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�7KHVH�ROG�VRXUFHV�

DUH� HYLGHQWO\� QRW� %XGGKLVW� DQG� ZHUH� IRXQG� VRPHZKDW� RII�FHQWUH� WR�
7LEHW� LQ� WKH� VR�FDOOHG� m/LEUDU\n� &DYH� ����� LQ� 'XQKXDQJ�� (DVWHUQ�
7XUNHVWDQ��0DQ\�KDYH�DOVR�QRWHG�WKDW�WKHVH�EULHI�UHIHUHQFHV�WR�ULWXDOLVWV�
UHODWH� WR� WKH� QDPH� RI� WKH� IRXQGHU� RI� %RQ�� V7RQ� SD� J6KHQ� UDE�PL� ER�
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ZKLFK�VWDUWV�DSSHDULQJ�V\VWHPDWLFDOO\� LQ� WKH� ILUVW� VHOI�FRQVFLRXVO\�%RQ�
VRXUFHV��VXFK�DV�WKH�.OX�
EXP�DQG�P'R�
GXV��,Q�IDFW��JLYHQ�WKH�UHODWLYHO\�
ODWH�HPHUJHQFH�RI�%RQ�OLWHUDWXUHsVWDUWLQJ�GXULQJ�WKH�VR�FDOOHG�SK\L�GDU��
WKH� VHFRQG� GLIIXVLRQ� RI� %XGGKLVP� LQ� 7LEHW� �IURP� DSSUR[LPDWHO\� WKH�
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� F�� $'�sWKHVH� VWUD\�'XQKXDQJ� UHIHUHQFHV�PD\� UHSUHVHQW� WKH�

HDUOLHVW�WH[WXDO�HYLGHQFH�IRU�WKH�QDPH��1RQ�%XGGKLVW��7LEHWDQ�ODQJXDJH�
'XQKXDQJ� VRXUFHV� WKXV� VHHP� WR� KDYH� SUHVHUYHG� WKH� HDUOLHVW� H[WDQW�
SUHFXUVRUV�RI�D�J6KHQ�UDE�V��ILJXUH��LQFOXGLQJ�VRPH�QDUUDWLYH�FRQWH[W��

7KH�'XQKXDQJ�J6KHQ�UDE�V��UHIHUHQFHV�DQG�GHVFULSWLRQV�PRVWO\�
DSSHDU�LQ�D�FRQWH[W�RI�ULWXDO�RQ�GHDWK�DQG�KHDOLQJ�DQG�VHHP�WR�LPSO\�D�
VHQLRU�PDOH� ILJXUH�ZKR�� FRQVLGHULQJ�KLV� QDPH� DQG� IXQFWLRQ�� HLWKHU� LV�
WKH� EHVW� J6KHQ� ULWXDO� VSHFLDOLVW� �JVKHQ� UDE��� RU� LV� D� PDQ� �P\L� ER�� ZLWK�
JUHDW� ULWXDO� H[SHUWLVH�� ZKR� VLPSO\� KDLOV� IURP� WKH� J6KHQ� FODQ� �JVKHQ�
UDEV���$W�RQH�SRLQW�HYHQ�D�WDQWDOLVLQJO\�EULHI�LFRQRJUDSK\�DSSHDUV�

)
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7KHVH� WH[WV� DOVR� PHQWLRQ� TXLWH� D� IHZ� RWKHU� JVKHQ� ULWXDO�
VSHFLDOLVWV�E\�QDPH��LQ�VLPLODU�FRQWH[WV��VXFK�DV��IUHTXHQWO\���3KD��'XU�
JVKHQ� UPD� GD� �QD��� EXW� DOVR� V*DO� JVKHQ� WKR
X� \XJ�� HWF�� �WKHVH� QDPHV�
RIWHQ�DSSHDU�WKHUH�LQ�PDQ\�YDULDQWV��OLVWHG�HOVHZKHUH��VHH�QH[W�QRWH�� �

7KH� ZRUGV� JVKHQ� DQG� ERQ� DUH� ZHOO� DWWHVWHG� LQ� 'XQKXDQJ�
PDQXVFULSWV��7KH\�PRVWO\�DSSHDU�LQ�QRQ�%XGGKLVW�VRXUFHV�DV�WHFKQLFDO�
WHUPV� IRU� ULWXDO� VSHFLDOLVWV�� .QRZOHGJH� RI� WKH� SUHFLVH� GLVWLQFWLRQ� RI�
WKHVH�ULWXDOLVWLF�WLWOHV�VHHPV�WR�KDYH�DOUHDG\�EHHQ�ORVW�DW�WKH�WLPH�RI�WKHLU�
UHFRUGLQJ�LQ�'XQKXDQJ�RU�HOVHZKHUH��7KH�QDPHV��WKH�YDULRXV�W\SHV�RI�
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ULWXDO�VSHFLDOLVWV��DQG�WKHLU�RFFXUUHQFHV�LQ�VRXUFHV��ZLOO�EH�GLVFXVVHG�LQ�
PRUH�GHWDLO�VRPHZKHUH�HOVH�ó �
$V� VDLG�� 'XQKXDQJ� J6KHQ� UDE�V�� QDUUDWLYHV� XVXDOO\� VKRZ� D� VLPSOH�
SDUDGLJP�RI�FULVLV�DQG�FULVLV�PDQDJHPHQW��VROYLQJ�SUREOHPV�UHODWLQJ�WR�
LOOQHVV� DQG�GHDWK� E\�PHDQV� RI� KHDOLQJ� ULWHV� DQG� IXQHUDU\� VHUYLFH� DQG�
VHHP�WR�EH�XVHG�LQ�D�FRQWH[W�RI�ULWXDO�UHFLWDWLRQ��H�J��VPUDQJ�RU�UDEV��RI�
SUHFHGHQWV��DQG�WKH�LPSOLHG�FUHGLWV��WKDW�W\SLFDOO\�SUHFHGH�ULWXDO�ô �7KLV�
VWRU\�SDUDGLJP� LV� DOVR� FRPPRQ� WR� D�PXFK�ZLGHU� VWRFN� RI�'XQKXDQJ�
VWRULHV�UHODWLQJ�DFWLYLWLHV�RI�XQQDPHG�JVKHQ�DQG�ERQ�ULWXDO�VSHFLDOLVWV��$�
VLPLODU�SDUDGLJP�DOVR�DSSHDUV�LQ�WKH�.OX�
EXP��WKH�mKXQGUHG�WKRXVDQGn�
YHUVHV� RQ� Q¦JD�V� �VQDNH� GHLWLHV��� 3DUWO\�� WKLV� VRXUFH� PD\� EH� FRQWHP�
SRUDQHRXV��VWDUWLQJ���

' (
�F��$'"��DQG�SDUWO\�SHUKDSV�DOVR�ODWHU��WKDW�LV�WR�

VD\��WKH�FROOHFWLRQ�PD\�KDYH�GHYHORSHG�RYHU�VRPH�WLPH���7KH�SDUDGLJP�
UHVXUIDFHV�DJDLQ�LQ�ODWHU�FROOHFWLRQV��VXFK�DV�DPRQJ�RWKHUV��EULHIO\�LQ�WKH�
�SUREDEO\����

' (
�F��$'�0X�FKR
L�NKURP�
GXU�DQG�
'XU�FKRJ�IXQHUDU\�WH[WV��

'XQKXDQJ� UHIHUHQFHV� WR� D� J6KHQ� UDE�V�� ILJXUH� PRVW� OLNHO\�
SHUWDLQ�WR�WKH��

' (
r��

' (
�F��$'��EXW�WKDW�LV�EDVLFDOO\�MXVW�D�ZLOG�JXHVV��EH�LW�

RQH� RI� DQ� HGXFDWHG� YDULHW\� õ �7KH� SROLVKHG� QDUUDWLYH� VWUXFWXUH� RI�
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'XQKXDQJ� VWRULHV� LQYROYLQJ� J6KHQ� UDE�V�� FXP� VXLV� VXJJHVWV� WKDW�� E\�
WKHQ��WKH\�KDG�DOUHDG\�EHFRPH�VWRFN�QDUUDWLYH�WURSHV��LQ�ZKLFK�D�J6KHQ�
UDE�V�� �N\L��P\L�ER�DQG�'XU�JVKHQ�UPD�GD� �QD��DQG�D� IHZ�RWKHUV� �WKH�
PHQWLRQHG� V*DO� JVKHQ� WKR
X� \XJ� HWF���� E\� HSLF� FRQFHQWUDWLRQ�� KDG�
EHFRPH� WKH� IRFDO� SRLQWV� RI� H[FHOOHQW� mSULHVWO\n� FKDUDFWHULVWLFV�� 7KH\�
DSSHDU�D�KLVWRULFDOO\�DV�LGHDO�W\SLFDO�ULWXDO�DJHQWV�DQG�VWRU\�FKDUDFWHUV��
7KH�RSDTXH�QDUUDWLYH�IRUP�RI�WKH�VWRULHV�VXJJHVWV�FRQVLGHUDEOH�GLVWDQFH�
WR� WKHLU�FRQWH[WV�RI�RULJLQ�DQG�WR�KLVWRULFDO�DQG�WRSRJUDSKLFDO� UHDOLWLHV�
FRQQHFWHG� WR� WKH�QDPHVsLI� WKHUH� HYHU�ZHUH�KLVWRULFDO� SHUVRQV�XQGHU�
O\LQJ� WKHP� �EXW� FI�� 7KRPDV� ������ LQ� KLV� VHYHUDO� LQWURGXFWLRQV��� 7KLV�
JHVWDWLRQ� PD\� WDNH� XV� EDFN� RQH� RU� PRUH� FHQWXULHV� IRU� WKH� SRVVLEOH�
KLVWRULFDO�RULJLQV�RI�WKH�QDPHV�DQG��OHVV�OLNHO\��HYHQWV��VD\��

' (
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' (
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:KDW�LV�UHIOHFWHG�LQ�'XQKXDQJ�VRXUFHV�PD\�WKXV�KDYH�EHHQ�VKDSHG�E\�
D� FRQVLGHUDEOH� SHULRG� RI� RUDO� FXP� ZULWWHQ� WUDQVPLVVLRQ� DQG� WKHUHIRUH�
DGKHUH� WR� WKH� ORJLF� RI� QDUUDWLYH�� PRUH� WKDQ� WKDW� RI� KLVWRU\� DQG�
WRSRJUDSK\�� ,I� WKHUH� HYHU� ZHUH� FRQFUHWH� KLVWRULFDO� DQG� JHRJUDSKLFDO�
FRQWH[WV� FRQQHFWHG�ZLWK� WKH� QDPHV� DQG� VWRULHV�� LW� ZLOO� EH� GLIILFXOW� WR�
LQIHU� WKRVH� IURP� WKH� ODWH� IRUP� DQG� VKDSH� WKH� VWRFN� RI� VWRU\� HOHPHQWV�
WKDW�WKH\�KDYH�EHFRPH�SDUW�RI�KDV�UHDFKHG�XV�LQ��

6WLOO�� VRPHWKLQJ� PRUH� FDQ� EH� VDLG� DERXW� WKH� RULJLQV� RI� WKH�
QDUUDWLYHV��7KH�JVKHQ�ULWXDO�VSHFLDOLVWV�WKDW�DUH�PHQWLRQHG�E\�QDPH�PD\�
KDYH�EHHQ�SDUWLFXODUO\� IDPRXV� ULWXDOLVWV��ZKRVH� mQDPHVn�KDYH�EHFRPH�
OHJHQGDU\��)RU��3KD��J6KHQ�UDE�V���N\L��P\L�ER�LW�LV�PRUHRYHU�SRVVLEOH��
LI�QRW�OLNHO\��WKDW�ZH�DUH�GHDOLQJ�ZLWK�GHVFULSWLRQV�RI�D�SULHVWO\�IXQFWLRQ�
�6WHLQ����������DQG�QRW�ZLWK�D�SDUWLFXODU� LQGLYLGXDO�RU�SHUVRQDO�QDPH��
&RXOG�WKLV�ULWXDO�H[SHUWLVH�KDYH�EHHQ�WKH�SULYLOHJHG�VSHFLDOLVDWLRQ�RI�D�
J6KHQ�FODQ"�7KHVH�DUH�RI� FRXUVH�QRW�QHFHVVDULO\�PXWXDOO\�H[FOXVLYH�� LW�
PD\�EH�GLIILFXOW�WR�GUDZ�D�FOHDU�ERXQGDU\�EHWZHHQ�QDPH�DQG�WLWOH��
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7KH�ODWHU�V7RQ�SD�J6KHQ�UDE�FKDUDFWHU�PD\�WKXV�KDYH�GHYHORSHG�
IURP�D�SULPXV�LQWHU�SDUHV�DPRQJ�JVKHQ�DQG�ERQ�ULWXDO�VSHFLDOLVWV��ZKRVH�
KLVWRULFLW\�ZH�FDQQRW�QRZ�WUDFH�DQ\PRUH�LQ�WKH�RSDTXH�VWRU\�FKDUDFWHUV�
WKDW� UHPDLQ� LQ� 'XQKXDQJ�SHULRG� QDUUDWLYHV�� $OWHUQDWLYHO\�� WKH� QDPH�
PD\�DOVR�GHULYH�IURP�D�ULWXDOLVWLF�WLWOH�WKDW�LQ�WKH�HDUO\�SK\L�GDU�ZDV�UHDG�
DV�D�SHUVRQDO�QDPH��E\�7LEHWDQ�LQWHUHVW�JURXSV��QHZO\�VW\OHG�ERQ�SR�V��
ZKR��FRQVFLRXVO\�RU�QRW��DOORZHG�WKHLU�FROOHFWLYH�PHPRU\�WR�FRDJXODWH�
DURXQG� D� UHVSHFWDEOH� QRQ�%XGGKLVW� QDPH� RU� SHUVRQ�� D� VXLWDEOH� SHU�
FHLYHG�IRXQGHU�RI�WKHLU�QHZO\�LQYHQWHG�mQRQ�%XGGKLVWn�WUDGLWLRQ��

:KDW� LV� LPSRUWDQW� WR� VWUHVV�� KRZHYHU�� LV� WKDW� LQ� WKH� QDUUDWLYHV�
WKDW� UHPDLQ� LQ� 'XQKXDQJ� VRXUFHV� WKHUH� LV� QR� HYLGHQFH� ZKDWVRHYHU� WR�
LQGLFDWH�WKDW�WKH�J6KHQ�UDE�V��ILJXUH�PHQWLRQHG�WKHUH�ZDV�FRQVLGHUHG�WR�
EH� D� IRXQGHU� RI� D� WUDGLWLRQ� FDOOHG� %RQ�� 7KHUH� DOVR� LV� QR� FRQQHFWLRQ�
ZKDWVRHYHU�RI�'XQKXDQJ�J6KHQ�UDE�V��QDUUDWLYHV�WR�=KDQJ�]KXQJ�RU�7D�
]LJ�� HYHQ� WKRXJK� WKRVH� SODFH� QDPHV� GR� DSSHDU� LQ� RWKHU� FRQWH[WV�� WKH�
QDUUDWLYHV�PRVWO\� DUH� VHFXUHO\� ORFDWHG�PRUH� FHQWUDOO\� LQ�7LEHW�� ,� KDYH�
DUJXHG�HOVHZKHUH��3,$76�������WKDW�WKH�FRQQHFWLRQ�RI�WKH�P\WK�RI�WKH�
IRXQGHU� ZLWK� =KDQJ� ]KXQJ� DQG� 7D� ]LJ� VLJQLILFDQWO\� SRVWGDWHV� HYHQ�
HDUO\� VHOI�FRQVFLRXVO\� %RQ� OLWHUDWXUH�� LW� LV� FRQVSLFXRXVO\� DEVHQW� IURP�
FROOHFWLRQV�VXFK�DV�WKH�.OX�
EXP��P'R�
GXV�RU�WKH�0X�FKR
L�NKURP�
GXU��DOO�
RI�ZKLFK��LQ�VRPH�IRUP�RU�RWKHU��VHHP�WR�SHUWDLQ�WR�WKH�LQFHSWLYH�SHULRG�
RI� %RQ�� WKH� ��
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�'XQKXDQJ� J6KHQ� UDE�V�� QDUUDWLYHV� DOVR�
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FRQWDLQ� QR� FRQYLQFLQJ� UHIHUHQFHV� WR� %RQ� DV� D� VHOI�FRQVFLRXV� UHOLJLRXV�
WUDGLWLRQ�� 7R� FODULI\� WKLV� LPSRUWDQW� SRLQW� ZH� QHHG� WR� GLVFXVV� YHU\�
EULHIO\�VRPH�FUXFLDO�WHUPV��ERQ��ERQ�SR�DQG�J�\XQJ�GUXQJ�ERQ��
�
�
���#�$TKGH�0QVG�QP�$QP�
�
7KH�PRVW�FRQYLQFLQJ�LQGLFDWLRQV�VR�IDU�IRU�DQ�mHVWDEOLVKHG�%RQ�UHOLJLRQn�
LQ� WKH� LPSHULDO� SHULRG� KDYH� EHHQ� SRLQWHG� RXW� E\� 6DPWHQ�.DUPD\�� DV�
HDUO\�DV������

�
�,QIRUPDOO\��ZH�ORQJ�DJR�DJUHHG�WR�GLVDJUHH�RQ�WKLV��,W�LV�

YHU\�GLIILFXOW�WR�ILQG�WHUUD�ILUPD�IRU�%RQ�LQ�WKH�SHULRG��%HIRUH�PRYLQJ�RQ�
ZLWK� RXU� VXUYH\�� ,� VKRXOG� OLNH� WR� VSHQG� VRPH� WLPH� ZLWK� .DUPD\nV�
GLVFXVVLRQ�RI�mLPSHULDO�%RQn�DQG�WU\�WR�SXW�XS�VRPH�SUREOHPDWLF�SRLQWV�
IRU� IXUWKHU�GLVFXVVLRQ�� HYHQ� WKRXJK� ,� UHDOLVH� LW�ZLOO�QRW�EH�SRVVLEOH� WR�
VHWWOH�WKH�LVVXH�\HW��.DUPD\�����������������TXRWHV�IURP�37�����

VR�VR�E\LV�SD�VN\H�ER�UQDPV��PX�VWHJV�ERQ�OD�\LG�FKHV�WH��ODV�N\L�GRQ�GX�
PWVKDQ�PD�VS\RG��
o2UGLQDU\� SHRSOH�� KDYH� IDLWK� LQ� %RQ�� WKH� mQRQ�%XGGKLVW�
GRFWULQHn�� )RU� DFWLYLW\� WKH\� �L�H��� RUGLQDU\� SHRSOH� ZKR� IROORZ�
%RQ��LQGXOJH�LQ�PDWHULDOVp��LELG��S������

�
�

:H�GR�QRW�QHHG�WR�VHDUFK�YHU\�ORQJ�IRU�WKH�DSSURSULDWH�PHDQLQJ�RI�WKH�
ZRUG� ERQ� LQ� WKLV� FRQWH[W�� DV� LW� LV� FODULILHG� LQ� D� IROORZLQJ� SDVVDJH��
ZDUQLQJ�SHRSOH�QRW�WR�KDYH�IDLWK�LQ�PR�ERQ�ULWXDO�VSHFLDOLVWV�

%��
�7KHVH�PR�

ERQ� KHUH�PD\� LQGHHG�GHVLJQDWH� WKDW� XELTXLWRXV� GLYLQHU�W\SH� RI� ULWXDO�
VSHFLDOLVW�WKDW�PHHWV�XV�VR�RIWHQ�LQ�%RQ�VRXUFHV��DOVR�WKH�HDUOLHVW�RQHV��

PR�ERQ�GDJ�OD�VULG�PD�OWRV��
GUH�VULQ�GDJ�OD�\DU�PD�PFKRG��EGXG�GDQJ�
EJDJ��EJHJV��OD�VN\DE�PD�WVKRO�������LELG��S�������
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o'R�QRW�SXW�\RXU�WUXVW�LQ�WKH�PR�ERQ��'R�QRW�ZRUVKLS�WKH�
GUH�RU�
WKH�VULQ��'R�QRW�VHHN�SURWHFWLRQ�IURP�WKH�EGXG�RU�WKH�EJHJV��>7KHQ�
H[WROV�WKH�%XGGKLVW�DOWHUQDWLYH��LELG��S����@p�

7KHUHIRUH�PX�VWHJV�ERQ��JLYHQ�WKH�FRQWH[W��PXVW�DSSO\�WR�WKH�PR�ERQ�W\SH�
ULWXDO�VSHFLDOLVW�DQG�GRHV�QRW�UHIHU�WR�WKH�JHQHUDO�SXEOLF��ZKLFK�LV�KHUH�
DGPRQLVKHG�WR�VHHN�UHIXJH�LQ�WKH�%XGGKD�DQG�WKH�VD�JKD�UDWKHU�WKDQ�LQ�
WKHVH� GLYLQHU"�W\SH� %RQ� ULWXDO� VSHFLDOLVWV�� 7KH� DGGLWLRQ� RI� WKH� SKUDVH�
oRUGLQDU\� SHRSOH� ZKR� IROORZ� %RQp�� LQ� .DUPD\nV� WUDQVODWLRQ�� DW� WKH�
LPSOLHG� VXEMHFW� RI� WKH� IROORZLQJ� VHQWHQFH��ZKLOH� FHUWDLQO\� SRVVLEOH�� LV�
QRW� UHDOO\� QHFHVVDU\�� 7KH� LQWHUSUHWDWLRQ� WKDW� WKH� WH[W� LWVHOI� VXJJHVWV� LV�
PRUHRYHU�HQWLUHO\� LQ�NHHSLQJ�ZLWK�RWKHU�RFFXUUHQFHV�RI�SHUVRQDO�XVHV�
RI� WKH� WHUP� ERQ� LQ�'XQKXDQJ� VRXUFHV�� WKH\� LQYDULDEO\� SRLQW� WR� ULWXDO�
VSHFLDOLVWV�RI�VRPH�VRUW��QRW�QHFHVVDULO\�mGLYLQHUVnsLI�WKDW�LQGHHG�LV�WKH�
WUDGH�WKDW�PR�ERQ�KHUH�LPSOLHV����

.DUPD\������������SRLQWV�WR�DQRWKHU�SRVVLEOH�LQGLFDWLRQ��ERQ�\DV�

GRG�VPUDQJ��o7KH�%RQ��UHOLJLRQ��LV�WKH�DUFKHW\SDO�P\WK�RI�ULWXDOV�ZKLFK�
UHTXLUH�ULWXDO�REMHFWV�RI�RIIHULQJp�LQ�37�����,Q�D�FDUHIXO�DQDO\VLV�RI�WKLV�
FU\SWLF�7LEHWDQ�SDVVDJH��.DUPD\�VKRZV� WKDW� LW�QHHGV� WR�EH�FRQWUDVWHG�
ZLWK�%XGGKLVW�VHQVLELOLWLHV�DOVR�YRLFHG�WKHUH��*LYHQ�WKDW�ZLGHU�FRQWH[W��
WKH�XVH�RI�WKH�ZRUG�ERQ�LQGHHG�DSSHDUV�DPELJXRXV��<HW��JLYHQ�WKH�IXOO�
DUUD\�RI�XVDJH�RI�WKH�ZRUG�ERQ�IRU�D�SHUVRQ�LQ�'XQKXDQJ�VRXUFHV��WKLV�
RFFXUUHQFH� WRR��ZKLOH� LQGHHG�PRUH�DPELJXRXV� WKDQ� LQ�37����� ILWV� WKH�
PHDQLQJ�RI�ULWXDO�VSHFLDOLVWV�EHWWHU�WKDQ�WKDW�RI�DQ�RUJDQLVHG�UHOLJLRQ�RI�
VRPH� VRUW� �RU� RI� RUGLQDU\� DGKHUHQWV� RI� WKDW��

%0%
�*LYHQ� WKH� ULWXDOLVWLF�

DFWLYLWLHV�LPSOLHG��LW�VHHPV�WR�UHIHU�VSHFLILFDOO\�WR�WKH�FRQFUHWH�WUDGH�RI�
%RQ� ULWXDO� VSHFLDOLVWV� DQG� QRW� WR� VRPH� DEVWUDFW� HQWLW\� m%RQ� UHOLJLRQn�
�ZKLFK�DOVR�LV�QRW�DWWHVWHG�DQ\ZKHUH�HOVH�LQ�GRFXPHQWV�RI�WKH�SHULRG���

+RZHYHU�UHPDUNDEOH��WKHVH�SDVVDJHV�DV�VXFK�GR�QRW�ZDUUDQW�RU�
UHFRPPHQG�SRVLWLQJ�DQ�HQWLUH�VHOI�FRQVFLRXV�FOXVWHU�RI�WUDGLWLRQV�ZLWK�
oD� ILUPO\� HVWDEOLVKHG� UHOLJLRQ� HPERG\LQJ� D� SRSXODU� V\VWHP� RI� EHOLHI�
NQRZQ�DV�%RQp��$OO�ZH�FDQ�JDWKHU�IURP�37����LV�WKDW�SHRSOH�SXW�IDLWK�
LQ�%RQ�ULWXDO�VSHFLDOLVWV��DQG�WKDW�%XGGKLVWV�VKRXOG�DGYLVH�DJDLQVW�WKDW���

m2UGLQDU\� IROORZHUVn� DUH� QRW� QDPHG� LQ� 37����� ,I� WKHUH� ZRXOG�
KDYH�EHHQ�VXFK�IROORZHUV�RU�DQ�LPSOLHG�UHOLJLRXV�WUDGLWLRQ��RQH�ZRXOG�
H[SHFW� �UDWKHU� QXPHURXV�� UHIHUHQFHV� HOVHZKHUH�� 7KH� LVVXH� RI� VHOI�
QDPLQJ� ZLWKRXW� mRWKHUn� LV� RI� FRXUVH� SUREOHPDWLF�� %XW� LQ� WKLV� FDVH��
%XGGKLVP�FOHDUO\�ZDV�DOUHDG\�HVWDEOLVKHG�DQG�KHQFH� WKHUH�ZRXOG�KDYH�
EHHQ� D� UHDO� QHHG� IRU� D� GLVWLQFWLYH� QDPH�� LQ� FDVH� VXFK� DQ� mHVWDEOLVKHG�
UHOLJLRQ�FDOOHG�%RQn�UHDOO\�H[LVWHG�DW�WKH�WLPH��

                                                * * À#8/B¼3 W}Tv62k�12-��S�-/T SU-/1�WY3 -�4/873®O�1]8/¼8�4]Q -K8/1�O�> 6]T > 3 45T > WY3Dw -/T 9-/-/3ãð 1C> T k;8/Q�62:;-/4]> 8/Q > 62T Ä
8/3�O�ð WN15O�> 3�8/1mE�8<O�SU-/12-/3�T Ä<SU-=1]-Ka
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.DUPD\�TXLWH� ULJKWO\�QRWHV� WKDW� WKH� WHUP�ERQ� RFFDVLRQDOO\� �EXW�
RQO\� YHU\� UDUHO\�� LV� DOVR� XVHG� IRU� VRPHWKLQJ� RI� mUHOLJLRXVn�� SUREDEO\�
PDLQO\� ULWXDO�� FRQWHQW� DQG� FLWHV� VHYHUDO�'XQKXDQJ�SHULRG�SDVVDJHV� LQ�
VXSSRUW�

% &
�2Q� FORVH� H[DPLQDWLRQ�� KRZHYHU�� WKHVH� RFFXUUHQFHV� GR� QRW�

UHDOO\� DIIHFW� WKH� DERYH� DQDO\VLV�� 6SDUVH� UHIHUHQFHV� WR� ERQ� mUHOLJLRXVn�
�ULWXDO��FRQWHQW�DOVR�LQYDULDEO\�DSSHDU�WR�UHIHU�WR�WKH�VSHFLILF�FRQWHQW�RI�
ULWXDO�SHUIRUPDQFH�RI�%RQ�VSHFLDOLVWV�DQG�WKH\�GR�QRW� LPSO\�WKH�PRUH�
DEVWUDFW� QRWLRQ� RI� VRPH� NLQG� RI� VHOI�FRQVFLRXV�� RUJDQLVHG�� SRSXODU� RU�
HOLWH�%RQ�UHOLJLRQ�

% )
�

*LYHQ� WKH�SUHVHQW� VWDWH� RI� NQRZOHGJH� DQG�HYLGHQFH�� SUHYDOHQW�
DFDGHPLF�VHQVLELOLWLHVsDV�DSWO\�H[SUHVVHG�LQ�m2FNKDPnV�UD]RUnsGR�QRW�
UHFRPPHQG�DVVXPLQJ�DQ�HQWLW\�VXFK�DV�mDQ�HVWDEOLVKHG�UHOLJLRQ�FDOOHG�
%RQn�� 3RVLWLQJ�� ZLWKRXW� DQ\� DGGLWLRQDO� FRPSHOOLQJ� HYLGHQFH�� WKDW� WKH�
YDULRXV�ULWXDOLVWLF�SKHQRPHQD�WKDW�LQ�'XQKXDQJ�VRXUFHV�DUH�DVVRFLDWHG�
ZLWK�ERQ�DQG�JVKHQ� LPSO\�VRPH�NLQG�RI�RUJDQLVHG�UHOLJLRQ��SRSXODU�RU�
RWKHUZLVH��FI��WKH�IXQHUDU\�ULWHV�RI�37�������L�H���WKDW�WKH\�ZRXOG�LPSO\�
DQ� HQWLW\� EH\RQG� WKH� FRQFUHWH� SKHQRPHQD� GHVFULEHG� DQG� QDPHG��
ZRXOG�EH�VXSHUIOXRXV�DW�EHVW�DQG�FRXOG�EH�FRQIXVLQJ�DQG�VHULRXVO\�JHW�
LQ�WKH�ZD\�RI�WKH�IXWXUH�KHXULVWLFV�DW�ZRUVW��

,� UHDGLO\� FRQFHGH� WKDW� LW� LV� ORJLFDOO\� LPSRVVLEOH� WR� SURYH� WKDW� D�
SLQN�HOHSKDQW�GRHV�QRW�H[LVW�DQG�,�WKHUHIRUH�GR�QRW�UHFRPPHQG�DUJXLQJ�
WKDW� WKHUH� FRXOG�QRW�SRVVLEO\�KDYH�EHHQ� LPSHULDO�SHULRG�%RQ� UHOLJLRQ��
0\�SRLQW�LV�WKDW�JLYHQ�WKH�GDWD�DQG�SHQGLQJ�IXUWKHU�HYLGHQFH��ZH�QHHG�
QRW�K\SRVWDVLVH�mHDUO\�%RQn��LW�LV�QRW�FRPSHOOLQJO\�PHQWLRQHG��GHVFULEHG��
RU�HYHQ�VXJJHVWHG�LQ�WKH�PRVW�FORVHO\�FRQWHPSRUDU\�VRXUFHV��%RQ�PD\�
EH� LPSOLHG�� EXW�ZH� KDYH� QR�ZD\� RI� DVFHUWDLQLQJ� WKDW�� $W� WKH� SUHVHQW�
VWDWH�RI�NQRZOHGJH��LW�ZRXOG�VLPSO\�EH�DQ�XQQHFHVVDU\�DVVXPSWLRQ��

                                                * b ?A8/1CBD8/E�F0G/I<I<`Yt G/uNGKa 3UG=°}M0a
* p ?A8/1CBD8/Eg12-/.o-=1]6£THWe�S;8=T9Q W}WYÆ�6£Q > Æ}-	8V:�1]-78/B�w Q -ÁT WÊT S�-PT > T Q -PWN.¯T S�-Á.Hk�3�-5158=1CEgT -7ZNT
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7KH� FRQVSLFXRXV� ODFN� RI� LPSHULDO�SHULRG� m%RQn� VHOI�UHIHUHQFHV�
YLV�º�YLV� WKH�XQGHQLDEOH�SUHVHQFH�RI�%XGGKLVW� mRWKHUVn� �WKDW� IURP� WKHLU�
VLGH� HQWHUWDLQ�SOHQW\� RI� VXFK� UHIHUHQFHV��ZRXOG� LQ� IDFW� UDWKHU� VXJJHVW�
WKH� FRQWUDU\�� WKDW� WKHUH� ZDV� QR� LPSHULDO�SHULRG� %RQ� UHOLJLRQ�� 7KH�
FKDQFHV�WKDW�QR�FOHDU�VHOI�UHIHUHQFHV�ZKDWVRHYHU�ZRXOG�KDYH�UHPDLQHG�
IRU� D� SUHVXPDEO\� FRPSUHKHQVLYH� DQG�SRZHUIXO� LPSHULDO�SHULRG� m%RQn�
UHOLJLRQ��VXFK�DV�ZH�ILQG�GHVFULEHG�LQ�ODWHU�%RQ�DQG�%XGGKLVW�VRXUFHV��
ZRXOG�GHIHDW�DQ\�VWDWLVWLFDO�OLNHOLKRRG�RI�WKH�K\SRWKHVLV��KRZHYHU�ZHOO�
DUJXHG��IRU�LQVWDQFH�E\�.DUPD\���

7KDW� OHDYHV�XV�ZLWK� WKH� EXUGHQsD� IDVFLQDWLQJ� WDVN� LQ� IDFWsWR�
VWXG\� KRZ� WKHVH� ODWHU� QDUUDWLYHV� RQ� %RQ� FDPH� WR� EH�� DV� ,� SUHVHQWO\�
SURSRVH� WR�GR� IRU� D� VDPSOH� RI� VWRULHV� LQ� WKH�P'R�
GXV��ZKLFK� UHIHU� WR�
V7RQ�SD�J6KHQ�UDEnV�PDUULDJHV��
�
�
���#�$TKGH�0QVG�QP�$QP�RQ�
�
:H� DOVR� QHHG� WR� ORRN� LQWR� WKH� FUXFLDO� GHVLJQDWLRQ� ERQ�SR�� ,Q� FRQWUDVW�
ZLWK�WKH�ZRUG�ERQ��ERQ�SR�RQO\�UDUHO\�RFFXUV�LQ�'XQKXDQJ�GRFXPHQWV��
PDLQO\�LQ�WKDW�RGG�IXQHUDU\�GRFXPHQW�37�����DQG�DOVR�D�IHZ�WLPHV�LQ�
37������D�WUXH�WUHDVXUH�WURYH�IRU�QDUUDWLYHV�RQ�ERQ�DQG�JVKHQ�DQG�WKHLU�
SUHVXPHG�ORFDWLRQV��,Q�WKHVH�VRXUFHV�WKH�XVH�RI�ERQ�SR�VHHPV�WR�LQGLFDWH�
VKLIWV� LQ�XVDJH��SHUKDSV�RQH�RU�PRUH� LQQRYDWLRQV�RQ�ROGHU�VFKHPHV�RI�
JVKHQ�DQG�ERQ�VSHFLDOLVWV��

,Q�37������D�VKLIW� LQ�XVDJH�FOHDUO\�LQYROYHV�RU�FRLQFLGHV�ZLWK�D�
VSHFLILF�DQG�GLVWLQFWO\� WHFKQLFDO�XVH�RI� WKH� WHUP�ERQ�SR��DV�D�ULWXDO� WLWOH�
WKDW� LV� FRPELQHG�ZLWK� RWKHU� V\VWHPDWLF� WHUPV� WKDW� VHHP� WR�GHVFULEH� D�
IXQFWLRQ�UDWKHU�WKDQ�WKH�XVXDO�WRSRQ\P�RU�SDWURQ\P��LW�LV�WKHQ�XVXDOO\�
IROORZHG� E\� D� PRUH� SHUVRQDO�ORRNLQJ� QDPH��� 7KLV� QHHGV� WR� EH�
FRQWUDVWHG�ZLWK� WKH� FRQVWUXFWLRQ�RI�QDPHV� LQ� WH[WV� VXFK�DV�37������ ,Q�
37������ UHIHUHQFHV� WR� ERQ� SR� VSHFLDOLVWV� DOVR� RIWHQ� W\SLFDOO\� FOXVWHU�
WRJHWKHU�ZLWK�UHIHUHQFHV�WR�VNX�JVKHQ�W\SH�VSHFLDOLVWV��

(YHQ�DV� ODWH� DV� WKH�SK\L�GDU�P'R�
GXV�� ERQ�SR� VWLOO� DSSHDUV� DV� D�
GHVLJQDWLRQ�IRU�ULWXDO�VSHFLDOLVWV�RQO\��%XW��QHHGOHVV�WR�VD\��E\�WKH�WLPH�
RI�WKH�P'R�
GXV

% ó �WKH�ZRUG�ERQ��VLJQLI\LQJ�DOO�NLQGV�RI�VSHFLDO�WHDFKLQJV��
ROG�RU�UHIRUPHG��LV�DOUHDG\�XELTXLWRXV�

% ô �

                                                * ö _N-/-d¸UQ -/¹K-/1�sNº7ºK`/\ � �P> Q Q > 8=B½WY.�È�4]ÆNS;8/B9\�l]8/3P[ 8/3eÍfWY1C:Ê8/3�O@r�> w�-/T08/3	_KT k;O�> -76/t�_KWYBd-
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� 7RJHWKHU�ZLWK� ,2/���� �Y�� 7KRPDV� ������� D� ULWXDOLVWLF� QDUUDWLYH�
RQ� mWKH�DJH�RI�GHFOLQHn�� WKH�PHQWLRQHG�37����

% õ �SUREDEO\� LV�RQH�RI� WKH�
PRVW� LPSRUWDQW� GRFXPHQWV� IRU� XQGHUVWDQGLQJ� WKH� VWUXFWXUH� RI� QRQ�
%XGGKLVW�'XQKXDQJ�SHULRG� ULWXDOLVWLF� QDUUDWLYHV� DQG� WKH� FKDUDFWHU� RI�
ERQ�DQG�JVKHQ��,W�PD\�ZHOO�UHIOHFW�RQH�RI�WKH�DERYH�PHQWLRQHG�VKLIWV�LQ�
XVDJH� RI� WKH� WHUP� ERQ� SR� IRU� D� ULWXDO� VSHFLDOLVW�� ZKLFK�� HYHQWXDOO\��
EHFDPH�HSLWRPLVHG�E\�WKH�J6KHQ�UDE�V��FKDUDFWHU��DV�LWV�LGHDO�W\SH��

,Q�WKH�OLJKW�RI�UHFHLYHG�ZLVGRP��LW�PXVW�DSSHDU�VWUDQJH�WKDW� LQ�
WH[WV�VXFK�DV�37�����DOO�WKH�UHDOO\�FRPSHWHQW�JVKHQ�DQG�ERQ�SR�KDLO�IURP�
DUHDV�QHDU�&HQWUDO�7LEHW��PDLQO\�WKH�<DU�NOXQJ�V��UWVDQJ�SR�DUHD��ZKLOH�
GURYHV�RI�H[RWLF�PDOH��SKR�RU�SKD��JVKHQ�WKRG��G�NDU�DQG�IHPDOH�PR�JVKHQ�
DSSHDU�LQHIIHFWLYH�LQ�WKHLU�PHWKRGV

% �
�DQG�DOPRVW�VHHP�WR�EH�ULGLFXOHG�

% �
�

/RFDO�ERQ�SR�V�DUH�ZLWKRXW�H[FHSWLRQ�GHSLFWHG�DV�VXSHULRU�WR�WKH�H[RWLF�
PDOH� �SKR�� DQG� IHPDOH� �PR�� JVKHQ�� 7KDW� WKHVH�PDOH� DQG� IHPDOH� JVKHQ�
W\SHV� DUH� DVVRFLDWHG�ZLWK� IRUHLJQ� RULJLQV� LV� H[SOLFLWO\� LQGLFDWHG�� 7KH\�
DUH�YDJXHO\�VDLG�WR�EH�IURP�GDJV�UL�GNDU�SR��VXQQ\�ZKLWH�PRXQWDLQ��\DQJ�
��DQG�VULEV�UL�QDJ�SR��VKDGRZ\�EODFN�PRXQWDLQ��\LQ� ���VXFFHVVLYHO\�

% �
�
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$UH�SKR�JVKHQ�WKRG�GNDU�SHUKDSV�RXWODQGLVK�IRONV�IURP�7RNKDU�L�
VWDQ� �7KR�NDU"��� WKRVH�<ÖHK�FKLK�RU�<XÂ]KÈ"

& �
�$UH� WKH\� IRONV� IURP� WKH�

UHJLRQ�RI�%DFWULD��ZKR�DOVR�KDSSHQ�WR�ZHDU�ZKLWH�WXUEDQV��WKRG�GNDU��FI��
/DORX� ���������"� 2U� DUH� WKRVH� SKR� JVKHQ� WKRG� GNDU� PHUHO\�PDOH� ULWXDO�
VSHFLDOLVWV� RI� XQNQRZQ� RULJLQ� ZKR� ZHDU� ZKLWH� WXUEDQV�� DV� RSSRVHG�
IHPDOH�PR�JVKHQ�ZKR�ZHDU�D�]KX�]KZYD�EXE"

&m%
�$V�VDLG��WKHVH�SKR�DQG�PR�

JVKHQ� FRPH� LQ� GURYHV� DQG� UHPDLQ� DQRQ\PRXV�� ZKLOH� ORFDO� ERQ� SR�V��
LQVWHDG�� KDYH� SHUVRQDO� QDPHV�� %XW� QRWH� WKDW�PDQ\� RI� WKH� QDPHG� ERQ�
SR�V�DOVR�IHDWXUH�WKH�JVKHQ�HOHPHQW�LQ�WKHLU�QDPHV��WKH�XVH�RI�WKH�GHVLJ�
QDWLRQ� ERQ� RU� JVKHQ� DV� VXFK�� FHUWDLQO\� GRHV� QRW� VHHP� WR� EH� D� UHOHYDQW�
GLYLGH�IRU�WKHVH�37�����ILJXUHV��
� 7KH�0\L�ER�DQG�WKH�HYHQ�PRUH�XELTXLWRXV�U0D�GD�W\SH�RI�JVKHQ�
RU�ERQ�SR�VHHP�WR�EH�WKH�LGHDO�W\SLFDO� ILUVW�ERQ�SR�V��ZKR�HYROYHG�IURP�
WKRVH� PRUH� FRPSHWHQW�� QHZ�VW\OH� DERULJLQDO� ERQ� DQG� JVKHQ� �ZKRVH�
H[SHUWLVH�LV�H[WROOHG�LQ�37�������7KH�ODWWHU�DUH�ORFDO��FHQWUDO�WR�ZHVWHUQ�
7LEHWDQ� ULWXDO� VSHFLDOLVWV� ZKR� DUH� FRQVLGHUHG� PRUH� HIILFLHQW� DQG� DUH�
PHQWLRQHG�E\�LQGLYLGXDO�QDPHV��7KH�VXSHULRULW\�RI�ORFDO�ERQ�SR�V�RYHU�
IRUHLJQ�� SRVVLEO\� IDU�ZHVWHUQ�� PDOH� DQG� IHPDOH� JVKHQ� DJDLQ� SRLQWV� WR�
VRPH�LQQRYDWLRQ�LQ�ERQ�H[SHUWLVH��KDYLQJ��DW� OHDVW�LQLWLDOO\��WDNHQ�SODFH�
LQ�WKH�DUHD�ZKHUH�WKH�37�����QDUUDWLYHV��DFFRUGLQJ�WR�WKHLU�ORQJ�OLVWV�RI�
ORFDWLRQV� FOHDUO\� DUH� ORFDWHG�� LQ� WKH� XSSHU� UHDFKHV� RI� WKH� U7VDQJ� SR�
5LYHU�

&o&
�:DV�WKLV�ROG�U7VDQJ��FKHQ��DUHDsZKLFK�DW�WKDW�WLPH�PD\�KDYH�

UHDFKHG�XS�WR�0D�SDQJ�DQG�7L�VH
&0)
sSHUKDSV�WKH�DFWXDO�KLVWRULFDO�SURWR�
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KHDUWODQG�RI� m%RQn�� UDWKHU� WKDQ� WKRVH�YDJXH�UHJLRQV� WR� WKH�IDU�:HVW�RI�
7LEHW�� LQGLFDWHG� LQ� ODWHU� VRXUFHV"� 7KH� WUDGLWLRQDO� &RPH�IURP�WKH�:HVW�
QDUUDWLYH� LV� LQGHHG� UHPDUNDEO\� XQGHUGHYHORSHG� LQ� WKHVH� DQG� RWKHU�
HDUO\�WH[WV��6LJQLILFDQWO\��WKDW�PDVWHU�QDUUDWLYH�RQO\�ULVHV�WR�DVFHQGDQF\�
ZLWK�RU�LQ�IDFW�VKRUWO\�DIWHU�WKH�DGYHQW�RI�VHOI�FRQVFLRXV�V7RQ�SD�J6KHQ�
UDE�KDJLRJUDSK\��/LVWV�RI� ORFDWLRQV�LQ�37�����PD\�LQGHHG�SRLQW�WR�WKH�
ROGHVW�NQRZQ�SURWR�KHDUWODQG��LI�QRW�RI�J6KHQ�UDE�DQG�%RQ��WKHQ�DW�OHDVW�
RI�WKH�HDUOLHVW�QDUUDWLYHV�UHJDUGLQJ�WKH�J6KHQ�UDE�W\SH�RI�ERQ�SR�DQG�KLV�
UHWURVSHFWLYH�WUDGH�

& ó �0RVW�LQWHUHVWLQJO\��WKH\�DUH�ORFDWHG�LQ�WKH�YLFLQLW\�
RI� WKH� LWLQHUDU\�RI�J6KHQ�UDE�ZKHQ��DFFRUGLQJ� WR� WKH�P'R�mGXV��KH� OHIW�
U.RQJ� SR� DQG� IRXQGHG� .K\XQJ� OXQJ� UQJXO� PNKDU�� 7KLV� SDVVDJH� LV�
GLVFXVVHG� DW� OHQJWK� LQ� DQ� DUWLFOH� RQ� WKH� ORFDWLRQ� RI� WKDW� FDVWOH��
IRUWKFRPLQJ�LQ�WKH�3,$76��������
� $V� LQGLFDWHG�� 37����

& ô �PD\� UHSUHVHQW� D� XQLTXH� VWUDQG� ZLWKLQ�
WKLV�ERQ�SR�LQQRYDWLRQ��,Q�DQ�LGLRV\QFUDWLF�ZD\��37�����HPSOR\V�D�ZLGH�
DUUD\�RI�WHFKQLFDO� WHUPV�IRU�ERQ�VSHFLDOLVWV��VXFK�DV�PMRO�RU�
MRO��SKDQJV��
VQ\XQ�� VPDJ�� UODG�� DQG� VPDQ� ERQ�� 5HIHUHQFHV� WR� ERQ� VSHFLDOLVWV� ZLWK�
SHUVRQDO� QDPHV� �VXFK� DV� RIWHQ� DSSHDU� LQ� 37������ DUH� FRQVSLFXRXVO\�
DEVHQW� DQG� LW� IHDWXUHV� D� IUHTXHQW� DQG� UHODWLYHO\� XQLTXH� RFFXUUHQFH� RI�
WKH�VNX�JVKHQ�WLWOH��,W�PD\�WKXV�UHSUHVHQW�DQ�DOWRJHWKHU�GLIIHUHQW�VWUDQG��
XQUHODWHG� WR� ZKDW� ZH� VHH� UHIOHFWHG� LQ�� IRU� LQVWDQFH�� 37����� DQG� LWV�
QDUUDWLYHV�RQ�HIILFLHQW�ORFDO�ERQ�DQG�JVKHQ��

:KHQ� FRPSDUHG� WR� RWKHU� VXFK� ULWHV� LQ�'XQKXDQJ� VRXUFHV�� WKH�
VLQJXODU�FRPSOH[LW\�DQG�HODERUDWLRQ�RI� WKH�GHDWK� ULWHV� LQ�37�����KHOS�
XQGHUOLQH� LWV� UHODWLYHO\� XQLTXH� FKDUDFWHU� �DQG� WKDW� RI� 37����� FI�� DOVR�
6����DQG�6������2QH�PLJKW�WU\�WHVWLQJ�WKH�K\SRWKHVLV�WKDW�37�����DQG�
LWV� UHYLVLRQV� DFFRUGLQJ� WR� %XGGKLVW� VWDQGDUGV� �37���� 	F��� DUH� QRW� VR�
PXFK� DQ� DXWKHQWLF� VXUYLYLQJ� HDUO\� UHFRUG� RI� DQFLHQW� ULWHV� EXW� D� ODWH�
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UHVXPHsLQ�DQ\�FDVH� FRQWHPSRUDU\�ZLWK� WKH�DUULYDO�RI�%XGGKLVPsRI�
ZKDW� QRQ�%XGGKLVW� IXQHUDU\� ULWHV� ZHUH� UHPHPEHUHG�� WKRXJKW�� RU�
VLPSO\�VXSSRVHG�WR�EH�OLNH�LQ�HDUO\�%XGGKLVW�WLPHV��DQG�DUUDQJHG�ORQJ�
DIWHU�� VSHFLILFDOO\� IRU� WKH� EXULDO� RI� KLVWRULFDO� <DU� NOXQJ�V�� NLQJV� DQG�
QREOHV��SHUKDSV� WKH\�ZHUH�HYHQ�DUUDQJHG�SRVW�LPSHULDOO\�

& õ �SRVVLEO\�D�
ELW� OLNH� WKRVH� 
GXU� W\SH�RI�GHDWK� ULWHV�RI� WKH�.KURP�
GXU� DQG� 
'XU�FKRJ�
JWHU�PD�OLWHUDWXUH���UH�LQYHQWHG�VRPHZKHUH�DURXQG�WKH���

' (
�F��$'��

7KH� QDPH� %RQ�� DV� LQ� J�<XQJ� GUXQJ� %RQ�� VHHPV� WR� KDYH� EHHQ�
FRLQHG� LQ� WKH� HDUO\� SK\L� GDU� SHULRG�� RU� VKRUWO\� EHIRUH�� LQ� H[SOLFLW�
UHIHUHQFH�WR�HDUOLHU�QDUUDWLYHV�DERXW�ERQ�DQG�JVKHQ�ULWXDO�VSHFLDOLVWV�WKDW�
VXUYLYHG�IURP�WKH�LPSHULDO�SHULRG��$V�ZH�VDZ��'XQKXDQJ�VRXUFHV�KDYH�
LQGHHG�SUHVHUYHG�TXLWH�D�IHZ�RI�WKHVH��3KD�J6KHQ�UDE�V��N\L�P\L�ER� LV�
RQO\�RQH�RI�WKHPsDQG�QRW�HYHQ�WKH�JVKHQ�PRVW�IUHTXHQWO\�PHQWLRQHG��
/DWHU�VXUYLYDOV�RI� WKHVH�QDUUDWLYH� WUDGLWLRQV�DUH�DOVR�H[WDQW��H�J�� LQ� WKH�
J1DJ� UDEV

&0�
�DQG� U1HO� GUL� 
GXO� ED
L� WKDEV�� ,Q� 'XQKXDQJ� VRXUFHV�� JVKHQ�

VSHFLDOLVWV� DUH�PHQWLRQHG� VOLJKWO\�PRUH� IUHTXHQWO\� WKDQ� WKH� RQHV� WKDW�
DUH� H[SOLFLWO\� ODEHOOHG� ERQ�� %XW� LQ� PRVW� 'XQKXDQJ� VRXUFHV� WKH�
GLVWLQFWLRQ�EHWZHHQ�WKHP�DOUHDG\�DSSHDUV�RSDTXH�RU�FRQIXVHG��7KH�ULVH�
RI�RU�VKLIW� WR�WKH�GHVLJQDWLRQ�ERQ� LQVWHDG�RI�JVKHQ�� IRU�ULWXDO�VSHFLDOLVWV�
PD\� PDUN� RQH� RI�� DJDLQ�SHUKDSV�� D� VHULHV� RI� LQQRYDWLRQV�� %XW� ZH� RI�
FRXUVH�KDYH� WR�EH�FDUHIXO�QRW�QHHGOHVVO\� WR�KLVWRULFLVH�GDWD�DQG�FUHDWH�
FKURQRORJLHV�DQG�LQQRYDWLRQV�ZKHUH�WKHUH�DUH�QRQH��ZH�PD\�VLPSO\�EH�
ORRNLQJ�DW�DSSUR[LPDWHO\�V\QFKURQLF�YDULDELOLW\��

6R�PXFK�VKRXOG�EH�FOHDU�� ORRNLQJ��DV�PDQ\�KDYH�GRQH�� IRU� WKH�
RULJLQV� RI� WKH� QDPH� %RQ� LQ� WKH� HDUOLHVW� URRWV� RI� WKH� VHPDQWLFV� RI� WKH�
V\OODEOH�YHUE�QRXQ� oERQp� LQ� 'XQKXDQJ� VRXUFHV� E\� IDU� SUHFHGHV� WKH�
UHOHYDQFH� RI� WKH� VDPH� IRU� LWV� UHF\FOHG�XVDJH� LQ� WKH� HDUO\�SK\L�GDU� %RQ�
SHULRG�� 7KLV� H[HUFLVH� ZRXOG� RQO\� EH� PHDQLQJIXO� LI� WKH� XVDJH� RI� WKH�
ZRUG�ERQ� LQ�WKH�LPSHULDO�SHULRG�ZRXOG�UHODWH�PRUH�GLUHFWO\�DQG�PRUH�
VLJQLILFDQWO\� WR� WKH�ZD\� LW�ZDV� HQJDJHG�E\� HDUO\�SK\L�GDU� JURXSV� WKDW�
DSSURSULDWHG�WKH�ZRUG�IRU�WKHLU�LGHQWLW\�GLVFRXUVH��

7KRVH�ODWHU�SK\L�GDU�%RQ�JURXSV�DUH�HQWLUHO\�mVXEDOWHUQn�%XGGKLVW�
LQ�RXWORRN�EXW�DW�WKH�VDPH�WLPH�DUH�IXOO\�HQWLWOHG�WR�WKHLU�VHSDUDWH�%RQ�
VWDWXV��3UHVHQW�GD\�ERQ�SR�V�R�PD\�OHJLWLPDWHO\�FODLP�WR�EH�KHLUV�RI�VR�
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FDOOHG�SUH�%XGGKLVW�7LEHWDQ�FXOWXUH��EXW�ZLWK�WKH�VDPH�mJHQHWLFn�ULJKW�WKH\�
PD\�DOVR� FODLP� WR�EH� OHJLWLPDWH�KHLUV�RI�SUH�SK\L�GDU� RU�HYHQ�SUH�VQJD�
GDUsSHUKDSV� DOVR� &HQWUDO� $VLDQsYDULHWLHV� RI� %XGGKLVP�� 2QH� PLJKW�
SXVK�WKLV�D�ELW�IXUWKHU�DQG�SRVLW�WKDW�LW�PD\�EH�D�ELW�SHGDQWLF�WR�DUJXH�
WKDW� 7LEHWDQ� %XGGKLVWV� DUH�PRUH� ULJKWIXOO\� HQWLWOHG� WR� HDUO\� %XGGKLVW�
KHULWDJH� WKDQ� DUH� ERQ� SR�V�� &RQYHUVHO\�� ZKLOH� ERQ� SR�V� FOHDUO\� KDYH�
VRXJKW��HQJDJHG��DQG��UH�LQYHQWHG�VR�FDOOHG�LQGLJHQRXV�KHULWDJH��RIWHQ�
LQ�DGMXVWHG�RU�mUHIRUPHGn�IRUPDWV��ZKLFK�FOHDUO\�UHYHDO�VKDUHG�HWKLFDO��
VRWHULRORJLFDO�DQG�GRFWULQDO�VHQVLELOLWLHV���%XGGKLVW�WUDGLWLRQV�FDUU\�WKDW�
7LEHWDQ�KHULWDJH�DV�ZHOO��6HH��IRU�H[DPSOH��.DUPD\nV��������GLVFXVVLRQ�
RI�ZKDW�DUH�JHQHUDOO\�SUHVXPHG�WR�EH�ZLGHO\�VKDUHG�FRQWLQXLWLHV�IURP�
mLQGLJHQRXVn� 7LEHWDQ� SHULRGV�� VXFK� DV�� FRQFHSWV� RI� WKH� VRXO� DQG� WKH�
WXUTXRLVH�� JOXG� RIIHULQJ�� EVDQJV�� DQG� WKH� XVH� RI� UOXQJ� UWD�� 7KH� PDLQ�
GLIIHUHQFH�OLHV�LQ�KRZ�DOO�WKLV�LV�HQJDJHG�LQ�LGHQWLW\�GLVFRXUVH��
�
�
���#�$TKGH�0QVG�QP�I�;WPI�FTWPI�$QP�
�
$V� LV�ZHOO�NQRZQ��J�\XQJ�GUXQJ� ILUVW� DSSHDUV� LQ�7LEHWDQ� LQVFULSWLRQV

& �
�

DQG�LQ�HDUO\�WUDQVODWHG�%XGGKLVW�WH[WV��7KHUH�LW�VLJQLILHV�oHWHUQDOp��EXW�LW�
LV� DOVR� XVHG� LQ� WKH� VHQVH� RI� D� SHUPDQHQW� VWDWH� RI� UHOHDVH�� D� QLUYDQLF�
FDWHJRU\� �%XGGKLVW� UHOLJLRXV� FRQWH[W��� 7KH� HDUOLHVW� RFFXUUHQFHV� LQ�
'XQKXDQJ�VRXUFHV�FRQILUP�WKLV�XVDJH��%XW�WKH�7LEHWDQ�VHPDQWLF�ILHOGV�
RI� J�\XQJ� DQG� GUXQJ�� WDNHQ� LQGLYLGXDOO\�� DUH� VXUSULVLQJO\� OLPLWHG� DQG�
FDQQRW�VXSSRUW�WKH�XVXDO�PHDQLQJ�oHWHUQDOp�RI�WKH�FRPELQDWLRQ�J�\XQJ�
GUXQJ��6HH� IRU� H[DPSOH�ZKDW� DSSHDUV� LQ� WKH� FRPELQHG�ZLVGRP�RI� WKH�
7+'/�OH[LFDO�GDWDEDVH���N�H�N©}�<��tFE=Gí� 45WY3�T 1C> w�k�TH-<O9w�E Ã 8/3XÇV8/1CT > 3U���7�Y�m���K�<aYÍ�45-76#LK`NJNa hYa�Ù ¨=�=�K�N�vy��mÙ �=ye¨=�m�=���Y� �K|C�,+

�7�}�m�!�K�H+K{=�K�=���N�<aNÌÓ4]Q 8/3;aY¸UT 658/3 Å0Q SU8NaN�Cy�©��0�Y|=z�zK©}��¨/��Ù ���o�<�N|=z��N�v�N{/�<�/��¨/�5���Y� �N©}�<� a
ü�S > Å w�E�-<O�j�WYQ Q0a5À�sNJNG<a s}a
IKJ � 45WY3�T 1C> w�kUT -<O�w�E�lm> BÑÜ�8/Q w�E �U62TH87T kU-�Q 85w WY1m\�4]12WY656�w�-7T �-7-/3X4=WYÑ8=3UO¯E�87ÆN\�:�Q 8745-
> 3�r�> w -/Tma

z/�]©Y�K��tML�NCOQPg����|C�"R/�0R=�m�=¨/�"SYy��KÍfQ WY6]658/1CE ��8/3�T > Æ}-Na
E=G¼È9a r�a@T��2§ �C�v¨=�<a]¸UQ 8/3�hNºYGKa GKa/_KT -/> 3;a
IKJ S�> 6�SUWNQ > 3 -7626C\A3 -<8/1�THWK\!w -762>HO -=\f8/T \#THWK\AT > T Q -�ÝY87OUO�12-76]6¯WN.�S�WY3 WY1m\#4]> [�> QfWN. .0> 45-/1m\
WN.H.H> 4]> 8=Q \K:�12-76]-/3 45-AWY. \K3 -<8/1;THW�a
U&V � 45WN3�T 1C> w�kUT -<O�w�E9ÀH[ -/6W�	8=Q O�W���G<M 12W}WNT i}sYM 3�-78/1m\�> 39.H12WY3�TUWY. \}> 3¯T SU-f:�1]-/65-=3�45-�WY.
� SU� iKhYM�8/T TH-/3�O�8/3�Tma
X L�� 45WY3�T 1C> w�k�TH-<ODw E � 1C> Æ » -/> 3V_N42S�B¯> O�T \�+v8/3UR/n k�3�Rdò!-76CSU- Ã > 4]T > WY3�8/1CE �v¨/� ��y���Ù �
z/�]©Y�K�®�N�5��Å�> 3	T SU-DBd876]TH-/1CÄ 69:�12-76]-/3 45-Na�w -762> O -=\A3 -/ZNT�THWKi�87T TH-73�O�8/3 T \AÅHÅ��<�XÅ�_K> 1m\
12-/[�-/12-/3�O�i<3�-<8=1C\=w�-/.0WY12-=\<:�12-76]-/3�45-AWY. \K3 -<8/1;T W a

                                                b � � a R�a \KT SU-�ü�S�WNQY> 3 6]4]1C> :�T > WN3�\N-/12-74]T0-7O98=:U:�12WYZ<> Bd8/T -/Q E�J7u7°#Ì Ã F +�> 42S;8/1]O 6]WY39G/I<`7L}t G5±Ks<LYM0a
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3UHVXPHG� RU� UHDO� m=KDQJ� ]KXQJn� OH[LFRQ� DOVR� FDQQRW� H[SODLQ� J�\XQJ�
GUXQJ��==�'UXQJ�PX� �VZDVWLND��VHHPV�WR�GHULYH�IURP�7LE��J�\XQJ�GUXQJ�
�VHH�'DQ�0DUWLQnV�=KDQJ�]KXQJ�'LFWLRQDU\�� H�WH[W� -XO\� ������

&&�
�ZLWK� WKH�

SURGXFWLYH�=KDQJ�]KXQJ�PDUNHU�PX�DGGHG��FI��0DUWLQ���������RQ�WKLV���
%\� DOO� DSSHDUDQFHV� WKH� FRPELQDWLRQ� J�\XQJ� GUXQJ� LV� D� ORDQ�

ZRUG�
)&�
�7KDW� EHLQJ� VR�� WKH� PRVW� OLNHO\� RSWLRQ� ZRXOG� EH� D� ORDQ� IURP�

&KLQHVH�
)m%
�SUREDEO\� VRPH� UHJLRQDO� IRUP� RI� &KLQHVH� IURP� WKH� 7DQJ�

SHULRG�RU�EHIRUH��7KH�0DK¦Y\XWSDWWL�UHODWHV�WKH�7LEHWDQ�WUDQVODWLRQ�WHUP�
J�\XQJ� GUXQJ� WR� WKH� 6DQVNULW� VDQ¦WDQD¼�� 6DNDNLnV� HGLWLRQ�� DW� VDQ¦WDQD¼�
DQG�J�\XQJ�GUXQJ��JLYHV�D�VWUDLJKWIRUZDUG�&KLQHVH�WUDQVODWLRQ� ��EX ó �
GRQJ ó �� QRW� FKDQJLQJ�� EXW� DOVR� D� PRUH� FXULRXV�� VRPHZKDW� 7LEHWDQ�
SKRQHWLF�ORRNLQJ� � �\RQJ

)
� ]KRQJ

%KY ó ��� D� FRPELQDWLRQ� WKDW� ,� DP� QRW�
IDPLOLDU�ZLWK��0DWKHZV�GRHV�QRW�OLVW�LW�DQG��DSDUW�IURP�SHUVRQDO�QDPHV��

� GRHV� QRW� VHHP� WR� RFFXU� IUHTXHQWO\� LQ� ROGHU� &KLQHVH� WH[WV��
$FFRUGLQJ�WR�KLV�LQWURGXFWLRQ��6DNDNLnV�&KLQHVH�UHQGHULQJV�GHULYH�IURP�
SHUKDSV�ODWH���

' (
�RU�DW�WKH�ODWHVW���

' (
�F��$'�&KLQHVH�HTXLYDOHQWV��EDVHG�

RQ�WKH�7LEHWDQ��2IWHQ�WKHVH�ZHUH�QRW�FKHFNHG�DJDLQVW�%XGGKLVW�VRXUFHV��
7KHUH�DUH�QXPHURXV�FRPELQDWLRQV�ZLWK� � WR�FRQVLGHU�DQG�WKH�

SUREOHPV�EHVHWWLQJ�HDUO\�&KLQHVH�SKRQRORJ\�DUH�FRPSOH[�DQG�EH\RQG�
WKH�FRPSHWHQFH�RI�D�QRQ�VSHFLDOLVW��7KLV�SUREOHP�UHTXLUHV�VHULRXV�DQG�
PHWKRGLFDO� OLQJXLVWLF� LQYHVWLJDWLRQ� WKDW� ZRXOG� OHDG� IDU� EH\RQG� WKH�
SUHVHQW� DUWLFOH�� ,� ZLOO� QRQHWKHOHVV�PDNH� D�PRGHVW� VWDUW�� KRSHIXOO\� IRU�
OLQJXLVWV� WR� IROORZ� �$SSHQGL[� ,��� +RZHYHU� SODXVLEOH� WKH� FRQQHFWLRQ�
EDVHG� RQ� PRGHUQ� 0DQGDULQ� SURQXQFLDWLRQV� PD\� VHHP�� ,� VHH� RQO\�
WHQXRXV�HYLGHQFH�WR�VXSSRUW�GHULYDWLRQ�IURP� �� ��RU� ��IURP�
ROGHU� OD\HUV�RI�&KLQHVH��DQG� LI�VR�� WKH�GHULYDWLRQ�PRVW� OLNHO\�RFFXUUHG�
ORQJ�EHIRUH�WKH�7LEHWDQ�'XQKXDQJ�SHULRG��

7KH� LGHQWLW\� RI� %RQ� DV�ZH� NQRZ� LW� QRZ� LV� HSLWRPLVHG� E\� WKH� SKUDVH�
J�\XQJ� GUXQJ� ERQ�� D� WHUP� KDV� EHHQ� LQ� XVH� VLQFH� WKH� HDUOLHVW� VHOI�
FRQVFLRXVO\� %RQ� OLWHUDWXUH�� VXFK� DV� WKH�P'R� 
GXV� DQG� .OX� 
EXP�� 7KH�

                                                b � Øfû[ZW%]\D²�ZÊ� G7��F �Y�H�K©}�<��z7�2©}�<� MU�0^A�5�2§ � ª5�<aNü�ü » a�ü�S k \�6]-/[�-/3dT > BX-76/a » kUB¯BDG]\ :�aK°KIYGKa
_NRN158�G=s<h}a�F �N�H�N©}�K��MXü�¸�a�� sK��F �2� ���2�<�2��MYn -/�-/Q \�:�12-74]> WNk;6v62k�w 62T08/3 45-Na » k�B¯BDG5\}:!a7LYG=hYa}� hN�
F �C�<� �X§H©�M » k�B¯BDG5\;:!a�L}G5h}aP� °Y�#F]Ù �N�N©Y�Ay��CzNM!k�3 42S;8=3URN> 3 RN\;> BXB¯k�TH8]w Q -Na^Ç^O�¹<W�O;a Ô WNTH-
T S;8/T 8/Q QY.oWNk�1;BX-<8/3�> 3 R}6v8/12-#8/T TH-762TH-<O�> 3�Ç®O�¹KW}O;a

p �ïr SU-�:�12-76]4]1C> :�T � �}�_��> 6�3�WNT�k�3�4=WNB¯BXWY3£T WXQ W}8/3£�WY1]O 6�F 4].2a \�.0WN1f-/ZY87B¯:�Q -�r�> w -/To8/3X�Y� �N©N\
T kU12xYk;WN> 6]-=\Á8/3UO¿j�S�> 3�-76]- �A`Kö \V:�12-74]> WNkU6Ó62THWN3�-=\V-762:U-745> 8/Q Q Eñ.oWN1en 8<O -KM iV-/ÅHBd8/> Q
45WNBXB¯k�3�> 4=87T > WN3�w�E�j!S�1C> 6�¸U-74]Æ}�> T S¯F lCk�Q E�G<G ä å \KsNº7ºK`NM0a

pH* r S;8=3 Æ}6�8/12-fO�kU-AT W Ã WY12WYT S�a/-#?#-=S 12-/3�\K.oWN1�Æ}> 3UO�Q E�:UWY> 3�T > 3�R�WNkUT�T S�-A:UWY6562> w > Q > T E�WN.;8�Q W�8=3
.H1]WNBÒj!S > 3 -76]-Na
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XVDJH�LQ�WKH�P'R�
GXV
)0&
��DQG�.OX�
EXP�

)o)
�PDLQO\�VHHPV�WR�LQYRNH�DQ�ROG�

VHQVH�RI�J�\XQJ�GUXQJ DQG�UHIHUV�WR�DQ�H[DOWHG�LI�QRW�WUDQVFHQGHQW�VWDWH�
RU�UHDOP��DOVR�DWWHVWHG�LQ�'XQKXDQJ�VRXUFHV��

) ó �VKDGRZV�RI�HWHUQDOLVP�
ORRP�ODUJH�LQ�EHWZHHQ�WKH�OLQHV��6RPHWKLQJ�OLNH�WKDW�LV�DOVR�LPSOLHG�LQ�
WKH�IUHTXHQW�SKUDVH�J�\XQJ�GUXQJ�OKD
L�ERQ��H[DOWHG�RU�mKLJKn�%RQ��mRI�WKH�
JRGVn�� UHPLQLVFHQW� RI� WKH� 'XQKXDQJ� SKUDVH� OKD
L� FKRV��

) ô �SDUWLFXODUO\�
IUHTXHQW� LQ� VHOI�UHIHUHQFHV�

) õ �,QWHUHVWLQJO\�� WKLV� DOVR� DSSHDUV� DV� J�\XQJ�
GUXQJ�GDJ�SD
L�ERQ��SXUH�%RQ���

J�<XQJ�GUXQJ�ERQ�LQ�WKH�P'R�
GXV
)0�
��DQG�WKH�.OX�
EXP�

) �
�LV�FORVHO\�

UHODWHG�WR�VWDWHPHQW�RI�WUXWK��*HQHUDOO\��WUXWK��EGHQ��LV�FRQVLGHUHG�D�NH\�
                                                p b � a R�a \}�Y�H�K©��<�Xz7�2©}�<�¯y��#Ù �N�Y©N�A�2�Y�K� �K���N|�� |/�7�^F :�a u<ºYa uNM \U{=�=z�y��Cz��Y� �N©��7�Xz7�2©��7�dz7¨5�N� �7�}�A�2©

�Y�}�5���N��Ù �}¨5|/�XF :�a G=s7°�a G<M�8/3�O@Ù �K�Y©Y�!y��CzA�Y� �Y©Y�K��z<�C©��<��§ �<|=¨�F > 3£8�k�3�> x�kU-�-/3�k�BX-/1]8/T > WN3DWY.
T E�:U-76�WN.}w WY3�WY3�:�:�a G=s<h}a h<±<°�a GKt
z/��� ��¨=|/�#�N�N� �;�2�Y�=y�� �Y�m�/�K���Y�]�
G7M!Ù z<©Y�;¨5�K�5��Ù ª5�K|5�;¨=��Ù �N¨=|/���2�Y�=y��C�
sNM!Ù z<©Y�;y��v¨5�N�5�U�K��yf�K���<�Y�/��� ��Ù z7�5�U�K��Ù �K¨=|/�N�
hNM�§ �K©<�N�;� bo�;�0�Y�<�v�C�K�C���N|!¨=|/���C�Y�/y��o�
°YM!Ù �K�<�C©}�N�K�N�2��¨/z<�C���N��Ù �K¨=|=�N�
LNM}�m�C� zA�<�5��¨=�H�N�Y©}z��N��Ù �K¨=|=�N�
uKM�z5�N�;�2z<� �dÙ ¨5�K�2z��N��Ù �N¨=|=�K�
�2§ |=���K��Ù �N¨=ª5��Ù/�Y�
G7MK�}�Y�=yP¨=�=¨�¨=|/�N�
sNM}�m�=�K���C�<�=�U�2� ���K�5�;�m�/�<���2z7|=�N¨=|/�N�
hNM}�H�N�Y©�y�§ �K©}���m�/�7��� ©<��¨=|/�K�
°YM}�Cz7|v�m�K� �K���m�/�<�dÙ �N�Y©N��¨5|/�N�
LNM}�mª]�K��y��2z!�}z<|=z#�}�5��z7�2���K��Ù �K¨=|/�N�
uKM}�C�Y�/�<��y��Czfz7�K�KÙ/� �5�fÙ z/�5�;�K��Ù �K¨=|=�N�
J<M�§ �m�<�=z#y��2z#� �N©}��� G=s<°N��� ���]z={=|2�Y�U�K��Ù �K¨=|=�Y�
`KMY{=�=z#y��Czv�Y� �N©}�K��z<�C©��<��z<¨5�N� �<�Y�;�2©A���Y�=�U�<��Ù �N¨5|=�Y�
IKM�¨=�2§ �C�=�Ky��Cz#� �N©��A�Y�N� ���N�2©}¨v�K��Ù �N¨=|=�K�
_K-7-�8=Q 6]W�y��N� z7|2�f�Y�H�K©��7��z7�2©}�<���C�A§ �<|=¨�F :�a G/u<ºNa °}M \N�Y� �N©��<��z7�2©}�K��¨/�2§ �=��¨5�K�2z�F :�a G7J/LYa LYM \ 8/3�O
¨5ª=�m�!�C�K� ���N�H�N©}�K��z7�2©}�<���m�Cy��;y��2�<|C��§ �<|=¨v�K��Ù �N¨=ª5�m�v�C�K� ��F :!a G/INGKa hNM

p pñÛ�� ©XÙ ¨=©YyÁz/ª5�]���<|#F T S�-A1mr;87RN6;w�1mT08/3�:�S�k�3�T 6mS WYRN6vRNQ > 3�R�-7O�> T > WN3�M \N: :�a G=`Na L/.Ca t2�K� �K©Y�<��z/�2©Y�7�A�K�
¨5|5�¯Ù �<�7�2©N�K�7�Y�C��¨/z/�C�f�<���2�<©�� �N�N©Y��a

p ö � a R�a \�q r�G7uYa h/°K1=GKt7�Cª/©�§ �m�<� �Y� �N©}�K��z7�2©��7��zK©�¨5{/�<�m��§ ��� i}q rUs<hKIYa G5°<12L�t<¨/z/���mª5�N� zv�Y� �N©}�K��z/�]©Y�K�
�Y�}�5�A�2©9�K�7�<�m�9�<�5�#�m�K|C���;� i!8/3�OVq r�G=sN`KJKa hNJ<uNt�+ + +��mª5�K�A�C�<�U� �5�#¨=�0�}�m�=�;§ |f���N�H�Y©Y�K�Xz7�2©Y�K�XzK©
¨/§ |=��§ |��N�oa=¬}WY1!8#BXWN12-f-/Q 85w�WN1]87TH-fO > 6]4]k;6]62> WY3�\Y6]-7-#_<T0-/> 3XFHG/IK`/h}t G/u7h<\ G/u<I7.HiK1]-=.2a Ã 8/3�Ç^8=1mT > 3UM i
S�-A62:U-74]k�Q 8/T -76�T SU87TK�Y� �Y©��7��z7�2©}�K��B¯> RNS T}:;WN> 3�T�T W�j!S > 3 -76]-�¸�k;O�O�S > 62T}[ WY4=8]w�kUQ 8/1CEUa

p þ _K-7-=\!-Na R�a \!?f8/1CBD8=EÁG7I<I<`NF0G=I<`YG<M0t G=LNINa 3�a JNa » -�w -/Q > -/[ -/6�T S;8=TA> 3VT S�-9> B¯:U-/1C> 8/Qv:U-/1m> W}OÁ� �<��Ù �
�C�<|5��8/3�OV� �<��� ���N� z��2�7�C�#�C�<|=�f¨5�N�=�Dæ ¨5�K�]ç#> 3Vq r�G=sK`/°DO�Wd3�WYT�12-/.o-=1�T WD¸Uk;O�O�S�> 62B¼w�k�T�THW
ð ¸;WN3�ÄHa

p ÿñj!.2a}8/Q 6]W912-=.0-/12-/3�45-/6fTHW9: 12-762k�BX-7ODQ > 3�RNk�> 62T > 4�WY1C> RY> 3 6/t7�Y�H�K©��7��z7�2©}�<��� �K��Ù �}�mª5�/z�z<© tN> 3DT S;-
Q 8/3 RYk;8<RY-AWY.;a a a

p 	 �N�K�U©Y�K�9z7�2©��<�9¨5|/�£8/:�:U-<8/126�6CE}3�WN3�E}BXWYkU6��> T S®¨/z/�]���<��Ù ��¨=|/�£F :!a I=°�a L7\�G/L<sYa sYM \�y��¯Ù ª5�<�C©}�
¨=z7�2�P�K��Ù ��¨=|=��F I<`Ya G<M�WY1eÙ �K�<�C©Y���7�}�C�	¨/z7�2�P�K��Ù ��¨=|/��FHG=sKsYa G5\�:U:�a G=s7h<.DF0G5s<h}a °}M \�8=3UO�WY3
:�a sNG/IYa s<.mMoa

p � s/°�a u7.Ct�¨=|=���Y�H�K©��<�Xz/�]©}�<���}��z<¨5�N� �7�}�f§ �<�=y��A�C�/z�z7�/�<�N�c+ + +K�Y� �N©��7�Xz7�2©}�<���Y���C��¨/�2©X§ �<�5�v�N��Ù �
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FKDUDFWHULVWLF�RI�%RQ��DV�PXFK�DV�XQWUXWK��UG]XQ��LV�W\SLFDO�IRU�GHPRQLF�
WHDFKLQJV�DQG�GRLQJV��RU�IRU�WKH�GHPRQ�SDU�H[FHOOHQFH��E'XG�.K\DE�SD�
ODJ�ULQJ���8QWUXWK�QRW�PHUHO\�LPSOLHV�WHOOLQJ�OLHV��EXW�KHUH�LV�XVHG�LQ�WKH�
VHQVH� RI� PLVWDNHQ�� LQHIIHFWLYH�� IDOVH�� XQHWKLFDO� �KDUPIXO� DQG� WKHUHIRUH�
LQHIIHFWLYH��WHDFKLQJV��7KH�ROGHU�TXDOLW\�RI�J�\XQJ�GUXQJ�ERQ��DV�HWHUQDO�
DQG� LQGHVWUXFWLEOH�� LV� IXUWKHU� VSHFLILHG� DV� FKDQJHOHVV�� J�\XQJ� GUXQJ�

J\XU�PHG�ERQ�

) �
�3DUW�RI�WKH�ODWWHU�SKUDVH�DOVR�RFFXUV�LQ�D�UHODWHG�FRQWH[W�

RI� WUXWKIXOQHVV�� ZKHQ� J6KHQ� UDE� GHIHQGV� KLV� QRQ�YLROHQW� ZD\V� �QR�
KXQWLQJ���DJDLQVW�E'XG�.K\DE�SD�ODJ�ULQJ��DV�WKH�SUDFWLFH��VS\RG�SD��RI�
PD� 
NKUXO� EGHQ� SD
L� ERQ� �XQHUULQJ� WUXH� %RQ��� ZKLFK� KH� WKHQ�� PRVW�
FXULRXVO\�� H[SODLQV� DV� SURWHFWLQJ� WKH� HWHUQDO� DQG� FKDQJHOHVV� UHDOP� RU�
HPSLUH� ó � �DSSDUHQWO\� WUXH�� HWHUQDO�� DQG� FKDQJHOHVV� %RQ� HTXDOV�
GHIHQGLQJ� WKH� HWHUQDO� HPSLUH�� 7KLV� PD\� UHYHDO� VRPH� RI� WKH� UHDO�OLIH�
LPSOLFDWLRQV� �RU� DVSLUDWLRQV�� RI� WUXWKIXOQHVV� DQG� HIIHFWLYHQHVV� ó % �2I�
FRXUVH�� J�\XQJ� GUXQJ� ERQ� DOVR� IUHTXHQWO\� DSSHDUV� DV� D� UHIHUHQFH� WR� D�
ERG\� RI� ULWXDO� ORUH� �OLNH� J\HU�� DOVR� DWWHVWHG� LQ�'XQKXDQJ� VRXUFHV�ó & �RU�
FRUSXV�RI�WHDFKLQJV��DSSDUHQWO\�ZLWK�IRXU�JDWHV�ó ) �
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3UHVHQW�GD\�ERQ�SR�V�WDNH�FDUH�WR�GLVWLQJXLVK�J�<XQJ�GUXQJ�ERQ�
IURP�VR�FDOOHG�XQUHIRUPHG�mROG�%RQn�DQG��VLQFH�DSSUR[LPDWHO\�WKH���

' (
�

F��$'��DOVR� IURP�J6DU�ERQ��ZKLOH� VWUHVVLQJ� WKH�SRLQW� WKDW� WKH� ODWWHU�DX�
IRQG�DOVR�DUH�%RQ��7KH�GLVWLQFWLRQ�VSHFLILFDOO\�RI�J6DU�ERQ�REYLRXVO\�LV�D�
PRUH� UHFHQW� FRQFHUQ� �DQG� RQH� ZKLFK� DOVR� LV� QRW� RQ� WKH� IRUHIURQW� RI�
H[SODQDWLRQV�VKDUHG�ZLWK�DQ�RXWVLGHU���%XW� LQ� UHIHUHQFH� WR� WKH�GLVWLQF�
WLRQ�RI�FRQWHPSRUDU\�%RQ�IURP�mXQUHIRUPHGn�YDULHWLHV�RI�%RQ��VXFK�DV�
PD\� VWLOO� EH� SUHVHUYHG� LQ� LWV� ORZHU� YHKLFOHV�� ERQ� SR�V� VHHP� WR� KDYH�
UHWDLQHG� PHPRULHV� RI� GHYHORSPHQWV� RI� HDUO\� SK\L� GDU� %RQ� LGHQWLW\�
GLVFRXUVH��7KHUH�LV�D�IDLU�FKDQFH�WKDW�WKH�WHUP�J�\XQJ�GUXQJ�ERQ�LQ�HDUO\�
%RQ�GLVFRXUVH�ZDV�RULJLQDOO\�FRLQHG�SUHFLVHO\�WR�VHW�LW�DSDUW�IURP�WKLV�
ZRUOGO\� JRDOV� DQG� DSRWURSDLF� ULWHV� RI� mXQUHIRUPHGn� %RQ�� VXFK� DV� WKDW�
PHQWLRQHG� QHEXORXV� �DQG� SUREDEO\� �UH�LQYHQWHG�� SUH�LPSHULDO� HQWLW\�

GXU�ERQ��ZKLFK��HYHQ�WKRXJK�LW�LV�UHIHUUHG�WR�LQ�'XQKXDQJ�VRXUFHV��ZH�
PDLQO\� NQRZ� IURP� ODWHU� KLVWRULRJUDSK\� RQ� HDUOLHU� SHULRGV� DQG� IURP�
ODWHU� JWHU�PD� OLWHUDWXUH� VXFK� DV� WKH�'XU� FKRJ� DQG�0X�FKR
L� NKURP� 
GXU�
ULWHV�� J�<XQJ� GUXQJ� ERQ� WKXV� VHWV� LWVHOI� DSDUW� DV� D� UHIRUPHG� DQG�
QLUYDQLF�YDULHW\�RI�%RQ��ZKLFK�LQVWHDG�VWULYHV�WRZDUG��D�VWDWH�RI��UHOHDVH�
RU� OLEHUDWLRQ��KHUH�DSSDUHQWO\�FKDUDFWHULVHG�DV�J�\XQJ�GUXQJ��1HHGOHVV�
WR� VD\�� WKHVH� DUH� JRDOV� WKDW� DFFRUG� ZHOO� ZLWK� SK\L� GDU� %XGGKLVW�
VHQVLELOLWLHV��EXW�LW�LV�LQWHUHVWLQJ�WKDW�SK\L�GDU�ERQ�SR�V�HOHFWHG�D�WHUP�VR�
REYLRXVO\�DVVRFLDWHG�ZLWK�mYLOHn�HWHUQDOLVP��

:KHQ� LW� DSSHDUV� LQ� DQ� ROG� FRQWH[W��ZH� WKHUHIRUH�PD\� KDYH� WR�
WUDQVODWH�J�<XQJ�GUXQJ� ERQ�DV� m1LUYDQLF�%RQn� UDWKHU� WKDQ� DV� m(WHUQDO�
%RQn��7KXV�DQ�ROG��L�H���ROGHU�WKDQ�%RQ��7LEHWDQ�WUDQVODWLRQ�WHUP�IRU�WKH�
%XGGKLVW�VXPPXP�ERQXP�ZDV�HOHFWHG�DV�WKH�%RQ�VKLEEROHWK��ZKLFK�PD\�
HYHQ�EH�D�SKRQHWLFDO�UHQGHULQJ�RI�D�&KLQHVH�ORDQZRUG��
�
�

%QPVKPWKPI�VJG�&KUEWUUKQP���
I5JGP�CPF�$QP�KP�'CTN[�$QP�5QWTEGU�

�
%DFN� WR� RXU�EULHI� VXUYH\�RI� WKH�HDUO\�KLVWRU\�RI�J6KHQ� UDE� VWRULHV�� WKH�
'XQKXDQJ� J6KHQ� UDE�V�� FKDUDFWHU�� ZKR� LQ�PDQ\� VWRULHV� GRHV� LQGHHG�
DSSHDU� VOLJKWO\� VHQLRU� �6WHLQ� ���������� IRU� XQGHUVWDQGDEOH� UHDVRQV�
PDNHV�LW�LQWR�WKH�UROH�RI�IRXQGHU��ZKLOH�KLV�FROOHDJXHV�LQ�QDUUDWLYH��VXFK�
DV� WKH� 'XU� JVKHQ� UPD� GD� �QD��W\SH� RI� JVKHQ�� VHHP� DOO� EXW� IRUJRWWHQ��

                                                                                                                 � ��¨/�C�7�=���m�#�Y�2©D¨5{/�<��� ©��<�£z<©£¨=�2§ �C� �2§ �#���N�=¨�ª5�N� ��z7|�y����C���Y��¨=ª5�2��� ��¨=�K��z7�C�/�7�Y�C|��!�0a;jv.Ca
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4XLWH�FRQWUDU\�WR�ODWHU�XVDJH��WKH�'XU�JVKHQ�W\SH�HYHQ�RFFXUV�VOLJKWO\�
PRUH�IUHTXHQWO\� LQ�ROG�ULWXDOLVWLF�'XQKXDQJ�SHULRG�VRXUFHV� WKDQ�GRHV�
WKH�J6KHQ�UDE�V��W\SH�RI�ULWXDO�VSHFLDOLVW��&RQVLGHULQJ�WKH�JUHDW�LPSRU�
WDQFH�RI�KHDOLQJ�DQG�GHDWK� ULWXDO� LQ� WKDW� OLWHUDWXUH�� WKLV� VKRXOG�KDUGO\�
FRPH� DV� D� VXUSULVH�� 
'XU� UHIHUV� WR� WRPEV� DQG� IXQHUDU\� ULWHV� DIWHU� DOO��
DVVRFLDWHG�ZLWK�FRQWURYHUVLDO�EORRG�VDFULILFHV��D�%XGGKLVW�DQDWKHPD��,W�
LV�SUREDEO\�IRU� WKLV�UHDVRQ�WKDW� WKH�ROG� 
GXU�JVKHQ� IXQHUDU\� W\SH�ULWXDO�
VSHFLDOLVW� ZDV� HYHQWXDOO\� PDUJLQDOLVHG�� IRU� H[DPSOH�� EDQLVKHG�� LQ� D�
PRVW� WHOOLQJ�ZD\�� WR� WKH� VSHFLILF� FRQWH[WV� RI� WKH� H[FHSWLRQDO� IXQHUDU\�
ULWHV� RI� WKRVH� VRPHZKDW� HFFHQWULF� 
GXU� JWHU�PD� F\FOHV�� VXFK� DV� WKH�0X�
FKR
L�NKURP�
GXU�DQG�
'XU�FKRJ��ZKLFK�DUH�DWWULEXWHG�WR�.X�WVKD�]OD� 
RG�
�V3D�UR�ILQG��SHUKDSV�RI�WKH���

' (
�F��$'��RU�WR�7KRJ�WKRJ�OKXQJ�OKD��,W�LV�

WHOOLQJ� LQGHHG� WKDW� WKH� U0D� GD�W\SH� JVKHQ� VKRXOG� ULVH� WR� SURPLQHQFH�
RQFH�DJDLQ�SUHFLVHO\�LQ�WKHVH�VHOI�SURFODLPHG�
GXU�ULWHV��

7KHVH� ODWH� 
GXU�GHDWK� ULWXDO� F\FOHV�FRQVFLRXVO\�VHHP�WR� FRXUWs
DQG�SHUKDSV�DOVR�WR�D�FHUWDLQ�H[WHQW�UHLQYHQWsWKDW�JRRG�ROG�	�SRZHU�
IXO��EXW�FRQWURYHUVLDO�
GXU� IXQHUDU\�H[SHUWLVH��WR�EH�XVHG��HFFHQWULFDOO\��
HVSHFLDOO\� IRU�FDVHV�RI�YLROHQW��VXGGHQ��RU�DFFLGHQWDO�GHDWK��JUL�
GXU��� ,�
ZDV�WROGsLQ�IDFW�E\�WKH�YHU\�UHFLSLHQW�RI�WKLV�IHOLFLWDWLRQ�YROXPHsWKDW�

GXU�ULWHV�ZRXOG�QRW�EH�FRQVLGHUHG�DSSURSULDWH�IRU�RUGLQDU\�GHDWKV�j j �

'XU� JVKHQ� UPD� GD� �QD�� DOVR� RFFDVLRQDOO\� UHDSSHDUV� LQ� RWKHU��
ODWHU�%RQ�VRXUFHV��VXFK�DV��WKH�P'R�FKHQ�SR�E]KL��LQ�DOO�WKUHH�WLWOHV���LQ�WKH�
6ULG�SD�UJ\XG�N\L�NKD�E\DQJ óoô �DQG�WKH�.XQ�
EXP�ó õ �,Q�WKH�P'R�FKHQ�SR�E]KL�
ZH�LQFLGHQWDOO\�HQFRXQWHU�YHU\�LQWHUHVWLQJ�VSHOOLQJ�YDULDQWV��LQVWHDG�RI�
UPD�GD�ZH�DOVR�ILQG�UPD�OR ó � �DQG�UPD�ER��PRUH�RQ�WKHVH�HOVHZKHUH��ó � �
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7KHVH� ILUVW� REOLTXH� 'XQKXDQJ� UHIHUHQFHV� WR� D� J6KHQ� UDE�V��
FKDUDFWHUsLQ� D� VHQVH� RI� FRXUVH� XQIRUWXQDWHO\ ó � sDSSHDU� UDWKHU� RII�
FHQWUH�� FRPSDUHG� WR� WKH� RSSRVLWH� IDU� ZHVWHUQ� FRUQHUV� ZKHUH� WKH�
KHDUWODQG�RI�%RQ�LV�XVXDOO\�YLVXDOLVHG�ô � �7KRPDV��������IHHOV�WKDW�KH�KDV�
JRRG�UHDVRQ�WR�EHOLHYH�WKDW�� ODQJXDJH�ZLVH�DQG�QDUUDWRORJLFDOO\��VRPH�
'XQKXDQJ� VRXUFHV� DUH� RI� ORFDO� RULJLQ� DQG� KH� WKHUHIRUH� DVVXPHV� WKDW�
VRPH�SDVVDJHV�PD\� LQ� IDFW�KDYH�RULJLQDWHG� LQ� WKDW�YHU\�QRUWK�HDVWHUQ�
TXDUWHU� RI� WKH� 7LEHWDQ� HPSLUH�� ,W� VKRXOG� LQGHHG� EH� REYLRXV� WKDW�
'XQKXDQJ� QDUUDWLYHV� DQG� WKHLU� HOHPHQWV� SDUWO\� PD\� QRW� RQO\� KDYH�
EHHQ�UHFRUGHG�LQ�QRUWK�HDVWHUQ�%XGGKLVW�'XQKXDQJ��EXW�PD\�LQ�IDFW�DOVR�
KDYH� RULJLQDWHG� WKHUH� DQG� QRW� LQ� D� WUDGLWLRQDOO\� SUHVXPHG� ZHVWHUQ�
KHDUWODQG�RI�%RQ��,�QRZ�HPSKDWLFDOO\�UHIHU�WR�WKH�RULJLQV�RI�LQGLYLGXDO�
QDUUHPHV�DQG�QRW� WR� WKH�HDUO\� ORFDWLRQV� LQ�ZKLFK�WKHVH�QDUUHPHV� ODWHU�
ZHUH� LQFRUSRUDWHG� LQWR� WKH� QDUUDWLYHV� WKDW� HYHQWXDOO\� IHG� LQWR� %RQ�
PDVWHU�QDUUDWLYHV�DQG�SK\L�GDU�%RQ�LGHQWLW\�GLVFRXUVH��

6RPH�QDUUDWLYH�FRQWHQW�RI�'XQKXDQJ�VRXUFHV�PD\�LQGHHG�JUDYL�
WDWH� RQ� QRUWK�HDVWHUQ� 7LEHW� IRU� WKH� VLPSOH� UHDVRQ� WKDW� WKH� QDUUDWLYHV�
ZHUH� DURXQG� LQ� WKDW� DUHD�� :KLOH�� EHFDXVH� RI� LWV� SUR[LPLW\� DQG�
DYDLODELOLW\��ORFDO�FXOWXUHV�WKXV�PD\�KDYH�OHIW�D�PRUH�VLJQLILFDQW�VWDPS�
RQ�WKH�OLEUDU\�WKDQ�WKRVH�IURP�RWKHU�TXDUWHUV�RI�ZKDW�ZDV�WKHQ�EHFRP�
LQJ�7LEHW��DQG�ZKLOH�WKH�ILUVW�QDUUHPHV�RQ�J6KHQ�UDE�V��ZHUH�SUHVHUYHG�
VRPHZKDW�RII�FHQWUH��ZH�QRQHWKHOHVV�KDYH�UHDVRQ�WR�EHOLHYH�WKDW�ZKDW�
ZDV� FROOHFWHG� LQ� WKH�7LEHWDQ�'XQKXDQJ� FDYHV� UHIOHFWV� QDUUDWLYH� WUDGL�
WLRQV�WKDW�ZHUH�SURPLQHQW�LQ�ZLGHU�7LEHW��DOVR�IRU�LQVWDQFH�LQ�VRXWKHUQ�
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TXDUWHUV�ô % �,PSRUWDQW�HYLGHQFH�WHVWLI\LQJ�WR�WKH�SUHVHQFH�RU�VXUYLYDO�RI�
QDUUDWLYHV�RI� WKDW� LON� LQ�RWKHU�DUHDV�RI�7LEHW�GRHV�RFFDVLRQDOO\�VXUIDFH��
VXFK�DV�LQ�WKH�.OX�
EXP� �FI��6WHLQ�������� LQ�VRPH�RI�WKH�WH[WV�WKDW�ZHUH�
UHFHQWO\�UHFRYHUHG�IURP�G*D
�WKDQJ�
EXP�SD�LQ�VRXWKHUQ�7LEHW��3DVDQJ�
:DQJGX������� DQG�LQ�RWKHU�%RQ�VRXUFHV�DV�ZHOO��

7KH�VFDWWHUHG�QDUUDWLYH�UHOLFV�IURP�'XQKXDQJ�PRVW�OLNHO\�UHIOHFW�
ZLGHU� QDUUDWLYH� WUDGLWLRQV��ZKLFK� IRUPHG� WKH� SRLQW� RI� RULJLQ� RI� ODWHU��
VHOI�FRQVFLRXVO\�%RQ� OHJHQGV�DERXW�D�VWRQ�SD� FDOOHG�J6KHQ�UDE�PL�ER� ô & �
7KH�VWRQ�SD�YDULHW\�RI�WKH�QDPH�RI�WKH�IRXQGHU�LV�ILUVW�DWWHVWHG�LQ�WKH�.OX�
mEXP�DQG�WKXV�VWDUWV�GHYHORSLQJ�QR�HDUOLHU�WKDQ�WKH�HDUO\�%XGGKLVW�SK\L�
GDU��7KLV� LV� WKH� WLPH�WKDW�QRQ�%XGGKLVW� LQWHUHVW�JURXSV�IHOW�FKDOOHQJHG�
WR�VKRZ�WR�WKH�ZRUOG�D�VXLWDEOH�IRXQGHU�ZKR�FRXOG�RXWVKLQH�WKDW�RWKHU�
IDPRXV�VWRQ�SD��WKH�KLVWRULFDO�%XGGKD�RI�VXFFHVVIXOO\�HPHUJLQJ�SK\L�GDU�
%XGGKLVW�VHFWV��:RUN�ZLWKLQ�WKH�7KUHH�3LOODUV�RI�%RQ�UHVHDUFK�VFKHPH�RQ�
WKH�DYDLODEOH�VRXUFHV�FRQILUPV�WKH�REYLRXV�DQG�XELTXLWRXV�REVHUYDWLRQ�
WKDW��OLNH�IRU�RWKHU�SLOODUV�RI�LGHQWLW\��DOVR�IRU�QDUUDWLYHV�RQ�WKH�IRXQGHU�
ZH�FDQQRW�EXW�REVHUYH�WKDW�WKH�TXDQWXP�OHDS�LQWR�VHOI�FRQVFLRXVO\�%RQ�
QDUUDWLYHV�WDNHV�SODFH�DW�WKH�WXUQ�RI�WKH�ILUVW�PLOOHQQLXP�$'�ô ) �

)URP�WKDW�WXUQLQJ�SRLQW�RQZDUG��VWRULHV�QRW�RQO\�JDLQ�QDUUDWLYH�
ZHLJKW� DQG� FRPSOH[LW\�� EXW� DOVR� DFTXLUH� D� GLVWLQFW� LGHQWLW\� YHFWRU��
5LWXDOLVWLF�QDUUDWLYH� WUDGLWLRQV� HYROYH� LQWR� WKH� W\SH�RI� WHDFKLQJ�KDJLR�
JUDSK\� DQG� LGHQWLW\� GLVFRXUVH� WKDW� ZH� VWLOO� ILQG� UHIOHFWHG� LQ� H[WDQW�
UHFHQVLRQV�RI�WKH�mELRJUDSK\n�RI�WKH�IRXQGHU�RI�%RQ��WKH�P'R�
GXV ô0ó �DQG��
LQ�D�PRUH�GHYHORSHG�PDQQHU��LQ�WKH�J=HU�P\LJôoô ��DQG�J=L�EUMLG���$�JRRG�
VWDUWLQJ�K\SRWKHVLV�ZRXOG�WKHUHIRUH�EH�WKDW�WKH�P'R�
GXV�DQG�J=HU�P\LJ�
XVH� D� FRPSDUDEOH� PDWUL[� RI� RUDO� DQG� ZULWWHQ� WUDGLWLRQV� RI� QDUUDWLYHV�
UHJDUGLQJ� D� J6KHQ� UDE�V�� ILJXUH�� WKH� HDUOLHVW�ZULWWHQ� UHFRUGV� RI�ZKLFK�
ZH�ILQG�LQ�'XQKXDQJ�VRXUFHV�ô õ �
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,W�LV�DW�WKLV�SRLQW�LQ�WLPH�WKDW�WKH�JUDQG�QDUUDWLYHV�RQ�J6KHQ�UDE�
DQG�%RQ�UHDOO\�WDNH�RII��7KH\�VWDUW�WR�mJHW�RUJDQLVHGn�DQG�GHYHORS��WKH\�
EUHHG�DQG�VSOLW�OLNH�DPRHEDV��LQ�FRQMXQFWLRQ�ZLWK�WKH�IRUPDWLRQ�RI�%RQ�
DV�D�FOXVWHU�RI�PRUH�RU�OHVV�FRQVFLRXVO\�QRQ�%XGGKLVW�LQWHUHVW�JURXSV�LQ�
7LEHW��$V�IDU�DV�WKH�VWUXFWXUH�DQG�FRPSOH[LW\�RI�WKH�VWRULHV�JRHV��WKHUH�LV�
D� FRQVLGHUDEOH�JDS�EHWZHHQ�QDUUDWLYHV� UHIOHFWHG� LQ�'XQKXDQJ�VRXUFHV�
DQG� WKRVH� FRQWDLQHG� LQ�KDJLRJUDSKLFDO� VRXUFHV� RI� WKH� WXUQ� RI� WKH� ILUVW�
PLOOHQQLXP�ô � �%XW��DV�VDLG��WKH�ROGHU�SDUDGLJP�DOVR�UHPDLQV�SURGXFWLYH�
LQ�ODWHU�WLPHV��H�J���LQ�WKHQ�VWLOO�GHYHORSLQJ�.OX�
EXP�FROOHFWLRQV��ZKLFK�
FRQWLQXH� WKH� ROGHU� 'XQKXDQJ� QDUUDWLYH� SDUDGLJP� DQG� GHYHORS� LW�
IXUWKHU��DV�LV�FOHDUO\�LQGLFDWHG�E\�WKH�PHQWLRQHG�XVH�RI�WKH�WLWOH�VWRQ�SD��
oWHDFKHUp���EXW�DOVR�LQ�RWKHU��ODWHU��RIWHQ�ULWXDOLVWLF��WH[WV��
� /DWHU� KDJLRJUDSKLFDO� FROOHFWLRQV� PDGH� XVH� RI� QDUUDWLYHV� WKDW�
ZHUH� mDURXQGn�� 7KH�PDLQ�QDUUDWLYHV�RI� ODWHU� KDJLRJUDSK\�� VXFK� DV� WKH�
P'R� 
GXV�� VWLOO� DUH� RI� WKH� FULVLV� PDQDJHPHQW� W\SH�� EXW� WKH� SDUDGLJP�
DSSHDUV�PRUH�HODERUDWH�QRZ�DQG�DOVR�LQFOXGHV�HORSHPHQW��QE��RI�J6KHQ�
UDE���RFFDVLRQDO�FRQVWUXFWLRQ�ZRUN��DQG�WKH�OLNH�DV�VWRFN�HOHPHQWV��7KH�
W\SLFDO�HODERUDWHG�VWRU\�SDUDGLJP�IHDWXUHV�J6KHQ�UDE��QRZ�VW\OHG�V7RQ�
SD�� JRLQJ� RU� EHLQJ� LQYLWHG� DEURDG�� UHVROYLQJ� D� FULVLV�� WHDFKLQJ�� DQG�
EULQJLQJ� KRPH� D� EULGH� DV� D� SUL]H�� 7KH� 'XQKXDQJ� OD\HU� RI� QDUUDWLYHV�
EDUHO\�FDUULHV�D�YHFWRU�RI��FROOHFWLYH��LGHQWLW\��ZKLOH��RQ�WKH�RWKHU�KDQG��
WKH� ODWHU� SK\L� GDU� KDJLRJUDSKLFDO� OD\HU� LV� FOHDUO\� DQG� FRQVFLRXVO\�
QDUUDWLQJ�WRZDUGV�D�UHOLJLRXV�IRXQGHU�DQG�D�VHSDUDWH�%RQ�FXOWXUDO�DQG�
UHOLJLRXV� LGHQWLW\� DQG� WKXV� FOHDUO\� UHIOHFWV� WKH� HPHUJHQFH� RI� DQ�
mRUJDQLVHGn� IRUP� RI� %RQ� UHOLJLRQ� �KRZHYHU� IDFWLRQDOO\� DQG� UHJLRQDOO\�
GLVMRLQWHG�DQG�DSSDUHQWO\�GLVRUJDQLVHG���
� 7KH�QDUUDWLYH�GHYHORSV� IXUWKHU� LQWR� WKH�KXPRQJRXV���

' (
�F��$'�

JWHU�PD�J=L�EUMLG�ô � �$QG�DV�OHJHQGV�JURZ��WKH�GDWH�RI�ELUWK�RI�WKH�IRXQGHU�
VHHPV�WR�PRYH�EDFN�LQ�WLPH�DQG�HYHQ�RXW�RI�WLPH��WR�WKH�SUHWHUQDWXUDO��
HYHQWXDOO\�HQGLQJ�XS�LQ�WKH�,QGLDQ�3DODHROLWKLF��WKXV�mRXW�RULJLQLQJn�WKH�
KLVWRULFDO�%XGGKD�E\�D� ODQGVOLGH��P.KDQ�FKHQ�1\L�PD�EVWDQ� 
G]LQ��E��
������ LQ�KLV�&KURQRORJ\�RI�WKH�7HDFKLQJV� �EV7DQ�UWVLV��GDWHV�J6KHQ�UDE�WR�
�������%&��VHH�.YÀUQH��������

                                                                                                                 WN.�T S�-ãB9E�T SgWY.�T S�-ã.0WYk�3�O�-=1XWN.�¸;WN3�\�w�E	?#8/Q 6=8/3 R Ô WY10w�k�\#�> T S > 3eT S�-V÷��<�m�m��ø;� � � �5�C�
12-76]-<8=1]42S98/3�O�:�k�w�Q > 4=8/T > WY3�6]42SU-7BX-Ka

þ 	 �VS > 42S¿8/12- 62T E}Q -<O Ø�©Y�V�Y�2©�yë� .oWNk�3�O -/12�ÒÙ ¨5�N©��7�¾ª=�N©Y�K�N�eª]�K�£y�z/|]\^�> T Sñ[ 8/1mE�> 3�R
> 3UO�> 4=8=T > WN3 6V.0WY1®T SU- � .0WYk�3�O -/14�Yt��m�/�<�Y�D�H�Y�K�=�o\��2§ |=�e�K�]\�¨/z<�¯�Y�m�<�0�Y�m\�4].Ca�¸�Q -/¹K-/1®sKºKº<`/\
� �P> Q Q > 8=BÒWY.�È�4]ÆNS;8=B9\/l]8=3�[ 8/3�Í�WN1C:X8=3UO�r�> w -/To8=39_<T k;O�> -76��Ya

þ � ù�:�THW�G=s#[�WYQ kUBX-/62\<T 1]8<O�> T > WY3�8/Q Q E�w�-/Q > -/[�-<O�THWfS�8=[ -�w -7-/3�ð O�> 4]T08/T0-7O ÄK> 3�[�> 62> WY3�T W�¸�Q W�Q O�8/3
623�E�> 3�R�:UW�F w�a G5hNuKºNM0a
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5GEQPF�2CTV��6JG�I5JGP�TCD�/CTTKCIG�5VQTKGU�KP�VJG�O&Q�	FWU��
6JG�'ZRCPFGF� 'ZRGFKVKQP�#DTQCF �0CTTCVKXG�

�
1RZ�OHW�XV�ORRN�DW�VRPH�VDPSOHV�IRU�WKH�J6KHQ�UDE�QDUUDWLYH�SDUDGLJP�
RI�WKH�H[WHQGHG�W\SH�LQ�WKH�P'R�
GXV�DQG�H[DPLQH�KRZ�WKHVH�UHODWH�WR�
WKH�PRUH� OLPLWHG�'XQKXDQJ�SDUDGLJP�DQG�WR�HDFK�RWKHU��$V�VDLG�� WKH�
ODWHU��PRUH�GHYHORSHG�V7RQ�SD�J6KHQ�UDE�PL�ER�QDUUDWLYH�SDUDGLJP�LV�
DOVR� RI� WKH� FULVLV�PDQDJHPHQW� W\SH�� ,W� W\SLFDOO\� WDNHV� WKH� IRUP� RI� DQ�
mH[SHGLWLRQ� DEURDGn�QDUUDWLYH�� ,W� RFFXUV� LQ� VHYHUDO� VWHQFLOOHG� YDULDQWV��
ZKLFK�� EHFDXVH� RI� WKHLU� WRSRJUDSKLFDO� LPSOLFDWLRQV�� ,� ZLOO� GLVFXVV� LQ�
PRUH� GHWDLO� HOVHZKHUH� �m/RFDWLRQn� YROXPH�� ô � �7KRVH� H[SDQGHG�
QDUUDWLYHV�KDYH�EHHQ�SUHVHUYHG� LQ� WKH�P'R�
GXV�DQG�DOVR� LQ� WKH�ODUJHU�
KDJLRJUDSKLFDO�FROOHFWLRQV��WKH�J=HU�P\LJ�DQG�J=L�EUMLG��,�ZLOO�KHUH�RQO\�
EULHIO\� GLVFXVV� WKHVH� VWRULHV� LQ� WKHLU� EULHIHVW� DQG� SUHVXPDEO\� �UHDG��
DSSDUHQWO\��OHDVW�HGLWHG�IRUP��VXFK�DV�WKH\�DSSHDU�LQ�WKH�P'R�
GXV��6L[�
H[SHGLWLRQV� DQG� PDUULDJHV� DUH� PHQWLRQHG� KHUH� �VHH� $SSHQGL[� ,,���
LQYROYLQJ�WKH�GDXJKWHUV�RI��

�� WKH�.LQJ�RI�+RV��'DQJ�ED�\LG�ULQJ� õ � �PDLQ�QDUUDWLYH�LQ�P'R�
GXV�
FKDSWHU�����

�� WKH�.LQJ�RI�G3R
��PDLQ�QDUUDWLYH�LQ�FKDSWHU������
�� WKH�O+D��RQO\�EULHI�PHQWLRQ�LQ�FKSW����DQG������
�� WKH�J6DV��RQO\�EULHI�PHQWLRQ�LQ�FKSW����DQG������
�� WKH�.LQJ�RI�U.RQJ�SR��&HQWUDO�7LEHW��PDLQ�QDUUDWLYH�LQ�FKSW��������
�� .RQJ�WVH��PDLQ�QDUUDWLYH�LQ�FKSW������ õ % �
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7KH�/KD�DQG�J6DV�PHUHO\�RFFXU�LQ�OLVWLQJV�RI�PDULWDO�DOOLDQFHV�DQG�WKHLU�
FRQWH[WV�DUH�QRW�QDUUDWHG�LQ�WKH�P'R�
GXV��WKH�RWKHUV�DUH�IXOO\�QDUUDWHG�
mH[SHGLWLRQV�DEURDGn��$QRWKHU�HDUO\�VRXUFH��WKH�EV*UDJV�SD�ULQ�FKHQ�JOLQJ�
JUDJV� �'RODQML�06��.KHGXS�*\DWVR��S�������GRHV�QRW�HYHQ�PHQWLRQ�WKH�
/KD��J6DV��DQG�.RQJ�WVH�HSLVRGHV��,W�RQO\�PHQWLRQV�PDUULDJHV�ZLWK�WKH�
+RV��G3Rn��DQG�U.RQJ�]D��7KH�EDVLF�SORW�DQG�PDLQ�FKDUDFWHU�W\SHV�RI�WKH�
HSLVRGHV� DUH� YHU\� VLPLODU� DQG� DUH� HQWLUHO\� FRPSDUDEOH� WR� WKH� VLPSOHU�
'XQKXDQJ�SDUDGLJP��,W�PD\�EH�LQWHUHVWLQJ�WR�QRWH�WKDW�LQ�WKH�P'R�
GXV�
WKH�SDLUV�RI�RIIVSULQJ�RU�UHODWLYHV�VKRZ�UHPDUNDEO\�OLWWOH�LQGLYLGXDOLW\��
7KH�FDUGERDUG�SDLU�RI�U0D�OR�	�J�<X�OR��UHODWLYHV���IRU�LQVWDQFH��XVXDOO\�
DFWV�DV�RQH�HQWLW\�DQG�LV�RI�XQFHUWDLQ��LI�QRW�FRQIXVHG��GHVFHQW��PRUH�RQ�
WKDW�LQ�WKH�m/RFDWLRQn�YROXPH���7KHLU�DUWLILFLDOLW\�LV�FOHDUO\�DSSDUHQW�DQG�
VR� LV� WKDW� RI� WKH� /XQJ� 
GUHQ� 	� U*\XG� 
GUHQ� �G3R
�� RU� WKH� J7R� EX� 	�
G3\DG�EX��+RV��SDLU��RIIVSULQJ���ZKRVH�QDPHV�UHIHU�WR�IDPLOLDU�SDLUV�RI�
GRFWULQDO�DQG�ULWXDO�HOHPHQWV��7KH\�PD\�HYHQ�KDYH�HQWHUHG�WKH�UHVSHFW�
DEOH�J6KHQ�IDPLO\�WUHH�DV�WH[WXDO�FRUUXSWLRQV��,Q�DQ\�FDVH��DOO�DSSHDU�WKH�
DUWLILFLDOO\� FRQVWUXHG�� LGHDO�W\SLFDO��PDOH� NLQ� DQG� RIIVSULQJ� RI� D� JUHDW�
PDQ�� &RPSDULVRQ� RI� WKH� IRXU� PDLQ� VWRULHV� VXJJHVWV� WKDW� DOO� PD\� EH�
FDOTXHV�IURP�RQH�RI�WZR�SURWRW\SHV��HLWKHU�WKH�EULHI�VWRU\�RI�U.RQJ�SR�
SURYLGHG�WKH�SURWRW\SH�RU��SHUKDSV��WKH�W\SRORJLFDOO\�VLPLODU�+RV�VWRU\�
�ZKLFK�LQ�LWV�QDUUHPHV�HYHQWXDOO\�PLJKW�UHODWH�WR�ROG�U7VDQJ�LQVWHDG���
�
�

I5JGP�TCD�KP�T-QPI�RQ�
�
$PRQJ�WKH�VXFFHVVIXO�PDUULDJH�H[SORLWV�RI� WKH�JUHDW�PDQ�DQG�WHDFKHU�
J6KHQ� UDE�� WKH� U.RQJ� SR� SURWRW\SH� FHUWDLQO\� VWDQGV� RXW� EHFDXVH� LQ�
VRPH�RI�LWV�UHIHUHQWVsHYHQ�WKRXJK�QRW�LQ�LWV�SORW�sLW�FRXOG�SRVVLEO\�EH�
�SDUWO\��KLVWRULFDO��7KH�U.RQJ�SR�VWRU\�SURYLGHV�WKH�EULHIHVW�YHUVLRQ�RI�
DQ�H[SHGLWLRQ�DEURDG�QDUUDWLYH�ZLWK� OLWWOH�HODERUDWLRQ��HPEHOOLVKPHQWV�
DQG� LQVHUWV�� ,Q� LWV� UHIHUHQWV�� LW� DOVR� DSSHDUV� PRVW� VHFXUHO\� VHDWHG� LQ�
KLVWRU\�� 7KH� KLVWRULFLW\� RI� WKH� .LQJ� RI� U.RQJ� SR�� U.RQJ� UMH� G.DU� SR�
UPDQJ�SR� UMH�� LV� UHODWLYHO\� ILUP�� KH� DOUHDG\�PHHWV� XV� LQ� HDUO\�ZULWWHQ�
                                                                                                                 ÿ * Ô WNTH-AT S;8/T T SU-�Ù Ø�©}�K¨=���}� � �K�#�Y�C�C�Y�vF :�a G<G/JNa J/.H.mM \}8/T T 1C> w�k�TH-<O�T W�1CÇV8fF 62T WY3�6CSU-/6!1582w¯6]-/3�R�RY-<M
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VRXUFHV�� VXFK�DV� WKH� U.RQJ�SR� LQVFULSWLRQ� �5LFKDUGVRQ���������II�� DQG�
'XQKXDQJ�VRXUFHV��H�J���37������37����r���DQG�,7-�������,W�LV�LQWHUHVW�
LQJ� WR� FRQWHPSODWH� WKDW� WKLV� UHIHUHQFH� WR� D� U.RQJ� UMH� G.DU� SR�PLJKW�
LQFLGHQWDOO\�SUHVHUYH�WKH�VDPH�WUDFH�RI�D�GDWH�IRU�WKH�QDUUDWLYH�RULJLQV�
RI� WKH� J6KHQ� UDE� FKDUDFWHU� DV� GRHV� WKH� QDUUDWLYH� RXWORRN� RI� UHOHYDQW�
'XQKXDQJ�VRXUFHV��LW�DOVR�SRLQWV�WR�DSSUR[LPDWHO\�WKH��

' (
�F��$'��IRU�WKH�

PDWUL[�IURP�ZKLFK�QDUUDWLYH�HOHPHQWV�ZHUH�GUDZQ��
� 7KH�&RQIXFLXV� RU�.RQJ� WVH� VWRU\�PD\�KDYH�EHHQ� LQFRUSRUDWHG�
LQWR� WKLV� F\FOH� RI� mH[SHGLWLRQ� DEURDGn� DQG� PDUULDJH� VWRULHV� PHUHO\�
EHFDXVH� RI� �VWUXFWXUDO�� VLPLODULWLHV� ZLWK� WKH� U.RQJ� SR� VWRU\�� 7KDW�
PDUULDJH�HSLVRGH��WRR��LV�QRW�OLVWHG�LQ�WKH�*OLQJ�JUDJV�WH[W��'RODQML��������
LW�WKHUHIRUH�ORRNV�OLNH�D�ODWHU�DGGLWLRQ���U*\D��.RQJ�WVH�
SKUXO�J\L�UJ\DO�
SR��U*\D� �&KLQD���DV�D�QDPH��VHHPV�WR�EH�D�FRQIODWLRQ�RI�D�WUDQVOLWHUD�
WLRQ�DQG�D�WUDQVODWLRQ��7KH�&KLQHVH��U*\D��.RQJ�RU�.HQJ�WVH�LV�D�VWRU\�
FKDUDFWHU� NQRZQ� IURP� VLPLODU� QDUUDWLYHV� SUHVHUYHG� LQ� 'XQKXDQJ�� LQ�
7LEHWDQ�DQG�&KLQHVH�õ & �EXW�DOVR�IURP�D�ODWHU�0RQJRO�YHUVLRQ� õ ) �DQG�IURP�
RWKHU�&KLQHVH�YHUVLRQV�WKDW�VXUIDFHG�PRUH�UHFHQWO\�LQ�&KLQD����

' (
�F��$'��

IRU� WKH� ODWWHU� VHH� 6R\PLÃ�� ������� 7KH� 7LEHWDQ� QDPH� REYLRXVO\� WUDQV�
OLWHUDWHV� WKH�&KLQHVH�QDPH�&RQIXFLXV� �.RQJ�)X]L�� ���EXW� LW�KHUH�
GHQRWHV� D�NLQJ� �UJ\DO�SR�� DQG� VWRU\� FKDUDFWHU�ZLWKRXW� VLJQLILFDQW�&RQ�
IXFLDQ� DVVRFLDWLRQV�� 7KH� FKDUDFWHU� .RQJ� � �� LV� UHQGHUHG� E\� .RQJ� RU�
.HQJ�� 6WHLQ� DUJXHV� WKDW� LW� KDV� WR� EH� UHDG� DV� oVDJH� RU� GLYLQH� EHLQJ��
SRVVHVVLQJ� VXSHUQDWXUDO� SRZHUVp� DQG� WKDW� WKLV� LQ� WXUQ� KDV� EHHQ�
WUDQVODWHG�LQWR�7LEHWDQ�DV�
SKUXO�RU�VSUXO��6WHLQ�������������,Q�WKH�7LEHWDQ�
YHUVLRQ�RI�WKH�&KLQHVH�QDPH�&RQIXFLXV��.RQJ�WVH�
SKUXO�J\L�UJ\DO�SR��D�
SKRQHWLF� UHQGHULQJ� �.RQJ� WVH�� WKXV� DSSHDUV� WR� KDYH� EHHQ� MRLQHG� WR� D�
WUDQVODWLRQ�RI�WKH�VDPH��
SKUXO���

,Q� WKH� SURFHVV� RI� DVVLPLODWLRQ� RI� WKH� .RQJ� WVH� VWRU\�� 7LEHWDQV�
PD\�KRZHYHU�KDYH�UHDG�o.RQJp�DV�D� WRSRQ\P��VLPLODU� WR�oU.RQJp�RU�
U.RQJ�SR� LQ� U.RQJ�UMH�G.DU�SR�� ,W� LV�YHU\�ZHOO�SRVVLEOH� WKDW� WKH�PDLQ�
UHDVRQV� IRU� LQFOXGLQJ� WKLV�SDUWLFXODU�QDUUDWLYH� LQ� WKH�P'R�
GXV� DUH� WKH�
PDWFK�LQ�mWRSRQ\PLFDOn��U�.RQJ�QDPHV�DQG�VRPH�RWKHU��PRUH�VWUXFWXUDO�
VLPLODULWLHV� LQ� WKH� QDUUDWLYHV� DV� ZHOO�� 7KH� IRUP� LQ� ZKLFK� WKH� VWRU\�
HYHQWXDOO\�DSSHDUV� LQ� WKH�P'R�
GXV��GHILQLWHO\�VKRZV�VLPLODULWLHV�ZLWK�

                                                ÿ bñ_N-/-�?f8=12Bd8=E�Ä 6#F sKº<º<ºYt G7u7I7.0.Ca M 8/1CT > 4]Q -Nt � r�S�-#ÀH3�TH-/1C[�> -/ew -7T �-7-/39q�S�E�[ 8�?A-/3�RNÅ0T 6]-#Q 8/39BX-<O
8/3�Ogj�WN3 .HkU4]> kU6��/i��S�WVw�876]-76DS > BX6]-/Q .9WN3ÊT S�-£�As��m�9y��K� �@[ -/1262> WN3gWY.�T S�-®62T WY1mE�8/3�O
62T k;O�> -76�> TH6�12-/Q 8/T > WY3�THW�T S�-#WNQ O -/1 Ã k 3�S�k;8/3 R�[ -/1262> WN3�67a=jv.Ca53�WN�8/Q 6]W�_<S�-/3�E�k�Å0Q > 3�> 3�+ � r
G=s/\�sKº<ºKJ�8/3UOD?#8/Q 6/8=3�R Ô WY10w�k£> 3dT SU-�:�12W}45-7-<O�> 3 RY6fWY.�T SU-�.H> 1262T��m�}§ �m�C�Y�/§ � |=�Y�=��ÖN�Cy�� �Y�=�7´=|5�
��|=©}�K��÷�� ¨5�]§ |=� |C�}� �]§ �U> 3�É;WN3�O�WN39F sKº<º<`NM0a

ÿ pýr S;8=TUÇ^WY3�R}WNQ [ -/1262> WN3D8/:�:;8/12-/3�T Q EXO -/1C> [�-76A.0WY1CBË8�r�> w�-/T08/3dWN3�-�T SU8/TU:�12W<w�85w Q E¯9876�3�WNT
-<8/1CQ > -/1AT S;8=3dT S�-�G=hKä å�47aNÌ Ã \��S > 42S£62k;RYR}-/6]T 6fT S;8=T�T S�-/12-�Bd8/E9S;8/[�-fw -7-/3DWNT S�-/1Ar�> w -7T08=3
[�-/1262> WY3 6!8/12WYk�3 O;a
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WKH�U.RQJ�SR�VWRU\��VXFK�DV�WKH�FULVLV�SDUDGLJP��LPSRUWDQW�FRQVWUXFWLRQ�
ZRUN��WHPSOH�LQ�WKH�VHD�DQG�WKH�FHQWUDO�FDVWH�FDOOHG�.K\XQJ�OXQJ�UQJXO�
PNKDUsLWV� IRXQGLQJ� LV� LQ� IDFW� RQO\� PHQWLRQHG� LQ� WKHVH� WZR� VWRULHV���
DQG��RI�FRXUVH�WKH�PDUULDJH�H[SORLW��7KHUH�DOVR�LV�D�PRUH�VXEWOH�DVVRFLD�
WLYH��VRPHZKDW�WDQJOHG�IDEULF�RI�PRWLIV�SHUFHSWLEOH�LQ�WKH�QDUUDWLYH�DQG�
LQ�UHIHUHQFHV�HOVHZKHUH��ZKLFK�VRPHKRZ�LQYROYH�WKH�.RQJ�RU�.HQJ�WVH�
QDPH�� ,Q� 7LEHW�� WKH� .RQJ� RU� .HQJ� WVH� QDPH� LV� FRQQHFWHG�ZLWK� DVWUR�
ORJLFDO�DQG�RWKHU�SUDFWLFDO�VNLOOV�RU�ZLVGRP��

,Q�WKLV�OLJKW��D�GHVFULSWLRQ�RI�<LG�N\L�NK\H
X�FKXQJ�LQ�P'R�
GXV
�S��������<LG�N\L�NK\H
X�FKXQJ�UG]X�
SKUXO�FDQ�>��@�\L�JH�
SKUXO�VODJ�VNX�OD�
J\RQ��GHVHUYHV�FRPSDULVRQ�WR�WKH�DWWHPSWHG�H[SODQDWLRQ�RI�WKH�QDPH�RI�
.RQJ�WVH�
SKUXO�J\L�UJ\DO�SR�RQ�WKH�EDVLV�RI�JDE�WVH�DVWURORJ\�LQ�WKH�J=HU�
P\LJ�DQG�J=L�EUMLG��,Q�WKH�J=HU�P\LJ�.RQJ�WVH�
SKUXO�J\L�UJ\DO�SR�LV�VDLG�
WR�KDYH�EHHQ�ERUQ�ZLWK�VSHFLDO�VLJQV�õ ó �,Q�WKH�P'R�
GXV��UG]X�
SKUXO�FDQ�
\L� JH� 
SKUXO� VODJsD� PDJLFDO� �UG]X� 
SKUXO� FDQ�� IXU� FRDW� �VODJ� SD�� ZLWK�
PDJLFDO� �
SKUXO�� OHWWHUV� �\L� JH�sPD\� GHULYH� IURP� D� SKUDVH� XVHG�
HOVHZKHUH�� 
SKUXO� J\L� \L� JH� 
SKUXO� DQG� ODJ� �KDQG��� LQ� UHIHUHQFH� WR�
DVWURORJ\� õ ô �WKH�PDJLFDO� OHWWHUV� RI�JDE�WVH� DVWURORJ\�RQ� WKH�SDOP�RI� WKH�
KDQG� �ODJ�� RI� .RQJ� WVH�� LQ� WKH� <LG� N\L� NK\H
X� FKXQJ� QDUUDWLYH�� LQ�
WUDQVPLVVLRQ��FKDQJHG�LQWR�D�FRDW��VODJ��ZLWK�PDJLFDO�OHWWHUV��
� 7KH� .RQJ� WVH� RU� &RQIXFLXV� VWRU\�PD\� KDYH� EHHQ� mMXVW� RQH� RI�
WKRVH� QDUUDWLYHV� WKDW� ZHUH� DURXQGn� DW� WKH� QRUWK�HDVWHUQ� ERUGHUV� RI�
7LEHW�� DW� WKH� WLPH� WKDW� WKH� V7RQ�SD� J6KHQ� UDE� KDJLRJUDSK\� VWDUWHG� WR�
GHYHORS�� SUREDEO\� VLPSO\� WRR� JRRG� D� VWRU\� WR� LJQRUH�� ,Q� VSLWH� RI� WKH�
VRPHZKDW� VHUHQGLSLWRXV� QDWXUH� RI� WKH� LQFOXVLRQ� RI� WKH�&KLQHVH�.RQJ�
WVH� VWRU\� LQWR� WKH�P'R� 
GXV� J6KHQ� UDE� UHSHUWRLUH�� LWV� SUHVHQFH� VKRXOG�
DOVR� DOHUW� XV� WKDW� IRU� XQGHUVWDQGLQJ� WKH� J6KHQ� UDE� FKDUDFWHU��&KLQHVH�
FRQQHFWLRQV�PD\�RFFDVLRQDOO\�DOVR�QHHG�WR�EH�SXUVXHG��

                                                ÿ ö _K-7-£T SU-£-7O > T > WN3eWY.�T S�-X�As��m��y�æ �7çm� �VrU6]-/1C> 3 RVr SU8/1m\#¸U-/> n > 3�R@G/IKI<`®F0G/I<ING<M \#42SU8/:UT -/1dG=h7\
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�C©dÙ ª5�<|5��¨=�5��¨5�2� ���Y�5���C�<�2�Y�;�K�5��z7��� �!�K�=¨Aª]�N�=�<���m�K� ��§ ©��o�N�m|�¨/�!�2ª]�<�2���Y�5�m��y�§ �m�<�=�f�Y�C|=�N�K���}� �
�H�N�K�=���K|��0�Y�<��Ù ���C� �Y�f� �£Ù �K�<�2©Y���Y�Y� �N� �Y�v�}�=¨�§ �m�f�C©YyÓ�2©Y�¯Ù ª5�K|5�f¨=�=�f¨=�C� �f�<�5�m���0�Y�<��ª=|=�<�D§ �m�
Ù �K�<�C©Y�7�Y�K�K�0�N�N�=�<�K|5�;y�� �7��¨7§ �C�Y�;�C|<a

ÿ þ j!.2a�8/Q 6]W®T SU-¯�"s!�!¨=� bC� z/\ Ã WYQ 8/3Nn >�z7�<���C�K�X-<O�> T > WN3�\�[�WNQ0a G<G5\A42S;8/:UT -/1�LNº/\�:�a G7`7IYG=.H.H\��S > 42S
8=:U:;8/12-/3�T Q E�O W}-/6�3�WNT�Q W}4/8/T -AT SU-AQ -/T T -/126�WY3�T S�-�:;8/Q BX6�WY.�T S�-vS;8/3�O�6vF > 3�.m8/4]T�> T�> 6�3 WNT 4]Q -<8/1
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I5JGP�TCD
U��KP�T6UCPI��
*QU�FCPI�DC�[KF�TKPI��T6UCPI�*Q�FG	K�JQU�DFCI�CPF�*KU�RQ�JKU�DFCI!�

�
$OUHDG\�LQ�'XQKXDQJ�VRXUFHV��D�/RUG�RI�+RV�DSSHDUV�LQ�WKH�LPPHGLDWH�
QDUUDWLYH�HQYLURQPHQW�RI�D�J6KHQ�UDE�V��P\L�ER�ILJXUH��+HUH�WRR��J6KHQ�
UDE�V��P\L�ER�FRPHV� WR� WKH�DLG�RI�D�/RUG�RI�+RV� �DQG�KLV� VRQ��� ,Q� WKH�
VHFRQG�SDUW�RI�37�����ZH�ILQG�D�mKHDOLQJ�IXQHUDOn�QDUUDWLYH�LQ�ZKLFK�D�
ORUG� IURP�U7VDQJ� �FKHQ��� -R�ER� U7VDQJ�+R�GH
L�KRV�EGDJ��DQG�KLV� VRQ��
YDULRXVO\� FDOOHG� V0D�EX�� U0D�EX�� DQG�6PUD�ERQ�]LQJ�ED
L� ]LQJ�VN\HV��
DUH�LQYROYHG�LQ�VHFXULQJ�SURSHU�IXQHUDU\�VHUYLFH�IRU�WKHLU�XQIRUWXQDWH�
GDXJKWHU�DQG�VLVWHU��7KLV� VWRU\�DOVR� LQYROYHV�D�PDULWDO�DOOLDQFH�ZLWK�D�
/RUG� IURP� *X� JH� �UNDQJ� SKUDQ��� ZKLFK� DSSDUHQWO\� LV� QRW� HQWLUHO\�
VXFFHVVIXO�DQG�OHDGV�WR�WKH�ODG\nV�PLVIRUWXQH��7KH�VLPLODU�FOXVWHULQJ�RI�
QDUUHPHV�LQ�WKH�VLPSOHU�'XQKXDQJ�YHUVLRQ�RI�WKH�VWRU\�PD\�WKHUHIRUH�
UHQGHU� LW�D�YHU\� OLNHO\�FDQGLGDWH� IRU� WKH� FRQVWUXFWLRQ�RI� WKH�H[SDQGHG�
+RV�VWRU\�LQ�WKH�P'R�
GXV�RU�IRU�WKH�RWKHU�PDUULDJH�VWRULHV��

:H�WKHUHIRUH�QHHG�WR�ORRN�LQWR�WKH�-R�ER��/RUG��RI�U7VDQJ��FDOOHG�
+R�GH
L�KRV�EGDJ��RI�37������7KHUH�DSSHDU�WR�EH�SUREOHPV��SDUWLFXODUO\�
FRQFHUQLQJ�QDPHV��7KHVH�SUREOHPV�VHHP�WR�EH�WKH�UHVXOW�RI�FRQIODWLRQ�
DQG�FRQGHQVDWLRQ�RI�VWRU\�HOHPHQWV�RYHU�WLPH��VR�W\SLFDO�RI�RUDOLW\��7KH�
QDPH�+RV� EGDJ�� m0DVWHU� RI� �WKH��+RVn�� FOHDUO\� VXJJHVWV� D� UXOHU� RI� DQ�
DUHD�RU�SHRSOH� FDOOHG�+RV�� VXFK�DV� LQGHHG�DOVR�PHHWV�XV� ODWHU� LQ�P'R�

GXV� FKDSWHU�QLQH��%XW� LI�KLV�VRQ� LV�QDPHG�V0D��U0D�RU�V0UD�EX��]LQJ�
ED
L�]LQJ�VN\HV��DQG�LI�U0D�ZRXOG�KDYH�WR�EH�XQGHUVWRRG�DV�D�WRSRQ\P��
WKHQ�WKH�UHDGLQJ�RI�KLV�QDPH�FRXOG�EH�SUREOHPDWLF��2QH�ZRXOG�UDWKHU�
H[SHFW�VRPHWKLQJ�OLNH�U7VDQJ�RU�+RV�EX��&RPSDUH��IRU�LQVWDQFH�+RV�]D��
IRU� WKH� QDPH� RI� WKH�PDUULHG� GDXJKWHU� RI� WKH�.LQJ�+RV� �'DQJ� ED� \LG�
ULQJ���LQ�WKH�P'R�
GXV��ZKHUH�DOO�WKLV�DSSHDUV�LQ�PRUH�SROLVKHG�IRUP��

$V� KDV� EHFRPH� HYLGHQW� LQ� D� GHWDLOHG� VWXG\� RI� WKH� XVHV� RI�
VPUD�UPD�VPD�LQ�'XQKXDQJ�VRXUFHV��IRUWKF��m/RFDWLRQn�YROXPH���WKH�IDFW�
WKDW�UPD�PLJKW�DOVR�IXQFWLRQ�DV�D�WRSRQ\P��DW�OHDVW�HOVHZKHUH��LV�QRW�DW�
DOO� XQOLNHO\� õoõ �$V� VXFK� WKH� QDPH� PD\� KDYH� PLJUDWHG� IURP� VWRULHV�
RULJLQDWLQJ� LQ� WKH� U0D� FKX� �ULYHU�� DUHD� LQ� IDU� QRUWK�HDVWHUQ� 7LEHW� WR�
RWKHU� QDUUDWLYH� FRQWH[WV�� <HW�� PRVW� OLNHO\�� WKH� QDPH� V0D�U0D� EX� LQ�
37�����GRHV�QRW�VSHFLILFDOO\�PHDQ�VRQ�RI�D�PDQ�IURP�WKH�U0D�FKX�DUHD�
DQ\PRUH��EXW�LQ�WKLV�QDUUDWLYH�� LQ�D�GLIIHUHQW�JHRJUDSKLFDO�FRQWH[W�� WKH�
QDPH�PD\�KDYH�DVVXPHG�WKH�PHDQLQJ�RI�P\L�EX��VRQ�RI�PDQ��PRUH�RU�
OHVV�LQ�D�P\WKLFDO�VHQVH��DV�DOVR�LQYRNHG�LQ�ULWXDO�UHFLWDWLRQ��VXFK�DV�LQ�

                                                ÿ ÿïr SU-vk;6]-/6�WY.��2y��vWN.�45WNk�126]-#O W�3�WNT�3 -745-76]658/1C> Q E�3 -7-<O�T W�BD8/TH42S�> 398/Q QNT0-/ZKT�Q WY4/8/T > WY3 6/a
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VPUDQJ� DQG� UDEV�� D� JHQUH� WKDW� WKH� VWRULHV� XQGHU� GLVFXVVLRQ� GHILQLWHO\�
SHUWDLQ�WR��7KLV�DUJXPHQW�LV�GHYHORSHG�LQ�JUHDWHU�GHWDLO�HOVHZKHUH��WKH�
PLGGOH�OHQJWK� YHUVLRQ� �
EULQJ� SR�� RI� ZKLFK� ZLOO� DSSHDU� LQ� DQ� HGLWHG�
YROXPH� RQ� (PHUJLQJ� 5HOLJLRQV�� %UHDNLQJ� WKH� 3DUDGLJP� �RI� WUDGLWLRQDO�
KLVWRULRJUDSK\�� DQG� D� IXOO�OHQJWK� YHUVLRQ� �UJ\DV� SD�� LQ� WKH� m/RFDWLRQn�
YROXPH�� 7KH� PDLQ� FRQFOXVLRQV� RI� WKDW� UHVHDUFK�� ,� KDYH� UHVXPHG� LQ�
2[IRUG��IRU�DQ�LQYLWHG�OHFWXUH��ZKLFK�PD\�FRPH�RQ�OLQH�VRRQ� õ � �37�����
DQG� D� FRXSOH� RI� RWKHU� 'XQKXDQJ� VRXUFHV� DUH� YHU\� LPSRUWDQW� IRU� RXU�
XQGHUVWDQGLQJ� RI� WKH� GHYHORSPHQW� RI� J6KHQ� UDE�V�� DQG� LWV� QDUUDWLYH�
HQYLURQPHQW��LQFOXGLQJ�YLVXDOLVDWLRQV�RI�D�KHDUWODQG�RI�%RQ���
� &RPLQJ�EDFN�WR�WKH�QDPH�KRV��%DVHG�RQ�LWV�RFFXUUHQFHV�LQ�'XQ�
KXDQJ� VRXUFHV�� LW� VHHPV� YHU\� XQOLNHO\� WKDW� KRV� LQ� +RV� EGDJ� LV� WR� EH�
WDNHQ� DV� D� WRSRQ\P�� 37����� DQG� ,2/����� VXJJHVWV� WKDW� +R� GH
L� KRV�
EGDJ�LV�D�QDUUDWLYH�YDULDQW�RI�WKH�QDPH�+LV�GH�FKHQ�SR��IDWKHU�DQG�NLQJ��
DQG�WKH�GHLW\nV��RU�NLQJnV��QDPH�+LV�SR�KLV�EGDJ��ERWK�RI�ZKLFK�DSSHDU�
LQ� ,2/���� �FI��7KRPDV������,9���II����RU�YLFH�YHUVD�� ,Q� ,2/����PHHWV�XV�
DQRWKHU�JURXS�RI�VWRULHV�WKDW�LQYROYH�VLPLODU�mU0Dn�FKDUDFWHUV��+RV�WKHUH�
DSSHDUV�D�YDULDQW�RI�KLV�DQG�,� WKHUHIRUH�VKRXOG�DGYLVH�DJDLQVW�GLJJLQJ�
LQWR�KRV� IRU� IXUWKHU� UHDOLD��%XW� WKLV�RUWKRJUDSKLF�PDQRHXYUH�RI� FRXUVH�
PHUHO\� VKLIWV� WKH� EXUGHQ� RI� D� mEUHDWKOHVVn� �KLV�� H[HUFLVH� LQ� WRSRQ\P\�
IURP�KRV�WR�KLV��RU�YLFH�YHUVD���7KH�QDUUHPH�PD\�KDYH�EHHQ�DURXQG�IRU�D�
ZKLOH��7KLV�LV�D�ILQH�H[DPSOH�IRU�KRZ�FOXVWHUV�RI�QDPHV��FHQWUDO�7LEHWDQ�
+RV�DQG�RULJLQDOO\�(DVWHUQ�7LEHWDQ�U0D��PLJUDWH�DQG�DUH�WUDQVPXWHG���

7KH�PLJUDWLRQ�GLG�QRW�VWRS�KHUH��7KH�P'R�FKHQ�SR�E]KL�DQG�P'R�

GXV�PD\�HUURQHRXVO\�GHULYH�KRV�� DV� LI� LW�ZHUH� D� WRSRQ\P�� IURP�ROGHU�
QDUUDWLYHV�DERXW�D�+RV�EGDJ�LQ�U7VDQJ��DV�DUH�SUHVHUYHG�LQ�'XQKXDQJ�
WH[WV��7KH�UHDGLQJ�RI�KRV�DV�D�WRSRQ\P�LQ�WKH�QDPH�RI�WKH�NLQJ�WKDW�LQ�
WKH� P'R� 
GXV� LV� FDOOHG� 'DQJ� ED� \LG� ULQJ�� FUHDWHV� WKH� QHHG� IRU� WR� D�
ORFDOLW\� FDOOHG�+RV� DQG� WKXV� JDYH� ULVH� WR� D� QRYHO� QDUUDWLYH� HQWLW\�� VL[�
+RV�PR�LVODQGV��+RV�PR�JOLQJ�GUXJ� õ � �%XW�KHUH� WRR��ZH�VHH� WKDW� mQHZn�
RIWHQ�PHUHO\� LPSOLHV� mQHZO\�UHF\FOHGn� LQ�DFFRUGDQFH�ZLWK�SUH�H[LVWLQJ�
QDPHV�DQG�VHQVLELOLWLHV��7KH�P'R�
GXV�+RV�PR�JOLQJ�UHFRQVWUXFWLRQ�RI�
'XQKXDQJ�SHULRG� KRV� QDUUHPHV�� LQFLGHQWDOO\�� DOVR� VHHPV� WR� LQGLFDWH�
WKDW�WKH�U7VDQJ�DUHD��ZKHUH�WKH�+RV�EGDJ� LQ�WKH�'XQKXDQJ�SUHFXUVRU�
KDLOV� IURP�� UHODWHV� WR�+RV�PR�JOLQJ� DQG�SHUKDSV� WR� WKH�QHDUO\�KRPR�
SKRQRXV�
2O�PR�JOLQJ��

                                                ÿ 	ïÈ�ZK.0WY1]Oãù�3�> [�-/126]> T Eã¬�8<4]k�Q T E^WY.AÈ�1C> -/3�TH8/Qv_KT k�O�> -/6C\<%�©}y��/§ ��Ø�� �2§ � �7��©}� �2�7�]zC\v©}�m�2§!ÖN�K�m�=ª5�m�
ÖK�m�2� �2�5tK÷��7�;ú#zf<�2��§}| ´�µU©YzKz7�K� �2yP� ��÷�� ¨=�2§ \YÇ®8/1242SdJ7ä å�sNº<º<`Yt �=Ô 8/1C1]87T > 3 R�T SU-fj�-/3 T 12-fWY.U¸�WN3Ut
Ô 8/1C1]8/T > 3 R�¸UWY3�|/©}§�| ´!T S�-Aj�-/3 T 12-��Na

ÿ �ñj!.2avT S�-®Û!©Y��Ù ¨/©}yËª=�<�m�D¨=|D¨5{=�N©7�}���K��Ù �#z<¨7©®�K�<�<|2�Y�£F T -/3�T087T > [�-ÁO�8/T > 3 R�G5h ä å 47a�Ì Ã WN1
E�WYk�3 R}-/15M \�:�a hKºNa u/\ �S�-/12-�T S�-76]-�62> Z�> 62Q 8/3�O 6�8=1]-�Q WY4/8/T -<O£> 3DT S�-�3 WY1CT S�Å0-<8762T -/1C3ãO�> 12-74]T > WY3
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7KLV�LV�D�FRQFOXVLRQ�WKDW�ZH�DOVR�UHDFKHG�LQGHSHQGHQWO\��LQ�WKH�
DERYH�PHQWLRQHG�PLGGOLQJ�DQG� ORQJ�YHUVLRQV�RI�RXU�GLVFXVVLRQ�RI�WKH�
WRSRJUDSKLFDO�LPSOLFDWLRQV�RI�QDUUDWLYH�HOHPHQWV��(DUO\�LQGLFDWLRQV�IRU�
D�SURWR�KHDUWODQG�RI�%RQ�DUH�PRUH�FHQWUDOO\�LQ�7LEHW��+RV�PR�JOLQJ�DQG�

2O�PR� JOLQJ� RULJLQDOO\�PD\� KDYH� EHHQ� UHODWHG� QDUUDWLYH� HQWLWLHV� WKDW�
ERWK�ZHUH�DVVRFLDWHG�ZLWK�D�SURWR�KHDUWODQG�RI�%RQ��EXW� WKDW� DW� VRPH�
SRLQW�ZHQW�VHSDUDWH�ZD\V��7KH�P'R�
GXV�NLQJ�RI�+RV��OLNH�J6KHQ�UDE��LQ�
LWV�OLWHUDU\�FRQVWUXFWLRQ�PLJKW�WKXV�DOVR�UHIHU�WR�D�ILFWLRQDO�FKDUDFWHU��
� $�mJUHDW�NLQJn�+RV�GDQJ�ED�\LG�ULQJ�DOVR�DSSHDUV�LQ�RQH�RI�WKH�
P'R�FKHQ�SR�E]KL� õ � �,Q�DQ�HODERUDWH�JHRJUDSKLFDO� OD\RXW�KH� LV�SODFHG� LQ�
WKH�FLW\�/DQJ�OLQJ��VRXWK�RI�V7DJ�J]LJ�JL�\XO�
2O�PR�OXQJ�ULQJ�

���
�ORFDWHG�

LQ�WKH�KHDUW�RI�<XO�PFKRJ�
']DP�EX�JOLQJ��,QFLGHQWDOO\��WKDW�LV�DOVR�WKH�
SODFH�ZKHUH��DFFRUGLQJ�WR�WKH�J=HU�P\LJ��J6KHQ�UDEnV�IDWKHU��U*\DO�ERQ�
WKRG�GNDU�� ILUVW� VSRWWHG� KLV� ORYHO\�ZLIH� U*\DO� E]KDG�PD�� J6KHQ� UDEnV�
PRWKHU�� ,W� LV�ZHOO�NQRZQ�WKDW� WKH�P'R�FKHQ�SR�E]KL� OLYH� IURP�WKH�VDPH�
IRXQW�RI�VWRULHV�DV�WKH�P'R�
GXV��%OH]HU�������o2FNKDPp���
�
�

6JG�1RGP�'PFU�QH�*QU�CPF�$QP�
�
%XW�WKH�+RV�VWRU\�GRHV�QRW�HQG�ZLWK�WKH�QDUUDWLYLVDWLRQ�RI�'XQKXDQJ�
SHULRG� SUHFHGHQWV� LQWR� WKH� H[SDQGHG� H[SHGLWLRQ� DEURDG� QDUUDWLYHV� RI�
%RQ�KDJLRJUDSK\�RQ�LWV�IRXQGHU��,Q�IDFW��LW�VHHPV�WKDW�ODWHU�WUDGLWLRQ��LQ�
LWV� QDUUDWLYH� UHFRQVWUXFWLRQV� RI� SUH�WHQWK� FHQWXU\� WKHPHV� IURP� mQRQ�
%XGGKLVWn� IRXQWV� WKDW� LW�FRQVLGHUHG�VXLWDEOH�IRU� WKLV�SXUSRVH��KDV�YHU\�
FORVHO\� IROORZHG� WKH� OHDGVsVD\�� QDWLYH� QDUUDWLYH� YHFWRUVsWKDW� WKH�
RULJLQDO� FRQWH[WV� SURYLGHG� RU� VXJJHVWHG�� QRW� RQO\� WR� WKHVH� ODWHU�� LQ�
FUHDVLQJO\�VHOI�FRQVFLRXV�ERQ�SR�V� LQ� WKH�HDUO\�SK\L�GDU��EXW� WR�XV�VWLOO��
7KXV�� QRW� RQO\� GR� ZH� VHH� WKH� QHZ� PDMRU� QDUUDWLYH� YHFWRUV� RI� %RQ�
LGHQWLW\�GLVFRXUVH�DULVH��WRJHWKHU�ZLWK�WKRVH��ZH�DOVR�VHH�PLQRU�YHFWRUV�
DSSHDU��ZKLFK� ORRN� OLNH�YHVWLJHV�DV� LW�ZHUH��RI�RULJLQDO�FRQWH[WV�RI� WKH�
UHF\FOHG�QDUUDWLYH�HOHPHQWV��ZKLFK�ZHUH�UHWDLQHG�DV�VLJQLILFDQW��

,I�ZH�FDUHIXOO\�VWXG\�ODWHU�SHUFHSWLRQV�DQG�FRQQRWDWLRQV�RI�KRV��
ZH�KDYH� UHDVRQ� WR�EHOLHYH� WKDW� HPHUJLQJ�ERQ�SR�V�SHUFHLYHG� WKH�+RV�
QDUUDWLYHV�RQ�J6KHQ�UDE�V��P\L�ERsDV�WKH\�SUHVHQWO\�DUH�VWLOO�UHIOHFWHG�
LQ�37����sDV�EHLQJ� LQH[WULFDEO\�FORVH�WR�J6KHQ�UDE�V��DQG�WKH�RULJLQV�
RI�WKHLU�RZQ�WUDGLWLRQ�DQG�LGHQWLW\��
                                                ÿ � _N-/-9T S�-¯µU� ��y��]z��N|DÙ �N�<�/�7�D¨5�0�Y�]©Y¨�§ �<�=¨=�o\!42SU8/:�TH-/1�WY3 -Nt�Ù �;�K�U¨7z<�C�¯{/� |2�X¨5�N�Cz�ª5�N�Uy�z7|�� �5�
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-/Z<:;-<O�> T > WN398]w 12W�87O�3;8/1C1]8/T > [�-76vF 6]-7-vT S�-#?�> 3�R�WY. » W}6=M0a	 � r SU-�Û!©Y�®Ù ¨/©YyÑ8/Q 6]WXQ W}4=8/T -76�É�8/3�R£F Bd8KM�Q > 3 RXTHWXT SU-�6]WYk�T S®WN. × È�Q�BXWXQ k�3 RX12> 3�R�t}:!a hKºYa L
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%HVLGHV� WKH� LQFOXVLRQ�RI�KRV�QDUUHPHV� LQWR� ODWHU�V7RQ�SD�J6KHQ�
UDE�KDJLRJUDSK\�� DQRWKHU� WHOOLQJ� VLJQ� LV� WKDW�� SHUKDSV� DOUHDG\� VKRUWO\�
DIWHU� LWV� LQFRUSRUDWLRQ� LQWR� WKH� ILUVW� %RQ� OHJHQGV� DQG� P\WKV� RQ� D�
IRXQGHUsDW� OHDVW� IURP� WKH� WZHOIWK� FHQWXU\� $'sWKH� ZRUG� KRV� HYHQ�
PRYHG�WR�WKH�YHU\�FHQWUH�RI�%RQ��DV�D�JHQHUDO��DEVWUDFW��DQG�SUHVXPDEO\�
=KDQJ�]KXQJ�WHUP�IRU�D�ERQ�ULWXDO�VSHFLDOLVW�

�o%
�ZKLFK�ZDV�DOVR�EHOLHYHG�

WR�FRYHU�PDQ\�RI�WKH�RWKHU�PHDQLQJV�RI�ERQ�
�H&
�7KH�FRQQHFWLRQ�EHWZHHQ�

WKH�/RUG�RI�+RV� DQG�J6KHQ� UDE�V�� DSSDUHQWO\�ZDV�SHUFHLYHG� WR�EH� VR�
FORVHsDV� LQ� QDUUDWRORJLFDO� DQDO\VHV� WKH\� LQGHHG� WXUQ� RXW� WR� EHsWKDW�
ODWHU� WUDGLWLRQDO� VFKRODUV� KDYH� KDG� WR� FRQFOXGH� WKDW� KRV� DQG� ERQ� DUH�

                                                	 *ïÌ�Q 12-<8<O�E�> 3�T S�-�G=s ä å 47a]Ì Ã \ » W}6�62T08=12T -<O�THW�6CS > .0T}.H1]WNB�> T 6!WY1C> RN> 3�87Q�8=3UO�62:U-74]> .H> 4�ð Q W}4=8/T > WN3�Ä
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QHDU�V\QRQ\PV��EH�WKH\�SHUFHLYHG�DV�ZRUGV�IURP�GLIIHUHQW�ODQJXDJHV��
SUHVXPDEO\�IURP�=KDQJ�]KXQJ�DQG�7LEHWDQ�

�H)
�

7KH�+RV� FODQ� RI�+RV�PR� OLQJ�GUXJ� LV� WKHQ� FRQVWUXHG� DV� EHLQJ�
DVVRFLDWHG� ZLWK� =KDQJ� ]KXQJ� DV� RQH� RI� LWV� DQFLHQW� SULHVWO\� WULEHV�� LQ�
DQDORJ\� WR� WKH�ZD\� WKDW� WKH� G0X� DQG� J6KHQ� FODQ� HYHQWXDOO\� EHFRPH�
DVVRFLDWHG� ZLWK� 
2O� PR� OXQJ� ULQJ�� +RV� DSSDUHQWO\� ZDV� SHUFHLYHG� DV�
EHLQJ� VR� FHQWUDO� WR� J6KHQ� UDEV� DQG� 
2O� PR� OXQJ� ULQJ� WKDW�� ZLWK� WKH�
SDVVDJH� RI� WLPH� DQG� DIWHU� PDQ\� UHFDVWLQJV� RI� %RQ� RULJLQVsDQG� DIWHU�
=KDQJ� ]KXQJ� KDG� PRYHG� WR� WKH� FHQWUH� RI� %RQ� LGHQWLW\sLW� DOPRVW�
EHFDPH�D�PXOWLIRUP�RI�WKH�%RQ�PDVWHU�QDUUDWLYH��$SSDUHQWO\�WKLV�FRXOG�
KDSSHQ� LQ� VSLWH� RI� WKH� IDFW� WKDW� WKH�+R� GH
L� KRV� EGDJ�� LQ� KLV� RULJLQDO�
FRQWH[W�� ZDV�PDUNHG� DV� D� /RUG� RI� U7VDQJ�� 'LVFXVVLRQ� RI� KLV� ORFDWLRQ�
VKRXOG�DOVR�EH�WLHG�LQ�ZLWK�P\�DQDO\VLV�RI�WKH�ORFDWLRQ�RI�\XO�FKDE�N\L�\D�
EJR��DOVR�PHQWLRQHG�LQ�37������DQG�37�������GLVFXVVHG�HOVHZKHUH�

� ó �
                                                	 pýÀHTd> 6V> 3�TH-/12-762T > 3�R�T S;8/Td�S�> Q -e�<|5�®> 6Á[�> 62k;8/Q > 6]-<Oâ8/6	8	ü�S;8/3�RÒ¹7S k�3�R��WY1]O�\9¨=|/��> 6

45WN3�62> O -/12-<O�8�r�> w�-/T08/3�-7ZNWN3�E�B£Õ Õ
	 öýÀ .0> 1]62T�: 12-76]-/3 T -<O�T S�-76]-#> O -<876�O�k�12> 3�R�T S�-#¸UWN3 3�sKº7ºKufÀHÌ�rU_�F :;8=:U-/1�.0WY1CT S�45WYB¯> 3�R�M

��
�VS > Q -

¸U-/Q Q -/¹<¹Y8ÒT S�-/3ñ62T > Q Q®:;876]62> WN3U8/TH-/Q EïO�> 658<RN1]-/-<Oï�> T SýBX-=\ãÀ@Bd8/EËS;8=[ -�w -7-/3ýBXWY12-
45WN3 [�> 3 4]> 3 R�T SU-=3�\YT S;8/39À;62kU1CB¯> 6]-7O�a/ÀU:U12WK:;WY6]-<O9THW�12-<8<O9�K©}�Y�C�<�=¨vª]�N�K�K�v¨2�Y|�8/3�O9�N�5�;�C�K�=¨
�2§ �m�=�7�d�K|XF :�12W<w�8]w Q EP8X45WYB¯:�8=1582w Q -X-=3�T > T E}\!T S;8/T�8/:�:;-78/126�> 3ÁT SU-Xy�Ø�|DÙ z<©Y�o\!:�a G/º<sYa s<.H.2a \
?vS�-<O�k�:^Í#E�8/TH6]W¯-<O�> T > WN3;M�876fT S;-�8/12-<8�O -/.0> 3�-<O9w EXT SU-�k�:U:U-/1fO�> [�> O�-�WN1ASU-78<O�¯8=TH-/126�WN.
T SU-�F òv8/1ÁQ kU3 RÒ1CrU658/3 RÒ:;W�Md1C> [�-/1V> 3âWNQ O¾1CrU658/3 RÓ42S�-/3�a�¸U-/Q Q -/¹<¹Y8e> 3 T -/1C1CkU:�T -<O¾T SU-
:�12W}45-7-<O�> 3 RY6AWY.;T SU-f:�8=3�-=QU8/3�O¯:UWY> 3 T -<OXWYk�T�T SU8/T \�> 39S > 6v[�> -/�\Y�N©Y�Y�C�K�=¨�ª]�K�N�K��¨2�Y|f45WYk�Q O
3 WYT¯:UW}6]62> w Q E�BX-K8=3ÓT SU87Toa » -@62T 12WY3 RNQ E�.o-=Q T¯T S;8/T¯> TX> 6Á8]w k�3UO�8/3�T Q EÓ4]Q -<8/1ã.012WNB T SU-
.0WYQ Q WY�> 3 R�:;876]6587R}-A> 39q r�GKG=hKuYt/T SU-�BX-/3�T > WN3�WY. T S�-#BD8/1C1C> 87RY-fWN.;8AÉUWY1]O�WY.�ÍfkXRY-�F 1CÆ�8/3 R
: S�1]8=3UM \�T S;8/T��N©}�}�C�7�=¨Aª5�N�K�N�A¨2�Y|�6CSUWNk�Q O�w�-�Q WY4=87T -<OX> 3dÍ#k;RY-=\�> 3X�-762TH-/1C3Xr�> w -/Tma Ã k�1C> 3 R
T SU-dO�> 6]4]kU6]62> WN3P6]-76]62> WN3�\!T S�-¯3�-/Z<T�OU8/E}\�S�-X-7Z<:UQ 8/> 3 -<OVT SU87T \v45-=1]TH8/> 3�Q EV45WY3 62> O -/1C> 3 RãT SU-
BX-/3�T > WY3�WY.�8�Q 8/12R}-ABD8=121C> 87R}-A:;8/1CT E}\KT S�-��-<OUO�> 3UR�6CSUWNk�Q O�w�-A[�> 62k;8/Q > 6]-<O�876�T087Æ}> 3�R�:�Q 8745-
> 3VÍfkUR}-5\�8/3�OÁT S;87T��Y©Y���C�<�=¨�ª5�N�U�<��¨2�N|�T S�-/12-/.oWN12-X6CS�WNkUQ OP8/Q 6]Wdw�-¯Q W}4/8/T -<OV> 3Á�-762T -/1C3
r�> w -/T \K:�12W<w�85w�Q E�-/[ -/3��-762T�WY. ?f8/> Q 876C\K3 -<8/1�Í#k;RY-fF Q > Æ}-/�> 6]-Aq r�GKG=hNuf8/3�O�> TH6�1C> T k;8/Q 6=M0a

À�kU6]-�T SU8/T!:;876]6=87RY-�> 3^T SU-�.oWN1CT S�45WYB¯> 3�RdÀHÌ�rU_9:;8/:U-/1�T W}RY-7T S�-/1f�> T S^65WNBX-�WYT SU-/1m\
12-/Q 8=TH-<OÓ:;876]6587R}-76C\�3�WNTo82w Q EÒq r�G/ºKu7º/\�THW�8/1]RNk;-P.0WY1V8PBXWY12-@4=-/3�T 1]8/Q�Q WY4/8/T > WY3ÓWY.dT SU-
?vS�E�k�3 R^Q kU3 R®4/8/6]T Q -NaUr S�-X12-/.o-51]-=3�45-XT W^T S�-¯S�-<8<O�987TH-=1]6�WN.�T SU-Xòv8=1�Q kU3 R^1CrU658/3 R^:UW
4]k�1C> WYkU62Q E£6]-/-/BX6�T WX:�Q 8745-�Bd87T T0-/126�> 3ãT SU-�k�:�:U-/1f12-<8742S�-76�WN.�T SU8/T!1C> [�-/1m\U> 3^WNQ Oã1CrU658/3 R
42S�-/3�\�w�1]W}8<O�Q E£45WN3�45-=> [ -7O�Â	876f> T�SU876�T W�w�-�> 3£T S�-�> B¯:;-/1C> 8/Q;:;-=12> W�O;t}6]WYBX-/�S�-/12-�8/Q WY3 R
T SU-�1Cr;658=3�R¯:UWN\�w -/T �-7-/3£45-/3 T 158/Q;rU> w�-7Tv8=3UO£?f8/> Q 876'��rU> 6]-Na}ÀH3DB9Ed12-<8<O�> 3�RXWN.�q�r�G<G5hNu/\
T SU-�ÉUWY1]O^WN.AÍfk®R}-�4=87BX-�THW¯�Y©����C�<�=¨�ª5�N���K��¨2�Y|�T Wd�W}WD8�Q WY4/87Q�Q 87O�EY\UQ j#8/B¼Q S�WX1]RYE�8/Q
w�E�8/3 R¯BXW9TH62k�3�\U6]W9T SU-�6]45-/3 -�65-/T T > 3�RXWN.!T S�-�-/[ -/3�TH6�8/3�OdS�-/3�45-��N©Y���C�<�=¨#ª5�N�Y�N�#¨]�N|�8/12-
6]WYBX-=�S�-/12-ã> 3�1CrU658/3 R�F 42SU-=3;M \K�SU-=1]-vT S�-�ÉUWY1]O�WY.�1Cr;658=3�R�8/3�O�S�> 6!O�8/kURKS�T -/1�8/12-A.H1]WNB£a

�VS�> Q -#¸U-/Q Q -/¹<¹N8�8/3�O9À;O > O�3�WNTUBd8=3U87R}-fT W�45W}BX-fT W�8/3X8<RY12-7-=Bd-/3 T�T S�-/12-�8=3UO9T SU-=3�\
À�8/BÒw W}T S¯SUWN3 WYk�12-<Od8/3�OX62kU1C: 1C> 6]-<O¯T W�12-<87OXT SU87T S�-�42S�W}6]-�THW�:�k�w�Q > 6CSXB9E�¸UWY3�3¯T S�-762> 6
8/.HTH-/1#8/Q Q \U8/3�OD3 WYT�T W�:Uk�1262kU-�S > 6#WY�3DWY:�> 3�> WN3DWY3dT SU-�Bd87T TH-/1=aN¸U-/Q Q -=¹<¹Y8�3�WNâ8/Q 6]W¯4]> TH-76
T SU- 6=8/BX-¾q r�G7º<uKº :�8/6]658<R}- > 3 62kU: :UWY1CToad¸�kUT \Á8/Q 876C\^S�-¾6]k�w�6]-/x}kU-/3�T Q Eï.0WY12R}WNT	T W
O�> 658/B�w�> RNk�8=TH-^S > 6XT 158/3 62Q 8/T > WY3�62k .H.H> 4]> -/3 T Q EgF :�a L7sK`®12-K8<O 6/t � �	-/Q Q�T SU-=3�\�� S�-/1X:;8/12-/3�TH65�
-/Q -74]TH-<O9T W�w -/T 1]WNT S9Q j�8/BÑQ S�WNÅ012RNE�8/QNw E�8/3�RYÅHBdW�T 62kU3�T W�T SU-AQ WY1]O¯WN.�T S�-#:U-7WY: Q -#WY.UÍfk Å0R}-=\
> 3�T SU-�1C> [ -/1�45WNkU3�T 1mE�WY.�T S�-Ak�: :�-/1USU-<87O 987T -/126��NM0a@�ÁSU8/T}> 6��WY1265-=\<S�-#O W}-/6�3�WNT�O�1]8/gT SU-



6KDGVCP�5VWFKGU�KP�JQPQT�QH�5COVGP�-CTOC[�
 
452 

:LWKLQ�WKH�FXUUHQW�QDUUDWRORJLFDO�DQDO\VHV��WKHVH�NLQG�RI�OLWHUDU\�
DSSURSULDWLRQV� DQG� UHFDVWLQJV� RI� m%RQnVn� SHUFHLYHG� SDVW� PD\� SURYLGH�
UHYHDOLQJ� LQVLJKWV� LQWR� WKH� FRQVWUXFWLRQ� DQG� JHQHDORJ\� RI� UHOLJLRXV�
KLVWRULFDO� NQRZOHGJH��5HIOHFWLRQ� RQ� WKH� FRQVWUXFWLRQ� RI� WKH� QDUUDWLYHV�
UHYHDOV�VRPH�RI�WKH�VHQVLELOLWLHV�DFFRUGLQJ�WR�ZKLFK�ROGHU�QDUUHPHV�DUH�
UHDVVHPEOHG� LQWR� QHZ� QDUUDWLYH� VWUXFWXUHV� DQG� FRQWULEXWH� WR� QHZ�
PDVWHU� QDUUDWLYHV�� LW� VKRZV�ZKLFK� WUDGLWLRQDO� OLQNV� DUH� UHVSHFWHG� DQG�
HYHQWXDOO\� HYHQ� FXOWLYDWHG�� VXFK� DV� +RVrJ6KHQ� UDE�V��� DQG� ZKLFK�
DVVRFLDWLRQV�ODWHU�DXWKRUV�IHHO�REOLJHG�RU�DW�OLEHUW\�WR�LJQRUH��VXFK�DV�WKH�
FRQQHFWLRQ�+RVrU7VDQJ��7KH�ULVH�RI�7L�VH�FHQWUHG�=KDQJ�]KXQJ�VDFUHG�
JHRJUDSK\�� LQ� ZKLFK�� SUREDEO\� VRPHZKHUH� DURXQG� WKH� WLPH� RI� FRQ�
VWUXFWLRQ�RI� WKH�*OLQJ�JUDJV�QDUUDWLYHV��PDWWHUV�%RQ�EHFRPH�FRQQHFWHG�
WR�=KDQJ� ]KXQJ��7D�]LJ� HWF��� GRHV�QRW� DOORZ� WKH�+RV�QDPH� WR� UHPDLQ�
DWWDFKHG�WR�LWV�HDUO\�U7VDQJ�RULJLQV��7KLV�LV�QRW�VR�PXFK�WRSRJUDSKLFDO�
QHJOLJHQFH� EXW� WKH� VLPSOH� ORJLF� RI� UHOLJLRXV� QDUUDWLYH� WKDW� SULRULWLVHV�
H[SUHVVLRQ� RI� SDUWLFXODU� VWUXFWXUHV� DQG� SRWHQWLDOV� IRU� PHDQLQJ� RYHU�
KLVWRULFDO� DQG� JHRJUDSKLFDO� IDFW�� ,W� FHUWDLQO\� FRQVWLWXWHV� D� SUREOHP� RU�
HYHQ�FRQWUDGLFWLRQ�WR�PRGHUQ�VHQVLELOLWLHV�RI�VSDFH�DQG�WLPH��EXW�LW�PD\�
VLPSO\�EH�mWKH�ULJKW�WKLQJ�WR�GRn�LQ�WHUPV�RI�ORJLF�RI�UHOLJLRXV�P\WK��
�
�

%QPENWUKQPU�
�
&RQVLGHULQJ� WKH� QDUUDWLYH� SUR[LPLW\� RI� WKH� 'XQKXDQJ� DQG�P'R� 
GXV�
+RV� VWRULHV�� WKHLU� JHQHUDO� SUR[LPLW\� WR� WKH�P'R� FKHQ�SR� E]KL�� DQG� WKH�
SHUFHLYHG� LPSRUWDQFH� RI� WKH� +RV� QDPH� DQG� WKH� KRV� W\SH�� ,� VKRXOG�
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LQGLFDWH� WKH�+RV� VWRU\� DV� WKH�PRVW� OLNHO\� SURWRW\SH� IRU� WKH�PDUULDJH�
H[SORLWV� LQ�WKH�P'R�
GXV��37�����HYHQ�LQYROYHV�DQ�DUUDQJHG�PDUULDJH��
$IWHU�DOO�� WKH�HDUOLHVW�J6KHQ�UDE�KDJLRJUDSK\� LV� WUDGLWLRQDOO\�FODVVLILHG�
XQGHU�WKH�P'R�FKHQ�SR�E]KL��(YHQ�WKRXJK�WKH�U.RQJ�SR�VWRU\�DUJXDEO\�
SUHVHQWV� WKH� EULHIHVW� IRUP� RI� D� ODWHU� H[SHGLWLRQ� DEURDG� SDUDGLJP�� IRU�
WKH�UHDVRQV�PHQWLRQHG��,�VKRXOG�VWLOO�SUHIHU�WR�LGHQWLI\�WKH�+RV�VWRU\��

%HFDXVH� RI� SUHFHGLQJ� SXEOLFDWLRQ� DQG� RQJRLQJ� UHVHDUFK� �6WHLQ�
�����DQG�.DOVDQJ�1RUEX��LW�ZRXOG�SUREDEO\�EH�ERWK�XQQHFHVVDU\�DQG�
SUHPDWXUH�WR�ZULWH�LQWR�WKH�FRQFOXVLRQV�WKDW�V7RQ�SD�J6KHQ�UDE�LV�D�SK\L�
GDU� OLWHUDU\� LQYHQWLRQ� WKDW� JRHV� EDFN� WR� QRQ�%XGGKLVW� ULWXDOLVWLF�
QDUUDWLYHV�RI�WKH�HQG�RI�WKH�ILUVW�PLOOHQQLXP�$'��EXW�KHUH�LW� LV�� MXVW� LQ�
FDVH�VRPHRQH�PLJKW�KDYH�PLVVHG�WKDW��

:KDW�SUREDEO\�LQWULJXHV�PH�PRVW�LV�WKDW�ZH�DUH�DFWXDOO\�DEOH�WR�
REVHUYH�KRZ��DW�WKH�EHJLQQLQJ�RI�WKH�SK\L�GDU��ROG�QDUUHPHV�DQG�QDPHV�
DUH� UHF\FOHG� LQWR� QHZ� QDUUDWLYH� FRQWH[WV� WKDW� VHOI�FRQVFLRXVO\� UHIOHFW�
HPHUJLQJ�%RQ�LGHQWLW\��7KH�PDVWHU�QDUUDWLYHV�DQG�LGHQWLW\�YHFWRUV�DUH�
QHZ�EXW�WKH�QDUUDWLYH�HOHPHQWV��PRUH�RIWHQ�WKDQ�QRW��DUH�QRW��

,W�LV�DOVR�FOHDU�WKDW�D�VPDWWHULQJ�RI�FRQWH[W�DQG�YDULRXV�UHOLJLRXV��
KLVWRULFDO�� DQG� OLWHUDU\� VHQVLELOLWLHV� UHPDLQ� FRQQHFWHG� WR� PLJUDWLQJ�
QDUUHPHV�DQG�GHWHUPLQH�ZKHWKHU�DQG�KRZ�WKH\�HYHQWXDOO\�DUH�LQFRUSR�
UDWHG�LQWR�QHZ�FRQWH[WV�DQG�PDVWHU�QDUUDWLYHV��$�FOHDU�H[DPSOH�IRU�WKLV�
LV�WKH�YLFLVVLWXGHV�RI�WKH�FRQWURYHUVLDO�'XU�J6KHQ�UPD�GD�QDPH��

*HQHUDOO\��ZH�JHW�D�VHQVH�RI�KRZ�%RQ�QDUUDWLYHV�HPHUJH�DW�WKH�
WXUQ� RI� WKH� ILUVW� PLOOHQQLXP� $'� DQG� DOVR� VWDUW� WR� DSSUHFLDWH� ZKLFK�
WUDGLWLRQDO�VHQVLELOLWLHV�UXOH�KLVWRULRJUDSKLF��UH�FRQVWUXFWLRQV�RI�LGHQWLW\�
QDUUDWLYHV� RI� WKDW� LON�� VLPSO\� E\� VWXG\LQJ� KRZ� HDUO\� %RQ� LGHQWLW\�
GLVFRXUVH� LV� FRQVFLRXVO\� DVVHPEOHG� IURP� SUH�H[LVWLQJ� DQWHFHGHQWV��
ZKLFK� DUH� JHQXLQHO\�EHOLHYHG� WR� EHORQJ� WR� D�SUH��RU� LQ� DQ\� FDVH�QRQ�
%XGGKLVW� DQG� mLQGLJHQRXVn� SDVWsWR� XVH� WKDW� GHVSLFDEOH� oLp�ZRUG�� DW�
OHDVW�RQFH��&OHDUO\�QRW�HYHU\WKLQJ�WKDW�FRXOG�ILW�WKH�VWRU\�IUDPH�JRHV��

7KHUH� DOVR� LV� D� QRWLRQ� WKDW� WKH� OLWHUDU\� YRLG� IURP� ZKLFK� %RQ�
HPHUJHV�DV� D�ZULWLQJ� WUDGLWLRQ�DW� WKH�EHJLQQLQJ�RI� WKH� VHFRQG�PLOOHQ�
QLXP�LQ�%XGGKLVW�7LEHW�PD\�QRW�EH�WKDW�HPSW\�DIWHU�DOO��7R�VRPH�WKDW�LV�
SHUKDSV�UHDVVXULQJ��7KH�VSDUVH�GLVSDUDWH�UHIOH[HV�DQG�UHOLFV�RI�WKH�SUH�
FHGLQJ�SHULRG�WKDW�DUH�SUHVHUYHG�LQ�'XQKXDQJ�VRXUFHV�SUHVHQW�DQ�RII�
FHQWUH�� IUDJPHQWDU\��EXW� DW� OHDVW� UHOHYDQW�DQG� UHDO� UHFRUG��7KLV� DOORZV�
RQH�WR�H[WUDSRODWH�WR�D�PRUH�FRPSOHWH�PDWUL[�RI�ULWXDOV�DQG�QDUUDWLYHV�
WKDW�PD\�KDYH�H[LVWHG�DW�WKH�WLPH�� LQ�RUDO�DQG�ZULWWHQ�IRUPV��DQG�PD\�
KDYH�LQIRUPHG�HPHUJLQJ�%RQ��SHUKDSV�LQ�D�PDQQHU�TXLWH�VLPLODU�WR�WKH�
G\QDPLFV�RI�FRQVWUXFWLRQ�WKDW�ZH�KDYH�DQDO\VHG�KHUH��IRU�WKH�P'R�
GXV�
H[SHGLWLRQ�DEURDG�QDUUDWLYHV�DQG�WKHLU�'XQKXDQJ�SUHFXUVRUV��
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#DDTGXKCVGF�$KDNKQITCRJ[�
�

%DFRW�� 7KRPDV�� DQG� 7RXVVDLQW� �����r����� 'RFXPHQWV� GH� 7RXHQ�+RXDQJ�
UHODWLIV� º� OnKLVWRLUH� GX� 7LEHW�� LQ� $QQDOHV� GX� 0XVÃH� *XLPHW��
%LEOLRWKÂTXH�GHV�ÃWXGHV��9RO�/,��3DULV�����r����

%D[WHU��:�+�� ��������$�+DQGERRN�RI�2OG�&KLQHVH�3KRQRORJ\�� LQ� 7UHQGV� LQ�
/LQJXLVWLFV��6WXGLHV�DQG�0RQRJUDSKV�����%HUOLQ�1HZ�<RUN�������

%HOOH]]D�� -�9�� ��������=KDQJ�]KXQJ��)RXQGDWLRQV�RI�&LYLOLVDWLRQ�LQ�7LEHW�� LQ�
°VWHUUHLFKLVFKH� $NDGHPLH� GHU�:LVVHQVFKDIWHQ�� 3KLORVRSKLVFK�
+LVWRULVFKH�.ODVVH��'HQNVFKULIWHQ�������%DQG��:LHQ�������

%LHOPHLHU��'DV�0¾UFKHQ�YRP�3ULQ]HQ�þRE]D��������6DQNW�$XJXVWLQ��
%OH]HU�� +�:�$�� �IRUWKF����7KH�7KUHH�3LOODUV� RI�%RQ��'RFWULQH�� m/RFDWLRQn�	�

)RXQGHU�� 9ROXPH� ,�� 'RFWULQH�� 3DUW� ,�� $QWHFHGHQWV� RI� %RQ�
5HOLJLRQ� LQ� 7LEHW� DQG� 3DUW� ,,�� 7LEHWDQ� 7H[WV�� LQ� %ULOOnV� 7LEHWDQ�
6WXGLHV�/LEUDU\��YROXPH�,�RI�D�VHULHV�RI�WKUHH��IRUWKF��/HLGHQ�������

s� �IRUWKF����7KH�7KUHH�3LOODUV�RI�%RQ��'RFWULQH�� m/RFDWLRQn�	�)RXQGHU��
9ROXPH�,,��3DUW�,��/RFDWLRQ�RI�2ULJLQ�DQG�3DUW�,,��$SSDUDWXV��LQ�
%76/��YROXPH�,,�,,,��IRUWKFRPLQJ�/HLGHQ�������

s� �IRUWKF���� %UHDNLQJ� WKH� 3DUDGLJP�� (PHUJLQJ� 5HOLJLRQV�� IRUWKF��
/HLGHQ��%ULOO�������

s� �IRUWKF����o7KH�%RQ�RI�%RQ��)RUHYHU�2OGp��LQ�3,$76�������7LEHWDQ�
6WXGLHV�� 3URFHHGLQJV� RI� WKH� ,QWHUQDWLRQDO� $VVRFLDWLRQ� IRU� 7LEHWDQ�
6WXGLHV��2[IRUG�������IRUWKF��%RQQ�������

s� �IRUWKF����o&UHDWLRQ�RI�D�0\WK��7KH�=KDQJ�]KXQJ�(PSLUH�RI�WKH�
%RQ�SR�V��.K\XQJ� OXQJ�GQJXO�PNKDUp� LQ�(PHUJLQJ�%RQ��3,$76�
�������IRUWKF��������

s� ��������o:LOOLDP�RI�2FNKDP��-DQ�YDQ�*RUS�DQG�7LEHWDQ�6WXGLHV��
6RPH�1RWHV�RQ�'DWLQJ� WKH�P'R�
GXVp�� LQ�����HGLWHG�E\� -HDQ�/XF�
$FKDUG��IRUWKFRPLQJ�&156��3DULV�������

s� ��������o+HDYHQ�P\�%ODQNHW��(DUWK�P\�3LOORZs:KHUHYHU�5LQ�SR�
FKH�/D\V�KLV�+HDG�GRZQ�WR�5HVW�LV�WKH�2ULJLQDO�3ODFH�RI�%RQp��LQ�
$FWD�2ULHQWDOLD��9RO������������r�����+DYQLDH��0XQNVJDDUG��

*RQJ�� +ZDQJ�FKHUQJ� �������� 6HOHFWHG� :RUNV� LQ� $FDGHPLD� 6LQLFD��
/DQJXDJH� DQG� /LQJXLVWLFV�0RQRJUDSK� 6HULHV� 1R�� &����� SS���������
1DQ�NDQJ��������

&KX�-XQMLH���������o$�6WXG\�RI�%RQ�SR�)XQHUDO�5LWXDO�LQ�$QFLHQW�7LEHW��
'HFLSKHULQJ� WKH� 3HOOLRW� 7LEHWDQ� 0VV� ����p�� LQ� 7KHVHV� RQ�
7LEHWRORJ\�LQ�&KLQD��SS���r�����HG��E\�+X�7DQ��%HLMLQJ�������

'RWVRQ�� %�� �IRUWKF���� o%RQ� DQG� *VKHQ� LQ� 2OG� 7LEHWDQ� 5LWXDO� 7H[WVp���
IRUWKFRPLQJ�LQ�-$26��
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)XWWHUHU�� .�-�� �������� 'XUFK� $VLHQ�� (UIDKUXQJHQ�� )RUVFKXQJHQ� XQG�
6DPPOXQJHQ��Z¾KUHQG�GHU�YRQ�'U��+ROGHUHU�XQWHUQRPPHQHQ�5HLVH��
LQ�WKUHH�YROXPHV��%HUOLQ���������

+DDUK�� (��� 7KH� <DU�OX�� '\QDVW\�� $� VWXG\� ZLWK� VSHFLDO� UHJDUGV� WR� WKH�
FRQWULEXWLRQ�E\�P\WKV�DQG�OHJHQGV�WR�WKH�KLVWRU\�RI�$QFLHQW�7LEHW�DQG�
WKH�RULJLQ�DQG�QDWXUH�RI�LWV�NLQJV��.ÒEHQKDYQ�������

+DOOHU�� )�� �������� 'LDOHNW� XQG� (U]¾KOXQJHQ� YRQ� 7KHPFKHQ��
VSUDFKZLVVHQVFKDIWOLFKH� %HVFKUHLEXQJ� HLQHV� 1RPDGHQGLDOHNWHV� DXV�
1RUG�$PGR��%RQQ�������

+RUOHPDQQ�� %�� ������ o$� 5H�HYDOXDWLRQ� RI� WKH� 7LEHWDQ� &RQTXHVW� RI�
(LJKWK�&HQWXU\� 6KD]KRX�'XQKXDQJ�p� LQ�+�� �HG���	�=DGRNV��$��
�DVV��HG����7LEHW��3DVW�DQG�3UHVHQW��7LEHWDQ�6WXGLHV�,��LQ�3,$76�������
7LEHWDQ� 6WXGLHV�� 3URFHHGLQJV� RI� WKH� ,QWHUQDWLRQDO� $VVRFLDWLRQ� IRU�
7LEHWDQ�6WXGLHV��/HLGHQ�������SW���� LQ�%76/��YRO����SW����SS���r����
/HLGHQ������

.DOVDQJ� 1RUEX� *XUXQJ�� � �IRUWKF���� o7KH� 5ROH� RI� &RQIXFLXV� LQ� %RQ�
6RXUFHVp��LQ�WKH�SURFHHGLQJV�RI�7KH�)LUVW�,QWHUQDWLRQDO�6HPLQDU�IRU�
<RXQJ�7LEHWRORJLVWV�LQ�/RQGRQ���������

.DUPD\�� 6�*�� �������� o$� J=HU�PLJ� YHUVLRQ� RI� WKH� ,QWHUYLHZ� EHWZHHQ�
&RQIXFLXV� DQG� 3K\YD� .H��WVH� ODQ�PHGp�� LQ� 7KH�$UURZ� DQG� WKH�
6SLQGOH��SS����r����.DWKPDQGX�������ILUVW�LQ�%XOOHWLQ�RI�WKH�6FKRRO�
RI� $IULFDQ� DQG� 2ULHQWDO� 6WXGLHV�� ;;;9,,,��� �������� SS����r����
/RQGRQ��������

s� �������� o8Q� WÃPRLQDJH� VXU� OH� %RQ� IDFH� DX� ERXGGKLVPH� º�
OnÃSRTXH� GHV� URLV� WLEÃWDLQVp�� LQ� &RQWULEXWLRQV� RQ� 7LEHWDQ� DQG�
%XGGKLVW�5HOLJLRQ�DQG�3KLORVRSK\��3URFHHGLQJV�RI�WKH�&VRPD�GH�.ÐUÐV�
6\PSRVLXP�KHOG�DW�9HOP�9LHQQD��$XVWULD����r���6HSW��������9RO����
:LHQ�������

s� ��������7KH�$UURZ�DQG�WKH�6SLQGOH��6WXGLHV�LQ�+LVWRU\��0\WKV��5LWXDOV�
DQG�%HOLHIV�LQ�7LEHW��.DWKPDQGX�������

.YÀUQH��3����������o$�&KURQRORJLFDO�7DEOH�RI�WKH�%RQ�SR�WKH�EV7DQ�UWVLV�
RI� «L� PD� EVWDQ� 
MLQp�� $FWD� 2ULHQWDOLD�� 9RO�;;;,,,�� SS����r����
+DYQLÀ�������

/DORX��0����������o'RFXPHQWV�GH�7RXHQ�KXRDQJp��LQ�0ÃODQJHV�FKLQRLV�HW�
ERXGGKLTXHV��9RO�9,,,������r�����SS����r����%UX[HOOHV�������

s� ������� HG�� 	� WUVO��� o5LWXHO� %RQ�SR� GHV� IXQÃUDLOOHV� UR\DOHV� �37�
�����p�� 6RFLÃWÃ�$VLDWLTXH��0DQXVFULWV� GH� KDXWH�$VLH� FRQVHUYÃV� º� OD�
ELEOLRWKÂTXH�QDWLRQDOH�GH�3DULV��)RQGV�3HOOLRW��,��3DULV�������

s� �������� o)LHIV�� SRLVRQV� HW� JXÃULVVHXUVp�� LQ� -RXUQDO� $VLDWLTXH��
9RO�&&;/9,�����r�����3DULV��
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0DF'RQDOG�� $�� �������� o8QH� OHFWXUH� GHV� 3HOOLRW� 7LEÃWDLQ� ������ ������
������������HW�������HVVDL�VXU�OD�IRUPDWLRQ�HW�OnHPSORL�GHV�P\WKHV�
SROLWLTXHV� GDQV� OD� UHOLJLRQ� UR\DOH� GH� 6UR��EFDQ� VJDP�SRp�� LQ�
£WXGHV� WLEÃWDLQHV� GÃGLÃHV� º� OD� PÃPRLUH� GH�0DUFHOOH� /DORX�� SS����r
�����3DULV��������

— 6SDQLHQ� �0DFGRQDOG��� $�� DQG� ,PDHGD�� <�� �����I��� &KRL[� GH�
GRFXPHQWV�WLEÃWDLQV�FRQVHUYÃV�º�OD�%LEOLRWKÂTXH�1DWLRQDOH��3DULV�����I��

0DWKHZV��5�+����������&KLQHVH�(QJOLVK�'LFWLRQDU\��&DPEULGJH�������������
0DUWLQ��'�3�� �������� o&RPSDULQJ� 7UHDVXULHV��0HQWDO� 6WDWHV� DQG�2WKHU�

P']RG� SKXJ� OLVWV� DQG� SDVVDJHV� ZLWK� SDUDOOHOV� LQ� $EKLGKDUPD�
ZRUNV� E\� 9DVXEDQGKX� DQG� $VD�JD�� RU� LQ� 3UDMË¦S¦UDPLW¦�
6³WUDV�� $� 3URJUHVV� 5HSRUWp�� LQ� 1HZ� +RUL]RQV� LQ� %RQ� 6WXGLHV��
HGLWHG� E\� 6�*�� .DUPD\� DQG� <�� 1DJDQR�� %RQ� 6WXGLHV� ��� 6HQUL�
(WKQRORJLFDO�5HSRUWV�����SS���r����2VDND�������

3DQ�:X\XQ���������+RX�<LQ�.DR��0LQ]X�<XZHQ�����r����
3XOOH\EODQN� (�*�� ��������/H[LFRQ�RI�5HFRQVWUXFWHG�3URQXQFLDWLRQ� LQ�(DUO\�

0LGGOH� &KLQHVH�� /DWH� 0LGGOH� &KLQHVH�� DQG� (DUO\� 0DQGDULQ��
9DQFRXYHU��������

5LFKDUGVRQ�� +�(�� ��������$�&RUSXV� RI� (DUO\� 7LEHWDQ� ,QVFULSWLRQV�� LQ� WKH�
-DPHV� *�� )RUORQJ� 6HULHV�� 1R�;;,;�� 5R\DO� $VLDWLF� 6RFLHW\��
/RQGRQ�������

6DJDUW� ������ /�� o5HFRQVWUXFWLQJ� 2OG� &KLQHVH� XYXODUV� LQ� WKH� %D[WHU�
6DJDUW� V\VWHPp�� YHUVLRQ� ����� RI� D� SDSHU� SUHVHQWHG� DW� WKH� ��

' (
�

,&67//��+DHUELQ����
' (
r��

' (
�RI�6HSWHPEHU��������

6KHQ�\X�OLQ���������o7KH�7LEHWDQ�,PDJH�RI�&RQIXFLXVp��LQ�5HYXH�GnÃWXGHV�
WLEÃWDLQHV�������r����3DULV��

6RXWK� &REOLQ�� :HOGRQ� �������� $� 6LQRORJLVW
V� +DQGOLVW� RI� 6LQR�7LEHWDQ�
/H[LFDO� &RPSDULVRQV�� LQ� 0RQXPHQWD� 6HULFD� PRQRJUDSK� VHULHV� ����
6WH\OHU�9HUODJ��1HWWHWDO��7\VNODQG��������

s� ��������o6WXGLHV�LQ�ROG�1RUWKZHVW�&KLQHVHp��LQ�-RXUQDO�RI�&KLQHVH�
/LQJXLVWLFV��0RQRJUDSK�6HULHV��1R����,RZD��

s� ��������o$�FRPSHQGLXP�RI�SKRQHWLFV�LQ�1RUWKZHVW�&KLQHVHp��LQ�
-RXUQDO�RI�&KLQHVH�/LQJXLVWLFV��0RQRJUDSK�6HULHV��1R����,RZD��

s� ��������$�+DQGERRN�RI�
3KDJV�SD�&KLQHVH��+RQROXOX�������
6R\PLÃ�� 0�� �������� o/nHQWUHYXH� GH� &RQIXFLXV� HW� GH� +LDQJ� 7nRp�� LQ�

-RXUQDO�$VLDWLTXH��9RO�&&;/,,���������SS����r����3DULV��������
6WHLQ��5�$�����������o8Q�GRFXPHQW�DQFLHQ�UHODWLI�DX[�ULWHV�IXQÃUDLUHV�GHV�

%RQ�SR� WLEÃWDLQVp�� -RXUQDO� $VLDWLTXH�� 9RO�&&/9,,�� SS����r����
3DULV�������

s� �������� o'X� UÃFLW� DX� ULWXHO� GDQV� OHV� PDQXVFULWV� WLEÃWDLQV� GH�
7RXHQ�KRXDQJp�� LQ� £WXGHV� WLEÃWDLQHV� GÃGLÃHV� º� OD� PÃPRLUH� GH�
0DUFHOOH�/DORX��SS����r�����3DULV�������
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s� ��������o8Q�HQVHPEOH�VÃPDQWLTXH�WLEÃWDLQ��FUÃHU�HW�SURFUÃHU��ÄWUH�
HW�GHYHQLU��YLYUH�HW�JXÃULUp��LQ�%XOOHWLQ�RI�WKH�6FKRRO�RI�$IULFDQ�DQG�
2ULHQWDO�6WXGLHV��;;;9,������r����/RQGRQ�������

s� ������r�����o7LEHWLFD�$QWLTXD�,r9,��3DUW�,��/HV�GHX[�YRFDEXODLUHV�
GHV� WUDGXFWLRQV� LQGR�WLEÃWDLQH� HW� VLQR�WLEÃWDLQH� GDQV� OHV�
PDQXVFULSWV�GH�7RXHQ�+RXDQJ� ���������r������3DUW� ,,��/nXVDJH�
GH�PHWDSKRUV�SRXU�GLVWLQFWLRQV�KRQRULILTXHV�º�OnÃSRTXH�GHV�URLV�
WLEÃWDLQV����������r�����3DUW� ,,,��$�SURSRV�GX�PRW�JFXJ�ODJ�HW� OD�
UHOLJLRQ�LQGLJÂQH���������r������3DUW�,9��OD�WUDGLWLRQ�UHODWLYH�DX�
GÃEXW� GX� ERXGGKLVPH� DX� 7LEHW� ���������r����� 3DUW� 9�� /D�
UHOLJLRQ� LQGLJÂQH� HW� OHV� ERQ�SR� GDQV� OHV� PDQXVFULWV� GH� 7RXHQ�
+XDQJ���������r�����3DUW�9,��0D[LPHV�FRQIXFLDQLVWHV�GDQV�GHX[�
PDQXVFULSWV�GH�7RXHQ�KRXDQJ� �������r����� LQ�%XOOHWLQ�GH� OnÃFROH�
IUDQÁDLVH�G
H[WUÄPH�RULHQW��YROV�/;;,,r9��/;;9,,��/;;,;����3DULV�
����r����

7DIHO� ��������0HLQH� 7LEHWUHLVH�� HLQH� 6WXGLHQIDKUW� GXUFK� GDV� QRUGZHVWOLFKH�
&KLQD�XQG�GXUFK�GLH�LQQHUH�0RQJROHL�LQ�GDV�ÐVWOLFKH�7LEHW��6WXWWJDUW�
������

7DNDWD��������� � �� ���
__ � � � � � � ��� �

� � � � �$� +LVWRULFDO� 6WXG\� RI� WKH� &KLQHVH�
/DQJXDJH�%DVHG� RQ�'XQKXDQJ�0DWHULDOV�� WKH�+H[L� � ��'LDOHFW� RI�
WKH�1LQWK�DQG�7HQWK�&HQWXULHV��� �� ��������

7VHULQJ�7KDU��J=HU�PLJ��%HLMLQJ��������������
7KRPDV��)�:�������r����HG��	�WUVO���7LEHWDQ�/LWHUDU\�7H[WV�DQG�'RFXPHQWV�

&RQFHUQLQJ�&KLQHVH�7XUNHVWDQ�� 3DUW� ,�� /LWHUDU\�7H[WV� �������� 3DUW�
,,��'RFXPHQWV� �������� 3DUW� ,,,��$GGHQGD� DQG�&RUULJHQGD��ZLWK�
7LEHWDQ�9RFDEXODU\�� &RQFRUGDQFH� RI�'RFXPHQW�1XPEHUV� DQG�
3ODWHV� �������� 3DUW� ,9�� ,QGLFHV� �HGLWHG� E\� (GZDUG�&RQ]H�������
/RQGRQ�����r����

s� �������HG��	�WUVO���$QFLHQW�)RON�/LWHUDWXUH�IURP�1RUWK�(DVWHUQ�7LEHW��
,QWURGXFWLRQ��7H[WV��7UDQVODWLRQV�DQG�1RWHV�� LQ�$EKDQGOXQJHQ�GHU�
'HXWVFKHQ�$NDGHPLH�GHU�:LVVHQVFKDIWHQ�]X�%HUOLQ��.ODVVH� IÖU�
6SUDFKHQ��/LWHUDWXU�XQG�.XQVW��������QR����HG��E\�5��+DUWPDQQ��
%HUOLQ�������

3DVDQJ�:DQJGX� ������� HG��� J7DP� VKXO� GJD
� WKDQJ� 
EXP�SD� FKH�QDV� JVDU�
UQ\HG�E\XQJ�ED
L�ERQ�J\L�JQD
�GSH�EGDPV�EVJULJV��/KDVD�������

�
��
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$SSHQGL[�,��J�<XQJ�DQG� ��DQG�RQ�'UXQJ�DQG� �� �RU� �
�

7KLV�DSSHQGL[�LV�PHDQW�WR�IDFLOLWDWH�WKRVH�ZKR�ZRXOG�OLNH�WR�SXUVXH�WKH�
K\SRWKHVLV� RI� SRVVLEOH� HDUO\� ERUURZLQJ� RI� 7LEHWDQ� J�\XQJ�GUXQJ� IURP�
&KLQHVH��7KHUH�DUH�VHYHUDO�FRPELQDWLRQV�ZLWK� ��yRQJ3��WKDW�ZH�QHHG�WR�
FRQVLGHU� IRU� WUDFLQJ� J�\XQJ� GUXQJ� WR� &KLQHVH� YRFDEXODU\�� QRW� DOO� DUH�
HTXDOO\�OLNHO\��KRZHYHU��3KRQHWLFDOO\��WKH�PRVW�HOLJLEOH�FDQGLGDWHV�DUH� v�w �

� \RQJ x � ]KRQJ y z { �� D� FRPELQDWLRQ� RI� 0DWKHZV� ������ \XQJ x � DQG� ������
FKXQJ y z { ��WKH�PLGGOH� v�| �

� \RQJ x � ]KRQJ y ��  � � DQG� � v v �FRPELQDWLRQ� RI�0DWKHZV� ������
\XQJ x �DQG�������FKXQJ y ��WKH�HQG��ILQDOO\��GHDWK��WKH�ZKROH�RI��DIWHU�
DOO��VWLOO��

� \RQJ x � FKDQJ } �� ��������� FRQVWDQWO\�� � \RQJ x � ������� \XQJ x �� SHUSHWXDO��
HWHUQDO�� ORQJ�� IDU�UHDFKLQJ�� FRPELQHG� ZLWK� � FKDQJ } � ������
FK
DQJ } ��FRQVWDQWO\���DQG�SHUKDSV�

�\RQJ x �FXQ } ��SHUSHWXDO�H[LVWHQFH��FI�� �\RQJ x �FXQ } �[LQJ { � ����������
SHUPDQHQF\�� FRQWLQXDQFH��� � DQG� �FXQ } � ������� WV
XQ } �� WR�EH� LQ�
H[LVWHQFH���

%XW� DOVR� VHH� VRPH� VHPDQWLFDOO\� DQG� SDUWO\� DOVR� SKRQHWLFDOO\� UHODWHG�
FRPELQDWLRQV��VXFK�DV��

�\RQJ x � VKHQJ y z ~ �� �������� HWHUQDO� OLIH�� � DQG� � VKHQJ y z ~ � ������� VKÄQJ y ��
OLIH���

�\RQJ x �\XDQ x �����������SHUSHWXDOO\��HWHUQDOO\��IRUHYHU�� �DQG� �\XDQ x �
�������\ÖDQ x ��GLVWDQW�LQ�WLPH�	�SODFH���

�\RQJ x � MLX x �� ������� SHUSHWXDOO\�� HWHUQDOO\�� DQG� � MLX x � ������� FKLX x ��
ILQDOO\��D�ORQJ�WLPH���

&RQVLGHULQJ�LWV�VHPDQWLFV�DQG�HYHQ�PRUSKRORJ\��7LEHWDQ�J�\XQJ�GUXQJ�
PD\�EH�D�ORDQ�ZRUG��&KLQHVH�UHFRPPHQGV�LWVHOI�DV�D�OLNHO\�VRXUFH��%XW�
ZH�VKRXOG�DSSUHFLDWH�WKH�WLPHIUDPH�DQG�WUDFH�ZKLFK�SKRQHWLFDO�YDOXHV�
SHUWDLQ�WR�WKH�SHULRGV�LQ�ZKLFK�ERUURZLQJ�LV�PRVW�OLNHO\�WR�KDYH�RFFXU�
UHG�� SUREDEO\� DW� WKH� HQG� RI� WKH� ILUVW�PLOOHQQLXP� RU� EHIRUH�� 3ODXVLEOH�

                                                	 þ ÇDEPT S�8=3 Æ}6XR}W®THW®¸U> Q Qf¸;87Z<T0-/1m\#j!S 1C> 69¸U-74]ÆY�> T S�\��@WNQ .0R�8/3 R®¸�-5S�1m\A+!WNQ 8/3�O@¸U> -/Q BX-/> -/1m\
Íf-7WY12RY-g[�8/3 Ã 1C> -/B9\dÍfkUW » k�> \¯¬�-/Q > Z » 8/Q Q -/1m\i�@-/Q O�WN3Ë_KW}k�T SËj�W<w�Q > 3�\¯rU62k;RYk S�> THW
r;8/Æ�-/kU42S�> \}8/3�O�l2-=1]WY-/3]�Á> -7O�-=3�S WY. \K�SUW�8/Q Q}> 3�T SU-�w�-762T�WY.U874=8<O -/B¯> 4�T 1]8<O�> T > WY3�:�12WN[�> O -<O
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ORRNLQJ�SKRQHWLFDO�YDOXHV�RI�PRGHUQ�0DQGDULQ�ZRXOG�ILUVW�QHHG�WR�EH�
UHODWHG�WR��UHFRQVWUXFWLRQV�IRU��/DWH�RU�(DUO\�0LGGOH�DQG�2OG�&KLQHVH��

7KLV� LV�ZKHUH� WKH�ILUVW�SUREOHPV�IRU� WKH�K\SRWKHVLV�DULVH��1RQ�
OLQJXLVWV�FDQQRW�FULWLFDOO\�GLVFXVV�/DWH�0LGGOH�&KLQHVH�SUHVHQWDWLRQV�DV�
WKH\� DSSHDU� LQ� 3XOOH\EODQN� �������� EXW� ZH� VKRXOG� DW� OHDVW� QRWH� WKHLU�
SURYLVLRQDO�QDWXUH�DQG�DSSUHFLDWH� WKDW� WKHUH� LV� FRQVLGHUDEOH�GLVDJUHH�
PHQW�DPRQJ�VSHFLDOLVWV��3XOOH\EODQN��������SUHVHQWV�WKH�IROORZLQJ��

S������ \ QJ�� �� ������ 0������� <XDQ� \ � ß�� MX � ß�� /DWH� 0&K�� \DM � C�� (DUO\�
0&K��ZLDM � ���.���D��IRU�D�ORQJ�WLPH��SHUSHWXDOO\��IRUHYHU��
&I��%D[WHU� ������������ �\ QJ���KMZ4QJ;� �0&K����ZUDQJ � � �2&K��
����D������%�����%�����%��
3OHDVH�QRWH� WKDW� %D[WHUnV� SURSRVHG�2&K� LQLWLDO� ZU�PHDQZKLOH�
KDV� EHHQ� K\SRWKHVLVHG� DV�  ��� �U�� �DGDSWHG� IURP� 3DQ� :X\XQ�
�����������QRZ�DOVR�DFFHSWHG�E\�%D[WHU�	�6DJDUW�� v � �
&I�� 7DNDWD� ���������I��� EDVHG� RQ�2OG� 7LEHWDQ� WUDQVFULSWLRQV� RI�
WKH� � � � r�� � � � F�� $'� +H[L� GLDOHFW� LQ� QRUWK�ZHVWHUQ� &KLQD�� ILQGV�
ZHQJ�����ZH��ZHQ� DQG� 
X� v�� �KH� OLVWV� � �4LH { � \XQ { �� WUDQVFULSWLRQ�
)L � ¾L �A� �� DQG� IRU� � �KH � � [L � ��� IRU� WKH� ODWH�PHGLDHYDO� SHULRG�� KH�
UHFRQVWUXFWV�ML � ¾L� � � � � �

S������ ]K QJ�� �������0�����$��<��W � X � ��/��WULZ � ��(��WUXZ � ��.����D��PLGGOH��
FHQWHU��VHH�DOVR�]KÌQJ��

S������ ]K QJ�� �� �������0�������<�� W� X � ��/�� W� LZ � ��(�� WÝXZ � ��.����H��HQG��
ILQLVK��WKH�HQG��IRUHYHU��

S����� FK»QJ�� �� ������ 0������� <�� W �@� D � ��� /�� �@� LD � �� (�� G �2� D � �� .���H��
FRQVWDQW��XVXDO��

$QG� VHH� DOVR� OHVV� OLNHO\� IRUPDWLRQV� �PRVW� RI� ZKLFK� QHHG� QRW� EH�
GLVFXVVHG�DQ\�IXUWKHU���

S����� FÔQ�� �� ������ 0������� <�� W �0� X � �� /�� W �0� X � �� (�� W �0� Z� � �� .���D�� H[LVW��
UHPDLQ�VXUYLYH��

S������ VK�HQJ�� �� �������0������� <�� � � � �� /�� �H�H� ��� �� (�� ��� � ��� � �f�@� �H� �� .���D�� EH�
ERUQ��OLIH��OLYLQJ��DOLYH��IUHVK��UDZ��

S������ \XßDQ�� �� �������� 0�����$�� <�� ����� ß�� /�� �<�_� ��� (�� ZXDQ��� .���I��
GLVWDQW��IDU��VHH�DOVR�\XºQ��

S������ ML³�� �������0�������<��NLZß��/��NLZC��(��NXZ���.���D��IRU�D�ORQJ�WLPH���

                                                	 �ïr S;8=3 Æ}6�THW��@WNQ .0R�8/3 R�¸;-5S�1;.0WY1;T S > 6�12-/.0-=12-/3 45-Na
	 �ýjv> TH-<O	w�EÊr;8/Æ 8/T08®.H12WYBÐT SU-^r Ã \

7LDQGL ED\DQJ VKHQ]KRXMLQJ
a�r SU8/3�Æ�6DTHW��P-/Q O�WN3

_NWNk�T S�j�W<w�Q > 3�.0WY1�4]Q 8=12> .HE}> 3 R�T S�> 6/a
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£=¤_¥f¦4§4¨2©ª2« ¨f¬_« ¨ �® §0¯ ¬£ ® ¨�¥ ® §0« ¨ ° £C±�²  £C±�² ³�±�² ´ µH¤_¶f§4·K¦4¸
¹Kº@»_¼H½f¾&¿@À_»@¼HÁ Â&Ã@Ä�Å@Æ Ç È À_Ä"É ¹�À Â ÄHÊ�Ç ËKÌ À_Ä Í�Ì À�Â ÄBÉ0ÎHÏ0Ð À_Ä ÑfÒ_Ó Ó ÔKÕ@Ö_Ó ×0Ø@ÙÛÚ&Ü_ÜBÚ

¿ Â�Í�Ý�»_¼KÞQÎ@ß�¹4À_»@¼ à Í�á�À_»@¼BâBÎ Â�À@»_¼ ã�×0ä@å ÔKæ�Ú&Ü_Ü@ç
¹Kº@»_¼H½Hß�¿_º@»_¼fè é êëÂ&Ã@Ä�Å@Æ Ç Ã@Ä ¹�À Â ÄHÊ@Æ á4Ì ÍìÄ Í�Ì À�Â ÄBÉ4Æ á&Ã@ÍìÄ ÑfÒ_Ó Ó ÔKÕ@Ö_Ó ×0Ø@ÙÛÚ&Ü_ÜBÚ

¿ Â Í�Ýì»_¼KÞQÆ á Â�Ã@Íì»_¼ à Í�á À_»@¼Bâ àKí�î ï Â&Ã�»@¼ðã�×0ä@å ÔKæ�Ú&Ü_Ü@ç
¹Kº@»_¼H½Hß�¿_º@»_¼fè Â&Ã@Ä�Å@Æ Ç Ã@Ä ¹�À Â ÄHÊ@Æ Ç�Ì ÍìÄ Í�Ì À�Â ÄBÉ4Æ ñ Ã�ÍìÄ ÑfÒ_Ó Ó ÔKÕ@Ö_Ó ×0Ø@ÙÛÚ&Ü_ÜBÚ

¿ Â Í�Ýì»_¼KÞQÆ ò Â�Ã@Íì»_¼ à Íìá�À_»@¼Bâ à Æ Â&Ã�»@¼ ã�×0ä@å ÔKæ�Ú&Ü_Ü@ç
¹Kº@»_¼ ½ ¾0Ã�» Á Â&Ã@Ä�Å@Æ ó È Ã@Ä ¹�À Â ÄHÊ@Æ ó È Ã@Ä Í�Ì À�Â ÄBÉ4Æ ó È Í�ô&Ä ÑfÒ_Ó Ó ÔKÕ@Ö_Ó ×0Ø@ÙÛÚ&Ü_ÜBÚ

7KHUH�FOHDUO\�DUH�SUREOHPV�ZLWK�WKH�K\SRWKHVLV��
�� ��]KRQJ õ ö ÷ ��/�WULZ1�DQG�(�WUXZ1��ZKLOH�SKRQRORJLFDOO\�FORVH�WR�7LE��

GUXQJ�� OH[LFDOO\� LV� RII�� ZKLOH� � LV� SRRUO\� DWWHVWHG� LQ� OLWHUDU\�
HYLGHQFH�DQG�WKHUHIRUH�LV�DQ�XQOLNHO\�VRXUFH��

�� �� ]KRQJ õ �� ZKLOH� YHU\� VLPLODU� LQ� 0DQGDULQ�� LQ� /� W�LZ1� DQG� LQ� (�

WÝXZ1�� GRHV� QRW� UHODWH� ZHOO� WR� GUXQJ�� /H[LFDOO\�� WKH� FRUH� RI� LWV�
VHPDQWLF�ILHOG��oHQGp��DOVR�VHHPV�OHVV�RQ�WKH�PDUN��

�� ��7KH�SDODWDO�DIIULFDWH�FXQ ø ��/�WV ù X1�DQG�(� WV ù Z�1�� IRU�TXLWH�VLPLODU�
UHDVRQV� DV� LQ� WKH� SUHYLRXV� RSWLRQ�� SKRQRORJLFDOO\� LV� GLIILFXOW� WR�
UHFRQFLOH�ZLWK�GUXQJ��EXW�SHUKDSV�RQO\�PRUH�VR���

�� �� FKDQJ ø �� LQ� VSLWH� WKH� LWV� YRZHO� TXDOLW\��PD\� EH� WKH�PRVW� OLNHO\�
FDQGLGDWH�RI�DOO��7KH�YRZHO�GLVFUHSDQF\�EHWZHHQ�/��ÍLD1�RU�(�GÛÕD1�
DQG� GUXQJ� PLJKW� EH� DFFRXQWHG� IRU�� RQH� ZRXOG� mPHUHO\n� QHHG� WR�
DFFRPPRGDWH�D�YRZHO�FKDQJH�IURP�D� WR�X��'HSHQGLQJ�RQ�UHJLRQDO�
SKRQHWLF� YDOXHV� RI� 7LEHWDQ� �X��� ZKLFK� DW� OHDVW� LQ� PRGHUQ� HDVWHUQ�
7LEHW�PD\�DSSURDFK��D���WKLV�SUREOHP�PD\�ZHOO�UHVROYH�LWVHOI�RQ�WKH�
UHFHLYLQJ� HQG�� EXW� WKDW� LV� RI� FRXUVH� QRW� UHFRPPHQGHG�SURFHGXUH��
:HOGRQ� 6RXWK� &REOLQ� LQIRUPV� PH� WKDW� LQ� YHU\� ODWH� PHGLHYDO�
&KLQHVH�GLDOHFWV�RI�WKH�*DQVX�FRUULGRU��WKH�YRZHO�RI�ZRUGV�OLNH� �
EHFDPH� URXQGHG� DQG� LQ� 7LEHWDQ� WUDQVFULSWLRQV� ZHUH� VSHOOHG� �R���
$OVR�QRWLQJ�WKDW�2OG�7LEHWDQ�PDGH�D�VKDUS�GLVWLQFWLRQ�EHWZHHQ�WKH�
YRZHOV� �R�� DQG� �X�� LQ� WKH� ILQDOV� �XQJ� DQG� �RQJ�� $OVR�� WKHVH� ODWH�
WUDQVFULSWLRQV�SRVWGDWH�WKH�SHUWLQHQW�SHULRG�RI�FD������$'�E\�DERXW�
����\HDUV��6R�6RXWK�&REOLQ�IHHOV�WKLV�PD\�EH�D�EOLQG�DOOH\� ú0û ��

7KHUH� DOVR� DUH� SUREOHPV� ZLWK� �� %D[WHUnV� UHSUHVHQWDWLRQ� LQ� m4LH\XQn�
0LGGOH� &KLQHVH�� KMZ4QJ;� �SURQRXQFH�� ZH1�� RU� \H1��� ZRXOG� VHHP� WR�

DOORZ�ERUURZLQJ�LQWR�ZKDW�LV�ODWHU�ZULWWHQ�DV�7LE��J�\XQJ��\X1�RU�\�1�� ú�ü �
                                                ý þ ÿ � ����� �	��
	�������� ����� � 
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%XW� 3XOOH\EODQNnV� ELODELDO� ZLDM1�� DQG� %D[WHUnV� 2&K� UHFRQVWUXFWLRQ�
ZUDQJ�� FRQWUDGLFW� WKLV� �FI�� KLV�ZH1�� IRU�KMZ4QJ;��� 6RXWK�&REOLQ�� IURP�

KLV� H[SHUWLVH� RQ� ROG� QRUWK�ZHVWHUQ�&KLQHVH�� DOVR� UHSUHVHQWV� � DV�XH1�
�4LH\XQ� MZcQJ���� LQ� WKH� UHOHYDQW� SHULRG� RI� DURXQG� ���� $'�� L�H�� WKH�
4LH\XQ� SHULRG� LQ� WKH� KLVWRU\� RI� &KLQHVH� SKRQRORJ\� ú'& �%D[WHU� DQG� KH�
PRUHRYHU� DUH� LQ� DJUHHPHQW� ZLWK� WKH� LPSRUWDQW� GDWD� SURFXUHG� E\�
7DNDWD�� EDVHG� RQ�2OG� 7LEHWDQ� WUDQVFULSWLRQDO� GDWD��ZHQJ�����ZH��ZHQ��
DQG�
X� �VHH�KLV�+H[L�UHFRQVWUXFWLRQ� ML ( lL ) 2�� %D[WHU�DQG�6RXWK�&REOLQ�LQ�
WKLV�FRQWH[W�DOVR�ERWK�SRLQW�WR��M\XWSLQJ��ZLQJ * ��LQ�PRGHUQ�&DQWRQHVH��

6RXWK�&REOLQ��LELG���XQGHUOLQHV�WKDW�WKH�SURQXQFLDWLRQV�RI�\RQJ + ��
MR1� RU� MX1�� IRU �� ZKHUH� WKH� PDLQ� YRZHO� LV� URXQGHG� DQG� PDWFKHV�
SUHVHQW�/KDVD�SURQXQFLDWLRQ� RI�J�\XQJ� �MX1��� GR� LQGHHG�QRW� DSSHDU� LQ�
YDULHWLHV�RI� VWDQGDUG�&KLQHVH�XQWLO� ODWHU��7KH�HDUOLHVW�RUWKRJUDSKLFDOO\�
DWWHVWHG�RQH�NQRZQ� LV� LQ� 
3KDJV�SD�&KLQHVH� ú , �7KHQ�RQH� ILQGV� WKHP� LQ�
0LQJ�DQG�4LQJ�WLPHV� LQ�.RUHDQ�VLQRORJLFDO�DQG�(XURSHDQ�PLVVLRQDU\�
WUDQVFULSWLRQV�RI�*XDQKXD�IURP�FHQWUDO�	�QRUWK�&KLQD��7KLV�LV�RI�FRXUVH�
UDWKHU� �WRR�� ODWH� IRU� RXU� FRQFHUQ�� +H� WKHUHIRUH� IHHOV� WKDW� WKH� YRZHO�
VLPLODULW\�EHWZHHQ�PRGHUQ�VWDQGDUG�&KLQHVH�SURQXQFLDWLRQ�RI� �DQG�
�2OG��7LEHWDQ�J�\XQJ�PD\�EH�FRLQFLGHQWDO��%D[WHU�DOVR�EHOLHYHV�WKDW�WKH�
SUHVHQW�GD\�0DQGDULQ� SKRQHWLFV� \RQJ + � �MX1�� IRU� �PD\� EH� UHODWLYHO\�

ODWH��\H1�!�\�1�!�MX1s\�1�LV�ZKDW�PDQ\�0DQGDULQ�GLDOHFWV�KDYH� ú'- �
%XW� DSSDUHQWO\�ZHQJ� �DQG�ZLQJ�� LV� QRW� WKH� RQO\� DYHQXH� RSHQ��

:ROIJDQJ� %HKU� LQIRUPV� PH� WKDW� WKH� 0&K� LQLWLDO� KM�� ZKLFK� %D[WHU�
GHULYHV� IURP� 2&K� ODELRODU\QJHDO� ZU�� IROORZLQJ� 3DQ� :X\XQ� ��������
PHDQZKLOH� LV� JHQHUDOO\� EHOLHYHG� WR� GHULYH� IURP� D� ODELDOL]HG� 2&K�
XYXODU� �/. �U�� ú 0 �/DXUHQW�6DJDUW�JLYHV� D� OLVW� RI� UHFRQVWUXFWLRQV�EDVHG�RQ�
WKDW� LQLWLDO�  �/. ��ZKLFK� LQ� KLV� YLHZ� LQGHHG�PXVW� KDYH� EHHQ� LQKHUHQWO\�
ODELDO�RU�ODELDOLVHG�DQG�LQ�0&K�WKXV�SULPDULO\�RFFXUV�LQ�ZRUGV�ZLWK�D�
URXQGHG� YRZHO� RU� ZLWK� D� PHGLDO� �Z�� ú'1 �7KH� 2&K� LQLWLDO�  �/. � RI� �
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SUHIHUDEO\� IHG� LQWR�7LE��JD� DQG� FRXOG� QRW� UHVXOW� LQ� \D� �LQ� 7LE�� J�\XQJ��
SURQRXQFHG�DV�MX1���

6RXWK� &REOLQ� ���������� ú�ú �WKXV�� EDVHG� RQ� VXFK� VHQVLELOLWLHV��
FRQQHFWV� WR�7LE��UJ\DQJ�oGLVWDQFHp�DQG�WKH�UHODWHG�UN\RQJ�oWR�H[WHQG��
VWUHWFK�� VSUHDGp� �FI�� 6WDURVWLQ�� ú © �7KXV� RWKHU� FRQQRWDWLRQV�RI� ��oORQJ��
IDU�UHDFKLQJp�KDYH�IHG�LQWR�7LE��oGLVWDQFHp�DQG�oWR�VWUHWFK��H[WHQGp��

7KLV� PD\� DSSHDU� FRQIXVLQJ�� ZKLOH�� LQ� UHIHUHQFH� WR� ZRUN� LQ� D�
UHOHYDQW� SHULRG� LQ� QRUWK�ZHVWHUQ� &KLQD� E\� 7DNDWD�� 6RXWK�&REOLQ� DQG�
%D[WHU� SURSRVH� WKDW� ��  ª6« UDQJ�� WKURXJK� WKH�0LGGOH� &KLQHVH� UHSUH�

VHQWDWLRQ�KMZ4QJ;��IHG�LQWR�ODWH�PHGLDHYDO�+H[L�ZHQJ����DQG�HYHQWXDO�

O\� LQWR�PRGHUQ�&DQWRQHVH�ZLQJ * �� WKHUH�DSSDUHQWO\� DOVR� H[LVWV� DQRWKHU�
SRVVLEOH� DYHQXH� IRU� �� ZKLFK� OHDGV� IURP� ª « UDQJ��LQWR� 7LE�� UJ\DQJ��
:RXOG�WKDW�SHUKDSV�RSHQ�QHZ�SRVVLELOLWLHV�IRU�GHULYDWLRQ�RI�7LE��J�\XQJ�
LQ�WKH�4LH\XQ�SHULRG"�%XW��QHHGOHVV� WR�VD\��ZH�WRRN�FDUH�WR�KLVWRULFLVH�
&KLQHVH�SKRQRORJ\�SURSHUO\��EXW�ZH�VKRXOG�RI�FRXUVH�DOVR�EH�RQ�JXDUG�
DJDLQVW�DQDFKURQLVPV�LQ�WKH�SURQXQFLDWLRQ�RI�7LEHWDQ��

3UREDEO\�VLQFH�DW�OHDVW�WKH�� ¬  �F��$'� © ® �WKH�SUHVFULSW�JD��LQ�J�\XQJ�
LV�QRW�DUWLFXODWHG�DQ\PRUH�LQ�&HQWUDO�7LEHWDQ��LW�PHUHO\�FDXVHV�D�VKLIW�WR�
D�KLJK�WRQH���%XW�LQ�3URWR��DQG�(DUO\�2OG�7LEHWDQ��J�\XQJ�ZDV�VWLOO�SUR�
QRXQFHG�)MX1�RU�JMX1��7KH�DQFLHQW�SURQXQFLDWLRQ�KDV�EHHQ�SUHVHUYHG�LQ�
HDVWHUQ� �H�J��$PGR�UHJLRQ� ©4û �DQG�ZHVWHUQ�7LEHWDQ� �H�J��%DOWL� ©�ü �GLDOHFWV��
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ZKLFK�KDYH�UHPDLQHG�ODUJHO\�REOLYLRXV�WR�&HQWUDO�7LEHWDQ�UHIRUPV��2QH�
PLJKW� WKHUHIRUH�VWLOO�DWWHPSW�WR�FRQQHFW�2&K� æ/ç � WR�7LE��J�\X� �QRWH�WKH�
ODELDO� �X��RQVHW� LQ�ERWK���DQG�WKXV�UHODWH�2&K�JZMLDQJ[�RU� ª6« UDQJ��WR�
3URWR�RU�HDUO\�27�J�\XQJ��)MX1�RU�JMX1��)RU�J�\XQJ�GUXQJ� ©u& �

è é�ê ë�ì�í	î ï�ð�ñ ò�óôè õ�ì�ö3ò�ó�ë�ò�÷ î óøö�ù	ú écùHú è û�üdý�÷ þ'ð�ì
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&RPPRQ� VHQVH� ZRXOG� UHFRPPHQG� OHQGLQJ� FRQVLGHUDEOH� ZHLJKW� WR�
7DNDWDnV� FRQFOXVLRQV� RQ� WKH� SKRQHWLF� YDOXH� ZHQJ���� RI� �� IRXQG� LQ�
WUDQVOLWHUDWLRQV�SHUWDLQLQJ� WR� WKH� LQ�� V

W
��� V

W
� F��$'�� UHODWLQJ� WR� WKH� �

�KH
X
� [L

Y
�� GLDOHFW� �FI�� ML Z lL [ 2��� 7KLV� LQGHHG� LV� D� FRUQHU� RI� QRUWK�ZHVWHUQ�

&KLQD� ZKHUH� 7LEHWDQ� DQG� &KLQHVH� LQWHQVLYHO\� PHW�� URXJKO\� LQ� D�
UHOHYDQW� SHULRG�� %XW�� RQ� VHFRQG� WKRXJKW�� RQH� VKRXOG� DOVR� DSSUHFLDWH�
WKDW�DQ\�ERUURZLQJ�RXJKW� WR�EH�GDWHG�VLJQLILFDQWO\�EHIRUH� WKH�HDUOLHVW�
RFFXUUHQFHV� RI� J�\XQJ� GUXQJ� LQ� 7LEHWDQ� LQVFULSWLRQV� HWF�� 7KH� =KRO�
LQVFULSWLRQ�DOUHDG\�GDWHV�WR�DSSUR[LPDWHO\�����$'��'XQKXDQJ�ZDV�QRW�
                                                                                                                 \^]�_�`baEc
d0e f&g�dih$j�k�l4mon�k�lEprq'� ��s c n�tEu�v w�tEv l&xzy�tE{i|
d0e fi}&h&jHk�lEm~n�k�lEpr� ��� c v ��w������i� u<l�|
d0e f&��d��$�<hijHk�lEmon�k�lEp�� �<¯ s Û Y c u<lEw���t�pHv |
���E�&�4aEc
d0e f&g��	h&jHk�l�m~n�k�lEpr� � � ¥ c v �����0w�w��0�5|
d0e fi}$dih&jHk�l�mon�k�lEp�� �E��� c v���v kHw��0�5|
d0e f&��� h$j�k�lEmon�k�lEp�� ��Y c v���{�l4l����i����� u���p�� � �ikHv	���

©�ü � � �0wMlE�0t4m���� l4u���w��im �¡l4u�v�lEw�prj�� �HlEv	t�pr¢2t�� v ��� [MX �2u<l4lR¢�� lE� m~l�� lEw���£E¤$¥4¦ c £E¥0£4�	�i§¨lz{0� p�xH� yu�k�tEw�l$x^u<�0mol©l4�it4m���� l4u���y^lEª�m~tE� ��n��0mom���p�� n�tEv � �0p«� ¬���� yR$4®�¯�i°$°$¥i� c
KMDT �Hl4u�� xHl [MDT± �²jzd0e�f$g�d c yHtE{0| �
[MX ± �¡jzd0e fi} c v ��w������i� u<l�|
KMRT �Hl4u�� xHl [MRT c n��0��lEw�hi����� � v h4�¡jzd0e f&��d0³	h�tEp�x5v k�l´��lEw�� [MRT c v��Rn��i�HlEw�h&�²jzd�µ f&��dH�¢�� lE� molE� lEwMtE� u<�«���0� pHv uMv��ot5x�� ����lEw�lEp�v�xHlE�Hl�� �0��molEp�v2�	�&w�v k�lR�¨�0w<xr���0w�¶�� y�p��i·�h��5kH� n�k�� u

u�� m���� y^¸i� p¨�²¹�j~� �¡l4u�v�l�w�p¨¹ºw<n�k�tE� n»j�� ��lEv�tEp��	��j�k�l��²j^��tEn<{��iw<�0��p�x¨� u�p��ivHn�� l$tEw�h�tEu
�¨l���� p�x~v k�l�v �¨�«u���lE� � � p��0u»die�fi¸�tEp�xr¼$½�f&¸H� p~�¡j:� � lE� � �5§�t�� � lEwº� $°$°E¾���pH�0v l$x~v k2tEvb� pjHk�lEmon�k�l�p¿�¡j²¼$½�f&e�tEp�xÀd0e f&e�u<l4l�mÁv �rmolEw���l¨� pHv � JKM� � JK �	�iw�v k�l¨���0� n�l$x¿��lE� t�w��w�� n�tEv � �Hl�¶E�ik�tEmom~t$·&�	�bjHkH�bu¨j�k�lEmon�k�l�p JKMDUNKD

c u���m�molEw^ÂÃ�¡jÄ¼$½�f$g��ºÅ�Æ$gr� n<���
§«tE� � lEwz� &°$°E¾�� h�jHk�lEmon�k�l�p¿Çi¥i� h��H��v´n<����¢btE� v � JKEMDU c u���m�molEw�ÂÈ�¡jÈ¼$½�fig��M�HuE� [MD cw���u�v�Â¨�²j5die�f$g�É �Ê ËÍÌ �0pH�~§^��t�p��iª	n�k�lEw�pH�À� &°4°$0���^w��0v l¨�0p¿ÎR� xÀj�� ��l�v�tEprd0e�f$ªMtEp�x¿w�lE� t�v�l$x¿����l4u�v � �0pHuE��Ïil4l

l4u��:���H����Ç$¥4Ç$��� c j�� �b��d0e f&ªº� pÈkH� u5w<lEn��0pHu�v w���n<v � �ip²w�lE��w�l4u<lEp�v�u¨t~�i� �0v v�tE�´u<v��i�Ã�ip�u<lEv©��� �bu
�i� � xHl c&Ð M� � v k�tEp�{�u:v �zÏ&�0��v k¨Ñ´�$��� � p5�	�iwbv kH� u2w�l���lEw<l�p�n�l$���
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FRQTXHUHG�E\�7LEHWDQV�XQWLO�����$'��RU��DW�WKH�HDUOLHVW��LQ�WKH���V�RI�WKDW�
FHQWXU\��EHLQJ�EHVLHJHG�SHUKDSV�LQ�WKH���V�DQG���V��+RUOHPDQQ��������
+LVWRULFDO� GDWD�� OLNH� SKRQHWLFDO� GDWD� �VKLIW� JMX1� WR� MX1��� WKHUHIRUH� DOVR�
PDNH�D�ORDQ�DV�ODWH�DV�WKH�7LEHWDQ�'XQKXDQJ�SHULRG�VHHP�XQOLNHO\��,I�
J�\XQJ� GUXQJ� ZDV� ERUURZHG� DW� DOO�� LW� PXVW� KDYH� KDSSHQHG� HDUOLHU��
SUREDEO\�EHIRUH�WKH�ULVH�RI�OLWHUDU\�7LEHWDQ��

3 Ò:Ó�Ô�Õ�ÖÀÕ \ ¹ Ò:× & Î \ Ñ Ô�Ø Ï Õ Î \ Ï �
��� $YDLODEOH� KLVWRULFDO� OLQJXLVWLF� DQG� SKRQRORJLFDO� GDWD� GR� QRW�
HQFRXUDJH� GHULYDWLRQ� RI� WKH�PRGHUQ� /KDVD� SURQXQFLDWLRQ� �MX1�� RI� WKH�
ILUVW� V\OODEOH� RI�7LE��J�\XQJ�GUXQJ� IURP�0RGHUQ�0DQGDULQ�SURQXQFLD�
WLRQV�RI� �yRQJ3�� ,QVWHDG��PRVW� OLQJXLVWV��VWDUWLQJ�IURP�D�K\SRWKHWLFDO�
2OG� &KLQHVH� UHFRQVWUXFWLRQ�  ª6« UDQJ��� SUHIHU� D� SKRQRORJLFDO� GHYHORS�
PHQW� WKDW� SULRULWLVHV� WKH� ELODELDO�TXDOLW\�RI� WKH� UHFRQVWUXFWHG�ELODELDO�
LVHG� XYXODU� VWRS� � ª � « � LQWR� VRPHWKLQJ� WKDW� FORVHO\� UHVHPEOHV� %D[WHUnV�
UHSUHVHQWDWLRQ� RI� WKH� SRVLWLRQ� RI� WKH� V\OODEOH� LQ� WKH� 0LGGOH� &KLQHVH�
V\VWHP� DV� KMZ4QJ;� DQG� HPSKDVLVH� D� GHYHORSPHQW� WKURXJK� D� PLG� WR�
ORZHU�PLG� IURQW� XQURXQGHG� YRZHO� LQWR� VRPHWKLQJ� WKDW� PD\� KDYH�
VRXQGHG� OLNH� XH1�� 7KLV� LV� D� GHYHORSPHQW� WKDW� PRUHRYHU� LV� HQWLUHO\�
FRPSDWLEOH�ZLWK� WKH� GDWD� DFTXLUHG� E\� 7DQDND� IRU� WKH� ODWH�PHGLDHYDO�
+H[L��ZHQJ�����,W�FDQ�DOVR�EH�IROORZHG�LQWR�PRGHUQ�&DQWRQHVH�ZLQJ Ù ��

$W�WKH�VDPH�WLPH��6RXWK�&REOLQ�DQG�6WDURVWLQ�KDYH�IRUPXODWHG�D�
SRVVLEOH�ORDQ�RI�WKH�V\OODEOH�UHSUHVHQWHG�E\� �LQWR�7LE��UJ\DQJ�HWF��7KLV�
VHHPV�WR�UHSUHVHQW�DQ�HQWLUHO\�VHSDUDWH�URXWH��ZKLFK�SULRULWLVHV�DQRWKHU�
PDLQ�TXDOLW\�RI�WKH�UHFRQVWUXFWHG� ª6« ��LWV�TXDOLW\�DV�D�XYXODU�VWRS� ª´Ú «4Û ��
7KLV� DOWHUQDWH� URXWH�ZRXOG�DOORZ� FRQQHFWLQJ� � WR� D�3URWR� 7LEHWDQ�RU�
(DUO\� 27� SURQXQFLDWLRQ� RI� J�\XQJ� DV� )MX1� RU� JMX1�� HVSHFLDOO\� LI� WKH�
LQKHUHQW� ELODELDOLW\� ZRXOG� ODWHU� PDQLIHVW� DV� WKH� YRZHO� FRORXU� �X���
)ROORZLQJ� 6DJDUW� �������� ZH� KDYH� UHDVRQ� WR� EHOLHYH� LW� GLG�� 6HH�� IRU�
H[DPSOH��KLV�UHFRQVWUXFWLRQV�IRU�WKH�DULVLQJ�RI�WKH��X��YRZHO�IROORZLQJ�D�
ª « �U��LQLWLDO��

�2&K� ª6« �U�D�!�0&K�KMX�!�\X
X
�oJR��DWp��:7�
JUR�oJRp���

� > ª @ « DW� !� KMZRW�!� \XÂ� oWUDQVJUHVVp� �:7� 
JURG�SD� oWR� JR�� WR�
WUDYHOp���

�> ª @ « D>Q@�!�KMZRQ�!�\X»Q�oORQJ�UREHp��:7�JRQ�oJDUPHQWp���

%XW�QRWH�WKDW�RQ�WKH�7LEHWDQ�VLGH�WKLV�LQYDULDEO\�UHVXOWV�LQ�D�URXQGHG��R��
DQG�QRW�LQ�D�7LE���X���3HUKDSV�WKLV�LV�FRPSDUDEOH�WR�WKH�VKLIW�WKDW�6RXWK�
&REOLQ� REVHUYHG� IRU� �DQJ� WR� �RQJ�� EXW� QRW� WR� �XQJ�� LQ� ODWH�PHGLDHYDO�
GLDOHFWV�RI�WKH�*DQVX�FRUULGRU��3HUKDSV�ZH�VKRXOG�YLVXDOLVH�WKLV�VHFRQG�
SKRQRORJLFDO�URXWH�HOVHZKHUH��DQG�QRW�LQ�QRUWK�ZHVWHUQ�&KLQD"�
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���7KH�VHFRQG�FKDUDFWHU�IRU�D�SRVVLEOH�ORDQ�IURP�&KLQHVH�UHPDLQV�HYHQ�
PRUH�XQFHUWDLQ��(YHQ�WKH�PRVW�OLNHO\�PDWFKHV�IRU�7LE��GUXQJ� LQ�J�\XQJ�
GUXQJ�� VXFK� DV�� � � �� � � �� RU� SHUKDSV� DOVR� � � �� DOO� DSSHDU�
SUREOHPDWLF� LQ� VRPH�ZD\�� 6WLOO��GHULYDWLRQ�RI�J�\XQJ�GUXQJ� IURP� ��
HYHQ� WKRXJK� LW� SRVHV�SUREOHPV� LQ� WKH� ODFN� RI� ELODELDO� FRORXULQJ� RI� LWV�
YRZHO�DQG�WKHUHIRUH�LV�QRW�GHHPHG�YHU\�OLNHO\��DOVR�FDQQRW�EH�UXOHG�RXW�
FRPSOHWHO\��:H�VKRXOG�QRWH� WKDW�ZKLOH� WKH� ULVH�RI�D� URXQGHG� �R�� LV� LQ�
VRPH� VLWXDWLRQV� DWWHVWHG� IRU� ODWHU� SHULRGV�� D� 7LE�� �X�� UHPDLQV� WHQXRXV�
DQG�K\SRWKHWLFDO��7KHUHIRUH��LI�ERUURZLQJ�IURP�&KLQHVH�LV�WHQDEOH�DW�DOO��
JLYHQ�WKH�DYDLODEOH�RSWLRQV��D�ORDQ�IURP ��WKURXJK��%D[WHU�� ª « UDQJ��
GMDQJ�VHHPV�WKH�PRVW�OLNHO\�VFHQDULR��%XW�LQ�DQ\�FDVH��ZH�ZRXOG�WKHQ�EH�
ORRNLQJ�DW�D�ORDQ�IURP�2OG�&KLQHVH�LQWR�3URWR�RU�(DUO\�27�UDWKHU�WKDQ�D�
ORDQ�IURP�VRPH�7DQJ�SHULRG�&KLQHVH�LQWR�HDUO\�OLWHUDU\�27��

0RUH� WH[WXDO� VXSSRUW� RQ� ERWK� VLGHV� ZRXOG� EH� QHHGHG� WR� FRQILUP�
DQ\WKLQJ�DW�WKLV�SRLQW��EXW�WKDW�ZRXOG�OHDG�WRR�IDU�EH\RQG�RXU�SUHVHQW�
FRQFHUQ�� ,� QRQHWKHOHVV� KRSH� WKDW� WKHVH� IHZ� QRWHV� PD\� LQVSLUH� PRUH�
WKRURXJK�DQG�PHWKRGLFDO�LQYHVWLJDWLRQV�E\�VSHFLDOLVWV��
�

��
�

�
�
�

�
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DFFRUGLQJ�WR�WKH�P'R�
GXV��0RQJ\DO�/KDVD\nV�%RQSR�E.D
�
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