
� ��

�
�
�
�

�
&DUSRSKLOXV��&ROHRSWHUD��1LWLGXOLGDH��RI�1HZ�=HDODQG�ZLWK�
QRWHV�RQ�$XVWUDOLDQ�VSHFLHV�
�
�
�
�
5LFKDUG�$��%��/HVFKHQ�
/DQGFDUH�5HVHDUFK�
3ULYDWH�%DJ��������
$XFNODQG��1HZ�=HDODQG�
OHVFKHQU#ODQGFDUHUHVHDUFK�FR�Q]�

�
-RKQ�:��0��0DUULV�
%LR�3URWHFWLRQ�DQG�(FRORJ\�'LYLVLRQ�
3��2��%R[�����/LQFROQ�8QLYHUVLW\��
1HZ�=HDODQG�

�
�
�
�
�
/DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW��/&���������
�
�
�
35(3$5('�)25��
0$)��&RQWUDFW�)0$�����
�
�
�
�
�
'$7(��-XQH�������UHYLVHG�-XO\�������
�



� ��

�
�
5HYLHZHG�E\�� � � � � $SSURYHG�IRU�UHOHDVH�E\��
�
�
�
�
�
'U�7UHYRU�&URVE\� � � � 'DYH�&KRTXHQRW�
3URJUDPPH�/HDGHU� � � � 6FLHQFH�0DQDJHU�
,QYHUWHEUDWH�%LRV\VWHPDWLFV� � � %LRGLYHUVLW\�DQG�(FRV\VWHP�3URFHVVHV�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��/DQGFDUH�5HVHDUFK�1HZ�=HDODQG�/WG������
1R�SDUW�RI�WKLV�ZRUN�FRYHUHG�E\�FRS\ULJKW�PD\�EH�UHSURGXFHG�RU�FRSLHG�LQ�DQ\�IRUP�
RU� E\� DQ\� PHDQV� �JUDSKLF�� HOHFWURQLF� RU� PHFKDQLFDO�� LQFOXGLQJ� SKRWRFRS\LQJ��
UHFRUGLQJ�� WDSLQJ�� LQIRUPDWLRQ� UHWULHYDO� V\VWHPV�� RU� RWKHUZLVH�� ZLWKRXW� WKH� ZULWWHQ�
SHUPLVVLRQ�RI�WKH�SXEOLVKHU��
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$EVWUDFW�
�
7KHUH�DUH�DSSUR[LPDWHO\�����VSHFLHV�RI�&DUSRSKLOXV�LQ�WKH�ZRUOG��RI�ZKLFK�VHYHUDO�KDYH�
EHFRPH�HVWDEOLVKHG�WKURXJK�WKH�WUDGH�URXWHV�DQG�DUH�FRQVLGHUHG�HFRQRPLF�SHVWV���:H�FRYHU����
VSHFLHV�RI�&DUSRSKLOXV�WKDW�DUH�HVWDEOLVKHG��&��GDYLGVRQL��&��GLPLGLDWXV��&��JDYHQL��&��
KHPLSWHUXV��&��OLJQHXV��&��PDUJLQHOOXV��RU�UHJXODUO\�LQWHUFHSWHG��&��PDFXODWXV��&��PXWLODWXV��
&��REVROHWXV��&��RFXODWXV��&��WUXQFDWXV��LQ�1HZ�=HDODQG���%DVHG�RQ�PDWHULDO�H[DPLQHG�DOO�EXW�
&��OLJQHXV�DQG�&��RFXODWXV�KDYH�EHHQ�UHSRUWHG�LQ�$XVWUDOLD���7KH�VSHFLHV�DUH�NH\HG�EDVHG�RQ�
DGXOW�FKDUDFWHUV��DQG�SURYLGHG�ZLWK�DGXOW�GLDJQRVHV��GLVWULEXWLRQ�DQG�KRVW�LQIRUPDWLRQ��DQG�
WKHLU�ELRORJLFDO�VWDWXV�LQ�1HZ�=HDODQG��7KH�WD[RQRPLF�VWDWXV�RI�&��PDFXODWXV�DQG�&��RFXODWXV�
DUH�TXHVWLRQDEOH��DQG�WKH�LGHQWLW\�RI�$XVWUDOLDQ�VSHFLHV�&��SODQDWXV�UHTXLUHV�H[DPLQDWLRQ�RI�
W\SH�PDWHULDO�RI�WKDW�VSHFLHV��DQG�RI�&��DWWHULPXV��DQG�&��EDNHZHOOL��$�VSHFLPHQ�GDWDEDVH�RI�
RYHU�����HQWULHV�RI�WKH�1HZ�=HDODQG�HVWDEOLVKHG�VSHFLHV��LQFOXGLQJ�WKRVH�RQ�WKH�.HUPHGHF�
,VODQGV��LV�SURYLGHG�DV�VXSSOHPHQWDU\�LQIRUPDWLRQ��
�
�
��� ,QWURGXFWLRQ�
�
&DUSRSKLOXV�6WHSKHQV�������LV�D�ZRUOGZLGH�JHQXV�RI�QLWLGXOLG�EHHWOH��DQG�LV�RQH�RI�WZR�
JHQHUD��WKH�RWKHU�LV�8URSKRUXV�0XUUD\��������LQ�$XVWUDOLD�DQG�1HZ�=HDODQG�LQ�WKH�WULEH�
&DUSRSKLOLQL��&DUSRSKLOLQDH���GHILQHG�E\�KDYLQJ�DQ�H[WHUQDO�EXWWRQ�OLNH���WK�WHUJLWH�RI�WKH�
PDOH��/LNH�DOO�PHPEHUV�RI�WKH�VXEIDPLO\��WKHVH�KDYH�DQ�DHGHDJXV�ZLWK�D�GHHSO\�ELOREHG�
WHJPHQ��.LUHMWVKXN���������7KH�FODVVLILFDWLRQ�RI�&DUSRSKLOXV�LV�FRQIXVLQJ�EHFDXVH�WKHUH�LV�QR�
JOREDO�WUHDWPHQW�RI�WKH�JURXS��DSDUW�IURP�WKH�ZRUOG�FDWDORJXH�RI�WKH�WKHQ�����NQRZQ�VSHFLHV�
E\�:LOOLDPV�HW�DO�����������7KHUH�DUH�VL[�VXEJHQHUD�LQ�WKH�3DODHDUFWLF��-HOLQHN��������EXW�QRW�
DOO�VSHFLHV�KDYH�EHHQ�SODFHG�LQWR�WKHVH�JURXSLQJV���7KHUH�DUH�VHYHUDO�NH\V�DYDLODEOH�IRU�
UHJLRQDO�&DUSRSKLOXV��H�J���8QLWHG�6WDWHV��&RQQHOO�������(XURSH��$XGLVLR�������5XVVLD��
.LUHMWVKXN�������0LFURQHVLD��*LOORJO\������±�VHH�$SSHQGL[����DQG�LGHQWLILFDWLRQ�SDJHV�
SRVWHG�RQ�WKH�,QWHUQHW�IRU�D�IHZ�VSHFLHV���7KHVH�DUH�RI�OLPLWHG�XVH�IRU�LGHQWLI\LQJ�WKH�1HZ�
=HDODQG�DQG�$XVWUDOLDQ�IDXQDV��PDLQO\�EHFDXVH�WKH�VSUHDG�RI�FRPPHUFH�KDV�LQWURGXFHG�QHZ�
VSHFLHV�WR�WKHVH�DUHDV�DQG�WKH�WD[RQRP\�DQG�LGHQWLILFDWLRQ�RI�VRPH�JURXSV�FDQ�EH�YHU\�
GLIILFXOW���1HZ�=HDODQG�KDV�QR�QDWLYH�VSHFLHV�RI�&DUSRSKLOXV��RWKHU�WKDQ�WZR�ZLGHVSUHDG�
3DFLILF�VSHFLHV�SUHVHQW�RQ�WKH�UHPRWH�.HUPDGHF�,VODQGV����

0RVW�VSHFLHV�DUH�DVVRFLDWHG�ZLWK�ULSH��URWWHQ��DQG�GULHG�IUXLWV�DQG�YHJHWDEOHV��EXW�
EHFDXVH�&DUSRSKLOXV�VSHFLHV�DUH�NQRZQ�WR�DWWDFN�KHDOWK\�IUXLWV�DQG�WUDQVPLW�\HDVW�DQG�
EDFWHULDO�SDWKRJHQV��WKH\�DUH�UHJDUGHG�DV�LPSRUWDQW�SHVWV�RI�IUXLW�LQGXVWULHV���+RVW�DQG�RWKHU�
ELRORJLFDO�LQIRUPDWLRQ�IRU�1HZ�=HDODQG�VSHFLHV�KDV�EHHQ�FRYHUHG�SUHYLRXVO\�E\�$UFKLEDOG�
DQG�&KDOPHUV��������LQ�WKHLU�UHYLHZ�RI�VWRUHG�SURGXFW�&ROHRSWHUD�PDLQO\�FRQWDLQHG�LQ�UHSRUWV�
E\�.HDOO���������0DQVRQ�DQG�:DUG��������DQG�5LFKDUGVRQ����������5HFRUGV�LQFOXGHG�LQ�
$UFKLEDOG�DQG�&KDOPHUV��������PD\�EH�EDVHG��LQ�SDUW��RQ�PLVLGHQWLILFDWLRQV��VHH�VSHFLHV�
HQWULHV���DQG�ZH�KDYH�QRW�EHHQ�DEOH�WR�ORFDWH�DOO�RI�WKH�VSHFLPHQV�WKH\�XVHG�LQ�WKHLU�VWXG\���
.XVFKHO��������LQFOXGHG�GDWD�IRU�VSHFLHV�RFFXUULQJ�LQ�WKH�VXEXUE�RI�/\QILHOG��$XFNODQG��

+HUH�ZH�FRYHU�WKH�LQWURGXFHG�DQG�LQWHUFHSWHG�VSHFLHV�RI�&DUSRSKLOXV�RI�1HZ�=HDODQG�
DQG�LQFOXGH�D�NH\�DQG�GLDJQRVWLF�GHVFULSWLRQV�IRU�WKH����VSHFLHV���$�OLVW�RI�LPSRUWDQW�SDSHUV�LV�
SURYLGHG�LQ�$SSHQGL[���DQG�D�OLVW�RI�$XVWUDOLDQ�VSHFLHV�LV�SURYLGHG�LQ�$SSHQGL[�����$�
FRPSOHWH�VSHFLPHQ�GDWDEDVH�RI�WKH�HVWDEOLVKHG�1HZ�=HDODQG�VSHFLHV��LQFOXGLQJ�WKH�.HUPDGHF�
,VODQGV��LV�DYDLODEOH�DV�VXSSOHPHQWDU\�GDWD��33,1�GDWD�DUH�QRW�LQFOXGHG�LQ�WKLV����7KHUH�DUH�
RYHU�����HQWULHV�LQ�WKH�GDWDEDVH�DQG�DOO�RI�WKH�1=$&�VSHFLPHQV�KDYH�EHHQ�EDU�FRGHG�IRU�
UDSLG�LQIRUPDWLRQ�DFFHVV��
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7KHUH�DUH�QR�HQGHPLF�VSHFLHV�WR�1HZ�=HDODQG��H[FHSW��SRVVLEO\��WKH�WZR�ZLGHVSUHDG�
3DFLILF�VSHFLHV�&��RFXODWXV�DQG�&��PDFXODWXV�SUHVHQW�RQ�WKH�GLVWDQW�.HUPDGHF�,VODQGV���
(VWDEOLVKHG�VSHFLHV�DUH�GHILQHG�DV�WKRVH�ZKLFK�KDYH�UHSURGXFHG�VXFFHVVIXOO\�LQ�1HZ�=HDODQG�
RYHU�D�QXPEHU�RI�\HDUV�DQG�DUH�W\SLFDOO\�UHSUHVHQWHG�LQ�PXVHXP�FROOHFWLRQV�E\�PXOWLSOH�E\�
PXOWLSOH�FROOHFWLRQV�IURP�PDLQODQG�1HZ�=HDODQG���7KHVH�HVWDEOLVKHG�VSHFLHV�PD\�EH�
ZLGHVSUHDG�EXW�PD\�DOVR�EH�VRPHZKDW�ORFDOLVHG�WR�PDMRU�IUXLW�SURGXFWLRQ�DUHDV�VXFK�DV�
0DUOERURXJK�RU�1HVORQ���,QWHUFHSWHG��QRQ�HVWDEOLVKHG��VSHFLHV�DUH�WKRVH�WKDW�KDYH�EHHQ�
UHJXODUO\�FDSWXUHG�DW�WKH�ERUGHU�EXW�KDYH�QRW�EHHQ�FROOHFWHG�UHSHDWHGO\�LQ�PDLQODQG�1HZ�
=HDODQG����

7KLV�VWXG\�ZDV�QRW�FRPSOHWHG�EHFDXVH�RI�IRUHVHHQ�DQG�XQH[SHFWHG�UHDVRQV���7KH�
SURMHFW�ZDV�RULJLQDOO\�SURSRVHG�DV�D���\HDU�VWXG\�WR�LQFOXGH�$XVWUDOLDQ�DQG�1HZ�=HDODQG�
VSHFLHV��EXW�ZDV�UHGXFHG�WR�D���\HDU�VWXG\��DW�WKDW�SRLQW�WKH�LQYHVWLJDWRUV�DJUHHG�WR�GLVUHJDUG�
ODUYDO�VWXGLHV����7KH�SUREOHP�ZLWK�WKH�LGHQWLILFDWLRQ�RI�&DUSRSKLOXV�ZDV�JUHDWO\�XQGHU�
HVWLPDWHG��DQG�KDG�RQO\�EHFRPH�DSSDUHQW�WKURXJK�FDUHIXO�H[DPLQDWLRQ�RI�WKH�DYDLODEOH�
VSHFLPHQV�E\�WKH�0LOHVWRQH����$SULO�������ZKHQ�ZH�KDG�REWDLQHG�DSSUR[LPDWHO\������
VSHFLPHQV���:H�KDYH�JRQH�WKURXJK�DERXW�����RI�WKH�1HZ�=HDODQG�PDWHULDO�DQG�����RI�WKH�
$XVWUDOLDQ�PDWHULDO�DQG�SURSRVHG�WR�UHVWULFW�WKH�VWXG\�WR�WKH�1HZ�=HDODQG�WD[D��

$�QHFHVVDU\�H[WHQVLRQ�RI�WKLV�VWXG\�ZRXOG�EH�WR�VWXG\�WKH�$XVWUDOLDQ�VSHFLHV��ZKLFK�
UHTXLUHV�LGHQWLILFDWLRQ�RI�VLJQLILFDQWO\�PRUH�PXVHXP�PDWHULDO�WKDQ�WKDW�KHOG�LQ�1HZ�=HDODQG�
FROOHFWLRQV��DQG�H[DPLQDWLRQ�RI�W\SH�VSHFLPHQV��:H�DWWHPSWHG�WKLV�DW�WKH�RQVHW�RI�WKLV�VWXG\��
EXW�ZHUH�XQVXFFHVVIXO�GXH�WR�OLPLWHG�WLPH�IRU�WKH�SURMHFW���7KHUH�ZHUH������WRWDO�$XVWUDOLDQ�
VSHFLPHQV�ERUURZHG��DQG�ZH�HVWLPDWH�WKDW�DERXW�KDOI�DUH�XQLGHQWLILHG�DQG�WKRVH�WKDW�DUH�
LGHQWLILHG�UHTXLUH�YHULILFDWLRQ��LQFOXGLQJ�VRPH�LGHQWLILHG�E\�H[SHUWV�ZKR�KDYH�PL[HG�VSHFLHV�
LQ�WKHLU�LGHQWLILFDWLRQV���:H�KDYH�VXSSOLHG�LOOXVWUDWLRQV�IRU�$XVWUDOLDQ�VSHFLHV�WKDW�ZHUH�RQ�
ORDQ�WR�XV��DV�WKHVH�PD\�KHOS�ZLWK�WKH�LGHQWLILFDWLRQ�RI�WKH�VSHFLHV�LQ�$XVWUDODVLD��VHH�
$SSHQGL[������
� ,Q�WKH�GLDJQRVHV�DQG�GHVFULSWLRQV�RI�WKH�VSHFLHV��&URVE\�FRGHV�ZHUH�XVHG�IRU�
GLVWULEXWLRQ�LQ�1HZ�=HDODQG��&URVE\�HW�DO��������DV�IROORZV���1RUWK�,VODQG��1'���1RUWKODQG��
$.���$XFNODQG��:2�±�:DLNDWR��&/���&RURPDQGHO��%3�±�%D\�RI�3OHQW\��*%���*LVERUQH��+%�±�
+DZNHV�%D\��7.���7DUDQDNL��:,���:DQJDQXL��:1�±�:HOOLQJWRQ��6RXWK�,VODQG��11�±�1HOVRQ��
0%���0DUOERURXJK��.$�±�.DLNRXUD��0&�±�0LG�&DQWHUEXU\��6&�±�6RXWK�&DQWHUEXU\��2/�±�
2WDJR�/DNHV��6/�±�6RXWKODQG��'1�±�'XQHGLQ���+RVW�GDWD�ZHUH�WDNHQ�PDLQO\�IURP�PDWHULDO�ZH�
KDYH�LGHQWLILHG�DQG�DUH�GHULYHG�IURP�VSHFLPHQ�ODEHOV��EXW�ZH�OLVW�VRXUFHV�IRU�DGGLWLRQDO�
VRXUFHV���:H�DOVR�XVHG�WKH�3ODQW�3HVW�,QIRUPDWLRQ�1HWZRUN��33,1��'DWDEDVH��1HZ�=HDODQG�
0LQLVWU\�RI�$JULFXOWXUH�DQG�)RUHVWU\��IRU�VRPH�RI�WKH�KRVW�GDWD��

�
�

��� ([FOXGHG�VSHFLHV�
�
)RXU�VSHFLHV�ZHUH�UHSUHVHQWHG�LQ�0$)�FROOHFWLRQV�EXW�ZHUH�QRW�LQFOXGHG�LQ�WKH�NH\�DQG�WKH�
GHVFULSWLRQV�EHFDXVH�WKH\�ZHUH�QRW�UHJXODUO\�LQWHUFHSWHG�DQG�RU�WKH�LGHQWLILFDWLRQV�FRXOG�QRW�
EH�FRQILUPHG��7KHVH�DUH��

�
&DUSRSKLOXV�IUHHPDQL�'REVRQ��������)LJ������±���VSHFLPHQV��0$)�LQWHUFHSWLRQ�IURP�WKH�

8QLWHG�6WDWHV�RQ�JUDSHV�>LGHQWLILFDWLRQV�GXELRXV�DQG�PD\�EH�&��PXWLODWXV��VSHFLPHQV�
GDPDJHG�DQG�DUH�IHPDOHV��UHFRUGHG�IURP�$XVWUDOLD��'REVRQ������@���%ULHI�GHVFULSWLRQ��
GLVWULEXWLRQ�DQG�KRVW�OLVW�LQ�$XGLVR���������

�
&DUSRSKLOXV�IULYROXV�0XUUD\��������D�IXOO�DGXOW�LV�VKRZQ�LQ�)LJ������±���VSHFLPHQ��0$)�ILHOG�

FROOHFWLRQ�IURP�:DLUDUDSD�>LGHQWLILFDWLRQ�GLIILFXOW�DV�VSHFLPHQ�LV�WHQHUDO�DQG�SRVVLEO\�



� ��

PLVODEHOOHG��VSHFLHV�GHVFULEHG�IURP�$XVWUDOLD�DQG�LQWURGXFHG�WR�0LFURQHVLD@���%ULHI�
GHVFULSWLRQ�DQG�GLVWULEXWLRQ�LQ�*LOORJO\���������

�
&DUSRSKLOXV�OXJXEULV�0XUUD\��������)LJV���������±���VSHFLPHQ��0$)�LQWHUFHSWLRQ�IURP�WKH�

8QLWHG�6WDWHV�RQ�FKHUULHV�>HDVLO\�LGHQWLILHG�E\�WKH�KDELWXV�DQG�GHHS�IRYHD�RI�YHQWULWH���RI�
WKH�PDOH��GHVFULEHG�IURP�6RXWK�$PHULFD�DQG�VSUHDG�WKURXJKRXW�WKH�$PHULFDV�DQG�QRW�
UHFRUGHG�IURP�$XVWUDOLD@��%ULHI�GHVFULSWLRQ�DQG�GLVWULEXWLRQ�LQ�3DUVRQV���������

�
&DUSRSKLOXV�SODQDWXV�0XUUD\��������)LJ������±���VSHFLPHQ��0$)�LQWHUFHSWLRQ�IURP�$XVWUDOLD�

>GHVFULEHG�IURP�$XVWUDOLD��GLVWLQJXLVKHG�IURP�PRVW�VSHFLHV�E\�WKH�IODWWHQHG�GLVFV�RI�WKH�
SURQRWXP�DQG�HO\WUD��WD[RQRPLF�QDPH�UHTXLUHV�YDOLGDWLRQ@��

�
� ,QLWLDOO\�ZH�ZHUH�VHQW�D�OLVW�RI�DOO�WKH�VSHFLHV�RI�&DUSRSKLOXV�IURP�$XVWUDOLD��E\�5��
6WRUH\��7KUHH�VSHFLHV�QRW�RQ�WKDW�OLVW�KDYH�EHHQ�LQWHUFHSWHG�LQ�$XVWUDOLD��EXW�IXUWKHU�VWXG\�RI�
WKH�$XVWUDOLDQ�IDXQD�LV�QHFHVVDU\�WR�GHWHUPLQH�LI�WKH�VSHFLHV�DUH�HVWDEOLVKHG���7KHVH�DUH���&��
EUDFK\SWHUXV��6D\���������GHVFULEHG�IURP�1RUWK�$PHULFD��)LJ�������&��IODYLSHV�0XUUD\�������
�GHVFULEHG�IURP�,QGLD��)LJ�������DQG�&��REHVXV�0XUUD\��������GHVFULEHG�IURP�,QGLD��)LJ���������
�
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��� .H\�WR�VSHFLHV�
�
:KLOH�VRPH�&DUSRSKLOXV�VSHFLHV�DUH�GLVWLQFWLYH��RWKHUV�DUH�YHU\�GLIILFXOW�WR�LGHQWLI\��HYHQ�IRU�
VSHFLDOLVWV��)RU�H[DFW�GHWHUPLQDWLRQ�RI�VSHFLHV��LW�LV�UHFRPPHQGHG�WKDW�VHULHV�RI�VSHFLPHQV�DUH�
FROOHFWHG�IURP�WKH�VRXUFH�DQG�WKDW�PDOHV�DUH�GLVVHFWHG���6SHFLPHQV�VKRXOG�EH�PRXQWHG�VR�WKDW�
GRUVDO�DQG�YHQWUDO�VXUIDFHV�DUH�FOHDUO\�VHHQ�DQG�WKDW�WKH�K\SRPHURQ��PHVRYHQWULWH��DQG�
PHWDYHQWULWH�DUH�YLVLEOH���,I�VSHFLPHQV�FDQ�EH�UHDUHG��DOORZ�DGXOWV�WR�EH�IXOO\�GHYHORSHG�VR�
WKDW�FRORUDWLRQ�FDQ�EH�FOHDUO\�QRWHG���%HFDXVH�NH\�FKDUDFWHUV�OLNH�SXQFWDWLRQ�DQG�DQWHQQDO�
OHQJWK�PD\�YDU\�DPRQJ�VSHFLPHQV�DQG�VSHFLHV��LW�LV�FULWLFDO�WKDW�D�UHIHUHQFH�FROOHFWLRQ�LV�
DYDLODEOH�IRU�YDULDEOH�VSHFLHV�DQG�WKDW�D�JRRG�PLFURVFRSH�LV�DYDLODEOH�IRU�XVH���(O\WUDO�
FRORUDWLRQ�FDQ�EH�D�SUREOHP�ZKHQ�FRQIXVHG�ZLWK�WKH�GLIIHUHQW�FRORUDWLRQ�HIIHFWV�GXH�WR�ZLQJ�
IROGLQJ�EHQHDWK�WKH�HO\WURQ���0DOHV�FDQ�EH�GLVWLQJXLVKHG�IURP�IHPDOHV�E\�WKH�SUHVHQFH�RI�D�
PRUH�RU�OHVV�FLUFXODU�VXSSOHPHQWDU\�VHJPHQW�RQ�WKH�YHQWUDO�DEGRPLQDO�DSH[��)LJ�����������
/HQJWK�LV�PHDVXUHG�IURP�DQWHULRU�HGJH�RI�SURQRWXP�WR�SRVWHULRU�HGJH�RI�HO\WUD���7KRXJK�QR�
ORQJHU�LQFOXGHG�LQ�WKH�JHQXV�&DUSRSKLOXV��WKH�FORVHO\�UHODWHG�JHQXV�8URSKRUXV�LV�LQFOXGHG�LQ�
WKH�NH\��EHFDXVH�RQH�VSHFLHV�KDV�EHHQ�LQWURGXFHG�WR�1HZ�=HDODQG�DQG�$XVWUDOLD��
�
�
����� 7KUHH�DEGRPLQDO�WHUJLWHV�QRUPDOO\�H[SRVHG�LQ�GRUVDO�YLHZ��)LJ�������SURQRWDO�EHDG��

YLHZHG�ODWHUDOO\���î�DV�WKLFN�LQ�DSLFDO�ò�DV�EDVDO�ò��)LJ������ ���� �8URSKRUXV�KXPHUDOLV��
�
�� 7ZR�DEGRPLQDO�WHUJLWHV�QRUPDOO\�H[SRVHG�LQ�GRUVDO�YLHZ��)LJV��±����SURQRWDO�EHDG�QRW�

WKLFNHQHG�LQ�DSLFDO�ò��)LJV�������� ���������������������������������������������&DUSRSKLOXV�VSHFLHV����
�
��� 3URQRWXP�ZLWK�VLGHV�VWURQJO\�FXUYHG�EDVDOO\��SRVWHULRU�DQJOHV�VLQXDWH�EHIRUH�D�ZHOO�

GHYHORSHG�WRRWK��)LJ����� ���������������������������������������������������������������������������������������OLJQHXV�
�
�� 3URQRWXP�ZLWK�VLGHV�SDUDOOHO�WR�PRGHUDWHO\�FXUYHG�EDVDOO\��SRVWHULRU�DQJOHV�QRW�VLQXDWH�

DQG�ODFNLQJ�ZHOO�GHYHORSHG�WRRWK��)LJV��±����±�������������������������������������������������������������
�
��� 0HVRVWHUQDO�GLVF�VHSDUDWHG�IURP�VLGHV�E\�FDULQDH�REOLTXHO\�H[WHQGLQJ�IURP�DSH[�RI�

SURVWHUQXP�WR�PHVRFR[DH��)LJ����������������������������������������������������������������������������������������
�
�� 0HVRVWHUQDO�GLVF�ZLWKRXW�FDULQDH�DV�DERYH��)LJ����� ��������������������������������������������������������
�
��� (O\WUD�GLVWLQFWLYHO\�SDWWHUQHG�ZLWK�SDOH�KXPHUDO�DQG�DSLFDO�SDWFKHV��)LJ���� ��������������������

����������������������������������������������������������������������������������������������������������������������� �KHPLSWHUXV�
�
�� (O\WUD�ODFNLQJ�GLVWLQFWLYH�SDWWHUQ�DV�DERYH��)LJ�������KXPHUDO�DUHDV�VRPHWLPHV�IDLQWO\�

OLJKWHU� �������������������������������������������������������������������������������������������������������������� �REVROHWXV�
�
���� 0HWDYHQWULWH�ZLWK�D[LOODU\�VSDFH�ODUJH��D[LOODU\�OLQH�DOPRVW�VWUDLJKW��H[WHQGLQJ�IURP�WKH�

PHGLDQ�HGJH�RI�PHVRFR[DO�PDUJLQ�WR�PLGSRLQW�WR�SRVWHULRU� �RI�PHWHSLVWHUQDO�VXWXUH�
�)LJ�������SURQRWXP�ZLWK�GLVF�VKLQLQJ��SXQFWXUHV�VHSDUDWHG�E\�DW�OHDVW�RQH�GLDPHWHU��VHWDH�
VKRUW��VSDUVH�DQG�DSSUHVVHG��)LJ���� ������������������������������������������������������������� �PDUJLQHOOXV�

�
�� 0HWDYHQWULWH�ZLWK�D[LOODU\�VSDFH�VPDOOHU��D[LOODU\�OLQH�FXUYHG��H[WHQGLQJ�IURP�DERXW�

PLGSRLQW�RI�PHVRFR[DO�PDUJLQ�WR�DW�PRVW�PLGSRLQW�RI�PHWHSLVWHUQDO�VXWXUH��)LJ�����������
SURQRWXP�ZLWK�GLVF�VKLQLQJ�WR�GXOO��SXQFWXUHV�XVXDOO\�VHSDUDWHG�E\�OHVV�WKDQ�RQH�
GLDPHWHU��VHWDH�ORQJHU��PRGHUDWHO\�GHQVH�DQG�GHFXPEHQW� �����������������������������������������������
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��� 3URVWHUQXP�GHQVHO\�WR�ZHDNO\�SXQFWDWH�DQG�K\SRPHURQ�PRGHUDWHO\�WR�GHQVHO\�SXQFWDWH��
SXQFWXUHV�GHHSO\�LPSUHVVHG��HGJHV�GLVWLQFW��)LJV���������������������������������������������������������

�
�� 3URVWHUQXP�VPRRWK�WR�JUDQXODWH��ZLWK�DW�PRVW�VFDWWHUHG�SXQFWXUHV��K\SRPHURQ�VPRRWK�WR�

JUDQXODWH����������������������������������������������������������������������������������������������������������������������������
�
��� +\SRPHURQ�GHQVHO\�SXQFWDWH��)LJ�������SXQFWXUHV�GHHSO\�LPSUHVVHG��HGJHV�GLVWLQFW��

DQWHQQDO�VHJPHQW���DERXW�����[�OHQJWK�RI�VHJPHQW����)LJ������ �������� �GLPLGLDWXV��)LJ�����
�
�� +\SRPHURQ�ZHDNO\�SXQFWDWH��DQWHQQDO�VHJPHQW���DW�PRVW����î�OHQJWK�RI�VHJPHQW��� �����

�������������������������������������������������������������������������������������������������������������������������������������������
�
��� $QWHQQDO�VHJPHQW���DERXW����î�OHQJWK�RI�VHJPHQW����PDOH�PHWDWLELD�DEUXSWO\�H[SDQGHG�

IURP�EDVDO� ��)LJ�������PDOH�PDQGLEOHV�V\PPHWULFDO��ULJKW�PDQGLEOH�XQPRGLILHG����������
���������������������������������������������������������������������������������������������������������� �WUXQFDWXV���)LJ������

�
�� $QWHQQDO�VHJPHQW���OHVV�WKDQ��î�OHQJWK�RI�VHJPHQW����)LJ�������PDOH�PHWDWLELD�JUDGXDOO\�

H[SDQGHG��)LJ�������PDOH�PDQGLEOHV�DV\PPHWULFDO�ZLWK�ULJKW�PDQGLEOH�VWURQJO\�HOERZHG�
�)LJ���������������������������������������������������������������������������������������������������� �PXWLODWXV��)LJ�����

�
��� 0HWDYHQWULWH�ZLWK�D[LOODU\�OLQH�DSSURDFKLQJ�DQWHULRU�ó�RI�PHWHSLVWHUQDO�VXWXUH�WKHQ�

UXQQLQJ�SDUDOOHO�ZLWK�VXWXUH��)LJ�������EHFRPLQJ�REVROHWH�DW�DERXW�PLGSRLQW��
PHVRYHQWULWH�DQG�PHWDYHQWULWH�XVXDOO\�GDUNHU�WKDQ�SURVWHUQXP�DQG�DEGRPHQ��)LJ�������
SURQRWXP�VWURQJO\�FRQYH[��GLVF�GHQVHO\�SXQFWDWH��)LJ������SXQFWXUHV�VHSDUDWHG�E\���
GLDPHWHU�RU�OHVV�DQG�GHHSO\�LPSUHVVHG��IHPDOH��WK�WHUJLWH�WUXQFDWH�ZLWK�ZHDN�PHGLDQ�
WXEHUFOH�DW�DSH[��)LJ������ �������������������������������������������������������������������������������� �GDYLGVRQL�

�
�� 0HWDYHQWULWH�ZLWK�D[LOODU\�OLQH�PHHWLQJ�PHWHSLVWHUQDO�VXWXUH�DW�DERXW�DQWHULRU�ó�WR� �

�)LJ�������YHQWUDO�VXUIDFH�XVXDOO\�XQLFRORURXV��)LJ�������SURQRWXP�PRGHUDWHO\�FRQYH[�
�)LJ�������GLVF�SXQFWDWLRQ�YDULDEOH��RIWHQ�VHSDUDWHG�E\�PRUH�WKDQ���GLDPHWHU�DQG�
PRGHUDWHO\�WR�ZHDNO\�LPSUHVVHG��IHPDOH��WK�WHUJLWH�URXQGHG�RU��LI�WUXQFDWH��ZLWKRXW�
PHGLDQ�WXEHUFOH�DW�DSH[��)LJ������������������������������������������������������������������������������������������

�
���� %RG\�XVXDOO\�XQLFRORURXV�UHG�EURZQ��)LJ����������HO\WUD�ZLWKRXW�GLVWLQFWLYH�SDWWHUQ��

SURQRWXP�VXESDUDOOHO��VLGHV�VWUDLJKW�EHWZHHQ�EDVDO�DQG�DSLFDO�ó��IHPDOH��WK�WHUJLWH�
PRGHUDWHO\�XSWXUQHG�DW�DSH[��)LJ�������DSH[�H[WHQGLQJ�ZHOO�EH\RQG�ODVW�YHQWULWH��

� ��������������������������������������������������������������������������������������������������������������������������������JDYHQL�
�
�� %RG\�FRORXU�YDULDEOH��)LJV����������������HO\WUD�XVXDOO\�ZLWK�GLVWLQFWLYH�SDWWHUQ��SURQRWXP�

FRQYHUJHQW�DSLFDOO\��VLGHV�ZHDNO\�WR�PRGHUDWHO\�FXUYHG��IHPDOH��WK�WHUJLWH�IODW�DW�DSH[��
DSH[�EDUHO\�H[WHQGLQJ�EH\RQG�ODVW�YHQWULWH� ���������������������������������������������������������������������

�
�����(O\WUD�ZLWK�D�OLJKWHU�HORQJDWH�VXWXUDO�SDWFK�DQG�WUDQVYHUVH�EDVDO�SDWFK�XVXDOO\�MRLQLQJ�WR�

IRUP�D�µ7¶�SDWWHUQ��)LJV��������ODWHUDO�OREH�RI�DHGHDJXV�ZLWK�DSH[�URXQGHG�LQ�ODWHUDO�YLHZ�
�)LJ�����������������������������������������������������������������������������������������������������������������PDFXODWXV�

�
�� (O\WUD�XVXDOO\�ZLWK�D�SDOH�ULQJ�HQFORVLQJ�D�GDUN�GLVFDO�µH\H�VSRW¶RQ�HDFK�HO\WURQ��)LJ������

�����ODWHUDO�OREH�RI�DHGHDJXV�LQ�ODWHUDO�YLHZ�ZLWK�DSH[�YDULDEOH���UHFXUYHG��&��R��
RFXODWXV���SRLQWHG��&��R��JLOORJO\L��RU�HPDUJLQDWH��&��R��FKHHVPDQL���)LJV���±���� ����������

� �����������������������������������������������������������������������������������������������������������������������������RFXODWXV�
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��� 'LDJQRVWLF�GHVFULSWLRQV�
�
*(186�&$5323+,/86�67(3+(16������
�
'LDJQRVLV��&DUSRSKLOXV�VSHFLHV�FDQ�EH�GLVWLQJXLVKHG�IURP�RWKHU�1LWLGXOLGDH�E\�WKH�PDOHV�
KDYLQJ�DQ�H[WHUQDO�EXWWRQ�OLNH���WK�WHUJLWH�RI�WKH�PDOH�DQG�DEGRPLQDO�VHJPHQWV���DQG����
YLVLEOH�LQ�GRUVDO�YLHZ���7KH�JHQXV�8URSKRUXV��ZKLFK�ZDV�RQFH�LQFOXGHG�LQ�&DUSRSKLOXV��KDV�
DEGRPLQDO�VHJPHQWV��±���H[SRVHG�LQ�GRUVDO�YLHZ��
�
'HVFULSWLRQ��/HQJWK����±����PP��6KDSH�RYDWH�WR�REORQJ��PRGHUDWHO\�FRQYH[�WR�ZHDNO\�
IODWWHQHG��&RORXU�YDULDEOH��UDQJLQJ�IURP�SDOH�EURZQ�WR�EODFN��VRPH�VSHFLHV�ZLWK�GLVWLQFWLYH�
SDWWHUQLQJ�RQ�WKH�HO\WUD��6XUIDFHV�PRGHUDWHO\�GXOO�WR�VKLQLQJ��8VXDOO\�FOHDUO\�EXW�VKDOORZO\�
SXQFWXUHG�ZLWK�ILQH��GHFXPEHQW�SXEHVFHQFH��/DEUXP�VHSDUDWHG�IURP�FO\SHXV�E\�D�
FO\SHRODEUDO�VXWXUH��)URQWRFO\SHDO�VXWXUH�DEVHQW��$QWHQQDH�ZLWK�D�GLVWLQFW��IODWWHQHQG����
VHJPHQWHG�FOXE��(O\WUD�VKRUW�DQG�WUXQFDWH��H[SRVLQJ�WZR�DEGRPLQDO�WHUJLWHV��3\JLGLXP�
WUDQVYHUVH��6HFRQG�DQG�WKLUG�DEGRPLQDO�YHQWULWHV�VKRUWHU�WKDQ�ILUVW�DQG�IRXUWK��/DVW�YHQWULWH�RI�
PDOH�GHHSO\�HPDUJLQDWH�WR�DOORZ�WKH�UHFHSWLRQ�RI�WKH�VXSSOHPHQWDU\�VFOHULWH��7DUVDO�IRUPXOD�
�������
�
�
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&DUSRSKLOXV�GDYLGVRQL�'REVRQ��
�)LJV����������������
�
&DUSRSKLOXV�GDYLGVRQL�'REVRQ������������
�
'HVFULSWLRQ��/HQJWK����±����PP���%RG\�VXESDUDOOHO���&RORXU�YDULDEOH��GDUN�WR�OLJKW�EURZQ��
WDQ��UHG�EURZQ��XQLFRORURXV�RU�QRW��KHDG�DQG�SURQRWXP�GDUNHU�WKDQ�HO\WUD�LQ�FRORXUHG�
VSHFLPHQV��HO\WURQ�VRPHWLPHV�SDOHU�LQ�EDVDO� ��PHVRYHQWULWH�DQG�PHWDYHQWULWH�RIWHQ�GDUNHU�
WKDQ�SURVWHUQXP�DQG�DEGRPHQ��9HVWLWXUH�RI�GHFXPEHQW�JROGHQ�VHWDH��DYHUDJH�OHQJWK�RI�HO\WUDO�
VHWDH�DERXW�DV�ORQJ�DV�H\H���+HDG��$QWHQQRPHUH���OHQJWK�DERXW�HTXDO�WR�����0DOH�PDQGLEOHV�
V\PPHWULFDO���3URWKRUD[���3URQRWXP�ZLWK�VLGHV�HYHQO\�DUFXDWH��DQWHULRU�DQJOHV�REWXVHO\�
URXQGHG��SRVWHULRU�DQJOHV�EURDGO\�URXQGHG��QRW�SURGXFHG�LQWR�D�GLVWLQFW�WRRWK��GLVF�VWURQJO\�
FRQYH[��SXQFWXUHV�VWURQJO\�LPSUHVVHG�RQ�GLVF��VHSDUDWHG�E\���GLDPHWHU�RU�OHVV��JUDQXODWH�
PLFURVFXOSWXUH�FOHDUO\�SUHVHQW�EHWZHHQ�SXQFWXUHV��PLFURSXQFWXUHV�DEVHQW���3URQRWDO�FDULQD�
QDUURZO\�H[SODQDWH��QRW�VLQXDWH�LQ�DQWHULRU� ��3URVWHUQXP�DQG�K\SRPHURQ�JUDQXODWH�DQG�
LPSXQFWDWH���3URVWHUQDO�SURFHVV�ZLWK�DSH[�URXQGHG�DQG�QRW�JUHDWO\�H[SDQGHG�ODWHUDOO\�EHKLQG�
SURFR[DH���(O\WUD���3XQFWXUHV�ZHDNO\�LPSUHVVHG��VHSDUDWHG�E\��±��GLDPHWHUV��JUDQXODWH�
PLFURVFXOSWXUH�SUHVHQW���0HVRYHQWULWH�DQG�PHWDYHQWULWH���0HVRYHQWULWH�SXQFWDWH��GLVFDO�
FDULQDH�DEVHQW���0HWDYHQWULWH�ZLWK�D[LOODU\�VSDFH�SUHVHQW�WR�D�OHYHO�RI�ó�WKH�OHQJWK�RI�WKH�
PHWHSLVWHUQXP��SRVWHULRU�HGJH�H[WHQGLQJ�WR�ò�WKH�OHQJWK�RI�WKH�PHWHSLVWHUQXP��7HUJXP�����
0DOH�XQPRGLILHG��IHPDOH�WUXQFDWH�ZLWK�ZHDN�PHGLDQ�WXEHUFOH�DW�DSH[��0DOH�JHQLWDOLD���
3DUDPHUDO�EDVH�QDUURZ��RXWHU�DQJOH�URXQGHG��DSH[�DFXWH��/HJV���0DOH�PHWDWLELD�QRW�VWURQJO\�
GLODWHG�DW�EDVH����
�
&RPPHQWV��'REVRQ��������SURYLGHV�D�NH\�WR�VHSDUDWH�WKH�VSHFLHV�&��GDYLGVRQL��&��
GLPLGLDWXV��&��PDFXODWXV�DQG�&��PXWLODWXV�DQG��'REVRQ�������SURYLGHV�LQIRUPDWLRQ�WR�
VHSDUDWH�&��JDYHQL�IURP�&��GDYLGVRQL�DQG�&��PDFXODWXV��7KH�VSHFLHV�LV�YHU\�VLPLODU�WR�&��
JDYHQL��EXW�FDQ�EH�GLVWLQJXLVKHG�IURP�WKDW�VSHFLHV�E\�WKH�IROORZLQJ�FRPELQDWLRQ�RI�H[WHUQDO�
FKDUDFWHUV��SURQRWXP�ZLWK�DQWHULRU�DQJOHV�URXQGHG��PHWDYHQWULWH�GDUNHU�WKDQ�SURQRWXP��
D[LOODU\�VSDFH�FRQWLQXLQJ�SRVWHULRUO\�WR�D�OHYHO�EH\RQG�PLGOLQH��WKH�OLQH�EHFRPHV�ZHDN�
SRVWHULRUO\�DQG�PD\�EH�GLIILFXOW�WR�VHH���DSH[�RI�IHPDOH�WHUJXP���VWURQJO\�XSWXUQHG���
&RQILUPDWLRQ�IRU�VSHFLHV�LGHQWLILFDWLRQ�LV�EHVW�GRQH�E\�GLVVHFWLRQ�RI�PDOH�JHQLWDOLD����
� 7KLV�VSHFLHV�ZDV�GHVFULEHG�IURP�/HHWRQ�DQG�'XEER��1HZ�6RXWK�:DOHV��E\�'REVRQ�
�������DQG�WKH�ILUVW�UHFRUG�RI�WKLV�VSHFLHV�LQ�1HZ�=HDODQG�LV�IURP������LQ�$XFNODQG��.XVFKHO�
��������,W�KDV�EHHQ�LQWHUFHSWHG�LQ�1HZ�=HDODQG�IURP�SURGXFH�IURP�$XVWUDOLD��7KH�VSHFLHV�LV�
SODFHG�LQ�WKH�VXEJHQXV�0\RWKRUD[�DQG�*LOORJO\��������UHGHVFULEHG�WKH�VSHFLHV�DQG�SURYLGHG�
GLVWULEXWLRQ�DQG�KRVW�LQIRUPDWLRQ���
�
'LVWULEXWLRQ��$XVWUDOLD�DQG�1HZ�=HDODQG��:LOOLDPV�HW�DO���������1HZ�=HDODQG��1'��$.��
:2��&/��%3��+%��:1��
�
6WDWXV�LQ�1HZ�=HDODQG���,QWURGXFHG�DQG�HVWDEOLVKHG���
�
+RVW�DVVRFLDWLRQV��*LOORJO\�������.XVFKHO��������/LJXVWUXP�VLQHQVH��&KLQHVH�SULYHW��
IORZHUV��URFNPHORQ��EDQDQD�WUDSV��ER\VHQEHUULHV��6RODQXP�DFULWXODWXP��DSSOH��$FDFLD�UXVW�
JDOOV��SRWDWRHV��VWRQHIUXLW��UDVSEHUU\��VZHHWFRUQ��URWWHQ�OHPRQ��3UXQXV�SHUVLFD�
�SHDFK�QHFWDULQH���3UXQXV�VS���&LWUXV�XQVKLX��6DWVXPD�PDQGDULQ���'LRVS\URV�NDNL�
�SHUVLPPRQ���VWUDZEHUULHV��JUDSHV��SLQHDSSOH��SHDUV��5DYHQDOD�VHHGV��"WUDYHOHUV�SDOP��
5DYHQDOD�PDGDJDVFDULHQVLV���
�
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&DUSRSKLOXV�GLPLGLDWXV��)DEULFLXV��
�)LJV������������
�
1LWLGXOD�GLPLGLDWD�)DEULFLXV������������
&DUSRSKLOXV�SXVLOOXV�6WHSKHQV�����������
&DUSRSKLOXV�DXURSLORVXV�:ROODVWRQ������������
�
'HVFULSWLRQ��/HQJWK����±����PP���%RG\�VXESDUDOOHO��&RORXU�GDUN�WR�OLJKW�EURZQ��QRW�
XQLFRORURXV��KHDG�DQG�SURQRWXP�GDUNHU�WKDQ�HO\WUD��DSLFDO� �RI�HO\WURQ�GDUNHU��PHWDYHQWULWH�
DQG�SURQRWXP�VLPLODUO\�FRORXUHG�LQ�PRVW�VSHFLPHQV���9HVWLWXUH�RI�GHFXPEHQW�JROGHQ�VHWDH��
DYHUDJH�OHQJWK�RI�HO\WUDO�VHWDH�DV�ORQJ�DV�H\H���+HDG��$QWHQQRPHUH����DERXW����î�OHQJWK�RI�
VHJPHQW�����0DOH�PDQGLEOHV�V\PPHWULFDO���3URWKRUD[���3URQRWXP�ZLWK�VLGHV�HYHQO\�DUFXDWH��
DQWHULRU�DQJOHV�REWXVHO\�URXQGHG��SRVWHULRU�DQJOHV�EURDGO\�URXQGHG��QRW�SURGXFHG�LQWR�D�
GLVWLQFW�WRRWK��GLVF�VWURQJO\�FRQYH[��SXQFWXUHV�VWURQJO\�LPSUHVVHG�RQ�GLVF��VHSDUDWHG�E\��±��
GLDPHWHUV��JUDQXODWH�PLFURVFXOSWXUH�FOHDUO\�SUHVHQW�EHWZHHQ�SXQFWXUHV��PLFURSXQFWXUHV�
DEVHQW���3URQRWDO�FDULQD�QDUURZO\�H[SODQDWH��QRW�VLQXDWH�LQ�DQWHULRU� ���3URVWHUQXP�DQG�
K\SRPHURQ�GHQVHO\�DQG�VWURQJO\�SXQFWXUHG��3URVWHUQDO�SURFHVV�ZLWK�DSH[�URXQGHG�DQG�QRW�
JUHDWO\�H[SDQGHG�ODWHUDOO\�EHKLQG�SURFR[DH���(O\WUD���3XQFWXUHV�UHODWLYHO\�VWURQJO\�LPSUHVVHG��
VHSDUDWHG�E\���GLDPHWHU��JUDQXODWH�PLFURVFXOSWXUH�SUHVHQW���0HVRYHQWULWH�DQG�PHWDYHQWULWH���
0HVRYHQWULWH�SXQFWDWH��GLVFDO�FDULQDH�DEVHQW���0HWDYHQWULWH�ZLWK�D[LOODU\�VSDFH�SUHVHQW�WR�D�
OHYHO�RI�ó�WKH�OHQJWK�RI�WKH�PHWHSLVWHUQXP��SRVWHULRU�HGJH�H[WHQGLQJ�WR�ò�WKH�OHQJWK�RI�WKH�
PHWHSLVWHUQXP��7HUJXP�����0DOH�DQG�IHPDOH�XQPRGLILHG��0DOH�JHQLWDOLD���3DUDPHUDO�EDVH�
EURDG��RXWHU�DQJOH�URXQGHG��DSH[�URXQGHG��/HJV���0DOH�PHWDWLELD�QRW�VWURQJO\�GLODWHG�DW�EDVH����
�
&RPPHQWV��'REVRQ��������SURYLGHV�D�NH\�WR�VHSDUDWH�WKH�VSHFLHV�&��GDYLGVRQL��&��
GLPLGLDWXV��&��PDFXODWXV�DQG�&��PXWLODWXV�DQG�ODWHU��'REVRQ�������GLIIHUHQWLDWHV�&��
GLPLGLDWXV�IURP�&��PXWLODWXV��7KH�VSHFLHV�LV�YHU\�VLPLODU�WR�&��PXWLODWXV�DQG�&��WUXQFDWXV��EXW�
FDQ�EH�HDVLO\�GLVWLQJXLVKHG�IURP�WKHVH�VSHFLHV�E\�WKH�HORQJDWH�DQWHQQRPHUH����IURP�&��
PXWLODWXV�E\�WKH�UHGXFHG�D[LOODU\�VSDFH�DQG�DEVHQFH�RI�VH[XDO�GLPRUSKLVP�RI�WKH�PDQGLEOHV��
DQG�IURP�&��WUXQFDWXV�E\�WKH�XQPRGLILHG�PHWDWLELD���&RQILUPDWLRQ�IRU�VSHFLHV�LGHQWLILFDWLRQ�LV�
EHVW�GRQH�E\�KDYLQJ�VHULHV�RI�PDOHV�DQG�IHPDOHV�DQG�GLVVHFWLRQ�RI�PDOH�JHQLWDOLD����
� 7KLV�VSHFLHV�ZDV�GHVFULEHG�IURP�$VLD��ZHVWHUQ�,QGLD��DQG�WKH�ILUVW�UHFRUG�RI�WKLV�
VSHFLHV�LQ�1HZ�=HDODQG�LV�IURP�WKH�����V�LQ�*UH\PRXWK��.XVFKHO���������7KH�VSHFLHV�KDV�
EHHQ�LQWHUFHSWHG�IURP�$XVWUDOLD��+RQJ�.RQJ��3HUX�DQG�,QGRQHVLD���'HVFULSWLRQV��JHRJUDSKLF�
GLVWULEXWLRQ��DQG�KRVW�LQIRUPDWLRQ�DUH�WUHDWHG�LQ�*LOORJO\��������DQG�$XGLVLR��������DQG�DOVR�
WKH�DGXOW��ODUYD�DQG�SXSD�DUH�UHGHVFULEHG�E\�+LQWRQ���������7KLV�VSHFLHV�LV�SODFHG�LQ�WKH�
&DUSRSKLOXV�VXEJHQXV�0\RWKRUD[���
�
'LVWULEXWLRQ��&RVPRSROLWDQ��LQFOXGLQJ�$XVWUDOLD���+LQWRQ�������:LOOLDPV�HW�DO���������1HZ�
=HDODQG��$.��:1��0&��'1��
�
6WDWXV�LQ�1HZ�=HDODQG���,QWURGXFHG�DQG�HVWDEOLVKHG��
�
+RVW�$VVRFLDWLRQV��+LQWRQ�������'REVRQ�������*LOORJO\�������$UFKLEDOG�	�&KDOPHUV�������
.XVFKHO��������$OPRQGV��EDJJHG�VXJDU��VWRUHG�FRSUD��VWRUHG�SHSSHU��FKRFRODWH��VWRUHG�PDL]H��
FRFRD�EHDQV��FDQGOH�QXWV��\DPV��FRUQ��/DEODE�SXUSXUHXV��K\DFLQWK�EHDQ���&RFRV�QXFLIHUD�
�&RFRQXW�SDOP���KD]HO�QXWV��O\FKHH��GULHG�EDQDQDV��%UD]LO�QXWV��=L]\SKXV�VS���LQFOXGHV�ORWH�
IUXLW��,QGLDQ�MXMXEH�&KLQHVH�GDWH���$OOLXP�VDWLYXP��JDUOLF��VHHGV��GULHG�DSULFRWV��VSLFHV��
MDODSHQR�FKLOOLHV��EDQDQDV��EHDQ�VHHGV��ILJV��ULFH��EODFNEHUU\��$UDFKLV�K\SRJDHD��SHDQXW��
JURXQGQXW���
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&DUSRSKLOXV�JDYHQL�'REVRQ��
�)LJV��������������������
�
&DUSRSKLOXV�JDYHQL�'REVRQ�����������
�
'HVFULSWLRQ��/HQJWK����±����PP���%RG\�VXESDUDOOHO����&RORXU�YDULDEOH��EURZQ�WR�OLJKW�EURZQ��
WDQ��UHG�EURZQ��RIWHQ�XQLFRORURXV��KHDG�DQG�SURQRWXP�VRPHWLPHV�GDUNHU�WKDQ�HO\WUD��HO\WURQ�
VRPHWLPHV�GDUNHU�LQ�DSLFDO� �DQG�DORQJ�PDUJLQV��PHWDYHQWULWH�DQG�SURQRWXP�VLPLODUO\�
FRORXUHG����9HVWLWXUH�RI�GHFXPEHQW�JROGHQ�VHWDH��DYHUDJH�OHQJWK�RI�HO\WUDO�VHWDH�VKRUWHU�WKDQ�
H\H���+HDG��$QWHQQRPHUH���OHQJWK�DERXW�HTXDO�WR�����0DOH�PDQGLEOHV�V\PPHWULFDO���
3URWKRUD[���3URQRWXP�SDUDOOHO�VLGHG��DQWHULRU�DQJOHV�QDUURZO\�URXQGHG��SRVWHULRU�DQJOHV�
EURDGO\�URXQGHG��QRW�SURGXFHG�LQWR�D�GLVWLQFW�WRRWK��GLVF�PRGHUDWHO\�FRQYH[��SXQFWXUHV�
VWURQJO\�LPSUHVVHG�RQ�GLVF��VHSDUDWHG�E\���GLDPHWHU�RU�OHVV��JUDQXODWH�PLFURVFXOSWXUH�FOHDUO\�
SUHVHQW�EHWZHHQ�SXQFWXUHV��PLFURSXQFWXUHV�DEVHQW���3URQRWDO�FDULQD�QDUURZO\�H[SODQDWH��QRW�
VLQXDWH�LQ�DQWHULRU� ���3URVWHUQDO�SURFHVV�ZLWK�DSH[�URXQGHG�DQG�QRW�JUHDWO\�H[SDQGHG�
ODWHUDOO\�EHKLQG�SURFR[DH���3URVWHUQXP�DQG�K\SRPHURQ�JUDQXODWH�DQG�LPSXQFWDWH���(O\WUD���
3XQFWXUHV�ZHDNO\�LPSUHVVHG��VHSDUDWHG�E\��±��GLDPHWHUV��JUDQXODWH�PLFURVFXOSWXUH�SUHVHQW���
0HVRYHQWULWH�DQG�PHWDYHQWULWH���0HVRYHQWULWH�UXJRVH�WR�LQGLVWLQFWO\�SXQFWXUHG��GLVFDO�FDULQDH�
DEVHQW���0HWDYHQWULWH�ZLWK�D[LOODU\�VSDFH�SUHVHQW�WR�D�OHYHO�RI�ó�WKH�OHQJWK�RI�WKH�
PHWHSLVWHUQXP��SRVWHULRU�HGJH�H[WHQGLQJ�DW�PRVW�WR� �WKH�OHQJWK�RI�WKH�PHWHSLVWHUQXP��
7HUJXP�����0DOH�XQPRGLILHG��IHPDOH�EURDGO\�URXQGHG�DQG�PRGHUDWHO\�XSWXUQHG�ZLWK�DSH[��
H[WHQGLQJ�ZHOO�EH\RQG�ODVW�WHUJLWH��0DOH�JHQLWDOLD���3DUDPHUDO�EDVH�UHODWLYHO\�EURDG��RXWHU�
DQJOH�URXQGHG��DSH[�VXEDFXWH��/HJV���0DOH�PHWDWLELD�QRW�VWURQJO\�GLODWHG�DW�EDVH����
�
&RPPHQWV��'REVRQ��������SURYLGHV�LQIRUPDWLRQ�WR�VHSDUDWH�&��JDYHQL�IURP�&��GDYLGVRQL�
DQG�&��PDFXODWXV���7KH�VSHFLHV�LV�YHU\�VLPLODU�WR�&��GDYLGVRQL��EXW�FDQ�EH�GLVWLQJXLVKHG�IURP�
WKDW�VSHFLHV�E\�WKH�IROORZLQJ�FRPELQDWLRQ�RI�H[WHUQDO�FKDUDFWHUV��SURQRWXP�ZLWK�DQWHULRU�
DQJOHV�ULJKW�DQJOHG��PHWDYHQWULWH�VLPLODU�FRORXU�WR�SURQRWXP��D[LOODU\�VSDFH�QRW�FRQWLQXLQJ�
SRVWHULRUO\�WR�D�OHYHO�EH\RQG�PLGOLQH��DSH[�RI�IHPDOH�WHUJXP���ZHDNO\�XSWXUQHG��
&RQILUPDWLRQ�IRU�VSHFLHV�LGHQWLILFDWLRQ�LV�EHVW�GRQH�E\�GLVVHFWLRQ�RI�PDOH�JHQLWDOLD����
� 7KLV�VSHFLHV�ZDV�GHVFULEHG�IURP�*OHQRULH��1HZ�6RXWK�:DOHV��E\�'REVRQ��������DQG�
WKH�ILUVW�UHFRUG�RI�WKLV�VSHFLHV�LQ�1HZ�=HDODQG�LV�IURP������LQ�:KDQJDUHL��.XVFKHO���������,W�
KDV�EHHQ�LQWHUFHSWHG�LQ�1HZ�=HDODQG�IURP�SURGXFH�IURP�$XVWUDOLD��7KH�VSHFLHV�LV�SODFHG�LQ�
WKH�VXEJHQXV�0\RWKRUD[���
�
'LVWULEXWLRQ��$XVWUDOLD�DQG�1HZ�=HDODQG��:LOOLDPV�HW�DO���������1HZ�=HDODQG��1'��$.��
:2��%3��*%��+%��11��
�
6WDWXV�LQ�1HZ�=HDODQG��,QWURGXFHG�DQG�HVWDEOLVKHG��
�
+RVW�DVVRFLDWLRQV��.XVFKHO��������5RWWHQ�IUXLWV�DQG�YHJHWDEOHV��VZHHW�FRUQ��URWWHQ�RUDQJHV��
EDQDQD�WUDS��LQ�WXQQHOV�RI�3LWWRVSRUXP�EDUN��SHDFK�IUXLW���ULSH�QHFWDULQHV��3UXQXV�SHUVLFD�
�SHDFK�QHFWDULQH���TXLQFHV��/DQJDQXULD��ULSH�UDVSEHUULHV��0DOXV�V\OYHVWULV��FUDEDSSOH���9LWLV�
YLQLIHUD��JUDSH���ZLQGIDOO�DOPRQGV��URWWHQ�DSSOHV��DSSOHV��ZLQGIDOO�PL[HG�VHHGOLQJ�DSSOHV��
URWWHQ�SHDUV��URWWHQ�TXLQFH��ER\VHQEHUU\��%OLJKLD�VDSLGD��DFNHH��DNHH��RU�DFKHH���
�
�
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&DUSRSKLOXV�KHPLSWHUXV��/LQQDHXV��
�)LJV������������
�
'HUPHVWHV�KHPLSWHUXV�/LQQDHXV������������
6LOSKD�ELPDFXODWD�/LQQDHXV������������
1LWLGXOD�IOH[XRVD�+HUEVW������������
1LWLGXOD�TXDGULJXWWDWD�7KXQEHUJ�����������
1LWLGXOD�FDGDYHULQD�)DEULFLXV������������
6WHQXV�ILFXV�)DEULFLXV������������
&DWHUHWHV�GLPLGLDWXV�+HHU������������
&DWHUHWHV�SLFWXV�+HHU������������
&DUSRSKLOXV�EUHYLFRUQLV�*HUPDLQ������������
"&DUSRSKLOXV�DWHUULPXV�0DFOHD\������������
�
'HVFULSWLRQ��/HQJWK����±����PP���%RG\�RERYDWH�WR�VXESDUDOOHO���&RORXU�GDUN�EURZQ�ZLWK�
SDOH�PDFXODH�RQ�KXPHUDO�DQG�DSLFDO�DUHDV�RQ�WKH�HO\WUD���9HVWLWXUH�RI�GHFXPEHQW�JROGHQ�RU�
EODFN�VHWDH��DYHUDJH�OHQJWK�RI�HO\WUDO�VHWDH�VKRUWHU�WKDQ�H\H���+HDG��$QWHQQRPHUH���OHQJWK�
DERXW�HTXDO�WR�����0DOH�PDQGLEOHV�V\PPHWULFDO���3URWKRUD[���3URQRWXP�ZLWK�VLGHV�HYHQO\�
DUFXDWH��FRQYHUJLQJ�DQWHULRUO\�DQG�ZLGHVW�QHDU�EDVH��DQWHULRU�DQJOHV�REWXVHO\�URXQGHG��
SRVWHULRU�DQJOHV�REWXVHO\�DQJXODWH��GLVF�ZHDNO\�FRQYH[��SXQFWXUHV�VWURQJO\�LPSUHVVHG�RQ�
GLVF��VHSDUDWHG�E\��±��GLDPHWHUV��PLFURVFXOSWXUH�DEVHQW��JODEURXV�EHWZHHQ�SXQFWXUHV�ZLWK�
VSDUVH�PLFURSXQFWXUHV���3URQRWDO�FDULQD�QDUURZO\�H[SODQDWH��QRW�VLQXDWH�LQ�DQWHULRU� ���
3URVWHUQDO�SURFHVV�ZLWK�DSH[�HYHQO\�DUFXDWH�DQG�H[SDQGHG�ODWHUDOO\�EHKLQG�SURFR[DH��ZLWK�
PHGLDQ�ORQJLWXGLQDO�FDULQD���3URVWHUQXP�DQG�K\SRPHURQ�SXQFWDWH��(O\WUD���3XQFWXUHV�VWURQJO\�
LPSUHVVHG��VHSDUDWHG�E\���GLDPHWHU�RU�OHVV��JUDQXODWH�PLFURVFXOSWXUH�SUHVHQW���0HVRYHQWULWH�
DQG�PHWDYHQWULWH���0HVRYHQWULWH�ZLWK�GLVF�VHSDUDWHG�IURP�ODWHUDO�UHJLRQ�E\�FDULQDH�H[WHQGLQJ�
IURP�SURVWHUQDO�SURFHVV�WR�PHVRFR[DH��GLVFDO�DUHD�GLYLGHG�E\�PHGLDQ�ORQJLWXGLQDO�FDULQD���
0HWDYHQWULWH�ZLWK�D[LOODU\�VSDFH�SRRUO\�GHYHORSHG�DQG�SUHVHQW�WR�D�OHYHO�RI�����WKH�OHQJWK�RI�
WKH�PHWHSLVWHUQXP��7HUJXP�����0DOH�XQPRGLILHG��IHPDOH�DSH[�ZHDNO\�WUXQFDWH�DQG�
PRGHUDWHO\�GHIOH[HG���0DOH�JHQLWDOLD���3DUDPHUDO�EDVH�EURDG��RXWHU�DQJOH�URXQGHG��DSH[�
DFXWH��/HJV���0DOH�PHWDWLELD�QRW�VWURQJO\�GLODWHG�DW�EDVH����
�
&RPPHQWV��7KLV�VSHFLHV�KDV�D�YHU\�GLDJQRVWLF�FRORXU�SDWWHUQ��)LJ�����DQG�FDQ�EH�HDVLO\�
GLVWLQJXLVKHG�IURP�WKH�VLPLODU�VSHFLHV�&��REVROHWXV�DQG�&��SODQDWXV�E\�WKH�SUHVHQFH�RI�
ELFRQYH[�FDULQDH�RQ�WKH�PHVRYHQWULWH��)LJ���������
� &DUSRSKLOXV�KHPLSWHUXV�ZDV�UHGHVFULEHG�LQ�*LOORJO\��������DQG�$XGLVLR��������ZKR�
DOVR�LQFOXGHG�LQIRUPDWLRQ�RQ�GLVWULEXWLRQ�DQG�KRVWV���7KH�VSHFLHV�ZDV�UHGHVFULEHG��DORQJ�ZLWK�
LWV�LPPDWXUHV��E\�+LQWRQ��������ZKR�DOVR�OLVWHG�&DUSRSKLOXV�DWHUULPXV�0DFOHD\�������DV�D�
V\QRQ\P���+RZHYHU��EDVHG�RQ�D�V\QW\SH�VSHFLPHQ�H[DPLQHG�LQ�$XVWUDOLD�LGHQWLILHG�DV�&��
DWHUULPXV�WKH�V\QRQ\P\�ZLWK�&��KHPLSWHUXV�LV�TXHVWLRQDEOH��
� 7KLV�VSHFLHV�ZDV�GHVFULEHG�IURP�6RXWK�$PHULFD��6XULQDP��DQG�WKH�ILUVW�UHFRUG�RI�WKLV�
VSHFLHV�LQ�1HZ�=HDODQG�LV�IURP�WKH�����V�LQ�&KULVWFKXUFK��+XWWRQ���������,W�KDV�EHHQ�
LQWHUFHSWHG�LQ�1HZ�=HDODQG�IURP�SURGXFH�IURP�$XVWUDOLD���7KLV�VSHFLHV�LV�SODFHG�LQ�WKH�
VXEJHQXV�&DUSRSKLOXV��
�
&RPPRQ�QDPH���'ULHG�IUXLW�EHHWOH��
�
'LVWULEXWLRQ��&RVPRSROLWDQ��LQFOXGLQJ�$XVWUDOLD��H[FHSW�IRU�$UFWLF�DQG�FROGHU�WHPSHUDWH�
UHJLRQV��&RQQHOO��������:LOOLDPV�HW�DO���������1HZ�=HDODQG��1'��$.��%3��7.��:,��:1��
11��0%��0&��6&��'1��6/��
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�
6WDWXV�LQ�1HZ�=HDODQG���,QWURGXFHG�DQG�HVWDEOLVKHG��
�
+RVW�DVVRFLDWLRQV��+LQWRQ�������'REVRQ�������*LOORJO\�������$UFKLEDOG�	�&KDOPHUV�������
.XVFKHO��������$SSOH��GULHG�DQG�URWWHQ���URFNPHORQ��IORXU��SXPSNLQ�IORZHUV��SDSD\D��OHPRQ�
SHHO��SHUVLPPRQ��SLQHDSSOH��EDJJHG�VXJDU��LULV�EXOEV��RUDQJHV��ZDWHU�FKHVWQXWV��&LWUXV�
VLQHQVLV��RUDQJH���3UXQXV�SHUVLFD��SHDFK�QHFWDULQH����QHFWDULQHV��9LWLV�YLQLIHUD��JUDSH�UDLVLQV���
$OOLXP�VDWLYXP��JDUOLF���URWWHQ�JDUOLF�EXOEV��)LFXV�FDULFD��FRPPRQ�ILJ���GULHG�ILJV��ULFH��GDWHV��
GULHG�FLWUXV�SHHO��PRODVVHV��WRPDWR��GDWHV��VKDOORWV��RUFKLGV��=L]\SKXV�VS���LQFOXGHV�ORWH�IUXLW��
,QGLDQ�MXMXEH�&KLQHVH�GDWH���WHD��RQLRQ��EKLQGL��GULHG�DSULFRWV��WDUR��FKRFRODWHV��
�
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&DUSRSKLOXV�OLJQHXV�0XUUD\�
�)LJV��������
�
&DUSRSKLOXV�OLJQHXV�0XUUD\������������
&DUSRSKLOXV�GHFLSLHQV�+RUQ������������
�
'HVFULSWLRQ��/HQJWK����±����PP���%RG\�SDUDOOHO����&RORXU�UHG�WR�GDUN�EURZQ�ZLWK�SDOH�HO\WUD����
9HVWLWXUH�RI�GHFXPEHQW�JROGHQ�VHWDH��DYHUDJH�OHQJWK�RI�HO\WUDO�VHWDH�VKRUWHU�WKDQ�H\H���+HDG��
$QWHQQRPHUH���OHQJWK�DERXW�HTXDO�WR�����0DOH�PDQGLEOHV�V\PPHWULFDO���3URWKRUD[���
3URQRWXP�ZLWK�VLGHV�VWURQJO\�URXQGHG�DQG�ZLGHVW�LQ�EDVDO� ��DQWHULRU�DQJOHV�REWXVHO\�
URXQGHG��SRVWHULRU�DQJOHV�EURDGO\�URXQGHG��ZHDNO\�VLQXDWH�EHIRUH�D�ZHOO�GHILQHG�WRRWK��GLVF�
IODWWHQHG��SXQFWXUHV�VWURQJO\�LPSUHVVHG�RQ�GLVF��VHSDUDWHG�E\���GLDPHWHU�RU�OHVV��
PLFURVFXOSWXUH�SUHVHQW�EHWZHHQ�SXQFWXUHV��PLFURSXQFWXUHV�DEVHQW���3URQRWDO�FDULQD�UHODWLYHO\�
ZLGHO\�H[SODQDWH��QRW�VLQXDWH�LQ�DQWHULRU� ����3URVWHUQXP�DQG�K\SRPHURQ�UXJRVH���3URVWHUQDO�
SURFHVV�ZLWK�DSH[�URXQGHG�DQG�QRW�JUHDWO\�H[SDQGHG�ODWHUDOO\�EHKLQG�SURFR[DH���(O\WUD���
3XQFWXUHV�ZHDNO\�LPSUHVVHG��VHSDUDWHG�E\��±��GLDPHWHUV��JUDQXODWH�PLFURVFXOSWXUH�SUHVHQW�
DQG�VWURQJHU�FRPSDUHG�WR�SURQRWXP���0HVRYHQWULWH�DQG�PHWDYHQWULWH���0HVRYHQWULWH�UXJRVH��
GLVFDO�FDULQDH�DEVHQW���0HWDYHQWULWH�ZLWK�D[LOODU\�VSDFH�SRRUO\�GHYHORSHG�DQG�SUHVHQW�WR�D�
OHYHO�RI�����WKH�OHQJWK�RI�WKH�PHWHSLVWHUQXP��7HUJXP�����0DOH�ZLWK�DSH[�XSWXUQHG��IHPDOH�
XQPRGLILHG���0DOH�JHQLWDOLD���3DUDPHUDO�EDVH�UHODWLYHO\�EURDG��RXWHU�DQJOH�DQJXODWH��DSH[�
DFXWH�DQG�DQYLO�VKDSHG��/HJV���0DOH�PHWDWLELD�QRW�VWURQJO\�GLODWHG�DW�EDVH����
�
&RPPHQWV��7KLV�VSHFLHV�KDV�D�YHU\�GLDJQRVWLF�KDELWXV�WKDW�LV�UHODWLYHO\�IODWWHQHG��)LJ�����DQG�
FDQ�EH�HDVLO\�GLVWLQJXLVKHG�IURP�DOO�WKH�RWKHU�VSHFLHV�E\�WKH�SUHVHQFH�RI�D�ZHOO�GHILQHG�WRRWK�
DW�WKH�SRVWHULRU�DQJOHV�RI�WKH�SURQRWXP����
� 7KLV�VSHFLHV�ZDV�GHVFULEHG�IURP�&HQWUDO�$PHULFD��1LFDUDJXD���LV�ZLGHVSUHDG�LQ�WKH�
$PHULFDV��DQG�WKH�HDUOLHVW�FROOHFWLRQV�LQ�1HZ�=HDODQG�GDWH�IURP������LQ�$XFNODQG�DQG�
1HOVRQ���5HGHVFULSWLRQV��GLVWULEXWLRQ�DQG�KRVW�GDWD�DUH�SUHVHQWHG�LQ�+LQWRQ��������DQG�
$XGLVLR���������7KLV�VSHFLHV�LV�QRW�UHSRUWHG�IURP�$XVWUDOLD�DQG�KDV�QRW�EHHQ�ORFDWHG�LQ�
ERUURZHG�PDWHULDO���7KLV�VSHFLHV�LV�SODFHG�LQ�WKH�VXEJHQXV�(FQRPRUSKXV�0RWVFKXOVN\��
� %LRORJLFDO�UHDVRQV�ZK\�WKLV�VSHFLHV�KDV�QRW�EHHQ�LQWURGXFHG�WR�$XVWUDOLD�LV�QRW�FOHDU���
,Q�1HZ�=HDODQG�LW�KDV�EHHQ�IRXQG�RQ�GULHG��IHUPHQWLQJ��DQG�GHFD\LQJ�IUXLWV�DQG�LW�LV�
FRQFHLYDEOH��EDVHG�RQ�LWV�YLUWXDOO\�ZRUOGZLGH�GLVWULEXWLRQ�WKDW�LW�VKRXOG�KDYH�EHHQ�LQWURGXFHG�
WR�$XVWUDOLD���%HFDXVH�PRVW�KRVW�UHFRUGV�DUH�UDWKHU�JHQHUDO��D�GHWDLOHG�VWXG\�RI�WKLV�VSHFLHV�LQ�
WKH�ILHOG�WR�SURYLGH�D�OLVW�RI�IUXLW�YDULHWLHV�ZRXOG�EH�XVHIXO��
'LVWULEXWLRQ��$IULFD��$VLD��&HQWUDO�$PHULFD��*XDWHPDOD��0H[LFR��1LFDUDJXD��3DQDPD���
(XURSH��%ULWDLQ��)UDQFH��*HUPDQ\���2FHDQLD��6RXWK�$PHULFD��86$��+LQWRQ�������:LOOLDPV�HW�
DO��������$XGLVLR��������1HZ�=HDODQG��1'��$.��:2��%3��11��0%��.$��0&��'1��6/��
�
6WDWXV�LQ�1HZ�=HDODQG��,QWURGXFHG�DQG�HVWDEOLVKHG��
�
+RVW�DVVRFLDWLRQV��+LQWRQ�������'REVRQ��������5LPX��GULHG�DQG�IHUPHQWLQJ�DSSOHV��ULSH�
EDQDQDV��UHILQHG�VXJDU��URWWHQ�ZRRG��URWWHQ�VHDZHHG��IUXLW��*ROGHQ�4XHHQ�SHDFKHV��
�
�
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&DUSRSKLOXV�PDFXODWXV�0XUUD\�
�)LJV�����������
�
&DUSRSKLOXV�PDFXODWXV�0XUUD\������������
&DUSRSKLOXV�YLWWLJHU�0XUUD\������������
�
'HVFULSWLRQ��/HQJWK����±����PP���%RG\�VXESDUDOOHO����&RORXU�YDULDEOH��WDQ��OLJKW�WR�GDUN�
EURZQ��UDUHO\�XQLFRORURXV��SURQRWXP�VRPHWLPHV�LQIXVFDWH�ZLWK�SDOH�PDUJLQV�RU�D�GDUN�
PDFXOD��HO\WURQ�ZLWK�EURDG�VXWXUDO�SDOH�PDFXOD�H[WHQGLQJ�WR�KXPHUDO�DUHDV�LQ�EDVDO�ó��RIWHQ�
IRUPLQJ�D�µ7¶�SDWWHUQ��DQG�VRPHWLPHV�RQO\�D�EURDG�DSLFDO�IDVFLD��PHWDYHQWULWH�DQG�SURQRWXP�
VLPLODUO\�FRORXUHG����9HVWLWXUH�RI�GHFXPEHQW�JROGHQ�VHWDH��DYHUDJH�OHQJWK�RI�HO\WUDO�VHWDH�
VOLJKWO\�VKRUWHU�WKDQ�H\H���+HDG��$QWHQQRPHUH���OHQJWK�DERXW�HTXDO�WR�����0DOH�PDQGLEOHV�
V\PPHWULFDO���3URWKRUD[���3URQRWXP�ZLWK�VLGHV�PRGHUDWHO\�FXUYHG�DQG�ZHDNO\�FRQYHUJHQW�
DQWHULRUO\��DQWHULRU�DQJOHV�REWXVHO\�URXQGHG��SRVWHULRU�DQJOHV�EURDGO\�URXQGHG��QRW�SURGXFHG�
LQWR�D�GLVWLQFW�WRRWK��GLVF�PRGHUDWHO\�FRQYH[��SXQFWDWLRQ�YDULDEOH��SXQFWXUHV�UHODWLYHO\�
VWURQJO\�LPSUHVVHG�RQ�GLVF��VHSDUDWHG�E\���GLDPHWHU�RU�OHVV�RU�VHSDUDWHG�E\��±��GLDPHWHUV��
JUDQXODWH�PLFURVFXOSWXUH�FOHDUO\�SUHVHQW�EHWZHHQ�SXQFWXUHV��PHGLDQ�LPSXQFWDWH�VWULS�SUHVHQW�
LQ�PRVW�VSHFLPHQV��PLFURSXQFWXUHV�DEVHQW���3URQRWDO�FDULQD�ZLGHO\�RU�QDUURZO\�H[SODQDWH��QRW�
VLQXDWH�LQ�DQWHULRU� ����3URVWHUQXP�DQG�K\SRPHURQ�ZLWK�JUDQXODWH�PLFURVFXOSWXUH�DQG�
LPSXQFWDWH��RU�ZHDNO\�UXJRVH���3URVWHUQDO�SURFHVV�ZLWK�DSH[�VXEURXQGHG�DQG�QRW�JUHDWO\�
H[SDQGHG�ODWHUDOO\�EHKLQG�SURFR[DH��(O\WUD���3XQFWXUHV�ZHDNO\�WR�VOLJKWO\�LPSUHVVHG��
VHSDUDWHG�E\���GLDPHWHU�RU�OHVV��JUDQXODWH�PLFURVFXOSWXUH�SUHVHQW���0HVRYHQWULWH�DQG�
PHWDYHQWULWH���0HVRYHQWULWH�UXJRVH�WR�LQGLVWLQFWO\�SXQFWXUHG��GLVFDO�FDULQDH�DEVHQW���
0HWDYHQWULWH�ZLWK�D[LOODU\�VSDFH�SUHVHQW�WR�D�OHYHO�RI� �WKH�OHQJWK�RI�WKH�PHWHSLVWHUQXP��OLQH�
DW�VLGH�VRPHWLPHV�DEVHQW�WR�ZHDNO\�LPSUHVVHG��7HUJXP�����0DOH�DQG�IHPDOH�XQPRGLILHG��
VPDOOHU�IHPDOHV�PD\�KDYH�D�VOLJKWO\�GHSUHVVHG�DSH[���0DOH�JHQLWDOLD���3DUDPHUDO�EDVH�
UHODWLYHO\�EURDG��RXWHU�DQJOH�DQJXODWH�VXEDSLFDOO\��DSH[�VXEDFXWH���/HJV���0DOH�PHWDWLELD�QRW�
VWURQJO\�GLODWHG�DW�EDVH����
�
&RPPHQWV��'REVRQ��������SURYLGHV�D�NH\�WR�VHSDUDWH�WKH�VSHFLHV�&��GDYLGVRQL��&��
GLPLGLDWXV��&��PDFXODWXV�DQG�&��PXWLODWXV�DQG�ODWHU��'REVRQ�������SURYLGHV�LQIRUPDWLRQ�WR�
VHSDUDWH�&��PDFXODWXV�IURP�&��JDYHQL����
� &DUSRSKLOXV�PDFXODWXV�LV�D�KLJKO\�YDULDEOH�VSHFLHV�WKDW�FDQ�EH�GLVWLQJXLVKHG�IURP�WKH�
FORVHO\�UHODWHG�&��RFXODWXV�E\�LWV�FRORXU�SDWWHUQ��FRPSDUH�)LJV������DQG���������DQG�DOVR�E\�
GLVVHFWLRQ�RI�WKH�PDOH�JHQLWDOLD��WKRXJK�WKH�JHQLWDOLD�DUH�YHU\�VLPLODU�WR�WKH�VXEVSHFLHV�&��
RFXODWXV�JLOORJO\�'REVRQ�ZKLFK�LW�LV�V\PSDWULF�ZLWK��HYHQ�RQ�WKH�UHPRWH�.HUPDGHF�,VODQGV���
7KHUH�DUH�VXEWOH�GLIIHUHQFHV�DPRQJ�WKHVH�WZR�VSHFLHV��VHH�VSHFLHV�NH\��DQG�WKHUH�DUH�VRPH�
FKDUDFWHUV�WKDW�PD\�EH�IL[HG�ZLWKLQ�LVODQG�SRSXODWLRQV��H�J���SURQRWDO�FDULQD�ZLGHO\�H[SODQDWH�
LQ�1LXH����7KH�RYHUODSSLQJ�YDULDWLRQ�EHWZHHQ�&��PDFXODWXV�DQG�&��RFXODWXV�VXJJHVWV�WKDW�
WKHVH�DUH�WKH�VDPH�VSHFLHV��EXW�DGGLWLRQDO�UHVHDUFK�LV�QHFHVVDU\����
� 7KLV�VSHFLHV�ZDV�GHVFULEHG�IURP�)UHQFK�3RO\QHVLD�DQG�LV�UHJXODUO\�LQWHUFHSWHG�LQ�1HZ�
=HDODQG��$UFKLEDOG�	�&KDOPHUV�������IURP�SURGXFH�RULJLQDWLQJ�IURP�3DFLILF�,VODQGV���:H�
KDYH�IRXQG�QR�HYLGHQFH�RI�HVWDEOLVKPHQW�RI�WKLV�VSHFLHV�LQ�1HZ�=HDODQG��7KH�VSHFLHV�ZDV�
UHGHVFULEHG�E\�+LQWRQ��������DQG�*LOORJO\��������ZKR�DOVR�LQFOXGHG�GLVWULEXWLRQ�DQG�KRVW�
LQIRUPDWLRQ��7KLV�VSHFLHV�LV�SODFHG�LQ�WKH�VXEJHQXV�0\RWKRUD[�0XUUD\��-HOLQHN��������
�
'LVWULEXWLRQ��)UHQFK�3RO\QHVLD��,QGR�$XVWUDOLDQ�5HJLRQ��3DFLILF�,VODQGV�86$��+DZDLL��QRW�
UHFRUGHG�IURP�FRQWLQHQWDO�86$���+LQWRQ�������:LOOLDPV�HW�DO��������&RQQHOO���������
�
6WDWXV�LQ�1HZ�=HDODQG��,QWHUFHSWHG��SUHVHQW�RQ�.HUPDGHF�,VODQGV���
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�
+RVW�DVVRFLDWLRQV��+LQWRQ�������'REVRQ�������*LOORJO\�������$UFKLEDOG�	�&KDOPHUV���������
&RFRQXWV��SLQHDSSOH���
�
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&DUSRSKLOXV�PDUJLQHOOXV�0RWVFKXOVN\�
�)LJV������������
�
&DUSRSKLOXV�PDUJLQHOOXV�0RWVFKXOVN\�������
&DUSRSKLOXV�QLWHQV�)DOO������������
�
'HVFULSWLRQ��/HQJWK����±����PP���%RG\�VXESDUDOOHO��ZLWK�VLGHV�RI�SURWKRUD[�DQG�HO\WUD�
FRQWLJXRXV����&RORXU�UHG�WR�GDUN�EURZQ��XQLFRORURXV��LQIXVFDWH�LQ�VRPH�VSHFLPHQV����9HVWLWXUH�
RI�VKRUW�DSUHVVHG�JROGHQ�VHWDH��DYHUDJH�OHQJWK�RI�HO\WUDO�VHWDH�PXFK�VKRUWHU�WKDQ�H\H���+HDG��
$QWHQQRPHUH���OHQJWK�DERXW�HTXDO�WR�����0DOH�PDQGLEOHV�V\PPHWULFDO���3URWKRUD[���
3URQRWXP�ZLWK�VLGHV�SDUDOOHO�WR�DQWHULRU� ��FRQYHUJHQW�DSLFDOO\��DQWHULRU�DQJOHV�REWXVHO\�
URXQGHG��SRVWHULRU�DQJOHV�REWXVHO\�DQJXODWH��QRW�SURGXFHG�LQWR�D�ZHOO�GHILQHG�WRRWK��GLVF�
FRQYH[��SXQFWXUHV�VWURQJO\�LPSUHVVHG�RQ�GLVF��VHSDUDWHG�E\���GLDPHWHU�RU�OHVV��ZHDN�
PLFURVFXOSWXUH�SUHVHQW�EHWZHHQ�SXQFWXUHV��EXW�DUHDV�JODEURXV��PLFURSXQFWXUHV�DEVHQW���
3URQRWDO�FDULQD�QDUURZO\�H[SODQDWH��QRW�VLQXDWH�LQ�DQWHULRU� ����3URVWHUQXP�DQG�K\SRPHURQ�
UXJRVH�WR�JUDQXODWH���3URVWHUQDO�SURFHVV�ZLWK�DSH[�VXEDFXWH�DQG�QRW�ZHDNO\�H[SDQGHG�ODWHUDOO\�
EHKLQG�SURFR[DH��ZLWK���ODWHUDO�ORQJLWXGLQDO�VXWXUHV���(O\WUD���3XQFWXUHV�VWURQJO\�LPSUHVVHG�
DQWHULRUO\��VHSDUDWHG�E\���GLDPHWHU�RU�OHVV��JUDQXODWH�PLFURVFXOSWXUH�SUHVHQW�DQG�VWURQJHU�
FRPSDUHG�WR�SURQRWXP���0HVRYHQWULWH�DQG�PHWDYHQWULWH���0HVRYHQWULWH�UXJRVH��ZLWK�D�PHGLDQ�
ORQJLWXGLQDO�FDULQD�SUHVHQW�RQ�GLVF���0HWDYHQWULWH�ZLWK�D[LOODU\�VSDFH�ZHOO�GHYHORSHG�DQG�
SUHVHQW�WR�D�OHYHO�EH\RQG�PLGGOH�RI�PHWHSLVWHUQXP��D[LOODU\�OLQH�DOPRVW�VWUDLJKW���7HUJXP�����
0DOH�ZLWK�XQPRGLILHG��RU�ZLWK�ZHDN�GHSUHVVLRQV�QHDU�DSH[�LQ�VRPH�VSHFLPHQV��IHPDOH�
XQPRGLILHG���0DOH�JHQLWDOLD���3DUDPHUDO�EDVH�VRPHZKDW�QDUURZ��RXWHU�DQJOH�HYHQO\�DUFXDWH��
DSH[�DFXWH��/HJV���0DOH�PHWDWLELD�QRW�VWURQJO\�GLODWHG�DW�EDVH����
�
&RPPHQWV��7KLV�VSHFLHV�LV�YHU\�GLVWLQFWLYH�E\�KDYLQJ�D�EURZQ�WR�UHGGLVK�EURZQ�FRORXU�
SDWWHUQ��)LJ�����ZLWK�D�JODEURXV�FXWLFOH�DQG�WKH�ERG\�SDUDOOHO�VLGHG�ZLWK�WKH�SURWKRUDFLF�DQG�
HO\WUDO�RXWOLQHV�FRQWLJXRXV����7KH�ODUJH�D[LOODU\�VSDFH�LV�DOVR�YHU\�GLVWLQFWLYH�IRU�WKLV�VSHFLHV�
�)LJ���������
� 7KLV�VSHFLHV�ZDV�GHVFULEHG�IURP�$VLD�DQG�WKH�ILUVW�UHFRUG�RI�WKLV�VSHFLHV�LQ�1HZ�
=HDODQG�LV�IURP������LQ�1HOVRQ��.XVFKHO���������7KH�DGXOW�ZDV�UHGHVFULEHG�E\�+LQWRQ�
��������*LOORJO\���������DQG�$XGLVLR���������7KLV�VSHFLHV�LV�SODFHG�LQ�WKH�VXEJHQXV�
&DUSRSKLOXV��
�
'LVWULEXWLRQ��1HDUO\�FRVPRSROLWDQ���+LQWRQ��������LQFOXGLQJ�$XVWUDOLD��$IULFD��$UJHQWLQD��
&KLQD��:HVWHUQ���(XURSH��,QGLD��:HVWHUQ���0DODJDV\�5HSXEOLF��DQG�86$��:LOOLDPV�HW�DO��
������$XGLVLR��������1HZ�=HDODQG��1'��$.��:2��:,��&/��%3��*%��+%��:1��11��2/��
�
6WDWXV�LQ�1HZ�=HDODQG��,QWURGXFHG�DQG�HVWDEOLVKHG��
�
+RVW�DVVRFLDWLRQV��+LQWRQ�������'REVRQ�������.XVFKHO��������7RPDWRHV��VZHGHV��OHPRQV��
VZHHW�FRUQ��GHFD\LQJ�IUXLW��FRSUD��GDKOLDV��WXQQHOV�LQ�3LWWRVSRUXP�EDUN��LULV�EXOE��EDEDFR��
.HQWLD�VHHG��SDOP�VHHG��FXFXPEHU��FXW�IORZHUV��SLQHDSSOHV��*ROGHQ�4XHHQ�SHDFKHV��URWWLQJ�
PDL]H��IHLMRD��
�
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&DUSRSKLOXV�PXWLODWXV�(ULFKVRQ�
�)LJV����������������������������
�
&DUSRSKLOXV�PXWLODWXV�(ULFKVRQ������������
&DUSRSKLOXV�OXULGXV�0XUUD\������������
&DUSRSKLOXV�SLORVHOOXV�0RWVFKXOVN\������������
�
'HVFULSWLRQ��/HQJWK����±����PP���%RG\�SDUDOOHO����&RORXU�YDULDEOH��XQLFRORURXV�OLJKW�WDQ�WR�
EURZQ��HO\WURQ�ZLWK�EURDG�FHQWUDO�SDOH�DUHD�H[WHQGLQJ�WR�KXPHUDO�DUHDV�LQ�EDVDO�ó��VLPLODU�WR�
&��PDFXODWXV���PHWDYHQWULWH�DQG�SURQRWXP�QRW�VLPLODUO\�FRORXUHG��ZLWK�YHQWULWHV�GDUNHU�WKDQ�
WKH�GRUVXP���9HVWLWXUH�RI�GHFXPEHQW�JROGHQ�VHWDH��DYHUDJH�OHQJWK�RI�HO\WUDO�VHWDH�GLVWLQFWO\�
VKRUWHU�WKDQ�H\H���+HDG��$QWHQQRPHUH���OHQJWK�DERXW�HTXDO�WR�����0DOH�PDQGLEOHV�
DV\PPHWULFDO��ULJKW�PDQGLEOH�VWURQJO\�HOERZHG���3URWKRUD[���3URQRWXP�ZLWK�VLGHV�ZHDNO\�
FXUYHG��FRQYHUJHQW�DQWHULRUO\��DQWHULRU�DQJOHV�REWXVHO\�DQJOHG��SRVWHULRU�DQJOHV�EURDGO\�
URXQGHG��QRW�SURGXFHG�LQWR�D�GLVWLQFW�WRRWK��GLVF�PRGHUDWHO\�FRQYH[��SXQFWXUHV�PRGHUDWHO\�
LPSUHVVHG�RQ�GLVF��VHSDUDWHG�E\���GLDPHWHU�RU�OHVV��JUDQXODWH�PLFURVFXOSWXUH�FOHDUO\�SUHVHQW�
EHWZHHQ�SXQFWXUHV��PLFURSXQFWXUHV�DEVHQW���3URQRWDO�FDULQD�QDUURZO\�H[SODQDWH��QRW�VLQXDWH�
LQ�DQWHULRU� ����3URVWHUQXP�UXJRVH��K\SRPHURQ�JUDQXODWH���3URVWHUQDO�SURFHVV�ZLWK�DSH[�
VXEURXQGHG�DQG�QRW�JUHDWO\�H[SDQGHG�ODWHUDOO\�EHKLQG�SURFR[DH���(O\WUD���3XQFWXUHV�ZHDNO\�WR�
VOLJKWO\�LPSUHVVHG��VHSDUDWHG�E\��±��GLDPHWHUV��JUDQXODWH�PLFURVFXOSWXUH�SUHVHQW���
0HVRYHQWULWH�DQG�PHWDYHQWULWH���0HVRYHQWULWH�UXJRVH��GLVFDO�FDULQDH�DEVHQW���0HWDYHQWULWH�
ZLWK�D[LOODU\�VSDFH�SUHVHQW�WR�D�OHYHO�RI� �WKH�OHQJWK�RI�WKH�PHWHSLVWHUQXP��7HUJXP�����0DOH�
XQPRGLILHG��IHPDOH�ZLWK�VOLJKWO\�GHSUHVVHG�VXEDFXWH�DSH[��VRPH�DEUXEWO\�FRQVWULFWHG�
DSLFDOO\���0DOH�JHQLWDOLD���3DUDPHUDO�EDVH�UHODWLYHO\�EURDG��RXWHU�DQJOH�DUFXDWH��DSH[�
VXEDFXWH���/HJV���0DOH�PHWDWLELD�QRW�VWURQJO\�GLODWHG�DW�EDVH����
�
&RPPHQWV��7KLV�VSHFLHV�LV�VLPLODU�WR�&��GLPLGDWXV��VHH�'REVRQ��������VPDOO�VSHFLPHQV�RI�&��
PDFXODWXV��DQG�&��WUXQFDWXV��DQG�FDQ�EH�GLVWLQJXLVKHG�IURP�WKH�VSHFLHV�E\�WKH�FRPELQDWLRQ�
RI��OHQJWK�RI�DQWHQQRPHUH���VOLJKWO\�VKRUWHU�WKDQ����)LJ�������DV\PPHWULFDO�PDOH�PDQGLEOHV��
D[LOODU\�VSDFH�UHODWLYHO\�VPDOO��DQG�QRQ�GLODWHG�PDOH�PHWDWLELDH���'REVRQ��������SURYLGHV�D�
NH\�WR�VHSDUDWH�WKH�VSHFLHV�&��GDYLGVRQL��&��GLPLGLDWXV��&��PDFXODWXV�DQG�&��PXWLODWXV�DQG�
ODWHU��'REVRQ�������SURYLGHV�LQIRUPDWLRQ�WR�VHSDUDWH�&��IUHHPDQL�IURP�&��PXWLODWXV��'REVRQ�
�����D��UHGHVFULEHG�&��PXWLODWXV��'LVVHFWLRQV�RI�PDOHV�PD\�EH�LPSRUWDQW�IRU�H[DFW�
GHWHUPLQDWLRQ�RI�WKLV�VSHFLHV����
� 7KLV�VSHFLHV�ZDV�GHVFULEHG�IURP�ZHVWHUQ�,QGLD�DQG�WKH�ILUVW�UHFRUG�RI�WKLV�VSHFLHV�LQ�
1HZ�=HDODQG�ZDV�E\�+XWWRQ����������:H�KDYH�H[DPLQHG�VSHFLPHQV�WKDW�ZHUH�LQWHUFHSWHG�
IURP�SURGXFH�RULJLQDWLQJ�IURP�$XVWUDOLD���:H�ILQG�QR�HYLGHQFH�RI�HVWDEOLVKPHQW�RI�WKLV�
VSHFLHV�LQ�1HZ�=HDODQG��FRQWUDU\�WR�WKH�ILQGLQJV�RI�$UFKLEDOG�DQG�&KDOPHUV����������
&DUSRSKLOXV�PXWLODWXV�GLG�QRW�ILW�WKH�FULWHULD�RI�DQ�HVWDEOLVKHG�VSHFLHV�DV�LQGLFDWHG�LQ�WKH�
LQWURGXFWLRQ���7KHUH�ZDV�D�33,1�UHFRUG�IRU�WKH�VSHFLHV�EXW�ZH�ZHUH�XQDEOH�WR�ORFDWH�WKDW�
VSHFLPHQ�LQ�ERUURZHG�PDWHULDO�DQG�ZH�FRXOG�QRW�YDOLGDWH�WKH�UHFRUG��
�
� 5HGHVFULSWLRQ�RI�DGXOWV��GLVWULEXWLRQ��DQG�KRVW�LQIRUPDWLRQ�DUH�LQFOXGHG�LQ�*LOORJO\�
�������DQG�$XGLVLR���������7KLV�VSHFLHV�LV�SODFHG�LQ�WKH�VXEJHQXV�0\RWKRUD[�0XUUD\��
�
&RPPRQ�QDPH���&RQIXVHG�VDS�EHHWOH��
�
'LVWULEXWLRQ��&RVPRSROLWDQ��:LOOLDPV�HW�DO���������LQFOXGLQJ�$XVWUDOLD���
�
6WDWXV�LQ�1HZ�=HDODQG��,QWHUFHSWHG��
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�
+RVW�DVVRFLDWLRQV��'REVRQ�������$UFKLEDOG�	�&KDOPHUV���������3UXQXV�SHUVLFD�
�SHDFK�QHFWDULQH���JUDSHV��TXLQFH��RUDQJHV��DUURZURRW�IORZHU��LVODQG�FKHVWQXWV��OHQWLO�VHHGV��



� ���

&DUSRSKLOXV�REVROHWXV�(ULFKVRQ�
�)LJV���������������������
�
&DUSRSKLOXV�REVROHWXV�(ULFKVRQ�������
&DUSRSKLOXV�LPPDFXODWXV�/XFDV������������
&DUSRSKLOXV�FULEHOODWXV�0RWVFKXOVN\�����������
&DUSRSKLOXV�VHULFHXV�0RWVFKXOVN\�����������
&DUSRSKLOXV�VWULJLSHQQLV�0RWVFKXOVN\�����������
�
'HVFULSWLRQ��/HQJWK����±����PP���%RG\�VXESDUDOOHO����&RORXU�FKRFRODWH�WR�GDUN�EURZQ��HO\WUD�
PD\�EH�OLJKWHU����9HVWLWXUH�RI�GHFXPEHQW�VLOYHU�VHWDH��DYHUDJH�OHQJWK�RI�HO\WUDO�VHWDH�VKRUWHU�
WKDQ�H\H���+HDG��$QWHQQRPHUH���OHQJWK�DERXW�HTXDO�WR�����0DOH�PDQGLEOHV�V\PPHWULFDO���
3URWKRUD[���3URQRWXP�ZLWK�VLGHV�PRGHUDWHO\�FXUYHG��FRQYHUJLQJ�DQWHULRUO\�DQG�ZLGHVW�QHDU�
EDVH��DQWHULRU�DQJOHV�REWXVHO\�URXQGHG��SRVWHULRU�DQJOHV�REWXVHO\�DQJXODWH��QRW�SURGXFHG�LQWR�
D�WRRWK��GLVF�FRQYH[��SXQFWXUHV�ODUJH�DQG�RYDWH�DQG�VWURQJO\�LPSUHVVHG�RQ�GLVF��VHSDUDWHG�E\�
OHVV�WKDQ���GLDPHWHU��PLFURVFXOSWXUH�DQG�VPDOO�PLFURSXQFWXUHV�VSDUVHO\�SUHVHQW��JODEURXV�
EHWZHHQ�SXQFWXUHV���3URQRWDO�FDULQD�VRPHZKDW�H[SODQDWH��VLQXDWH�LQ�DQWHULRU� �LQ�VRPH�
VSHFLPHQV����3URVWHUQXP�SXQFWDWH��K\SRPHURQ�UXJRVH���3URVWHUQDO�SURFHVV�ZLWK�DSH[�HYHQO\�
DUFXDWH�DQG�H[SDQGHG�ODWHUDOO\�EHKLQG�SURFR[DH���(O\WUD���6XUIDFH�XQGXODWH��SXQFWXUHV�DW�GLVF�
RI�VLPLODU�VL]H��SXQFWXUHV�RYDWH�DQG�VWURQJO\�LPSUHVVHG��VHSDUDWHG�E\�OHVV�WKDQ���GLDPHWHU��
JUDQXODWH�PLFURVFXOSWXUH�SUHVHQW���0HVRYHQWULWH�DQG�PHWDYHQWULWH���0HVRYHQWULWH�UXJRVH�ZLWK�
GLVF�VHSDUDWHG�IURP�ODWHUDO�UHJLRQ�E\�FDULQDH�H[WHQGLQJ�IURP�SURVWHUQDO�SURFHVV�WR�
PHVRFR[DH��GLVFDO�DUHD�GLYLGHG�E\�PHGLDQ�ORQJLWXGLQDO�FDULQD����0HWDYHQWULWH�ZLWKRXW�D[LOODU\�
VSDFH��7HUJXP�����0DOH�DSH[�DSLFXODWH��IHPDOH�QDUURZO\�URXQGHG�DQG�RIWHQ�ZHDNO\�XSWXUQHG�
DW�DSH[���0DOH�JHQLWDOLD���3DUDPHUDO�EDVH�UHODWLYHO\�QDUURZ��RXWHU�DQJOH�HYHQO\�DUFXDWH��DSH[�
DFXWH��/HJV���0DOH�PHWDWLELD�QRW�VWURQJO\�GLODWHG�DW�EDVH����
�
&RPPHQWV��7KLV�VSHFLHV�LV�GLVWLQFWLYH�E\�KDYLQJ�D�XQLFRORURXV�EURZQ�RU�FKRFRODWH�FRORXU�
�)LJ������ZLWK�ODUJH�SXQFWDWLRQ�GRUVDOO\�DQG�PDOH�ZLWK�WHUJXP���DSLFXODWH���,W�LV�PRVW�VLPLODU�
WR�&��SODQDWXV��EXW�FDQ�EH�GLVWLQJXLVKHG�IURP�WKLV�VSHFLHV�E\�KDYLQJ�D�FRQYH[�SURQRWXP�DQG�
WKH�VXUIDFHV�RI�WKH�HO\WUD�DUH�XQHYHQ����
� 7KLV�VSHFLHV�ZDV�GHVFULEHG�IURP�$VLD��7KDLODQG��DQG�KDV�EHHQ�LQWHUFHSWHG�LQ�1HZ�
=HDODQG�IURP�SURGXFH�RULJLQDWLQJ�IURP�$XVWUDOLD��$VLD�DQG�WKH�3DFLILF�LVODQGV���7KHUH�DUH���
VSHFLPHQV�FROOHFWHG�E\�&�(��&ODUN�IURP������WR������LQ�WKH�1RUWK�,VODQG��1'��$.��:2��DQG�
D�VLQJOH�VSHFLPHQ�FROOHFWHG�LQ�������1'����%XW�ZH�KDYH�VHHQ�QR�UHFHQW�VSHFLPHQV��ZKLFK�
VXJJHVWV�WKDW�WKLV�VSHFLHV�LV�QRW�HVWDEOLVKHG���5HGHVFULSWLRQV�RI�WKH�DGXOW��GLVWULEXWLRQ��DQG�KRVW�
LQIRUPDWLRQ�DUH�LQFOXGHG�LQ�+LQWRQ���������*LOORJO\���������DQG�$XGLVLR���������7KLV�VSHFLHV�
LV�SODFHG�LQ�WKH�VXEJHQXV�&DUSRSKLOXV���
�
'LVWULEXWLRQ��$IULFD��&KLQD��:HVWHUQ���&HQWUDO�$PHULFD��(XURSH��,UDQ��-DSDQ��0DODJDV\�
5HSXEOLF��86$��:LOOLDPV�HW�DO��������&RQQHOO���������
�
6WDWXV�LQ�1HZ�=HDODQG���,QWHUFHSWHG��
�
+RVW�DVVRFLDWLRQV��'REVRQ�������$UFKLEDOG�	�&KDOPHUV���������3DSD\D��GULHG�EDQDQD��
VKDOORWV��SHSSHU��&RFRV�QXFLIHUD��&RFRQXW�SDOP���\DP��WDUR��FRIIHH�EHDQV��KHPS��DQQDWWR��
�%L[D�RUHOODQD��VHHGV��SODQWDLQ��WDUR��WHD�OHDYHV��FRSUD��SDZSDZ��SLQHDSSOH��3KRHQL[�
GDFW\OLIHUD��GDWH�SDOP���FRFRD�EHDQV��FRFRD��=L]\SKXV�IUXLW��LQFOXGHV�ORWH�IUXLW��,QGLDQ�MXMXEH�
&KLQHVH�GDWH���GULHG�IUXLW��JDUOLF��ULFH��SHDQXWV��KLGHV��O\FKHHV��UDLVLQV��JUDSHV��URWWHQ�ZKHDW��
SHSSHUV��
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&DUSRSKLOXV�RFXODWXV�0XUUD\�
�)LJV�����������±����
�
&DUSRSKLOXV�RFXODWXV�0XUUD\�������
&DUSRSKLOXV�RFXODWXV�RFXODWXV�0XUUD\��������VXEVSHFLHV��
&DUSRSKLOXV�RFXODWXV�JLOORJO\L�'REVRQ�����D��VXEVSHFLHV��
&DUSRSKLOXV�RFXODWXV�FKHHVPDQL�'REVRQ�����D��VXEVSHFLHV��
�
�
'HVFULSWLRQ��/HQJWK����±����PP���%RG\�VXESDUDOOHO���&RORXU�YHU\�YDULDEOH��WDQ��OLJKW�WR�GDUN�
EURZQ��UDUHO\�XQLFRORURXV��VRPH�LVODQG�SRSXODWLRQV���SURQRWXP�LQIXVFDWH�ZLWK�SDOH�PDUJLQV�
RU�D�GDUN�PDFXOD�RU�XQLFRORURXV��HO\WURQ�ZLWK�FHQWUDO�GDUN�PDFXOD�VXUURXQGHG�E\�SDOH�FLUFOH��
H[WHQGLQJ�DOPRVW�WR�GDUNHU�VXSUDHSLSOHXUDO�GDUN�DUHD��VXWXUDO�DUHDV�GDUN��PHWDYHQWULWH�DQG�
SURQRWXP�VLPLODUO\�FRORXUHG���9HVWLWXUH�RI�GHFXPEHQW�JROGHQ�VHWDH��DYHUDJH�OHQJWK�RI�HO\WUDO�
VHWDH�GLVWLQFWO\�VKRUWHU�WKDQ�H\H���+HDG��$QWHQQRPHUH���OHQJWK�QHDUO\�DV�ORQJ�DV�RU�HTXDO�WR�
������0DOH�PDQGLEOHV�V\PPHWULFDO���3URWKRUD[���3URQRWXP�ZLWK�VLGHV�ZHDNO\�FXUYHG��ZHDNO\�
FRQYHUJHQW�DQWHULRUO\��DQWHULRU�DQJOHV�QDUURZO\�FXUYHG��SRVWHULRU�EURDGO\�URXQGHG��QRW�
SURGXFHG�LQWR�D�GLVWLQFW�WRRWK��GLVF�VWURQJO\�WR�PRGHUDWHO\�FRQYH[��SXQFWDWLRQ�YDULDEOH��
SXQFWXUHV�UHODWLYHO\�VWURQJO\�RU�ZHDNO\�LPSUHVVHG�RQ�GLVF��VHSDUDWHG�E\���GLDPHWHU�RU�OHVV�RU�
VHSDUDWHG�E\��±��GLDPHWHUV��JODEURXV�WR�JUDQXODWH�ZLWK�PLFURVFXOSWXUH�FOHDUO\�SUHVHQW�
EHWZHHQ�SXQFWXUHV��PHGLDQ�LPSXQFWDWH�VWULS�SUHVHQW�LQ�PRVW�VSHFLPHQV��PLFURSXQFWXUHV�
DEVHQW���3URQRWDO�FDULQD�QDUURZO\�H[SODQDWH��QRW�VLQXDWH�LQ�DQWHULRU�ó���3URVWHUQXP�DQG�
K\SRPHURQ�ZLWK�JUDQXODWH�PLFURVFXOSWXUH�DQG�LPSXQFWDWH��RU�ZHDNO\�UXJRVH���3URVWHUQDO�
SURFHVV�ZLWK�DSH[�VXEURXQGHG�DQG�QRW�JUHDWO\�H[SDQGHG�ODWHUDOO\�EHKLQG�SURFR[DH���(O\WUD���
3XQFWXUHV�ZHDNO\�WR�VOLJKWO\�LPSUHVVHG��VHSDUDWHG�E\���GLDPHWHU�RU�OHVV��JUDQXODWH�
PLFURVFXOSWXUH�SUHVHQW���0HVRYHQWULWH�DQG�PHWDYHQWULWH���0HVRYHQWULWH�UXJRVH�WR�LQGLVWLQFWO\�
SXQFWXUHG��GLVFDO�FDULQDH�DEVHQW���0HWDYHQWULWH�ZLWK�D[LOODU\�VSDFH�SUHVHQW�WR�D�OHYHO�RI� �WKH�
OHQJWK�RI�WKH�PHWHSLVWHUQXP��OLQH�DW�VLGH�VRPHWLPHV�DEVHQW�WR�ZHDNO\�LPSUHVVHG��7HUJXP�����
0DOH�DQG�IHPDOH�XQPRGLILHG���0DOH�JHQLWDOLD���3DUDPHUDO�EDVH�EURDG��RXWHU�DQJOH�DQJXODWH�
VXEDSLFDOO\�RU�QRW��DSH[�DFXWH��VXEDFXWH��URXQGHG���/HJV���0DOH�PHWDWLELD�QRW�VWURQJO\�GLODWHG�
DW�EDVH����
�
&RPPHQWV��&DUSRSKLOXV�RFXODWXV�LV�D�KLJKO\�YDULDEOH�VSHFLHV�WKDW�KDV�EHHQ�GLYLGHG�LQWR�
WKUHH�VXEVSHFLHV�E\�'REVRQ�EDVHG�RQ�JHQLWDOLF�GLIIHUHQFHV�DQG�FRORXU�SDWWHUQ���&DUSRSKLOXV�
RFXODWXV�RFXODWXV�LV�ZLGHVSUHDG��&RRN�,VODQGV��)LML��0DUTXHVXV��6RFLHW\�,VODQGV��DQG�7RQJD��
DQG�KDV�EHHQ�LQWURGXFHG�WR�+DZDLL���&DUSRSKLOXV�RFXODWXV�JLOORJO\L�LV�DOVR�ZLGHVSUHDG��&RRN�
,VODQGV��)LML��.HUPDGHF�,VODQGV��1LXH��DQG�7RQJD����&DUSRSKLOXV�RFXODWXV�FKHHVPDQL�LV�
UHVWULFWHG�WR�1HZ�+HEULGHV���7KHVH�VXEVSHFLHV�FDQ�EH�GLVWLQJXLVKHG�IURP�WKH�FORVHO\�UHODWHG�
&��PDFXODWXV�E\�FRORXU�SDWWHUQ��FRPSDUH�)LJV������DQG���������DQG�DOVR�E\�GLVVHFWLRQ�RI�WKH�
PDOH�JHQLWDOLD��DSDUW�IURP�&��RFXODWXV�JLOORJO\L��VHH�&RPPHQWV�IRU�&��PDFXODWXV����$SDUW�
IURP�FRORXU��ZH�KDYH�QRWLFHG�YDULDWLRQ�LQ�SXQFWDWLRQ�DQG�ZLGWK�RI�WKH�SURQRWDO�FDULQDH��IURP�
ZHDNO\�WR�PRGHUDWHO\�H[SODQDWH�����
� 7KLV�VSHFLHV�ZDV�GHVFULEHG�IURP�WKH�6RFLHW\�,VODQGV��%RUD�%RUD��ZLWK�LQWHUFHSWLRQV�LQ�
1HZ�=HDODQG���7KH�VSHFLHV�LV�ZLGHVSUHDG�LQ�WKH�3DFLILF�DQG�0LFURQHVLD��*LOORJO\�������
'REVRQ�����D���LQFOXGLQJ�WKH�.HUPHGHF�,VODQGV��:H�KDYH�IRXQG�QR�HYLGHQFH�RI�
HVWDEOLVKPHQW�RI�WKLV�VSHFLHV�LQ�PDLQODQG�1HZ�=HDODQG��EXW�WKH�VSHFLHV�KDV�EHHQ�LQWHUFHSWHG�
IURP�SURGXFH�RULJLQDWLQJ�IURP�3DFLILF�LVODQGV���5HGHVFULSWLRQ�RI�WKH�DGXOW��GLVWULEXWLRQ��DQG�
KRVW�GDWD�DUH�LQFOXGHG�LQ�*LOORJO\����������7KLV�VSHFLHV�LV�SODFHG�LQ�WKH�VXEJHQXV�0\RWKRUD[�
0XUUD\��
�



� ���

'LVWULEXWLRQ��&DUSRSKLOXV�R��RFXODWXV�±�&RRN�,VODQGV��6RFLHW\�,VODQGV��7RQJD��86$�
�+DZDLL���'REVRQ�����D���&DUSRSKLOXV�R��JLOORJO\L�±�&RRN�,VODQGV��)LML��1HZ�=HDODQG�
�.HUPDGHF�,VODQGV���1LXH��6RFLHW\�,VODQGV��7RQJD��'REVRQ�����D���&DUSRSKLOXV�R��
FKHHVPDQL�±�1HZ�+HEULGHV�>9DQXDWX@��'REVRQ�����D���
�
6WDWXV�LQ�1HZ�=HDODQG���&DUSRSKLOXV�R��RFXODWXV�LQWHUFHSWHG��&DUSRSKLOXV�R��JLOORJO\L�
QDWLYH��.HUPDGHF�,VODQGV�RQO\���
�
+RVW�DVVRFLDWLRQV��*LOORJO\�������'REVRQ�����D���<DPV��'LVFRUHD�VS����GULHG�IUXLW��NDYD�
URRW��WDUR��&RORFDVLD�VS����FRSUD��&RFRV�QXFLIHUD��&RFRQXW�SDOP���&RURPEROD��FKHVWQXW�
�,QRFDUSXV�HGXOLV���FXW�IORZHUV��&DSVLFXP�VS���YHJHWDEOHV��
�
�
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&DUSRSKLOXV�WUXQFDWXV�0XUUD\�
�)LJV�������������
�
&DUSRSKLOXV�WUXQFDWXV�0XUUD\�����������������
&DUSRSKLOXV�IORULGDQXV�)DOO������������
&DUSRSKLOXV�KDOOL�'REVRQ������������
&DUSRSKLOXV�SLORVHOOXV�0RWVFKXOVN\�����������
�
'HVFULSWLRQ��/HQJWK����±����PP���%RG\�VXESDUDOOHO���&RORXU�XQLFRORURXV�OLJKW�WR�UHG�EURZQ��
DSLFDO� �RI�HO\WURQ�GDUNHU��PHWDYHQWULWH�DQG�SURQRWXP�VLPLODUO\�FRORXUHG����9HVWLWXUH�RI�
GHFXPEHQW�RU�VXEHUHFW�JROGHQ�VHWDH��DYHUDJH�OHQJWK�RI�HO\WUDO�VHWDH�DERXW�DV�ORQJ�DV�H\H���
+HDG��$QWHQQRPHUH���DERXW����î�OHQJWK�RI�VHJPHQW�����0DOH�PDQGLEOHV�V\PPHWULFDO���
3URWKRUD[���3URQRWXPZLWK�VLGHV�PRGHUDWHO\�FXUYHG��DQWHULRU�DQJOHV�REWXVHO\�URXQGHG��
SRVWHULRU�DQJOHVEURDGO\�URXQGHG��QRW�SURGXFHG�LQWR�D�GLVWLQFW�WRRWK��GLVF�PRGHUDWHO\�FRQYH[��
SXQFWXUHV�LPSUHVVHG�RQ�GLVF��VHSDUDWHG�E\���GLDPHWHU��JUDQXODWH�PLFURVFXOSWXUH�FOHDUO\�
SUHVHQW�EHWZHHQ�SXQFWXUHV��PLFURSXQFWXUHV�DEVHQW���3URQRWDO�FDULQD�QDUURZO\�H[SODQDWH��QRW�
VLQXDWH�LQ�DQWHULRU� ����3URVWHUQXP�VWURQJO\�SXQFWXUHG��K\SRPHURQ�UXJRVH���3URVWHUQDO�
SURFHVV�ZLWK�DSH[�URXQGHG�DQG�QRW�JUHDWO\�H[SDQGHG�ODWHUDOO\�EHKLQG�SURFR[DH��(O\WUD���
3XQFWXUHV�PRGHUDWHO\�LPSUHVVHG��VHSDUDWHG�E\���GLDPHWHU��JUDQXODWH�PLFURVFXOSWXUH�SUHVHQW���
0HVRYHQWULWH�DQG�PHWDYHQWULWH���0HVRYHQWULWH�SXQFWDWH��GLVFDO�FDULQDH�DEVHQW���0HWDYHQWULWH�
ZLWK�D[LOODU\�VSDFH�SUHVHQW�WR�D�OHYHO�RI�ò�WKH�OHQJWK�RI�WKH�PHWHSLVWHUQXP���7HUJXP�����0DOH�
DQG�IHPDOH�XQPRGLILHG��0DOH�JHQLWDOLD���3DUDPHUDO�EDVH�EDUURZ��RXWHU�DQJOH�HYHQO\�DUFXDWH��
DSH[�DFXWH��/HJV���0DOH�PHWDWLELD�DEUXSWO\�H[SDQGHG�IURP�EDVDO� ����
�
&RPPHQWV��7KLV�VSHFLHV�LV�VLPLODU�WR�&��GLPLGDWXV�DQG�VPDOO�VSHFLPHQV�RI�&��PDFXODWXV�DQG�
FDQ�EH�GLVWLQJXLVKHG�IURP�WKH�VSHFLHV�E\�WKH�FRPELQDWLRQ�RI��OHQJWK�RI�DQWHQQRPHUH���VOLJKWO\�
VKRUWHU�WKDQ����V\PPHWULFDO�PDOH�PDQGLEOHV��ZHOO�GHYHORSHG�D[LOODU\�VSDFH��DQG�EDVDOO\�
FRQVWULFWHG�PDOH�PHWDWLELDH���'LVVHFWLRQV�RI�PDOHV�PD\�EH�QHHGHG�IRU�H[DFW�GHWHUPLQDWLRQ�RI�
WKLV�VSHFLHV���
� 7KLV�VSHFLHV�ZDV�GHVFULEHG�IURP�0DGDJDVFDU�DQG�WKH�ILUVW�LQWHUFHSWLRQ�UHFRUG�RI�WKLV�
VSHFLHV�LQ�1HZ�=HDODQG�LV�IURP�������LQWHUFHSWHG�IURP�FRFRQXW�KXVN�LQ�7LPDUX����:H�ILQG�QR�
HYLGHQFH�RI�HVWDEOLVKPHQW�RI�WKLV�VSHFLHV�LQ�1HZ�=HDODQG��WKRXJK�LW�KDV�EHHQ�LQWHUFHSWHG�
IURP�SURGXFH�RULJLQDWLQJ�IURP�3DFLILF�LVODQGV���5HGHVFULSWLRQ�RI�WKH�DGXOW��GLVWULEXWLRQ��DQG�
KRVW�LQIRUPDWLRQ�LV�JLYHQ�LQ�*LOORJO\��������DQG�$XGLVLR���������-HOLQHN��������OLVWV�&��
SLORVHOOXV�DV�D�V\QRQ\P�RI�&��WUXQFDWXV�DQG�ZH�IROORZ�KLV�WUHDWPHQW�RI�WKH�VSHFLHV�QDPH��7KLV�
VSHFLHV�LV�SODFHG�LQ�WKH�VXEJHQXV�0\RWKRUD[�0XUUD\����
�
'LVWULEXWLRQ��$XVWUDOLD��&KLQD��,QGLD��:HVWHUQ���-DSDQ��0DODJDV\�5HSXEOLF��0LFURQHVLD��
1RUWK��&HQWUDO�DQG�6RXWK�$PHULFD��3KLOLSSLQHV��:LOOLDPV�HW�DO�������DV�&��SLORVHOOXV����
�
6WDWXV�LQ�1HZ�=HDODQG��,QWHUFHSWHG��
�
+RVW�DVVRFLDWLRQV��*LOORJO\��������&RSUD��FRFRQXW�KXVNV��SUHSDUHG�EDQDQDV��GULHG�EUHDG�
IUXLW��ULFH��
�

�
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��� $FNQRZOHGJHPHQWV�
����
:H�WKDQN�WKH�IROORZLQJ�FXUDWRUV�IRU�VSHFLPHQ�ORDQV��1HZ�=HDODQG��-RKQ�(DUO\��$XFNODQG�
0XVHXP���2OZ\Q�*UHHQ��0$)�$XFNODQG���'LDQH�-RQHV��)RUHVW�5HVHDUFK���&DURO�0XLU��0$)�
/LQFROQ���-RKQ�1XQQ��SULYDWH�FROOHFWLRQ���6LPRQ�3ROODUG��&DQWHUEXU\�0XVHXP���3KLO�6LUYLG�
�0XVHXP�RI�1HZ�=HDODQG�±�7H�3DSD�7RQJDUHZD���$XVWUDOLD��'LFN�%DVKIRUG��)RUHVWU\�
7DVPDQLD���'DYLG�%ULWWRQ��$XVWUDOLDQ�0XVHXP���*DYLQ�'DOO\���0XVHXP�DQG�$UW�*DOOHU\�RI�
WKH�1RUWKHUQ�7HUULWRU\���*UHJ�'DQLHOV��8QLYHUVLW\�RI�4XHHQVODQG�,QVHFW�&ROOHFWLRQ���0XUGRFK�
'H�%DDU��4XHHQVODQG�)RUHVW\�5HVHDUFK�,QVWLWXWH���-RKQ�'RQDOGVRQ��4XHHQVODQG�'HSW�RI�
3ULPDU\�,QGXVWULHV���-DQ�)RUUHVW��6RXWK�$XVWUDOLDQ�0XVHXP�(QWRPRORJLFDO�&ROOHFWLRQ���3HWHU�
*LOOHVSLH��16:�$JULFXOWXUDO�6FLHQWLILF�&ROOHFWLRQV�8QLW���-XG\�*ULPVKDZ��$4,6��0DUHHED���
7HUU\�+RXVWRQ��:HVWHUQ�$XVWUDOLDQ�0XVHXP���0DUJDUHW�+XPSKUH\��0DFOHD\�0XVHXP�
,QYHUWHEUDWH�8QLW���-RKQ�-HQQLQJV��7KH�:DLWH�,QVHFW�DQG�1HPDWRGH�&ROOHFWLRQ���'HEELH�.HQW�
�6WDWH�)RUHVWV�RI�16:�,QVHFW�&ROOHFWLRQ���*HRII�0RQWHLWK���4XHHQVODQG�0XVHXP���0DOL�
0DOLSDWLO��9LFWRULDQ�$JULFXOWXUDO�,QVHFW�&ROOHFWLRQ���$GDP�6OLSLQVNL��$XVWUDOLDQ�1DWLRQDO�
,QVHFW�&ROOHFWLRQ���5RVV�6WRUH\��4XHHQVODQG�'HSW�RI�3ULPDU\�,QGXVWULHV��0DUHHED���$QGUDV�
6]LWR��:HVWHUQ�$XVWUDOLDQ�'HSDUWPHQW�RI�$JULFXOWXUH���.HQ�:DONHU��0XVHXP�9LFWRULD���7RP�
:HLU��$XVWUDOLDQ�1DWLRQDO�,QVHFW�&ROOHFWLRQ����)RU�KHOS�ZLWK�LPDJLQJ��ORDQ�PDQDJHPHQW��DQG�
GDWDEDVLQJ�ZH�WKDQN�/HRQLH�&OXQLH��*UDFH�+DOO��5RVD�+HQGHUVRQ��DQG�%LUJLW�5KRGH���)RU�
WHVWLQJ�WKH�NH\�ZH�WKDQN�6KDXQ�%HQQHWW��'LVQD�*XQDZDUGDQD��DQG�'DYLG�9RLFH��0$)�
/LQFROQ���-HHMDK�.KDQ��0$)��PDGH�WKH�33,1�GDWDEDVH�DYDLODEOH�WR�XV��:H�WKDQN�5RVV�6WRUH\�
IRU�D�OLVW�RI�WKH�$XVWUDOLDQ�VSHFLHV��-RVHI�-HOLQHN�IRU�D�FRS\�RI�KLV�FDWDORJXH�RI�3DODHDUFWLF�
&DUSRSKLOXV��DQG�&KDUOHV�:DWW�IRU�XQSXEOLVKHG�QRWHV�RQ�&DUSRSKLOXV��$ERYH�DOO�ZH�WKDQN�
5RQDOG�'REVRQ�IRU�KLV�LPSRUWDQW�ZRUN�RQ�&DUSRSKLOXV�LQ�$XVWUDODVLD�DQG�HOVHZKHUH��)XQGLQJ�
IRU�WKLV�SURMHFW�ZDV�PDGH�SRVVLEOH�E\�0$)�FRQWUDFW�)0$����WR�5$%/�DQG�-:00��
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PLWH�SHVWV�LQ�IRRG��DQ�LOOXVWUDWHG�NH\��9ROXPH����8QLWHG�6WDWHV�'HSDUWPHQW�RI�
$JULFXOWXUH�+DQGERRN�1R�������:DVKLQJWRQ�'�&���8�6��*RYHUQPHQW�3ULQWLQJ�2IILFH��
3S�����±�����

�
&URVE\�7.��'XJGDOH�-6��:DWW�-&�������$UHD�FRGHV�IRU�UHFRUGLQJ�VSHFLPHQ�ORFDOLWLHV�LQ�WKH�

1HZ�=HDODQG�VXEUHJLRQ��1HZ�=HDODQG�-RXUQDO�RI�=RRORJ\��������±�����
�

'REVRQ�50�������$�QHZ�VSHFLHV�RI�&DUSRSKLOXV�6WHSKHQV��&RO���1LWLGXOLGDH��IURP�
$XVWUDOLD��7KH�(QWRPRORJLVW
V�0RQWKO\�0DJD]LQH��������±������

�

'REVRQ�50�����D��7KH�VSHFLHV�RI�&DUSRSKLOXV�6WHSKHQV�DVVRFLDWHG�ZLWK�VWRUHG�SURGXFWV��
%XOOHWLQ�RI�(QWRPRORJLFDO�5HVHDUFK��������±�����

'REVRQ�50�����E��$�QRWH�RQ�WKH�DQDWRP\�DQG�PRUSKRORJ\�RI�WKH�H[WHUQDO�JHQLWDOLD�RI�
&DUSRSKLOXV�REVROHWXV�(U���&ROHRSWHUD��1LWLGXOLGDH���3URFHHGLQJV�RI�WKH�5R\DO�
(QWRPRORJLFDO�6RFLHW\�RI�/RQGRQ��%�������±����

�
'REVRQ�50�������$�QHZ�VSHFLHV�RI�&DUSRSKLOXV�6WHSKHQV��&RO���1LWLGXOLGDH��DVVRFLDWHG�

ZLWK�VWRUHG�SURGXFWV��7KH�(QWRPRORJLVW
V�0RQWKO\�0DJD]LQH�������±����
�
'REVRQ�50�������1RWHV�RQ�WD[RQRP\�DQG�RFFXUHQFH�RI�&DUSRSKLOXV�6WHSKHQV��&RO���

1LWLGXOLGDH��DVVRFLDWHG�ZLWK�VWRUHG�SURGXFWV��7KH�(QWRPRORJLVW
V�0RQWKO\�0DJD]LQH�
�������±�����

�
'REVRQ�50�������$�QHZ�VSHFLHV�RI�&DUSRSKLOXV�6WHSKHQV��&ROHRSWHUD��1LWLGXOLGDH��IURP�

1HZ�6RXWK�:DOHV��3URFHHGLQJV�RI�WKH�5R\DO�(QWRPRORJLFDO�6RFLHW\�RI�/RQGRQ��%�����
��±�����

�
'REVRQ�50�����D��$�UHDSSUDLVDO�RI�&DUSRSKLOXV�RFXODWXV�0XUUD\��������&ROHRSWHUD��

1LWLGXOLGDH��ZLWK�GHVFULSWLRQV�RI�WZR�QHZ�VXEVSHFLHV��6WRUNLD������±����
�
'REVRQ�50�����E��1HZ�VSHFLHV�DQG�VXEVSHFLHV�RI�&DUSRSKLOXV�6WHSKHQV��&ROHRSWHUD��

1LWLGXOLGDH��IURP�WKH�$XVWUDODVLDQ�UHJLRQ��6WRUNLD�����±����
�
*LOORJO\�/5�������&ROHRSWHUD��1LWLGXOLGDH��,QVHFWV�RI�0LFURQHVLD��������±�����
�
+LQWRQ�+(�������$�PRQRJUDSK�RI�EHHWOHV�DVVRFLDWHG�ZLWK�VWRUHG�SURGXFWV��%XOOHWLQ�RI�WKH�

%ULWLVK�0XVHXP�RI�1DWXUDO�+LVWRU\�����±�����
�
+XWWRQ�):�������,QGH[�)DXQDH�1RYDH�=HDODQGLDH��/RQGRQ��'XODX������S��
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�
-HOLQHN��-���������1LWLGXOLGDH���,Q��&DWDORJXH�RI�3DODHDUFWLF�&ROHRSWHUD��/|EO��,��DQG�$��

6PHWDQD��HGV����6WHQVWUXS��$SROOR�%RRNV��LQ�SUHVV���
�
.HDOO�-%�������,QWHUFHSWLRQV�RI�LQVHFWV��PLWHV��DQG�RWKHU�DQLPDOV�HQWHULQJ�1HZ�=HDODQG������

�������/HYLQ��3ODQW�+HDOWK�'LDJQRVWLF�6WDWLRQ��0LQLVWU\�RI�$JULFXOWXUH�DQG�)LVKHULHV��
����S��

�
.LUHMWVKXN�$*�������2Q�WKH�SRO\SK\O\�RI�WKH�&DUSRSKLOLQDH�ZLWK�GHVFULSWLRQ�RI�D�QHZ�

VXEIDPLO\��&LOODHLQDH��&ROHRSWHUD��1LWLGXOLGDH���7KH�&ROHRSWHULVWV�%XOOHWLQ��������±
�����

�
.LUHMWVKXN�$*�������)DPLO\�1LWLGXOLGDH��,Q��/HU�3$�HG��.H\�WR�WKH�LQVHFWV�RI�WKH�IDU�HDVW�RI�

5XVVLD��YRO�����&ROHRSWHUD��SDUW����>,Q�5XVVLDQ@��3S�����±�������
�
.XVFKHO�*�������%HHWOHV�LQ�D�VXEXUEDQ�HQYLURQPHQW��D�1HZ�=HDODQG�FDVH�VWXG\��7KH�LGHQWLW\�

DQG�VWDWXV�RI�&ROHRSWHUD�LQ�WKH�QDWXUDO�DQG�PRGLILHG�KDELWDWV�RI�/\QILHOG��$XFNODQG�
�����±�������'6,5�3ODQW�3URWHFWLRQ�5HSRUW��������S�������ILJV��

�
0DQVRQ�'&0��:DUG�$�������,QWHUFHSWLRQV�RI�LQVHFWV��PLWHV��DQG�RWKHU�DQLPDOV�HQWHULQJ�1HZ�

=HDODQG����������:HOOLQJWRQ��*RYHUQPHQW�3ULQWHU������S��
�
3DUVRQV�&7�������$�UHYLVLRQ�RI�1HDUFWLF�1LWLGXOLGDH���&ROHRSWHUD���%XOOHWLQ�RI�WKH�0XVHXP�

RI�&RPSDUDWLYH�=RRORJ\��������±���������SOV��
�
5LFKDUGVRQ�&$�������,QWHUFHSWLRQV�RI�LQVHFWV��PLWHV��DQG�RWKHU�DQLPDOV�HQWHULQJ�1HZ�

=HDODQG������������/HYLQ��3ODQW�+HDOWK�'LDJQRVWLF�6WDWLRQ��0LQLVWU\�RI�$JULFXOWXUH�
DQG�)LVKHULHV������S��

�
:LOOLDPV�51��)LFNOH�'6��.HKDW�0��%OXPEHUJ�'��.OHLQ�0*�������%LEOLRJUDSK\�RI�WKH�JHQXV�

&DUSRSKLOXV�6WHYHQV��&ROHRSWHUD��1LWLGXOLGDH���2KLR�6WDWH�8QLYHUVLW\��2KLR�5HVHDUFK�
DQG�'HYHORSPHQW�&HQWUH�5HVHDUFK�&LUFXODU���������S��

�
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$SSHQGL[�����*HQHUDO�LQIRUPDWLRQ�DQG�NH\V�WR�&DUSRSKLOXV�VSHFLHV�
�
$UFKLEDOG�	�&KDOPHUV��������
/LVWV�&DUSRSKLOXV�VSHFLHV�UHFRUGHG�IURP�1HZ�=HDODQG��WKHLU�VWDWXV��GLVWULEXWLRQ��KRVW�DQG�
LQWHUFHSWLRQ�UHFRUGV��
�
$XGLVLR���������
.H\��LQ�(QJOLVK��UHPDLQGHU�LQ�,WDOLDQ���LOOXVWUDWLRQV��GHVFULSWLRQV��HFRORJ\�DQG�GLVWULEXWLRQ�RI�
&DUSRSKLOXV�VSHFLHV�LQ�(XURSH����
�
&RQQHOO���������
.H\V�DQG�LOOXVWUDWLRQV�WR�DGXOWV�DQG�ODUYDH�RI�VSHFLHV�LQ�1RUWK�$PHULFD���
�
'REVRQ������D��
.H\��LOOXVWUDWLRQV�DQG�VHOHFWHG�GHVFULSWLRQV�RI�&DUSRSKLOXV�VSHFLHV�LQ�%ULWDLQ��5HFRUGV�RULJLQV�
DQG�KRVWV�IRU�VSHFLHV�LQWHUFHSWHG�LQWR�%ULWDLQ��
�
'REVRQ��������
/LVWV�VSHFLHV�RI�&DUSRSKLOXV�DQG�WKHLU�KRVWV��
�
'REVRQ������E��
'HVFULEHV�QHZ�VSHFLHV�IURP�$XVWUDOLD�DQG�WKH�3DFLILF�,VODQGV��
�
*LOORJO\��������
.H\��LOOXVWUDWLRQV��GHVFULSWLRQV��DQG�KRVWV�RI�&DUSRSKLOXV�VSHFLHV�LQ�WKH�3DFLILF��
�
+LQWRQ��������
.H\V�WR�DGXOWV�DQG�VHOHFWHG�ODUYDH�DQG�SXSDH�RI�VSHFLHV�RI�&DUSRSKLOXV�FRPPRQO\�DVVRFLDWHG�
ZLWK�VWRUHG�SURGXFWV��'HVFULEHV�DQG�JLYHV�GLVWULEXWLRQ�DQG�KRVW�LQIRUPDWLRQ�IRU�VHOHFWHG�
VSHFLHV��
�
3DUVRQV���������
.H\��LOOXVWUDWLRQV��GHVFULSWLRQV��HFRORJ\�DQG�GLVWULEXWLRQ�RI�&DUSRSKLOXV�VSHFLHV�LQ�1RUWK�
$PHULFD����
�
:LOOLDPV�HW�DO����������
/LVWV�DOO�OLWHUDWXUH�RQ�&DUSRSKLOXV�IURP������WR������DQG�LQFOXGHV�VHFWLRQV�RQ�VSHFLHV�
GLVWULEXWLRQV��ELRQRPLFV��DQG�KRVWV��
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$SSHQGL[�����&DUSRSKLOXV�VSHFLHV�UHFRUGHG�IURP�$XVWUDOLDQ�DQG�1HZ�=HDODQG���
�
.H\�WR�QRWDWLRQ��
�
$8�� 6SHFLHV�UHFRUGHG�IURP�$XVWUDOLD�
1=�� 6SHFLHV�UHFRUGHG�IURP�1HZ�=HDODQG��
Á� ,QWHUFHSWHG�VSHFLHV��QRW�NQRZQ�WR�EH�HVWDEOLVKHG�LQ�1HZ�=HDODQG���
�
1RWH�WKDW�WKH�VSHFLHV�OLVWHG�LQ�WKH�LQWURGXFWLRQ�UHTXLUH�YHULILFDWLRQ�RI�WKHLU�SUHVHQFH�LQ�
$XVWUDOLD��L�H���&��EUDFK\SWHULV��&��IODYLSHV��&��IUHHPDQL��&��REHVXV���
�
&DUSRSKLOXV��&DUSRSKLOXV��DWHUULPXV�0DFOHD\��:�-��������±�$8��
&DUSRSKLOXV��&DUSRSKLOXV��GHONHVNDPSL�+LVDPDWVX��������
� �VXEVS��DXVWUDOLHQVLV�'REVRQ������E���)LJ������±�$8�
&DUSRSKLOXV��&DUSRSKLOXV��KHPLSWHUXV��/LQQp��������±�$8��1=�
&DUSRSKLOXV��&DUSRSKLOXV��PDUJLQHOOXV�0RWVFKXOVN\�������±�$8��1=��
&DUSRSKLOXV��&DUSRSKLOXV��REVFXUXV�0DFOHD\��:�-���������)LJ������±�$8��1=��
&DUSRSKLOXV��&DUSRSKLOXV��REVROHWXV�(ULFKVRQ�������±�$8��1=��Á��
&DUSRSKLOXV��&DUSRSKLOXV��SODQDWXV�0XUUD\��������)LJ������±�$8��1=��
�
&DUSRSKLOXV��(FQRPRUSKXV��OLJQHXV�0XUUD\�������±�1=�
�
&DUSRSKLOXV��0LFUR[DQWKXV��IULYROXV��0XUUD\���������)LJ������±�$8�
&DUSRSKLOXV��0LFUR[DQWKXV��JHQWLOLV��0XUUD\��������±�$8��
&DUSRSKLOXV��0LFUR[DQWKXV��OXULGLSHQQLV��0DFOHD\��:�-����������)LJ������±�$8�
�
&DUSRSKLOXV��0\RWKRUD[��DXVWUDOLV��0XUUD\��������±�$8�
&DUSRSKLOXV��0\RWKRUD[��EDNHZHOOL��0XUUD\��������±�$8�
&DUSRSKLOXV��0\RWKRUD[��GDYLGVRQL�'REVRQ�������±�$8��1=��
&DUSRSKLOXV��0\RWKRUD[��GLPLGLDWXV��)DEULFLXV��������±�$8��1=�
&DUSRSKLOXV��0\RWKRUD[��JDYHQL�'REVRQ�������±�$8��1=��
&DUSRSKLOXV��0\RWKRUD[��NXVFKHOL�'REVRQ������E��)LJ������±�$8�>1RUIRON�,VODQG@�
&DUSRSKLOXV��0\RWKRUD[��PDFXODWXV�0XUUD\�������±�$8��1=��Á���
&DUSRSKLOXV��0\RWKRUD[��PXWLODWXV�(ULFKVRQ�������±�$8��1=��Á��
&DUSRSKLOXV��0\RWKRUD[��RFXODWXV�0XUUD\�������±�1=��Á��
� �VXEVS��JLOORJO\L�'REVRQ������D�±�1=�>.HUPDGHF�,VODQGV@��
&DUSRSKLOXV��0\RWKRUD[��SLOLSHQQLV�0DFOHD\��:�-��������±�$8��
&DUSRSKLOXV��0\RWKRUD[��WUXQFDWXV�0XUUD\������±�$8��1=��Á��
&DUSRSKLOXV��0\RWKRUD[��XVWXODWXV��0XUUD\���������)LJ������±�$8�
�
&DUSRSKLOXV��6WDXURJORVVLFXV��FDLUQVHQVLV�'REVRQ�����E��)LJ������±�$8�
&DUSRSKLOXV��6WDXURJORVVLFXV��FRQYH[LXVFXOXV�0DFOHD\��:�-��������±�$8��
&DUSRSKLOXV��6WDXURJORVVLFXV��ORULDH�*URXYHOOH��������)LJ������±�$8��
&DUSRSKLOXV��6WDXURJORVVLFXV��WHUPLQDOLV��0XUUD\���������)LJ������±�$8�
�
&DUSRSKLOXV��XQJURXSHG��DUPVWURQJL�'REVRQ������E�±�$8�
�
�
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)LJV��±����'RUVDO�LPDJHV������&��GDYLGVRQL�����&��GLPLGLDWXV�����&��JDYHQL�����&��KHPLSWHUXV��
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)LJV��±����'RUVDO�LPDJHV������&��OLJQHXV�����&��PDFXODWXV�����&��PDFXODWXV�����&��PDUJLQHOOXV��
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)LJV��±�����'RUVDO�LPDJHV������&��PXWLODWXV������&��REVROHWXV������&��RFXODWXV������&��RFXODWXV��
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)LJV���±�����'RUVDO�LPDJHV������&��WUXQFDWXV������&��KXPHUDOLV���/DWHUDO�LPDJHV������&��
GDYLGVRQL������&��JDYHQL����9HQWUDO�LPDJHV�RI�SURWKRUD[�������&��GLPLGLDWXV������&��

PXWLODWXV��
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)LJV���±�����'RUVDO�LPDJHV�������&��EUDFK\SWHUXV������&��FDLUQVHQVLV������&��GHONHVNDPSL������
&��IODYLSHV��
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)LJV���±�����'RUVDO�LPDJHV�������&��IUHHPDQL������&��IULYROXV������&��NXVFKHOL������&��ORULDH��
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)LJV���±�����'RUVDO�LPDJHV�������&��OXJXEULV������&��OXULGLSHQQLV������&��REHVXV������&��
REVFXUXV��
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)LJV���±�����'RUVDO�LPDJHV�������&��SODQDWXV������&��WHUPLQDOLV������&��XVWXODWXV����$SH[�RI�
PDOH�YHQWULWH��������&��OXJXEULV����/DWHUDO�YLHZ�������8��KXPHUDOLV��
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�
)LJV���±�����9HQWUDO�YLHZV�RI�VWHUQD�������PHVRYHQWULWH�RI�&��KHPLSWHUXV��PRGLILHG�IURP�

&RQQHOO������������PHVRYHQWULWH�RI�&��PXWLODWXV��PRGLILHG�IURP�$XGLVLR������������
PHWDYHQWULWH�RI�&��PDUJLQHOOXV��PRGLILHG�IURP�$XGLVLR������������PHWDYHQWULWH�RI�&��
PXWLODWXV��PRGLILHG�IURP�$XGLVLR������������PHWDYHQWULWH�RI�&��REVROHWXV��PRGLILHG�
IURP�$XGLVLR������������PHWDYHQWULWH�RI�&��JDYHQL��PRGLILHG�IURP�$XGLVLR��������
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)LJV���±�����$QWHQQDH�������&��GLPLGLDWXV��PRGLILHG�IURP�$XGLVLR������������&��PXWLODWXV�
�PRGLILHG�IURP�$XGLVLR����������0HWDWLELDH�RI�PDOHV������&��PXWLODWXV��PRGLILHG�IURP�
$XGLVLR������������&��WUXQFDWXV��PRGLILHG�IURP�$XGLVLR���������0DQGLEOHV�RI�PDOH���

����&��PXWLODWXV��PRGLILHG�IURP�-��&��:DWW��XQSXEOLVKHG���
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)LJV���±�����$EGRPHQ���'RUVDO�YLHZ�RI�IHPDOH�DSH[�������&��GDYLGVRQL��PRGLILHG�IURP�
'REVRQ������������&��JDYHQL��PRGLILHG�IURP�'REVRQ��������9HQWUDO�YLHZV�RI�WKH�
DEGRPHQ�RI�&��REVROHWXV��PRGLILHG�IURP�'REVRQ�����E��������IHPDOH������PDOH��
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)LJV���±�����/DWHUDO�YLHZV�RI�SDUDPHUHV�������&��GDYLGVRQL��PRGLILHG�IURP�'REVRQ������������
&��GLPLGLDWXV��PRGLILHG�IURP�'REVRQ������������&��JDYHQL��PRGLILHG�IURP�'REVRQ�
������������&��KHPLSWHUXV��PRGLILHG�IURP�$XGLVLR������������&��OLJQHXV��PRGLILHG�

IURP�$XGLVLR������������&��PDFXODWXV��PRGLILHG�IURP�'REVRQ������������&��
PDUJLQHOOXV��PRGLILHG�IURP�$XGLVLR������������&��PXWLODWXV��PRGLILHG�IURP�'REVRQ�
�����������&��RFXODWXV��VXEVSHFLHV�RFXODWXV��PRGLILHG�IURP�'REVRQ�����D�������&��
RFXODWXV��VXEVSHFLHV�JLOORJO\L��PRGLILHG�IURP�'REVRQ�����D�������&��RFXODWXV�

�VXEVSHFLHV�FKHHVPDQL��PRGLILHG�IURP�'REVRQ�����D�������&��REVROHWXV��PRGLILHG�
IURP�$XGLVLR������������&��WUXQFDWXV��PRGLILHG�IURP�$XGLVLR��������


