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$%675$&7
&URDWLD� DV� DQ� $QQH[� ,� FRXQWU\� RI� WKH� 8QLWHG� 1DWLRQV� )UDPHZRUN� &RQYHQWLRQ� RQ� &OLPDWH&KDQJH��81)&&&��DQG�D�FRXQWU\�WKDW�KDV�SOHGJHG�LQ�WKH�$QQH[�RI�WKH�.\RWR�3URWRFRO�WR�UHGXFH�LWVJUHHQKRXVH�JDVHV��*+*��HPLVVLRQV�E\����IURP�WKH�SUH�WUDQVLWLRQ�OHYHO�E\�WKH�EXGJHW�SHULRG���������ZLOO�KDYH�WR�HQYLVDJH�D�QHZ�HQHUJ\�VWUDWHJ\��&RPSDUHG�WR�WKH�HQHUJ\�FRQVXPSWLRQ�FROODSVH�LQ�VRPHWUDQVLWLRQDO� FRXQWULHV� OLNH�5XVVLD� DQG�8NUDLQH��&URDWLD� KDV� SDVVHG� WKURXJK� D� UHODWLYHO\� OLPLWHG� ORQJWHUP� UHGXFWLRQ� RI� *+*� HPLVVLRQV� VLQFH� ����� EHFDXVH� RI� KLJKHU� HIILFLHQF\� RI� LWV� SUH�WUDQVLWLRQHFRQRP\�� ,W� LV�H[SHFWHG�WKDW� LQ�FDVH�RI�EXVLQHVV�DV�XVXDO� VFHQDULR� LW�ZLOO�EUHDFK� WKH�.\RWR� WDUJHW� LQ�����VLQFH�WKH�GHPDQG�IRU�HQHUJ\�ZLOO�EH�KLJK��HVSHFLDOO\�DV�WKH�LQFRPH�FRQWLQXHV�WR�ULVH��HVSHFLDOO\�LQGRPHVWLF�XVH�IRU�KHDWLQJ��IRU�WUDQVSRUW�DQG�IRU�HOHFWULFLW\�JHQHUDWLRQ��6HYHUDO�VFHQDULRV�RI�GHYHORSLQJHQHUJ\�V\VWHP�DUH� FRPSDUHG� IURP� WKH�SRLQW�RI� YLHZ�RI�*+*�HPLVVLRQV��%XVLQHVV� DV�XVXDO� VFHQDULRFRYHUV�WKH�SODQQHG�JDVLILFDWLRQ�RI�FRDVWDO�&URDWLD��,Q�WKH�WUDQVSRUW�VHFWRU�QR�*+*�UHGXFWLRQ�FRPSDUHGWR� WKH� EXVLQHVV� DV� XVXDO� VFHQDULR� LV� H[SHFWHG�� XQOHVV� WKHUH� DUH� WHFKQRORJ\� LQQRYDWLRQV� RQ� JOREDODXWRPRWLYH� LQGXVWU\� OHYHO��7KH�HQHUJ\�VHFWRU� WKDW�ZLOO�PRVW�SUREDEO\�EH� WKH�PRVW� LQIOXHQFHG�E\� WKH81)&&&� REMHFWLYHV� LV� HOHFWULFLW\� JHQHUDWLRQ�� 6HYHUDO� VFHQDULRV� DUH� FRPSDUHG�� 7KH� FRVW�HIIHFWLYHVFHQDULR�H[SHFWV�D�PL[WXUH�RI�FRDO�DQG�JDV�ILUHG�SRZHU�SODQWV�WR�EH�EXLOW�WR�VDWLVI\�WKH�QHZ�GHPDQG�DQGWR� UHSODFH� WKH� ROG� SRZHU� SODQWV� WKDW� DUH� EHLQJ� GHFRPPLVVLRQHG�� 0RUH� .\RWR� IULHQGO\� VFHQDULRHQYLVDJHV� DYRLGLQJ� WKH� FRQVWUXFWLRQ� RI� WKH� PRVW� RI� WKH� IXWXUH� IRVVLO� IXHO� SRZHU� SODQWV�� ZKLOHGHFRPPLVVLRQLQJ� WKH�ROG� RQHV� DV� SODQQHG�� DQG� LV� FRPSDUHG� WR� WKH� RWKHUV� IURP� WKH�*+*� HPLVVLRQVSRLQW�RI�YLHZ��7KH�FRQFOXVLRQ� LV� WKDW�E\�PHDVXUHV� WDFNOLQJ�RQO\� HOHFWULFLW\�JHQHUDWLRQ� LW�ZLOO� QRW�EHSRVVLEOH�WR�NHHS�*+*�HPLVVLRQ�XQGHU�WKH�.\RWR�WDUJHW�OHYHO�

,1752'8&7,21
'XULQJ� WKH�ODVW� WZR�GHFDGHV� LW�EHFDPH�FOHDU�WKDW�GXH� WR�KXPDQ�DFWLYLWLHV� WKH�FDUERQ�GLR[LGHFRQFHQWUDWLRQ�LQ�DWPRVSKHUH�KDV�QHDUO\�GRXEOHG�VLQFH� WKH�HDUO\�QLQHWHHQWK�FHQWXU\��7KHUH�DUH� VWURQJFOXHV� WKDW�FDUERQ�GLR[LGH��GXH� WR� WKH�JUHHQKRXVH�JDV�HIIHFW��PLJKW� VLJQLILFDQWO\� LQIOXHQFH� WKH�JOREDOZDUPLQJ� LQ� WKH� FRPLQJ� GHFDGHV��$FNQRZOHGJLQJ� WKDW�� WKH�8QLWHG�1DWLRQV� KDYH� VWDUWHG� D�PLWLJDWLRQSURFHVV�ZLWK� VLJQLQJ� WKH�81�)UDPHZRUN�&RQYHQWLRQ� RQ�&OLPDWH�&KDQJH� �81)&&&�� DW� WKH� ³(DUWK6XPPLW´�LQ�5LR�GH�-DQHLUR�������7KH�SURFHVV�ZDV�ODWHU�FRQWLQXHG�E\�\HDUO\�VHVVLRQV�RI�WKH�&RQIHUHQFHRI WKH� 3DUWLHV� �&23�� WR� WKH�81)&&&�� LQ� %HUOLQ� ������ LQ�*HQHYD� ������ LQ�.\RWR� ������ZKHUH� WKH.\RWR�3URWRFRO�ZDV�VLJQHG��LQ�%XHQRV�$LUHV������DQG�LQ�%RQQ�������7KH�&RQYHQWLRQ�LV�VLJQHG�DQGUDWLILHG�E\�����FRXQWULHV��ZKLOH�.\RWR�3URWRFRO�LV�VLJQHG�E\����FRXQWULHV�DQG�UDWLILHG�E\�RQO\����GXH�WRRSHQ�QHJRWLDWLRQV�RQ�PLWLJDWLRQ�PHFKDQLVPV�>�@�
5HSXEOLF�RI�&URDWLD�KDV�VLJQHG�WKH�&RQYHQWLRQ�LQ������DQG�UDWLILHG�LW�LQ�������,Q�DFFRUGDQFHZLWK�GHFLVLRQ���&3���&URDWLD��/LHFKWHQVWHLQ��0RQDFR�DQG�6ORYHQLD�KDYH�EHHQ�DGGHG�WR�$QQH[�,�WR�WKH&RQYHQWLRQ� LQ� ����� >�@�� $V� DQ� $QQH[� ,� FRXQWU\� &URDWLD� KDV� VLJQHG� .\RWR� SURWRFRO� LQ� ����� DQGDFFHSWHG� WKH� REOLJDWLRQ� WR� UHGXFH� HPLVVLRQV� RI� JUHHQKRXVH� JDVHV� E\� �� SHUFHQW� IURP� WKH� DPRXQWUHOHDVHG�WR�DWPRVSKHUH�LQ�WKH�UHIHUHQW�\HDU�WKDW�VWLOO�KDV�WR�EH�FKRVHQ��PRVW�SUREDEO\�������%HVLGH�WKH



UHIHUHQW�\HDU��WKHUH�LV�DQRWKHU�RXWVWDQGLQJ�LVVXH��%HIRUH�WKH�EUHDN�XS�RI�<XJRVODYLD�LQ������&URDWLDQHOHFWULF�V\VWHP�LQFOXGHG�VHYHUDO�SRZHU�SODQWV�VLWXDWHG�LQ�RWKHU�UHSXEOLFV�RI�IRUPHU�<XJRVODYLD��QDPHO\LQ�%RVQLD�DQG�+HU]HJRYLQD��6HUELD�DQG�6ORYHQLD��FRQVLVWLQJ�RI�����0:�RI�LQVWDOOHG�FRDO�ILUHG�WKHUPDOSRZHU�DQG�����0:�RI�QXFOHDU�SRZHU��6RPH�DXWKRUV�DUH�SURSRVLQJ� WR�LQFOXGH�HPLVVLRQV� IURP� WKRVHVRXUFHV�LQWR�UHIHUHQW�HPLVVLRQ�>�@��:H�KDYH�KHUH�DVVXPHG�WKH�WHUULWRULDO�DSSURDFK�ZLWKRXW�WDNLQJ�LQWRDFFRXQW�GLVORFDWHG�SRZHU�SODQWV�WKDW�ZHUH�SUHYLRXVO\�SDUW�RI�WKH�&URDWLDQ�HOHFWULF�V\VWHP��$FFRUGLQJWR�&URDWLD¶V�SUHOLPLQDU\�*+*�HPLVVLRQ� LQYHQWRU\�������*J�RI�&2� ZDV�HPLWWHG�RQ� WKH� WHUULWRU\�RI&URDWLD�LQ������>�@��%\�UHGXFLQJ�WKH�DPRXQW�VWDWHG�DERYH�E\���SHUFHQW�ZH�JHW�������*J�RI�&2� SHU\HDU�ZKLFK�LV�XVHG�LQ�WKLV�SDSHU�DV�WKH�&URDWLDQ�WDUJHW�DOORZHG�E\�WKH�.\RWR�3URWRFRO�GXULQJ�WKH�ILUVWEXGJHW�SHULRG������������7KH�ILQDO�GHFLVLRQ�RQ�WKH�UHIHUHQW�\HDU�DQG�TXDQWLW\�ZLOO�EH�UHDFKHG�DV�D�SDUWRI D�*OREDO�(QYLURQPHQW�)DFLOLW\�ILQDQFHG�SURMHFW�GXULQJ�WKH�\HDU�������,W� LV�H[SHFWHG�WKDW�LQ�IXWXUHEXGJHW�SHULRGV�WKH�WDUJHW�ZLOO�VWD\�WKH�VDPH�IRU�HFRQRPLHV�LQ�WUDQVLWLRQ�
7KH�SURMHFWLRQV�VKRZQ�LQ�WKLV�SDSHU�DUH�EDVHG�RQ�QDWLRQDO�VWUDWHJ\�RI�HQHUJ\�GHYHORSPHQW�RIWKH�5HSXEOLF�RI�&URDWLD�>�@�DQG�WKH�VWUDWHJ\�RI�GHYHORSLQJ�WKH�SRZHU�V\VWHP�>�@��7KH�VWUDWHJLHV�SUHGLFWD YHU\� OLPLWHG� LQFUHDVH� LQ� SRSXODWLRQ� DQG�PD\EH� RYHURSWLPLVWLF� ORQJ�WHUP� HFRQRPLF� JURZWK� RI� ��\HDUO\�>�@��7KH�DYHUDJH�JURZWK�GXULQJ���������ZDV�LQGHHG������>�@��EXW�DIWHU�SOXQJLQJ�WR�������RI�LWV���� OHYHO� >�@��7KH�JURZWK�VORZHG�GRZQ� LQ������ WR������DQG� IXUWKHU� WR������LQ������ >�@��EXW� WKDWOHDYHV�WKH�DYHUDJH�JURZWK�GXULQJ���������RQ�WKH�OHYHO�RI�������FORVH�WR�WKH�SUHGLFWHG�YDOXH��WKRXJK�LWLV�SUREDEO\�WRR�KLJK�WR�EH�VXVWDLQDEOH�IRU�WKH�ORQJHU�SHULRG�
:H� KDYH� WULHG� WR� DVVXPH� WKDW� PRVW� RI� WKH� HPLVVLRQ� UHGXFWLRQ� EXUGHQ� ZLOO� EH� SDVVHG� WRHOHFWULFLW\�JHQHUDWLRQ��DQG�WKDW�RWKHU�VHFWRUV�ZLOO�FRQWLQXH�EXVLQHVV�DV�XVXDO��7KDW�LV�SUREDEO\�QRW�WUXHVLQFH�WKH�WHFKQRORJ\�LQQRYDWLRQV�LQ�WUDQVSRUW��UHQHZDEOH�HQHUJ\�XVH��HIILFLHQF\�DQG�UDWLRQDO�HQHUJ\�XVHZLOO�FHUWDLQO\�KDYH�D�VSLOO�RYHU�HIIHFW�RQ�&URDWLD��EXW�VLQFH�RXU�LQWHQWLRQ�ZDV�WR�VKRZ�ZKDW�FDQ�EH�GRQHZLWK�WRGD\¶V�WHFKQRORJ\�ZH�VKDOO�FRQVLGHU�ILUVW�WKH�HOHFWULFLW\�JHQHUDWLRQ�VHFWRU�
7KH�PRVW�LPSRUWDQW�VRXUFH�RI�*+*�HPLVVLRQV�ZDV�LQGXVWU\��������LQ������>�@���0DQ\�RI�WKHHQHUJ\�LQWHQVLYH�LQGXVWULHV�KDYH�DOUHDG\�EHHQ�FORVHG��DQG�VLQFH�PRVW�RI�WKH�UHVW�RI�HFRQRP\�LV�QRW�\HWSURSHUO\� UHVWUXFWXUHG�� WKHUH� LV� VWLOO� VSDFH� IRU� VLJQLILFDQW� UDWLRQDOLVDWLRQ� RI� HQHUJ\� XVDJH� HVSHFLDOO\ZDVWH�KHDW�UHFRYHU\�V\VWHPV�DQG�UHWURILWWLQJ�LQGXVWULDO�IXUQDFHV�IRU�KLJKHU�HIILFLHQFLHV��0HDQZKLOH��LWLV�KDUG�WR�JXHVV�ZKHQ�WKH�UDWLRQDOLVDWLRQ�ZLOO�DFWXDOO\�VWDUW��VLQFH�EHFDXVH�RI�WKH�SUHYDOHQW�LQIOXHQFH�RIWKH�HQHUJ\�SURGXFHUV�RQ�WKH�JRYHUQPHQW�WKHUH�LV�QR�FRKHUHQW�SROLFLHV�LQ�WKLV�DUHD��2Q�WKH�RWKHU�KDQG�IXUWKHU�UDWLRQDOLVDWLRQ�RI�WKH�HQHUJ\�XVH�LQ�WKH�LQGXVWU\�ZLOO�EH�RIIVHW�E\�WKH�H[SHFWHG�IXWXUH�JURZWK�
(YHQ�WKRXJK�WKH�WUDQVSRUW�ZDV�D�YHU\�LPSRUWDQW�VRXUFH���������RI�*+*�HPLVVLRQV�LQ�&URDWLDLQ������>�@��VLQFH�YHKLFOHV�DUH�LPSRUWHG�JRRGV��&URDWLD�FDQQRW�GR�PXFK�WR�LQIOXHQFH�WKLV�WHFKQRORJ\��,WZRXOG� EH� KLJKO\� LPSUREDEOH� WR� H[SHFW� D� SROLF\� WKDW� ZRXOG� WU\� WR� OLPLW� IXUWKHU� FDU� RZQHUVKLS� ����FDUV�WKRXVDQG�LQKDELWDQWV��JURZWK�VLQFH�WKH�GXWLHV�DUH�DOUHDG\�KLJK�DQG�ZLOO�EH�UHGXFHG�XQGHU�WKH�DHJLVRI WKH�IXWXUH�:72�PHPEHUVKLS��$V�WKH�HFRQRP\�JURZV�WKHUH�ZLOO�EH�HYHQ�KLJKHU�JURZWK�LQ�WKH�FDUJRWUDQVSRUW��2QO\�HPLVVLRQV�VWHPPLQJ�IURP�DJULFXOWXUDO�PHFKDQLVDWLRQ�LV�QRW�H[SHFWHG�WR�JURZ�VWURQJO\�
7KH�GLUHFW�FRQVXPSWLRQ��LQFOXGLQJ�UHVLGHQWLDO�FRQVXPSWLRQ�DQG�VHUYLFHV��������LQ������>�@��LVKLJKO\�LQHIILFLHQW�GXH�WR�ORZ�LQVXODWLRQ�RI�KRXVHV�� ,W�ZLOO�EH�KDUG�WR�H[SHFW�DQ\� LPSURYHPHQWV�VRRQ�VLQFH� WKH� UHSODFHPHQW� UDWH� IRU� KRXVHV� LV� VPDOO�� WKH� UHJXODWLRQ� LV� OD[� DQG� LV� PRVWO\� QRW� DSSOLHG� IRUFRQVWUXFWLRQ� GRQH� E\� LQGLYLGXDOV�� ZKLFK� LV� WKH� PDLQ� VRXUFH� RI� FRQVWUXFWLRQ�� 0RVW� RI� WKH� QHZFRQVWUXFWLRQ�GRQH�E\�VWDWH�LQ�WKH�UHJLRQV�GDPDJHG�E\�ZDU�ZDV�DOVR�RI�YHU\�ORZ�RU�GXELRXV�LQVXODWLRQTXDOLW\��2Q�WKH�RWKHU�KDQG��VLQFH�RQO\�D�IUDFWLRQ�RI�VSDFH������������>�@��LV�FXUUHQWO\�KHDWHG�GXH�WRORZ�LQFRPHV��WKH�KLJK�JURZWK�LV�H[SHFWHG�DV�ZDJHV�JR�XS��7KH�QDWLRQDO�VWUDWHJ\�>�@�HQYLVDJHV�WKDW�WKHLQVXODWLRQ�ZLOO� LQFUHDVH�E\�DQ�DYHUDJH�RI�����GXULQJ� WKH�VWXGLHG�SHULRG��E\��������7KLV� LV� WKH�PRVWLPSRUWDQW�QRQ�JHQHUDWLQJ�HQHUJ\�VHFWRU�ZKHUH�&URDWLD�FDQ�VLJQLILFDQWO\�LQIOXHQFH�LWV�*+*�HPLVVLRQV�PDLQO\�E\�IRUFLQJ�EHWWHU�LQVXODWLRQ�RI�KRXVHV��EXW�DOVR�E\�JDVLI\LQJ�KRXVHKROGV��7KH�QDWLRQDO�VWUDWHJ\HQYLVDJHV�WKDW�E\������VRPH�����KRXVHKROGV�ZLOO�EH�VXSSOLHG�ZLWK�JDV�>�@�
7KLV�SDSHU�WDNHV�LQWR�DFFRXQW�RQO\�&2��HPLVVLRQ�ZKLOH�QHJOHFWLQJ�WKH�RWKHU�JUHHQKRXVH�JDVHV�7KDW�LV�DFFHSWDEOH��EHFDXVH�RI�TXDOLWDWLYH�UHVXOWV�DQG�FRQFOXVLRQV�RI�WKLV�SDSHU�



&855(17�6,78$7,21
7KH� 5HSXEOLF� RI� &URDWLD� KDV� DQ� DUHD� RI� ������� VTXDUH� NLORPHWUHV�� RI� ZKLFK� IRUHVWV� DQGZRRGODQG�FRYHU������SHUPDQHQW�SDVWXUHV������DUDEOH� ODQG������SHUPDQHQW� FURSV����DQG� EXLOW�XSDUHD�DQG�ZDVWHODQG������7KH�QRUWKHUQ�KDOI�RI�WKH�FRXQWU\�KDV�FRQWLQHQWDO�FOLPDWH�ZKLOH�WKH�VRXWKHUQKDOI� KDV�0HGLWHUUDQHDQ� FOLPDWH�� ZLWK� UHODWLYHO\� FROG�ZLQWHUV�� ,W� LV� HVWLPDWHG� WKDW� LW� KDG� ����PLOOLRQLQKDELWDQWV�LQ�������ZLWK�D�SRSXODWLRQ�JURZWK�UDWH�RI�������7KH�SRSXODWLRQ�JURZWK�LV�GXH�WR�WHPSRUDU\QHW�LPPLJUDWLRQ�UDWH�RI�������RWKHUZLVH�WKH�JURZWK�UDWH�ZRXOG�KDYH�EHHQ�QHJDWLYH�
7KH�FRXQWU\�JHQHUDWHG�D�*'3�RI�VOLJKWO\�OHVV�WKDQ����ELOOLRQ�86'�LQ������RU�VRPH������86'SHU� FDSLWD�� &RQYHUWHG� WR� SXUFKDVH� SRZHU� SDULW\� WKDW� PDGH� VRPH� ����� 86'� RI� *'3� SHU� FDSLWD�$JULFXOWXUH� JHQHUDWHG� ���RI�*'3�ZKLOH� IRUPDOO\� HPSOR\LQJ� RQO\� ��� RI� ODERXU� IRUFH�� 7KLV� GDWXPVKRXOG�EH� WDNHQ�ZLWK�NQRZOHGJH� WKDW�XS� WR�����RI�SRSXODWLRQ� FRXOG�EH� FODVVLILHG� DV� DJULFXOWXUDO� LQVRPH� H[WHQW�� OLYLQJ� RI� VXEVLVWHQFH� IDUPLQJ� DQG� PRVWO\� RXWVLGH� RI� WKH� ODERXU� PDUNHW�� ,QGXVWU\� DQGPLQLQJ�JHQHUDWHG�����RI�*'3�ZKLOH�HPSOR\LQJ�����RI�ODERXU��7KH�UHVW�RI�*'3�������ZDV�PDGH�LQVHUYLFHV��0DLQ�LQGXVWULHV�DUH�FKHPLFDOV�DQG�SODVWLFV��PDFKLQH�WRROV��IDEULFDWHG�PHWDO��HOHFWURQLFV��SLJLURQ� DQG� UROOHG� VWHHO� SURGXFWV�� SDSHU�� ZRRG� SURGXFWV�� FRQVWUXFWLRQ� PDWHULDOV�� WH[WLOHV�� VKLSEXLOGLQJ�SHWUROHXP�DQG�SHWUROHXP�UHILQLQJ��IRRG�DQG�EHYHUDJHV�DQG�WRXULVP�
8VLQJ�,QWHUQDWLRQDO�(QHUJ\�$JHQF\�PHWKRGRORJ\�RLO�KDG�����VKDUH�RI� WRWDO�SULPDU\�HQHUJ\VXSSO\��JDV������K\GUR�HQHUJ\�����LPSRUWHG�HOHFWULFLW\�����FRPEXVWLEOH�UHQHZDEOH�VRXUFHV����DQGFRDO���� LQ� ����� �)LJXUH� ����:KLOH� ,($� DQG�2(&'�XVH� WKH�PHWKRGRORJ\�ZKHUH� K\GUR� HQHUJ\� DQGLPSRUWHG� HOHFWULFLW\� LV� FRQYHUWHG� WR� SULPDU\� HQHUJ\� XVLQJ� LWV� QRPLQDO� IDFWRU� RI� �� 7:K�  � ���� 3-�&URDWLDQ�HQHUJ\�VWDWLVWLFV�XVH�DURXQG�����3-�7:K�IRU�K\GUR�HQHUJ\��ZKLFK�LV�FUHDWLQJ�FRQIXVLRQ�LQ�GDWDFRPSDULVRQ�
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)LJXUH��� (QHUJ\�VKDUH�RI�73(6�LQ������>�@

7KH�WRWDO�SULPDU\�HQHUJ\�VXSSO\�ZDV��LQFOXGLQJ�WKH�LPSRUWHG�HOHFWULFLW\�������0WRH�LQ�������RU��� WRH�SHU� FDSLWD�� VLPLODU� WR� WKH�ZRUOG�DYHUDJH��8VLQJ� WKH�QRPLQDO�*'3�IRU�������ZKLFK�ZDV� ����ELOOLRQ�86'��WKH�HFRQRP\�HQHUJ\�HIILFLHQF\�RI�����86'�NJRH�ZDV�REWDLQHG��VRPHZKDW�ORZHU�WKDQ�WKHZRUOG� DYHUDJH� DQG� KDOI� RI� WKH� GHYHORSHG� FRXQWULHV� OHYHO�� VKRZLQJ� W\SLFDO� HQHUJ\� LQHIILFLHQF\� DV� LQRWKHU�HFRQRPLHV�LQ�WUDQVLWLRQ�
$V�VKRZQ�RQ�)LJXUH���PRVW�RI�WKH�SULPDU\�HQHUJ\�RU�����JRHV�WR�WKH�ILQDO�FRQVXPSWLRQ��RIWHQDIWHU�VRPH�NLQG�RI�FRQYHUVLRQ��HLWKHU�WR�HOHFWULFLW\�RU�YDULRXV�OLTXLG�IXHOV��$URXQG�����RI�WKH�SULPDU\HQHUJ\� LV� ORVW� LQ�WKH�SURFHVV��ZKLOH����LV�XVHG�E\� WKH�HQHUJ\�VHFWRU��6RPH����LV�SXW�WR�QRQ�HQHUJ\XVHV��PDLQO\�LQ�SHWURFKHPLFDO�LQGXVWU\�
,QGXVWU\�FRQVXPHV�����RI�WKH�ILQDO�FRQVXPSWLRQ��WUDQVSRUW�����ZKLOH�RWKHU�VHFWRUV�WDNH�����RU ����3-� ������0WRH���PDLQO\�KRXVHKROGV�������VHUYLFHV����� DJULFXOWXUH����DQG�FRQVWUXFWLRQ����+RXVHKROGV�DQG�VHUYLFHV�WRJHWKHU�VSHQG����3-�������0WRH��RI�ILQDO�HQHUJ\��QHDUO\�KDOI�RI�ZKLFK�JRHVWR� VSDFH�KHDWLQJ� >�@��0RVW�RI� WKH� ILQDO�HQHUJ\�FRQVXPSWLRQ� LQ�&URDWLD� LV�XVHG� LQ� WKH� IRUP�RI� OLTXLGIXHOV�������HOHFWULFLW\�PDNHV������JDVHRXV�IXHOV������KHDW������FRPEXVWLEOH�UHQHZDEOH����DQG�FRDORQO\�����DV�VKRZQ�RQ�)LJXUH���
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)LJXUH��� 7KH�XVH�RI�73(6�LQ������>�@

0RVW�RI�HOHFWULFLW\�DQG�KHDW�LV�JHQHUDWHG�E\�WKH�&URDWLDQ�(OHFWULF�8WLOLW\��+(3���ZKLOH�����LVSURGXFHG� E\� LQGXVWULDO� DQG� SXEOLF� KHDWLQJ� DQG� FRJHQHUDWLRQ� SODQWV�� PDLQO\� KHDW� �)LJXUH� ���� 7RWDOHOHFWULFLW\�SURGXFHG�LQ������DPRXQWHG�WR������7:K�����3-�������0WRH���KDOI�RI�WKDW�IURP�K\GUR�SRZHUSODQWV������LQ� WKHUPDO�SRZHU�SODQWV�� ��� LQ�+(3¶V� FRJHQHUDWLRQ�SODQWV�DQG���� LQ� LQGXVWULDO� SODQWV�7KH�WRWDO�DPRXQW�RI�KHDW�SURGXFHG�ZDV����3-�������0WRH���RQH�WKLUG�RI�LW�LQ�+(3¶V�FRJHQHUDWLRQ�SODQWVDQG�WKH�UHVW�LQ�LQGXVWULDO�DQG�SXEOLF�KHDWLQJ�DQG�FRJHQHUDWLRQ�SODQWV��7KLV�SDSHU�ZLOO�FRQFHQWUDWH�RQO\RQ WKH�HOHFWULFLW\�DQG�KHDW�SURGXFHG�E\�+(3��VLQFH�WKH�GDWD�LV�PRUH�HDVLO\�DYDLODEOH�
&RDO
��

&RP��5HQHZ�
��

/LTXLG�)XHOV
���*DVHRXV�)XHOV

���

(OHFWULF�(QHUJ\
���

+HDW
���

)LJXUH��� )LQDO�HQHUJ\�FRQVXPSWLRQ�E\�IXHO�>�@

7KHUPDO�SRZHU�SODQWV�XVHG�����NW�RI�FRDO������PLOOLRQ�P� RI�QDWXUDO�JDV� DQG�����NW�RI�RLO�ZKLOH�+(3¶V�FRJHQHUDWLRQ�SODQWV�XVHG�����PLOOLRQ�P��RI�QDWXUDO�JDV�DQG�����NW�RI�RLO��,Q�DOO�WKHUPDOSRZHU�SODQWV�XVHG����3-�������0WRH��RI�SULPDU\�HQHUJ\��K\GUR�SRZHU�SODQWV�XVHG�IXUWKHU����3-������0WRH��DQG�FRJHQHUDWLRQ�SODQWV�XVHG���3-�������0WRH��RI�SULPDU\�HQHUJ\�VXSSO\�
+\GUR�33

���

7KHUPDO�33
���&RJHQHUDWLRQ��

KHDW
���

&RJHQHUDWLRQ��
HOHFWULFLW\

��

,QGXVWULDO�33
��

,QGXVWULDO��KHDW
���

)LJXUH��� (QHUJ\�XVH�LQ�HOHFWULFLW\�DQG�KHDW�JHQHUDWLRQ�VHFWRUV�>�@



%86,1(66�$6�868$/�6&(1$5,2
%XVLQHVV� DV� XVXDO� VFHQDULR� IRU� HQHUJ\� VHFWRU� RI� &URDWLD� LV� EDVHG� RQ� WKH� PLGGOH� VFHQDULRGHYHORSHG�E\�(QHUJ\�,QVWLWXWH�³+UYRMH�3RåDU´�>�����DQG���@�IRU�WKH�SHULRG�XQWLO�������,W�LV�EDVHG�RQ�WKHDVVXPSWLRQ�RI����*'3�ORQJ�WHUP�JURZWK�DQG�D�UHODWLYHO\�TXLFN� UHFRYHU\�RI�&URDWLDQ� LQGXVWU\�DIWHUWKH�FROODSVH�GXH�WR�WUDQVLWLRQ�LQ�HDUO\����WLHV��7KH�UHFRYHU\�KDV�LQGHHG�VWDUWHG�LQ������EXW�KDV�VORZHGGRZQ� LQ� ������7KH� QDWLRQDO� HQHUJ\� VWUDWHJ\� LV� EDVHG� RQ� SUHGRPLQDQWO\� FRPPHUFLDO� HQHUJ\� VRXUFHVDYDLODEOH�LQ�RU�DURXQG�&URDWLD��ZLWK�WKH�SODQ�WR�UHGXFH�WKH�FRXQWU\�KLJK�RLO�GHSHQGHQF\�ZLWK�QDWXUDOJDV� DQG� FRDO�� 7KH� VWUDWHJ\� WDNHV� LQWR� DFFRXQW� WKH� SRVVLEOH� XVH� RI� ZLGH� UDQJH� RI� UHQHZDEOH� HQHUJ\VRXUFHV��EXW�DSDUW�IURP�PRGHUDWH�LQFUHDVH�RI�K\GUR�HQHUJ\������0:�SODQQHG�WR�EH�EXLOW�E\�������LWGHHPV�PRVW�RI�RWKHU�QRW�WR�EH�HFRQRPLFDOO\�YLDEOH��,W�SUHGLFWV�WKDW�PRVW�RI�HPLVVLRQV��62�� 12[� IURPWKH�HQHUJ\�VHFWRU�ZLOO�EH�XQGHU�FRQWURO�>�@��ZKLOH�WKH�JUHHQKRXVH�JDVHV�HPLVVLRQ�ZLOO�VRPHWLPH�DIWHU���� EUHDFK�WKH�OLPLW�WKDW�&URDWLD�SURPLVHG�WR�NHHS�XQGHU�WKH�DHJLV�RI�WKH�.\RWR�SURWRFRO�EXW�LW�GRHVQRW SURSRVH�VROXWLRQV�
7KH�QDWLRQDO�HQHUJ\�VWUDWHJ\�VWLSXODWHV�WR�JDVLI\�PRVW�RI�ODUJHU�XUEDQ�FRQJORPHUDWLRQV�GXULQJWKH�QH[W����\HDUV��2Q�RQH�KDQG�WKDW�VKRXOG�KDYH�D�SRVLWLYH�HIIHFW�RQ�*+*�HPLVVLRQV�VLQFH�LW�ZRXOGUHGXFH�WKH�XVH�RI�HOHFWULFLW\�IRU�ZDWHU�DQG�VSDFH�KHDWLQJ��WKDW�LV�WKH�SUHYDOHQW�VLWXDWLRQ�LQ�WKH�FRDVWDO]RQH� RI� &URDWLD�� 2Q� WKH� RWKHU� KDQG�� WKDW� ZLOO� LQFUHDVH� WKH� WRWDO� DPRXQW� RI� HQHUJ\� XVHG� DQG� *+*HPLWWHG��GXH�WR�WKH�IDFW�WKDW�PRUH�SHRSOH�ZLOO�EH�DEOH�WR�DIIRUG�VSDFH�KHDWLQJ�
/DWHVW�ILJXUH��������VKRZV�WKDW�RQO\�����RI�OLYLQJ�VSDFH�LV�KHDWHG��7KDW�LV�JRLQJ�WR�LQFUHDVHGUDPDWLFDOO\�DV�WKH�VWDQGDUG�RI�OLYLQJ�JRHV�XS��7KH�VWUDWHJ\�HQYLVDJHV�DQ�LQFUHDVH�RI�LQVXODWLRQ�RI�WKHROG�EXLOGLQJV�RI�����DQG� WKH�FRQVWUXFWLRQ�RI� QHZ�EXLOGLQJV� DFFRUGLQJ� WR� WKH� H[LVWLQJ�� TXLWH� OHQLHQWUHJXODWLRQ��(YHQ�WKRXJK�LW�ORRNV�RYHURSWLPLVWLF�DW�WKH�PRPHQW��WKHUH�LV�TXLWH�D�ODUJH�URRP�IRU�DFWLRQ�LQWKLV�ILHOG��LI�QRUWKHUQ�(XURSH�H[SHULHQFH�FRXOG�EH�IROORZHG�
0RVW�RI�WKH�&2� HPLWWHG�LQ�&URDWLD�FRPHV�IURP�FRPEXVWLRQ��HLWKHU�IURP�XVH�RI�IRVVLO�IXHOV�WRREWDLQ�HOHFWULFDO��WKHUPDO�RU�PHFKDQLFDO�SRZHU��ZKLOH�RQO\�DURXQG��������LV�IURP�RWKHU�VRXUFHV��OLNHLQGXVWULDO�SURFHVVHV�
7KH� IRVVLO� IXHO� FRQVXPSWLRQ�RI� DOO� VHFWRUV� EXW� WKH� HOHFWULFLW\� JHQHUDWLRQ�ZDV� WDNHQ� IURP� WKHQDWLRQDO� VWUDWHJ\�� DQG� WKH� HOHFWULFLW\� JHQHUDWLRQ�ZDV� FDOFXODWHG�(OHFWULF�PRGXOH� RI� (13(3� SURJUDPXVLQJ� WKH�VDPH� UXOHV�DV� WKH�RQH�XVHG� IRU� WKH�QDWLRQDO� VWUDWHJ\��7KH�VWUDWHJ\�HQYLVDJHV� WKDW�VRPH�VL[K\GUR�SRZHU�SODQWV�ZLOO�EH�EXLOW������0:���DQG�D�PL[WXUH�RI�JDV�ILUHG�FRPELQHG�F\FOH�SRZHU�SODQWV��[����0:���[����0:���[����0:��DQG�FRDO�ILUHG���[����0:���[����0:��RSHUDWLQJ�RQ�LPSRUWHGFRDO��LQ�WRWDO�VRPH������0:�E\�\HDU�������7KH�WRWDO�FRQVXPSWLRQ�RI�DOO�IRVVLO�IXHOV�IRU�DOO�HQHUJ\�XVHVLV�JLYHQ�LQ�)LJXUH���
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)LJXUH��� ([SHFWHG�IRVVLO�IXHO�IRU�DOO�HQHUJ\�XVH��EXVLQHVV�DV�XVXDO�VFHQDULR



,I�WKH�QRQ�HQHUJ\�VRXUFHV�RI�&2� DUH�DOVR�WDNHQ�LQWR�DFFRXQW�� WKH�SUHVXPHG�.\RWR�WDUJHW�IRU&URDWLD� RI� ������*J� RI�&2� ZLOO� EH� EUHDFKHG� E\� EXVLQHVV� DV� XVXDO� VFHQDULR� LQ� ����� DV� VKRZQ� RQ)LJXUH��� 7KDW�PHDQV�WKDW�DIWHU������&URDWLD�ZLOO�KDYH�WR�EX\�FHUWLILFDWHV�RQ�WKH�IUHH�FDUERQ�PDUNHW��RUVRPHKRZ�VROYH�WKH�SUREOHP�RI�WKH�H[FHVV�*+*�HPLVVLRQ�
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*J
�&2

�

%XVLQHVV�DV�XVXDO
.\RWR�WDUJHW

)LJXUH��� ([SHFWHG�&2� HPLVVLRQV��EXVLQHVV�DV�XVXDO�VFHQDULR

0,1,0,6('�&2� ,1�(/(&75,&,7<�*(1(5$7,21�6&(1$5,2
,Q�RUGHU�WR�HVWLPDWH�FRXOG�ZHOO�GHVLJQHG�HOHFWULFLW\�VHFWRU�SODQQLQJ�VLJQLILFDQWO\�UHGXFH�&2�HPLVVLRQV� DQG� SRVVLEO\� NHHS� WKHP� XQGHU� WKH� .\RWR� WDUJHW� OHYHO�� ZKLOH� VWLOO� NHHSLQJ� WKH� FRVWV� LQUHDVRQDEOH� DQG� HFRQRPLFDOO\� YLDEOH� UHJLRQ�� D� QHZ� VFHQDULR� ZDV� FDOFXODWHG�� 7KH� VDPH� H[SHFWHGHOHFWULFLW\� GHPDQG� DQG� ORDG� SHDNV�ZHUH� XVHG� DV� IRU� EXVLQHVV� DV� XVXDO� VFHQDULR�� DV�ZHOO� DV� DOO� QRQ�JHQHUDWLQJ� IRVVLO� IXHO� FRQVXPSWLRQ�� $V� FKHDSHVW� DYDLODEOH� QRQ�IRVVLO� IXHO� HOHFWULFLW\� VRXUFH� QXFOHDUHQHUJ\�ZDV�FKRVHQ��EXW�RQH�FRXOG�WKLQN�RI�LPSRUWLQJ�HOHFWULFLW\�DV�D�VXUURJDWH�
7KH�EHVW�FRQILJXUDWLRQ�FDOFXODWHG�E\�(13(3�>��@�ZDV� WR�EXLOG�RQO\�RQH�JDV�ILUHG�FRPELQHGF\FOH� ����0:�SRZHU� SODQW�� WKUHH� ����0:�DQG�RQH� ����0:�QXFOHDU� SODQWV��ZLWK� WKH� VDPH� K\GURSRWHQWLDO�KDUQHVVHG������0:��DV�LQ�WKH�EXVLQHVV�DV�XVXDO�VFHQDULR��6LQFH�PRVW�RI�WKH�IRVVLO�IXHO�SRZHUSODQWV�DUH�GXH� WR�EH�GHFRPPLVVLRQHG�EHWZHHQ������DQG�������RQO\� WKH�RQHV�EXLOW� UHFHQWO\�ZLOO� VWLOOZRUN�LQ������
$V� FDQ� EH� VHHQ� IURP� )LJXUH� �� VRPH� ���� UHGXFWLRQ� LQ� IRVVLO� IXHO� FRQVXPSWLRQ� KDV� EHHQDFKLHYHG�DIWHU�������EXW�WKH�VWUDWHJ\�GRHV�QRW�VKRZ�WR�EH�SDUWLFXODUO\�HIIHFWLYH�GXULQJ�WKH�ILUVW�EXGJHWSHULRG�RI������������GXH�WR�WKH�ROG�IRVVLO�IXHO�SRZHU�SODQWV�WKDW�ZLOO�VWLOO�EH�LQ�IXQFWLRQ��2QH�JDV�ILUHGSRZHU�SODQW�KDG�WR�EH�EXLOW�VLQFH�LW�ZRXOG�EH�LPSRVVLEOH�WR�EXLOG�QXFOHDU�SRZHU�SODQWV�TXLFN�HQRXJK�WRFRYHU�WKH�ODFN�RI�LQVWDOOHG�SRZHU�EHIRUH������
2QH�FDQ�DOVR� HQYLVDJH� WKDW� WKH� ODFN� RI� SRZHU� EHIRUH� WKH� ILUVW� QXFOHDU� SRZHU� SODQW� FRXOG� EHFRPPLVVLRQHG� FRXOG� EH� FRYHUHG� IURP� LPSRUWLQJ� HOHFWULFLW\��PHDQLQJ� WKDW� QR� QHZ� IRVVLO� IXHO� SRZHUSODQWV� ZRXOG� EH� EXLOW�� %RWK� VFHQDULRV¶� UHVXOWLQJ� &2� HPLVVLRQV� DUH� VKRZQ� DQG� FRPSDUHG� WR� WKHEXVLQHVV� DV� XVXDO�� DQG� WR� WKH� .\RWR� WDUJHW� RQ� )LJXUH� �� $V� REYLRXV� IURP� WKH� ILJXUH� WKHUH� LV� QRVLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�WZR�
7KH� RQO\�ZD\� WKDW� HOHFWULFLW\� JHQHUDWLRQ� VHFWRU� FRXOG� IXUWKHU� UHGXFH� HPLVVLRQV�ZRXOG� EH� WRVWDUW�SUHPDWXUHO\�FORVLQJ�LWV�IRVVLO�IXHO�SRZHU�SODQWV�DIWHU�������%\�VKXWWLQJ�GRZQ�ERWK�RLO�ILUHG�SRZHUSODQWV�DQG�VHYHUDO�VPDOOHU�DQG�ROGHU�JDV�ILUHG�EORFNV�LQ�������WKH�ROGHU�FRDO�ILUHG�SRZHU�SODQW��3ORPLQ,�� LQ� ������ DQG� VKXWWLQJ� DOO� IRVVLO� ILUHG� FDSDFLW\� E\� ����� LW� ZRXOG� EH� SRVVLEOH� WR� NHHS� WKH� *+*HPLVVLRQV�XQGHU�WKH�.\RWR�WDUJHW�OHYHO�GXULQJ�WKH�ILUVW�EXGJHW�SHULRG��DQG�IRU�WKUHH�PRUH�\HDUV��6XFK�DSURFHGXUH�ZRXOG�EXUGHQ�WKH�HOHFWULFLW\�JHQHUDWLRQ�VHFWRU�ZLWK�KXJH�SULFH�RI�VKXWWLQJ�GRZQ�SODQWV�WKDW



VWLOO�GLG�QRW�UHSD\�WKH�LQYHVWPHQW��$IWHU������LW�ZRXOG�QRW�EH�SRVVLEOH�WR�VWD\�XQGHU�WKH�.\RWR�WDUJHWOHYHO�HYHQ�WKRXJK�WKH�HOHFWULFLW\�JHQHUDWLRQ�ZRXOG�QRW�HPLW�DQ\�*+*�JDVHV�
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)LJXUH��� ([SHFWHG�IRVVLO�IXHO�IRU�DOO�HQHUJ\�XVH��PLQLPLVHG�&2� DQG�FRVW�LQ�HOHFWULFLW\�JHQHUDWLRQ��VFHQDULR

,W� LV� FOHDU� WKDW�ZLWK� FXUUHQWO\� SUHGLFWHG� JURZWK� LQ� HQHUJ\� GHPDQG� LW�ZLOO� QRW� EH� SRVVLEOH� WRVDWLVI\�WKH�ORQJ�WHUP�.\RWR�WDUJHW�E\�RQO\�IRUFLQJ�FKDQJHV�WR�WKH�HOHFWULFLW\�JHQHUDWLRQ�VHFWRU�
$OWKRXJK� WKHUH� DUH� PDQ\� HQHUJ\� VHFWRUV� ZKHUH� HFRQRPLHV� RI� VFDOH� LQ� &2� UHGXFWLRQ� DUHRIIHUHG��WKH�PRVW�LQHIILFLHQW�VHFWRU�ZLWK�ELJJHVW�SRWHQWLDO�LQ�WKH�5HSXEOLF�RI�&URDWLD�LV�SUREDEO\�VSDFHKHDWLQJ��$QRWKHU�ODUJH�HQHUJ\�VHFWRU�LV�WUDQVSRUW��$Q\�WHFKQRORJLFDO�DGYDQFH�LQ�WKDW�ILHOG��SRVVLEO\�DVZLWFK�WR�IXHO�FHOOV��PRVW�SUREDEO\�FDQQRW�EH�VLJQLILFDQWO\�LQIOXHQFHG�E\�&URDWLD��+HDW�JHQHUDWLRQ�DQGXVH�E\�LQGXVWU\�LV�SUREDEO\�D�VHFWRU�ZKHUH�VRPH�ODUJH�LQHIILFLHQFLHV�FRXOG�EH�IRXQG�EXW�WKDW�VKRXOG�EHD VXEMHFW�RI�D�ZLGHU�DQDO\VLV�

�����

�����

�����

�����

�����

�����

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
\HDU

*J
�&2

�

%XVLQHVV�DV�XVXDO0LQLPL]HG�&2��LQ�((61R�QHZ�IRVVLO�336KXWWLQJ�GRZQ�ROG�33.\RWR�WDUJHW

)LJXUH��� ([SHFWHG�&2� HPLVVLRQV��FRPSDULVRQ�RI�GLIIHUHQW�HOHFWULFLW\�JHQHUDWLRQ�VFHQDULRV

),1$1&,$/�5(3(5&866,216
7KH� 2(&'� VWXG\� ³0HHWLQJ� WKH� .\RWR� WDUJHWV´� >��@� FRQFOXGHV� WKDW� LQ� FDVH� RI� XQOLPLWHGHPLVVLRQ�WUDGLQJ�WKH�DYHUDJH�SULFH�RI�&2� HPLVVLRQ�UHGXFWLRQ�ZRXOG�EH����86'�SHU�WRQQH�RI�FDUERQ�7KH�FDUERQ�IXWXUHV�DUH�DOUHDG\�WUDGLQJ�DW�SULFHV�RI�����86'�SHU�WRQQH�RI�FDUERQ�>��@��$V�WKH�PDUNHW



GHYHORSV�WKH�SULFH�LV�OLNHO\� WR�ULVH��:RUOG�%DQN¶V�3URWRW\SH�&DUERQ�)XQG�IRUHFDVWV�D�SULFH�RI������86'� SHU� WRQQH� RI� FDUERQ� >��@�� 7KH� SULFH� RI� QRQ�FRPSOLDQFH� LV� DVVHVVHG� IRU� &URDWLD� E\� JLYLQJ� WKHDQQXDO�H[SHQVH�IRU�EX\LQJ�VXUSOXV�WRQQHV�RI�FDUERQ�IRU�EXVLQHVV�DV�XVXDO�VFHQDULR�RQ� WKH�FHUWLILFDWHPDUNHW�IRU�SULFHV�RI����86'�W&�����86'�W&�DQG�WKH�WKHRUHWLFDO�DEDWHPHQW�SULFH�RI����86'�W&�ZKLFKLV�WKH�PD[LPXP�SULFH�H[SHFWHG�WR�EH�WUDGHG�±�DQ\�KLJKHU�SULFH�ZRXOG�PDNH�ORFDO�DEDWHPHQW�FKHDSHU�7KH�FRPSDULVRQ�VWDUWLQJ�IURP�WKH�ILUVW�\HDU�RI�WKH�ILUVW�EXGJHW�SHULRG��������LV�JLYHQ�RQ�)LJXUH���
7KH�ILJXUH�VKRZV�WKDW�ZKDWHYHU�WKH�SULFH�RI�WKH�FDUERQ�FHUWLILFDWHV��D�VLJQLILFDQW�VXP�ZLOO�KDYHWR�EH�VSHQW�DQQXDOO\�IRU�QRQ�FRPSOLDQFH�LQ�FDVH�RI�EXVLQHVV�DV�XVXDO�VFHQDULR��7KDW�VXP�ZRXOG�MXVWLI\LQYHVWLQJ�LQ�GLIIHUHQW�HQHUJ\�VWUDWHJLHV�WKDW�ZRXOG�UHGXFH�*+*�HPLVVLRQV��LQ�SRZHU�JHQHUDWLQJ�VHFWRUDQG�RWKHU�VHFWRUV�
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)LJXUH��� ([SHFWHG�FRVW�RI�QRQ�FRPSOLDQFH�WR�WKH�.\RWR�WDUJHW��7KH�VSUHDG�LV�EHWZHHQ�WKH�PLQLPDO�H[SHFWHG�PDUNHW�SULFH�RI&2��FHUWLILFDWHV��DQG�WKH�H[SHFWHG�DYHUDJH�DEDWHPHQW�SULFH��DV�IRUHFDVWHG�E\�2(&'�>��@

&21&/86,216
,Q�FDVH�RI�EXVLQHVV�DV�XVXDO�HQHUJ\�V\VWHP�GHYHORSPHQW�LQ�&URDWLD��WKH�.\RWR�SURWRFRO�WDUJHWOHYHO�ZLOO�EH�EUHDFKHG�LQ�������,I� WKH�*+*�HPLVVLRQ�DEDWHPHQW�VWUDWHJ\�FRQFHQWUDWHV�H[FOXVLYHO\�RQHOHFWULFLW\�JHQHUDWLRQ�LW�ZRXOG�EH�SRVVLEOH�WR�GHOD\�WKH�EUHDFK�XQWLO������RQO\�E\�YHU\�KLJK�FRVW��ZKHQHYHQ�ZLWKRXW�DQ\� IRVVLO� IXHO�XVH� LQ�HOHFWULFLW\�JHQHUDWLRQ� WKH�&2� HPLVVLRQV�ZLOO� EH�KLJKHU� WKDQ� WKH.\RWR�SURWRFRO�WDUJHW�DFFHSWHG�E\�&URDWLD��7KHUHIRUH�� LW�LV�FOHDU�WKDW�&URDWLD�ZLOO�QHHG�D�QHZ�HQHUJ\VWUDWHJ\�LI�LW�VHULRXVO\�DLPV�DW�VDWLVI\LQJ�WKH�81�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH�DQG�WKH.\RWR� SURWRFRO� DQG� UHGXFLQJ� WKH� FRVW� RI� QRQ�FRPSOLDQFH�� 7KDW� FRVW� DYRLGDQFH� ZRXOG� VLJQLILFDQWO\MXVWLI\� PDQ\� GLIIHUHQW� PHDVXUHV� RI� LQFUHDVLQJ� HIILFLHQF\� RI� HQHUJ\� XVH�� HVSHFLDOO\� LQ� LQGXVWU\� DQGVSDFH�KHDWLQJ��,W�FRXOG�DOVR�MXVWLI\�ODUJHU�LQYHVWPHQW�LQWR�UHQHZDEOH�HQHUJ\�VRXUFHV�

/,7(5$785(
��� 81�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH�VLWH��KWWS���ZZZ�XQIFFF�GH�
��� 3URFHHGLQJV�RI�WKH��WK�IRUXP��'DQ�HQHUJLMH�X�+UYDWVNRM��%XGXüQRVW�HQHUJHWLNH�QDNRQ�.\RWD���&URDWLDQ�(QHUJ\�6RFLHW\�+('���=DJUHE�����
��� 6XþLü��+UYRMH� HW� DO���(PLVVLRQ� ,QYHQWRU\� DQG�5HODWHG�$FWLYLWLHV��81'3�*()�SURMHFW�� (QDEOLQJ�&URDWLD� WR� SUHSDUH� LWV)LUVW�1DWLRQDO�&RPPXQLFDWLRQ�LQ�5HVSRQVH�WR�LWV�&RPPLWPHQWV�WR�WKH�81)&&&��&52����*����(NRQHUJ��=DJUHE������
��� *UDQLü��*RUDQ�HW�DO���6WUDWHJLMD�HQHUJHWVNRJ� UD]YLWND�5HSXEOLNH�+UYDWVNH��0LQLVWU\�RI�(FRQRP\��5HSXEOLF� RI�&URDWLD�=DJUHE�����
��� *UDQLü��*RUDQ�HW�DO���5D]YLWDN�HOHNWURHQHUJHWVNRJ�VXVWDYD�+UYDWVNH�GR�������JRGLQH��(QHUJ\�,QVWLWXWH��+UYRMH�3RåDU��=DJUHE�����
��� %XVLQHVV�&HQWUDO�(XURSH�VWDWLVWLFDO�GDWDEDVH��KWWS���ZZZ�EFHPDJ�FRP�
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��� .ROHJD��9HVQD� HW� DO���.8(1� ]JUDGD�� SURJUDP� HQHUJHWVNH� HILNDVQRVWL� X� ]JUDGDUVWYX��(QHUJ\� ,QVWLWXWH� �+UYRMH� 3RåDU��=DJUHE�����
��� 3HãXW��'DPLU�HW�DO���3OLQFUR��SURJUDP�SOLQLILNDFLMH�+UYDWVNH��(QHUJ\�,QVWLWXWH��+UYRMH�3RåDU���=DJUHE�����
��� 9XN��%UDQNR�HW�DO���(QHUJ\�LQ�&URDWLD��$QQXDO�(QHUJ\�5HSRUW��0LQLVWU\�RI�(FRQRP\��5HSXEOLF�RI�&URDWLD��=DJUHE�����
���� *UDQLü��*RUDQ�HW�DO���1DFLRQDOQL�HQHUJHWVNL�SURJUDPL��(QHUJ\�,QVWLWXWH��+UYRMH�3RåDU���=DJUHE�����
���� -XUHWLü��)UDQMR��*UDGXDWLRQ�WKHVLV��)6%��=DJUHE�����
���� 2(&'�VWXG\�³0HHWLQJ�WKH�.\RWR�WDUJHWV´��&20�(19�(32&�&3(������������
���� 7KH�(FRQRPLVW��*UHHQKRXVH�JDVHV���&RVW�IUHH��-DQXDU\���������
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