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&KDLUPDQ¶V�3LFWXUHV�
5DGQRUVKLUH��FHQWUDO�:DOHV��LQ�WKH�VQRZ��7KH�UHVXOWV�RI�VSHFXODWLYH�DLUFUDIW�ERRNLQJV�PDGH�����GD\V�LQ�DGYDQFH�
RQ�WKH�SURPLVH�RI�ZLQWHU�VXQVKLQH�DUH�XVXDOO\�PHW�ZLWK�UDLQ�RQ�WKH�GD\��2Q����WK��1RYHPEHU�������OXFN�VKLQHG�RQ�
PH�LQVWHDG�DQG�,�IRXQG�P\VHOI�ZLWK�DQ�DLUFUDIW�DOO�GD\�RQ�WKH�ILUVW�PDMRU�VQRZIDOO�RI�ZLQWHU��0XFK�RI�VRXWK�FHQWUDO�
:DOHV� ZDV� ERXQG� LQ� IUHH]LQJ� IRJ�� EXW� WKLV� PDGH� IRU� VRPH� GUDPDWLF� SKRWRJUDSKV� DW� WKH� LQWHUIDFH� RQ� WKH�
5DGQRUVKLUH�FRPPRQV��ERWK�RQ�)XMLILOP�6��3UR��DQFLHQW�GLJLWDO���%\�WKH�QH[W�GD\�LW�KDG�DOO�YDQLVKHG��

&DVWHOO�7LQERHWK��/ODQEDGDUQ�)\Q\GG�����WK��1RYHPEHU�����������

<�*DHU��/ODQGGHZL�<VWUDGHQQL�����WK��1RYHPEHU�����������
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$$5*������
2XU�ILUVW�PHHWLQJ�RXWVLGH�%ULWDLQ�ZDV�D�VXFFHVV��
GHVSLWH� WKH� DGMDFHQW� GHPROLWLRQ� FODWWHU� DQG� D�
VRPHZKDW�HFKRH\�FRQIHUHQFH�URRP�LQ�WKH�2OG�
0LQW�LQ�FHQWUDO�0XQLFK���7KH�ZHDWKHU�UHPDLQHG�
JRRG�IRU�WKH�ILHOG�WULS�WR�.HOKHLP�ZKHUH��DIWHU�D�
EHHU�DQG�SLJ�EUHDNIDVW��ZH�ZHUH�DEOH�WR�FOLPE�D�
FRPPHPRUDWLYH� WRZHU�� VWUROO� DFURVV� DQ�
RSSLGXP�DQG�ERDW�DFURVV�WKH�'DQXEH�WR�D�KRPH��
EUHZLQJ�PRQDVWHU\���,W�ZDV�DJUHHG�DW�WKH�$*0�
WKDW�ZH�QHHGHG�WR�EHFRPH�PRUH�RI�D�(XURSHDQ�
RUJDQLVDWLRQ�DQG�WKH�ILUVW�VWHS�ZDV�WR�DEROLVK�WKH�
SRVW� RI� μFRQWLQHQWDO� FRUUHVSRQGHQW¶� DQG� WR�
HQFRXUDJH�SHRSOH�IURP�μWKH�PDLQODQG¶�WR�DSSO\�
IRU� FRPPLWWHH� SRVWV�� �:LWK� HPDLO� DOORZLQJ�XV�
LQVWDQW�FRPPXQLFDWLRQ�WKHUH�RXJKW�QRW�WR�EH�WRR�
PDQ\� SUREOHPV� ZLWK� VXFK� D� ZLGHVSUHDG�
FRPPLWWHH���+H�VDLG�KRSHIXOO\��

$$5*������
,V�LQ�/HXYHQ��%HOJLXP���$QG�ZH�SHUVXDGHG�WKH�
RUJDQLVHUV�WR�LQFOXGH�D�EUHZHU\�μILHOG¶�YLVLW�DV�
DQ�DOWHUQDWLYH�WR�DQRWKHU�PXVHXP��

-LP�3LFNHULQJ�
7KH�GHDWK�RI�-LP�3LFNHULQJ�RQ���2FWREHU������
EULQJV� FORVHU� WKH� HQG� RI� WKH� HUD� RI� DPDWHXU�
DUFKDHRORJLVW� DYLDWRU� SKRWRJUDSKHUV�� � ,� ILUVW�
HQFRXQWHUHG� -LP� LQ� WKH� ODWH� ����V� GXULQJ�P\�
WLPH� ZRUNLQJ� LQ� 5&+0(¶V� $LU� 3KRWR� 8QLW�
ZKHQ�KH�ZRXOG�EULQJ�LQ�D�EXQGOH�RI�HDFK�\HDU¶V�
SKRWRJUDSKV� WR� EH� DGGHG� WR� WKH� FROOHFWLRQ��
:RUN� DW� WKH� $38� ZDV� GLYLGHG� VR� WKDW� WKH�
DPDWHXUV� �3LFNHULQJ��%DNHU��%R\GHQ� DQG� ODWHU�
5LOH\��ZHUH�P\�UHVSRQVLELOLW\�DQG�WKLV�JDYH�PH�
WKH� FKDQFH� WR� WDON� WR� WKHP� GXULQJ� WKHLU�
RFFDVLRQDO� YLVLWV�� � $V� HYHU�� -LP� ZDV�
DJJUHVVLYHO\� DWWDFNLQJ� WKH� SURIHVVLRQDOV� IRU�
GRLQJ� HYHU\WKLQJ� ZURQJ� DQG� HVSHFLDOO\� IRU�
H[FDYDWLQJ�WLQ\�ELWV�RI�ZKDW��HYHQ�WKHQ��KH�ZDV�
FDOOLQJ� μRQH� YDVW� DUFKDHRORJLFDO� VLWH¶�� � 7KLV�
μYDVW�VLWH¶�ZDV�DSSDUHQW�WR�KLP�DV�D�UHVXOW�RI�KLV�
DLUERUQH� REVHUYDWLRQV� RYHU� SUHYLRXV� GHFDGHV�
DQG�PDNLQJ�JURXQG�DUFKDHRORJLVWV�DZDUH�RI� LW�
ZDV�WR�UHPDLQ�RQH�RI�KLV�OLIHORQJ�WKHPHV��

EHJLQQLQJ� DQG� HQG� RI� ZKDW� KH� FDOOHG� μDHULDO�
DUFKDHRORJ\¶� DQG� KH�ZDV� FRQWHQW� WR� μFODVVLI\¶�
VLWHV� DV� VLPSOH� W\SHV� �KHQJH�� OLQHDU� ERXQGDU\��
HWF��ZLWKRXW� DSSDUHQW� WKRXJKW� WR� WKHLU� FRQWH[W�
DQG�UHODWLRQVKLSV���+RZHYHU��KLV�ZRUN�GLG�EULQJ�
UHFRJQLWLRQ�RI�DW�OHDVW�WZR�LPSRUWDQW�WKLQJV��WKDW�
SDVW� VHWWOHPHQW� GLG� RFFXU� RQ� FOD\� VRLOV� DQG�
FRXOG� EH� GHWHFWHG� IURP� WKH� DLU�� DQG� WKDW� WKHUH�
VHHPHG� WR� EH� D� QHWZRUN� RI� OLQHDU� ERXQGDULHV�
RYHU� ODUJH� SDUWV� RI� WKH� (QJOLVK� PLGODQGV�� � ,�
ZRQ¶W� FRPPHQW� RQ� KLV� XQLTXH� VW\OH� RI�
SKRWRJUDSK\�RWKHU� WKDQ� WR� VD\� WKDW� GXULQJ�P\�
UHFHQW�H[DPLQDWLRQ�RI�SKRWRV�LQ�/LQFROQVKLUH�,�
ZDV� LPSUHVVHG� WR� ILQG� WKDW� -LP� ZDV� VWLOO�
SUDFWLVLQJ� KLV� DHULDO� SKRWRJUDSK\� LQ� ����� ±�
VHHNLQJ�SHUIHFWLRQ�LQWR�KLV���V���:H�GRQ¶W�NQRZ�
KRZ�PXFK�ZRUN�KH�GLG�ZLWK�KLV�SKRWRJUDSKV�RQ�
WKH�JURXQG�DV�KH�SXEOLVKHG�OLWWOH�DQG�KLV�μPDS¶�
RI� IHDWXUHV� SKRWRJUDSKHG� ZDV� D� PHQWDO� RQH��
'HVSLWH� WKLV� KH� LQVLVWHG� WKDW� KH�� DV� DHULDO�
SKRWRJUDSKHU��ZDV� WKH� GLVFRYHUHU� RI� HDFK� VLWH�
DQG� LQ� KLV� ODWHU� \HDUV� WKLV� REVHVVLRQ� DQG� KLV�
HIIRUWV� WR� FODLP� LQWHOOHFWXDO� FRS\ULJKW� RI� KLV�
SKRWRJUDSKV��LH�QR�RQH�HOVH�VKRXOG�EH�DOORZHG�
WR�LQWHUSUHW�WKHP��PD\�PDU�RXU�PHPRU\�RI�KLP��

'XULQJ�P\�VWXGHQW�GD\V�LQ�WKH�����V��-LP�ZDV�
D� IUHTXHQW� VRXUFH� RI� LQVSLUDWLRQ� DQG� ZH�
VRPHWLPHV� H[FKDQJHG� OHWWHUV� RQ� D� GDLO\� EDVLV�
ZKLOH�DLULQJ�SUREOHPV�RI�SRRU�WHDFKLQJ�DQG�KRZ�
WR�PDNH�RWKHUV�DZDUH�RI�WKH�SRWHQWLDO�RI�DHULDO�
SKRWRJUDSKV��-LP�ZRXOG�WDNH�DQ\�RSSRUWXQLW\�WR�
SUHVV�KRPH�KLV�SRLQWV��,�ZRQ¶W�VD\�μDUJXH¶��DQG�
ZDV� IDPLOLDU� WR�PDQ\�$$5*�PHPEHUV� LQ� WKLV�
UROH�� � (YHU\� GLVFLSOLQH� RU� VSHFLDOLW\� QHHGV� D�
GLVFRQWHQWHG�PHPEHU�WR�KHOS�NHHS�RWKHUV�IURP�
VWDJQDWLQJ�WRR�PXFK��DQG�-LP�WLUHOHVVO\�SOD\HG�
WKDW�SDUW��

-LP�SURYLGHG� WZR�FRQWULEXWLRQV� WR� $$5*QHZV�
ZKLFK�DUH�QRZ�DYDLODEOH�LQ�3')�YHUVLRQV�RQ�RXU�
ZHE�VLWH�� 5HDO�LQWHUSUHWDWLRQ���LQ�LVVXH����DQG�D�
WDSHG�FRQYHUVDWLRQ�RQ���$XJXVW������LQ�LVVXH����
%RWK�SURYLGH�D�WDVWH�RI�W\SLFDO�-LP��

2EOLTXH�SKRWRJUDSK\�
$�UHFHQW�SUHVV�UHOHDVH�DQQRXQFHG�WKDW�6LPPRQV�
$HURILOPV�ZHUH�DERXW�WR�FRPPHQFH�DQ�REOLTXH�
VXUYH\�RI�WKH�ZKROH�RI�WKH�8.���*(2�FRQQH[LRQ�

(GLWRULDO�

-LP�EHOLHYHG�WKDW�EHLQJ�LQ�WKH�DLU��REVHUYLQJ�DQG�
SKRWRJUDSKLQJ� DUFKDHRORJLFDO� VLWHV�� ZDV� WKH�
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8.��� 6HSWHPEHU� ������ ���� ZKLFK�� LI� GRQH� DW�
DSSURSULDWH� WLPHV� RI� \HDU�� PD\� UHFRUG� XVHIXO�
DUFKDHRORJLFDO� LQIRUPDWLRQ�� � )ROORZLQJ� WKH�
SUHGRPLQDQW� DWWLWXGH� WR� YHUWLFDO� SKRWRV� ,�
LPDJLQH� WKDW� LI� WKHVH� QHZ� SKRWRJUDSKV� IDLO� WR�
UHFRUG�DUFKDHRORJLFDO� LQIRUPDWLRQ�\RX¶OO�ZULWH�
RII�DOO�VSHFLHV�RI�REOLTXHV�DV�EHLQJ�RI�OLWWOH�XVH�
IRU�DHULDO�VXUYH\"��$QG�LI�QRW�WKHQ�ZK\�GR�LW�IRU�
YHUWLFDOV���"�

+HOVLQNL�DQG�5RPH�
,Q� ODWH� ����� DV� SDUW� RI� 0XVVRQ¶V� 7UDYHOOLQJ�
&LUFXV��ZH�UDQ�D�WZR�GD\�VHPLQDU�DQG�WKUHH�GD\�
SUDFWLFDO�ZRUNVKRS�LQ�+HOVLQNL�DQG�ODWHU�D�WZR��
GD\� PHHWLQJ� LQ� 5RPH�� � +HOVLQNL¶V� VHPLQDU�
KLJKOLJKW� ZDV� 'DYH� 0DF/HRG¶V� SUHVHQWDWLRQ�
DERXW� IO\LQJ� DQG� REOLTXH� SKRWRJUDSK\�� �0RUH�
FRPPHQW�LV�HOVHZKHUH�LQ�WKLV�LVVXH���2QH�RI�WKH�
DLPV�RI�WKH�5RPH�PHHWLQJ�ZDV�WR�JHW�WKH�ORFDOV�
WDONLQJ� WR�RQH� DQRWKHU�� �$OPRVW� WKH�RQO\� WLPH�
WKDW� KDSSHQHG� ZDV� ZKHQ� ,� QHDUO\� FDXVHG� DQ�
LQWHUQDWLRQDO� LQFLGHQW� E\� DVNLQJ� ZK\� ,WDOLDQ�
LQWHUSUHWHU�PDSSHUV�GLGQ¶W�XVH�GLIIHUHQW�FRORXUV�
WR� VKRZ� GLIIHUHQW� W\SHV� RI� IHDWXUH� RQ� WKHLU�
RWKHUZLVH�JRRG�PDSV�� �6XEMHFW�WR�SUREOHPV�RI�
WUDQVODWLRQ� WKH� DQVZHU� VHHPHG� WR�EH�� ł:H�GR��
:H� XVH� GLIIHUHQW� VKDGHV� RI� UHG�´� �$SSDUHQWO\�
IHDWXUH�W\SHV�DUH�IODJJHG�ZKHQ�FOLFNLQJ�LQ�*,6�
±�EXW�WKDW¶V�QRW�PXFK�KHOS�WR�YLHZHUV�RI�VOLGHV��

$$5*�&OD\�'D\�
$QRWKHU� GDWH� IRU� \RXU� GLDU\� LV� ��� 1RYHPEHU�
����� ZKHQ� ZH� KRSH� WR� EH� KRVWLQJ� D� RQH�GD\�
PHHWLQJ�LQ�FROODERUDWLRQ�ZLWK�WKH�8QLYHUVLW\�RI�
/HLFHVWHU�� � 7KLV� GD\� LV� SDUWO\� WR� DOOHYLDWH� DQ\�
DQQR\DQFH�WKDW�PD\�DULVH�EHFDXVH�ZH�ZLOO�KDYH�
KHOG�WZR�DQQXDO�PHHWLQJV�RXWVLGH�%ULWDLQ���6R�,�
KRSH� WR� VHH�PDQ\� RI� \RX� WKHUH�� �'HWDLOV� ±� RU�
WKRVH�WKDW�FXUUHQWO\�H[LVW�±�DUH�HOVHZKHUH�LQ�WKLV�
LVVXH��

0DOPLQ�$LUSRUW�
6RPH� RI� XV� ZKR� ZHUH� RQ� WKH� &XOWXUH� �����
WHDFKLQJ�ZHHN�LQ�+HOVLQNL�VSHQW�D�IHZ�KRXUV�DW�
QHDUE\�0DOPLQ� $LUSRUW� ±� RQH� RI� WKH� ZRUOG¶V�
HDUOLHVW�LQWHUQDWLRQDO�DLUSRUWV�DQG�QRZ�D�WKULYLQJ�
KXE�RI�WUDLQLQJ�DQG�JHQHUDO�DYLDWLRQ���,W�LV�QRZ�
XQGHU�WKUHDW�EHFDXVH�GHYHORSHUV�WKLQN�LW�ZRXOG�
PDNH�D�QLFH�KRXVLQJ�HVWDWH��ZKLFK�LV�LQWHUHVWLQJ�
LQ�YLHZ�RI�WKH�IDFW�WKDW�WKH�ODQG�ZDV�RULJLQDOO\�
DOORFDWHG� IRU� DLUILHOG� FRQVWUXFWLRQ� EHFDXVH� LW�
ZDV�WRR�VZDPS\�DQG�XQVXLWDEOH�IRU�KRXVLQJ«��
7KHUH�LV�DQ�DFWLYH�SUHVHUYDWLRQ�JURXS��HDJHU�WR�

VDYH� WKH� FLUFXODU� ����V� FRQWURO� EXLOGLQJ� DQG�
K�DQJDUV�� �'HWDLOV�FDQ�EH� IRXQG� �LQ�(QJOLVK��DW�
ZZZ�SHODVWDPDOPL�RUJ�HQ�

$$5*�RQ�%%&�5DGLR���
:HOO�� QRW� UHDOO\�� EXW� %HFF\� -RQHV� DQG�.HQQ\�
%URSK\� VKDUHG� ���PLQXWHV�ZLWK� DQ� DUW\� DHULDO�
SKRWRJUDSKHU�DQG�D�VN\GLYHU�LQ� ([FHVV�%DJJDJH�
EURDGFDVW�RQ����-DQXDU\��������7KHLU�SDUW�ZDV�
DQ� H[FHOOHQW� SUHVHQWDWLRQ� RI� WKH� FKDQJH� LQ�
NQRZOHGJH� WKDW� DHULDO� VXUYH\� KDV� PDGH� WR�
JURXQG�EDVHG� DUFKDHRORJ\� ZLWK� H[DPSOHV� LQ�
5RPDQ� 6FRWODQG�� � 5HFHQW� H[SDQVLRQ� RI� DHULDO�
DFWLYLW\� LQ� (XURSH� ZDV� PHQWLRQHG� DV� ZDV�
$$5*� �LQ� ZRUGV�� DQG� .HQQ\� VSRNH� EULHIO\�
DERXW� IO\LQJ� DV� DQ� REVHUYHU� WR� WDNH� REOLTXHV�
LQFOXGLQJ� WKH� PHPRUDEOH� SKUDVH� WKDW� ZHQW�
VRPHWKLQJ�OLNH��ł«LW¶V�QRW�YHU\�HIILFLHQW�EXW�LW¶V�
ZKDW�ZH�GR� �́

3DVW�
,Q�FDVH�DQ\�RI�\RX�PLVVHG�WKH�VPDOO�SULQW�LQ�WKH�
ODVW� LVVXH�� $$5*QHZV� ����� DUH� QRZ�
GRZQORDGDEOH� WR� DQ\RQH� E\� YLVLWLQJ� RXU�
KRPHSDJH���:H�LQWHQG�WR�NHHS�WRSSLQJ�XS�WKLV�
VWRUH� DQG� KRSH� WKDW� LW� PD\� KHOS� EURDGHQ�
DZDUHQHVV�RI�XVHV�RI�DHULDO�SKRWRV��

$QG� WKLQNLQJ�RI� WKH� ODVW� LVVXH«�VRPH�RI� \RX�
�PRVWO\�WKRVH�DW�0XQLFK��PD\�KDYH�UHFHLYHG�D�
SRRUO\�SULQWHG�FRS\�ZLWK�WKLQ�RU�PLVVLQJ�EDQGV�
RQ� VRPH� SDJHV�� � ,� KDYH� VRPH� EHWWHU�TXDOLW\�
UHSULQWV� WKDW� FDQ� EH� \RXUV� IRU� WKH� SULFH� RI�
SRVWDJH��

)XWXUH�RI� "�
5HFHQW�HPDLO�GLVFXVVLRQ�SOXV�VRPH�WDON�GXULQJ�
D� FRPPLWWHH� PHHWLQJ� FRQFHUQHG� WKH� IXWXUH� RI�
$$5*QHZV����,W�ZDV�VXJJHVWHG�WKDW�LQ�LWV�SUHVHQW�
IRUPDW� $$5*QHZV�� ORRNV� ROG�IDVKLRQHG� DQG� LV�
DV�VFUXII\�DV�LWV�HGLWRU���:KDW�FDQ�EH�GRQH�WR�WDUW�
LW� XS� ±� LI� WKDW¶V� QHFHVVDU\� ±� RWKHU� WKDQ�
VRPHWKLQJ�OLNH�WKLV�LVVXH¶V�FRYHU"��'R�ZH�VSOLW�
SXEOLFDWLRQ� LQWR� D� QHZVOHWWHU� �SUREDEO\� GLJLWDO�
EXW�UHWDLQLQJ�WKH���PRQWKO\�IUHTXHQF\��DQG�DQ�
DQQXDO� μMRXUQDO¶�� RU� GR� ZH� JR� WRWDOO\� GLJLWDO"�
:H�ZHUH� LQFRQFOXVLYH� ±� DQG� WKLQN�ZH� VKRXOG�
WDNH�PHPEHUV¶�FRPPHQWV��LI�DQ\��LQWR�DFFRXQW��
0\� RZQ� YLHZ� LV� WKDW� WKH� VFUXIILQHVV� GRHVQ¶W�
PDWWHU�EHFDXVH� $$5*QHZV� LV�D� QHZVOHWWHU��IRU�D�
UHVHDUFK�JURXS� LQ�ZKLFK�ZH�FDQ�SXEOLVK�ZKDW�
ZH�ZDQW�ZLWKRXW�IHDU�RI�DFDGHPLF�ULGLFXOH�DQG�
WR� HQFRXUDJH� GLVFXVVLRQ� DPRQJ� RXU� VPDOO�
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PHPEHUVKLS��PRUH�RU�OHVV�'DYLG�:LOVRQ��SHUV�
FRPP��� �2WKHUV�ZRXOG�SUHIHU�VRPHWKLQJ�PRUH�
JORVV\� �DQG� SUREDEO\� IXOO� RI� DHULDO� SKRWRV�«�
\DZQ�� WKDW� PDJLFDOO\� PD\� UHDFK� D� ZLGHU�
UHDGHUVKLS�DQG�FRQYLQFH�WKHP�WKDW�DHULDO�VXUYH\�
LV� WKH� ZD\� WR� JR�� � 6KRXOG� ZH� WXUQ� IURP� D�
5HVHDUFK�*URXS��$$5*��WR�D�6RFLHW\��$$6"���
DQG�DFFHSW�WKDW�DQ\�FKDQJH�OLNHO\�WR�UHVXOW�LQ�D�
VLJQLILFDQW�LQFUHDVH�LQ�PHPEHUVKLS"�

$W� SUHVHQW� SULQWLQJ� DQG� SRVWLQJ� $$5*QHZV�
WDNHV� PRVW� RI� WKH� DQQXDO� VXEVFULSWLRQ� VR� DQ\�
LPSURYHPHQW�LQ�TXDOLW\��FRVPHWLF�RU�RWKHUZLVH��
ZLOO� PHDQ� KLJKHU� VXEVFULSWLRQV�� � 7DONLQJ� WR�
SULQWHUV� UHFHQWO\� LW� VHHPV� WKDW� WKHUH� ZLOO� EH�
VRPH�� EXW� OLWWOH�� GLVFHUQLEOH� LPSURYHPHQW� LQ�
SLFWXUH� TXDOLW\� MXVW� E\� XVLQJ� D� JORVVLHU� SDSHU��
7KH� SULQWLQJ� SURFHVV� ZLOO� EH� VLPLODU� �LH� VWLOO�
;HUR[�EDVHG��EXW�JORVVLHU�SDSHU�VKRXOG�UHWDLQ�D�
ZLGHU� WRQDO� UDQJH� DQG� PRUH� GHWDLO�� � )RU� VWLOO�
PRUH�FRVW�ZH�PD\�EH�DEOH�WR�XVH�FRORXU�±�ZKLFK�
ZLOO� EH�XVHIXO� IRU�PDSV�DQG�*,6� VFUHHQ�JUDEV�
WKDW�DUH�OLNHO\�WR�EHFRPH�PRUH�FRPPRQ��

$� GLJLWDO� QHZVOHWWHU� ZLOO� OHW� XV� XVH� FRORXU�
DQ\ZKHUH�DV�DSSURSULDWH���3ULQWHG�FRSLHV�FRXOG�
EH�PDGH��SHUKDSV��IRU�WKH�KDQGIXO�RI�PHPEHUV�
ZKR�VHHP�WR�KDYH�QR�LQWHUQHW�FRQQHFWLRQ���&RVW�
�DW�SUHVHQW��ZRXOG�EH�FORVH�WR�]HUR�WKDQNV�WR�QR�
HGLWRULDO� FRVWV� DQG� IUHH� XVH� RI� 9LHQQD�
8QLYHUVLW\¶V�VHUYHU�±�VR�RXU�VXEVFULSWLRQV�FRXOG�
JR�LQWR�VRPHWKLQJ�OLNH�DQ�$$5*�UHVHDUFK�IXQG��
+RZHYHU�� HYHQ� LI� ZH� XVH� D� PHPEHUV¶� DFFHVV�
FRGH�� LW� PD\� OHDG� WR� D� GURS� LQ� PHPEHUVKLS�
EHFDXVH�� DV� &LQ]LD� VDLG�� WKHUH� ZLOO� EH� RQH�
PHPEHU� LQ�,WDO\�ZKR�ZLOO�JLYH�KHU�FRGH� WR�DOO�
RWKHU�,WDOLDQV��

<RXU�YLHZV�RQ�WKLV�PD\�EH�ZHOFRPHG�DQG�ZH�
KRSH� WKDW� 7RE\� FDQ� VFKHGXOH� WLPH� LQWR� WKH�
6HSWHPEHU�$*0�IRU�GLVFXVVLRQ��

7KLV�LVVXH�
%\� FRLQFLGHQFH�� EXW� ZLWK� FXQQLQJ� HGLWRULDO�
SODFLQJ��ZH�VSDQ�����\HDUV�RI�UHPRWH�VHQVLQJ�LQ�
���SDJHV���(YHU\RQH�LV��RU�PRVW�RI�XV�DUH��IHG�
XS� ZLWK� VHHLQJ� WKRVH� WZR� ����� 6WRQHKHQJH�
SKRWRV�LQ�HYHU\�OHFWXUH�DQG�0DUW\Q�%DUEHU�KDV�
GRQH� VRPH� UHVHDUFK� WR� WU\� WR� ILQG� RXW� LI� WKH\�
UHDOO\�ZHUH�WKH�ILUVW���+H¶V�XQHDUWKHG�D�VSOHQGLG�
EORNH�EXW�LV�VWLOO�VHDUFKLQJ�WR�VHH�LI�DQ\�RI�KLV�
RULJLQDO�QHJV�RU�SKRWRV�VXUYLYH���$IWHU�WKDW�.DUO�
5\DYHF� GHPRQVWUDWHV� KRZ� PXFK� LQIRUPDWLRQ�

KDV� EHHQ� JOHDQHG� IURP� 4XLFN%LUG� LPDJHV� DV�
SDUW� RI� KLV� UHVHDUFK� LQ� 7LEHW�� �.HHSLQJ� LQ� WKH�
SUHVHQW��,UZLQ�6FROODU�KDV�SURGXFHG�D�YHU\�QHDW�
IUHHZDUH� SURJUDP� IRU� FRUUHFWLQJ� UDGLDO�
GLVWRUWLRQ� IURP� GLJLWDO� LPDJHV�� � 7KDW� LV� KLV�
GHYHORSPHQW� RI� VRIWZDUH� ZULWWHQ� E\� 7KRPDV�
1LHPDQQ� ZKRVH� RZQ� ZHE� VLWH� �KWWS����
HSDSHUSUHVV�FRP�� LQFOXGHV� D� ORW� RI� XVHIXO�
FRPPHQW� RQ� PDQLSXODWLRQ� RI� GLJLWDO�
SKRWRJUDSKV���5HPDLQLQJ�ZLWK�FRPSXWHUV��RYHU�
&KULVWPDV� ,� IRXQG� 5&$+06¶V� 3KRWRILQGHU�
ZHE�VLWH�DQG�ZDV�VXIILFLHQWO\�LPSUHVVHG�E\�LWV�
HDVH� RI� DFFHVV� WKDW� ,�ZURWH� WR� WHOO� WKHP�� � 7KH�
QRWH�E\�3HWHU�0F.HDJXH�LV�WKH�UHVXOW���$LU�SKRWR�
OLEUDULHV�VWLOO�ZDLWLQJ�WR�JHW�RQ�OLQH��RU�ZDQWLQJ�
D�PRUH�HIILFLHQW�V\VWHP��VKRXOG�WDNH�QRWH�RI�WKH�
NLQG�RIIHU� LQ�KLV� ILQDO� SDUDJUDSK�� �$PRQJ� WKH�
RWKHU� ELWV� DQG� SLHFHV� DUH� WZR� FRQIHUHQFH�
UHYLHZV� FRYHULQJ� HYHQWV� LQ� *ODVJRZ� DQG�
%HLMLQJ�� �5HDGLQJ�WKH�%HLMLQJ�SLHFH�FRQILUPHG�
VRPH�RI�P\�UHFHQW�WKLQNLQJ�WKDW�ZH�KDYH�EHHQ�
OHIW�EHKLQG���7KH�μZH¶�EHLQJ�WKRVH�ZKR�FRQWLQXH�
WR� SUHDFK� WKDW� ORZ�DOWLWXGH� IO\LQJ�� REVHUYLQJ�
DQG� WKHQ� SKRWRJUDSKLQJ� LV� D� VHQVLEOH� ZD\� WR�
XQGHUWDNH� DUFKDHRORJLFDO� VXUYH\�� � :ORGHN¶V�
UHSRUW� PDGH� PH� ZRQGHU� MXVW� ZKR� RI� WKH�
(XURSHDQV�KDV�WKH�H[SHULHQFH�DQG�H[SHUWLVH�WR�
FRQWULEXWH� XVHIXOO\� WR� %HLMLQJ¶V� SURSRVHG�
ZRUNLQJ� JURXS�� � 3UREDEO\� QR� FXUUHQW� $$5*�
PHPEHU�RWKHU�WKDQ�0DUWLQ�)RZOHU«"���:KLFK�
SXWV� XV� RQFH� DJDLQ� LQ� WKH� LQWHUHVWLQJ� LI�
HPEDUUDVVLQJ�SRVLWLRQ�WKDW�μDPDWHXUV¶�DUH�GRLQJ�
WKH�ZRUN� DQG� UHVHDUFK� WKDW� UHDOO\� RXJKW� WR� EH�
GRQH��RU�GRQH�DV�ZHOO��E\�SURIHVVLRQDOV���,W�LV�RI�
OLWWOH� VXUSULVH� WKHQ� WKDW� WKH� VHVVLRQ� GLVFXVVLQJ�
DVSHFWV�RI�DHULDO�VXUYH\�DW�*ODVJRZ�DSSHDUV�QRW�
WR�KDYH�EHHQ�DWWHQGHG�E\�UHDO�DUFKDHRORJLVWV"�

:LWK�WKDW�SOXV�RIILFLDO�ELWV�DQG�SLHFHV�WKLV�LVVXH�
ZDV�LQ�GDQJHU�RI�EHFRPLQJ�WRR�EORDWHG�VR�,¶YH�
VFDWWHUHG� &URSPDUNV�� LQ� SODFHV� DQG� RPLWWHG�
%RRNV��� � �7KH�RQO\�FRQWHQGHU�IRU�WKH�ODWWHU�ZDV�
.HQQHG\� DQG� %HZOH\¶V� $QFLHQW� -RUGDQ� IURP�
WKH� $LU�� ZKLFK� ,� LPDJLQH� WKDW� \RX� DOO� ERXJKW�
IROORZLQJ�WKH�RIIHU�LQ�WKH�ODVW�LVVXH«�
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&KDLUPDQ¶V�3LHFH�

7RE\�'ULYHU�

,W�ZDV�JRRG�WKDW�VR�PDQ\�PHPEHUV�ZHUH�DEOH�WR�DWWHQG�ODVW�\HDU¶V�DQQXDO�FRQIHUHQFH�LQ�0X��
QLFK��D�ELJ�WHVW�IRU�WKH�UHVHDUFK�JURXS�QRW�OHDVW�EHFDXVH�RI�WKH�XQIRUWXQDWH��DQG�XQDYRLGDEOH��
FODVK�ZLWK�WKH�DQQXDO�(XURSHDQ�$VVRFLDWLRQ�RI�$UFKDHRORJLVW¶V�FRQIHUHQFH�LQ�/\RQ��'HVSLWH�
WKLV�QHDUO\����GHOHJDWHV�ZHUH�WKHUH��WHVWDPHQW�SHUKDSV�WR�WKH�HIIHFWLYHQHVV�RI�D�PRUH�FHQWUDO�
(XURSHDQ�YHQXH�WKDQ�VLPSO\�WKH�8.��DQG�DOVR�WR�WKH�DWWHQGDQFH�RI�ORWV�RI�QHZ�IDFHV�IURP�
RWKHU�DVVRFLDWHG�GLVFLSOLQHV��WKH�FRQIHUHQFH�ZDV�UDWKHU�LQGXOJHQWO\�UHYLHZHG�E\�P\VHOI�LQ�WKH�
��UG��QHZVOHWWHU�RI�WKH�,QWHUQDWLRQDO�6RFLHW\�IRU�$UFKDHRORJLFDO�3URVSHFWLRQ���7KLV�\HDU�ZH�DUH�
UHVSRQGLQJ�WR�WKH�NLQG�LQYLWDWLRQ�RI�WKH�8QLYHUVLW\�RI�/HXYHQ��%HOJLXP�DQG�DSSHDU�WR�KDYH�D�
IRXQG�D�μJDS¶�LQ�6HSWHPEHU�EHWZHHQ�WKH�($$�DQG�WKH�,6$3�FRQIHUHQFHV��7KH�FDOO�IRU�SDSHUV�
LV�WR�EH�IRXQG�HOVHZKHUH�LQ� $$5*QHZV��DQG�,�HQFRXUDJH�PHPEHUV�WR�FRPH�DQG�WDON��HYHQ�LI�LW�
LV�MXVW�D����PLQXWH�XSGDWH�RI�WKLQJV�\RX�KDYH�VHHQ�RU�SURMHFWV�LQ�SURJUHVV��7KH�VHVVLRQ�WLWOHV�
DUH�SURYLVLRQDO��DQG�ZLOO�EH�HDVLO\�RYHUWXUQHG�LI�GLIIHUHQW�WKHPHV�DUH�VXEPLWWHG�IRU�GLVFXVVLRQ��

,�DP�DOVR�SOHDVHG�WKDW�DHULDO�PDWWHUV�DUH�EHLQJ�VR�ZHOFRPHG�E\�WKH�,6$3�DV�SDUW�RI�WKHLU�RQ��
OLQH�QHZVOHWWHUV�DQG�PHHWLQJV��,I�FRRSHUDWLRQ�DQG�LQWHJUDWLRQ�EHWZHHQ�RXU�WZR�UHVHDUFK�JURXSV�
FRQWLQXHV�WR�VWUHQJWKHQ�LQ�WKLV�YHLQ�,�WKLQN�WKH�UHVHDUFK�ZRUOG�RI�UHPRWH�VHQVLQJ�LQ�JHQHUDO��EH�
LW�DHULDO�RU�JURXQG��ZLOO�EH�DOO�WKH�PRUH�UREXVW��

$W�D�UHFHQW�$$5*�FRPPLWWHH�PHHWLQJ�ZH�GLVFXVVHG�WKH�ZKROH�EUHDGWK�RI�FRPSRVLWLRQ�RI�WKH�
FRPPLWWHH��WKH�SUHVHQW�PDMRULW\�RI�ZKRP�DUH�UHVLGHQW�LQ�WKH�8.��SHUSHWXDWLQJ�D�ORQJ�VWDQGLQJ�
VLWXDWLRQ���7KLV�IROORZV�RQ�IURP�FRQFHUQV�UDLVHG�E\�PHPEHUV�DW�WKH�UHFHQW�FRQIHUHQFH��DQG�LW�
KDV�WR�EH�VDLG�WKDW�WKH�EUHDGWK�RI�PHPEHUVKLS�DFURVV�$$5*�LV�XQGHUUHSUHVHQWHG�LQ�WKH�PDNH�
XS�RI�WKH�FRPPLWWHH��7KH�RQO\�JRRG�WKLQJ�DERXW�WKLV�WR�GDWH�LV�WKDW�LW�KDV�QHYHU�HIIHFWHG�WKH�
GHFLVLRQV�PDGH� RQ� EHKDOI� RI� WKH� JURXS� E\� WKH� FRPPLWWHH�� RU� LQGHHG� DGYHUVHO\� HIIHFWHG�
$$5*¶V�DFWLYLWLHV�LQ�(XURSH��+RZHYHU��LW�LV�KLJK�WLPH�WKDW�WKH�UDWKHU�VKDGRZ\�SURFHVV�RI�
QRPLQDWLRQ�DQG�HOHFWLRQ�WR�FRPPLWWHH�EH�PDGH�DV�RSHQ�DV�SRVVLEOH��DQG�IRU�WKLV�UHDVRQ�\RX�
ZLOO�VHH�WKH�ILUVW�μDGYHUW¶�IRU�WKH�FRPPLWWHH�SRVWV�LQ�WKLV�FXUUHQW�LVVXH��SDJH������2XU�FRQVWLWX��
WLRQ�UXOHV�WKDW�SRVWV�PXVW�EH�DYDLODEOH�IRU�UH�HOHFWLRQ�HYHU\�\HDU��HYHQ�WKRXJK�WKH�WHQXUH�RI�
HDFK�LV�XVXDOO\�IRU���\HDUV��,�KRSH�WKHUH�ZLOO�EH�VRPH�XQGLVFRYHUHG��RU�HYHQ�GLVFRYHUHG��WDOHQW�
LQ�WKH�$$5*�UDQNV�DQG�ZH�PD\�EHJLQ�WR�ZLGHQ�RXW�SDUWLFLSDWLRQ�LQ�WKH�UXQQLQJ�RI�$$5*��

$$5*������ILHOG�WULS��SKRWR�‹� %/)'��
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��&$//�)25�3$3(56���
,QWHUQDWLRQDO�DHULDO�DUFKDHRORJ\�FRQIHUHQFH�

$$5*������/(89(1�
6XQGD\���WK�WR�:HGQHVGD\����VW��6HSWHPEHU������

'HSW��$UFKDHRORJ\�DQG�$UW�+LVWRU\�
8QLYHUVLW\�RI�/HXYHQ��.�8��/HXYHQ��

/(89(1��%HOJLXP�

$GGUHVV�IRU�FRQIHUHQFH�FRUUHVSRQGHQFH��
7RE\�'ULYHU��

&KDLUPDQ��$HULDO�$UFKDHRORJ\�5HVHDUFK�*URXS��$$5*��
5R\DO�&RPPLVVLRQ�RQ�WKH�$QFLHQW�DQG�+LVWRULFDO�0RQXPHQWV�RI�:DOHV��

&URZQ�%XLOGLQJ��3ODV�&UXJ��
$EHU\VWZ\WK��&HUHGLJLRQ��6<����1-��8.��

7HO�������������������
(PDLO�� WRE\�GULYHU#UFDKPZ�RUJ�XN�

���3DSHUV�DQG�SRVWHUV�DUH�LQYLWHG�IRU�ERWK�FRQIHUHQFH�GD\V����
�������������������������������������������������������������������������
0RQGD\�6HSWHPEHU����WK���&RQIHUHQFH�'D\�����

·� ,QWHUSUHWLQJ�WKH�5RPDQ�ODQGVFDSHV�RI�(XURSH�IURP�WKH�DLU�
·� $HULDO�DUFKDHRORJ\�SURMHFWV��LVVXHV��DVSLUDWLRQV�DQG�UHVXOWV�

·� ,QIRUPDO�HYHQLQJ�VHVVLRQ�IRU�VKRUW�SUHVHQWDWLRQV�RI�ZRUN�DQG�UHVXOWV�

7XHVGD\�6HSWHPEHU����WK���&RQIHUHQFH�'D\�����
·� $HULDO�DUFKDHRORJ\�RQ�WKH�HGJH��ODNHV��FRDVWV��LVODQGV�DQG�PRXQWDLQV�

·� :DUWLPH�DQG�PLOLWDU\�ODQGVFDSHV��DUFKLYHV��VXUYH\�DQG�UHPRWH�VHQVLQJ�
·� $HULDO�$UFKLYHV���SUHVHUYLQJ�WKH�SDVW�IRU�WKH�IXWXUH�
·� 0DQDJLQJ�DUFKDHRORJ\�LQ�DJULFXOWXUDO�ODQGVFDSHV�

:HGQHVGD\�6HSWHPEHU����VW���&RQIHUHQFH�'D\���
·� $OO�GD\�ILHOG�WULS�WR�7RQJHUHQ��WKH�+HVED\H�UHJLRQ�DQG�EUHZHU\�DW�+RHJDDUGHQ��

1RWH��WKHVH�VHVVLRQ�WLWOHV�DUH�SURYLVLRQDO��$OO�SDSHUV�ZHOFRPHG��
2IIHUV�IRU�RUDO�SDSHUV�RI����PLQXWHV�GXUDWLRQ��PD[���DQG�SRVWHU�SUHVHQWDWLRQV��DUH�LQYLWHG�IRU�

WKH�WZR�FRQIHUHQFH�GD\V��&ORVLQJ�GDWH�IRU�DEVWUDFWV�LV����WK��$SULO�������

)RU�IXOO�VXEPLVVLRQ�JXLGHOLQHV���RWKHU�GHWDLOV�SOHDVH�YLVLW�WKH�
$HULDO�$UFKDHRORJ\�5HVHDUFK�*URXS�ZHEVLWH��KWWS���DDUJ�XQLYLH�DF�DW��
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&XOWXUH�������+HOVLQNL��2FWREHU������

+(6$$��WKH�+HOVLQNL�6\PSRVLXP�RQ�$HULDO�$UFKDHRORJ\��ZDV�WKH�ILUVW�HYHQW�RUJDQLVHG�XQGHU�
WKH�FXUUHQW�&XOWXUH������IXQGLQJ�DQG�GUHZ�WRJHWKHU�VRPH����SDUWLFLSDQWV�IURP�DW�OHDVW�QLQH�
%DOWLF�FRXQWULHV�SOXV�WKH�XVXDO�FURZG�RI�8.�YLVLWLQJ�VSHDNHUV���7RSLFV�GLVFXVVHG�GXULQJ�WKH�
WZR�GD\V�LQFOXGHG�IO\LQJ�IRU�KHULWDJH�VXUYH\��XVHV�RI�SKRWRJUDSKV�DQG�RWKHU�LPDJHU\�DQG�PDS��
SLQJ�DQG�LWV�XVHV���:H�ZHUH�DOVR�WROG�DERXW�WKH�GLIIHUHQW�OHYHOV�RI�DHULDO�ZRUN�WKDW�KDG�EHHQ�
XQGHUWDNHQ�LQ�WKH�SDUWLFLSDWLQJ�FRXQWULHV���7KHVH�UDQJHG�IURP�XVH�RI�D�PLFUROLJKW�WR�SKRWR��
JUDSK�D�VXEPHUJHG�ODNH�YLOODJH�LQ�(VWRQLD�WR�DQDO\VLV�RI�ROG�YHUWLFDOV�LQ�'HQPDUN�DV�ZHOO�DV�
WKH�FXUUHQW�REOLTXH�SKRWRJUDSK\�SURJUDPPH��VHH�/LV�+HOOHV�2OHVHQ�� $$5*QHZV�������

$�WKUHH�GD\�ZRUNVKRS�IROORZHG�DQG�ZDV�DWWHQGHG�E\����V\PSRVLXP�SDUWLFLSDQWV���$IWHU�D�GD\�
LQ�FODVV�ZH�PRYHG�WR�D�ODYLVK�FRPSXWHU�URRP�LQ�WKH�8QLYHUVLW\�RI�+HOVLQNL�ZKHUH�$LU3KRWR�
ZDV�XVHG�WR�WUDQVIRUP�H[DPSOHV�EURXJKW�E\�WKH�VWXGHQWV���&RQVLGHUDEOH�SURJUHVV�ZDV�PDGH�
DOORZLQJ�μYROXQWHHUV¶�IURP�PRVW�QDWLRQV�WR�PDNH�VKRUW�SUHVHQWDWLRQV�RI�WKHLU�ZRUN�RQ�WKH�ILQDO�
DIWHUQRRQ���:LWKRXW�WKH�GLVWUDFWLRQ�RI�D�SDUDOOHO�IO\LQJ�SURJUDP�WKH�SDUWLFLSDQWV�UHDOLVHG�WKDW�
ZH�KDG�WDXJKW�WKHP�VRPHWKLQJ�SUDFWLFDO�WKH\�FRXOG�GR�ZLWK�PLQLPDO�H[SHQVH���+RZHYHU��LW�
ZDV�LQWHUHVWLQJ�WR�VHH�WKDW�E\�ZRUNLQJ�RQ�H[LVWLQJ�DLU�SKRWRV�PDQ\�RI�WKH�VWXGHQWV�VDLG�WKDW�
WKH\�KDG�OHDUQHG�ZKDW�ZDV�UHTXLUHG�WR�WDNH�EHWWHU��PRUH�XVHIXO��SKRWRV�±�DQG�WKH\�ZHUH�NHHQ�
WR�SXW�WKLV�WR�WKH�WHVW�EDFN�LQ�WKHLU�KRPH�FRXQWULHV��

7KDQNV�JR�WR�WKH�RUJDQLVHUV�IRU�DQ�H[WUHPHO\�VPRRWK�UXQQLQJ�ZHHN��+HQULN�+DJJUHQ��.DWUL�
.RLVWLQHQ��0LND�/DYHQWR��0DULDQQD�1LXNNDQHQ��.DULP�3HOWRQHQ�DQG�HVSHFLDOO\�1LQH�+HLVND�
ZKR�ZDV�LQXQGDWHG�ZLWK�HPDLOV�EHIRUH�+(6$$��FRQWLQXHG�WR�VPLOH�WKURXJKRXW�RXU�WLPH�WKHUH�
DQG�OHG�XV�WKURXJK�D�UDQJH�RI�H[WUD�PXUDO�DFWLYLWLHV�LQ�+HOVLQNL��

:H�HYHQ�PDQDJHG�WR�JHW�&KULV�ORRNLQJ�DW�SKRWRV�±�
EXW�KH�ZHQW�KRPH�EHIRUH�WKH�UHDO�ZRUN�VWDUWHG��

$QG� ZH� UHDOO\� GLG� PHDQ� LW� ZKHQ� ZH� VDLG� WKH�
VWXGHQWV�ZRUNHG�KDUG���>6RUU\�/HD@�
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:LWK�WKH�����WK� DQQLYHUVDU\�DSSURDFKLQJ�RI�ZKDW�
DUH�UHJDUGHG�DV�WKH�ILUVW�DHULDO�SKRWRJUDSKV�RI�D�
%ULWLVK�DUFKDHRORJLFDO�PRQXPHQW�±�/W�6KDUSH¶V�
IDPRXV������VKRWV�RI�6WRQHKHQJH�IURP�DQ�DUP\�
EDOORRQ� �&ODSSHU� ������ ±� LW� VHHPHG� D� XVHIXO�
H[HUFLVH� WR� WU\� DQG� GHWHUPLQH� ZKHWKHU� WKHVH�
ZHUH� LQGHHG� WKH� ILUVW�� ,W� GLGQ¶W� WDNH� ORQJ� WR�
GLVFRYHU�WKDW�WKHUH�KDG�EHHQ�DW�OHDVW�RQH�SUHYL��
RXV�DWWHPSW��UHJDUGHG�DV�XQVXFFHVVIXO��WR�SKRWR��
JUDSK�6WRQHKHQJH�IURP�D�EDOORRQ��&KULVWRSKHU�
&KLSSLQGDOH¶V� 6WRQHKHQJH�&RPSOHWH��QRWHG�WKDW�
ł$V�HDUO\�DV�WKH�VXPPHU�RI�������WKH�5HY��-RKQ�
%DFRQ� KDG� WULHG� WR� SKRWRJUDSK� 6WRQHKHQJH�
IURP�D�FLYLOLDQ�EDOORRQ��EXW� IURP�WRR�KLJK�XS��
7KH�VWRQHV�ZHUH�μSUDFWLFDOO\�LQYLVLEOH¶�DJDLQVW�
WKH�VKRUW�GU\�JUDVV��DQG�μWKH�FDPHUD�UHIXVHG�WR�
GLVWLQJXLVK� WKHP� DW� DOO¶´�� �&KLSSLQGDOH� ������
������

1RZ��%DFRQ¶V�VWDWHPHQW�VHHPHG�D�OLWWOH�DPELJ��
XRXV� WR� PH�� )XUWKHUPRUH�� ZDV� WKLV� WKH� RQO\�
RFFDVLRQ�RQ�ZKLFK�KH�WRRN�WR�WKH�VNLHV�ZLWK�D�
FDPHUD"�$QG�ZKDW�ZDV� KH� GRLQJ� RYHU� 6WRQH��
KHQJH� DQ\ZD\"� )XUWKHU� LQYHVWLJDWLRQ� VHHPHG�
QHFHVVDU\��)RUWXQDWHO\��D�IDLU�DPRXQW�ZDV�FRP��
PLWWHG� WR� SULQW� E\� %DFRQ� GXULQJ� KLV� OLIHWLPH��
LQFOXGLQJ�D�KLVWRU\�RI�DYLDWLRQ��-�%DFRQ�����D��
DQG�DFFRXQWV�RI�KLV�RZQ�IOLJKWV�DQG�H[SHULPHQWV�
�H�J�� -� %DFRQ� ����D��� ,Q� DGGLWLRQ�� D� OHQJWK\�
ELRJUDSK\�ZDV�SXEOLVKHG�VKRUWO\�DIWHU�KLV�GHDWK�
E\�KLV�GDXJKWHU�*HUWUXGH��*�%DFRQ��������ZKR�
KHUVHOI�DFFRPSDQLHG�KLP�RQ�PDQ\�RI�KLV� ODWHU�
EDOORRQ�IOLJKWV�DQG�LV�VDLG�WR�KDYH�EHHQ�WKH�ILUVW�
%ULWLVK�ZRPDQ�WR�IO\��DV�D�SDVVHQJHU�RI�5RJHU�
6RPPHU�RQ�$XJXVW����WK��������%DFRQ¶V�EDOORRQ��
LQJ�DGYHQWXUHV�EHORQJ�WR�WKH�ODVW����\HDUV�RU�VR�
RI�KLV�OLIH��DQG�OHG�WR�KLP�EHFRPLQJ�VRPHWKLQJ�
RI� D� PLQRU� FHOHEULW\� GXULQJ� WKH� ����V�� ZLWK�
YDULRXV�H[SORLWV�EHLQJ�GHVFULEHG��VRPHWLPHV�E\�
KLPVHOI��LQ�DVVRUWHG�QHZVSDSHUV�DQG�PDJD]LQHV��
7KLV�DUWLFOH�ZLOO�RI�QHFHVVLW\�FRQFHQWUDWH�RQ�KLV�
\HDUV�DV�DQ�μDHURQDXW¶��XVLQJ�KLV�RZQ�ZRUGV�RU�
WKRVH�RI�KLV�GDXJKWHU�ZKHUH�SRVVLEOH��EXW�D�EULHI�
UHVXPp�RI�KLV�OLIH�XS�WR�WKH�SRLQW�ZKHQ�KH�ILUVW�
FODPEHUHG�LQWR�D�EDVNHW�VKRXOG�EH�RI�LQWHUHVW��

/LIH�RQ�WKH�JURXQG�
-RKQ�0DFNHQ]LH�%DFRQ��)LJ����ZDV�ERUQ�-XQH�
���WK��������+LV�IDWKHU�ZDV�DW�WKH�WLPH�WKH�9LFDU�
RI�/DPERXUQ�:RRGODQGV��DQ�DUHD�RI�WKH�%HUN��
VKLUH�'RZQV�WKDW�WKH�IDPLO\�GR�QRW�VHHP�WR�KDYH�
ORRNHG�EDFN�RQ�ZLWK�DQ\�IRQGQHVV��

)LJ����-RKQ�0F.HQ]LH�%DFRQ��7KH�IURQWLVSLHFH�WR�KLV�
GDXJKWHU¶V�ELRJUDSK\��*�%DFRQ�������� WKH�SKRWR� LV�
XQGDWHG�EXW�VHHPV� WR�SUH�GDWH�KLV� ILUVW�EDOORRQ�DV��
FHQW��VHH�)LJ���IRU�FRPSDULVRQ���

,Q�KHU�ELRJUDSK\�RI�KHU�IDWKHU��*HUWUXGH�%DFRQ�
������� ���� GHVFULEHG� WKH� μEOHDN� GRZQV¶�� ZLWK�
+XQJHUIRUG�EHLQJ�μWKH�QHDUHVW�SODFH�ZLWK�HYHQ�
D�SUHWHQFH��DQG�WKDW�RI�WKH�YHU\�VOLJKWHVW��WR�WKH�
GLJQLW\�RI�D�WRZQ¶��6KH�ZHQW�RQ��DQG�RQ��LW�KDV�
WR�EH�VDLG��DERXW� μWKH�GUHDU\�GHVRODWLRQ�RI�WKH�
HPSW\� GRZQV�� 7KH� SODFH� ZDV� KLJK� DQG�
ZLQGVZHSW�� EOHDN«$V� ZDV� EXW� QDWXUDO� LQ� VR�
LVRODWHG� D� VSRW�� WKH� SHRSOH� RI� WKH� VRLO� ZHUH�
XWWHUO\� XQFRXWK� DQG� XQFLYLOL]HG�� (YHQ� DW� WKH�
SUHVHQW�GD\�WKH�%HUNVKLUH�SHDVDQW��HVSHFLDOO\�LQ�
WKH� PRUH� UHPRWH� FRXQWU\� GLVWULFWV�� LV� QRW� D�
SDUWLFXODUO\� EULJKW� RU� LQWHOOLJHQW� PHPEHU� RI�
VRFLHW\´���%DFRQ¶V�SDUHQWV�KDG�DOUHDG\�VSHQW�QR�

6WRQHKHQJH�IURP�WKH�DLU�LQ�������
7KH�EDOORRQLQJ�DGYHQWXUHV�RI�WKH�5HYHUHQG�-RKQ�0F.HQ]LH�%DFRQ�

0DUW\Q�%DUEHU�
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OHVV�WKDQ�QLQH�\HDUV�HQJDJHG�LQ�WKH�ł+HUFXOHDQ�
WDVN� RI� DPHOLRUDWLRQ´� E\� WKH� WLPH� -RKQ�
0DFNHQ]LH��WKHLU�IRXUWK�FKLOG��ZDV�ERUQ��

0XFK� RI� KLV� HGXFDWLRQ� ZDV� DW� KRPH�� DQG�
LQYROYHG� KLV� PRWKHU� DQG� D� VHULHV� RI� ORFDO�
FXUDWHV��$W� WKH�DJH�RI� WZHOYH�KH�ZDV�VHQW� WR�D�
SUHSDUDWRU\� VFKRRO� UXQ� E\� WKH� 5HY� (GZLQ�
0H\ULFN�� 9LFDU� RI� &KLVHOGRQ�� QHDU� 6ZLQGRQ��
IROORZHG� IURP� ����� E\� D� VSHOO� DW� DQ� DUP\�
μFUDPPHU¶� �SROLWHO\� UHIHUUHG� WR� LQ� WKH�
'LFWLRQDU\� RI� 1DWLRQDO� %LRJUDSK\� DV� D�
μFRDFKLQJ�HVWDEOLVKPHQW¶��DW�2OG�&KDUOWRQ��QHDU�
:RROZLFK�� $PRQJ� %DFRQ¶V� DFKLHYHPHQWV� DW�
WKH� ODWWHU�ZDV� KLV� GLVFRYHU\� WKDW� ł�E\� DSSO\LQJ�
RQH¶V� PRXWK� WR� D� FHUWDLQ� JDV�EXUQHU� RQ� DQ�
XSSHU� ODQGLQJ� DQG� EORZLQJ� ZLWK� DOO� RQH¶V�
PLJKW��WKH�JDV�LQ�RQH�RI�WKH�FODVVURRPV�FRXOG�EH�
H[WLQJXLVKHG�� FDXVLQJ� PXFK� FRQIXVLRQ� DQG�
VPHOO��DQG�DQ�LQWHUUXSWLRQ�RI�ZRUN«�́ ��*�%DFRQ�
������ �����+LV� QH[W� VWRS�ZDV�7ULQLW\�&ROOHJH��
&DPEULGJH�� ZKHUH� KH� VWXGLHG� IURP� ����� WR�
������ DIWHU� ZKLFK� KH� UHPDLQHG� DW� &DPEULGJH�
XQWLO������ZRUNLQJ�DV�D� μSDVV�FRDFK¶�ZLWK�KLV�
EURWKHU�0DXQVHOO�±�ł�WKH\�FDWHUHG�IRU�WKH�μSROO¶�
RU�μSDVV¶�PHQ�ZKR�ZHUH�FRQWHQW�WR�JHW�WKURXJK�
WKH� 8QLYHUVLW\� ZLWK� WKH� PLQLPXP� DPRXQW� RI�
ZRUN�� DQG� VFUDSH� WKURXJK� D� GHJUHH� ZLWK� WKH�
OHDVW�PDUJLQ�WR�VSDUH«´���*�%DFRQ�������������
'XULQJ� WKLV� SHULRG� KH� PDUULHG� KLV� ILUVW� ZLIH�
*HUWUXGH��ZLWK�ZKRP�KH�ZDV�WR�KDYH�WZR�VRQV�
DQG�D�GDXJKWHU��

GLVFRQFHUWLQJO\�RYHU�KLV�VXUSOLFH«´���*�%DFRQ�
��������������

%DFRQ¶V�RZQ�LOO�KHDOWK�DQG�WKDW�RI�KLV�ZLIH��ZKR�
DSSHDUV� WR� KDYH� VXIIHUHG� VRPH� VRUW� RI�
EUHDNGRZQ�DIWHU�WKH�ELUWK�RI�WKHLU�ILUVW�FKLOG��OHG�
LQ� ����� WR� WKHLU� GHSDUWXUH� IURP� &DPEULGJH��
HQGLQJ�XS�WKH�IROORZLQJ�\HDU�EDFN�LQ�%HUNVKLUH��
WKLV� WLPH�DW�&ROGDVK��ZKHUH�KH�ZDV� WR� UHPDLQ�
WKH�UHVW�RI�KLV�OLIH��7KH�UHJLRQ�REYLRXVO\�KDGQ¶W�
LPSURYHG�LQ�KLV�DEVHQFH�±�LQ�WKH�����V�&ROGDVK�
ZDV�DSSDUHQWO\�ł�DQ�XQNQRZQ��XQYLVLWHG��UHPRWH��
QHJOHFWHG� KDPOHW�� ZLWK� QRW� HYHQ� D� YLOODJH�
FDUULHU� WR� NHHS� LW� LQ� WRXFK� ZLWK� WKH� RXWVLGH�
ZRUOG�� LWV� LQKDELWDQWV� D� URXJK�� XQFRXWK�
SRSXODWLRQ�� LJQRUDQW� DQG� VXSHUVWLWLRXV��ZKRVH�
VROH� LQWHUHVW� DQG� SDVWLPH� ZDV� SRDFKLQJ´� �*�
%DFRQ�������������%DFRQ¶V�LOO�KHDOWK�OHG�WR�KLP�
VSHQGLQJ� WKH� QH[W� IHZ� \HDUV� DV� D� μPDQ� RI�
OHLVXUH¶��RFFXS\LQJ�KLPVHOI�LQ�D�YDULHW\�RI�ZD\V�
LQFOXGLQJ� H[WHQVLYH� UHDGLQJ� RQ� D� UDQJH� RI�
VFLHQWLILF�PDWWHUV��+H�DOVR�XQGHUWRRN�D�YDULHW\�
RI� SDVWRUDO� DFWLYLWLHV�� RQH� RI� KLV� SULQFLSDO�
DFKLHYHPHQWV�EHLQJ�WKH�LQLWLDWLRQ�RI�DQ�DQQXDO�
KRUWLFXOWXUDO�VKRZ�DW�&ROGDVK��DQ�DLP�RI�ZKLFK�
ZDV�WR�LPSURYH�ORFDO�NQRZOHGJH�RI�DJULFXOWXUDO�
PDWWHUV��

,Q������KH�EHFDPH�FXUDWH�RI�6KDZ��ZKLFK�OLHV�
MXVW�D�IHZ�PLOHV�IURP�&ROGDVK��WKRXJK�WKLV�SRVW�
FDPH� WR� D� VXGGHQ� HQG� LQ� ����� ZKHQ� KLV�
VFLHQWLILF�OHDQLQJV�ILQDOO\�OHG�WR�D�EUHDN�ZLWK�WKH�
&KXUFK�� KLV� GLVVDWLVIDFWLRQ� ZLWK� WKH� ODWWHU�
ERLOLQJ� RYHU� DW� D� PHHWLQJ� RI� DVVHPEOHG� ORFDO�
SDUVRQV� ZKR� łGLVFXVVHG� WKH� SRVLWLRQ� RI� +HOO��
DQG� IL[HG� LW� FRPIRUWDEO\� WR� WKHLU� RZQ�
VDWLVIDFWLRQ�� DQG� LQ� DFFRUGDQFH�� VR� WKH\� VDLG��
ZLWK�WKH�ODWHVW�VFLHQWLILF�GLVFRYHU\��LQ�WKH�FHQWUH�
RI� WKH� HDUWK´�� �*� %DFRQ� ������ ������ 7KRXJK�
WKHVH�JHQWV�KDUGO\�UHSUHVHQWHG�D�PDMRULW\�YLHZ�
ZLWKLQ�WKH�&�RI�(��%DFRQ�QRQHWKHOHVV�IHOW�VXFK�
GLVFXVVLRQV� WR� EH� V\PSWRPDWLF� RI� D� μVSLULW� RI�
LQWROHUDQFH¶�� RI� D� μULJLG� FRQYHQWLRQDOLVP¶�� WR�
ZKLFK�KH�UHVSRQGHG�E\�WHOOLQJ�WKH�VDPH�JURXS�
RI�DVVHPEOHG�SDUVRQV��DW�WKHLU�QH[W�PHHWLQJ��RI�
WKH� HUURU� RI� WKHLU� ZD\V�� DQG� VXEVHTXHQWO\�
SXEOLVKLQJ� D� SDPSKOHW� HQWLWOHG� ł7KH�&XUVH� RI�
&RQYHQWLRQDOLVP�� D�5HPRQVWUDQFH� E\� D� 3ULHVW�
RI�WKH�&KXUFK�RI�(QJODQG´��

,Q�ZKDW�ZDV�WR�SURYH�D�UHPDUNDEO\�EXV\�SHULRG��
KH�DOVR�WRRN�KRO\�RUGHUV��LQ�������DQG�ZDV�IRU�
D� ZKLOH� WKH� XQSDLG� FXUDWH� RI� +DUVWRQ��
&DPEULGJH��WKRXJK�KH�DOVR�XQGHUWRRN�H[WHQVLYH�
μRFFDVLRQDO¶�ZRUN��ł�7KHUH�ZDV�VFDUFH�D�FKXUFK�
ZLWKLQ�D�UDGLXV�RI�PDQ\�PLOHV�RI�&DPEULGJH�LQ�
ZKLFK� KH� GLG� QRW�� GXULQJ� KLV� WLPH�� RIILFLDWH��
GULYLQJ� KLPVHOI� LQ� KLV� GRJ�FDUW�� RU� ULGLQJ� KLV�
PDUH�� IDU�GRZQ� LQWR� WKH�GUHDU\� IHQODQG��RU� WR�
UHPRWH� RXWO\LQJ� SDULVKHV� ZKHUH� D� IHZ� URXJK�
FRSUROLWH� GLJJHUV� IRUPHG� KLV� XQFRXWK� DQG�
RFFDVLRQDOO\� XQUXO\� FRQJUHJDWLRQ�� 6RPHWLPHV�
LQ�DIWHU�\HDUV�KH�ZRXOG�WHOO�TXDLQW�VWRULHV�RI�KLV�
H[SHULHQFHV� LQ� WKHVH� XQFLYLOL]HG�� IRUJRWWHQ�
KDPOHWV��RI�QDYYLHV�ZKR�WKUHZ�WXUQLSV�DW�KLP��RI�
LQWHUUXSWHG�PDUULDJHV��RI�JLSV\�FKULVWHQLQJV��RI�
HFFHQWULF� SDULVK� FOHUNV�� RI� WKH� FKXUFK� ZKHUH�
WKHUH� ZDV� D� VZDUP� RI� EHHV� EHKLQG� WKH� DOWDU��
PHPEHUV� RI� ZKLFK� FRPPXQLW\� ZRXOG� FUDZO�

%DFRQ¶V� LQWHUHVW� LQ� DOO� WKLQJV� DQFLHQW� ORQJ�
SUHFHGHG� KLV� ILUVW� EDOORRQ� IOLJKW�� DQG� VHYHUDO�
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)LJ����μ$VFHQW�IURP�WKH�&U\VWDO�3DODFH¶��$XJXVW����WK��������IURP�-�%DFRQ�����D��IURQWLVSLHFH���%DFRQ�DSSHDUV�WR�
EH�KROGLQJ�KLV�FDPHUD��DV�ZHOO�DV�D�UDWKHU�ORQJ�KRUQ��D�VPDOOHU�RQH�VWDQGV�RQ�WKH�JURXQG�EHVLGH�KLP���

)LJ����)LUVW�IOLJKW��±�)URP�*�%DFRQ�������%DFRQ�
GHVFULEHG�SDVVLQJ�RYHU�WKH�.HQQLQJWRQ�2YDO��WKH�
SOD\HUV� SDXVLQJ� WR� ZDYH�� +RZHYHU�� WKLV� SKRWR��
VKRZLQJ�WZR�PDWFKHV�LQ�SURJUHVV�DW�WKH�VDPH�WLPH��
DSSHDUV�WR�EH�RI�D�GLIIHUHQW�FULFNHW�JURXQG��

)LJ����OHIW���3UREDEO\�%DFRQ¶V�ILUVW�DHULDO�SKRWRJUDSK��
WDNHQ�DV�WKH�EDOORRQ�DVFHQGHG�LQ�WKH�JURXQGV�RI�WKH�
&U\VWDO�3DODFH��$XJXVW����WK�������� ł,Q�WKH�FRQIXVLRQ��
WKH�DQFKRU�KDG�VOLSSHG�EHKLQG�P\�EDFN�DQG�QRZ�
KDG� SHQHWUDWHG� P\� OHDWKHU� ZDOOHW�� ULGGOLQJ� LWV�
FRQWHQWV�DQG�KDUSRRQLQJ�PH�OLNH�D�ZKDOH��XQWLO�,�
ZDV�UHVFXHG�E\�P\�FRPSDQLRQV´���LQ�*�%DFRQ�������
������
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DQHFGRWHV� DSSHDU� LQ� KLV� ELRJUDSK\�� 1RWDEOH�
HSLVRGHV� LQFOXGHG� DQ� DOO�QLJKW� YLJLO� DW�
6WRQHKHQJH� RQH� PLG�VXPPHU� LQ� RUGHU� WR�
REVHUYH� WKH� UHODWLRQVKLS� EHWZHHQ� VWRQHV�� VXQ��
PRRQ� DQG� VWDUV� �UHFRXQWHG� LQ� %DFRQ� ����E���
DQG� DQ� H[FDYDWLRQ� ZLWKLQ� WKH� JURXQGV� RI� KLV�
KRXVH� DW� &ROGDVK� GXULQJ� RQH� RI� WKH� DQQXDO�
KRUWLFXOWXUDO� VKRZV�� LQ� WKH� FRXUVH� RI� ZKLFK�
5RELQ� +RRG�� 0DLG� 0DULRQ�� )ULDU� 7XFN� HW� DO�
HPHUJHG�IURP�WKH�WUHQFK�DOLYH��2WKHU�DFWLYLWLHV�
OHVV� UHOHYDQW� WR� WKH� VWXG\�RI� WKH�SDVW� LQFOXGHG�
EHH�GULYLQJ��KDQGEHOO�ULQJLQJ��ILUHZRUN�PDNLQJ��
DQG� łFRPSRXQG�FKHPLFDO�VPHOOV�RI�VXFK�WHUULILF�
LQWHQVLW\�WKDW�WKH�>DXGLHQFH@�KDYH�EHHQ�NQRZQ�
WR�ULVH�WR�WKHLU�IHHW�DQG�IO\��XQWLO�RSHQ�ZLQGRZV�
KDG� VRPHZKDW� FOHDUHG� WKH� DWPRVSKHUH´�� �*�
%DFRQ�������������

%DFRQ�WDNHV�IOLJKW�
%HIRUH�FRQWLQXLQJ��LW�LV�ZRUWK�SRLQWLQJ�RXW�WKDW�
%DFRQ�KLPVHOI�SUREDEO\�XVHG�XS�HYHU\�SRVVLEOH�
YDULDQW� RQ� WKH� REYLRXV� MRNH� FRQFHUQLQJ� KLV�
VXUQDPH�DQG�EHLQJ�DLUERUQH��

%DFRQ¶V� RZQ� DFFRXQW� RI� KLV� ILUVW� IOLJKW� EHJDQ�
ZLWK�WKH�VLPSOH�VWDWHPHQW�WKDW� ł,�OHIW�WKLV�ZRUOG�
DERXW������RQ�$XJXVW����WK�������´���TXRWHG�LQ�*�
%DFRQ������������WKH�WDOH�LV�DOVR�WROG�LQ�-�%DFRQ�
����D��FK������2EWDLQLQJ�WKH�VHUYLFHV�RI�&DSWDLQ�
'DOH�����DHURQDXW�RI�WKH�&U\VWDO�3DODFH�&RPSDQ\��
%DFRQ� OHIW� WKH�ZRUOG� IU�RP�D� VSRW� FORVH� WR� WKH�
&U\VWDO� 3DODFH� LWVHOI�� HQMR\LQJ� D� OHQJWK\�
HYHQLQJ�WRXU�RYHU�/RQGRQ�EHIRUH�FRPLQJ�GRZQ�
QHDU� +DWILHOG� �WKH\� GLGQ¶W� IDQF\� FRQWLQXLQJ�
WRZDUG�WKH�)HQV���7KLV�ILUVW�IOLJKW�ZDV�UHFRUGHG�
E\� %DFRQ� LQ� D� QXPEHU� RI� SKRWRJUDSKV� �)LJV�
������DQG�LW��VHHPV�WKDW�VXEVHTXHQWO\�KH�VHOGRP�
OHIW� WKH� JURXQG� ZLWKRXW� D� FDPHUD� �)LJV� ������
/LWWOH� GHWDLO� LV� SURYLGHG�� DOWKRXJK� RQ� RQH�
RFFDVLRQ�LW�LV�UHIHUUHG�WR�DV�DQ�μRUGLQDU\��ILYH��
JXLQHD�.RGDN¶�����

VFDUFHO\�URRP�IRU�WKH�SDVVHQJHUV�LQ�WKH�FDU�RI�
WKH� EDOORRQ�� VR� SDFNHG� ZDV� LW� ZLWK� FDPHUDV��
WHOHVFRSHV�� HOHFWURPHWHUV�� FKURQRPHWHUV��
WKHUPRPHWHUV�� EDURPHWHUV�� VSHDNLQJ�WUXPSHWV��
HDU�WUXPSHWV��KRUQV��μGXVW�FRXQWHUV¶��DQG�HYHU\�
FRQFHLYDEOH� YDULHW\� RI� SRUWDEOH� DFRXVWLF� DQG�
PHWHRURORJLFDO� LPSOHPHQW�� 7KH\� PDQDJHG� WR�
ZHGJH� WKHPVHOYHV� LQ� VRPHKRZ�� KRZHYHU�� DQG�
ZKHQ� WKH� PRPHQW� RI� DVFHQW� FDPH� WKH\� ZHUH�
ZDIWHG�XS�DQG�DZD\��QRWHERRNV��HDU�WUXPSHWV��
DQG�VWRS�ZDWFKHV�LQ�KDQG��WLOO�WKH\�GLVDSSHDUHG�
LQWR� WKH� VN\�� ZKLOH� WKHUH� IROORZHG� WKHP� DW�
SUHFRQFHUWHG�LQWHUYDOV��VLQJO\�DQG�WRJHWKHU��LQ�
XQLVRQ� DQG� LQ� GLVFRUG�� WKH� OXVWLHVW� KRRWLQJV��
WRRWOLQJV�� VFUHHFKLQJV�� EUD\LQJV�� ZKLVWOLQJV��
DQG� H[SORVLRQV�� WKDW� FRQWLQXHG� ORQJ� DIWHU� WKH�
EDOORRQ�� OLNH�D�GURS�LQ� WKH�DLU��KDG�IDGHG�LQWR�
WKH�FORXGV´���*�%DFRQ�������������

7KLV� ZDV� WKH� ILUVW� RI� PDQ\� VXFK� VFLHQWLILF�
DVFHQWV�� WKRXJK� PRVW� LQYROYHG� IDU� IHZHU�
SHUVRQQHO� DQG� LQVWUXPHQWDWLRQ�� ,W� LV� GRXEWIXO�
ZKHWKHU� DQ\� RI� KLV� H[SHULPHQWV� PDGH� DQ\�
ODVWLQJ� FRQWULEXWLRQ� WR� VFLHQWLILF� NQRZOHGJH��
,QVWHDG�LW�LV�KLV�DFFRXQWV�RI�KLV�DWWHPSWV�WR�VWD\�
LQ�WKH�DLU�DQG�RYHU�ODQG��KLV�IDLOXUHV�WR�GR�VR��DQG�
WKH� FRQVHTXHQW� HQFRXQWHUV� ZLWK� YDULRXV� UXUDO�
DQG� FRDVWDO� W\SHV� �ł:KDW� EH� μHU�� WKHQ"´�� WKDW�
SURYLGH� HQWHUWDLQPHQW� WRGD\�� 2QH� YR\DJH��
VWDUWLQJ�IURP�1HZEXU\�JDVZRUNV�RQ�1RYHPEHU�
���WK�� ������ ZDV� XQGHUWDNHQ� ZLWK� WKH� DLP� RI�
REVHUYLQJ�WKH�/HRQLG�PHWHRU�VKRZHU��,W�HQGHG�
WHQ�KRXUV�ODWHU�ZLWK�D�FUDVK�ODQGLQJ�QHDU�1HDWK�
LQ�,UHODQG��D�PDWWHU�RI�PLQXWHV�IURP�WKH�$WODQWLF�
�)LJ������

7KH�2OG�&URPOHFK�RQ�WKH�JD\�SODLQ�
%XW� WR� UHWXUQ� WR� WKH� SRLQW� RI� WKLV� DUWLFOH� ±�
6WRQHKHQJH� IURP� WKH� DLU�� ,W� LV� LQWHUHVWLQJ� WR�
FRPSDUH� KRZ� PXFK� LQIRUPDWLRQ� H[LVWV� DERXW�
%DFRQ¶V� ����� IOLJKW� LQ� FRPSDULVRQ� WR� WKH�
DEVHQFH�RI�GHWDLO�VXUURXQGLQJ�/W�6KDUSH¶V������
SKRWRJUDSKV��7KH�UHDVRQ�IRU�%DFRQ�EHLQJ�DERYH�
WKH� VLWH� LQ� WKH� ILUVW� SODFH� FRQFHUQHG� DQRWKHU�
H[SHULPHQW��

+RZHYHU�� %DFRQ¶V� EDOORRQLQJ� H[SORLWV� GLGQ¶W�
UHDOO\�JHW�SURSHUO\�XQGHUZD\�IRU�WKH�EHVW�SDUW�RI�
D�GHFDGH��%DFRQ�YLHZHG�WKH�EDOORRQ�DV�DQ�LGHDO�
PHDQV� IRU� FRQGXFWLQJ� DOO�PDQQHU� RI� VFLHQWLILF�
H[SHULPHQWV� �KH� KDG� ORQJVWDQGLQJ� LQWHUHVWV� LQ�
VRXQG�� PHWHRURORJ\� DQG� DVWURQRP\� DPRQJ�
RWKHU� WKLQJV���+LV� ILUVW� μVFLHQWLILF� DVFHQW¶� WRRN�
SODFH� RQ� -XO\� ���WK�� ������ IURP� WKH� JURXQGV� RI�
6KDZ� +RXVH�� 1HZEXU\� �)LJ� ���� +LV� GDXJKWHU�
*HUWUXGH� ODWHU� UHFRXQWHG� WKDW� ł7KHUH� VHHPHG�

ł,Q� WKH� VXPPHU�RI�������6DOLVEXU\�3ODLQ��RXU�
(QJOLVK�YHOGW��ZDV�LQ�WKH�PLOLWDU\�RFFXSDWLRQ�RI�
D�ODUJH�IRUFH�RI�%ULWLVK�WURRSV��)LYH�LPSRUWDQW�
FDPSV� ZHUH� HVWDEOLVKHG�� RFFXS\LQJ� FHQWUDO�
SRVLWLRQV��DQG�KHUH�WKH�SODLQ�ZDV�UHQGHUHG�JD\�
ZLWK� SDWFKHV� RI� ZKLWH� FDQYDV� DQG� WKH� GDLO\�



$$5*QHZV� ����0DUFK�������

���

)LJ����)URP�*�%DFRQ�������7KH�EDOORRQ�ULVHV�DERYH�
1HZEXU\��$XJXVW�������7KH�JDV�ZRUNV��D�IUHTXHQW�
WDNH�RII�VSRW�IRU�%DFRQ��DUH�FOHDUO\�YLVLEOH��

)LJ����&KHOVHD�+RVSLWDO�DQG�WKH�5LYHU�7KDPHV��RQH�
RI�VHYHUDO�DHULDO�YLHZV�RI�/RQGRQ�SXEOLVKHG�E\�%D��
FRQ��IURP�-�%DFRQ�����D���

PDQRHXYUHV�RI�WKH�VROGLHUV��7KLV�FLUFXPVWDQFH�
OHG� WR�P\�PDNLQJ�D�QRYHO�H[SHULPHQW��DQG�DW��
WHPSWLQJ�WR�FDUU\�RXW�D�QHZ�PHWKRG�RI�PLOLWDU\�
VLJQDOOLQJ«´� �-�%DFRQ�����E��������

,QVSLUHG��LI�WKDW�LV�WKH�ULJKW�ZRUG��E\�GLIILFXOWLHV�
HQFRXQWHUHG�ZLWK�VHQGLQJ�PHVVDJHV�WR�DQG�IURP�
0DIHNLQJ�GXULQJ�WKH�IDPRXV�%RHU�:DU�VLHJH�D�
IHZ�\HDUV�HDUOLHU��%DFRQ�VRXJKW�WR�GHPRQVWUDWH�
WKH�SRWHQWLDO�RI�WKH�EDOORRQ�DV�D�PHDQV�RI�VLJQDO��
OLQJ��7KXV��DV�VRRQ�DV�WKH\�ZHUH�ZLWKLQ�VLJKW�RI�
RQH�RI�WKH�PLOLWDU\�FDPSV��

)LJ����$QRWKHU�/RQGRQ�YLHZ��ZLWK�7UDIDOJDU�6TXDUH�
ERWWRP�ULJKW��$XJXVW�������IURP�*�%DFRQ��������
7DNHQ�IURP�D�KHLJKW�RI�F�����IHHW��

)LJ����6ZDQOH\�-XQFWLRQ��.HQW��6HSWHPEHU������
�IURP�*�%DFRQ��������%DFRQ�ZDV�ZDU\�RI�IO\LQJ�RYHU�
.HQW�EHFDXVH�RI�WKH�SUHYDOHQFH�RI�KRS�IDUPV�±�
łKRS�SROHV�DUH�VWRXW�DQG� ORQJ�DQG�SRLQWHG��DQG�
SRNH�XQSOHDVDQW�KROHV�LQ�VLON�DQG�SHUVRQ´���LELG��
������

DWWDFKHG�� WKHQ� UXQ� RXW� DQG� ORZHUHG� ���� IHHW�
EHORZ��DQG�LQVWDQWO\�ILUHG�HOHFWULFDOO\��$�VKDUS�
UHSRUW�UDQJ�RXW��KLJK�SLWFKHG�DQG�HDU�VSOLWWLQJ��
WKHQ� D� ORQJ� SDXVH�� IROORZHG� E\� D� GHHS� IXOO�
WKXQGHU� SHDO� HFKRLQJ� EDFN� IURP� HDUWK� DQG�
UROOLQJ�RQ�LQGHILQLWHO\��,W�ZDV�JUDQG��,W�ZDV�DOVR�
D� YDOXDEOH� H[SHULPHQW� LQ� DFR�XVWLFV�� 2Q�PDQ\�
RFFDVLRQV� ,�KDG� ILUHG�ERPEV� LQ�D� VLPLODU�ZD\�
RYHU� EURNHQ� FRXQWU\� DV� ZHOO� DV� RYHU� /RQGRQ�
KRXVH�WRSVá��DQG�KDG�KHDUG�WKH�URDU�RI�WKXQGHU�
JLYHQ� EDFN� IURP� WKH� PDQ\� VXUIDFHV� RI� WKH�
XQHYHQ�JURXQG�EHORZ��%XW�KHUH�IRU�WKH�ILUVW�WLPH�
,�ZDV�ILULQJ�RY�HU�D�GHDG�IODW��DQG�HDJHUO\�ZDLWHG�
WR� QRWH� DQ\� GLIIHUHQFH� LQ� HIIHFW�� /HW� PH� WKHQ�
SODFH�RQ�UHFRUG�WKH�IDFW�WKDW�WKH�UHYHUEHUDWLRQV�
VHHPHG�XQGLPLQLVKHG��

ł2YHU�D�ZLQGODVV�ZDV�KDQJLQJ�WKH�ORRVH�HQG�RI�
D�VSRRO�RI�WZLQ�LQVXODWHG�ZLUH��7R�WKLV�D�EODVWLQJ�
FKDUJH� RI� JXQ�FRWWRQ� ZDV� TXLFNO\�
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%XW�ILULQJ�WKLV�EODQN�FDUWULGJH�ZDV�EXW�WKH�FDOO�
WR�μDWWHQWLRQ¶��DQG�ZLWKRXW�WKH�VPDOOHVW�ORVV�RI�
WLPH�,�ZDV�PDNLQJ«GRWV�DQG�GDVKHV�LQ�WKH�VN\��
P\� FRPSDQLRQV� FORVHO\� ZDWFKLQJ� IRU� DQ\�
UHVSRQVH�IURP�EHORZ��7KH\�KDG�QRW�ORQJ�WR�ZDLW��
7KH�RUGLQDU\�ZDYH�RI�D�VLJQDOPDQ¶V�IODJ�FRXOG�
KDUGO\� KDYH� EHHQ� REVHUYHG� IURP�
RYHUKHDG«3HUKDSV�WKLV�VXJJHVWHG�LWVHOI�WR�WKH�
WURRSV� EHORZ�� $W� DQ\� UDWH�� ZLWK� UHPDUNDEOH�
DODFULW\�D�KHOLRJUDSK�ZDV�EURXJKW�RXW�LQ�IURQW�
RI� D� WHQW«DQG�PDGH� WR� FRPPHQFH�D� VHULHV� RI�
IDPLOLDU� IODVKHV�� GLVWLQFW� HQRXJK� EXW�
LQWHUPLWWHQW� DQG� XQGHFLSKHUDEOH�� DQG�� LQGHHG��
WKLV�PLJKW� KDYH� EHHQ� DQWLFLSDWHG�� IRU�� DV� ZDV�
H[SODLQHG�E\�D�PHPEHU�RI�WKH�VLJQDOOLQJ�FRUSV�
DIWHUZDUGV��ZLWK�DQ�REMHFW�PRYLQJ�VR�UDSLGO\�DV�
RXU�EDOORRQ�� LW�ZDV�DOPRVW� LPSRVVLEOH� WR� NHHS�
WKDW�IRUP�RI�LQVWUXPHQW�WUXO\�GLUHFWHG��

)LJ����%DFRQ�DQG�VFLHQWLILF�DFTXDLQWDQFHV�SULRU�WR�KLV�
ILUVW� μVFLHQWLILF�YR\DJH¶��6KDZ�+RXVH��1HZEXU\�����WK�
-XO\�������IURP�*�%DFRQ��������

$V� %DFRQ� QRWHG�� WKHUH� LV� VHOGRP� DQ\� WXUQLQJ�
EDFN�ZKHQ�LQ�D�EDOORRQ��VR�KH�ORRNHG�DURXQG�WR�
VHH�ZKDW�HOVH�KH�FRXOG�GR��
+RZHYHU�� WKH� PDLQ� REMHFW� RI� RXU� H[SHULPHQW�
KDG�VXFFHHGHG��DQG�DOPRVW�EH\RQG�RXU�KRSHV��
7KH�FDPSV�ZHUH�DOUHDG\�LQ�RXU�UHDU��DQG��ILULQJ�
RQH�ODVW�VDOXWH�E\�ZD\�RI�IDUHZHOO��ZH�VSHG�RQ�
WRZDUGV�WKH�VRXWK�ZHVW«´���LELG���������

ł$QG�VR�ZH�ORRNHG�RXW�RYHU�WKH�SODLQ�IRU�IUHVK�
REMHFWV��DQG�ZKDW�ZH�VDZ��RU�WKRXJKW�ZH�RXJKW�
WR�VHH��ZDV�WKH�DFWXDO�VLWH�RI�6WRQHKHQJH�μULJKW�
DKHDG¶��

7KH�ROG�FURPOHFK�DIIRUGHG�D�XVHIXO�VWXG\�IRU�WKH�
VLJQDOOHU� RU� PDUNVPDQ� ±� D� VWXG\� LQ� FRQWUDVW��
7KH� VXQ�� ZKLFK� ZDV� ZLWKLQ� WZR� KRXUV� RI� LWV�
VHWWLQJ��KDG� WHPSRUDULO\�JRQH�EHKLQG�D�FORXG��
DQG� WKHUH�ZHUH�QR�VKDGRZV��\HW� WKH� OLJKW�ZDV�
VWLOO�JRRG�DQG�RXU�KHLJKW�OHVV�WKDQ�D�PLOH��)RU�
DOO� WKDW�� KRZHYHU�� 6WRQHKHQJH� ZDV� WR� XV� LQ�
KLGLQJ��7KLV�ZDV��RI� FRXUVH��SDUWO\�GXH� WR�RXU�
SDUWLFXODU�SRLQW�RI�YLHZ��IRU�WKH�JUDQGHXU�RI�WKH�
VWRQHV� OLHV� LQ� WKHLU� WRZHULQJ� KHLJKW�� 5DLVHG�
PRUH� WKDQ� WZHOYH� IHHW� DERYH� WKH� SODLQ�� WR� WKH�
RUGLQDU\� YLVLWRUV� WKHLU� VXPPLWV� VKRZ� FOHDU�
DJDLQVW� WKH� VN\�OLQH�� DQG� WKXV� DUH� LPSRVLQJ�
EH\RQG� ZRUGV�� EXW� UHJDUGHG� IURP� DERYH�� WKH�
REMHFW� SUHVHQWHG� LV� DW� EHVW� EXW� 6WRQHKHQJH� LQ�
JURXQG�SODQ�±�D�IHZ�VWRQHV�LOO�VHHQ��VDYH�WKRVH�
WKDW�DUH�SURQH�DQG�GRWWHG�RYHU�D�VSRW�VFDUFHO\�
����\DUGV�DFURVV��
%XW� LW� LV� WKH� FRORXU� RI� WKH� VWRQHV� WR� ZKLFK� ,�
ZRXOG� FDOO� DWWHQWLRQ�� 7KH� FDPHUD� UHIXVHG� WR�
GLVWLQJXLVK�WKHP�DW�DOO��WKRXJK�EXW�D�VKRUW�ZKLOH�
EHIRUH� WKH� GXOO�FRYHUHG� KHDY\� IROLDJH� LQ�/RUG�
&DUQDUYRQ¶V�3DUN�DW�+LJKFOHUH�KDG�VKRZQ�XS�
IDLUO\� ZHOO� LQ� D� SKRWRJUDSK�� DV� DOVR� WKH�
ODNH«>EXW@� WKH� VWRQHV� ZHUH� SUDFWLFDOO\�
LQYLVLEOH�DJDLQVW� WKH� VKRUW� GU\�JUDVV«´�� �LELG��
������

6R� GLG� KH� WDNH� D� SKRWRJUDSK� RU� QRW"� +H�
LOOXVWUDWHG� WKH� ����� DUWLFOH� ZLWK� VRPH� SKRWRV�
IURP� WKH� IOLJKW�� LQFOXGLQJ� WKH� DIRUHPHQWLRQHG�
VKRW�RI�+LJKFOHUH��EXW�LW�UHPDLQV�XQFOHDU��WR�PH��
DW� OHDVW�� ZKHWKHU� 6WRQHKHQJH� ZDV� μSUDFWLFDOO\�
LQYLVLEOH¶�ZKHQ�YLHZHG� WKURXJK� WKH�FDPHUD�RU�
RQ�ILOP�����,I��OLNH�&KLSSLQGDOH��������ZH�DVVXPH�
WKDW� QR� S�KRWRJUDSK� ZDV� WDNHQ�� WKHQ� %DFRQ¶V�
DFKLHYHPHQW�� LQ� WHUPV� RI� WKH� KLVWRU\� RI�
DUFKDHRORJLFDO� HQGHDYRXU�� LV� WR� EH� WKH� ILUVW�
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SHUVRQ� WR� IDLO� WR� WDNH� DQ� DHULDO� SKRWRJUDSK� RI�
6WRQHKHQJH��:H�FRXOG�JR�IXUWKHU�DQG�VD\�WKDW�
KH�ZDV�WKH�ILUVW�WR�IDLO�WR�WDNH�D�SKRWRJUDSK�RI�
DQ� DUFKDHRORJLFDO� PRQXPHQW�� EXW� WKHUH� DUH�
SUREOHPV� KHUH�� )LUVW� RI� DOO�� VHYHUDO� RI� KLV�
VXEMHFWV� �+LJKFOHUH� 3DUN� EHLQJ� RQH� RI� WKHP��
ZHUH�SODFHV�ZKLFK�PLJKW�QRZ�EH�FRQVLGHUHG�RI�
DUFKDHRORJLFDO�LQWHUHVW��6HFRQGO\��KLV�DFFRXQWV�
RI�EDOORRQ�IOLJKWV�DUH�VR�OLWWHUHG�ZLWK�UHIHUHQFHV�
WR�KLOOIRUWV��EDUURZ�FHPHWHULHV�DQG�VR�IRUWK�WKDW�
ZH� FDQQRW� DVVXPH� WKDW� WKHVH� WRR� ZHUH� QRW�
SKRWRJUDSKHG��2QO\�ZKHQ�KLV�SKRWRJUDSKV�DUH�
IRXQG�PLJKW�ZH�EH�DEOH�WR�VD\�IRU�VXUH��

)LJ�����&DSWLRQHG�VLPSO\�μ$IWHU�WKH�/HRQLG�YR\DJH¶��
WKH�VRUW�RI�LPDJH�WKDW�UHPLQGV�RQH�RI�WKH�EHQHILWV�RI�
DHURSODQHV��%DFRQ�DQG�KLV�GDXJKWHU�ZHUH�SKRWR��
JUDSKHG�DIWHU�EHLQJ�SDWFKHG�XS�IROORZLQJ�D�ODVW��
GLWFK�FUDVK�ODQGLQJ�MXVW�VKRUW�RI�WKH�$WODQWLF�FRDVW�RI�
,UHODQG��7KH�IOLJKW�ZDV�VSRQVRUHG�E\� 7KH�7LPHV�
QHZVSDSHU�����WK��RU����WK��1RYHPEHU�������*�%DFRQ�
�������

7KHUH� LV� RQH� PRUH� SRVVLEOH� DUFKDHRORJLFDO�
μILUVW¶�WR�KLJKOLJKW��:DV�%DFRQ�WKH�ILUVW�SHUVRQ�
WR�IDLO�WR�SKRWRJUDSK�D�μFURSPDUN¶�IURP�WKH�DLU"�

&RQWLQXLQJ� KLV� DFFRXQW� RI� WKH� IOLJKW� RYHU�
6DOLVEXU\�3ODLQ��KH�ZURWH��
ł,I� LW� EH� QRWHZRUWK\� KRZ� WKH� RSHQ� SODLQ� ZDV�
DEOH�WR�FRQFHDO�LWV�RZQ�ELJ�DQG�EDUH�ERXOGHUV��
SHUKDSV�WKHUH�LV�HTXDO�LQWHUHVW�DIIRUGHG�E\�WKH�
ZD\� LQ� ZKLFK� LW� YLYLGO\� GLVSOD\HG� FHUWDLQ�
FKDUDFWHUV�SXUHO\�LWV�RZQ��:LWK�WKHVH�ZH�ZHUH�
VRUHO\�SX]]OHG�IRU�D�ZKLOH��$OO�RYHU�WKH�SODLQ�DW�
LQWHUYDOV�WKHUH�ZHUH�URXQGLVK��VWURQJO\�GHILQHG�
PDUNLQJV��$W�RQH�WLPH�ZH�WKRXJKW�WKHP�SRQGV��
RU�SRVVLEO\�HQFORVXUHV�RI�VRPH�NLQG��RU��DJDLQ��
WKH\� PLJKW� EH� URXJK� PRZLQJV� JDWKHUHG� LQWR�
FLUFOHV�� %XW� SUHVHQWO\� RQH� RI� XV� KDG� DQ�
LQVSLUDWLRQ��+H�GHFODUHG�WKH\�ZHUH�IDLU\�ULQJV��
DQG� LQ� GHIDXOW� RI� D� EHWWHU� VXJJHVWLRQ� ,� ZLOO�
FRQILGHQWO\�DVVHUW�WKDW�WKH\�ZHUH�VR��

&LUFOHV�RI�UDQN�GDUN�JUHHQ�JUDVV�PD\�DSSHDU�RQ�
SDVWXUHV� IURP�YDULRXV�FDXVHV��6RPHWLPHV� WKH\�
DUH� VLPSO\� WKH� ERXQGDU\� WUDFNV� RI� WHWKHUHG�
DQLPDOV��6RPHWLPHV��DJDLQ��WKH\�DUH�WKH�VRXUHG�
KHUEDJH�RQ�WKH�RXWVLGH�RI�ZKHUH�WKH�JUDVV�KDV�
LQ� D� ZHW� VHDVRQ� UHPDLQHG� ORQJ� LQ� FRFN� XQWLO�
EODFN�DQG�IXQJRLG��,Q�WKLV�FDVH�WKH�FLUFOHV�DUH�
QHFHVVDULO\� VPDOO�� EXW�ZKHQ� WKH\� DUH� RI� ODUJH�
GLPHQVLRQV��DV�LQ�WKH�FDVH�SUHVHQWHG�WR�XV��WKH\�
FDQ� EH� SURGXFHG� E\� QRWKLQJ� HOVH� WKDQ� WKH�
RXWZDUG�VSUHDGLQJ��WKURXJK�PDQ\�\HDUV��RI�WKH�
ZHOO�NQRZQ� μ)DLU\� 5LQJ� &KDPSLJQRQ¶� ZKLFK�
UHQGHUV� WKH� JUDVV� UDQN�ZKHUHYHU� WKH� SUHYLRXV�
\HDU¶V�JURZWK�KDV�GHFD\HG´�� �-�%DFRQ�����D���
��������

)DLU\�ULQJV�RU�ULQJ�GLWFKHV"�$JDLQ��WKH�DEVHQFH�
RI�SKRWRJUDSKV�PDNHV� FHUWDLQW\� HLWKHU�ZD\�DQ�
LPSRVVLELOLW\�� ZLWK� RQO\� WKH� EDUHVW� GHWDLOV� WR�
KHOS�ZLWK�MXGJHPHQW�±�D�6HSWHPEHU�IOLJKW�RYHU�
GU\�JUDVVODQG�RQ�6DOLVEXU\�3ODLQ��

7R� FRQFOXGH�� LW� LV�ZRUWK�QRWLQJ� WKDW� WKH� IOLJKW�
HQGHG�VDIHO\��

ł«DIWHU� D� VDLO� RI� WZR� KRXUV� ZH� WKRXJKW� ZH�
PLJKW� ZHOO� EH� QHDULQJ� FLYLOLVHG� SDUWV�
VRPHZKHUH��$W�OHDVW�ZH�GHWHUPLQHG�WR�OHDUQ�LI�
WKLV�ZHUH�VR��DQG�VR� WKH�YDOYH� OLQH�ZDV�SXOOHG�
DQG�WKH�HDUWK�FOLPEHG�XS�WRZDUGV�XV��DQG�YHU\�
VRRQ�WKHUH�ZDV�D�VKRXWLQJ�DQG�D�WURRSLQJ�XS�RI�
WKH�QDWLYHV�RI�WKH�FRXQWU\��%XW�ZH�GLG�QRW�ZDQW�
WKHLU�DVVLVWDQFH�EH\RQG�D�ZRUG�RI�LQIRUPDWLRQ��
μ+RZ� IDU� DUH� ZH� IURP� WKH� QHDUHVW� UDLOZD\�
VWDWLRQ"¶� ZH� DVN�� $QG� WKH� IRUHPRVW� UXQQHU��
DOUHDG\�GRGJLQJ�WKH�OLYHO\�HQG�RI�WKH�WUDLO�URSH�



$$5*QHZV� ����0DUFK�������

���

DQVZHUV� DVVXULQJO\�� μ$� PDWWHU� RI� VHYHQWHHQ�
PLOH��EH�\HU�FRPLQJ�GRZQ��PDVWHU"¶�μ:HOO�QRW�
MXVW�KHUH¶��ZH�QDWXUDOO\�DQVZHU��DGGLQJ�μ+DYH�
D�FDUH�WKHUH�¶�DV�ZH�HPSW\�D�EDJ�RI�VDQG��DQG�
TXLFNO\�OHDYH�RXU�GLVDSSRLQWHG�IULHQG�IDU�EHORZ�
LQ�JDSLQJ�ZRQGHUPHQW��

$QG� VDLOLQJ� XS� LQWR� VSDFH� RQFH�PRUH�ZH� WDNH�
RQH�ODVW�JLDQW�VWULGH�DFURVV�WKH�SODLQ��FOLPELQJ�
XS� XQWLO� WKH� H\H� FDQ� FDWFK� WKH� GLVWDQW� VLWH� RI�
6DUXP�� WKH� FLW\� RI� D� WKRXVDQG� \HDUV� DJR�� DQG�
KDUG�E\��WKH�SHHUOHVV�VSLUH�RI�6DOLVEXU\��

+HUH�ZH�UHDFKHG�DQ�DSSURSULDWH�JRDO��DQG�WKH�
OLPLW�RI�KLVWRULF�JURXQG��$OUHDG\�D�KDUG�VWUDLJKW�
OLQH�ZDV�GUDZQ�DFURVV�RXU�YLHZ�E\�VRPH�UXWK��
OHVV�UDLOZD\�� μ7ZHUH�ZHOO� WR�HQG�XS�KHUH��$QG�
VR��WKRXJK�XQZLOOLQJO\��ZH�OHIW�WKH�VN\�ZKLOH�\HW�
LW�ZDV�IORRGHG�ZLWK�ZDUP�VXQOLJKW��DQG�WKH�VHD�
D�GR]HQ�PLOHV�GLVWDQW´� �LELG��������

)LJ�����2QH�RI�%DFRQ¶V�DWWHPSWV�WR�SKRWRJUDSK�WKH�
VHD�ERWWRP�ZKLOVW�FURVVLQJ�WKH�,ULVK�6HD��1RYHPEHU�
������ ł«IURP�WKH�EDOORRQ��DOWKRXJK�WKH�VXQ¶V�UD\V�
ZHUH� UHIOHFWHG�GD]]OLQJO\� IURP� WKH� UROOHUV�ZKLFK�
VHHPHG�WR�FURVV�DQG�LQWHUVHFW�HDFK�RWKHU�LQ�FXULRXV�
FULVV�FURVV�SDWWHUQ��WKH�ZKROH�DSSHDUHG�RI�JODVV\�
WUDQVSDUHQF\�� WKURXJK� ZKLFK� WKH� VHD�ERWWRP�
VKRZHG�ZLWK�DEVROXWH�GLVWLQFWQHVV��1RW�RQO\�FRXOG�LW�
EH� VHHQ� ZLWK� WKH� H\H� LQGHHG�� EXW� LW� ZDV� FOHDU�
HQRXJK�WR�DGPLW�RI�EHLQJ�SKRWRJUDSKHG��DQG��ZLWK�
KLV�RUGLQDU\�ILYH�JXLQHD�.RGDN�FDPHUD��%DFRQ�VH��
FXUHG�D�UHFRUG�ZKLFK�ZDV�DEVROXWHO\�XQLTXH�LQ�WKH�
DQQDOV�RI�SKRWRJUDSK\´���*�%DFRQ�������������

ZUDFNLQJ� MRXUQH\�RU� WZR�� ,Q�1RYHPEHU� ������
FDPHUD�LQ�KDQG�DJDLQ��KH�IOHZ�IURP�WKH�,VOH�RI�
0DQ� WR� *DOORZD\� DQG� GHPRQVWUDWHG� WKDW� WKH�
VHD�EHG� FRXOG� EH� VHHQ� DQG� SKRWRJUDSKHG� �)LJ�
�����:KHQ� RQ� WKH� JURXQG� KH� DSSHDUV� WR� KDYH�
EHHQ� D� SRSXODU� DQG� LQ� GHPDQG� ZULWHU� DQG�
OHFWXUHU�� DQG� KDG� EHJXQ� ZRUN� RQ� KLV�
DXWRELRJUDSK\�ZKHQ�LOOQHVV�LQWHUYHQHG��+H�GLHG�
RI�SOHXULV\�DW�KLV�&ROGDVK�KRPH�RQ�%R[LQJ�'D\��
������

$V� KDV� EHHQ� SRLQWHG� RXW� DOUHDG\�� WKH� FXUUHQW�
ZKHUHDERXWV� RI� %DFRQ¶V� PDQ\� DHULDO�
SKRWRJUDSKV� UHPDLQV� XQNQRZQ� ±� WKRVH�
LOOXVWUDWLQJ� WKLV� DUWLFOH� ZHUH� VFDQQHG� GLUHFWO\�
IURP�WKH�SXEOLFDWLRQV�RI�%DFRQ�DQG�KLV�GDXJKWHU�
*HUWUXGH��ZKR�EHWZHHQ�WKHP�SXEOLVKHG�RYHU����
VXFK� SKRWRJUDSKV��ZKLOH� RWKHUV� DUH� FRQVWDQWO\�
DOOXGHG� WR� LQ� WKHLU� ZULWLQJV�� $OO� WKH� REYLRXV�
UHSRVLWRULHV� KDYH� EHHQ� VRXQGHG� RXW� ZLWK� QR�
VXFFHVV��$Q\�KHOS�LQ�WUDFNLQJ�WKHP�GRZQ�ZRXOG�
EH�JUHDWO\�DSSUHFLDWHG�

)RRWQRWHV�
��� 'DOH� ZDV� NLOOHG� RQ� -XQH� ���WK�� ����� LQ� D�
VXEVHTXHQW�DWWHPSW�WR�ODXQFK�D�EDOORRQ�IURP�WKH�
VDPH�VSRW��ZKHQ�łHUH�LW�KDG�ULVHQ�PDQ\�KXQGUHG�
IHHW� WKH� VLON� GHYHORSHG� D� UHQW�� ZKLFK� TXLFNO\�
H[WHQGHG�LWVHOI�IURP�WRS�WR�ERWWRP��DOORZLQJ�WKH�
ZKROH� YROXPH� RI� JDV� WR� HVFDSH´� �-� %DFRQ�
����D�������

���7KLV�UHIHUHQFH�VXJJHVWV�WKDW�%DFRQ¶V�FDPHUD�
ZDV�DQ�RULJLQDO�μ.RGDN¶��,QWURGXFHG�LQ�������LW�
KDV�EHHQ�VXJJHVWHG�WKDW�LWV�DSSHDUDQFH�PDUNHG�
WKH� EHJLQQLQJV� RI� SRSXODU� SKRWRJUDSK\��
&RQWDLQHG�ZLWKLQ� D� VPDOO�� OLJKW�� ZRRGHQ� ER[��
WKH�FDPHUD�KHOG�D�UROO�RI�ILOP�IRU�����H[SRVXUHV��
7KH�SKRWRJUDSKHU�PHUHO\�QHHGHG�WR�WXUQ�WKH�NH\�
WR�ZLQG� WKH� ILOP� RQ�� SXOO� WKH� VWULQJ� WR� VHW� WKH�
VKXWWHU�� SRLQW� WKH� FDPHUD� DQG� WKHQ� SUHVV� WKH�
EXWWRQ� WR� UHOHDVH� WKH� VKXWWHU��:KHQ� WKH� HQWLUH�
ILOP�KDG�EHHQ�H[SRVHG�� WKH�HQWLUH�FDPHUD�ZDV�
UHWXUQHG� WR� WKH� IDFWRU\� ZKHUH� WKH� ILOP� ZDV�
UHPRYHG� DQG� SURFHVVHG� DQG� WKH� FDPHUD�
UHORDGHG�ZLWK�D�QHZ�UROO�RI�ILOP��,Q�%ULWDLQ��WKH�
FDPHUD� FRVW� �� JXLQHDV�� ZKLOH� GHYHORSLQJ� DQG�
SULQWLQJ��LQLWLDOO\��FRVW�DQRWKHU���JXLQHDV�D�WLPH�
±�QRW�FKHDS�E\�DQ\�PHDQV��7KH�UHIHUHQFH�WR�D�
μILYH�JXLQHD�.RGDN¶�UHODWHV� WR�RQH�RI�%DFRQ¶V�
ODWHU�IOLJKWV��EXW�LI�KH�ZDV�XVLQJ�RQH�LQ�$XJXVW�

6XEVHTXHQW� IOLJKWV�ZHUH�DJDLQ� IRFXVHG�PDLQO\�
RQ� VFLHQWLILF� REVHUYDWLRQ�� WKRXJK� KH� DOVR�
H[SHULPHQWHG� ZLWK� DOWHUQDWLYH� PHWKRGV� RI�
LQIODWLQJ�EDOORRQV��7KH�XVH�RI�SHWUROHXP�LQVWHDG�
RI� FRDO� JDV� VHHPV� WR� KDYH�PDGH� IRU� D� QHUYH��
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$$5*�VSHFLDO�RQH�GD\�PHHWLQJ�
�LQ�FROODERUDWLRQ�ZLWK�'HSDUWPHQW�RI�$UFKDHRORJ\��8QLYHUVLW\�RI�/HLFHVWHU��

3RSXODWLQJ�&OD\�/DQGVFDSHV��
5HFHQW�DGYDQFHV�LQ�DUFKDHRORJ\�RQ�GLIILFXOW�VRLOV�

/HLFHVWHU�8QLYHUVLW\��6DWXUGD\����1RYHPEHU������

μ%XW�FOD\�VRLOV�DUH�YHU\�UDUHO\�RI�DQ\�XVH�¶����-��%UDGIRUG�����������

&RQWULEXWLRQV�DW�WKLV�PHHWLQJ�VKRZ�KRZ�UHFHQW�ZRUN�RQ��LQ�DQG�RYHU�FOD\�VRLOV�KDV�UDGLFDOO\�
FKDQJHG�WKH�JHQHUDOO\�DFFHSWHG�YLHZ�WKDW�WKH�FOD\ODQGV�LQ�%ULWDLQ��DQG�HOVHZKHUH��ZHUH�GH��
YRLG�RI�SUH�PHGLHYDO�VHWWOHPHQW��

&RQWULEXWRUV��VKRXOG��LQFOXGH��3DWULFN�&OD\��6WHSKHQ�&ROHPDQ��'DYH�&RZOH\��$OLVRQ�'HHJDQ��
$PDQGD�'LFNVRQ��%RE�(YDQV��&KULV�(YDQV��'DPLDQ�*UDG\��6FRWW�.HQQH\��-HVVLFD�0LOOV��5RJ�
3DOPHU��:ORGHN�5ąF]NRZVNL��

7R�EH�FRQILUPHG�ZKHQ�ZH�HYHQWXDOO\�KHDU�EDFN�IURP�/HLFHVWHU��

7LFNHW�SULFHV�ZLOO�DOVR�EH�IL[HG�WKHQ�ZLWK�D�UHGXFHG�SULFH�IRU�$$5*�PHPEHUV�DQG�VWXGHQWV�
DQG�RSWLRQDO�PHHWLQJ�RQO\�RU�ZLWK�EXIIHW�OXQFK��

(YHQWXDO�ERRNLQJV���)LRQD�6PDOO��$HULDO�6XUYH\��105&��.HPEOH�'ULYH��6ZLQGRQ�61���*=�

�����WKHQ�KH�PXVW�KDYH�EHHQ�DPRQJ�WKH�ILUVW�LQ�
WKLV�FRXQWU\�WR�EH�GRLQJ�VR��

���$V�GHVFULEHG�LQ�-�%DFRQ�����D��LQ�D�FKDSWHU�
HQWLWOHG�ł+RZ�,�ERPEDUGHG�/RQGRQ´��

5HIHUHQFHV�

%DFRQ��*�� ������ 7KH�5HFRUG� RI� DQ�$HURQDXW��
EHLQJ�WKH�OLIH�RI�-RKQ�0��%DFRQ���-RKQ�
/RQJ��/RQGRQ��

%DFRQ��-0������D�� %\�/DQG�DQG�6N\��� ,VELVWHU�
DQG�&RPSDQ\�/LPLWHG��/RQGRQ��

%DFRQ�� -0�� ����E�� 0RQXPHQWDO� 7LPH��
.HHSHUV�� *RRG�:RUGV��'HFHPEHU�������
�������

%DFRQ�� -0�� ����D�� 7KH�'RPLQLRQ� RI� WKH�$LU��
7KH�VWRU\�RI�DHULDO�QDYLJDWLRQ���&DVVHOO�
DQG�&RPSDQ\�� /LPLWHG�� /RQGRQ� >DOVR�
DYDL�ODEOH�DV�D� IUHH�GRZQORDG�IURP�WKH�
3URMHFW� *XWHQEHUJ� ZHEVLWH� �� KWWS����
ZZZ�JXWHQEHUJ�RUJ���@�

%DFRQ�� -0�� ����E��� 2YHU� +LVWRULF� *URXQGV��
*RRG�:RUGV��1RYHPEHU��������������

&DSSHU��-&��������3KRWRJUDSKV�RI�6WRQHKHQJH�
DV� VHHQ� IURP� D� ZDU� EDOORRQ��
$UFKDHRORJLD�����������

&KLSSLQGDOH�� &�� ������ 6WRQHKHQJH� &RPSOHWH���
6WRQHKHQJH� &RPSOHWH�� �5HYLVHG�
HGLWLRQ���7KDPHV�DQG�+XGVRQ��/RQGRQ��
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��������)LJXUH����/RFDWLRQ�RI�7VDPGD�&RXQW\�LQ�:HVWHUQ�7LEHW��&KLQD��
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,QWURGXFWLRQ�
,Q� WKLV� DUWLFOH�� ,� SUHVHQW� D� VSDWLDO� VXUYH\� RI�
DQFLHQW� ILHOG� SDWWHUQV� DURXQG� WKH� YLOODJH� DQG�
UXLQHG� IRUW�WHPSOH� FRPSOH[� RI� %HGRQJSR� LQ�
7VDPGD��&KLQHVH� �=DQGD��FRXQW\�RI�WKH�7LEHW�
$XWRQRPRXV� 5HJLRQ�� &KLQD� �)LJXUH� �� ±� WKLV�
LQFOXGHV�DOO�SODFH�QDPHV�PHQWLRQHG�LQ�WKH�WH[W���
7KLV� VXUYH\� LV� EDVHG� RQ� ��IRRW� UHVROXWLRQ�
4XLFN%LUG� LPDJHU\� DFTXLUHG� LQ� 'HFHPEHU�
������ DQG� ILHOG�ZRUN� FRQGXFWHG� DW� WKH� VLWH� LQ�
-XQH� ������ � ,Q� SDUWLFXODU�� DQFLHQW� ILHOGV� DUH�
FRPSDUHG� ZLWK� FRQWHPSRUDU\� DJULFXOWXUDO�
SDWWHUQV�� DQG� VSHFXODWLYH� ILJXUHV� RQ� SRVVLEOH�
KLVWRULF�SRSXODWLRQ�OHYHOV�DUH�JLYHQ��

PRQDVWHULHV� ODWHU� EXLOW� XQGHU� SDWURQDJH� RI� WKH�
ZHVWHUQ�7LEHWDQ�*XJH�G\QDVW\��FD�����WK��WR����WK�
FHQWXULHV�$�'���RIWHQ�UH�GHYHORSHG�WKHVH�
DFURSROLVHV� WR� DFFRPPRGDWH� WHPSOHV�� � 7KH�
*XJH�FDSLWDO�DW�WKH�DFURSROLV�7VDSDUDQJ�IRUW�LV�
WKH�PDLQ�GHVWLQDWLRQ�RI�PRVW� WRXULVWV�JRLQJ� WR�
7VDPGD�FRXQW\�WRGD\��DQG�LV�GHVFULEHG�LQ�GHWDLO�
LQ�JXLGH�ERRNV�WR�ZHVWHUQ�7LEHW���'HVSLWH�HDUOLHU�
LQVWDQFHV�RI�%XGGKLVP�GLIIXVLQJ�IURP�,QGLD�WR�
/KDVD�DQG�HQYLURQV�RI�&HQWUDO�7LEHW�GXULQJ�WKH�
7LEHWDQ� HPSLUH� SHULRG� �FD�� ��WK�� WR� ��WK�� FHQWXULHV�
$�'���� WKH� VXEVHTXHQW� EUHDN�XS� RI� WKH� HPSLUH�
OHG�WR�D�GHFOLQH�LQ�%XGGKLVP���,W�ZDV�WKH�*XJH�
G\QDVW\�WKDW�EHFDPH�LQVWUXPHQWDO�LQ�VXSSRUWLQJ�
D� UHVXUJHQFH� RI� %XGGKLVW� DUW� DQG� OLWHUDWXUH��
+LVWRULFDO� UHFRUGV�� KRZHYHU�� IURP� ZHVWHUQ�
7LEHW� SULRU� WR� WKLV� μVHFRQG� GLIIXVLRQ¶� RI�
%XGGKLVP� DUH� UDUH�� DQG� DQ� DHULDO� VXUYH\� RI�
DQFLHQW�ILHOG�SDWWHUQV�DURXQG�IRUWV�DQG�WHPSOHV�
LV� WKXV� D� XVHIXO�ZD\� WR� DWWHPSW� WR� UHFRQVWUXFW�
DVSHFWV� RI� WKH� HDUO\� KLVWRULFDO� DQG� FXOWXUDO�
JHRJUDSK\�RI�WKLV�UHJLRQ��

$HULDO�6XUYH\�RI�$EDQGRQHG�$JULFXOWXUDO�)LHOGV�LQ�WKH�
$QFLHQW�7LEHWDQ�.LQJGRP�RI�*XJH��

5HFHQW�ILQGLQJV�IURP���IRRW�UHVROXWLRQ�4XLFN%LUG�LPDJHU\�RI�
%HGRQJSR�DQG�HQYLURQV��

.DUO�(��5\DYHF�

7VDPGD�FRXQW\�OLHV� LQ� WKH�KHDUW�RI� WKH�FDQ\RQ�
FRXQWU\� RI� VRXWKZHVWHUQ� 7LEHW� FDUYHG� E\� WKH�
6XWOHM� ULYHU� RI� WKH� ,QGXV� ZDWHUVKHG�� DQG�
ERUGHUHG�RQ�WKH�VRXWK�E\�WKH�+LPDOD\DQ�IURQWLHU�
ZLWK� ,QGLD� �)LJXUH� ���� � 7KLV� UHJLRQ� FRQWDLQV�
PDQ\� DQFLHQW� FDYHV� DQG� DFURSROLV� IRUW� VLWHV��
VRPH� SUREDEO\� GDWLQJ� IURP� WKH� FLUFD� ILUVW�
PLOOHQQLXP� %�&�� ,URQ� $JH�� � %XGGKLVW�

)LJXUH����7KH�&DQ\RQ�&RXQWU\�RI�6RXWKZHVWHUQ�7LEHW���/RRNLQJ�VRXWK�RYHU�WKH�FRUH�DUHD�RI�WKH�
DQFLHQW�*XJH�.LQJGRP�ZLWK�WKH�+LPDOD\D�RQ�WKH�KRUL]RQ��
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$QHFGRWDO� REVHUYDWLRQV� RQ� QXPHURXV�
DEDQGRQHG� IRUWV� DQG� ILHOGV� LQ� WKLV� SDUW� RI�
ZHVWHUQ�7LEHW�ZHUH�PDGH� LQ� WKH�����V�E\� WKH�
QRWHG�7LEHWRORJLVW�*LXVHSSH�7XFFL���������EXW�
KH� ZDV� PDLQO\� LQWHUHVWHG� LQ� VWXG\LQJ� WKH�
LFRQRJUDSKLF� RULJLQV� RI� 7LEHWDQ� %XGGKLVW� DUW�
DQG� GLG� QRW� FRQGXFW� DQ\� VRUW� RI� V\VWHPDWLF�
VXUYH\�� �+LV� LQWHUHVWV�ZHUH�VLPLODU� WR� WKRVH�RI�
6LU� $XUHO� 6WHLQ� ZKR� HDUOLHU� H[SORUHG� DQFLHQW�
%XGGKLVW� VLWHV� DORQJ� WKH� 6LON� 5RDG� IURP� WKH�
1RUWKZHVW�IURQWLHU�RI�WKH�%ULWLVK�,QGLDQ�(PSLUH�
LQWR� WKH� 7DULP� %DVLQ� DQG� *DQVX� &RUULGRU� RI�
μ&KLQHVH�7XUNLVWDQ¶�GXULQJ�WKH�HDUO\�GHFDGHV�RI�
WKH�WZHQWLHWK�FHQWXU\���,Q�ERWK�FDVHV��WKHVH�HDUO\�
DUFKDHRORJLFDO�DQG�DUW�KLVWRU\�VXUYH\V�UHYHDOHG�
D�UHJLRQ�GHVLFFDWHG�E\�FOLPDWH�FKDQJH�RYHU�WKH�
SDVW� WZR� PLOOHQQLD� ZLWK� QXPHURXV� VHWWOHPHQW�
DUHDV� DEDQGRQHG� GXH� WR� GULHG�XS� LUULJDWLRQ�
VRXUFHV�� � ,Q� WKH� FDVH� RI� WKH� *XJH� G\QDVW\� LQ�
ZHVWHUQ� 7LEHW�� WKRXJK�� SROLWLFDO� IDFWRUV� QHHG�
DOVR�EH� WDNHQ�LQWR�FRQVLGHUDWLRQ��PRVW�QRWDEO\�
WKH� IDOO� RI� WKH� NLQJGRP� DW� WKH� KDQGV� RI� WKH�
QHLJKERXULQJ�/DGDNKL�NLQJGRP�DQG�LWV�0XVOLP�
PHUFHQDULHV� IURP� .DVKPLU� GXULQJ� WKH�
VHYHQWHHQWK� FHQWXU\�� � 7KLV� HYHQW� OHG� WR�
PRQDVWHULHV� EHLQJ� VXGGHQO\� DEDQGRQHG� DQG�
SHRSOH� IOHHLQJ� WR� &HQWUDO� DQG� (DVWHUQ� 7LEHW�
ZKHUH� VRPH� IDPLO\� QDPHV� LQGLFDWH� D� ZHVWHUQ�
7LEHWDQ� RULJLQ�� � $QG�� PRUH� UHFHQWO\�� &KLQD¶V�
ODQG�UHIRUP�DQG�IRUFHG�FROOHFWLYL]DWLRQ�GXULQJ�
WKH��������V�DIWHU�LWV�DQQH[DWLRQ�RI�7LEHW��DQG�
FRQWLQXHG�XQUHVW��DOVR�OHG�VRPH�7LEHWDQV�WR�IOHH�
RYHU� WKH� ERUGHU� WR� ,QGLD�� � 7KXV�� WKLV� SUHVHQW�
VXUYH\� RI� DEDQGRQHG� ILHOGV� DW� RQH� ORFDOH� LV�
GHVLJQHG� WR� TXDQWLI\� WKH� H[WHQW� LQ� UHODWLRQ� WR�
SUHVHQW�GD\� IDUPLQJ� SDWWHUQV�� ZKLOH�
GHWHUPLQDWLRQ� RI� VSHFLILF� WLPH�SHULRGV� PXVW�
DZDLW�IXUWKHU�UHVHDUFK��

7KH�$UFKDHRORJ\�RI�:HVWHUQ�7LEHW�
6XUIDFH� LQYHQWRU\� VXUYH\V� FRQGXFWHG� E\�
%HOOH]]D� ������� ������ RQ� WKH� SUH�%XGGKLVW�
RFFXSDWLRQ� RI� ZHVWHUQ� 7LEHW� UHFRUG�
DSSUR[LPDWHO\�����DUFKDHRORJLFDO�VLWHV�� �0RVW�
RI� WKHVH� VLWHV� FRPSULVH� IRUWUHVVHV�� EXLOGLQJV��
VWHOD� �RU� VWDQGLQJ� VWRQHV� IRXQG� PRVWO\� LQ�
DUUD\V��� DQG� WRPEV�� � $V� %HOOH]]D� �������
H[SODLQV� LQ� D� VXFFLQFW� VXPPDU\� RI� KLV� SDVW�
GHFDGH�RI�H[SORUDWLRQ�DQG�UHVHDUFK��RQH�RI�WKH�
PRVW� VWULNLQJ� IHDWXUHV� RI� SUH�%XGGKLVW�
VHWWOHPHQW�LQ�ZHVWHUQ�7LEHW�LV�WKDW�LW�ZDV�RIWHQ�
ORFDWHG� LQ� SODFHV� WKDW� ZHUH� VXEVHTXHQWO\�
DEDQGRQHG���7KHUH�LV�QRZ�QR�VLJQ�RI�SHUPDQHQW�

FRQWHPSRUDU\� KDELWDWLRQ� LQ�PDQ\� SODFHV� IURP�
DERXW�������WR�������P�DERYH�VHD�OHYHO�ZKHUH�
UXLQHG� IRUWUHVVHV�� HODERUDWH� UHOLJLRXV�
FRPSOH[HV��DQG�H[WHQVLYH�FHPHWHULHV�DUH�IRXQG��
%HOOH]]D� DVFULEHV� PRVW� RI� WKHVH� VLWHV� WR� WKH�
SUH�%XGGKLVW� =KDQJ�]KXQJ� �DOVR� 6KDQJVKXQJ��
FLYLOL]DWLRQ� WKDW� RQFH� WKULYHG� LQ� WKLV� UHJLRQ�
EHWZHHQ�FD������%�&�WR�$�'�������ZKHQ�LW�ZDV�
DQQH[HG�E\�WKH�HPHUJLQJ�/KDVD�EDVHG�7LEHWDQ�
HPSLUH���/LWWOH�LV�NQRZQ�RI�WKLV�SDVW�SHULRG��ZLWK�
VWXGLHV� E\� D� VPDOO� QXPEHU� RI� VSHFLDOLVWV�
UHIHUULQJ�WR�=KDQJ�]KXQJ�LQ�WHUPV�UDQJLQJ�IURP�
D� FRDOLWLRQ� RI� WHUULWRULDOO\� EDVHG� OLQHDJHV� WR� D�
NLQJGRP� DQG� HPSLUH�� � 7KRXJK� PRVW� VFKRODUV�
DJUHH�WKDW�WKH�=KDQJ�]KXQJ�FDSLWDO�ZDV�ORFDWHG�
DW�.\XQJOXQJ�RQ�WKH�HDVWHUQ�ERUGHU�RI�7VDPGD�
FRXQW\�ZKHUH�WKH�6XWOHM�ULYHU�RULJLQDWHV�RQ�WKH�
7LEHWDQ�3ODWHDX�ZHVW�RI�VDFUHG�0RXQW�.DLODVK��

5HFHQW� DUFKDHRORJLFDO� H[FDYDWLRQV� E\�
$OGHQGHUIHU� DQG� 0R\HV� ������� DW� 'LQGXQ�� D�
SUH�%XGGKLVW� YLOODJH� VLWH� DW� DERXW� �����P�� LQ�
7VDPGD� FRXQW\�� DQG� E\� WKH� DUFKDHRORJ\�
GHSDUWPHQW� RI� 6LFKXDQ� 8QLYHUVLW\� DQG� WKH�
%XUHDX� RI�&XOWXUDO�5HOLFV��7LEHW�$XWRQRPRXV�
5HJLRQ� �LQ� +XR� DQG� /L�� ������ DW� D� QHDUE\�
FHPHWHU\�� OHG� WR� UDGLRFDUERQ� GDWHV� FDOLEUDWHG�
LQWR� WKH�PRVW�SUREDEOH� WLPH�IUDPH�RI���������
%�&�� � %DVHG� VLPSO\� RQ� WKLV� WLPH�IUDPH�� WKH�
7VDPGD�FRXQW\�VLWHV�FRXOG�UHSUHVHQW�D�=KDQJ��
]KXQJ�FXOWXUDO�DIILOLDWLRQ��EXW�WKH�DUFKDHRORJLVWV�
VWLOO� GR� QRW� KDYH� HQRXJK� RI� D� V\VWHPDWLF�
UHVHDUFK�EDVLV�WR�FDOO�WKHVH�=KDQJ�]KXQJ�VLWHV��
$OVR��%HOOH]]D� �LQ�SUHVV��� LQ� D� UHFHQW� VWXG\�RI�
WKH� WHUULWRULDO� FKDUDFWHULVWLFV� RI� WKH� SUH��
%XGGKLVW� =KDQJ�]KXQJ� HQWLW\�� UHIUDLQV� IURP�
LQFOXGLQJ� WKLV� FRUH� DUHD� RI� WKH� DQFLHQW� *XJH�
NLQJGRP�LQ�WKH�FDQ\RQ�ODQGV�RI�7VDPGD�FRXQW\�
LQ� KLV� VXUYH\� GXH� WR� VSHFLDO� GLIILFXOWLHV� LQ�
DVVHVVLQJ�ZKLFK�VLWHV�FDQ�EH�DVVLJQHG�WR�D�SUH��
%XGGKLVW� FXOWXUDO� PLOLHX�� � 7KH� QHDUHVW� PDMRU�
FXOWXUDO�KHDUWK�LQ�WKLV�SDUW�RI�WKH�ZRUOG�ZDV�WKH�
+DUUDSDQ�� RU� ,QGXV� YDOOH\� FLYLOL]DWLRQ� WKDW�
IORXULVKHG� F�� ����� ±� ����� %�&��� ORQJ� EHIRUH�
DYDLODEOH�DUFKDHRORJLFDO�HYLGHQFH�SHUWDLQLQJ�WR�
=KDQJ�]KXQJ�DSSHDUHG���:KDW�LPSDFW�WKH�XUEDQ�
+DUUDSD� FXOWXUH� PD\� KDYH� KDG� RQ� KLVWRULFDO�
GHYHORSPHQWV�LQ�ZHVWHUQ�7LEHW�DUH�VSHFXODWLYH�
DW� EHVW�� DV� RXWOLQHG� E\� 6DPXHO� ��������
)XUWKHUPRUH��YDQ�'ULHP��������SRVWXODWHV�WKDW�
WKH�QRUWKHUQ�1HROLWKLF�FXOWXUH�RI�.DVKPLU�������
±� ����� %�&���� PXFK� FORVHU� WR� ZHVWHUQ� 7LEHW��
UHSUHVHQWV� D� FRORQLDO� H[SRQHQW� RI� WKH� QRUWK�
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&KLQD� 0DMLD\DR� 1HROLWKLF� FXOWXUH� �F�� ����� ±�
�����%�&���� � �9DQ�'ULHP�DSWO\�SRLQWV�RXW� WKDW�
WKLV� SURYLGHV� DQ� H[SODQDWLRQ� IRU� WKH� IDFW� WKDW�
7LEHWR�%XUPDQV� LQKDELW� ERWK� VLGHV� RI� WKH�
+LPDOD\DV��WKH�JUHDWHVW�QDWXUDO�ODQG�EDUULHU�RQ�
HDUWK��

,Q�OLJKW�RI�WKLV�EULHI�UHYLHZ�RI�WKH�DUFKDHRORJ\�
RI�ZHVWHUQ�7LEHW��WKH�DEDQGRQHG�ILHOGV�QHDU�WKH�
YLOODJH� RI� %HGRQJSR� LQ� 7VDPGD� FRXQW\�
H[DPLQHG�LQ�WKLV�UHVHDUFK�QRWH�FRXOG�GDWH�IURP�
WKH� SUH�%XGGKLVW� SHULRG�� � &HUWDLQO\� LW¶V�
UHDVRQDEOH� WR� DVVXPH� WKHVH� VHWWOHPHQWV� LQ� WKH�
XSSHU�6XWOHM� ULYHU�YDOOH\�KDG�DQ�DJUDULDQ�EDVH�
ORQJ� EHIRUH� %XGGKLVP� DUULYHG�� EXW� VRPHWLPH�
DIWHU� WKH� KLVWRULFDO� GRPHVWLFDWLRQ� RI� WKH�
LPSRUWDQW�JUDLQ�FURS�SODQWV�RI�ZKHDW�DQG�EDUOH\�
LQ� WKH� 0LGGOH� (DVW� DERXW� ������� \HDUV� DJR��
$FFRUGLQJ� WR� 0DOORU\� DQG� 0DLU� �������� WKH�
ZHLJKW�RI�FLUFXPVWDQWLDO�HYLGHQFH�IRU�WKH�HDUO\�
VHWWOHPHQW� RI� (DVW� &HQWUDO� $VLD� GXULQJ� WKH�
0HVROLWKLF�SHULRG�LQGLFDWHV�ZHVWHUQ�RULJLQV���,Q�
DGGLWLRQ� WR� WKH� FXOWLYDWLRQ� RI� FHUHDOV��
DUFKDHRORJLFDO� HYLGHQFH� IRU� WKH� GRPHVWLFDWLRQ�
RI� VKHHS� DOVR� IDYRXUV� WKLV� ZHVWHUQ� RULJLQ�
K\SRWKHVLV���7KH�H[WHQW�WR�ZKLFK�ZHVWHUQ�7LEHW�
ZDV�JHRJUDSKLFDOO\�FRQQHFWHG�ZLWK�WKHVH�HDUO\�
GLIIXVLRQV� DQG� ODWHU� WUDGLQJ� QHWZRUNV� UHTXLUHV�
IXUWKHU�GHWDLOHG�LQWHUGLVFLSOLQDU\�UHVHDUFK��

)LJXUH����5XLQV�RI�%HGRQJSR�)RUW�DQG�0RQDVWHU\��
,UULJDWHG�EDUOH\�ILHOGV�LQ�IRUHJURXQG���1RWH�VPDOO�
UHFRQVWUXFWHG�PRQDVWHU\�DW�IRRW�RI�FOLIIV��

WKH�PRQDVWHU\�RI�%HGRQJSR�ZDV�D�EUDQFK�RI�WKH�
PDLQ�PRQDVWHU\� RI� 7ROLQJ� FRQVWUXFWHG� LQ� ����
$�'�� GXULQJ� WKH� EHJLQQLQJ� RI� WKH� %XGGKLVW�
SHULRG�LQ�ZHVWHUQ�7LEHW�� �9DULRXV�RWKHU�UXLQHG�
WHPSOHV�DUH�DOVR�IRXQG�LQ�WKH�%HGRQJSR�YDOOH\��
EXW�LW¶V�RQO\�DW�WKH�IRRW�RI�WKLV�PDLQ�VLWH�QHDU�WKH�
YLOODJH�ZKHUH�D�VPDOO� WHPSOH�ZDV�UHEXLOW�DIWHU�
&KLQD¶V�SROLWLFDO�DQG�HFRQRPLF�UHIRUPV�LQ�7LEHW�
GXULQJ�WKH�����V��

7KH� YLOODJH� RI� %HGRQJSR� FRQVLVWV� RI� ���
KRXVHKROGV��DQG����LQGLYLGXDOV��PRVW�RIILFLDOO\�
FODVVLILHG�DV�IDUPHUV���$W�WKH�WLPH�RI�P\�YLVLW�LQ�
-XQH�RI�������KRZHYHU��PRUH� WKDQ�KDOI�RI� WKH�
YLOODJHUV�ZHUH�DZD\�ZRUNLQJ�IRU�ZDJHV�RQ�URDG�
PDLQWHQDQFH� DQG� LQ� GLVWDQW� WRZQV�� � 7RWDO�
IDUPODQG�FRPSULVHG�����KHFWDUHV��RU������PX��D�
&KLQHVH�XQLW�RI�ODQG�PHDVXUHPHQW�HTXDO�WR������
KHFWDUH��� �7KH�PX� LV�QRZ� WKH� VWDQGDUG�XQLW�RI�
ODQG�PHDVXUHPHQW� LQ�7LEHW� DV� LW� LV� WKURXJKRXW�
&KLQD���0RVW�ILHOGV�ZHUH�SODQWHG�LQ�EDUOH\��WKH�
VWDSOH� KLJKODQG� JUDLQ� FURS� RI� 7LEHW�� � 7KH�
UHPDLQLQJ� DUHD� ZDV� SODQWHG� LQ� EHDQV�� DQG�
UDSHVHHG�XVHG�IRU�PDNLQJ�FRRNLQJ�RLO��)LJXUHV�
��DQG�����

$EDQGRQHG�ILHOGV�FRPSULVH�D�PXFK�ODUJHU�DUHD�
GRZQVWUHDP� IURP� WKH� YLOODJH�� � 7KHVH�PD\� EH�
FODVVLILHG� DV� DEDQGRQHG� ILHOGV� IRU� VHYHUDO�
UHDVRQV���)LUVW��ORFDO�IDUPHUV�WROG�PH�WKH\�ZHUH�
DQFLHQW�ILHOGV���$QG��VHFRQG��DQDO\VLV�RI�VSDWLDO�
SDWWHUQV� DSSDUHQW� LQ� WKH� DSSUR[LPDWHO\� ��IRRW�
UHVROXWLRQ� SDQFKURPDWLF� 4XLFN%LUG� LPDJHU\�
DFTXLUHG�LQ������UHYHDOV�WKH�VKDSHV�RI�WHUUDFHG�
ILHOGV� DQG� LUULJDWLRQ� FDQDOV� VLPLODU� WR�
FRQWHPSRUDU\�SDWWHUQV�� �&DVXDO�REVHUYDWLRQ�RI�
VWUHDP� GLVFKDUJH� YROXPHV� GXULQJ� -XQH� �����
UHYHDOHG� WKDW� OLWWOH� ZDWHU� IORZHG� GRZQVWUHDP�
IURP� WKH� YLOODJH� DUHD�� SHUKDSV� GXH� WR� FOLPDWH�
FKDQJH���$QG��LQVSHFWLRQ�RI�WKH�ORZHVW�UHDFKHV�
RI� WKH� %HGRQJSR� YDOOH\� QHDU� WKH� FRQIOXHQFH�
ZLWK�WKH�6XWOHM�UHYHDOHG�D�GU\�VWUHDPEHG��

$EDQGRQHG�)LHOG�3DWWHUQV�
%HGRQJSR�YLOODJH�OLHV�LQ�D�VPDOO�WULEXWDU\�RI�WKH�
6XWOHM�DW�DSSUR[LPDWHO\�������P�� �5XLQV�RI� �D�
IRUW�PRQDVWHU\�FRPSOH[�WRZHU�DERYH�WKH�YLOODJH�
�ILJXUH� ���� � +LVWRULFDO� UHFRUGV� VKRZ� WKDW�

)XUWKHU� FRPSOLFDWLQJ� WKH� VSDWLDO� DQDO\VLV� RI�
DQFLHQW� YV�� FRQWHPSRUDU\� IDUP� ILHOGV�� DUH� WKH�
WUDFHV� RI� UHODWLYHO\� UHFHQWO\� FXOWLYDWHG� ILHOGV��
,PPHGLDWHO\� ZKHUH� FRQWHPSRUDU\� ILHOGV� HQG��
DQG� DEDQGRQHG� ILHOGV� EHJLQ�� FOHDUO\� GHILQHG�
IXUURZV� DQG� LUULJDWLRQ� FKDQQHOV� LQGLFDWH� VRPH�
DUHDV�WKDW�ZHUH�SUREDEO\�IDUPHG�TXLWH�UHFHQWO\�
�)LJXUH������7KHVH�VWDQG�LQ�VWDUN�FRQWUDVW�WR�WKH�
H[WHQVLYH� SUREDEOH� DQFLHQW� ILHOGV� ZLWK� PXFK�
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)LJXUH����%HGRQJSR�YLOODJH�DQG�ILHOGV��
����8SSHU��7KH�%HGRQJSR�9DOOH\�6WXG\�$UHD���4XLFN%LUG�LPDJHU\��'HFHPEHU�������
����/RZHU���$QQRWDWHG�4XLFN%LUG�LPDJHU\�VKRZLQJ�FXOWLYDWHG�DQG�DEDQGRQHG�ILHOGV��
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)LJXUH����$EDQGRQHG�ILHOGV�QHDU�%HGRQJSR�9LOODJH��

&KLQD¶V� QHZ� KRXVHKROG� UHVSRQVLELOLW\� V\VWHP�
LQVWLWXWHG�GXULQJ�WKH�HDUO\�����V�LQ�7LEHW���,W¶V�
DOVR�SRVVLEOH�WKDW�WKH\�EHORQJHG�WR�SHRSOH�ZKR�
KDYH� IOHG� WR� ,QGLD�� � 5HFHQW� LUULJDWLRQ� ZDWHU�
VKRUWDJHV� FRXOG� DOVR� DFFRXQW� IRU� WKHVH� ILHOG�
SDWWHUQV�� � $OO� WKUHH� SRVVLELOLWLHV� ZHUH� UDLVHG�
GXULQJ�FDVXDO�FRQYHUVDWLRQV�ZLWK�ORFDO�IDUPHUV��
DQG�RZLQJ�WR�WKH�SROLWLFDO�VHQVLWLYLW\�RI�IOLJKW�WR�
,QGLD�,�FKRRVH�QRW�WR�GHOYH�DQ\�GHHSHU�LQWR�WKLV�
SDUWLFXODU�SRVVLELOLW\�� �%XW� WKH� ODVW� SRVVLELOLW\��
QDPHO\� WKDW� LUULJDWLRQ� ZDWHU� DPRXQWV� KDYH�
UHFHQWO\�EHJXQ�WR�GHFUHDVH��LV�DOVR�VXSSRUWHG�E\�
IDUPHUV¶� DFFRXQWV� RI� DERXW� ���� PX� RI�
DEDQGRQHG� IDUPODQG� DERXW� WZR� KRXUV� ZDON�
QRUWKZDUGV� LQ� WKH� DGMDFHQW� VPDOO� WULEXWDU\�
YDOOH\�� � 9HULILFDWLRQ� RI� WKHVH� DFFRXQWV� LV�
VXSSRUWHG�E\�WKH�4XLFN%LUG�LPDJHU\�WKDW�VKRZV�
DERXW� WKLV�PXFK� UHFHQWO\� DEDQGRQHG� IDUPODQG�
UHYHDOHG� E\� WKH� WHOO�WDOH� VLJQV� RI� VKDUSO\�
GHOLQHDWHG� IXUURZV� DQG� ILHOG� HGJHV�� � ,Q� WKLV�
SUHVHQW�DQDO\VLV��KRZHYHU��,�KDYH�FKRVHQ�IRU�WKH�

)LJXUH� ��� 'HWDLO� RI� FXOWLYDWHG� DQG� DEDQGRQHG� ILHOGV� VKRZLQJ� DFWXDO� ��IRRW� UHVROXWLRQ� RI� SDQFKURPDWLF�
4XLFN%LUG�LPDJHU\��

PRUH� PROGHG�� ZHDWKHUHG� VKDSHV� ZKHUHLQ�
IXUURZV� DUH� QR� ORQJHU� GLVFHUQDEOH�� � 6HYHUDO�
UHDVRQV� PD\� DFFRXQW� IRU� WKHVH� UHFHQWO\�
DEDQGRQHG� ILHOGV�� � 3HUKDSV� WKH\� ZHUH� IDUPHG�
GXULQJ�WKH�IRUFHG�FROOHFWLYL]DWLRQ�SHULRG�GXULQJ�
WKH� ����V� WR� ��V� DQG� ODWHU� DEDQGRQHG� ZKHQ�
IDPLOLHV�VKLIWHG�WR�ZRUN�WKHLU�RZQ�ILHOGV�XQGHU�
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VDNH� RI� VLPSOLFLW\� WR� IRFXV� RQO\� RQ� WKH� PDLQ�
%HGRQSR�YDOOH\�DQG�QRW�WR�LQFOXGH�WKLV�DGMDFHQW�
YDOOH\�WR�WKH�QRUWK�LQ�WKH�DHULDO�VXUYH\��

7KH� PHWKRG� RI� VFUHHQ�GLJLWL]LQJ� DJULFXOWXUDO�
ILHOG� DUHDV� LQ� WKH� KLJK�UHVROXWLRQ� 4XLFN%LUG�
LPDJHU\� GRHV� QRW�� KRZHYHU�� DOORZ� VSHFLILF�
FXOWLYDWHG�DUHDV�ERWK�LQ�WKH�SDVW�DQG�SUHVHQW�WR�
EH�HDVLO\�FDOFXODWHG���7KLV�SUREOHP�LV�GXH�WR�WKH�
IDFW�WKDW�FXOWLYDWHG�ILHOG�SDWWHUQV�LQ�PDQ\�SDUWV�
RI� 7LEHW� FRQVLVW� RI� QXPHURXV� VPDOO� WHUUDFHG�
DUHDV� GLYLGHG� IURP� RQH� DQRWKHU� E\� QRQ��
FXOWLYDWHG� DUHDV� FRPSULVHG� RI� ILHOG� ERUGHUV��
IRRWZD\V�� DQG� LUULJDWLRQ�FKDQQHOV�� �2I�FRXUVH��
FDUHIXO� DQG� WLPH�FRQVXPLQJ� VFUHHQ�GLJLWL]LQJ�
E\� D� TXDOLILHG� DQDO\VW� ZRXOG� DOORZ� VSHFLILF�
FXOWLYDWHG�DUHDV�WR�EH�FDOFXODWHG���%XW�,�FKRRVH�
D�GLIIHUHQW�PHWKRG��EHFDXVH�LW�LV�LPSRVVLEOH�WR�
GLVFHUQ� SDVW� FXOWLYDWHG� DUHDV� IURP� QRQ��
FXOWLYDWHG� VXUIDFHV� IURP� WKH� JHQHUDO� DQFLHQW�
ILHOG�SDWWHUQV���7KH�PHWKRG�,�HPSOR\HG�LQYROYHV�
ILUVW� VLPSO\� UHODWLQJ� WKH� FRQWHPSRUDU\� DFWXDO�
FXOWLYDWHG�DUHD��DVFHUWDLQHG�WKURXJK�ILHOGZRUN��
WR�WKH�WRWDO�VFUHHQ�GLJLWL]HG�FRQWHPSRUDU\�ILHOG�
DUHD� LQ� WKH�4XLFN%LUG� LPDJHU\�� � 7KLV� DPRXQW�
FRPSULVHV�������PX��FRPSDUHG�WR�WKH������PX�
DFWXDOO\�FXOWLYDWHG�ZKLFK�UHSUHVHQWV����SHUFHQW�
RI� WKH� WRWDO� GLJLWL]HG� ILHOG� DUHD�� � ,� EHOLHYH� LW¶V�
UHDVRQDEOH� WR� XVH� WKLV� ILJXUH� RI� ��� SHUFHQW� WR�
H[WUDSRODWH� WR� WKH� DEDQGRQHG� ILHOG� DUHDV��
EHFDXVH� WKH� OHYHO� RI� DJULFXOWXUDO� WHFKQRORJ\�
HPSOR\HG� E\� IDUPHUV� LQ� 7LEHW� WRGD\� LV� VWLOO�
EDVHG� RQ� WUDGLWLRQDO� PHWKRGV� LQYROYLQJ� VPDOO�
LUULJDWLRQ� FKDQQHOV�� KDQG�WRROV� DQG� GUDIW�
DQLPDOV� IRU� SORZLQJ�� � 7KH� ELJ� GLIIHUHQFHV�
FRPSDUHG� WR�SUHPRGHUQ� WLPHV� LQYROYH� WKH�XVH�
RI� QHZ� K\EULG� VHHGV� DQG� FKHPLFDO� IHUWLOL]HUV�
LQWURGXFHG�E\�WKH�&KLQHVH�JRYHUQPHQW�DIWHU�WKH�
����V��

7KH�DSSUR[LPDWH�WRWDO�DUHD�RI�DEDQGRQHG�ILHOGV�
GRZQVWUHDP�IURP�%HGRQJSR�FRPSULVHV��������
PX��RU������KHFWDUH� �)LJXUH����� �%DVHG�RQ� WKH�
PHWKRGRORJ\� RXWOLQHG� DERYH�� WKH� KLVWRULFDO�
FXOWLYDWHG�DUHD�ZDV�SUREDEO\� DERXW�������PX��
7KLV� UHSUHVHQWV� DERXW� IRXU� WLPHV� WKH� DUHD�
FXOWLYDWHG�WRGD\��

6SHFLILFDOO\��WKH������SRSXODWLRQ�RI����SHRSOH�
IDUPLQJ������PX�RI�FXOWLYDWHG�ODQG�UHYHDOV�D�PX�
SHU� FDSLWD� OHYHO� RI� ������ � 8VLQJ� WKLV� OHYHO� LQ�
UHODWLRQ� WR� WKH� WRWDO� FRQWHPSRUDU\� DQG�
DEDQGRQHG�FXOWLYDWHG�ODQG�DPRXQW�RI�������PX��
WKHUH�PLJKW�KDYH�EHHQ�DERXW�����SHRSOH�OLYLQJ�
KHUH�DW�VRPH�WLPH�LQ�WKH�SDVW���7KLV�UHSUHVHQWV�
DERXW��� WLPHV� WKH�SUHVHQW�GD\�SRSXODWLRQ�� �2I�
FRXUVH��WKH�SUHVHQW�GD\�OHYHO�RI������PX�FDSLWD�
LV� EDVHG�� LQ� SDUW�� RQ� WKH� FXOWLYDWLRQ� RI� K\EULG�
VHHGV� DQG� DSSOLFDWLRQ� RI� FKHPLFDO� IHUWLOL]HUV��
0RVW�OLNHO\�D�VRPHZKDW�ODUJHU�DPRXQW�RI�ODQG�
ZDV�UHTXLUHG�WR�VXSSRUW�HDFK�SHUVRQ�LQ�WKH�SDVW��
%XW� KLJKHU� OHYHOV� RI�PHDW� FRQVXPSWLRQ� FRXOG�
KDYH�FRQWULEXWHG�PRUH�FDORULHV� WR� FRPSHQVDWH�
IRU�VPDOOHU�ILHOGV�DQG�ORZHU�JUDLQ�\LHOGV���/RQJ��
GLVWDQFH� WUDGH�PD\�KDYH�DOVR�EURXJKW� LQ�PRUH�
JUDLQ��HYHQ�ULFH�IURP�,QGLD�LQ�H[FKDQJH�IRU�VDOW�
SHUKDSV�� �$QG� LW� LV� LPSRUWDQW� WR�QRWH� WKDW� WKLV�
DQDO\VLV�GRHV�QRW�WDNH�LQWR�DFFRXQW�WKH�����PX�
RI�UHFHQWO\�DEDQGRQHG�IDUPODQG�WZR�KRXUV�ZDON�
QRUWK�RI�%HGRQJSR��DV�ZHOO�DV�VRPH�DGGLWLRQDO�
WUDFWV� RI� DQFLHQW� ILHOG� SDWWHUQV� GLVFHUQDEOH� LQ�
WKLV�DGMDFHQW�WULEXWDU\�YDOOH\��

,W¶V�IRROLVK�WR�DVVXPH�WKDW�FD��,URQ�$JH�RU�ODWHU�
%XGGKLVW� SHULRG� *XJH� NLQJGRP� SRSXODWLRQ�
OHYHOV�PD\�EH� DFFXUDWHO\� FDOFXODWHG� DFFRUGLQJ�
WR� WKLV� DHULDO� ILHOG� VXUYH\�PHWKRGRORJ\�� � ,W� LV�
UHDVRQDEOH�� WKRXJK�� WR� DVVXPH� WKDW� PRUH�
IDUPODQG� DW� VRPH� WLPH� GXULQJ� WKH� SDVW�
VXSSRUWHG� FRUUHVSRQGLQJO\� KLJKHU� QXPEHUV� RI�
SHRSOH��

&RQFOXVLRQ�
7KH� UHFHQW� DYDLODELOLW\� RI� KLJK�UHVROXWLRQ�
VDWHOOLWH�LPDJHU\�LQ�WKH�SDVW�VHYHUDO�\HDUV�PDNHV�
VXUYH\V�RI�DEDQGRQHG�ILHOGV�LQ�ZHVWHUQ�7LEHW�IDU�
HDVLHU� DQG� LQH[SHQVLYH� WR� XQGHUWDNH� WKDQ�
SUHYLRXVO\�� �7KLV� UHJLRQ¶V�SUHGRPLQDQW� VWHSSH�
DQG� GHVHUW� ODQGVFDSHV� ZLWK� KLJK� VXUIDFH�
YLVLELOLW\�� ZKHUH� H[SRVXUH� LV� D� IXQFWLRQ� RI�
UHODWLYH� FROGQHVV� DQG� DULGLW\�� DOVR� SHUPLWV�
H[WHQVLYH�DHULDO�LQYHQWRULHV�RI�DQFLHQW�EXLOGLQJ�
VLWHV� LQ� DGGLWLRQ� WR� SDVW� DJULFXOWXUDO� SDWWHUQV��
%XW� WKLV� VPDOO� VXUYH\� DW� RQH� ORFDOH� RQO\�
VFUDWFKHV�WKH�VXUIDFH�RI�ZKDW�ZRXOG�EH�SRVVLEOH�
LQ� D� V\VWHPDWLF� VXUYH\� RYHU� D� ODUJHU� DUHD� LQ�
WDQGHP� ZLWK� DUFKDHRORJLFDO� LQYHVWLJDWLRQV� DW�
VDPSOH�VLWHV��

,W�LV�LQWHUHVWLQJ�WR�DWWHPSW�WR�XVH�WKHVH�ILQGLQJV�
IURP� WKLV� DHULDO� VXUYH\� WR� DWWHPSW� WR� HVWLPDWH�
ZKDW�KLVWRULFDO�SRSXODWLRQ�OHYHOV�RI�%HGRQJSR�
DQG� HQYLURQV� PLJKW� KDYH� EHHQ� OLNH��

2ZLQJ�WR�WKH�ODFN�RI�FOHDU�DQG�FRQFLVH�KLVWRULFDO�
UHFRUGV� SHUWDLQLQJ� WR� IDUPLQJ� DFUHDJHV� DQG�
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JUDLQ� \LHOGV� GXULQJ� WKH� SUH�%XGGKLVW� DQG�
%XGGKLVW� SHULRGV� LQ� ZHVWHUQ� 7LEHW�� LW� LV� DOVR�
LPSRUWDQW� WKDW� DWWHQWLRQ� EH� GLUHFWHG� DW�
DWWHPSWLQJ� WR� GDWH� ZKHQ� ILHOGV� OLNHO\� EHFDPH�
DEDQGRQHG���,W�LV�QRW�FOHDU�LI�ILHOG�DEDQGRQPHQW�
ZDV� PDLQO\� D� UHVXOW� RI� FOLPDWH� FKDQJH� DQG�
GLPLQLVKLQJ� LUULJDWLRQ� ZDWHU� VXSSOLHV�� RU� LI�
DQWKURSRJHQLF� IDFWRUV� SOD\HG� D� UROH�� � *UDLQ�
WDNHV�QLWURJHQ�RXW�RI�WKH�VRLO��DQG�ZHDUV�LW�RXW��
&HUWDLQO\� WKH� IDUPHUV� RI� DQFLHQW� 7LEHW� KDG�
ILJXUHG� WKLV� RXW� IRU� WKHPVHOYHV� DQG� DUULYHG� DW�
VRPH� EDODQFH�� � %XW� LV� LW� SRVVLEOH� WKDW� ULVLQJ�
SRSXODWLRQ�OHYHOV�DW�VRPH�SRLQW�LQ�WKH�SDVW�OHG�
WR�GUDVWLF�FKDQJHV�LQ�IDOORZLQJ�DW�WKH�H[SHQVH�RI�
WKH� ODQG"� � $QDO\VLV� RI� WKH� FKHPLFDO� VRLO�
SURSHUWLHV� RI� DEDQGRQHG� ILHOGV� FRPSDUHG� WR�
FRQWHPSRUDULO\�ZRUNHG� ILHOGV�FRXOG�KHOS� VKHG�
VRPH�OLJKW�RQ�WKLV�TXHVWLRQ��

0RUH�DUFKDHRORJLFDO�ILHOG�UHVHDUFK�LV�QHHGHG�WR�
SURYLGH� D�ZLGHU�QHWZRUN�RI� UDGLRFDUERQ�GDWHV�
IURP�VLWHV� LQ�ZHVWHUQ�7LEHW�� �6XFK�GDWD��ZKHQ�
LQWHJUDWHG� ZLWK� DHULDO� VXUYH\V� RI� DQFLHQW�
YLOODJHV�� IRUWV�� DQG� ILHOGV� LQ� JHRJUDSKLF�
LQIRUPDWLRQ� V\VWHP� PRGHOV�� ZRXOG� SURYLGH�
LPSRUWDQW� FRQWURO� YDULDEOHV� IRU� LQWHUSRODWLQJ�
SRVVLEOH� DQFLHQW� SRSXODWLRQ� GHQVLWLHV� DQG�
VHWWOHPHQW�SDWWHUQV�DFURVV�ZHVWHUQ�7LEHW��

$FNQRZOHGJHPHQWV�
,�ZRXOG�OLNH�WR�WKDQN�'LJLWDO�*OREH�IRU�GRQDWLQJ�
WKH�4XLFN%LUG� LPDJHU\�XVHG� LQ� WKLV� VWXG\�� � ,Q�
DGGLWLRQ�� ,�JUHDWO\�DSSUHFLDWH� WKH�DVVLVWDQFH�RI�
WKH�7LEHWDQ�$FDGHP\�RI� 6RFLDO� 6FLHQFHV�� DQG�
3URI�� 'DYLG� *HUPDQR� RI� WKH� 8QLYHUVLW\� RI�
9LUJLQLD��IRU�IDFLOLWDWLQJ�P\�ILHOG�UHVHDUFK�LQ�WKH�
7LEHW�$XWRQRPRXV�5HJLRQ�RI�&KLQD�XQGHU�WKH�
JHQHUDO�DXVSLFHV�RI�WKH�7LEHWDQ�DQG�+LPDOD\DQ�
'LJLWDO� /LEUDU\� SURMHFW�� � 6SHFLDO� WKDQNV� WR�
3HPED�� D� JUDGXDWH� VWXGHQW� DW� WKH� 7LEHWDQ�
$FDGHP\�RI�6RFLDO�6FLHQFHV�IRU�DFFRPSDQ\LQJ�
DQG� DVVLVWLQJ� PH� RQ� P\� WULS� IURP� /KDVD� WR�
ZHVWHUQ�7LEHW��

%LEOLRJUDSK\�
$OGHQGHUIHU�� 0��� DQG� 0R\HV�� +�� ������

([FDYDWLRQV�DW�'LQGXQ��D�SUH�%XGGKLVW�
YLOODJH�VLWH�LQ�IDU�ZHVWHUQ�7LEHW��,Q�
+XR��:���DQG�/L��<���HGV���� (VVD\V�RI�
WKH� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ�
7LEHWDQ�$UFKDHRORJ\�DQG�$UW���&HQWHU�
IRU�7LEHWDQ�6WXGLHV��6LFKXDQ�8QLRQ�

8QLYHUVLW\��&KHQJGX��&KLQD��SS������
����

%HOOH]]D��-RKQ�9LQFHQW�������� $QWLTXLWLHV�RI�
1RUWKHUQ� 7LEHW�� 3UH�%XGGKLVW�
$UFKDHRORJLFDO�'LVFRYHULHV�RQ� WKH�
+LJK� 3ODWHDX��� 'HOKL�� $GURLW�
3XEOLVKHUV��

������������ $QWLTXLWLHV�RI�8SSHU�7LEHW��3UH��
%XGGKLVW�$UFKDHRORJLFDO�6LWHV�RQ�WKH�
+LJK� 3ODWHDX��� 'HOKL�� $GURLW�
3XEOLVKHUV��

������������$QFLHQW�7LEHW��%ULQJLQJ�WR�/LJKW�WKH�
)RUJRWWHQ�� $WKHQD�5HYLHZ��������

�������LQ�SUHVV���7HUULWRULDO�&KDUDFWHULVWLFV�RI�WKH�
3UH�%XGGKLVW� =KDQJ�]KXQJ�
3DOHRFXOWXUDO� (QWLW\�� ,Q� +HOOHU�� $��
�HG���� 3URFHHGLQJV� RI� WKH� 7HQWK�
,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�7LEHWDQ�
6WXGLHV�6HPLQDU���2[IRUG�8QLYHUVLW\�
������/HLGHQ��%ULOO��

+XR��:���DQG�/L��<��������;L]DQJ�=KDGD�;LDQ�
3L\DQJ�'RQJJD�<L�=KL� �����1LDQ�
'LDRFKD� <XID� -XH� �6XUYH\� DQG�
([FDYDWLRQ�RI�WKH�3L\DQJ�'RQJJD�6LWH�
LQ�=DQGD�&RXQW\��7LEHW�LQ�������� $FWD�
$UFKDHRORJ\�6LQLFD�������������

0DOORU\�� -��3��� DQG�0DLU��9��+�������� 7KH�
7DULP�0XPPLHV��$QFLHQW�&KLQD�DQG�
WKH�0\VWHU\�RI�WKH�(DUOLHVW�3HRSOHV�
IURP�WKH�:HVW���/RQGRQ��7KDPHV���
+XGVRQ��

6DPXHO�� *�� ������ 7KH� ,QGXV� 9DOOH\�
&LYLOL]DWLRQ� DQG� (DUO\� 7LEHW�� ,Q�
.DUPD\��6��*���DQG�1DJDQR��<���HGV����
1HZ�+RUL]RQV�LQ�%RQ�6WXGLHV���%RQ�
6WXGLHV� ��� 1DWLRQDO� 0XVHXP� RI�
(WKQRORJ\��2VDND��SS�����������

7XFFL�� *LXVHSSH�� ������ � 6HFUHWV� RI� 7LEHW��
%HLQJ� WKH� &KURQLFOH� RI� WKH� 7XFFL�
6FLHQWLILF�([SHGLWLRQ�WR�:HVWHUQ�7LEHW����
7UDQVODWHG�IURP�WKH�,WDOLDQ�HGLWLRQ�E\�
0DU\� $�� -RKQVWRQH�� � /RQGRQ� DQG�
*ODVJRZ��%ODFNLH���VRQ��OLPLWHG��

9DQ�'ULHP��*��������1HROLWKLF�&RUUHODWHV�RI�
$QFLHQW�7LEHWR�%XUPDQ�0LJUDWLRQV��,Q�
%OHQFK��5���DQG�6SULJJV��0���HGV����
$UFKDHRORJ\� DQG� /DQJXDJH� ,,���
5RXWOHGJH��/RQGRQ��SS����������
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0RGHUQ� FDPHUD� OHQVHV� DUH� UHODWLYHO\� IUHH� RI�
JHRPHWULF� GLVWRUWLRQ�� HVSHFLDOO\� VR� DW� IRFDO�
OHQJWKV� PXFK� ORQJHU� WKDQ� WKH� ILOP� RU� VHQVRU�
GLDJRQDO�� +RZHYHU�� WKHUH� LV� DOZD\V� D� VPDOO�
UHPDLQLQJ�DPRXQW�HYHQ�LQ� WKH�PRVW�H[SHQVLYH�
OHQVHV��

5DGLDO� GLVWRUWLRQ� LV� PRVW� YLVLEOH� ZKHQ� WDNLQJ�
SLFWXUHV� ZLWK� ZLGH� DQJOH� OHQVHV� RI� YHUWLFDO�
VWUXFWXUHV� KDYLQJ� VWUDLJKW� OLQHV� ZKLFK� WKHQ�
DSSHDU�FXUYHG��7KLV�NLQG�RI�GLVWRUWLRQ�DSSHDUV�
PRVW� YLVLEO\�ZKHQ� WKH� VKRUWHVW� IRFDO� OHQJWK� LV�
VHOHFWHG�HLWKHU�ZLWK�D� IL[HG�RU�D�]RRP�OHQV�� ,W�
PD\� EH� DGHTXDWHO\� FRUUHFWHG� E\� DSSO\LQJ� D�
VLPSOH� SRO\QRPLDO� WUDQVIRUPDWLRQ� GXH� WR� WKH�
���WK�� FHQWXU\� PDWKHPDWLFLDQ� DQG� DVWURQRPHU�
3KLOLSS� /XGZLJ� YRQ� 6HLGHO� ������������
SXEOLVKHG�E\�KLP�LQ������ZKLFK�UHTXLUHV�WKUHH�
FRQVWDQWV� DIIHFWLQJ� WKH� LPDJH� FRQWHQW� DV� D�
IXQFWLRQ� RI� WKH� GLVWDQFH� IURP� WKH� FHQWHU� DQG�
V\PPHWULFDO� DERXW� LW�� KHQFH� WKH� QDPH� UDGLDO�
GLVWRUWLRQ��$�YHU\�FRPSOHWH�GLVFXVVLRQ�ZLWK�IXOO�
PDWKHPDWLFDO� EDFNJURXQG�� LV� JLYHQ� LQ� KWWS����
DVWURQ�EHUNHO\�HGX�aMUJ�$EHUUDWLRQV�

7KHVH� FRQVWDQWV� PD\� EH� FRPSXWHG� E\�
SKRWRJUDSKLQJ� D� VWUXFWXUH� FRQWDLQLQJ� NQRZQ�
VWUDLJKW� YHUWLFDO� DQG� KRUL]RQWDO� OLQHV�� 7KH\�
GHSHQG�RQ�WKH�IRFDO�OHQJWK�RI�WKH�OHQV�UHODWLYH�WR�
WKH�OHQJWK�RI�WKH�GLDJRQDO�RI�WKH�LPDJH�VHQVRU�
DQG� YDU\� IURP� OHQV� WR� OHQV�� )RU� FDPHUDV�ZLWK�
LQWHUFKDQJHDEOH� OHQVHV�� VHSDUDWH� FDOLEUDWLRQ� LV�
UHTXLUHG� IRU� HDFK� OHQV� DQG� IRU� D� VHOHFWLRQ� RI�
W\SLFDO� IRFDO� OHQJWKV�� )RU� D� OHVV� H[SHQVLYH�
GLJLWDO�FDPHUD�ZLWK�D�QRQ�LQWHUFKDQJHDEOH�OHQV��
FDOLEUDWLRQ� LV� UHTXLUHG� RQO\� IRU� D� VHOHFWLRQ� RI�
IRFDO� OHQJWKV�� 5DGLDO� GLVWRUWLRQ� RI� DQ� DHULDO�
LPDJH�PD\�FDXVH�QRWLFHDEOH�HUURUV�RXWVLGH�WKH�
FHQWUDO� DUHD� RI� WKH� LPDJH� ZKHQ� SXUHO\�
SURMHFWLYH� WUDQVIRUPDWLRQV� DUH� XVHG� RU� ZKHQ�
FRQWURO�SRLQWV�OLH�RXWVLGH�WKLV�DUHD��,W�VKRXOG�EH�

UHPRYHG�SULRU�WR�PDSSLQJ��
37/HQV� FDOLEUDWLRQ� FRQVWDQWV� FRPSXWHG� E\�
7KRPDV�1LHPDQQ� DUH�XVHG�LQ�WKH�DXWKRU¶V�ODWHVW�
SURJUDP� 5DG&RU�� EHFDXVH� WKH\� FRYHU� D� ZLGH�
UDQJH� RI� GLJLWDO� FDPHUDV� DQG� OHQVHV� DQG� DUH�
DYDLODEOH�ZLWKRXW�FKDUJH��2Q�WKH�,QWHUQHW��FOLFN�
RQ�KWWS���HSDSHUSUHVV�FRP�SDQR�IRU�D�YHU\�FOHDU�
DQG� GHWDLOHG� GLVFXVVLRQ� RI� WKH� SULQFLSOHV�
LQYROYHG��37/HQV�PD\�EH�GRZQORDGHG�DQG�XVHG�
ZLWKRXW� FKDUJH� IURP� KWWS���HSDSHUSUHVV�FRP��
37/HQV�

8QOLNH�37/HQV�ZKLFK� LV�DQ�$GREH�3KRWRVKRS�
SOXJ�LQ�� WKH� DXWKRU¶V� SURJUDP�5DG&RU� LV� IXOO\�
VHOI�FRQWDLQHG� H[FHSW� IRU� 1LHPDQQ¶V� SURILOH�
FDOLEUDWLRQ� GDWD� ILOHV�� ,W� GRHV� QRW� XVH� WKH�
3DQRUDPD�7RROV�G\QDPLF�OLQN�OLEUDU\�RQ�ZKLFK�
37/HQV� GHSHQGV�� ,W� PD\� DOVR� EH� GRZQORDGHG�
DQG�XVHG�ZLWKRXW�FKDUJH�IURP�WKH�DXWKRU¶V�ZHE�
VLWH� KWWS���ZZZ�XQL�NRHOQ�GH�aDO����DLUGRZQ��
KWPO�RU�RQH�RI�LWV�PLUURU�VLWHV��

7KH� 1LHPDQQ� FDOLEUDWLRQ� FRQVWDQWV� DUH�
FRQWDLQHG�LQ�D�VHW�RI�WH[W�ILOHV��RQH�RU�PRUH�IRU�
HDFK� FDPHUD� PDNHU�� � 7KHUH� LV� D� PDVWHU� ILOH�
ZKLFK� OLVWV� WKH� QDPHV� RI� WKH�PDNHUV� RI�PDQ\�
PRGHUQ�GLJLWDO�DQG�ILOP�FDPHUDV��(DFK�HQWU\�LQ�
WKLV�ILOH�SRLQWV� WR�D�SURILOH�ILOH�ZKLFK�FRQWDLQV�
GDWD� DERXW� WKH� FDPHUDV� PDGH� E\� WKH�
PDQXIDFWXUHU�DQG�WKH�OHQVHV�ZKLFK�PD\�EH�XVHG�
ZLWK� WKHP�� 7KHUH� LV� DOVR� D� ILOH� RI� VLQJOH� OHQV�
UHIOH[�OHQVHV�IRU�LWHPV�ZKLFK�PD\�EH�XVHG�ZLWK�
WKH�FDPHUDV�RI�VHYHUDO�PDQXIDFWXUHUV�ZKLFK�DUH�
PDGH�E\�RWKHU�PDQXIDFWXUHUV��1LHPDQQ�XSGDWHV�
KLV� SURILOH� ILOHV� YHU\� IUHTXHQWO\�� 7KH� XSGDWHV�
PD\�EH�GRZQORDGHG�GLUHFWO\�YLD�WKH�SURJUDP¶V�
KHOS� ILOH� IURP� KLV� ZHE� VLWH� RU� IURP� WKH� OLQNV�
JLYHQ�DERYH��

%HFDXVH�RI�WKH�PDQ\�FDPHUDV�DQG�OHQVHV�RQ�WKH�
PDUNHW�ZKLFK�DUH�FRQVWDQWO\�EHLQJ�DGGHG�WR��LW�
LV� QRW� SRVVLEOH� WR� KDYH� D� SURILOH� IRU� HYHU\�
FDPHUD�DQG�HYHU\�OHQV��7KHUHIRUH��WKH�DXWKRU¶V�
SURJUDP�RIIHUV�VLPSOH�WRROV�IRU�FDOLEUDWLQJ�DQ\�
FDPHUD�OHQV�FRPELQDWLRQ�LI�D�VXLWDEOH�LPDJH�LV�
DYDLODEOH�� +HUH�� WKLV� SURFHVV� LV� FDOOHG�PDQXDO�
FRUUHFWLRQ��

5DGLDO�'LVWRUWLRQ�&RUUHFWLRQ�

,UZLQ�6FROODU�
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&KHDSHU� OHQVHV� DOVR� KDYH� GLVWRUWLRQ� ZKLFK�
YDULHV� ZLWK� FRORXU�� � 7KLV� LV� FDOOHG� FKURPDWLF�
DEHUUDWLRQ�� ,Q�5DG&RU��D� IDFLOLW\� LV�RIIHUHG�IRU�
VHOHFWLRQ� RI� VHSDUDWH� FRUUHFWLRQ� FRQVWDQWV� IRU�
WKH�UHG��JUHHQ�DQG�EOXH�FRPSRQHQWV�RI�D�FRORXU�
FDOLEUDWLRQ� LPDJH�� 7KLV� LV� QRW� DYDLODEOH� LQ�
37/HQV� RU� LQ� VRPH� RI� LWV� FRPPHUFLDO�
HTXLYDOHQWV��

$QRWKHU� UDGLDOO\� V\PPHWULF� HUURU� LQ� FKHDSHU�
OHQVHV�LV�YLJQHWWLQJ��ZKHUHE\�WKH�RXWHU�DUHD�RI�
DQ�LPDJH�UHFHLYHV�D�ELW�OHVV�OLJKW�WKDQ�WKH�FHQWUDO�
SRUWLRQ��7KLV�LV�DOVR�FRUUHFWDEOH�LQ�5DG&RU�DQG�
LQ�37/HQV��

DEHUUDWLRQ��WKHUH�DUH�RWKHU�W\SHV�RI�OHQV�GLVWRU��
WLRQ�ZKLFK�DIIHFW�WKH�TXDOLW\�DQG�JHRPHWU\�RI�DQ�
LPDJH� DQG� ZKLFK� DUH� QRW� UDGLDOO\� V\PPHWULF��
7DQJHQWLDO�GLVWRUWLRQ�LV�QRW�FRUUHFWHG�LQ�5DG&RU�
RU�37/HQV��VLQFH� LW� LV�XVXDOO\�VPDOO�FRPSDUHG�
ZLWK�WKDW�GXH�WR�UDGLDO�GLVWRUWLRQ�DW�WKH�W\SLFDO�
LPDJH�UHVROXWLRQV�RI�GLJLWDO�FDPHUDV��3HUVSHF��
WLYH�GLVWRUWLRQ��ZKLFK�LV�LQWURGXFHG�E\�WKH�FDP��
HUD�SRLQWLQJ�REOLTXHO\�DW�WKH�VXEMHFW�RI�LQWHUHVW�
LV�RI�FRXUVH�GHDOW�ZLWK�E\�$LU3KRWR��

7ZR�YLHZV�RI�WKH�VDPH�VXEMHFW��EHIRUH�DQG�DIWHU�
UXQQLQJ� 5DG&RU� RU� 37/HQV� VKRZV� KRZ� WKH�
PHWKRG�UHPRYHV�PRVW�RI�WKH�UDGLDO�GLVWRUWLRQ�LQ�
D�WHVW�LPDJH��

,Q� DGGLWLRQ� WR� UDGLDO� GLVWRUWLRQ� DQG� FKURPDWLF�

,PDJH�FRXUWHV\�RI�7KRPDV�1LHPDQQ�DQG�PDGH�ZLWK�D�/HLFD�',*,/8;����IRFDO�OHQJWK���PP��
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,QWURGXFWLRQ�
7KH� ZZZ�DLUSKRWRILQGHU�FRP��ZHEVLWH�LV�D�ZHE��
EDVHG�*,6��,W�SURYLGHV�UHPRWH�DFFHVV�� WKURXJK�
WKH� ,QWHUQHW�� WR� LQGH[HV� IRU� ODUJH� SDUWV� RI� WKH�
DHULDO� SKRWRJUDSKLF� KROGLQJV� RI� WKH� 5R\DO�
&RPPLVVLRQ� RQ� $QFLHQW� DQG� +LVWRULFDO�
0RQXPHQWV�RI�6FRWODQG��5&$+06��ZKLFK�DUH�
KHOG�LQ�(GLQEXUJK���,W�DOVR�KRVWV�WKH�LQGH[�WR�WKH�
SRVW�ZDU�5$)�YHUWLFDO�SKRWRJUDSKV�KHOG�E\�WKH�
5R\DO�&RPPLVVLRQ� RQ�$QFLHQW� DQG�+LVWRULFDO�
0RQXPHQWV� RI� :DOHV� �5&$+0:�� DW�
$EHU\VWZ\WK��

7KH�5&$+06�&ROOHFWLRQV�
:LWK� WKH� WUDQVIHU� RI� WKH� &HQWUDO� 5HJLVWU\� RI�
$HULDO� 3KRWRJUDSK\� �6FRWODQG�� IURP� WKH�
6FRWWLVK� 2IILFH� WR� WKH� 5R\DO� &RPPLVVLRQ� LQ�
������5&$+06�EHFDPH�WKH�SULPDU\�DUFKLYH�RI�
YHUWLFDO�DHULDO�SKRWRJUDSKV�LQ�6FRWODQG���7KHUH�
DUH�WKUHH�SULQFLSDO�LQGH[HV��

7KH� SRVW�ZDU� 5$)� VRUWLHV� IURP� ����� WR� WKH�
HDUO\�����V�
$�1DWLRQDO�6XUYH\�RI�6FRWODQG�IURP�WKH�DLU�WRRN�
SODFH� LPPHGLDWHO\� IROORZLQJ� WKH� ZDU� �PRVWO\�
�������� RI� EODFN�DQG�ZKLWH� SKRWRJUDSKV� DW� D�
VFDOH� RI� DSSUR[LPDWHO\�����������7KH�ZKROH�RI�
WKH�FRXQWU\�LV�FRYHUHG�EXW�WKH�TXDOLW\�LV�YDULDEOH��
7KHUH� LV� DOVR� OLPLWHG� FRYHUDJH� DW� ERWK� VPDOOHU�
����������� DQG� ODUJHU� ��������� ��PRVWO\� WRZQV��
VFDOHV��

2UGQDQFH�6XUYH\�SKRWRJUDSK\������V�WR�������
2UGQDQFH� 6XUYH\� SKRWRJUDSK\� ZDV� XQGHUWDNHQ�
IRU�PDSSLQJ�SXUSRVHV���,W�FRYHUV�PRVW�RI�6FRWODQG�
DW�VFDOHV�UDQJLQJ�IURP���������WR�����������7KHUH�
DUH� RFFDVLRQDO� DUHDV� FRYHUHG� UHFHQWO\� IRU�
PDSSLQJ� SXUSRVHV� �H�J�� DQ� H[FHOOHQW� VHW� RI�
(GLQEXUJK� LQ� FRORXU� DW� �������� LQ� �������
5&$+06�KROGV�WKH�QHJDWLYHV�IRU�DOO�26�VRUWLHV�
XS�WR������DQG�PRVW�RI�WKH�SULQWV��

7KH������$OO�6FRWODQG�6XUYH\�
&RPPLVVLRQHG�E\�WKH�WKHQ�6FRWWLVK�2IILFH��WKLV�
LV�D�VXUYH\�RI�WKH�ZKROH�RI�6FRWODQG�DW�����������
7KH� SKRWRJUDSKV� DUH� EODFN�DQG�ZKLWH� DOWKRXJK�
FRYHUDJH�RI�WKH�&HQWUDO�%HOW�LV�LQ�FRORXU��

$GGLWLRQDOO\��WKHUH�DUH�LQGH[HV�WR�D�QXPEHU�RI�
VPDOOHU� FROOHFWLRQV�� VXFK� DV� 6FRWWLVK� 2IILFH�
FRPPLVVLRQHG� VRUWLHV� DORQJ� VHFWLRQV� RI� WKH�
FRDVW��RYHU� VHOHFWHG� WRZQV�DQG� URDG�FRUULGRUV��
7KHVH� LQGH[HV� UHPDLQ� WR� EH� DGGHG� WR� WKH�
ZZZ�DLUSKRWRILQGHU�FRP��ZHEVLWH��

7KHUH� DUH� DOVR� LQGH[HV� WR� WKH� /XIWZDIIH� DQG�
5$)� :RUOG� :DU� ,,� REOLTXH� DQG� YHUWLFDO�
SKRWRJUDSKV�� VHH� ZHE� SDJH�� KWWS����
ZZZ�UFDKPV��JRY�XN�SXEOLFDWLRQUDI�KWPO�DHULDO�
SKRWRJUDSKV��DV�ZHOO�DV�WR�WKRVH�SULQWV�IURP�WKH�
&8&$3�FROOHFWLRQV�KHOG�DW�WKH�5&$+06��

ZZZ�DLUSKRWRILQGHU�FRP���WKH�ZHEVLWH�

(YROXWLRQ�
7KH�SURSRVDO�WR�FUHDWH�D�ZHEVLWH�WR�KRVW�LQGH[�
LQIRUPDWLRQ�DERXW�DHULDO�SKRWRJUDSKLF�FRYHUDJH�
LQ� 6FRWODQG� DURVH� IURP� D� ZRUNLQJ� SDUW\�� WKH�
,PDJHU\�IRU�6FRWODQG�*URXS��LQ�WKH�ODWH�����V��
7KH� JURXS� FRPSULVHG� UHSUHVHQWDWLYHV� IURP�
SXEOLF� VHFWRU� RUJDQLVDWLRQV� �LQFOXGLQJ� 7KH�
6FRWWLVK�([HFXWLYH��2UGQDQFH�6XUYH\��6FRWWLVK�
(QWHUSULVH�� 6FRWWLVK� 1DWXUDO� +HULWDJH�� %ULWLVK�
*HRORJLFDO�6XUYH\�DQG�5&$+06��LQWHUHVWHG�LQ�
IRUPLQJ� D� FRQVRUWLXP� WR� FRPPLVVLRQ� D� QHZ�
QDWLRQDO�YHUWLFDO�DHULDO�SKRWRJUDSKLF�VXUYH\�RI�
6FRWODQG�� � $OWKRXJK� GLVFXVVLRQV� SURYHG�
IUXLWOHVV�DQG�ZHUH�VXSHUVHGHG�E\�WKH�SURPLVH�RI�
D�0LOOHQQLXP�0DS� �JHWPDSSLQJ�FRP�� DQG� WKH�
VXEVHTXHQW�GHYHORSPHQW�RI�WKH�26�0DVWHU0DS�
,PDJHU\� /D\HU�� WKH� JURXS� FRPPLVVLRQHG�
*HRZLVH� /WG� WR� EXLOG� D� ZHE�*,6� XVLQJ�
$XWRGHVN� 0DS*XLGH� VRIWZDUH� WR� LQGH[� ERWK�
H[LVWLQJ� DQG� SODQQHG� YHUWLFDO� DHULDO�
SKRWRJUDSKLF� FRYHUDJH� LQ� 6FRWODQG�� � 2Q� WKH�
GLVVROXWLRQ�RI�WKH�JURXS��5&$+06��DV�FXUDWRUV�
RI� WKH� SULQFLSDO� KLVWRULF� DHULDO� SKRWRJUDSKLF�
FROOHFWLRQ� LQ� 6FRWODQG�� DJUHHG� WR� KRVW� WKH�
ZHEVLWH��'XULQJ������WKH�VLWH�ZDV�PLJUDWHG�LQWR�
D� FXVWRPLVHG� YHUVLRQ� RI� (65,¶V� $UF,PV�
VRIWZDUH�� ZZZ�DLUSKRWRILQGHU�� FRP�� QRZ�
IRUPV�SDUW� RI� D� VXLWH�RI�ZHE�*,6�DSSOLFDWLRQV�
KRVWHG�E\�5&$+06��WKH�ZHE�PDSSLQJ�IDFLOLW\�
RI� &$1025(�� 3$670$3� DQG� +/$0$3��

,QGH[LQJ�YHUWLFDO�DHULDO�SKRWRJUDSK�FROOHFWLRQV��
DQ�LQWURGXFWLRQ�WR�ZZZ�DLUSKRWRILQGHU�FRP�

3HWHU�0F.HDJXH�
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DQG�EHQHILWV�IURP�WKH�FRQWLQXHG�GHYHORSPHQW�RI�
WKHVH� VLWHV� ZLWKLQ� D� FRPPRQ� VRIWZDUH�
DUFKLWHFWXUH��

8VLQJ�WKH�ZHEVLWH�
7KHUH� LV� XQUHVWULFWHG� DFFHVV� WR�
ZZZ�DLUSKRWRILQGHU�FRP���� 8VHUV� DUH� QRW� UH��
TXLUHG� WR� FUHDWH� D� ORJ�LQ� QDPH� DQG� SDVVZRUG��
'XH� WR� WKH� UDQJH� RI� WKH� FROOHFWLRQV� IHDWXUHG��
LQGH[HV�DUH�GLYLGHG�LQWR�D�VHULHV�RI�GDWD�JURXSV��
7KH�IHDWXUHG�FROOHFWLRQV�DUH�WKH�5&$+06�DQG�
5&$+0:�YHUWLFDO�DHULDO�SKRWRJUDSKLF�LQGH[��
HV�� 2WKHU� FROOHFWLRQV� LQFOXGH� LQGH[HV� WR� 5&��
$+06�VSHFLDO�
FROOHFWLRQV�� 2UGQDQFH� 6XUYH\� SKRWRJUDSK\�
IURP������WR������DQG�D�VHFWLRQ�IRU�WKLUG�SDUW\�
GDWD�� �$W�WKH�IURQW�VFUHHQ��WKH�XVHU�FDQ�FKRRVH�
ZKLFK�DVSHFW�RI�WKH�VLWH�WKH\�ZLVK�WR�VHDUFK��

GHSHQGDQW��2QO\�YHU\�JHQHUDO�GHWDLO�LV�VKRZQ�DW�
VFDOHV�VPDOOHU� WKDQ������������ �$W� WKLV� WKUHVK��
ROG�� LQGH[�LQIRUPDWLRQ�ILUVW�DSSHDUV��GLVSOD\HG�
DJDLQVW�2UGQDQFH� 6XUYH\� ����������PDSSLQJ��
0RUH� GHWDLOHG� PDSSLQJ� DSSHDUV� DV� ERWK� WKH�
���������DQG����������WKUHVKROGV�DUH�FURVVHG��

)ROORZLQJ� WKH� OLQN� WR� WKH� 5&$+06� 9HUWLFDO�
&ROOHFWLRQV�� D� VHFRQG� PDS� ZLQGRZ� DSSHDUV�
�)LJXUH�����7KH�PDS�RFFXSLHV�WKH�ULJKW�SDUW�RI�
WKH�VFUHHQ�DERYH�D�VHULHV�RI�VLPSOH�QDYLJDWLRQ�
DQG�TXHU\�WRROV��7KH�QDYLJDWLRQ�EXWWRQV��IURP�
OHIW� WR� ULJKW�� HQDEOH� WKH� XVHU� WR� ]RRP� LQ� E\�
FOLFNLQJ�DQG�KROGLQJ�GRZQ�WKH�OHIW�PRXVH�EXW��
WRQ� WR� GHILQH� D� VHDUFK� DUHD�� ]RRP� RXW�� SDQ�
�SXOOLQJ� WKH�PDS� DURXQG� WKH� VFUHHQ��� ]RRP� WR�
SUHYLRXV� H[WHQW�� ]RRP� WR� 6FRWODQG� �μ6¶�� RU�
]RRP�E\�JD]HWWHHU���=�����7KH�UHPDLQLQJ�EXWWRQV�
DUH�JUH\HG�RXW�RQ�WKH�LQLWLDO�VFUHHQ�DQG�ZLOO�EH�
GHVFULEHG�ODWHU��7KH�μ]RRP�E\�JD]HWWHHU¶�EXWWRQ�
SURYLGHV� D� SRZHUIXO� QDYLJDWLRQ� DLG�� HQDEOLQJ�
WKH�XVHU�WR�VHOHFW�D�SDUWLFXODU�SODFH�QDPH���FLW\��
WRZQ��RU�YLOODJH���DGPLQLVWUDWLYH�DUHD�VXFK�DV�WKH�

7KH�DSSOLFDWLRQ�ZRXOG�QRW�EH�SRVVLEOH�ZLWKRXW�
WKH�VXSSRUWLQJ�PDSSLQJ��JD]HWWHHU�DQG�SRVWFRGH�
LQIRUPDWLRQ�SURYLGHG�� XQGHU� OLFHQFH�� IURP� WKH�
2UGQDQFH� 6XUYH\�� � 7KH� PDSSLQJ� LV� VFDOH�

)LJXUH�����6HDUFK�SDJH�IRU�5&$+06�YHUWLFDO�DHULDO�SKRWRJUDSK�FRYHUDJH�LQ�WKH�6WLUOLQJ�DUHD��
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PRGHUQ�&RXQFLO�$UHD��IRUPHU�&RXQW\�RU�SDULVK�
RU� E\� 26� JULG� UHIHUHQFH� RU� 3RVWFRGH� �RU� SDUW�
3RVWFRGH����2Q�H[HFXWLRQ�WKH�XVHU�LV�WDNHQ�WR�WKH�
H[WHQW�RI�WKH�VHOHFWHG�DUHD��

GRFXPHQW� WKH� QDWXUH� RI� WKH� SKRWRJUDSK\�� WKH�
XVHU� PD\� IROORZ� D� IXUWKHU� K\SHUOLQN� WR� YLHZ�
GHWDLOHG�GHVFULSWLRQV�RI�WKH�DWWULEXWH�ILHOGV�DQG�
VDPSOH�YDOXHV�LQ�HDFK�OD\HU��

7KH� PDS� OHJHQG� LV� VLWXDWHG� WR� WKH� OHIW� RI� WKH�
PDS�� 7KH� LQGH[HV� DUH� LQLWLDOO\� VHW� WR� GLVSOD\�
RQFH�WKH�����������VFDOH� WKUHVKROG�LV�UHDFKHG��
7KH� XVHU� FDQ� WXUQ� RQH� RU� PRUH� LQGH[HV� RII��
DOWKRXJK�� IRU� 2UGQDQFH� 6XUYH\� OLFHQFLQJ�
SXUSRVHV��DW�OHDVW�RQH�LQGH[�PXVW�EH�YLVLEOH��
$Q� LQGH[� OD\HU� FRPSULVHV� WKH� FHQWUDO� OLQH� RI�
HDFK�VRUWLH�FRXSOHG�ZLWK�SRLQWV�UHSUHVHQWLQJ�WKH�
DSSUR[LPDWH�FHQWUH�RI�HDFK�SKRWRJUDSKLF�IUDPH��
%HKLQG�WKH�PDSSHG�GHWDLO��LQIRUPDWLRQ�
DERXW� WKH� SDUWLFXODU� VRUWLH� RU� SKRWRJUDSKLF�
FHQWUH� SRLQW� LV� KHOG� LQ� VLPSOH� DWWULEXWH� WDEOHV��
)XUWKHU��'LVFRYHU\�/HYHO�PHWDGDWD��LQIRUPDWLRQ�
DERXW�HDFK�OD\HU�LV�DYDLODEOH�E\�FOLFNLQJ�RQ�WKH�
VPDOO� �PHWDGDWD�� EXWWRQ� DIWHU� WKH� OD\HU� QDPH��
)URP� WKH� UHVXOWLQJ� SDJH�� ZKLFK� IROORZV� WKH�
ZZZ�JLJDWHZD\�RUJ�XN�� UHVRXUFH� GLVFRYHU\�
PHWDGDWD� VWDQGDUGV� ZLWK� DGGLWLRQDO� ILHOGV� WR�

2QFH� LQGH[HV� DUH� YLVLEOH� LQ� WKH�PDS�ZLQGRZ��
XVHUV� PD\� TXHU\� D� VLQJOH� SRLQW� RQ� WKH� PDS�
WKURXJK� WKH� �LQIRUPDWLRQ� EXWWRQ� �μ,¶���
$OWHUQDWLYHO\�� WKURXJK� WKH� VHOHFW� EXWWRQ�
LPPHGLDWHO\�WR�WKH�ULJKW��WKH�XVHU�FDQ�GHILQH�D�
VLPSOH� UHFWDQJXODU� VHDUFK� E\� FOLFNLQJ� DQG�
GUDJJLQJ� WKH� PRXVH�� 2Q� FRPSOHWLQJ� HLWKHU�
IXQFWLRQ��D�UHSRUW�DSSHDUV�LQ�D�VHSDUDWH�VFUHHQ��
7KH� UHSRUW� VFUHHQ� �)LJXUH� ��� FRPSULVHV� D�
FDWDORJXH� RI� LQGLYLGXDO� SKRWRJUDSKLF� IUDPHV�
DQG� LQIRUPDWLRQ� DERXW� WKH� VHOHFWHG� VRUWLHV�
ZLWKLQ�WKH�VHDUFK�DUHD���%HORZ��WKHUH�DUH�FRQWDFW�
DQG�SULFLQJ�GHWDLOV�DQG� LQVWUXFWLRQV�RQ�KRZ�WR�
RUGHU� SKRWRJUDSK\�� � $W� SUHVHQW�� WKHUH� DUH� QR�
SODQV� WR�GHYHORS�DQ�H�FRPPHUFH�DVSHFW� WR� WKH�
VLWH���,Q�SDUW��FXVWRPHUV�UHTXHVWV�DUH�QRW�DOZD\V�
VWUDLJKWIRUZDUG� DQG� PXOWLSOH� FRYHUDJH� H[LVWV�
UHTXLULQJ� WKH� VNLOO� RI� WKH� $HULDO� 3KRWRJUDSK\�

)LJXUH�����6DPSOH�UHSRUW�JHQHUDWHG�IURP�D�VHDUFK�RQ�ZZZ�DLUSKRWRILQGHU�FRP��
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&XUDWRU� WR� DGYLVH� DQG� KHOS� FKRRVH� WKH� EHVW�
DYDLODEOH� FRYHUDJH�� 6SHFLDOLVW� DGYLFH� LV� DOVR�
UHTXLUHG� WR� GHWHUPLQH� LI� WKH� FXVWRPHU� UHDOO\�
GRHV� UHTXLUH�RYHUODSSLQJ�VWHUHRVFRSLF�SDLUV�RU�
VLPSO\� UHTXLUHV� D� VLQJOH� LPDJH�RI� D� SDUWLFXODU�
DUHD��

)XWXUH�GHYHORSPHQWV�
,QGH[HV� WR� IXUWKHU� YHUWLFDO� DHULDO� SKRWRJUDSK�
FROOHFWLRQV�KHOG�E\�WKH�5&$+06�ZLOO�EH�DGGHG�
DV�DQG�ZKHQ� WKH\�EHFRPH�DYDLODEOH�� �7KHUH� LV�
DOVR� VFRSH� IRU� DGGLQJ� LQIRUPDWLRQ� DERXW�
5&$+06� REOLTXH� DHULDO� SKRWRJUDSK\�
FROOHFWLRQV�ZKLFK� KDYH� EHHQ� EXLOW� XS� RYHU� ���
\HDUV� RI� IO\LQJ� LQ� 6FRWODQG�� � $GGLWLRQ� RI�
K\SHUOLQNV��ZLWKLQ�WKH�UHSRUWV��ZLOO�HQDEOH�XVHUV�
WR�YLHZ�ORZ�UHVROXWLRQ�GLJLWDO�LPDJHV�ZKLFK�DUH��
LQFUHDVLQJO\��DYDLOD�EOH�WKURXJK�WKH�&$1025(�
VHDUFKHV�RQ�WKH� ZZZ�UFDKPV�JRY�XN� ZHE�VLWH��

)XQFWLRQDOLW\�RI�WKH�VLWH�PD\�DOVR�EH�HQKDQFHG�
WKURXJK�WKH�DGGLWLRQ�RI�D�EXWWRQ�DOORZLQJ�XVHUV�
WR�FUHDWH�D��XVHU�GHILQHG��SRO\JRQ�LQ�UHFRJQLWLRQ�
RI�WKH�LUUHJXODU�DQG�FRPSOH[�VHDUFKHV�WKH\�PD\�
ZLVK�WR�FRQGXFW���7KHUH�VKRXOG�DOVR�EH�DQ�RSWLRQ�
WR� VHDUFK� WKH� GDWD� IRU� SKRWRJUDSKV� WDNHQ� LQ� D�
SDUWLFXODU�PRQWK�� VHDVRQ�RU�\HDU�V�� LQ� D�JLYHQ�
DUHD�����7KLV�IXQFWLRQ�ZLOO�EH�SDUWLFXODUO\�XVHIXO�
IRU�HFRORJLFDO�VWXGLHV��

7KH�ZHEVLWH�ZDV�HVWDEOLVKHG�WR�SURYLGH�UHPRWH�
DFFHVV� WR� LQGH[HV� WR� DHULDO� SKRWRJUDSKLF�
FROOHFWLRQV�LQ�6FRWODQG��,W�LV�QRW�UHVWULFWHG�WR�WKH�
5&$+06� FROOHFWLRQV�� � ,QFOXVLRQ� RI� WKH�
5&$+0:� LQGH[� LQ� ����� GHPRQVWUDWHV� WKH�
SRWHQWLDO� IRU� EHFRPLQJ� D� KXE� IRU� DFFHVVLQJ�
LQGH[� LQIRUPDWLRQ� IURP� QDWLRQDO� FROOHFWLRQV�
WKURXJKRXW�*UHDW�%ULWDLQ��

&URSPDUNV�
�GHIQ��VQLSSHWV�RI�LQIRUPDWLRQ�WKDW�UHTXLUH�UHDGLQJ�DQG�XQGHUVWDQGLQJ�WR�PDNH�VHQVH��

$HULDO�SKRWRV�IURP�D�8��SLORW�
ł6RPHWLPHV�ZH�DOVR�EUHDN�RXW�D�FDPHUD�LQ�WKH�FRFNSLW��� �́ KWWS���KRPHSDJH�PDF�FRP�HFRUE��
3KRWR$OEXP��KWPO�

6DWHOOLWHV�RYHU�,UDT��IURP�'DYLG�.HQQHG\��
/HVW�,�IRUJHW���WKH�QH[W�LVVXH�RI�-5$�LQFOXGHV�DQ�DUWLFOH�E\�WKH�ODWH�&DSWDLQ�*HRUJH�:RRG�
�VXEVHTXHQWO\�NLOOHG�E\�D�URDGVLGH�ERPE�LQ�,UDT��RI�KLV�ZRUN�RQ�FODVVLILHG�VDWHOOLWH�LPDJHV�DQG�
KLV�GLVFRYHU\�RI�D�5RPDQ�IRUW�LQ�1�6\ULD�QRW�IDU�IURP�1LVLELV��
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&URSPDU[�DW�WKH�7KHRUHWLFDO�$UFKDHRORJ\�*URXS��$�UHYLHZ�

7HVVD�3ROOHU�DQG�5HEHFFD�-RQHV�

7KH�7KHRUHWLFDO�$UFKDHRORJ\�*URXS¶V�DQQXDO�FRQIHUHQFH�LQ�*ODVJRZ�VDZ��IRU�WKH�ILUVW�WLPH��D�
PXFK�QHHGHG�VHVVLRQ�GHGLFDWHG�WR�μ7KHRUHWLFDO�3HUVSHFWLYHV�RQ�$HULDO�$UFKDHRORJ\¶��HQWLWOHG�
&URSPDU[����7KH�VHVVLRQ�ZDV�DQ�DWWHPSW�WR�GHPRQVWUDWH�WKH�SRWHQWLDO�RI�WKH�DSSOLFDWLRQ�RI�
WKHRU\�WR�DHULDO�DUFKDHRORJ\�±�D�WUDGLWLRQDOO\�SUDFWLFDOO\�GULYHQ�SURFHVV���7KH�SDSHUV�ZHUH�
LQYLWHG�WR�FRQWUDVW�WKH�VWHUHRW\SLFDO�YLHZ�RI�DHULDO�SKRWRJUDSK\�DQG�DHULDO�SKRWRJUDSKHUV�±�DV�
GLVWDQW��HOLWLVW��DQG�WDNLQJ�DQ�XQQDWXUDO�SHUVSHFWLYH�RI�DUFKDHRORJ\���,QGLYLGXDOO\��WKH�SDSHUV�
ZHUH� LQWHUHVWLQJ�DQG�YDOXDEOH��EXW� WKHUH�ZDV� OLWWOH� LQWHJUDWLRQ�DQG� LQVXIILFLHQW�GLVFXVVLRQ�
ZKLFK�FRXOG�KDYH�EHHQ�D�WKUHDG�WR�SXOO�WKH�VHVVLRQ�WRJHWKHU���1HYHUWKHOHVV��LW�ZDV�D�YDOLDQW�
HIIRUW�IRU�ZKLFK�7$*�VKRXOG�EH�DSSODXGHG��

7KH�VHVVLRQ�ZDV�VSOLW�LQWR�WKHRU\�DQG�SUDFWLFH��ZLWK�.HQQ\�%URSK\�VHWWLQJ�WKH�WRQH�ZLWK�μWKH�
KHUPHQHXWLF�VSLUDO¶��ZKLFK�LQFOXGHG�D�EULHI�KLVWRU\�RI�WKHRUHWLFDO�DUFKDHRORJ\���&RPSDUHG�
ZLWK�6KDQN¶V�GHVFULSWLRQ�RI�DUFKDHRORJ\�DV�VWULSWHDVH��%URSK\�LQWURGXFHG�DHULDO�DUFKDHRORJ\�
DV�SRUQRJUDSK\��VR�VWDWHG�EHFDXVH�μWKH�VXEMHFW�LV�YLHZHG�IURP�D�GLVWDQFH�ZLWK�QR�FKDQFH�RI�
SK\VLFDO�FRQWDFW¶���7KLV�LV�UDWKHU�D�GLIIHUHQW�LPDJH�WR�WKRVH�RQ�GLVSOD\�LQ�WKH�VHVVLRQ��

7KH� WKHRUHWLFDO� SDSHUV� ORRNHG� DW� WKH� LQIOXHQFH� DQG� LPSRUWDQFH� RI�PXOWLSOH� SHUVSHFWLYHV��
$QGUHZ�%DLQHV��DZDUH�RI�WKH�FULWLFLVPV�RI�WKH�DHULDO�SKRWRJUDSKLF�YLHZ�DV�D�GLYRUFHG�IURP�
μUHDOLW\¶��GHPRQVWUDWHG�WKDW�SKRWRJUDSKV�WDNHQ�IURP�JURXQG�OHYHO�DUH�QRW�QHFHVVDULO\�PRUH�
QDWXUDO��EXW�DUH�DQ�HTXDOO\�VWDJHG�SHUVSHFWLYH���,Q�IDFW��DV�DUFKDHRORJLVWV�ZH�VKRXOG�HPEUDFH�
GLIIHUHQW�RXWORRNV�DQG�WKH�DHULDO�YLHZ�GHILQHV�WKH�DUFKDHRORJ\�LQ�DQRWKHU�VLJQLILFDQW�FRQWH[W��
/LGND�=XN�IXUWKHU�SUHVHQWHG�FXOWXUDOO\�GHWHUPLQHG�SHUVSHFWLYHV��LQ�WKLV�FDVH�E\�WKH�UROH�WKDW�
PDSV�SOD\�LQ� LQWHUSUHWDWLYH�SURFHVVHV�� �:ORGHN�5DF]NRZVNL�FRQWUDVWHG�DHULDO�VXUYH\�DQG�
H[FDYDWLRQ�DQG�WKHLU�UHOHYDQFH�WR�QDUUDWLYH�VFKHPHV���+LV�FDVH�VWXG\�KLJKOLJKWHG�WKH�GLYLVLRQ�
EHWZHHQ�WKH�LQWHUSUHWDWLRQ�E\�WKH�DHULDO�VXUYH\RU�DV�RSSRVHG�WR�WKDW�E\�WKH�H[FDYDWRU�RI�WKH�
μULQJZRUN¶�DW�&DWWHULFN��LQWHUSUHWHG�DV�KHQJH�DQG�DPSKLWKHDWUH�UHVSHFWLYHO\���7KHVH�WKUHH�ZHUH�
WKH�PRVW�WKHRUHWLFDO�SDSHUV��

&RQWLQXLQJ� WKH� LGHD� RI� SHUVSHFWLYH�� VHYHUDO� SUDFWLFDO� DSSOLFDWLRQV�ZHUH� SUHVHQWHG�� � 5RJ�
3DOPHU¶V� IDYRXULWH� GLFKRWRP\� RI� REVHUYHU�GLUHFWHG� REOLTXH� SKRWRJUDSK\� YHUVXV� YHUWLFDO�
SKRWRJUDSKLF�FRYHUDJH�HPHUJHG�DV�RQH�RI�WKH�WKHPHV��WKDQNV�WR�D�VWLPXODWLQJ�SDSHU�E\�-HVVLFD�
0LOOV�� � &RQWUDVWLQJ� ZLWK� %DLQHV� WKHRUHWLFDO� VWDQGSRLQW�� 0LOOV� DGYRFDWHG� WKH� SUDFWLFDO�
VWDQGDUGLVDWLRQ� RI� YLHZSRLQWV� WKURXJK� WKH� XVH� RI� YHUWLFDO� SKRWRJUDSKV� WR� XQGHUVWDQG�
ODQGVFDSHV�RI�WKH�SDVW��

$V�GHPRQVWUDWHG�E\�=XN��WKH�YDOXH�RI�GLVSOD\LQJ�DHULDO�LQIRUPDWLRQ�WKURXJK�PDSV�ZDV�DOVR�
SUHVHQWHG�E\�+HOHQ�:LQWRQ���:KLOVW�VKH�GLG�QRW�SURPRWH�WKH�ELDV�RI�WKH�LQWHUSUHWDWLRQ�WKDW�
JRHV�LQWR�PDNLQJ�WKHVH�PDSV�DQG�WKHUHIRUH�WKHLU�LQIOH[LELOLW\�DV�D�UHVRXUFH��VKH�DGYRFDWHG�
JUHDWHU�XVH�RI�WKH�H[LVWLQJ�SKRWRJUDSKLF�UHVRXUFH�RYHU�GDWD�FROOHFWLRQ���7KH�SDSHU�DGGLWLRQDOO\�
SUHVHQWHG�D�FULWLFDO�ORRN�DW�WKH�FRPSDUWPHQWDOLVDWLRQ�RI�(QJOLVK�+HULWDJH�DQG�WKH�SRWHQWLDO�
JKHWWRLVDWLRQ�RI�DHULDO�VXUYH\�ZLWKLQ�WKDW�RUJDQLVDWLRQ���+RZHYHU��:LQWRQ�LQWURGXFHG�WKH�YDOXH�
RI�FRPPXQLW\�SDUWLFLSDWLRQ�ZLWK�DHULDO�VXUYH\�LQIRUPDWLRQ��ZKLFK�VHJXHG�QHDWO\�WR�)UDQFHV�
*ULIILWK� DQG�(LOHHQ�:LONHV¶�SDSHU�� � �*ULIILWK¶V�RSHQLQJ� UHPDUN�ł,� OLNH�'HYRQ�DQG� ,� OLNH�
DLUFUDIW�´�VHW�WKH�WRQH�IRU�WKH�SDSHU�WKDW�ZDV�WR�IROORZ���+HU�HQWKXVLDVWLF�H[DPLQDWLRQ�DQG�



$$5*QHZV� ����0DUFK�������

���

NQRZOHGJH�SDYHG�WKH�ZD\�IRU�WKH�FRPPXQLW\�IRFXVVHG�ZRUN�RI�:LONHV�LQ�WKH�H[FDYDWLRQ�RI�
VLWHV�YLVLEOH�DV�FURSPDUNV����:KLOVW�QRW�VWULFWO\�WKHRUHWLFDO��WKH�SURMHFW�GHPRQVWUDWHG�WKH�ZD\�LQ�
ZKLFK�DHULDO�DUFKDHRORJ\�FDQ�FDSWXUH�WKH�ORFDO�LPDJLQDWLRQ��

7KH�VHVVLRQ�FRQFOXGHG�ZLWK�'DYH�&RZOH\�DQG�6LPRQ�*LOPRXU�SUHVHQWLQJ�WKH�H[SHULHQFH�RI�
DHULDO�SKRWRJUDSK\�DQG�KRZ�WKH�DFWXDO�SURFHVV�LV�YHU\�LQGLYLGXDOLVWLF���7KH\�UDLVHG�LVVXHV�RI�
ELDV�DQG�VXEMHFWLYLW\�LQ�DHULDO�VXUYH\�WKDW�DUH�UDUHO\�DUWLFXODWHG�WR�QRQ�DHULDO�SUDFWLWLRQHUV��DQG�
VKRZHG�D�VKRUW�YLGHR�ZKLFK�FRQYH\HG�WKH�GLVRULHQWLQJ�DQG�XQQDWXUDO�SURFHVV�RI�DHULDO�VXUYH\��

&URSPDU[���7KLV�WLWOH�FRXOG�EH�VHHQ�DV�DQ�DWWHPSW�WR�SUHFLSLWDWH�D�VRFLDO�UHYROXWLRQ�LQ�WKH�
GLVFLSOLQH�RI�DHULDO�DUFKDHRORJ\���:KLOVW�WKH�VHVVLRQ�KLJKOLJKWHG�WKH�FKDVP�EHWZHHQ�WKHRU\�DQG�
SUDFWLFH� LQ� DHULDO� DUFKDHRORJ\�� LW� ZDV� GLVDSSRLQWLQJ� WKDW� PDQ\� DWWHQGHHV� ZHUH� DHULDO�
DUFKDHRORJLVWV�DQG�LI�WKHUH�ZHUH�DQ\�WKHRUHWLFLDQV�LQ�WKH�DXGLHQFH��IHZ�PDGH�WKHLU�SUHVHQFH�
IHOW���5ąF]NRZVNL�FRPPHQWHG�RQ�WKH�GLVWDQFH�EHWZHHQ�DHULDO�DQG�ILHOG�DUFKDHRORJ\�DQG�KH�
SRVHG�WKH�TXHVWLRQ�DV�WR�ZKHWKHU�WKHRUHWLFDO�SHUVSHFWLYHV�FDQ�KHOS�WR�EULQJ�WKH�WZR�GLVFLSOLQHV�
FORVHU�WRJHWKHU���7KH�QH[W�VWDJH�LQ�WKH�UHYROXWLRQ�LV�WR�SHUKDSV�LQYROYH�PRUH�DUFKDHRORJLVWV�
WKDW� XVH� DHULDO� DUFKDHRORJ\� WR� IRUZDUG� WKHLU� WKHRUHWLFDO� DSSURDFKHV�� � &HUWDLQO\� PDQ\�
DUFKDHRORJLVWV� XVH� LQIRUPDWLRQ� JDLQHG� WKURXJK� DHULDO� SKRWRJUDSK\� DQG� WKLV� SURFHVV� LV�
HQKDQFHG�DQG�ELDVHG��DV�HYLGHQFHG�E\�WKH�SDSHUV�SUHVHQWHG�LQ�WKH�VHVVLRQ��E\�RXU�YLHZ�DQG�
XQGHUVWDQGLQJ�RI�WKH�DUFKDHRORJ\�DV�D�ZKROH���:H�ORRN�IRUZDUG�WR�PRUH�WKHRUHWLFDO�VHVVLRQV�DW�
IXWXUH�$$5*�DQG�RWKHU�FRQIHUHQFHV��

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa�

&URSPDUNV�
�GHIQ��VQLSSHWV�RI�LQIRUPDWLRQ�WKDW�UHTXLUH�UHDGLQJ�DQG�XQGHUVWDQGLQJ�WR�PDNH�VHQVH��

'LJLWDO�LPDJHV��IURP�2WWR��
.LQJ¶V�'LJLWDO�&RQVXOWDQF\�6HUYLFHV�WUDLQLQJ�FRXUVHV�IRFXV�RQ�WKH�FUHDWLRQ��GHOLYHU\�DQG�SUHV��
HUYDWLRQ�RI�GLJLWDO�UHVRXUFHV�IURP�FXOWXUDO�DQG�PHPRU\�LQVWLWXWLRQV��2XU�WUDLQLQJ�FRXUVHV�DUH�
DLPHG�DW�PDQDJHUV�DQG�RWKHU�SUDFWLWLRQHUV�IURP�WKH�OLEUDU\��PXVHXP��KHULWDJH�DQG�FXOWXUDO�
VHFWRUV�ORRNLQJ�WR�XQGHUVWDQG�WKH�VWUDWHJLF�DQG�PDQDJHPHQW�LVVXHV�RI�GHYHORSLQJ�GLJLWDO�UH��
VRXUFHV�IURP�GLJLWLVDWLRQ�WR�GHOLYHU\��

��VW�$SULO��&RORXU��ILGHOLW\�IRU�GLJLWDO�LPDJLQJ�

6XPPHU������FRXUVH�VFKHGXOH�XQGHU�GHYHORSPHQW��FRQWDFW�.'&6�WR�UHJLVWHU�LQWHUHVW��

,I�\RX�ZLVK�WR�DWWHQG�DQ\�RI�WKHVH�FRXUVHV�RU�HYHQWV�WKHQ�VHH�PRUH�GHWDLOV�DQG�FRPSOHWH�RXU�
RQOLQH�ERRNLQJ�IRUP�DW�� KWWS���ZZZ�NFO�DF�XN�NGFV�FRQWHQW�WUDLQLQJ�KWP�
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$�&KLQHVH�WUDLO��VRPH�UHPDUNV�RQ�WKH�,QWHUQDWLRQDO�&RQIHUHQFH�
RQ�5HPRWH�6HQVLQJ�$UFKDHRORJ\�LQ�%HLMLQJ��&KLQD�����±�������������

:áRGHN�5ąF]NRZVNL�DQG�0DUWLQ�*RMGD�

���:K\�%HLMLQJ"�
2Q���±���2FWREHU������� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�5HPRWH�6HQVLQJ�$UFKDHRORJ\�

ZDV�KHOG�LQ�%HLMLQJ��2QH�PD\�ZRQGHU�ZK\�LW�ZDV�KHOG�WKHUH��:KDW�FDQ�&KLQHVH�DUFKDHRORJ\�
SRVVLEO\�FRQWULEXWH�WR�UHPRWH�VHQVLQJ"�7KHVH�TXHVWLRQV�FRXOG�ZHOO�EH�DVNHG�LQ�(XURSH�DV�
(XURSHDQ�DUFKDHRORJLVWV�VKDUH�DERXW�WKH�VDPH�NQRZOHGJH��$QG�KRZ�GHHS�LV�WKLV�NQRZOHGJH"�
$V�LW�KDV�WXUQHG�RXW��LW�LV�SUHWW\�VKDOORZ��8QWLO�UHFHQWO\��RQO\�VFDWWHUHG�SLHFHV�RI�LQIRUPDWLRQ�
DERXW�WKH�XVH�RI�UHPRWH�VHQVLQJ�PHWKRGV�LQ�&KLQD�ZHUH�DYDLODEOH�DQG�QRW�DOO�WKH�LQIRUPDWLRQ�
ORRNHG�SURPLVLQJ��$�IHZ�SURMHFWV�ZHUH�PRUH�ZLGHO\�NQRZQ��WKH�MRLQW�&KLQHVH�*HUPDQ��H�J��
+��%HFNHU��:��%RHKOHU��DQG�&KLQHVH�,WDOLDQ��H�J��0��)RUWH��SURMHFWV��7KHUH�ZHUH�DOVR�UHSRUWV�
RQ�GLIILFXOWLHV�LQYROYHG�LQ�DUUDQJLQJ�DHULDO�UHFRQQDLVVDQFH�LQ�&KLQD��H�J��.��/HLGRUI���7KXV�WKH�
(XURSHDQV¶�SLFWXUH�RI�&KLQHVH�DUFKDHRORJ\�DQG�WKH�XVH�RI�UHPRWH�VHQVLQJ�WKHUH�ZDV�EOXUUHG�
DQG�KDUGO\�SURPLVLQJ��

)URP�WKLV�(XURSH�FHQWUHG�SHUVSHFWLYH�LW�PLJKW�KDYH�VHHPHG�WKDW�RQH�RI�WKH�&RQIHUHQFH�
REMHFWLYHV�ZRXOG�EH�DQ�HIIRUW�WR�LPSODQW�UHPRWH�VHQVLQJ�PHWKRGV�WR�&KLQHVH�SURMHFWV��1RW�
VXUSULVLQJO\�VRPH�WKRXJKW�DERXW�JRLQJ�WR�WKH�)DU�(DVW�SUHFLVHO\�WR�WHDFK�WKHLU�H[SHULHQFH�WR�
DUFKDHRORJLVWV�LQ�=KRQJJXR��7KHVH�WZR�YHU\�GLIIHUHQW�QDPHV��WKH�)DU�(DVW�DQG�=KRQJJXR�±�
WKH�0LGGOH�.LQJGRP�DQG�WKH�&KLQHVH�FHQWUH�RI�WKH�ZRUOG��SHUIHFWO\�PLUURU�WKH�GLIIHUHQFHV�LQ�
WKH�SHUFHSWLRQ�RI�UHPRWH�VHQVLQJ�DUFKDHRORJ\�LQ�&KLQD��)URP�WKH�(XURSHDQ�SHUVSHFWLYH�WKH�
)DU�(DVW�LV�D�SHULSKHU\�ZKHUHDV�IURP�WKH�&KLQHVH�SHUVSHFWLYH�LW�LV�LQ�&KLQD�ZKHUH�UHPRWH�
VHQVLQJ�PHWKRGV�DUH�ZLGHO\�XVHG�LQ�YDULRXV�SURMHFWV��7KH�LPSUHVVLYH�QXPEHU�RI�&KLQHVH�
DUFKDHRORJLVWV�ZKR�SDUWLFLSDWHG�LQ�WKH�&RQIHUHQFH��WKH�GLYHUVLW\�RI�LVVXHV�WKH\�WDFNOHG�DQG�
PXOWLSOLFLW\�RI�DSSOLFDWLRQV�RI�UHPRWH�VHQVLQJ�PHWKRGV�WKH\�GLVFXVVHG�DUH�D�VWURQJ�LQGLFDWLRQ�
WKDW� LW� LV�&KLQD�ZKLFK�JUDGXDOO\�EHFRPHV� WKH�FHQWUH�RI� UHPRWH�VHQVLQJ�DUFKDHRORJ\��)RU�
RXWVLGHUV�� WKH� &RQIHUHQFH� ZDV� DQ� LPSRUWDQW� OHVVRQ� DQG� DQ� H\H� RSHQHU� ZKLFK� OHW� WKHP�
DSSUHFLDWH�WKH�DFKLHYHPHQWV�RI�WKHLU�&KLQHVH�FROOHDJXHV��+DYLQJ�GLVFRYHUHG�WKDW��LW�LV�QR�
VXUSULVH�WKDW�%HLMLQJ�KRVWHG�WKH�&RQIHUHQFH��

���5HPRWH�VHQVLQJ�DUFKDHRORJ\�LQ�&KLQD�±�VRPH�SLHFHV�RI�KLVWRU\�
� +RZ�FRPH�WKDW�DOO�RI�D�VXGGHQ�&KLQD�KDV�EHFRPH�D�μSRZHU¶�LQ�WKH�ZRUOG¶V�UHPRWH�
VHQVLQJ�DUFKDHRORJ\"�7KH�SURFHVV�EHJDQ�LQ�WKH�����V�ZKHQ�DHULDO�SKRWRJUDSKV�VWDUWHG�WR�EH�
XVHG�WR�LGHQWLI\�DQFLHQW�EXULDO�SODFHV�DQG�RWKHU�DUFKDHRORJLFDO�VLWHV�LQ�UHVFXH�RSHUDWLRQV�LQ�
6DQ�0DQ�;LD� UHVHUYRLU� DUHD� RQ� WKH�<HOORZ�5LYHU�� ,Q� WKH� ����V��ZRUNV� LQYROYLQJ� DHULDO�
SKRWRJUDPPHWULF�PDSSLQJ�RI�μ6KRXFKX�&LW\¶�RI�WKH�:DUULQJ�6WDWHV�3HULRG�����±����%&��
ZHUH�FDUULHG�LQ�$QKXL�3URYLQFH��7KH�XVH�RI�DHULDO�SKRWRJUDSK\�KHOSHG�DUFKDHRORJLVWV�GLVFRYHU�
WKH�OD\RXW�RI�WKH�DQFLHQW�FLW\�DQG�WKH�ORFDWLRQ�RI�JUDYHV�LQ�WKH�EXULDO�JURXQG�WKHUH��$W�WKDW�
WLPH��WKHUH�ZHUH�DOVR�WKH�ILUVW�DWWHPSWV�DW�XVLQJ�VDWHOOLWH�LPDJHV�EXW�GXH�WR�WKHLU�ORZ�JURXQG�
UHVROXWLRQ��WKH\�ZHUH�QRW�H[WHQVLYHO\�XVHG�E\�DUFKDHRORJLVWV��7KH�XVH�RI�VDWHOOLWH�LPDJHV�DQG�
RWKHU�UHPRWH�VHQVLQJ�PHWKRGV�DFFHOHUDWHG�LQ�WKH�����V��7KH�2SHQ�5HVHDUFK�/DERUDWRU\�RI�
5HPRWH�6HQVLQJ�LQ�8UEDQ�DQG�(QYLURQPHQWDO�$UFKDHRORJ\�ZDV�HVWDEOLVKHG�DW�WKH�(DVW�&KLQD�
1RUPDO�8QLYHUVLW\�LQ������DQG�WKUHH�\HDUV�ODWHU��WKH�&HQWUH�RI�5HPRWH�6HQVLQJ�DQG�$HULDO�
$UFKDHRORJ\�ZDV�HVWDEOLVKHG�DW�WKH�1DWLRQDO�0XVHXP�RI�&KLQHVH�+LVWRU\��7KH�SURJUHVV�RI�
UHPRWH� VHQVLQJ� PHWKRGV� DQG� D� QHHG� WR� FRQVROLGDWH� UHVHDUFK� OHG� WR� IRXQGLQJ� WKH� -RLQW�
/DERUDWRU\�RI�5HPRWH�6HQVLQJ�$UFKDHRORJ\��-/56$��LQ�1RYHPEHU�������6LQFH�$SULO�������



$$5*QHZV� ����0DUFK�������

���

WKH�-/56$�KDV�EHHQ�VXSHUYLVHG�E\�WKH�1DWLRQDO�&HQWUH�RI�5HPRWH�6HQVLQJ�LQ�&KLQD��*XR��
:DQJ��������
� 7KH�-/56$�LV�DIILOLDWHG�WR�WKH�&KLQHVH�$FDGHP\�RI�6FLHQFHV��0LQLVWU\�RI�(GXFDWLRQ�
DQG�WKH� 1DWLRQDO�%XUHDX�RI�&XOWXUDO�5HOLFV��7KH�-/56$�FRQVLVWV�RI�WKUHH�GHSDUWPHQWV��WKH�
5HVHDUFK�'HSDUWPHQW��,QIRUPDWLRQ�'HSDUWPHQW�DQG�WKH�7UDLQLQJ�'HSDUWPHQW��,W�DOVR�KDV�LWV�
UHJLRQDO�FHQWUHV�WKH�UROH�RI�ZKLFK�LV�YHU\�LPSRUWDQW��7KHUH�DUH�D�GR]HQ�RI�WKHP�DQG�WKH\�DUH�
ORFDWHG� LQ� WKH� IROORZLQJ� SURYLQFHV�� =KHMLDQJ�� +HQDQ�� $QKXL�� )XMLDQ�� +XEHL�� 6LFKXDQ��
&KRQJTLQJ��-LDQJVX��<XQQDQ��,QQHU�0RQJROLD��6KDDQ[L��7KH�-/56$�RUJDQLVHG�WKH� 1DWLRQDO�
&RQIHUHQFH�RQ�5HPRWH�6HQVLQJ�$UFKDHRORJ\�RI�&KLQD��LQ�'HFHPEHU������DQG�DQ�DFDGHPLF�
IRUXP�RQ� 8QGHUVWDQGLQJ�+LVWRULF�&XOWXUDO�+HULWDJH�ZLWK�6SDFH�7HFKQRORJ\��LQ�1RYHPEHU�
������
� 7KH� DERYHPHQWLRQHG� FKDQJHV� LQ� WKH� RUJDQLVDWLRQDO� VWUXFWXUH� RI� UHPRWH� VHQVLQJ�
DUFKDHRORJ\�LQ�&KLQD�UHIOHFW�FKDQJHV�LQ�WKHLU�SHUFHSWLRQ�RI�FXOWXUDO�KHULWDJH��7KH�WLPHV�RI�WKH�
μFXOWXUDO�UHYROXWLRQ¶�DUH�RYHU�DQG�&KLQD¶V�FXOWXUDO�KHULWDJH�LV�SHUFHLYHG�WR�KDYH�LPSRUWDQW�
YDOXH�ZKLFK�QHHGV�WR�EH�SURWHFWHG��7KLV�SURWHFWLRQ�PXVW�EH�DFWLYH�DQG�LQFOXGHV�WKH�UHVHDUFK�RI�
H[LVWLQJ� DUFKDHRORJLFDO� UHVRXUFHV�� WKHLU� HQYLURQPHQWDO� FRQWH[WV�� WKH� SRWHQWLDO� RI�
μUHFRQVWUXFWLRQ¶�SURMHFWV�DV�ZHOO�DV�DQ\�SRVVLEOH�FRQWULEXWLRQV�RI�DUFKDHRORJLFDO�ILQGLQJV�WR�
WKH�FRXQWU\¶V�VRFLR�HFRQRPLF�GHYHORSPHQW��&KHQ��������7KLV�DSSURDFK�WR�FXOWXUDO�KHULWDJH�
KDV�DOUHDG\�ERUQ�IUXLW�DV�DERXW����:RUOG�+HULWDJH�VLWHV��H�J��WKH�*UHDW�:DOO��LQ�&KLQD�KDYH�
EHHQ�UHFRJQLVHG�E\�81(6&2�IROORZLQJ�&KLQD¶V�LQLWLDWLYHV��7R�PRQLWRU�DQG�SURWHFW�WKHVH�
VLWHV��UHPRWH�VHQVLQJ�WHFKQRORJ\�LV�QHHGHG�DQG�XVHG��5HPRWH�VHQVLQJ�PHWKRGV�DUH�DOVR�XVHG�LQ�
EXLOGLQJ�D�FRPSOHWH�DUFKDHRORJLFDO�LQIRUPDWLRQ�V\VWHP��

$QRWKHU�GHYHORSPHQW�EHQHILFLDO�WR�UHPRWH�VHQVLQJ�DUFKDHRORJ\�LQ�&KLQD�KDV�EHHQ�WKH�
SURJUHVV�RI�VSDFH�WHFKQRORJ\��7KH�&KLQHVH�VWDUWHG�WKHLU�VSDFH�UHVHDUFK�SURJUDPPH�RYHU����
\HDUV� DJR��)LYH� VSDFHFUDIWV� DQG�RYHU���� VDWHOOLWHV� KDYH�EHHQ� VXFFHVVIXOO\� ODXQFKHG��7KH�
VDWHOOLWHV�FDUU\�KLJK�UHVROXWLRQ�VHQVRUV�UHFRUGLQJ�YDULRXV�SDUWV�RI�HOHFWURPDJQHWLF�VSHFWUXP�
�*XR��:DQJ��������7KHVH�UHFRUGV�DUH�LQFUHDVLQJO\�XVHG�E\�DUFKDHRORJLVWV�ZRUNLQJ�LQ�WKH�
-/56$��
� &KLQHVH�DUFKDHRORJLVWV�H[SORLW�WKH�SRWHQWLDO�RI�DGYDQFHG�WHFKQRORJLHV�WR�H[DPLQH��
SURWHFW�DQG�PDQDJH�WKHLU�FXOWXUDO�KHULWDJH��$W�WKH�VDPH�WLPH�WKH\�GR�QRW�IRUJHW�DERXW�WKH�YDOXH�
RI�DUFKLYDO�UHVRXUFHV��,Q�������WKH�1DWLRQDO�0XVHXP�RI�&KLQHVH�+LVWRU\�FDPH�LQWR�SRVVHVVLRQ�
RI�RYHU��������DHULDO�SKRWRJUDSKV�IRUPHUO\�VWRUHG�LQ�WKH�86$��7KH�SKRWRJUDSKV�ZHUH�WDNHQ�
E\�WKH�-DSDQHVH�GXULQJ�:RUOG�:DU�,,��VHH�$Q���������$V�VXFK�WKH\�KDYH�D�JUHDW�KLVWRULFDO�
YDOXH�DQG�DUH�D�ULFK�VRXUFH�RI�LQIRUPDWLRQ�RQ�SDVW�ODQGVFDSHV��
� 7KH�,QWHUQDWLRQDO�&RQIHUHQFH�ZDV�D�QDWXUDO�RXWFRPH�RI�WKH�GHYHORSPHQWV�RXWOLQHG�
DERYH�DV�WKHUH�KDV�EHHQ�D�QHHG�WR�FRPSDUH�WKH�&KLQHVH�DFKLHYHPHQWV�ZLWK�DFWLYLWLHV�LQ�RWKHU�
FRXQWULHV�DQG�LQLWLDWH�ZLGHU�FRRSHUDWLRQ��FRPSDUH�/LX� HW�DO����������

���)URP�WHFKQRORJ\�WR�YLUWXDO�UHDOLW\�
� 7KH�&RQIHUHQFH�SURJUDPPH�ZDV�GLYLGHG� LQWR���VHVVLRQV��$HULDO�5HPRWH�6HQVLQJ�
$UFKDHRORJ\��6DWHOOLWH�5HPRWH�6HQVLQJ�$UFKDHRORJ\��(QYLURQPHQW�$QDO\VLV� IRU�5HPRWH�
6HQVLQJ� $UFKDHRORJ\�� 1RQ�'HVWUXFWLYH� 5HPRWH� 6HQVLQJ� $UFKDHRORJ\�� ,QWHJUDWHG�
7HFKQRORJLHV�IRU�5HPRWH�6HQVLQJ�$UFKDHRORJ\��9LUWXDO�DQG�'LJLWDO�$UFKDHRORJ\��/DQGVFDSH�
$UFKDHRORJ\��DQG�5HPRWH�6HQVLQJ�$UFKDHRORJ\��7HFKQLTXHV�DQG�0HWKRGV��7KH�WRSLFV�RI�WKH�
VHVVLRQV� GR� QRW� IXOO\� PLUURU� WKH� ODUJH� H[WHQW� WR� ZKLFK� VDWHOOLWH� LPDJHV� IHDWXUHG� LQ� WKH�
SUHVHQWDWLRQV�GHOLYHUHG��LQ�SDUWLFXODU�WKRVH�GHYRWHG�WR�&KLQHVH�DUFKDHRORJLFDO�VLWHV��H�J��WKH�
4LQ�'\QDVW\�0DXVROHXP��;L[L�6KHOO�0RXQG�LQ�-LDQJVX��7RQJML�&DQDO��WKH�*UHDW�:DOO�� HWF���
$HULDO�SKRWRJUDSK\��ERWK�REOLTXH�DQG�YHUWLFDO��DUFKLYDO�DQG�PRGHUQ��DV�ZHOO�DV�JHRSK\VLFDO�
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PHWKRGV�ZHUH�DOVR�GLVFXVVHG�EXW�ZHUH�QRW�WKH�PDLQ�IRFXV�RI�WKH�SUHVHQWDWLRQV��2Q�WKH�RWKHU�
KDQG��WKH�XVH�RI�ODVHU�VFDQQHUV�RU�*35�LQ�VXUIDFH�VXUYH\V�ZDV�UHODWLYHO\�IUHTXHQWO\�GLVFXVVHG��
� 3UHVHQWDWLRQV� FRYHUHG� WKH� XVH� RI� UHPRWH� VHQVLQJ� PHWKRGV� LQ� GLYHUVH� QDWXUDO�
HQYLURQPHQWV�IURP�GHVHUWV�DQG�VHPL�GHVHUWV��,QQHU�0RQJROLD��(J\SW��&HQWUDO�$VLD��WR�WKH�
WURSLFV��7KDLODQG��&RVWD�5LFD��DQG�LQ�GHHS�VHD��WKH�6RXWKHUQ�1RUWK�6HD�3URMHFW�±�*DIIQH\�DQG�
*DIIQH\� ������� ,QWHJUDWHG� UHPRWH� VHQVLQJ�PHWKRGV�� FDUHIXOO\� VHOHFWHG� WR�PDWFK� VSHFLILF�
UHVHDUFK�REMHFWLYHV�DQG�HQYLURQPHQWDO�FRQGLWLRQV��JLYH�DVWRQLVKLQJ�UHVXOWV�LQ�UHVSHFW�WR�SDVW�
ODQGVFDSHV�DQG�WKHLU�DQDO\VHV��

3UHVHQWDWLRQV�RI� WHFKQRORJLFDO� LVVXHV�ZHUH�DOVR�QXPHURXV��7KH\�FRYHUHG�ERWK�WKH�
UHFRUGLQJ�RI�VDWHOOLWH� LPDJHV�DQG�GDWD�SURFHVVLQJ��7KHUH�ZHUH�IRXU�SUHVHQWDWLRQV�RQ�GDWD�
PRGHOOLQJ�DQG�SURFHVVLQJ�DQG�FRPSXWDWLRQ�RI�YLUWXDO�UHDOLW\��&RPSXWDWLRQ�RI�YLUWXDO�UHDOLW\�
DSSHDUHG� WR� EH� KLJKO\� YDOXHG� LQ� DUFKDHRORJLFDO� UHVHDUFK� DQG� LQ� GHVLJQLQJ� FRQVHUYDWLRQ�
SURJUDPPHV�IRU�KLVWRULF�UHOLFV��)RUWH��������7KLV�WHFKQRORJ\�FDQ�JLYH�UDLVH�WR�WRWDOO\�QHZ�
TXHVWLRQV�LQ�UHVHDUFK�ZRUN��

���%HLMLQJ�'HFODUDWLRQ�
� 5HJDUGOHVV� RI� ZKHWKHU� WKH� LVVXHV� GLVFXVVHG� IRFXVHG� RQ� WHFKQRORJ\� RU� UHVHDUFK��
SURWHFWLRQ� DQG� PDQDJHPHQW� RI� DUFKDHRORJLFDO� KHULWDJH� ZHUH� SUHVHQW� LQ� SUDFWLFDOO\� DOO�
SUHVHQWDWLRQV��0D\EH�WKH�XVHIXOQHVV�RI�UHPRWH�VHQVLQJ�PHWKRGV�LV�VHHQ�PDLQO\�LQ�WKHVH�WZR�
DUHDV��6DWHOOLWH�LPDJHV�DSSHDU�WR�EH�SDUWLFXODUO\�XVHIXO�DV�WKHLU�SDUDPHWHUV�NHHS�LPSURYLQJ�DQG�
WKH\�DUH�PRUH�HDVLO\�DFFHVVLEOH�DV�RXWHU�VSDFH�KDV�EHFRPH�LQWHUQDWLRQDOLVHG�ZLWK�$PHULFDQ��
&KLQHVH��(XURSHDQ��,QGLDQ��-DSDQHVH��1LJHULDQ�DQG�RWKHU�VDWHOOLWHV��7KLV�LQWHUQDWLRQDOLVDWLRQ�RI�
UHVHDUFK�ZDV�FOHDUO\�RQH�RI�WKH�&RQIHUHQFH¶V�OHDGLQJ�LGHDV�KLJKOLJKWHG�E\�WKH�SUHVHQFH�RI�
0DULR�+HUQDQGH]�UHSUHVHQWLQJ�81(6&2��,Q�KLV�SUHVHQWDWLRQ�KH�XQGHUOLQHG�D�JURZLQJ�LQWHUHVW�
DQG� XQGHUVWDQGLQJ� RI� WKH� XVHIXOQHVV� RI� UHPRWH� VHQVLQJ� PHWKRGV� LQ� WKH� PRQLWRULQJ��
H[DPLQDWLRQ�DQG�PDQDJHPHQW�RI�:RUOG�+HULWDJH�VLWHV��+HUQDQGH]��������+LV�ZRUGV�LQVSLUHG�
WKH�SDUWLFLSDQWV�RI�WKH�&RQIHUHQFH�WR�LVVXH�WKH�IROORZLQJ�GHFODUDWLRQ��

$Q�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�5HPRWH�6HQVLQJ�$UFKDHRORJ\��ZDV�KHOG�LQ�%HLMLQJ��
&KLQD�IURP�WKH����WK��WR�WKH����VW�RI�2FWREHU�������3DUWLFLSDQWV�UHSUHVHQWLQJ�81(6&2�
DQG�WKLUWHHQ�FRXQWULHV�IURP�$VLD��(XURSH��$PHULFD�DQG�$IULFD�DUH�DZDUH�RI��DQG�
FRQVLGHU�WKH�LPSRUWDQFH�DQG�YDOXH�RI�UHPRWH�VHQVLQJ�PHWKRGV�IRU�ZRUOG�KHULWDJH�
FRQVHUYDWLRQ��$FFRUGLQJO\��SDUWLFLSDQWV�RI�WKH�FRQIHUHQFH�VKDUH�WKH�ZLOOLQJQHVV�WR�
HVWDEOLVK� $Q�,QWHUQDWLRQDO�:RUNLQJ�*URXS�RI�6SDFH�7HFKQRORJLHV�IRU�:RUOG�
+HULWDJH�&RQVHUYDWLRQ���
7KH�ZRUNLQJ�JURXS�ZLOO�EH�D�SODWIRUP�IRU�WKH�H[FKDQJH�RI�LGHDV�DQG�H[SHULHQFHV�LQ�
WKH�DSSOLFDWLRQ�RI�DLU��DQG�VSDFH�ERUQH�WHFKQRORJLHV�WR�KHULWDJH�FRQVHUYDWLRQ��DORQJ�
ZLWK�IXQFWLRQLQJ�DV�D�IRUXP�IRU�EXLOGLQJ�QHWZRUNV�DPRQJ�H[SHUWV�DQG�JRYHUQPHQW�
UHSUHVHQWDWLYHV� LQ� VLWH� FRQVHUYDWLRQ� DQG� PDQDJHPHQW�� DUFKDHRORJ\� DQG� UHPRWH�
VHQVLQJ��:H� UHFRPPHQG�3URIHVVRU�*XR�+XDGRQJ��'HSXW\� 6HFUHWDU\�*HQHUDO� RI�
&$6��WR�VWDUW�WKLV�SURFHVV��

���&RPPHQWV�
� 7KH�JUHDW�ZRUN�RI�WKRVH�ZKR�RUJDQLVHG�WKLV�&RQIHUHQFH�GHVHUYHV�PXFK�DSSUHFLDWLRQ��,I�
\RX�ZHUH�QRW�WKHUH��\RX�VKRXOG�UHJUHW�LW��7KH�&KDLUPDQ�RI�WKH�2UJDQLVLQJ�&RPPLWWHH�ZDV�
3URIHVVRU�*XR�+XDGRQJ�DQG�WKH�&RPPLWWHH¶V�6HFUHWDU\�ZDV�'U��:DQJ�&KDQJOLQ��7KH�SHUIHFW�
RUJDQLVDWLRQ�RI�WKH�&RQIHUHQFH�ZDV�WKH�UHVXOW�RI�WKHLU�ZRUN�DQG�WKH�LQYROYHPHQW�RI�WKHLU�
FROOHDJXHV�� (YHU\WKLQJ� ZRUNHG� VPRRWKO\�� 7KH� RUJDQLVHUV� KDG�PDQDJHG� WR� PRWLYDWH� WKH�
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VSHDNHUV�WR�KDYH�VHQW�WKHLU�FRQWULEXWLRQV�HDUO\�HQRXJK�IRU�WKH�SDUWLFLSDQWV�WR�JHW�DQ�DOPRVW�
FRPSOHWH�VHW�RI�IXOO�SUHVHQWDWLRQV��*XR�������XSRQ�DUULYDO��$W�SUHVHQW�DOO�WH[WV�DUH�DYDLODEOH�
>H[WUHPHO\�VORZO\@�DW� KWWS���ZZZ�UVDUFK�FQ�HQJOLVK�ZHQ]KDQJ�KWP�

� 2QH�FRXOG�UHJUHW�WKDW�WKHUH�ZHUH�SUDFWLFDOO\�QR�GLVFXVVLRQV�GXULQJ�WKH�IRUXP��KRZHYHU��
SDUWLFLSDQWV�KDG�PDQ\�GLVFXVVLRQV�LQ�LQIRUPDO�VHWWLQJV��3UREDEO\�WKH�PRVW�ZLGHO\�GLVFXVVHG�
WRSLF�ZDV�WKH�5XVVLDQ�*35�WHVWHG�RQ�DUFKDHRORJLFDO�VLWHV�LQ�WKH�6WDYURSRO�5HJLRQ��0HUNXORY�
�������
� 7KH�QH[W�FRQIHUHQFH�RQ�UHPRWH�VHQVLQJ�DUFKDHRORJ\�ZLOO�EH�KHOG�LQ�5RPH�LQ�������$OO�
SDUWLFLSDQWV�RI�WKH�&RQIHUHQFH�LQ�%HLMLQJ�KRSH�WKDW�LQ������WKH\�ZLOO�UHWXUQ�WR�%HLMLQJ�ZKLFK�
WKDQNV�WR�WKH�ODVW�YHU\�VXFFHVVIXO�FRQIHUHQFH�VKRXOG��DFFRUGLQJ�WR�WKH�&RQIHUHQFH�SDUWLFLSDQWV��
KRVW�DQRWKHU�FRQIHUHQFH�VKRUWO\��

7UDQVODWHG�E\�+DQQD�0DXVFK�

5HIHUHQFHV� >SDJH�QXPEHUV�UHIHU�WR�3')�ILOHV�GRZQORDGDEOH�IURP�WKH�FRQIHUHQFH�ZHEVLWH@�
$Q�-�-��������6SDWLDO�4XHU\LQJ�0HWKRG�RI�5HPRWH�6HQVLQJ�$UFKDHRORJLFDO�'DWD��LQ� ,QWHUQDWLRQDO�&RQ��

IHUHQFH�RQ�5HPRWH�6HQVLQJ�$UFKDHRORJ\��2FWREHU��������������%HLMLQJ��&KLQD����HG���*XR�+XD��
GRQJ��%HLMLQJ��-/56$��SS������±������

&KHQ�6��������(QYLURQPHQWDO�5HPRWH�6HQVLQJ�0RQLWRULQJ�DQG�0DQDJHPHQW�,QIRUPDWLRQ�6\VWHP�8V��
LQJ�IRU�3URWHFWLRQ�RI�&XOWXUDO�+HULWDJH��LQ� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�5HPRWH�6HQVLQJ�$U��
FKDHRORJ\��2FWREHU��������������%HLMLQJ��&KLQD����HG���*XR�+XDGRQJ��%HLMLQJ��-/56$��SS��
��±�����

)RUWH�0��������7KH�5HFRQVWUXFWLRQ�RI�WKH�$UFKDHRORJLFDO�/DQGVFDSH��5HPRWH�6HQVLQJ��0LQGVFDSH�DQG�
9LUWXDO�5HDOLW\��LQ� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�5HPRWH�6HQVLQJ�$UFKDHRORJ\��2FWREHU��������
������%HLMLQJ��&KLQD����HG���*XR�+XDGRQJ��%HLMLQJ��-/56$��S�������

*DIIQH\�9���*DIIQH\�+��������5HPRWH�6HQVLQJ�DQG�WKH�+3�9LVXDO�DQG�6SDWLDO�7HFKQRORJ\�&HQWUH�DW�
%LUPLQJKDP��8.���LQ� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�5HPRWH�6HQVLQJ�$UFKDHRORJ\��2FWREHU�����
����������%HLMLQJ��&KLQD����HG���*XR�+XDGRQJ��%HLMLQJ��-/56$��S�������

*XR�+���HG��������� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�5HPRWH�6HQVLQJ�$UFKDHRORJ\��2FWREHU����±�����������
%HLMLQJ��&KLQD���%HLMLQJ��-/56$��

*XR�+���:DQJ�&��������5HPRWH�6HQVLQJ�$UFKDHRORJ\�LQ�&KLQD��6WDWXV�DQG�3URJUHVV��LQ� ,QWHUQDWLRQDO�
&RQIHUHQFH�RQ�5HPRWH�6HQVLQJ�$UFKDHRORJ\��2FWREHU��������������%HLMLQJ��&KLQD����HG���*XR�
+XDGRQJ��%HLMLQJ��-/56$��SS�����±�����

+HUQHQGH]�0��������(DUWK�REVHUYDWLRQ�IURP�VSDFH�DVVLVWLQJ�LQ�WKH�SURWHFWLRQ�RI�WKH�81(6&2�:RUOG�
+HULWDJH�VLWHV��LQ� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�5HPRWH�6HQVLQJ�$UFKDHRORJ\��2FWREHU��������
������%HLMLQJ��&KLQD����HG���*XR�+XDGRQJ��%HLMLQJ��-/56$��S�������

/LX�6���/L�;���:DQJ�;���<DR�0���=KDQ�=���7DQ�.��������3URSRVDO�RQ�WKH�WDVN�RI�UHPRWH�VHQVLQJ�DUFKDH��
RORJ\�LQ�&KLQD��LQ� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�5HPRWH�6HQVLQJ�$UFKDHRORJ\��2FWREHU��������
������%HLMLQJ��&KLQD����HG���*XR�+XDGRQJ��%HLMLQJ��-/56$��SS������±������

0HUNXORY�6��������8VLQJ�*35�LQ�6RXWKHUQ�5XVVLD��LQ� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�5HPRWH�6HQVLQJ�
$UFKDHRORJ\��2FWREHU��������������%HLMLQJ��&KLQD����HG���*XR�+XDGRQJ��%HLMLQJ��-/56$��SS��
����±������
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7KH�$$5*�FRPPLWWHH�

$OO�HOHFWHG�SRVWV�DUH�DYDLODEOH�IRU�UH�HOHFWLRQ�WKLV�\HDU��WR�UXQ�IRU�WKUHH�\HDUV��7KH�&KDLUPDQ�
KDV�UHDFKHG�WKH�HQG�RI�KLV�WKUHH�\HDU�WHUP��7KH�7UHDVXUHU�DQG�+RQRUDU\�6HFUHWDU\�KDYH�WZR�
PRUH�\HDUV�WR�UXQ��WKH�0HHWLQJV�6HFUHWDU\�RQH�PRUH�\HDU��EXW�DOO�DUH�DYDLODEOH�IRU�UH�HOHFWLRQ�
XQGHU�WKH�UXOHV�RI�WKH�FRQVWLWXWLRQ��$OWKRXJK�HPDLO�FRQWDFW�LV�WKH�QRUP�IRU�GD\�WR�GD\�UXQQLQJ�
RI�WKH�$$5*�FRPPLWWHH��DOO�RIILFHUV�DUH�H[SHFWHG�WR�DWWHQG�WKH�RQH�PDLQ�FRPPLWWHH�PHHWLQJ�
SHU�\HDU��WR�EH�KHOG�LQ�WKH�FRXQWU\�ZKHUH�WKH�PDMRULW\�DUH�UHVLGHQW���DV�ZHOO�DV�WKH�DQQXDO�JHQ��
HUDO�PHHWLQJ�DQG�FRQIHUHQFH��

&KDLUPDQ�
5HVSRQVLELOLWLHV�
7R�SURYLGH�D�OHDG�IRU�WKH�5HVHDUFK�*URXS��WR�SURPRWH�WKH�JURXS¶V�DLPV�DQG�UROHV�QDWLRQDOO\�
DQG�LQWHUQDWLRQDOO\��WR�RUJDQLVH�WKH�DQQXDO�FRQIHUHQFH�SURJUDPPH�DQG�JLYH�JHQHUDO�JXLGDQFH�
WR�WKH�FRPPLWWHH�DFURVV�D�UDQJH�RI�DIIDLUV�ZLWK�UHIHUHQFH�WR�WKH�FRQVWLWXWLRQ��7R�EH�SUHVHQW�DW�
DOO�PHHWLQJV��

.H\�WDVNV�
·� 7R�DUUDQJH�WKH�FRQIHUHQFH�SURJUDPPH�DQG�ILQDOLVH�VSHDNHUV�DQG�SRVWHUV��7R�OLDLVH�ZLWK�

WKH�0HHWLQJV�6HFUHWDU\�DERXW�RIILFLDO�DUUDQJHPHQWV�DW�WKH�YHQXH�DQG�ZLWK�DQ\�RUJDQLV��
LQJ�SDUWQHU��7R�MRLQWO\�DVVLVW�WKH�0HHWLQJV�6HFUHWDU\�GXULQJ�WKH�FRQIHUHQFH�LQ�DQ\�PDW��
WHUV�DV�WKH\�DULVH�

·� 7R�FDOO�DQG�DWWHQG�DOO�FRPPLWWHH�PHHWLQJV��DW�OHDVW���SHU�\HDU��DQG�RQH�$*0��DQG�
GUDZ�XS�DQG�FLUFXODWH�DJHQGD��DOO�RWKHU�FRPPXQLFDWLRQ�E\�HPDLO�SKRQH��

·� 7R�EH�WKH�ILUVW�SRLQW�RI�FRQWDFW�IRU�RIILFLDO�HQTXLULHV�IURP�RXWVLGH�WKH�5HVHDUFK�*URXS�
DQG�WR�SURYLGH�UDSLG�UHVSRQVHV�IROORZLQJ�GLVFXVVLRQ�ZLWK�WKH�FRPPLWWHH�RU�UHOHYDQW�
SHRSOH��

·� 7R�ZULWH�WZR�FKDLUPDQ¶V�SLHFHV�D�\HDU�IRU�$$5*QHZV��

7UHDVXUHU�
5HVSRQVLELOLWLHV�
7R�DFW�DV�WKH�WUHDVXUHU�IRU�WKH�5HVHDUFK�*URXS�DQG�WR�EH�WKH�PDLQ�FRQWDFW�IRU�DQ\�HQTXLULHV�RU�
LVVXHV�UHODWLQJ�WR�ILQDQFLDO�PDWWHUV�ZLWKLQ�WKH�JURXS��

.H\�WDVNV�
·� &RPSLOH�WKH�DQQXDO�DFFRXQWV�IRU�WKH�JURXS¶V�ILQDQFLDO�\HDU�-XO\�-XO\��IRU�DXGLWLQJ�DQG�

SUHVHQWDWLRQ�DW�WKH�$*0��
·� 5HFHLSW�RI�DQG�SD\LQJ�LQ�DOO�PRQLHV�UHFHLYHG�E\�WKH�5HVHDUFK�*URXS��LQFOXGLQJ�GXULQJ�

WKH�DQQXDO�FRQIHUHQFH��DQG�LVVXLQJ�RI�RIILFLDO�UHFHLSWV��
·� )LQDQFLDO�PDQDJHPHQW�RI�VWXGHQW�EXUVDULHV�DQG�RWKHU�IXQGV�UHFHLYHG�E\�WKH�5HVHDUFK�

*URXS��

0HHWLQJV�6HFUHWDU\�
5HVSRQVLELOLWLHV�
2UJDQLVDWLRQ� RI� DOO� DQQXDO� FRQIHUHQFH� DUUDQJHPHQWV� DVLGH� IURP� WKH� PDLQ� VSHDNHUV¶�
SURJUDPPH���2UJDQLVDWLRQ�RI�DQ\�RQH�RII�PHHWLQJV��
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.H\�WDVNV�
·� $GYDQFH��XVXDOO\�����PRQWKV��ERRNLQJ�RI�WKH�FRQIHUHQFH�YHQXH�DQG�VHFXULQJ�DUUDQJH��

PHQWV�IRU�DFFRPPRGDWLRQ��
·� /LDLVRQ�ZLWK�ORFDO�RUJDQLVHUV�RU�YHQXH�UHJDUGLQJ�UHFHSWLRQ�SRLQW��PHDOV��OHFWXUH�URRP�

ZLWK� SUHVHQWDWLRQ� PHGLD�� ILHOGWULS� DUUDQJHPHQWV� LQFOXGLQJ� WUDQVSRUW�� LVVXLQJ� RI�
FKHTXHV��

·� 3UHSDUDWLRQ�RI�FRQIHUHQFH�SDFNV��QDPH�EDGJHV��DWWHQGDQFH�OLVWV�HWF��SULRU�WR�FRQIHU��
HQFH��

·� 'D\�WR�GD\�PDQDJHPHQW�GXULQJ�WKH�DQQXDO�FRQIHUHQFH�LQFOXGLQJ�LVVXLQJ�RI�FRQIHUHQFH�
SDFNV�DW�UHFHSWLRQ�GHVN��

·� 3RVW�FRQIHUHQFH�GXWLHV�LQFOXGLQJ�SURPSW�VHWWOHPHQW�RI�RXWVWDQGLQJ�ELOOV��

+RQRUDU\�6HFUHWDU\�
5HVSRQVLELOLWLHV�
0DQDJHPHQW�RI�WKH�PHPEHUVKLS�GDWDEDVH��LQFOXGLQJ�DFWLYH�SURPRWLRQ�RI�WKH�5HVHDUFK�*URXS�
WR�SRWHQWLDO�QHZ�PHPEHUV��ZHOFRPLQJ�QHZ�PHPEHUV�DQG�VHQGLQJ�RXW�VXEVFULSWLRQ�UHPLQGHUV��

.H\�WDVNV�
·� 0DQDJHPHQW�RI�WKH�PHPEHUVKLS�DGGUHVV�GDWDEDVH��DORQJ�ZLWK�PDLQWHQDQFH�RI�SD\PHQW�

GHWDLOV�IRU�HYHU\�PHPEHU�DQG�VXSSO\�RI�DGGUHVV�ODEHOV��
·� .HHSLQJ�WKH�PHPEHUVKLS�OHDIOHW�XS�WR�GDWH��DQG�SURPRWLQJ�WKH�5HVHDUFK�*URXS�WR�

SRWHQWLDO�QHZ�PHPEHUV�WKURXJK�D�YDULHW\�RI�SXEOLFLW\�LQLWLDWLYHV��
·� )RUPDOO\�ZHOFRPLQJ�QHZ�PHPEHUV�WR�WKH�5HVHDUFK�*URXS��
·� %HLQJ�WKH�ILUVW�SRLQW�RI�FRQWDFW�IRU�PHPEHUVKLS�HQTXLULHV��LQFOXGLQJ�WDNLQJ�IRUPV�HWF��

DW�DQQXDO�FRQIHUHQFHV�DQG�RWKHU�PHHWLQJV��

(QTXLULHV�DQG�QRPLQDWLRQV�WR�WKH�&KDLUPDQ��7RE\�'ULYHU��SOHDVH��E\�WKH� ��VW��$XJXVW������ WR�
DOORZ�WLPH�IRU�SODQQLQJ��

$$5*�������0XQLFK���6HH�\RX�LQ�/HXYHQ��"�
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0DUW\Q�%DUEHU�
$HULDO�6XUYH\�(QJOLVK�+HULWDJH�
105&�
.HPEOH�'ULYH�
6ZLQGRQ��61���*=�
8.�

0DUW\Q�%DUEHU#HQJOLVK�KHULWDJH�RUJ�XN�

7RE\�'ULYHU�
5&$+0:�
&URZQ�%XLOGLQJV�
3ODV�&UXJ�
$EHU\VWZ\WK�
&HUHGLJLRQ��6<����1-�
8.�

WRE\�GULYHU#UFDKPZ�RUJ�XN�

5HEHFFD�-RQHV�
5&$+06�
-RKQ�6LQFODLU�+RXVH�
���%HUQDUG�7HUUDFH�
(GLQEXUJK��(+���1;�
8.�

UHEHFFDM#UFDKPV�JRY�XN�

3HWHU�0F.HDJXH�
5&$+06�
-RKQ�6LQFODLU�+RXVH�
���%HUQDUG�7HUUDFH�
(GLQEXUJK��(+���1;�
8.�

3HWHU�0F.HDJXH#UFDKPV�JRY�XN�

7HVVD�3ROOHU�
'HSDUWPHQW�RI�$UFKDHRORJ\�
*UHJRU\�%XLOGLQJ�
8QLYHUVLW\�RI�*ODVJRZ�
*ODVJRZ�*����44�
8.�

�������3#VWXGHQW�JOD�DF�XN�

:áRGHN�5ąF]NRZVNL�
,QVWLWXWH�RI�3UHKLVWRU\�
$GDP�0LFNLHZLF]�8QLYHUVLW\�
XO��6Z��0DUFLQ����
3�������3R]QDQ�
3RODQG�

ZORGHNUD#DPX�HGX�SO�

.DUO�(��5\DYHF�
*HRJUDSK\�*HRORJ\�'HSDUWPHQW�
8QLYHUVLW\�RI�:LVFRQVLQ�
6WHYHQV�3RLQW��:,��������
86$�

.DUO�5\DYHF#XZVS�HGX�

,UZLQ�6FROODU�

DO���#PDLO��UU]�XQL�NRHOQ�GH�

/LVW�RI�FRQWULEXWRUV�


