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7KH� WZR� ELJ� RSSRUWXQLWLHV�� ZH� KDYH� WRGD\� DUH� WKDW� RI� WKH� SHUPHDWLRQ� RI� GLJLWDO�
WHFKQRORJLHV�DQG�WKH�JUHHQ�WUDQVLWLRQ��'LJLWDO�WHFKQRORJLHV��VXFK�DV�$,�0/��ELJ�GDWD��
TXDQWXP�FRPSXWLQJ��DPRQJVW� RWKHUV�DUH�VHFWRU�DJQRVWLF�� DQG�ZLOO� JLYH� ULVH� WR�QHZ�
EXVLQHVV�PRGHOV�DQG�XVH�FDVHV��'LJLWDO�WHFKQRORJLHV�KROG�WKH�SURPLVH�RI�LQFUHDVLQJ�
SURGXFWLYLW\�DQG�HIILFLHQF\��$�MXVW�HQHUJ\�WUDQVLWLRQ�FDQ�KHOS�FUHDWH�QHZ�MREV��SUHVHUYH�
RXU�HFRV\VWHPV��DQG�VDYH�XV�IURP�WKH�ZRUVW�HIIHFWV�RI�FOLPDWH�FKDQJH��� 
 
$QG�,QGLD�VWDQGV�SRLVHG�WR�FDSLWDOLVH�RQ�WKHVH�WUHQGV��,QGLD¶V�DSSURDFK�WR�WHFKQRORJ\�
KDV�EHHQ�WR�OHYHUDJH�WHFK�WR�QDUURZ�LQHTXDOLWLHV��UDWKHU�WKDQ�ZLGHQ�WKHP��:H�KDYH�
VHHQ�WKLV�LQ�WKH�FDVH�RI�RXU�GLJLWDO�SXEOLF�LQIUDVWUXFWXUH��ZKLFK�KHOSHG�XV�PDNH�GHFDGHV�
ZRUWK�RI�SURJUHVV�LQ�ILQDQFLDO�LQFOXVLRQ�LQ�MXVW�D�IHZ�\HDUV��2U�KRZ�LW�KHOSHG�XV�UROORXW�
��EQ��GRVHV�RI� WKH�&29,'����YDFFLQH��7KH�JRYHUQPHQW� LV�DOVR�DFWLYHO\� ORRNLQJ�DW�
IXWXULVWLF� WHFKQRORJLHV� WKDW� FDQ� EH� OHYHUDJHG� LQ� JRYHUQPHQW� SURJUDPPHV� DQG�
VFKHPHV�� 
 
:H�KDYH�RXU�H\H�VHW�RQ�WKH�IXWXUH��)RU�LQVWDQFH��WDNH�WKH�,QGLD�$UWLILFLDO�,QWHOOLJHQFH�
�$,��0LVVLRQ��ZLWK��������FURUHV�DOORFDWHG��RU�WKH�1DWLRQDO�4XDQWXP�0LVVLRQ�ZLWK������
FURUHV�DOORFDWHG��6HPLFRQGXFWRUV� WRGD\�DUH�HVVHQWLDO� WR� WKH�HFRQRPLF�VHFXULW\�RI�D�
FRXQWU\��7KH�,QGLD�6HPLFRQGXFWRU�0LVVLRQ�ZLWK�RXWOD\V�RI�5V���������FURUHV��LV�D�KXJH�
VWHS�LQ�WKLV�GLUHFWLRQ��7KHVH�PLVVLRQV�ZLOO�HQDEOH�,QGLD�WR�WHFKQRORJLFDOO\�OHDSIURJ�DQG�
SOD\�DQ�LQWHJUDO�UROH�LQ�DFFHOHUDWLQJ��WKH�SDFH�RI�RXU�HFRQRPLF�JURZWK�WR�EHFRPH�D�����
WULOOLRQ�HFRQRP\�LQ�WKH�$PULW�.DDO��DV�HQYLVDJHG�E\�30�0RGL�� 
 
,Q� WKH�SDVW��ZH�KDYH�VHHQ�KRZ�JHRSROLWLFDO�HYHQWV�KDYH� OHG� WR�VXVWDLQHG�VSLNHV� LQ�
HQHUJ\�SULFHV��SDUWLFXODUO\�RLO�DQG�JDV��,QGLD�EHLQJ�DQ�RLO�GHSHQGHQW�FRXQWU\��KDV�VHHQ�
VSLNHV� LQ� LQIODWLRQ�� FXUUHQW� DFFRXQW� GHILFLWV�� DQG� ILVFDO� GHILFLWV� �ZKHQ� SULFHV� ZHUH�
FRQWUROOHG��ZKHQ�RLO�SULFHV�ULVH��)XUWKHUPRUH��,QGLD¶V�FUXGH�RLO�LPSRUWV�VWRRG�DW�a������
ELOOLRQ�LQ�)<����DFFRXQWLQJ�IRU�����RI�RXU�LPSRUW�ELOO��3HULRGV�RI�ULVLQJ�RLO�SULFHV�QRW�
RQO\�OHDG�WR�LQIODWLRQ��EXW�DOVR�OHDG�WR�YRODWLOLW\�LQ�WKH�YDOXH�RI�WKH�5XSHH�� 
 
:H�KDYH�PDGH�VLJQLILFDQW�VWULGHV�LQ�LQFUHDVLQJ�WKH�PL[�RI�UHQHZDEOHV�LQ�RXU�HOHFWULF�
LQVWDOOHG�FDSDFLW\��DQG�E\������� WKLV�PL[�ZLOO� ULVH�HYHQ�IXUWKHU��+RZHYHU�� LQ�RUGHU� WR�
DGGUHVV�HPLVVLRQV�IURP�WKH�LQGXVWULDO�DQG�WUDQVSRUW�VHFWRUV��GLIIHUHQW�VWUDWHJLHV�ZHUH�
UHTXLUHG�� )XUWKHUPRUH�� HFRQRPLF� VHFXULW\� ZDV� DOVR� KLJK� RQ� WKH� DJHQGD�� :LWK�
JHRSROLWLFDO� HYHQWV� GLFWDWLQJ� WKH� SULFH� RI� HQHUJ\�� RXU� VWUDWHJ\� KDG� WR� HQVXUH� WKH�
UHVLOLHQFH�RI�RXU�HFRQRP\�WR�VXFK�VKRFNV�� 
 
,W�LV�LQ�WKLV�FRQWH[W�WKDW�,QGLD�ODXQFKHG�WKH�*UHHQ�+\GURJHQ�0LVVLRQ�ZLWK�DQ�RXWOD\�RI�
5V���������FURUHV��*UHHQ�K\GURJHQ�KDV�WKH�SRWHQWLDO�WR�DGGUHVV�HPLVVLRQV�IURP�ERWK�
WKH�LQGXVWULDO�DQG�WUDQVSRUW�VHFWRUV��ZKLOH�DOVR�HQKDQFLQJ�,QGLD¶V�HFRQRPLF�VHFXULW\��
SXWWLQJ�XV�RQ�WKH�SDWK�RI�HQHUJ\�LQGHSHQGHQFH�� 
 
2XU� VWUDWHJ\� WR� GHFDUERQLVH� WKH� WUDQVSRUW� VHFWRU� LV� UHDOLVWLF� DQG� SUDJPDWLF� ±� ZH�
UHFRJQLVH�WKH�UROH�YDULRXV�WHFKQRORJLHV�ZLOO�KDYH�WR�SOD\��$SDUW�IURP�*+���ZH�DUH�DOVR�
SRVLWLRQLQJ� ,QGLD� DV� D� KXE� IRU� HOHFWULF� YHKLFOHV� �(9V���:KHWKHU� LW� LV� WKH�3URGXFWLRQ�
/LQNHG�,QFHQWLYH��3/,��IRU�DGYDQFHG�FKHPLVWU\�FHOO��$&&��EDWWHULHV�ZLWK�RXWOD\V�RI�5V��



�������FURUHV��RU�3/,�IRU�$GYDQFHG�$XWRPRWLYH�7HFKQRORJ\��ZLWK�RXWOD\V�RI�5V���������
FURUHV�� WKH� HQWLUH� (9� HFRV\VWHP� LV� EHLQJ� DGGUHVVHG�� 5HFHQWO\�� PDQXIDFWXULQJ� RI�
HOHFWULF�IRXU�ZKHHOHUV�KDV�DOVR�EHHQ�ERRVWHG��ZLWK�JOREDO�PDQXIDFWXUHUV�LQFHQWLYLVHG�
WR�VHWXS�ORFDO�PDQXIDFWXULQJ��7KH�H[SHULHQFH�LQ�DJJUHJDWLQJ�GHPDQG�WR�GULYH�GRZQ�
SULFHV��DV�LQ�WKH�FDVH�RI�/('V��ZDV�DOVR�DGDSWHG�IRU�SXEOLF�WUDQVSRUW��8QGHU�WKH�*&&�
PRGHO��GLVFRYHUHG�SULFHV�RI�HOHFWULF�EXVHV�ZHUH�IRXQG�WR�EH�ORZHU�WKDQ�WKRVH�RI�GLHVHO�
EXVHV��%DVHG�RQ�WKH�VXFFHVV�RI�WKH�HDUO\�PRGHOV��WKH�30�H%XV�6HZD�VFKHPH�KDV�
EHHQ� UROOHG� RXW�� ZLWK� DOORFDWLRQV� RI� 5V�� ������� FURUHV�� ������� HOHFWULF� EXVHV� DUH�
WDUJHWHG�WR�EH�UROOHG�RXW�RYHU�����FLWLHV��ZLWK�DGHTXDWH�SD\PHQW�VHFXULW\�PHFKDQLVPV��
7DNHQ�WRJHWKHU�� WKHVH�PRYHV�ZLOO�PDNH�,QGLD�D�JOREDO�FKDPSLRQ� LQ�DGRSWLRQ�RI�(9V�
DQG�(9�PDQXIDFWXULQJ��VHUYLQJ�QRW�MXVW�GRPHVWLF��EXW�DOVR�JOREDO�PDUNHWV�� 
 
6WURQJ�IRXQGDWLRQV�KDYH�EHHQ�VHW�IRU�,QGLD�WR�WHFKQRORJLFDOO\�OHDSIURJ��7R�PDNH�WKLV�D�
UHDOLW\�� ZH� DUH� GHYLVLQJ� VWUDWHJLHV� WR� ERRVW� RXU� 5	'� H[SHQGLWXUH� DV� D��� RI� *'3��
&XUUHQWO\�� RXU� H[SHQGLWXUH� LV� EHKLQG� FRXQWULHV� WKDW� DUH� DKHDG�RQ� WKH� WHFKQRORJLFDO�
FXUYH��$QG�LQ�WKHVH�FRXQWULHV��PRVW�RI�WKH�5	'�H[SHQGLWXUH�FRPHV�IURP�WKH�SULYDWH�
VHFWRU��ZLWK�WKH�JRYHUQPHQW�SOD\LQJ�DQ�HQDEOLQJ�UROH��6R��LW�LV�WKH�SULYDWH�VHFWRU�WKDW�
PXVW�WDNH�WKH�OHDG��&RUSRUDWHV�DQG�VWDUWXSV�PXVW�SDUWQHU�ZLWK�DFDGHPLF�DQG�UHVHDUFK�
LQVWLWXWHV�WR�GULYH�WKH�5	'�DJHQGD��5HFRJQLVLQJ�WKH�QHHG�IRU�ORQJ�WHUP�IXQGLQJ��5V����
ODNK�FURUHV�IRU�5	'�ZDV�DQQRXQFHG�LQ�WKH�LQWHULP�EXGJHW��,QGLD¶V�VWDUWXSV��FRUSRUDWHV��
DQG� UHVHDUFK� LQVWLWXWHV� PXVW� FRPH� WRJHWKHU� WR� OHYHUDJH� WKHVH� IXQGV�� :KLOH� WKLV�
DGGUHVVHV�WKH�IXQGLQJ�JDS��ZH�PXVW�FRQWLQXH�WR�ZRUN�WR�EULGJH�WKH�PDQSRZHU�JDS��
)LUVW��ZH�PXVW� LPSURYH�HGXFDWLRQDO�RXWFRPHV�DW� WKH�VFKRRO� OHYHO� LQ�PLVVLRQ�PRGH��
(QVXULQJ�FXUULFXOD�DUH�XS�WR�GDWH��DQG�GHVLJQHG�LQ�FRQVXOWDWLRQ�LQ�LQGXVWU\�LV�DQRWKHU�
DUHD�� 0DNLQJ� UHVHDUFK� D� PRUH� DWWUDFWLYH� FDUHHU� RSWLRQ� WKURXJK� EHWWHU� SD\� LQ�
SURJUHVVLRQ� LQ� JRYHUQPHQW� MREV� LV� RQH� DYHQXH�� 5DLVLQJ� 3K'� VWLSHQGV� LQ� SXEOLF�
XQLYHUVLWLHV�DQRWKHU��$WWUDFWLQJ�JOREDO�VFLHQWLVWV�WR�,QGLD�RU�WDSSLQJ�LQWR�RXU�GLDVSRUD�
DUH�IXUWKHU�DYHQXHV�WR�SXUVXH�� 
 
2Q�WHFKQRORJ\��,QGLD�KDV�WLOO�UHFHQWO\��SOD\HG�FDWFKXS��+RZHYHU��ZH�DUH�QRZ�SRLVHG�WR�
FDSLWDOLVH� RQ� WKHVH� JOREDO� VKLIWV� DQG� HPHUJH� DV� D� WHFKQRORJLFDO� OHDGHU�� 6WURQJ�
IRXQGDWLRQV�KDYH�EHHQ�VHW��DQG�EDFNHG�E\�VWURQJ�SROLWLFDO�ZLOO��WKHUH�LV�HYHU\�UHDVRQ�
WR�EHOLHYH�WKDW�ZH�ZLOO�VXFFHHG�� 
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