��7KH�ZHDSRQ�DOVR�UHTXLUHG�PRGLILFDWLRQ�DIWHU�VHYHUDO�\HDUV�LQ�VHUYLFH��,W�RULJLQDOO\�XVHG�ULPPHG�����[��PP�DPPXQLWLRQ��ZKLFK�GDWHV�EDFN�WR�EHIRUH�WKH� )LUVW�:RUOG�:DU�� ,Q� RUGHU� WR� ORDG� QHZHU� ����[��PP� DPPXQLWLRQ�� D� VSHFLDO� H[WUDFWRU� V\VWHP� KDG� WR� EH� DGGHG� WR� WKH�ZHDSRQ�� ZKLFK�UHPRYHV�WKH�QH[W�URXQG�IURP�WKH�EHOWHG�IHHG�ZKLOH�WKH�EROW�FDUULHU�PRYHV�EDFN�WR�HMHFW�WKH�MXVW�ILUHG�VSHQW�FDVLQJ��WKHQ�IHHGV�WKH�QHZ�URXQG�LQWR�WKH�FKDPEHU�DV�WKH�EROW�FDUULHU�UHWXUQV�IRUZDUG�%RWK�WKH�3.�DQG�3.0�KDYH�LQWHJUDWHG�ELSRGV��7KH�3.�LV�IHG�IURP�D�����URXQG�EHOW�KHOG�LQ�D�ER[�IDVWHQHG�WR�WKH�ULJKW�VLGH�RI�WKH�JXQ��,Q�WKH�3.6�FRQILJXUDWLRQ��WULSRG�PRXQWHG���DPPXQLWLRQ�LV�IHG�IURP�D�VHSDUDWH�ER[�KROGLQJ�D�����RU�����URXQG�EHOW��SODFHG�RII�WR�WKH�ULJKW�RI� WKH�ZHDSRQ��)RU� WKH�3.0��DPPXQLWLRQ� LV�FRQWDLQHG� LQ�DQ�DVVDXOW�PDJD]LQH� WKDW�DWWDFKHV� WR� UDLOV�XQGHUQHDWK� WKH�ZHDSRQ�� ,W� KROGV�����URXQGV�RI�DPPXQLWLRQ�LQ����URXQG�MRLQDEOH�EHOW�VWULSV�

:HDSRQ 3.0DQXIDFWXUHU 5XVVLD�6WDWH�$UPV <HDU �����1DWLRQ 5XVVLD&DOLEHU �����[���PP 0DJV �����URXQG�EHOWV$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ��NJ 52) 66 �/RDGHG 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFW� �����P $XWR ���0D[� �����P &\FOLF ���1RWHV 3.6�WULSRG�DGGV������NJ�WR�WKH�ZHLJKW�
:HDSRQ 3.00DQXIDFWXUHU 5XVVLD�6WDWH�$UPV <HDU �����1DWLRQ 5XVVLD&DOLEHU �����[���PP 0DJV ����URXQG�EHOWV$FFXUDF\ *URXS 02$.LOO9HORFLW\ �����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� �����P $XWR ���0D[� �����P &\FOLF ���1RWHV 3.06�WULSRG�DGGV������NJ�RI�ZHLJKW�
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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� &RVW3. +Y\ �� 1 0 ����[���% � ���� 95 ���� � #�� �����3.0 +Y\ �� 1 0 ����[���% � ���� ���>$@�����>&@ 95 ���� ��� #�� �����6SHFLDO�5XOHV

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ3. �G�� �� EDOOLVWLF ��� $ ���% /UJ ���OE �� 0LO�����3.0 �G�� �� EDOOLVWLF ��� $ ���% /UJ �����OE �� 0LO�����6SHFLDO�5XOHV

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV3. ���� $��& 6XSHUE )DLU � �����3.0 ��� $��& 6XSHUE )DLU � �����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV3. �G��� 3�/ � �� � ���� �� ���� �� �����3.0 �G��� 3�/ � �� � ���� �� ��� �� �����6SHFLDO�5XOHV�



��!�
+2$-��
$� OLQHDO� GHVFHQGDQW� RI� WKH� *HUPDQ�3DQ]HUIDXVW� RI�:RUOG�:DU� ,,�� WKH� 53*��� .QXW� ZDV� WKH�SULPDU\� LQIDQWU\� DQWL�WDQN� ZHDSRQ� RI� WKH� (DVWHUQ� %ORF�QDWLRQV�GXULQJ� WKH�FROG�ZDU��7KH�53*���EHJDQ� LQ�0D\������� DV� D� SDLU� RI� DQWL�WDQN� ZHDSRQ� SURMHFWV�� WKH�536����� SRUWDEOH� JUHQDGH� ODXQFK� V\VWHP�DQG� WKH�536�����FRPSDQ\� JUHQDGH� ODXQFK� V\VWHP�� ,Q� OHVV� WKDQ� ���PRQWKV�� ERWK� GHVLJQ� SURMHFWV� ZHUH� FRPSOHWHG� DQG�ILQLVKHG�H[SHULPHQWDO� WULDOV�ZLWK� IO\LQJ�FRORUV�DQG�D YHU\�UDUH�VKRZ�RI�SROLWLFDO�DQG�EXUHDXFUDWLF�DSSURYDO�RI� WKHLU�SHUIRUPDQFH��+RZHYHU��ZLWK� WKH� IDFWRU\� WRROLQJ�SURFHVV�XQGHUWDNHQ� LQ� ������ LW� ZDV� GLVFRYHUHG� WKDW� WKHUH� ZHUH�GLIILFXOWLHV�ZLWK� WKH�536�����WKDW�HIIHFWLYHO\�QXOOLILHG� WKH�ZHDSRQ
V� H[LVWHQFH� DV� WKH� FRVW�HIIHFWLYHQHVV� RI� WKH�ZHDSRQ�IHOO� WKURXJK�WKH�IORRU�LQ�FRPSDULVRQ�WR�WKH�536����� ,QWURGXFHG�LQ�WKH������ZKHQ�LW�ZDV�DGRSWHG�E\�WKH� 6RYLHW� $UP\�� WKH� 53*��� HYHQWXDOO\� EHFDPH� DV�XELTXLWRXV� ZRUOGZLGH� DV� WKH� $.���� GLG�� ,Q� OHVV� WKDQ� D�\HDU��DQ�LPSURYHG�YHUVLRQ��WKH�53*��9��ZDV�DOVR�LVVXHG�WR� WKH�6RYLHW� DUP\��2YHU� ��� \HDUV� ROG�� WKH�53*��� KDV�EHHQ� XVHG� HIIHFWLYHO\� LQ� FRPEDW� DV� UHFHQWO\� DV�2SHUDWLRQ��,UDTL�)UHHGRP�LQ�6SULQJ�������7KH�ZHDSRQ�LV�LQ� WKH� LQYHQWRULHV� RI� RYHU� ��� FRXQWULHV� DQG� LV� VWLOO�PDQXIDFWXUHG� LQ� %XOJDULD�� &KLQD�� ,UDQ�� ,UDT�� 3DNLVWDQ��5RPDQLD�DQG�5XVVLD��7KH�53*���FRQVLVWV�RI�D� UHORDGDEOH� ODXQFKHU�ZLWK�WZR�KDQG�JULSV��ZLWK�D�ODUJH�RSWLFDO�VFRSH�PRXQWHG�RYHU� WKH� UHDU�JULS��0XFK�RI� WKH� ODXQFK� WXEH� LV�ZUDSSHG�ZLWK� D� WKLFN� ZRRGHQ� KHDW� VKLHOG� DQG� WKH� UHDU� RI� WKH�ZHDSRQ� LV� ILWWHG� ZLWK� D� ODUJH�� IODUHG� EODVW� VKLHOG�� $OO�PRGHOV� RI� WKH� 53*��� FDQ� EH� VLJKW� LOOXPLQDWHG� IRU�QLJKWWLPH�XVH��ZKLOH� WKH� ODWHVW�PRGHO�� WKH�53*��9��FDQ�PRXQW� D� YDULHW\� RI� WHOHVFRSLQJ�� LQIUDUHG�� DQG� SDVVLYH�VLJKWV� IRU� GD\� DQG� QLJKW� XVH�� $OO� KDYH� RSHQ� VLJKWV� IRU�HPHUJHQF\� XVH�� 7KH� ODXQFKHU� LV� OLJKW� HQRXJK� WR� EH�HDVLO\� FDUULHG�� ORDGHG�� DQG� ILUHG� E\� D� VLQJOH� SHUVRQ��WKRXJK�6RYLHW�GRFWULQH�ZDV� WR�GHSOR\� WKH�53*���ZLWK�D�WHDP�RI� WZR��7KH�VHFRQG�PDQ�ZDV�D�JXQQHU
V�DVVLVWDQW�ZKR� KDG� WKH� SULPDU\� UHVSRQVLELOLW\� RI� SURWHFWLQJ� WKH�53*���RSHUDWRU�IURP�VPDOO�DUPV�ILUH��7KH�WHDP�GHSOR\HG�ZLWK� WKH�RSHUDWRU� FDUU\LQJ� WKH� ODXQFKHU�DQG� WZR� URXQGV�DQG�WKH�DVVLVWDQW�FDUULHG�WKUHH�URXQGV�$QRWKHU� FRPPRQ� YDULDQW� RI� WKH� ODXQFKHU�ZDV�WKH�53*��'��GHVLJQHG� IRU�XVH�E\�DLUERUQH� WURRSV��7KLV�ODXQFKHU� EURNH� GRZQ� IRU� HDVLHU� VWRZDJH DQG� VDIHU�DLUERUQH�GHSOR\PHQW�ZLWK� WKH�WURRSV��7KLV� ODXQFKHU�ZDV�UHSODFHG�GXULQJ�WKH�����
V�E\�WKH�53*���'��7KH� 53*��� KDV� DOVR� EHFRPH� D� SUHIHUUHG�ZHDSRQ� RI� WHUURULVWV� ORRNLQJ� WR� DVVDVVLQDWH� FLYLOLDQ� 9,3�WDUJHWV��7KH�ZHDSRQ�KDV�EHHQ�XVHG�H[WHQVLYHO\�DJDLQVW�VXFK� WDUJHWV� E\� WKH� ,ULVK� 5HSXEOLFDQ� $UP\� VLQFH� WKH�����
V�DV�ZHOO� DV�6RXWK�$PHULFDQ� GUXJ�FDUWHOV� WKURXJK�WKH���
V�DQG���
V��7KH�IRUFHV�RI�UHEHO�RUJDQL]DWLRQV�DQG�ZDUORUGV� DOVR� XWLOL]H� WKH� 53*���� DV� D� ZHDSRQ� DJDLQVW�DUPRUHG�YHKLFOHV�DQG�ORZ�IO\LQJ��VORZ DLUFUDIW��7R�JLYH�\RX�DQ�LGHD�RI�KRZ�HIIHFWLYH�WKH�53*��� LV��'XULQJ� WKH�6RYLHW�$IJKDQ�:DU� IURP������ WR�������$IJKDQV� XVLQJ� 6WLQJHUV�� 53*��
V�� DQG� 53*��
V�PDQDJHG�WR�GHVWUR\�����MHWV������KHOLFRSWHUV������WDQNV�������DUPRUHG�SHUVRQQHO�FDUULHUV������DUWLOOHU\�SLHFHV�RU�PRUWDU� FDUULDJHV�� ����� FRPPXQLFDWLRQV� RU� FRQWURO�YHKLFOHV�� ���� HQJLQHHULQJ� YHKLFOHV�� DQG� ������� WUXFNV��%RWK�%ODFNKDZNV�VKRW�GRZQ�LQ�0RJDGLVKX�LQ������ZHUH�EURXJKW�GRZQ�E\�53*���ILUH��'XULQJ�2SHUDWLRQ��,UDTL�)UHHGRP��EHWZHHQ�0DUFK�DQG�$SULO������� WKH�53*���ZDV�XVHG�E\� ,UDTL�IRUFHV�WR�GHVWUR\�RU� LQFDSDFLWDWH�DERXW�����86�DQG�%ULWLVK�DLUFUDIW�DQG�JURXQG�YHKLFOHV�� ,Q�ERUGHU�VNLUPLVKHV�ZLWK�JXHULOODV�GXULQJ�WKH�$SDUWKHLG�HUD�RI�6RXWK�$IULFD
V�KLVWRU\��53*��
V�ZHUH�XVHG�HIIHFWLYHO\�LQ�KXQGUHGV�RI�ERUGHU�FODVKHV�DQG�KLW�DQG�UXQ�UDLGV��GHVWUR\LQJ�DUPRUHG�DQG�XQDUPRUHG�YHKLFOHV��DV�ZHOO�DV�RXWSRVWV��EXQNHUV��DQG�RWKHU�KDUGHQHG�VWUXFWXUDO�WDUJHWV��7KH�53*���LV�WKH�VXFFHVVRU�WR�WKH�53*����7KH�53*���ZDV�HVVHQWLDOO\�D�PRGLILHG�FRS\�RI�WKH�*HUPDQ�3DQ]HUIDXVW�DQG�ZDV�SXW�LQWR�VHUYLFH�LQ�WKH�HDUO\�����
V��DORQJVLGH�WKH�$.�����7KH�53*���ODXQFKHU�ZDV�WKH�VDPH�VL]H�DV�WKH�53*���ODXQFKHU��EXW�KDG�D VLQJOH�JULS�DQG�QR�EODVW�VKLHOG��$GGLWLRQDOO\��LW�XVHG�VLPSOH�LURQ�VLJKWV�IRU�WDUJHWLQJ��KHQFH�LW�KDG�DQ HIIHFWLYH�UDQJH�RI�D�PHUH�����PHWHUV��$�PDMRU�SUREOHP�ZLWK�WKH�53*���ZDV� WKH� IDFW� WKDW� LWV�DPPXQLWLRQ� KDG� WR� EH� DVVHPEOHG� EHIRUH� ILULQJ�� WKH� URFNHW�PRWRU�KDG� WR� EH� VFUHZHG� LQWR� WKH� EDFN� RI� WKH�ZDUKHDG��WKHQ�ORDGHG�LQWR�WKH�ODXQFKHU��+RZHYHU��LQ�FRPSDULVRQ��WKH�53*���ZDV�D�YHU\�OLJKW�DQG�HYHQ�PRUH�SRUWDEOH�ZHDSRQ��VWLOO�XVHIXO�LQ�FRQIOLFWV�EHWZHHQ�WKLUG�ZRUOG�IRUFHV��DV�ZHOO�DV�ZLWK�WKH�&KLQHVH�PLOLWDU\�

:HDSRQ 53*���.QXW0DQXIDFWXUHU <HDU �����1DWLRQ 5XVVLD&DOLEHU ��PP�53* 0DJV �$FFXUDF\ *URXS 02$.LOO9HORFLW\ �����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� ����P $XWR �0D[� ���P &\FOLF �1RWHV
:HDSRQ 53*��9�.QXW0DQXIDFWXUHU <HDU �����1DWLRQ 5XVVLD&DOLEHU ��PP�53* 0DJV �$FFXUDF\ *URXS 02$.LOO9HORFLW\ �����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� ����P $XWR �0D[� ���P &\FOLF �
1RWHV +DV�XQGHUJRQH�XSJUDGH�WR�WKH�53*��9���PRXQWLQJ�D�ELSRG�IRU�VWDELOLW\��HPSW\�ZHLJKW������NJ���DQG�WKH�53*��9���DQ��9��ZLWK�LPSURYHG�VLJKWLQJ�HTXLSPHQW��HPSW\�ZHLJKW������NJ��
:HDSRQ 53*��'�.QXW0DQXIDFWXUHU <HDU �����1DWLRQ 5XVVLD&DOLEHU ��PP�53* 0DJV �$FFXUDF\ *URXS 02$.LOO9HORFLW\ �����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� ����P $XWR �0D[� ���P &\FOLF �1RWHV
:HDSRQ 53*��0DQXIDFWXUHU <HDU �����1DWLRQ 5XVVLD&DOLEHU ��PP�53* 0DJV �$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
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2[�-����-�33**���� 7KH�3*���LV�WKH�VWDQGDUG���PP�+($7�DQWL�WDQN�PDGH�IRU�WKH�53*����ILOOHG�ZLWK�D�VKDSHG�H[SORVLYH�PL[WXUH�RI�����5';�DQG����ZD[�� �'HVLJQHG� WR� IO\� LQ�D� IDVW�� IODW� WUDMHFWRU\� WR�HQKDQFH�DFFXUDF\�� WKH�URFNHW�XWLOL]HV�D�VHW�RI�SULPDU\� IROGLQJ�VWDELOL]LQJ� ILQV� WKDW�GHSOR\�RQFH�LW�OHDYHV�WKH�ODXQFK�WXEH��FRXSOHG�ZLWK�D�VHFRQGDU\�VHW RI�ILQV�DW�WKH�YHU\�UHDU��RIIVHW�LQ�RUGHU� WR� LQGXFH�D�VORZ�VSLQ� WR�LQGXFH�WKH�VSLQ�VWDELOL]DWLRQ�EXOOHWV�XVH�� LW�FDQ�EH�XVHG�HIIHFWLYHO\� RXW� WR� ����PHWHUV� DJDLQVW�PRYLQJ� WDUJHWV� DQG� ��� PHWHUV� DJDLQVW� VWDWLRQDU\�WDUJHWV��DQG�DV�DQ� LQGLUHFW�ILUH�ZHDSRQ�RXW WR�����PHWHUV��WKH�OLPLW�GHWHUPLQHG�E\�LWV�����VHFRQG� DXWRPDWLF� VHOI�GHVWUXFW� PHFKDQLVP��:KHQ� EX\LQJ� 3*��� PXQLWLRQV�� WKH� JHQHUDO�FRQFHQVXV� LV� WKDW� DPPXQLWLRQ� RI� &KLQHVH�PDQXIDFWXUH� VKRXOG� EH� FKRVHQ� RYHU� HDVWHUQ�HXURSHDQ�SURGXFWV��7KH�&KLQHVH�URXQGV�DUH�FRQVLGHUHG�WR�EH�VLJQLILFDQWO\�PRUH�UHOLDEOH�WKDQ�WKHLU�HDVWHUQ�HXURSHDQ�FRXQWHUSDUWV��KROGLQJ�XS�WR�DEXVH�EHWWHU�DQG�VXIIHULQJ�D�IDU� ORZHU�UDWH�RI�PLVILUH�RU�PDOIXQFWLRQ�FRPSDUHG� WR� WKH� 5XVVLDQ�PDGH� DPPXQLWLRQ�� 7KLV� URXQG�HQWHUHG�VHUYLFH�LQ������
3*��0 7KH�3*��0�LV�DQ�LPSURYHG�YHUVLRQ�RI�WKH�3*���URXQG��XVLQJ�D�VRPHZKDW�VPDOOHU���PP�+($7�DQWL�DUPRU�ZDUKHDG��7KLV�VPDOOHU�ZDUKHDG�DOORZV�D� IDVWHU� IOLJKW�� ORQJHU�PD[LPXP�UDQJH��DQG�ZLWK�WKH�XVH�RI�LPSURYHG�H[SORVLYHV��WKH�3*��0�PDLQWDLQV�DQ�HTXLYDOHQW�OHYHO�RI�SHQHWUDWLRQ�ZKHQ�FRPSDUHG�WR�WKH�ROGHU�3*���DPPXQLWLRQ��$V�ZLWK�WKH�3*���URXQG��RI�WKH�YDULRXV�PDQXIDFWXUHUV�ZRUOGZLGH��WKH�DPPXQLWLRQ�FRPLQJ�RXW�RI�&KLQD�LV�FRQVLGHUHG�WR�EH�WKH�PRVW�UHOLDEOH�RQ�WKH�EDWWOHILHOG��7KLV�URXQG�HQWHUHG�VHUYLFH�LQ������

3*��1 7KH�3*��1�ZDV� DQ� DQWL�WDQN� +($7� URXQG� GHVLJQHG� WR� JUHDWO\� HQKDQFH� SHQHWUDWLRQ� E\�XWLOL]LQJ�WKH���PP�JUHQDGH�VKHOO�RI�WKH�3*���URXQG��SDFNHG�ZLWK�WKH�HQKDQFHG�H[SORVLYHV�RI� WKH�3*��0�URXQG��7KH� UHVXOW�ZDV�D�SRZHUIXO�ZDUKHDG�ZHLJKLQJ� LQ�DW�D�PHUH������NJ�DQG�FDSDEOH�RI�SHQHWUDWLQJ�RYHU����LQFKHV�RI�DUPRU�SODWH��7KH�LPSURYHPHQW�WR�SHQHWUDWLRQ�ZDV�E\�URXJKO\������D�VLJQLILFDQW�UDWH�E\�PRVW�PLOLWDU\�VWDQGDUGV�

3*��9 7KH�3*��9�LV�GHVLJQHG�DV�D�VWHS�EHWZHHQ�WKH�3*���DQG WKH�3*��0��7KH�3*��9�XWLOL]HV�WKH���PP�ZDUKHDG�VKHOO�RI�WKH�3*��0��EXW�SDFNV�LW�ZLWK�WKH�ZHDNHU�H[SORVLYH�RI�WKH�3*���� 7KH� UHVXOW� ZDV� DQ� LQH[SHQVLYH� ZDUKHDG� WKDW� ODFNV� SHQHWUDWLQJ� SRZHU� DJDLQVW� D�VLJQLILFDQW�QXPEHU�RI�DUPRUHG�YHKLFOHV�DQG�WDQNV� LQ� WKH�ZRUOG
V�FXUUHQW� LQYHQWRULHV��7KH��9�� LQ� WKH�GHVLJQDWLRQ� LQGLFDWHV� WKH� URXQG� LV� IRU� LPSURYHG�53*��� ODXQFKHUV��VSHFLILFDOO\�WKH�53*��9��53*��9��DQG�53*��9���7KLV�URXQG�HQWHUHG�VHUYLFH�LQ������

0XQLWLRQ 3*��7\SH +($7�$QWL�WDQN'LUHFW�)LUH�5DQJH ����P�PRYLQJ������P�VWDWLRQDU\,QGLUHFW�)LUH�5DQJH ����P:HLJKW �����NJ3HQHWUDWLRQ ����PP%ODVW�5DGLXV ��P

0XQLWLRQ 3*��07\SH +($7�$QWL�WDQN'LUHFW�)LUH�5DQJH ����P�PRYLQJ������P�VWDWLRQDU\,QGLUHFW�)LUH�5DQJH �����P:HLJKW ����NJ3HQHWUDWLRQ ����PP%ODVW�5DGLXV ��P

0XQLWLRQ 3*��17\SH +($7�$QWL�WDQN'LUHFW�)LUH�5DQJH ����P�PRYLQJ������P�VWDWLRQDU\,QGLUHFW�)LUH�5DQJH ����P:HLJKW �����NJ3HQHWUDWLRQ ����PP%ODVW�5DGLXV ��P

0XQLWLRQ 3*��97\SH +($7�$QWL�WDQN'LUHFW�)LUH�5DQJH ����P�PRYLQJ������P�VWDWLRQDU\,QGLUHFW�)LUH�5DQJH �����P:HLJKW ����NJ3HQHWUDWLRQ ����PP%ODVW�5DGLXV ��P



��!�
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3*��9/ 7KH� 3*��9/� LV� DQ� LPSURYHG� 53*� URXQG� XWLOL]LQJ� D� ZDUKHDG� LQ� D� ��PP� VKHOO�� $V� DQ�LPSURYHG� ZDUKHDG�� LW� LV� LQWHQGHG� IRU� XVH� ZLWK� WKH� 53*��9� VHULHV� LPSURYHG� ODXQFKHUV��UDWKHU�WKDQ�WKH�HDUOLHU�PRGHOV�OLNH�WKH�53*���RU�53*��'��7KH�3*��9/�LVQ
W�VLPSO\�DQ�DQWL�DUPRU�URXQG��QXW�LV�GHVLJQHG�IRU�JHQHUDO�SXUSRVH�XVH��$ORQJ�ZLWK�EHLQJ�FDSDEOH�RI�FXWWLQJ�WKURXJK�DW� OHDVW� D�KDOI�PHWHU�RI�KRPRJHQRXV�VWHHO� UROOHG�DUPRU�� LW�FDQ�FXW� WKURXJK������PHWHUV�RI�VWHHO�SODWH������PHWHUV�RI�UHLQIRUFHG�FRQFUHWH��DQG�����PHWHUV�RI�ILHOGZRUNV��VXFK�DV�GLUW�HPEDQNPHQWV�RU�ORJ�UHLQIRUFHG�EXQNHUV�DQG�SLWV��7KLV�URXQG�ZDV�GHYHORSHG�IRU�WKH�6RYLHW�$UP\�LQ������

3*��95 7KH�3*��95� LV� WKH�KHDYLHVW�+($7� URXQG� WR�EH� PDQXIDFWXUHG� IRU� WKH�53*��9��D����PP�JUHQDGH�RQ�D���PP�URFNHW��ZHLJKLQJ�LQ�DW�����NJ��7KH�3*��95�LV�DQ�LPSRUWDQW�GHYLDWLRQ�LQ�WKH�53*���DPPXQLWLRQ�GHVLJQ��EHLQJ�D�WDQGHP�FKDUJH��GHVLJQDWHG�DV�+($7�7���7KH�URFNHW�ZDV� GHVLJQHG� WR� GHIHDW� DUPRUHG� YHKLFOHV� HPSOR\LQJ� H[SORVLYH� UHDFWLYH� DUPRU�� :LWK� D�WDQGHP� FKDUJH�� WKH� ILUVW�� VPDOOHU� ZDUKHDG� GHWRQDWHV� RQ� LPSDFW�� GLVUXSWLQJ� WKH� H[SORVLYH�HIIHFW�RI�WKH�(5$�DQG�DOORZLQJ�WKH�PDLQ�ZDUKHDG�RI�WKH�URFNHW�WR�SDVV�WR�WKH�YHKLFOH
V�PDLQ�OD\HU�RI�DUPRU�XQRSSRVHG��7KH�PDLQ�ZDUKHDG�WKHQ�GHWRQDWHV�DQG�EXUQV�WKURXJK�XS�WR�����PLOOLPHWHUV� RI� UROOHG� KRPRJHQRXV� DUPRU� SODWLQJ�� +RZHYHU�� WKH� WDQGHP� ZDUKHDG� DOVR�RYHUFRPHV�WKH�PRVW�VHULRXV�IODZ�RI�WKH�53*��
V�SUHYLRXV�PXQLWLRQV��3UHYLRXV�URXQGV�XVHG�SLH]R�HOHFWULF� IX]LQJ� PHFKDQLVP� WKDW� FRXOG� EH� VKRUWHG� RXW� HDVLO\� E\� LPSDFWLQJ� DJDLQVW�FRQFHUWLQD�ZLUH��FKDLQ�OLQN�IHQFH��ZLUH�PHVK�DQG�QHWWLQJ��DQG�WKH�OLNH��:KHQ�DQ�53*���URXQG�VWXFN� VXFK�PDWHULDOV�� LW� ZRXOG� RIWHQ� EHFRPH� HQWDQJOHG� DQG�EXUQ� RXW�� 7KLV� PHWKRG� LV� VR� HIIHFWLYH� WKDW� HYHQ� WKH� VHOI�GHVWUXFW�VDIHW\�PHFKDQLVP�WKDW�GHWRQDWHV�WKH�URXQG�DIWHU�����VHFRQGV� LV� EXUQHG� RXW� DV� ZHOO�� 7KH� 3*��95� LQVWHDG�GHWRQDWHV� WKH� ILUVW� ZDUKHDG� RQ� LPSDFW� ZLWK� WKHVH� ZLUH�PDWHULDOV��DQG�FRQWLQXHV�RQ�EULHIO\�EHIRUH� WKH�PDLQ�ZDUKHDG�GHWRQDWHV��7KLV�URXQG�LV�DOVR�FDSDEOH�DJDLQVW�WDUJHWV�RWKHU�WKDQ�DUPRUHG�YHKLFOHV��,W�ZLOO�SXQFK�WKURXJK�����PP�RI�5+$��DW�OHDVW�WZR�PHWHUV�RI�EULFN������PHWHUV�RI� UHLQIRUFHG�FRQFUHWH��RU�QHDUO\���PHWHUV�RI�HDUWKZRUNV��7KH�3*��95�URXQG�HQWHUHG�VHUYLFH�ZLWK� WKH�5XVVLDQ�PLOLWDU\� LQ�������DQG�WKXV�IDU��5XVVLD�LV�WKH�RQO\�VRXUFH�IRU�WKHVH�PXQLWLRQV�2*����9 )RU�RYHU�WKLUW\�\HDUV��WKH�53*���V\VWHP�ZDV�SXUSRVH�EXLOW� WR�SULPDULO\�GHIHDW�DUPRU DQG�KDUGHQHG�WDUJHWV�� ,W
V�EODVW�DQG�VKUDSQHO�HIIHFWV�ZHUH�VHFRQGDU\�HIIHFWV�RI�VRPH�EHQHILW�DJDLQVW�VRIWHU�WDUJHWV��$IWHU�WKH�IDOO�RI�WKH�8665��GHVLJQHUV�FRXOG�ILQDOO\�HQMR\�WKH�IUHHGRQ�WR�H[SDQG�WKH�53*���EH\RQG�LWV�DQWL�DUPRU�UROH��7KH�ILUVW�QHZ�PXQLWLRQ�SURGXFHG�DIWHU�WKH�HQG� RI� WKH� FROG� ZDU� ZDV� WKH� 2*��� +LJK� ([SORVLYH� )UDJPHQWDU\� �+()�� URXQG�� 7KLV�PXQLWLRQ� LV� D� GHGLFDWHG� DQWL�SHUVRQQHO� URXQG�ZKLFK� LV� DOVR� HIIHFWLYH� DJDLQVW� XQDUPRUHG�DQG� OLJKW�DUPRUHG�YHKLFOHV��7KH�2*���ZDV� LQWURGXFHG� WR�5XVVLDQ� LQYHQWRULHV� LQ� WKH�PLG���
V�DQG�WKH�2*��9�ZDV�LQWURGXFHG�LQ�������

*7%��* 7KH�*7%��*�LV�DQRWKHU�WKHUPREDULF�PXQLWLRQ�IRU�WKH�53*����PDQXIDFWXUHG�E\�%XOJDULD��,W�LV�D�PRUH�VXEVWDQWLDO�VKHOO�WKDQ�WKH�5XVVLDQ�7%*��*��DQG�FDSDEOH�RI�FDXVLQJ�TXLWH�D�ELW�PRUH�GDPDJH��7KLV�URXQG�ZDV�H[SRVHG�WR�WKH�SXEOLF�LQ������

0XQLWLRQ 3*��9/7\SH +($7�*HQHUDO�3XUSRVH'LUHFW�)LUH�5DQJH ����P�PRYLQJ������P�VWDWLRQDU\,QGLUHFW�)LUH�5DQJH ����P:HLJKW ����NJ3HQHWUDWLRQ ����PP%ODVW�5DGLXV ��P

0XQLWLRQ 3*��9/7\SH +($7�*HQHUDO�3XUSRVH'LUHFW�)LUH�5DQJH ����P�PRYLQJ������P�VWDWLRQDU\,QGLUHFW�)LUH�5DQJH ����P:HLJKW ����NJ3HQHWUDWLRQ ����PP%ODVW�5DGLXV ��P

0XQLWLRQ 2*����2*��97\SH +($7�*HQHUDO�3XUSRVH'LUHFW�)LUH�5DQJH ����P,QGLUHFW�)LUH�5DQJH ����P:HLJKW ����NJ3HQHWUDWLRQ ����PP%ODVW�5DGLXV ��P

0XQLWLRQ 2*����2*��97\SH +($7�*HQHUDO�3XUSRVH'LUHFW�)LUH�5DQJH ����P,QGLUHFW�)LUH�5DQJH ����P:HLJKW ����NJ3HQHWUDWLRQ ����PP%ODVW�5DGLXV ��P



��!�
+2$-��
7%*��* 7KH�7%*��9� LV�D� WKHUPREDULF�JUHQDGH�� ,Q� RWKHU�ZRUGV�� LW� LV�D� URFNHW�SURSHOOHG�JUHQDGH�WKDW�GRHVQ
W�UHO\�RQ�WKH�SRZHU�RI�DQ�LQWHUQDO�H[SORVLRQ��EXW�LQVWHDG�XWLOL]HV�WKH�FRQFHSW�RI�WKH�)XHO�$LU�([SORVH��RU�)$(��2Q�LPSDFW��WKH�URXQG�YHQWV�D�ODUJH�FORXG�RI�DHURVRO�YDSRU��WKHQ� LJQLWHV� WKH� FORXG�� UHVXOWLQJ� LQ� D� GHWRQDWLRQ� WKDW� SURGXFHV� D� UDSLG� IRUPHG�� KLJK�SUHVVXUH�EODVW�ZDYH�HTXLYDOHQW�WR�WKDW�RI�D����PP�KLJK�H[SORVLYH�DUWLOOHU\�VKHOO�RU�PRUWDU�ERPE��7KLV�URXQG�HQWHUHG�VHUYLFH�DIWHU������

3*�� 7KH�3*���ZDV�WKH�URFNHW�SURGXFHG�IRU�XVH�ZLWK�WKH�53*���URFNHW�ODXQFKHU��7KH�3*���ZDV�D�KHIW\� OLWWOH� URFNHW�GHYHORSHG�DW� WKH�HQG�RI�::���ZHLJKLQJ� LQ�DW� �����NJ��7KH�ZHDSRQ�ZDVQ
W�SDUWLFXODUO\�DFFXUDWH��DQG�FRXOG�RQO\�SHQHWUDWH�XS�WR�����PP�RI�UROOHG�KRPRJHQRXV�VWHHO�DUPRU��5+$���7KH�URFNHW�FRXOG�EH�XVHG�HIIHFWLYHO\�DJDLQVW�VWDWLRQDU\�RU�VORZ�PRYLQJ�WDUJHWV�RXW�WR�DERXW�����PHWHUV��:KLOH�WKH�URFNHW�FRXOG�IO\�D�IXOO�NLORPHWHU��QLQH�WHQWKV�RI�WKDW�UDQJH�LW�ZDV�RQO\�XVHIXO�DV�DQ�LQGLUHFW�ILUH�VXSSUHVVLRQ�ZHDSRQ��

,UDTL��*KRVW��0XQLWLRQV7KH�,UDTLV�DUH�UXPRUHG�WR�FXUUHQWO\�KDYH�RU�LQ�WKH�SDVW�KDG�SRVVHVVLRQ�RI�D�QXPEHU�RI�53*���FRPSDWLEOH�URFNHWV�RI�W\SHV�QRW�ILHOGHG�E\�RWKHU�QDWLRQV��7KH�ILUVW�LV D�QDSDOP�EDVHG�53*���URXQG��HIIHFWLYHO\�VXSSO\LQJ�WKH�DELOLW\�WR�VPDVK�VHYHUDO�PRORWRY�FRFNWDLOV�RQ�D�WDUJHW�IURP�D�VWDQGRII�GLVWDQFH�RI�XS�WR�����PHWHUV�7KH�VHFRQG�UXPRUHG�PXQLWLRQ�LV�D�FKHPLFDO�ZHDSRQ�GHSOR\PHQW�URXQG��6XSSRVHGO\�ORDGHG�ZLWK�HLWKHU�D�QHUYH�DJHQW�OLNH�WDEXQ�RU�6DULQ��RU�D�EORRG�DJHQW� OLNH�&\DQRJHQ�&KORULGH�RU�&\DQRJHQ�%URPLGH��5HSRUWV� IURP�WKH� ,UDQ�,UDT�ZDU� LQGLFDWH� WKDW� WKHVH�FKHPLFDO� URXQGV�ZHUH�HIIHFWLYH�DW�NLOOLQJ�D� YHKLFOH� FUHZ�ZLWK� OLWWOH�DGGLWLRQDO� GDPDJH� WR� WKH�YHKLFOH�RU� VXUURXQGLQJ� DUHD�� WKRXJK� WKH� URXQGV�VXIIHUHG�D� ����IDLOXUH�UDWH��5HSRUWV�IURP�WKH�,UDQ�,UDT�ZDU�VXJJHVW�WKDW�WKH�URXQGV�GLVSHUVHG�D�FORXG�RI�GXVW�RQ�WKH�WDUJHW��%HWZHHQ�WKH�FORXG�RI�GXVW��KLJK�IDLOXUH�UDWH��DQG�,UDTL�LQWHUHVW�LQ�F\DQLGH�FRPSRXQGV�GXULQJ�WKDW�WLPHIUDPH��WKH�PRVW�OLNHO\�FDQGLGDWH�WR�ILOO�WKHVH�53*���URXQGV�LV�&\DQRJHQ�%URPLGH��7KH�FKHPLFDO�ZHDSRQ�LV�LQ�VROLG�IRUP�DW�DOO�DWPRVSKHULF�WHPSHUDWXUHV��H[SODLQLQJ�WKH�SRZGHU�ZLWQHVVHG�LQ�WKH�UHSRUWV�DQG�LW�LV�DOVR�KLJKO\�FRUURVLYH��ZKLFK�ZRXOG�HDVLO\�FRQWULEXWH�WR�WKH�H[FHVVLYHO\�KLJK��IDLOXUH�UDWH��(YLGHQFH�VXJJHVWV�WKDW�WKHVH�PXQLWLRQV�ZHUH�SDUW�RI�D�ILHOG�WHVW�SURJUDP�GXULQJ�WKH�,UDQ�,UDT�:DU�DQG�LW�VHHPV�OLNHO\�WKDW�WKH�HQWLUH�VWRFNSLOH�ZDV�HLWKHU�FRPSOHWHO\�FRQVXPHG�LQ�GHSOR\PHQW�GXULQJ�WKH�ZDU�RU�GHVWUR\HG�ZLWK�WHUPLQDWLRQ�RI�WKH�SURJUDP�GXH�WR�WKH�KLJK�IDLOXUH�UDWH��ZLWK�QR�PXQLWLRQV�RI�WKLV�W\SH�VXUYLYLQJ��IRU�'HVHUW�6WRUP�LQ�������OHW�DORQH�2SHUDWLRQ��,UDTL�)UHHGRP�LQ������+DUG� GDWD� RQ� ERWK� WKHVH�PXQLWLRQV� LV� YLUWXDOO\� LPSRVVLEOH� WR� FRPH� E\�� ([DPSOHV� RI� ERWK� W\SHV� RI� PXQLWLRQV� GR� QRW� H[LVW�� DQG� WHFKQLFDO�LQIRUPDWLRQ�EOXHSULQWV�IRU�ERWK�KDYH�\HW�WR�EH�XQFRYHUHG�E\�:0'�VHDUFKHV�LQ� ,UDT��$OO�GDWD�LV�H[WUDSRODWHG�IURP�EDWWOHILHOG�UHSRUWV�IURP�WKH�,UDQ�,UDT�:DU��ZKHQ�WKHVH�ZHDSRQV�ZHUH�NQRZQ�WR�KDYH�EHHQ�XVHG��6LQFH�QR�H[DFW�LQIRUPDWLRQ�FDQ�EH�WUDFNHG�GRZQ��WKHUH�LV�FXUUHQWO\�QR�GDWD�EORFN�OLVWHG�KHUH�IRU�HLWKHU��([WUDSRODWHG�VWDWLVWLFV�IRU�ERWK�W\SHV�DUH�OLVWHG�XQGHU�WKH�ZHDSRQ�VWDWLVWLFV�IRU�&\EHU7KULOOHU�DQG�'���

0XQLWLRQ 2*����2*��97\SH +($7�*HQHUDO�3XUSRVH'LUHFW�)LUH�5DQJH ����P,QGLUHFW�)LUH�5DQJH ����P:HLJKW ����NJ3HQHWUDWLRQ ����PP%ODVW�5DGLXV ��P

0XQLWLRQ 3*��7\SH +($7�*HQHUDO�3XUSRVH'LUHFW�)LUH�5DQJH ����P,QGLUHFW�)LUH�5DQJH ����P:HLJKW �����NJ3HQHWUDWLRQ ��� PP%ODVW�5DGLXV �P



��!�
+2$-��
&\EHUWKULOOHU

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

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW53*�� +Y\ �� 1 0 ��PP � � ��� 67 � ���� ���� ����53*�� +Y\ �� 1 0 ��PP � � ��� 95 � ��� ���� ����53*��9� +Y\ �� 1 0 ��PP � � ��� 5( � ���� ��� �����53*��' +Y\ �� 1 0 ��PP � � ��� 5( � ��� ���� ����3*�����PP�+($7 � � 1 0 3(1�����G�����P � � � 67 ��� � ���� ���

3*�����PP�+($7 � � 1 0 3(1�����G�����P � � � 67 ������� � ���� ���
3*��0���PP�+($7 � � 1 0 3(1�����G�����P � � � 67 ������� � ��� ���
3*��1���PP�+($7 � � 1 0 3(1�����G�����P � � � 67 ������� � ���� ���
3*��9���PP�+($7 � � 1 0 3(1�����G�����P � � � 67 ������� � ��� ���
3*��9/���PP�+($7 � � 1 0 3(1������G�����P � � � 67 ������� � ��� ����
3*��95���PP�+($7�7 � � 1 0 3(1������G�����P � � � 67 ������� � ��� ����
2*��� ��PP�+( � � 1 0 3(1�����G�����P � � � 67 ��� � ��� ����
2*��9���PP�+( � � 1 0 3(1�����G�����P � � � 67 ��� � ��� ����
*7%��*���PP�)$( � � 1 0 3(1������G������P � � � 67 ��� � ��� ����
7%*��*���PP�)$( � � 1 0 3(1������G������P � � � 67 ��� � ��� ����
,UDTL�1DSDOP�0XQLWLRQ � � 1 0�2 �'����P � � � 67 ��� � ��� ���,UDTL�&KHPLFDO�0XQLWLRQ � � 1 0�2 6SHFLDO � � � 67 ��� � ��� ����6SHFLDO�5XOHV 6HH�%,2�&+(0�:DUIDUH�UXOHV�LQ�WKH�&\EHU7KULOOHU�FRUH�UXOHV�IRU�GHWDLOV�RQ�FKHPLFDO�ZHDSRQV�XVHG�LQ�WKH�,UDTL�&KHPLFDO�0XQLWLRQV�
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ53*�� � � � � ��� � /UJ ��OE �� 0LO�����53*�� � � � � � � /UJ ���OE �� 0LO�����53*��9 � � � � � � /UJ ���OE �� 0LO�����53*��' � � � � � � /UJ ���OE �� 0LO�����3*�����PP�+($7 3(1�����G�����¶ � ILUH �� � � /UJ ����OE � 0LO�����3*�����PP�+($7 3(1�����G�����¶ � ILUH ��� � � /UJ ��OE � 0LO�����3*��0���PP�+($7 3(1�����G�����¶ � ILUH ��� � � /UJ ����OE � 0LO�����3*��1���PP�+($7 3(1�����G�����¶ � ILUH ��� � � /UJ ��OE � 0LO�����3*��9���PP�+($7 3(1�����G�����¶ � ILUH ��� � � /UJ ����OE � 0LO�����3*��9/���PP�+($7 3(1������G�����¶ � ILUH ��� � � /UJ ��OE �� 0LO�����3*��95���PP�+($7�7 3(1�������G�����¶ � ILUH �� � � /UJ ���OE �� 0LO�����2*��� ��PP�+( 3(1�����G�����¶ � VODVKLQJ �� � � /UJ ��OE �� 0LO�����2*��9���PP�+( 3(1�����G�����¶ � VODVKLQJ �� � � /UJ ��OE �� 0LO�����*7%��*���PP�)$( 3(1������G������¶ � FRQFXVVLRQ ��� � � /UJ ��OE �� 0LO�����7%*��*���PP�)$( 3(1������G�����
 � FRQFXVVLRQ ��� � � /UJ ���OE �� 0LO�����,UDTL�1DSDOP�0XQLWLRQ �G� ILUH ��� � � /UJ ����OE � 0LO�����,UDTL�&KHPLFDO�0XQLWLRQV 6SHFLDO � 3RLVRQ ��� � � /UJ ����OE �� 0LO�����
6SHFLDO�5XOHV

2SWLRQDOO\��WKH�GDPDJH�IRU�WKH�3*�VHULHV�DPPXQLWLRQ�FDQ�EH�GLYLGHG�EHWZHHQ�ILUH�W\SH�DQG�VODVKLQJ�W\SH��VLQFH�WKH�3*�VHULHV�URXQGV�GR�SURGXFH�D�VL]DEOH�DPRXQW�RI�VKUDSQHO�IURP�WKHLU�VKHOO�FDVLQJV�,UDTL�1DSDOP�0XQLWLRQV�GLVSHUVH�IODPPDEOH�PDWHULDO�WKURXJK�H[SORVLYH�IRUFH��VSODVK�UDGLXV�LV����IHHW��UDWKHU�WKDQ���IHHW��6SODVK�GDPDJH�LV��G���UDWKHU�WKDQ���SRLQW�,UDTL�&KHPLFDO�0XQLWLRQV�� 3OHDVH�VHH�WKH�VHFWLRQ�RQ�FKHPLFDO�ZDUIDUH�IRU�SURSHU�VWDWLVWLFV�DQG�HIIHFWV�IRU�FKHPLFDO�ZHDSRQV��7KHVH�ZLOO�VXSSODQW� WKH�UXOHV�RQ�SDJH����RI� WKH�'���0RGHUQ�FRUH�UXOHV��VHHLQJ�DV�6DULQ�JDV�� IRU�H[DPSOH��GDPDJHV� WKH�QHUYRXV�V\VWHP��DIIHFWLQJ�'(;��,17��:,6��XVXDOO\�SHUPDQHQW�LQ�QDWXUH��UDWKHU�WKDQ�WKH�DXWRLPPXQH�V\VWHP��DIIHFWLQJ�&21�	�675���7KHVH�DGGLWLRQDO�UXOHV�ZLOO�RQO\�DIIHFW�WKH�SRLVRQV�OLVWHG�DV�FKHPLFDO�RU�ELRORJLFDO�ZHDSRQV�



��!�
+2$-��
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV53*�� � 66 � )DLU � ����53*�� � 66 � )DLU � ����53*��9 � 66 � )DLU � �����53*��' � 66 � )DLU � ����3*�����PP�+($7 � � 3RRU � ��� 3RRU�3HQHWUDWLRQ3*�����PP�+($7 � � )DLU �� ��� 0HGLRFUH�3HQHWUDWLRQ3*��0���PP�+($7 � � )DLU �� ��� 0HGLRFUH�3HQHWUDWLRQ3*��1���PP�+($7 � � )DLU �� ��� )DLU�3HQHWUDWLRQ3*��9���PP�+($7 � � )DLU � ��� 0HGLRFUH�3HQHWUDWLRQ3*��9/���PP�+($7 � � )DLU �� ���� 0HGLRFUH�3HQHWUDWLRQ3*��95���PP�+($7�7 � � )DLU �� ���� *RRG�3HQHWUDWLRQ2*��� ��PP�+( � � 3RRU � ���� 3RRU�3HQHWUDWLRQ2*��9���PP�+( � � 3RRU � ���� 3RRU�3HQHWUDWLRQ*7%��*���PP�)$( � � )DLU �� ���� 3RRU�3HQHWUDWLRQ7%*��*���PP�)$( � � 0HGLRFUH �� ���� 3RRU�3HQHWUDWLRQ,UDTL�1DSDOP�0XQLWLRQ � � )DLU � ���,UDTL�&KHPLFDO�0XQLWLRQV � � )DLU 
 ����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV53*�� � � �� � � � ���U � ���� ����53*�� � � �� � � � ���U � ���� ����53*��9 � � �� � � � ���U � ��� �����53*��' � � �� � � � ���U � ���� ����3*�����PP�+($7 �G������ 3�/ � � ��� � � ���� ���
3*�����PP�+($7 ��G������� 3�/ � � ��� � � ���� ���
3*��0���PP�+($7 ��G������� 3�/ � � ��� � � ��� ���
3*��1���PP�+($7 ��G������� 3�/ � � ��� � � ���� ���
3*��9���PP�+($7 �G������ 3�/ � � ��� � � ��� ���
3*��9/���PP�+($7 ��G������� 3�/ � � ��� � � ��� ����
3*��95���PP�+($7�7 ��G������� 3�/ � � ��� � � ��� ����
2*�� ��PP�+( �G������ %�/ � � ��� � � ��� ����
2*��9���PP�+( �G������ %�/ � � ��� � � ��� ����
*7%��*���PP�)$( ��G������ %�/ � � ��� � � ��� ����
7%*��*���PP�)$( ��G������ %�/ � � ��� � � ��� ����,UDTL�1DSDOP�0XQLWLRQ �G� 6S � � ��� � � ��� ���,UDTL�&KHPLFDO�0XQLWLRQV 6S� 6S � � ��� � � ��� ����6SHFLDO�5XOHV�





CIQ
7KH�53.� �5XFKQRL�3XOHP\RW�.DODVKQLNRYD�RU�.DODVKQLNRY�/LJKW�0DFKLQHJXQ��ZDV�GHYHORSHG� WR� UHSODFH� WKH�53'�DV� WKH�6RYLHW�VTXDG� OLJKW� VXSSRUW� ZHDSRQ�� LVVXHG� RQH� SHU� WHQ�PDQ�VTXDG�� 7KH� 53.� LV� D�PRGLILHG� $.���� �DQG� ODWHU� $.0��ULIOH� ZKLFK� KDV� UHFHLYHG� D� VWXUGLHU� UHFHLYHU�� D� KHDYLHU�DQG� ORQJHU� QRQGHWDFKDEOH� EDUUHO� ZLWK� D� QRQGHWDFKDEOH�IROGLQJ�ELSRG��DQG�UHFRQWRXUHG�ZRRGHQ�EXWWVWRFN��6LJKWV�ZHUH�UHFDOLEUDWHG�IRU�WKH�ORQJHU�EDUUHO�DQG�WKH�UHDU�VLJKW�ZDV� UHSODFHG� ZLWK� RQH� ZLWK� ZLQGDJH� DGMXVWPHQWV�� 7KH�53.� ZDV� LQWURGXFHG� LQ� ����� DQG� HQWHUHG� VHUYLFH� LQ������� 7KH� 6RYLHWV� UHSODFHG� LW� ZLWK� WKH� 53.����� EXW�UHWDLQHG� WKH�53.� IRU� VHFRQG� OLQH� LQIDQWU\� XQLWV�DQG� WKH�SDUDPLOLWDU\�$� VHFRQG� YHUVLRQ�� WKH� 53.6�� ZDV� PDGH� IRU�SDUDWURRS�GHSOR\PHQW��/LNH�WKH�RWKHU�$.6�ZHDSRQV��WKH�GLIIHUHQFH�ZDV�WKH�DGGLWLRQ�RI�D�IROGLQJ�ZRRGHQ�RU�PHWDO�EXWWVWRFN�� 1HDUO\� DOO� PHFKDQLFDO� SDUWV� RI� WKH� 53.� DUH�LQWHUFKDQJDEOH�ZLWK�WKH�$.����DQG�$.0�7KH� 53.� KDV� RQH� VLJQLILFDQW� SUREOHP�� WKH� EDUUHO� FDQ
W� EH� FKDQJHG� TXLFNO\�� 7KLV� PHDQV� WKH� ZHDSRQ� FDQ� ZDVLO\� RYHUKHDW� ZLWK�VXVWDLQHG�ILUH�IURP�WKH�KLJKHU�FDSDFLW\�PDJD]LQHV��:KHQ�WKH�JXQQHU�H[FHHGV�D�UDWH�RI�ILUH�RI�RYHU����URXQGV�SHU�PLQXWH�IRU�PRUH�WKDQ�D�IHZ�PLQXWHV��WKH�ZHDSRQ�:,//�RYHUKHDW��$GGLWLRQDOO\��ZKHQ�RYHUKHDWLQJ��WKH�IDFW�WKDW�WKH�ZHDSRQ�ILUHV�IURP�D�FORVHG�EROW��WKLV�RYHUKHDWLQJ�WHQGV�WR�FDXVH�D�FRRNRII��)RUWXQDWHO\��ZLWK�WKH�RWKHU�QLQH�PHQ�RI�D�VTXDG�FDUU\LQJ�$.�ULIOHV��DOO�FDSDEOH�RI�DXWRPDWLF�ILUH��WKLV�SUREOHP�ZDV�UHODWLYHO\�QXOOLILHG�DV�ULIOH�VTXDGV�GHYHORSHG�WDFWLFV�WR�GHDO�ZLWK�WKH�WURXEOH��$QRWKHU�SUREOHP�ZDV�WKH�ODFN�RI�D�JDV�UHJXODWRU�PHFKDQLVP��OLNH�WKDW�RQ�WKH�3.��:KHQ�WKH�JXQ�LV�FOHDQ��WKLV�OHDGV�WR�D�YHU\�URXJK�DFWLRQ�DQG�YLJRURXV�HMHFWLRQ�RI�VSHQW�FDVLQJV�WR�WKH�ULJKW�DQG�UHDU��$QG�DV�GHEULV�DQG�UHVLGXH�DFFXPXODWH�RQ�WKH�JDV�SRUW��WKH�UDWH�RI�ILUH�IRU�WKH�JXQ�VORZV�

:HDSRQ 53.0DQXIDFWXUHU <HDU 3����1DWLRQ 5XVVLD&DOLEHU �����[���PP 0DJV ����������$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG ����NJ 0% �/HQJWK ����PP������PP�IRU�IROGHG�53.6� %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� �����P &\FOLF ���1RWHV /RDGHG�ZLWK�D����URXQG�GUXP�PDJD]LQH�LQFUHDVHV�WKH�ZHLJKW�WR���NJ��7KH�53.6�HPSW\�ZHLJKW�LV������NJ



CIQ
&\EHUWKULOOHU

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

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW53. $5 �� 7 0 �����%ORF � �� 95 ��� ���� ��� �����53.6 $5 �� 7 0 �����%ORF � �� ��>66@����>$@�����>&@ 95 ��� ���� ��� �����6SHFLDO�5XOHV

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ53. �G� �� EDOOLVWLF ��� 6��$ �� /UJ ���OEV �� 0LO�����53.6 �G� �� EDOOLVWLF ��� 6��$ �� /UJ ���OEV �� 0LO�����6SHFLDO�5XOHV

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV53. �� 6$��$��& 0HGLRFUH 0HGLRFUH � �����53.6 �� 6$��$��& 0HGLRFUH 0HGLRFUH � �����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV53. �G��� 3�/ �� �� � ��� ���� �� ��� �����53.6 �G��� 3�/ �� �� � ��� ���� �� ��� �����6SHFLDO�5XOHV�



CIQ�
�
7KH�53.����ZDV�GHVLJQHG�DV�D�UHSODFHPHQW�IRU�WKH�53.��WR�EH�LVVXHG�DORQJVLGH�WKH�$.����DVVDXOW�ULIOH�DV�SDUW� RI� WKH� 6RYLHW� GULYH� WR� VZLWFK� WR� WKHLU� QHZ� ����PP�FDOLEHU� DPPXQLWLRQ� LQ� WKH� ��
V�� $ORQJ� ZLWK� VZLWFKLQJ� WKH�53.� WR� WKH� 53.����� WKH� PDFKLQH� JXQ� DOVR UHSODFHV� WKH�3.0��7KH�53.����LV�WR�WKH�$.����ZKDW� WKH�53.� LV� WR�WKH�$.0��DQ�RYHUVL]HG�YDULDQW�RI�DQ�RWKHUZLVH�QRUPDO�DVVDXOW�ULIOH�� )RU� WKH� 53.����� D� ZLGH� DUUD\� RI� KLJK� FDSDFLW\�PDJD]LQHV� ZHUH� GHYHORSHG�� $ORQJ� ZLWK� WKH� VWDQGDUG� ���URXQG�PDJD]LQHV�WKH�6RYLHWV�SUHIHUUHG��WKH\�DOVR�SURGXFHG���� DQG� ��� URXQG� ER[� PDJD]LQHV�� DQG� ��� DQG� �� URXQG�GUXPV� $V�ZLWK� HYHU\� RWKHU�$.�VHULHV�ZHDSRQ�� WKHUH� LV�DQ�53.6�����$QG�\HV��\RX�JXHVVHG�LW��LW�ZDV�PDGH�IRU�WKHLU�DLUERUQH�IRUFHV�DQG�VXUSULVH��,W�KDV�D�IROGLQJ�VWRFN��8QOLNH��WKH�RWKHU�$.6�W\SH�ZHDSRQV��WKH�53.6����ZDV�UHLQIRUFHG�LQ�LWV�GHVLJQ��DOORZLQJ�LW�WR�EH�DLUGURSSHG�DV�FDUJR��ZKLFK�DSSDUHQWO\�GDPDJHG�SUHYLRXV�DLUERUQH�ZHDSRQ�V\VWHPV��:KLOH�WKH�53.6�ZDV�D�YHU\�UDUH�ZHDSRQ�LQ�WKH�6RYLHW�DUVHQDOV��WKH�53.6����ZDV�IDLUO\ FRPPRQ��7KHUH�LV�D�WKLUG�YHUVLRQ�RI�WKH�ZHDSRQ��WKH�53.���1��ZKLFK�SHUPDQHQWO\�PRXQWV�DQ�,5�QLJKW�VFRSH��2ULJLQDOO\��WKH�53.����ZDV�PDQXIDFWXUHG�ZLWK�ZRRGHQ�KDQGJXDUG�DQG�IL[HG�ZRRGHQ�EXWWVWRFN��WKH�53.6����EHLQJ�WKH�VDPH��H[FHSW�D� IROGLQJ�PHWDO�VWRFN�� �0RUH�UHFHQWO\�� WKH�GHVLJQ�ZDV�PRGLILHG�� ILWWLQJ�DOO�QHZO\�PDQXIDFWXUHG�53.���
V�ZLWK�SODVWLF�JULSV��KDQGJXDUG��DQG�D�IROGLQJ�SRO\PHU�VWRFN�:KHQ�LVVXHG�� WKH�53.����PRVW�RIWHQ�FRPHV�ZLWK����URXQG�$.����PDJD]LQHV��DQG�PRUH�UDUHO\��WKH����URXQG�53.����PDJD]LQHV�WKDW�ZHUH�PDGH�IRU�LW��8QIRUWXQDWHO\��WKH�PRVW�VRXJKW�DIWHU�PDJD]LQHV�DUH�DOVR�WKH�UDUHVW��WKH����URXQG�GUXPV�PDGH�IRU�WKH�53.�����$ORQJ�ZLWK�WKH�����LQFUHDVH�LQ�EDUUHO�OHQJWK��WKH�53.�����UDWKHU�WKDQ�WKH�$.����PX]]OH�EUDNH��KDV�D�FXW�GRZQ�IODVK�VXSSUHVVRU�RQ�WKH�HQG�RI�WKH�EDUUHO��$V�ZLWK� WKH�53.�� WKH�53.����VKDUHV�D�VLJQLILFDQW�QXPEHU�RI�SDUWV�ZLWK� WKH�$.�����DQG�DUH� WKXV� LQWHUFKDQJDEOH��7KH�53.����DOVR�VXIIHUV�PDQ\�RI�WKH�VDPH�SUREOHPV�RI�WKH�HDUOLHU�53.�

:HDSRQ 53.0DQXIDFWXUHU <HDU �����1DWLRQ 5XVVLD&DOLEHU �����[���PP 0DJV ������������������$FFXUDF\ *URXS 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG ����NJ 0% �/HQJWK ����PP������PP�IRU�IROGHG�53.6� %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� �����P &\FOLF ���1RWHV /RDGHG�ZLWK�D����URXQG�GUXP�PDJD]LQH�LQFUHDVHV�WKH�ZHLJKW�WR���NJ��



CIQ�
�
&\EHUWKULOOHU

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

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW53.��� $5 �� 7 0 �����%ORF � �� 95 ��� ��� ��� �����53.6��� $5 �� 7 0 �����%ORF � �� ��>66@����>$@�����>&@ 95 ��� ��� ��� �����6SHFLDO�5XOHV

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ53.��� �G� �� EDOOLVWLF ��� 6��$ �� /UJ ���OEV �� 0LO�����53.6��� �G� �� EDOOLVWLF ��� 6��$ �� /UJ ���OEV �� 0LO�����6SHFLDO�5XOHV

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV53.��� �� 6$��$��& 0HGLRFUH 0HGLRFUH � �����53.6��� �� 6$��$��& 0HGLRFUH 0HGLRFUH � �����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV53.��� �G��� 3�/ �� �� � ��� ���� �� ��� �����53.6��� �G��� 3�/ �� �� � ��� ���� �� ��� �����6SHFLDO�5XOHV�
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7KH� 6$���� LV� WKH� SULPDU\� ORQJDUP� RI� WKH�%ULWLVK� PLOLWDU\�� XVHG� E\� WKH� 5R\DO� 0DULQHV� DQG� %ULWLVK�$UP\��'HYHORSPHQW�RQ�WKH�ULIOH�EHJDQ�LQ�WKH�ODWH�����
V��DV� WKH�%ULWLVK�PLOLWDU\�EHJDQ�VHHNLQJ� D� UHSODFHPHQW� IRU�LWV� ����PP� /�� 6/5� �D� EULWLVK�PDGH� YHUVLRQ� RI� WKH� )1�)$/��� %\� WKH� HDUO\� ��
V�� WKH� 6$���� �DEEUHYLDWHG� IURP�6PDOO� $UPV� IRU� WKH� ��
V�� KDG� UHVXOWHG� LQ� WZR� ZHDSRQ�FRQFHSWV��WKH�6$���,:��,QIDQWU\�:HDSRQ��DQG�WKH�6$���/6:� �/LJKW� 6XSSRUW� :HDSRQ��� 2ULJLQDOO\�� WKH� ULIOH� ZDV�GHVLJQHG�WR�ILUH�D�SURSULHWDU\�����PP�URXQG�SURGXFHG�E\�(QILHOG��+RZHYHU��ZLWK� WKH�FKRLFH�RI� WKH�%HOJLDQ�GHVLJQ�66���������PP�URXQG�DV�1$72
V�VWDQGDUG�VPDOO�FDOLEHU�PXQLWLRQ�� GHVLJQHUV�ZHUH� IRUFHG� WR� UHGHVLJQ� WKH� 6$����DURXQG� WKDW� EXOOHW�� DQG� WKLV� SDUWLFXODU� FKDQJH�ZDV� RQO\�WKH�WLS�RI�WKH�LFHEHUJ�DV�IDU�DV�SUREOHPV�ZLWK�WKLV�ZHDSRQ�DUH�FRQFHUQHG��'HVLJQ�FRPSOHWHG��WKH�6$���VDW�LQ�OLPER�XQWLO�LW�ZDV�ILQDOO\�DGRSWHG�E\�WKH�%ULWLVK�PLOLWDU\�LQ�������WKDQNV� WR� WKH� GHOD\V� FDXVHG� E\� WKH� )DONODQGV� :DU� RI��������� 7KH�RULJLQDO�6$���ZHDSRQV�GHOLYHUHG��ERWK�WKH�/���DQG /���PRGHOV��WKHUH�ZHUH�VRPH�VHULRXV�SUREOHPV��7KH� ZHDSRQ� ZDV� XQUHOLDEOH�� UHTXLULQJ� FOHDQLQJ� PRUH�IUHTXHQW� WKDQ� WKH� RULJLQDO� LVVXH� RI� 0���
V� WR� WKH� 86�$UP\�� 7R� PDNH� PDWWHUV� ZRUVH�� WKH� PDLQWHQDQFH�SURFHGXUH�ZDV� WURXEOHVRPH�DV�ZHOO�� OHDGLQJ� WR D� ORW� RI�ZHDSRQV� LPSURSHUO\� DVVHPEOHG� RU� PDLQWDLQHG� E\� WKH�WURRSV�XVLQJ�WKHP��0DLQWHQDQFH�ZDV�VR�EDG��LQ�IDFW��WKDW�WKHUH�ZHUH�UHJXODU�UHSRUWV�RI�WKH�ULIOH�VLPSO\�IDOOLQJ�DSDUW�LQ�WKH�KDQGV�RI�VROGLHUV�LQ�WKH�ILHOG��$GGLWLRQDOO\��VRPH�RI�WKH� /��$�� FRPSRQHQWV� ZLWK� QRW� UXJJHGO\� PDGH� DQG�ZHUH� HDVLO\� GHQWHG� LI� GURSSHG�� 7KLV� ZDV� D� SDUWLFXODUO\�FULWLFDO�SUREOHP�ZLWK� WKH�ZHDSRQ
V�VWHHO�PDJD]LQHV�DQG�WKH� ULIOH
V� PDJD]LQH� ZHOO�� ,I� WKH� PDJD]LQH� ZHOO� KLW� WKH�JURXQG� IURP��� IHHW�XS�� WKH� ULIOH�ZDV�PDGH�XVHOHVV�XQWLO�UHSDLUHG�� $� ILQDO� SUREOHP� WKDW� QR� DPRXQW� RI� XSJUDGLQJ�FDQ� FRUUHFW� LV� WKDW� PRVW� RI� WKH� ZHDSRQ
V� ZHLJKW� LV�ORFDWHG� WRZDUG� WKH� EXWWVWRFN�� ZKLFK� RQO\� VHUYHV� WR�LQFUHDVH� PX]]OH� FOLPE� LQ� WKH� ZHDSRQ�� $IWHU� \HDUV� RI�OLVWHQLQJ� WR�VROGLHUV
�FRPSODLQWV�� WKH�GHFLVLRQ�ZDV PDGH�LQ������WR�XSJUDGH�WKH�ULIOH�%HWZHHQ� ����������� VRPH� �������� RI� WKH��������� /��$�� ULIOHV� LQ� VHUYLFH�ZLWK� WKH� %ULWLVK�PLOLWDU\�ZHUH� XSJUDGHG� WR� WKH� /��$�� FRQILJXUDWLRQ�� ZKLFK� JRW�UDYH� UHYLHZV� IURP� RIILFLDOV�� 7KRVH� RIILFLDOV� ZHUH�LPPHGLDWHO\� SURYHQ� ZURQJ�� DV� WURRSV� VHUYLQJ� LQ�$IJKDQLVWDQ� UHSRUWHG� WKDW� DOO� WKH� ROG� SUREOHPV�ZLWK� WKH�ULIOH� UHPDLQHG� DV� VHULRXV� LVVXHV� WR� EH� GHDOW� ZLWK��&XUUHQWO\�� WKH� IDWH� RI� WKH� /��� LV� XS� LQ� WKH� DLU�� 6HULRXV�GLVFXVVLRQV�DUH�XQGHUZD\�DERXW� UHSODFLQJ� WKH� ULIOH� ZLWK�VRPHWKLQJ� QHZ��PRVW� OLNHO\� WKH� +	.�*��� DVVDXOW� ULIOH��7KH� %ULWLVK� PLOLWDU\� LV� DOVR� VWDJLQJ� DQ� $GYDQFHG� 5LIOH�FRPSHWLWLRQ��IRU�ZLWK�WKH�%HOJLDQ�)�����LV�D�IURQWUXQQHU��ZLWK�D�JRDO�RI�ILHOGLQJ�DQ�DGYDQFHG�ULIOH�E\�������%XW�WKH�/���LVQ
W�FRPSOHWHO\�GRRPHG�TXLWH�\HW��7KH�%ULWLVK�$UP\�LV� XQGHUWDNLQJ� D� UHWUDLQLQJ� SURJUDP�� DV� VWXGLHV� KDYH�LQGLFDWHG� WKDW� DOO� WKH� SUREOHPV� ZLWK� WKH� ULIOH� UHYROYH�DURXQG�SRRU�PDLQWHQDQFH�SUDFWLFHV��7KH�KRSH� LV� WKDW� LI�WKH�WURRSV�FDQ�ILQDOO\�JHW�WKH�PDLQWHQDQFH�ULJKW��WKH�ULIOH�ZLOO� KDYH� QRW� RQO\� KDYH� LWV� OLIHVSDQ� H[WHQGHG�� WKH� OLIH�F\FOH�FRVWV�SHU�ULIOH�FDQ�EH�UHGXFHG�DV�ZHOO�7KH�6$��� SRVVHVVHV�D�1$72�VWDQGDUG� IODVK�VXSSUHVVRU�� %HWZHHQ� WKLV� DQG� WKH� ��SRVLWLRQ� JDV�UHJXODWRU� YDOYH� WKDW� FDQ� VHDO� WKH� JDV� YHQWLQJ� SRUW�� WKH�ULIOH�FDQ�EH�XVHG�WR�ILUH�ULIOH�JUHQDGHV��7KLV�UHJXODWRU�DOVR�KDV�D�PLGGOH�SRVLWLRQ�WR�HQKDQFH�RSHUDWLRQ�ZKHQ�WKH�ZHDSRQ�LV�GLUW\��,W�FDQ�EH�ILWWHG�ZLWK�HLWKHU�WKH�686$7�VFRSH��RU�ZLWK�RSHQ�LURQ�VLJKWV�FRQVLVWLQJ�RI�DQ�HOHYDWHG�IURQW�VLJKW�RQ�D KHDY\�SRVW�DQG�D�UHDU�GLRSWLF�VLJKW�PRXQWHG�DWRS�D�FDUU\LQJ�KDQGOH��7KH�RSHQ�VLJKWV�DUH�XVXDOO\�ILWWHG�RQ�ULIOHV�LVVXHG�WR�VHFRQG�OLQH�WURRSV��)LQDOO\��WKHUH�LV�D�SURSULHWDU\�ED\RQHW�IRU�WKH�ULIOH��DOVR�D�YHU\�SRRU�GHVLJQ��7KH�KDQGOH�RI�WKH�ED\RQHW�LV�KROORZ��DQG�VOLSV�RYHU�WKH�ULIOH�EDUUHO��6R��ZKHQ�WKH�ULIOH�LV�ILUHG��WKH�ED\RQHW�JHWV�WRR�KRW�WR�KDQGOH��VKRXOG�WKHUH�EH�D�QHHG�WR�UHPRYH�LW�7KH�/��$���DPRQJ� LWV�YDULRXV� LPSURYHPHQWV�� DOVR� LQFOXGHV�D�KDPPHU�GHOD\�PHFKDQLVP� WKDW� LPSURYHV� UHOLDELOLW\�DQG�VWDELOLW\� LQ�DXWRPDWLF�ILUH��ZLWKRXW�UHGXFLQJ�WKH�F\FOLF�UDWH��2WKHU�$��FKDQJHV�LQFOXGHG�UHFRQILJXULQJ�WKH�FKDUJLQJ�KDQGOH��ZKLFK�GHIOHFWHG�VSHQW�FDVLQJV�EDFN�LQWR�WKH�DFWLRQ�RQ�WKH�$���WKXV�FDXVLQJ�VWRSSDJHV��7KH�EROW�DQG�H[WUDFWRU�FODZ�ZHUH�DOWHUHG�WR�LPSURYH�FDVH�H[WUDFWLRQ�DV�ZHOO��7KHVH�FKDQJHV�ZHUH�ILQLVKHG�RII�ZLWK�D�VSULQJ�ORDGHG�GXVW�FRYHU�IRU�WKH�FKDUJLQJ�DUP�VORW��7KLV�XSJUDGH�FRYHUHG�RQO\���������RI�WKH���������/���ULIOHV�SRVVHVVHG�E\� WKH�%ULWLVK�JRYHUQPHQW�� OHDYLQJ���������/��$�� ULIOHV� LQ� LQYHQWRU\��SUHVXPDEO\� WR�EH�VROG�RII� WR�D� IULHQGO\�JRYHUQPHQW��SURYLGHG�WKHUH�H[LVWV�RQH�WKDW�KDVQ
W�KHDUG�RI�WKH�ZHDSRQ
V�GHILFLHQFLHV��7KH�XSJUDGHV�ZHUH�GRQH�DW�D�FRVW�RI�URXJKO\������PLOOLRQ�86'��RU�

:HDSRQ 6$�����/��$���/��$�0DQXIDFWXUHU (QILHOG <HDU ���������1DWLRQ *UHDW�%ULWDLQ&DOLEHU �����[���PP 0DJV ��$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 &KRLFH�RI�VLJKWV��686$7��[�LOOXPLQDWHG VFRSH������NJ��RU�LURQ�VLJKWV������NJ��
:HDSRQ 6$����/6:��/��$�0DQXIDFWXUHU (QILHOG <HDU ���������1DWLRQ *UHDW�%ULWDLQ&DOLEHU �����[���PP 0DJV ��$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 &KRLFH�RI�VLJKWV��686$7��[�LOOXPLQDWHG�VFRSH������NJ��RU�LURQ�VLJKWV������NJ��
:HDSRQ 6$����&DUELQH0DQXIDFWXUHU (QILHOG <HDU ����1DWLRQ *UHDW�%ULWDLQ&DOLEHU �����[���PP 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 &KRLFH�RI�VLJKWV��686$7��[�LOOXPLQDWHG�VFRSH������NJ��RU�LURQ�VLJKWV������NJ��
:HDSRQ 6$����7DQN�0RGHO0DQXIDFWXUHU (QILHOG <HDU ����1DWLRQ *UHDW�%ULWDLQ&DOLEHU �����[���PP 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 &KRLFH�RI�VLJKWV��686$7��[�LOOXPLQDWHG�VFRSH������NJ��RU�LURQ�VLJKWV������NJ��
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URXJKO\� ����� SHU� XSJUDGHG� ULIOH�� DQG� WKH� SURFHVV�ZDV�FRPSOHWHG� LQ������� MXVW� LQ� WLPH� IRU� WKH�/��$��ULIOHV� WR� VHH� FRPEDW� IRU� WKH� YHU\� ILUVW� WLPH� RQ� WKH�GXVW\� WUDLOV� RI� ZDU�WRUQ� $IJKDQLVWDQ�� ZKHUH� LW� ZDV�GLVFRYHUHG�WKH�XSJUDGH�IL[HG�QRWKLQJ�$ORQJ� ZLWK� WKH� /��$��� WKH� %ULWLVK�JRYHUQPHQW�DOVR�SURFXUHG�WKH�/��$��/LJKW�6XSSRUW�:HDSRQ�� 7KLV� LV� D� 6TXDG� $XWRPDWLF :HDSRQ�YDULDQW� RI� WKH� 6$����� PRGLILHG� IRU� VXVWDLQHG� ILUH��7KH� ULIOH� PRXQWV� D� ORQJHU�� KHDYLHU� EDUUHO� DQG� D�PHWDO� ELSRG�� :KLOH� WKH� ULIOH� GRHV� HQMR\� LPSURYHG�DFFXUDF\� DOORZLQJ� LW� WR� SODFH� VLQJOH� VKRWV� RU� VKRUW�EXUVWV� RQ� WDUJHWV� XS� WR� ����PHWHUV� DZD\�� WKH� ULIOH�UHDOO\�LVQ
W�DQ\�EHWWHU�VXLWHG�IRU�XVH�LQ�VXVWDLQHG�ILUH�WKDW� WKH� /��$�� RU� /��$��� ,Q� IDFW�� WKHUH� LV� RQH�GRFXPHQWHG�FDVH�RI� KRZ�XQVXLWDEOH� WKH� /��� LV� IRU�VXVWDLQHG� ILUH�� $W� WKH� HQG� RI� WDUJHW� SUDFWLFH�� D�JXQQHU\� UDQJH� RIILFHU� FROOHFWHG� DOO� XQILUHG�DPPXQLWLRQ�� WRWDOLQJ� VRPH� ��� WR� ���PDJD]LQHV� RI�DPPXQLWLRQ�� WKH� SURFHHGHG� WR� ILUH� DOO� WKH�DPPXQLWLRQ�WKURXJK�WKH�ZHDSRQ��VWRSSLQJ�RQO\�ORQJ�HQRXJK� WR� VZDS� PDJD]LQHV� DQG� UHFKDUJH� WKH�ZHDSRQ� WR� FRQWLQXH� ILULQJ�� $IWHU� ILULQJ� WKH�DPPXQLWLRQ�� WKH� JXQ� HIIHFWLYHO\� ZHOGHG� LWVHOI� VROLG�DV�LW�ZDV�OHIW�WR�FRRO�GRZQ��ZKLFK�GHVWUR\HG�WKH�ULIOH��7KH�RQO\� JRRG� SRLQW� LV� WKDW�ZKLOH� WKH�ZHDSRQ�ZDV�KRW�HQRXJK� WR� IXVH� LWV�PRYLQJ�PHWDO�SDUWV� WRJHWKHU�RQFH�OHIW�DW�UHVW�IRU�PRUH�WKDQ����VHFRQGV��WKH�ULIOH�GHVLJQ� GLGQ
W� KHDW� WR� WKH� SRLQW RI� H[SHULHQFLQJ� D�FRRN�RII�� �7KH�ODFN�RI�KLJK�FDSDFLW\�PDJD]LQHV�WKDW�FDQ� EH� XVHG� ZLWK� D� EXOOSXS� ULIOH� DOVR� UHQGHUV� WKH�ZHDSRQ� LQFDSDEOH�RI�SURGXFLQJ�VXVWDLQHG� ILUH��7KH�/��$�� GLGQ
W� VHUYH� ORQJ� DV� WKH� %ULWLVK� 6$:�� $IWHU�'HVHUW� 6WRUP�� WKH� 0LQLVWU\� RI� 'HIHQVH� EHJDQ�UHSODFLQJ�LW�ZLWK�WKH�)1�+HUVWDO�0LQLPL�7KH�WKLUG�PRVW�FRPPRQ�YDULDQW�RI�WKH�ULIOH�LV� WKH�/��$���XVHG� LQ�EDVLF� WUDLQLQJ� WR�SURYLGH�ULIOH�WUDLQLQJ�IRU�FDGHWV�DQG�UHFUXLWV��7KH�/��$��KDV�WKH�HQWLUH� LQQHU� ZRUNLQJV� RI� WKH� DVVDXOW� ULIOH� UHSODFHG�ZLWK� D� FRPSOHWHO\� PDQXDOO\� RSHUDWHG� DVVHPEO\��FRPSOHWH� ZLWK� DQ� HQODUJHG� UHFKDUJLQJ� KDQGOH� WKDW�WKH�VKRRWHU�PXVW�F\FOH�LQ�RUGHU�WR�H[WUDFW�WKH�VSHQW�FDVLQJ� DQG� UHORDG� WKH� ULIOH� IURP� WKH� PDJD]LQH��7\SLFDOO\��WKH�/��$�� LV�PRXQWHG�ZLWK� WKH�RSHQ�LURQ�VLJKWV�UDWKHU�WKDQ�WKH�686$7�VLJKW��,W�FDQ�ILUH�HLWKHU�����PP�66�����URXQGV��RU�ZLWK�DQ�DGDSWHU��ILUH�IDU�OHVV� H[SHQVLYH� ���� /5� URXQGV�� 7KHUH� LV� DOVR� D�GXPP\� YHUVLRQ� RI� WKH� ULIOH�� WKH� /��$�� �'ULOO�3UDFWLFH�� &DGHW� ZHDSRQ�� ,W� FDQ� EH� ILWWHG� ZLWK� D�ORDGHG�PDJD]LQH��EXW�FDQQRW�FKDPEHU�D�URXQG�$VLGH� IURP� WKHVH�SULPDU\� YHUVLRQV�RI� WKH�6$���� WKHUH� ZHUH� WZR� RWKHU� ULIOHV� SURGXFHG� LQ�OLPLWHG�TXDQWLWLHV��)LUVW� LV� WKH�/���&DUELQH�� ,W� LV�DQ�/��$��IUDPH�ILWWHG�ZLWK�D����PP�EDUUHO��UHGXFHG�E\����PP��DQG� WKH�/��$�
V� IRUHJULS��/HVV� WKDQ����RI�WKHVH� ULIOHV� ZHUH� PDQXIDFWXUHG� IRU� D� SKDQWRP�FRQWUDFW�IRU�DQ�XQVSHFLILHG�VRXWKHDVW�DVLDQ�FRXQWU\��UXPRUV�VD\�7KDLODQG��7KH�ILQDO� ULIOH�ZDV� WKH�6$����0LQL��RU�WKH�6$��� 7DQN� 0RGHO�� GHVLJQHG� DV� DQ� XOWUD�VKRUW�FDUELQH� IRU� XVH� DV� D� 3':� E\� YHKLFOH� FUHZV�� 7KH�EDUUHO� HQGV� EDUHO\� LQFKHV� DKHDG� RI� WKH� WULJJHU�JXDUG��DQG�WKH�ZHDSRQ�UHTXLUHV�D�VSHFLDO�FODPS�RQ�H[WHQVLRQ� WKDW�FODPSV� WR� WKH� XSSHU� IUDPH�RYHU� WKH�WULJJHU� DQG� H[WHQGV� XQGHU� WKH� EDUUHO� WR� VXSSRUW� D�YHUWLFDO�JULS�7KHUH�ZDV� DOVR� D� FDUELQH� YHUVLRQ� RI� WKH�ULIOH�SURGXFHG�LQ�YHU\�OLPLWHG�TXDQWLWLHV��SUHVXPDEO\�LW� ZDV� SODQQHG� WR� EH� D� ZHDSRQ� IRU� VHFRQG� OLQH�WURRSV�RU�YHKLFOH� FUHZV�� /DVWO\�� WKHUH� LV� WKH� /��$���D�PDQXDOO\� RSHUDWHG�VHPLDXWRPDWLF�YHUVLRQ� RI� WKH� ULIOH�XVHG� IRU�EDVLF� WUDLQLQJ� RI� QHZ�UHFUXLWV� ([FOXGLQJ�WKH�/��$�������RI�WKH�SDUWV�RI�WKH�YDULRXV�6$����ZHDSRQV�DUH�LQWHUFKDQJHDEOH�
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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/��$� $5 �� 7 0 �����1 � �� 85 ��� ��� ���� ����/��$� $5 �� 7 0 �����1 � �� 67 ��� ��� ���� �����/���&DUELQH $5 � 7 0�2 �����1 � �� 85 ��� ��� ���� ����/���7DQN�0RGHO $5 �� - 0�2 �����1 � �� 85 ��� ��� ���� ����/��$��/LJKW�6XSSRUW�:HDSRQ $5 �� 1 0 �����1 �� ��

��>66@� ��>$%@�����>&@ 67 ��� ��� ���� �����/��$� 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/��$� �G� �� EDOOLVWLF ��� 6��$ �� 0HG ���OE �� 0LO�����/��$� �G� �� EDOOLVWLF ��� 6��$ �� 0HG ���OE �� 0LO�����/���&DUELQH �G� �� EDOOLVWLF ��� 6��$ �� 0HG ���OE �� 0LO�����/���7DQN�0RGHO �G� �� EDOOLVWLF �� 6��$ �� 6P �����OE �� 0LO�����/��$��/LJKW�6XSSRUW�:HDSRQ �G� �� EDOOLVWLF ��� 6��$ �� /UJ ���OE �� 0LO�����/��$� �G� �� EDOOLVWLF ��� 6 �� 0HG ���OE �� 5HV�����6SHFLDO�5XOHV
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV/��$� �� 6$��$��& *RRG *RRG � ����/��$� �� 6$��$��& *RRG *RRG � �����/���&DUELQH �� 6$��$��& 0HGLRFUH )DLU � ����/���7DQN�0RGHO �� 6$��$��& 3RRU 0HGLRFUH � ����/��$��/LJKW�6XSSRUW�:HDSRQ �� 6$��$��& *UHDW *RRG � �����/��$� �� 6$��$��& )DLU )DLU � ����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV/��$� �G� 3�/ �� �� � ��� ���� �� ���� ����/��$� �G� 3�/ �� �� � ��� ���� �� ���� �����/���&DUELQH �G� 3�/ � � � ��� ���� �� ���� ����/���7DQN�0RGHO �G� 3�/ �� �� � ��� ���� �� ���� ����/��$��/LJKW�6XSSRUW�:HDSRQ �G� 3�/ �� �� � ��� ���� �� ���� �����/��$� �G� 3�/ � � � ��� ���� �� ���� ����6SHFLDO�5XOHV�





K[JA
7KH�60$:�LV�D�VKRXOGHU�ILUHG���PP�SRUWDEOH�ZHDSRQ� V\VWHP�FDSDEOH�RI� ILULQJ� VHYHUDO� GLIIHUHQW� NLQGV�RI� URFNHWV��7KH� ODXQFKHU�FRQVLVWV�RI�D� ILEHUJODVV� ODXQFK�WXEH�� D� �PP�VSRWWLQJ� ULIOH�� DQ� HOHFWUR�PHFKDQLFDO� ILULQJ�PHFKDQLVP�� RSHQ� EDWWOH� VLJKWV�� DQG� PRXQWLQJ�SDUDSKHUQDOLD�IRU�WKH�0.�����RSWLFDO�DQG�$1�396���QLJKW�VLJKWV��,W� ILUHV�WKH�+LJK�([SORVLYH�'XDO�3XUSRVH��+('3��URFNHW� HIIHFWLYH� DJDLQVW� EXQNHUV�� PDVRQU\�� FRQFUHWH�ZDOOV�� DQG� OLJKW� DUPRU�� 7KH� RWKHU� URXQG�� WKH� +LJK�([SORVLYH�$QWL�$UPRU��+($$��URFNHW��LV�HIIHFWLYH�DJDLQVW�PRVW�PRGHUQ�DUPRUHG�YHKLFOHV�SURYLGHG� WKRVH�YHKLFOHV�DUH�QRW�FRYHUHG�ZLWK�DUPRU� HQKDQFHPHQWV� OLNH� UHDFWLYH�DUPRU� SODWLQJ�� $� WKLUG� URXQG� LV� WKH� )ROORZ� 7KURXJK�*UHQDGH� �)7*��� ZKLFK� XWLOL]HG� D� WDQGHP� ZDUKHDG�FRQFHSW� IRU� EUHDFKLQJ� ZDOOV�� $� VKDSHG� FKDUJHG� IURQW�ZDUKHDG� DOORZV� IRU� SHQHWUDWLQJ� D� EULFN�� FRQFUHWH� RU� RWKHU� KDUGHQHG� ZDOO�� DQG� D� IXOO� FDOLEHU� JUHQDGH� IROORZV� WKDW� EODVW� WKURXJK� WKH� ZDOO��GHWRQDWLQJ�LQVLGH�WKH�VWUXFWXUH��'XULQJ�2SHUDWLRQ��,UDTL�)UHHGRP��WKH�8�6��0DULQHV�EHJDQ�WHVWLQJ�D�QHZ�ZDUKHDG�IRU�WKH�60$:��D�WKHUPREDULF�URFNHW�� 7KLV� QHZ� URFNHW�ZDV� UDWKHU� KLW� RU�PLVV�� DFFRUGLQJ� WR� WKH�0DULQHV� DIWHU�DFWLRQ� UHSRUWV�� 7ZR� URXQGV�ZHUH� ILUHG� RQ� VLPLODU� RQH�VWRU\�PDVRQU\�W\SH� VWUXFWXUHV��:KLOH� RQH� SHQHWUDWHG� WKH� VWUXFWXUH� DQG� GHWRQDWHG�� FDXVLQJ� WKH� VWUXFWXUH� WR� SUDFWLFDOO\� GLVLQWHJUDWH�� ZKLOH� LQ� WKH�VHFRQG�LQVWDQFH��DQRWKHU�XQLW�DWWHPSWHG�WR�EUHDFK�D�ZDOO�ZLWK�WKH�URFNHW�DIWHU�PRUH�WUDGLWLRQDO�HIIRUWV�IDLOHG�LQ�EUHDFKLQJ�WKH�GRRU��7KH�URXQG�ERXQFHG�RII�WKH�ZDOO�DQG�H[SORGHG�KDUPOHVVO\�RXWVLGH�WKH�VWUXFWXUH��7KHVH�ZDUKHDGV�ZHUH�GHYHORSHG�RQ�D�YHU\�WLJKW�VFKHGXOH��KDYLQJ�JRQH�IURP�SDSHU�WR�SURGXFW�LQ�D�GHYHORSPHQW�F\FOH�RI�OHVV�WKDQ�D�\HDU�,QWURGXFHG�LQ�������WKH�60$:�ODXQFKHU�LV�EDVHG�RQ�WKH�,VUDHOL�%�����DQWL�WDQN�V\VWHP��,W�LV�D�ZHDSRQ�H[FOXVLYH�WR�WKH�8�6��0DULQHV��DQG�WKH\�KDYH�������RI�WKHVH�ODXQFKHUV�LQ� LQYHQWRU\��7KH�ZHDSRQ�KDV�GLVSOD\HG�D�QXPEHU�RI�GHILFLHQFLHV��7KLV� LQFOXGHV�ERUH�GDPDJH�WKDW�UHTXLUHV� WKH�ZHDSRQ� WR�EH� UHVOHHYHG�ZLWK� WKH�JHO� FRDWLQJ� XVHG� WR�SURWHFW� WKHP�� WUDLQLQJ�GHILFLHQFLHV� WKDW� UHVXOW� LQ�RSHUDWRU�HUURU� UHTXLULQJ�UHZULWLQJ� RI� WKH� WUDLQLQJ�PDQXDOV�� IRXOLQJ� RI� WKH� WULJJHU� DVVHPEO\� E\� HQYLURQPHQWDO� GHEULV� UHTXLULQJ� D� FOHDQLQJ� NLW� DQG� UHGHVLJQHG� WULJJHU�FRPSRQHQWV�� DQG� ORRVH� VSRWWLQJ� ULIOH�PRXQWV� WKDW� UHVXOW� LQ� D� ORVV� RI� ERUHVLJKWLQJ�� UHTXLULQJ� D� UHSODFHPHQW�PRXQWLQJ� EUDFNHW� NLW��2QH� ILQDO�SUREOHP�H[LVWV�IRU�WKH�ZHDSRQ�DQG�WKDW� LV� LWV�LQHIIHFWLYHQHVV�DJDLQVW�PRYLQJ�WDUJHWV��7KH�ZHDSRQ�ILUHV�DQ�XQJXLGHG�URFNHW��DIWHU�DOO��7KLV� LV�EHLQJ�FRUUHFWHG�E\�WKH�GHYHORSPHQW�RI�D�QHZ�RSWLFDO�VLJKW�VSHFLILF�WR�WKH�ZHDSRQ��ZKLFK�ZLOO�DOORZ�LW�WR�PRUH�HIIHFWLYHO\�DLP�DW�PRYLQJ�WDUJHWV�7KH� PDQXIDFWXUHU� RI� WKH� V\VWHP�� 7DOOH\� 'HIHQVH� 6\VWHPV�� KDV� UHFHQWO\� LQWURGXFHG� WKH� 60$:�/($3� �/RZ�VLJQDWXUH� (QFDVHG�$VVDXOW�3URMHFWLOH��V\VWHP��7KLV� LV�D�QHZ SURSXOVLRQ�V\VWHP�GHVLJQHG�WR�UHGXFH�WKH�EDFNEODVW�DQG�RYHUSUHVVXUH�JHQHUDWHG�E\�WKH�ZHDSRQ��DOORZLQJ�PDULQHV�WR�VDIHO\�ILUH�WKH�ZHDSRQ�LQ�FRQILQHG�DUHDV�DQG�0287�HQYLURQPHQWV�

:HDSRQ 0�����%XQNHU�'HIHDWLQJ�0XQLWLRQ0DQXIDFWXUHU 7DOOH\�'HIHQVH�6\VWHPV <HDU ����1DWLRQ 8QLWHG�6WDWHV&DOLEHU ��PP�URFNHW 0DJV VLQJOH�VKRW$FFXUDF\ *URXS 02$.LOO 3HQ ���PP9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� �����P &\FOLF �1RWHV



K[JA
&\EHUWKULOOHU

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

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW60$: +9< � 1 0��2 ��PP � � � 95 ��� ���� � �������

+('3�5RFNHW � � � � 3(1������'�����P � � � 95 � ��� � �����
+($$�5RFNHW � � � � 3(1������'����P � � � 95 � ��� � �����
)7*�5RFNHW � � � � 3(1�����'����P � � � 95 � ��� � ����
7KHUPREDULF�5RFNHW � � � � 3(1������G�����P � � � 95 � ��� � �����
6SHFLDO�5XOHV
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ60$: � � ��� 66 � /UJ ���OE �� 0LO�����
+('3�5RFNHW 3(1������G�����
 � FRQFXVVLRQ ��� � � PHG ���OE �� 0LO�����
+($$�5RFNHW 3(1������G�����
 � ILUH ��� � � PHG ���OE �� 0LO�����
)7*�5RFNHW 3(1�����G����¶ � ILUH ��� � � PHG ���OE �� 0LO�����
7KHUPREDULF 5RFNHW 3(1������G�����¶ � ILUH ��� � � PHG ���OE �� 0LO�����
6SHFLDO�5XOHV
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV60$: � 66 *RRG )DLU � �������+('3�5RFNHW � � � � �� ����� 3RRU�3HQHWUDWLRQ+($$�5RFNHW � � � � � ����� )DLU�3HQHWUDWLRQ)7*�5RFNHW � � � � � ���� 7HUULEOH�3HQHWUDWLRQ7KHUPREDULF�5RFNHW � � � � �� ����� 3RRU�3HQHWUDWLRQ6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV60$: � � � �� � ��� � � ���� �������+('3�5RFNHW �G������ 3�/ � � � � � � ��� �����
+($$�5RFNHW ��G������� 3�/ � � � � � � ��� �����
)7*�5RFNHW �G������ 3�/ � � � � � � ��� ����
7KHUPREDULF�5RFNHW ��G������ %�/ � � � � � � ��� �����6SHFLDO�5XOHV�
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7KH� �.��0� 6WUHOD��0� �GHVLJQDWHG� WKH� 6$���*UDLO� E\� 1$72�� LV� D�PDQ�SRUWDEOH�� VKRXOGHU�ILUHG�� ORZ�DOWLWXGH� 6XUIDFH�WR�$LU� 0LVVLOH�� VLPLODU� WR� WKH� 5HGH\H�6$0� ILHOGHG� E\� WKH� 86� $UP\� DQG� 0DULQHV� GXULQJ� WKH�9LHWQDP� :DU�� 7KH� PLVVLOH� KDV� DQ� +(� ZDUKHDG� DQG�SDVVLYH� LQIUDUHG� KRPLQJ� JXLGDQFH�� 7KH� V\VWHP� LV�FRPSRVHG� RI� WKH� PLVVLOH� LQ� ODXQFK� WXEH�� D� UHORDGDEOH�JULSVWRFN��DQG�D WKHUPDO�VHQVRU�EDWWHU\��7KH�6$���VHULHV�LV� D� ILUVW� JHQHUDWLRQ� 6$0� 0$13$'6� �6XUIDFH�WR�$LU�0LVVLOH� EDVHG� 0$1 3RUWDEOH� $LU� 'HIHQVH� 6\VWHP���GHYHORSHG� EHWZHHQ� ����� DQG� ������ 6LQFH� HQWHULQJ�VHUYLFH�LQ�������RYHU��������6WUHOD���PLVVLOHV�KDYH�EHHQ�PDQXIDFWXUHG�E\�WKH�5XVVLDQ�DQG�6RYLHW�UHJLPHV�DORQH��7KH�V\VWHP�FDQ�EH� ILWWHG�ZLWK�DQ� ,))�VHQVRU�FRQQHFWHG�WR� WKH� RSHUDWRU
V� KHOPHW�� LQ� RUGHU� WR� SUHYHQW� EDWWOHILHOG�IUDWULFLGH�� $GGLWLRQDOO\�� D� SDLU� RI� SULPLWLYH� 5)� DQWHQQD�DWWDFKHG�WR�WKH�XQWL��SLFNLQJ�XS�DLUFUDIW�UDGDU�VLJQDOV�DQG�JHQHUDWLQJ�D� WRQH�VLJQDOOLQJ� WKH�DSSURDFK�RI�DQ�DLUFUDIW�DV�ZHOO�DV�GHWHUPLQLQJ� WKH� URXJK�GLUHFWLRQ�RI� DSSURDFK��$OWKRXJK�WKH�6$���VHULHV�LV� OLPLWHG�LQ�UDQJH��VSHHG�DQG�DOWLWXGH�� LW� GRHV� IRUFH� HQHP\� SLORWV� WR� IO\� DERYH� WKH�PLQLPXP�UDGDU�FHLOLQJ�RI� WKH�PRUH�SRWHQW� UHJLPHQWDO�RU�GLYLVLRQDO�DLU�GHIHQVH�V\VWHPV�7KH�6$���VHULHV�LV�D�WDLO�FKDVH�PLVVLOH�V\VWHP��ZLWK� LWV� HIIHFWLYHQHVV� GHSHQGLQJ� XSRQ� LWV� DELOLW\� WR� ORFN�RQWR�D�KHDW�VRXUFH� IURP�WKH� WDUJHW��XVXDOO\� WKH�H[KDXVW�SOXPH�RI� D� ORZ� IO\LQJ� IL[HG�ZLQJ� RU� URWDU\�ZLQJ� DLUFUDIW��%HLQJ� D� WDLO�FKDVH� KHDW�VHHNLQJ� V\VWHP�� LW� FDQ� RQO\� EH�ILUHG�RQ�DQ�RXWJRLQJ�DLUFUDIW��PHDQLQJ�LW�FDQ�RQO\�EH�ILUHGLQ� D� UHWDOLDWRU\� DWWDFN� DIWHU� WKH� HQHP\� DLUFUDIW� KDV�FRPSOHWHG� LWV� FORVH� VXSSRUW� VRUWLH�� +RZHYHU�� WKH� 6$���KDV�D�VXUSULVLQJO\�ZLGH�DQJOH�RI�DFTXLVLWLRQ��DOORZLQJ�WKH�RSHUDWRU� VHYHUDO� H[WUD� FULWLFDO� VHFRQGV� WR� DFTXLUH� WKH�WDUJHW�EHIRUH�LW�IOLHV�RXW�RI�UDQJH��WKHUHE\�LQFUHDVLQJ�WKH�PLVVLOH
V� NLOO� UDWH�� 7KH� PLVVLOHV� DUH� LPSDFW� IXVHG��UHTXLULQJ� WKHP� WR�DFWXDOO\� VWULNH� WKH� DLUFUDIW� EHIRUH� WKH\�GHWRQDWH� 7KH�6$���LVQ
W�D�PLVVLOH�SDUWLFXODUO\�VXFFHVVIXO�LQ� LWV�WDVN��'XULQJ�WKH�9LHWQDP�:DU��WKH\�KDG�D�����NLOO�SUREDELOLW\� DJDLQVW� KHOLFRSWHUV�� 7KLV� UDWH� GURSSHG�VLJQLILFDQWO\� DIWHU� 86� FKRSSHUV� EHJDQ� RXWILWWLQJ� ZLWK�IODUHV�IRU�FRXQWHUPHDVXUHV��'XULQJ�WKH������$UDE�,VUDHOL�:DU�� RYHU� ������ 6$��� PLVVLOHV� ZHUH� ILUHG� DW� ,VUDHOL�DLUFUDIW�� EULQJLQJ� GRZQ� RQO\� WZR� DQG� GDPDJLQJ� IRXU�RWKHUV�� SURGXFLQJ� D� NLOO� SUREDELOLW\� DJDLQVW� KLJK� DOWLWXGH�DQG� KLJK� VSHHG� DLUFUDIW� RI� OHVV� WKDQ� ������ DQG� D� KLW�SUREDELOLW\�RI�RQO\�VOLJKWO\�RYHU�����6$��V�KDYH�EHHQ�XVHG� LQ�DWWHPSWV� WR�VKRRW�GRZQ�DLUOLQHUV��7ZR�6$��V�ZHUH� ILUHG�RQ�DQ�,VUDHOL� DLUOLQHU�ODXQFKLQJ� IURP�.HQ\D� LQ�1RYHPEHU�������DURXQG�WKH�VDPH�WLPH�DQ� ,VUDHOL�KRWHO� LQ� WKH�VDPH�DUHD�ZDV�GHVWUR\HG� LQ�D� WHUURULVW�DWWDFN��7KH�DWWDFN� RFFXUHG� DERXW� ��� NLORPHWHUV� ���� PLOHV�� IURP� WKH� DLUSRUW� DQG� FDXVHG� PLQRU� GDPDJH� WR� WKH� DLUFUDIW�� ZKLFK� FRQWLQXHG� LWV� IOLJKW�XQLQWHUUXSWHG� DOO� WKH� ZD\� WR� ,VUDHO� XQGHU� ILJKWHU� HVFRUW��:KLOH�FODLPV�DUH�WKDW�WKH�DLUOLQHU�ZDV�PLUDFXORXVO\�VDYHG�E\� WKH� IDFW� WKDW� WKH� PLVVLOHV� ZHUH� SUREDEO\� IURP� D�GHIHFWLYH� SURGXFWLRQ� UXQ�� PDQ\� EHOLHYH� WKH� FODLPV� DUH�SDWHQWO\� IDOVH�� $W� ��� NLORPHWHUV�� WKH� DLUOLQHU� ZDV� LQ� WKH�XSSHU� UHDFKHV�RI� WKH�PLVVLOH
V� OLPLWV�DQG� IO\LQJ�QHDU� WKH�PD[LPXP� WUDFNDEOH� DLUVSHHG� IRU� WKH� ZHDSRQ� DV� ZHOO���,QVWHDG�� LW� LV� QRZ� EHOLHYHG� WKDW� WKRVH� WZR� 6$��
V�SHUIRUPHG� ZLWK� HTXDO� FDSDELOLW\� DV� DOO� RI� WKH� RWKHU�WKRXVDQGV�RI�6$��
V�ILUHG�LQ�WKH�ODVW����\HDUV��7KH�DWWDFN�VLPSO\� RFFXUUHG� DW� D� SRVLWLRQ� WKDW� UHGXFHG� WKH�PLVVLOH
V�NLOO�DQG�KLW�SUREDELOLWLHV��DQG�WKH�DLUOLQHU�ZDV�VLPSO\�HLWKHU�D�PDVV�WRR�ODUJH�IRU�WKH�PLVVLOH�WR�VLJQLILFDQWO\�GDPDJH�RU�VXIILFLHQWO\�QHZ�WKDW�WKH PLVVLOH�GLGQ
W�DGHTXDWHO\�GDPDJH�WKH�PDWHULDOV�LW�ZDV�PDGH�IURP��1RYHUPEHU������VDZ�WKH�ILUVW� UHFRUGHG� 6$0� DWWDFN� RQ� D FLYLOLDQ� DLUOLQHU� ZKHQ� D�6N\YDQ� DLUFUDIW� ZDV� VKRW� GRZQ� RYHU� $QJROD�� $QRWKHU�QRWDEOH� LQFLGHQW� ZDV� RQ� 2FWREHU� ���� ������ ZKHQ� D�%RHLQJ�����ZDV�VKRW�GRZQ�RYHU�&RQJR��2Q�$SULO����������WKH� DLUOLQHU� FDUU\LQJ� WKH� 3UHVLGHQW� RI� 5ZDQGD� ZDV� VKRW�GRZQ��NLOOLQJ�DOO�DERDUG��DQG�VSDUNLQJ� WKH�JHQRFLGDO�FLYLO�ZDU� LQ� WKDW� QDWLRQ� WKDW� NLOOHG� RYHU� �������� SHRSOH� LQ� LWV�ILUVW�\HDU��6LQFH�������WKHUH�KDYH�EHHQ����VXFK�LQFLGHQWV��XVLQJ� PRVWO\� 6$��� *UDLOV�� WKRXJK� D� QXPEHU� KDYH� EHHQ�GHWHUPLQHG� WR� LQYROYHG�),0����6WLQJHUV�DQG�6$���V��2I�

:HDSRQ �.���6WUHOD����6$��$�*UDLO�0DQXIDFWXUHU <HDU ����1DWLRQ 5XVVLD&DOLEHU ��PP�PLVVLOH 0DJV �$FFXUDF\ *URXS 02$.LOO ���9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG ����NJ 0% �/HQJWK ����PP %XUVW �5DQJH 0LQ� ����[���P $XWR �0D[� ���[�NP &\FOLF �1RWHV &DQQRW�WUDFN�DLUFUDIW�PRYLQJ�IDVWHU�WKDW�����P�V�
:HDSRQ �.��0�6WUHOD��0��6$��%�*UDLO�0DQXIDFWXUHU <HDU �����1DWLRQ 5XVVLD&DOLEHU ��PP�0LVVLOH 0DJV ��$FFXUDF\ *URXS 02$.LOO ���9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFW� ���[��P $XWR �0D[� ���[���NP &\FOLF �1RWHV &DQQRW�WUDFN�DLUFUDIW�PRYLQJ�IDVWHU�WKDQ�����P�V
:HDSRQ �.��0�6WUHOD��0������9HUVLRQ0DQXIDFWXUHU (QILHOG <HDU �����1DWLRQ *UHDW�%ULWDLQ&DOLEHU �����[���PP 0DJV ��$FFXUDF\ *URXS ��� 02$.LOO9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFW� ���[��P $XWR �0D[� ���[���NP &\FOLF �1RWHV &DQQRW�WUDFN�DLUFUDIW�PRYLQJ�IDVWHU�WKDQ�����P�V�



KJ�
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WKHVH����LQFLGHQWV��RQO\�RQH��WKH�PRVW�UHFHQW�RQH��DJDLQVW�WKH�,VUDHOL�DLUOLQHU��ZDV�DJDLQVW�D�FRPPHUFLDO�DLUOLQHU�����RI�WKH����DWWDFNV�UHVXOWHG�LQ�WKH�ORVV�RI�WKH�DLUFUDIW�DQG�FDXVH�����FDVXDOWLHV��7KH�RULJLQDO�6WUHOD���HQWHUHG�VHUYLFH�LQ�������FDSDEOH�RI�D�VODQW�UDQJH�RI�URXJKO\�����NLORPHWHUV��ZLWK�DQ�HQJDJHPHQW�FHLOLQJ�RI������PHWHUV�DQG�D PD[LPXP�DLUVSHHG�RI�0DFK������7KH�PLQLPXP�UDQJH�ZDV�����PHWHUV�E\����PHWHUV�DOWLWXGH��ZLWK�D�PD[LPXP�UDQJH�RI�����NP�E\���NP�DOWLWXGH��7KH�V\VWHP�ZDV�D�KHIW\�����NJ�IRU�WKH�ODXQFKHU�DQG�����NJ�IRU�WKH�PLVVLOH��7KHVH�HDUO\�6WUHODV�XVHG�D� OHDG�VXOILGH�GHWHFWRU��ZKLFK�PHDQW�WKDW�LI�ILUHG�ZLWKLQ��� GHJUHHV�RI�WKH�VXQ��WKH�PLVVLOH�ZRXOG�DWWHPSW�WR�EORZ�WKH�VXQ�RXW�RI�WKH�VN\�UDWKHU�WKDQ�WKH�WDUJHW�DLUFUDIW��+HDW�HPDQDWLQJ�IURP�WKH�JURXQG�FRXOG�DOVR�FRQIXVH�WKH�ZHDSRQ�ZKHQ�ILUHG�DJDLQVW�WDUJHWV�IO\LQJ�XQGHU�����PHWHUV��'XFN�EHKLQG�D�KLOO�DQG�WKH�PLVVLOH�FRXOG�HDVLO\�HQG�XS�SORZLQJ�LQWR�WKH�GLUW�7KH�RULJLQDO�PLVVLOH�ZDV�UHSODFHG�LQVLGH�D�IHZ�PRQWKV�RI�WKH������VHUYLFH�HQWU\�E\�DQ�LPSURYHG�6WUHOD��0��ZKLFK�XVHG�D�ERRVWHG�SURSHOODQW�WR� LQFUHDVH�WKH�UDQJH�DQG�VSHHG��7KLV�LQFUHDVHG�SHUIRUPDQFH�WR�D�UDQJH�RI�����NP��ZLWK�D�FHLOLQJ�RI������PHWHUV�DQG�D�VSHHG�RI�0DFK�������7KH��0�DOVR�LQFOXGHG�D�EHWWHU�GHWHFWRU��ZKLFK�KHOSHG�WR�DOOHYLDWH�WKH�SUREOHPV�FDXVHG�E\�WKH�VXQ��JURXQG�KHDW�DQG�GHFR\�IODUHV��7KH�RSHUDWLRQDO�ZLQGRZ�ZDV�D�PLQXPXP�UDQJH�RI�����PHWHUV�E\�DQ DOWLWXGH�RI����PHWHUV��DQG�D�PD[LPXP�UDQJH�RI������PHWHUV�ZLWK�D�FHLOLQJ�RI������PHWHUV������VDZ�DGGLWLRQDO�XSJUDGLQJ�WR�WKH�6WUHOD��0��WKRXJK�WKLV�VHULHV�RI�XSJUDGHV�ZDVQ
W�GLIIHUHQWLDWHG�IURP�WKH�SUHYLRXV�YHUVLRQ��)RU�WKLV�PRGHO��WKH�XSJUDGHV�PDLQO\�LQYROYHG�WKH�URFNHW�PRWRU��7KH�RSHUDWLRQDO�ZLQGRZ�ZDV�H[SDQGHG�WR�D�PLQXPXP�UDQJH�RI�����PHWHUV�ZLWK�DQ�DOWLWXGH�RI����PHWHUV��DQG�D�PD[LPXP�UDQJH�RI�������PHWHUV�ZLWK�DQ�DOWLWXGH�RI�������PHWHUV��OLWHUDOO\�GRXEOLQJ�WKH�NLOO�ZLQGRZ�IRU�WKH�PLVVLOH�,Q�������WKH�6WUHOD��0��EHJDQ�DQ XSJUDGH�SURJUDP��ILWWLQJ�WKH�WZR�UHJLPH�,5�KRPLQJ�V\VWHP�DQG�QRQ�FRROHG�,5�GHWHFWRU�RI�WKH�6$����*URXVH��FRPELQHG�ZLWK�D�VRSKLVWLFDWHG�FRXQWHUPHDVXUH�ILOWHU��7KLV�VKRXOG�UDLVH�WKH�NLOO�SUREDELOLW\�DJDLQVW�XQSURWHFWHG�VPDOO�DLUFUDIW�WR�DV�PXFK�DV���������DQG�DJDLQVW�DLUFUDIW�ZLWK�FRXQWHUPHDVXUHV����������7KHVH�LPSURYHG�6$��%V�IXQFWLRQ�RXW�WR�����NP�ZLWK�D�FHLOLQJ�RI������PHWHUV� 7KH�6WUHOD���KDV�EHHQ�PDQXIDFWXUHG�E\�D�QXPEHU�RI�RWKHU�QDWLRQV��ERWK�XQGHU� OHJDO� OLFHQVH�DQG� LOOHJDOO\��7KHVH�QDWLRQV� LQFOXGH�<XJRVODYLD�� &KLQD�� 3DNLVWDQ�� DQG� (J\SW�� ,QYDULDEO\�� HYHU\� RWKHU� QDWLRQ� PDQXIDFWXULQJ� WKHLU� RZQ� YHUVLRQ� RI� WKH� 6WUHOD��� KDV� PDGH�LPSURYHPHQWV�XSRQ�WKH�GHVLJQ�
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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$��$�*UDLO��6WUHOD�� 0,6 � 1 0 �������� � � ���� 67 ���� ��� ���� ����

6$��%�*UDLO���6WUHOD��0 0,6 � 1 0 �������� � � ���� 67 ���� ��� ���� �����
6$��%�*UDLO���6WUHOD������� 0,6 � 1 0 �������� � � ���� 67 ���� ��� ���� �����
6SHFLDO�5XOHV 7KH�OLVWLQJ�IRU�$PPR�LV�WKH�ZHLJKW�RI�WKH�PLVVLOH�ZDUKHDG�IRU�GHWHUPLQLQJ�WKH�GDPDJH��8QGHU�DFFXUDF\��$&&���WKH�ZHDSRQ�OLVWV�WZR�QXPEHUV��ILUVW�WKH�KLW�SUREDELOLW\��WKH�RGGV�WKH�PLVVLOH�ZLOO�VWULNH�D�VORZ�ORZ�DOWLWXGH�DLUFUDIW�LQ�LWV�NLOO�ZLQGRZ��DQG�WKH�VHFRQG�LV�WKH�NLOO�SUREDELOLW\��WKH�RGGV�WKDW�VWUXFN�DLUFUDIW�ZLOO�EH�NQRFNHG�RXW�RI�WKH�VN\�E\�WKH�PLVVLOH
V�GHWRQDWLRQ�
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ6$��$�*UDLO��6WUHOD�� ��������� � VODVKLQJ � 66 � /UJ ���OE �� 0LO�����
6$��%�*UDLO���6WUHOD��0 ��������� � VODVKLQJ � 66 � /UJ ���OE �� 0LO�����
6$��%�*UDLO���6WUHOD������� ��������� � VODVKLQJ � 66 � /UJ ���OE �� 0LO�����

6SHFLDO�5XOHV
6LPXODWLQJ�DQWL�DLUFUDIW�PLVVLOHV�XQGHU�'���0RGHUQ�LV�D�ELW�FRPSOLFDWHG��'R�\RX�JLYH�LW�D�WR�KLW�WDUJHW�QXPEHU�DQG�DSSO\�GDPDJH�DFFRUGLQJ�WR�WKH�H[SORVLYH�ZDUKHDG"�2U�GR�\RX�XVH�WKH�VWDWLVWLFDO�GDWD�IRU�WKH�PLVVLOH"�6FUHZ LW��,
P�JRLQJ�ZLWK�WKH�VWDWLVWLFDO�GDWD���8QGHU�GDPDJH��WKHUH�DUH�WZR�QXPEHUV�SUHVHQWHG��7KHVH�DUH�WKH�KLW�SUREDELOLW\�DQG�NLOO�SUREDELOLW\��WZR�VWDWLVWLFV�FRPPRQ�WR�DOO�$$�PLVVLOHV��7KH�ILUVW�QXPEHU�LQGLFDWHV�WKH�SHUFHQWDJH�RXW�RI�����PLVVLOHV�WKDW�DUH�H[SHFWHG�WR�VWULNH�DLUFUDIW�IO\LQJ�LQ�SURSHU�FRQGLWLRQV��7KH�VHFRQG�LV�WKH�SHUFHQWDJH�RXW�RI�����PLVVLOHV�WKDW�ZLOO�NQRFN�RXW�RI�WKH�VN\�DQ�DLUFUDIW�IO\LQJ�LQ�WKH�SURSHU�FRQGLWLRQV��7\SLFDOO\��WKH�KLW�SUREDELOLW\�LV�����WR�����WLPHV�WKH�NLOO�SUREDELOLW\��)RU�H[DPSOH��WKH�6$��%�LV�UDWHG�DV������������<RX�UROO��'�����,I�\RX�UROO�XQGHU�����WKH�PLVVLOH�KLWV�WKH�DLUFUDIW�DQG�FDXVHV�VRPH�DPRXQW�RI�GDPDJH��EXW�QRW�HQRXJK�WR�EULQJ�GRZQ�WKH�DLUFUDIW��,I�WKH�UROO�LV�XQGHU������WKH�PLVVLOH�QRW�RQO\�KLWV�WKH�DLUFUDIW��EXW�FDXVHV�HQRXJK�GDPDJH�WR�EULQJ�LW�GRZQ��)RU�DQWLDLUFDIW�PLVVLOHV��DQ\�UROO�XQGHU�����UHVXOWV�LQ�HQRXJK�NLOO�GDPDJH�WR�FDXVH�WKH�DLUFUDIW�WR�EUHDN�XS�LQ�PLGDLU�

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV6$��$�*UDLO��6WUHOD�� � 66 6XSHUE 0HGLRFUH 3RRU ����6$��%�*UDLO���6WUHOD��0 � 66 6XSHUE )DLU 0HGLRFUH �����6$��%�*UDLO���6WUHOD������� � 66 6XSHUE )DLU 0HGLRFUH �����6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV6$��$�*UDLO��6WUHOD�� ��� � ��� � � ���� ����U � ���� ����6$��%�*UDLO���6WUHOD��0 ��� � ��� � � ���� ����U � ���� �����6$��%�*UDLO���6WUHOD������� ��� � ��� � � ��NP ����U � ���� �����6SHFLDO�5XOHV�
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7KH� �.��� 6WUHOD��� �GHVLJQDWHG� WKH� 6$����*UHPOLQ�E\�1$72��LV�D�VHFRQG�JHQHUDWLRQ�6$0�0$13$'6��6XUIDFH�WR�$LU�0LVVLOH� EDVHG�0$1 3RUWDEOH� $LU� 'HIHQVH�6\VWHP���GHSOR\HG�LQ������DV�D�UHSODFHPHQW�IRU�WKH�6$����7KH�PLVVLOH� HPSOR\V� DQ� LPSURYHG� V\VWHP� IRU� RYHUFRPLQJ�FRXQWHUPHDVXUHV��DV�ZHOO�DV�LQFUHDVHG�UDQJH�DQG�DOWLWXGH��,W� LV� D� PDVVLYH� LPSURYHPHQW� RYHU� WKH� 6WUHOD��0�� DV� WKH�6WUHOD��� LV�FDSDEOH� RI�VWULNLQJ� WDUJHWV�QRW�RQO\� IURP�FKDVH�DQJOHV��EXW�IURP�FRQIURQWDWLRQ�DQJOHV�DV�ZHOO��7KLV�LQFUHDVH�LQ�WDUJHWLQJ�SHUIRUPDQFH� LV�GXH�WR�WKH�QLWURJHQ�JDV�FRROHG�OHDG� VXOILGH� VHQVRU� DQG� HQKDQFHG� ILOWHUV� RQ� WKH� VHHNHU�HOHFWURQLFV� WKDW� DOORZ� VXFK� EURDG� DQJOHV� RI� DFTXLVLWLRQ� DV�ZHOO� DV� FRPSHQVDWLQJ� IRU� VXFK� FRXQWHUPHDVXUHV� DV�H[KDXVW�VKURXGV�DQG�,5&0�IODUHV�7KH�6WUHOD���DOVR�XWLOL]HV�D�ZDUKHDG�QHDUO\�WZLFH�WKH�ZHLJKW�RI�WKH�6$����PDNLQJ�XS�IRU�WKH�DGGHG�ZHLJKW�ZLWK�UHGXFLQJ�WKH�ZHLJKW�RI�WKH�HOHFWURQLFV�DQG�XVLQJ�D�QHZ�VROLG�SURSHOODQW�URFNHW�PRWRU��DV�ZHOO�DV�LPSURYLQJ�WKH�PLVVLOH
V�DHURG\QDPLF�SHUIRUPDQFH��7KLV�JLYHV�WKH�6$��� PLVVLOH�D�UDQJH�RI�����NLORPHWHUV�WR�DQ�DOWLWXGH�RI���NLORPHWHUV��7KH�6$����PLVVLOH�ZHLJKV�DERXW�D�KDOI�NLORJUDP�PRUH�WKDQ�WKDW�RI�WKH�6$��%��7KH�WDUJHWLQJ�DQG�WUDFNLQJ�HTXLSPHQW�RI�WKH�6WUHOD���SURYLGHV�LW�D�OHYHO�RI�HIIHFWLYHQHVV�DORQJ�WKH�VDPH�OLQHV�DV WKH������XSJUDGHV�RI�WKH�6WUHOD��0��7KH�RSHUDWLRQDO�ZLQGRZ�RI�WKH�6WUHOD���LV�D�PLQXPXP�UDQJH�RI�����PHWHUV�ZLWK�DQ�DOWLWXGH�RI����PHWHUV��ZLWK�D�PD[LPXP�UDQJH�RI���NLORPHWHUV�DW�DQ�DOWLWXGH�RI���NLORPHWHUV�

:HDSRQ �.���6WUHOD����6$����*UHPOLQ�0DQXIDFWXUHU <HDU �����1DWLRQ 5XVVLD&DOLEHU ��PP�PLVVLOH 0DJV �$FFXUDF\ *URXS 02$.LOO ���9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 �/RDGHG �����NJ 0% �/HQJWK ����PP %XUVW �5DQJH 0LQ� ���[��P $XWR �0D[� �[�NP &\FOLF �1RWHV
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&\EHUWKULOOHU

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

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

6$����*UHPOLQ���6WUHOD�� 0,6 ��������� 1 0 � � ���� 67 ���� ��� ���� �����
6SHFLDO�5XOHV 7KH�OLVWLQJ�IRU�$PPR�LV�WKH�ZHLJKW�RI�WKH�PLVVLOH�ZDUKHDG�IRU GHWHUPLQLQJ�WKH�GDPDJH��8QGHU�DFFXUDF\��$&&���WKH�ZHDSRQ�OLVWV�WZR�QXPEHUV��ILUVW�WKH�KLW�SUREDELOLW\��WKH�RGGV�WKH�PLVVLOH�ZLOO�VWULNH�D�VORZ�ORZ�DOWLWXGH�DLUFUDIW�LQ�LWV�NLOO�ZLQGRZ��DQG�WKH�VHFRQG�LV�WKH�NLOO�SUREDELOLW\��WKH�RGGV�WKDW�VWUXFN�DLUFUDIW�ZLOO�EH�NQRFNHG�RXW�RI�WKH�VN\�E\�WKH�PLVVLOH
V�GHWRQDWLRQ�
'���0RGHUQ

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ6$����*UHPOLQ���6WUHOD�� ��������� � VODVKLQJ � 66 � /UJ ���OE �� 0LO�����

6SHFLDO�5XOHV
6LPXODWLQJ�DQWL�DLUFUDIW�PLVVLOHV�XQGHU�'���0RGHUQ�LV�D�ELW�FRPSOLFDWHG��'R�\RX�JLYH�LW�D�WR�KLW�WDUJHW�QXPEHU�DQG�DSSO\�GDPDJH�DFFRUGLQJ�WR�WKH�H[SORVLYH�ZDUKHDG"�2U�GR�\RX�XVH�WKH�VWDWLVWLFDO�GDWD�IRU�WKH�PLVVLOH"�6FUHZ�LW��,
P�JRLQJ�ZLWK�WKH�VWDWLVWLFDO�GDWD���8QGHU�GDPDJH��WKHUH�DUH�WZR�QXPEHUV�SUHVHQWHG��7KHVH�DUH�WKH�KLW�SUREDELOLW\�DQG�NLOO�SUREDELOLW\��WZR�VWDWLVWLFV�FRPPRQ�WR�DOO�$$�PLVVLOHV��7KH�ILUVW�QXPEHU�LQGLFDWHV�WKH�SHUFHQWDJH�RXW�RI�����PLVVLOHV�WKDW�DUH�H[SHFWHG�WR�VWULNH�DLUFUDIW�IO\LQJ�LQ�SURSHU�FRQGLWLRQV��7KH�VHFRQG�LV�WKH�SHUFHQWDJH�RXW�RI�����PLVVLOHV�WKDW�ZLOO�NQRFN�RXW�RI�WKH�VN\�DQ�DLUFUDIW�IO\LQJ�LQ�WKH�SURSHU�FRQGLWLRQV��7\SLFDOO\��WKH�KLW�SUREDELOLW\�LV�����WR�����WLPHV�WKH�NLOO�SUREDELOLW\��)RU�H[DPSOH��WKH�6$��%�LV�UDWHG�DV������������<RX�UROO��'�����,I�\RX�UROO�XQGHU�����WKH�PLVVLOH�KLWV�WKH�DLUFUDIW�DQG�FDXVHV�VRPH�DPRXQW�RI�GDPDJH��EXW�QRW�HQRXJK�WR�EULQJ�GRZQ�WKH�DLUFUDIW��,I�WKH�UROO�LV�XQGHU������WKH�PLVVLOH�QRW�RQO\�KLWV�WKH�DLUFUDIW��EXW�FDXVHV�HQRXJK�GDPDJH�WR�EULQJ�LW�GRZQ��)RU�DQWLDLUFDIW�PLVLOHV��DQ\�UROO�XQGHU�����UHVXOWV�LQ�HQRXJK�NLOO�GDPDJH�WR�FDXVH�WKH�DLUFUDIW�WR�EUHDN�XS�LQ�PLGDLU�

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

(IIHFW��5DQJH��PHWHUV�
:HLJKW�(PSW\��NJ�

:HLJKW�/RDGHG��NJ� &RVW6$����*UHPOLQ���6WUHOD�� 0,6 � 1 0 �������� � � ���� 67 ���� ��� ���� �����6SHFLDO�5XOHV
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ6$��$�*UDLO��6WUHOD�� ��������� � VODVKLQJ � 66 � /UJ ���OE �� 0LO�����6SHFLDO�5XOHV
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV6$��$�*UDLO��6WUHOD�� � 66 6XSHUE )DLW 0HGLRFUH �������6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV6$��$�*UDLO��6WUHOD�� ��� � ��� � � ���� ����U � ���� �������6SHFLDO�5XOHV�



D�,�$
7KH� 7DEXN� LV� WKH� ,UDTL� VWDWH�PDQXIDFWXUHG��OLFHQVHG� YDULDQW� RI� WKH� $.���� DVVDXOW� ULIOH�� 7KH� 7DEXN�UHIOHFWV� WKH� RULJLQDO� $.���� DVVDXOW� ULIOH� GHVLJQ�� UDWKHU�WKDQ� WKH� LPSURYHG� $.0�� HYLQFHG� SULPDULO\� E\� WKH�UHWHQWLRQ� RI� WKH� ZRRGHQ� EXWWVWRFN�� IRUHJULS� DQG� SLVWRO�JULS��7KHVH�DUH�PDGH�RI� OLJKWHU�ZRRGV�WR�UHGXFH�ZHLJKW�RYHU� WKH� RULJLQDO� $.����� 7KH� VWRFN� LV� DOVR� ORQJHU� DQG�VKDSHG�GLIIHUHQWO\��PDNLQJ�WKH�ULIOH�PRUH�FRPIRUWDEOH�IRU�XVH� E\� WKH� DYHUDJH� ,UDTL� VROGLHU�� 7KH� 7DEXN� DOVR�LQFOXGHV� D� QXPEHU� RI� DGGLWLRQDO� DOWHUDWLRQV�� )LUVW� LV� WKH�DOWHUHG�IODVK�VXSSUHVVRU��ZKLFK�LV�UHVKDSHG�DQG�UHFXW�WR�YHQW� PRUH� JDV� XSZDUG� WR� KHOS� ILJKW� PX]]OH� FOLPE� ZLWK�DXWRPDWLF� ILUH�� 7KH� RWKHU� VLJQLILFDQW� FKDQJH� VKRZV� WKH�VWURQJ�LQIOXHQFH�RI�WKH�PLGGOH�HDVW��7KH�7DEXN�LQFOXGHV�DQ�DQWL�DLUFUDIW�VLJKW��DOORZLQJ� WKH�ZHDSRQ� WR�EH� ILUHG�DW�DLUFUDIW��7KH�VLJKW�LV�DOVR�XVHIXO�IRU�WDUJHWLQJ�WKH�*3�����VKRXOG�WKH�JUHQDGH�ODXQFKHU�EH�PRXQWHG�WR�WKH�ULIOH�7KH�7DEXN�DVVDXOW�ULIOH�ZDV�DOVR�PDQXIDFWXUHG�WR� WKH�����PP�1$72�VWDQGDUG�FDOLEHU��PHDQW� IRU�VDOHVRQ� WKH� LQWHUQDWLRQDO� DUPV� PDUNHW�� 7KH� ULIOH� ZDV�PDQXIDFWXUHG� LQ� WKLV� FRQILJXUDWLRQ� LQ� YHU\� OLPLWHG�TXDQWLWLHV� ZLWK� QR� NQRZQ� LQWHUQDWLRQDO� VDOHV�� 7KH�����PP��ULIOH�LV�PDGH�ZLWK�RQO\�WKH�ZRRGHQ�VWRFN��ZKLOH�WKH� ����PP� YHUVLRQ� ZDV� PDGH� DYDLODEOH� ZLWK� HLWKHU� D�ZRRGHQ� IL[HG� VWRFN� RU� D� IROGLQJ� PHWDO� VWRFN�� LQ� WKH�IDVKLRQ�RI�WKH�$.����DQG�$.6����$GGLWLRQDOO\�� WKH� ,UDTLV� SURGXFH� WKH� 7DEXN�6KRUW� $VVDXOW� 5LIOH�� 7KLV� LV� D� FDUELQH� YHUVLRQ� RI� WKH�7DEXN�� ZLWK� D� VKRUWHQHG� EDUUHO�� FXW� GRZQ� IODVK�VXSSUHVVRU�� DQG� IROGLQJ� VWRFN�� UHVXOWLQJ� LQ� D� PXFK�VPDOOHU�ULIOH��7KH�JULSV�DUH�UHVKDSHG�DQG�PDGH�RI�SODVWLF�DV�ZHOO�� 7KH� FXW�PX]]OH� DOORZV� WKH� XVH� RI� 6RYLHW� ULIOH� JUHQDGHV��$ORQJ�ZLWK� XVLQJ� WKH� ���URXQG�PDJD]LQHV� RI� WKH� $.����� LW� FDQ� DOVR� XVH�VSHFLDOO\�PDGH����URXQG�PDJD]LQHV�DV�ZHOO��ZKLFK�DUH�LVVXHG�IRU�SDUDPLOLWDU\�XVH�UDWKHU�WKDQ�PLOLWDU\�XVH�

:HDSRQ 7DEXN�$VVDXOW�5LIOH0DQXIDFWXUHU <HDU 3����1DWLRQ ,UDT&DOLEHU ����[��PP�%ORF 0DJV ��$FFXUDF\ *URXS 02$.LOO9HORFLW\ (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK ���PP %XUVW �5DQJH (IIHFW� ����P $XWR ���0D[� ����P &\FOLF ���1RWHV
:HDSRQ 7DEXN�6KRUW�$VVDXOW�5LIOH0DQXIDFWXUHU <HDU 3����1DWLRQ ,UDT&DOLEHU ����[��PP�%ORF 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
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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� &RVW7DEXN�$VVDXOW�5LIOH $5 �� 7 0 �����%ORF � �� 95 ��� ���� ���� ����7DEXN�����PP�$VVDXOW�5LIOH $5 �� 7 0 �����1 � �� 95 ��� ���� ���� ����7DEXN�6KRUW�$VVDXOW�5LIOH $5 �� 7 0 �����%ORF � �� ��>66@����>$@�����>&@ 95 ��� ���� ���� ����*3����*UHQDGH�/DXQFKHU $&& �� - 0 ��PP�/9* � � ��� 95 ������ ��� ���� ����92*����)UDJPHQWLQJ�*UHQDGH � � � 0 �'����P�U � � � 95 � � ���� ���92*���3�³)URJ´�%RXQGLQJ�)UDJPHQWLQJ�*UHQDGH � � � 0 �'����P�U � � � 95 � � ���� ���

6SHFLDO�5XOHV *3����$PPR��92*����,PSDFW�GHWRQDWLRQ�IUDJPHQWDWLRQ�JUHQDGH����PHWHU�EODVW UDGLXV��ZHLJKV������NJ��92*���3�ERXQGLQJ�IUDJPHQWDWLRQ��)URJ���DLUEXUVW�DW�DOWLWXGH�RI����WR�����FP����PHWHU�EODVW�UDGLXV��%RWK�URXQGV�GHWRQDWH�YLD�VHOI�GHVWUXFW����VHFRQGV�DIWHU�ILULQJ�LI�WKH\�DUHQ
W�WULJJHUHG�RWKHUZLVH�
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ7DEXN�����PP�$VVDXOW�5LIOH �G� �� EDOOLVWLF ��� 6��$ �� /UJ ���OEV ��� 5HV�����7DEXN�����PP�$VVDXOW�5LIOH �G� �� EDOOLVWLF ��� 6��$ �� /UJ ���OEV �� 5HV�����7DEXN�6KRUW�$VVDXOW�5LIOH �G� �� EDOOLVWLF ��� 6��$ �� /UJ ���OEV ��� 5HV�����*3����*UHQDGH�/DXQFKHU � � � ��� 66 � 6P ��OEV �� 0LO�����92*����)UDJPHQWLQJ�*UHQDGH �G����P�U� � 6ODVKLQJ � � � 6P ����OE � 0LO�����92*���3�³)URJ´�%RXQGLQJ�)UDJPHQWLQJ�*UHQDGH �G����P�U� � 6ODVKLQJ � � � 6P ����OE � 0LO�����
6SHFLDO�5XOHV *3���� $PPR�� 92*���� ,PSDFW� GHWRQDWLRQ� IUDJPHQWDWLRQ� JUHQDGH�� �� PHWHU� EODVW� UDGLXV�� ZHLJKV� ����� NJ�� 92*���3�ERXQGLQJ� IUDJPHQWDWLRQ��)URJ���DLUEXUVW�DW�DOWLWXGH�RI����WR�����FP����PHWHU�EODVW�UDGLXV��%RWK�URXQGV�GHWRQDWH�YLD�VHOI�GHVWUXFW����VHFRQGV�DIWHU�ILULQJ�LI�WKH\�DUHQ
W�WULJJHUHG�RWKHUZLVH�
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV7DEXN�����PP�$VVDXOW�5LIOH �� 6$��$��& 0HGLRFUH 0HGLRFUH � ����7DEXN�����PP�$VVDXOW�5LIOH ����7DEXN�6KRUW�$VVDXOW�5LIOH ����*3����*UHQDGH�/DXQFKHU � 66 )DLU 0HGLRFUH � ����92*����)UDJPHQWLQJ�*UHQDGH � � � � � ���92*���3�³)URJ´�%RXQGLQJ�)UDJPHQWLQJ�*UHQDGH � � � � � ���6SHFLDO�5XOHV *3����$PPR��92*���� ,PSDFW�GHWRQDWLRQ� IUDJPHQWDWLRQ� JUHQDGH����PHWHU� EODVW� UDGLXV��ZHLJKV������ NJ��92*���3� ERXQGLQJ�IUDJPHQWDWLRQ��)URJ���DLUEXUVW�DW�DOWLWXGH�RI����WR�����FP����PHWHU�EODVW�UDGLXV��%RWK�URXQGV�GHWRQDWH�YLD�VHOI�GHVWUXFW����VHFRQGV�DIWHU�ILULQJ�LI�WKH\�DUHQ
W�WULJJHUHG�RWKHUZLVH�
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV7DEXN�����PP�$VVDXOW�5LIOH �G��� 3�/ �� �� � ��� ���� �� ���� ����7DEXN�����PP�$VVDXOW�5LIOH ���� ����7DEXN�6KRUW�$VVDXOW�5LIOH ���� ����*3����*UHQDGH�/DXQFKHU � � �� � � ��� ���U � ���� ����92*����)UDJPHQWLQJ�*UHQDGH �G� 3�/ � � � � � � ���� ���92*���3�³)URJ´�%RXQGLQJ�)UDJPHQWLQJ�*UHQDGH �G� 3�/ � � � � � � ���� ���6SHFLDO�5XOHV� *3���� $PPR�� 92*���� ,PSDFW� GHWRQDWLRQ� IUDJPHQWDWLRQ� JUHQDGH�� �� PHWHU� EODVW� UDGLXV�� ZHLJKV� ����� NJ�� 92*���3� ERXQGLQJ�IUDJPHQWDWLRQ��)URJ���DLUEXUVW�DW�DOWLWXGH�RI����WR�����FP����PHWHU�EODVW�UDGLXV��%RWK�URXQGV�GHWRQDWH�YLD�VHOI�GHVWUXFW����VHFRQGV�DIWHU�ILULQJ�LI�WKH\�DUHQ
W�WULJJHUHG�RWKHUZLVH�
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23(1�*$0(�/,&(16(�9HUVLRQ����D7KH�IROORZLQJ�WH[W�LV�WKH�SURSHUW\�RI�:L]DUGV�RI�WKH�&RDVW��,QF��DQG�LV�&RS\ULJKW������:L]DUGV�RI�WKH�&RDVW��,QF���:L]DUGV����$OO�5LJKWV�5HVHUYHG����'HILQLWLRQV���D��&RQWULEXWRU V��PHDQV�WKH�FRS\ULJKW�DQG�RU�WUDGHPDUN�RZQHUV�ZKR�KDYH�FRQWULEXWHG�2SHQ�*DPH�&RQWHQW���E��'HULYDWLYH�0DWHULDO��PHDQV�FRS\ULJKWHG�PDWHULDO� LQFOXGLQJ�GHULYDWLYH�ZRUNV�DQG� WUDQVODWLRQV� �LQFOXGLQJ� LQWR�RWKHU� FRPSXWHU�ODQJXDJHV��� SRWDWLRQ�� PRGLILFDWLRQ�� FRUUHF WLRQ�� DGGLWLRQ�� H[WHQVLRQ�� XSJUDGH��LPSURYHPHQW��FRPSLODWLRQ��DEULGJPHQW�RU�RWKHU�IRUP�LQ�ZKLFK�DQ�H[LVWLQJ�ZRUN�PD\�EH� UHFDVW�� WUDQVIRUPHG� RU� DGDSWHG�� �F�� �'LVWULEXWH�� PHDQV� WR� UHSURGXFH�� OLFHQVH��UHQW�� OHDVH�� VHOO�� EURDGFDVW�� SXEOLFO\� GLVSOD\�� WUDQVPLW� R U� RWKHUZLVH� GLVWULEXWH���G��2SHQ� *DPH� &RQWHQW�� PHDQV� WKH� JDPH� PHFKDQLF� DQG� LQFOXGHV� WKH� PHWKRGV��SURFHGXUHV��SURFHVVHV�DQG�URXWLQHV�WR�WKH�H[WHQW�VXFK�FRQWHQW�GRHV�QRW�HPERG\�WKH�3URGXFW�,GHQWLW\�DQG�LV�DQ�HQKDQFHPHQW�RYHU�WKH�SULRU�DUW�DQG�DQ\�DGGLWLRQDO� FRQWHQW�FOHDUO\� LGHQWLILHG�DV�2SHQ�*DPH�&RQWHQW�E\�WKH�&RQWULEXWRU��DQG�PHDQV�DQ\�ZRUN�FRYHUHG�E\�WKLV�/LFHQVH��LQFOXGLQJ�WUDQVODWLRQV�DQG�GHULYDWLYH�ZRUNV�XQGHU�FRS\ULJKW�ODZ��EXW�VSHFLILFDOO\�H[FOXGHV�3URGXFW�,GHQWLW\���H���3URGXFW�,GHQWLW\��PHDQV�SURGXF W�DQG�SURGXFW�OLQH�QDPHV��ORJRV�DQG�LGHQWLI\LQJ�PDUNV�LQFOXGLQJ�WUDGH�GUHVV��DUWLIDFWV��FUHDWXUHV� FKDUDFWHUV�� VWRULHV�� VWRU\OLQHV�� SORWV�� WKHPDWLF� HOHPHQWV�� GLDORJXH��LQFLGHQWV�� ODQJXDJH�� DUWZRUN�� V\PEROV�� GHVLJQV�� GHSLFWLRQV�� OLNHQHVVHV�� IRUPDWV��SRVHV�� FRQFHSWV�� WKHPHV� DQG� JUDSKLF�� SKRWRJUDSKLF� DQG� RWKHU� YLVXDO� RU� DXGLR�UHSUHVHQWDWLRQV�� QDPHV� DQG� GHVFULSWLRQV� RI� FKDUDFWHUV�� VSHOOV�� HQFKDQWPHQWV��SHUVRQDOLWLHV�� WHDPV�� SHUVRQDV�� OLNHQHVVHV� DQG� VSHFLDO� DELOLWLHV�� SODFHV�� ORFDWLRQV��HQYLURQPHQWV�� FUHDWXUHV�� H TXLSPHQW�� PDJLFDO� RU� VXSHUQDWXUDO� DELOLWLHV� RU� HIIHFWV��ORJRV�� V\PEROV�� RU� JUDSKLF� GHVLJQV�� DQG� DQ\� RWKHU� WUDGHPDUN� RU� UHJLVWHUHG�WUDGHPDUN�FOHDUO\�LGHQWLILHG�DV�3URGXFW�LGHQWLW\�E\�WKH�RZQHU�RI�WKH�3URGXFW�,GHQWLW\��DQG�ZKLFK�VSHFLILFDOO\�H[FOXGHV�WKH�2SH Q�*DPH�&RQWHQW���I���7UDGHPDUN��PHDQV�WKH�ORJRV��QDPHV��PDUN��VLJQ��PRWWR��GHVLJQV�WKDW�DUH�XVHG�E\�D�&RQWULEXWRU�WR�LGHQWLI\�LWVHOI� RU� LWV� SURGXFWV� RU� WKH� DVVRFLDWHG� SURGXFWV� FRQWULEXWHG� WR� WKH� 2SHQ� *DPH�/LFHQVH�E\� WKH�&RQWULEXWRU� �J�� �8VH��� �8VHG��RU� �8V LQJ��PHDQV� WR�XVH��'LVWULEXWH��FRS\�� HGLW�� IRUPDW�� PRGLI\�� WUDQVODWH� DQG� RWKHUZLVH� FUHDWH� 'HULYDWLYH� 0DWHULDO� RI�2SHQ� *DPH� &RQWHQW�� �K�� �<RX�� RU� �<RXU�� PHDQV� WKH� OLFHQVHH� LQ� WHUPV� RI� WKLV�DJUHHPHQW����7KH�/LFHQVH��7KLV�/LFHQVH�DSSOLHV� WR�DQ\�2SHQ�*DPH�&RQ WHQW� WKDW� FRQWDLQV�D�QRWLFH�LQGLFDWLQJ�WKDW�WKH�2SHQ�*DPH�&RQWHQW�PD\�RQO\�EH�8VHG�XQGHU�DQG�LQ�WHUPV�RI� WKLV�/LFHQVH��<RX�PXVW�DIIL[�VXFK�D�QRWLFH�WR�DQ\�2SHQ�*DPH�&RQWHQW� WKDW�\RX�8VH��1R�WHUPV�PD\�EH�DGGHG�WR�RU�VXEWUDFWHG�IURP�WKLV�/LFHQVH�H[FHSW�DV�GH VFULEHG�E\� WKH� /LFHQVH� LWVHOI�� 1R� RWKHU� WHUPV� RU� FRQGLWLRQV�PD\� EH� DSSOLHG� WR� DQ\�2SHQ�*DPH�&RQWHQW�GLVWULEXWHG�XVLQJ�WKLV�/LFHQVH���2IIHU� DQG� $FFHSWDQFH�� %\� 8VLQJ� WKH� 2SHQ� *DPH� &RQWHQW� <RX� LQGLFDWH� <RXU�DFFHSWDQFH�RI�WKH�WHUPV�RI�WKLV�/LFHQVH�

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

%LJ�%DQJ��&\EHU7KULOOHU���DQG��������'DQD�-RUJHQVHQ��$OO�5LJKWV�5HVHUYHG�$OO�ZHDSRQ�LPDJHV�WDNHQ�IURP�IRU �GLVWULEXWLRQ�SUHVV��UHYLHZ�DQG�SURPRWLRQDO�PDWHULDOV�SXEOLVKHG�E\�ZHDSRQV�PDQXIDFWXUHUV��,PDJHV�DUH�FRS\ULJKW�WKHLU�UHVSHFWLYH�PDQXIDFWXUHUV��$OO�5LJ KWV�5HVHUYHG�2SHQ�*DPH�/LFHQVH�Y�����&RS\ULJKW�������:L]DUGV�RI�WKH�&RDVW��,QF�6\VWHP�5HIHUHQFH�'RFXPHQW��&RS\ULJKW�������:L]DUGV�RI�WKH�&RDVW��,QF��$XWKRUV�-RQDWKDQ�7ZHHW��0RQWH�&RRN���6NLS�:LOOLDPV��EDVHG�RQ�RULJLQDO�PDWHULDOV�E\�(��*DU\�*\JD[�DQG�'DYH $UQHVRQ�
G���6\VWHP
�DQG�WKH�
G���6\VWHP
�ORJR�DUH�WUDGHPDUNV�RI�:L]DUGV�RI�WKH�&RDVW��,QF���D�VXEVLGLDU\�RI�+DVEUR��,QF���DQG�DUH�XVHG�DFFRUGLQJ�WR�WKH�WHUPV�RI�WKH�G���6\VWHP�/LFHQVH�YHUVLRQ�������$�FRS\�RI�WKLV�/LFHQVH�FDQ�EH�IRXQG�DW� ZZZ�ZL]DUGV�FRP�G��G���0RGHUQ��LV�D�WUDGHPDUN�RI�:L]DUGV�RI�WKH�&RDVW��,QF���D�VXEVLGLDU\�RI�+DVEUR��,QF���DQG�LV�XVHG�ZLWK�SHUPLVVLRQ�:L]DUGV�RI�WKH�&RDVW��LV�D�UHJLVWHUHG�WUDGHPDUN�RI�:L]DUGV�RI�WKH�&RDVW��,QF���D�VXEVLGLDU\ RI�+DVEUR��,QF���DQG�LV�XVHG�ZLWK�SHUPLVVLRQ
$FWLRQ��6\VWHP
�DQG�WKH�$FWLRQ��6\VWHP�ORJR�DUH�WUDGHPDUNV�RI�*ROG�5XVK�*DPHV�DQG�DUH�XVHG�ZLWK�SHUPLVVLRQ�7KH�IROORZLQJ�PDWHULDOV�EDVHG�RQ�)XGJH��HQWLWOHG� %LJ�%DQJ��WKH�0RVWO\�,OOXVWUDWHG�53*�*XLGH�WR�0RGHUQ :HDSRQV��DUH�FUHDWHG�E\��PDGH�DYDLODEOH�E\��DQG�&RS\ULJKW��������E\�$OWHUQDWH�5HDOLWLHV�3XEOLFDWLRQV��DQG�DUH�QRW�QHFHVVDULO\�HQGRUVHG�LQ�DQ\�ZD\�E\�6WHIIDQ�2
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Big Bang is an open-ended series of reference books designed for avid
players of roleplaying games, especially in the modern and near future

genres. Each volume presents factual data and information on a 
number of weapons, including details of the weapon’s history, along 

with statistics allowing immediate use in a number game systems. The
factual, real world data can be used to easily adapt the presented

weapons to a wide range of game systems.

This series is not designed as a stand-alone game. It requires the
use of core rules from another game system.

Requires the use of the Action! System ™ Core Rules, 
published by Gold Rush Games™

Requires the use of the d20 Modern ™ Roleplaying Game, 
published by Wizards of the Coast, Inc.
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