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:H� DUH� SOHDVHG� WR� SUHVHQW� WKH� VHFRQG� LVVXH� RI�

QHZVOHWWHU� RI� WKH� ,QWHUQDWLRQDO� %UHHGLQJ�

&RQGLWLRQV�6XUYH\�RQ�$UFWLF�%LUGV�ZLWK�UHVXOWV�IRU�

WKH� ����� VXPPHU� VHDVRQ�� 7KXV�� D� VXFFHVVIXO�

WUDQVLWLRQ�IURP�WKH�VWDUWLQJ�SKDVH�RI�WKH�SURMHFW�WR�

WKH�SKDVH�RI�UHJXODU�IXQFWLRQLQJ�FDQ�EH�VWDWHG��7KH�

6XUYH\�LV�DLPHG�DW�LPSURYLQJ�RXU�XQGHUVWDQGLQJ�RI�

UHJXODULWLHV� LQ� SRSXODWLRQ� G\QDPLFV� RI� $UFWLF�

WHUUHVWULDO�ELUGV��LQ�SDUWLFXODU�ZDWHUIRZO��E\�PHDQV�

RI� FROODWLQJ� DW� SDQ�$UFWLF� VFDOH� LQIRUPDWLRQ� RQ�

HQYLURQPHQWDO�FRQGLWLRQV�RQ�EUHHGLQJ�DUHDV��

,Q� WKH� WLPH� WKDW� SDVVHG� � VLQFH� SXEOLFDWLRQ� RI� WKH�

ILUVW� LVVXH� RI� WKH� QHZVOHWWHU� LQ� VXPPHU� �����

JUDGXDO� DGYDQFHV� ZHUH� PDGH� LQ� DUHDV� RI� PDLQ�

SULRULW\� IRU� WKH� SURMHFW� LPSOHPHQWDWLRQ�� $Q�

H[LVWLQJ� QHWZRUN� RI� UHVSRQGHQWV� LQ� 5XVVLD�

VXSSRUWHG�SURSRVHG�FKDQJH�IURP�WKH�SUHYLRXV�IUHH�

IRUP� YHUVLRQ� RI� GDWD� SURYLVLRQ� IRU� VXEVHTXHQW�

SXEOLFDWLRQ� LQ� WKH� ,QIRUPDWLRQ� 0DWHULDOV� RI� WKH�

:RUNLQJ� *URXS� RQ� :DGHUV� �&,6�� WR� WKH� XVH� RI�

VWDQGDUG� TXHVWLRQQDLUHV� DQG� SXEOLFDWLRQ� RI�

LQIRUPDWLRQ�ERWK�HOHFWURQLFDOO\�WR�WKH�,QWHUQHW�DQG�

LQ�DQQXDO�QHZVOHWWHU��$�GDWD�IORZ�RQ�ELUG�EUHHGLQJ�

FRQGLWLRQV� LQ� VXPPHU� ����� IRU� ORFDOLWLHV� RXWVLGH�

5XVVLD� VOLJKWO\� LQFUHDVHG� FRPSDUHG� WR� VXPPHU�

������EXW�VWLOO�UHPDLQV�PRVWO\�LQVXIILFLHQW�IRU�ZLGH�

VFDOH� FRPSDULVRQV�� ,PSURYHPHQW� WR� WKLV� VLWXDWLRQ�

LQ� IXWXUH� ZLOO� GHSHQG� RQ� ERWK� DFWLYLWLHV� RI� WKH�

SURMHFW� FRRUGLQDWRUV� DQG� SULPDULO\� UHVSRQVH� IURP�

DUFWLF� UHVHDUFK� FRPPXQLW\�� 3HUKDSV�� D� FULWLFDO�

QXPEHU� RI� GDWD� SRLQWV� IRU� D� JLYHQ� YDVW� UHJLRQ�

VKRXOG� DSSHDU� RQ� WKH� PDS� EHIRUH� FRQWULEXWLRQ� WR�

HPHUJLQJ�SLFWXUH�ZLWK�WKHLU�RZQ�SLHFHV�RI�PRVDLF�

EHFRPHV�UHDOO\�DWWUDFWLYH�WR�SHRSOH��

'XULQJ�ZLQWHU�WKH�GDWDEDVH�RI�,QWHUQDWLRQDO�:DGHU�

6WXG\�*URXS� DQG�:HWODQGV� ,QWHUQDWLRQDO¶V�*RRVH�

DQG� 6ZDQ� 6SHFLDOLVW� *URXSV� DORQJ� ZLWK� WKH� KRW�

UHSRUWV�RI������ILHOG�VHDVRQ�ZDV�IHG�ZLWK�GDWD�IRU�

WKH� SHULRG� VWDUWLQJ� IURP� ����� WKDW�ZHUH� IRUPHUO\�

SXEOLVKHG� PRVWO\� LQ� 5XVVLDQ�� $FFRUGLQJO\�� WKH�

GDWDEDVH�FXUUHQWO\�KROGV�LQIRUPDWLRQ�IRU�WKH�ODVW���

\HDU� SHULRG�� DQG� H[WUDFWV�RI� WKHVH�GDWD�KDYH�EHHQ�

PDGH� DYDLODEOH� DW� WKH� :(%�

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

DORQJ� ZLWK� VXPPDU\� PDSV�� 7KLV� H[SDQGV�

RSSRUWXQLWLHV� RI� PDNLQJ� FRPSDULVRQV� DQG�

FRQFOXVLRQV� RQ� UHFHQW� WUHQGV� LQ� ELUG� EUHHGLQJ�

FRQGLWLRQV�LQ�(XUDVLDQ�$UFWLF��

7KH� FXUUHQW� LVVXH� RI� QHZVOHWWHU� LV� FHQWUHG� DURXQG�

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

VXPPHU� VHDVRQ�� DQG� HQFRPSDVVHV� WKH� IROORZLQJ�

WRSLFV��

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

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

UHVSRQGHQWV��

¡� D�UHYLHZ�RI�WKHVH�UHSRUWV��

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

¡� FRQWULEXWLRQ�RI�6��3DVNKDOQ\�HW�DO��WR�GLVFXVVLRQ�

RQ�WHFKQLTXHV�RI�OHPPLQJ�QXPEHUV¶�HYDOXDWLRQ�

IRU� WKH� SXUSRVH� RI� RUQLWKRORJLFDO� UHVHDUFK�

�LQLWLDWHG�LQ�QHZVOHWWHU�1R������

¡� DQ� LQVLJKW� LQWR�ZDGHU�EUHHGLQJ�SHUIRUPDQFH� LQ�

�����PDGH�E\� WKH�$XVWUDODVLDQ�:DGHU�6WXGLHV�

*URXS�IURP�$XVWUDOLDQ�QRQ�EUHHGLQJ�JURXQGV��

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

VRPH� EDVLF� FOLPDWLF� FKDUDFWHULVWLFV�� URGHQW�

DEXQGDQFH� DQG� ELUG� EUHHGLQJ� SHUIRUPDQFH� �DV�

TXDOLILHG�E\� UHVSRQGHQWV�� LQ�$UFWLF� LQ� VXPPHU�

������

,Q�WKH�QHDU�IXWXUH�LQWHQVLYH�HIIRUWV�ZLOO�EH�PDGH�LQ�

VHDUFKHV�RI�GDWD�RQ�EUHHGLQJ�FRQGLWLRQV�GXULQJ�WKH�

VXPPHU� ������ DQG� ZH� HQFRXUDJH� $UFWLF�

UHVHDUFKHUV�DQG�RWKHU�YLVLWRUV�RI�$UFWLF�UHJLRQV�

WR� VXSSRUW� WKH� VXUYH\� E\� FRQWULEXWLQJ� WKHLU�

LQIRUPDWLRQ� DQG� VWLPXODWLQJ� FROOHDJXHV� WR� GR�



$5&7,&�%5((',1*�&21',7,216�

� �

WKH� VDPH�� 21/<� 285� &20081$/� ())257�

:,//� 0$.(� 3266,%/(� &203$5,6216� 21�

&,5&8032/$5� 6&$/(� $1'� 7+(� 352-(&7�

5(68/76� %(&20,1*� 2)� 5($/� ,17(5(67�

)25� 5(6($5&+(6� $1'�

&216(59$7,21,676�� :H� KRSH� WKDW�

LQIRUPDWLRQ� FRYHUDJH� IRU� VXPPHU� ����� ZLOO� EH�

JRRG� HQRXJK� WR� GLVFXVV� LQ� WKH� QH[W� QHZVOHWWHU�

VLWXDWLRQ� ZLWK� ELUG� SURGXFWLYLW\� ZLWKLQ� DQG�

EHWZHHQ�PRVW�RI�WKH�ODUJH�UHJLRQV�RI�$UFWLF��)RUPV�

IRU� ILOOLQJ� FDQ� EH� UHTXHVWHG� DV� D� SDSHU� FRS\� RU�

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

IURP� DQ\� RI� WKH� DGGUHVVHV� EHORZ�� RU� GRZQORDGHG�

IURP� WKH� :(%� VLWH�� +LJK� YDOXH� LV� DVVLJQHG� WR�

FRPSOHWHG� IRUPV� DOVR� IURP� SUHYLRXV� \HDUV��

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

SXEOLVKHG� PDWHULDO� HOVHZKHUH�� DQG� WR� UHSULQWV� RI�

SXEOLFDWLRQV��

7KH� LVVXHV� RI� EURDGHU� GDWDEDVH� DYDLODELOLW\� IRU�

UHVHDUFK�DQG�FRQVHUYDWLRQ�SXUSRVHV�KRSHIXOO\�ZLOO�

EH�UHVROYHG�EHIRUH�WKH�HQG�RI�WKLV�\HDU�E\�VKDSLQJ�

RYHU�SULQFLSDOV�RI�GDWD�XVH� DQG� DFFHVV��7KH� ODWWHU�

WDVN� UHSUHVHQWV� D� UHDO� FKDOOHQJH� GXH� WR� YDVW�

GLYHUVLW\� RI� DFFXPXODWHG� GDWD� LQ� WHUPV� RI� TXDOLW\�

DQG� TXDQWLW\�� EXW� D� VROXWLRQ� ZLOO� KRSHIXOO\� EH�

IRXQG� WR� VDWLVIDFWLRQ� RI� LQWHUHVWHG� SDUWLHV�� $OO�

FRQWULEXWRUV�WR�WKH�GDWDEDVH�LQ�SUHYLRXV�\HDUV�ZLOO�

EH� DVNHG� WR� FRQILUP� UHDGLQHVV� WR� DOORZ� DFFHVV� WR�

DOUHDG\� HQWHUHG� GDWD� RQ� QHZO\� GHYHORSHG�

FRQGLWLRQV��

7KLV� 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� DUH� RSHQHG� WR� IHHG�EDFN� RI�

UHDGHUV�� DQG� ZLOO� FRQVLGHU� ZLWK� FRQFHUQ� DQ\�

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

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

�

3URMHFW�FRRUGLQDWRUV��

0LNKDLO�6RORYLHY��

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

)DFXOW\��0RVFRZ�6WDWH�8QLY���0RVFRZ��

��������5XVVLD��

H�PDLO��VRORYLHY#VRLO�PVX�UX�

3DYHO�7RPNRYLFK��

=RRORJLFDO�0XVHXP��0RVFRZ�6WDWH�8QLY���

%�1LNLWVND\D�6W������0RVFRZ���������5XVVLD��

H�PDLO��WRPNRYLF#��]RRPXV�ELR�PVX�UX�
�

�

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

KWWS���ZZZ�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��HVSHFLDOO\�WR�PHPEHUV�RI�WKH�

:RUNLQJ�*URXS�RQ�:DGHUV��&,6���/RJLVWLFDO�VXSSRUW�IURP�:HWODQGV�,QWHUQDWLRQDO�ZDV�

PXFK�DSSUHFLDWHG��%LUG�GUDZLQJV�ZHUH�PDGH�E\�(�.REOLN�	�0�'HPHQWLHY��

�������,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��.ROD�3HQLQVXOD��5XVVLD�������
1��

�����
(��

6SULQJ� ZDV� ODWH�� VXPPHU� FROG� DQG� GU\�� ZLWK� IUHTXHQW�

VWRUPV�� /DNHV� EHFDPH� LFH�IUHH� RQ� ���0D\��$� VWRUP�ZLWK�

UDLQ�LQ�WKH�HQG�RI�-XO\�FDXVHG�GHDWK�RI�DOO�FKLFNV�LQ�$UFWLF�

7HUQ�6WHUQD�SDUDGLVDHD��1HVWLQJ�ZDV�UHODWLYHO\�VXFFHVVIXO�

IRU� PRVW� ELUG� VSHFLHV�� DOWKRXJK� GHOD\HG�� VDPH� DV� WKH�

DXWXPQ� PLJUDWLRQ� ZDV� FRPSDUHG� WR� DYHUDJH� GDWHV��

1XPEHUV� RI� *UHDW� EODFN�EDFNHG� /DUXV� PDULQXV� DQG�

+HUULQJ�/��DUJHQWDWXV�JXOOV�FRQWLQXHG�WR�LQFUHDVH��DQG�WKHLU�

UHSURGXFWLYH� VXFFHVV� ZDV� KLJK�� %LJ� SRUWLRQ� RI� QRQ�

EUHHGHUV� ZDV� REVHUYHG� DPRQJ� $UFWLF� 7HUQV� DQG� %ODFN�

*XLOOHPRWV� &HSSKXV� JU\OOH�� DQG� PDQ\� FKLFNV� RI� WKHVH�

VSHFLHV� GLHG�� 3XIILQV� )UDWHUFXOD� DUFWLFD� QHVWHG� LQ� ELJ�

QXPEHUV� DQG� IOHGJHG�� &RPPRQ� (LGHU� 6RPDWHULD�

PROOLVVLPD� KDG� ELJ� QXPEHUV�� DQG� *UD\�OHJ� *HHVH� $QVHU�

DQVHU�ZHUH�LQFUHDVLQJ�LQ�EUHHGLQJ�QXPEHUV��

1HVWLQJ�RI�ZDGHUV��ZKLFK�DUH�QRW�DEXQGDQW�RQ�WKH�LVODQGV��

ZDV� VXFFHVVIXO�� 'XQOLQV� &DOLGULV� DOSLQD�� 3XUSOH�

6DQGSLSHUV�&�PDULWLPD��7XUQVWRQHV�$UHQDULD�LQWHUSUHV�DQG�

/LWWOH� 6WLQWV�&DOLGULV� PLQXWD� ZHUH� UHODWLYHO\� DEXQGDQW� RQ�

PLJUDWLRQ� LQ� DXWXPQ�� ZKLOH� 5XIIV� 3KLORPDFKXV� SXJQD[�

ZHUH� YHU\� VFDUFH��1RUZHJLDQ�/HPPLQJV�/HPPXV� OHPPXV�

ZHUH� QRW� UHFRUGHG� RQ� PDLQODQG� WXQGUD�� DQG� RQO\� IHZ�

VROLWDU\� ELUGV� RI� SUH\� ZHUH� REVHUYHG� PLJUDWLQJ� RYHU� WKH�

LVODQGV��

,�3�7DWDULQNRYD�

��� .KDURORY� ,VODQG�� 6HP
� 2VWURYRY� $UFKLSHODJR� QHDU�

0XUPDQ�FRDVW��5XVVLD�������
1�������
(��

%UHHGLQJ� FRQGLWLRQV� ZHUH� IDYRXUDEOH� IRU� FRORQLDO�

VHDELUGV�DV�IRRG�VXSSO\�ZDV�JRRG��5HSURGXFWLYH�VXFFHVV�

ZDV�RQO\� VHULRXVO\� LQIOXHQFHG�E\� LOOHJDO�HJJ�FROOHFWLQJ��

1RUZHJLDQ�/HPPLQJV�KDG�DYHUDJH�QXPEHU��

<�9�.UDVQRY�

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

������
1�������
(��

/RFDO�SHRSOH� UHSRUWHG� WKDW�0D\�ZDV�FROG��ZKLOH�-XQH� ��

ZDUP� DQG� GU\�� -XO\� ZDV� FRRO� ZLWK� DLU� WHPSHUDWXUHV�

IOXFWXDWLQJ� LQ� WKH� UDQJH�RI� ���� WR� ������&��5DLQV�ZHUH�

UDUH� DQG� QRW� KHDY\� LQ� WKH� PLGGOH� RI� -XO\�� EXW� EHFDPH�

WRUUHQWLDO� LQ� WKH� ODVW� ILYH�GD\� SHULRG� RI� WKH� PRQWK��

*HQHUDOO\� ZHDWKHU� FRQGLWLRQV� ZHUH� IDYRXUDEOH� IRU� ELUG�

UHSURGXFWLRQ�� DQG� KHDY\� UDLQV� LQ� ODWH� -XO\� DOUHDG\� GLG�

QRW�DIIHFW�EUHHGLQJ�VXFFHVV��0DPPDOLDQ�SUHGDWRUV�ZHUH�

DEVHQW� LQ� WKH� VWXG\� DUHD�� ZKLOH� DYLDQ� SUHGDWRUV� �VNXDV�

6WHUFRUDULXV� VSS�� DQG� 5RXJK�OHJJHG� %X]]DUGV� %XWHR�

ODJRSXV�� ZHUH� PRVWO\� IHHGLQJ� RQ� YROHV� ZKLFK� ZHUH�

FRPPRQ� WKHUH�� )OHGJOLQJV� RI� ZDGHUV� DQG� SDVVHULQHV�

ZHUH� WDNHQ� E\� DYLDQ� SUHGDWRUV� IDU� OHVV� RIWHQ� WKDQ� LQ�

������ZKHQ� URGHQWV�ZHUH�DEVHQW��5HSURGXFWLYH� VXFFHVV�

RI� ODUJH� JXOOV� �*ODXFRXV�/DUXV�K\SHUERUHXV� DQG�:HVW�

6LEHULDQ� +HUULQJ� /�� KHXJOLQL� JXOOV�� ZDV� ORZHU� WKDQ� LQ�

�����GXH�WR�UHJXODU�SUHGDWLRQ�RQ�WKHLU�FKLFNV�RI�:KLWH�
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WDLOHG� 6HD� (DJOHV� +DOLDHHWXV� DOELFLOOD�� WKDW� ZHUH�

SUDFWLFDOO\�QRW�VHHQ�LQ�������

9�'�.RNKDQRY�

���.RORNRONRYD�*XOI��1HUXWD�5LYHU�PRXWK��5XVVLD�

������
1�������
(��

/DWH� VQRZPHOW� SUHYHQWHG� UHSURGXFWLRQ� RI� PDQ\�

ZDWHUELUGV�� 7KH� ZHDWKHU� ZDV� FRRO� DQG� UDLQ\� VWDUWLQJ�

IURP����-XO\��/HPPLQJV�/HPPXV�VLELULFXV�ZHUH�DEVHQW��

ZKLOH�RWKHU�URGHQWV�ZHUH�YHU\�UDUH��$UFWLF�)R[HV�$ORSH[�

ODJRSXV� ZHUH� UDUH�� 5RXJK�OHJJHG� %X]]DUGV� GLG� QRW�

EUHHG��%URRGV�RI�ELUGV�ZHUH�ODWH�DQG�LQIUHTXHQW��%URRG�

VL]H�RI�ZDWHUIRZO�ZDV�DSSUR[LPDWHO\�����VPDOOHU� WKDQ�

DYHUDJH��%UHHGLQJ�7HUHN�6DQGSLSHU�;HQXV�FLQHUHXV�DQG�

&RPPRQ� 6QLSH� *DOOLQDJR� JDOOLQDJR� ZHUH� DEXQGDQW�

DPRQJ�ZDGHUV��+HUULQJ�*XOO�DPRQJ�JXOOV��

2�<�0LQHHY�

��� 3HFKRUD� 5LYHU� GHOWD� DUHD� DQG� 5XVVN\� =DYRURW�

3HQLQVXOD��5XVVLD�������
1�������
(��

,FH�RQ�WKH�3HFKRUD�5LYHU�EURNH�XS�ODWHU�WKDQ�GXULQJ�WKH�

ODVW�����\HDUV��FD�����-XQH�QHDU�1DU\DQ�0DU�������
1���

(VWLPDWHG�����RI� VQRZ�FRYHU�ZDV� UHDFKHG�RQ����-XQH�

DW������
1�DQG�RQ����-XQH�DW������
1��7KH�VXPPHU�ZDV�

ODWH� DQG� FKDUDFWHULVHG� E\� UHDVRQDEOH� DLU� WHPSHUDWXUHV�

ZLWKRXW�PDMRU�VHW�EDFNV��

7KH� DUHD� LV� YHU\� FRPSOH[� LQ� VWUXFWXUH� DQG� W\SH� RI�

SUHGDWRUV�� $UFWLF� )R[� LQKDELWV� WXQGUD�� ZKLOH� 5HG� )R[�

9XOSHV� YXOSHV� WKH� GHOWD� ZLWK� EXVKHV�� :ROYHULQH�*XOR�

JXOR��:ROI�&DQLV� OXSXV� DQG�%URZQ�%HDU�8UVXV� DUFWRV�

ZHUH�SUHVHQW�LQ�������$UFWLF�)R[HV��OHPPLQJV�DQG�YROHV�

DOO� ZHUH� UDUH�� %\� JHQHUDO� LPSUHVVLRQ� SUHGDWRUV�

GHWHUPLQHG�EUHHGLQJ� VXFFHVV� LQ� WKLV�DUHD� WR�D� IDU� OHVVHU�

H[WHQW� WKDQ� IXUWKHU�(DVW�� 3UH\� DEXQGDQFH� IRU� UDSWRUV� LV�

OHVV�F\FOLF�WKDQ�LW�LV�NQRZQ�DW�7DLP\U��/HPPLQJV�SOD\�D�

PLQRU�UROH��ZKLOH�5RRW�9ROH�0LFURUXV�RHFRQRPXV�GRHV�

LQVWHDG��:LOORZ�*URXVH�/DJRSXV� ODJRSXV� VKRZV� VRPH�

F\FOLFLW\�ZLWK������EHLQJ�DW�D�ORZ��,Q�D�KLOO\�DUHD������

ZDV� SHDN� \HDU� IRU� 6QRZ\� 2ZO�1\FWHD� VFDQGLDFD� DQG�

3RPDULQH� 6NXD� 6WHUFRUDULXV� SRPDULQXV�� EXW� WKLV� FRXOG�

EH� GXH� WR� IDFWRUV� IXUWKHU� WR� WKH� (DVW� PRUH� WKDQ� ORFDO�

IDFWRUV��,Q������WKHVH�VSHFLHV�ZHUH�DEVHQW��

0�5��YDQ�(HUGHQ�

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

������
1�������
(��

6PDOO� DPRXQW� RI� VQRZ� ZDV� DFFXPXODWHG� GXULQJ� YHU\�

FROG� ZLQWHU� �XS� WR� ����&��� ZLWK� QHDUO\� DOO� WKH� ZLQWHU�

SUHFLSLWDWLRQ� RFFXUULQJ� GXULQJ� $SULO� DQG� 0D\�� -XQH�

WHPSHUDWXUHV�ZHUH�EHORZ� WKH� DYHUDJH�� ,W�ZDV� WKH�ZRUVW�

EUHHGLQJ�\HDU�RI�RXU�VWXG\� LQ� WHUPV�RI�ODWHQHVV��WKH�LFH�

RQ� WKH� 3HFKRUD� 5LYHU� GLG� QRW� EUHDN� XQWLO� ��� -XQH��

QRUPDOO\�LW�KDSSHQV�LQ�ODWH�0D\���

1R� URGHQWV� ZHUH� REVHUYHG� GXULQJ� WKH� ZKROH� SHULRG� RI�

REVHUYDWLRQV� ���� -XQH� �� �� -XO\��� $EXQGDQFH� RI� $UFWLF�

)R[HV� DQG� ELUGV� RI� SUH\� ZDV� QRWLFHDEO\� ORZHU� WKDQ� LQ�

������ ZKLOH� 6QRZ\� 2ZO� DQG� 5RXJK�OHJJHG� %X]]DUG�

ZHUH� HQWLUHO\� DEVHQW��2QO\�:KLWH�WDLOHG�6HD�(DJOH�ZDV�

UHJXODUO\�VHHQ�DPRQJ�ELUGV�RI�SUH\��7ZR�RI�IRXU�NQRZQ�

$UFWLF� )R[� GHQV� ZHUH� XQLQKDELWHG�� ZKLOH� RQH� RI�

LQKDELWHG� GHQV� FRQWDLQHG� �� \RXQJ� ZKLFK� LV� D� KDOI� WKH�

QXPEHU�RI�\RXQJ�LQ�WKH�VDPH�GHQ�LQ�������

1XPEHUV� RI� VNXDV� DQG� JXOOV� ZHUH� ORZHU� WKDQ� LQ� ������

%UHHGLQJ�QXPEHUV�RI�GXFNV�ZHUH�WKH�ORZHVW�IRU�WKH����

\HDU� VHULHV�� OLNHZLVH� ZDV� WKH� EUHHGLQJ� GHQVLW\� RI�

%HZLFN
V� 6ZDQ�&\JQXV� EHZLFNLL� ���� QHVWV� LQ� WKH� FRUH�

VWXG\�DUHD��ZKHUH�QRUPDOO\�����SDLUV�EUHG���$OVR�FOXWFK�

VL]H� LQ� PRVW� VSHFLHV� RI� ZDWHUIRZO� ZDV� ORZHU� WKDQ�

DYHUDJH��QRW�H[FHHGLQJ���HJJV�LQ�JHHVH�DQG�VZDQV��PHDQ�

IRU� %HZLFN
V� 6ZDQ� ZDV� ���� HJJV��� $� SURQRXQFHG�

UHGXFWLRQ� LQ� QXPEHUV�ZDV� UHFRUGHG� LQ�QHVWLQJ�'XQOLQV��

7HPPLQFN
V� &DOLGULV� WHPPLQFNLL� DQG� /LWWOH� VWLQWV�� DQG�

5XIIV�� ZKLOH� 5HG�QHFNHG� 3KDODURSHV� 3KDODURSXV�

OREDWXV� EHFDPH� D� VRPHZKDW� PRUH� FRPPRQ� WKDQ� LQ�

������ ,QFRPSOHWH� FOXWFKHV�ZHUH�QRW� LQIUHTXHQW� LQ�QHVWV�

RI� 'XQOLQ� DQG� 7HPPLQFN
V� 6WLQW�� 'HVSLWH� RI� ORZ�

QXPEHUV� RI� SUHGDWRUV� EUHHGLQJ� FRQGLWLRQV� ZHUH�

XQIDYRXUDEOH� IRU�PDQ\�ZDWHUIRZO��ZDGHUV� DQG�ELUGV� RI�

SUH\��PRVWO\�EHFDXVH�RI�WKH�FROG�VSULQJ��

<�0�6KFKDGLORY��$�9�%HORXVRYD��(�&�5HHV�

���%HOXVK
\D�*XED��1RYD\D�=HPO\D�$UFKLSHODJR��5XVVLD�

������
1�������
(��

([FHSWLRQDOO\� ODWH� VSULQJ�ZDV� IROORZHG�E\�D�YHU\� VKRUW�

DQG� FROG� VXPPHU� ZLWK� XQVWDEOH� ZHDWKHU�� 0RUH� WKDQ� D�

KDOI� RI� GD\V� IURP� ��� -XO\� WR� ��� $XJXVW� ZHUH�

FKDUDFWHULVHG�E\�VWRUP\�ZLQGV��ZLWK�RQO\���VXQQ\�DQG���

ZLQGOHVV� GD\V�� 6RXWKHUQ� DQG� HDVWHUQ� ZLQGV�

SUHGRPLQDWHG�� EULQJLQJ� FROG� IURP� WKH� LFH�ILOOHG� .DUD�

6HD�DQG�.DUVNLH�9RURWD�&KDQQHO��3KHQRORJLFDO�IHDWXUHV�

RI�DXWXPQ��ZKLFK�DUH� W\SLFDO�IRU� ODWH�$XJXVW��VWDUWHG�WR�

DSSHDU�DOUHDG\�IURP����$XJXVW��

/HPPLQJ� QXPEHUV� RQ� WKH� *XVLQD\D� =HPO\D� 3HQLQVXOD�

ZHUH�YHU\� ORZ� �EXW� QRW� WKH�PLQLPDO��� DIWHU� WKH�SHDN�RI�

������1XPEHUV�RI�SUHGDWRUV�ZHUH�PLQLPDO��RQH�QHVWLQJ�

SDLU� DQG� D� VLQJOH�5RXJK�OHJJHG�%X]]DUG�� UDUH� VNXDV�RI�

IRXU� VSHFLHV�� QR�$UFWLF� )R[HV� DQG�6QRZ\�2ZOV�� /DUJH�

JXOOV� FRQFHQWUDWHG� QHDU� VHDELUG� FRORQLHV�� +RZHYHU��

VLWXDWLRQ�ZLWK�$UFWLF�)R[HV�DQG�RZOV�FRXOG�EH�GLIIHUHQW�

EHIRUH� WKH� VWDUW� RI� REVHUYDWLRQV� RQ� ��� -XO\�� 'HVSLWH�

DGYHUVH�ZHDWKHU��UHSURGXFWLRQ�ZDV�VXFFHVVIXO�LQ�:KLWH�

IURQWHG� $QVHU�DOELIURQV��%HDQ�$�� IDEDOLV�� DQG�%DUQDFOH�

%UDQWD� OHXFRSVLV� JHHVH�� &RPPRQ� (LGHU� �PDQ\� EURRGV�

UHFRUGHG��� 7XUQVWRQH�� %ODFN�OHJJHG� .LWWLZDNH� 5LVVD�

WU\GDFW\OD��YHU\�EDG�LQ�PXUUHV��2WKHU�VSHFLHV�ZHUH�UDUH��

EXW� IOHGJOLQJV� ZHUH� UHFRUGHG� LQ� /LWWOH� 6WLQW�� 'XQOLQ��

3XUSOH� 6DQGSLSHU�� 6KRUHODUN� (UHPRSKLOD� DOSHVWULV��

/DSODQG�&DOFDULXV� ODSSRQLFXV�DQG�6QRZ�3OHFWURSKHQD[�
QLYDOLV� EXQWLQJV�� 1HVWV� RI� 7HPPLQFN
V� 6WLQW�� .LQJ� (LGHU�

6RPDWHULD� VSHFWDELOLV� DQG� /RQJ�WDLOHG� 'XFN� &ODQJXOD�

K\HPDOLV�LQ�%HOXVK
\H�YLOODJH�ZHUH�GHSUHGDWHG�E\�GRJV��

9�1�.DO\DNLQ�

���1RYD\D�=HPO\D�$UFKLSHODJR��VRXWKHUQPRVW�RI�6RXWK�

,VODQG��5XVVLD�������
1�������
(��

$FFRUGLQJ�WR�UHSRUWV�RI�ORFDO�KXQWHUV�OHPPLQJV�EHFDPH�

DEXQGDQW�DW�WKH�VRXWK�RI�1RYD\D�=HPO\D�,VODQGV��ZKHUH�

$UFWLF� )R[HV� PRYHG� WR� IURP� *XVLQD\D� =HPO\D�

3HQLQVXOD�DW�WKH�VRXWK�ZHVW��

9�1�.DO\DNLQ�
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���9RUNXWD�5LYHU��%ROVKH]HPHOVND\D�7XQGUD��5XVVLD�

������
1�������
(��

$FFRUGLQJ� WR� REVHUYDWLRQV� IURP� �� -XQH� WR� ��� $XJXVW�

VHDVRQ� ZDV� ODWH�� FROG� DQG� UDLQ\�� 3ODLQ� WXQGUD� EHFDPH�

����VQRZ�IUHH�RQ����-XQH�RQO\��ULYHUV�EURNH�XS�RQ�����

-XQH��6QRZIDOOV�ZHUH� IUHTXHQW� LQ� WKH� ILUVW�KDOI�RI� -XQH��

DQG� RFFXUUHG� RQFH� LQ� HDUO\� -XO\�� /HPPLQJV� ZHUH� QRW�

VHHQ��ZKLOH�YROHV�DQG�$UFWLF�)R[HV�ZHUH�UDUH��IR[HV�GLG�

QRW� EUHHG��� 2ZOV� DQG� 3RPDULQH� 6NXDV� ZHUH� QRW� VHHQ��

5RXJK�OHJJHG�%X]]DUGV�QHVWHG��EXW�XQVXFFHVVIXOO\��

9�9�0RUR]RY�

����/RZHU�2E
�5LYHU��5XVVLD�������
1�������
(��

$� ORW� RI� VQRZ�ZDV� DFFXPXODWHG�GXULQJ�ZLQWHU�� WKH� ODVW�

VQRZVWRUPV�RFFXUUHG�LQ�ODWH�0D\��6SULQJ�ZDV�ODWH��LFH�

EUHDN� RQ�2E
� 5LYHU� QHDU� 6DOHKDUG� RQ� �� -XQH� LV� RQO\� ��

GD\�HDUOLHU�RI�WKH�ODWHVW�NQRZQ�GDWH���6XPPHU�ZDV�FROG�

LQ� WKH� EHJLQQLQJ� ������ -XQH��� ZLWK� VQRZ�SDWFKHV� RQ�

VORSHV� UHPDLQLQJ� XQWLO� ��� -XQH�� DQG� ODVW� LFH� GLVUXSWLRQ�

RQ� ODNHV�E\���� -XQH�RQO\��0LG�VXPPHU�ZDV�ZDUP�DQG�

PRGHUDWHO\�ZHW��ZKLOH�HQG�RI�VXPPHU�DQG�DXWXPQ�ZHUH�

ZDUP� DQG� UDLQ\�� ,FH�IRUPDWLRQ� RQ� 2E
� 5LYHU� RFFXUUHG�

DOVR� ODWH�� RQ� ��1RYHPEHU�� 7KHUH�ZDV� YHU\� KLJK� VSULQJ�

ZDWHU�OHYHO�LQ�WKH�2E
�5LYHU�IORRGSODLQ��ZKLFK�UHPDLQHG�

XQWLO� ODWH� $XJXVW�� 3ODQW� JUHHQLQJ� DQG� IORZHULQJ�

GHYHORSHG�ODWHU�WKDQ�XVXDO��$PRQJ�ELUGV�HDUO\�PLJUDQWV�

DUULYHG� ODWHU� WKDQ� XVXDO��0RVW� LQVHFWLYRURXV� SDVVHULQHV�

DQG� ZDGHUV� DSSHDUHG� VRPHZKDW� ODWHU� RU� LQ� DYHUDJH�

GDWHV��0DMRULW\�RI�ELUGV�DUULYHG�LQ�WKH�YHU\�ODVW�GD\V�RI�

0D\�RU�ILUVW�GD\V�RI�-XQH��5HSURGXFWLRQ�RI�PDQ\�VSHFLHV�

�GXFNV��ZDGHUV��SDVVHULQHV��ZDV�GHOD\HG�DERXW�RQH�ZHHN�

RQ�DYHUDJH��DQG�HQGXUHG��

1XPEHUV� RI� YROHV� RQ�ZDWHUVKHGV�ZHUH� ORZ�RU� DYHUDJH��

MXGJLQJ� E\� VLQJOH� YLVXDO� UHFRUGV�� /HPPLQJV� ZHUH� QRW�

VHHQ� DW� DOO�� ,Q� IORRGSODLQ� SRSXODWLRQV� RI� *URXQG� 9ROH�

$UYLFROD� WHUUHVWULV�� RWKHU� YROHV�� DQG� 0XVNUDW�2QGDWUD�

]LEHWKLFXV�SUHVXPDEO\�FUDVKHG�DW� WKH�ODUJHVW�SDUW�RI� WKH�

VXUYH\HG� DUHD� GXH� WR� KLJK� DQG�SURORQJHG� IORRG��$UFWLF�

DQG� 5HG� IR[HV� ZHUH� QRW� VHHQ�� 5RXJK�OHJJHG�%X]]DUGV�

ZHUH� RQO\� UHFRUGHG� LQ� VSULQJ� RQ�PLJUDWLRQ� RXWVLGH� WKH�

IORRGSODLQ�� :DQGHULQJ� /RQJ�WDLOHG� 6NXDV� 6WHUFRUDULXV�

ORQJLFDXGXV� ZHUH� REVHUYHG� DW� ZDWHUVKHG� WXQGUD� DUHDV��

ZKLOH� RWKHU� URGHQW�VSHFLDOLVHG� SUHGDWRUV� ZHUH� QRW�

UHFRUGHG�DW�DOO��

*XOOV�ZHUH�SUHVHQW� LQ�XVXDO�KLJK�QXPEHUV��ZKLOH�VZDQV�

ZHUH� D� OLWWOH� OHVV� FRPPRQ� WKDQ� XVXDO�� *HHVH� GR� QRW�

EUHHG� LQ� WKH� DUHD�� 'XFNV� KDYH� SUREDEO\� PRYHG� IRU�

UHSURGXFWLRQ� IURP� WKH� IORRGSODLQ� WR� DGMDFHQW� DUHDV��

ZKHUH� WKH\� EHFDPH� PRUH� DEXQGDQW� WKDQ� XVXDO�� ,Q� WKH�

IORRGSODLQ� GXFN� QXPEHUV� LQFUHDVHG� RQO\� ZLWK� RQVHW� RI�

DXWXPQ� PLJUDWLRQ�� EXW� WKH\� ZHUH� QRW� KLJK� DQ\ZD\�� $�

IHZ� EURRGV� RI� 7XIWHG� 'XFN� $\WK\D� IXOLJXOD� UHFRUGHG�

WKHUH�ZHUH�YHU\� ODWH��%UHHGLQJ�ZDV� WKH�PRVW�VXFFHVVIXO�

LQ� 0HDGRZ� 3LSLW� $QWKXV� SUDWHQVLV�� WUXVKHV�� UHGSROV��

:KLWH�ZLQJHG� &URVVELOO� /R[LD� OHXFRSWHUD� DPRQJ�

SDVVHULQHV�E\�REVHUYDWLRQV�LQ�ODWH�VXPPHU�DQG�DXWXPQ��

1XPEHUV� RI� DOPRVW� DOO�ZDGHUV�ZHUH� ORZ��ZLWK� WKH�RQO\�

H[FHSWLRQV� RI� :RRG� 6DQGSLSHU� 7ULQJD� JODUHROD� DQG�

:KLPEUHO�1XPHQLXV�SKDHRSXV�ZKLFK�GHQVLW\�ZDV�RQO\�

VOLJKWO\� ORZHU� WKDQ�XVXDO��$PRQJ�JHQHUDOO\� XQFRPPRQ�

ZDGHUV� RQ� PLJUDWLRQ� LQ� $XJXVW� LQ� WKH� 2E
� 5LYHU�

IORRGSODLQ� 5XIIV�� /LWWOH� 6WLQWV� DQG� :RRG� 6DQGSLSHUV�

SUHGRPLQDWHG�� 6SRWWHG� 5HGVKDQNV� 7ULQJD� HU\WKURSXV�

DQG�*UHHQVKDQNV�7��QHEXODULD�ZHUH� UHFRUGHG�UHODWLYHO\�

RIWHQ�� %HFDXVH� RI� IORRGHG� XQWLO� WKH� HQG� RI� $XJXVW�

PXGIODWV� DORQJ� FKDQQHO� EDQNV� DQG� RQ� VKDOORZ� ODNHV��

DYDLODEOH� ZDGHU� IHHGLQJ� KDELWDWV� ZDV� VXEVWDQWLDOO\�

UHGXFHG��

'HVSLWH� ORZ� QXPEHUV� RI� SUHGDWRUV� DQG� UHODWLYHO\�

IDYRXUDEOH� ZHDWKHU� VLWXDWLRQ� LQ� PLG� DQG� ODWH� VXPPHU��

EUHHGLQJ� FRQGLWLRQV� IRU� ELUGV� FDQ� EH� HYDOXDWHG� DV�

DYHUDJH�RU�ZRUVH�WKDQ�DYHUDJH��

6�3�3DVNKDOQ\�

����8SSHU�6FKXFK\D�5LYHU��<DPDO��5XVVLD�������
1��

�����
(��

7KH� VHDVRQ� ZDV� H[WUHPHO\� ODWH�� ZLWK� YHU\� KLJK� DQG�

SURORQJHG� IORRG�� /DUJH� ODNHV� EHFDPH� LFH�IUHH� LQ� -XO\�

RQO\��%DUULQJ�RI�QRUWKHUQ�ZLQGV�E\�HDVWHUQ�VSXUV�RI� WKH�

3RODU�8UDOV�PDNHV�ZHDWKHU�FRQGLWLRQV�LQ�WKH�6FKXWFK\D�

5LYHU�FDWFKPHQW�UHODWLYHO\�JRRG�LQ�D�ORQJ�WHUP�QRUP��,Q�

VSLWH� RI� H[WUHPHO\� XQIDYRXUDEOH� ZHDWKHU� FRQGLWLRQV� LQ�

WKLV� ODWH�� FROG��ZLQG\� DQG� UDLQ\� VHDVRQ� ELUGV� QHVWHG� LQ�

XVXDO�GDWHV�IRU�WKH�DUHD�RQ�ZDWHUVKHGV�DQG�JHQWOH�XSSHU�

VORSHV��,Q�IORRGSODLQ�DQG�GHSUHVVLRQV�RI�ODUJH�ODNHV�ELUG�

QXPEHUV� ZHUH� ORZ� EHFDXVH� RI� WKH� ODWH� LFH�PHOW�� EXW�

QHWZRUNV� RI� SRQGV� DQG� VPDOO� ODNHV�� LQFOXGLQJ� WKRVH� LQ�

IRUPHU�JUDYHO�SLWV��ZHUH�TXLWH�GHQVHO\�SRSXODWHG��

/HPPLQJV�ZHUH�UDUH��EXW�KLJK�QXPEHUV�RI�YROHV�DOORZHG�

EUHHGLQJ� RI� 5RXJK�OHJJHG� %X]]DUGV� DQG� 6KRUW�HDUHG�

2ZOV� $VLR� IODPPHXV�� :LOORZ� *URXVH� ZDV� SUDFWLFDOO\�

DEVHQW�� ,Q� HDUO\� $XJXVW� IORRGSODLQ� RI� WKH� ORZHU� 2E
�

5LYHU� ZDV� VWLOO� XQGHU� ZDWHU�� DQG� IHZ� ELUGV�� HYHQ� JXOOV�

DQG�GXFNV��XVHG�LW��+RZHYHU��ZDGHU�FRQFHQWUDWLRQV�ZHUH�

UHFRUGHG� LQ� WKDW� WLPH� RQ� PDUVKHV� DORQJ� WKH� UDLOZD\�

XQGHU� FRQVWUXFWLRQ� DQG� RQ� QHWZRUNV� RI� ODNHV� QHDU�

/DERURYD\D� VHWWOHPHQW�� 5RXJK�OHJJHG� %X]]DUGV� FRXOG�

EH� VHHQ� HYHU\� ���� NP� DORQJ� WKH� UDLOZD\� 2EVND\D�

%RYDQHQNRYR�� ZKHUH� DOVR� 6KRUW�HDUHG� 2ZOV� ZHUH� QRW�

XQFRPPRQ�� 6QRZ\� 2ZOV� DQG� $UFWLF� )R[HV� ZHUH�

UHFRUGHG�VRPHWLPHV��/RFDO�SHRSOH�UHSRUWHG�QHVWLQJ�RI�D�

6QRZ\�2ZO�SDLU�LQ�WKH�DUHD��

7�5�$QGUHHYD�

����(UNXWD�5LYHU��<DPDO��5XVVLD�������
1�������
(��

%UHHGLQJ�FRQGLWLRQV�ZHUH� IDYRXUDEOH� IRU�5RXJK�OHJJHG�

%X]]DUG� GXH� WR� WKH� VHFRQG� VXFFHVVLYH� VHDVRQ� RI� ERWK�

OHPPLQJ�DQG�YROH�SHDNV��DEVHQFH�RI�5HLQGHHU�5DQJLIHU�

WDUDQGXV� KHUGV� LQ� WKH� VWXG\�DUHD� LQ�QHVWLQJ�SHULRG��DQG�

UHODWLYHO\� IDYRXUDEOH� ZHDWKHU� FRQGLWLRQV�� $UFWLF� )R[HV�

ZHUH� FRPPRQ� DQG� EUHG�� 3RPDULQH� 6NXDV� QHVWHG�

VXFFHVVIXOO\��

$�$�6RNRORY�

����0HGXVD�%D\��7DLP\U��5XVVLD�������
1�������
(��

0LQLPXP� DLU� WHPSHUDWXUHV� ZHUH� DURXQG� IUHH]LQJ� SRLQW�

DQG�PD[LPXP� WHPSHUDWXUHV�ZHUH�PDLQO\� DURXQG����&��

0HDQ�DLU�WHPSHUDWXUHV�RI�-XQH�DQG�-XO\�ZHUH���������&�

ORZHU� WKDQ� DYHUDJH�� 8QXVXDOO\� DEXQGDQW� SUHFLSLWDWLRQ�
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ZDV�REVHUYHG�LQ�������-XQH�����PP��DQG������-XO\�����

PP�� GDWD� RI� PHWHRURORJLFDO� VWDWLRQ� DW� 'LNVRQ��� +HDY\�

VQRZIDOO�RQ�������-XQH�UHVXOWHG� LQ�D�VQRZ�OD\HU�RI�����

FP��EXW� WKLV�KDG�QR�DSSDUHQW�QHJDWLYH� LPSDFW�RQ�ELUGV��

$IWHU� WKH� ILUVW�ZHHN� RI� -XO\� WKH�ZHDWKHU� LPSURYHG� DQG�

WKHUH� ZHUH� VRPH� GD\V� ZLWK� PDQ\� VXQ� KRXUV�� :LQGV�

YDULHG� HQRUPRXVO\�� ERWK� IRU� VSHHG� DQG�GLUHFWLRQ��0RVW�

GD\V�KDG�VRPH�SUHFLSLWDWLRQ��PDLQO\�DV�KHDY\�IRJV��

,Q� WKH� ZKROH� VWXG\� DUHD� JRRG� QXPEHUV� RI� 6LEHULDQ�

/HPPLQJ� /HPPXV� VLELULFXV� ZHUH� IRXQG�� GHQVLWLHV�

DSSUR[LPDWLQJ� ������ DQLPDOV�KD� DW�PD[LPXP�� 6R� KLJK�

QXPEHUV� ZHUH� UHFRUGHG� GXULQJ� WKH� ILUVW� ZHHN� DIWHU�

DUULYDO�RQ����-XQH��ZKHQ�WHQV�RI�WKHVH�URGHQWV�ZHUH�VHHQ�

HYHU\�GD\��DQG�GURSSHG�WR�D�PLQLPXP�DURXQG�PLG�-XO\��

ZKHQ�GD\V�ZLWK�VHHLQJ�RQO\�RQH�RU�WZR�OHPPLQJV�ZHUH�

SRVVLEOH��'XULQJ� WKH� ODVW�ZHHNV�EHIRUH�GHSDUWXUH�RQ����

-XO\� PDQ\� QHVWV� ZLWK� XS� WR� ��� \RXQJ� OHPPLQJV� ZHUH�

IRXQG�� $OWKRXJK� ����� ZDV� H[SHFWHG� WR� EH� DQ�


LQWHUPHGLDWH� \HDU
� LQ� WKH� WKUHH�\HDU� OHPPLQJ� F\FOH�� LW�

VKRXOG� SUREDEO\� EH� FRQVLGHUHG� D� SHDN� \HDU�� &ROODUHG�

/HPPLQJ� 'LFURVWRQ\[� WRUTXDWXV� ZDV� SUHVHQW� LQ� JRRG�

QXPEHUV�� DOWKRXJK� EHLQJ� PXFK� VFDUFHU� WKDQ� 6LEHULDQ�

RQH�DQG�PDLQO\�UHVWULFWHG�WR�GU\�SDUWV�RI�WKH�VWXG\�DUHD��

'HVSLWH� GHOD\� RI� VSULQJ� IRU� DERXW� ��� GD\V� DQG� KDUVK�

ZHDWKHU� FRQGLWLRQV�� GHQVLWLHV� RI� EUHHGLQJ� ELUGV� ZHUH�

KLJKHU� WKDQ� LQ� WKH� WZR� SUHYLRXV� \HDUV� SUREDEO\� GXH� WR�

KLJKHU�OHPPLQJ�GHQVLWLHV��,Q������ZDGHU�GHQVLWLHV�ZHUH�

HYHQ�PRUH� KLJK� ���� YV�� ��� SDLUV�VT�� NP���� EXW� LQ� �����

PRUH� 3RPDULQH� 6NXDV�� %UHQW� *HHVH� %UDQWD� EHUQLFOD��

6QRZ\�2ZOV�DQG�SDVVHULQHV�ZHUH�EUHHGLQJ��HYHQ�WKRXJK�

OHPPLQJ�GHQVLWLHV�GHFOLQHG�GXULQJ�-XO\��

1XPEHU�RI�ZDGHU�WHUULWRULHV�SHU�VT��NP��ZDV���LQ�3DFLILF�

*ROGHQ� 3ORYHU� 3OXYLDOLV� IXOYD�� �� LQ� &XUOHZ� 6DQGSLSHU�

&DOLGULV� IHUUXJLQHD�� ���� LQ� /LWWOH� 6WLQW�� ���� LQ� 'XQOLQ��

���� LQ�7XUQVWRQH� DQG����� LQ�5LQJHG�3ORYHU�&KDUDGULXV�

KLDWLFXOD�� 'HQVLW\� RI� SDVVHULQH� WHUULWRULHV� SHU� VT�� NP��

ZDV� DOVR� KLJK� DQG� HTXDOOHG� ��� LQ� 6KRUH� /DUN�� ��� LQ�

/DSODQG�%XQWLQJ�DQG�������LQ�6QRZ�%XQWLQJ��3RPDULQH�

6NXD� ZDV� EUHHGLQJ� LQ� YHU\� KLJK� GHQVLW\� ����� QHVWV� SHU�

VT��NP����6QRZ\�2ZOV�KDG���QHVWV� LQ�WKH�DUHD�RI����VT��

NP�� ������ QHVW�VT�� NP��� ZLWK� VHYHUDO� ELJ� FRORQLHV� RI�

%UHQW�*HHVH������QHVWV�DURXQG�WKH�RZO�QHVWV���3UHGDWLRQ�

E\�VNXDV�DQG�RZOV�VHHPHG�ORZ�WR�PRGHUDWH��QR�SUHFLVH�

GDWD���SUHGDWLRQ�E\�$UFWLF�)R[HV�QRW�UHFRUGHG��$OO�ELUGV�

KDG� REYLRXVO\� VXFFHVVIXO� QHVWLQJ�� DOVR� QRW� VSHFLILFDOO\�

DIIHFWHG�E\�DELRWLF�IDFWRUV��

+��YDQ�.OHHI��6�9�.KRPHQNR��)�:LOOHPV��$�9RONRY��

0�%HUH]LQ��$�%XEOLFKHQNR�

����'LNVRQ��7DLP\U��5XVVLD�������
1�������
(��

1RW�PXFK� VQRZ�ZDV� VWLOO� SUHVHQW� RQ� DUULYDO� DW���� -XO\��

EXW� WKH� VHD� ZDV� VWLOO� IUR]HQ�� DQG� PHOWHG� ODWH�� %RWK�

OHPPLQJ�VSHFLHV��6LEHULDQ�DQG�&ROODUHG��ZHUH�DEXQGDQW�

LQ� WKHLU� UHVSHFWLYH�KDELWDWV��:H�FROOHFWHG�VDPSOHV� IURP�

6LEHULDQ�/HPPLQJV�IRU�JHQHWLF�DQDO\VLV��WKXV�QRW�VHWWLQJ�

DQ\�VWDQGDUG�WUDS�OLQHV��6RPH�LQGLFDWLRQV��RQ����-XO\��RQ�

WKH�LVODQG�'LNVRQ�ZH�WUDSSHG����6LEHULDQ�/HPPLQJV�LQ�

���VQDS�WUDSV�VHW�IRU�DERXW����KRXUV��/DWHU�ZH�FDSWXUHG�

OHPPLQJV�ZLWK�D�GRJ��2Q����$XJXVW�RQ�WKH�VPDOO�,VODQG�

9HUQ�������
�1������
�(��WKH�GRJ�FDSWXUHG����URGHQWV�LQ�

������KRXUV��RQ����$XJXVW�FORVH�WR�%UD]KQLNRYD�������
�

1� �����
(�� ��� OHPPLQJV� LQ� OHVV� WKDQ� �� KRXUV� ZHUH�

FDSWXUHG� RQ� DQ� DUHD� RI� DERXW� ���� [� ����P� �UHODWLYHO\�

ZHW�VORSH�ZLWK�JUDVVHV�DQG�ZLOORZ�VKUXEV���$UFWLF�)R[HV�

ZHUH�FRPPRQ��DQG�WKHLU�SXSV�ZHUH�VHHQ�VHYHUDO�WLPHV��

$V� W\SLFDO� IRU� D� \HDU� RI� KLJK� OHPPLQJ� GHQVLWLHV� WKHUH�

ZHUH�PDQ\�ELUGV��ZDGHUV��JHHVH�DQG�UDSWRUV���DQG�PDQ\�

RI�WKHP�EUHHGLQJ��,W�ZDV�D�FOHDU�FRQWUDVW�WR�������ZKHQ�

OHPPLQJV� ZHUH� VFDUFH�� %HWZHHQ� 'LNVRQ� YLOODJH� DQG�

:LOKHOP� %DUHQWV� ILHOG� VWDWLRQ� DW� WKH� 0HGXVD� %D\� ZH�

FRXQWHG� �� 6QRZ\� 2ZO� SDLUV� DQG� WZR� 5RXJK�OHJJHG�

%X]]DUG� SDLUV� ZKLOH� GULYLQJ� DORQJ� WKH� WUDFNV� ���� �� ���

NP��� (DVWZDUG� IURP� 'LNVRQ� PDQ\� %UHQW� *HHVH� ZHUH�

EUHHGLQJ�� %HKLQG� WKH� PDJQHWLF� VWXG\� VWDWLRQ� �.ROED��

RQH� RU� WZR� SDLUV�ZHUH� VHHQ� LQ� HYHU\� VPDOO� YDOOH\�ZLWK�

VPDOO� VWUHDP� ZH� FURVVHG�� 2Q� WKH� LVODQG� 6HYHURN�

�EHWZHHQ�'LNVRQ�,VODQG�DQG�'LNVRQ�PDLQODQG��WKHUH�ZDV�

D�FRORQ\�RI�VHYHUDO����V�$UFWLF�7HUQV��

'�(KULFK�

���� 3XUD� DQG� ORZHU� 3\DVLQD� ULYHUV�� 7DLP\U�� 5XVVLD�

������
1�������
(��

2Q� ���� -XQH� WHPSHUDWXUH� UHDFKHG� ����&�� EXW� LQ� WKH�

IROORZLQJ�WZR�ZHHNV�ZHDWKHU�EHFDPH�FRROHU��ZLWK�UDLQV��

DQG� RFFDVLRQDOO\� VQRZ�� )ORRG� ZDV� D� OLWWOH� ODWHU� WKDQ�

XVXDO� DQG� QRW� KLJK�� )XUWKHU� SKHQRORJLFDO� HYHQWV�

GHYHORSHG� DFFRUGLQJ� WR� VFHQDULR� RI� DQ� DYHUDJH� VHDVRQ��

+RZHYHU��LQ�-XO\�DQG�$XJXVW�WKHUH�ZHUH�IHZ�ZDUP�GD\V��

DOPRVW� GDLO\� PRGHUDWH� WR� VWURQJ� ZLQGV� ZHUH� EORZLQJ��

RIWHQ�UDLQHG��6WLOO��ZHDWKHU�DQRPDOLHV�ZHUH�JHQHUDOO\�QRW�

UHFRUGHG��

+LJK�OHPPLQJ�DEXQGDQFH�GHWHUPLQHG�KLJK�QXPEHUV�DQG�

JRRG� UHSURGXFWLYH� VXFFHVV� RI� 6QRZ\� 2ZOV�� 5RXJK�

OHJJHG�%X]]DUGV�DQG�RWKHU�URGHQW�VSHFLDOLVHG�SUHGDWRUV��

DV� ZHOO� DV� ZLOGIRZO�� JHHVH� LQ� SDUWLFXODU�� 1XPEHUV� RI�

ZDGHUV� ZHUH� DOVR� VXEVWDQWLDOO\� KLJKHU� WKDQ� LQ� ������

3HUHJULQH� )DOFRQV� )DOFR� SHUHJULQXV� ZHUH� EUHHGLQJ�

VXFFHVVIXOO\��$UFWLF�)R[HV�ZHUH�DEXQGDQW�DQG�RFFXSLHG�

������� RI� NQRZQ� GHQV�� EXW� WKHLU� LPSDFW� RQ� ZLOGIRZO�

ZDV�PLQLPDO��)RU�H[DPSOH��HJJV�LQ�DOO�QHVWV� LQ�D���SDLU�

FRORQ\� RI� 5HG�EUHDVWHG� *HHVH� %UDQWD� UXILFROOLV� QHDU�

6QRZ\� 2ZO� QHVW� KDWFKHG� VXFFHVVIXOO\�� LQ� VSLWH� RI�

SUHVHQFH� RI� DQ� DFWLYH� IR[� GHQ� LQ� ����P��5HSURGXFWLYH�

VXFFHVV�RI�SDVVHULQHV�FRXOG�KDYH�EHHQ�DIIHFWHG�E\�VWURQJ�

ZLQGV� FRPELQHG� ZLWK� UDLQ� DQG� UHODWLYHO\� ORZ� DLU�

WHPSHUDWXUHV�� *HQHUDOO\�� EUHHGLQJ� FRQGLWLRQV� IRU� ELUGV�

FDQ� EH� FKDUDFWHULVHG� DV� �EHWWHU� WKDQ� DYHUDJH��� RU�

IDYRXUDEOH��

<�,�.RNRUHY��-�4XLQQ�

����1\DSDQ�HOHYDWLRQ��XSSHU�$JDSD�5LYHU��7DLP\U��

5XVVLD�������
1�������
(��

7KHUH�ZHUH����GD\V�ZLWK�UDLQV��EXW�ZLWKRXW�KHDY\�UDLQV�

DQG� HLJKWHHQ� VXQQ\� GD\V� LQ� -XO\�� %RWK� 6LEHULDQ� DQG�

&ROODUHG�/HPPLQJV�ZHUH�DEXQGDQW��ZKLOH�QHLWKHU�$UFWLF�

)R[HV�� QRU� :ROYHV� RU� WKHLU� WUDFHV� ZHUH� VHHQ� LQ� WKH�

SHULRG�RI�VWXGLHV� IURP��� WR����-XO\��$OO� LQVSHFWHG�GHQV�

RI�$UFWLF� )R[HV� UHPDLQHG� XQLQKDELWHG� IRU� D� QXPEHU�RI�

\HDUV�� DOWKRXJK�ZLQWHU�KXQWLQJ�RQ� IR[HV�ZDV�VXFFHVVIXO�

DV� UHSRUWHG� E\� ORFDO� SHRSOH�� (UPLQHV�0XVWHOD� HUPLQHD�

ZHUH� UDUH�� 6XSSOHPHQWHG� E\� JRRG� ZHDWKHU� WKH� DOPRVW�
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FRPSOHWH� DEVHQFH� RI� SUHGDWRUV� OHG� WR� VXFFHVVIXO�

UHSURGXFWLRQ� RI� QXPHURXV� ELUGV�� 3DUWLFXODUO\� KLJK�

GHQVLW\� LQ� WKH� VWXG\� DUHD� ZDV� UHDFKHG� E\� %DU�WDLOHG�

*RGZLWV�/LPRVD� ODSSRQLFD� �XS� WR� �� UHFRUGV�SHU���NP��

DQG� :LOORZ� *URXVH�� ZKLOH� FRPPRQ� VSHFLHV� LQFOXGHG�

7XUQVWRQH�� 5RXJK�OHJJHG� %X]]DUG� �DERXW� �� SDLUV��� VT��

NP���� WKUXVKHV��3RPDULQH�6NXD��$UFWLF�7HUQ��%OXHWKURDW�

/XVFLQLD� VYHFLFD�� 7HPPLQFN
V� 6WLQW�� *UH\� 3OXYLDOLV�

VTXDWDUROD�DQG�5LQJHG�3ORYHUV�ZHUH�DOVR�VHHQ��

2�/�0DNDURYD�

����$U\�0DV��7DLP\U��5XVVLD�������
1��������
(��

7KHUH� ZDV� OLWWOH� VQRZ� GXULQJ� VHYHUH� ZLQWHU� DW� HDVWHUQ�

7DLP\U��6WURQJ�DQG�ORQJ�ODVWLQJ�VQRZ�VWRUPV�ZHUH�UDUH��

6SULQJ� ZDV� HDUO\�� FROG� DQG� GHYHORSHG� TXLFNO\�� ZKLFK�

UHVXOWHG� LQ� D�FRPSOHWH� VQRZPHOW�RQ����� -XQH��ZKLFK� LV�

������ZHHNV�HDUOLHU� WKDQ�XVXDO��)ORRG�ZDV� ORZ��DQG� WKH�

.KDWDQJD� 5LYHU� EHFDPH� LFH�IUHH� QHDU� .KDWDQJD�

VHWWOHPHQW�RQ���-XQH��ZKLFK�LV�D�ZHHN�HDUOLHU�WKDQ�XVXDO��

6XPPHU� ZDV� FRRO� DQG� UDLQ\�� ZLWK� IUHTXHQW�

WKXQGHUVWRUPV�� EXW� ZLWKRXW� VQRZIDOOV�� ,Q� DXWXPQ�

VQRZFRYHU�HVWDEOLVKHG�HDUOLHU� WKDQ�XVXDO�GXULQJ�WKH�ODVW�

���GD\� SHULRG� RI� 6HSWHPEHU�� 6WDUW� RI� EUHHGLQJ� VHDVRQ�

ZDV� JHQHUDOO\� IDYRXUDEOH� IRU� UHSURGXFWLRQ� RI� ELUGV��

%LUGV� DUULYHG� HDUOLHU� WKDQ� DYHUDJH�� HYHQ� ODWH� PLJUDQWV�

OLNH�SKDODURSHV�DQG�$UFWLF�7HUQ�DSSHDUHG�LQ�ILUVW�GD\V�RI�

-XQH��*HHVH�DQG�GXFN�QXPEHUV�ZHUH�ORZHU�WKDQ�XVXDO��

/HPPLQJV�ZHUH� UDUH� LQ� VSULQJ�� DQG�DOPRVW�GLVDSSHDUHG�

LQ�VXPPHU��$UFWLF�)R[HV�ZHUH�UDUH�DV�ZHOO��DQG�WKH\�GLG�

QRW� EUHHG�� 5RXJK�OHJJHG� %X]]DUGV� KDG� RQ� DYHUDJH� ��

FKLFNV� LQ� QHVWV�� ZKLFK� LV� IHZHU� WKDQ� LQ� �OHPPLQJ��

VHDVRQV�� $PRQJ� VNXDV� /RQJ�WDLOHG� 6NXDV� ZHUH�

QXPHURXV�� EXW� WKH\� DOPRVW� GLG� QRW� QHVW� DQG� ZHUH�

FROOHFWLQJ� IRRG� QHDU� KXPDQ� VHWWOHPHQWV�� 3UHGDWLRQ��

SULPDULO\� E\� JXOOV� DQG� VNXDV� ZDV� KHDY\�� DQG� ZDGHU�

EURRGV�ZHUH�UDUHO\�VHHQ��

$�$�*DYULORY�

����%OXGQD\D�5LYHU�PRXWK��7DLP\U��5XVVLD�������
1��

������
(��

3KHQRORJLFDOO\� ����� ZDV� WKH� HDUOLHVW� DPRQJ� �� VWXG\�

VHDVRQV�ZLWK� UDSLG�GHYHORSPHQW� RI� VQRZPHOW�� UHVXOWLQJ�

LQ�����FRYHUDJH�RQ���-XQH�DQG�FRPSOHWH� ORVV�RI�VQRZ�

E\���-XQH��)ORRG�LQ������ZDV�DOVR�WKH�HDUOLHVW�LQ���\HDUV�

�QR�IORRG�RFFXUUHG�LQ�������DQG�ORZ��H[SDQGLQJ�RQO\�DW�

DERXW�D�KDOI�RI�WKH�IORRGSODLQ�WHUULWRU\��6QRZVWRUP�RQ���

��-XQH�ZDV�HDUO\�HQRXJK�WR�KDYH�OLWWOH�LQIOXHQFH�RQ�ELUG�

GLVWULEXWLRQ�DQG�EUHHGLQJ�VFKHGXOH��6XPPHU�VHDVRQ�ZDV�

DOVR�WKH�PRVW�ZHW�DPRQJ�VWXG\�VHDVRQV��EXW�QRW�FROG�DQG�

QRW� SDUWLFXODUO\� ZLQG\� ZKLFK� PDGH� HQYLURQPHQWDO�

FRQGLWLRQV� JHQHUDOO\� TXLWH� IDYRXUDEOH� IRU� ELUG�

UHSURGXFWLRQ��

/HPPLQJ� QXPEHUV� LQFUHDVHG� LQ� FRPSDULVRQ� ZLWK� WZR�

SUHYLRXV� VHDVRQV� DFFRUGLQJ� WR� YLVXDO� HYDOXDWLRQ��

DOWKRXJK�QRW� UHDFKLQJ� WKH�PD[LPXP�RI� ������$V�XVXDO�

IRU� WKH� VLWH�� 6LEHULDQ� /HPPLQJV� SUHYDLOHG� LQ� QXPEHU��

ZLWK� RQO\� ������ RI� LGHQWLILHG� DQLPDOV� EHLQJ� &ROODUHG�

/HPPLQJV�� $� SURQRXQFHG� SHDN� RI� OHPPLQJ� UHFRUGV�

RFFXUUHG�LQ�-XQH�DQG�HDUOLHU�WKDQ�LQ�RWKHU�\HDUV��ZKLOH�LQ�

-XO\� OHPPLQJV� EHFDPH� DV� UDUH� DV� LQ� VRPH� RI� VHDVRQV�

ZLWK� URGHQW� QXPEHU� GHSUHVVLRQ��$UFWLF� IR[HV�ZHUH� OHVV�

FRPPRQ� WKDQ� LQ� ������ EXW� GLG�QRW�GLIIHU� LQ�DEXQGDQFH�

IURP�RWKHU�\HDUV��5HFRUGV�RI�IR[HV�ZHUH�PRUH�IUHTXHQW�

LQ� HDUO\� -XQH� GXULQJ� WKH� SHDN� RI� OHPPLQJ� QXPEHUV��$�

GHQ�ZLWK� \RXQJ� FORVH� WR� WKH�PDLQ� VWXG\� SORW� UHPDLQHG�

DFWLYH�DW�OHDVW�XQWLO�WKH�HQG�RI�-XO\��

6SULQJ� SHDN� RI� OHPPLQJ� QXPEHUV� DOORZHG� EUHHGLQJ� RI�

URGHQW� VSHFLDOLVHG� DYLDQ� SUHGDWRUV� VXFK� DV� 3RPDULQH�

6NXDV� DQG�6KRUW�HDUHG�2ZO�� /RQJ�WDLOHG� DQG�3RPDULQH�

6NXDV�VXFFHVVIXOO\�SURGXFHG�FKLFNV��

(DUO\�VHDVRQ�SKHQRORJ\�UHVXOWHG�LQ�WKH�KLJKHVW�QXPEHUV�

RI� 3HFWRUDO� 6DQGSLSHUV� &DOLGULV� PHODQRWRV� IRU� WKH�

SHULRG� RI� REVHUYDWLRQV�� ZKLOH� WKH� WRWDO� ELUG� GHQVLW\� RQ�

WKH� PDLQ� VWXG\� SORW� ZDV� WKH� QH[W� DIWHU� ������ ZKHQ�

QXPEHUV� RI� 5HG� 3KDODURSHV�3KDODURSXV� IXOLFDULXV� DQG�

/LWWOH�6WLQWV�ZHUH�KLJKHU��

1HVW�VXFFHVV�LQ�ZDGHUV�ZDV�YHU\�KLJK�LQ���������������

GXH�WR�ORZ�SUHGDWLRQ�E\�$UFWLF�)R[HV��$OWKRXJK�VWDJH�RI�

WKH� OHPPLQJ� F\FOH� LQ� ����� FRXOG� QRW� EH� SRVLWLYHO\�

LGHQWLILHG�DV�D�SHDN�� UHSURGXFWLYH�SHUIRUPDQFH�RI�ELUGV�

ZDV�W\SLFDO�IRU�D�
JRRG
�OHPPLQJ�\HDU��

0�<�6RORYLHY��9�9�*RORYQ\XN��9�1�.UDLQRY�

����%LNDGD�5LYHU��7DLP\U��5XVVLD�������
1��������
(��

6SULQJ� ZDV� HDUO\� DQG� GHYHORSHG� TXLFNO\�� VQRZ� PHOW�

VWDUWHG�RQ���-XQH�DQG�FRPSOHWHG�RQ����-XQH��H[FHSW�IRU�

SHUPDQHQW� VQRZ� SDWFKHV��� ZLWK� ���� FRYHUDJH� RQ� ���

-XQH��,FH�EUHDN�RQ�WKH�%LNDGD�5LYHU�RQ����-XQH�ZDV�WKH�

HDUOLHVW� IRU� ��� VHDVRQV� RI� REVHUYDWLRQV�� EXW� IORRG� ZDV�

QRW�KLJK��DOWKRXJK�H[FHHGHG�WKH�RQH�RI�������5DLQ�IORRG�

RQ������-XO\�ZDV�PRGHUDWHO\�KLJK��ZKLOH�WKH�VHFRQG�RQH�

RQ� ������ -XO\� RFFXUUHG� DOUHDG\� LQ� SRVW�QHVWLQJ� SHULRG�

DQG� GLG� QRW� DIIHFW� QHVW� VXFFHVV� RI� IORRGSODLQ�QHVWLQJ�

ELUGV�� SULPDULO\� 5LQJHG� 3ORYHUV�� $LU� WHPSHUDWXUHV�

GXULQJ�VXPPHU�UHPDLQHG�PRVWO\�LQ�WKH�UDQJH�RI������&��

DQG�FURVVHG� WKH����&� OHYHO�RQO\�RQFH��RQ����-XO\��7KH�

VHDVRQ� ZDV� UDWKHU� UDLQ\� DQG� YHU\� ZLQG\�� ZLWK� ZLQG�

YHORFLW\�UHDFKLQJ����P�V�LQ�VRPH�GD\V��

'HSUHVVLRQ� RI� OHPPLQJ�QXPEHUV� FRQWLQXHG� IURP�������

DOWKRXJK� LQ� FRQWUDVW� ZLWK� WKH� ODWWHU� VHDVRQ� ZKHQ�

OHPPLQJV� ZHUH� QRW� UHFRUGHG� DW� DOO�� LQ� ����� IRXU�

6LEHULDQ� /HPPLQJV� ZHUH� VHHQ�� DQG� WKUHH� PRUH� ZHUH�

FDXJKW�SHU�����WUDSSLQJ�QLJKWV��DQG���IRXQG�LQ�D�QHVW�RI�

5RXJK�OHJJHG�%X]]DUG��$UFWLF�)R[HV�ZHUH� UDUHO\� VHHQ��

DOWKRXJK�WZR�DQLPDOV�ZHUH�VWD\LQJ�GXULQJ�WKH�VHDVRQ�LQ�

WKH� VWXG\� DUHD� RQ� GLIIHUHQW� EDQNV� RI� WKH�%LNDGD�5LYHU��

1RQH� RI� � ��� VXUYH\HG� GHQV� ZDV� LQKDELWHG�� KRZHYHU��

EUHHGLQJ� ZDV� FRQILUPHG� E\� D� YLVLW� RI� WKH� FDPS� E\� D�

\RXQJ�LQ�ODWH�$XJXVW�WR�IHHG�RQ�ZDVWH��

2Q�RXU�DUULYDO�RQ���-XQH�IRXU�ELUG�VSHFLHV�ZHUH�DOUHDG\�

SUHVHQW� LQ� WKH� VWXG\� DUHD�� ZKLOH� PRVW� RI� ELUGV� DUULYHG�

EHWZHHQ� �� DQG� ��� -XQH�� )LUVW� QHVW� �/LWWOH� 6WLQW�� ZDV�

IRXQG�RQ����-XQH��DQG�E\����-XQH�DOPRVW�DOO�ELUGV�KDG�

FRPSOHWH� FOXWFKHV�� )LUVW� ZDGHU� FKLFNV� �RI� 5HG�

3KDODURSH�� DSSHDUHG� RQ� �� -XO\�� ZKLOH� ILUVW� SDVVHULQHV��

/DSODQG�%XQWLQJV� DQG�6KRUH�/DUNV�� KDWFKHG� DOUHDG\� LQ�

ODWH� -XQH� DQG� IOHGJHG� RQ� �� -XO\�� 7KH� ODWHVW� FKLFNV�

KDWFKHG�LQ�%DU�WDLOHG�*RGZLW��EHWZHHQ�������-XO\��ZKHQ�

PRVW� FKLFNV� RI� &XUOHZ� 6DQGSLSHU�� 'XQOLQ� DQG� /LWWOH�
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6WLQW� DOUHDG\� IOHGJHG�� 6WHOOHU
V� (LGHU�3RO\VWLFWD� VWHOOHUL�

ZKLFK� KDV� EHHQ� EHFRPLQJ� LQFUHDVLQJO\� FRPPRQ� LQ�

����V�ZDV�RQO\�VHHQ�RQ�������-XO\�GXULQJ����KRXUV�RQ�

LQWHQVLYH� PLJUDWLRQ� RI� PDOHV� WR� PRXOWLQJ� DUHDV��

1XPEHUV� LQFUHDVHG� LQ�FRPSDULVRQ�ZLWK������ LQ�3DFLILF�

*ROGHQ� 3ORYHU�� DQG� HVSHFLDOO\� LQ� /DSODQG� %XQWLQJV��

GHFUHDVHG� LQ� 6QRZ� %XQWLQJ�� :KHDWHDU� 2HQDQWKH�

RHQDQWKH�� 'XQOLQ�� *UH\� 3ORYHU�� 5LQJHG� 3ORYHU�� 7KH�

ODWWHU� VSHFLHV�� KRZHYHU�� H[SDQGHG� WR� GU\� VDQG\� VORSHV�

IURP� WKH� XVXDO� KDELWDW�� ULYHULQH� JUDYHO� EHDFKHV��$W� WKH�

VDPH� KLJK� OHYHO� UHWDLQHG� WKH� QXPEHUV� RI� %DU�WDLOHG�

*RGZLW��/LWWOH�6WLQW�DQG�5HG�3KDODURSH��

'HVSLWH� ORZ� OHPPLQJ�QXPEHUV�DQG�UDWKHU�XQIDYRXUDEOH�

ZHDWKHU� QHVWLQJ� ZDV� VXFFHVVIXO� LQ� PRVW� RI� EUHHGLQJ�

VSHFLHV��2QO\���RI����PRQLWRUHG�QHVWV�ZHUH�GHSUHGDWHG��

��E\�$UFWLF�)R[HV����E\�/RQJ�WDLOHG�6NXD����E\�+HUULQJ�

*XOO�� DQG� �� WUDPSOHG� E\� 0XVNR[� 2YLERV� PRVFKDWXV��

&KLFNV� RI� 5RXJK�OHJJHG�%X]]DUGV� KDWFKHG� LQ� RQH� QHVW�

RI�IRXU��$OVR�FKLFN�PRUWDOLW\�ZDV�KLJK�LQ�+HUULQJ�*XOOV��

D�FRORQ\�RI����QHVWV�RQ�DQ�LVODQG�LQ�WKH�<DPX�1HUX�%D\�

SURGXFHG�RQO\���IOHGJOLQJV��ZKLOH����FKLFNV�ZHUH�IRXQG�

GHDG��2QH�RI���FKLFNV�VXUYLYHG�LQ�3RPDULQH�6NXDV��DQG�

RQH�RI���LQ�/RQJ�WDLOHG�6NXDV��:DGHU�EURRGV�LQ�ODWH�-XO\�

FRQVLVWHG�RI���RU���FKLFNV�RQO\��

,�1�3RVSHORY��0�1�.RUROHRYD�

����6DJDVW\U�,VODQG��QRUWKHUQ�/HQD�5LYHU�'HOWD��<DNXWLD��

5XVVLD�������
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(��

6SULQJ�ZDV�DYHUDJH�LQ�WLPLQJ��EXW�YHU\�ZDUP�DQG�UDSLG�

LQ�GHYHORSPHQW��6QRZFRYHU�UHGXFHG�WR�����RQ���-XQH��

DQG�ZDV� JRQH�E\���� -XQH��5LYHU� EURNH�XS�RQ����-XQH��

H[WUHPDO� IORRG�ZDV�QRW�REVHUYHG��6XPPHU�ZDV�DYHUDJH�

LQ�WHPSHUDWXUH��

:DUP� DQG� UDSLG� VSULQJ� DOORZHG� PDVV� EUHHGLQJ� RI�

VRXWKHUQ� IRU� WKH� VLWH� VSHFLHV� OLNH� VPDOO�VL]H� JXOOV��

%HZLFN
V� 6ZDQ�� VRPH� ZDGHUV�� 1HVWLQJ� RI� 3LQWDLO�$QDV�

DFXWD� DQG� /RQJ�ELOOHG� 'RZLWFKHU� /LPQRGURPXV�

VFRORSDFHXV�ZDV� UHFRUGHG� LQ� WKH�DUHD� IRU� WKH� ILUVW� WLPH�

VLQFH�WKH�VWDUW�RI�REVHUYDWLRQV�LQ�������$�WKLUG�LQ�D�URZ�

VHDVRQ� RI� QRQ�SHDN� OHPPLQJ� QXPEHUV� UHVXOWHG� LQ� DQ�

DOPRVW�FRPSOHWH�DEVHQFH�RI�$UFWLF�)R[HV��QRQ�EUHHGLQJ�

RI� RZOV�� 5RXJK�OHJJHG� %X]]DUGV�� 3RPDULQH� 6NXDV��

3UHGDWLRQ�ZDV�QHJOLJLEOH�DQG�QHVWLQJ�VXFFHVVIXO�LQ�PRVW�

VSHFLHV�� 0LOG� VXPPHU� WHPSHUDWXUHV� DQG� VRPHZKDW�

SURORQJHG� DXWXPQ�ZLWKRXW� IURVWV� SUHVXPDEO\�SURPRWHG�

VXFFHVVIXO�IOHGJLQJ��

'�9�6RORYLHYD�

����%\NRYVND\D�FKDQQHO��6(�/HQD�5LYHU�GHOWD��5XVVLD�

������
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(��

6SULQJ�ZDV�DYHUDJH�LQ�WLPLQJ��EXW�ZDUP�DQG�GHYHORSHG�

TXLFNO\�� )ORRG� DOVR� RFFXUUHG� LQ� XVXDO� GDWHV� DQG� KDG�

DYHUDJH� OHYHO�� 6XPPHU�ZDV� FROGHU� WKDQ�XVXDO�� EXW� GU\��

DQG�ZLWKRXW� H[WUHPDO�ZHDWKHU� HYHQWV�� /RZ�QXPEHUV� RI�

$UFWLF� )R[HV� DQG� EHJLQQLQJ� RI� OHPPLQJ� SRSXODWLRQ�

LQFUHDVH� UHVXOWHG� LQ� ORZ� SUHVVXUH� RI� SUHGDWRUV�� 1HVWV��

EURRGV� DQG� IORFNV� RI� \RXQJ� ELUGV� ZHUH� VHHQ� IRU� DOO�

FRPPRQ� VSHFLHV� RI� WKH� /HQD� 'HOWD�� *UH\�� 3DFLILF�

*ROGHQ� DQG� 5LQJHG� SORYHUV�� 5XII�� 'XQOLQ�� /LWWOH� DQG�

7HPPLQFN
V� VWLQWV�� 3HFWRUDO� DQG� &XUOHZ� VDQGSLSHUV��

7XUQVWRQH�� 5HG� 3KDODURSH�� &RPPRQ� DQG� 3LQWDLO�

*DOOLQDJR�VWHQXUD�VQLSHV�ZHUH�UHFRUGHG�LQ�WKH�VRXWKHUQ�

SDUW�RI�WKH�GHOWD��ZKHUH�WKH\�SUREDEO\�QHVWHG��*HQHUDOO\��

WKH�VHDVRQ�ZDV�IDYRXUDEOH�IRU�ELUG�UHSURGXFWLRQ��

9�,�3R]GQ\DNRY�

����,QGLJLUND�5LYHU�PLGGOH�UHDFKHV��<DNXWLD��5XVVLD�

������
1��������
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6XPPHU� ZDV� UDWKHU� ZDUP� �FORVH� WR� DYHUDJH�� DQG� GU\��

ZLWK�D�VLQJOH�QLJKW�IURVW�RQ����-XQH��%UHHGLQJ�FRQGLWLRQV�

ZHUH�FORVH�WR�DYHUDJH��ZLWKRXW�SURQRXQFHG�GHYLDWLRQV�LQ�

QXPEHUV� DQG� UHSURGXFWLYH� VXFFHVV� RI� PRVW� VSHFLHV��

/HPPLQJV� DQG� YROHV� ZHUH� UDUH� DQG� URGHQW�VSHFLDOLVHG�

SUHGDWRUV� KDG� ORZ� QXPEHUV�� *URXQG�QHVWLQJ� ELUGV�

VXIIHUHG�IURP�QXPHURXV�:ROYHV��FRPPRQ�%URZQ�%HDUV��

6DEOHV�0DUWHV�]LEHOOLQD�DQG�(UPLQHV��

$�,�$UW\XNKRY�

����$E\L�'HSUHVVLRQ��<DNXWLD��5XVVLD�������
1��

������
(��

6QRZ� UHGXFHG� WR� ���� FRYHUDJH� E\� ������ 0D\�� DQG�

PRVWO\� PHOWHG� RII� E\� ������ 0D\�� 6QRZIDOO� RI� ������

0D\�UHVXOWHG�LQ�D����FP�OD\HU�RI�VQRZ��ZKLFK�PHOWHG�RII�

E\� ��� 0D\�� 5LYHUV� EURNH� XS� RQ� ��� 0D\� �� �� -XQH��

6XPPHU�ZDV� GU\��ZKLFK� UHVXOWHG� LQ� VPDOO� SUHFLSLWDWLRQ�

DPRXQW� LQ� PRXQWDLQV� DQG� YHU\� ORZ� VSULQJ� IORRG� DQG�

VXPPHU�ZDWHU� OHYHO� LQ� ODUJH� ULYHUV�� WKH� ,QGLJLUND�5LYHU�

LQ� SDUWLFXODU�� :HDWKHU� FRQGLWLRQV� ZHUH� IDYRXUDEOH� IRU�

UHSURGXFWLRQ� RI� PRVW� ORFDO� ELUGV�� :HDWKHU� DQRPDOLHV�

ZHUH�DEVHQW��DQG�EDVLF�SKHQRORJLFDO�HYHQWV�RFFXUUHG�LQ�

DYHUDJH�GDWHV��/HPPLQJV�DQG�YROHV�ZHUH�UDUH��

$�,�$UW\XNKRY�

����3RNKYDOQ\�VHWWOHPHQW��,QGLJLUND�5LYHU��5XVVLD�

������
1��������
(��

7KH� VHDVRQ�ZDV�SKHQRORJLFDOO\�DYHUDJH�� UDWKHU�GU\�DQG�

UHODWLYHO\� ZDUP�� ([WUHPDO� HYHQWV� ZHUH� QRW� UHFRUGHG��

1HVWV� RU� GRZQ\� FKLFNV� RI� &RPPRQ� 6QLSH�� :RRG�

6DQGSLSHU�� DQG� *UHDW� .QRW� &DOLGULV� WHQXLURVWULV� ZHUH�

IRXQG�� /RZ� SUHVVXUH� RI� SUHGDWRUV� DQG� ORZ� OHYHO� RI�

GLVWXUEDQFH� E\� KXPDQV� DOORZHG� WR� DVVXPH� KLJK�

UHSURGXFWLYH�VXFFHVV��

(�*�/DSSR��(�(�6\URHFKNRYVNL��-U��

����/RZHU�,QGLJLUND�5LYHU��&KRNXUGDNK��5XVVLD�

������
1��������
(��

7KH� VHDVRQ� ZDV� JHQHUDOO\� ODWH� DQG� FROG�� EXW� VSULQJ�

GHYHORSHG�UDSLGO\��6QRZFRYHU�UHGXFHG�WR�����RQ�������

-XQH�� DQG� GLVDSSHDUHG� FRPSOHWHO\� E\� ��� -XQH�� 5LYHUV�

EURNH�XS�RQ����-XQH��$FFRUGLQJ�WR�ORFDO�SHRSOH�RSLQLRQ�

UDLQV�ZHUH�PRUH�FRPPRQ�WKDQ�XVXDO��

/HPPLQJ� QXPEHUV� ZHUH� ORZ�� EXW� LQ� WKH� IRUHVW� WXQGUD�

YROHV� ZHUH� DEXQGDQW� �LQ� SDUWLFXODU�� *UH\�VLGHG� 9ROH�

&OHWULRQRP\V� UXIRFDQQXV��� 1XPEHUV� RI� $UFWLF� )R[HV�

ZHUH� ORZHU� WKDQ� DYHUDJH�� DQG� LQKDELWHG� GHQV�ZHUH� QRW�

IRXQG��6QRZ\�2ZOV�GLG�QRW�QHVW��EXW�6KRUW�HDUHG�2ZOV�

ZHUH� FRPPRQ� DQG� EUHG�� 5RXJK�OHJJHG� %X]]DUGV� ZHUH�

EUHHGLQJ�RQO\�LQ�IRUHVW�WXQGUD�DQG�VRXWKHUQ�WXQGUD��/RVV�
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RI�ELUG�QHVWV�GXULQJ� LQFXEDWLRQ�ZDV�QRW�KLJK��DQG�PDLQ�

SUHGDWLRQ� SUREDEO\� RFFXUUHG� LQ� EURRG�UDULQJ� SHULRG��

0DVV� KDWFKLQJ� RI� FKLFNV� FRLQFLGHG� ZLWK� WKH� SHULRG� RI�

DGYHUVH� ZHDWKHU�� EXW� WKLV� ZDV� XQOLNHO\� WR� LPSDFW�

VWURQJO\� ELUG� UHSURGXFWLYH� VXFFHVV�� %UHHGLQJ� VXFFHVV�

FDQ�EH�HYDOXDWHG�DV�DYHUDJH��

6�9�9RONRY��0�1�,YDQRY�

����5XVVNRH�8VWLH��,QGLJLUND�5LYHU�GHOWD��5XVVLD�

������
1��������
(��

([WUHPDO� ZHDWKHU� HYHQWV� ZHUH� QRW� UHFRUGHG�� 5LYHUV�

EURNH� XS� RQ� ������ -XQH�� ,Q� PLG� -XO\� FOHDU� ZHDWKHU�

FKDQJHG�IRU�ZRUWK�� IRJJ\�DQG�UDWKHU�FROG�����&�LQ�ODWH�

-XO\��� ZLWK� ZLQGV� DQG� VQRZ�IDOOV�� $UFWLF� )R[HV� ZHUH�

UDUH�� 1HVWV� RU� EURRGV� RI� WKH� IROORZLQJ� VSHFLHV� ZHUH�

UHFRUGHG�� %DU�WDLOHG� *RGZLW�� 7XUQVWRQH�� 6SRWWHG�

5HGVKDQN��5HG�3KDODURSH��/RQJ�ELOOHG�'RZLWFKHU��/LWWOH�

6WLQW�� /RQJ�WDLOHG� 6NXD�� 3LQWDLO�� 6SHFWDFOHG� 6RPDWHULD�

ILVFKHUL�DQG�6WHOOHU
V�HLGHUV��DOVR�LQ�FORVH�YLFLQLWLHV�WR�WKH�

VHWWOHPHQW��:KLWH�IURQWHG�� %HDQ� DQG� %UHQW� JHHVH� ZHUH�

VXFFHVVIXOO\� EUHHGLQJ� LQ� WKH� GHOWD�� $EVHQFH� RI�

QRWLFHDEOH�SUHGDWLRQ�DQG�H[WUHPDO�ZHDWKHU�HYHQWV�DOORZV�

WR�FRQVLGHU�WKH�VHDVRQ�DV�JHQHUDOO\�IDYRXUDEOH�IRU�ELUGV��

(�(�6\URHFKNRYVNL��-U��

����7XQGURYD\D�5LYHU�YDOOH\��:UDQJHO�,VODQG��5XVVLD�

������
1��������
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6SULQJ�FDPH�ZLWK�D�GHOD\�RI� WZR�ZHHNV��DQG�VQRZ�VWLOO�

FRYHUHG�����RI�VXUIDFH�DW� WKH�VWDUW�RI� WKH�VHFRQG�ZHHN�

RI� -XQH�� 7KH� ODVW� WKUHH� ZHHNV� RI� -XQH�ZHUH�ZDUP� DQG�

GU\�� 6QRZIUHH� SDWFKHV� UHDFKHG� ���� RQ� ��� -XQH� DQG�

H[WHQGHG� WR� WKH� ZKROH� IODW� VXUIDFH� E\� ��� -XQH�� &ROG�

ZHDWKHU� UHWXUQV� ZLWK� VQRZIDOOV� FDWDVWURSKLF� IRU� ELUGV�

ZHUH�QRW�UHFRUGHG�LQ�WKH�VWXG\�SHULRG�IURP���-XQH�WR����

$XJXVW��ZLWK�H[FHSWLRQ�RI�OLJKW�JUDLQ\�VQRZ�RQ����-XO\��

,FH�RQ�WKH�ULYHU�EURNH�RQ����-XQH��7KH�ILUVW�KDOI�RI�-XO\�

ZDV�PRVWO\�ZDUP�DQG�GU\��EXW�ZLQG\��ZKLOH�WKH�VHFRQG�

KDOI�RI�-XO\�DQG�ILUVW�ILYH�GD\V�RI�$XJXVW�ZHUH�UDLQ\�ZLWK�

IUHTXHQW�IRJV��$IWHU� WKDW�ZHDWKHU�EHFDPH�PRUH�GU\��EXW�

ZLQGV�ZHUH�VWURQJ��UHDFKLQJ����P�V�DW�EODVWV��

/HPPLQJ� SRSXODWLRQV� ZHUH� LQFUHDVLQJ�� DQG� UDWLR� RI�

6LEHULDQ�DQG�&ROODUHG�/HPPLQJV�ZDV�DSSUR[LPDWHO\�����

DFFRUGLQJ� WR� YLVXDO� UHFRUGV� DQG� QXPEHUV� RI� LGHQWLILHG�

ERGLHV� QHDU� QHVWV� RI� 6QRZ\� 2ZOV� DQG� GHQV� RI� $UFWLF�

)R[HV��7KH�WRWDO�QXPEHU�RI�$UFWLF�)R[HV�LQ�WKH�YLFLQLW\�

RI� 6QRZ� *HHVH�$QVHU� FDHUXOHVFHQV� FRORQ\� ZDV� EHORZ�

DYHUDJH�� EXW� DOPRVW� DOO� WHUULWRULHV� ZHUH� RFFXSLHG� E\�

EUHHGLQJ� IR[HV�� 7KUHH� GHQV� WKDW� ZHUH� VXUYH\HG� LQ� ODWH�

-XO\�FRQWDLQHG������DQG���SXSV����RXW�RI���SXSV�LQ�RQH�RI�

WKH� GHQV� ZHUH� LQ� JRRG� FRQGLWLRQV�� ZKLOH� RWKHU� WKUHH� ��

VXIIHUHG�IURP�PDOQXWULWLRQ��1HVWLQJ�RI�6QRZ\�2ZOV�ZDV�

ODWH�LQ�JHQHUDO��DQG�GLUHFW�FRPSHWLWLRQ�ZLWK�6QRZ�*HHVH�

IRU�QHVW� VFUDSHV�ZDV�UHFRUGHG� LQ� WZR�FDVHV��1XPEHU�RI�

HJJV� LQ� RZO� QHVWV� GLG� QRW� H[FHHG� ��� QXPEHU� RI� FKLFNV�

EHIRUH�IOHGJLQJ�YDULHG�IURP���WR����

%UHHGLQJ� RI� 6QRZ� *HHVH� LQ� WKH� PDLQ� FRORQ\� ZDV�

FRPSOLFDWHG� E\� SURQRXQFHG� GHILFLHQF\�RI� QHVWLQJ� DUHD��

/D\LQJ� HJJV� LQWR� IRUHLJQ� QHVWV� DQG� GLUHFWO\� RQ� WKH�

JURXQG�ZDV�FRPPRQ��DV�ZHOO�DV�GXPS�QHVWV�FRQWDLQLQJ�

XS�WR����HJJV��2QO\�DERXW��������SDLUV������RI�DGXOWV�LQ�

WKH� SRSXODWLRQ�� PDQDJHG� WR� VHWWOH� LQ� WKHLU� QHVWV� DW� WKH�

PDLQ� FRORQ\�� DQG� OHVV� WKDQ�������SDLUV� QHVWHG� LQ� VPDOO�

FRORQLHV� DVVRFLDWHG� ZLWK� RZO� QHVWV�� ������ QHVWV� ������

ZHUH� VXFFHVVIXO� DW� WKH� PDLQ� FRORQ\�� WKDW� ZDV� OHIW� E\�

DSSUR[LPDWHO\��������RI�FKLFNV��<HW�DERXW�������FKLFNV�

KDWFKHG�LQ�VPDOO�FRORQLHV��7KHVH�QHVWLQJ�UHVXOWV�XVXDOO\�

FRUUHVSRQG� WR� D� IUDFWLRQ� RI� MXYHQLOHV� RQ� ZLQWHULQJ�

JURXQGV� LQ�1RYHPEHU�'HFHPEHU�QRW�H[FHHGLQJ��������

KRZHYHU��LQ������WKH�IUDFWLRQ�RI�MXYHQLOHV�ZDV���������

7KH�IDLUO\�ZHOO�UHVXOW�RI�WKH�6QRZ�*RRVH�UHSURGXFWLRQ�LV�

XQFRPPRQ� LQ� D� VHQVH� WKDW� DYHUDJH� UHSURGXFWLYH�

SHUIRUPDQFH� ZDV� DFKLHYHG� DIWHU� JHQHUDO� IDLOXUH� RI�

QHVWLQJ�� 7KLV� EHFDPH� SRVVLEOH� GXH� WR� YHU\� KLJK� FKLFN�

VXUYLYDO� GXULQJ� EURRG�UDULQJ�� SURPRWHG� E\� IDYRXUDEOH�

ZHDWKHU� FRQGLWLRQV�� ORZ� $UFWLF� )R[� QXPEHUV� DQG�

LQFUHDVLQJ�OHPPLQJ�SRSXODWLRQV��

7KH�LQFUHDVH�LQ�OHPPLQJ�SRSXODWLRQV�DQG�ZDUP�VXPPHU�

ZHUH� DOVR� IDYRXUDEOH� IRU� UHSURGXFWLRQ� RI� RWKHU� WXQGUD�

ELUGV�� /DWH� VSULQJ� SUREDEO\� DIIHFWHG� WR� D� OHVVHU� H[WHQW�

QHVWLQJ�UHVXOWV�RI�ZDGHUV��SDVVHULQHV��VRPH�JXOO�DQG�VNXD�

VSHFLHV� WKDQ� RI� HDUO\� EUHHGHUV�� OLNH� 6QRZ� *HHVH� DQG�

6QRZ\�2ZOV��

9�9�%DUDQ\XN�

����:UDQJHO�,VODQG��FHQWUH��5XVVLD�������
1��������
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7KH�VHDVRQ�ZDV�ODWH�DQG�UDLQ\��$�VXEVWDQWLDO�IUDFWLRQ�RI�

LVODQG� DUHD� ZDV� VWLOO� VQRZ�FRYHUHG� E\� WKH� VWDUW� RI� ELUG�

UHSURGXFWLRQ�� 6QRZ�ZDV� XQHYHQO\�GLVWULEXWHG�� DQG�YDVW�

DUHDV�LQ�WKH�IORRGSODLQ�RI�WKH�*XVLQD\D�5LYHU��DQG�DERXW�

����RI� VORSHV�DW� WKH�ZHVW�ZHUH�VQRZ�IUHH� LQ� ODWH�0D\��

$W�WKH�HDVW�RI�WKH�LVODQG�VQRZ�IUHH�SDWFKHV�ZHUH�DOPRVW�

DEVHQW� LQ� WKH� HQG� RI� WKH� ILUVW� ���GD\� SHULRG� RI� -XQH��

%LUGV�ZHUH� VKRUW�RI�KDELWDW�VXLWDEOH� IRU� UHSURGXFWLRQ� LQ�

WKH� FHQWUDO� SDUWV� RI� WKH� LVODQG�� 6QRZFRYHU� UHGXFHG� WR�

���� RQ� ��� -XQH� DQG� FRPSOHWHO\� GLVDSSHDUHG� � E\� ���

-XQH� LQ� FRXUVH� RI� ODWH�� EXW� LQWHQVLYH� PHOW�� 7KH� ULYHU�

EURNH�XS�RQ�������-XQH��)ORRGLQJ�RI�JRRVH�DQG�ZDGHU�

QHVWV� DQG� RI� D� QHVW� RI� 6QRZ\� 2ZO� ZDV� UHFRUGHG��

6QRZIDOOV� ZHUH� FRPPRQ� LQ� ODWH�0D\�� HDUO\� -XQH�� -XO\�

DQG� $XJXVW�� $� WZR�GD\� FROG� VSHOO� LQ� PLG� $XJXVW�

UHVXOWHG� LQ� IRUPDWLRQ�RI�FRPSOHWH�VQRZFRYHU�LQ�WXQGUD��

ZKLFK�FDXVHG�KLJK�ULVH�RI�ZDWHU�LQ�ULYHUV�ZKHQ�PHOWHG��

1XPEHUV� RI� OHPPLQJV�� $UFWLF� )R[HV� DQG� 6QRZ\�2ZOV�

ZHUH�DYHUDJH��0RVW�SUHGDWRUV�EUHG��DQG�WKH�PDLQ�VWXG\�

SORW�RI����VT��NP��ZDV�SRSXODWHG�E\����SDLUV�RI�6QRZ\�

2ZOV����SDLUV�RI�$UFWLF�)R[HV����SDLUV�RI�3RPDULQH�DQG���

SDLUV�RI�/RQJ�WDLOHG�VNXDV��$UFWLF�)R[HV�RFFXSLHG�DERXW�

����RI�NQRZQ�GHQV�� DQG�KDG��� WR���SXSV� LQ�EURRGV� LQ�

$XJXVW�� 5HSURGXFWLRQ� RI� 3RPDULQH� 6NXDV� ZDV�

XQVXFFHVVIXO��ZKLOH�VXFFHVV�RI�6QRZ\�2ZOV�YDULHG�IURP�

��WR���IOHGJOLQJV�SHU�D�SDLU��

,QVXIILFLHQW� VXSSO\� RI� OHPPLQJV� OHG� WR� D� VXEVWDQWLDO�

SUHGDWLRQ� SUHVVXUH� RQ� WXQGUD� ELUGV�� DQG� 6QRZ\� 2ZOV�

ZHUH� WDNLQJ� QRW� RQO\� FKLFNV�� EXW� DOVR� DGXOW� ZDGHUV��

$OPRVW� QR�ZDGHU� EURRGV� RU� DODUPLQJ� DGXOWV�ZHUH� VHHQ�

RQ� UHJXODU� H[FXUVLRQV� DW� WKH� VWXG\� SORW� LQ�$XJXVW�� DQG�

RQO\� WZLFH� IOHGJHG� \RXQJ� /RQJ�WDLOHG� 6NXDV� ZHUH�

HQFRXQWHUHG��7KXV��UHSURGXFWLYH�VXFFHVV�RI�WXQGUD�ELUGV�

ZDV�ORZ�GXH�WR�VKRUWDJH�RI�VXLWDEOH�EUHHGLQJ�KDELWDWV�LQ�
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-XQH� DQG�KLJK�SUHGDWLRQ�SUHVVXUH�E\� URGHQW�VSHFLDOLVHG�

SUHGDWRUV��

,�(�0HQ\XVKLQD�

����<XNRQ�.XVNRNZLP�'HOWD��$ODVND��86$�������
1��

������
:��

6SULQJ� ZDV� DSSUR[LPDWHO\� RQH� ZHHN� ODWHU� WKDQ� QRUPDO�

DORQJ� WKH� RXWHU� FRDVW� RI� WKH�<XNRQ�.XVNRNZLP�'HOWD��

$YDLODELOLW\�RI�QHVWLQJ�KDELWDW�ZDV�DOVR�GHOD\HG�EXW�RQO\�

DQ�HVWLPDWHG�WZR�GD\V�LQ�FRPSDULVRQ�WR������ZKLFK�ZDV�

UHSRUWHG�DV�DQ�HDUO\�VSULQJ��&RDVWDO�ORZODQGV�ZHUH�VQRZ�

IUHH�E\���-XQH��:DWHUERGLHV� LQ� WKHVH�ORZODQGV�ZHUH�XS�

WR�����LFH�FRYHUHG�RQ����0D\�DQG�LFH�IUHH�E\���-XQH��

,FH�EUHDN�XS�DORQJ� WKH� ORZHU�.DVKXQXN�5LYHU�RFFXUUHG�

RQ���-XQH�����\HDU�DYHUDJH������0D\���

1HVWLQJ�GHOD\V� UHGXFHG�GHQVLWLHV�RI�QHVWLQJ�JHHVH�IURP�

����� �H�J�� &DQDGD� *HHVH� %UDQWD� FDQDGHQVLV� ��������

:KLWH�IURQWHG� *HHVH� �������� (PSHURU� *HHVH� $QVHU�

FDQDJLFXV� �������� ,W� LV� OLNHO\� WKDW� ZDGHU� DQG� RWKHU�

ZDWHUELUG� VSHFLHV� DOVR� QHVWHG� LQ� GHQVLWLHV� ORZHU� WKDQ�

������ 2I� QRWH� ZDV� D� EUHHGLQJ� UHFRUG� RI� D� 3HFWRUDO�

6DQGSLSHU�� QRUPDOO\� VHHQ� RQO\� DV� D� PLJUDQW� WR� PRUH�

QRUWKHUO\� EUHHGLQJ� DUHDV�� $OVR�� WKH� UHSRUWHU� KDV� QRWHG�

IHZ� 5HG� 3KDODURSH� �DSSUR[LPDWHO\� �� 5HG� WR� ��� 5HG�

QHFNHG� 3KDODURSH�� DQG� 5XGG\� 7XUQVWRQHV� VLQFH� ������

%RWK�VSHFLHV�ZHUH�FRPPRQ�WKURXJKRXW�WKH�����
V��

&�'DX�

����.DQDJD\DN��<XNRQ�'HOWD�1DWLRQDO�:LOGOLIH�5HIXJH��

$ODVND��86$�������
1��������
:��

$W� WKLV� VLWH�� 'XQOLQV� DUH� OLPLWHG� WR� ORZ�O\LQJ� VHGJH�

JUDPLQRLG�PHDGRZV�GRPLQDWHG�E\�&DUH[�UDULIORUD� DQG�

&��UDPHQVNLL��$FFRUGLQJ�WR�PDSSLQJ�RI�WHUULWRULDO�PDOHV�

DQG�RU�LQWHQVLYH�QHVW�VHDUFKHV�LQ���PHDGRZV�WRWDOOLQJ����

KD� 'XQOLQ� GHQVLW\� ZDV� ����� QHVWV�KD�� 0D\ILHOG� QHVW�

VXFFHVV� LQ�'XQOLQ�ZDV������DQG� LQ�:HVWHUQ�6DQGSLSHU�

&DOLGULV� PDXUL� GHFOLQHG� IURP� ���� LQ� ����� WR� ���� LQ�

������,QFUHDVHG�QXPEHUV�RI�0LQN�0XVWHOD�YLVRQ��$UFWLF�

)R[�� DQG� /RQJ�WDLOHG� 6NXDV� DSSDUHQWO\� DFFRXQWHG� IRU�

WKH� DQQXDO� YDULDWLRQ�� 6HYHQ� RI� ��� QHVWV� RI� :HVWHUQ�

6DQGSLSHU� IRXQG� RQ� WKH� SORW� ZHUH� UHQHVWV�� 2QO\� �� RI�

WKHVH� UHQHVWLQJ� DWWHPSWV� KDWFKHG� VXFFHVVIXOO\�� ,Q�

UHVSRQVH�WR�SUHGDWLRQ�RI�HDUO\�FOXWFKHV��RQH�IHPDOH�ODLG�

�� FRQVHFXWLYH� FOXWFKHV�� SURGXFLQJ� ��� HJJV� LQ� MXVW� ���

GD\V��$PRQJ����EURRGV�PRQLWRUHG�RQ�WKH�VWXG\�SORW�����

IOHGJHG�DW�OHDVW���\RXQJ��

%�-�0F&DIIHU\��'�5�5XWKUDXII�

�)URP� ³>$.6:*���@� � ����� $.� 6KRUHELUG� :RUNLQJ�

*URXS�6XPPDU\´��2Q�OLQH�SRVWLQJ����$SU��������$ODVND�

6KRUHELUG�:RUNLQJ�*URXS�/LVWVHUYHU���

����7XUTXRLVH�/DNH��6:�$ODVND��86$�������
1��

������
:��

6WLOO� ZLQWHU� HQYLURQPHQW� DW� WKH� VWDUW� RI� VSULQJ� ������

0D\�� FDXVHG� ODWH� DUULYDO� RI� PRVW� ELUGV�� GHFUHDVHG�

QXPEHUV� RI� VRPH� VSHFLHV� �/HDVW� 6DQGSLSHU� &DOLGULV�

PLQXWLOOD�� 6HPLSDOPDWHG� 3ORYHU� &KDUDGULXV�

VHPLSDOPDWXV��*UHDWHU�<HOORZOHJV�7ULQJD�PHODQROHXFD��

/RQJ�WDLOHG� 6NXD�� VHYHUDO� GXFN� VSHFLHV� DQG� EXVK�

SDVVHULQHV��� DQG�GHOD\� LQ� UHSURGXFWLRQ�RI�VRPH�ZDGHUV��

/DWH� LFH�PHOW� RQ� ODNHV� SURKLELWHG� EUHHGLQJ� RI� $UFWLF�

7HUQV�DQG�PDGH�QHVWV�RI�&RPPRQ�*XOOV�/DUXV�FDQXV�RQ�

ERXOGHUV� DW� VKDOORZV� DFFHVVLEOH� WR� 5HG� )R[HV�� ZKLFK�

WKHQ� OHG� WR� DSSHDUDQFH� RI� ODWH� UHSODFHPHQW� FOXWFKHV��

5DSLG� ULVH� RI� VQRZ�OLQH� LQ� PRXQWDLQV� GXULQJ� ZDUP�

SHULRG� RQ� ������ 0D\� �GXH� WR� WKLQ� OD\HU� RI� VQRZ��

DOORZHG� VWDUW� RI� UHSURGXFWLRQ� E\� ELUGV�� EXW� IXUWKHU�

VQRZIDOOV� ������� 0D\� DQG� ���� -XQH�� UHVXOWHG� LQ�

GHVHUWLRQ�RI�VRPH�QHVWV�DQG�DUUHVWHG�UHSURGXFWLRQ�LQ�\HW�

QRW�OD\LQJ�SDLUV��5HJXODU�VXPPHU�UDLQV�SUREDEO\�KDG�QR�

LPSDFW�RQ�UHSURGXFWLRQ��

/HPPLQJV� DQG� $UFWLF� )R[HV� GR� QRW� LQKDELW� WKLV� DUHD��

YROHV� ZHUH� YHU\� UDUH�� EXW� VKUHZV� 6RUH[� VSS�� KDG� SHDN�

QXPEHUV�� 3UHGDWLRQ� RQ� HJJV� RI� ZDGHUV� DQG� SDVVHULQHV�

ZDV� PRGHUDWH�� EXW� &RPPRQ� *XOOV� VXIIHUHG� KHDY\��

&KLFNV� LQ� ZDGHU� EURRGV� JUHZ� UDSLGO\�� %URRGV� RI�

6XUIELUG� $SKUL]D� YLUJDWD� FRQWDLQHG� PRUH� FKLFNV� DQG�

ZHUH� PRUH� FRPPRQ� WKDQ� LQ� WZR� SUHYLRXV� VXPPHU�

VHDVRQV��

3�6�7RPNRYLFK��5�(�*LOO��-U���0�1�'HPHQWLHY�

���� /RZHU� 0HDGH� 5LYHU� DQG� %DUURZ� WR� :DLQZULJKW��

$ODVND��86$�������
1��������
:��

/RFDO� REVHUYHUV� QHDU� %DUURZ�� $ODVND�� UHSRUWHG� WKH�

VSULQJ�RI������DV��QRUPDO�WR�HDUO\���KRZHYHU��WKLV�DUHD�

LV�RIWHQ�DQ�DQRPDO\�ZLWK�UHVSHFW�WR�FRQGLWLRQV�HOVHZKHUH�

RQ�WKH�DUFWLF�FRDVWDO�SODLQ��+HDY\�VQRZ�FRYHU�KDG�EHHQ�

UHSRUWHG� IURP� :DLQZULJKW� WR� %DUURZ� WR� WKH� 0HDGH�

5LYHU�VXJJHVWLQJ�PLOG�FRQGLWLRQV�OLNHO\�RFFXUUHG�ZKLFK�

ZRXOG� KDYH� DOORZHG� IRU� WKH� �QRUPDO� WR� HDUO\� VSULQJ��

UHSRUW�� ,Q� ������ OHPPLQJV� DQG� 3RPDULQH� 6NXDV� ZHUH�

UHSRUWHG�DV�FRPPRQ�QHDU�%DUURZ�DQG�6QRZ\�2ZOV�ZHUH�

LQFUHDVLQJO\� FRPPRQ� IURP� :DLQZULJKW� ,QOHW� QRUWK� WR�

%DUURZ�� 2ZOV� ZHUH� UDUH� WR� DEVHQW� HDVW� RI� WKH� 0HDGH�

5LYHU� VXJJHVWLQJ� OHPPLQJ�DEXQGDQFH�PD\�KDYH�EHHQ�D�

ORFDO�SKHQRPHQD�QHDU�%DUURZ��

&�'DX�

����&DSH�%DUURZ��$ODVND��86$�������
1��������
:��

$OO�SODQWV�GHOD\HG�IORZHULQJ�LQ�DFFRUGDQFH�ZLWK�GHOD\�RI�

VQRZPHOW� LQ� -XQH�� 2Q� PDQ\� ODNHV� LQ� FRDVWDO� DUHD� LFH�

FRPSOHWHO\� PHOWHG� RII� RQO\� E\� ��� -XO\�� KRZHYHU�� VHD�

UHPDLQHG�LFH�IUHH�QHDU�WKH�FRDVW�IURP�WKH�VHFRQG�KDOI�RI�

-XO\� WR� PLG� $XJXVW�� -XO\� ZDV� ZDUP� DQG� GU\�� ZLWKRXW�

VWURQJ�ZLQGV�� $XJXVW� ZDV� FROG��ZLQG\� DQG� UDLQ\��ZLWK�

IUHTXHQW�IRJV�DQG�SUHGRPLQDQW�QRUWK�HDVW�ZLQGV��

+XPDQ�DFWLYLWLHV�KDYH�VLJQLILFDQW�LQIOXHQFH�RQ�QXPEHUV�

RI� ODUJH� PDPPDOV� �H[FHSW� IRU� 3RODU� %HDU� 8UVXV�

PDULWLPXV���DV�(VNLPR�SHRSOH�DUH�QRW�VXEMHFW�WR�JHQHUDO�

KXQWLQJ� UHJXODWLRQV�� 7KH\� DOVR� DFWLYHO\� XVH� VPDOO� DOO�

WHUUDLQ� YHKLFOH� LQ� WXQGUD�� 7KLV� OHDGV� WR� DYRLGLQJ�RI� WKH�

DUHD�E\�&DULERX�DQG�$UFWLF�)R[HV��ZKLOH� UHFUHPHQWV�RI�

ZKDOLQJ� DWWUDFW� PDQ\� 3RODU� %HDUV� DQG� HYHQ� *UL]]O\�

%HDUV� LQ� VXPPHU�� 9ROHV� ZHUH� VHHQ� LQ� WXQGUD� GDLO\��

OHPPLQJV� �� QRW� HYHU\� GD\�� EXW� WKHLU� QXPEHU� LQFUHDVHG�

FRPSDUHG� WR� ������ 5HODWLYHO\� KLJK� URGHQW� DEXQGDQFH�

DOORZHG� VXFFHVVIXO� EUHHGLQJ� LQ� UHODWLYHO\�KLJK�QXPEHUV�

RI� VNXDV�� LQFOXGLQJ� 3RPDULQH� 6NXD�� DQG� 6QRZ\� 2ZOV��

/RZ� SUHVVXUH� RI� DYLDQ� SUHGDWRUV� RQ� ELUGV� DQG� YLUWXDO�
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DEVHQFH�RI�$UFWLF�)R[HV�ZHUH� UHVSRQVLEOH�IRU�KLJK�QHVW�

VXFFHVV��QRQH�RI�QHVWV�XQGHU�FRQWURO�ZDV�GHSUHGDWHG��

,PSDFW� RI� ZHDWKHU� RQ� EUHHGLQJ� ELUGV� ZDV� DPELJXRXV��

ODWH� DQG� FROG� VSULQJ� FDXVHG� GHOD\� RI� UHSURGXFWLRQ� LQ�

ELUGV��H[FHSW� IRU�'XQOLQV��3HFWRUDO�DQG�%DLUG
V�&DOLGULV�

EDLUGLL�VDQGSLSHUV��EXW�-XO\�ZDV�IDYRXUDEOH��DQG�$XJXVW�

FROG�DJDLQ��

*HQHUDOO\��UHSURGXFWLYH�VXFFHVV�FDQ�EH�FRQVLGHUHG�KLJK�

IRU� 'XQOLQ�� 3HFWRUDO� DQG� %DLUG
V� VDQGSLSHUV�� HLGHUV��

UHGSROV�� 6QRZ�%XQWLQJ�� MXGJLQJ� E\� QXPEHUV� RI� EURRGV�

LQ� WXQGUD�� DQG� DYHUDJH� LQ� 5HG� DQG� 5HG�QHFNHG�

SKDODURSHV��SUHVXPDEO\�PRUH�DIIHFWHG�E\�ODWH�VQRZPHOW�

DQG�DGYHUVH�ZHDWKHU�LQ�$XJXVW��

'�9�.DUHOLQ�

����$UFWLF�&RDVWDO�3ODLQ��0HDGH�5LYHU� WR� WKH�&DQDGLDQ�

ERUGHU��$ODVND��86$�������
1��������
:��

2EVHUYHUV�LQ�WKH�&ROYLOOH�5LYHU�'HOWD�DQG�3UXGKRH�%D\�

DUHDV�UHSRUWHG�VSULQJ�DV�����GD\V�ODWHU�WKDQ������ZKLFK�

ZDV� UHSRUWHG� HDUO\� DFURVV� WKH� EUHDGWK� RI� WKH� FRDVWDO�

SODLQ�� 6QRZ\� 2ZOV� ZHUH� UDUH� WR� DEVHQW� HDVW� RI� WKH�

0HDGH�5LYHU� VXJJHVWLQJ� OHPPLQJ�DEXQGDQFH�PD\�KDYH�

EHHQ� D� ORFDO� SKHQRPHQD� QHDU� %DUURZ�� /LPLWHG�

LQYHVWLJDWLRQ� LQ� WKH� 3UXGKRH� %D\� DUHD� VXJJHVWHG� YHU\�

ORZ�VPDOO�PDPPDO�SRSXODWLRQV��$EXQGDQW�VHD�LFH�DQG�LQ�

ODNHV��IUHVK�ZDWHU�LFH�ZDV�SUHVHQW�XQWLO���-XO\��,Q�ODUJHU�

FRDVWDO� ODNHV� VXFK� DV� 7HVKHNSXN� /DNH�� LFH� FRYHU� ZDV�

PRUH�H[WHQVLYH�DQG�OLNHO\�SHUVLVWHG�PXFK�ORQJHU��

&�'DX�

����%DQNV�,VODQG�6RXWK��&DQDGD�������
1��������
:��

7RWDO�OHPPPLQJ�GHQVLW\�RQ�������-XO\�ZDV�����FDSWXUHG�

LQGLYLGXDOV� SHU� ���� WUDSV� VHW� RXW� IRU����KRXUV��ZLWK����

*UHHQODQG� &ROODUHG� /HPPLQJV� 'LFURVWRQ\[�

JURHQODQGLFXV� DQG� RQH� %URZQ� /HPPLQJ� /HPPXV�

WULPXFURQDWXV� FDSWXUHG�� 7KH� SRSXODWLRQ� RI� &ROODUHG�

/HPPLQJ� ZDV� FORVH� WR� WKH� ORZ� SKDVH�� HLWKHU� LQ� HDUO\�

LQFUHDVH�RU�LQ�ODWH�GHFOLQH��

)URP�$�6�$QJHUEM|UQ�HW�DO���������

����$PXQGVHQ�*XOI�6RXWK��&DQDGD�������
1��

������
:��

5RGHQW� GHQVLW\� RQ� ������ -XO\� ZDV� ���� FDSWXUHG�

LQGLYLGXDOV� SHU� ���� WUDSV� VHW� RXW� IRU� ��� KRXUV�� 5RRW�

YROHV� SUHYDLOHG� DPRQJ� FDSWXUHV� ����RI���� LQGLYLGXDOV���

EHLQJ�LQ�LQFUHDVH�WRZDUGV�WKH�SHDN�SKDVH�RI�WKH�F\FOH��

)URP�$�6�$QJHUEM|UQ�HW�DO���������

����:ROODVWRQ�3HQLQVXOD��&DQDGD�������
1��������
:��

0LFURWLQH� DQG� VKUHZ� GHQVLW\� RQ� ������ -XO\� ZDV� ��

FDSWXUHG�LQGLYLGXDOV�SHU�����WUDSV�VHW�RXW�IRU����KRXUV��

)URP�$�6�$QJHUEM|UQ�HW�DO���������

����.LQJ�:LOOLDP�,VODQG��&DQDGD�������
1�������
:��

&ROODUHG� /HPPLQJ� GHQVLW\� RQ� ������ -XO\� ZDV� �����

FDSWXUHG�LQGLYLGXDOV�SHU�����WUDSV�VHW�RXW�IRU����KRXUV��

)URP�$�6�$QJHUEM|UQ�HW�DO���������

����%DWKXUVW�,VODQG�6RXWK��&DQDGD�������
1�������
:��

&ROODUHG� /HPPLQJ� GHQVLW\� RQ� ������ -XO\� ZDV� ����

FDSWXUHG�LQGLYLGXDOV�SHU�����WUDSV�VHW�RXW�IRU����KRXUV��

7KH� SRSXODWLRQ� RI�&ROODUHG�/HPPLQJ�ZDV� FORVH� WR� WKH�

ORZ� SKDVH�� HLWKHU� LQ� HDUO\� LQFUHDVH� RU� LQ� ODWH� GHFOLQH��

7KLV� VLWH� REYLRXVO\� KDG� YHU\� ORZ� SURGXFWLYLW\� RI�

YHJHWDWLRQ��

)URP�$�6�$QJHUEM|UQ�HW�DO���������

����6RPHUVHW�,VODQG��&DQDGD�������
1�������
:��

0LFURWLQH� DQG� VKUHZ� GHQVLW\� RQ� ����� -XO\� ZDV� ��

FDSWXUHG�LQGLYLGXDOV�SHU�����WUDSV�VHW�RXW�IRU����KRXUV��

)URP�$�6�$QJHUEM|UQ�HW�DO���������

����0HOYLOOH�3HQLQVXOD��&DQDGD�������
1�������
:��

&ROODUHG�/HPPLQJ�GHQVLW\�RQ�����-XO\�ZDV�����FDSWXUHG�

LQGLYLGXDOV�SHU�����WUDSV�VHW�RXW�IRU����KRXUV��

)URP�$�6�$QJHUEM|UQ�HW�DO���������

����8QJDYD�3HQLQVXOD��&DQDGD�������
1�������
:��

&ROODUHG� /HPPLQJ� GHQVLW\� RQ� ���� -XO\� ZDV� �����

FDSWXUHG�LQGLYLGXDOV�SHU�����WUDSV�VHW�RXW�IRU����KRXUV��

)URP�$�6�$QJHUEM|UQ�HW�DO���������

����1DWHUQDT��/HUVOHWWHQ���*UHHQODQG�������
1��

�����
:��

)ROORZLQJ�D�YHU\�FROG�DQG�ZHW�VSULQJ�WKH�VXPPHU�FDPH�

VXGGHQO\�LQ�PLG�-XQH�ZLWK�PD[LPDO�WHPSHUDWXUHV�GXULQJ�

WKH� ZKROH� RI� -XO\� RI� ������&� �DOPRVW� HYHU\� GD\��� DQG�

PLQLPDO� WHPSHUDWXUHV�RI�����&��DYHUDJH�DSSUR[LPDWHO\�

���&��� 1HDUO\� QR� UDLQ� GXULQJ� -XO\�� DQG� PRVW� IORZHUV�

GULHG� RXW� E\� ������ -XO\�� ,Q� JHQHUDO� QR� OHPPLQJV� DUH�

SUHVHQW� LQ�:HVW� *UHHQODQG�� %LUGV� RI� SUH\��*\U��)DOFR�

UXVWLFROXV� DQG� 3HUHJULQH� IDOFRQV� DUH� GHSHQGDQW� RQ�

3WDUPLJDQV�/DJRSXV�PXWXV� �DOVR�GXFNV��DQG�SDVVHULQHV�

�6QRZ� %XQWLQJV� DQG� /DSODQG� %XQWLQJV��� UHVSHFWLYHO\��

6LQFH� ILUVW� WLPH� WR� WKH� DUHD� QR� GDWD� RQ� �EHWZHHQ� \HDU�

FKDQJHV��LV�DYDLODEOH��5RFN�3WDUPLJDQ��/DSODQG�%XQWLQJ�

DQG�6QRZ�%XQWLQJ�VHHPHG�WR�KDYH�D�JRRG�EUHHGLQJ�\HDU�

DQG�SUREDEO\�RQH�SDLU�RI�*\U��DQG�RQH�SDLU�RI�3HUHJULQH�

)DOFRQ�ZHUH�EUHHGLQJ�LQ�WKH�DUHD��

&�*ODKGHU��$�:DOVK�

����7UDLOO�,VODQG��.DUXSHOY�9DOOH\��*UHHQODQG�������
1��

�����
:��

�����LQ�1(�*UHHQODQG�ZDV�WKH�\HDU�ZLWK�WKH�ODWHVW�VQRZ�

PHOW��VWLOO�PRUH�WKDQ�����VQRZ�FRYHU�LQ�HDUO\�-XO\��DQG�

WKH�FRQVHTXHQFH�ZDV�WKDW�ZDGLQJ�ELUGV�VXIIHUHG�KHDYLO\�

IURP� WKLV� VLWXDWLRQ�� 7KHUH� ZDV� DJDLQ� DQ� RXWEUHDN� RI�

OHPPLQJV� LQ� ZLQWHU�� EXW� QRW� VR� PDUNHG� DV� WKH� \HDU�

EHIRUH��$QG�DV�QRZ�WKH�UXOH�LQ�RXU�V\VWHP��GHFOLQH�ZDV�

W\SLFDO�IRU�VXPPHU��6WRDWV�VKRZHG�GHOD\HG�UHVSRQVH�E\�

�RXWEUHDN��LQ�-XO\��ZKLOH�WKH�LQLWLDO�ELJ�RXWEUHDN�ZDV�LQ�

VSULQJ�������L�H��PRUH�WKDQ����PRQWKV�HDUOLHU��

%�6LWWOHU�
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����=DFNHQEHUJ��*UHHQODQG��������
1�������
:��

7KHUH� ZDV� DQ� H[WUDRUGLQDU\� KHDY\� VQRZ� FRYHU� DQG� D�

YHU\�ODWH�VQRZ�PHOW��ZKLFK�UHVXOWHG�LQ�GHOD\HG�EUHHGLQJ�

LQ�ZDGHUV��0DQ\�7XUQVWRQHV�DQG�.QRWV�&DOLGULV�FDQXWXV�

GLG� QRW� EUHHG� DW� DOO�� 6QRZ� PHOW� ZDV� ������ GD\V� ODWHU�

WKDQ� LQ� WKH�SUHYLRXV��� \HDUV�� DQG�PHGLDQV�RI� ILUVW� HJJ�

OD\LQJ� GDWHV� LQ� 6DQGHUOLQJV�&DOLGULV� DOED� DQG� 'XQOLQV�

ZHUH� VL[� GD\V� ODWH� DV� FRPSDUHG� WR� ������ ZKLFK� PD\�

KDYH� EHHQ� FORVH� WR� DYHUDJH�� 7KRVH� 7XUQVWRQHV�� ZKLFK�

EUHG�� GLG� VR� ��� GD\V� ODWHU� WKDQ� WKH� \HDU� EHIRUH�� 7KH�

UHPDLQLQJ�SDLUV�HLWKHU�VWD\HG�DW� WKHLU� WHUULWRULHV�ZLWKRXW�

EUHHGLQJ� RU� UDPEOHG� RYHU� WKH� WXQGUD� IRU� ���� ZHHNV�

EHIRUH� WKH\� IRUPHG�SRVW�EUHHGLQJ� IORFNV�DQG� OHIW��(YHQ�

WKH� DYHUDJH� FOXWFK� VL]H� ZDV� UHGXFHG� E\� ��������� LQ�

6DQGHUOLQJV�� 'XQOLQV� DQG� 7XUQVWRQHV�� /HPPLQJV� DQG�

$UFWLF� )R[HV� ZHUH� FRPPRQ�� ,W� ZDV� D� ODWH� EUHHGLQJ�

VHDVRQ��ZLWK�JRRG�SURGXFWLRQ�RI�PRVW�VSHFLHV��EXW�SRRU�

SURGXFWLRQ� LQ� 7XUQVWRQHV�� /RQJ�WDLOHG� 6NXD�� DQG�
SUREDEO\� DOVR� LQ� .QRWV�� 0HGLXP� SUHGDWLRQ� E\� $UFWLF�

)R[HV��

+�0HOWRIWH�

5HIHUHQFH�IRU�ORFDOLWLHV�������

$QJHUEM|UQ��$���6��(UOLQJH��$��.HQQH\��&�-��.UHEV��0��

6YHQVVRQ�� ������ &\FOLF� SRSXODWLRQ� G\QDPLFV� RI�$UFWLF�

OHPPLQJV�� ,Q�� 3RODUIRUVNQLQJVVHNUHWDULDWHWV� DUVERN�

������ 3RODUIRUVNQLQJVVHNUHWDULDWHW�� 6WRFNKROP�� SDJHV�
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3DYHO�6��7RPNRYLFK�	�0LNKDLO�<��6RORYLHY�

2Q�WKH�VHFRQG�\HDU�RI�WKH�SURMHFW�LPSOHPHQWDWLRQ�DW�WKH�

FLUFXPSRODU� VFDOH� LQIRUPDWLRQ� RQ� ELUG� EUHHGLQJ�

FRQGLWLRQV� ZDV� UHFHLYHG� IURP� ��� $UFWLF� ORFDOLWLHV� RU�

UHJLRQV��$V�SUHYLRXVO\��PRVW�RI�WKH�GDWD�DUULYHG�IURP�WKH�

5XVVLDQ� $UFWLF� ZKHUH� FROOHFWLRQ� RI� ELUG� EUHHGLQJ�

LQIRUPDWLRQ� KDV� DOUHDG\� EHFRPH� WKH� RYHU� ���\HDU�

WUDGLWLRQ��6OLJKW� LQFUHDVH�RI�GDWD� IORZ� IURP�$ODVND�DQG�

*UHHQODQG� WRRN� SODFH�� EXW� SRWHQWLDO� RI� WKHVH� UHJLRQV� LV�

VWLOO� IDU� WR� JR� IURP� WKH� FXUUHQW� VWDWH�� 1RQ�5XVVLDQ�

(XURSHDQ� QRUWK� DQG�&DQDGD� FRQWULEXWHG�QRWKLQJ� WR� WKH�

FLUFXPSRODU� SLFWXUH�� H[FHSW� IRU� OHPPLQJ�GDWD�FROOHFWHG�

E\� 7XQGUD� 1RUWKZHVW� ����� H[SHGLWLRQ� RQ� &DQDGLDQ�

$UFWLF� �WKDQNV� WR� /LY� :HQQHUEHUJ� IRU� VHQGLQJ� WKLV�

LQIRUPDWLRQ���$Q�LPSRUWDQW�JDS�LQ�5XVVLD�LV�UHSUHVHQWHG�

E\�FRQWLQHQWDO�WXQGUDV�RI�H[WUHPH�HDVWHUQ�6LEHULD�WKDW�WR�

RXU� NQRZOHGJH� ZHUH� QRW� YLVLWHG� E\� RUQLWKRORJLVWV� LQ�

������ $� FRPSOHWHQHVV� RI� JHRJUDSKLF� FRYHUDJH� DQG�

VRXQGQHVV� RI� FRQFOXVLRQV� DERXW� ELUG� EUHHGLQJ�

FRQGLWLRQV� LQ� EHORZ� UHYLHZ� ZLOO� YDU\� DFFRUGLQJ� WR� WKH�

PHQWLRQHG�OLPLWDWLRQV��

:HDWKHU�DQG�RWKHU�DELRWLF�IDFWRUV�

,Q� -XQH�PRQWKO\� DYHUDJH� DLU� WHPSHUDWXUHV� H[FHHGHG� ��

\HDU�DYHUDJHV�LQ�FHQWUDO�$ODVND��DW�VRXWK�HDVW�*UHHQODQG��

,FHODQG�� 6YDOEDUG��PRVW� RI� WKH�(XURSHDQ�1RUWK�� DQG� LQ�

WKH� YDVW� UHJLRQ� RI� &HQWUDO� DQG� (DVWHUQ� 6LEHULD� �IURP�

(DVWHUQ�7DLP\U�WR�WKH�,QGLJLUND�5LYHU���)LJ����RQ�S������

&ROG�DUHDV�LQFOXGHG�VRXWK�ZHVW�RI�$ODVND��QHDUO\�ZKROH�

&DQDGLDQ� $UFWLF�� :HVWHUQ� *UHHQODQG�� 1RYD\D� =HPO\D�

$UFKLSHODJR�DQG�:HVWHUQ�6LEHULD��DQG�PRVW�RI�&KXNRWND�

DUHD��

-XO\�EURXJKW�DQ�LPSURYHPHQW��DLU�WHPSHUDWXUH�DYHUDJHV�

DERYH� WKH� QRUP�� WR� WKH� QRUWK� RI� &DQDGLDQ� $UFWLF�

$UFKLSHODJR� DQG� ODUJHVW� SDUW� RI� *UHHQODQG�� EXW� QRW� WR�

$ODVND��6FDQGLQDYLD�DQG�(DVWHUQ�6LEHULD��WKH�DUHD�RI�WKH�

,QGLJLUND� DQG� .RO\PD� ULYHUV�� ZKHUH� WHPSHUDWXUHV� IDOO�

EHORZ�WKH�DYHUDJH��)LJ����RQ�S������-XO\�ZDV�HVSHFLDOO\�

FROG� LQ� WKUHH� UHJLRQV�� ZHVW� RI� &DQDGD�� QRUWK� RI�

*UHHQODQG�� DQG� WKH� .DUD� 6HD� EDVLQ� LQFOXGLQJ� 1RYD\D�

=HPO\D�� %ROVKH]HPHOVND\D� 7XQGUD�� :HVWHUQ� 6LEHULD�

DQG�:HVWHUQ�7DLP\U��

7HPSHUDWXUH� YDULDEOHV�� KRZHYHU�� DUH� QRW� VXIILFLHQW� IRU�

RXWOLQLQJ�WKH�PRVW� LPSRUWDQW�DELRWLF�FKDUDFWHULVWLFV�RI�D�

EUHHGLQJ�VHDVRQ�� LQ�SDUWLFXODU� LWV� LQLWLDO�SHULRG��EHFDXVH�

RWKHU� IDFWRUV� OLNH� DPRXQW� RI� VQRZ� DFFXPXODWHG� GXULQJ�

ZLQWHU� DQG� G\QDPLFV� RI� LWV� PHOWLQJ� DUH� DOVR� RI� PDMRU�

LPSRUWDQFH�� 7KH� UROH� RI� WKH� ODWWHU� IDFWRUV� FDQ� EH�

LOOXVWUDWHG� E\� VLWXDWLRQ� LQ� (DVWHUQ� *UHHQODQG� DQG� DW�

:UDQJHO�,VODQG��ZKHUH�-XQH�WHPSHUDWXUHV�ZHUH�FORVH�WR�

DYHUDJH�� ZKLOH� ODWH� PHOWLQJ� RI� XQXVXDOO\� KHDY\�

VQRZFRYHU�VWURQJO\�DIIHFWHG�GLVWULEXWLRQ�DQG�QXPEHUV�RI�

EUHHGLQJ� ELUGV�� ,Q� RWKHU� UHJLRQV� WLPLQJ� RI� ELUG�

UHSURGXFWLRQ� VKRZHG� EHWWHU� DJUHHPHQW� ZLWK� -XQH� DLU�

WHPSHUDWXUHV�� /DWH� VSULQJ� ZDV� UHSRUWHG� DW� 3HFKRUD�

'HOWD�� 1RYD\D� =HPO\D�� %ROVKH]HPHOVND\D� 7XQGUD��

<DPDO�� :HVWHUQ� 7DLP\U�� LQ� VRPH� ORFDOLWLHV� DW� $ODVND�

DQG� :HVWHUQ� *UHHQODQG�� (DUO\� VSULQJ�� UHVXOWLQJ� IURP�

OLWWOH� VQRZ�DPRXQW�DQG�ZDUP�ZHDWKHU��ZDV� UHSRUWHG�E\�

DOO�UHVSRQGHQWV�IURP�(DVWHUQ�7DLP\U��

6XPPHU�ZHDWKHU��DV�UHSRUWHG�E\�UHVSRQGHQWV��JHQHUDOO\�

LV� LQ� DJUHHPHQW�ZLWK� DYHUDJH� -XO\� WHPSHUDWXUHV� �)LJ����

RQ� S������ 6XPPHU� ZDV� GU\� LQ� :HVWHUQ� *UHHQODQG�� DW�

.ROD� 3HQLQVXOD�� DQG� LQ� VRPH� ORFDOLWLHV� RI�<DNXWLD� �WKH�

/HQD� 'HOWD�� WKH� ,QGLJLUND�5LYHU��ZLWK� H[FHSWLRQ� RI� WKH�

GHOWD��� ,W�ZDV� UDLQ\� VHDVRQ�DW� WKH�QRUWK�RI�:HVWHUQ�DQG�

&HQWUDO� 6LEHULD� �IURP� %ROVKH]HPHOVND\D� 7XQGUD� WR�

(DVWHUQ�7DLP\U���+LJK�DQG�SURORQJHG�IORRG�LQ�:HVWHUQ�

6LEHULD� �WKH� 2E¶� DQG� 6FKXWFKLD� ULYHUV��� DQG� IORRG� LQ�

FHQWUDO�SDUWV�RI�:UDQJHO� ,VODQG�� UHVXOWLQJ� LQ�VXEVWDQWLDO�

ORVV� RI� ELUG� HJJ� FOXWFKHV� VKRXOG� EH� PHQWLRQHG� DPRQJ�

RWKHU� LPSRUWDQW� IDFWRUV� DIIHFWLQJ� ELUG� QXPEHUV� DQG�

GLVWULEXWLRQ� LQ�������/RZ�IORRG�ZDV�UHFRUGHG�RQ�ULYHUV�

RI�(DVWHUQ�7DLP\U�DQG�DW�WKH�,QGLJLUND�5LYHU�LQ�<DNXWLD��

5RGHQW�DEXQGDQFH�

7KLV�IDFWRU�LV�RI�SULPDU\�LPSRUWDQFH��EHFDXVH�DFFRUGLQJ�

WR�WKH�SUH\�VZLWFKLQJ�K\SRWKHVLV�LW�GHWHUPLQHV�SUHGDWLRQ�

SUHVVXUH�RQ�SRSXODWLRQV�RI�EUHHGLQJ�ELUGV�LQ�WKH�$UFWLF��

/HPPLQJ� �/HPPXV� DQG� 'LFURVWRQ\[�� SHDNV� ZHUH�

UHFRUGHG�DW�:HVWHUQ�7DLP\U�DQG�ORFDOO\�DW�VRXWKHUQPRVW�

1RYD\D� =HPO\D� DQG� 6RXWKHUQ�<DPDO� �)LJ���� RQ� S������
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&RPSDUHG� WR� ����� OHPPLQJV� QXPEHUV� LQFUHDVHG� DW�

.KDUORY� ,VODQG� �WKH� .ROD� 3HQLQVXOD��� (DVWHUQ� 7DLP\U��

:UDQJHO�,VODQG��DQG�&DSH�%DUURZ�DUHD��$ODVND��EXW�GLG�

QRW� UHDFK� PD[LPXP� OHYHO�� $IWHU� WZR� \HDUV� RI� QXPEHU�

GHSUHVVLRQ� DQ� LQFUHDVH� WHQGHQF\�ZDV� DOVR� QRWHG� LQ� WKH�

/HQD� 'HOWD�� <DNXWLD�� ZKLOH� OHPPLQJV� UHWDLQHG� D�

UHODWLYHO\�KLJK�QXPEHUV�IRU� WKH�VHFRQG�\HDU�LQ�D�URZ�LQ�

WKH�.DUXSHOY�YDOOH\��(DVWHUQ�*UHHQODQG��

&HUWDLQ� $UFWLF� UHJLRQV� DWWUDFWHG� SUHGDWRUV� IRU� EUHHGLQJ�

GXH� WR� KLJK� DEXQGDQFH� RI� YROHV� �0LFURWXV� DQG�

&OHWKULRQRP\V�� UDWKHU� WKDQ� OHPPLQJV�� 9ROHV� ZHUH�

QXPHURXV� DW� VRXWKHUQ� <DPDO�� $YHUDJH� YROH� QXPEHUV�

ZHUH�UHFRUGHG�LQ�WZR�ORFDOLWLHV�DW�WKH�.ROD�3HQLQVXOD��LQ�

IRUHVW�WXQGUD� DW� WKH� ORZHU� ,QGLJLUND� 5LYHU�� DQG� LQ�

%DUURZ�DUHD��ZKLOH�OHPPLQJV�KDG�RQO\�DYHUDJH�QXPEHUV�

WKHUH��5RGHQW�QXPEHUV�ZHUH�DYHUDJH�DW�RQH�VLWH�RQO\�RI�

HLJKW� LQ� &DQDGLDQ� +LJK� $UFWLF� DOVR� GXH� WR� LQFUHDVLQJ�

GHQVLW\�RI�5RRW�9ROHV�0LFURWXV�RHFRQRPXV��(OVHZKHUH�

URGHQWV�ZHUH� QRW� UHFRUGHG� RU� KDG� ORZ� QXPEHUV� �)LJ����

RQ�S������

3UHGDWRUV�

,Q� PRVW� $UFWLF� UHJLRQV� ELUG� EUHHGLQJ� VXFFHVV� LV�

SULPDULO\� GHWHUPLQHG� E\� SUHGDWLRQ� SUHVVXUH� RI� $UFWLF�

)R[HV� $ORSH[� ODJRSXV�� $V� UHSRUWHG� E\� UHVSRQGHQWV��

$UFWLF�)R[HV�ZHUH�FRPPRQ�DQG�EUHG� LQ������DW�QRUWK�

ZHVWHUQ�7DLP\U��:UDQJHO�,VODQG�DQG�ORFDOO\�DW�6RXWKHUQ�

<DPDO��)HZ�RFFDVLRQV�RI�IR[�EUHHGLQJ�ZHUH�DOVR�QRWHG�

LQ�WKH�3HFKRUD�'HOWD�DUHD�DQG�DW�(DVWHUQ�7DLP\U��$UFWLF�

)R[HV�ZHUH�HLWKHU�XQFRPPRQ��RU�QRW�VHHQ�DW�DOO�LQ�RWKHU�

ORFDOLWLHV��EXW�LQFUHDVH�RI�WKHLU�QXPEHUV�ZDV�UHSRUWHG�IRU�

WKH�<XNRQ�'HOWD��VRXWK�ZHVWHUQ�$ODVND��

$PRQJ� RWKHU� PDPPDOLDQ� SUHGDWRUV� 6WRDW� 0XVWHOD�

HUPLQHD�QXPEHU�ZDV�RQ�SHDN�DW�HDVWHUQ�*UHHQODQG��DQG�

5HG� )R[HV�9XOSHV� YXOSHV� ZHUH� QXPHURXV� LQ� DQ� LQODQG�

DUHD� RI� VRXWK�ZHVWHUQ� $ODVND�� $� YDULHW\� RI� VSHFLHV�

�:ROI� &DQLV� OXSXV�� %URZQ� %HDU� 8UVXV� DUFWRV�� 6DEOH�

0DUWHV� ]LEHOOLQD� HWF��� ZHUH� FRPPRQ� LQ� WKH� PLGGOH�

UHDFKHV� RI� WKH� ,QGLJLUND� 5LYHU�� <DNXWLD�� *HQHUDOO\��

DEXQGDQFH� RI� PDPPDOLDQ� SUHGDWRUV� ZDV� ORZHU� LQ� WKH�
VXUYH\HG�$UFWLF�ORFDOLWLHV�WKDQ�LQ�RWKHU�VHDVRQV�LQ�������

1XPEHUV� DQG� EUHHGLQJ� SHUIRUPDQFH� RI� URGHQW�

VSHFLDOLVHG� DYLDQ� SUHGDWRUV�� ILUVW� RI� DOO� 6QRZ\� 2ZOV�

1\FWHD� VFDQGLDFD� DQG� 3RPDULQH� 6NXDV� 6WHUFRUDULXV�

SRPDULQXV�� ZDV� LQ� JRRG� DJUHHPHQW� ZLWK� VSDWLDO�

GLVWULEXWLRQ� RI� DUHDV� ZLWK� DEXQGDQW� URGHQWV�� 6QRZ\�

2ZOV�ZHUH�FRPPRQ�DQG�EUHG�LQ�%DUURZ�DUHD��DW�QRUWK�

ZHVWHUQ� 7DLP\U� DQG� RQ� :UDQJHO� ,VODQG�� %UHHGLQJ� RI�

6KRUW�HDUHG� 2ZOV� $VLR� IODPPHXV� ZDV� UHFRUGHG� DW�

6RXWKHUQ� <DPDO�� VRXWK�HDVWHUQ� 7DLP\U� DQG� ORZHU�

,QGLJLUND� 5LYHU�� 3RPDULQH� 6NXDV� QHVWHG� DW� %DUURZ��

QRUWK�ZHVW� DQG� HDVW� RI� 7DLP\U�� DQG� :UDQJHO� ,VODQG��

WKRXJK�WKHLU�QXPEHUV�DQG�EUHHGLQJ�VXFFHVV�ZHUH�ORZ��DW�

OHDVW�DW�(DVWHUQ�7DLP\U�DQG�:UDQJHO��

5HSRUWHG� DUHDV� RFFXSLHG� E\� EUHHGLQJ� 5RXJK�OHJJHG�

%X]]DUGV� %XWHR� ODJRSXV� DQG� /RQJ�WDLOHG� 6NXDV�

6WHUFRUDULXV� ORQJLFDXGXV� ZHUH� EURDGHU� WKDQ� LQ� WKH�

DERYH�PHQWLRQHG� URGHQW� VSHFLDOLVHG� DYLDQ� SUHGDWRUV��

KRZHYHU�� PDQ\� UHVSRQGHQWV� QRWHG� HLWKHU� EUHHGLQJ� RI�

VROLWDU\� SDLUV�� RU� ORZ� QHVW� VXFFHVV� DQG� VPDOO� EURRGV� LQ�

EX]]DUGV�DQG�VNXDV��

'LVWULEXWLRQ�DQG�QXPEHUV�RI�ZDWHUIRZO�

&KDQJHV� LQ� EUHHGLQJ� SRUWLRQV� RI� SRSXODWLRQV� DQG�RU� LQ�

FRQILJXUDWLRQ� RI� EUHHGLQJ� UDQJHV� ZHUH� IRXQG� LQ� PDQ\�

ELUG� VSHFLHV� LQ� DFFRUGDQFH� ZLWK� SDUWLFXODU� IHDWXUHV� RI�

VQRZPHOW� DQG�ZHDWKHU�� 7KH�PRVW� GLVWLQFW� FKDQJHV�ZLOO�

EH� PHQWLRQHG�� %UHHGLQJ� QXPEHUV� RI� PDQ\� ELUGV� ZHUH�

ORZHU�LQ�PDMRULW\�RI�UHJLRQV�ZLWK�VSULQJ�GHOD\��LQ�VRXWK�

ZHVWHUQ�$ODVND��=DNHQEHUJ�YDOOH\�DW�(DVWHUQ�*UHHQODQG��

WKH�3HFKRUD�'HOWD�DQG�ORZHU�2E¶�5LYHU��*HHVH�QXPEHUV�

GHFUHDVHG� LQ� WKH� <XNRQ� 'HOWD� DQG� DW� :UDQJHO� ,VODQG��

DQG� GHVSLWH� XQIDYRXUDEOH� VSULQJ� ZHDWKHU� VKRZHG� DQ�

DSSDUHQW� LQFUHDVH� LQ� WKH�DUHD�RI�KLJK�OHPPLQJ�QXPEHUV�

DW� ZHVWHUQ� 7DLP\U�� /DWH� VSULQJ� UHVXOWHG� LQ� QHVWLQJ� RI�

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

FRPSDUHG� WR� WKHLU� XVXDO� GLVWULEXWLRQ� LQ� $ODVND�� WKH\�

ZHUH� IRXQG� EUHHGLQJ� LQ� WKH� <XNRQ�.XVNRNZLP� 'HOWD�

DQG� HYHQ� DW� WKH� 7XUTXRLVH� /DNH�� $FFRUGLQJ� WR� VSULQJ�

SKHQRORJ\�� QXPEHUV� RI� WKLV� VSHFLHV� GHFUHDVHG� DW�

:UDQJHO� ,VODQG� DQG� LQFUHDVHG� DW� VRXWK�HDVWHUQ�7DLP\U��

7KH� <XNRQ�.XVNRNZLP� 'HOWD� ZDV� UHLQYDGHG� DIWHU� D�

VHYHUDO�\HDU� LQWHUYDO�E\� VXFK�QRUWKHUQ�EUHHGLQJ�VSHFLHV�

DV� 5XGG\� 7XUQVWRQH� $UHQDULD� LQWHUSUHV� DQG� 5HG�

3KDODURSH� 3KDODURSXV� IXOLFDULXV�� 'DWD� RQ� QXPEHU�

FKDQJHV�LQ�ODUJH�JXOO�VSHFLHV�ZHUH�FRQWUDGLFWRU\�HYHQ�LQ�

FORVHO\� VSDFHG� ORFDOLWLHV� RI� (XURSHDQ� $UFWLF� ZKLFK�

FRXOG�EH�GXH�WR�ORFDO�IOXFWXDWLRQV��+RZHYHU��QXPEHUV�RI�

+HUULQJ� /DUXV� DUJHQWDWXV� DQG� *UHDW� %ODFN�EDFNHG� /��

PDULQXV� JXOOV� DW�$LQRY\� ,VODQGV� FRQWLQXHG� D� ORQJ�WHUP�

LQFUHDVH��

%UHHGLQJ�VXFFHVV�

%LUG�EUHHGLQJ� VXFFHVV�ZDV� HYDOXDWHG� DV�JRRG� IRU�PRUH�

WKDQ�D�KDOI�RI�ORFDOLWLHV�IRU�ZKLFK�VXFK�LQIRUPDWLRQ�ZDV�

DYDLODEOH� LQ� ����� �)LJ���� RQ� S������ $V� DQWLFLSDWHG��

VXFFHVVIXO� UHSURGXFWLRQ� ZDV� REVHUYHG� LQ� WKH� DUHDV� RI�

URGHQW� SHDN� QXPEHUV�� DW� WKH� .ROD� 3HQLQVXOD�� 6RXWKHUQ�

<DPDO�� :HVWHUQ� 7DLP\U�� DQG� %DUURZ� DUHD� GXH� WR�

SURQRXQFHG� GHFUHDVH� RI� SUHVVXUH� E\� $UFWLF� )R[HV� DQG�

RWKHU� SUHGDWRUV� RQ� ELUG� FOXWFKHV� DQG� EURRGV��

,QWHUHVWLQJO\�� ELUG� UHSURGXFWLYH� SHUIRUPDQFH� ZDV� JRRG�

RU� DYHUDJH� LQ� PDQ\� RWKHU� UHJLRQV� ZLWK� ORZ� URGHQW�

QXPEHUV��VRXWK�ZHVWHUQ�*UHHQODQG��1RYD\D�=HPO\D��WKH�

/HQD�'HOWD�� WKH� ORZHU� ,QGLJLUND�5LYHU��7KH�PRVW� OLNHO\�

H[SODQDWLRQ� IRU� WKLV� SKHQRPHQRQ� FDQ� EH� UHGLVWULEXWLRQ�

RI�XQQXPHURXV�SUHGDWRUV�WR�WKH�UHJLRQV�ZLWK�KLJK�URGHQW�

QXPEHUV��

$OWKRXJK� FDWDVWURSKLF� IRU� ELUGV�ZHDWKHU� HYHQWV� GLG�QRW�

H[SDQG� WR� YDVW� DUHDV� RI�$UFWLF� LQ� ������ DELRWLF� IDFWRUV�

KDG� VWURQJ� ORFDO� LQIOXHQFH� RQ� QHVWLQJ�� /DWH� VSULQJ� DW�

=DNHQEHUJ� YDOOH\� �*UHHQODQG�� DQG�.KDEXLND�/DNH� �WKH�

3HFKRUD� 'HOWD� DUHD�� QRW� RQO\� UHVXOWHG� LQ� GHFUHDVHG�

QXPEHUV��EXW�DOVR�LQ�UHGXFHG�PHDQ�FOXWFK�VL]HV�LQ�ELUGV��

5HGXFHG� VL]H� RI� ZDWHUIRZO� EURRGV� DW� WKH�.RORNRONRYD�

*XOI� �WKH� 3HFKRUD� 'HOWD� DUHD�� FRXOG� UHVXOW� IURP� HLWKHU�

UHGXFHG�FOXWFK�VL]HV��RU�LQFUHDVHG�ORVV�RI�FKLFNV��6WRUP�

ZLWK�UDLQ�DW�$LQRY\�,VODQGV��WKH�.ROD�3HQLQVXOD��FDXVHG�

WRWDO�G\LQJ�RXW�RI�$UFWLF�7HUQ�6WHUQD�SDUDGLVDHD�FKLFNV��

&RPSDULVRQ�ZLWK�SUHGLFWLRQV�IRU������

%LUG� UHSURGXFWLYH� SHUIRUPDQFH� ZDV� SUHGLFWHG� IRU� WKH�

5XVVLDQ�$UFWLF�LQ�WKH�SUHYLRXV�QHZVOHWWHU��QR�����S�������

6RPH�LQFUHDVH�LQ�OHPPLQJ�QXPEHUV�ZDV�H[SHFWHG�RQ�WKH�

.ROD�� <DPDO� DQG� 7DLP\U� 3HQLQVXODV�� DQG� WKH� /HQD�
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'HOWD�� ZLWK� SHDN� QXPEHUV� RQ� :UDQJHO� DQG� SRVVLEO\�

QRUWK�ZHVWHUQ� 7DLP\U� DQG� VRPH� SDWFKHV� DW� (XURSHDQ�

1RUWK��7KLV�NLQG�RI�VSDWLDO�GLVWULEXWLRQ�RI�PDLQ�SUH\�RI�

$UFWLF� )R[HV� DOORZHG� WR� H[SHFW� TXLWH� KLJK� EUHHGLQJ�

RXWSXW� RI� (XUDVLDQ� ZDGHUV�� PLJUDWLQJ� E\� WKH� (DVW�

$WODQWLF�WR�&HQWUDO�$VLDQ�IO\ZD\V��DQG�JHQHUDOO\�LQIHULRU�

EUHHGLQJ�UHVXOWV�RI�ELUGV�PLJUDWLQJ�DORQJ�WKH�(DVW�$VLDQ�

$XVWUDODVLDQ�DQG�:HVW�$PHULFDQ�IO\ZD\V��

7KH�IRUHFDVW�ZDV�FRQILUPHG�IRU�<DPDO��7DLP\U�DQG�WKH�

/HQD�'HOWD�� ,QFUHDVH�RI� OHPPLQJ�QXPEHUV� RQ� WKH�.ROD�

SHQLQVXOD� ZDV� UHFRUGHG� DW� .KDUORY� ,VODQG�� /HPPLQJ�

SHDN� DW� QRUWK�ZHVWHUQ� 7DLP\U� LQ� ����� KDV� DFWXDOO\�

FXUWDLOHG� WKH� WKUHH�\HDU� F\FOH� WR� WZR� \HDUV�� +RZHYHU��

LQFUHDVH� RI� OHPPLQJ� QXPEHUV� DW� :UDQJHO� ,VODQG� ZDV�

VORZHU� WKDQ�H[SHFWHG�DQG�GLG�QRW� UHVXOW� LQ�KLJK�GHQVLW\�

YDOXHV�� ([SHFWDWLRQV� RI� ORFDOO\� KLJK� OHPPLQJ� QXPEHUV�

DW� (XURSHDQ�1RUWKHUQ�5XVVLD�ZHUH� UHDOLVHG� RQO\� DW� WKH�

VRXWKHUQPRVW� 1RYD\D� =HPO\D�� ZKLOH� HOVHZKHUH� �H�J���

.KDEXLND� /DNH� DUHD�� VPDOO� QXPEHUV� WKDW� DSSHDUHG� LQ�

�����GLG�QRW� HYROYH� LQWR�KLJK�GHQVLW\� DQG�GLVDSSHDUHG�

LQVWHDG� E\� VXPPHU� ������ <XJRUVN\� 3HQLQVXOD� DQG� WKH�

.RO\PD� 'HOWD� ZHUH� PHQWLRQHG� IRUPHUO\� DV� UHJLRQV� RI�

H[SHFWHG� OHPPLQJ� QXPEHU� GHSUHVVLRQV� LQ� ������

KRZHYHU�WKLV�SUHGLFWLRQ�ZDV�QRW�FKHFNHG��

5HODWLYHO\� KLJK� UHSURGXFWLYH� SHUIRUPDQFH� RI� $UFWLF�

ZDGHUV�EHORQJLQJ� WR� WKH�(DVW�$WODQWLF� WR�&HQWUDO�$VLDQ�

IO\ZD\V�ZDV�FRQILUPHG�E\�ERWK�LQIRUPDWLRQ�FROOHFWHG�LQ�

$UFWLF� DQG� PDVV� VRXWKZDUG� PLJUDWLRQ� RI� MXYHQLOHV� LQ�

(XURSH�� 7KLV� ZDV� PDGH� SRVVLEOH� E\� JRRG� RU� DYHUDJH�

UHSURGXFWLYH� VXFFHVV� �UHSRUWHG� IRU� ��� RI� ��� ORFDOLWLHV�

ZLWK�LQGLFDWHG�EUHHGLQJ�VXFFHVV��DW�DQ�DUHD�EHWZHHQ�WKH�

.ROD�DQG�7DLP\U�3HQLQVXODV��%UHHGLQJ�VXFFHVV�LQ�PRUH�

HDVWHUQ� SDUWV� RI� 5XVVLD�� ZKHUH� IURP� PDMRULW\� RI� ELUGV�

PLJUDWH�DORQJ�3DFLILF�FRDVWV�RI�$VLD�DQG�$PHULFD��ZDV�

H[SHFWHG� WR� EH� ORZHU� WKDQ� ZKDW� FDPH� RXW� IURP�

REVHUYDWLRQV� LQ� WKH� /HQD� 'HOWD� DQG� ORZHU� ,QGLJLUND�

5LYHU�� 8QIRUWXQDWHO\�� WKH� HDVWHUQPRVW� SDUWV� RI�

FRQWLQHQWDO�5XVVLD��IURP�WKH�.RO\PD�5LYHU�WR�WKH�%HULQJ�

6WUDLW�� ZHUH� QRW� VXUYH\HG�� $FFRUGLQJ� WR� WKH� GDWD� IURP�

$XVWUDOLDQ� QRQ�EUHHGLQJ� JURXQGV� �VHH� LQIRUPDWLRQ� E\�

&�0LQWRQ� HW� DO�� EHORZ�� IUDFWLRQ� RI� MXYHQLOHV�� WKRXJK�

YDULDEOH�DPRQJ�VSHFLHV�DQG�SRSXODWLRQV��ZDV�UHDVRQDEO\�

KLJK�LQ�PDQ\�$UFWLF�ZDGHUV��WKXV�LQGLFDWLQJ�D�TXLWH�JRRG�

ELUG�UHSURGXFWLRQ�VXFFHVV�LQ�VRPH�(DVW�6LEHULDQ�UHJLRQV��

3UHGLFWLRQV�IRU�WKH�VXPPHU������

$FFRUGLQJ� WR� JHRJUDSKLF� FRYHUDJH� LQ� ����� SUHGLFWLRQV�

IRU� WKH� QH[W� VXPPHU� LV� SRVVLEOH� DJDLQ� PRVWO\� IRU� WKH�

5XVVLDQ�$UFWLF��

7KH�SHDN�RI�OHPPLQJ�QXPEHUV�WKDW�RFFXUUHG�LQ������DW�

:HVWHUQ�7DLP\U�ZLOO� OLNHO\�H[SDQG�E\�VXPPHU������WR�

DGMDFHQW� UHJLRQV�� (DVWHUQ� 7DLP\U�� *\GDQ� DQG� <DPDO�

3HQLQVXODV�� FKDQJLQJ� WR� GHFUHDVH� RU� GHSUHVVLRQ� DW� LWV�

VRXUFH��1XPEHU�SHDN�LV�DOVR�SRVVLEOH�IDUWKHU�WR�WKH�HDVW��

LQ� WKH� /HQD� 'HOWD�� $OWRJHWKHU� WKLV� FDQ� UHVXOW� LQ�

IRUPDWLRQ�RI�D�YDVW�DUHD�ZLWK�DEXQGDQW�IRRG�VXSSO\�IRU�

$UFWLF� )R[HV� DQG� DYLDQ� SUHGDWRUV� DW� WKH� QRUWK� RI�

:HVWHUQ�DQG�&HQWUDO�6LEHULD��$WWUDFWLRQ�RI�SUHGDWRUV�WR�

WKLV� UHJLRQ�IURP�DGMDFHQW�DUHDV�ZLOO�SURPRWH�VXFFHVVIXO�

UHSURGXFWLRQ�RI�$UFWLF�ELUGV�DW�HYHQ�ODUJHU�H[SDQVHV��

$� VFHQDULR� RI� OHPPLQJ� SRSXODWLRQ� FKDQJH� DW�:UDQJHO�

,VODQG� LV� DPELJXRXV�� DV� ����� VWDWH� FDQ� GHYHORS� HLWKHU�

LQWR� D� KLJK�GHQVLW\�ZLWK�DVVRFLDWHG� VXFFHVVIXO�EUHHGLQJ�

RI� ELUGV�� RU� LQWR� D� QXPEHU� GHSUHVVLRQ� ZLWK� KHDY\�

SUHGDWLRQ� RQ� ELUG� HJJ� FOXWFKHV� DQG� EURRGV�� 6LPLODU�

XQFHUWDLQW\� LV� DSSOLFDEOH� WR� ORFDOO\� LQFUHDVHG� URGHQW�

QXPEHUV� LQ� %DUURZ� DUHD� ZKLFK� KDYH� SRWHQWLDO� IRU�

VSUHDGLQJ� WR� WKH� ZKROH� 1RUWKHUQ� 6ORSH� RI� $ODVND�� RU�

DOWHUQDWLYHO\� FDQ� EH� GHSUHVVHG� E\� SUHGDWRUV�� 6LWXDWLRQ�

ZLWK�ELUG�EUHHGLQJ�VXFFHVV�FDQ�YDU\�DFFRUGLQJO\��

7KH� OHPPLQJ� QXPEHU� SHDN� DW� QRUWK�HDVWHUQ� *UHHQODQG�

LQ� ����� DQG� SDUWLDOO\� LQ� ����� VKRXOG� JLYH� ZD\� IRU� D�

GHSUHVVLRQ� LQ� ������ 7DNLQJ� LQWR� DFFRXQW� KLJK� 6WRXW�

QXPEHUV� LQ� DW� OHDVW� RQH� RI� WKH� WZR� FORVHO\� VSDFHG�

ORFDOLWLHV� WKHUH�� KLJK� UHVXOWV� RI� ELUG� UHSURGXFWLRQ�

EHFRPH� XQOLNHO\� LQ� WKH� FRPLQJ� VXPPHU�� +RZHYHU��

LVRODWHG� SRVLWLRQ� RI� PDQ\� FRDVWDO� WXQGUD� DUHDV� LQ�

*UHHQODQG� PDNHV� GHYHORSLQJ� SURFHVVHV� GLIILFXOW� WR�

SUHGLFW�GXH�WR�WKHLU�ORFDO�QDWXUH��

7KXV�� DVLGH� RI� XQSUHGLFWDEOH� LPSDFW� RI� DELRWLF� IDFWRUV��

UHSURGXFWLRQ� RI� $UFWLF� ELUGV�� EUHHGLQJ� LQ� (DVWHUQ�

(XURSH� DQG� 6LEHULD� DQG� PLJUDWLQJ� DORQJ� WKH� (DVW�

$WODQWLF� DQG� &HQWUDO� $VLDQ� IO\ZD\V�� LV� OLNHO\� WR� EH�

VXFFHVVIXO�DJDLQ��7KH�VDPH�LV�DSSOLFDEOH�WR�DW�OHDVW�VRPH�

RI�WKH�DUHDV�SURYLGLQJ�PLJUDQWV�WR�WKH�IO\ZD\V�RI�3DFLILF�

UHJLRQ�� 7KH� VLWXDWLRQ� RI� WZR� LQ� D� URZ� VHDVRQV� RI� JRRG�

UHSURGXFWLYH�SHUIRUPDQFH�LQ�WKH�VDPH�YDVW�DUHD�LV�TXLWH�

XQFRPPRQ��EXW�ZKHWKHU�WKLV�SUHGLFWLRQ�FRPHV�WUXH�ZLOO�

FOHDU�XS�ZLWK�WLPH��

&217$&7�,1)250$7,21�

�SURYLGHG�IRU�D�VLQJOH��ILUVW��FRQWULEXWRU�SHU�VLWH�LQ�D�

IRUP��QDPH�DGGUHVV�SKRQH�ID[�H�PDLO�SURMHFW��

$QGUHHYD��7DW\DQD�5HPL]DQRYQD�

.UDVQRDUPH\VND\D�6W����������0RVFRZ����������

5XVVLD�����������������

'LYLQJ�EHHWOHV�RI�6RXWKHUQ�<DPDO�

$UW\XNKRY��$OH[DQGHU�,YDQRYLFK�

6RYHWVND\D�6W���������.RNLQR��%U\DQVND\D�REODVW��

��������5XVVLD�����������������

%DUDQ\XN��9DVLOL�9��

����������������YYEDU#YYEDU�PVN�UX�

(FRORJ\�RI�6QRZ�*RRVH�DW�:UDQJHO�,VODQG�

'DX��&KULVWLDQ��

86�)LVK�DQG�:LOGOLIH�6HUYLFH������(DVW�7XGRU�5G���

$QFKRUDJH��$ODVND��86$��&KULVWLDQB'DX#IZV�JRY�

YDQ�(HUGHQ��0HQQREDUW�5��

5,=$��5LMNVZDWHUVWDDW��3�2�%R[�����1/������$$�

/HO\VWDG��WKH�1HWKHUODQGV�

������������������������������

P�YHHUGHQ#UL]D�UZV�PLQYHQZ�QO�

3HFKRUD�'HOWD�SURMHFW�����������

(KULFK��'RURWKHH��

8QLYHUVLW\�RI�2VOR��,QVWLWXWH�RI�%LRORJ\��'HSDUWPHQW�

RI�=RRORJ\��3�2��%R[�������%OLQGHUQ�������2VOR�

1RUZD\�

������������������������������������

GRURWKHH�HKULFK#ELR�XLR�QR�

*DYULORY��$QDWROL�$OH[DQGURYLFK�

7DLP\U�6WDWH�1DWXUH�5HVHUYH��3%������.KDWDQJD��
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7DLP\U�$XWRQRPRXV�2NUXJ����������5XVVLD�

����������������

*ODKGHU��&KULVWLDQ��

1DWLRQDO�(QYLURQPHQWDO�5HVHDUFK�,QVWLWXWH�

�1(5,��7DJHQVYH\��������IORRU��'.������

&RSHQKDJHQ�1��'HQPDUN�

�������������������������������

FPJ#GPX�GN�

0RXOWLQJ�*UHHQODQG�:KLWH�IURQWHG�*HHVH��GLVWXUEDQFH�

.DO\DNLQ��9ODGLPLU�1LNRODHYLFK�

6KLURND\D�6W������������0RVFRZ����������5XVVLD�

���������������

([SHGLWLRQ�WR�1RYD\D�=HPO\D�

.DUHOLQ��'PLWUL�9LWDOLHYLFK�

'PLWURYVNRH�6KRVVH�����������0RVFRZ����������

5XVVLD������������������K��������������������RII���

GN#GNDUHOLQ�KRPH�ELR�PVX�UX�

'\QDPLFV�RI�ZDWHU��FDUERQ�GLR[LGH�DQG�HQHUHJ\�IORZV�

LQ�QHDU�JURXQG�DWPRVSKHULF�OD\HU�RI�%HULQJHDQ�WXQGUD�

HFRV\VWHPV�

YDQ�.OHHI��+HLQ�

:,:2��%XUJKDUGW�YDQ�GHQ�%HUJKVWUDDW�����������'.�

1LMPHJHQ��7KH�1HWKHUODQGV�

������������+YNOHHI#VFL�NXQ�QO�

$YLIDXQD�PRQLWRULQJ�DW�0HGXVD�%D\�������

.RNKDQRY��9DOHQWLQ�'PLWULHYLFK�

2VWURYVNRJR�6W�������.UDVQRJRORYND��0DU
LQVN\�UDLRQ��

'RQHWVN�REODVW���������8NUDLQH����������

.RNRUHY��<DNRY�,YDQRYLFK�

1DEHUH]KQD\D�8UYDQWVHYD���������1RULOVN����������

5XVVLD������������������SODWR#QRUFRP�UX�

.UDVQRY��<XUL�9ODGLPLURYLFK�

=DVKFKLWQLNRY�=DSRO\DULD�6W�����%�����.DQGDODNVKD��

0XUPDQVND\D�REODVW����������5XVVLD����������

0RQLWRULQJ�RI�VHDELUGV�RQ�.KDUORY�,VODQG�

/DSSR��(OHQD�*HRUJLHYQD�

%LRJHRJUDSK\�'HS���,QVWLWXWH�RI�*HRJUDSK\��

6WDURPRQHWQ\�3HU�������0RVFRZ����������5XVVLD�

���������������K�����������������ID[��

UJJ#HHVMU�PVN�UX�

$UFWLF�H[SHGLWLRQ�RI�,QVWLWXWH�RI�HFRORJ\�DQG�HYROXWLRQ�

0DNDURYD��2OJD�/YRYQD�

,QVWLWXWH�RI�HFRORJ\�DQG�HYROXWLRQ��/HQLQVNL�SURVSHNW��

����0RVFRZ����������5XVVLD�

���������������RII�������������K������������ID[��

OVGF#RUF�UX�

9HJHWDWLRQ�VWUXFWXUH�DQG�SRSXODWLRQ�RI�VRLO�DUWKURSRGV�

LQ�VRXWKHUQ�WXQGUD�RI�ZHVWHUQ�7DLP\U�

0F&DIIHU\��%ULDQ�-��

8�6��)LVK�DQG�:LOGOLIH�6HUYLFH��<XNRQ�'HOWD�1DWLRQDO�

:LOGOLIH�5HIXJH��3�2��%R[������%HWKHO��$.���������

86$����������������EULDQBPFFDIIHU\#IZV�JRY�

:HVWHUQ�6DQGSLSHU��&DOLGULV�PDXUL��DQG�'XQOLQ��&��

DOSLQD��GHPRJUDSK\�RQ�WKH�FHQWUDO�<XNRQ�

.XVNRNZLP�'HOWD�

0HOWRIWH��+DQV��

0LQLVWU\�RI�(QYLURQPHQW�DQG�(QHUJ\��1DWLRQDO�

(QYLURQPHQWDO�5HVHDUFK�,QVWLWXWH��'HSDUWPHQW�RI�

$UFWLF�(QYLURQPHQW��7DJHQVYHM��������IORRU��'.������

&RSHQKDJHQ�1��'HQPDUN�

���������������������������PHO#GPX�GN�

=(52�

0HQ\XVKLQD��,ULQD�(��

3URVSHFW�0LUD�����������0RVFRZ����������5XVVLD�

�������������������������������LUD#QLNLWDRY�PVN�UX�

0LQHHY��2OHJ�<XULHYLFK�

2NW\DEU
VN\�SURVSHFW��������6\NW\YNDU��.RPL��

��������5XVVLD�����������

0RUR]RY��9ODGLPLU�9LFWRURYLFK�

6KHEDVKHYVNL�3URH]G��������0RVFRZ����������5XVVLD�

������������������������������

PRUR]RY#��]RRPXV�ELR�PVX�UX�

6WXGLHV�RI�/HVVHU�:KLWH�IURQWHG�*RRVH�

3DVNKDOQ\��6HUJH\�3HWURYLFK�

=HO\RQD\D�*RUND��������/DE\WQDQJL��7XPHQVND\D�

REODVW����������5XVVLD�

���������K������������RII������������ID[��

HFRVWDWLRQ#FKDW�UX�

/RZHU�2E
�2UQLWKRORJLFDO�([SHGLWLRQ�

3RVSHORY��,JRU�1LNRODHYLFK�

*ODYQD\D�6W����$������0RVFRZ����������5XVVLD�

����������������WDLP\U#RUF�UX�

([SHGLWLRQ�RI�7DLP\U�6WDWH�1DWXUH�5HVHUYH�

3R]GQ\DNRY��9ODGLPLU�,YDQRYLFK�

.XODNRYVNRJR�6W����������<DNXWVN������������5XVVLD�

�������������������������������VWHUK#VDKD�UX�

6KFKDGLORY��<XUL�0LNKDLORYLFK�

,QVWLWXWH�IRU�1DWXUH�&RQVHUYDWLRQ��6DGNL�=QDPHQVNRH��

0������0RVFRZ����������5XVVLD�

���������������K�������������RII�������������ID[��

EHORXVRYD#JODVQHW�UX�

5HSURGXFWLYH�VXFFHVV�RI�%HZLFN
V�6ZDQ�

6LWWOHU��%HQRvW��

,QVWLWXW�I�U�/DQGHVSIOHJH�$OEHUW�/XGZLJV�8QLYHUVLWlW�

)UHLEXUJ�'�������)UHLEXUJ��*HUPDQ\�

������������������������������������

VLWWOHU#UXI�XQL�IUHLEXUJ�GH�

6RNRORY��$OH[DQGHU�$QGUHHYLFK�

=HO\RQD\D�*RUND������/DE\WQDQJL��7XPHQVND\D�

REODVW����������5XVVLD�

HFRVWDWLRQ#FKDW�UX��IXQFODE#LSDH�XUDQ�UX�

6RORYLHY��0LNKDLO�<XULHYLFK�

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

0RVFRZ�6WDWH�8QLYHUVLW\���������0RVFRZ��5XVVLD�

����������������VRORYLHY#VRLO�PVX�UX�

:DGHU�0RQLWRULQJ�3URMHFW�DW�7DLP\U�

6RORYLHYD��'LDQD�9ODGLPLURYQD�

9LWHEVNL�3U������������6W�3HWHUVEXUJ����������5XVVLD�

����������������'LDQD#'6�����VSE�HGX�

/HQD�'HOWD�5HVHUYH�H[SHGLWLRQ�

6\URHFKNRYVNL��-U���(XJHQ\�(XJHQLHYLFK�

,QVWLWXWH�RI�(FRORJ\�DQG�(YROXWLRQ��/HQLQVNL�SURVSHNW��

����0RVFRZ����������5XVVLD�

������������������������������

UJJ#HHVMU�PVN�UX�

$UFWLF�H[SHGLWLRQ�RI�,QVWLWXWH�RI�(FRORJ\�DQG�

(YROXWLRQ�
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7DWDULQNRYD��,YHWWD�3DYORYQD�

5HFKQD\D�6W���������.DQGDODNVKD���������5XVVLD�

����������������RII�������������������ID[���

NDQGBUHVHUYH#GLRQLV�PHOV�UX�

.DQGDODNVKD�6WDWH�5HVHUYH�

7RPNRYLFK��3DYHO�6WDQLVODYRYLFK�

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

0RVFRZ����������5XVVLD�

������������������������������

WRPNRYLF#��]RRPXV�ELR�PVX�UX�

6XUIELUG�EUHHGLQJ�ELRORJ\�VWXG\�

9RONRY��6HUJHL�9��

'RPRGHGRYVND\D�6W����������0RVFRZ����������

5XVVLD������������������K���

XGN��MSW#ULQHW�UX�RZOBELUG#PDLO�UX�

$UFWLF�H[SHGLWLRQ�RI�,QVWLWXWH�RI�HFRORJ\�DQG�HYROXWLRQ�

',6&866,21�$5($�

21�/(00,1*�180%(5�(9$/8$7,21�

%<�&28176�2)�:,17(5�1(676�,1�

5(/$7,21�72�52'(17�$%81'$1&(�

$66(660(17�)25�385326(6�2)�

251,7+2/2*,&$/�678',(6�

6�3�3DVNKDOQ\��9�)�6RVLQ�	�9�*�6KWUR��

(FRORJLFDO�5HVHDUFK�6WDWLRQ��=HO\RQD\D�*RUND��������

/DE\WQDQJL��7XPHQVND\D�REODVW����������5XVVLD��

H�PDLO��HFRVWDWLRQ#FKDW�UX��

,�(��0HQ\XVKLQD��������KDV�IRXQG�FRUUHODWLRQV�EHWZHHQ�

QXPEHUV� RI� ZLQWHU� OHPPLQJ� QHVWV�� VXPPHU� URGHQW�

QXPEHUV� DQG� UHSURGXFWLYH� VXFFHVV� RI� 6QRZ\� 2ZO�

�1\FWHD� VFDQGLDFD�� RQ� :UDQJHO� ,VODQG�� (DVW� 6LEHULD��

DQG� UHFRPPHQGHG� WKLV� WHFKQLTXH� IRU� DVVHVVPHQW� RI�

OHPPLQJ��/HPPXV�DQG�'LFURVWRQ\[�JHQHUD��QXPEHUV�DW�

ODUJH�DUHDV��

2XU� ORQJ�WHUP� VWXGLHV� DW� <DPDO� 3HQLQVXOD�� :HVW�

6LEHULD�� GR� QRW� FRQILUP� D� GLUHFW� UHODWLRQ� EHWZHHQ�

VXPPHU� OHPPLQJ� DEXQGDQFH� DQG� QXPEHUV� RI� WKHLU�

ZLQWHU� QHVWV�� $V� FKRLFH� RI� DQ� HIIHFWLYH� WHFKQLTXH� IRU�

URGHQW� QXPEHU� HVWLPDWH� LV� LPSRUWDQW� IRU� PDQ\� ILHOG�

RUQLWKRORJLVWV�ZRUNLQJ� LQ� QRUWKHUQ� UHJLRQV��ZH�SURYLGH�

EHORZ�RXU�RSLQLRQ�RQ�WKH�LVVXH��EDVHG�RQ�UHVXOWV�RI�RXU�

RZQ�GDWD�DQG�OLWHUDWXUH�VRXUFHV��

0HWKRGV�

'DWD� RQ� URGHQW� QXPEHUV� ZHUH� FROOHFWHG� DW� WKH� <DPDO�

3HQLQVXOD� IURP������������7HUUHVWULDO�YHUWHEUDWHV�ZHUH�

FRXQWHG� LQ� DOO� WXQGUD� YDULHWLHV�� LQFOXGLQJ� VXE]RQHV��

DUFWLF�� W\SLFDO� DQG� VKUXE� �E\� FODVVLILFDWLRQ� RI� &KHUQRY�

������ IURP� ODWH� -XQH� WR� PLG� $XJXVW� LQ� ����������

�%DNKPXWRY� HW�� DO�� ������ 6RVLQ� HW�� DO�� ������� 5RGHQW�

DEXQGDQFH� ZDV� HVWLPDWHG� XVLQJ� OLQHV� RI� ��� VQDS�WUDSV��

ZKLFK� LV� FRQVLGHUHG� WR� EH� WKH� PRVW� REMHFWLYH� DQG� WKH�

OHDVW� ODERXU�FRQVXPLQJ� FRXQW� PHWKRG� E\� PRVW�

UHVHDUFKHUV�� 5DLVLQ� ZDV� XVHG� IRU� EDLW�� DQG� WUDSV� ZHUH�

SODFHG�LQ�OLQH���PHWHUV�DSDUW�RQ�WUDFNV��QHDU�ERUURZV�RU�

WRLOHWV�RI�URGHQWV��EXW�QRW�RYHU���PHWHU�IURP�D�SRLQW�RQ�

OLQH�� $� OLQH� ZKHQ� SRVVLEOH� ZDV� RULHQWHG� WR� FURVV�

GLIIHUHQW�YHJHWDWLRQ�DVVRFLDWLRQV��(DFK� OLQH�ZDV�XVXDOO\�

VXUYH\HG�IRU�WZR�GD\V��DQG�FKHFNHG�WZLFH�D�GD\�� LQ�WKH�

PRUQLQJ�DQG�HYHQLQJ��

:LQWHU� QHVWV� RI� OHPPLQJV� ZHUH� FRXQWHG� LQ� ����������

RQ� WUDQVHFWV� HYHQO\� VSDFHG�ZLWKLQ� WKH� VWXG\� DUHDV�� DQG�

FURVVLQJ� DOO� W\SLFDO� KDELWDWV� WKHUH�� 1HVWV� ZHUH� FRXQWHG�

ZLWKLQ� ���PHWHU� ZLGH� VWULSH� ��� P� HDFK� VLGH� RI� WKH�

WUDQVHFW��� ,Q� DGGLWLRQ� ODLND� GRJ� ZDV� XVHG� WR� FRXQW�

URGHQWV� ZKLFK� JLYHV� D� SODXVLEOH� LGHD� DERXW� URGHQW�

QXPEHUV� DQG� GLVWULEXWLRQ� �(OVKLQ� ������� DOWKRXJK� GRJ�

ZDV� UHSRUWHG� WR� EH� VHOHFWLYH� LQ� FDWFKLQJ� URGHQWV�

�%DODNKRQRY�HW��DO���������1XPEHU�RI�URGHQWV�FDXJKW�E\�

GRJ�ZDV�UHFDOFXODWHG�RQ�WKH�WUDQVHFW�SDUW�OHQJWK�DW�ZKLFK�

WKH�GRJ�ZDV�YLVXDOO\�PRQLWRUHG�E\�DQ�REVHUYHU��%HVLGHV��

ZH� XVXDOO\� UHFRUGHG� RQ� WUDQVHFWV� DOO� URGHQWV� VHHQ� DQG�

WKHLU� OLIH� WUDFHV� �IUHVK� WUDFNV�� LQKDELWHG� ERUURZV��

GDPDJHG�YHJHWDWLRQ���

5HVXOWV�DQG�GLVFXVVLRQ�

5HVXOWV� RI� URGHQW� FRXQWV� E\� GLIIHUHQW� PHWKRGV�� ZLWK�

WUDSV��ZLWK�GRJ��DQG�FRXQWV�RI�ZLQWHU�QHVWV�FRQGXFWHG�LQ�

VXE]RQHV� RI� W\SLFDO� DQG� VKUXE� WXQGUD� ������������ DQG�

VKUXE�WXQGUD�������������DW�<DPDO�DUH�SUHVHQWHG�LQ�WKH�

7DEOH�� /RQJ�WHUP� GDWD� JLYH� JURXQGV� WR� FRQVLGHU� GRJ�

FRXQW� WKH� HDVLHVW� DQG� UHODWLYHO\� REMHFWLYH�� &RUUHODWLRQ�

FRHIILFLHQW� EHWZHHQ� QXPEHU� RI� URGHQWV� FDXJKW� E\� GRJ�

SHU����NP�RI�D�WUDQVHFW�DQG�QXPEHU�FDXJKW�LQ�WUDSV�SHU�

�����WUDSSLQJ�GD\V��WG��HTXDOV�������3��������

7DEOH�� 5HODWLYH� URGHQW� DEXQGDQFH� DW� <DPDO� LQ� �����

�����REWDLQHG�E\�GLIIHUHQW�PHWKRGV��

� 6QDS�WUDSV� 'RJ�FRXQWV� :LQWHU�

<HDU� WUDS�

SLQJ�

GD\V�

�WG��

DQLPDOV��

����WG�
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OHQJWK��

NP�

&DXJKW�

E\�GRJ��
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���NP�
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SHU����

NP�
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7KH�GDWD�RI� WKH�7DEOH�DOVR�DOORZ�WR�PDNH�D�FRQFOXVLRQ�

WKDW� QXPEHU� RI� GLVFRYHUHG� ZLQWHU� QHVWV� LQ� D� VHDVRQ�

UHIOHFWV� ERWK� XQGHU�VQRZ� OHPPLQJ� QXPEHUV� DQG� WKHLU�

QXPEHUV�LQ�WKH�SUHFHGLQJ�VXPPHU��EXW�GRHV�QRW�LQGLFDWH�

KLJK� URGHQW� DEXQGDQFH� LQ� WKH� FXUUHQW� VHDVRQ��

6SHFLILFDOO\��ZH�FDQ�VHH�WKDW��

���� WKH�KLJKHVW�QXPEHUV�RI�ZLQWHU�QHVWV�ZHUH�IRXQG�DIWHU�

VXPPHU�SHDN�RI�OHPPLQJV��

���� PD[LPDO� QXPEHUV� RI� ZLQWHU� QHVWV� LQGLFDWHG� KLJK�

XQGHU�VQRZ� GHQVLW\� RI� URGHQWV� DQG� SUHFHGHG� WKHLU�

QXPEHU�GHSUHVVLRQ��

���� YHU\� ORZ� QXPEHUV� RI� ZLQWHU� QHVWV� ZHUH� W\SLFDO� IRU�

GHHS�GHSUHVVLRQV�LQ�OHPPLQJ�SRSXODWLRQV��

���� ORZ�QXPEHUV�RI�FRXQWHG�ZLQWHU�QHVWV�PDNHV�GLIILFXOW�

D� SURJQRVLV� IRU� VXPPHU� URGHQW� DEXQGDQFH�� EHFDXVH�

ORZ� QHVW� GHQVLW\� FDQ� FRUUHVSRQG� WR� WKH� SKDVH� RI�
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SRSXODWLRQ� JURZWK� ZKLFK� FDQ� UHVXOW� LQ� VXFFHVVIXO�

UHSURGXFWLRQ�RI�URGHQW�VSHFLDOLVHG�SUHGDWRUV��

���� YROH� �0LFURWXV� DQG�&OHWKULRQRP\V� JHQHUD��QXPEHUV�

FDQ� QRW� EH� VXFFHVVIXOO\� DVVHVVHG� IURP� FRXQWV� RI�

ZLQWHU�QHVWV��

'LUHFW� UHODWLRQVKLS� EHWZHHQ�ZLQWHU� DQG� VXPPHU� URGHQW�

QXPEHUV�LV�QRW�REVHUYHG��EHFDXVH�VXPPHU�FRXQWV�FRYHU�

D�SRSXODWLRQ�F\FOH�SKDVH�FRPSOHWHO\�GLIIHUHQW�IURP�WKDW�

LQ� ZLQWHU�� 6XPPHU� SHDNV� RI� OHPPLQJ� QXPEHUV� DUH�

NQRZQ� WR� UHVXOW� IURP� XQGHU�VQRZ� UHSURGXFWLRQ�

�&KHUQ\DYVNL�	�7NDFKHY�������'RURJRL� ������� ,Q� WKLV�

FDVH�� KRZHYHU�� SRSXODWLRQ� GHQVLW\� LQ� ZLQWHU� LV� QRW�

PD[LPDO�� EHFDXVH� LW� FRUUHVSRQGV� WR� WKH� JURZWK� SKDVH�

�6GREQLNRY� ������� ,Q� FRQWUDVW�� GHQVLW\� SHDNV� LQ� VRPH�

DUHDV� FDQ� EH� SUHFHGHG� E\� DQ� XQLQWHQVLYH� XQGHU�VQRZ�

UHSURGXFWLRQ� �.RNRUHY� ������� ZKLOH� KLJK� XQGHU�VQRZ�

GHQVLW\�XVXDOO\�UHVXOWV�LQ�DOPRVW�FRPSOHWH�GHVWUXFWLRQ�RI�

YHJHWDWLRQ� LQ�ZLQWHULQJ� KDELWDWV� E\� DQLPDOV�� OHDGLQJ� WR�

WKHLU� GHDWK� IURP� VWDUYDWLRQ�� 7KH� ODWWHU� VLWXDWLRQ� ZDV�

REVHUYHG� LQ� ����� DW� 0LGGOH� <DPDO�� ZKHUH� OHPPLQJ�

ZLQWHULQJ� JURXQGV� HPHUJHG� IURP� XQGHU� VQRZ� DV� EDUH�

EODFNLVK� SDWFKHV� FRYHUHG� E\� ZLQWHU� QHVWV� DQG� GHDG�

OHPPLQJ�ERGLHV��6XPPHU�SHDN� LQ� WKDW�DUHD�RFFXUUHG� LQ�

������

&DWDVWURSKLF�GHFUHDVH�RI�OHPPLQJ�QXPEHUV�FDQ�RFFXU�LQ�

VSULQJ�� HDUO\� RU� PLG� VXPPHU� �.XNVRY� ������

&KHUQ\DYVNL�	�7NDFKHY�������RXU�GDWD��ZKLFK�FDQ�KDYH�

GLIIHUHQW� HIIHFWV� RQ� UHSURGXFWLYH� VXFFHVV� RI� URGHQW�

VSHFLDOLVHG�SUHGDWRUV��

7KXV�� FRXQWV� RI�ZLQWHU� QHVWV� FRQWULEXWH� WR� UHYHDOLQJ�RI�

OHPPLQJ�SRSXODWLRQ�G\QDPLFV�LQ�VWXG\�DUHDV��EXW�GR�QRW�

FODULI\�VLWXDWLRQ�ZLWK�SUH\�QXPEHUV�GXULQJ�UHSURGXFWLRQ�

SHULRG� RI� SUHGDWRUV�� 3HUKDSV�� RWKHU� WXQGUD� UHJLRQV� FDQ�

GLIIHU� LQ� UHVSHFW� WR� UHODWLRQ�EHWZHHQ�QXPEHUV�RI�ZLQWHU�

QHVWV� DQG� VXPPHU� QXPEHUV� RI� URGHQWV�� OLNHZLVH� LQ�

UHVSHFW� RI� OHYHOV� RI� WKHVH� QXPEHUV�� +RZHYHU��

FRPSDULVRQ� RI� RXU� GDWD� ZLWK� WKRVH� IURP� :HVWHUQ�

7DLP\U�� WKH� UHJLRQ� UHODWLYHO\� FORVH� WR�<DPDO� �.RNRUHY�

������ KDV� VKRZQ� QHDUO\� FRPSOHWH� FRLQFLGHQFH� RI� WKH�

UHFRUGHG�OHYHOV�RI�OHPPLQJ�QXPEHUV��

6WLOO��YHU\�KLJK�OHYHO�RI�OHPPLQJ�QXPEHUV��DFFRUGLQJ�WR�

WKH� VFDOH� RI� ,�<�.RNRUHY�� ZDV� UHFRUGHG� RQO\� RQFH�� LQ�

������ LQ� ��� \HDUV� RI� RXU� FRXQWV�� H[FOXGLQJ� FDVHV� RI�

VXPPHU� DJJUHJDWLRQV� RI� URGHQWV� DIWHU� IORRGLQJ� RI�

KDELWDWV��

&RQWLQHQWDO�DUFWLF�WXQGUD�RI�<DPDO�H[SHULHQFHG�SHDNV�RI�

6LEHULDQ�/HPPLQJ��/HPPXV�VLELULFXV��QXPEHUV�LQ�������

�����������DQG�������)LJXUH���)URP�������DQLPDOV�SHU�

����WG�FRXOG�EH�FDXJKW�LQ�WKHVH�\HDUV�LQ�GLIIHUHQW�DUHDV��

$EXQGDQFH� ZDV� ���� DQLPDOV����� WG� LQ� GHFUHDVLQJ� DQG�

JURZLQJ�SKDVHV��ZKLOH�PLQLPDO�QXPEHUV�ZHUH�UHFRUGHG�

LQ� ������ ����� DQG� ����� ������� DQLPDOV����� WG���

$EXQGDQFH� LQ� W\SLFDO� WXQGUD� YDULHG� IURP� �����

DQLPDOV����� WG� DW� SHDNV�� DQG� IURP� ���� DQLPDOV����� WG�

�����RQ�DYHUDJH��DW�GHSUHVVLRQV��

�

)LJXUH��5RGHQW�QXPEHU�G\QDPLFV�LQ�GLIIHUHQW�UHJLRQV�DW�

WKH� <DPDO� 3HQLQVXOD� LQ� ����������� 1XPEHUV� DUH�

HYDOXDWHG� DV� ORZ�� DYHUDJH� DQG� KLJK� VFRUHV�� 9ROH�

SHDNV�DUH�VKRZQ�VHSDUDWHO\�ZLWK�HQODUJHG�V\PEROV��

0D[LPXP�QXPEHUV�RI�6LEHULDQ�/HPPLQJ�ZHUH�ORZHU�LQ�

VKUXE�WXQGUD�LQ�FRPSDULVRQ�ZLWK�PRUH�QRUWKHUQ�UHJLRQV��

2Q�DYHUDJH������� OHPPLQJV�SHU����� WG�ZHUH�FDXJKW� LQ�

�����DQG�������ZLWK�D�PD[LPXP�RI����DQLPDOV�����WG��

5RGHQW�QXPEHUV�ZHUH�YDULDEOH�ZLWKLQ� WKLV�VXE]RQH��EXW�

HYHU\ZKHUH� LW� ZDV� ORZ� ������� DQLPDOV����� WG�� LQ�

GHSUHVVLRQ� \HDUV� ������� ������ ������� ,Q� RWKHU� VHDVRQV�

SDWFKHV�ZLWKRXW�OHPPLQJV�DORQJ�ZLWK�GHQVHO\�SRSXODWHG�

DUHDV�FRXOG�EH�IRXQG��,Q������QXPEHUV�ZHUH�ORZ�DW�WKH�

ZHVW�� EXW� UHDFKHG� ��� DQLPDOV����� WG� DW� WKH� HDVW�

�1XUPD\DNKD�5LYHU���,Q������QXPEHUV�YDULHG�IURP������

DQLPDOV����� WG� DW� GLIIHUHQW� ORFDOLWLHV�� DQG� LQ� VXPPHU�

�����VRPH�SDWFKHV�DW� WKH�ZHVW�RI� WKH�VXE]RQH�KDG�IHZ�

URGHQWV��GHVSLWH�RI�D�SHDN�RI�6LEHULDQ�/HPPLQJ�QXPEHU�

DW�WKH�SHQLQVXOD��

5RGHQW� �LQ� SDUWLFXODU� OHPPLQJ�� G\QDPLFV� KDG�GLIIHUHQW�

SDWWHUQV�LQ�GLIIHUHQW�UHJLRQV�RI�SHQLQVXOD��)LJXUH���%RWK�

OHPPLQJ� VSHFLHV� QXPEHUV� IOXFWXDWHG� LQ� D� VSHFLILF�

UK\WKP� DW� %HO\� LVODQG� �6RVLQ� 	� 3DVNKDOQ\� �������

&RQWLQHQWDO� DUFWLF� DQG� W\SLFDO� WXQGUD� KDG�PRUH� RU� OHVV�

V\QFKURQRXV�PD[LPXPV�RI�6LEHULDQ�/HPPLQJ�QXPEHUV��

DOWKRXJK� WKH\� ZHUH� EHWWHU� H[SUHVVHG� LQ� WKH� QRUWKHUQ�

DUHDV��

7KLV� V\QFKURQ\� ZDV� YLRODWHG� LQ� FHUWDLQ� \HDUV� LQ� VKUXE�

WXQGUD� �)LJXUH��� )RU� LQVWDQFH�� LQ� ����� PD[LPXP�

QXPEHUV� ZHUH� UHDFKHG� LQ� W\SLFDO� WXQGUD�� ZKLOH� WR� WKH�

VRXWK�LW�ZDV�DW�DQ�DYHUDJH�OHYHO��,Q������LQ�VKUXE�WXQGUD�

QXPEHUV� HYHQ� JUHZ� XS� D� OLWWOH� ELW�� DOWKRXJK� D�

SURQRXQFHG� GURS�GRZQ� ZDV� UHFRUGHG� HOVHZKHUH�

�%DONKRQRY� HW�� DO�� ������� 'XULQJ� URGHQW� QXPEHU�

GHSUHVVLRQV� LQ������DQG������ LQ�VKUXE� WXQGUD��DYHUDJH�

RU�KLJK�QXPEHUV�ZHUH�UHFRUGHG�IXUWKHU�QRUWK��

,Q� ODWH�����V�URGHQWV� UHDFKHG�DYHUDJH�RU�KLJK�QXPEHUV�

LQ� WKH� SHQLQVXOD� WXQGUD� GXH� WR� GRPLQDQFH� RI� YROHV�

�0LFURWXV� JUHJDOLV� DQG� 0�� PLGGHQGRUIILL�� UDWKHU� WKDQ�

OHPPLQJV�� 7KHVH� ZHUH� WKH� FDVHV� LQ� ���������� IRU�

W\SLFDO� WXQGUD� DQG� LQ� ���������� IRU� VKUXE� WXQGUD�

�)LJXUH���

$FFRUGLQJ� WR� WKH� FRPPRQ� NQRZOHGJH�� UHSURGXFWLRQ� RI�

URGHQW� VSHFLDOLVHG� SUHGDWRUV� LV� V\QFKURQLVHG� WR� URGHQW�

G\QDPLFV��6QRZ\�2ZO�DQG�3RPDULQH�6NXD��6WHUFRUDULXV�

SRPDULQXV�� DUH� UHOLDEOH� LQGLFDWRUV� RI� KLJK� OHPPLQJ�

QXPEHUV� DW�<DPDO�DV� WKH\�QRUPDOO\�EUHHG�RQO\�DW�KLJK�

URGHQW� DEXQGDQFH�� +RZHYHU�� WKH\� UDUHO\� QHVW� LQ� VKUXE�

WXQGUD�HYHQ�DW�KLJK�URGHQW�GHQVLW\��
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2FFXSDWLRQ� RI� $UFWLF� )R[� �$ORSH[� ODJRSXV�� GHQV� LQ�

GLIIHUHQW�WXQGUD�VXE]RQHV�DW�<DPDO�LV�PD[LPDO�LQ�\HDUV�

RI�OHPPLQJ�QXPEHU�SHDNV��EXW�HYHQ�WKHQ�LW�LV�ORZHU�WKDQ�

DW� 7DLP\U� DQG� GRHV� QRW� H[FHHG� ������� �6KWUR� �������

/HPPLQJ� DEXQGDQFH� GHWHUPLQHV� GHQVLW\� DQG� QHVW�

VXFFHVV� RI� 5RXJK�OHJJHG� %X]]DUG� �%XWHR� ODJRSXV���

ZKLFK�� KRZHYHU�� FDQ� EUHHG� VXFFHVVIXOO\� LQ� VRPH� \HDUV�

�OLNHZLVH�$UFWLF�)R[��LQ�DUHDV�ZLWK�KLJK�ORFDO�GHQVLW\�RI�

YROHV��

2XU�H[SHULHQFH�RI�YLVXDO�UHFRUGLQJ�RI�OHPPLQJV��YROHV��

DQG�WUDFHV�RI�WKHLU�DFWLYLWLHV�OHDGV�WR�WKH�FRQFOXVLRQ�WKDW�

WKLV�WHFKQLTXH�DOORZV�WR�FRYHU�D�ZLGH�YDULHW\�RI�KDELWDWV�

LQ� YDVW� DUHDV� DQG� WR� UHYHDO� EDVLF� WHQGHQFLHV� LQ� QXPEHU�

G\QDPLFV� RI� URGHQWV� DQG� WKHLU� GLVWULEXWLRQ� DW� D� ORZHVW�

DGGLWLRQDO� ODERXU� FRVW�� +RZHYHU�� DFFXUDF\� RI� WKH�

PHWKRG� LV� OLPLWHG� WR� DVVLJQLQJ� ORZ�� DYHUDJH� RU� KLJK�

QXPEHU� VFRUH�� DQG� GLVFRYHULQJ� ORFDO� FRQFHQWUDWLRQV� RI�

DQLPDOV��%HVLGHV�� UHJLVWUDWLRQ�RI� WUDFHV�DVVXPHV�FHUWDLQ�

WUDLQLQJ�RI�REVHUYHUV��

/HPPLQJV� DQG� YROHV� DUH� DOPRVW� QHYHU� VHHQ� RQ�

H[FXUVLRQV�DW�YHU\�ORZ�DQG�ORZ�GHQVLWLHV��VLQJOH�UHFRUGV�

RQ�KXQGUHGV�RI�NLORPHWUHV���'LVFRYHULQJ�RI�IUHVK�WUDFNV�

DQG� LQKDELWHG� EXUURZV� LV� GLIILFXOW�� DQG� HYHQ� GRJ� FDQ�

VKRZ�SRRU�UHVXOWV�LQ�VXFK�VLWXDWLRQV��&RXQWLQJ�ZLWK�WUDS�

OLQHV� EHFRPHV� HIIHFWLYH� RQO\� DW� D� KLJK� FHQVXV� HIIRUW��

6XFK� VLWXDWLRQV� DUH� W\SLFDO� IRU� QXPEHU� GHSUHVVLRQ� DQG�

LQLWLDO�VWDJHV�RI�SRSXODWLRQ�JURZWK��

'XULQJ�OHPPLQJ�SHDNV��H�J��LQ������DQG������DW�0LGGOH�

DQG�1RUWKHUQ�<DPDO�� WKHVH� DQLPDOV� FRXOG� EH� UHJXODUO\�

PHW� RQ� H[FXUVLRQV�� OLNHZLVH� WKHLU� IUHVK� WUDFNV� �XVXDOO\�

RYHU����SHU���NP��DQG�EXUURZV��7HQV�RI� URGHQWV�FRXOG�

EH�FDXJKW�LQ�WUDSV�RU�FDSWXUHG�E\�D�GRJ�LQ�D�VKRUW�SHULRG�

RI�WLPH��

9LVXDO� UHFRUGV� RI� URGHQWV� DW� DYHUDJH� DQG� ORZ� GHQVLW\�

FRQWULEXWHV� OLWWOH� WR�TXDQWLWDWLYH� HYDOXDWLRQ�RI�QXPEHUV��

GLVWULEXWLRQ� DQG� XQGHUVWDQGLQJ� RI� G\QDPLFV�� EHFDXVH�

QXPEHU� RI� UHFRUGV� LV� ORZ�� DQG� UHOLDEOH� FRQFOXVLRQV�

UHTXLUH�YHU\�KLJK�HIIRUW��+RZHYHU��WKHVH�GDWD�FRPELQHG�

ZLWK� UHJLVWUDWLRQ�RI� OLIH� WUDFHV�DUH�VXIILFLHQW� WR�DVVLJQ�D�

GHQVLW\�WR�RQH�RI�WKH�WKUHH�QXPEHU�FDWHJRULHV�DW�D�VWXG\�

VLWH��ORZ��DYHUDJH�RU�KLJK��4XDQWLWDWLYH�LQWHUSUHWDWLRQ�RI�

VXFK�GDWD�LV�DVVRFLDWHG�ZLWK�GLIILFXOWLHV�WKDW�ZH�ZLOO�QRW�

GLVFXVV� LQ� WKLV� SDSHU�� KHQFH� FRQVLGHULQJ� UHJLVWUDWLRQ� RI�

OLIH� WUDFHV�DV�DQ� LPSURYLQJ�DGGLWLRQ� WR�YLVXDO�FRXQWV�RI�

URGHQWV�RU�DQ\�RWKHU�FHQVXV�WHFKQLTXHV��

&KRLFH�RI�WHFKQLTXH�IRU�DVVHVVPHQW�RI�URGHQW�QXPEHUV�LV�

ODUJHO\� GHSHQGHQW� RQ� DLPV� RI� RUQLWKRORJLFDO� UHVHDUFK�

DQG�DYDLODEOH�UHVRXUFHV��,Q�VRPH�FDVHV�VFRUH�VFDOH�EDVHG�

RQ� URGHQW� UHFRUGV� GXULQJ� H[FXUVLRQV� FDQ� EH� VXIILFLHQW��

ZKLOH� RWKHUV�ZLOO� UHTXLUH�PRUH� GHWDLOHG� LQIRUPDWLRQ� RQ�

URGHQW� VSHFLHV� FRPSRVLWLRQ�� TXDQWLWDWLYH� HYDOXDWLRQ� RI�

GHQVLWLHV�� DJH� DQG� VH[� SRSXODWLRQ� VWUXFWXUH�� VSDWLDO�

GLVWULEXWLRQ��G\QDPLFV��HWF��

*HQHUDOO\�� ZH� EHOLHYH� WKDW� WKH� VFDOH� IRU� OHPPLQJ�

QXPEHUV� VXJJHVWHG� E\� .RNRUHY� ������� DQG� UDQN� VFDOH�

ZLWK� WKUHH� VFRUHV� EDVHG� RQ� YLVXDO� UHFRUGV� RI� DQLPDOV�

�ORZ�� DYHUDJH� RU� KLJK��� GH� IDFWR� XVHG� E\� PRVW�

RUQLWKRORJLVWV�� DSSURSULDWHO\� UHIOHFW� UHDO� HFRORJLFDO�

VLWXDWLRQ��

7KLV� ��VFRUH� VFDOH� FRYHUV� WKH� HYDOXDWLRQ� RI� OHPPLQJ�

QXPEHUV�EDVHG�RQ�IUHTXHQF\�RI�YLVXDO�OHPPLQJ�UHFRUGV�

VXJJHVWHG�E\�6RORYLHY�DQG�7RPNRYLFK���������ZKLFK�LQ�

IDFW� XQGHUOD\V� FRQFOXVLRQV� DERXW� DQLPDO� QXPEHU�� DQG�

ZKLFK�LV� LQ�JRRG�DJUHHPHQW�ZLWK�RXU�REVHUYDWLRQV��7KH�

RQO\� FRPPHQW� WR� GR� LV� UHODWHG� WR� VXUYH\� HIIRUW�� WKH�

ORQJHU� WUDQVHFWV�� WKH� OHVVHU� LV� DQ� HUURU� RI� QXPEHU�

HYDOXDWLRQ��)HZ�OHPPLQJV�VHHQ�RQ�D�VKRUW�URXWH��H�J����

NP�� LV� D� FOHDU� LQGLFDWLRQ� RI� KLJK� GHQVLW\�� ZKLOH�

UHFRUGLQJ�RI�D�VLQJOH�DQLPDO�RU�QRQH�WHOOV�QHDUO\�QRWKLQJ�

DERXW�QXPEHUV��

&RXQWLQJ�ZLWK�OLQHV�RI�WUDSV��FRPSOH[LWLHV�RI�RUJDQLVLQJ�

ZKLFK�VKRXOG�QRW�EH�RYHUHVWLPDWHG��DQG�FRXQWLQJ�ZLWK�D�

GRJ� �ODLND�� FDQ� EH� UHFRPPHQG� DV� UHOLDEOH� PHWKRGV� RI�

HYDOXDWLRQ� RI� URGHQW� QXPEHUV�� &RXQWLQJ� URGHQWV� DQG�

WKHLU� OLIH� WUDFHV� �WUDFNV�� EXUURZV�� ZLQWHU� QHVWV�� RQ�

H[FXUVLRQV� LV� OHVV� ODERXU�FRQVXPLQJ�� EXW� DOVR� LV� OHVV�

DFFXUDWH��5HVXOWV�RI� VXFK�FRXQWLQJ�FDQ�EH�H[SUHVVHG�DV�

UHFRUGV�SHU�XQLW�RI�D�WUDQVHFW�OHQJWK�DQG�FRPSDUHG�WR�WKH�

��VFRUH� VFDOH� RI� QXPEHUV�� ,W� LV� TXLWH� REYLRXV� WKDW� WKH�

EHVW� UHVXOWV�FDQ�EH�DFKLHYHG�E\�XVLQJ�D�FRPELQDWLRQ�RI�

DOO�WKH�DERYH�PHWKRGV�DSSOLHG�GXULQJ�WKH�ZKROH�VXPPHU�

VHDVRQ�DW�D�VXIILFLHQWO\�ODUJH�DUHD��

5HIHUHQFHV�

%DODNKRQRY��9�6���1�$��/REDQRYD��9�9��3DYOLQLQ�	�

9�*��6KWUR��������'LVWULEXWLRQ�DQG�QXPEHUV�RI�VRPH�

PDPPDOV�LQ�VKUXE�WXQGUD�VXE]RQH�DW�<DPDO��,Q��$�9��

%RURGLQ��HG����&XUUHQW�VWDWH�DQG�KLVWRU\�RI�DQLPDO�OLIH�

RI�:HVW�6LEHULDQ�/RZODQG�����������6YHUGORYVN��8UDO�

EUDQFK�RI�WKH�8665�$FDG��6FL���LQ�5XVVLDQ���

%DNKPXWRY��9�$���9�)��6RVLQ�	�9�*��6KWUR��������

6XPPHU�GLVWULEXWLRQ�DQG�QXPEHUV�RI�VRPH�WHUUHVWULDO�

YHUWHEUDWHV�LQ�WXQGUD�RI�QRUWKHUQ�<DPDO��,Q��9�)��

6RVLQ��HG����'LVWULEXWLRQ�DQG�QXPEHUV�RI�WHUUHVWULDO�

YHUWHEUDWHV�DW�<DPDO�3HQLQVXOD���������6YHUGORYVN��

,QVW��IRU�3ODQW�DQG�$QLPDO�(FRO���8UDO�6FL��&HQWUH��WKH�

8665�$FDG��6FL���LQ�5XVVLDQ���

&KHUQRY��<X�,��������7KH�OLYLQJ�WXQGUD��&DPEULGJH��

&DPEULGJH�8QLY��3UHVV��

&KHUQ\DYVNL��)�%��	�$�9��7NDFKHY��������3RSXODWLRQ�

F\FOHV�RI�OHPPLQJV�LQ�$UFWLF��HFRORJLFDO�DQG�

HQGRFULQH�DVSHFWV���0RVFRZ��1DXND���LQ�5XVVLDQ���

'RURJRL��,�9��������(FRORJ\�RI�URGHQW�VSHFLDOLVHG�

SUHGDWRUV�DW�:UDQJHO�,VODQG�DQG�WKHLU�UROH�LQ�G\QDPLFV�

RI�OHPPLQJ�QXPEHUV��9ODGLYRVWRN��)DU�(DVW�6FL��

&HQWUH��WKH�8665�$FDG��6FL���LQ�5XVVLDQ���

(OVKLQ��6�(��������0HWKRGV�WR�HYDOXDWH�DEVROXWH�GHQVLW\�

RI�URGHQW�SRSXODWLRQ�LQ�WXQGUD��%XOO��RI�WKH�0RVFRZ�

6RF��RI�1DWXUDOLVWV��%LRO��6HFW������������������LQ�

5XVVLDQ��(QJO��VXPPDU\���

.RNRUHY��<�,��������(VWLPDWLRQ�RI�VPDOO�URGHQW�QXPEHUV�

LQ�WXQGUD�LQ�WKH�VXPPHU��,QIRUPDWLRQ�0DWHULDOV�RI�WKH�

:RUNLQJ�*URXS�RQ�:DGHUV��������������LQ�5XVVLDQ���

.XNVRY��9�$��������,QIOXHQFH�RI�VRPH�FOLPDWLF�IDFWRUV�

RQ�PLFURWLQH�URGHQW�QXPEHUV�DW�:HVWHUQ�7DLP\U��

7UDQV��RI�,QVW��IRU�([WUHPH�1RUWK�$JULFXOWXUH��

.UDVQR\DUVN����������������LQ�5XVVLDQ���

0HQ\XVKLQD��,�(��������5HFRPPHQGDWLRQV�RQ�

WHFKQLTXHV�IRU�OHPPLQJ�DEXQGDQFH�DVVHVVPHQW�GXULQJ�
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RUQLWKRORJLFDO�VWXGLHV��,QIRUPDWLRQ�0DWHULDOV�RI�WKH�

:RUNLQJ�*URXS�RQ�:DGHUV��������������LQ�5XVVLDQ���

6GREQLNRY��9�0��������/HPPLQJV�DW�1RUWKHUQ�7DLP\U��

7UDQV��RI�$UFWLF�,QVW��RI�WKH�0DLQ�$GPLQLVWUDWLRQ�RI�

1RUWKHUQ�6HD�5RXWH�����������������LQ�5XVVLDQ���

6KWUR��9�*��������(FRORJLFDO�FRQGLWLRQV�RI�$UFWLF�)R[�

GHQQLQJ�DW�<DPDO��0DWHULDOV�RI�WKH�6HFRQG�$OO�8QLRQ�

6\PSRVLXP�RQ�%LRO��3UREOHPV�RI�WKH�1RUWK������������

6RORYLHY��0�<��	�3�6��7RPNRYLFK��������(YDOXDWLRQ�RI�

OHPPLQJ�QXPEHUV�IRU�WKH�SXUSRVH�RI�RUQLWKRORJLFDO�

UHVHDUFK���FDOO�IRU�GLVFXVVLRQ��,Q��6RORYLHY��0�<��	�

3�6��7RPNRYLFK��FRPS���$UFWLF�%LUGV��$Q�,QWHUQDW��

%UHHGLQJ�&RQGLWLRQV�6XUYH\������������

6RVLQ��9�)��	�6�3��3DVNKDOQ\��������0DWHULDOV�RQ�IDXQD�

DQG�HFRORJ\�RI�WHUUHVWULDO�YHUWHEUDWHV�DW�%HO\�,VODQG��

,Q��9�6��%DODNKRQRY��HG����&XUUHQW�VWDWH�RI�YHJHWDWLRQ�

DQG�DQLPDO�OLIH�DW�<DPDO�����������(NDWHULQERXUJ��

1DXND���LQ�5XVVLDQ���

6RVLQ��9�)���6�3��3DVNKDOQ\�	�9�*��6KWUR��������

6XPPHU�GLVWULEXWLRQ�RI�VRPH�WHUUHVWULDO�YHUWHEUDWHV�LQ�

DUFWLF�WXQGUD�RI�<DPDO��,Q��9�)��6RVLQ��HG����

'LVWULEXWLRQ�DQG�QXPEHUV�RI�WHUUHVWULDO�YHUWHEUDWHV�DW�

<DPDO�3HQLQVXOD��������6YHUGORYVN��,QVW��IRU�3ODQW�DQG�

$QLPDO�(FRO���8UDO�6FL��&HQWUH��WKH�8665�$FDG��

6FL��LQ�5XVVLDQ���

�����$5&7,&�%5((',1*�68&&(66�
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&OLYH�0LQWRQ
�

��5RVDOLQG�-HVVRS
�

�	�&KULV�+DVVHOO
�

�

�WKH�$XVWUDODVLDQ�:DGHU�6WXGLHV�*URXS��
�

�������'DOJHWW\�5RDG��%HDXPDULV��9LF���������

$XVWUDOLD��(�PDLO��PLQWRQV#R]HPDLO�FRP�DX�
�

���32�%R[�����&RZHV��3KLOOLS�,VODQG��������9LF���

$XVWUDOLD��(�PDLO��UMHVVRS#SHQJXLQV�RUJ�DX�
�

���%URRPH�%LUG�2EVHUYDWRU\��32�%R[�������

%URRPH�������:$��$XVWUDOLD�

2QH�RI�WKH�PDLQ�REMHFWLYHV�RI�WKH�DQQXDO�ZDGHU�FDWFKLQJ�

SURJUDPPHV�RI�WKH�9LFWRULDQ�:DGHU�6WXG\�*URXS�LQ�6(�

$XVWUDOLD�DQG�RI�%URRPH�%LUG�2EVHUYDWRU\�$XVWUDODVLDQ�

:DGHU�6WXGLHV�*URXS�LQ�QRUWK�ZHVW�$XVWUDOLD�LV�WR�FDWFK�

VXIILFLHQW� VDPSOHV� RI� DV� PDQ\� VSHFLHV� DV� SRVVLEOH� LQ�

RUGHU�WR�JDLQ�DQ�HVWLPDWH�RI�WKHLU�EUHHGLQJ�VXFFHVV�LQ�WKH�

SUHYLRXV�DUFWLF�VXPPHU��7KLV� LV�DFKLHYHG�E\�PHDVXULQJ�

WKH� SURSRUWLRQ� RI� MXYHQLOH�ILUVW� \HDU� ELUGV� LQ� FDWFKHV��

7KH� FDWFKHV� XVHG� IRU� WKLV� 
LQGH[
� DUH� WKRVH�ZKLFK� KDYH�

EHHQ� PDGH� RXWVLGH� WKH� PDLQ� PLJUDWLRQ� VHDVRQ� L�H��

1RYHPEHU� WR� PLG�0DUFK� LQ� 1:� $XVWUDOLD� DQG� PLG�

1RYHPEHU�WR�)HEUXDU\�LQ�6(�$XVWUDOLD��

2QO\�FDQQRQ�QHW�FDWFKHV�DUH�LQFOXGHG��DV�PLVWQHW�FDWFKHV�

VRPHWLPHV� WHQG� WR� JLYH� D� KLJKHU� SURSRUWLRQ� RI� \RXQJ�

ELUGV�� :KHUHYHU� SUDFWLFDO� FDWFKHV� DUH� PDGH� DW� H[DFWO\�

WKH� VDPH� WLPH� DQG� ORFDWLRQ� HDFK� \HDU�� WR� UHGXFH�

SRWHQWLDO�ELDVHV��1HYHUWKHOHVV�WKH�ILJXUHV�DUH�PRUH�RI�DQ�

LQGH[�RI�EUHHGLQJ�VXFFHVV��ZKLFK�FDQ�EH�FRPSDUHG�RYHU�

WKH� \HDUV�� UDWKHU� WKDQ� QHFHVVDULO\� EHLQJ� DQ� DEVROXWH�

PHDVXUH�RI� WKH�SURSRUWLRQ�RI��VW�\HDU�ELUGV� LQ� WKH� WRWDO�

SRSXODWLRQ�RI�WKDW�VSHFLHV��1RWH�DOVR�WKDW�WKLV�PHDVXUH�LV�

WDNHQ� VRPH� VL[� PRQWKV� DIWHU� WKH� EUHHGLQJ� VHDVRQ� DQG�

DIWHU��VXFFHVVIXO��FRPSOHWLRQ�RI�WKHLU�ILUVW�ORQJ�GLVWDQFH�

PLJUDWLRQ��,Q�VSLWH�RI�WKH�DERYH�UHVHUYDWLRQV�WKH�ILJXUHV�

DUH�FRQVLGHUHG�D�JRRG�PHDVXUH�RI�EUHHGLQJ�VXFFHVV�DQG�

FRUUHODWH�ZHOO�ZLWK�UHOHYDQW�FRXQW�GDWD� LQ� WKRVH�VSHFLHV�

ZKHUH�WKLV�KDV�EHHQ�H[DPLQHG��

7KH� WDEOHV� �� 	� �� VKRZ� WKH� WRWDO� FDWFKHV� DQG�

QXPEHU�SHUFHQWDJH�RI�ILUVW�\HDU�ELUGV�IRU�HDFK�VSHFLHV�LQ�

ERWK� 1:� $XVWUDOLD� DQG� 6(� $XVWUDOLD�� 7KHVH� ILJXUHV��

REWDLQHG� GXULQJ� WKH� ���������� QRQ�EUHHGLQJ� VHDVRQ��

LQGLFDWH� WKH� DSSDUHQW�EUHHGLQJ� VXFFHVV�RI� WKHVH� VSHFLHV�

LQ������EUHHGLQJ�VHDVRQ�RQ�QRUWKHUQ�6LEHULD��

,Q� EURDG� WHUPV�ZH� KDYH� LQ� WKH�SDVW� FODVVLILHG�EUHHGLQJ�

VXFFHVV�DV��

SRRU� ������

PRGHUDWH� �������

JRRG� �������

H[FHSWLRQDO� DERYH�����

%DVHG� RQ� WKH� DERYH� PRVW� VSHFLHV� DSSHDU� WR� KDYH� KDG�

PRGHUDWH� WR� JRRG� EUHHGLQJ� VXFFHVV� LQ� WKH� ����� DUFWLF�

VXPPHU�� 7KH� H[FHSWLRQV� DSSHDU� WR� EH� *UHDW� .QRW� DQG�

WKH� SRSXODWLRQ� RI� %DU�WDLOHG� *RGZLWV� ZKLFK� YLVLW� 1:�

$XVWUDOLD�� ,Q� FRQWUDVW� 5HG�QHFNHG� 6WLQWV� KDYH� KDG� D�

VHFRQG�FRQVHFXWLYH�\HDU�RI�JRRG�EUHHGLQJ�SURGXFWLYLW\��

,W� LV� QRW� VXUSULVLQJ� WKHUHIRUH� WKDW� WKH� DXVWUDO� VXPPHU�

SRSXODWLRQ�FRXQW�ILJXUHV�KDYH�DOVR�EHHQ�YHU\�KLJK��7KLV�

\HDU�WKH�&XUOHZ�6DQGSLSHUV�DOVR�GLG�ZHOO��LQ�FRQWUDVW�WR�

WKHLU�SRRU�VKRZLQJ�WKH�SUHYLRXV�\HDU��

$OWKRXJK�RQH�KDV�WR�EH�FDXWLRXV�DERXW�UHDGLQJ�WRR�PXFK�

LQWR� WKHVH� ILJXUHV� EHFDXVH� RI� SRWHQWLDO� ELDVHV� DQG�

EHFDXVH�LQ�VRPH�VSHFLHV�VDPSOH�VL]HV�DUH�VPDOO��LW�GRHV�

DSSHDU�WKDW�WKH�5HG�.QRW�ZKLFK�YLVLW�1:�$XVWUDOLD�KDG�

D� UDWKHU� OHVV� VXFFHVVIXO� EUHHGLQJ� VHDVRQ� WKDQ� WKH� 5HG�

.QRW�ZKLFK�FRPH�WR�6(�$XVWUDOLD��:KHQ�ZH�KDYH�D�IHZ�

PRUH�\HDUV�GDWD� WR�GUDZ�RQ� LW�ZLOO�EHFRPH�PXFK�PRUH�

LQWHUHVWLQJ��

�
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7DEOH����3URSRUWLRQ�RI�ILUVW�\HDU�ELUGV�LQ�ZDGHU�FDWFKHV�DW�%URRPH��1:�$XVWUDOLD��1RYHPEHU������WR�0DUFK�������GDWD�

FROOHFWHG�E\�WKH�%URRPH�%LUG�2EVHUYDWRU\���

6SHFLHV� 7RWDO�QR��RI�ELUGV�

FDXJKW�

1XPEHU�RI�ILUVW�

\HDU�ELUGV�

��ILUVW�\HDU�

5HG�QHFNHG�6WLQW���&DOLGULV�UXILFROOLV� ���� ���� ����

%URDG�ELOOHG�6DQGSLSHU���/LPLFROD�IDOFLQHOOXV� ��� ��� ����

&XUOHZ�6DQGSLSHU���&��IHUUXJLQHD� ��� ��� ����

5XGG\�7XUQVWRQH���$UHQDULD�LQWHUSUHV� ��� �� ����

5HG�.QRW���&��FDQXWXV� ��� ��� ����

%DU�WDLOHG�*RGZLW���/LPRVD�ODSSRQLFD� ���� ��� �����

*UHDW�.QRW���&��WHQXLURVWULV� ���� ��� �����

1RQ�DUFWLF�QRUWKHUQ�PLJUDQWV��

*UHDWHU�6DQG�3ORYHU���&KDUDGULXV�OHVFKHQDXOWLL� ���� ��� ����

%ODFN�WDLOHG�*RGZLW���/LPRVD�OLPRVD� ��� �� ���

7DEOH����3URSRUWLRQ�RI�ILUVW�\HDU�ELUGV�LQ�ZDGHU�FDWFKHV�LQ�9LFWRULD��6(�$XVWUDOLD��PLG�1RYHPEHU������WR�PLG�0DUFK������

�GDWD�FROOHFWHG�E\�WKH�9LFWRULDQ�:DGHU�6WXG\�*URXS���

6SHFLHV� 7RWDO�QR��RI�ELUGV�

FDXJKW�

1XPEHU�RI�ILUVW�

\HDU�ELUGV�

��ILUVW�\HDU�

5HG�.QRW� ���� ���� ����

5HG�QHFNHG�6WLQW� ����� ����� ����

&XUOHZ�6DQGSLSHU� ����� ���� ����

5XGG\�7XUQVWRQH� ���� ��� ����

%DU�WDLOHG�*RGZLW� ��� �� ����

6DQGHUOLQJ���&��DOED� ���� ��� ����

6KDUS�WDLOHG�6DQGSLSHU���&��DFXPLQDWD� ���� ��� ����

*UHDW�.QRW� ��� �� �����

�
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3DYHO�6��7RPNRYLFK�	�0LNKDLO�<��6RORYLHY�

7KH�GDWD�RQ�SHUFHQWDJHV�RI�ILUVW�\HDU�ELUGV�LQ�FDWFKHV�RI�

DUFWLF� ZDGHUV� LQ� $XVWUDOLD� SUHVHQWHG� DERYH� E\� &OLYH�

0LQWRQ� HW� DO�� FRXOG� EH� D� JRRG� DGGLWLRQ� WR� WKH�

LQIRUPDWLRQ� RI� UHVSRQGHQWV� IURP� $UFWLF� EUHHGLQJ�

JURXQGV�LI�ZH�NQRZ�SUHFLVHO\�OLQNV�EHWZHHQ�DOO�EUHHGLQJ�

DQG�QRQ�EUHHGLQJ�ZDGHU�SRSXODWLRQV��8QIRUWXQDWHO\�RXU�

NQRZOHGJH� RQ� PLJUDWLRQV� VWLOO� LV� IDU� IURP� EHLQJ�

FRPSOHWH��7KLV�DQG�VRPH�PL[LQJ�RI�SRSXODWLRQV�RQ�WKHLU�

QRQ�EUHHGLQJ�JURXQGV� LQ�VRPH�VSHFLHV�PDNHV� LQIHUHQFH�

IURP� WKH� REVHUYHG� ILJXUHV� GLIILFXOW� LI� SRVVLEOH� DW� DOO��

6RPH� ELDVHV� GXH� WR� VPDOO� VDPSOHV� DQG�RU� IORFNLQJ�

EHKDYLRXU� DW� FDWFKLQJ� VLWHV� LV� DOVR� SRVVLEOH��

1HYHUWKHOHVV�� VXFK� GDWD� GR� JLYH� JHQHUDO� LPSUHVVLRQ� RQ�

KRZ� JRRG� RU� EDG� ZDV� ILQDO� EUHHGLQJ� RXWSXW� LQ�

SRSXODWLRQV�RQ�WKH�(DVW�$VLDQ���$XVWUDODVLDQ�IO\ZD\��

)URP� WKH� GDWD� LQ� WDEOHV� �� 	� �� LQ� WKH� QRWH� RI� WKH�

$XVWUDODVLDQ�:DGHU�6WXGLHV�*URXS�SHRSOH� LW� LV�REYLRXV�

WKDW�WKUHH�VSHFLHV�KDG�TXLWH�VLPLODU�SURSRUWLRQ�RI�\RXQJ�

ELUGV�LQ�ERWK�VDPSOHV��1:�$XVWUDOLD�DQG�9LFWRULD��*UHDW�

.QRW� �����	��������5XGG\�7XUQVWRQH�����	������DQG�

&XUOHZ�6DQGSLSHU�����	�������7KLV�PHDQV�WKDW�DOO�ELUGV�

RI� WKHVH� VSHFLHV� HLWKHU� KDG� VDPH� EUHHGLQJ� VXFFHVV� LQ�

GLIIHUHQW�SDUWV�RI�WKHLU�EUHHGLQJ�UDQJH�ZLWKLQ�WKH�IO\ZD\�

RU� ELUGV� RULJLQDWLQJ� IURP� GLIIHUHQW� DUHDV� PL[� ZHOO� RQ�

QRQ�EUHHGLQJ� JURXQGV�� 7KH� ODWWHU� H[SODQDWLRQ� VHHPV� WR�

EH� PRUH� UHDOLVWLF� IRU� WKH� ILUVW� WZR� VSHFLHV� ZKLFK� KDYH�

H[WHQVLYH�EUHHGLQJ�UDQJHV��WKH�DOSLQH�DQG�VRXWKHUO\�RQH�

LQ� *UHDW� .QRW� DQG� PRVWO\� +LJK� $UFWLF� RQH� LQ� 5XGG\�

7XUQVWRQH�� 1XFOHXV� RI� WKH� HDVWHUQ� EUHHGLQJ� SRSXODWLRQ�

RI�&XUOHZ�6DQGSLSHU� OD\V� LQ�1HZ�6LEHULDQ� ,VODQGV� DQG�

RQ�QHDUE\�PDLQODQG�6LEHULD��/DSSR��������,Q�DEVHQFH�RI�

GLUHFW� REVHUYDWLRQV� LQ� WKDW� DUFWLF� DUHD� $XVWUDOLDQ� GDWD�

VXJJHVW� PRGHUDWH� WR� ORZ� SUHGDWLRQ� UDWH� WKHUH�� 6XFK�

FRQFOXVLRQ�LV�VXSSRUWHG�E\�PRGHUDWH�WR�KLJK�SURSRUWLRQ�

RI�\RXQJ�ELUGV�LQ�RWKHU�+LJK�$UFWLF�ZDGHU�VSHFLHV�ZKLFK�

FHUWDLQO\� RU� VXSSRVHGO\� RULJLQDWH� IURP� WKDW� EUHHGLQJ�

DUHD�� 6DQGHUOLQJ� ������� RQH� RI� WZR� 5HG� .QRW�

SRSXODWLRQV�����	������VRPH�RI�5XGG\�7XUQVWRQH��

6RPH� VSHFLHV� KDG� TXLWH� GLIIHUHQW� SHUFHQWDJHV� RI� ILUVW�

\HDU�ELUGV�LQ�1:�$XVWUDOLD�DQG�9LFWRULD�ZKLFK�FRXOG�EH�

D� UHVXOW� RI� ELUG� RULJLQ� IURP� GLIIHUHQW� EUHHGLQJ�

SRSXODWLRQV� RU� DJH� VHJUHJDWLRQ� RQ� QRQ�EUHHGLQJ�

JURXQGV�� 7KH� KLJKHU� SURSRUWLRQ� RI� \RXQJ� %DU�WDLOHG�

*RGZLWV� LQ� 9LFWRULD� ������ LQ� FRPSDULVRQ� ZLWK� 1:�

$XVWUDOLD� ������� PHDQV� WKDW� LQ� WKLV� VSHFLHV� $ODVNDQ�

SRSXODWLRQ� KDG� EHWWHU� EUHHGLQJ� FRQGLWLRQV� WKDQ� (DVW�

6LEHULDQ�RQH� LQ�������DFFRUGLQJ� WR� WKH�VXEVSHFLHV�QRQ�

EUHHGLQJ� VHJUHJDWLRQ� �+LJJLQV� 	� 'DYLHV�� ������� 7KLV�

DOVR�PHDQV�WKDW�QRW�HYHU\ZKHUH�RU�QRW�DOO�ELUG�VSHFLHV�LQ�

:HVW� $ODVND� KDG� SRRU� EUHHGLQJ� VHDVRQ� DV� LW� FDQ� EH�

MXGJHG� IURP� WKH� LQIRUPDWLRQ� DYDLODEOH� IURP� WKH�<XNRQ�

GHOWD� LQ� ������ 7KH� (DVW� 6LEHULDQ� %DU�WDLOHG� *RGZLWV�

RFFXS\�PRVWO\�VXEDUFWLF�PLUHV�EHWZHHQ� WKH�<DQD�5LYHU�

DQG� &KDXQ� *XOI� RYHUODSSLQJ� WR� D� ODUJH� H[WHQW� LQ�

EUHHGLQJ� UDQJH�ZLWK�6KDUS�WDLOHG�6DQGSLSHU��7KXV�� LW� LV�
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QRW�VXUSULVLQJ�WKDW�WKH�ODWWHU�VSHFLHV�LV�DOVR�FKDUDFWHULVHG�

E\� UDWKHU� ORZ� EUHHGLQJ� RXWSXW� ������� ,W� LV� VXUSULVLQJ�

LQGHHG� WR� VHH� YHU\� KLJK� SURSRUWLRQ� RI� \RXQJ� ELUGV� LQ�

DQRWKHU�VSHFLHV�ZLWK�UDWKHU�VLPLODU�EUHHGLQJ�GLVWULEXWLRQ��

%URDG�ELOOHG�6DQGSLSHU��������KRZHYHU��WKLV�FRXOG�EH�D�

ELDV�RI�VPDOO�VDPSOH�VL]H��

7ZR� VDPSOHV� RI� 5HG�QHFNHG� 6WLQW� GLIIHU� QRWDEO\� LQ�

SHUFHQWDJH�RI�ILUVW�\HDU�ELUGV������LQ�9LFWRULD�DQG�����

LQ� 1:� $XVWUDOLD�� $FFRUGLQJ� WR� K\SRWKHVLV� RI� 0LQWRQ�

������� ELUGV� RI� WKHVH� SRSXODWLRQV� FURVV� WKHLU� ZD\V� RQ�

PLJUDWLRQ� DQG� DV� D� UHVXOW� 9LFWRULDQ� 5HG�QHFNHG� 6WLQWV�

EUHHG�LQ�ZHVWHUQ�SDWFK�HV��RI�WKH�EUHHGLQJ�UDQJH��ZKLOH�

ELUGV�IURP�1:�$XVWUDOLD�DUH�OLQNHG�ZLWK�HDVWHUQ�RQH�LQ�

PRXQWDLQV�RI�&KXNRWND��,I�WKLV�K\SRWKHVLV�LV�FRUUHFW�WKH�

ODWWHU� SRSXODWLRQ� KDG� PRUH� KLJK� EUHHGLQJ� VXFFHVV� LQ�

�����WKDQ�ELUGV�LQ�7DLP\U�DQG�WKH�/HQD�5LYHU�GHOWD��

,Q�5HG�.QRW�ELUGV�IURP�WZR�EUHHGLQJ�SRSXODWLRQV��1HZ�

6LEHULDQ� ,VODQGV� DQG� &KXNRWND�� PL[� LQ� XQNQRZQ�

SURSRUWLRQV� LQ� $XVWUDODVLD� �7RPNRYLFK� 	� 5LHJHQ��

VXEPLWWHG��� 7KH� SDWWHUQ� RI� WKHLU� GLVWULEXWLRQ� RQ� QRQ�

EUHHGLQJ� JURXQGV� LV� VWLOO� WR� EH� GHVFULEHG�� 9HU\� KLJK�

SURSRUWLRQ� RI� \RXQJ� ELUGV� LQ� RQH� VDPSOH� ������ PD\�

PHDQ�WKDW�PDQ\�9LFWRULDQ�5HG�.QRWV�EUHHG�LQ�WKH�VDPH�

JHQHUDO� DUHD� ZKHUH� IURP� WKH� PRVW� VXFFHVVIXO� 5HG�

QHFNHG� 6WLQWV� RULJLQDWH�� H�J�� IURP� &KXNRWND� PRXQWDLQ�

EUHHGLQJ�JURXQGV��

7KLV�LV�KRZ�WKH�$XVWUDOLDQ�VLWXDWLRQ�ORRNV�OLNH�IURP�WKH�

$UFWLF� ³SRLQW� RI� YLHZ´�RQ�EUHHGLQJ� FRQGLWLRQV� LQ������

DQG� FXUUHQW� XQGHUVWDQGLQJ� RI� ELUG� GLVWULEXWLRQ��

8QIRUWXQDWHO\� WKH� LQIRUPDWLRQ� ZH� JRW� DERXW� EUHHGLQJ�

FRQGLWLRQV�LQ�(DVW�6LEHULDQ�VHFWLRQ�RI�$UFWLF�LV�IDU�IURP�

GHVLUHG�WR�PDNH�UHOLDEOH�H[SODQDWLRQV��6R�ZH�QHHG�PRUH�

GDWD�IURP�WKH�$UFWLF��

5HIHUHQFHV��

+LJJLQV��3�-��	�6�-�-�)��'DYLHV�������+DQGERRN�RI�

$XVWUDOLDQ��1HZ�=HDODQG�	�$QWDUFWLF�%LUGV��9RO�����

6QLSH�WR�3LJHRQV��2[IRUG�8QLY��3UHVV��0HOERXUQH��

/DSSR��(�*��������&RPSDULVRQV�RI�EUHHGLQJ�UDQJH�

VWUXFWXUH�IRU�'XQOLQ�&DOLGULV�DOSLQD�DQG�&XUOHZ�

6DQGSLSHU�&DOLGULV�IHUUXJLQHD��FRQVHUYDWLYH�DQG�

QRPDGLF�WXQGUD�ZDGHUV��:DGHU�6WXG\�*URXS�%XOO��

�����������

0LQWRQ��&�'�7��������7KH�0LJUDWLRQ�RI�WKH�5HG�QHFNHG�

6WLQW��7KH�6WLOW������������

7RPNRYLFK��3�6��	�$�&��5LHJHQ��6XEPLWWHG��0L[LQJ�RI�

5HG�.QRW�SRSXODWLRQV�LQ�$XVWUDODVLD��VRPH�WKRXJKWV��

7KH�6WLOW��
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&��=|FNOHU��,��/\VHQNR��:DWHU�%LUGV�RQ�WKH�(GJH��)LUVW�

FLUFXPSRODU�DVVHVVPHQW�RI�FOLPDWH�FKDQJH�LPSDFW�RQ�

$UFWLF�%UHHGLQJ�:DWHU�%LUGV��:RUOG�&RQVHUYDWLRQ�

0RQLWRULQJ�&HQWUH��0DUFK�������
�KWWS���ZZZ�ZFPF�RUJ�XN�FOLPDWH�ZDWHUELUGV�UHSRUW�SGI!�

0$3�&2//(&7,21�

$�VHW�RI���PDSV�EHORZ�LV�SURYLGHG�WR�KLJKOLJKW�YDULRXV�

DVSHFWV� RI� ELUG� EUHHGLQJ� FRQGLWLRQV� LQ� WKH� $UFWLF� LQ�

������

(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�

�)LJ������DQG�WKH�VXPPHU�DV�ZDUP��DYHUDJH�RU�FROG��)LJ��

���� 3OHDVH� QRWH�� WKDW� DOVR� UHIHUULQJ� WR� URXJKO\� VDPH�

SHULRG�GXULQJ�WKH�VXPPHU��WKH�WZR�NLQGV�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���

2QO\�VWDWLRQV�ZLWK����RU�PRUH�GDLO\�UHFRUGV�IRU�D�PRQWK�

ZHUH� XVHG� IRU� LQWHUSRODWLRQ��*ULG�PDS�ZDV� FRQVWUXFWHG�

XVLQJ� LQYHUVH� GLVWDQFH� LQWHUSRODWLRQ� LQ� 0DS,QIR�

3URIHVVLRQDO�*,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��

)LJXUHV� �� DQG� �� LOOXVWUDWH� URGHQW� DEXQGDQFH� DQG� ELUG�

EUHHGLQJ� VXFFHVV� EDVLFDOO\� DV� WKHVH� ZHUH� UHSRUWHG� E\�

UHVSRQGHQWV�� ,Q� VRPH� 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��

%DVH�PDSV�KDG�EHHQ�GRZQORDGHG�IURP�*5,'�$UHQGDO
V�

:(%�VLWH� �KWWS���ZZZ�JULGD�QR�GE�JLV�SURG�KWPO�DUFWLF���

SURMHFWLRQ���/DPEHUW�$]LPXWKDO�(TXDO�$UHD��

�
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�
)LJXUH����7HPSHUDWXUH�DQG�SKHQRORJLFDO�FKDUDFWHULVWLFV�RI�HDUO\�VXPPHU�LQ�WKH�$UFWLF�LQ�������6HH�

WH[W�DERYH�IRU�H[WHQGHG�OHJHQG��

�
)LJXUH����7HPSHUDWXUH�DQG�SKHQRORJLFDO�FKDUDFWHULVWLFV�RI�PLG�VXPPHU�LQ�WKH�$UFWLF�LQ�������6HH�WH[W�

DERYH�IRU�H[WHQGHG�OHJHQG��
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)LJXUH����5RGHQW�DEXQGDQFH�LQ�WKH�$UFWLF�LQ�������

�

)LJXUH����%LUG�EUHHGLQJ�VXFFHVV�LQ�WKH�$UFWLF�LQ�������


