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7KLV� LV� WKH� ILUVW� LVVXH� RI� D� QHZVOHWWHU� RI� WKH� VXUYH\�

DLPLQJ� DW� FROODWLQJ� LQIRUPDWLRQ� RQ� HQYLURQPHQWDO�

FRQGLWLRQV�RQ�WKH�EUHHGLQJ�DUHDV�RI�$UFWLF�QHVWLQJ�ELUGV�

LQ�D�SHUVLVWHQWO\�XSGDWHG�GDWDEDVH��$QDO\VHV�RI�GDWD�RQ�

ELUG� QXPEHUV� DQG� EUHHGLQJ� SHUIRUPDQFH� GXULQJ�$UFWLF�

VXPPHU� LQ� UHODWLRQ� WR� FOLPDWLF�� SUHGDWRU\� DQG� RWKHU�

UHOHYDQW� IDFWRUV� FDQ� JLYH� LQVLJKWV� LQWR� HFRORJLFDO�

SURFHVVHV� DFWLQJ� DW� ZLGH� VFDOH�� DQG� DOVR� SURYLGH�

YDOXDEOH� LQIRUPDWLRQ� IRU� WKH� FRQVHUYDWLRQ� RI� VLWHV� DQG�

VSHFLHV��

7KH�GDWDEDVH�RI�,QWHUQDWLRQDO�:DGHU�6WXG\�*URXS�DQG�

:HWODQGV� ,QWHUQDWLRQDO¶V� *RRVH� DQG� 6ZDQ� 6SHFLDOLVW�

*URXSV� DFFXPXODWHV� VLPSOH� DQG� PRVW� XS�WR�GDWH�

HQYLURQPHQWDO�LQIRUPDWLRQ��REWDLQHG�IURP�PDQ\�$UFWLF�

ORFDOLWLHV� SULPDULO\� E\� PHDQV� RI� GLVWULEXWLQJ�

TXHVWLRQQDLUHV� DPRQJ� $UFWLF� ILHOG� ZRUNHUV�� $OWKRXJK�

EHLQJ�LQLWLDOO\�IRFXVHG�RQ�ZDGHUV�DQG�ZLOGIRZO�DQG�VWLOO�

PDNLQJ� PDLQ� HPSKDVLV� RQ� WKHVH� ELUG� JURXSV� GXH� WR�

WKHLU� GRPLQDQW� UROH� LQ� PRVW� $UFWLF� ELUG� FRPPXQLWLHV��

WKH� GDWDEDVH� QRZ� SURYLGHV� DOVR� IRU� DFFXPXODWLRQ� RI�

GDWD�RQ�RWKHU�JURXSV�RI�$UFWLF�WHUUHVWULDO�ELUGV��DV�WKHLU�

UHVSRQVHV�WR�FKDQJLQJ�HQYLURQPHQW�KDYH�RIWHQ�PXFK�LQ�

FRPPRQ�� $� ELEOLRJUDSKLF� FRPSRQHQW� �XQGHU�

GHYHORSPHQW�� ZLOO� LQFOXGH� SXEOLVKHG� GDWD� IURP�

SUHYLRXV� VHDVRQV� WR� DOORZ� IRU� WKRURXJK� DQDO\VHV� RI�

WUHQGV�LQ�ELUG�EUHHGLQJ�VXFFHVV��

%DFNJURXQG��

7KLV� LQLWLDWLYH� RULJLQDWHV� IURP� UHYLHZV� RI� ZDGHU�

EUHHGLQJ� FRQGLWLRQV� RQ�5XVVLDQ� WXQGUD� WKDW� KDYH�EHHQ�

SXEOLVKHG� DQQXDOO\� RYHU� ��� \HDUV� E\� 5XVVLDQ� ZDGHU�

UHVHDUFKHV��(QJOLVK�YHUVLRQ�KDV�EHHQ�UHSURGXFHG�LQ�WKH�

:DGHU� 6WXG\� *URXS� %XOOHWLQ�� DQG� DWWUDFWHG�

FRQVLGHUDEOH� LQWHUHVW� RI� RUQLWKRORJLVWV� RYHU� WKH�ZRUOG��

7KLV�LQWHUHVW�ZDV�GULYHQ�E\�SHUFHSWLRQ�WKDW�PXFK�RI�WKH�

XQGHUVWDQGLQJ� RI� WKH� SRSXODWLRQ� G\QDPLFV� RI� $UFWLF�

ZDWHUIRZO� KDG� FRPH� VR� IDU� IURP� LQGLYLGXDO� VWXGLHV� LQ�

VPDOO� DUHDV� RI� WKH� $UFWLF�� RU� IURP� SRVW� KRF�

LQWHUSUHWDWLRQ�RI� EURDG�SDWWHUQV�RI�ZHDWKHU�FRQGLWLRQV��

DV�ZHOO�DV�HYLGHQFH�IURP�EDQGLQJ�UHFRYHULHV�DQG�ZLQWHU�

SRSXODWLRQ�FRXQWV��6HWWLQJ�WKHVH�LQGLYLGXDO�VWXGLHV�LQ�D�

EURDGHU� FRQWH[W�ZRXOG�KDYH�FRQWULEXWHG�PXFK� WR� WKHLU�

XVH� LQ� XQGHUVWDQGLQJ� ZLGHU� JHRJUDSKLFDO� SDWWHUQV� LQ�

ZDWHUIRZO� SRSXODWLRQV�� 7KLV� LQ� WXUQ�� ZRXOG� EH� RI�

VXEVWDQWLDO�EHQHILW�LQ�SURYLGLQJ�EDVHOLQH�LQIRUPDWLRQ�LQ�

WKH� GHYHORSPHQW� RI� LQWHUQDWLRQDO� FRQVHUYDWLRQ� HIIRUWV�

IRU� PLJUDWRU\� ZDWHUIRZO�� 6XFK� LQIRUPDWLRQ� FRXOG�� IRU�

H[DPSOH��EH�XVHG�WR�HVWDEOLVK�WKH�H[WHQW�RI�YDULDWLRQ�LQ�

GHQVLWLHV�DQG�SURGXFWLYLW\�LQ�GLIIHUHQW�SDUWV�RI�EUHHGLQJ�

UDQJHV� DQG� DVVLVW� LQ� LGHQWLILFDWLRQ� RI� NH\� ]RQHV� IRU�

FRQVHUYDWLRQ�DWWHQWLRQ��

)LUVW� DWWHPSW� WR� UHOHDVH� WKLV� SURMHFW� DW� D� JOREDO� SDQ�

$UFWLF� VFDOH� DQG� VWDQGDUGLVH� GDWD� FROOHFWLRQ� XVLQJ�

TXHVWLRQQDLUH� ZDV� XQGHUWDNHQ� LQ� ����� E\� 1LFN�

'DYLGVRQ� DQG� 'DYLG� 6WURXG�� 'XULQJ� WKH� VXEVHTXHQW�

SLORW� VWDJH� RI� ��������TXHVWLRQQDLUHV�ZHUH� UHYLVHG�RQ�

WKH� EDVLV� RI� FRPPHQWV� SURYLGHG� RQ� WKH� SLORW� IRUP��

LQLWLDO�FRQWDFWV�ZHUH�PDGH�ZLWK�UHVSRQGHQWV�LQ�GLIIHUHQW�

FRXQWULHV��DQG� WKH�GDWDEDVH�HVWDEOLVKHG� LQ�WKH�0RVFRZ�

6WDWH� 8QLYHUVLW\�� 5XVVLD�� 7KH� SURJUHVV� UHSRUW� RQ� WKH�

SLORW�VWDJH�DSSHDUHG�LQ�WKH�:DGHU�6WXG\�*URXS�%XOOHWLQ�

�������9RO��������������

&XUUHQW�VWDWH�RI�WKH�VXUYH\��

)URP� 0DUFK� ����� D� :(%� VLWH� RI� WKH� SURMHFW� ZDV�

ODXQFKHG� �85/��KWWS���VRLO�PVX�UX�aVRORYLHY�DUFWLF����

ZLWK� FHUWDLQ� UHVWULFWHG� �DW� WKLV� WLPH�� H[WUDFWV� RI� WKH�

GDWDEDVH� DYDLODEOH� RQ�OLQH� DQG� XSGDWHG� ZHHNO\� ZLWK�

QHZO\� DUULYLQJ� UHSRUWV� RQ� EUHHGLQJ� FRQGLWLRQV� LQ� WKH�

$UFWLF�LQ�������

7KH� FXUUHQW� QHZVOHWWHU� LV� GHGLFDWHG� WR� WKH� EUHHGLQJ�

FRQGLWLRQV� IRU� ELUGV� LQ� WKH� $UFWLF� LQ� ����� VXPPHU�

VHDVRQ��DQG�HQFRPSDVVHV�WKH�IROORZLQJ�WRSLFV��

¡� D� OLVW� RI� VXPPDULHV� RI� ELUG� EUHHGLQJ� FRQGLWLRQV� LQ�

YDULRXV� $UFWLF� ORFDOLWLHV�� SURYLGHG� E\� UHVHDUFKHUV�

YLVLWLQJ�WKHVH�ORFDOLWLHV��

¡� D� UHYLHZ� RI� WKHVH� UHSRUWV� PDGH� IRU� WKH� 5XVVLDQ�

$UFWLF��

¡� FRQWDFW�LQIRUPDWLRQ�DERXW�WKH�VXUYH\�FRQWULEXWRUV��

¡� D� FROOHFWLRQ� RI�PDSV� LOOXVWUDWLQJ� VLWXDWLRQ�ZLWK� ELUG�

EUHHGLQJ�SHUIRUPDQFH��DV�TXDOLILHG�E\�UHVSRQGHQWV���
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URGHQW� DEXQGDQFH� DQG� VRPH� EDVLF� FOLPDWLF�

FKDUDFWHULVWLFV�LQ�WKH�$UFWLF�LQ�VXPPHU�������

7KH�IXWXUH��

:H� HQFRXUDJH� $UFWLF� UHVHDUFKHUV� DQG� RWKHU� YLVLWRUV� RI�

$UFWLF�UHJLRQV�WR�VXSSRUW�WKLV�VXUYH\�LQ������VHDVRQ�E\�

ILOOLQJ�XS�WKH�IRUP�WKDW�FDQ�EH�UHTXHVWHG�DV�D�SDSHU�FRS\�

RU� HOHFWURQLFDOO\� �:RUG� IRU�:LQGRZV� GRFXPHQW�� IURP�

DQ\� RI� WKH� DGGUHVVHV� EHORZ�� RU� IURP� WKH�:(%� VLWH��$�

VXSSRUW� IURP� $UFWLF� UHVHDUFK� FRPPXQLW\� LV� WKH�

QHFHVVDU\� SUHUHTXLVLWH� IRU� WKH� VXUYH\� WR� DFKLHYH� LWV�

JRDOV��EHFDXVH�VRXQG�FRQFOXVLRQV�DERXW�SDWWHUQV�RI�ELUG�

EUHHGLQJ� SHUIRUPDQFH� LQ� YDVW� UHJLRQV� RI� WKH� $UFWLF�

VKRXOG� EH� EDFNHG� E\� WKH� GDWD� FRPLQJ� IURP� PXOWLSOH�

ORFDOLWLHV��%\�QRZ� WKHVH�SDWWHUQV�KDYH�EHHQ�SRVVLEOH� WR�

RXWOLQH�RQO\�IRU�WKH�5XVVLDQ�$UFWLF��

7KH� GDWDEDVH� LV� EHLQJ� FRQWLQXDOO\� XSGDWHG�� DQG� KLJK�

YDOXH�LV�DVVLJQHG�WR�FRPSOHWHG�IRUPV�QRW�RQO\�IURP�WKH�

UHFHQW� ILHOG� VHDVRQ�� EXW� DOVR� IURP� SUHYLRXV� \HDUV�

LQFOXGLQJ� IURP� H[SHGLWLRQV� WKDW� PD\� DOUHDG\� KDYH�

SXEOLVKHG� PDWHULDO� HOVHZKHUH�� (YHQWXDOO\�� DV� WKH�

SULQFLSDOV� RI� GDWD� XVH� DQG� DFFHVV� DUH� GHYHORSHG� ZLWK�

YLHZ� RI� JXDUDQWHHLQJ� DXWKRU� ULJKWV� RI� FRQWULEXWRUV�� WKH�

GDWD� ZLOO� LQFUHDVLQJO\� EH� PDGH� DYDLODEOH� IRU� ERWK�

UHVHDUFK� DQG� FRQVHUYDWLRQ� SXUSRVHV�� $V� WKH� GDWDEDVH�

ZLOO�EH�SRSXODWHG�ZLWK�PRUH�GDWD�IURP�EDFN�VHDVRQV��WKH�

IXWXUH� LVVXHV� RI� WKH� QHZVOHWWHU�ZLOO� VWURQJHU� HPSKDVLVH�

DQDO\WLFDO� SDUW� RI� WKH� VXUYH\�� UDWKHU� WKDQ� GHVFULSWLYH�

ZKLFK�GRPLQDWHG�LQ�WKH�FXUUHQW�LVVXH��

7KH� QHZVOHWWHU� LV� LQWHQGHG� IRU� ZLGH� GLVWULEXWLRQ��

KRZHYHU��FRQWULEXWRUV�WR�WKH�GDWDEDVH�ZLOO�DXWRPDWLFDOO\�

EH�SXW�RQ�WKH�PDLOLQJ�OLVW��ZKLOH�RWKHUV�VKRXOG�UHTXHVW�D�

FRS\�IURP�WKH�SURMHFW�FRRUGLQDWRUV��

:H�ZRXOG� JUHDWO\� DSSUHFLDWH� IHHG�EDFN� RI� WKH� UHDGHUV��

DQ\� FRPPHQWV� DQG� VXJJHVWLRQV� RQ� FRQWHQWV� RI� WKH�

QHZVOHWWHU�DQG�RU�WKH�SURMHFW�LQ�JHQHUDO��

3URMHFW�FRRUGLQDWRUV��

3DYHO�7RPNRYLFK��

=RRORJLFDO�0XVHXP��%ROVKD\D�1LNLWVND\D�6WU������

0RVFRZ���������5XVVLD��

H�PDLO��WRPNRYLF#��]RRPXV�ELR�PVX�UX�

0LNKDLO�6RORYLHY��

'HSW��RI�9HUWHEUDWH�=RRORJ\��%LRORJLFDO�)DFXOW\��

0RVFRZ�6WDWH�8QLY���0RVFRZ����������5XVVLD��

H�PDLO��VRORYLHY#VRLO�PVX�UX�

�

�

)RU�ODVW�EUHDNLQJ�LQIRUPDWLRQ�DERXW�WKH�VXUYH\�YLVLW�WKH�ZHEVLWH�

KWWS���VRLO�PVX�UX�aVRORYLHY�DUFWLF��

�

�

�

�

�

1HZVOHWWHU�LV�GLVWULEXWHG�DPRQJ�FRQWULEXWRUV�WR�WKH�GDWDEDVH��2WKHUV�PD\�UHTXHVW�LW�

IURP�SURMHFW�FRRUGLQDWRUV��)UHH�RI�FKDUJH��

�

�
�

�

�

7KLV�SXEOLFDWLRQ�DQG�WKH�ZKROH�VWXG\�ZDV�PDGH�SRVVLEOH�WKURXJK�WKH�ILQDQFLDO�

VXSSRUW�RI�WKH�'XWFK�*RYHUQPHQW��7KH�PRVW�VLQFHUH�WKDQNV�WR�HYHU\RQH�ZKR�

SDUWLFLSDWHG�LQ�WKH�VXUYH\�LQ������DQG�RU�SUHYLRXV�\HDUV��/RJLVWLFDO�VXSSRUW�IURP�

:HWODQGV�,QWHUQDWLRQDO�ZDV�PXFK�DSSUHFLDWHG��%LUG�GUDZLQJV�PDGH�E\�(�.REOLN��

�������,QWHUQDWLRQDO�:DGHU�6WXG\�*URXS�
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)LJXUH����$UFWLF�ORFDOLWLHV�IURP�ZKLFK�ELUG�EUHHGLQJ�FRQGLWLRQV�UHSRUWV�EHFDPH�DYDLODEOH��

/2&$/,7<�5(32576�

���$LQRY\�,VODQGV��5XVVLD����q��¶1����q��¶(��

2Q� WKH� LVODQGV� DQG�0XUPDQ�FRDVW� VSULQJ�ZDV�YHU\� ODWH�

DQG� FROG�� LQWHQVLYH� VQRZIDOOV�ZHUH� QRWHG� HYHQ� LQ� HDUO\�

-XQH��2Q�WKH�LVODQGV�QHDU�ZHVWHUQ�.ROD�3HQLQVXOD�VQRZ�

PHOWHG� LQ� WKH�PLGGOH�RI�-XQH��ZKLOH�DYHUDJH�GDWH� LV����

0D\��� LQ�GHSUHVVLRQV�LW�UHWDLQHG�WLOO� WKH�HQG�RI�-XQH��$W�

WKH�HDVWHUQ�0XUPDQ�FRDVW�VQRZ�LQ�GHSUHVVLRQV�UHWDLQHG�

WLOO�WKH�HQG�RI�$XJXVW��6XPPHU�DOVR�ZDV�FROG��UDLQV�ZHUH�

QRW�UHFRUGHG�LQ�LWV�VHFRQG�KDOI��

/HPPLQJV� ZHUH� QRW� UHFRUGHG� LQ� FRDVWDO� PDLQODQG�

WXQGUD�� $W� WKH� $LQRY\� ,VODQGV� ZDGHU� QHVWLQJ� ZDV�

VXFFHVVIXO�� LQ� VSLWH� RI� WKH� ODWHU� WKDQ� XVXDO� EUHHGLQJ�

GDWHV��$XWXPQ�PLJUDWLRQ�ZDV�DOVR�VXEVWDQWLDOO\�GHOD\HG��

'XQOLQV�&DOLGULV�DOSLQD��3XUSOH�6DQGSLSHUV�&�PDULWLPD��

7XUQVWRQHV� $UHQDULD� LQWHUSUHV� PLJUDWHG� LQ� XVXDO�

QXPEHUV�� RWKHU� VSHFLHV� �5XII� 3KLORPDFKXV� SXJQD[��

6SRWWHG�5HGVKDQN�7ULQJD�HU\WKURSXV��%DU�WDLOHG�*RGZLW�

/LPRVD� ODSSRQLFD�� 5HG�QHFNHG� 3KDODURSH� 3KDODURSXV�

OREDWXV�� /LWWOH� 6WLQW� &DOLGULV� PLQXWD�� ZHUH� OHVV�

QXPHURXV�WKDQ�RQ�DYHUDJH��

,�3�7DWDULQNRYD�

���6HP
�,VODQGV��5XVVLD����q��¶1����q��¶(��

$W� WKH�0XUPDQ�FRDVW�RI�WKH�.ROD�3HQLQVXOD�VSULQJ�ZDV�

ODWH� DQG� VXPPHU� YHU\� FROG�� 3UHFLSLWDWLRQ� OHYHO� LQ�

VXPPHU�ZDV�VXEVWDQWLDOO\�ORZHU�WKDQ�XVXDO��ZKLFK�OHG�WR�

XQGHUGHYHORSPHQW�RI�YHJHWDWLRQ��

1RUZD\� /HPPLQJV� /HPPXV� OHPPXV�ZHUH� UHFRUGHG� LQ�

VPDOO� QXPEHUV� DW� 6HP
� ,VODQGV�� ZKLOH� 5RXJK�OHJJHG�

%X]]DUGV� %XWHR� ODJRSXV� DQG� 6QRZ\� 2ZOV� 1\FWHD�

VFDQGLDFD� ZHUH� YLUWXDOO\� DEVHQW� QHDU� FRORQLHV� RI� VHD�

ELUGV�� :DGHUV� QHVWHG� TXLWH� VXFFHVVIXOO\� LQ� XVXDO�

QXPEHUV��7KHLU�VSULQJ�PLJUDWLRQ�ZDV�GHOD\HG�E\���GD\V�

LQ� 5XII� DQG� ��� GD\V� LQ� *ROGHQ� 3ORYHU� 3OXYLDOLV�

DSULFDULD� UHODWLYH� WR� DYHUDJH� GDWHV�� ,Q� FRQWUDVW�� IDOO�

PLJUDWLRQ�RI�PDQ\�VSHFLHV�VWDUWHG�HDUOLHU�WKDQ�XVXDO������

GD\V�LQ�5HG�QHFNHG�3KDODURSH��DQG���GD\V�LQ�5XII��

<�9�.UDVQRY�

���<HQR]HUR�/DNH��HDVWHUQ�0XUPDQ�FRDVW��5XVVLD�

���q��¶1����q��¶(��

:DGHU�UHSURGXFWLRQ�ZDV�QRW�FRPSOHWHG�E\���$XJXVW�WKDW�

FRQILUPV� UHSRUWV� RI� ORFDO� SHRSOH� DERXW� ODWH� DQG� FROG�

VSULQJ�DW�WKH�.ROD�3HQLQVXOD��

5RGHQWV�ZHUH�YLUWXDOO\�DEVHQW��DQG�VNXDV��PDLQO\�/RQJ�

WDLOHG� 6WHUFRUDULXV� ORQJLFDXGXV�� EXW� DOVR� $UFWLF�

6�SDUDVLWLFXV�� SUH\HG� SULPDULO\� XSRQ� ELUGV�� HJJV�� DQG�

FKLFNV�� 7KLV� GHWHUPLQHG� ORZ� UHSURGXFWLYH� VXFFHVV� LQ�

ZDGHUV�� 7HUUHVWULDO� SUHGDWRUV� ZHUH� QRW� UHFRUGHG�� )RXU�

ORFDO� ZDGHU� VSHFLHV� �(XUDVLDQ� *ROGHQ� 3ORYHU�� 5LQJHG�

3ORYHU�&KDUDGULXV� KLDWLFXOD�� 7HPPLQN
V� 6WLQW�&DOLGULV�

WHPPLQFNLL� DQG�'XQOLQ�� DFFRXQWHG� LQ� WRWDO� IRU� ���SDLUV�

DQG�EURRGV�LQ�WKH�DUHD�RI����ODNH�LVODQGV������KD�LQ�WKH�

HDVWHUQ�SDUW�RI�(QR]HUR�/DNH��DQG�D�SDWFK�RI�VKRUHOLQH�

WXQGUD������KD���

9�'�.RNKDQRY�
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���.ROD�3HQLQVXOD��HDVWHUQ�0XUPDQ�FRDVW��5XVVLD�

���q��
1����q��
(��

$W� WKH�0XUPDQ�FRDVW�RI�WKH�.ROD�3HQLQVXOD�VSULQJ�ZDV�

ODWH� DQG� VXPPHU� YHU\� FROG�� 3UHFLSLWDWLRQ� OHYHO� LQ�

VXPPHU�ZDV�VXEVWDQWLDOO\�ORZHU�WKDQ�XVXDO��ZKLFK�OHG�WR�

XQGHUGHYHORSPHQW�RI�YHJHWDWLRQ��

$FFRUGLQJ� WR�YLVXDO� UHFRUGV�YROHV�KDG�KLJK�QXPEHUV�DW�

WKH� FRDVW� DQG� LQ� LQODQG� DUHDV� RI� WKH� HDVWHUQ� 0XUPDQ��

ZKHUH� 5RXJK�OHJJHG� %X]]DUGV� DQG� 6QRZ\� 2ZOV� ZHUH�

DOVR�UHFRUGHG��:DGHUV�QHVWHG�TXLWH�VXFFHVVIXOO\�LQ�XVXDO�

QXPEHUV��

<�9�.UDVQRY�

���,QGLJD�5LYHU��0DOR]HPHO
VND\D�WXQGUD��5XVVLD�

���q��
1����q��
(��

6SULQJ� DQG� VXPPHU� ZHUH� FKDUDFWHULVHG� E\� UHODWLYHO\�

KLJK� PHDQ� GDLO\� WHPSHUDWXUHV� �-XQH� �� ������&�� -XO\� ��

������&��$XJXVW���������&���

1XPEHUV� RI� OHPPLQJV� �SULPDULO\� &ROODUHG� /HPPLQJ�

'LFURVWRQ\[�WRUTXDWXV��DQG�RWKHU�URGHQWV�ZDV�YHU\�ORZ��

$UFWLF�)R[�$ORSH[�ODJRSXV�DQG�5HG�)R[�9XOSHV�YXOSHV�

GLG� QRW� EUHHG�� WKHLU� GHQV� ZHUH� XQLQKDELWHG�� 7KH� PRVW�

FRPPRQ� DYLDQ� SUHGDWRU� VSHFLDOL]HG� RQ� URGHQWV� ZDV�

/RQJ�WDLOHG� 6NXD� ������ SDLU�VT� NP��� ZKLOH� 5RXJK�

OHJJHG� %X]]DUG� RFFXSLHG� SULPDULO\� ULYHULQH� IRUHVW�

SDWFKHV� ZLWK� D� GHQVLW\� RI� ����� ELUG�VT� NP�� 1LQHWHHQ�

ZDGHU� VSHFLHV� ZHUH� UHFRUGHG�� WKHLU� QXPEHUV� ZHUH� QRW�

KLJK�� 7KH� PRVW� FRPPRQ� EUHHGLQJ� VSHFLHV� ZHUH� 5HG�

QHFNHG� 3KDODURSH� ����� ELUGV�VT� NP��� *ROGHQ� 3ORYHU�

�������� :RRG� 6DQGSLSHU� 7ULQJD� JODUHROD� �������� %DU�

WDLOHG� *RGZLW� �������� 7HPPLQN
V� 6WLQW� �������� *UH\�

3ORYHU�3OXYLDOLV�VTXDWDUROD���������:KLPEUHO�1XPHQLXV�

SKDHRSXV� �������� &RPPRQ� 6QLSH�*DOOLQDJR� JDOOLQDJR�

�������� DQG� 'XQOLQ� ������ ELUG�VT� NP��� /HVV� DEXQGDQW�

ZHUH� 5LQJHG� 3ORYHU�� &RPPRQ� 6DQGSLSHU� $FWLWLV�

K\SROHXFRV�� DQG� 5XII�� UDUH� �� 'RWWHUHO� (XGURPLXV�

PRULQHOOXV�� 6SRWWHG�5HGVKDQN�� 7HUHN� 6DQGSLSHU�;HQXV�

FLQHUHXV�� DQG� *UHDW� 6QLSH� *DOOLQDJR� PHGLD��

8QH[SHFWHGO\� :RRGFRFN� 6FRORSD[� UXVWLFROD� �XSSHU�

UHDFKHV��� DQG� 3LQWDLO� 6QLSH� *DOOLQDJR� VWHQXUD� �ORZHU�

UHDFKHV��ZHUH�IRXQG�RQ�EUHHGLQJ��:DGHU�QHVW�SUHGDWLRQ�

ZDV� ORZ� �� �������� EUHHGLQJ� VXFFHVV� E\� WKH� WLPH� RI�

IOHGJLQJ�FDQ�EH�HYDOXDWHG�DV���������

<�1�0LQHHY��2�<�0LQHHY��6�$�5\]KRY�

���.KDEXLND�/DNH��5XVVN\�=DYRURW�3HQLQVXOD��5XVVLD�

���q��¶1����q��¶(��

/RZ� WHPSHUDWXUHV� UHWDLQHG� XQWLO� ��V� RI� -XQH�� ZKLFK�

GHOD\HG� GHYHORSPHQW� RI� YHJHWDWLRQ� E\� RQH� ZHHN�

FRPSDUHG� WR� ������ DQG� E\� ������ ZHHNV� FRPSDUHG� WR�

ORQJ�WHUP�PHDQV��6QRZ�JRQH�LQ�WKH�ILUVW�ZHHN�RI�-XQH��

$� ZHDN� LQFUHDVH� RI� OHPPLQJ� DQG� 5RRW� 9ROH�0LFURWXV�

RHFRQRPXV� QXPEHUV� ZDV� REVHUYHG� GXULQJ� WKH� ODVW� ��

\HDUV��MXGJLQJ�E\�LQFUHDVH�RI�QXPEHUV�RI�ZLQWHU�QLEEOHV�

DQG� RWKHU� WUDFNV� RI� DFWLYLW\�� $UFWLF� )R[HV� VXFFHVVIXOO\�

EUHG�� �� \RXQJ�ZHUH� IRXQG� LQ�RQH�RI� WKH�GHQV��%LUGV�RI�

SUH\��JXOOV�DQG�VTXDV�UHWDLQHG�WKHLU�QXPEHUV�DW�WKH�VDPH�

OHYHO�DV�SUHYLRXVO\��2Q�WKH�VHDVLGH�FRDVW�QHDU�WKH�FDPS�

QHVWLQJ� GHQVLW\� RI� 7HPPLQN
V� 6WLQWV� GHFUHDVHG�

VXEVWDQWLDOO\�� DOWKRXJK� VLQJLQJ�PDOHV� ZHUH� FRPPRQ� DV�

XVXDO��:DGHU� UHSURGXFWLRQ�ZDV� ODWH�� WKH� ILUVW�FKLFNV��LQ�

5LQJHG�3ORYHU��DSSHDUHG�RQ����-XO\��+DWFKLQJ�GDWHV�LQ�

VPDOO�SDVVHULQHV�GLG�QRW�GLIIHU�IURP�DYHUDJH��ILUVW�FKLFNV�

LQ�/DSODQG�%XQWLQJV�&DOFDULXV�ODSSRQLFXV�DSSHDUHG�RQ�

�� -XO\��� 5HG�QHFNHG� 3KDODURSHV� GLG� QRW� IRUP� SRVW�

EUHHGLQJ� � DJJUHJDWLRQV� RQ� VPDOO� ODNHV�� W\SLFDO� LQ�

SUHYLRXV�\HDUV��7KH�IORFNV�RI�PDOH�5XIIV�WKDW�DSSHDU�LQ�

WKH� ODVW� WHQ�GD\V�RI� -XQH��ZHUH� VPDOOHU� WKDQ�XVXDO�� DQG�

WKHLU� IHPDOHV� KDG� ORZHU� EUHHGLQJ� QXPEHUV�� *HQHUDOO\��

WKH�VSULQJ�ZDV�XQIDYRXUDEOH�IRU�ZDGHUV��

<�0�6FKDGLORY��$�9�%HORXVRYD�

���$PGHUPD��<XJRUVN\�3HQLQVXOD��5XVVLD����q��
1��

��q��
(��

7KH� VHDVRQ� ZDV� ODWH�� MXGJLQJ� E\� REVHUYDWLRQV� LQ� PLG�

$XJXVW��DQG�E\�HYLGHQFH�SURYLGHG�E\�ORFDO�SHRSOH��

6LEHULDQ�/HPPLQJV�/HPPXV�VLELULFXV�ZHUH�DEXQGDQW�LQ�

WKH�HQG�RI�VXPPHU��WKH\�ZHUH�PHW�HYHU\ZKHUH��DQG�QHVWV�

ZLWK� \RXQJ�ZHUH� IRXQG��$UFWLF� )R[HV�ZHUH� UDUH� LQ� WKH�

VHWWOHPHQW� YLFLQLWLHV�� EXW� EUHG�� 5RXJK�OHJJHG�%X]]DUGV�

DQG� 3RPRULQH� 6NXDV� � 6WHUFRUDULXV� SRPDULQXV� ZHUH�

EUHHGLQJ��7KH�IRUPHU�UHDFKHG�D�GHQVLW\�RI����SDLUV�SHU�

��� NP� RI� D� WUDQVHFW�� 6QRZ\� 2ZOV� ZHUH� DEXQGDQW� LQ�

$XJXVW� ����� ELUGV� SHU� �� NP� RI� WUDQVHFW��� EXW� EUHHGLQJ�

QRW� UHFRUGHG�� <HW� QRW� IOHGJHG� EURRGV� RI� VHD� GXFNV�

�*UHDWHU� 6FRXS� $\WK\D� PDULOD�� /RQJ�WDLOHG� 'XFN�

&ODQJXOD� K\HPDOLV�� DQG� &RPPRQ� (LGHU� 6RPDWHULD�

PROOLVVLPD�� ZHUH� UHFRUGHG� RQ� ODNHV� DQG� VHD�� DQG� RI�

5LQJHG� 3ORYHUV� �� LQ� WKH� YLOODJH�� *HQHUDOO\�� WKH� VHDVRQ�

VHHPHG�IDYRXUDEOH�IRU�UHSURGXFWLRQ�RI�WXQGUD�ELUGV��

0�9�*DYULOR��.�,VDNVHQ��+�6WU¡P��<�.UDVQRY�

���6DOHNKDUG��ZHVWHUQ�6LEHULD��5XVVLD����q��
1��

��q��
(��

7KH� VSULQJ�ZDV� ODWH� DQG� FROG��:DUPLQJ� DQG� VQRZPHOW�

VWDUWHG� LQ� ODWH�0D\�� ,FH�EUHDN� RQ�2E
� RFFXUUHG� RQ� ����

-XQH��ZKLFK� LV�D�ZHHN� ODWHU� WKDQ�DYHUDJH��%HJLQQLQJ�RI�

-XQH� ZDV� FROG�� PLGGOH� DQG� HQG� �� UHODWLYHO\� ZDUP��

PRGHUDWHO\�UDLQ\�DQG�ZLQG\��)ORRGSODLQ�UHPDLQHG�XQGHU�

ZDWHU�XQXVXDOO\�ORQJ���WR�WKH�HQG�RI�$XJXVW��

:DGHU�DUULYDO�FRLQFLGHG�ZLWK�ZDUPLQJ� LQ� ODWH�0D\�����

0D\� �� DSSHDUDQFH� RI� 5LQJHG� 3ORYHU� DQG� &RPPRQ�

6DQGSLSHU�����0D\� ��:RRG�6DQGSLSHU�����0D\��7HUHN�

6DQGSLSHU��� $PRQJ� ZDGHUV� PLJUDWLQJ� LQ� WKH� 2E
�

IORRGSODLQ� LQ� ODWH� $XJXVW�HDUO\� 6HSWHPEHU� 5XIIV� ZHUH�

HVSHFLDOO\� QXPHURXV�� ,Q� 6HSWHPEHU� WKHUH� ZDV� D� ORW� RI�

YROHV� LQ� WKH� IORRGSODLQ�� ZKLFK� DWWUDFWHG� PLJUDWLQJ�

5RXJK�OHJJHG�%X]]DUGV��

6�3�3DVNKDOQ\�

���0XWQD\D�5LYHU��<DPDO�3HQLQVXOD��5XVVLD����q��¶1��

��q��¶(��

7KH�ZHDWKHU�ZDV�UDLQ\�LQ�WKH�EHJLQQLQJ�RI�$XJXVW��

/HPPLQJV� ZHUH� DEVHQW�� EXW� 0LGGHQGRUII
V� 9ROH�

0LFURWXV� PLGGHQGRUIIL� ZDV� QXPHURXV� LQ� WKH� DUHDV�
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GRPLQDWHG�E\�VHGJH�PRVV� WXQGUD�ZLWK�GZDUI� VKUXE�DQG�

ZLOORZ� �XS� WR� ��� DQLPDOV����� WUDS�QLJKWV��� $UFWLF� )R[�

DQG�VNXDV�ZHUH�DEVHQW��1RQ�EUHHGLQJ�6QRZ\�2ZOV�KDG�

GHQVLW\� RI� ����� ELUG�NP��5RXJK�OHJJHG�%X]]DUG� �� �����

SDLU�NP��%X]]DUG�EURRGV�KDG�XS�WR���FKLFNV��:DWHUIRZO�

DQG� :LOORZ� 3WDUPLJDQ� /DJRSXV� ODJRSXV� � ZHUH� UDUH��

:DGHU� EURRGV� �5LQJHG� 3ORYHU�� 7HPPLQN
V� 6WLQW�� /LWWOH�

6WLQW�� 5XII�� 5HG�QHFNHG� 3KDODURSH�� ZHUH� FRPPRQ��

ZKLFK�LQGLFDWHV�JRRG�EUHHGLQJ�VXFFHVV�LQ�WKHVH�VSHFLHV��

9�*�6KWUR�

����6FKXFK\D�5LYHU��PLGGOH�UHDFKHV��<DPDO�3HQLQVXOD��

5XVVLD����q��
1����q��
(��

:LQWHU� ZHDWKHU� UHWDLQHG� WLOO� ��� 0D\�� EXW� IROORZLQJ�

TXLFN�ZDUPLQJ�WXUQHG�WXQGUD�VQRZ�IUHH�E\�-XQH��H[FHSW�

IRU�FHUWDLQ�IORRGSODLQV���6FKXWFK\D�5LYHU�DQG�WULEXWDULHV�

H[SHULHQFHG�LFH�EUHDN�LQ�HDUO\�-XQH��WKH�IROORZLQJ�IORRG�

ZDV�YHU\�KLJK��/DNHV�EHFDPH�LFH�IUHH�E\�����-XO\��-XQH�

ZDV�FRRO�DQG�GU\��-XO\���ZDUP�LQ�WKH�EHJLQQLQJ�DQG�WKHQ�

KRW��0LG�$XJXVW�ZDV� FRRO� DJDLQ�ZLWK�RFFDVLRQDO� UDLQV��

IRJ�DQG�GUL]]OH��*HQHUDOO\��VXPPHU�ZDV�ZDUP�DQG�ZLWK�

DYHUDJH� DPRXQW� RI� SUHFLSLWDWLRQ� WKDW� LV� IDYRXUDEOH� IRU�

ELUG�EUHHGLQJ��

,QVHFWV� ZHUH� DEXQGDQW� �FUDQH�IOLHV�� JQDW�� EXWWHUIOLHV��

HWF����/HPPLQJV�ZHUH�QRW� UHFRUGHG� LQ� WKH� IRUHVW�WXQGUD�

SDUWV� RI� WKH� UHJLRQ�� ZKLOH� LQ� VRXWKHUQ� WXQGUD� ERWK�

6LEHULDQ� DQG� &ROODUHG� OHPPLQJV� ZHUH� YHU\� UDUH���

1DUURZ�VNXOOHG�9ROHV�0LFURWXV�JUHJDOLV�LQFUHDVHG�IURP�

DYHUDJH� QXPEHU� LQ� -XQH� WR� KLJK� LQ� -XO\�� HVSHFLDOO\� LQ�

WXQGUD� ]RQH� IORRGSODLQV��5HG�)R[HV�ZHUH� QRW�PHW�� DQG�

GHQV�QRW� IRXQG��$UFWLF�)R[HV�ZHUH� WRWDOO\�DEVHQW�DW� WKH�

PDMRU� SDUW� RI� WKH� UHJLRQ�� D� VLQJOH� GHQ� IRXQG�RQO\�QHDU�

IRRWKLOOV�RI�WKH�3RODU�8UDO��/RQJ�WDLOHG�DQG�$UFWLF�VNXDV�

EUHG� DW� ORZ� GHQVLW\�� DQG� PRVW� RI� WKH� IRUPHU� ZHUH�

ZDQGHULQJ� QRQ�EUHHGHUV�� 5RXJK�OHJJHG� %X]]DUGV� EUHG�

DW�ORZ�GHQVLW\��7KHLU�FOXWFKHV�ZHUH�ODUJH������HJJV���EXW�

UHSURGXFWLYH� VXFFHVV� �� ORZ� �QR�PRUH� WKDQ� �� IOHGJOLQJV�

SHU� SDLU��� DQG� DW� OHDVW� RQH� WKLUG� RI� WKH� SDLUV� ZHUH�

IDLOXUHV��+HQ�+DUULHUV�&LUFXV�F\DQHXV�ZHUH�UDUH�DQG�GLG�

QRW�EUHHG��1HLWKHU�GLG�6KRUW�HDUHG�2ZOV�$VLR�IODPPHXV��

ZDQGHULQJ� LQ� VRXWKHUQ� WXQGUD��ZKLOH�6QRZ\�2ZOV�ZHUH�

QRW�UHFRUGHG��1XPEHUV�DQG�SURGXFWLYLW\�RI�:KLWH�WDLOHG�

6HD�(DJOH�+DOLDHHWXV�DOELFLOOD��3HUHJULQH�)DOFRQ�)DOFR�

SHUHJULQXV��DQG�*\UIDOFRQ�)�UXVWLFROXV�ZHUH�ORZHU�WKDQ�

LQ� SUHYLRXV� \HDUV�� +RRGHG� &URZ� &RUYXV� FRUQL[� DQG�

5DYHQ� &�FRUD[� ZHUH� EUHHGLQJ� DW� XVXDO� GHQVLW\� DORQJ�

6FKXFK\D�5LYHU��(XUDVLDQ�*ROGHQ�3ORYHU�ZDV�DEXQGDQW�

HYHU\ZKHUH��:RRG�6DQGSLSHU��7HUHN�6DQGSLSHU��3LQWDLO��

&RPPRQ�� DQG� -DFN� � VQLSHV� /\PQRFU\SWHV� PLQLPXV��

:KLPEUHO�ZHUH�FRPPRQ�DQG�HYHQO\�GLVWULEXWHG�LQ�IRUHVW�

WXQGUD� DQG� VRXWKHUQ� WXQGUD�� 5LQJHG� 3ORYHU� DQG�

7HPPLQN
V� 6WLQW� ZHUH� FRPPRQ� LQ� WXQGUD�� 5XII��

&RPPRQ� 6DQGSLSHU� DQG� 5HG�QHFNHG� 3KDODURSH� �� UDUH��

%DU�WDLOHG�*RGZLW�KDG�SDWFK\�GLVWULEXWLRQ��DQG�UHDFKHG�

VXEVWDQWLDO�GHQVLW\�LQ�VRPH�RI�WKH�VSRWV��:DGHUV�EUHG�LQ�

XVXDO� GDWHV�� DQG� ZLWK� KLJK� VXFFHVV� GXH� WR� IDYRXUDEOH�

ZHDWKHU�� DEVHQFH� RI� WHUUHVWULDO� SUHGDWRUV�� DQG� ORZ�

DFWLYLW\� RI� DYLDQ� RQHV�� 7KLV� LV� HYLGHQFHG� E\� KLJK�

QXPEHUV� RI� DGXOW� ELUGV� DODUPLQJ� QHDU� FKLFNV�� DQG�

IUHTXHQW�UHFRUGV�RI�UHFHQWO\�IOHGJHG�\RXQJ��

9�9�0RUR]RY�

����(UNXWD�5LYHU��<DPDO�3HQLQVXOD��5XVVLD����q��¶1��

��q��¶(��

7KH� VSULQJ� ZDV� YHU\� ODWH� DQG� FROG�� ZLWK� D� VWHHS�

WHPSHUDWXUH� LQFUHDVH� LQ� ODWH� 0D\�� +RZHYHU�� JHHVH�

PLJUDWHG� LQ�XVXDO� GDWHV�� -XQH�ZDV� FROGHU� WKDQ� DYHUDJH��

DV�ZHOO�DV�WKH�ILUVW�KDOI�RI�-XO\��EXW�D�SHULRG�IURP����-XO\�

WR���$XJXVW�ZDV�KRW��

%LUG�FRXQWV�ZHUH�FDUULHG�RXW� LQ� WKH�VHFRQG�KDOI�RI�-XO\�

LQ� WKH� DUHD�ZKHUH�(UNXWD�5LYHU�QHLJKERXUV� FRQVWUXFWHG�

UDLOZD\�2EVND\D�%RYDQHQNRYR��/HPPLQJV�ZHUH�DEVHQW��

EXW� 1DUURZ�VNXOOHG� 9ROHV� ZHUH� DEXQGDQW� LQ� DUHDV�

GRPLQDWHG�E\�VHGJH�PRVV� WXQGUD�ZLWK�GZDUI� VKUXE�DQG�

ZLOORZ�����DQLPDOV�����WUDS�QLJKWV���$UFWLF�)R[��6QRZ\�

2ZO�� DQG� 3RPRULQH� 6NXD� ZHUH� DEVHQW�� �:LOGIRZO� DQG�

:LOORZ� *URXVH� ZHUH� UDUH�� 5RXJK�OHJJHG� %X]]DUG�ZDV�

FRPPRQ� DQG� DW� D� WUDQVHFW� UHDFKHG� GHQVLW\� RI� ����

SDLU�NP��:DGHUV��5LQJHG�3ORYHU��7HPPLQN
V�6WLQW��5HG�

QHFNHG� 3KDODURSH�� ZHUH� DEXQGDQW�� WKHLU� EUHHGLQJ�

VXFFHVV�FDQ�EH�HYDOXDWHG�DV�JRRG��

9�*�6KWUR�

����<DPDOVN\�VHWWOHPHQW��<DPDO�3HQLQVXOD��5XVVLD�

���q��¶1����q��¶(��

7KH�ZHDWKHU�ZDV�UDLQ\�LQ�HDUO\�$XJXVW��

)HZ� 6LEHULDQ� /HPPLQJV� ZHUH� FDXJKW�� YROHV� DEXQGDQW�

OLNH� DW� WKH� VRXWK�ZHVW� RI� <DPDO�� $UFWLF� )R[�� 6QRZ\�

2ZO�� 3RPRULQH� 6NXD� ZHUH� DEVHQW�� 6XSSRVHGO\� ZDGHU�

EUHHGLQJ�VXFFHVV�H[FHHGHG�DYHUDJH�KHUH��

9�*�6KWUR�

����1HXSRNRHY�,VODQG��.DUD�6HD��5XVVLD����q��
1��

��q��
(��

/HPPLQJV��YROHV�� DQG�$UFWLF�)R[HV�ZHUH�QRW� UHFRUGHG��

$UFWLF� DQG� 3RPRULQH� VNXDV� ZHUH� UDUH�� VR� ZHUH� 6QRZ\�

2ZOV� ZKLFK� GLG� QRW� EUHG�� $PRQJ� ZDGHUV� KDWFKLQJ�

UHFRUGHG� IRU� 7XUQVWRQHV�� DPRQJ�ZLOGIRZO� �� IRU�:KLWH�

IURQWHG�*HHVH�$QVHU�DOELIURQV��

$�9�0RORFKDHY�

����0HGXVD�%D\��7DLP\U�3HQLQVXOD��5XVVLD����q��
1��

��q��
(��

7KH� VSULQJ�ZDV� ODWH��ZLQG\� DQG� FRRO�� WKH� ODVW� VQRZIDOO�

RFFXUUHG� RQ� �� -XO\�� 7KH� ZHDWKHU� ZDV� ZDUP� DQG� FOHDU�

IURP���WR����-XO\��

6LEHULDQ� /HPPLQJV�ZHUH� VFDUFH�� &ROODUHG� /HPPLQJV� ��

QRW� UHFRUGHG�� $W� OHDVW� �� $UFWLF� )R[HV� LQKDELWHG� VWXG\�

DUHD�� 2I� DYLDQ� SUHGDWRUV� RQO\� /RQJ�WDLOHG� 6NXDV� ZHUH�

EUHHGLQJ����QHVWV���3UHGDWLRQ�RI�$UFWLF�)R[HV�DQG�VNXDV�

RQ�ELUG�QHVWV�ZDV�KHDY\��%UHQW�*RRVH�%UDQWD�EHUQLFOD�

GLG� QRW� EUHHG�� 6ROLWDU\� EURRGV� RI� /LWWOH� 6WLQW�� &XUOHZ�

6DQGSLSHU�&DOLGULV�IHUUXJLQHD�DQG�'XQOLQ�KDWFKHG�LQ�WKH�

VHFRQG�ZHHN�RI�-XO\��

5�)HOL[��&��YDQ�7XUQKRXW��6�.KRPHQNR�
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����'LFNVRQ�,VODQG��7DLP\U�3HQLQVXOD��5XVVLD����q��¶1��

��q��¶(��

6QRZ�DQG� LFH�PHOWHG� ODWHU� WKDQ�XVXDO��EXW� VXPPHU�ZDV�

ZDUP��DQG�ZLWKRXW�VQRZIDOOV�WLOO�ODWH�$XJXVW��

/HPPLQJV�ZHUH�UDUH��6LEHULDQ�/HPPLQJV�ZHUH�FDXJKW�LQ�

VPDOO�QXPEHUV�ZKHQ�VHDUFKLQJ�IRU�LQKDELWHG�EXUURZV�LQ�

WKH� RSWLPDO� �ZHW�� KDELWDWV�� &ROODUHG� /HPPLQJV� ZHUH�

HYHQ� OHVV� DEXQGDQW��$UFWLF�)R[HV�ZHUH�PHW�RQO\� WZLFH��

%LUGV�RI�SUH\�ZHUH�QRW�EUHHGLQJ��LQFOXGLQJ�6QRZ\�2ZOV��

ROG� QHVWV� RI� ZKLFK� ZHUH� FKHFNHG�� :DUP� VXPPHU�

DWWUDFWHG�D�ORW�RI�ZDQGHULQJ�UHLQGHHUV��$�EURRG�RI�%UHQW�

*RRVH� ZDV� PHW� RQ� 'LFNVRQ� LVODQG�� IORFNV� RI� %UHQW�

*HHVH� DQG� :KLWH�IURQWHG� *HHVH� ZHUH� IUHTXHQWO\� PHW�

GXULQJ� VXPPHU�� 6RPH� ZDGHU� VSHFLHV�� SDVVHULQHV�� DQG�

5RFN� 3WDUPLJDQV� /DJRSXV� PXWXV� � ZHUH� EUHHGLQJ�� DQG�

IOHGJOLQJV� ZHUH� PHW�� EXW� JHQHUDOO\� WXQGUD� SURGXFHG�

LPSUHVVLRQ�RI�XQLQKDELWHG��

'�(KULFK��9�%HORY�

����%ROVKD\D�.KHWD�5LYHU��XSSHU�UHDFKHV��5XVVLD�

���q��¶1����q��¶(��

1HLWKHU� OHPPLQJV�� QRU� WKHLU� WUDFNV� ZHUH� REVHUYHG��

$UFWLF�)R[HV�ZHUH�QRW�UHFRUGHG��EXW�WKH\�DUH�UDUH�LQ�WKLV�

DUHD� LQ� VXPPHU� DQ\ZD\�� OLNHZLVH� 5HG� )R[HV�� 5XGG\�

&OHWULRQRP\V�UXWLOXV�DQG�5RRW�9ROHV��DGXOWV��VXEDGXOWV��

DQG� \RXQJ� RI� ���� PRQWKV� ROG�� ZHUH� IRXQG� LQ�

HQWKRPRORJLFDO� F\OLQGHUV�GXULQJ� VKRUW�WHUP�FDWFKLQJ�RI�

LQVHFWV��ZKLFK�LPSOLHV�WKDW�ERWK�VSHFLHV�ZHUH�FRPPRQ�LQ�

IORRGSODLQ�� %URRGV� RI� :RRG� 6DQGSLSHU�� :KLPEUHO��

(XUDVLDQ� *ROGHQ� 3ORYHU�� DQG� XQLGHQWLILHG� VQLSH� ZHUH�

UHJXODUO\�PHW�RQ�PLUHV�DQG�LQ�ODNH�GHSUHVVLRQV��EXW�ZHUH�

PLVVLQJ� LQ� ZDWHUVKHG� VKUXE� WXQGUD� LQKDELWHG� E\�

SDVVHULQHV�� 6ROLWDU\� EURRGV� RI� 6SRWWHG� 5HGVKDQN� DQG�

*UHHQVKDQN�7ULQJD�QHEXODULD�ZHUH�UHFRUGHG��3UHGDWLRQ�

ZDV��SUREDEO\��ORZ��RU�OHVV�WKDQ�DYHUDJH��

(�(�6\URHFKNRYVNL��-U��

����3XUD�5LYHU��7DLP\U�3HQLQVXOD��5XVVLD����q��¶1��

��q��¶(��

-XQH� ZDV� FROG�� DQG� SKHQRORJLFDOO\� ��� GD\V� ODWHU� WKDQ�

DYHUDJH�� 4XLFN� ZDUPLQJ� LQ� WKH� HQG� RI� -XQH� OHG� WR�

VLPXOWDQHRXV� LFH�EUHDN� RQ� ULYHUV�� 7KH� IORRG� ZDV� KLJK��

ZKLFK� SUREDEO\� DIIHFWHG� ELUG� EUHHGLQJ� LQ� IORRGSODLQV��

-XO\� ZDV� ZLQG\�� PRGHUDWHO\� ZDUP�� DQG� EURXJKW�

SKHQRORJLFDO� HYHQWV� LQ� DFFRUGDQFH� ZLWK� SHUHQQLDO�

DYHUDJH��$XJXVW�ZDV�ZDUPHU� WKDQ�-XO\��DLU� WHPSHUDWXUH�

UHDFKLQJ� ���&� LQ�PLG�PRQWK��([WUHPDO�ZHDWKHU� HYHQWV�

ZHUH�QRW�UHFRUGHG��

/HPPLQJV� DQG� $UFWLF� )R[HV� ZHUH� QRW� UHFRUGHG��

UHSURGXFWLRQ� RI� JHHVH� ZDV� EDG�� RQO\� VROLWDU\� EURRGV�

ZHUH�UHFRUGHG��$OO�QHVWV�RI�5HG�EUHDVWHG�*HHVH�%UDQWD�

UXILFROOLV� LQ� +HUULQJ� *XOO� /DUXV� DUJHQWDWXV� FRORQLHV�

ZHUH� GHSUHGDWHG�� DV� ZHOO� DV� VRPH� VLWXDWHG� QHDU�

3HUHJULQH�)DOFRQV
�QHVWV��)LYH�VROLWDU\�6QRZ\�2ZOV�ZHUH�

RQO\� PHW� GXULQJ� DLU� VXUYH\V� DW� FHQWUDO� DQG� ZHVWHUQ�

7DLP\U� RQ� �� -XO\� DW� D� URXWH� RI� ���� NP��5RXJK�OHJJHG�

%X]]DUGV� ZHUH� QRW� EUHHGLQJ�� :DGHU� EUHHGLQJ� GHQVLW\�

ZDV� ORZ� DW� ZDWHUVKHGV�� EXW� VRPHZKDW� KLJKHU� LQ�

IORRGSODLQV�� 5HSURGXFWLYH� VXFFHVV� RI� ZDGHUV� DQG�

ZLOGIRZO�ZDV�ORZ��

<�,�.RNRUHY�

����%ROVKHYLN�,VODQG��VRXWKHUQ�SDUW��6HYHUQD\D�=HPO\D��

5XVVLD����q��
1�����q��
(��

-XGJLQJ� E\� $XJXVW�� VXPPHU� ZDV� GU\�� UHODWLYHO\� ZDUP�

IRU�SRODU�GHVHUW��DQG�ZKDW�LV�WKH�PRVW�LPSRUWDQW���DOPRVW�

ZLQGOHVV�� 7KH� ILUVW� VQRZ� IHOO� RQ� �� 6HSWHPEHU�� DQG�

SHUPDQHQW� VQRZFRYHU� HVWDEOLVKHG� IURP� �� 6HSWHPEHU��

�8QOLNH� ����� ZKHQ� VQRZ� IHOO� RQ� ��� $XJXVW� DQG� WKHQ��

VQRZIDOOV�RFFXUUHG�SHULRGLFDOO\�GXULQJ�WKDW�PRQWK���

&ROODUHG� /HPPLQJV� ZHUH� QRW� PHW�� XQOLNH� ����� ZKHQ�

WKH\� ZHUH� FRPPRQ� DQG� RIWHQ� FDSWXUHG� E\� SHRSOH� DQG�

GRJV��1HLWKHU�$UFWLF�)R[HV��QR�6QRZ\�2ZOV�ZHUH�PHW�LQ�

ERWK�VHDVRQV��

1�9�0DWYHHYD�

����.KDWDQJD�5LYHU�PRXWK��7DLP\U�3HQLQVXOD��5XVVLD�

���q��¶1�����q��¶(��

,Q� WKLV�\HDU�VQRZIUHH� WXQGUD�DUHDV�UHDFKHG�����RQ����

���-XQH��ZKLFK�LV�D�ELW� ODWHU�WKDQ�LQ�HDUO\�VHDVRQV������

DQG� ������ EXW� DSSDUHQWO\� HDUOLHU� WKDQ� LQ� ODWH� ����� DQG�

������)UHVK�VQRZFRYHU�DIWHU�D�VLQJOH�VQRZIDOO�RQ�������

-XQH�PHOWHG�TXLFNO\�DQG�GLG�QRW�DIIHFW�ELUG�GLVWULEXWLRQ�

DQG�EUHHGLQJ��*HQHUDOO\��ZHDWKHU�LQ�HDUO\�DQG�PLG�-XQH�

ZDV� IDYRXUDEOH� IRU� ELUG� UHSURGXFWLRQ�� +RZHYHU�� ODWH�

-XQH� DQG� -XO\� ZHUH� PHWHRURORJLFDOO\� WKH� PRVW�

XQIDYRXUDEOH� LQ� �� VWXG\� VHDVRQV�� ZLQG\�� UDLQ\�� DQG�

DFFRUGLQJO\�� FROG�� 7KLV�� SUREDEO\�� GHWHUPLQHG� ORZ�

GHQVLW\� DQG� ODWH� EUHHGLQJ� RI� ZDGHUV�� � LQ� SDUWLFXODU�

3HFWRUDO�6DQGSLSHUV�&DOLGULV�PHODQRWRV��

/HPPLQJV�ZHUH�UHFRUGHG�LQ�WRWDO����WLPHV�IRU�WKH�ZKROH�

VHDVRQ�E\���REVHUYHUV��PDLQO\�GXULQJ�VQRZPHOW���ZKLFK�

FRUUHVSRQGV� WR� GHSUHVVLRQ� RI� SRSXODWLRQ�� %UHHGLQJ� RI�

VNXDV� �LQFOXGLQJ� /RQJ�WDLOHG� 6NXD�� DQG� ELUGV� RI� SUH\�

ZDV�QRW� UHFRUGHG��$UFWLF�)R[HV�ZHUH�QRW�EUHHGLQJ��EXW�

DFWLYHO\�SUH\HG�XSRQ�ELUG�FOXWFKHV��$PRQJ�ZDGHUV�RQO\�

'XQOLQ� KDG� UHODWLYHO\� JRRG� QHVW� VXFFHVV� ��������� LQ�

RWKHU� VSHFLHV� FKLFNV� KDWFKHG� LQ� ��� WR� ���RI� FOXWFKHV��

ZKLFK� LV� WKH� ORZHVW� QHVWLQJ� SHUIRUPDQFH� LQ� �� VWXG\�

VHDVRQV��

0�<�6RORYLHY��9�9�*RORYQ\XN��7�9�6YLULGRYD��

9�1�.UDLQRY�

����%LNDGD�5LYHU��FHQWUDO�7DLP\U�3HQLQVXOD��5XVVLD�

���q��¶1�����q��¶(��

7KH� VSULQJ� ZDV� ODWH�� EXW� VQRZPHOW� ZDV� TXLFN� GXH� WR�

VPDOO�DPRXQW�RI�VQRZ��)ORRG�ZDV�ORZHU�WKDQ�XVXDO��$LU�

WHPSHUDWXUH� KDG� SURQRXQFHG� IOXFWXDWLRQV�� DEXQGDQW�

UDLQV� RFFXUUHG� EHWZHHQ� ���� -XO\� DQG� ������$XJXVW�� $�

SHULRG�������$XJXVW�ZDV�KRW��

$� VLQJOH� 6LEHULDQ� /HPPLQJ� ZDV� PHW� GXULQJ� VXPPHU��

$UFWLF�)R[HV�ZHUH�UDUH��DQG�QRW�EUHHGLQJ��6QRZ\�2ZOV�

ZHUH�PHW��EXW�GLG�QRW�EUHHG��5RXJK�OHJJHG�%X]]DUG�ZDV�

EUHHGLQJ� ZLWK� ORZ� GHQVLW\� ��� QHVWV����� VT�NP�� DQG�

HQWLUHO\�XQVXFFHVVIXO��1HVWV�RI�����RI�WXQGUD�ELUGV�ZHUH�
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GHSUHGDWHG�E\�$UFWLF�)R[HV��LQFOXGLQJ�FOXWFKHV�RI�JXOOV��

GXFNV�DQG�%UHQW�*HHVH�LQ�FRORQLHV�RQ�WKH�ULYHU�LVODQGV��

5LQJHG� 3ORYHU� QHVWV� ZHUH� IORRGHG�� (DUO\� QHVWLQJ�

SDVVHULQHV�ZHUH�PRUH� VXFFHVVIXO� EUHHGHUV� WKDQ�ZDGHUV��

8QXVXDOO\� QXPHURXV� RQ� EUHHGLQJ�ZHUH� 6WHOOHU¶V�(LGHUV�

3RO\VWLFWD� VWHOOHUL�� ZKLOH� 5HG�QHFNHG� 3KDODURSH�� 5XII��

7HPPLQFN
V�6WLQW��UHFRUGHG�SUHYLRXVO\��ZHUH�PLVVLQJ��

,�1�3RVSHORY��0�1�.RUROHRYD�

����$QDEDU�5LYHU��ORZHU�UHDFKHV��<XU\XQJ�.KD\D�

VHWWOHPHQW��<DNXWLD��5XVVLD����q��¶1�����q��¶(��

,FH�EUHDN�RFFXUUHG�RQ����-XQH�QHDU�<XU\XQJ�.KD\D��WKH�

IORRG�ZDV�KLJK�GXH�WR�ODUJH�DPRXQW�RI�VQRZ��

6LEHULDQ� /HPPLQJV� ZHUH� UDUH�� EXW� ZLQWHU� WUDFNV� ZHUH�

IRXQG�� $UFWLF� )R[HV� ZHUH� QXPHURXV� LQ� VSULQJ�� )HZ�

XQLGHQWLILHG� YROHV�ZHUH�PHW� LQ� IORRGSODLQ��0RVW� RI� WKH�

ZDGHU� QHVWV� QHDU� VHWWOHPHQW� ZHUH� GHVWUR\HG� E\� ORFDO�

SHRSOH�� JDWKHULQJ� HJJV� IRU� IRRG�� 5RXJK�OHJJHG�

%X]]DUGV�ZHUH�EUHHGLQJ�DW�D�ORZ�GHQVLW\�DQG�KDG�VPDOO�

FOXWFKHV�� $PRQJ� VNXDV� RQO\� /RQJ�WDLOHG� 6NXD� ZDV�

IRXQG� EUHHGLQJ� ZLWK� ORZ� QXPEHUV�� ,Q� W\SLFDO� WXQGUD�

UHODWLYHO\�FRPPRQ�ZHUH��%DU�WDLOHG�*RGZLW��DQG�/RQJ�

ELOOHG�'RZLWFKHU�/LPQRGURPXV�VFRORSDFHXV��

(�(�6\URHFKNRYVNL��-U���(�*�/DSSR��7�.XSSHO��

0�%HJHUKDXVHQ�

����$QDEDU�5LYHU��ORZHU�UHDFKHV��7RVWX\D�VHWWOHPHQW��

<DNXWLD��5XVVLD����q��
1�����q��
(��

6LEHULDQ� /HPPLQJV� ZHUH� UDUHO\� PHW�� EXW� QXPHURXV�

ZLQWHU�QHVWV�DQG�RWKHU�WUDFNV�ZHUH�IRXQG��$OVR�QHDUO\�DOO�

GURSSLQJV� RI� +HUULQJ� *XOOV� DW� WKH� FRORQ\� RQ�

$UDQJDVWDDNK� ,VODQG� LQ� $QDEDU� %D\� �DERXW� ���� QHVWV��

FRQWDLQHG� OHPPLQJ� UHPQDQWV�� DQG� JXOO� FOXWFKHV� ZHUH�

ODUJH�� 7UDFNV� RI� $UFWLF� )R[HV� ZHUH� UHFRUGHG� DOPRVW�

GDLO\�� EXW� ZDGHU� GHQVLW\� ZDV� KLJK�� DQG� XQWLO� PLG� -XO\�

LQWHQVLYH� SUHGDWLRQ� RQ� WKHLU� QHVWV� ZDV� QRW� REVHUYHG��

3HUKDSV�� LQ� ZLQWHU� DQG� VSULQJ� OHPPLQJ� QXPEHUV� ZHUH�

KLJK� HQRXJK� WR� VXSSRUW� WKH� $UFWLF� )R[� SRSXODWLRQ��

5RXJK�OHJJHG�%X]]DUGV�ZHUH�EUHHGLQJ�DW�D�ORZ�GHQVLW\�

DQG�KDG�VPDOO� FOXWFKHV��$PRQJ�VNXDV�RQO\�/RQJ�WDLOHG�

6NXD� ZDV� IRXQG� EUHHGLQJ� ZLWK� ORZ� QXPEHUV�� 0DQ\�

KXQGUHGV� RI� ZDGHUV� �PRVWO\� *UH\� 3KDODURSHV�

3KDODURSXV� IXOLFDULXV�� 5XIIV�� 'XQOLQV�� 3HFWRUDO�

6DQGSLSHUV��OHVV�RIWHQ���6SRWWHG�5HGVKDQNV��/RQJ�ELOOHG�

'RZLWFKHUV��ZHUH�IHHGLQJ�LQ�WKH�PDUVK\�ORZODQGV�RQ���

��-XO\��5XIIV�ZHUH�WKHQ�PLJUDWLQJ�ZHVW��*UH\�3KDODURSHV�

DQG�3HFWRUDO�6DQGSLSHUV���HDVW��$FFRUGLQJ�WR�VRPHZKDW�

FRQWUDGLFWRU\� LQWHUYLHZ� GDWD� OHPPLQJ� QXPEHUV� ZHUH�

UHODWLYHO\�KLJK� LQ����������EXW�D�SURQRXQFHG�SHDN�ZDV�

QRW�UHFRUGHG��

(�(�6\URHFKNRYVNL��-U���(�*�/DSSR��7�.XSSHO��

0�%HJHUKDXVHQ�

����$QDEDU�5LYHU��PLGGOH�UHDFKHV��6DVN\ODNK�VHWWOHPHQW��

<DNXWLD��5XVVLD����q��¶1�����q��¶(��

,FH�EUHDN�RFFXUUHG�RQ���-XQH�QHDU�6DVN\ODNK��7KH�IORRG�

ZDV�KLJK�GXH�WR�ODUJH�DPRXQW�RI�VQRZ��

%RWK� OHPPLQJ� VSHFLHV� LQ� HDUO\� -XQH� ZHUH� UDUH� QHDU�

6DVN\ODNK�� DQG� PHW� RQO\� RQ� ZDWHUVKHGV�� +RZHYHU��

QXPHURXV� ZLQWHU� QHVWV� DQG� RWKHU� WUDFNV� ZHUH� IRXQG��

$UFWLF�)R[HV�ZHUH�QRW�UHFRUGHG��:DGHU�GHQVLW\�ZDV�ORZ�

LQ� ODWH�-XO\��EXW� WKLV� LV� OLNHO\� WR�EH� W\SLFDO�IRU�WKH�DUHD��

3UHGDWLRQ� ZDV� ORZ�� RU� PRGHUDWH�� 5RXJK�OHJJHG��

%X]]DUGV�ZHUH�EUHHGLQJ�DW�D�ORZ�GHQVLW\�DQG�KDG�VPDOO�

FOXWFKHV�� $PRQJ� VNXDV� RQO\� /RQJ�WDLOHG� 6NXD� ZDV�

IRXQG� EUHHGLQJ� ZLWK� ORZ� QXPEHUV�� 7HUULWRULDO� SDLUV� RI�

(XUDVLDQ� *ROGHQ� 3ORYHU�3OXYLDOLV� DSULFDULD� DQG�*UH\�

UXPSHG� 7DWWOHU� +HWHURVFHOXV� EUHYLSHV� ZHUH� REVHUYHG���

DQG� QHVWV� RI� 7XUQVWRQH� DQG� &XUOHZ� 6DQGSLSHU� IRXQG�

QHDUO\�����NP�IURP�D�VHDERDUG��

(�(�6\URHFKNRYVNL��-U���(�*�/DSSR��7�.XSSHO��

0�%HJHUKDXVHQ�

����8HOH�5LYHU��PLGGOH�DQG�ORZHU�UHDFKHV��<DNXWLD��

5XVVLD����q��
1�����q��
(��

6SULQJ� HYHQWV� ZHUH� GHOD\HG� ���� GD\V� FRPSDUHG� WR�

DYHUDJH��)ORRG�ZDV�ORZHU�WKDQ�XVXDO��LFH�RQ�GHHS�ODNHV�

PHOWHG�RQ�������-XO\��

/HPPLQJ� QXPEHUV� ZHUH� YHU\� ORZ�� XQOLNH� WKH� SUHYLRXV�

\HDU�ZKHQ� OHPPLQJV�ZHUH�DEXQGDQW��:DQGHULQJ�$UFWLF�

)R[HV�ZHUH�FRPPRQ��EXW�D�VLQJOH�FDVH�RI�EUHHGLQJ�ZDV�

UHFRUGHG� DW� WKH� ORZHU� UHDFKHV� RI� 8HOH� 5LYHU�� $PRQJ�

VNXDV�RQO\�/RQJ�WDLOHG�6NXDV�ZHUH�EUHHGLQJ�ZLWK�D�ORZ�

GHQVLW\��+HUULQJ�DQG�*ODXFRXV�JXOOV�/DUXV�K\SHUERUHXV�

PDGH� DJJUHJDWLRQV�RI� �������ELUGV� ���*ODXFRXV�SHU���

���+HUULQJ�JXOOV��DORQJ�WKH�ULYHU��EXW�IHZ�RI�WKHP�EUHG��

&RPPRQ� *XOOV� /�FDQXV� ZHUH� UDUH� ZDQGHUHUV�� )RXU� WR�

ILYH� SDLUV� RI� 3HUHJULQH� )DOFRQV� ZHUH� EUHHGLQJ� RQ� ����

NP�VWUHWFK�RI�WKH�ULYHU��6QRZ\�2ZOV�GLG�QRW�EUHG��ZHUH�

UDUH�LQ�PLGGOH�UHDFKHV��DQG�PRUH�FRPPRQ�IDUWKHU�GRZQ��

7XQGUD� ZDV� KHDYLO\� WUDPSOHG� E\� QXPHURXV� ZLOG�� DQG�

RFFDVLRQDOO\� GRPHVWLF� UHLQGHHUV�� HVSHFLDOO\� DORQJ�

ZDWHUERGLHV��

1XPEHUV� RI�PRVW�ZDGHU� VSHFLHV��ZLOGIRZO�� GLYHUV�� DQG�

SWDUPLJDQV�ZHUH� ORZ��7KH�PRVW� DEXQGDQW�ZDV�3HFWRUDO�

6DQGSLSHU�� ORFDOO\� 3DFLILF� *ROGHQ� 3ORYHU� 3OXYLDOLV�

IXOYD�� 5LQJHG� 3ORYHU�� 5HG� 3KDODURSH�� /LWWOH� 6WLQW�� DQG�

7HPPLQN
V� 6WLQW�� 2FFDVLRQDO� DQG� UDUH� VSHFLHV�� *UH\�

3ORYHU�� 5HG�QHFNHG� 3KDODURSH�� 'XQOLQ�� &XUOHZ�

6DQGSLSHU�� DQG�%DU�WDLOHG�*RGZLW��%UHHGLQJ� RI�%URDG�

ELOOHG�6DQGSLSHU�/LPLFROD�IDOFLQHOOXV�DQG�7XUQVWRQH�ZDV�

UHFRUGHG�� %UHHGLQJ� VXFFHVV� FDQ� EH� HYDOXDWHG� DV� ORZHU�

WKDQ�DYHUDJH��RU�ORZ��

$�,�$UW\XNKRY��$�9�$VWDSHQNR�

����8G]KD�5LYHU��PLGGOH�DQG�ORZHU�UHDFKHV��<DNXWLD��

5XVVLD����q��
1�����q��
(��

7KH� DPRXQW� RI� VQRZ� H[FHHGHG� WKH� DYHUDJH� OHYHO� LQ�

QRUWKHUQ� IRUHVW� WXQGUD� DQG� VRXWKHUQ� WXQGUD��

FRQVHTXHQWO\�VQRZ�IUHH�SDWFKHV�ZHUH�DOPRVW�DEVHQW�E\���

-XQH� RXWVLGH� VHWWOHPHQWV�� ,FH�EUHDN� KDSSHQHG� RQ� �����

-XQH��DQG� WXQGUD�EHFDPH��������VQRZ�IUHH�RQO\�DERXW�

������ -XQH�� ZKLFK� LV� ���� GD\V� ODWHU� WKDQ� XVXDO�� )ORRG�

OHYHO�ZDV�FORVH�WR�WKH�KLJKHVW�LQ�WKH�ODVW����\HDUV��/DUFK�

WUHHV�VWDUWHG�WR�JUHHQ�RQ�������-XQH��,FH�RQ�ODUJH�ODNHV�

GLVDSSHDUHG� RQ� ���� -XO\�� 1R� VQRZIDOOV� RU� WHPSHUDWXUH�
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IDOOV� RFFXUHG� GXULQJ� VSULQJ� DQG� VXPPHU�� $V� VXPPHU�

ZDV� UHODWLYHO\� GU\�� ULYHUV� EHFDPH� YHU\� VKDOORZ� LQ� ODWH�

-XO\��

9ROHV�ZHUH�UDUH�LQ�IRUHVW�WXQGUD�DQG�ULYHULQH�IRUHVWV��DQG�

QRW� IRXQG�DW�DOO� LQ�GU\�ZDWHUVKHG�WXQGUD��5RXJK�OHJJHG�

%X]]DUGV�QHVWHG�DW�ORZ�GHQVLW\�LQ�DUHDV�ZKHUH�ODUFK�ZDV�

VWLOO� SUHVHQW�� HYHQ� PRUH� UDUH� ZHUH� 0HUOLQV� )DOFR�

FROXPEDULXV�� 1RUWKHUQ� *RVKDZNV� $FFLSLWHU� JHQWLOLV��

*ROGHQ� (DJOHV�$TXLOD� FKU\VDHWRV�� /DSODQG� 2ZOV� 6WUL[�

QHEXORVD�� DQG� /RQJ�WDLOHG� 6NXDV�� *\UIDOFRQV� QHVWHG��

$PRQJ� JXOOV� &RPPRQ� *XOOV� ZHUH� IUHTXHQW� EUHHGHUV��

+HUULQJ� *XOOV� �� UDUH�� 2XWVLGH� VHWWOHPHQWV� 5DYHQV��

+RRGHG� &URZV� DQG� &DUULRQ� &URZV� �&RUYXV� FRURQH��

ZHUH�UDUH��$UFWLF�)R[HV�ZHUH�DEVHQW� LQ�VRXWKHUQ� WXQGUD�

WR� WKH� QRUWK� IURP� 8G]KD� 5LYHU�� EXW� ZHUH� VXUSULVLQJO\�

FRPPRQ� LQ� IRUHVW� WXQGUD�DQG� ULYHULQH� IRUHVWV�RI�8G]KD�

5LYHU� DQG� $QDEDU� 5LYHU�� $W� OHDVW� VRPH� RI� WKHP� ZHUH�

EUHHGLQJ�� (UPLQHV� 0XVWHOD� HUPLQHD� ZHUH� UHFRUGHG��

:ROYHV� &DQLV� OXSXV� ZHUH� FRPPRQ�� 6DEOH� 0DUWHV�

]LEHOOLQD� �� H[WUHPHO\� UDUH�� %UHHGLQJ� GHQVLW\� RI� -DFN�

6QLSH�ZDV� UHODWLYHO\� KLJK� LQ�8G]KD� IORRGSODLQ�� DV�ZHOO�

DV� ORFDO� GHQVLW\� RI� 5LQJHG� 3ORYHU�� 6SRWWHG� 5HGVKDQN��

DQG� 7HPPLQN
V� 6WLQW�� /RFDOO\�:RRG� 6DQGSLSHU�� 7HUHN�

6DQGSLSHU��5XII��DQG�&RPPRQ�6QLSH�ZHUH�FRPPRQ��DQG�

OHVV� VR� 3LQWDLO� 6QLSH�� 5HG�QHFNHG� DQG� 5HG� SKDODURSHV�

ZHUH� YHU\� UDUH�� :KLPEUHO� ZDV� RQO\� EUHHGLQJ� LQ�

YLFLQLWLHV�RI�(EHO\DNK�VHWWOHPHQW��:DGHUV�ZHUH�QRW�PHW�

LQ�GU\�XSODQG�WXQGUD�IURP�ODWH�-XQH�%UHHGLQJ�GHQVLW\�RI�

DOO�ZLOGIRZO�� DQG�PRVW�SDVVHULQH�VSHFLHV�ZDV�YHU\� ORZ��

$UFWLF�)R[HV�DQG�:ROYHV�RIWHQ�GHVWUR\HG�ELUG�FOXWFKHV��

LQFOXGLQJ� QHVWV� RI� JXOOV� RQ� LVODQGV�� %UHHGLQJ� VXFFHVV�

ZDV� ORZ� LQ�PRVW�ZDGHUV�� DQG�SUREDEO\�DYHUDJH� LQ�RQO\�

5LQJHG�3ORYHU��6SRWWHG�5HGVKDQN��5XII��DQG�-DFN�6QLSH��

$�,�$UW\XNKRY��$�9�$VWDSHQNR�

����6DJDVW\U�,VODQG��/HQD�5LYHU�GHOWD��<DNXWLD��5XVVLD�

���q��
1�����q��
(��

,Q�WKH�QRUWKHUQ�DQG�HDVWHUQ�SDUWV�RI�WKH�/HQD�5LYHU�GHOWD�

VQRZ�GLVDSSHDUHG�LQ�XVXDO�GDWHV���LQ�WKH�PLGGOH�RI�-XQH��

LFH�EUHDN� RQ� ULYHU� FKDQQHOV� RFFXUUHG� RQ� ��� -XQH��

8QXVXDOO\�KLJK� IORRG� LQ� WKH� VHFRQG�GHFDGH�RI� -XQH� OHG�

WR�VXEPHUJLQJ�RI�H[WHQVLYH�DUHDV�RI�LVODQG�WHUUDFHV�DQG�

PXGGLQJ�RI�WKH�XSSHU�IORRGSODLQ�SDUWV��$LU�WHPSHUDWXUHV�

LQ� VSULQJ� GLG� QRW� GLIIHU� IURP� WKH� SHUHQQLDO� DYHUDJH�� LQ�

VXPPHU� WKH\� ZHUH� D� OLWWOH� ELW� ORZHU� WKDQ� DYHUDJH��

([WUHPDO�HYHQWV�ZHUH�QRW�UHFRUGHG��

/HPPLQJV�SUDFWLFDOO\�GLG�QRW�EUHHG�LQ�VSULQJ��MXYHQLOHV�

DQG� XQGHUVQRZ�QHVWV� QRW� UHFRUGHG��� 6LEHULDQ�/HPPLQJ�

KDG�YHU\� ORZ�GHQVLW\��VLQJOH�UHFRUGV�GXULQJ�VQRZPHOW���

$UFWLF� )R[HV� GLG� QRW� EUHHG�� 5RGHQW�VSHFLDOL]HG� DYLDQ�

SUHGDWRUV�ZHUH� UDUH� DQG� GLG� QRW� EUHHG��$PRQJ�ZDGHUV�

EUHHGLQJ� ZDV� SURYHG� RQO\� IRU� /LWWOH� 6WLQW�� 7HPPLQN
V�

6WLQW�� DQG� 5HG� 3KDODURSH�� RWKHU� VSHFLHV� ZHUH� QRW�

DFWLYHO\� GLVSOD\LQJ�� &XUOHZ� DQG� 3HFWRUDO� 6DQGSLSHUV�

ZHUH� SUREDEO\� QRW� EUHHGLQJ� DW� DOO�� *UH\� 3ORYHUV� ZHUH�

UDUH��1HVW�VXFFHVV�ZDV�ORZ���QRW�D�VLQJOH�EURRG�ZDV�PHW�

LQ�WKH�HQG�RI�-XO\��

'�9�6RORYLHYD�

����/HQD�5LYHU�GHOWD��VRXWKHDVWHUQ�SDUW��<DNXWLD��5XVVLD�

���q��¶1�����q��¶(��

6SULQJ�ZDV�GHYHORSLQJ�VRPHZKDW�HDUOLHU�LQ�VRXWKHUQ�DQG�

VRXWKHDVWHUQ� SDUWV� RI� /HQD� GHOWD�� )ODW� WXQGUD� ZDV�

VQRZIUHH� E\� ��� -XQH�� 'DLO\� DYHUDJH� DLU� WHPSHUDWXUH�

FURVVHG� ��&� RQ� �� -XQH�� LFH�EUHDN� VWDUWHG� RQ� �� -XQH�

ZKLFK� LV�DYHUDJH�IRU� WKH�VLWH��7KH�IORRG�ZDV�YHU\�KLJK��

DV�VQRZ�DPRXQW�H[FHHGHG�WKH�DYHUDJH�E\�D�IDFWRU�RI���

�����)ORRGLQJ�RI�ZLGH� ORZODQG�DUHDV��HVSHFLDOO\�FRDVWDO�

WXQGUD��GHOD\HG�EUHHGLQJ��XS�WR���ZHHNV��RI�D�IUDFWLRQ�RI�

/LWWOH� 6WLQWV�� 7HPPLQN
V� 6WLQWV�� 'XQOLQV�� 5HG�

3KDODURSHV��DQG�SRVVLEO\�RWKHU�VSHFLHV��DQG�DOVR�FDXVHG�

ELUG� PRYLQJ� WR� PRUH� HOHYDWHG�� VRPHWLPHV� DW\SLFDO�

KDELWDWV��-XQH�DQG�-XO\�ZHUH�JHQHUDOO\�FROGHU�WKDQ�XVXDO��

WKH� VHFRQG� KDOI� RI� -XQH� DQG� ����� -XO\� VWURQJ� �!���

P�VHF��QRUWKHUQ�DQG�QRUWKHDVWHUQ�ZLQGV�SUHGRPLQDWHG��

/HPPLQJV� ZHUH� QRW� PHW�� EXW� LQKDELWHG� EXUURZV�

DERXQGHG� ORFDOO\�� ZKLFK� LQGLFDWHV� D� WHQGHQF\� RI� WKHVH�

URGHQWV¶� QXPEHU� LQFUHDVH�� $PRQJ� VNXDV� RQO\� /RQJ�

WDLOHG� 6NXDV� ZHUH� EUHHGLQJ�� 5RXJK�OHJJHG� %X]]DUGV�

ZHUH�DEVHQW�LQ�SODLQ�W\SH�SDUW�RI�WKH�GHOWD��DQG�LQKDELWHG�

RQO\� SHUPDQHQW� QHVWV� RQ� WKH� VWHHS� VORSHV� DORQJ� ULYHUV�

FKDQQHOV�LQ�WKH�VRXWKHUQ�SDUW�RI�GHOWD��ZKHUH�YROHV�ZHUH�

DYDLODEOH�� 3HUHJULQH� )DOFRQV� QHVWHG�� 6QRZ\�2ZOV�ZHUH�

DEVHQW��:DQGHULQJ�DGXOW�$UFWLF�)R[HV�ZHUH�SHUPDQHQWO\�

PHW��EXW�LQKDELWHG�GHQV�QRW�IRXQG��$FFRUGLQJ�WR�JHQHUDO�

LPSUHVVLRQ� *UH\� 3ORYHUV�� 7XUQVWRQHV�� 5LQJHG� 3ORYHUV��

'XQOLQV�� /LWWOH� 6WLQWV�� 5HG�QHFNHG� 6WLQWV� &DOLGULV�

UXILFROOLV�� 7HPPLQN
V� 6WLQWV�ZHUH�EUHHGLQJ� DW� D� GHQVLW\�

FORVH� WR� WKDW� LQ� SUHYLRXV� \HDU�� 3DFLILF� *ROGHQ� 3ORYHUV�

RXWQXPEHUHG� *UH\� 3ORYHUV� DW� D� IDFWRU� RI� ���� ZKLOH� LQ�

�����WKH\�ZHUH�RQO\�����WLPHV�PRUH�DEXQGDQW��3HFWRUDO�

6DQGSLSHUV�ZHUH�QRW�EUHHGLQJ��ZKLOH�EUHHGLQJ�GHQVLW\�RI�

5HG� 3KDODURSHV� ZDV� ORZ�� %DVLFDOO\�� WKH� VHDVRQ� ZDV�

XQIDYRXUDEOH� IRU� ZDGHUV�� UHSURGXFWLYH� SHUIRUPDQFH�

KDUGO\�H[FHHGHG������YDOXH��

9�,�3R]GQ\DNRY�

����<DQD�5LYHU��ORZHU�UHDFKHV��.XODU�VHWWOHPHQW��

<DNXWLD��5XVVLD����q��
1�����q��
(��

,Q� IRUHVW� WXQGUD�5XGG\�9ROHV�KDG�KLJK�GHQVLW\��5RXJK�

OHJJHG� %X]]DUGV� ZHUH� EUHHGLQJ�� �� VSHFLHV� RI� VNXDV�

UHFRUGHG�� 5HG�QHFNHG� 3KDODURSHV�� 5LQJHG� 3ORYHUV��

:RRG�6DQGSLSHUV��7HPPLQN
V�6WLQWV��DQG�*UH\�UXPSHG�

7DWWOHU�ZHUH�UHFRUGHG��

1�9�.HUHP\DVRY��6�1�7XUDNKRY�

����<DQD�5LYHU��ORZHU�UHDFKHV��<DNXWLD��5XVVLD�

���q��
1�����q��
(��

7KH�DUHD�EHFDPH�����VQRZIUHH�E\���-XQH��7KH�ZHDWKHU�

ZDV�YHU\�VXQQ\�DQG�YHU\�ZDUP�WLOO���-XQH��EXW�EHWZHHQ�

����� -XQH� UDLQV� DQG� VQRZIDOOV� RFFXUUHG�� WKH� VQRZ��

KRZHYHU��PHOWHG�TXLFNO\��

5XGG\� ������ DQG� 5RRW� ������ YROHV� ZHUH� GRPLQDQWV�

DPRQJ� URGHQWV�� OHPPLQJV�ZHUH� YHU\� UDUH��5XGG\�9ROH�

LQFUHDVHG�FRPSDUHG�WR���SUHYLRXV�VHDVRQV��6�*ULJRULHY��

SHUV��FRPP����$UFWLF�)R[�PHW�RQO\�RQFH��5RXJK�OHJJHG�

%X]]DUGV� DQG� 6QRZ\� 2ZOV� ZHUH� DEVHQW�� :KLWH�WDLOHG�
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6HD� (DJOH� QHVWHG�� DQG� SUH\HG� XSRQ� 5XIIV� �UHPQDQWV�

IRXQG��� $OO� �� VNXD� VSHFLHV� ZHUH� UHJXODUO\� PHW�� EXW�

EUHHGLQJ� QRW� UHFRUGHG�� ,Q� WKH� YHU\� EHJLQQLQJ� RI� -XQH�

5HG�QHFNHG� 3KDODURSHV�� 5XIIV�� :RRG� 6DQGSLSHUV��

7HPPLQN
V� 6WLQWV�� 3HFWRUDO� 6DQGSLSHUV�� /RQJ�ELOOHG�

'RZLWFKHUV�� &RPPRQ� DQG� 3LQWDLO� 6QLSHV� VWDUWHG�

EUHHGLQJ�� ZKHQ� D� IUDFWLRQ� RI� � 5HG�QHFNHG� 3KDODURSHV�

DQG�/LWWOH�6WLQWV�VWLOO�PLJUDWHG��5HG�QHFNHG�3KDODURSHV��

5XIIV�� 7HPPLQN
V� 6WLQWV�� DQG� /RQJ�ELOOHG� 'RZLWFKHUV�

ZHUH� DEXQGDQW� EUHHGHUV�� ZKLOH� RWKHU� VSHFLHV� �� UDUH��

/LWWOH�6WLQW�ZDV�QRW�IRXQG�QHVWLQJ��

1�9�.HUHP\DVRY��6�1�7XUDNKRY�

����&KRQGRQ�%D\��FRDVWDO�WXQGUD��<DNXWLD��5XVVLD�

���q��
1�����q��
(��

/HPPLQJ� QXPEHUV� ZHUH� DYHUDJH�� $UFWLF� )R[HV� QRW�

UHFRUGHG�� VXUYH\HG� GHQV� ZHUH� XQLQKDELWHG�� 5RXJK�

OHJJHG� %X]]DUGV� ZHUH� DEXQGDQW� EUHHGHUV�� VROLWDU\�

6QRZ\�2ZOV�ZHUH�REVHUYHG��6NXDV�ZHUH�IUHTXHQWO\�PHW��

EXW�RQO\�/RQJ�WDLOHG�6NXD�ZDV�EUHHGLQJ��5HG�DQG��5HG�

QHFNHG� SKDODURSHV�� 5XIIV�� 'XQOLQV�� 7HPPLQN
V� 6WLQWV��

/RQJ�ELOOHG� 'RZLWFKHUV�� *UH\� 3ORYHUV� DQG� 3DFLILF�

*ROGHQ�3ORYHUV�ZHUH�IRXQG�RQ�EUHHGLQJ��

1�9�.HUHP\DVRY��6�1�7XUDNKRY�

����2PRORQ�5LYHU��ORZHU�UHDFKHV��<DNXWLD��5XVVLD�

���q��
1�����q��
(��

6XPPHU�ZDV�FROG��KLJK�IORRG�ZDV�QRW�UHFRUGHG��

:DGHUV�DUULYHG�HDUOLHU�WKDQ�WR�WKH�FRDVWDO�UHJLRQV�IDUWKHU�

QRUWK�� )LUVW� UHFRUGV� RI� 6SRWWHG� 5HGVKDQNV�� 5XIIV�� DQG�

%URDG�ELOOHG� 6DQGSLSHUV� ZHUH� PDGH� RQ� ��� 0D\�� RI�

3DFLILF� *ROGHQ� 3ORYHUV�� &RPPRQ� 6DQGSLSHUV�� 3LQWDLO�

6QLSHV�� %DU�WDLOHG� *RGZLWV�� *UHHQ� 6DQGSLSHU� �� RQ� ���

0D\�� RI� 7HUHN� 6DQGSLSHUV� �� RQ� ��� 0D\�� RI� &RPPRQ�

6QLSHV���RQ����0D\��RI�:RRG�6DQGSLSHUV��*UH\�UXPSHG�

7DWWOHUV��DQG�5HG�QHFNHG�3KDODURSHV���RQ���-XQH��9ROHV�

DQG� :RRG� /HPPLQJV� 0\RSXV� VFKLVWLFRORU� KDG� KLJK�

QXPEHUV��EXW�ZDGHU�UHSURGXFWLRQ�ZDV�KDUGO\�VXFFHVVIXO��

MXGJLQJ�E\�YHU\�ORZ�QXPEHUV�RI�WKHVH�ELUGV�LQ�$XJXVW��

6�,�0RFKDORY�

����%ROVKD\D�&KXNRFKL\D�5LYHU�PRXWK��<DNXWLD��5XVVLD�

���q��
1�����q��
(��

7KH� VSULQJ� ZDV� FROG� DQG� ODWH�� 7XQGUD� EHFDPH� DOPRVW�

VQRZIUHH�RQO\�E\����-XQH��DOWKRXJK�VQRZIDOOV�RFFXUUHG�

HYHQ� LQ� WKH� HQG� RI� -XQH�� ,FH�EUHDN� RQ� WKH� ULYHU� WRRN�

SODFH�RQ����-XQH��RQ� ODNHV� �� LQ�PLG�-XO\��6XPPHU�ZDV�

DOVR�FROG��ZLWK�IUHTXHQW�VQRZIDOOV�LQ�$XJXVW��

/HPPLQJV� �PRVWO\� &ROODUHG� /HPPLQJ�� H[KLELWHG�

GHQVLW\� SHDN�� DQG� FRXOG� EH� UHFRUGHG� PRUH� WKDQ� ����

WLPHV� D� GD\�� $UFWLF� )R[HV� ZHUH� QXPHURXV�� RIWHQ� PHW��

DQG� EUHG�� LQ� DXWXPQ� MXYHQLOH� DQLPDOV� FRXOG� EH� RIWHQ�

UHFRUGHG��,Q�WKH�DUHD�ZLWKLQ���NP�IURP�WKH�KXW���SDLUV�RI�

6QRZ\�2ZOV����SDLUV�RI�5RXJK�OHJJHG�%X]]DUGV��DQG�D�

SDLU�RI�6KRUW�HDUHG�2ZOV�QHVWHG��+LJK�GHQVLW\�RI�6QRZ\�

2ZOV�ZDV� ILUVW� UHFRUGHG� DIWHU� ������7HQV� RI� 3RPRULQH�

6NXDV� DQG� KXQGUHGV� RI� +HUULQJ� *XOOV� ZHUH� IHHGLQJ�

SULPDULO\� RQ� OHPPLQJV�� 3RPRULQH� 6NXDV�� KRZHYHU��

VWDUWHG�WR�SDLU�RQO\�DW�WKH�HQG�RI�-XQH��6SULQJ�DUULYDO�RI�

ZDGHUV�ZDV�SURORQJHG��ILUVW�UHFRUGV�RI�7HPPLQN
V�6WLQWV�

ZHUH� PDGH� RQ� ��� 0D\�� RI� %DU�WDLOHG� *RGZLWV�� ERWK�

SKDODURSHV�DQG�6DQGHUOLQJ�&DOLGULV�DOED���RQ���-XQH��RI�

5XIIV�� 3HFWRUDO� DQG� &XUOHZ� 6DQGSLSHUV�� DQG�'XQOLQV� ��

RQ���-XQH��RI�*UH\�3ORYHUV��&RPPRQ�6QLSHV��DQG�/RQJ�

ELOOHG�'RZLWFKHUV� �� RQ��� -XQH�� RI�6SRWWHG�5HGVKDQNV� ��

RQ� �� -XQH�� RI� /LWWOH� 6WLQWV� �� RQ� ��� -XQH�� $OO� VSHFLHV��

H[FHSW� IRU� SKDODURSHV� DQG� 7HPPLQN
V� 6WLQWV� KDG� ORZ�

QXPEHUV�� %UHHGLQJ� ZDGHUV� ZHUH�� SUREDEO\�� QRW�

DSSDUHQWO\� DIIHFWHG� E\� SUHGDWRUV� GXH� WR� KLJK� OHPPLQJ�

QXPEHUV�� KRZHYHU�� MXYHQLOH� ELUGV� ZHUH� UDUHO\� PHW� LQ�

$XJXVW��EHFDXVH�RI�WKH�OLNHO\�LQIOXHQFH�RI�XQIDYRXUDEOH�

ZHDWKHU��

6�,�0RFKDORY�

����:UDQJHO�,VODQG��ZHVWHUQ�FRDVW��&DSH�3WLFK\�%D]DU��

5XVVLD����q��¶1�����q��¶(��

:HDWKHU� ZDV� IDYRXUDEOH� IRU� ZDGHU� EUHHGLQJ�� &RDVWDO�

WXQGUD� ������ NP� ZLGH� EHFDPH� VQRZIUHH� LQ� ODWH� 0D\��

0LQLPDO�DLU�WHPSHUDWXUH�FURVVHG���&�RQ����-XQH��0HDQ�

PLQLPDO�DQG�PD[LPDO�WHPSHUDWXUHV�LQ�-XQH�ZHUH������&�

DQG������&�� UHVSHFWLYHO\�� LQ�-XO\� �������&�DQG������&��

LQ�$XJXVW��������&�DQG������&��7KH�ODVW�ZHDN�VQRZ�IHOO�

KDSSHQHG� RQ� ��� -XQH�� WKH� ILUVW� RQH� �� RQ� �� $XJXVW��

'XULQJ� IOHGJLQJ� RI� 7KLFN�ELOOHG� 0XUUH� 8ULD� ORPYLD�

\RXQJ�WKH�VHDVKRUH�ZDV�EORFNHG�ZLWK�LFH��DOPRVW�������

ZKLFK�FDXVHG�PDVV�GHDWK�RI�IOHGJOLQJV��

/HPPLQJV� �PDLQO\� &ROODUHG� /HPPLQJV�� KDG� DYHUDJH�

GHQVLW\�� VLQJOH� UHFRUGV� ZHUH� PDGH� GDLO\�� $UFWLF� )R[HV�

ZHUH�VFDUFH��WKHLU�EUHHGLQJ�ZDV�QRW�SURYHG��/RQJ�WDLOHG�

DQG� $UFWLF� 6NXDV� ZHUH� EUHHGLQJ� LQ� VPDOO� QXPEHUV��

6QRZ\� 2ZOV� VXFFHVVIXOO\� EUHG�� DQG� ZHUH� FRPPRQ� LQ�

LQODQG� DUHDV�� $OO� W\SLFDO� IRU� WKH� LVODQG� ZDGHU� VSHFLHV�

ZHUH� EUHHGLQJ�� *UH\� 3ORYHU�� 7XUQVWRQH�� .QRW�&DOLGULV�

FDQXWXV��%DLUG
V�&�EDLUGLL�DQG�3HFWRUDO�VDQGSLSHUV��DQG��

SUREDEO\�� 5LQJHG� 3ORYHU�� &KLFNV� KDWFKHG� LQ� DOO� WKH�

FRQWUROOHG�QHVWV��ZKLFK�ZHUH�IHZ���:HOO�IO\LQJ�.QRW�DQG�

%DLUG
V�6DQGSLSHU�\RXQJ�ZHUH�VHHQ�LQ�WKH�HQG�RI�-XO\��

1�%�.RQ\XNKRY�

����:UDQJHO�,VODQG��1HL]YHVWQD\D�5LYHU��XSSHU�UHDFKHV��

5XVVLD����q��
1�����q��
:��

,Q� WKH� FHQWUH� RI� :UDQJHO� ,VODQG� WKH� VSULQJ� ZDV� ODWH��

IORRG�RQ�1HL]YHVWQD\D�ULYHU�VWDUWHG�RQ���-XQH��LQWHQVLYH�

VQRZPHOW� VWDUWHG� RQ� �� -XQH�� DQG� WXQGUD� EHFDPH�

EDVLFDOO\�VQRZIUHH�RQ����-XQH��1HJDWLYH�WHPSHUDWXUH�DW�

QLJKWV� UHWDLQHG� WLOO� ��� -XQH��2Q� ������ -XQH� D� VWRUP�RI�

ZHW� VQRZ� RFFXUUHG� DW� D� WHPSHUDWXUH� RI� �����&�� 7KH�

ZDUP� ZHDWKHU� HVWDEOLVKHG� IURP� WKH� VHFRQG� ���GD\�

SHULRG�RI�-XO\�DQG�HQGXUHG�WLOO�HDUO\�$XJXVW��$XJXVW�ZDV�

ZHW� DQG� FRRO�� ZLWK� IUHTXHQW� SUHFLSLWDWLRQ� DQG� QLJKW�

IURVWV�LQ�WKH�VHFRQG�KDOI�RI�WKH�PRQWK��

%LUGV� DUULYHG� LQ� VSULQJ� LQ� XVXDO� GDWHV�� /HPPLQJV� KDG�

ORZ�GHQVLW\�LQ�FHQWUDO��ZHVWHUQ��DQG�QRUWKHUQ�SDUWV�RI�WKH�

LVODQG�� EXW� FRXOG� UHDFK� DYHUDJH� QXPEHUV� ORFDOO\�� 6XFK�

ORFDO� SDWFKHV� ZHUH� XVHG� IRU� EUHHGLQJ� E\� 3RPRULQH�

6NXDV�� EXW� WKH\� IDLOHG� GXH� WR� VKRUWDJH� RI� IRRG�� $Q�

DYHUDJH� QXPEHU� RI� OHPPLQJ� XQGHUVQRZ� QHVWV� ZDV� ����
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SHU���NP�RI�WUDQVHFW��WKHLU�GLVWULEXWLRQ�ZDV�YHU\�SDWFK\��

2Q� DYHUDJH����� OHPPLQJ�ERG\�ZDV�FHQVXVHG� LQ�6QRZ\�

2ZO� QHVWV�� 7KH� UDWLR�RI�&ROODUHG� WR�6LEHULDQ� OHPPLQJV�

LQ� VXUYH\V� ZDV� �������ZKLOH� LQ� RZO� QHVWV� �� ����� 6QRZ\�

2ZOV�ZHUH�EUHHGLQJ�HYHU\ZKHUH��H[FHSW�IRU�WKH�QRUWKHUQ�

SODLQ��7KHLU�GHQVLW\�RQ�WKH����VT�NP�VWXG\�SORW�ZDV������

QHVW�VT�NP��7KH�SORW�ZDV�DOVR�SRSXODWHG�ZLWK���EUHHGLQJ�

DQG� RQH� QRQ�EUHHGLQJ� SDLU� RI�$UFWLF� )R[HV�� �� SDLUV� RI�

3RPRULQH� DQG� ��� RI� /RQJ�WDLOHG� VNXDV�� 7KH� ODWWHU�

GHQVLW\�LV��KRZHYHU��KLJKHU�WKDQ�LQ�RWKHU�DUHDV��6KRUWDJH�

RI� IRRG� UHVWULFWHG� EUHHGLQJ� SHUIRUPDQFH� RI� URGHQW�

VSHFLDOLVHG�SUHGDWRUV������FKLFNV�SHU�RZO�QHVW������FXEV�

SHU� IR[�GHQ��<RXQJ� IOHGJHG�RQO\� LQ���EURRGV�RI�/RQJ�

WDLOHG��6NXDV��RWKHU�VXIIHUHG�IURP�FRRO�ZHDWKHU��ODFN�RI�

IRRG�� SUHGDWLRQ�� $OO� SUHGDWRUV� DFWLYHO\� IHG� RQ� WXQGUD�

ELUGV�� 5HPQDQWV� RI� &RPPRQ�(LGHU� �DGXOWV�� FKLFNV� DQG�

HJJV��� 7XUQVWRQH� �DGXOW� DQG� FKLFNV��� 6QRZ� %XQWLQJ�

3OHFWURSKHQD[� QLYDOLV� �DGXOW� DQG� IOHGJOLQJV��� FKLFNV� RI�

/RQJ�WDLOHG�6NXD� DQG�6QRZ�*RRVH�$QVHU� FDHUXOHVFHQV�

ZHUH� IRXQG� LQ� 6QRZ\� 2ZO� QHVWV�� 'XQOLQ� FKLFNV� ZHUH�

WDNHQ� E\� D�*ODXFRXV�*XOO��:DGHU� UHSURGXFWLRQ� FDQ� EH�

FRQVLGHUHG� XQVXFFHVVIXO�� GXH� WR� EDG� ZHDWKHU� LQ� WKH�

EHJLQQLQJ�RI�WKH�VHDVRQ�DQG�SUHGDWLRQ��:DGHU�EURRGV�RU�

DODUPLQJ�ELUGV�ZHUH�YHU\�UDUHO\�UHFRUGHG�IURP�ODWH�-XO\�

LQ� IORRGSODLQV� RI� ULYHUV� DQG� FUHHNV� �DERXW� ���� NP� RI�

WUDQVHFWV���/HPPLQJ�QXPEHU�ZLOO�VXSSRVHGO\�LQFUHDVH�WR�

DYHUDJH�LQ�������

,�0HQ\XVKLQD�

����,RQL�/DNH�DUHD��&KXNFKL�3HQLQVXOD��5XVVLD�

���q��¶1�����q��¶:��

6SULQJ� ZDV� ODWH� DQG� FROG� LQ� WKH� LQQHU� SDUWV� RI� WKH�

&KXNFKL� 3HQLQVXOD�� ZKLFK� FDXVHG� D� GHOD\� LQ� SODQW�

YHJHWDWLRQ� SKHQRORJ\� RI� QHDUO\� �� ZHHNV� FRPSDUHG� WR�

������9DVW� VQRZ�SDWFKHV� UHWDLQHG� LQ� VRPH� GHSUHVVLRQV�

WLOO� PLG� $XJXVW�� ZKLFK� LV� YHU\� XQXVXDO� DFFRUGLQJ� WR�

UHSRUWV� RI� ORFDO� SHRSOH�� -XO\� �IURP� �WK� RQZDUGV�� ZDV�

ZDUPHU� DQG� GULHU� WKDQ� DYHUDJH� �PHDQ� WHPSHUDWXUH�ZDV�

������&�� SUHFLSLWDWLRQ� DPRXQW� �� PP��� )LUVW� KDOI� RI�

$XJXVW�� WR� WKH� FRQWUDU\�� ZDV� FROG�� ZLQG\�� DQG� UDLQ\�

������&�DQG����PP��UHVSHFWLYHO\���

9HU\� IHZ� UHFRUGV� RI� OHPPLQJV� ZHUH�PDGH�� 'HQVLW\� RI�

YROHV� FDQ� EH� HYDOXDWHG� DV� DYHUDJH�� $UFWLF� *URXQG�

6TXLUUHOV�&LWHOOXV� SDUU\L� ZHUH� QXPHURXV� LQ� KRW� VSULQJ�

YDOOH\��EXW�UDUH�LQ�RSHQ�WXQGUD��$UFWLF�)R[HV�ZHUH�VHHQ�

WZLFH�� 5HG� )R[HV� ZHUH�PRUH� FRPPRQ��$�%URZQ�%HDU�

8UVXV� DUFWRV� ZDV� REVHUYHG�� /RFDO� SHRSOH� UHSRUWHG�

LQFUHDVH� RI� QXPEHU� RI� EHDUV� DQG� :ROYHV�� ZKLOH�

GRPHVWLFDWHG� UHLQGHHUV� 5DQJLIHU� WDUDQGXV� VKRZHG�

GHFUHDVH�LQ�WKH�UHFHQW�\HDUV��6QRZ\�2ZOV�DQG�3RPRULQH�

6NXDV� ZHUH� DEVHQW�� � D� SDLU� RI� /RQJ�WDLOHG� 6NXDV� ZDV�

VHHQ� RQO\� RQFH�� 7ZR� ORFDO� SDLUV� RI� 5RXJK�OHJJHG�

%X]]DUGV�ZHUH�QRW�EUHHGLQJ��$�SDLU�RI�0HUOLQV�QHVWHG�LQ�

WKH�URFN\�DUHD��:DGHUV�ZHUH�QRW�IRXQG�LQ�WKH�KRW�VSULQJ�

YDOOH\�ZKHUH�WDOO�VHGJH�DQG�EXVKHV�SUHGRPLQDWHG��JUDYHO�

IODWV� DORQJ� *LOPLPOLQHL� 5LYHU� ZHUH� SRSXODWHG� ZLWK�

5LQJHG� 3ORYHUV� � RQO\��� SDLU����� NP��� 7XVVRFN\� WXQGUD�

RI�PRXQWDLQ� IRRWKLOOV� QHDU� WKH� ,RQL�/DNH� KDG� YHU\� ORZ�

GHQVLW\� RI� ZDGHUV�� �� *UH\� 3ORYHU� DQG� �� 3HFWRUDO�

6DQGSLSHU� ZHUH� REVHUYHG� RQ� ��� NP� RI� WUDQVHFWV�� /RZ�

ELUG�EUHHGLQJ� VXFFHVV� LQ� -XQH�DQG�\RXQJ�PRUWDOLW\�GXH�

WR�FROG�VSHOOV�DQG�UDLQV�LQ�$XJXVW�ZHUH�SRVVLEOH��

'�9�.DUHOLQ��'�*�=DPRORGFKLNRY�

����/DYUHQWLD�%D\��FRDVWDO�DUHD�WR�WKH�QRUWK��&KXNFKL�

3HQLQVXOD��5XVVLD����q��
1�����q��
:��

/RFDO� SHRSOH� HYLGHQFHG� WKDW� WKH� VSULQJ� ZDV� H[WUHPHO\�

ODWH�� LFH� GLVDSSHDUDQFH� IURP� WKH� ED\� ZDV� DV� ODWH�� DV�

EHIRUH�LQ�ODWH���V�RQO\��,Q�WKH�ILUVW����GD\�SHULRG�RI�-XO\�

WKHUH�VWLOO�ZDV�D�ORW�RI�LFH�LQ�WKH�VHD�DQG�VQRZ�RQ�WXQGUD��

6QRZPHOW�KDSSHQHG�EHWZHHQ����DQG����-XO\��,Q�$XJXVW�

ZLQG� DQG� FXUUHQW� RIWHQ� EURXJKW� LFH�� EXW� YDVW� LFH�ILHOGV�

DSSHDUHG�RQO\�E\�WKH�HQG�RI�WKH�PRQWK��7KH�ZHDWKHU�LQ�

$XJXVW� ZDV� H[WUHPHO\� UDLQ\� DQG� VWRUP\�� ,Q� WKH� ODVW�

GHFDGH�RI�$XJXVW�QLJKW�IURVWV�KDYH�VWDUWHG��DQG�KLOO�WRSV�

ZHUH�FRYHUHG�E\�QRQ�PHOWLQJ�VQRZ��

/HPPLQJV�� $UFWLF� )R[HV�� DQG� 6QRZ\� 2ZOV� ZHUH� QRW�

UHFRUGHG�� DOWKRXJK� WKH� ODWWHU� KDG� QRW� EHHQ� UDUH� LQ�

SUHYLRXV� VHDVRQV��:DGHU� EURRGV� ZHUH� QRW� IRXQG�� RQO\�

IHZ�EURRGV�RI�&RPPRQ�(LGHU�ZHUH�VHHQ��

$�%�6DYLQHWVNL�

����7XUTXRLVH�/DNH��$ODVND��86$����q��¶1��

���q��¶:��

6WRUP� ZLQGV� RFFXUUHG� SHULRGLFDOO\� GXULQJ�0D\�� /RQJ�

ODVWLQJ�KHDY\�UDLQV�ZHUH�JRLQJ�LQ�HDUO\�-XO\��

6WRUP\� ZLQGV� LQ� 0D\� FDXVHG� D� GHOD\� RI� 6XUIELUG�

$SKUL]D� YLUJDWD� UHSURGXFWLRQ�� DQG� OHG� WR� GHFUHDVH� LQ�

QXPEHUV� RI� FHUWDLQ� VSHFLHV� �6HPLSDOPDWHG� 3ORYHU�

&KDUDGULXV� VHPLSDOPDWXV�� /HDVW� 6DQGSLSHU� &DOLGULV�

PLQXWLOOD�� DQG� %DLUG
V� 6DQGSLSHU��� /RQJ�ODVWLQJ� VWURQJ�

UDLQV�LQ�HDUO\�-XO\�FDXVHG�GHDWK�RI�DOPRVW�DOO�RI�6XUELUGV
�

FKLFNV�� EXW� $PHULFDQ� *ROGHQ� 3ORYHUV� 3OXYLDOLV�

GRPLQLFD�FRQWLQXHG�WR�DODUP�QHDU�EURRGV��

3�6�7RPNRYLFK��0�1�'HPHQWLHY�

����7UDLOO�,VODQG��.DUXSHOY�9DOOH\��*UHHQODQG��'HQPDUN�

���q��¶1����q��¶:��

*LYHQ�WKH�QDWXUDO�YDULDELOLW\�RI�ZHDWKHU�LQ�WKLV�DUHD��QR�

H[FHSWLRQDO�HYHQWV�LQ�������1R�VQRZIDOOV�RFFXUUHG�IURP�

HDUO\�-XQH�RQZDUGV��

:LWK� UHJDUG� WR� ZHDWKHU�� QR� VSHFLDO� UHPDUN� �DYHUDJH�

EUHHGLQJ� GDWHV��� 3DWWHUQV� RI� EUHHGLQJ� VXFFHVV� ZHUH�

W\SLFDO� RI� D� VR� FDOOHG� �OHPPLQJ� \HDU��� EUHHGLQJ� RI�

6QRZ\�2ZOV�DQG�VNXDV��%UHHGLQJ�VXFFHVV��PHGLDWHG��E\�

DEXQGDQFH� RI� OHPPLQJV� LQ� SUH\� ELUGV�� EXW� DOVR� VSHFLHV�

OLNH� .LQJ� (LGHUV� 6RPDWHULD� VSHFWDELOLV�� 'HOD\� LQ�

UHVSRQVH�RI�6WRDWV��

%�6LWWOHU�

����=DFNHQEHUJ��*UHHQODQG��'HQPDUN����q��¶1��

��q��¶:��

5DLQ\�LQ�-XO\���$XJXVW��
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$� JRRG� EUHHGLQJ� VHDVRQ�� DOVR� IRU� /RQJ�WDLOHG� 6NXDV��

9HU\� PDQ\� OHPPLQJV�� EXW� RQO\� RQH� EUHHGLQJ� GHQ� RI�

$UFWLF�)R[��

+�0HOWRIWH�

$GGLWLRQDO� LQIRUPDWLRQ� RQ� FRQGLWLRQV� DW� =DFNHQEHUJ� LV�

FLWHG�EHORZ�IURP�5DVFK���������

7KH� ILUVW� SDUW� RI� WKH� ����� ILHOG� VHDVRQ� ZDV� JHQHUDOO\�

FROGHU�DQG�PRUH�GU\�WKDQ�WKH�VDPH�SHULRG�LQ�������-XO\�

DQG�$XJXVW�ZHUH�KRZHYHU�ZDUPHU�DQG�PXFK�PRUH�ZHW�

WKDQ� LQ�������7KH� WRWDO�SUHFLSLWDWLRQ�LQ�WKH�SHULRG�-XQH�

DQG�$XJXVW� H[FHHGHG� ����PP�Z�H��+HDY\� UDLQ� LQ�PLG�

$XJXVW� FDXVHG� H[WUHPHO\� KLJK� ZDWHU� GLVFKDUJH� LQ�

=DFNHQEHUJHOYHQ��

7KH�VQRZ�FRYHU�LQ�HDUO\�VSULQJ�ZDV�PRUH�H[WHQVLYH�WKDQ�

LQ�������DQG�WKH�DPRXQWV�RI�VQRZ�DFFXPXODWHG�LQ�ULYHU�

EHGV� DQG� RQ� ODNHV� DQG� SRQGV� HWF�� ZHUH� VLJQLILFDQWO\�

ODUJHU�� +HQFH�� WKH� VWDUW� RI� UXQQLQJ� ZDWHU� LQ� WKH� ULYHUV�

DQG�IRUPDWLRQ�RI�RSHQ�ZDWHU�LQ�ODNHV�DQG�SRQGV�DQG�RQ�

WKH� IMRUG�ZDV� VRPHZKDW� GHOD\HG�� DOWKRXJK� WKH� DYHUDJH�

GLVDSSHDUDQFH�RI�VQRZ�DQG�LFH�ZDV�UDWKHU�VLPLODU�WR�WKH�

SUHYLRXV� \HDUV�� 7KH� HIIHFW� RI� WKLV� RQ� WKH� ELRORJLFDO�

SURFHVVHV�ZDV�WKDW�IORZHULQJ�RQ�DYHUDJH�RFFXUUHG�D�OLWWOH�

ODWHU�WKDQ�LQ�������DQG�WKDW�D�IHZ�VSHFLHV�RI�ELUGV�EUHG�D�

OLWWOH� ODWHU� WKDQ� LQ� SUHYLRXV� \HDUV�� 7RWDO� DPRXQWV� RI�

IORZHULQJ�ZDV� H[WUHPHO\� ORZ� LQ� VHYHUDO� VSHFLHV�� DQG� D�

QXPEHU�RI�DUWKURSRG�JHQHUD�KDG�D�SRRU�VHDVRQ��EXW�WKH�

EUHHGLQJ� ELUGV� JHQHUDOO\� SHUIRUPHG� ZHOO�� DQG� WKH�

OHPPLQJ� SRSXODWLRQ� SHDNHG�� 0XVNR[HQ� RFFXUUHG� LQ�

VRPHZKDW�UHGXFHG�QXPEHUV��DQG�WKH�SHUFHQWDJH�RI�QHZ�

ERUQ�FDOYHV�ZDV�WKH�ORZHVW�UHFRUGHG�VLQFH�������

5HIHUHQFH�

5DVFK��0��HG��� ������ =DFNHQEHUJ� (FRORJLFDO� 5HVHDUFK�

2SHUDWLRQV�� �WK� $QQXDO� 5HSRUW�� ������ 'DQLVK� 3RODU�

&HQWHU�� 0LQLVWU\� RI� 5HVHDUFK� DQG� ,QIRUPDWLRQ�

7HFKQRORJ\��&RSHQKDJHQ��

�

,QIRUPDWLRQ� SURYLGHG� E\� UHVSRQGHQWV� ZDV�

HGLWHG� DQG� WUDQVODWHG� LQ� (QJOLVK� �LI�

QHFHVVDU\�� E\� SURMHFW� FRRUGLQDWRUV�� ,I� QRW�

RWKHUZLVH�VWDWHG�WKLV�LQIRUPDWLRQ�VKRXOG�EH�

UHIHUUHG�DV�SHUVRQDO�FRPPXQLFDWLRQ��

�

%,5'� %5((',1*� &21',7,216� ,1�
7+(�5866,$1�781'5$�,1�������

'DWD� SRLQWV� LQ������ VXPPHU� VHDVRQ�KDG�PRUH�XQLIRUP�

JHRJUDSKLF� GLVWULEXWLRQ� WKDQ� LQ� VRPH� RI� WKH� SUHYLRXV�

VHDVRQV�� +RZHYHU�� LQIRUPDWLRQ� ZDV� FRPSOHWHO\� DEVHQW�

IURP� .DQLQ� 3HQLQVXOD�� %ROVKH]HPHO¶VND\D� WXQGUD��

*\GDQ�3HQLQVXOD�� DUHD�QRUWK� IURP�%\UUDQJD�0RXQWDLQV�

DW�7DLP\U��ULYHUV�2OHQ\RN�DQG�,QGLJLUND��ODUJHVW�SDUW�RI�

&KXNRWVNL�3HQLQVXOD��DQG�IURP�PRVW�$UFWLF� LVODQGV�DQG�

DUFKLSHODJRV��

$� ODWH� VSULQJ�DQG�FROG�FRQGLWLRQV�SUHYDLOHG�RQFH�DJDLQ�

RYHU� PRVW� RI� WKH� WXQGUD� UHJLRQV� RI� 5XVVLD�� +RZHYHU��

VHYHUDO� UHSRUWV�� PDLQO\� IURP� QRUWK�FHQWUDO� 6LEHULD�

�0DOR]HPHO¶VND\D� WXQGUD�� VRXWKHDVWHUQ� 7DLP\U�� <DQD�

DQG� ,QGLJLUND� ULYHU� GHOWDV�� LQGLFDWHG� DYHUDJH� RU� HDUO\�

GDWHV� IRU� SKHQRORJLFDO� HYHQWV�� ([WHQVLYH� VSULQJ�

IORRGLQJ�� ZKLFK� ZDV� UHFRUGHG� RQ� WKH� VRXWKHUQ� <DPDO�

DQG�ZHVWHUQ�7DLP\U� ULYHUV�DV�ZHOO�DV�$QDEDU�DQG�/HQD�

ULYHUV�� XQGRXEWHGO\� LQIOXHQFHG� GLVWULEXWLRQ�� QXPEHUV�

DQG�WLPH�RI�ELUG�EUHHGLQJ�RQ�WKHVH�IORRGSODLQV��

&RRO�DQG�GU\�VXPPHU�ZHDWKHU�IROORZHG��H[FHSW�VLWHV�LQ�

0DOR]HPHO¶VND\D� WXQGUD�� RQ� <DPDO�� 7DLP\U�� $QDEDU�

5LYHU�DQG�:UDQJHO�,VODQG�ZKHUH�WKH�VXPPHU�ZDV�ZDUP��

$EXQGDQW�UDLQV�DURXQG�7DLP\U�ODNH�FDXVHG�ZDWHU�ULVH�LQ�

ULYHUV� DQG� GHDWK� RI� FOXWFKHV� RI� 5LQJHG� 3ORYHU�� DORQJ�

ZLWK�SUREDEO\�RWKHU�ZDGHUV��

3HDN� OHPPLQJ� QXPEHUV�ZHUH� UHFRUGHG� LQ� WZR� VLWHV�� RQ�

<XJRUVN\� 3HQLQVXOD�� 1(� (XURSHDQ� 5XVVLD�� 6LEHULDQ�

/HPPLQJ�� DQG� FORVH� WR� WKH� .RO\PD� 'HOWD�� <DNXWLD��

&ROODUHG� /HPPLQJ�� 0RGHUDWH� OHPPLQJ� QXPEHUV� ZHUH�

IRXQG� DW� WKH� FRDVWDO� <DQD� 'HOWD�� $� VPDOO� LQFUHDVH� LQ�

QXPEHUV� WRRN� SODFH� QHDU� WKH� 3HFKRUD� 'HOWD�� DQG�

SRVVLEO\� LQ� WKH� VRXWKHUQ� SDUW� RI� WKH� /HQD� 'HOWD� DQG�

FHUWDLQO\�RQ�:UDQJHO�,VODQG��,Q�DOO�RWKHU�PRQLWRUHG�VLWHV�

OHPPLQJV�ZHUH� HLWKHU� UDUH�RU� QRW� VHHQ� DW� DOO�� EXW� YROHV�

ZHUH�QXPHURXV�LQ�VHYHQ�VRXWKHUQ�VLWHV��

$UFWLF� )R[HV� DQG�6QRZ\�2ZOV� DFWLYHO\� EUHG� RQO\� QHDU�

WKH�.RO\PD�'HOWD�DQG�RQ�:UDQJHO� ,VODQG��$OO�RYHU� WKH�

UHVW�RI�WKH�5XVVLDQ�WXQGUD�DUHD�$UFWLF�)R[HV�ZHUH�IRXQG�

EUHHGLQJ� RQO\� RFFDVLRQDOO\�� +LJK� ZLQWHU� PRUWDOLW\� RI�

$UFWLF�)R[HV�ZDV� UHFRUGHG�RQ�7DLP\U�� DQG�XQH[SHFWHG�

EUHHGLQJ� REVHUYHG� LQ� WKH� IRUHVW� WXQGUD� RI� WKH� $QDEDU�

ULYHU�EDVLQ��3RPDULQH�6NXD�QHVWHG�RQO\�RQ�<XJRUVN\��RQ�

:UDQJHO� DQG� SRVVLEO\� QHDU� WKH� .RO\PD�� WKH� ODWWHU�

ORFDOLW\� DOVR� XVHG� IRU� QHVWLQJ� E\� 6KRUW�HDUHG� 2ZO��

5RXJK�OHJJHG�%X]]DUGV�ZHUH�EUHHGLQJ� LQ�PDVV�RQO\� DW�

<XJRUVN\�3HQLQVXOD��FRDVWDO�VWULS�RI�WKH�<DQD�ULYHU�GHOWD�

DQG�ZHUH� FRPPRQ�DW�<DPDO��EXW�KDG� ORZ� UHSURGXFWLYH�

VXFFHVV� WKHUH�� ,Q� RWKHU� DUHDV� EX]]DUGV� ZHUH� UDUH� RU�

DEVHQW��

$OPRVW� XQDQLPRXVO\�� FRUUHVSRQGHQWV� FRQVLGHUHG�ZDGHU�

EUHHGLQJ� UHVXOWV� DV� EHLQJ� JRRG� LQ� DUHDV� ZHVW� IURP� WKH�

<HQLVH\�� )XUWKHU� HDVW� EUHHGLQJ� RXWSXW� ZDV� VFRUHG�

PRVWO\� DV� �ORZ��� KRZHYHU�� VRPH� GDWD� LQGLFDWH� UDWKHU�

JRRG�EUHHGLQJ� DW� WKH�$QDEDU�� FRDVWDO�<DQD�'HOWD��QHDU�

WKH�.RO\PD�'HOWD�DQG�RQ� WKH�ZHVWHUQ�SDUW�RI�:UDQJHO��

7KH� VLWXDWLRQ� RQ� WKH� PDLQODQG� HDVWZDUG� IURP� WKH�

.RO\PD�LV�QRW�FOHDU��EXW�LW�KDV�DOZD\V�EHHQ�SDWFK\��

6RPH�LQFUHDVH�LQ�OHPPLQJ�QXPEHUV�FDQ�EH�H[SHFWHG�RQ�

WKH� .ROD�� <DPDO� DQG� 7DLP\U� 3HQLQVXODV� DQG� WKH� /HQD�

'HOWD��ZLWK�SHDN�QXPEHUV�RQ�:UDQJHO� DQG�SRVVLEO\�RQ�

1:� 7DLP\U� LQ� ������ /RFDOO\� KLJK� QXPEHUV� FDQ� EH�

UHDFKHG� LQ� FHUWDLQ� SODFHV� DW� WKH� (XURSHDQ� QRUWK� RI�

5XVVLD�� /HPPLQJ� QXPEHUV� GHSUHVVLRQ� FDQ� EH� H[SHFWHG�

RQ�<XJRUVN\�3HQLQVXOD��$QDEDU� ULYHU�� DQG� WKH�.RO\PD�

ULYHU�GHOWD��$V�D�UHVXOW��TXLWH�KLJK�ZDGHU�EUHHGLQJ�RXWSXW�

FDQ�EH�SUHGLFWHG�IRU�:HVW�DQG�&HQWUDO�6LEHULD�DV�ZHOO�DV�

IRU�:UDQJHO��+LJK�SUHGDWLRQ�UDWHV�ZLOO�SRVVLEO\�UHVXOW�LQ�

IHZ� \RXQJ� EHLQJ� UDLVHG� E\� ELUGV� LQ� HDVWHUQ� <DNXWLD��

3RVVLEOH�PLJUDWLRQ�RI�$UFWLF�)R[HV�WR�µOHPPLQJ¶�UHJLRQV�

IURP�VRPH�RI�WKH�µQR�OHPPLQJ¶�UHJLRQV��H�J���<XJRUVN\�
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3HQLQVXOD�� PD\� DOORZ� IRU� JUDGXDO� GHFUHDVH� RI� ELUG�

EUHHGLQJ� SHUIRUPDQFH� LQ� WKH� ODWWHU�� &RQVHTXHQWO\� KLJK�

�EXW�QRW�PD[LPDO��QXPEHUV�RI�\RXQJ�$UFWLF�ZDGHUV�FDQ�

EH�H[SHFWHG�LQ�WKH�HQG�RI�VHDVRQ�DW�WKH�(DVW�$WODQWLF�DQG�

&HQWUDO� $VLDQ� IO\ZD\V�� DQG� PRGHUDWH� QXPEHUV� DW� (DVW�

$VLDQ���$XVWDODVLDQ�DQG�:HVW�$PHULFDQ�IO\ZD\V��

3DYHO�7RPNRYLFK�

WUDQVODWHG�IURP��,1)250$7,21�0$7(5,$/6�2)�

7+(�:25.,1*�*5283�21�:$'(56��1R�����������

S��������0RVFRZ���LQ�5XVVLDQ���

&217$&7�,1)250$7,21�

�SURYLGHG�IRU�D�VLQJOH��ILUVW��FRQWULEXWRU�SHU�VLWH�LQ�D�

IRUP��QDPH�DGGUHVV�SKRQH�ID[�H�PDLO�SURMHFW��

$UW\XNKRY��$OH[DQGHU�,YDQRYLFK�

7VYHWRFKQD\D�6W����������.RNLQR��%U\DQVND\D�REODVW��

��������5XVVLD�����������������

(KULFK��'RURWKHH�

GRURWKHH�HKULFK#ELR�XLR�QR�

)HOL[��5RE��

:RUNLQJ�*URXS�,QWHUQDWLRQDO�:DWHUELUG�	�:HWODQG�

5HVHDUFK�

F�R�'ULHEHUJVHZHJ���F��1/������-%��=HLVW��WKH�

1HWKHUODQGV�

UIHOL[#VFL�NXQ�QO�

0RQLWRULQJ�DQG�EUHHGLQJ�ELRORJ\�RI�ZDGHUV�DW�

0HGXVD�%D\��7DLP\U��5XVVLD��-XQH�-XO\������

*DYULOR��0DULD�9ODGLVODYRYQD�

3URVSHFW�9HWHUDQRY��������6W��3HWHUEXUJ����������

5XVVLD������������������PDULD#\DL�XVU�SX�UX�

.DUHOLQ��'PLWUL�9��

]DPRORG#JODV�DSF�RUJ�

.HUHP\DVRY��1LNRODL�9ODGLPLURYLFK�

%ORFN������������<DNXWVN����������5XVVLD�

.RNKDQRY��9DOHQWLQ�'PLWULHYLFK�

2VWURYVNRJR�6W�������.UDVQRJRORYND��0DU
LQVNL�UDLRQ��

'RQHWVN�REODVW����������8NUDLQH�

.RNRUHY��<DNRY�,��

1DEHUH]KQD\D�8UYDQWVHYD���������1RULOVN����������

5XVVLD������������������OHRQLG#QRUWK�UX�

.RQ\XNKRY��1LNRODL�%RULVRYLFK�

%LUG�5LQJLQJ�&HQWHU��/HQLQVNL�3URVSHFW����������

0RVFRZ����������5XVVLD��

����������������ULQJ#ELUG�PVN�UX�

.UDVQRY��<XUL�9ODGLPLURYLFK�

.DQGDODNVKVNL�]DSRYHGQLN��/LQHLQD\D�6W�������

.DQGDODNVKD��0XUPDQVND\D�REODVW����������5XVVLD�

0DWYHHYD��1DGH]KGD�9DVLOLHYQD�

.RPDURY�%RWDQLFDO�,QVWLWXWH��5XVVLD�$FDGHP\�RI�

6FLHQFHV��6W��3HWHUVEXUJ�

QDG\D0#QYHJHW�ELQ�UDV�VSE�UX�

0HOWRIWH��+DQV��

0LQLVWU\�RI�(QYLURQPHQW�DQG�(QHUJ\��1DWLRQDO�

(QYLURQPHQWDO�5HVHDUFK�,QVWLWXWH��'HSDUWPHQW�RI�

$UFWLF�(QYLURQPHQW��7DJHQVYHM���������)ORRU��'.�

�����&RSHQKDJHQ�1��'HQPDUN�

�����������������������PHO#GPX�GN�

=(52�

0HQ\XVKLQD��,ULQD��

3URVSHFW�0LUD�����������0RVFRZ����������5XVVLD�

����������������LUD#QLNLWDRY�PVN�UX�

0LQHHY��<XUL�1LNRODHYLFK�

2NW\DEU
VNL�SURVSHFW��������6\NW\YNDU��5XVVLD�

VHUGLWDY#LE�NVF�NRPL�UX�

0RFKDORY��6WDQLVODY�,YDQRYLFK�

0RORGH]KQD\D�������SRV�&KHUVNL����1L]KQHNRO\PVNL�

XOXV��6DNKD�<DNXWLD����������5XVVLD���������

0RORFKDHY��$OH[DQGHU�9DVLOLHYLFK�

&HQWUDO�5HVHDUFK�/DERUDWRU\�RI�6WDWH�'HSW��IRU�

+XQWLQJ��7HWHULQVNL�SHUHXORN������0RVFRZ����������

5XVVLD����������������RII�����������������K���

0RUR]RY��9ODGLPLU�9LFWRURYLFK�

=RRORJLFDO�0XVHXP��%ROVKD\D�1LNLWVND\D�6W������

0RVFRZ����������5XVVLD�

��������������NDO\DNLQ#��]RRPXV�ERL�PVX�UX�

3DVNKDOQ\��6HUJH\�3HWURYLFK�

=HO\RQD\D�JRUND��������/DE\WQDQJL��7XPHQVND\D�

REODVW�����������5XVVLD�

���������DULDELWVHY#XVD�QHW�

3RVSHORY��,JRU�1LNRODHYLFK�

*ODYQD\D�6W����$������0RVFRZ����������5XVVLD�

����������������WDLP\U#RUF�UX�

3R]GQ\DNRY��9ODGLPLU�,YDQRYLFK�

.XODNRYVNRJR�6W����������<DNXWVN������������5XVVLD�

�������������������������VWHUK#ILUVW�VDNKDQHW�UX�

6DYLQHWVNL��$UNDGL�%��

����������������KLVWHFRO#RUF�UX�

6FKDGLORY��<XUL�0LNKDLORYLFK�

,QVWLWXWH�IRU�1DWXUH�&RQVHUYDWLRQ��6DGNL�=QDPHQVNRH��

0������0RVFRZ�����������5XVVLD�

���������������KRPH�����������������RII���

6KWUR��9LFWRU�*HRUJLHYLFK�

(FRORJLFDO�6WDWLRQ��=HOHXQD\D�JRUND�6W�������

/DE\WQDQJL��7\XPHQVND\D�REODVW����������5XVVLD�

6LWWOHU��%HQ{LW��

,QVWLWXW�IXU�/DQGHVSIOHJH�$OEHUW�/XGZLJV�8QLYHUVLWDW�

)UHLEXUJ�'�������)UHLEXUJ��*HUPDQ\�

���������������������������������VLWWOHU#UXI�XQL�

IUHLEXUJ�GH�

.DUXSHOY�9DOOH\�3URMHFW�

6RORYLHY��0LNKDLO�<XULHYLFK�

'HSW��RI�9HUWHEUDWH�=RRORJ\�	�*HQHUDO�(FRORJ\��

0RVFRZ�6WDWH�8QLYHUVLW\���������0RVFRZ��5XVVLD�

��������������VRORYLHY#VRLO�PVX�UX�

:DGHU�0RQLWRULQJ�3URMHFW�DW�7DLP\U�

6RORYLHYD��'LDQD�9ODGLPLURYQD�

/HQD�'HOWD�5HVHUYH��)LRGRURYD�6W�������7LNVL��
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<DNXWLD����������5XVVLD�

����������������'LDQD#'6�����VSE�HGX�

6\URHFKNRYVNL��-U���(XJHQ\�(XJHQLHYLFK�

,QVWLWXWH�RI�(FRORJ\�DQG�(YROXWLRQ��/HQLQVNL�SURVSHNW��

����0RVFRZ����������5XVVLD�

�������������������������������UJJ#HHVMU�PVN�UX�

7DWDULQNRYD��,YHWWD�3DYORYQD�

5HFKQD\D�6W���������.DQGDODNVKD���������5XVVLD�

7RPNRYLFK��3DYHO�6WDQLVODYRYLFK�

=RRORJLFDO�0XVHXP��%ROVKD\D�1LNLWVND\D�6W������

0RVFRZ����������5XVVLD�

����������������������������

WRPNRYLF#��]RRPXV�ELR�PVX�UX�

6XUIELUG�EUHHGLQJ�ELRORJ\�VWXG\�

',6&866,21�$5($�

(9$/8$7,21�2)�/(00,1*�180%(56�

)25�7+(�385326(�2)�

251,7+2/2*,&$/�5(6($5&+���&$//�

)25�',6&866,21��

)ROORZLQJ� GHEDWHV� DW� WKH� :LOOHP� %DUHQWV� 0HPRULDO�

$UFWLF� &RQVHUYDWLRQ� 6\PSRVLXP� LQ�0RVFRZ� LQ�0DUFK�

������ WZR� DUWLFOHV� KDYH� EHHQ� SXEOLVKHG� LQ� WKH�

,1)250$7,21� 0$7(5,$/6� RI� WKH� 5XVVLDQ�

:RUNLQJ�*URXS�RQ�:DGHUV��1R������������GHGLFDWHG�WR�

GLIIHUHQW� WHFKQLTXHV� RI� VPDOO� URGHQWV¶� QXPEHUV�

HYDOXDWLRQ�IRU�WKH�SXUSRVHV�RI�RUQLWKRORJLFDO�UHVHDUFK�LQ�

WXQGUD��,W�ZDV�JHQHUDOO\�UHFRJQLVHG�WKDW�VXFK�D�WHFKQLTXH�

DW� RQH� KDQG� VKRXOG� EH� VLPSOH�� TXLFN�� GRHV� QRW� UHTXLUH�

VSHFLILF�LQVWUXPHQWV��EXW�DW�DQRWKHU�KDQG�VKRXOG�SURYLGH�

LQGLFHV�RI� URGHQW� QXPEHUV�FRPSDUDEOH�DPRQJ�GLIIHUHQW�

VHDVRQV�LQ�RQH�VLWH��D�PXVW��DQG�DPRQJ�GLIIHUHQW�$UFWLF�

ORFDOLWLHV��SUHIHUDEO\���

,Q� WKH� ILUVW� RI� WKH� DUWLFOHV� ,ULQD� 0HQ\XVKLQD
�

�

VXJJHVWHG� FRXQWLQJ� RI� ZLQWHU� QHVWV� RI� OHPPLQJV� LQ�

VXPPHU� RQ� WXQGUD� VXUIDFH� DV� DQ� XQLYHUVDO� DSSURDFK� WR�

URGHQW� QXPEHUV� HYDOXDWLRQ� LQ� FDXVH� RI� RUQLWKRORJLFDO�

VWXGLHV�� 7KLV� PHWKRG� LV� EDVHG� RQ� WKH� IDFW� WKDW� WKH�

VXPPHU� DEXQGDQFH� RI� OHPPLQJV� WR� D� ODUJH� H[WHQW� LV� D�

IXQFWLRQ� RI� WKHLU� VSULQJ� XQGHUVQRZ� EUHHGLQJ�� 7KH�

IROORZLQJ�UHJXODWLRQV�QHHG�WR�EH�IXOILOOHG�IRU�VXFFHVVIXO�

DSSOLFDWLRQ�RI�WKLV�WHFKQLTXH��

�� FRXQWLQJ�LV�FDUULHG�RXW�DIWHU�FRPSOHWH�GLVDSSHDUDQFH�

RI�VQRZ��

�� QHVWV� DUH� FRXQWHG� RQ� WUDQVHFWV� ��� P� ZLGH�� WKHLU�

OHQJWK�LQ�GLIIHUHQW�KDELWDWV�VKRXOG�EH�SURSRUWLRQDO�WR�

UDWLR� RI� DUHDV� RFFXSLHG� E\� UHVSHFWLYH� KDELWDWV� LQ� D�

UHJLRQ��

�� WKH� QHVWV� RI� VSKHULFDO� VKDSH�� ������ VP�� ODUJH� DQG�

ZLWK� RSHQ� HQWUDQFH� DUH� FRQVLGHUHG�� VPDOOHU� QHVWV�

EHORQJ� WR� QRQ�EUHHGLQJ� DQLPDOV� � DUH� FRXQWHG�

VHSDUDWHO\��

$SSOLFDWLRQ� RI� WKLV� PHWKRG� DW� :UDJHO� ,VODQG�

UHYHDOHG� VLJQLILFDQW� FRUUHODWLRQ� RI� QXPEHU� RI� FRXQWHG�

QHVWV� ZLWK� WKH� QXPEHU� RI� OHPPLQJ� FRUSVHV� LQ� 6QRZ\�

2ZO�QHVWV��GHQVLW\�RI�IUHVK�EXUURZV��DYHUDJH�EURRG�VL]H�

LQ� 6QRZ\� 2ZOV�� DQG� QXPEHU� RI� VXFFHVVIXOO\� IOHGJHG�

6QRZ\�2ZO� QHVWV�� ,Q� WKH� FHQWUDO� SDUW� RI�:UDJHO� ,VODQG�

PHDQ�QXPEHU�RI�ZLQWHU�QHVWV�SHU���NP�ZDV�������DW�ORZ�

GHQVLW\��������DW�DYHUDJH���������DW�WKH�SHDN��DQG��������LQ�

WKH�\HDU�RI�GHFUHDVLQJ�DIWHU�SHDN�QXPEHUV��

<DNRY� .RNRUHY
�

� DGYRFDWHG� DQRWKHU� DSSURDFK�

IRU�VPDOO�URGHQW�QXPEHUV�HVWLPDWLRQ�LQ�WXQGUD��� WKH�XVH�

RI� WUDGLWLRQDO� VQDS� WUDSV� DV� UHODWLYHO\� UHOLDEOH� DQG� WKH�

OHDVW�ODERXU�FRQVXPLQJ��)URP����WR�����WUDSV�VKRXOG�EH�

SXW�LQ�OLQH�DW�D�GLVWDQFH���P�RQ�OHPPLQJ�URXWHV��DQG�WKHQ�

FKHFNHG� WZLFH� D� GD\�� 1R� OHPPLQJV� GXULQJ� �� GD\V� SHU�

���� WUDSV� FRUUHVSRQG� WR� YHU\� ORZ� QXPEHU�� XS� WR� ��

VSHFLPHQV� SHU� ���� WUDS�GD\V� �� WR� ORZ� QXPEHU�� �����

OHPPLQJV��SHU�����WUDS�GD\V���WR�DYHUDJH�QXPEHU��������

DQLPDOV��SHU�����WUDS�GD\V���WR�KLJK��DQ�XS�WR����DQLPDOV�

SHU�����WUDS�GD\V���WR�D�YHU\�KLJK�QXPEHU��$OWHUQDWLYHO\��

OHPPLQJ�QXPEHUV�FDQ�EH�HYDOXDWHG�YLVXDOO\�EDVHG�RQ�D�

IUHTXHQF\�RI�UHFRUGV�RQ�D���NP�ORQJ�WUDQVHFW��/HPPLQJV�

KDYH�ORZ�QXPEHU�LI�QRW�UHFRUGHG�RQ�D�WUDQVHFW��DYHUDJH���

ZKHQ�VLQJOH�UHFRUGV�DUH�PDGH��DQG�KLJK���LI�QRW�OHVV�WKDQ�

���DQLPDOV�DUH�UHFRUGHG��

:H� GLG� QRW� DLP� WR� SURYLGH� KHUH� D�

FRPSUHKHQVLYH� UHYLHZ� RI� SURV� DQG� FRQWUDV� RI� HDFK�

WHFKQLTXH�� EXW� ZRXOG� UDWKHU� OLNH� WR� KLJKOLJKW� VRPH� RI�

WKHLU� OLPLWDWLRQV�ZKLFK�KDYH�EHFRPH� WKH�PRVW�DSSDUHQW�

IURP�VWDQGSRLQW�RI�RXU�RZQ�RUQLWKRORJLFDO�H[SHULHQFH�LQ�

WKH�$UFWLF��

&RXQWLQJ�RI�ZLQWHU�QHVWV�GRHV�QRW�VHHP�WR�ZRUN�

HIILFLHQWO\�LQ�WKH�ORZ�$UFWLF��ZKHUH�WKHVH�QHVWV�DUH�RIWHQ�

DWWUDFWHG� WR� GHSUHVVLRQV� ILOOHG� ZLWK� VQRZ� ZDWHU�� DQG�

KDYLQJ�UHODWLYHO\�ZHOO�GHYHORSHG�FRQFHDOLQJ�YHJHWDWLRQ��

8VLQJ�VQDS�WUDSV�YLRODWHV�DQ�µDVVXPSWLRQ�RI�QR�

VSHFLILF�LQVWUXPHQWV¶��DQG�DOVR�LV�VXEMHFW�WR�ELDV�GXH�WR�D�

YHU\� VPDOO� DUHD�ZKLFK�FDQ�EH� VXUYH\HG�ZLWK����� WUDSV��

ZKLOH� ODUJHU�FDWFKLQJ�HIIRUW�EHFRPHV�KDUGO\�FRPSDWLEOH�

ZLWK�LQWHQVLYH�ELUG�VWXGLHV��

%RWK�PHWKRGV�FDQ�WHOO�OLWWOH�DERXW�LQWUDVHDVRQDO�

G\QDPLFV�RI�OHPPLQJ�QXPEHUV��ZKLFK�LV�RIWHQ�RI�FULWLFDO�

LPSRUWDQFH� IRU� ELUG� EUHHGLQJ� SHUIRUPDQFH� �KDUGO\� DQ\�

RUQLWKRORJLVW� FDQ�DOORZ�KLPVHOI� WR�FDWFK� OHPPLQJV�ZLWK�

VQDS�WUDSV�GXULQJ�KLV�ZKROH�VWD\�LQ�WKH�ILHOG���

,Q� WKLV� UHVSHFW�� ZH� DUH� WHPSWHG� WR� DWWUDFW�

DGGLWLRQDO�DWWHQWLRQ� WR�D� VLPSOH�FRXQWLQJ�RI�DOO�DQLPDOV�

PHW�E\�DQ�REVHUYHU�RQ�H[FXUVLRQV�GXULQJ�KHU�KLV�VWD\�LQ�

WXQGUD�WKDW�KDV�WKH�IROORZLQJ�LPSRUWDQW�DGYDQWDJHV��

�� LW� LV� WKH� OHDVW� ODERXU� LQWHQVLYH� DSSURDFK�� XQOHVV�

OHPPLQJ� QXPEHUV� DUH� VR� KLJK� WKDW� UHJLVWHULQJ� WKHP�

UHTXLUHV�D�ORW�RI�WLPH��

�� LW�DOORZV�WR�FRQWURO�IRU�FKDQJHV�LQ�URGHQW�DYDLODELOLW\�

�DOWKRXJK� QRW� QXPEHUV�� GXULQJ� WKH�ZKROH� SHULRG� RI�

H[SHGLWLRQ��

�� WKH� GDWD� DUH� FROOHFWHG� H[DFWO\� IRU� DQ� DUHD� LQ�ZKLFK�

RUQLWKRORJLFDO�VWXGLHV�DUH�FDUULHG�RXW��

7KLV� PHWKRG� LV� VXEMHFWLYH� DQG� PDNHV� FOHDU�

HPSKDVLV� RQ� DYDLODELOLW\� UDWKHU� WKDQ� QXPEHU�� EXW� WKLV�

PD\�HYHQ�EH�D�EHQHILW�JLYHQ�WKH�PDQLIHVWHG�ELDV�WRZDUGV�

RUQLWKRORJLFDO� GHPDQGV�� LQ� ZKLFK� VFRSH� URGHQWV� DUH�

SULPDULO\� UHJDUGHG� DV� SUH\� WKDW� VKRXOG� QRW� RQO\� EH�
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DEXQGDQW�� EXW� ZKDW� LV� PRUH� LPSRUWDQW� �� DYDLODEOH� �LQ�

VRPH�RI�$UFWLF�ELUG�VWXGLHV� URGHQWV�ZHUH�FRQVLGHUHG�DV�

FRPSHWLWRUV� RI� JHHVH� IRU� IRRG�� RU� SUHGDWRUV� UDWKHU� WKDQ�

SUH\�� EXW� WKHVH� DUH� FOHDU� H[FHSWLRQV��� 2I� FRXUVH��

DSSUR[LPDWLRQ� RI� OHPPLQJ� DYDLODELOLW\� HYHQ� WR� DYLDQ�

SUHGDWRUV� E\� ZKDW� LV� VHHQ� E\� D� KXPDQ� LV� YHU\�

FRQGLWLRQDO�� EXW� SHUKDSV� QR� PRUH� ELDVHG� WKDQ�

DSSUR[LPDWLRQ�RI�DYDLODELOLW\� �QRW�QXPEHU���E\�QXPEHU�

RI�ZLQWHU�QHVWV�RU�VSHFLPHQV�FDSWXUHG�LQ�VQDS�WUDSV��

:H� KRSH� WKDW� DERYH� UHVWULFWHG� UHYLHZ� FDQ�

VWLPXODWH�IXUWKHU�FRQVWUXFWLYH�WKLQNLQJ�RQ�WKH�WRSLF��DQG�

HQFRXUDJH� $UFWLF� UHVHDUFKHUV� WR� VKDUH� WKHLU� H[SHULHQFH�

RI� HYDOXDWLRQ� RI� URGHQW� QXPEHUV� IRU� WKH� SXUSRVHV� RI�

RUQLWKRORJLFDO�UHVHDUFK��6XFK�H[FKDQJH�RI�RSLQLRQV�DQG�

LGHDV� PD\� HQG� XS� LI� QRW� ZLWK� ZRUNLQJ� RXW� RI� D� µEHVW¶�

XQLYHUVDO� WHFKQLTXH�� EXW� DW� OHDVW� ZLWK� EHWWHU�

XQGHUVWDQGLQJ�RI�KRZ�UHVXOWV�RI�WKHVH�GLIIHUHQW�PHWKRGV�

FRPSDUH� WR� HDFK� RWKHU�� 3URYLGHG� RSLQLRQV� DQG�

VXJJHVWLRQV�ZLOO� LPPHGLDWHO\�EH�SODFHG� LQ�D�GLVFXVVLRQ�

DUHD� RI� WKH� SURMHFW� :(%� VLWH�

�KWWS���VRLO�PVX�UX�aVRORYLHY�DUFWLF���� ZKLOH� H[WHQVLYH�

UHYLHZ��GLVFXVVLRQ�DQG��SRVVLEO\��UHFRPPHQGDWLRQV�ZLOO�

DSSHDU�LQ�WKH�QH[W�LVVXH�RI�WKH�1HZVOHWWHU��

0LNKDLO�6RORYLHY�DQG�3DYHO�7RPNRYLFK�

5HIHUHQFHV��

��� 0HQ\XVKLQD� ,�(�� ������ � 5HFRPPHQGDWLRQV� RQ�

WHFKQLTXHV� RI� OHPPLQJ� DEXQGDQFH� HVWLPDWLRQ� GXULQJ�

RUQLWKRORJLFDO� VWXGLHV�� ,1)250$7,21�0$7(5,$/6�

2)�7+(�:25.,1*�*5283�21�:$'(56��1R������

��������LQ�5XVVLDQ���

��� .RNRUHY� <D�,�� ������ � (VWLPDWLRQ� RI� VPDOO� URGHQW�

QXPEHUV� LQ� WXQGUD� LQ� WKH� VXPPHU�� ,1)250$7,21�

0$7(5,$/6� 2)� 7+(� :25.,1*� *5283� 21�

:$'(56��1R��������������LQ�5XVVLDQ���

�

0$3�&2//(&7,21�

$�VHW�RI���PDSV�EHORZ�LV�SURYLGHG�WR�KLJKOLJKW�YDULRXV�

DVSHFWV� RI� ELUG� EUHHGLQJ� FRQGLWLRQV� LQ� WKH� $UFWLF� LQ�

������ )LJXUHV� �� DQG� �� LOOXVWUDWH� ELUG� EUHHGLQJ� VXFFHVV�

DQG� URGHQW� DEXQGDQFH� EDVLFDOO\� DV� WKHVH�ZHUH� UHSRUWHG�

E\�UHVSRQGHQWV��,Q�UDUH�FDVHV�ZKHQ�UHVSRQGHQWV�GLG�QRW�

H[SOLFLWO\� TXDOLILHG� EUHHGLQJ� VXFFHVV� RU� URGHQW�

DEXQGDQFH��EXW�WKHVH�ZHUH�UDWKHU�REYLRXV�IURP�WKH�RWKHU�

LQIRUPDWLRQ� VXSSOLHG�� WKH� VLWH� ZDV� DVVLJQHG� WR� D�

UHVSHFWLYH� FDWHJRU\� EDVHG� RQ� WKH� MXGJHPHQW� RI�

FRPSLOHUV��

(DFK�RI�WKH�ILJXUHV���DQG���UHSUHVHQW�RYHUOD\�RI�WKH�PDS�

OD\HUV�UHIOHFWLQJ�WZR�GLIIHUHQW�NLQGV�RI�LQIRUPDWLRQ��7KH�

ILUVW�RQH�LV�WKH�GHYLDWLRQ�RI�PHDQ�-XQH�-XO\�WHPSHUDWXUH�

LQ������ IURP�PHDQ�-XQH�-XO\� WHPSHUDWXUH�DYHUDJHG�IRU�

WKH�SHULRG������������7KLV�GHYLDWLRQ�LQGLFDWHV�ZKHWKHU�

UHVSHFWLYH�PRQWK� LQ� �����ZDV�ZDUPHU� �SRVLWLYH� YDOXH��

RU� FROGHU� �QHJDWLYH� YDOXH�� WKDQ� DYHUDJH�� &RORXU� RI� WKH�

SRLQWV� DW� VWXG\� VLWHV� UHIOHFWV� VXEMHFWLYH� HYDOXDWLRQ� E\�

UHVSRQGHQWV�RI�WKH�VSULQJ�DV�EHLQJ�HDUO\��DYHUDJH��RU�ODWH�

�ILJ������DQG�WKH�VXPPHU�DV�ZDUP��DYHUDJH�RU�FROG��ILJ��

���� 3OHDVH� QRWH�� WKDW� DOVR� UHIHUULQJ� WR� URXJKO\� VDPH�

SHULRG�GXULQJ� WKH� VXPPHU�� WKH� WZR�NLQG�RI� LQIRUPDWLRQ�

UHIOHFW� HVVHQWLDOO\� GLIIHUHQW� SKHQRPHQD� WKDW� VKRXOG� QRW�

QHFHVVDULO\� DJUHH� �� IRU� H[DPSOH� VSULQJ� FRXOG� EH� HDUO\�

DQG� FROG�� 7HPSHUDWXUH� GDWD� ZHUH� REWDLQHG� IURP� WKH�

1DWLRQDO� &OLPDWLF� 'DWD� &HQWHU� �86$��

KWWS���ZZZ�QFGF�QRDD�JRY�RO�FOLPDWH��

FOLPDWHUHVRXUFHV�KWPO���*ULG�PDS�ZDV�FRQVWUXFWHG�XVLQJ�

LQYHUVH� GLVWDQFH� LQWHUSRODWLRQ� LQ� 0DS,QIR� 3URIHVVLRQDO�

YHUVLRQ� ���� *,6� VRIWZDUH�� ZLWK� WKH� IROORZLQJ� VHWWLQJV��

FHOO�VL]H����NP��VHDUFK�UDGLXV�����NP��H[SRQHQW����7KH�

DUHD�FRYHUHG�E\�WKH�JULG�LQFOXGHV�WKH�WHUULWRU\�REWDLQHG�

IURP�RYHUOD\�RI�$UFWLF�ERXQGDULHV��DV�GHILQHG�E\�&$))�

DQG�$0$3��SOXV�DGGLWLRQDO�����NP�EXIIHU�DURXQG��

%DVH�PDSV�KDG�EHHQ�GRZQORDGHG�IURP�*5,'�$UHQGDO
V�

:(%� VLWH� �KWWS���ZZZ�JULGD�QR�GE�JLV�SURG�KWPO��

DUFWLF�KWP��� SURMHFWLRQ� �� /DPEHUW� $]LPXWKDO� (TXDO�

$UHD��
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�
)LJXUH����%LUG�EUHHGLQJ�VXFFHVV�LQ�WKH�$UFWLF�LQ������

�

�
)LJXUH����5RGHQW�DEXQGDQFH�LQ�WKH�$UFWLF�LQ������
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