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7KH�WKLUG� LVVXH�RI� WKH�QHZVOHWWHU�RI� WKH�,QWHUQDWLRQDO�
$UFWLF� %LUGV�%UHHGLQJ�&RQGLWLRQV� 6XUYH\� �$%%&6��
IRFXVHV�RQ�GHVFULELQJ�DQG�DQDO\VLQJ�EUHHGLQJ�FRQGL�
WLRQV�IRU�ELUGV�LQ�WKH�$UFWLF�GXULQJ�ODVW�VXPPHU�������
6LQFH� SXEOLFDWLRQ� RI� WKH� ODVW� LVVXH� RI� WKH� QHZVOHWWHU�
RXU�PDLQ� HIIRUWV� DV� FRRUGLQDWRUV� KDYH� EHHQ� WR� UDLVH�
WKH� SURILOH� RI� WKH� VXUYH\� DPRQJ� PHPEHUV� RI� WKH�
$UFWLF� UHVHDUFK� FRPPXQLW\� DQG� LPSURYH� DFFHVV� WR�
DFFXPXODWHG� GDWD�� 7KH� 6XUYH\� ZHEVLWH� ZDV� UH�
GHVLJQHG�DQG�XSGDWHG�LQ�-DQXDU\�������LQFRUSRUDWLQJ�
WKH�IROORZLQJ�PDLQ�FKDQJHV��

¡� 7KH�VLWH�KDV�D�QHZ��JOREDO�DGGUHVV�RQ�WKH�ZHE��WR�
IDFLOLWDWH� DFFHVV�� KWWS���ZZZ�DUFWLFELUGV�UX��+RZ�
HYHU�� VXSSRUW�RI� WKH�PLUURU� VLWH� DW� WKH� IRUPHU�DG�
GUHVV� �KWWS���ZZZ�VRLO�PVX�UX�aVRORYLHY�DUFWLF��
FRQWLQXHV��

¡� 7KH� DPRXQW� RI� LQIRUPDWLRQ� WKDW� FDQ�EH� DFFHVVHG�
YLD� FOLFNDEOH� PDSV� ZDV� H[SDQGHG� VXEVWDQWLDOO\��
LQFOXGLQJ� PRVW� RI� WKH� GDWD� IURP� SDUW� �� RI� WKH�
TXHVWLRQQDLUH� DQG� VRPH�GDWD� IURP�SDUW���� ,Q� OLQH�
ZLWK� LQFUHDVLQJ� ZHLJKW� RI� WKH� GDWD� VRXUFH��
LQGLYLGXDO�UHSRUWV�RQ�EUHHGLQJ�FRQGLWLRQV�DUH�QRZ�
VXSSOHPHQWHG�E\�UHFRPPHQGDWLRQV�IRU�FLWDWLRQ��

¡� 7KH� GRZQORDG� VHFWLRQ� ZDV� H[SDQGHG� E\� WZR�
LVVXHV� RI� DQQXDO� QHZVOHWWHUV� DYDLODEOH� IRU�
GRZQORDG� LQ� SGI� IRUPDW�� DQG� HOHFWURQLF�
SXEOLFDWLRQ� RI� WKH� FXUUHQW� LVVXH� LV� SODQQHG� VRRQ�
DIWHU�WKH�SULQWLQJ�RI�SDSHU�FRSLHV��

7KH� SURMHFW� ZHEVLWH� LV� H[SHFWHG� WR� EHFRPH� WKH�
PDLQ� WRRO� IRU� TXLFN� GLVVHPLQDWLRQ� RI� LQIRUPDWLRQ�
IURP� WKH� GDWDEDVH�� DQG� ZH� ZLOO� EH� JUDWHIXO� IRU�
SRLQWHUV� WR� DQ\� SUREOHPV� DVVRFLDWHG� ZLWK� DFFHVV� WR�
WKH�VLWH�RU�GRZQORDGLQJ�GDWD��

$IWHU�WKUHH�\HDUV�RI�WKH�SURMHFW¶V�IXOO�VFDOH�RSHUD�
WLRQ�� WKH� IROORZLQJ� VWDWLVWLFV� FDQ� EH� SUHVHQWHG� RQ�
FKDQJHV� RI� JHRJUDSKLF� FRYHUDJH� EHWZHHQ� \HDUV�� LQ�
WHUPV�RI�QXPEHUV�RI�ORFDOLWLHV�E\�UHJLRQ��

5HJLRQ� ����� ����� �����

$ODVND� �� �� ��

&DQDGD� �� �� ��

*UHHQODQG� �� �� ��

5XVVLD� ��� ��� ���

7KH�FRYHUDJH�RI�*UHHQODQG�DQG�$ODVND�ZDV�FRQ�
VWDQW� IRU� WZR� ODVW� \HDU� DQG� GLVDSSRLQWLQJO\� ORZ�� LQ�
SDUWLFXODU� IRU�$ODVND�� FRQVLGHULQJ� WKH� KLJK� LQWHQVLW\�
RI�RUQLWKRORJLFDO�UHVHDUFK�FDUULHG�RXW�WKHUH��

$OWKRXJK� LQIRUPDWLRQ� ZDV� UHFHLYHG� IURP� IHZHU�
ORFDWLRQV�LQ�&DQDGD�LQ������FRPSDUHG�ZLWK�������WKH�
TXDOLW\� DQG� H[SODQDWRU\�SRZHU� RI� DYDLODEOH�GDWD� LP�
SURYHG�� ,Q� ����� DOO� WKH� GDWD� IRU� WKH�&DQDGLDQ�QRUWK�
FDPH� IURP� D� UHSRUW� RI� WKH� 7XQGUD� 1RUWKZHVW� �����
H[SHGLWLRQ��ZLWK�VSDUVH�GDWD��PDLQO\�UHVWULFWHG�WR�UR�
GHQW� DEXQGDQFH�� )RU� WKH� ����� VHDVRQ�� ZH� UHFHLYHG�
UHSRUWV� �LQFOXGLQJ� GHWDLOHG� LQIRUPDWLRQ�� IURP� RUQL�
WKRORJLVWV��ZLWK� WKH� HPSKDVLV� RQ�ELUGV��ZKLFK�EHWWHU�
ILWV�WKH�6XUYH\�VFRSH��,QIRUPDWLRQ�IURP�DOO�EXW�RQH�RI�
WKH�&DQDGLDQ�VLWHV�LQ������EHFDPH�DYDLODEOH�DV�D�UH�
VXOW� RI� FRRSHUDWLRQ� ZLWK� 1RUWKZHVW� 7HUULWR�
ULHV�1XQDYXW�ELUG�FKHFNOLVW�VXUYH\�
�KWWS���ZZZ�PE�HF�JF�FD�QDWXUH�PLJUDWRU\ELUGV�QZWE
FV�LQGH[�HQ�KWPO��� DQG�GXH� WR� WKH�SHUVRQDO� HIIRUWV�RI�
LWV� FRRUGLQDWRU�� 9LFN\� -RKQVWRQ� IURP� WKH� &DQDGLDQ�
:LOGOLIH�6HUYLFH��:H�KRSH�WKDW�WKLV�FRRSHUDWLRQ�ZLOO�
GHYHORS�IXUWKHU��

*HRJUDSKLF� FRYHUDJH� RI� WKH� 5XVVLDQ� $UFWLF� LQ�
����� LPSURYHG� FRPSDUHG� ZLWK� WKH� SUHYLRXV� \HDU��
SDUWO\� DV� D� UHVXOW�RI� WKH� VXUYH\V�E\� WKH� ,QWHUQDWLRQDO�
$UFWLF� ([SHGLWLRQ� RI� 5XVVLDQ�$FDGHP\� RI� 6FLHQFHV�
RQ� WKH�&KXNRWVN\�3HQLQVXOD�� IURP�ZKHUH�QR� UHSRUWV�
ZHUH�DYDLODEOH� LQ�������7KH�DERYH�VWDWLVWLFV�LQGLFDWH�
WKDW� WKHUH� LV� VWLOO� D� ORW� WR�EH�GRQH� WR� UHDOO\�EULQJ� WKH�
VXUYH\� WR�D�FLUFXPSRODU�VFDOH��ZKLFK�LV�QHFHVVDU\�WR�
DGGUHVV� VRPH� RI� WKH� ³KRW´� LVVXHV� LQ� FXUUHQW� $UFWLF�
VFLHQFH��

2QH� VXFK� LVVXH�� KRW� QRW� RQO\� LQ� WKH� ILJXUDWLYH�
PHDQLQJ�� LV� D� WKUHDW� RI� JOREDO�ZDUPLQJ� DQG� FOLPDWH�
FKDQJH��ZKLFK�KDV�EHHQ�DWWUDFWLQJ�LQFUHDVLQJ�LQWHUHVW�
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DPRQJ�RUQLWKRORJLVWV�GXULQJ�UHFHQW�\HDUV��$Q�DQQXDO�
FRQIHUHQFH�RI�,QWHUQDWLRQDO�:DGHU�6WXG\�*URXS��KHOG�
LQ� 1RUZLFK�� (QJODQG� HDUO\� LQ� 6HSWHPEHU� �����
GHYRWHG�D�VSHFLDO�ZRUNVKRS�WR�JOREDO�FOLPDWH�FKDQJH�
ZLWK� SDUWLFXODU� UHIHUHQFH� WR� LWV� SURVSHFWLYH� LPSDFWV�
RQ�ELUGV�� HVSHFLDOO\�ZDGHUV��$� V\QRSVLV�PDGH�DW� WKH�
HQG�RI�PHHWLQJ�VWDWHG�WKDW�PRVW�XQFHUWDLQW\�UHODWHV�WR�
ZDGHU�ELRORJ\�RQ�QRUWKHUQ�EUHHGLQJ�JURXQGV��ZKLFK�
WKXV�HPHUJHV�DV�D�SULRULW\�ILHOG�RI�UHVHDUFK��:H�KRSH�
WKDW� $%%&6� ZLOO� EH� DEOH� WR� PDNH� LPSRUWDQW�
FRQWULEXWLRQ� WR� XQGHUVWDQGLQJ� ELUG� UHVSRQVHV� WR�
JOREDO� HQYLURQPHQWDO� FKDQJHV�� DOVR� LQ� FRRSHUDWLRQ�
ZLWK� RWKHU� LQWHUQDWLRQDO� LQLWLDWLYHV�� VXFK� DV� WKH�3DQ�
$UFWLF� 6KRUHELUG� 5HVHDUFK� 1HWZRUN� E\� &$))�
�3$651�� VHH�SDJH���� IRU�GHWDLOV���7KH� ODWWHU� VXUYH\�
LV� FRPSOHPHQWDU\� WR� $%%&6� LQ� WKDW� LW� H[SOLFLWO\�
IRFXVHV�RQ�EULQJLQJ�WRJHWKHU�UHVHDUFKHUV� LQYROYHG�LQ�
ORQJ�WHUP�PRQLWRULQJ�LQ�WKH�$UFWLF��DQG�ZH�DQWLFLSDWH�
IUXLWIXO� FROODERUDWLRQ� ZLWK� SRWHQWLDO� SDUWLFLSDQWV� RI�
3$651��

$SDUW� IURP� WKH� UHJXODU� UHSRUWV� RQ� ELUG� EUHHGLQJ�
FRQGLWLRQV� LQ� YDULRXV� $UFWLF� ORFDOLWLHV�� SURYLGHG� E\�
UHVSRQGHQWV�� WRJHWKHU� ZLWK� VXPPDU\� UHYLHZ� DQG�
PDSV�� WKH� FXUUHQW� LVVXH� RI� QHZVOHWWHU� FRQWDLQV� WKH�
IROORZLQJ�LWHPV��

¡� D�SDSHU�E\�,��7UDYLQD�RQ�H[SHULHQFH�RI�HYDOXDWLQJ�
OHPPLQJ�QXPEHUV�RQ�:UDQJHO�,VODQG��LQ�GHYHORS�
PHQW� RI� WKH� GLVFXVVLRQ� IHDWXUHG� LQ� WZR� SUHYLRXV�
LVVXHV��

¡� D� UHYLHZ�RI�FXUUHQW�YLHZV�RQ� OHPPLQJ� WD[RQRP\�
E\�1��$EUDPVRQ��

¡� D�YLHZ�RQ�$UFWLF�ZDGHU�EUHHGLQJ�SHUIRUPDQFH� LQ�
VXPPHU� ����� IURP� WKH� $XVWUDOLDQ� SHUVSHFWLYH��

SURYLGHG� E\� 9LFWRULDQ� DQG� $XVWUDODVLDQ� :DGHU�
6WXGLHV�*URXSV��

,Q� WKH� FXUUHQW� QHZVOHWWHU� LVVXH��ZH�ZRXOG� OLNH� WR�
PDNH�WKH�ILUVW�FDOO�IRU�FRQWULEXWLRQV�RI�VXPPHU������
LQIRUPDWLRQ� RQ� ELUG� EUHHGLQJ� FRQGLWLRQV� LQ� WKH�
$UFWLF�� $V� SUHYLRXVO\�� IRUPV� IRU� FRPSOHWLRQ� FDQ� EH�
UHTXHVWHG�DV�D�SDSHU�FRS\�RU�HOHFWURQLFDOO\��:RUG�IRU�
:LQGRZV� GRFXPHQW�� IURP� FRRUGLQDWRUV�� RU�
GRZQORDGHG� IURP� WKH� :(%� VLWH� �QRZ� DOVR� LQ� SGI�
IRUPDW��� ,Q� WKH� FXUUHQW� GDWDEDVH� VHW�XS��PRVW� RI� WKH�
LQIRUPDWLRQ� IURP�3DUW���RI� WKH�TXHVWLRQQDLUH�ZLOO�EH�
SURPSWO\�SXEOLVKHG�RQ� WKH�ZHEVLWH��ZKLFK�ZLOO�KDYH�
WKH� DGGHG� YDOXH� RI� LQFUHDVLQJ� DZDUHQHVV� DERXW� WKH�
VWXGLHV� FDUULHG� RXW� E\� UHVSRQGHQWV�� %\� WKH� HQG� RI�
������ D� SLORW� VFKHPH� LV� VFKHGXOHG� WR� VWDUW�� DLPHG� DW�
HOHFWURQLF�SXEOLFDWLRQ�RI�VRPH�GDWD�IURP�WKH�GDWDEDVH�
RQ�DEXQGDQFH�RI�LQGLYLGXDO�ELUG�VSHFLHV��SURYLGHG�E\�
UHVSRQGHQWV�LQ�3DUW���RI�TXHVWLRQQDLUH��

7KLV� QHZVOHWWHU� ZLOO� EH� ZLGHO\� GLVWULEXWHG�� EXW�
SUHIHUHQWLDOO\� DPRQJ� FRQWULEXWRUV� WR� WKH� GDWDEDVH��
)HHG�EDFN�IURP�UHDGHUV�LV�VRXJKW��WRJHWKHU�ZLWK�VXJ�
JHVWLRQV� IRU� IXWXUH� 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�DUFWLFELUGV�UX�

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�SUH�

YLRXV�\HDUV��HVSHFLDOO\�WR�PHPEHUV�RI�WKH�:RUNLQJ�*URXS�RQ�:DGHUV��&,6���/RJLVWLFDO�VXSSRUW�IURP�

:HWODQGV� ,QWHUQDWLRQDO�ZDV�PXFK�DSSUHFLDWHG��5RZHQD�/DQJVWRQ�SURYLGHG� LQYDOXDEOH� KHOS� E\� LP�

SURYLQJ�WKH�(QJOLVK��

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

/2&$/,7<�5(32576�

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

6SULQJ� ZDV� YHU\� HDUO\� ZLWK� ZDUP� ZHDWKHU�� 6QRZ� PHOW�
ZDV� LQWHQVLYH� LQ�$SULO�� DQG� VQRZ�FRYHU� UHGXFHG� WR�����
E\� WKH� HQG� RI� PRQWK�� 3URORQJHG� FRROLQJ� VWDUWHG� LQ� WKH�
EHJLQQLQJ�RI�0D\��DQG�WKH�ZHDWKHU�LQ�WKH������EUHHGLQJ�
VHDVRQ�ZDV�VRPHZKDW�FROGHU�WKDQ�DYHUDJH�IRU�WKH�LVODQGV��
&RPSOHWH�VQRZ�PHOW�RQ�IODW�DUHDV�RFFXUUHG� LQ� ODWH�0D\��
7KH�ZHDWKHU�EHFDPH�ZDUP�LQ� ODWH�-XO\���$XJXVW��6WURQJ�
UDLQV� DQG� SURORQJHG� VWRUPV�ZHUH� QRW� UHFRUGHG�� DQG� WKH�
ZHDWKHU� FRQGLWLRQV� ZHUH� IDYRXUDEOH� IRU� EUHHGLQJ� ELUGV��
$V�XVXDO�7XUQVWRQHV�$UHQDULD�LQWHUSUHV��&RPPRQ�6QLSHV�
*DOOLQDJR� JDOOLQDJR�� 5XIIV� 3KLORPDFKXV� SXJQD[��
5HGVKDQNV� 7ULQJD� WRWDQXV� DQG� 2\VWHUFDWFKHUV� +DHPD�
WRSXV� RVWUDOHJXV� ZHUH� EUHHGLQJ� RQ� WKH� LVODQGV�� EXW�
QHVWLQJ� RI� :RRG� 6DQGSLSHU� 7ULQJD� JODUHROD� ZDV� UH�
FRUGHG� IRU� WKH� ILUVW� WLPH�� 1XPEHUV� RI� QHVWLQJ� &RPPRQ�
(LGHUV� 6RPDWHULD� PROOLVVLPD� GHFOLQHG� VKDUSO\�� EHFDXVH�
PLJUDQWV� GLG�QRW� VHWWOH� WR� EUHHG� DV� D� UHVXOW� RI� WKH�ZDUP�
VSULQJ�� 1XPEHUV� RI� *UH\OHJ� *HHVH� $QVHU� DQVHU� FRQ�
WLQXHG�WR�LQFUHDVH��
3UREOHPV� ZLWK� IRRG� VXSSO\� DURVH� IRU� PRVW� ILVK�HDWLQJ�
ELUGV��&KLFNV�RI�*UHDW�%ODFN�EDFNHG�/DUXV�PDULQXV�DQG�
+HUULQJ� /�� DUJHQWDWXV� JXOOV� GLHG� HQ� PDVVH�� DQG� UHSUR�
GXFWLYH� SHUIRUPDQFH� RI� WKHVH� VSHFLHV� ZDV� ORZ�� /DUJH�
QXPEHUV� RI� $UFWLF� 7HUQV� 6WHUQD� SDUDGLVDHD� DQG� %ODFN�
*XLOOHPRWV�&HSSKXV� JU\OOH� DEDQGRQHG� QHVWLQJ� DWWHPSWV��
DQG� RQO\� *UHDW� &RUPRUDQW� 3KDODFURFRUD[� FDUER� DQG�
6KDJ� 3�� DULVWRWHOLV� LQFUHDVHG� LQ� QXPEHUV� DQG� KDG� VXF�
FHVVIXO�UHSURGXFWLRQ��

5RGHQWV� DQG� PDPPDOLDQ� SUHGDWRUV� DUH� DEVHQW� RQ� WKH�
LVODQGV�� 'XQOLQV�&DOLGULV� DOSLQD� DQG� 3XUSOH� 6DQGSLSHUV�
&��PDULWLPD�ZHUH�QXPHURXV�RQ�DXWXPQ�PLJUDWLRQ��ZKLOH�
SDVVDJH�RI�5XIIV�ZDV�ZHDN�DQG�RI� VKRUW�GXUDWLRQ��/LWWOH�
6WLQWV�&DOLGULV�PLQXWD��&XUOHZ�6DQGSLSHUV�&��IHUUXJLQHD�
DQG�%DU�WDLOHG�*RGZLWV�/LPRVD�ODSSRQLFD�ZHUH�VROLWDU\��
)LYH� WR� VL[� :KLWH�WDLOHG� (DJOHV� +DOLDHHWXV� DOELFLOOD�
VWD\HG� RQ� WKH� LVODQGV� LQ�1RYHPEHU� GXULQJ� SXS� GHOLYHU\�
E\�$WODQWLF�6HDOV�+DOLFKRHUXV�JU\SXV��

,�3�7DWDULQNRYD�

���5\EDFK\�3HQLQVXOD��0XUPDQ�FRDVW��5XVVLD�������¶1��
�����¶(��

1R� YLVXDO� UHFRUGV� RI� URGHQWV� ZHUH� PDGH�� 6QRZ\� 2ZO�
1\FWHD� VFDQGLDFD� ZDV� REVHUYHG� KXQWLQJ� KDUHV� QHDU�
*RURGHWVN\�&DSH�RQ�WKH�5\EDFK\�3HQLQVXOD��/RQJ�WDLOHG�
6NXDV� 6WHUFRUDULXV� ORQJLFDXGXV� EUHG� VXFFHVVIXOO\� LQ�
LQODQG� DUHDV� RI� HDVWHUQ� 0XUPDQ� ������ NP� IURP� WKH�
%DUHQWV� 6HD�� &RPPRQ� ZDGHU� VSHFLHV� �2\VWHUFDWFKHU��
:RRG� 6DQGSLSHU�� 5LQJHG� 3ORYHU� &KDUDGULXV� KLDWLFXOD��
7HPPLQFN¶V� 6WLQW� &DOLGULV� WHPPLQFNLL�� DOVR� EUHG� VXF�
FHVVIXOO\�� $� QHVW� RI� *UHDW� 6QLSH�*DOOLQDJR� PHGLD� ZDV�
IRXQG�RQ�WKH�FRDVW��

<�9�.UDVQRY��<�,�*RU\DHY��

���*DYULORYVN\�$UFKLSHODJR��HDVWHUQ�0XUPDQ��5XVVLD�
������¶������¶1�������¶������¶(���

3URORQJHG� FRROLQJ� IROORZHG� HDUO\� ZDUPLQJ� LQ� $SULO��
5DLQV�ZHUH�UDUH��/HPPLQJV�ZHUH�QRW�UHFRUGHG��EXW�YROHV�
ZHUH� QXPHURXV�� 7ZR� SDLUV� RI� 5RXJK�OHJJHG� %X]]DUGV�
%XWHR� ODJRSXV� QHVWHG� LQ� WKH� VWXG\� DUHD�� DQG� 1RUWKHUQ�
*RVKDZN� $FFLSLWHU� JHQWLOLV� EUHG� QHDU� VHDELUG� FRORQLHV��
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1XPEHUV� RI� EUHHGLQJ� *ROGHQ� 3OXYLDOLV� DSULFDULD� DQG�
5LQJHG�SORYHUV��'XQOLQV�DQG�5HGVKDQNV�LQFUHDVHG�RQ�WKH�
WXQGUD��$XWXPQ�PLJUDWLRQ�ZDV�RI�DYHUDJH�LQWHQVLW\��ZLWK�
KLJKHU� WKDQ� XVXDO� QXPEHUV� RI� *UHHQVKDQNV� 7ULQJD�
QHEXODULD��

7�'�3DQHYD�

���3HFKRUD�5LYHU�'HOWD��5XVVLD�������¶1�������¶(��

,FH� EURNH� RQ� WKH� ULYHU� LQ� PLG�0D\�� 6XPPHU� ZDV� UHOD�
WLYHO\�ZDUP�DQG�GU\��DQG�HYHQ�KRW�IURP������-XO\��EXW�LQ�
WKH�SHULRG�IURP����-XO\�WR����$XJXVW�WKH�ZHDWKHU�EHFDPH�
PRUH� YDULDEOH�� UDLQV� DOWHUQDWHG� ZLWK� VXQQ\� GD\V�� 1R�
VQRZIDOOV� ZHUH� UHFRUGHG� GXULQJ� WKH� VWXG\� SHULRG��
*HQHUDOO\�� ZHDWKHU� FRQGLWLRQV� ZHUH� IDYRXUDEOH� IRU�
EUHHGLQJ�RI�DOO�ELUG�VSHFLHV��

/HPPLQJV� DQG� $UFWLF� )R[HV� $ORSH[� ODJRSXV� ZHUH� QRW�
UHFRUGHG�� ZKLOH� 7XQGUD�0LFURWXV� RHFRQRPXV� DQG� 1DU�
URZ�VNXOOHG�0�� JUHJDOLV� YROHV� ZHUH� UDUH�� 5RXJK�OHJJHG�
%X]]DUGV�DQG�0HUOLQV�)DOFR�FROXPEDULXV�ZHUH�UDUH��EXW�
WKH\�UDLVHG�\RXQJ��6NXDV�GLG�QRW�EUHHG��EXW�&RPPRQ�DQG�
+HUULQJ�JXOOV�ZHUH�FRPPRQ�DQG�EUHG��

1HVWLQJ� GHQVLWLHV� RI� QHDUO\� DOO� ELUG� VSHFLHV� ZHUH� DW� DQ�
DYHUDJH� OHYHO�� 5HSURGXFWLRQ� RI� ZDWHUIRZO� FRXOG� KDYH�
EHHQ� DGYHUVHO\� DIIHFWHG� E\� GLVWXUEDQFH� IURP� ILVKHUPHQ��
EXW� IRU� SDVVHULQHV��ZDGHUV� DQG� JXOOV� WKLV� IDFWRU�ZDV� QRW�
LPSRUWDQW��

<�1�0LQHHY��2�<�0LQHHY��

���.KDEXLND�/DNH��5XVVN\�=DYRURW�3HQLQVXOD��5XVVLD�
������¶1�������¶(��

7KH�VHDVRQ�ZDV�HDUO\��ZDUP�DQG�GU\��%\����-XQH�WXQGUD�
ZDV�SUDFWLFDOO\�IUHH�IURP�VQRZ��EXW�LFH�UHPDLQHG�LQ�VRPH�
ED\V� RI� 3HFKRUVND\D�*XED��$V� QR� VKDUS� DQG� SURORQJHG�
FRROLQJV� RU� RWKHU� H[WUHPH� HYHQWV� ZHUH� UHFRUGHG�� WKH�
ZHDWKHU�ZDV�IDYRXUDEOH�IRU�ELUG�UHSURGXFWLRQ��

/HPPLQJV�ZHUH�QRW�UHFRUGHG��ZKLOH�VLJQV�RI�YROH�DFWLYLW\�
ZHUH� VHHQ� RQO\� QHDU� GHVHUWHG� KXPDQ� FRQVWUXFWLRQV� DQG�
KLJK�KLOORFNV��1XPEHUV�RI�$UFWLF�)R[HV�LQ�WKH�VWXG\�DUHD�
ZHUH� WKH� VDPH�DV� LQ� WKH�SUHYLRXV����\HDUV��EXW� WKH\�GLG�
QRW� EUHHG�� )RU� WKH� ILUVW� WLPH� ZROYHULQH� ZDV� UHFRUGHG��
ZKLFK� GHVWUR\HG� RQH� ELUG� FOXWFK� DQG� RQH� EURRG� ZLWK�
VPDOO� FKLFNV�� %LUGV� RI� SUH\� ZHUH� UDUH� DV� LQ� ������ DO�
WKRXJK� 5RXJK�OHJJHG� %X]]DUGV� ZHUH� VOLJKWO\� PRUH�
FRPPRQ� WKDQ� XVXDO�� :KLWH�WDLOHG� 6HD� (DJOHV� ZHUH� QRW�
VHHQ�� LQ� ODWH� -XQH� �� HDUO\� -XO\� 6QRZ\� 2ZOV� ZHUH� VHHQ�
GDLO\� VLWWLQJ� RQ� HOHYDWHG� SRLQWV�� 1XPEHUV� RI� JXOOV� DQG�
VNXDV�ZHUH�ORZHU�WKDQ�LQ�������DQG�QXPEHUV�RI�WHUULWRULDO�
EUHHGLQJ� DQG� QRQ�EUHHGLQJ� %HZLFN¶V� 6ZDQV� &\JQXV�
EHZLFNLL� ZHUH� WKH� VPDOOHVW� IRU� WKH� SHULRG� �����������
$YHUDJH�FOXWFK�VL]H�LQ�VZDQV�ZDV������������$OO�QHVWV�RI�
ZDGHUV� �7HPPLQFN¶V� 6WLQW�� 'XQOLQ�� 5HG�QHFNHG�
3KDODURSH� 3KDODURSXV� OREDWXV�� 5LQJHG� 3ORYHU�� *UH\�
3ORYHU�3OXYLDOLV�VTXDWDUROD��FRQWDLQHG�IXOO�FOXWFKHV��DQG�
WKH�ILUVW�'XQOLQ�FKLFNV�DSSHDUHG�RQ���-XO\��

<�0�6KFKDGLORY��$�9�%HORXVRYD��

���9DLJDFK�,VODQG��5XVVLD�������¶������¶1�������¶�
�����¶(��

&RPPXQLFDWLRQV�ZLWK� ORFDO� SHRSOH� LQGLFDWHG� WKDW� VSULQJ�
ZDV� HDUO\�ZLWK� VXEVHTXHQW� IURVWV�� 7KH�ZHDWKHU�ZDV�GU\��
ZDUP�DQG�DOPRVW�ZLQGOHVV�XQWLO�ODWH�-XO\��DQG�PRVTXLWRHV�

EHFDPH� DEXQGDQW�� )URP� ODWH� -XO\� WHPSHUDWXUHV� GURSSHG�
WR�DSSUR[LPDWHO\��������&��IRJV�DQG�UDLQV�VWDUWHG��$IWHU�
��$XJXVW� LW� VWRSSHG� UDLQLQJ�� EXW� IRJV� UHPDLQHG� UHJXODU��
HVSHFLDOO\� DW� WKH� QRUWK� RI� LVODQG�� ZLWK� WHPSHUDWXUHV� ���
��&��DQG�QRUWKHUO\�ZLQGV��

/HPPLQJV� ZHUH� FRPPRQ�� EXW� YROHV� UDUH�� $UFWLF� )R[HV�
ZHUH� FRPPRQ� DQG� EUHG�� $PRQJ� URGHQW�VSHFLDOLVW� DYLDQ�
SUHGDWRUV�� 5RXJK�OHJJHG� %X]]DUGV� ZHUH� QXPHURXV� DQG�
VXFFHVVIXO� EUHHGHUV�� ZKLOH� UDUH� VNXDV� DQG� FRPPRQ�
6QRZ\�2ZOV�GLG�QRW�QHVW��

0�1�,YDQRY��3�0�*OD]RY��0�9�*OD]RY��

���9RLNDU�5LYHU�PLGGOH�UHDFKHV��/RZHU�2E¶�5LYHU�DUHD��
5XVVLD�������¶1�������¶(��

6SULQJ�VWDUWHG�DW�WKH�XVXDO�WLPH�IRU�WKH�DUHD��EXW�ZDV�YHU\�
UDSLG� LQ� GHYHORSPHQW�� 6QRZ� DFFXPXODWLRQ� ZDV� ORZ�� LW�
PHOWHG�WR�����FRYHU�E\����0D\�DQG�ZDV�ILQDOO\�ORVW�E\�
������ 0D\�� ,FH� RQ� WKH� 9RLNDU� 5LYHU� EURNH� LQ� 0D\��
$OWKRXJK� WZR� IORRGV� DUH� QRUPDO� IRU� WKH� ULYHU�� ZDUP� WR�
KRW�ZHDWKHU� LQ�0D\� DFFHOHUDWHG� VQRZPHOW� LQ� WKH�PRXQ�
WDLQV�ZKLFK�UHVXOWHG�LQ�D�VLQJOH�IORRG��/DWHU�ZDWHU�OHYHOV�
GURSSHG�TXLFNO\��DQG�VWDELOL]HG�DW�D� OHYHO�XQXVXDOO\� ORZ�
IRU� WKH� WLPH�RI�\HDU��%LUGV�VWDUWHG�WR�EXLOG�QHVWV�DQG�OD\�
FOXWFKHV�LPPHGLDWHO\�DIWHU�DUULYDO��

1R� URGHQWV� ZHUH� UHFRUGHG�� :KLWH�WDLOHG� 6HD� (DJOH��
1RUWKHUQ� +DUULHU� &LUFXV� F\DQHXV� DQG� 0HUOLQ� QHVWHG��
:HDWKHU� FRQGLWLRQV� ZHUH� IDYRXUDEOH� IRU� PRVW� ELUG� VSH�
FLHV��+RZHYHU��ZDUP�DQG�GU\�VXPPHU�ZHDWKHU�DGYHUVHO\�
DIIHFWHG� UHSURGXFWLRQ� RI� ZDWHUIRZO�� 0RVW� VSHFLHV� ZHUH�
SUHVHQW� LQ�DYHUDJH�QXPEHUV��ZLWK�H[FHSWLRQ�RI�DEXQGDQW�
5HGSROOV�DQG�&URVVELOOV�/R[LD�FXUYLURVWUD��7KHVH�VSHFLHV�
VWDUWHG� EUHHGLQJ� HDUO\� DQG� KDG� FKLFNV� IOHGJLQJ� ZKHQ�
RWKHU� ELUGV� ZHUH� VWLOO� LQFXEDWLQJ�� 7KHUH� ZHUH� ORZ� QXP�
EHUV�RI�%HDQ�*RRVH�$QVHU�IDEDOLV��:KRRSHU�6ZDQ�&\J�
QXV�F\JQXV�DQG�&DSHUFDLOOLH�7HWUDR�XURJDOOXV��FRPSDUHG�
WR�RWKHU�\HDUV��

0�*�*RORYDWLQ�

���3DLHU�PDVVLI��WKH�3RODU�8UDOV��5XVVLD�������¶1��
�����¶(��

6SULQJ� ZDV� HDUO\� DQG� VXPPHU�� -XO\� LQ� SDUWLFXODU�� ZDV�
YHU\�ZDUP� DQG� GU\�ZKLFK� UHVXOWHG� LQ� IRUHVW� ILUHV� LQ� WKH�
PRXQWDLQ� IRRWKLOOV�� ([WUHPH� ZHDWKHU� HYHQWV� ZHUH� QRW�
UHFRUGHG� GXULQJ� WKH� SHULRG� RI� VWXG\�� 7KH�ZHDWKHU� GHWH�
ULRUDWHG� LQ�PLG� -XO\�ZKHQ� UDLQV� VWDUWHG�� EXW� WKH� GURS� LQ�
WHPSHUDWXUH�ZDV�QRW� VLJQLILFDQW��$XWXPQ�ZDV�ZDUP�DQG�
SURORQJHG��

9ROHV�ZHUH� QRW� UHFRUGHG�YLVXDOO\��+RZHYHU��*UH\�VLGHG�
&OHWKULRQRP\V� UXIRFDQQXV�� 5XGG\�&O�� UXWLOXV� DQG�0LG�
GHQGRUII¶V�0LFURWXV�PLGGHQGRUIIL�YROHV�DOO�UHFRUGHG������
VSHFLPHQV�SHU�����WUDS�QLJKWV��

%UHHGLQJ� FRQGLWLRQV�ZHUH� IDYRXUDEOH� IRU�PRVW� ELUG� VSH�
FLHV�GXH�WR�WKH�JRRG�ZHDWKHU�DQG�ORZ�QXPEHUV�RI�SUHGD�
WRUV�� 6XFFHVVIXO� UHSURGXFWLRQ� RI� SDVVHULQHV�� ZDGHUV��
:LOORZ� *URXVH� /DJRSXV� ODJRSXV� DQG� 5RFN� 3WDUPLJDQ�
/��PXWXV�� $UFWLF� 7HUQ�� GXFNV� DQG� %ODFN�WKURDWHG� 'LYHU�
*DYLD� DUFWLFD� ZHUH� FRQILUPHG� E\� UHFRUGV� RI� EURRGV��
$PRQJ� ZDGHUV�� WKH� PRVW� QXPHURXV� ZHUH� *ROGHQ� DQG�
5LQJHG� SORYHUV�� DQG�:RRG� 6DQGSLSHU�� EXW� VXFK� VSHFLHV�
DV� *UHHQVKDQN�� &RPPRQ� 6DQGSLSHU�$FWLWLV� K\SROHXFRV��
5XII�� 7HPPLQFN¶V� 6WLQW� DQG� 'RWWHUHO� (XGURPLXV�
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PRULQHOOXV�RFFXUUHG�LQ�ORZ�QXPEHUV�DV�D�UHVXOW�RI�XQVXL�
WDEOH� KDELWDWV�� $PRQJ� SDVVHULQHV�� WKH� KLJKHVW� QXPEHUV�
ZHUH� RI� 0HDGRZ� 3LSLW� $QWKXV� SUDWHQVLV�� %OXHWKURDW�
/XVFLQLD� VYHFLFD� DQG� 5HGSROO�� 7KH� :LOORZ� *URXVH�
SRSXODWLRQ�ZDV�LQFUHDVLQJ��

6�3�3DVNKDOQ\��0�*�*RORYDWLQ��

6HH�DOVR��*RORYDWLQ��0�*��	�6�3�3DVNKDOQ\��������1RWHV�
RQ�ELUG�IDXQD�RI�WKH�3RODU�8UDOV��3DLHU�PDVVLI�YLFLQL�
W\���,Q��5\DELWVHY��9�.���HG����0DWHULDOV�RQ�ELUG�GLV�
WULEXWLRQ�RQ�WKH�8UDOV��LQ�&LV�8UDOV�IRRWKLOOV�DQG�
:HVWHUQ�6LEHULD��(NDWHULQEXUJ��S���������,Q�5XVVLDQ��

3DVNKDOQ\��6�3��	�0�*�*RORYDWLQ��������%LRORJLFDO�
UHVRXUFHV�RI�3RODU�8UDOV��&ROOHFWHG�VFLHQFH�SDSHUV��
6DOHKDUG��,Q�5XVVLDQ���

���8VD�5LYHU�XSSHU�UHDFKHV��WKH�3RODU�8UDOV��5XVVLD�
������¶������¶1�������¶������¶(��

3UHFLSLWDWLRQ� LQ�ZLQWHU�ZDV�QRW�KLJK��DQG� ORFDOO\�RQ�ZD�
WHUVKHGV� VQRZ� ZDV� FRPSOHWHO\� UHPRYHG� E\� ZLQG�� 7KLV�
DFFRXQWHG�IRU�D�TXLFN�DQG�HDUO\�VQRZPHOW�IROORZHG�E\�DQ�
HDUO\� DQG� UDSLG� VSULQJ�� %\� PLG� 0D\�� VQRZ� FRYHU� ZDV�
DERXW� ����� EXW� UHPDLQHG� RQO\� LQ� ULYHU� IORRGSODLQV� DQG�
FORXJKV�� 6QRZ�PHOWHG� FRPSOHWHO\� E\� HDUO\� -XQH��5LYHUV�
WKDZHG�GXULQJ�������0D\��EXW�GLG�QRW�RYHU�WRS� WKH� ULY�
HUEDQNV��/DNHV�EHFDPH� LFH�IUHH�E\�������-XQH��$OO�SKH�
QRORJLFDO�HYHQWV��SODQW�YHJHWDWLRQ��DSSHDUDQFH�DQG�IO\LQJ�
RI� LQVHFWV�� ZHUH� ���� ZHHNV� HDUOLHU� WKDQ� QRUPDO�� 7KH�
VXPPHU� ZDV� DOVR� ZDUP� DQG� GU\�� ZLWKRXW� ZHDWKHU�
DQRPDOLHV��

3RSXODWLRQV�RI� VPDOO�PDPPDOV� UHPDLQHG� ORZ�GXULQJ� WKH�
ZKROH�SHULRG�IURP�VSULQJ�WR�DXWXPQ��/HPPLQJV�ZHUH�QRW�
UHFRUGHG��$�IHZ�1DUURZ�VNXOOHG�9ROHV�DQG�VKUHZV�ZHUH�
IRXQG��RQO\�LQ�$XJXVW��LQ�VRPH�VPDOO�DUHDV��

3UHGDWRU� QXPEHUV� ZHUH� YHU\� ORZ�� 5HG� )R[HV� 9XOSHV�
YXOSHV�ZHUH�QRW�VHHQ�DQG�D�EDUNLQJ�$UFWLF�)R[�ZDV�KHDUG�
RQO\�RQFH��%URZQ�EHDUV�ZHUH�VHHQ�WZLFH�DQG�WKHLU�WUDFNV�
ZHUH�HQFRXQWHUHG�UHJXODUO\��

1XPEHUV� RI�PRVW� URGHQW�VSHFLDOLVW� DYLDQ�SUHGDWRUV�ZHUH�
ORZ� DV� ZHOO�� 2ZOV� ZHUH� QRW� UHFRUGHG�� 5RXJK�OHJJHG�
%X]]DUGV� DQG� 1RUWKHUQ� +DUULHUV� ZHUH� UDUH�� DQG� WKHVH�
ZHUH� PRVWO\� ZDQGHULQJ� ELUGV�� /RQJ�WDLOHG� 6NXDV� ZHUH�
HQFRXQWHUHG�PRUH�RIWHQ��XVXDOO\�LQ�JURXSV��0RVW�RI�WKHVH�
ELUGV�GLG�QRW�EUHHG��H[FHSW�DW�WZR�VPDOO�ORFDOLWLHV��$W�RQH�
RI� WKHVH�� ZH� IRXQG� D� EX]]DUG� QHVW� ZLWK� RQH�� DOPRVW�
IOHGJHG� FKLFN�� WZR� SDLUV� RI� KDUULHUV� QHVWLQJ�QHDUE\�� DQG�
RQH�SDLU�RI�/RQJ�WDLOHG�6NXDV�ZLWK�\RXQJ��$�IHZ�SDLUV�RI�
/RQJ�WDLOHG� 6NXDV�� RQH� RI�ZKLFK� KDG� QHVW�ZLWK� D� VLQJOH�
FKLFN��ZHUH�IRXQG�LQ�DQRWKHU�ORFDOLW\��

'XH�WR�ORZ�SUHGDWLRQ�DQG�IDYRXUDEOH�ZHDWKHU�FRQGLWLRQV�
LQ�VSULQJ�DQG�VXPPHU��QXPEHUV�RI�ZDGHUV�DODUPLQJ�QHDU�
EURRGV� ZHUH� KLJK�� DQG� EURRGV� XVXDOO\� FRQWDLQHG� ����
FKLFNV��ZKLFK�LV�LQGLFDWLYH�RI�VXFFHVVIXO�EUHHGLQJ��:RRG�
6DQGSLSHU�� 7HUHN� 6DQGSLSHU� ;HQXV� FLQHUHXV� DQG� *UHDW�
6QLSH� ZHUH� SDUWLFXODUO\� DEXQGDQW�� ,QWHUHVWLQJO\�� *ROGHQ�
3ORYHU�DQG�'RWWHUHO�RFFXUUHG�LQ�ORZ�GHQVLWLHV��EXW�QHVWLQJ�
VXFFHVV�ZDV�VWLOO�KLJK�LQ�WKH�IRUPHU�VSHFLHV��

9�9�0RUR]RY�

����/DE\WQDQJL��/RZHU�2E¶�DUHD��5XVVLD�������¶1��
�����¶(��

6XEVWDQWLDOO\� OHVV�VQRZ�DFFXPXODWHG�GXULQJ�ZLQWHU������
WKDQ� LQ� ������ DQG� LW� PHOWHG� QHDUO\� RQH� PRQWK� HDUOLHU��
$FFRUGLQJO\�� VSULQJ� ZDV� HDUO\� DQG� GHYHORSHG� TXLFNO\��
0D\�ZDV�ZDUP��LQ�SDUWLFXODU�WKH�VHFRQG�KDOI�ZLWK�D�PHDQ�
WHPSHUDWXUH� RI� �����&��� DQG� UDWKHU� UDLQ\�� /HDI�EXUVW�
VWDUWHG� HDUOLHU� WKDQ� XVXDO�� RQ� ������ 0D\�� 6QRZ� FRYHU�
UHGXFHG� WR� ����RQ����0D\� DQG�KDG�GLVDSSHDUHG�E\����
0D\�� ,FH�EUHDN� RQ� WKH� 2E¶� 5LYHU� QHDU� 6DOHNKDUG�
KDSSHQHG� RQ� ������0D\�� ������ GD\V� HDUOLHU� WKDQ� DYHU�
DJH��)ORRGLQJ�RQ�WKH�2E¶�5LYHU�ZDV�ORZ�DQG�EULHI��-XQH�
ZDV� ZDUP� �LQ� SDUWLFXODU� WKH� ODVW� ��� GD\V� ZLWK� PHDQ�
WHPSHUDWXUHV� ������&�� DQG� PRGHUDWHO\� ZHW�� -XO\� ZDV�
YHU\� ZDUP� �������&�� DQG� GU\�� $XJXVW� DOVR� ZDV� ZDUP�
�������&��� EXW� UDLQ\� LQ� WKH�PLGGOH� RI� WKH�PRQWK�� 7KXV��
WKH� VXPPHU� ZDV� ZDUP� DQG� GU\�� $XWXPQ� VWDUWHG� DW� WKH�
XVXDO�WLPH��6HSWHPEHU�ZDV�FRRO�DQG�PRGHUDWHO\�ZHW��ZLWK�
WKH�DLU�WHPSHUDWXUH�GURSSLQJ�WR���&�RQ�WKH���

� �

��7KH�ILUVW�
VQRZ� IDOO� RFFXUUHG�RQ���

� �

� 6HSWHPEHU��([WUHPH�ZHDWKHU�
HYHQWV� ZHUH� QRW� UHFRUGHG� H[FHSW� IRU� ORFDO� ILUHV� LQ� WKH�
VHFRQG�KDOI�RI�-XO\��

1R�URGHQWV��QRU� WKHLU� WUDFNV�� IUHVK�EXUURZV��ZLQWHU�QHVWV�
RU�GURSSLQJV�ZHUH�UHFRUGHG�RQ�H[FXUVLRQV��

0RVW�ELUGV�DUULYHG�DW�WKH�XVXDO�WLPH��EXW�VRPH�DUULYHG�XS�
WR�RQH�ZHHN�HDUOLHU��DPRQJ�ZDGHUV��:KLPEUHO�1XPHQLXV�
SKDHRSXV� �� RQ� ���0D\��:RRG�6DQGSLSHU� �� RQ����0D\��
7HPPLQFN¶V�6WLQW���RQ����0D\���3HDN�RI�DUULYDO�RFFXUUHG�
IURP����WR����0D\��EXW�VRPH�RI�WKH�QRUWKHUO\�VDQGSLSHUV�
�/LWWOH� 6WLQW� DQG� 'XQOLQ�� FRQWLQXHG� WR� PLJUDWH� XQWLO� ���
-XQH��0LJUDWLRQ�JHQHUDOO\�ZDV�QRW�LQWHQVLYH�DQG�GHQVLWLHV�
RI�PLJUDQWV�ZHUH�ORZ��ZKLFK�FRXOG�KDYH�EHHQ�GXH�LQ�SDUW�
WR� HDUO\� VQRZPHOW� DQG� GLVSHUVDO� RI� ELUGV� RYHU� D� ODUJH�
DUHD��

$UFWLF�DQG�5HG�IR[HV��RZOV��H[FHSW�IRU�WZR�6QRZ\�2ZOV�
RQ����0D\��DQG�VNXDV�ZHUH�QRW�UHFRUGHG��5RXJK�OHJJHG�
%X]]DUG�ZDV�UHFRUGHG�RQO\�GXULQJ�VSULQJ�PLJUDWLRQ��*XOO�
QXPEHUV� ZHUH� DW� WKHLU� XVXDO� OHYHOV�� 'XFNV� ZHUH� XQ�
FRPPRQ� LQ� ERWK� VSULQJ� DQG� DXWXPQ�� DQG� QXPEHUV� RI�
/RQJ�WDLOHG�'XFN�&ODQJXOD�K\HPDOLV�QHVWV�ZHUH���WLPHV�
ORZHU�WKDQ�LQ������GXH�WR�D�SRSXODWLRQ�VKLIW�WR�WKH�QRUWK�
LQ� WKLV� HDUO\�\HDU��0RVW�RI� WKHVH�QHVWV�ZHUH�SUHGDWHG�E\�
JXOOV��1XPEHUV� RI�PRVW�ZDGHU� VSHFLHV�ZHUH� DOVR� ORZ� LQ�
WKH� EHJLQQLQJ� RI� VXPPHU�� ZLWK� WKH� H[FHSWLRQ� RI�:RRG�
6DQGSLSHU�DQG�3LQWDLO�6QLSH�*DOOLQDJR�VWHQXUD�WKDW�ZHUH�
UHODWLYHO\� FRPPRQ��$PRQJ� UHFRUGV�RI� UDUH� VSHFLHV�� WZR�
%ODFN�WDLOHG�*RGZLWV�/LPRVD�OLPRVD�DQG�D�SDLU�RI�/LWWOH�
5LQJHG�3ORYHUV�&KDUDGULXV�GXELXV�ZHUH�QRWDEOH��$FWLYH�
DXWXPQ� PLJUDWLRQ� RI� ZDGHUV� ZDV� UHFRUGHG� IURP� ������
$XJXVW��DIWHU�ZKLFK�QXPEHUV�GURSSHG�VXEVWDQWLDOO\��ZLWK�
RQO\� VLQJOH� IORFNV� RI� *ROGHQ� 3ORYHUV� DQG� 5XIIV� EHLQJ�
VHHQ�XS�WR���6HSWHPEHU��$PRQJ�SDVVHULQHV��UHSURGXFWLRQ�
ZDV� PRVW� VXFFHVVIXO� LQ� SLSLWV�� ZDUEOHUV�� EXQWLQJV� DQG�
ILQFKHV�� MXGJLQJ� E\� REVHUYDWLRQV� LQ� ODWH� VXPPHU� DQG�
DXWXPQ��

%UHHGLQJ� FRQGLWLRQV� LQ� ����� ZHUH� IDYRXUDEOH� IRU� PRVW�
SDVVHULQHV� DQG� ZDGHUV�� EXW� SRVW�EUHHGLQJ� QXPEHUV� GLG�
QRW�LQFUHDVH�QRWLFHDEO\�GXH�WR�ORZ�EUHHGLQJ�GHQVLWLHV��

6�3�3DVNKDOQ\�
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����6RXWKHUQ�<DPDO��5XVVLD�������¶1�������¶(��

$UFWLF� )R[HV� ZHUH� QXPHURXV� LQ� ODWH� -XO\� DQG� $XJXVW��
ZKLOH�URGHQWV�ZHUH�QRW�UHFRUGHG��

0�3XOLQ�

����6FKXFK\D�5LYHU��PLGGOH�UHDFKHV��<DPDO�3HQLQVXOD��
5XVVLD�������¶������¶1�������¶������¶(��

6SULQJ� ZDV� H[WUHPHO\� HDUO\�� �� ZHHNV� HDUOLHU� FRPSDUHG�
ZLWK�WKH�DYHUDJH��7KHUH�ZDV�XQXVXDOO\�ORZ�SUHFLSLWDWLRQ��
LW� UDLQHG� RQO\� �� WLPHV� IRU� ���� KRXUV� GXULQJ� �� ZHHNV��
:DWHU�LQ�WKH�ULYHUV�GURSSHG�WR�YHU\�ORZ�OHYHOV�DQG��DOVR�
YHU\�HDUO\��WKH�WXQGUD�GULHG�RXW��*UHHQLQJ�DQG�IUXLWLQJ�RI�
SODQWV�ZHUH�HDUO\��

/HPPLQJV�ZHUH� FRPSOHWHO\� DEVHQW� RQ� WKH� WXQGUD��ZKLOH�
MXVW� D� IHZ� LQKDELWHG� EXUURZV� RI� 5XGG\� DQG� 1DUURZ�
VNXOOHG�YROHV�ZHUH�IRXQG�LQ�IRUHVWHG�ULYHU�IORRGSODLQV��

$UFWLF�)R[HV�ZHUH�QRW� UHFRUGHG�� DQG� IRU� WKH�ZKROH�DUHD�
RI� DERXW� ����� NP

�

� RQO\� �� QHVWV� RI� 5RXJK�OHJJHG� %X]�
]DUGV� ZHUH� IRXQG� LQ� WKH� IRUHVWHG� YLFLQLW\� RI� WKH� 6FKXW�
FK\D�5LYHU�WULEXWDU\����FKLFNV�LQ�RQH�RI�WKHP���1XPEHUV�
RI�*\UIDOFRQV�)DOFR� UXVWLFROXV�ZHUH� DYHUDJH� LQ� VSLWH�RI�
WKH�YHU\�ORZ�GHQVLW\�RI�:LOORZ�*URXVHV��QR�QHVWV�IRXQG�
DQG�RQO\���EURRGV�VHHQ���3HUHJULQH�)DOFRQV�)DOFR�SHUH�
JULQXV�QHVWHG�DW�D�VOLJKWO\�ORZHU�GHQVLW\�WKDQ�LQ�SUHYLRXV�
\HDUV��0HUOLQV�DQG�:KLWH�WDLOHG�6HD�(DJOHV�ZHUH�SUHVHQW�
LQ� WKHLU� XVXDO� QXPEHUV�� 7ZR� QHVWV� RI� *ROGHQ� (DJOHV�
$TXLOD�FKU\VDHWRV�ZHUH�ORFDWHG�DV�EHIRUH��ZLWK���DOPRVW�
IHDWKHUHG�FKLFNV�LQ�RQH�RI�WKHP��

%ODFN�WKURDWHG�'LYHUV�ZHUH� FRPPRQ� DV� XVXDO�� EXW� QRQ�
EUHHGLQJ� 5HG�WKURDWHG� 'LYHUV� *DYLD� VWHOODWD� ZHUH� VXU�
SULVLQJO\� QXPHURXV� RQ� ULYHUV�� %HDQ� DQG� /HVVHU� :KLWH�
IURQWHG�$QVHU�HU\WKURSXV�JHHVH�ZHUH�YHU\�UDUH��RQO\�RQH�
EURRG�RI� WKH� IRUPHU� DQG���EURRGV�RI� WKH� ODWWHU�ZHUH� UH�
FRUGHG��$�EURRG�RI�+RUQHG�*UHEHV�3RGLFHSV�DXULWXV�ZDV�
VHHQ��ZKLFK�LV�WKH�RQO\�EUHHGLQJ�UHFRUG�RI�WKLV�VSHFLHV�DW�
VXFK�D�KLJK�ODWLWXGH�LQ�WKH�ODVW����\HDUV��$PRQJ�ZDGHUV��
WXQGUD� VSHFLHV� �SORYHUV�� :KLPEUHO�� %DU�WDLOHG� *RGZLW��
ZHUH� OHVV� FRPPRQ� WKDQ� DYHUDJH�� ZKLOH� &RPPRQ� 6DQG�
SLSHU� ZDV� PRUH� FRPPRQ�� 2WKHU� ZDGHUV� �:RRG� DQG�
7HUHN� VDQGSLSHUV�� 5HG�QHFNHG� 3KDODURSH�� 7HPPLQFN¶V�
6WLQW� DQG� 5LQJHG� 3ORYHU�� RFFXUUHG� LQ� XVXDO� QXPEHUV��
/DSODQG� %XQWLQJV�&DOFDULXV� ODSSRQLFXV� ZHUH� YHU\� UDUH�
DPRQJ� SDVVHULQHV�� ZKLOH� 5HG�WKURDWHG� 3LSLWV� $QWKXV�
FHUYLQXV� ZHUH� XQXVXDOO\� FRPPRQ�� $OVR�� QRUPDOO\� UDUH�
6KRUHODUNV� (UHPRSKLOD� DOSHVWULV� �IHZ� VXLWDEOH� KDELWDWV��
ZHUH� PRUH� FRPPRQ� LQ� WKLV� VHDVRQ�� ZKLOH� &KLIIFKDII�
3K\OORVFRSXV�FROO\ELWXV�ZDV�OHVV�FRPPRQ��

6�$�0HFKQLNRYD�

����(UNDWD�5LYHU��<DPDO�3HQLQVXOD��5XVVLD�������¶�
�����¶1�������¶������¶(��

7KH� VXPPHU�ZDV�KRW� DQG�GU\��ZLWK�RQO\��� UDLQ� VKRZHUV�
GXULQJ� PRUH� WKDQ� ��� GD\V�� $LU� WHPSHUDWXUHV� RIWHQ� H[�
FHHGHG� ����&� GXULQJ� WKH� GD\�� ZKLOH� DW� QLJKW� WHPSHUD�
WXUHV�JHQHUDOO\�GLG�QRW�IDOO�EHORZ����&��

9HU\� ORZ� QXPEHUV� RI� ERWK� 6LEHULDQ� /HPPXV� VLELULFXV�
�YHU\� UDUH� UHFRUGV� DQG� RQO\� LQ� SHOOHWV�� DQG� &ROODUHG�
'LFURVWRQ\[�WRUTXDWXV�OHPPLQJV�ZHUH�REVHUYHG�LQ�������
DQG�QXPEHUV�RI�0LFURWXV�YROHV�GHFUHDVHG�E\�D�IDFWRU�RI�
WZR�FRPSDUHG�ZLWK�������

6ROLWDU\�DGXOW�$UFWLF�)R[HV�ZHUH�FRPPRQ��EXW� LQKDELWHG�
GHQV�ZHUH� QRW� IRXQG� LQ� WKH� VWXG\� DUHD��$� VLQJOH� SDLU� RI�
5RXJK�OHJJHG�%X]]DUGV�QHVWHG�LQ�D�����NP

�

�SORW��ZKLFK�
ZDV� RFFXSLHG� E\� ��� SDLUV� LQ� ������%UHHGLQJ� VXFFHVV� RI�
EX]]DUGV� ZDV� DPRXQWHG� WR� �� IOHGJOLQJV� UDLVHG� IURP� ��
HJJV��7ZR�RI�WKHLU�QHVWV�ZHUH����P�DQG�����P�IURP�WZR�
GLIIHUHQW� QHVWV� RI� 3HUHJULQH� )DOFRQV�� DQG� WKH� WKLUG� RQH�
ZDV�����P� IURP�D� WHQW�RI�1HQHWV�SHRSOH�� HVWDEOLVKHG� LQ�
0DUFK��3HUHJULQH�)DOFRQV�RFFXSLHG�DOO� VXLWDEOH�VWHHS�UL�
YHU� EDQNV�� DQG� WKHLU� EUHHGLQJ� VXFFHVV�ZDV��������1RQ�
EUHHGLQJ� 6QRZ\� 2ZOV� ZHUH� UDWKHU� FRPPRQ� �� XS� WR� ��
ELUGV�SHU����NP

�

��SHUKDSV�GXH�WR�ORZ�URGHQW�QXPEHUV�LQ�
WKHLU� EUHHGLQJ� DUHD� WR� WKH�QRUWK�RI�RXU� VWXG\� VLWH��1XP�
EHUV�RI�:LOORZ�*URXVHV�VWDUWHG�WR�LQFUHDVH�LQ�������DQG�
RZO� SHOOHWV� FRQWDLQHG� WKH� UHPDLQV� RI� WKHVH� ELUGV� PRUH�
RIWHQ� WKDQ� URGHQW� UHPDLQV�� $PRQJ� VNXDV�� ZDQGHULQJ�
$UFWLF� 6NXDV� 6WHUFRUDULXV� SDUDVLWLFXV� ZHUH� UHODWLYHO\�
FRPPRQ��

$PRQJ�SDVVHULQHV��/DSODQG�%XQWLQJV�ZHUH�OHVV�DEXQGDQW�
FRPSDUHG� ZLWK� ������ ZKLOH� SLSLWV� ZHUH� FRPPRQ�� /RZ�
OHPPLQJ� QXPEHUV� VKRXOG� KDYH� DGYHUVHO\� DIIHFWHG�
EUHHGLQJ� VXFFHVV� RI� WXQGUD� ELUGV�� EXW� DSSDUHQW� VSHFLDOL�
]DWLRQ� RI� ERWK� RZOV� DQG� IR[HV� RQ� WKH� DEXQGDQW�:LOORZ�
*URXVHV� �QHVWV� DQG� EURRGV��� SUREDEO\�� UHOD[HG� WKH�SUHV�
VXUH� RQ� ZDGHUV�� )OHGJOLQJV� RI� DOPRVW� DOO� ZDGHU� VSHFLHV�
DQG�EURRGV�RI�YDULRXV�GXFNV�ZHUH�VHHQ��

$�$�6RNRORY��9�$�6RNRORY��*�0�7HUWLWVN\��

6HH�DOVR��6KWUR��9�*���$�$�6RNRORY�	�9�$�6RNRORY��
������%LUG�IDXQD�RI�WKH�(UNDWD\DNKD�5LYHU��,Q��5\DELW�
VHY��9�.���HG����0DWHULDOV�RQ�ELUG�GLVWULEXWLRQ�RQ�WKH�
8UDOV��LQ�&LV�8UDOV�DQG�:HVWHUQ�6LEHULD��(NDWHULQEXUJ��
S�����������,Q�5XVVLDQ��

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

2Q��� -XQH� �DUULYDO�� VQRZ�FRYHU�ZDV�DOUHDG\�������7KH�
0HGXVD�5LYHU�VWDUWHG�IORZLQJ�RQ����-XQH�ZKLFK�LV�PXFK�
HDUOLHU�WKDQ�XVXDO��6QRZ�PHOW�ZDV�PXFK�HDUOLHU��SUREDEO\�
GXH� WR� D� ZDUP� SHULRG� HDUO\� LQ� VSULQJ�� EXW� -XQH� ZDV�
H[FHSWLRQDOO\�FROG��ZLWK�PHDQ�WHPSHUDWXUHV�KDUGO\�DERYH�
��&�� DQG� ZHW� ZLWK� ORWV� RI� VQRZ�� GUL]]OH� DQG� PLVW�� 7KH�
ILUVW�ZHHN�RI� -XO\�ZDV� VXQQ\�EXW�FROG�� WKH� VHFRQG�ZHHN�
FROG� DQG� ZHW� DJDLQ�� 7KH� UHPDLQGHU� RI� -XO\� DQG� HDUO\�
$XJXVW� ZHUH� VXQQ\� DQG� HYHQ� ZDUP� ZLWK� D� PD[LPXP�
WHPSHUDWXUH�RI����&��

:H�VDZ�OHPPLQJV�RQO\�RFFDVLRQDOO\���RQFH�LQ�HYHU\�IHZ�
GD\V�� 7KH� IHZ� OHPPLQJV� VHHQ� ZHUH� PDLQO\� 6LEHULDQ�
/HPPLQJV��ZLWK�RFFDVLRQDO�&ROODUHG�/HPPLQJV�� ,Q� -XO\�
\RXQJ�ZHUH�REVHUYHG�PRUH�RIWHQ��

/HPPLQJ� QXPEHUV� ZHUH� YHU\� ORZ� DQG� 6QRZ\� 2ZOV��
VNXDV� DQG�%UHQW�*HHVH�%UDQWD�EHUQLFOD� GLG�QRW� DWWHPSW�
WR� EUHHG�� +RZHYHU�� /RQJ�WDLOHG� 6NXDV� ZHUH� WHUULWRULDO��
3RPDULQH� VNXDV� 6WHUFRUDULXV� SRPDULQXV� ZHUH� SUHVHQW�
RQO\� RQ� SDVVDJH�� $� IHZ� EUHHGLQJ� DWWHPSWV� RI� :KLWH�
IURQWHG� *HHVH�$QVHU� DOELIURQV� ZHUH� REVHUYHG�� 3UHGDWHG�
QHVWV� RI� 7DLP\U� *XOOV�� *ODXFRXV� *XOOV� /DUXV� K\SHUER�
UHXV� DQG� $UFWLF� 7HUQV� ZHUH� IRXQG� RQ� QHDUE\� LVODQGV��
6HYHUDO�5RXJK�OHJJHG�%X]]DUG�SDLUV�VWDUWHG�EUHHGLQJ�EXW�
HLWKHU� DEDQGRQHG� WKHLU� FOXWFK� RU� WKHLU� QHVWV� ZHUH�
SUHGDWHG�� $W� OHDVW� WKUHH� GLIIHUHQW� �QRQ�UHSURGXFLQJ��
$UFWLF�)R[HV� IUHTXHQWHG� WKH���NP

�

� LQWHQVLYH� VWXG\�DUHD��
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:DGHU�QHVWV�ZHUH�SUHGDWHG�PDLQO\�E\�IR[HV�� MXGJLQJ�E\�
WKH� SUHVHQFH� RI� GURSSLQJV� RU� VPHOO�� 6QRZ� %XQWLQJV�
3OHFWURSKHQD[� QLYDOLV�� EUHHGLQJ� EHWZHHQ� URFNV�� ZHUH�
DOVR�SUHGDWHG�E\�$UFWLF�)R[HV�DQG�6WRDWV�0XVWHOD�HUPL�

QHD�� $W� WKH� QHDUE\� ULYHUV� (IUHPRYD�� 0D[LPRYND� DQG�
/HPEHURYD�� 3HUHJULQH� )DOFRQV� EUHG� VXFFHVVIXOO\� DQG�
VHYHUDO�SDLUV�RI�5HG�EUHDVWHG�*HHVH�%UDQWD�UXILFROOLV�DQG�
:KLWH�IURQWHG�*HHVH�EUHG�LQ�WKHLU�YLFLQLW\��

:DGHUV�ZHUH�SUHVHQW� LQ�QXPEHUV�FRPSDUDEOH�WR�WKRVH�LQ�
SUHYLRXV�\HDUV��+DWFKLQJ�VXFFHVV� �FDOFXODWHG�XVLQJ�GDLO\�
VXUYLYDO� SUREDELOLWLHV�� ZDV� ORZ�� ��� LQ� &XUOHZ� 6DQGSL�
SHUV�� ��� LQ� 'XQOLQV�� ���� LQ� 3DFLILF� *ROGHQ� 3ORYHUV�
3OXYLDOLV� IXOYD�� ���� LQ� 5LQJHG� 3ORYHUV�� ����� LQ� /LWWOH�
6WLQW�� 3DVVHULQHV� GLG� PXFK� EHWWHU� ZLWK� ���� LQ� 6QRZ�
%XQWLQJ�� ���� LQ� /DSODQG� %XQWLQJ� DQG� ���� LQ� 6KRUH�
/DUN�� 2I� DOO� ���� QHVWV� IRXQG� �LQFOXGLQJ� SDVVHULQHV� DQG�
5RFN�3WDUPLJDQV������ZHUH�SUHGDWHG��������2I�WKH�����
ZDGHU�QHVWV������ZHUH�SUHGDWHG��������$OWKRXJK�VSHFLDO�
FDUH�ZDV� WDNHQ� LQ�DSSURDFKLQJ�DQG�PDUNLQJ�QHVWV��XVLQJ�
*36���ZH�DUH�FRQYLQFHG�WKDW�UHVHDUFK�DFWLYLWLHV�LQFUHDVHG�
SUHGDWLRQ�UDWH��'XQOLQV��/LWWOH�6WLQWV��5LQJHG�3ORYHUV�DQG�
3DFLILF� *ROGHQ� 3ORYHUV� ODLG� UHSODFHPHQW� FOXWFKHV�� EXW�
&XUOHZ� 6DQGSLSHUV� GLG� QRW�� 'XH� WR� WKH� FKURQRORJ\� RI�
ZHDWKHU� FRQGLWLRQV�� WKH� SHDN� LQ� DUWKURSRG� DEXQGDQFH�
RFFXUUHG� YHU\� ODWH� DQG�� FRPELQHG� ZLWK� WKH� KLJK�
WHPSHUDWXUHV�� OHG� WR� IDYRXUDEOH� JURZLQJ� FRQGLWLRQV� IRU�
FKLFNV��,Q�ODWH�-XO\��D�UHDVRQDEOH�QXPEHU�RI�IOHGJHG�/LWWOH�
6WLQWV��'XQOLQ�DQG�&XUOHZ�6DQGSLSHUV�SDVVHG�WKURXJK�WKH�
DUHD��

,�7XOS��+�6FKHNNHUPDQ��5�.ODDVVHQ��
6�3�.KDULWRQRY��$�%XEOLFKHQNR��<�%XEOLFKHQNR��
0�%HUH]LQ��6�%�5RVHQIHOG��6�9�.KRPHQNR��

6HH�DOVR��7XOS��,���+�6FKHNNHUPDQ�	�5�.ODDVVHQ��������
6WXGLHV�RQ�EUHHGLQJ�VKRUHELUGV�DW�0HGXVD�%D\��
7DLP\U��LQ�VXPPHU�������:DJHQLQJHQ��$OWHUUD��
*UHHQ�:RUOG�5HVHDUFK��$OWHUUD�UDSSRUW���������S��

����$JDSD�5LYHU�EDVLQ��7DLP\U��5XVVLD�������¶������¶1��
�����¶������¶(��

6QRZ� VWDUWHG� PHOWLQJ� HDUO\� DQG� VRPH� ELUGV� DUULYHG� DV�
HDUO\� DV� 0D\�� EXW� WKHQ� SURORQJHG� FRROLQJ� LQ� -XQH� IRO�
ORZHG��-XO\�DQG�$XJXVW�ZHUH�YHU\�ZDUP�DQG�GU\�ZLWK�QR�
UDLQV� IRU�PRUH� WKDQ����GD\V��$V� D� UHVXOW� WKHUH�ZDV�YHU\�
ORZ�ZDWHU� OHYHO� LQ� ULYHUV�DQG�PDQ\�VPDOO�PDUVKHV�GULHG�
RXW��

/HPPLQJV� ZHUH� QRW� UHFRUGHG�� QRU� EUHHGLQJ� URGHQW�VSH�
FLDOLVW�SUHGDWRUV��$UFWLF�)R[HV��RZOV��5RXJK�OHJJHG�%X]�
]DUGV�� VNXDV�� +HUULQJ� *XOOV�� 'U\LQJ� RXW� RI� ZDWHUERGLHV�
DQG�PDUVKHV�UHVXOWHG�LQ�ORZ�QXPEHUV�DQG�ORZ�UHSURGXF�
WLYH� VXFFHVV� RI� ZDWHUIRZO� DQG�PRVW�ZDGHUV�� /RZ� DEXQ�
GDQFH�RI�ZDGHUV� FDXVHG� UHGXFHG�GHQVLW\�DQG�EURRG�VL]H�
LQ�3HUHJULQH�)DOFRQV��*HQHUDOO\��EUHHGLQJ�VXFFHVV�FDQ�EH�
HYDOXDWHG� DV� EHLQJ� EHORZ� DYHUDJH� EHFDXVH� RI� UHGXFHG�
EUHHGLQJ�GHQVLWLHV�DQG�SURGXFWLYLW\��

<�,�.RNRUHY�

����.XWDUDPDNDQ�/DNH��3XWRUDQD�SODWHDX��5XVVLD�
������¶1�������¶(��

6SULQJ�ZDV� HDUO\�� DQG� ODNHV� WKDZHG� HDUO\�� ,FH� RQ�.XWD�
UDPDNDQ�/DNH�EURNH�E\����-XQH��

7KH�DUHD�ZDV�YLVLWHG�DJDLQ�EHWZHHQ������-XO\��DQG�ERWK�
YLVLWV� OHIW� DQ� LPSUHVVLRQ� RI� YHU\� ORZ� URGHQW� QXPEHUV��
3UHGDWRUV�ZHUH� QRW� UHFRUGHG��*HQHUDOO\�� WKH� VHDVRQ�ZDV�
SUREDEO\� VXFFHVVIXO� IRU� ZDGHUV� DQG� VPDOO� SDVVHULQHV��
%URRGV�RI�*UHHQVKDQNV�DQG�5XIIV�ZHUH�REVHUYHG�RQ�WKH�
PDUVKHV�� DV� ZHOO� DV� PDQ\� QHVWV� ZLWK� FKLFNV� RI� 'XVN\�
7KUXVKHV�7XUGXV�HXQRPXV��

9�<�$UNKLSRY�

����%ROVKD\D�%RRWRQNDJD�5LYHU��7DLP\U�3HQLQVXOD��
5XVVLD�������¶1�������¶(��

7KH� VXPPHU� VHDVRQ� ZDV� ZDUPHU� WKDQ� XVXDO�� DQG� GU\��
&RPPRQ� LQ� VSULQJ�� OHPPLQJV� ZHUH� UDUHO\� UHFRUGHG� LQ�
-XO\�DQG�$XJXVW��ZKLOH�$UFWLF�)R[HV�ZHUH�QXPHURXV�DQG�
RFFXSLHG� PRVW� GHQV�� $OPRVW� DOO� FOXWFKHV� RI� ELUGV� ZHUH�
SUHGDWHG�E\�$UFWLF�)R[HV�DQG�JXOOV��,Q�-XO\�ZDGHUV��SDV�
VHULQHV� DQG� 5RFN� 3WDUPLJDQV� ZHUH� OHVV� FRPPRQ� WKDQ�
XVXDO��5RXJK�OHJJHG�%X]]DUGV�EUHG�VXFFHVVIXOO\��

$�$�*DYULORY�

����2OHQ¶\D�5LYHU�PRXWK��7DLP\U�/DNH��5XVVLD�
������¶1��������¶(��

0D[LPXP�DLU� WHPSHUDWXUHV� URVH�DERYH� IUHH]LQJ� LQ�0D\��
EXW�WKH�ZKROH�RI�-XQH�ZDV�FRRO�DQG�FORXG\�ZLWK�VXE�]HUR��
PLQLPXP� WHPSHUDWXUHV� �PRQWKO\� PHDQ� �����&�� DQG�
IUHTXHQW�SUHFLSLWDWLRQ��,Q�WKH�VHFRQG�KDOI�RI�-XQH��D�VQRZ�
OD\HU� XS� WR� ��� FP� WKLFN�ZDV� IRUPHG� VHYHUDO� WLPHV�� DQG�
UHPDLQHG� IRU� XS� WR� RQH� GD\�� +RZHYHU�� SKHQRORJLFDO�
HYHQWV� LQ� DQLPDOV� DQG� SODQWV�� DV� ZHOO� DV� LFH�EUHDN� RQ�
ULYHUV� DQG� 7DLP\U� /DNH�� GHYHORSHG� RQ� DYHUDJH� GDWHV��
:KHQ�WKH�ELUGV�DUULYHG������RI�WKH�DUHD�ZDV�XQGHU�VQRZ��
ZLWK� RQO\� KLOOV� DQG� EDQN� FUHVWV� EHLQJ� VQRZ�IUHH�� 0DVV�
DUULYDO�RI�ELUGV�RFFXUUHG�EHWZHHQ������-XQH��ZKLOH�����
VQRZ� FRYHU� ZDV� UHDFKHG� RQ� ��� -XQH�� DQG� VQRZ�PHOWHG�
FRPSOHWHO\�E\���� -XQH��:HDWKHU� LQ� WKH� ILUVW�KDOI�RI�-XO\�
ZDV� DYHUDJH� IRU� WKH� DUHD��ZKLOH� WKH� HQG�RI� -XO\� DQG� WKH�
ZKROH� RI� $XJXVW� ZHUH� ZDUPHU� WKDQ� XVXDO�� ZLWK� WKH�
PD[LPXP�WHPSHUDWXUH�������&�RQ����-XO\��DQG�PRQWKO\�
PHDQV� IRU� -XO\� DQG� $XJXVW� RI� �����&� DQG� ������&��
UHVSHFWLYHO\��2QO\� WZR� UDLQ\�GD\V�ZHUH� UHFRUGHG�IRU� WKH�
ZKROH�SHULRG��DQG�WKH�IUHTXHQF\�RI�VWURQJ��H[FHHGLQJ����
P�V�� ZLQGV� ZDV� EHORZ� WKH� DYHUDJH� �H[FHSW� IRU� WKH�
EHJLQQLQJ�RI�-XQH���

/HPPLQJ� DEXQGDQFH� ZDV� KLJK� DW� WKH� EHJLQQLQJ� RI� WKH�
VHDVRQ� �DQG� SUREDEO\� LQ� ZLQWHU� WRR��� ZLWK� ���� DQLPDOV�
UHFRUGHG�SHU�RQH�NP�GXULQJ�VQRZPHOW� LQ�ZHW�VORSH� WXQ�
GUD��1XPEHUV� GHFUHDVHG� LQ� WKH� VHFRQG� KDOI� RI� WKH� VXP�
PHU��

+LJK� OHPPLQJ� QXPEHUV� DW� WKH� VWDUW� RI� WKH� VHDVRQ� ZDV�
FRQILUPHG�DOVR�E\�WKH�SUHVHQFH�RI�EUHHGLQJ�$UFWLF�)R[HV��
ZKLFK� KDG� ��� DQG� ��� SXSV� LQ� WZR� GHQV� FORVHVW� WR� WKH�
FDPS��DQG�E\�WKH�EUHHGLQJ�SHUIRUPDQFH�RI�5RXJK�OHJJHG�
%X]]DUGV�ZKLFK�RFFXUUHG�DW�GHQVLWLHV�RI���QHVWV�SHU���NP�
DORQJ� WKH� GHHSHQHG� ULYHU� YDOOH\�� DQG� KDG� ���� HJJV� LQ�
FOXWFKHV��

5RFN� 3WDUPLJDQV�� +HUULQJ� DQG� *ODXFRXV� JXOOV�� /RQJ�
WDLOHG� 6NXDV�� 6QRZ\� 2ZOV�� 5RXJK�OHJJHG� %X]]DUGV��
6QRZ� %XQWLQJV�� 3LHG� :DJWDLOV� 0RWDFLOOD� DOED� DQG�
6KRUHODUNV�ZHUH�DOUHDG\�SUHVHQW�LQ�WKH�DUHD�RQ�RXU�DUULYDO�
RQ����0D\��0RVW�RWKHU�VSHFLHV�DSSHDUHG�IURP������-XQH��
3HFWRUDO�6DQGSLSHU�&DOLGULV�PHODQRWRV�EHLQJ�WKH�ODWHVW�WR�
DSSHDU� RQ���� -XQH��3DVVHULQHV� VWDUWHG� WR�QHVW� IURP������



$5&7,&�%5((',1*�&21',7,216�

� �

-XQH�� ZDGHUV� IURP� ������ -XQH�� 7KH� ILUVW� IOHGJOLQJ� RI�
/DSODQG� %XQWLQJ� ZDV� VHHQ� RQ� �� -XO\��PDVV� KDWFKLQJ� RI�
:KLWH�IURQWHG� *HHVH� KDSSHQHG� RQ� ������ -XO\�� DQG�
EURRGV�RI�PRVW�ZDGHU�VSHFLHV�DSSHDUHG�IURP������-XO\��,W�
LV�QRWHZRUWK\�WKDW�WKHUH�ZDV�D�VXEVWDQWLDO�GHOD\�LQ�JRRVH�
PRXOW���QR�PRUH�WKDQ�����RI�ELUGV�ZHUH�DEOH�WR�IO\�E\����
$XJXVW��

0DQ\�ELUG�VSHFLHV�ZHUH�FRPPRQ�RQO\�RQ�PLJUDWLRQ�DQG�
GLG� QRW� VWD\� WR� EUHHG�� ZKLFK� PD\� EH� GXH� WR� DGYHUVH�
ZHDWKHU� LQ� WKH� SUH�QHVWLQJ� SHULRG�� EXW� DOVR� FRXOG� KDYH�
EHHQ� D� VLWH�VSHFLILF� DWWULEXWH�� 7KXV�� %HDQ�*HHVH� DOPRVW�
GLG� QRW� QHVW�� 5HG�EUHDVWHG� *HHVH� ZHUH� UDWKHU� UDUH� LQ�
FRQWUDVW�ZLWK�DGMDFHQW�ORFDOLWLHV�WR�WKH�HDVW�DQG�ZHVW��)HZ�
/RQJ�WDLOHG� 'XFNV� ZHUH� VHHQ� PLJUDWLQJ�� DQG� QRQH�
EUHHGLQJ�ZKLFK�LV�VWUDQJH�JLYHQ�WKH�SUR[LPLW\�WR�D�ODUJH�
ODNH�� /RQJ�WDLOHG� 6NXDV� ZHUH� OHVV� FRPPRQ� FRPSDUHG�
ZLWK� UHFRUGV� LQ�QHDUE\�DUHDV� LQ�RWKHU�VHDVRQV��3RPDULQH�
6NXDV� ZHUH�PRUH� FRPPRQ�� EXW�� SUREDEO\�� GLG� QRW� QHVW��
$PRQJ�ZDGHUV��RQO\�3DFLILF�*ROGHQ�3ORYHUV��*UH\�3ORY�
HUV�� &XUOHZ� 6DQGSLSHUV�� DQG� 'XQOLQV� ZHUH� QXPHURXV��
ZKLOH�VXFK�VSHFLHV�DV�%DU�WDLOHG�*RGZLW��5HG�3KDODURSH�
3KDODURSXV� IXOLFDULXV�� DQG� HYHQ� /LWWOH� 6WLQW� ZHUH� HQ�
FRXQWHUHG�LQIUHTXHQWO\��

'HVSLWH� UDWKHU� KLJK� OHPPLQJ� QXPEHUV�� FOXWFK� SUHGDWLRQ�
E\� $UFWLF� )R[HV� ZDV� QRW� H[FHSWLRQDO�� DV� ORWV� RI� QRQ�
EUHHGLQJ�IR[HV�LQKDELWHG�WKH�DUHD�DQG�FRXOG�EH�UHFRUGHG�
WKHUH�VHYHUDO�WLPHV�D�GD\�LQ�WKH�ILUVW�KDOI�RI�WKH�VXPPHU��
+RZHYHU��FOXWFK�ORVV�GXH�WR�SUHGDWLRQ�E\�VNXDV�DQG�JXOOV�
ZDV�QRW� UHFRUGHG��$�VLQJOH�QHVW�RI�3HUHJULQH�)DOFRQV� LQ�
WKH�DUHD�ZDV�WUDPSOHG�E\�UHLQGHHUV�RU�PXVN�R[HQ�2YLERV�
PRVFKDWXV��1HVWLQJ�ZDV�PRVW� VXFFHVVIXO� LQ�3DFLILF�*RO�
GHQ� 3ORYHUV�� *UH\� 3ORYHUV�� 5LQJHG� 3ORYHUV� DQG� 7HP�
PLQFN¶V� 6WLQWV�� MXGJLQJ� E\� WKH� IUHTXHQF\� RI� EURRG� UH�
FRUGV��1RQH�RI���FRQWUROOHG�QHVWV�RI�:KLWH�IURQWHG�*HHVH�
ZDV� SUHGDWHG�� DQG� WKHLU� EURRGV� ZHUH� VHHQ� YHU\� RIWHQ��
+HUULQJ�*XOOV�QHVWHG� VXFFHVVIXOO\��$OO� FKLFNV�RI�5RXJK�
OHJJHG�%X]]DUGV� IOHGJHG�� H[FHSW� IRU� D� VLQJOH� RQH� LQ� WKH�
ODUJHVW� EURRG� RI� �� FKLFNV�� 3DVVHULQHV� DOVR� EUHG�
VXFFHVVIXOO\��GHVSLWH�LQWHQVLYH�SUHGDWLRQ�E\�$UFWLF�)R[HV�
RQ�QHVWV�RI�/DSODQG�%XQWLQJV��

,�1�3RVSHORY�

����6RXWK�RI�6HYHUQD\D�=HPO\D��%ROVKHYLN�,VODQG��5XVVLD�
������¶������¶1��������¶�������¶(��

6SULQJ�ZDV� SURORQJHG�ZLWK� ODWH� VQRZPHOW�� EXW� WKH� VXP�
PHU�ZDV�ZDUP��GU\�DQG� VXQQ\��)URP����-XO\� WR����$X�
JXVW� WKHUH� ZHUH� RQO\� ��� GD\V� ZLWKRXW� EULJKW� VXQ�� LQ�
FOXGLQJ� �� GD\V� ZLWK� OLJKW� UDLQ�� �� GD\V� ZLWK� VRPH� VQRZ�
DQG� ��� IRJJ\� GD\V�� 7KH� ZLQG� ZDV� XQXVXDOO\� OLJKW� IRU�
PRVW�RI�WKH�VHDVRQ��FDOP�RQ���GD\V�DQG�RQO\���GD\V�ZLWK�
VWURQJ� ZLQGV�� 0DVV� DHULDO� DFWLYLWLHV� RI� PLGJHV�� &KL�
URQRPLGDH� ZHUH� IUHTXHQW�� 2WKHU� 'LSWHUD� LQVHFWV��0\FH�
WRSKLOLGDH�� 7ULFKRFHULGDH� DQG�0XVFLGDH� ZHUH� DFWLYH� RQ�
WKH�VRLO�VXUIDFH��

/HPPLQJ� QXPEHUV� ZHUH� IDLUO\� KLJK�� ZLWK� D� GHQVLW\� RI�
ZLQWHU�QHVWV�RI�����SHU���NP�VWUHWFK�RI� WKH�FRDVWDO�SODLQ�
DQG���SHU���NP�RQ�WKH�GHQXGDWLRQ�SODLQ��

'HVSLWH�WKH�KLJK�GHQVLW\�RI�WHUULWRULDO�6QRZ\�2ZOV��MXYH�
QLOHV�ZHUH�QRW� UHFRUGHG��1XPEHUV�RI�$UFWLF�)R[HV�ZHUH�
KLJK� DQG� WKH\�EUHG��$OVR��6WRDWV�ZHUH�FRPPRQ� LQ� VRPH�
ULYHU�YDOOH\V��5HSURGXFWLRQ�LQ������ZDV�SUHVXPDEO\�VXF�

FHVVIXO�RQO\� LQ� VRPH�JXOOV� DQG�6QRZ�%XQWLQJV� �GDWHV�RI�
IOHGJLQJ�DUH�NQRZQ��DV�ZHOO�DV�WKH�UDWLR�RI�DGXOW�WR�MXYH�
QLOH� ELUGV��� %UHQW� *HHVH� GLG� QRW� QHVW� LQ� WKH� DUHD� DV� LQ�
SUHYLRXV� \HDUV�� EXW� PRYHG�� SUREDEO\� GXH� WR� ODWH� VQRZ�
PHOW�� WR� WKH� QRUWK� RI� WKH� LVODQG�� ZKHUH� QHVWLQJ� LQ� KLJK�
QXPEHUV�LV�NQRZQ�WR�EH�QRUPDO��1R�LQGLFDWLRQV�RI�ZDGHU�
EUHHGLQJ�ZHUH�UHFRUGHG��)URP����$XJXVW�WR���6HSWHPEHU�
JHHVH� IORFNV� RI� ������ ELUGV� ZHUH� PLJUDWLQJ� VRXWK��
%HWZHHQ� ��� DQG� ��� 6HSWHPEHU� IORFNV� RI� 3XUSOH�
6DQGSLSHUV�RI�XS�WR����ELUGV�ZHUH�UHFRUGHG�RQ�WKH�FRDVW��
DQG�IORFNV�RI�6QRZ�%XQWLQJV�RI�XS�WR����ELUGV�ZHUH�VHHQ�
RQ�WKH�VKRUH�EHWZHHQ����$XJXVW�DQG����6HSWHPEHU��

2�/�0DNDURYD�

����8QJD�5LYHU��&KHO\XVNLQ�3HQLQVXOD��5XVVLD�������¶1��
������¶(��

,W� ZDV� D� ODWH�� FROG� DQG� GU\� VXPPHU� VHDVRQ� LQ� WKH� SRODU�
GHVHUW�RI�WKH�DUHD��ZLWK�VL[�VQRZIDOOV�LQ�WKH�VHFRQG�KDOI�RI�
-XQH� DQG� WKHQ� DJDLQ� LQ� $XJXVW�� :DWHU� DSSHDUHG� LQ� WKH�
8QJD� 5LYHU� RQ� �� -XO\� RQO\�� DQG� UHDFKHG� LWV� PD[LPXP�
OHYHO� RQ� ��� -XO\�� ,W� ZDV� UDLQ\� RQFH�� RQ� �� $XJXVW�� DQG�
WKHUH�ZDV�D�IURVW�GXULQJ�����$XJXVW��

/HPPLQJV�ZHUH�VHHQ�RQO\�LQ�WKH�EHJLQQLQJ�RI�WKH�VHDVRQ��
$UFWLF� )R[HV� ZHUH� FRPPRQ�� EXW� GLG� QRW� EUHHG�� %UHQW�
*HHVH� ZHUH� FRPPRQ� XQWLO� �� -XO\�� WKHQ� GLVDSSHDUHG��
6QRZ\�2ZOV�ZHUH�FRPPRQ��EXW�GLG�QRW�EUHHG��

0�9�%RJR\DYOLQVN\�

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

7KH�VWDUW�RI�VHDVRQ�LQ������ZDV�QHLWKHU�HDUO\�QRU�ODWH��EXW�
WKH�ODVW���ZHHNV�RI�-XQH�ZHUH�WKH�FROGHVW�VLQFH������DQG�
������ZKLFK�ZHUH�H[FHSWLRQDOO\�ODWH�VHDVRQV��7KHVH�WKUHH�
ZHHNV� RI� -XQH� ZHUH� YHU\� UDLQ\�� ZLWK� RQO\� �� GU\� GD\V��
ZKLFK� LV� D� UHFRUG� IRU� WKH� VHYHQ�\HDU� SHULRG� RI� RE�
VHUYDWLRQV��7KH�VLWXDWLRQ�LPSURYHG�UDSLGO\�LQ�-XO\��ZKHQ�
WHPSHUDWXUH�ZHQW�XS�VWHHSO\�DQG�UHDFKHG�DYHUDJH�YDOXHV�
E\�PLG�-XO\��3UHFLSLWDWLRQ�ZDV�DOVR�PRGHUDWH�LQ�-XO\�DQG�
WKH� QXPEHU� RI� VXQQ\� GD\V� ZDV� KLJKHU� WKDQ� XVXDO�� DO�
ORZLQJ�FKLFNV�WR�KDWFK�LQ�IDYRXUDEOH�ZHDWKHU�FRQGLWLRQV��

)ORRG� IROORZHG� WKH� ����� SDWWHUQ�� ZLWK� DQ� HDUO\� ULVH� LQ�
OHYHO��RQ����-XQH��DQG�DQ�HDUO\�UHWUHDW��7KLV�PDGH�IORRG�
SODLQ� KDELWDWV� DYDLODEOH� IRU� ELUGV� UHODWLYHO\� HDUO\� LQ� WKH�
VHDVRQ�� 'HVSLWH� WKH� -XO\� ZDUPLQJ�� LQVHFW� DQG� SODQW�
SKHQRORJ\�ZDV�VHULRXVO\�DIIHFWHG�E\�WKH�FROG�-XQH��EHLQJ�
GHOD\HG� FRPSDUHG� ZLWK� RWKHU� \HDUV�� H[FHSW� IRU� WKH� H[�
WUHPHO\�ODWH������DQG������VHDVRQV��

6LEHULDQ� /HPPLQJ� QXPEHUV� IXUWKHU� LQFUHDVHG� FRPSDUHG�
ZLWK������ZKHQ�WKH\�ZHUH�DOUHDG\�KLJK�HQRXJK�WR�DOORZ�
VXFFHVVIXO� UHSURGXFWLRQ� RI� ELUGV�� $IWHU� FRPSOHWH� VQRZ�
PHOW��RQ����-XQH��OHPPLQJ�ZLQWHU�QHVWV�ZHUH�FRXQWHG�RQ�
D�WUDQVHFW�����NP�ORQJ�DQG����P�ZLGH��ORFDWHG�SULQFLSDOO\�
ZLWKLQ� IODW�KLOORFN� PDUVK�� WKH� GRPLQDWLQJ� KDELWDW� LQ� WKH�
VWXG\� DUHD�� 2Q� WKLV� WUDQVHFW� ��� ZLQWHU� QHVWV� ZHUH�
UHFRUGHG�ZKLFK� FRUUHVSRQGV� WR� WKH� GHQVLW\� ���� QHVW�NP��
RU�����QHVWV�NP

�

��,Q�WRWDO�����OHPPLQJV�ZHUH�UHFRUGHG�LQ�
-XQH�-XO\� ����� E\� IRXU� REVHUYHUV�� ZKLFK� LV� IRXU� WLPHV�
KLJKHU� WKDQ� WKH� SUHYLRXV� PD[LPXP� UHFRUGHG� LQ� ������
1XPEHUV�UHDFKHG�WKHLU�SHDN�RQ����-XQH�ZLWK����DQLPDOV��
DQG� GURSSHG� WR� OHVV� WKDQ� RQH� SHU� GD\� E\� PLG� -XO\��
&ROODUHG� /HPPLQJV� PDGH� QR� FRQWULEXWLRQ� WR� WKH� SHDN��
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DFFRXQWLQJ� IRU� RQO\� ����� RI� WKH� LGHQWLILHG� DQLPDOV��
%URRGV� RI� 6LEHULDQ� /HPPLQJV� ZHUH� IRXQG� DQG� MXYHQLOH�
DQLPDOV�EHFDPH�PRUH�FRPPRQ�LQ�WKH�VHFRQG�KDOI�RI�-XO\��

$UFWLF� )R[HV� ZHUH� VHHQ� UDUHO\�� 7KH\� SUHVXPDEO\� EUHG��
EXW�GHVWUR\HG�YHU\�IHZ�ELUG�FOXWFKHV�LQ�WKH�YLFLQLW\�RI�WKH�
FDPS��:HDVHOV�0XVWHOD� QLYDOLV� ZHUH� UHFRUGHG� WZLFH� LQ�
-XQH��3RPDULQH��$UFWLF��DQG�/RQJ�WDLOHG�6NXDV�DOO�QHVWHG�
VXFFHVVIXOO\��EXW�GHQVLWLHV�RI�WKH�WZR�IRUPHU�VSHFLHV�ZHUH�
YHU\� ORZ�� $� QHVW� RI� 5RXJK�OHJJHG� %X]]DUGV� ZLWK� ��
FKLFNV�ZDV�IRXQG�RQ�.KDWDQJD�5LYHU�EDQN��

5XIIV�DQG�/LWWOH�6WLQWV�QHVWHG�DW�XQXVXDOO\�KLJK�GHQVLWLHV��
EXW� WKH� FRPELQHG� GHQVLW\� RI�ZDGHU� VSHFLHV� UHPDLQHG� DW�
DQ� DYHUDJH� OHYHO� RI� ���� QHVWV�NP

�

�� EHFDXVH� 3HFWRUDO�
6DQGSLSHUV�ZHUH�SUHVHQW�LQ�ORZ�QXPEHUV��7KH�GHQVLW\�RI�
/DSODQG� %XQWLQJV� ZDV� DOVR� ORZ�� SUHVXPDEO\� GXH� WR�
DGYHUVH� ZHDWKHU� FRQGLWLRQV� LQ� -XQH�� EXW� SUHGDWLRQ� RQ�
WKHLU� QHVWV�ZDV�QHJOLJLEOH� DQG�PRVW� RI� WKHP�VXUYLYHG� WR�
IOHGJLQJ�� :LOORZ� *URXVH�� $UFWLF� 7HUQ� DQG� GXFNV� KDG�
PRVWO\�KLJK�QHVW�VXFFHVV��

$PRQJ�ZDGHUV��QHVWLQJ� VXFFHVV�ZDV�SDUWLFXODUO\�KLJK� LQ�
3DFLILF� *ROGHQ� 3ORYHU� ������ DQG� 'XQOLQ� ������� ZKLOH�
QRPDGLF� VSHFLHV� ZHUH� OHVV� VXFFHVVIXO�� DOWKRXJK� VWLOO�
KDYLQJ� JRRG� SURGXFWLYLW\� �5HG� 3KDODURSH� �� ����� /LWWOH�
6WLQW� �� ����� 5XII� �� ����� 3HFWRUDO� 6DQGSLSHU� �� ������
)OHGJLQJ�VXFFHVV�FRXOG�KDYH�EHHQ�UHGXFHG�E\�WKH�DFWLYL�
WLHV�RI�$UFWLF�DQG�/RQJ�WDLOHG�VNXDV��ZKLFK�KDG�DSSDUHQW�
GLIILFXOWLHV� FDWFKLQJ� OHPPLQJV� LQ� ODWH� -XO\� WR� HDUO\�
$XJXVW��$�QHVW�ZLWK�KDWFKLQJ�HJJV�RI�6KDUS�WDLOHG�6DQG�
SLSHU�&DOLGULV� DFXPLQDWD� ZDV� IRXQG� RQ� ��� -XO\�� ZKLFK�
H[WHQGV� WKH� VSHFLHV¶�EUHHGLQJ�UDQJH�DERXW�����NP�ZHVW�
ZDUGV��

0�<�6RORYLHY��9�9�*RORYQ\XN��(�1�5DNKLPEHUGLHY��
7�9�6YLULGRYD��

����0R\HUR�5LYHU�PLGGOH�UHDFKHV��<DNXWLD��5XVVLD�
������¶1��������¶(��

2Q����0D\�� WKH�ZKROH�DUHD�ZDV�FRYHUHG�E\�VQRZ�XS� WR�
���FP�WKLFN��7KHUH�ZHUH�D� IHZ�VQRZ�IUHH�SDWFKHV��FORVH�
WR�VHWWOHPHQWV��$UHDV�RI�RSHQ�ZDWHU�ZHUH�SUHVHQW�RQ�ULY�
HUV� RQO\� LQ� VLWHV� ZKHUH� LFH� ZDV� MDPPHG�� ,W� UDLQHG� ZLWK�
VQRZ�RQ�WKLV�GDWH��DQG�IURP�WKLV�WLPH�RQZDUGV��LQWHQVLYH�
VQRZ� PHOW� VWDUWHG�� 'D\�WLPH� DLU� WHPSHUDWXUHV� UHDFKHG�
����&� RQ� ��� 0D\�� %\� ��� 0D\�� ���� RI� WKH� ODQG� ZDV�
IORRGHG�GXH�WR�WKH�WKDZ�DQG�ULYHUV�VSUHDG�RXW��PDNLQJ�LW�
GLIILFXOW� WR�LGHQWLI\�WKH�ORFDWLRQV�RI�ULYHU�EHGV��7KH�JHQ�
HUDO�LPSUHVVLRQ�ZDV�RI�D�QRUPDO�VSULQJ�LQ�WHUPV�RI�WLPLQJ�
EXW�D�UDSLG�RQH��

5RGHQW� QXPEHUV�ZHUH� SUHVXPDEO\� ORZ�� DV� QHLWKHU� WKHVH�
DQLPDOV��QRU�WKHLU�ERGLHV�ZHUH�REVHUYHG�GXULQJ�WKH�IORRG�
SHULRG��:KLWH�WDLOHG�6HD�(DJOHV�QHVWHG�DW�KLJK�GHQVLW\����
QHVWV� ZHUH� IRXQG��� 5RXJK�OHJJHG� %X]]DUGV�� 3HUHJULQH�
)DOFRQV�� (XUDVLDQ� .HVWUHO� )DOFR� WLQQXQFXOXV�� 0HUOLQ��
(XURSHDQ�+REE\�)��VXEEXWHR��DQG�ROG�QHVWV�RI�1RUWKHUQ�
*RVKDZNV�ZHUH�DOVR�UHFRUGHG��

7KH� ILUVW� ZDGHUV� WR� DUULYH� RQ� ���0D\� ZHUH� 5XIIV�� DQG�
PDVV�PLJUDWLRQ�RFFXUUHG�IURP�������0D\��:DGHUV� �VWLOO�
PRVWO\�5XIIV��ZHUH� SDVVLQJ� HDVWZDUGV� LQ� IORFNV� RI� �����
ELUGV�� (DVWHUQ� &XUOHZ�1XPHQLXV� PDGDJDVFDULHQVLV� DQG�
JRGZLWV� ZHUH� UHFRUGHG�� 5XIIV�� :RRG� 6DQGSLSHU�� &RP�
PRQ�DQG�3LQWDLO�VQLSHV�KDG�FRPSOHWH�FOXWFKHV�E\���-XQH��
-DFN�6QLSH�/\PQRFU\SWHV�PLQLPXV�ZHUH�GLVSOD\LQJ��

1�$�1DNKRGNLQ�

����/HQD�5LYHU�GHOWD��<DNXWLD��5XVVLD�������¶1��
������¶(��

7KH� VSULQJ�ZDV� HDUO\� DQG�ZDUP�� 6QRZIDOO� LQ� WKH�EHJLQ�
QLQJ� RI� WKH� VHFRQG� ZHHN� RI� -XQH� VHWWOHG� DQG� UHPDLQHG�
IURP������-XQH��7KH�/HQD�5LYHU�EURNH�RQ����0D\�QHDU�
³6WROE´� SRODU� VWDWLRQ�� ZKLFK� LV� ����� GD\V� HDUOLHU� WKDQ�
XVXDO��DQG�WKH�IORRG�ZDV�ORZHU�WKDQ�DYHUDJH��7KH�VXPPHU�
ZDV�VOLJKWO\�FRROHU�WKDQ�DYHUDJH��

/HPPLQJ� QXPEHUV� ZHUH� DW� D� SHDN�� ZLWK� 6LEHULDQ� /HP�
PLQJV�EHLQJ�QXPHURXV�DQG�&ROODUHG�/HPPLQJV�FRPPRQ��

$UFWLF�)R[HV�ZHUH�QXPHURXV�DQG�EUHG��)RU�WKH�ILUVW�WLPH�
VLQFH� WKH� SUHYLRXV� OHPPLQJ� SHDN� LQ� ����� EUHHGLQJ�
6QRZ\�2ZOV�ZHUH�SUHVHQW�LQ�KLJK�QXPEHUV��2Q�VRPH�LV�
ODQGV��RZO�QHVWV�ZHUH�RQO\�������NP�DSDUW��5RXJK�OHJJHG�
%X]]DUGV� ZHUH� DEXQGDQW� EUHHGHUV�� DQG� 3RPDULQH� 6NXDV�
QHVWHG�HYHU\ZKHUH�LQ�WKH�GHOWD��7KH�SUHVVXUH�RI�SUHGDWRUV�
RQ� ELUGV� ZDV� ORZ� GXH� WR� KLJK� OHPPLQJ� QXPEHUV��
)DYRXUDEOH�ZHDWKHU� FRQGLWLRQV� LQ� WKH�SUH�QHVWLQJ�SHULRG�
DOORZHG�PDQ\�ELUG� VSHFLHV� WR�KDYH�KLJKHU�QHVW�GHQVLWLHV�
WKDQ�LQ�������7KXV��6WHOOHU¶V�(LGHU�3RO\VWLFWD�VWHOOHUL�ZDV�
EUHHGLQJ� IRU� WKH� VHFRQG� VHDVRQ� LQ� D� URZ� DQG� LQ� PXFK�
KLJKHU� QXPEHUV�� 7KH� RQO\� NQRZQ� H[FHSWLRQ� ZDV� %UHQW�
*RRVH��PRQLWRUHG�FRORQLHV�GHFUHDVHG�LQ�VL]H�DQG�QHVWLQJ�
ZDV�QRW�YHU\�VXFFHVVIXO��

9�,�3R]GQ\DNRY�

����2\RJRV�<DU��'PLWU\�/DSWHY�6WUDLW��<DNXWLD��5XVVLD�
������¶1��������¶(��

7KH� VXPPHU�ZDV� FROGHU� WKDQ�QRUPDO��ZLWK� WHPSHUDWXUHV�
EHORZ�����&�� 6QRZ� UHPDLQHG� XQWLO� WKH� VHFRQG�ZHHN�RI�
-XO\�LQ�VKHOWHUHG�VLWHV��6HD�LFH�QHDU�WKH�VKRUH�GLVDSSHDUHG�
LQ� WKH� ILUVW�ZHHN�RI�$XJXVW��(DVW� WR� QRUWK�HDVW�ZLQGV�RI�
PRGHUDWH� YHORFLW\� SUHGRPLQDWHG�� DQG� TXLWH� RIWHQ� WXUQHG�
LQWR�VWURQJ�RQHV��&DOP�ZHDWKHU�ZDV�UHFRUGHG�RQO\�LQ�ODWH�
-XO\�� 3UHFLSLWDWLRQ� ZDV� DEXQGDQW�� VHHPLQJO\� DERYH� WKH�
DYHUDJH��

/HPPLQJV� ZHUH� QXPHURXV�� ZKLOH� $UFWLF� )R[HV� ZHUH�
VWUDQJHO\� OHVV� FRPPRQ� WKDQ� LQ� ������ :ROYHV� &DQXV�
OXSXV� ZHUH� FRPPRQ� �IUHVK� WUDFNV� ZHUH� REVHUYHG� IUH�
TXHQWO\��DQG�FRXOG�KDYH�GHWHUUHG�$UFWLF�)R[HV��7ZR�SR�
ODU�EHDUV�8UVXV�PDULWLPXV�ZHUH�SUHVHQW�LQ�WKH�DUHD��DQG�D�
ZHDVHO� ZDV� QRWHG� ZLWK� D� EURRG�� 6L[� EUHHGLQJ� SDLUV� RI�
5RXJK�OHJJHG� %X]]DUGV� DQG� RQH� QHVW� RI� 6QRZ\� 2ZOV�
ZLWK���FKLFNV�ZHUH�UHFRUGHG�LQ�DQ�DUHD�RI�������NP

�

��

5HFRUGHG� ELUGV� LQFOXGHG� DEXQGDQW� HLGHUV�� /RQJ�WDLOHG�
'XFNV�� YDULRXV� ZDGHUV�� :KLWH�IURQWHG� DQG� %HDQ� JHHVH��
6QRZ�DQG�/DSODQG�EXQWLQJV��5HGSROOV��3LHG�:DJWDLOV�DQG�
:KHDWHDUV�2HQDQWKH� RHQDQWKH�� $� IORFN� RI� ������ 6QRZ�
*HHVH�$QVHU�FDHUXOHVFHQV�VWD\HG�QHDU�6Y\DWR\�1RV�&DSH�
IURP����$XJXVW�WR���6HSWHPEHU��

3�$�1LNROVN\�
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����'MXNDJLUVNRH�/DNH��³.\WDO\N´�UHVHUYH��,QGLJLUND�
5LYHU�EDVLQ��5XVVLD�������¶1��������¶(��

6SULQJ� ZDV� HDUO\� DQG� ZDUP�� 7KH� ILUVW� %HDQ� *HHVH� DS�
SHDUHG� QHDU� &KRNXUGDNK� RQ� �� 0D\�� 7KH� ZHDWKHU� GHWH�
ULRUDWHG� GXULQJ� ��� 0D\� WR� �� -XQH�� ZKHQ� WHPSHUDWXUHV�
GURSSHG� WR� ����&�DQG� WKHUH�ZHUH� VQRZVWRUPV��2QFH� WKH�
ZHDWKHU� ZDUPHG�� E\� �� -XQH�� ELUGV� VWDUWHG� WR� DUULYH� HQ�
PDVVH�����VSHFLHV�UHFRUGHG���7KH�SHDN�RI�PLJUDWLRQ�ZDV�
UHDFKHG� RQ� ���� -XQH�� ZKHQ� QXPHURXV� 6WHOOHU¶V� (LGHUV�
ZHUH� SDVVLQJ� DQG� ZDGHUV� PLJUDWHG� LQ� IORFNV� RI� ������
ELUGV��$PRQJ�LGHQWLILHG�ZDGHUV������ZHUH�5HG�3KDODUR�
SHV�� 'RWWHUHOV�� &XUOHZ� 6DQGSLSHUV� DQG� 6KDUS�WDLOHG�
6DQGSLSHUV� ZHUH� VHHQ� RQO\� RQ� PLJUDWLRQ�� 6QRZ� PHOWHG�
FRPSOHWHO\�E\����-XQH��

/HPPLQJ� DQG�YROH� QXPEHUV�ZHUH�YHU\�KLJK��$OO� NQRZQ�
GHQV�RI�$UFWLF�)R[HV�ZHUH�RFFXSLHG�� DQG�SXSV�ZHUH� UH�
FRUGHG� IURP� PLG�-XO\� RQZDUGV�� 6WRDWV� ZHUH� DEXQGDQW��
5RXJK�OHJJHG�%X]]DUGV�VWDUWHG�QHVWLQJ�HDUO\��D�FOXWFK�RI�
�� HJJV�ZDV� IRXQG� RQ� ���0D\��%X]]DUGV�QRW� RQO\�RFFX�
SLHG� DOO� NQRZQ� QHVWV�� EXW� EXLOW� QHZ� RQHV�� DQG� DOO� FRP�
SOHWHG�FOXWFKHV�FRQWDLQHG���HJJV��)RU�WKH�ILUVW�WLPH�GXULQJ�
VHYHUDO�\HDUV�RI�UHFRUGV�6KRUW�HDUHG�2ZOV�$VLR�IODPPHXV�
DSSHDUHG�DQG�QHVWHG��

%UHHGLQJ�ZDGHU� VSHFLHV� IRU� WKH�DUHD� LQFOXGHG�*UH\�3OR�
YHU��3DFLILF�*ROGHQ�3ORYHU��5HG� DQG�5HG�QHFNHG�SKDOD�
URSHV�� 5XII�� 3HFWRUDO� 6DQGSLSHU�� 'XQOLQ�� 7HPPLQFN¶V�
6WLQW��%DU�WDLOHG�*RGZLW��/RQJ�ELOOHG�'RZLWFKHU�/LPQR�
GURPXV� VFRORSDFHXV�� 6SRWWHG�5HGVKDQN�7ULQJD�HU\WKUR�
SXV��&RPPRQ�6QLSH��-DFN�6QLSH��5HSURGXFWLRQ�ZDV�VXF�
FHVVIXO�LQ�DOO�ELUGV��

6�0�6OHSWVRY�

����&KXNRFK\�&DSH��<DNXWLD��5XVVLD�������¶1��
������¶(��

6HSWHPEHU������ZDV�ZDUP��DQG� VQRZ�FRYHU�GLG�QRW� HV�
WDEOLVK�E\�WKH�HQG�RI�WKH�PRQWK��DOWKRXJK�VQRZIDOOV�ZHUH�
IUHTXHQW��

$UFWLF� )R[HV� DQG� OHPPLQJV� ZHUH� QXPHURXV� DQG� YROHV�
ZHUH� FRPPRQ�� 5RXJK�OHJJHG� %X]]DUGV� ZHUH� DEXQGDQW�
DQG� WKHLU� FKLFNV� IOHGJHG�� 2ZOV� ZHUH� FRPPRQ�� EXW�
EUHHGLQJ�ZDV�QRW�FRQILUPHG��

'�*�)HGRURY�'DY\GRY�

����0H\Q\SLOJ\QVND\D�ODNH�ULYHU�V\VWHP��.RU\DN�+LJK�
ODQG��&KXNRWND��5XVVLD�������¶������¶1��������¶�
������¶(��

-XQH�DQG�-XO\�ZHUH�FKDUDFWHULVHG�E\�QHDUO\�FRPSOHWH�DE�
VHQFH�RI�SUHFLSLWDWLRQ��([WUHPH�ZHDWKHU�HYHQWV�ZHUH�QRW�
UHFRUGHG�IURP�-XQH�WR�1RYHPEHU��

6SULQJ�VWDUWHG�DW�WKH�QRUPDO�WLPH�IRU�WKH�DUHD��ZKLOH�LQ���
SUHYLRXV� \HDUV� ���������� LW� ZDV� GHOD\HG� E\� ����� GD\V��
)HHGLQJ� FRQGLWLRQV�ZHUH� IDYRXUDEOH�� MXGJLQJ�E\�DPRXQW�
RI�IDW�FDUULHG�E\�ELUGV�LQ�DXWXPQ��$UFWLF�)R[HV�ZHUH�UDUH��
1XPEHUV�RI�YROHV�LQFUHDVHG�VXEVWDQWLDOO\��ZKLFK�DOORZHG�
5RXJK�OHJJHG� %X]]DUGV� DQG� 3RPDULQH� 6NXDV� WR� UDLVH�
FKLFNV�� %LUG� EUHHGLQJ� FRQGLWLRQV� ZHUH� WKH� PRVW� ID�
YRXUDEOH� VLQFH� ������ DQG� UHSURGXFWLYH� VXFFHVV� RI� ELUGV�
�JHHVH�� GXFNV� DQG� ZDGHUV�� LQ� SDUWLFXODU�� ZDV� DW� D� KLJK�
OHYHO��+RZHYHU�� KXPDQ� LQIOXHQFH� RQ� VRPH� HDVLO\� DFFHV�
VLEOH� FRORQLHV� RI� JHHVH� DQG� &RPPRQ� (LGHUV� KDV� LQ�

FUHDVHG�GXULQJ�UHFHQW�\HDUV��DV�ORFDO�SHRSOH�SUDFWLFH�HJJ�
FROOHFWLRQ�IRU�VXEVLVWHQFH��

(�9�*ROXE�

����.DLQXSLOJHQ�/DJRRQ�DUHD��6(�RI�WKH�/RZHU�$QDG\U�
ORZODQG��5XVVLD�������¶1��������¶(��

6SULQJ� ZDV� HDUO\� DFFRUGLQJ� WR� UHSRUWV� RI� ORFDO� SHRSOH��
DQG� WKH�VXPPHU�ZDV�ZDUP�DQG�GU\��'HVSLWH�SDUWLFXODUO\�
KHDY\� UDLQ� RQ� ������ -XO\� DQG� RWKHU� SUHFLSLWDWLRQ��PDQ\�
PDUVKHV�DQG�VKDOORZ�ODNHV�ZHUH�IUHH�RI�ZDWHU�LQGLFDWLQJ�D�
GU\� VHDVRQ��+RZHYHU�� LQ� ODWH� -XO\� VQRZ�SDWFKHV� VWLOO� UH�
PDLQHG�ORFDOO\�RQ�VWHHS�KLOO�VORSHV�DQG�LQ�FORXJKV��

%RWK�URGHQW�DQG�SUHGDWRUV¶�QXPEHUV�ZHUH�ORZ�LQ�WKH�VH�
FRQG� KDOI� RI� -XO\�� $UFWLF� *URXQG�6TXLUUHOV� &LWHOOXV�
SDUU\L� ZHUH� EUHHGLQJ� LQ� VPDOO� QXPEHUV� HYHU\ZKHUH� RQ�
WKH� VSLWV�� VHSDUDWLQJ� WKH� ODJRRQ� IURP� WKH� VHD�� $� VLQJOH�
OHPPLQJ� ZDV� UHFRUGHG� GXULQJ� ��� GD\V� RI� REVHUYDWLRQV�
DQG� H[FXUVLRQV�� EXW� WKHLU�ZLQWHU� QHVWV�ZHUH� UDWKHU� FRP�
PRQ��

2QH�5HG� )R[� DQG�RQH�6WRDW�ZHUH� VHHQ�GXULQJ� D� ���GD\�
SHULRG��$PRQJ� DYLDQ�SUHGDWRUV��+HUULQJ�*XOOV�ZHUH�QX�
PHURXV�� DV� WKH\� QHVWHG� LQ� GHQVH� FRORQLHV� RQ� ODJRRQ� LV�
ODQGV�� DQG�$UFWLF� 6NXDV�ZHUH� FRPPRQ� DQG� EUHG��$�3H�
UHJULQH� )DOFRQ�ZDV� WDNLQJ� VPDOO�ZDGHUV� IURP�PLJUDWLQJ�
IORFNV�IHHGLQJ�RQ�WKH�PXGIODWV�RI�WKH�ODJRRQ��

$Q\� QHJDWLYH� LPSDFW� RI� WKH� GU\� VXPPHU� RQ� ELUG� UHSUR�
GXFWLRQ� ZDV� XQOLNHO\�� DV� XQGXODWLQJ� VSLW� UHOLHI� DOORZHG�
ELUGV�WR�ILQG�VXLWDEOH�KDELWDWV��7KH�SUHVHQFH�RI�EURRGV�RI�
6DQGKLOO� &UDQHV�� JHHVH�� GXFNV�� ZDGHUV� DQG� RWKHU� ELUGV�
LQGLFDWHG� TXLWH� VXFFHVVIXO� QHVWLQJ�� *RRG� UHSURGXFWLYH�
SHUIRUPDQFH� ZDV� DOVR� FRQILUPHG� E\� WKH� UHODWLYHO\� KLJK�
GHQVLW\� RI� *UH\� 3ORYHUV� ZLWK� EURRGV� RU� QHDUO\�KDWFKHG�
FOXWFKHV��ZKLFK�RQO\�KDSSHQV�LQ�VHDVRQV�RI�ORZ�SUHVVXUH�
E\�WHUUHVWULDO�SUHGDWRUV��

3�6�7RPNRYLFK��(�*�/DSSR��(�(�6\URHFKNRYVNL��-U��

����6RXWKHUQ�FRDVW�RI�&KXNRWND��$QDG\U�(VWXDU\��5XVVLD�
������¶������1��������¶�������(��

6SULQJ� ZDV� HDUO\� DV� D� UHVXOW� RI� ORZ� VQRZ� DFFXPXODWLRQ�
GXULQJ� WKH�ZLQWHU�� 6QRZ�KDG�PHOWHG�E\� WKH� HQG�RI�0D\�
RQ�SODQHV��ZKLOVW�LFH�RQ�WKH�XSSHU�UHDFKHV�RI�ULYHUV�VWDUW�
HG� WR� WKDZ�E\� WKH�HQG�RI� WKH� ILUVW�ZHHN�RI�-XQH��DQG�RQ�
WKH�ORZHU�UHDFKHV�E\����-XQH��7KH�VXPPHU�ZDV�ZDUP�DQG�
GU\�� FDXVLQJ� VRPH�PDUVKHV� DQG� VKDOORZ�ZDWHU�ERGLHV� WR�
GU\�RXW��

6LEHULDQ� DQG� &ROODUHG� OHPPLQJV� DQG� YROHV� KDG� SDWFK\�
GLVWULEXWLRQV� WKURXJKRXW� WKH� VWXG\� DUHD�� MXGJLQJ� E\� UH�
FRUGV� RI� OLYH� DQG� GHDG� DQLPDOV� DQG�ZLQWHU� QHVWV��1XP�
EHUV�YDULHG�EHWZHHQ�ORZ�DQG�DYHUDJH��DV�WKH\�ZHUH�UDUHO\�
VHHQ�RQ�H[FXUVLRQV�E\�REVHUYHUV��EXW�UHJXODUO\�IRXQG�E\�D�
GRJ��/HPPLQJV�ZHUH�FRPPRQ� ORFDOO\�� DQG� UDUH� LQ�RWKHU�
SODFHV�� RQ���� -XO\� ���ZLQWHU�QHVWV�ZHUH�FRXQWHG�RQ�D���
NP� WUDQVHFW� RQ� WKH� QRUWKHUQ� VSLW� RI� 7\PQD� /DJRRQ�� $W�
WKH� VDPH� SODFH� �� URGHQWV�� LQFOXGLQJ� RQH� 6LEHULDQ�
/HPPLQJ�� �� DGXOW� &ROODUHG� /HPPLQJV� DQG� RQH� 5RRW�
9ROH�� ZHUH� WUDQVSRUWHG� E\� 5HG� )R[� DQG� WKHQ� GURSSHG��
9ROHV� SUHGRPLQDWHG� QHDU� $QDG\U� FLW\� ������¶1��
������¶(���6LEHULDQ�/HPPLQJV�DW� WKH�PRXWK�RI�WKH�9WR�
UD\D� 5LYHU�� DQG� &ROODUHG� /HPPLQJV� QHDU� PRXWK� RI� WKH�
1LNLWLNKD�5LYHU��
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$UFWLF�DQG�5HG� IR[HV��6WRDWV��:ROYHV�DQG�%URZQ�%HDUV�
8UVXV�DUFWRV�ZHUH�SUHVHQW�LQ�UHODWLYHO\�ORZ�QXPEHUV��EXW�
IR[HV�FHUWDLQO\�EUHG��%UHHGLQJ�ZDV�FRQILUPHG�IRU�/RQJ�
WDLOHG� DQG� $UFWLF� VNXDV�� *ODXFRXV� DQG� +HUULQJ� JXOOV�
�QXPEHUV� RI� WKH� ODWWHU� VSHFLHV� DUH� JURZLQJ� VWHDGLO\� DF�
FRUGLQJ� WR� UHSRUWV� E\� ORFDO� SHRSOH���5RXJK�OHJJHG�%X]�
]DUGV�� IDOFRQV� DQG� 6KRUW�HDUHG� 2ZOV� QHVWHG� LQ� VPDOO�
QXPEHUV�LQ�WKH�KLOO\�YLFLQLW\�RI�$QDG\U�FLW\��$FFRUGLQJ�WR�
REVHUYDWLRQV� LQ� WKH�DUHD�RI� WKH�9WRUD\D�5LYHU� ������¶1��
������¶(��LQ�-XQH��FOXWFK�SUHGDWLRQ�ZDV�UDUH�DQG�PDLQO\�
IURP� DYLDQ� SUHGDWRUV�� 7KH� FRORQ\� RI� %UHQW� *HHVH� RQ�
.RVD� 6WUHOD� ,VODQG� DW� WKH� VRXWK� RI� WKH� HVWXDU\� KDG� QR�
ELUGV��PRVW� OLNHO\�DV�D�UHVXOW�RI�UHJXODU�YLVLWV�RI�EHDUV�WR�
WKH�LVODQG��1HVWLQJ�RI�JXOOV�LQ�WKH�9WRUD\D�5LYHU�DUHD�ZDV�
VXFFHVVIXO�� ZKLOH� +HUULQJ� *XOO� QHVWV� QHDU� WKH� PRXWK� RI�
WKH�1LNLWLNKD�5LYHU� ������¶1��������¶(��ZHUH�HPSW\�LQ�
HDUO\�-XO\���FDXVH�XQNQRZQ��*HQHUDOO\��ELUG�UHSURGXFWLRQ�
ZDV� VXFFHVVIXO� DV� LQGLFDWHG� E\� QHVWV�� EURRGV� DQG�
IOHGJOLQJV� RI� 6DQGKLOO� &UDQHV� *UXV� FDQDGHQVLV�� JHHVH��
GXFNV��ZDGHUV��DQG�HYHQ�XQFRPPRQ�SDVVHULQHV��

3�6�7RPNRYLFK��(�*�/DSSR��(�(�6\URHFKNRYVNL��-U���

����1RUWKHUQ�VKRUH�RI�$QDG\U�HVWXDU\��&KXNRWND��5XVVLD�
������¶������¶1��������¶�������¶(��

7KH�VXPPHU�ZDV�HDUO\��ZDUP�DQG�YHU\�GU\��,Q�WKH�VWDUW�RI�
QHVWLQJ� SHULRG� ZHDWKHU� ZDV� IDYRXUDEOH�� DQG� UHODWLYHO\�
KLJK� GHQVLWLHV� RI� WHUULWRULDO� SDLUV� RI�PDQ\�ZDGHUV� �*UH\�
3ORYHU�� 7XUQVWRQH��'XQOLQ��� JXOOV� DQG� WHUQV� �FRORQLHV� RI�
$UFWLF�7HUQ� DQG�6DELQH¶V�*XOO�;HPD�VDELQL�� DQG�ZDWHU�
IRZO� �(LGHU��%UHQW��(PSHURU�$QVHU�FDQDJLFXV� DQG�%HDQ�
JHHVH��ZHUH� UHFRUGHG��+RZHYHU�� SUHGDWLRQ�SUHVVXUH�ZDV�
UHODWLYHO\�KLJK��ZKLFK�OHG�WR�WKH�GHVWUXFWLRQ�RI�JRRVH�DQG�
HLGHU� QHVWV� E\� ODUJH� JXOOV�� SUHGDWLRQ� E\� 5HG� )R[HV� LQ�
FRORQLHV� RI� JXOOV�� DQG� WKH� GLVDSSHDUDQFH� RI� FOXWFKHV� RI�
*UH\� 3ORYHUV� DQG� 7XUQVWRQHV�� +HQFH�� WKH� UHSURGXFWLYH�
VXFFHVV� RI� ZDGHUV� DQG� ZDWHUIRZO� FDQ� EH� HYDOXDWHG� DV�
DYHUDJH� LQ� JHQHUDO�� 'LVWXUEDQFH� DQG� KXQWLQJ� KDYH� VHD�
VRQDO�HIIHFW�RQ�WKH�UHSURGXFWLRQ�RI�ODUJH�ELUG�VSHFLHV��

(�*�/DSSR��(�(�6\URHFKNRYVNL��-U��

����6RXWKHUQ�HGJH�RI�=RORWR\�.KUHEHW��&KXNRWND��5XVVLD�
������¶������¶1��������¶�������¶(��

6QRZ�FRYHU�UHGXFHG�WR�����E\���-XQH��DQG�PHOWHG�FRP�
SOHWHO\�E\�DURXQG����-XQH��7KH�VXPPHU�ZDV�HDUO\��ZDUP�
DQG�YHU\�GU\��([WUHPH�ZHDWKHU�HYHQWV�ZHUH�QRW�UHFRUGHG��
7KH�ZHDWKHU� FRQGLWLRQV� DW� WKH� VWDUW� RI� VXPPHU�ZHUH� ID�
YRXUDEOH�IRU�ELUG�UHSURGXFWLRQ��

/HPPLQJV�ZHUH�SUHVHQW�LQ�DYHUDJH�QXPEHUV�ORFDOO\�LQ�WKH�
IRRWKLOOV� DQG� $UFWLF� )R[HV� ZHUH� FRPPRQ��:H� IRXQG� ��
QHVWV�RI�5RXJK�OHJJHG�%X]]DUGV����QHVWV�RI�6QRZ\�2ZOV�
ZLWK� ���� HJJV� RU� FKLFNV�� WKH� RQO\� VXUYH\HG� DUHD� LQ�
&KXNRWND� ZLWK� EUHHGLQJ� 6QRZ\�2ZOV�� 6NXDV�� LQFOXGLQJ�
3RPDULQH�� QHVWHG� DV� ZHOO�� 7KH� SUHVVXUH� RI� KXQWLQJ� LV�
VHDVRQDO�� 1HVWLQJ� VXFFHVV� RI� JHHVH�� ZDGHUV�� JXOOV� DQG�
6DQGKLOO�&UDQH�ZDV�HYDOXDWHG�DV�KLJK��

(�*�/DSSR��(�(�6\URHFKNRYVNL��-U��

����0\V�6KPLGWD�VHWWOHPHQW��&KXNRWND��5XVVLD�������¶1��
������¶:��

+LJK�QXPEHUV�RI�6QRZ\�2ZO�EURRGV�ZHUH�ORFDWHG�LQ�WKH�
YLFLQLW\� RI�0\V� 6KPLGWD� �����SHU� ���NP�GLVWDQFH�� LQGL�
FDWLQJ�WKH�SUHVHQFH�RI�KLJK�OHPPLQJ�QXPEHUV�WKHUH��

,�(�0HQ\XVKLQD�

����7XQGURYD\D�5LYHU�YDOOH\��:UDQJHO�,VODQG��5XVVLD�
������¶1��������¶:��

6QRZ�FRYHU�RI�DERXW�����UHPDLQHG�XQWLO���-XQH��VR�RQO\�
DERXW� ������ 6QRZ� *HHVH� VHWWOHG� LQ� WKH� FRORQ\�� :DUP�
VSULQJ� ZHDWKHU� VWDUWHG� RQ� �� -XQH� DQG� FRQWLQXHG� IRU� ��
GD\V��EXW� WKLV�ZDV� VXIILFLHQW� IRU�����RI� WKH�FRORQ\�DUHD�
WR� EHFRPH� VQRZ�IUHH�� DQG� IRU� ������� JHHVH� WR� VWDUW�
QHVWLQJ�� 6QRZVWRUPV� IURP� ����� -XQH� DUUHVWHG� IXUWKHU�
QHVWLQJ�DWWHPSWV��7KH�ZHDWKHU�ZDV�IDYRXUDEOH�LQ�WKH�ILUVW�
KDOI� RI� WKH� EURRG�UHDULQJ� SHULRG�� EXW� IURP���� -XO\�XQWLO�
WKH�GHSDUWXUH�RI�MXYHQLOHV�IURP�WKH�LVODQG�LQ�ODWH�$XJXVW��
VQRZVWRUPV�DQG�VXE�]HUR�WHPSHUDWXUHV�ZHUH�UHJXODU��

2XU� H[SHFWDWLRQV� RI� SHDN� OHPPLQJ� QXPEHUV� ZHUH� QRW�
UHDOLVHG�� SRVVLEO\� GXH� WR� WKH� FROG�ZLQWHU�� ZLWK� OLWWOH� DF�
FXPXODWHG� VQRZ�� DGYHUVHO\� DIIHFWLQJ� XQGHU�VQRZ� UHSUR�
GXFWLRQ�RI�OHPPLQJV��/HPPLQJ�QXPEHUV�ZHUH�ORZHU�WKDQ�
DYHUDJH� LQ� WKH� 6QRZ�*RRVH� FRORQ\� DUHD� DQG� ORZ� LQ� WKH�
QRUWKHUQ�SDUWV�RI� WKH� LVODQG��&RQGLWLRQV� IRU� OHPPLQJV� LQ�
ZLQWHU� DUH� GLIIHUHQW� WKHUH� IURP� WKH� FHQWUDO� SDUW� RI� WKH�
LVODQG�� ZKHUH� VQRZ� LV� DOZD\V� SUHVHQW� LQ� VXIILFLHQW�
TXDQWLWLHV��

$UFWLF�)R[�QXPEHUV�LQ�YLFLQLW\�RI�WKH�JRRVH�FRORQ\�ZHUH�
EHORZ�WKH�DYHUDJH��DQG�UHSURGXFWLRQ�ZDV�GHWHFWHG�LQ�RQO\�
�� GHQV�� )R[� DFWLYLWLHV� LQ� WKH� FRORQ\�ZHUH� UHFRUGHG� LQ� D�
UHVWULFWHG�DUHD�� DQG�RQO\�GXULQJ� WKH� ILUVW�GD\V�RI�QHVWLQJ�
ZKHQ�VROLWDU\�QHVWV�ZHUH�SUHVHQW��'XULQJ�LQFXEDWLRQ��IR[�
UHFRUGV� LQ� WKH� FRORQ\� ZHUH� UDUH�� QRQH� ZRXOG� DSSHDU�
GXULQJ�VHYHUDO�KRXUV�RI�REVHUYDWLRQV��ZKLOH�LQ������XS�WR�
��� GLIIHUHQW� DQLPDOV� FRXOG� KDYH� EHHQ� UHFRUGHG� GXULQJ�
VDPH�WLPH��$V�SUHYLRXVO\��:ROYHULQHV�*XOR�JXOR�SUH\HG�
XSRQ�JRRVH�QHVWV��DQG�ERGLHV�RI�DGXOW�ELUGV�ZHUH�IRXQG�LQ�
WZR�IRRG�FDFKHV�RI�WKLV�DQLPDO��:ROYHV�DSSHDUHG�RQ�WKH�
LVODQG�DJDLQ��EXW�WKH\�ZHUH�QRW�UHFRUGHG�LQ�WKH�YLFLQLW\�RI�
WKH� FRORQ\�� )URP� WKH� VWDUW� RI� FRORQ\� IRUPDWLRQ� WR�
GHSDUWXUH� RI� EURRGV�� WKH�JRRVH�FRORQ\�ZDV� LQKDELWHG�E\�
������ *ODXFRXV� *XOOV�� ZKLFK� LV� VOLJKWO\� PRUH� WKDQ�
DYHUDJH��

0HDQ�FOXWFK�VL]H�LQ�6QRZ�*HHVH�ZDV������������Q ������
ZKLFK� LV� ORZHU� WKDQ� LQ� VHDVRQV� ZLWK� RSWLPDO� VSULQJ�
FRQGLWLRQV�� 7KH� VSULQJ� SRSXODWLRQ� ZDV� HVWLPDWHG� WR� EH�
������� ELUGV��ZLWK� �������QHVWV� LQ� WKH�PDLQ� FRORQ\� DQG�
QHVWLQJ� VXFFHVV� RI� ����� WKH� ODWWHU� FRUUHVSRQGLQJ� WR� D�
JRRG�VHDVRQ��'HDWK�RI�ELUGV�IURP�GLVHDVHV�ZDV�UHFRUGHG�
RQ� WKH� FRORQ\� LQ� ������ $ERXW� ������� JRVOLQJV� OHIW� WKH�
FRORQ\��EXW�UHSURGXFWLYH�VXFFHVV�GHFUHDVHG�GXH�WR�DGYHU�
VH� ZHDWKHU� LQ� ODWH� -XO\�� ZKHQ� WKH� JURZWK� RI� PDQ\� JRV�
OLQJV��LQ�SDUWLFXODU�IURP�ODWH�EURRGV��ZDV�VXSSUHVVHG��DQG�
WKH\� WRRN� ORQJHU� WR� IOHGJH��$FFRUGLQJ�WR�RXU�HYDOXDWLRQ��
WKH�SURSRUWLRQ�RI�MXYHQLOH�ELUGV�RQ�WKH�ZLQWHULQJ�JURXQGV�
VKRXOG�EH���������

9�9�%DUDQ\XN�

6HH�DOVR��%DUDQ\XN��9�9��������:HDWKHU�VXUSULVHV�DQG�
EUHHGLQJ�RI�WKH�6QRZ�*HHVH�RQ�:UDQJHO�,VODQG�LQ�
������&DVDUND��1R��������������0RVFRZ��,Q�5XVVLDQ��
(QJOLVK�VXPPDU\��
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����1HL]YHVWQD\D�5LYHU��:UDQJHO�,VODQG��5XVVLD�
������¶1��������¶:��

6QRZPHOW�ZDV�ODWH��EXW�WKH�VWDUW�RI�WKH�VXPPHU�ZDV�ZDUP�
DQG�GU\��,Q�ODWH�-XO\��D�SURORQJHG�VQRZVWRUP�ZLWK�QRUWK�
ZHVW� ZLQGV� RFFXUUHG�� 7KH� WHPSHUDWXUH� ZDV� IUHH]LQJ��
VQRZ� FRPSOHWHO\� FRYHUHG� WKH� WXQGUD� VXUIDFH�� DQG� LFH�
VWDUWHG� WR� IRUP� QHDU� ULYHU� EDQNV�� 7KLV� UHVXOWHG� LQ� WKH�
GHDWK�RI�PRVW�FKLFNV�DQG�PDVV�GHSDUWXUH�RI�DGXOW�ZDGHUV�
DQG�SDVVHULQHV��

/HPPLQJ�QXPEHUV�ZHUH� DYHUDJH� DQG� LQFUHDVLQJ��6QRZ\�
2ZO� QXPEHUV� ZHUH� ORZ�� DQG� DERXW� ���� RI� $UFWLF� )R[�
GHQV�ZHUH�RFFXSLHG��,Q�D�SHUPDQHQW�VWXG\�DUHD�RI����NP

�

�
WKH� GHQVLW\� RI� $UFWLF� )R[HV� ZDV� ����� SDLUV�NP

�

�� ZKLOH�
ELUGV� RFFXUUHG� DW� WKH� IROORZLQJ� GHQVLWLHV� �LQ� QHVWV�NP

�

���
6QRZ\� 2ZO� �� ������ 3RPDULQH� 6NXD� �� ������ /RQJ�WDLOHG�
6NXD� �� ������ 3UHGDWLRQ� SUHVVXUH� RQ� WXQGUD� ELUGV� ZDV�
VLJQLILFDQW��LQ�SDUWLFXODU�GXULQJ�WKH�-XO\�VQRZVWRUP��DIWHU�
ZKLFK� �� UHPDLQV� RI� ZDGHUV� DQG� SDVVHULQHV� ZHUH� IRXQG�
DORQJ�D�WUDQVHFW�RI�����NP��7KH�PDMRULW\�RI�ZDGHU�EURRGV�
DQG�PDQ\�6QRZ�%XQWLQJV�GLHG�� DV� D� UHVXOW�RI� VWDUYDWLRQ�
DQG�SUHGDWLRQ��GXULQJ�WKH�VQRZVWRUP��

,�(�0HQ\XVKLQD�

����,RQ\�/DNH�DUHD��&KXNRWVN\�3HQLQVXOD��5XVVLD�
������¶1��������¶:��

&RPPXQLFDWLRQV� ZLWK� ORFDO� SHRSOH� LQGLFDWHG� WKDW� OHP�
PLQJV� ZHUH� XQXVXDOO\� DEXQGDQW�� 6L[� QHVWV� RI� 6QRZ\�
2ZOV�ZHUH�GLVFRYHUHG�LQ�WKH�DUHD��6HYHUDO�SDLUV�RI�%HDQ�
*RRVH�ZHUH�EUHHGLQJ�WKHUH�DV�ZHOO��

'�9�.DUHOLQ�

����0HFKLJPHQVND\D�*XOI��&KXNRWVN\�3HQLQVXOD��5XVVLD�
������¶�������¶�1��������¶�������¶:��

2Q�WKH�GDWH�RI�RXU�DUULYDO�RQ����-XQH�WKHUH�ZDV�VWLOO�VQRZ�
FRYHU� �IODW� DUHD�� RI� DERXW� �����)URP�������-XQH�ZDV�D�
UDLQ\� SHULRG� ZLWK� VWURQJ� ZLQGV� DQG� ORZHU� DLU� WHP�
SHUDWXUHV��DERXW������&��WKDQ�GXULQJ�WKH�GD\V�EHIRUH�DQG�
DIWHU�WKLV�WLPH��%XW�,�JXHVV�WKLV�LV�QRW�DQ�XQXVXDO�HYHQW�LQ�
WKLV� UHJLRQ�DQG�PD\�KDYH�KDG�RQO\�D�VOLJKW� LQIOXHQFH�RQ�
EUHHGLQJ� VXFFHVV�� $FFRUGLQJ� WR� LQIRUPDWLRQ� IURP� WKH�
ORFDO� SHRSOH�� WKH� VHDVRQ�ZDV� REYLRXVO\� ODWH� LQ� WHUPV� RI�
WKH�LFH�EUHDNLQJ�XS�RQ�WKH�0HFKLJPHQVN\�%D\�DQG�*XOI��
0RUH� LPSRUWDQWO\� IRU� WKH� LQODQG� EUHHGLQJ� ELUGV�� WKH�
ZHDWKHU� FRQGLWLRQV� RQ� WKH� WXQGUD� ZHUH� SUREDEO\� QRW�
HVSHFLDOO\�³ZDUP´�RU�³FROG´��³GU\´�RU�³UDLQ\´��MXVW�PRUH�
RU� OHVV� QRUPDO� IRU� WKH� UHJLRQ�� $Q� XQXVXDOO\� GU\�� ZDUP�
VXPPHU�ZDV�UHSRUWHG�IURP�WKH�UHJLRQ�DURXQG�$QDG\U�DQG�
VRXWKZDUGV�� EXW� ZH� FRXOG� QRW� FRQILUP� ZKDW� FRQGLWLRQV�
SUHYDLOHG�RQ�WKH�0HFKLJPHQVND\D�*XOI��

/HPPLQJV�DQG�YROHV�ZHUH�VHHQ�RQO\�UDUHO\�DOWKRXJK�ROG�
QHVWV� FRXOG� EH� IRXQG�PRUH� IUHTXHQWO\�� 7KHLU� DEXQGDQFH�
ZDV�DSSDUHQWO\�DW�D�ORZ�OHYHO��

7KHUH� LV� QR� LQIRUPDWLRQ� DYDLODEOH� DERXW� \HDU�WR�\HDU�
FKDQJHV� LQ� ELUG� QXPEHUV�� 1RW� D� VLQJOH� 6QRZ\�2ZO� KDV�
EHHQ�REVHUYHG��1HYHUWKHOHVV� IR[HV�ZHUH�TXLWH�DEXQGDQW��
$UFWLF�DQG�5HG�IR[HV� LQKDELW� WKH�VDPH�UDQJH�RI�KDELWDWV�
DQG�WKHLU�GHQV�FRXOG�EH�IRXQG�MXVW���NP�DZD\�IURP�HDFK�
RWKHU��%UHHGLQJ�VXFFHVV�RI�$UFWLF�)R[HV�ZDV�VXUSULVLQJO\�
KLJK�� IDPLOLHV�ZLWK� �� DQG� �� \RXQJ�ZHUH� UHFRUGHG��7KH\�
ZHUH� FDWFKLQJ� OHPPLQJV� DQG� YROHV� DV� VKRZQ� E\� WKH� UH�
PDLQV�RI�WKHVH�URGHQWV�DW�WKHLU�GHQV��%XW�JLYHQ�WKH�RYHUDOO�

ORZ� DEXQGDQFH� RI� WKLV� SUH\� WKH\� VXUHO\� GHWHUPLQHG� WKH�
EUHHGLQJ�VXFFHVV�RI�ELUGV��DW�OHDVW�WR�VRPH�H[WHQW��$YLDQ�
SUHGDWRUV�OLNH�$UFWLF�DQG�/RQJ�WDLOHG�VNXDV�DIIHFWHG�ELUG�
EUHHGLQJ�VXFFHVV�WRR��DV�ERWK�EUHG�LQ�WKH�DUHD��
$ELRWLF�FRQGLWLRQV�ZHUH�PRUH�RU�OHVV�IDYRXUDEOH��+XQWLQJ�
DFWLYLWLHV� KDYH� DQ� LPSRUWDQW� LQIOXHQFH�RQ� WKH�DEXQGDQFH�
RI� ORFDO� ZDWHUIRZO�� HVSHFLDOO\� JHHVH�� DW� OHDVW� LQ� WKH�
YLFLQLW\� �RI�XS� WR�����NP��RI� WKH�SHUPDQHQW�KXPDQ�VHW�
WOHPHQWV��6XEVLVWHQFH�KXQWLQJ�LV�FXUUHQWO\�DOORZHG�IRU�WKH�
ORFDO� &KXNFKL� DOO� \HDU� URXQG�� EXW� DOO� KXQWHUV� WDNH�
DGYDQWDJH�RI�WKLV�SULYLOHJH��

*�(LFKKRUQ�

����/DYUHQWLD�VHWWOHPHQW��&KXNRWVN\�3HQLQVXOD��5XVVLD�
������¶1��������¶:��

6SULQJ�ZDV� ODWH� LQ� WKH�YLFLQLW\�RI�/DYUHQWLD��IRU� WKH�ILIWK�
\HDU� LQ� D� URZ�� $YHUDJH� WHPSHUDWXUHV� LQ� -XO\� ������&���
$XJXVW�������&��DQG�6HSWHPEHU�������&��ZHUH�EHORZ�WKH�
ORQJ�WHUP� DYHUDJH�� 7KH� VQRZ�IUHH� SHULRG� ZDV� �� ZHHNV�
VKRUWHU�WKDQ�DYHUDJH��KRZHYHU��LQ�FRQWUDVW�WR�SUHYLRXV�GU\�
VHDVRQV��WKH�WRWDO�DPRXQW�DQG�GLVWULEXWLRQ�RI�SUHFLSLWDWLRQ�
IRU� -XO\�2FWREHU� GLG�QRW�GLIIHU� IURP� WKH�DYHUDJH��$V�QR�
VXPPHU� IURVWV�� VQRZIDOOV�� SURORQJHG� SHULRGV� RI� UDLQ� RU�
VWRUPV� ZHUH� UHFRUGHG�� ZHDWKHU� FRQGLWLRQV� ZHUH�
FRQVLGHUHG�IDYRXUDEOH�IRU�PRVW�WXQGUD�ELUGV��

/HPPLQJV�ZHUH�FRPPRQ�DURXQG�/DYUHQWLD��DOWKRXJK�QRW�
DV�DEXQGDQW�DV�LQODQG��LQ�WKH�,RQ\�/DNH�DUHD��DFFRUGLQJ�WR�
ORFDO� SHRSOH� UHSRUWV�� 0DVV� GLVSHUVLRQ� RI� MXYHQLOHV� DQG�
WKHLU�EXUURZLQJ�DFWLYLWLHV�RFFXUUHG� LQ� WKH�VHFRQG�KDOI�RI�
$XJXVW�� ZKHQ� ����� DQLPDOV� SHU� �� NP� WUDQVHFWV� ZHUH�
UHFRUGHG�� $UFWLF� *URXQG�6TXLUUHOV� ZHUH� FRPPRQ�
HYHU\ZKHUH�� EXW� LQKDELWHG� FRORQLHV� ZHUH� SDUWLFXODUO\�
IUHTXHQW� QHDU� VHWWOHPHQWV�� URDGV� DQG� EDQNV�� 1RUWKHUQ�
3LNDV�2FKRWRQD�K\SHUERUHD�ZHUH�FRPPRQ�RQ�WKH�URFNV��

$UFWLF� DQG�5HG� IR[HV�EHFDPH�PRUH� FRPPRQ�GXH� WR� WKH�
LQFUHDVHG� DEXQGDQFH�RI� OHPPLQJV�� DOVR�3RPDULQH�6NXDV�
ZHUH� UHFRUGHG�� 3HUHJULQH� )DOFRQV� ZHUH� VHHQ� UDUHO\�� EXW�
RQ� D� UHJXODU� EDVLV� ������ELUGV�NP

�

���5RXJK�OHJJHG�%X]�
]DUG�DQG�*\UIDOFRQ�ZHUH�DOVR�UDUH��DQG�WKHLU�VWDWXV�LQ�WKH�
DUHD� UHPDLQHG� XQFHUWDLQ�� %RWK� EUHHGLQJ� /RQJ�WDLOHG�
6NXDV� ��� ELUG� SHU� �� NP

�

�� DQG� 5DYHQV� ������ SDLU� SHU�
��NP

�

�� ZHUH� FRPPRQ�� *ODXFRXV� *XOOV� ZHUH� DEXQGDQW�
DORQJ�WKH�VKRUHOLQH��QHDU�VHDELUG�FRORQLHV�DQG�VHWWOHPHQWV�
�����ELUGV�NP���ZLWK�D�UDWLR�RI�MXYHQLOHV�WR�DGXOWV�RI�������
+HUULQJ�*XOOV�ZHUH�OHVV�FRPPRQ������ELUGV�NP���

6DQGKLOO�&UDQHV�ZHUH�DEXQGDQW�������SDLU�SHU���NP
�

��ZLWK�
MXYHQLOHV� EHFRPLQJ� FRPPRQ� LQ�$XJXVW��0DVV�PLJUDWLRQ�
RI� FUDQHV� DFURVV� WKH� /DYUHQWLD� %D\� VWDUWHG� HDUOLHU� WKDQ�
QRUPDO�� RQ� ���$XJXVW�� DQG� FRQWLQXHG� WR� ��� 6HSWHPEHU��
WKH�SULQFLSDO�GLUHFWLRQ�EHLQJ�WR�WKH�QRUWK�QRUWK�HDVW��

3DFLILF� *ROGHQ� 3ORYHUV� ZHUH� FRPPRQ� DPRQJ� EUHHGLQJ�
ZDGHUV�RQ�WKH�WXQGUD�SODLQ������SDLUV�SHU���NP

�

���5LQJHG�
3ORYHUV�LQKDELWHG�IORRGSODLQV�DQG�JUDYHO�IODWV�RI�VWUHDPV�
����� ELUG�NP��� 5HG�QHFNHG� 3KDODURSHV� RFFXSLHG� ODNH�
VKRUHV� ����� ELUG�NP��� DQG� 'XQOLQV� ZHUH� SUHVHQW� RQ� ZHW�
VHGJH�WXQGUD��:DGHU�EURRGV�ZHUH�UDUH�LQ�$XJXVW��'XQOLQV�
ZHUH� WKH�GRPLQDQW�VSHFLHV�DPRQJ�ZDGHUV�RQ�WXQGUD�DQG�
FRDVWV� GXULQJ� PLJUDWLRQ� EHWZHHQ� �� $XJXVW� DQG� ���
6HSWHPEHU��ZLWK�KXQGUHGV�SDVVLQJ�GDLO\�GXULQJ� WKH�SHDN�
SHULRG�� :HVWHUQ� 6DQGSLSHUV� &DOLGULV� PDXUL� ������
$XJXVW�� ZLWK� ������ ELUGV� VHHQ� GDLO\� RQ� SHDN��� 3HFWRUDO�
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6DQGSLSHUV� �IURP� ��� $XJXVW� WKURXJK� 6HSWHPEHU�� ������
ELUGV�GDLO\�RQ�SHDN���DQG�/RQJ�ELOOHG�'RZLWFKHUV��GXULQJ�
���$XJXVW� WR� ���6HSWHPEHU��������ELUGV�GDLO\�RQ�SHDN��
ZHUH�FRPPRQ�GXULQJ�PLJUDWLRQ��5DUH�PLJUDQWV� LQFOXGHG�
5HG�QHFNHG�3KDODURSH����UHFRUGV�RI�����MXYHQLOHV���

$GXOW�&RPPRQ�(LGHUV��WRJHWKHU�ZLWK�EURRGV��ZHUH�FRP�
PRQ� RQ� WKH� VHD� LQ� $XJXVW� ��� ELUGV�NP��� /DJRRQV� DQG�
FRDVWDO�ODNHV�QHDU�/DYUHQWLD�DQG�/RULQR�VHWWOHPHQWV�IURP�
ODWH�-XO\�WR�$XJXVW�ZHUH�XVHG�E\�DJJUHJDWLRQV�RI���������
3LQWDLOV��DV�ZHOO�DV�E\�PRXOWLQJ�&RPPRQ�DQG�6SHFWDFOHG�
6RPDWHULD� ILVFKHUL� HLGHUV�� /RQJ�WDLOHG� DQG� +DUOHTXLQ�
GXFNV� +LVWULRQLFXV� KLVWULRQLFXV�� DQG� *UHDWHU� 6FDXSV�
$\WK\D� PDULOD� �WHQV� RI� ELUGV��� %UXQQLFK¶V� *XLOOHPRWV�
8ULD�ORPYLD�ZHUH�VHHQ�RQ�WKH�VHD��FORVH�WR�WKH�VKRUH��DQG�
RQ� ODJRRQV�� 7KH� GHQVLW\� RI� 3HODJLF� &RUPRUDQWV�
3KDODFURFRUD[� SHODJLFXV� ZDV� ���� ELUG�NP� LQ� PLG�
$XJXVW�� DQG�RI�%ODFN�*XLOOHPRWV�ZDV�����ELUG�NP��:LO�
ORZ�*URXVH�EURRGV�RI������ELUGV�ZHUH�QRW�XQFRPPRQ�LQ�
LQODQG�VFUXE�WXQGUD�LQ�PLG�$XJXVW����EURRG�SHU���NP

�

���

%UHHGLQJ� SDVVHULQHV� ZHUH� GRPLQDWHG� E\� /DSODQG� %XQ�
WLQJV� ZLWK� SRVW�EUHHGLQJ� GHQVLW\� RI� ��� ELUGV�NP�� ZKLOH�
<HOORZ� :DJWDLOV� 0RWDFLOOD� IODYD�� 6QRZ� %XQWLQJV��
:KHDWHDUV��5HG�WKURDWHG�3LSLWV�DQG�5HGSROOV�ZHUH�FRP�
PRQ� LQ� WKHLU� UHVSHFWLYH� SUHIHUUHG� KDELWDWV�� )OHGJLQJV� RI�
\RXQJ�LQ�DOO�WKHVH�VSHFLHV�ZDV�UHFRUGHG�LQ�PLG�-XO\��DQG�
WKH\� ZHUH� DEXQGDQW� PLJUDQWV�� 3LHG� :DJWDLOV� ZHUH� OHVV�
FRPPRQ��

'�9�.DUHOLQ�

����6DLQW�/DZUHQFH�,VODQG��6DYRQJD�YLFLQLW\��86$�
������¶1��������¶:��

8VXDO�ZHDWKHU� IRU� WKH�%HULQJ�6HD�UHJLRQ��%UHHGLQJ�FRQ�
GLWLRQV� ZHUH� JHQHUDOO\� IDYRXUDEOH� IRU� DOO� ELUGV�� 9ROHV�
ZHUH� QXPHURXV� DQG�ZHUH� VHHQ� VHYHUDO� WLPHV� HYHU\� GD\��
5RGHQW�VSHFLDOLVW� DYLDQ� SUHGDWRUV� �RZOV� DQG� EX]]DUGV��
ZHUH� DEVHQW�� DPRQJ�VNXDV�RQO\�/RQJ�WDLOHG�ZDV� UHFRUG�
HG��6HDELUGV�ZHUH�SUH\HG�XSRQ�E\�+HUULQJ�DQG�*ODXFRXV�
JXOOV��DQG�5DYHQV�&RUYXV�FRUD[�� LQ�VWRQ\�WDOXV���DOVR�E\�
FRPPRQ�WR�DEXQGDQW�$UFWLF�)R[HV��

9�$�=XEDNLQ�

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

,FH� DQG� VQRZ� SKHQRORJ\� ZDV� DSSUR[LPDWHO\� ���� GD\V�
ODWHU� WKDQ� LQ� ����� DQG� �� GD\V� ODWHU� WKDQ� QRUPDO��0LQRU�
IORRGLQJ� GXH� WR� VQRZPHOW� DQG� GHOD\HG� UXQ�RII� ZDV� UH�
SRUWHG��,FH�EUHDN�WRRN�SODFH�DURXQG���-XQH�RQ�WKH�FRDVWDO�
VWXG\� DUHD�� DQG� RQ� ��� 0D\� RQ� WKH� .XVNRNZLP�<XNRQ�
5LYHUV��$OO�KDELWDWV�EHFDPH�DYDLODEOH�E\���-XQH��

7XQGUD� YROHV� ZHUH� DEXQGDQW� DORQJ� WKH� FRDVW� WR� ��� NP�
LQODQG�GXULQJ�QHVW�VXUYH\V�EHWZHHQ���DQG����-XQH��

$V� UHSRUWHG� E\� REVHUYHUV� RQ� WKH� JURXQG�� $UFWLF� )R[HV�
ZHUH�VHHQ�PRUH�RIWHQ�WKDQ�QRUPDO�DQG�LQFUHDVHG�UDWHV�RI�
QHVW� SUHGDWLRQ� ZHUH� UHFRUGHG�� $FFRUGLQJ� WR� VXEMHFWLYH�
HYDOXDWLRQ�� $UFWLF� 6NXDV� DQG� 6KRUW�HDUHG� 2ZOV� ZHUH�
PRUH�DEXQGDQW�WKDQ�QRUPDO��

1XPEHUV�RI�HVWLPDWHG�EUHHGLQJ�SDLUV�RI�JHHVH�ZHQW�GRZQ�
�������� DOWKRXJK� QHVW� SKHQRORJ\� ZDV� DSSUR[LPDWHO\� ��
GD\V�HDUOLHU�WKDQ�LQ�������

&�3�'DX�

����.DQDJD\DN��<XNRQ�'HOWD�1DWLRQDO�:LOGOLIH�5HIXJH��
$ODVND��86$�������¶1��������¶:��

2Q� WKH� <XNRQ�.XVNRNZLP� 'HOWD�� DUYLFROLQH� URGHQW�
QXPEHUV� �SDUWLFXODUO\�7XQGUD�9ROHV��KDYH�SHDNHG�HYHU\�
��\HDUV�VLQFH�������$OWKRXJK�ZLGHVSUHDG��WKHVH�KLJKV�DUH�
RIWHQ� VRPHZKDW� SDWFK\� GXH� WR� ORFDO� YDULDWLRQ� LQ� VWRUP�
WLGHV�� DPRXQW� RI� ZLQWHU� VQRZIDOO�� DQG� SDWWHUQV� RI� PLG�
ZLQWHU� PHOWLQJ�� WKDZLQJ� DQG� UH�IUHH]LQJ�� 7KLV� HQYL�
URQPHQWDO�YDULDWLRQ�UHVXOWV�LQ�JHRJUDSKLF�YDULDWLRQ�LQ�WKH�
DPSOLWXGH�RI�WKH�'HOWD¶V�URGHQW�KLJKV��7KH�\HDU������ZDV�
QR� H[FHSWLRQ�� )RU� WKH� ILUVW� WLPH� LQ� PDQ\� \HDUV�� URGHQW�
QXPEHUV�LQ�WKH�FRDVWDO�]RQH�RI�WKH�'HOWD�ZHUH�TXLWH�KLJK��
SUREDEO\�D�IXQFWLRQ�RI�WKH�DEVHQFH�RI�VWRUP�WLGHV�LQ�ERWK�
IDOO������DQG�VSULQJ�������

$EXQGDQW�URGHQWV�VXSSRUWHG�DW\SLFDOO\�KLJK�ORFDO�QHVWLQJ�
GHQVLWLHV� RI� 6KRUW�HDUHG�2ZOV� RQ� WKH� FHQWUDO�'HOWD��7KH�
VRXWKHUQ� 'HOWD� VXSSRUWHG� XQXVXDOO\� KLJK� QXPEHUV� RI�
6QRZ\�2ZOV�LQ�ODWH�VXPPHU�DQG�HDUO\�IDOO��%\�WKH�IRXUWK�
ZHHN�RI�$XJXVW��XS� WR�����6QRZ\�2ZOV�ZHUH�HVWLPDWHG�
LQ� D� VWXG\� DUHD� RI� ������ NP

�

�� 'HVSLWH� WKH� SUHVHQFH� RI�
DHULDO� VXUYH\V� DQG� RUQLWKRORJLFDO� ILHOG� FDPSV� RQ� WKH�
'HOWD�IRU�PRUH�WKDQ�WKUHH�GHFDGHV��VLPLODU�FRQFHQWUDWLRQV�
RI� 6QRZ\� 2ZOV� KDYH� QRW� EHHQ� SUHYLRXVO\� UHSRUWHG� E\�
RUQLWKRORJLVWV� RQ� WKH� 'HOWD� RYHU� WKDW� LQWHUYDO�� 5HG� DQG�
$UFWLF�)R[HV� DUH� ERWK�XQFRPPRQ� LQ� WKH�DUHD��EXW� VNXDV�
DQG�PLQN�DUH�IDLUO\�FRPPRQ��

:H� VWXGLHG� WKH� EUHHGLQJ� HFRORJ\� RI� WKH�:HVWHUQ� 6DQG�
SLSHU� IURP������ WR� ����� DW� D� SHUPDQHQW� ILHOG� VLWH��7KH�
GHQVLW\� RI� QHVWLQJ� SDLUV� LQ� ����� DQG� �����ZDV� �����KD��
DQG� �����KD��� UHVSHFWLYHO\�� DPRQJ� WKH� KLJKHVW� GHQVLWLHV�
UHFRUGHG� IRU� WKLV� VSHFLHV�� 0D\ILHOG� QHVW� VXFFHVV� RQ� D�
���KD��SORW� IURP������ WR������ZDV������������DQG�������
UHVSHFWLYHO\��)OHGJLQJ�VXFFHVV��GHILQHG�DV�D�QHVW�IOHGJLQJ�
RQH�RU�PRUH�\RXQJ��ZDV���������RI����KDWFKHG�QHVWV��LQ�
�����DQG���������RI����KDWFKHG�QHVWV��LQ�������

%�-�0F&DIIHU\��'�5�5XWKUDXII��

����6HZDUG�3HQLQVXOD��FHQWUDO�SDUW��$ODVND��86$�
������¶������¶1��������¶�������¶:��

:H� ZHUH� QRW� SUHVHQW� ORQJ� HQRXJK� WR� VSHFXODWH� RQ� WKH�
HIIHFWV�RI�WKH�ZHDWKHU��³%UHDN�XS´�RFFXUUHG�DW�WKH�HQG�RI�
WKH� ILUVW� ZHHN� RI� -XQH�� 0DQ\� FUHHNV� DQG� ULYHUV� VWDUWHG�
IORZLQJ�GXULQJ�WKH�YLVLW�SHULRG��IURP����0D\�WR���-XQH��

*UHHQODQG� &ROODUHG� /HPPLQJV� SUHVHQW� LQ� RWKHU� \HDUV�
ZHUH� QRW� REVHUYHG� LQ� ������ 1RW� YHU\�PDQ\� YROHV� ZHUH�
VHHQ�� EXW� LW�ZDV� VWLOO� D� ELW� HDUO\� LQ� WKH� VHDVRQ� DQG� VQRZ�
FRYHU�ZDV�KLJK�DW� WKH� WLPH�RI� WKH�YLVLW��ZKLFK�SUHYHQWHG�
DQ�HYDOXDWLRQ�RI�WKHLU�DEXQGDQFH��

/�7LEELWWV�

����%URZHUYLOOH��$ODVND��86$�������¶1��������¶:��

/HPPLQJV�ZHUH�FRPPRQ� WR�DEXQGDQW��ZKLOH�YROHV�ZHUH�
FRPPRQ�� $UFWLF� )R[HV� ZHUH� UDUH�� EXW� WKUHH� DFWLYH� GHQV�
ZHUH� IRXQG� GXULQJ� WKH� YLVLW� IURP���� WR� ��� -XQH��6NXDV��
LQFOXGLQJ�3RPDULQH��ZHUH�FRPPRQ�DQG�EUHHGLQJ��6QRZ\�
2ZOV� ZHUH� DEXQGDQW� EUHHGHUV�� 6KRUW�HDUHG� 2ZOV� DOVR�
QHVWHG��

5�(�*LOO��-U��
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����&RDVWOLQH��EDUULHU�LVODQGV���$UFWLF�&RDVWDO�3ODLQ��
$ODVND��86$���������1�����������:��

:HDWKHU� SKHQRORJ\� ZDV� VOLJKWO\� ODWHU� WKDQ� LQ� ������
&RDVWDO� LFH� FRQGLWLRQV� ZHUH� PRUH� VHYHUH� LQ� ������ 2Q�
VKRUH� QHVWLQJ� DUHDV� ZHUH� RSHQ� DQG� QR� EUHHGLQJ� GHOD\V�
ZHUH�EHOLHYHG�WR�KDYH�RFFXUUHG��

2QO\� WUDLOV�RI�%URZQ�DQG�&ROODUHG� OHPPLQJV�ZHUH�VHHQ��
7KH\�ZHUH�UHSRUWHG�UDUH�E\�ILHOG�ZRUNHUV�RQ�WKH�JURXQG��

$UFWLF�)R[HV�ZHUH�EUHHGLQJ��6QRZ\�2ZOV�ZHUH�UDUH��ZLWK�
RQO\� D� IHZ�� QRQ�EUHHGLQJ� UHFRUGV�� $UFWLF� 6NXDV� ZHUH�
FRPPRQ� EUHHGHUV�� EXW� 3RPDULQH� DQG� /RQJ�WDLOHG� ZHUH�
UDUH��

&�3�'DX�

����%LJ�5LYHU�UHJLRQ��%DQNV�,VODQG��1RUWKZHVW�7HUULWR�
ULHV��&DQDGD�������¶1��������¶:��

6SULQJ� DUULYHG� DEUXSWO\� DQG� WZR� WR� WKUHH�ZHHNV� ODWH� RQ�
%DQNV�,VODQG� LQ�������'DLO\� WHPSHUDWXUHV� MXPSHG�VL[�WR�
VHYHQ� GHJUHHV� DURXQG� �� -XQH� DQG� D� IDVW� DQG� FRPSOHWH�
VQRZPHOW� HQVXHG�� 7KH� VWUDQJH� VSULQJ� ZHDWKHU� VHWWOHG�
GRZQ� LQWR�PRUH�RU�OHVV�³DYHUDJH´�ZHDWKHU� ODWHU� LQ�-XQH��
0HDQ� PRQWKO\� DLU� WHPSHUDWXUHV� ZHUH� ����&� �0D\���
�����&� �-XQH��� �����&� �-XO\��� DQG� �����&� �$XJXVW���
:HDWKHU� GDWD� ZHUH� VXSSOLHG� E\� 0��/D3DOPH�� (QYLURQ�
PHQW�&DQDGD��(GPRQWRQ��$OEHUWD��

6RPH� VSHFLHV� RI� VKRUHELUGV�ZHUH� LQWR� FRXUWVKLS� GLVSOD\�
RQ� DQG� DURXQG� ������ -XQH� �H�J�� %DLUG¶V� 6DQGSLSHU�&D�
OLGULV� EDLUGLL�� 3HFWRUDO� 6DQGSLSHU�� %XII�EUHDVWHG� 6DQG�
SLSHU� 7U\QJLWHV� VXEUXILFROOLV��� *UH\� 3ORYHU� FRSXODWLRQ�
ZDV� REVHUYHG� RQ� ��� -XQH�� $� FRPSOHWH� :KLWH�UXPSHG�
6DQGSLSHU�&DOLGULV�IXVFLFROOLV�FOXWFK�ZDV�REVHUYHG�RQ����
-XQH�� %\� WKH� ��� -XQH� PRVW� /DSODQG� %XQWLQJV� KDG�
FRPSOHWHG� FOXWFKHV� ��� HJJV��� 7KH� ODWH� VSULQJ� VHHPV� WR�
KDYH� GHOD\HG� VKRUHELUGV� DQG� VRQJELUGV� EXW� GLG� QRW� SUH�
FOXGH�WKHLU�QHVWLQJ��

%UHHGLQJ�ELUG�SKHQRORJ\��:H�HVWLPDWH�WKDW�JRRVH�QHVWLQJ�
LQ�WKH�%LJ�5LYHU�6QRZ�*RRVH�FRORQ\�ZDV�DW�OHDVW����GD\V�
EHKLQG� VFKHGXOH� �� RQ� ��� -XQH� WKRVH� QHVWV� WKDW� ZHUH�
LQLWLDWHG� KDG� D� PD[LPXP� RI� �� HJJV�� 7KHUH� ZHUH� DOVR�
UHSRUWV� IURP� 6DFKV� +DUERXU� RI� VRPH� JRRVH� DQG� GXFN�
PRUWDOLW\� SULRU� WR� WKH� DEUXSW� RQVHW� RI� VQRZPHOW�� 7KHUH�
ZHUH� DOVR� UHSRUWV� IURP� ORFDO� SHRSOH� RI� JRRVH� HJJV� WKDW�
ZHUH�VKUXQNHQ�LQVLGH��%UHHGLQJ�VXFFHVV�FDQ�EH�HYDOXDWHG�
DV�SRRU��

3�/DWRXU��-�+LQHV��9�-RKQVWRQ��

����.DUUDN�/DNH��4XHHQ�0DXG�*XOI�%LUG�6DQFWXDU\��
1XQDYXW��&DQDGD�������¶1��������¶:��

7KH�DYHUDJH�PHDQ�WHPSHUDWXUHV�IRU�.DUUDN�/DNH��4XHHQ�
0DXG� *XOI� %LUG� 6DQFWXDU\�� ZHUH� �����&� �0D\� ��������
�����&��-XQH���������&��-XO\���DQG�������&��$XJXVW��������

%UHHGLQJ� ELUG� SKHQRORJ\�� $YHUDJH� QHVW� LQLWLDWLRQ� GDWHV�
IRU� 5RVV¶� *HHVH� $QVHU� URVVLL� DQG� /HVVHU� 6QRZ� *HHVH�
ZHUH����-XQH�DQG����-XQH��UHVSHFWLYHO\��7KHVH�GDWHV�DUH�
QRWDEO\�ODWHU�WKDQ�WKH����\HDU�DYHUDJHV�RI����DQG���-XQH��

'DWD� IRU� RWKHU� ODUJH� ELUGV� DUH� DV� IROORZV�� /RQJ�WDLOHG�
'XFN� �� QHVW� LQLWLDWLRQ� ������ -XQH� �PHGLDQ� ��� -XQH���
&DQDGD�*RRVH�%UDQWD�FDQDGHQVLV� ��QHVW� LQLWLDWLRQ�������
-XQH��PHGLDQ����-XQH���$UFWLF�7HUQ���SDUHQWV�LQFXEDWLQJ�
IXOO� FOXWFKHV� RQ� QHVWV� EHWZHHQ� ��� -XQH� DQG� �� -XO\�� RQH�
KDWFK� GDWH� RI� ��� -XQH�� 5HG�WKURDWHG� /RRQ� �� WKUHH� QHVWV�

OD\LQJ�EHWZHHQ�������-XQH��SDUHQWV� LQFXEDWLQJ� IXOO� FOXW�
FKHV� RQ� RWKHU� QHVWV� EHWZHHQ� ��� -XQH� DQG� ��� -XO\�� RQH�
KDWFK�GDWH�RI����-XO\��+HUULQJ�*XOO���RQH�QHVW� OD\LQJ�RQ�
���-XQH��SDUHQWV�LQFXEDWLQJ�D�IXOO�FOXWFK�RQ�DQRWKHU�QHVW�
RQ� ��� -XQH�� *ODXFRXV� *XOO� �� SDUHQWV� LQFXEDWLQJ� IXOO�
FOXWFKHV�RQ�QHVWV�EHWZHHQ����-XQH�DQG���-XO\��%UHHGLQJ�
VXFFHVV�FDQ�EH�HYDOXDWHG�DV�DYHUDJH��

'�:DUQHU��5�$OLVDXVNDV��

����&KXUFKLOO��0DQLWRED��&DQDGD�������¶1�������¶:��

,Q�ZHW� SODFHV�� VQRZ�FRYHU� UHGXFHG� WR� ����SUREDEO\����
GD\V� RU� PRUH� EHIRUH� �� -XQH�� RQ� ZKLFK� GDWH� LW� DOPRVW�
FRPSOHWHO\� GLVDSSHDUHG��2Q�PRVV�KHDWK� WXQGUD� WKH�����
OHYHO�ZDV�UHDFKHG�RQ�����-XQH��,Q�QDUURZ�DUHDV�EHWZHHQ�
SRQGV�DQG�LQ�SODFHV�VKDGHG�E\�WUHHV�VRPH�VQRZ�ZDV�VWLOO�
SUHVHQW� RQ� �� -XO\�� ,FH� EURNH� DERXW� ��� -XQH� RQ� WKH�
&KXUFKLOO�5LYHU��

7KH� \HDUV� RI� ����� DQG� ����� ZHUH� ERWK� YHU\� HDUO\� DQG�
ZDUP�� ZLWK� WKH� PHDQ� PRQWKO\� DQRPDOLHV� RI� 0D\� DQG�
-XQH� RI� ��� WR� ���&�� ZKHQ� FRPSDUHG� WR� WKH� UHVSHFWLYH�
PHDQ�YDOXHV�RI� WKH�EDVH�SHULRG�RI������������XVLQJ� WKH�
GDWD� IURP� WKH� *OREDO� +LVWRULFDO� &OLPDWRORJ\� 1HWZRUN�
IURP� WKH� 1DWLRQDO� &OLPDWLF� 'DWD� &HQWUH�� ,Q� ������ WKH�
PHDQ� WHPSHUDWXUH�DQRPDOLHV�RI�0D\�ZHUH����&��DQG�RI�
-XQH� ���&�� UHVSHFWLYHO\�� ZKLFK� LQGLFDWHV� WKLV� \HDU� ZDV�
FORVH� WR� WKH� DYHUDJH�� )RU� FRPSDULVRQ�� LQ� ������ UHPHP�
EHUHG� DV� DQ� H[FHSWLRQDOO\� FROG� DQG� ODWH� VHDVRQ�� DYHUDJH�
DQRPDOLHV� RI�0D\� ZHUH� �����&�� DQG� RI� -XQH� ���&�� 'H�
VSLWH�DYHUDJH� WHPSHUDWXUHV��FRPPHQFH�RI�VKRUHELUG� �EXW�
QRW�JHHVH��QHVWLQJ�LQ������DSSHDUHG�WR�EH�YHU\�ODWH��0RVW�
SUREDEO\� LW� KDG� EHHQ� GHOD\HG� QRW� RQO\� E\� ORZ� WHP�
SHUDWXUHV��EXW�E\�ORQJ�ODVWLQJ�VQRZ�FRYHU�DQG�KLJK�ZDWHU�
OHYHO�HDUO\�LQ�WKH�VHDVRQ��FDXVHG�E\�KHDY\�SUHFLSLWDWLRQ�LQ�
)HEUXDU\� DQG� 0D\� �DQRPDOLHV� RI� ����� DQG� ������
UHVSHFWLYHO\���

6PDOO� PDPPDO� SRSXODWLRQV� ZHUH� YHU\� ORZ�� ERWK� LQ� WKH�
YLFLQLW\� RI� &KXUFKLOO� �3HWHU� 6FRWW�� &KXUFKLOO� 1RUWKHUQ�
6WXGLHV� &HQWUH��� DQG� DW� 2ZO� DQG� %URDG� ULYHUV�� DERXW�
���NP� DZD\� �-DFN� 'X%RLV�� 0DQLWRED�0XVHXP� RI� 0DQ�
DQG� 1DWXUH�� :LQQLSHJ�� 0DQLWRED�� SHUV�� FRPP���� 2QH�
OHPPLQJ�ZDV�VHHQ�IURP���-XQH�WR����-XO\��

,Q� ������PDUNHGO\� IHZHU�.LOOGHHU�&KDUDGULXV� YRFLIHUXV�
QHVWHG� LQ� WKH�&KXUFKLOO� DUHD�� DQG�PDUNHGO\� IHZHU�6HPL�
SDOPDWHG� 3ORYHUV� &K�� VHPLSDOPDWXV� QHVWHG� RQ� WKH� GU\�
WXQGUD� QHDU� WKH� FRDVW� WKDQ� LQ� WZR� HDUOLHU� \HDUV�� 6HYHUDO�
NQRZQ� WHUULWRULHV� RI�$PHULFDQ�*ROGHQ�3ORYHUV�3OXYLDOLV�
GRPLQLFD� DQG� :KLPEUHO� UHPDLQHG� XQRFFXSLHG�� :KLP�
EUHOV�ZHUH�QXPHURXV� WKURXJKRXW� WKH�ZKROH� VHDVRQ��7KLV�
ZDV�DOVR�WKH�ILUVW�\HDU�ZKHQ�QR�QHVW�RI�WKH�6WLOW�6DQGSLSHU�
&DOLGULV� KLPDQWRSXV� ZDV� IRXQG�� 7KLV� VSHFLHV� ZDV�
FRPPRQ� LQ� VRPH� DUHDV� LQ� WKH� ����V� DQG� KDV� GHFOLQHG�
VWHDGLO\� LQ� WKH� ODVW� GHFDGH��$OWKRXJK� QR� IRUPDO� VXUYH\V�
ZHUH� FDUULHG�RXW�� WKH�QXPEHUV� RI� WKH�/HVVHU�<HOORZOHJV�
7ULQJD�IODYLSHV�VHHPHG�WR�EH�ORZHU��DQG�WKH�QXPEHUV�RI�
WKH�&RPPRQ�6QLSH�KLJKHU�WKDQ�LQ������DQG�������

&DQDGD� *HHVH� QHVWHG� WKURXJKRXW� WKH� DUHD� LQ� VLPLODU�
QXPEHUV� DV� SUHYLRXVO\�� DQG� WKH� VL]H�RI� WKH�FOXWFKHV�ZDV�
UHODWLYHO\� ODUJH�� DV�PRVW� RI� WKH� DFFLGHQWDOO\� IRXQG� QHVWV�
FRQWDLQHG���RU���HJJV��+DWFKLQJ�VWDUWHG�RQO\�D�IHZ�GD\V�
ODWHU�WKDQ�LQ�HDUOLHU�\HDUV��7KLV�PLJKW�EH�GXH�WR�WKH�VSHOOV�
RI�ZDUP�ZHDWKHU� HDUO\� LQ� WKH� VHDVRQ��*RVOLQJ�PRUWDOLW\�
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ZDV�PDUNHGO\�KLJKHU� WKDQ� LQ�SUHYLRXV�\HDUV��DQG�EURRGV�
ZLWK�ODUJH�FKLFNV�ZHUH�PXFK�OHVV�FRPPRQ��

,Q� WKH� $PHULFDQ� *ROGHQ� 3ORYHU�� FOXWFK� VL]H� ZDV� YHU\�
ODUJH� ������� Q ����� SUHGDWLRQ� UDWH� ZDV� KLJKHU�
�PLQ���������� EXW� QRW� VLJQLILFDQWO\� VR�� WKDQ� LQ� SUHYLRXV�
\HDUV� �PLQ�� ���� LQ� ������� +DWFKLQJ� ZDV� PXFK� PRUH�
V\QFKURQLVHG� WKDQ� LQ� SUHYLRXV� \HDUV�� DQG� RFFXUUHG� DW�
H[DFWO\�WKH�VDPH�GDWHV�DV�WKH�VHFRQG�ZDYH�RI�KDWFKLQJ�LQ�
ZDUPHU� \HDUV�� 7KHUH� ZHUH� DOVR� VRPH� EHKDYLRXUDO� GLI�
IHUHQFHV�� VRPH� SDLUV� ZHUH� VHOGRP� SUHVHQW� RQ� WKHLU� WHU�
ULWRULHV� SULRU� WR� LQFXEDWLRQ�� DQG� QR� QHVWV� IURP� WKH� SUH�
YLRXV�\HDUV�ZHUH�UH�XVHG��

7KHUH� ZDV� KLJK� SUHGDWLRQ� UDWH� RQ� WKH� <HOORZ� :DUEOHU�
'HQGURLFD� SHWHFKLD� QHVWV� HDUO\� LQ� WKH� VHDVRQ�� �0RUJDQ�
:LOVRQ��SHUV��FRPP��SRVVLEO\�GXH�WR�ODFN�RI�FRQFHDOPHQW�
�OHDYHV��DW�WKDW�WLPH��

-�.OLPD�

����(DVW�%D\��6RXWKDPSWRQ�,VODQG��1XQDYXW��&DQDGD�
������¶1�������¶:��

$W� WKH� RUQLWKRORJLFDO� UHVHDUFK� FDPS� DW� (DVW� %D\�� WKH�
VHDVRQ�ZDV� FRQVLGHUHG� WR� EH� UHODWLYHO\�PLOG�� VXQQ\� DQG�
FDOP�� :HDWKHU� UHFRUGV� IURP� WKH� QHDUE\� FRPPXQLW\� RI�
&RUDO� +DUERXU� VKRZ� PHDQ� WHPSHUDWXUHV� RI� �����&� LQ�
0D\�� ����&� LQ� -XQH�� ������&� LQ� -XO\�� DQG� �����&� LQ�
$XJXVW�� $YHUDJH� ZLQGV� ZHUH� ������ ������ ������ DQG�
�����NP�SHU�KRXU� IRU�HDFK�PRQWK��UHVSHFWLYHO\��:HDWKHU�
GDWD�ZHUH� VXSSOLHG� E\�0��/D3DOPH��(QYLURQPHQW�&DQD�
GD��(GPRQWRQ��$OEHUWD��

&RPPRQ�(LGHUV�VWDUWHG�WR�DUULYH�DW�WKHLU�EUHHGLQJ�FRORQ\�
RQ� �� -XQH�� QHVW� LQLWLDWLRQ� ZDV� LQ� ODWH� -XQH�� DQG� WKH�
KDWFKLQJ�SHULRG�ZDV���� -XO\� WR���$XJXVW��:RUNHUV�HVWL�
PDWHG�D�JRRG�QHVWLQJ�\HDU�ZLWK�����KDWFKLQJ�VXFFHVV��

0�5REHUWVRQ��*�*LOFKULVW��

����%\ORW�,VODQG��1XQDYXW��&DQDGD�������¶1�������¶:��

7KH� VSULQJ� RI� �����ZDV� FKDUDFWHUL]HG� E\� D� WKLFN� VQRZ�
SDFN�� VQRZ� GHSWK� RQ� �� -XQH�ZDV� ��� FP� FRPSDUHG� WR� D�
ORQJ�WHUP� DYHUDJH� RI� ��� FP�� 6SULQJ� WHPSHUDWXUHV� ZHUH�
FROG�ZLWK�DQ�DYHUDJH�DLU� WHPSHUDWXUH�RI� �����&�EHWZHHQ�
���0D\������-XQH�FRPSDUHG�WR�D�ORQJ�WHUP�DYHUDJH�RI�
�����&��7KLV�UHVXOWHG�LQ�D�GHOD\HG�VQRZPHOW�HYHQ�WKRXJK�
FRQGLWLRQV�ZHUH� H[FHSWLRQDOO\� VXQQ\� DQG�GU\� LQ� -XQH� ���
PP�RI�SUHFLSLWDWLRQ���,Q�FRQWUDVW��WKH�WHPSHUDWXUHV�LQ�ODWH�
-XQH� DQG� -XO\� ZHUH� PXFK� ZDUPHU� WKDQ� QRUPDO� DQG�
SUHFLSLWDWLRQ�ZDV�QHDU�DYHUDJH�����PP�LQ�-XO\�DQG���PP�
XS� WR� ��� $XJXVW��� 7KHVH� FRQGLWLRQV�� FRPELQHG� ZLWK� D�
JRRG� VSULQJ� UXQ�RII�� UHVXOWHG� LQ� DQ� H[FHOOHQW� JURZLQJ�
HQYLURQPHQW�IRU�SODQWV�WKLV�\HDU��

)RU� RXU� VPDOO�PDPPDO� VXUYH\�� ZH� FDSWXUHG� ��� %URZQ�
/HPPLQJV� DQG���&ROODUHG�/HPPLQJV��\LHOGLQJ�DQ� LQGH[�
RI�DEXQGDQFH�RI������OHPPLQJV�����WRWDO�WUDS�QLJKWV��WKH�
KLJKHVW� YDOXH� UHFRUGHG� VLQFH� WKH� EHJLQQLQJ� RI� WKH� VPDOO�
PDPPDO� PRQLWRULQJ� LQ� ������ )LYH� &ROODUHG� /HPPLQJV�
ZHUH� FDSWXUHG� DW� WKH� &DPS��� VLWH�� ZKLFK� \LHOGHG� D�
PRGHUDWH� LQGH[� RI� DEXQGDQFH� ������ OHPPLQJV����� WRWDO�
WUDS� QLJKWV��� 7KLV� VXJJHVWV� WKDW� RYHUDOO� OHPPLQJ�
DEXQGDQFH� LQ� ����� ZDV� YHU\� KLJK� DQG� WKDW� SRSXODWLRQV�
ZHUH�DW�WKH�SHDN�RI�WKHLU�F\FOH��

:H� IRXQG� VLJQV� RI� IR[� DFWLYLW\� �GLJJLQJV� RU� IUHVK� SUH\�
UHPDLQV�� DW� ���RI� ���NQRZQ�GHQ� VLWHV� ������� FRPSDUHG�

ZLWK����� LQ������DQG����� LQ�������:H�FRQILUPHG� WKH�
SUHVHQFH�RI�SXSV�DW���GHQV��FRPSDUHG�ZLWK���LQ������DQG�
��LQ�������)LYH�GHQV�ZHUH�RFFXSLHG�E\�$UFWLF�)R[HV�DQG�
WZR�E\�5HG�)R[HV��/LWWHU�VL]H�ZDV�D�PLQLPXP�RI���WR���
SXSV��7KLV� VXJJHVWV� WKDW� IR[�EUHHGLQJ�DFWLYLW\�ZDV�KLJK��
SUHVXPDEO\� D� FRQVHTXHQFH� RI� WKH� KLJK� OHPPLQJ�
DEXQGDQFH��$IWHU���\HDUV�RI�QHVWLQJ�DEVHQFH��ZH�IRXQG���
6QRZ\�2ZO�QHVW�LQ�WKH�&DPS���DUHD�DQG����LQ�WKH�%DVH�
FDPS�9DOOH\��D�KLJK�YDOXH��,Q�SUHYLRXV�OHPPLQJ�SHDNV����
RZO�QHVWV�ZHUH�IRXQG�LQ�WKH�%DVH�FDPS�9DOOH\��

*UHDWHU� 6QRZ�*RRVH� EUHHGLQJ� SKHQRORJ\�� (YHQ� WKRXJK�
GHSDUWXUH� RI� JHHVH� IURP� WKHLU� VSULQJ� VWDJLQJ� DUHDV� LQ�
4XHEHF� RFFXUUHG� DURXQG� WKH� XVXDO� GDWHV�� WKH� DUULYDO� RI�
JHHVH�RQ�%\ORW�,VODQG�ZDV�GHOD\HG�IRU�D�VHFRQG�\HDU�LQ�D�
URZ��9LUWXDOO\�QR�JHHVH�ZHUH�SUHVHQW�XSRQ�RXU�DUULYDO�RQ�
��� 0D\� DQG� GDLO\� FRXQWV� RI� JHHVH� RQ� WKH� KLOOV� VXU�
URXQGLQJ� WKH�%DVH�FDPS�9DOOH\�ZHUH� ORZ� XQWLO� ��� -XQH�
������SDLUV���7KHQ�WKHUH�ZDV�D�ODUJH�LQIOX[�RI�ELUGV�ZLWK�
D�SHDN�FRXQW�RI�����SDLUV�RQ���� -XQH��ZKLFK�ZDV�DERXW�
���GD\V�ODWHU�WKDQ�XVXDO��

0HGLDQ�HJJ�OD\LQJ�GDWH�ZDV����-XQH��ZKLFK�LV�UHODWLYHO\�
ODWH��)RU�WKH�VHFRQG�FRQVHFXWLYH�\HDU��UHSURGXFWLYH�HIIRUW�
RI�JHHVH�ZDV� ORZ�DW� WKH�PDLQ�EUHHGLQJ�FRORQ\��EXW� UHOD�
WLYHO\�JRRG�DW� WKH�%DVH�FDPS�9DOOH\� WKDQNV� WR� WKH�SUHV�
HQFH� RI� VHYHUDO� 6QRZ\�2ZOV� DURXQG�ZKLFK�PDQ\� JHHVH�
HVWDEOLVKHG�WKHLU�QHVWV��1HVW�GHQVLW\�ZDV�QRQHWKHOHVV�ORZ�
DV� PRVW� QHVWV� ZHUH� ZLGHO\� GLVSHUVHG� LQ� WKH� KLOOV� UDWKHU�
WKDQ� LQ� WKH� ORZODQGV� LQ� WKH� %DVH�FDPS� 9DOOH\�� &OXWFK�
VL]H� ZDV� ������ ZKLFK� LV� QHDU� WKH� ORQJ�WHUP� DYHUDJH��
1HVWLQJ�VXFFHVV�ZDV�H[FHOOHQW� WKLV�\HDU�ZLWK�����RI�WKH�
QHVWV�KDWFKLQJ�DW�OHDVW�RQH�HJJ��WKH�VHFRQG�KLJKHVW�YDOXH�
UHFRUGHG��$FWLYLW\�RI�SUHGDWRUV�DW�JRRVH�QHVWV�ZDV�PXFK�
UHGXFHG� GXH� WR� WKH� DEXQGDQFH� RI� DOWHUQDWLYH� SUH\� �KLJK�
OHPPLQJ� GHQVLW\�� DQG� WKH� DEXQGDQFH� RI� 6QRZ\� 2ZOV�
ZLWK�ZKLFK�PDQ\�JHHVH�QHVWHG�LQ�DVVRFLDWLRQ��

3HDN� KDWFKLQJ� ZDV� RQ� ��� -XO\�� WKH� VHFRQG� ODWHVW� RQ� UH�
FRUG�� 7KH� JRVOLQJ�DGXOW� UDWLR� DPRQJ� JHHVH� FDSWXUHG� DW�
EDQGLQJ����������ZDV�FORVH�WR�WKH�ORQJ�WHUP�DYHUDJH��DQG�
WKH� PHDQ� EURRG� VL]H� ������ \RXQJ�� 6' ������ Q �����
FRXQWV� FRQGXFWHG� EHWZHHQ� ���� $XJXVW�� ZDV� VOLJKWO\�
KLJKHU�� %\� FRPELQLQJ� LQIRUPDWLRQ� RQ� EURRG� VL]H� DQG�
\RXQJ�DGXOW�UDWLR�DW�EDQGLQJ��ZH�HVWLPDWH�WKDW�����RI�WKH�
DGXOWV� FDSWXUHG� ZHUH� DFFRPSDQLHG� E\� \RXQJ�� 7KLV�
VXJJHVWV� WKDW� EURRG� VXUYLYDO�ZDV�JRRG� LQ� ����� DQG� WKDW�
WKH�SUHGDWLRQ�UDWH�ZDV�UHODWLYHO\�ORZ��

*�*DXWKLHU�

����1DWHUQDT��/HUVOHWWHQ���*UHHQODQG�������¶������¶1��
�����¶������¶:��

6SULQJ� �$SULO� DQG�0D\�� DQG� HDUO\� VXPPHU� �-XQH�� �����
KDG� WHPSHUDWXUHV� ZHOO� DERYH� WKH� DYHUDJH�� ZLWK� $SULO�
EHLQJ� HVSHFLDOO\� ZDUP�� 'XULQJ� WKDW� SHULRG� PHDQ� SUH�
FLSLWDWLRQ�ZDV�ORZ�DQG�HVSHFLDOO\�-XQH�ZDV�YHU\�GU\�ZLWK�
DOPRVW�QR�UDLQ��-XO\��RQ�WKH�RWKHU�KDQG�ZDV�YHU\�XQVWDEOH��
ZLWK�FKDQJLQJ�EXW�QRUPDO�DYHUDJH�WHPSHUDWXUHV��DQG�ZLWK�
SUHFLSLWDWLRQ� DERYH� WKH� PHDQ�� *HQHUDOO\�� IORZHUV� ZHUH�
DERXW� ��� GD\V� DKHDG� RI� WKH� SUHYLRXV� \HDU�� DQG�/DSODQG�
'LDSHQVLD� 'LDSHQVLD� ODSSRQRFD� DQG� 0RXQWDLQ� $YHQV�
'U\DV�LQWHJULIROLD�KDG�DOPRVW�GULHG�RXW�RQ���-XO\��$JDLQ�
WKLV�\HDU�PRVTXLWRV�DQG�EODFNIOLHV�ZHUH�DEXQGDQW��
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,W�VHHPHG�WR�EH�D�UDWKHU�JRRG�EUHHGLQJ�\HDU�IRU�PRVW�ELUG�
VSHFLHV�� ,Q� ����� RQO\� RQH� $UFWLF� )R[� ZDV� VHHQ�� DQG�
$UFWLF� )R[�HV��ZDV� KHDUG� WZLFH�� VR� SUREDEO\� WKHLU� SUHV�
VXUH� RQ� ELUGV� KDV� EHHQ� PLQLPDO�� 3WDUPLJDQV� DQG� SDV�
VHULQHV� VHHPHG� WR�KDYH� D� ILQH�EUHHGLQJ�\HDU��*UHHQODQG�
:KLWH�IURQWHG� *RRVH� $QVHU� DOELIURQV� IODYLURVWULV� KDG� D�
YHU\� JRRG� \HDU��ZH� VDZ�PDQ\�PRUH� EUHHGLQJ� SDLUV� WKLV�
\HDU� FRPSDUHG� ZLWK� ������ ,Q� -XO\� WKHUH� ZHUH� ��� SDLUV�
ZLWK� DQ� DYHUDJH� RI� ���� JRVOLQJ�SDLU� �D� WRWDO� RI� ����
DGXOWV�LPPDWXUHV�� PRVW� RI� ZKLFK� ZHUH� LQ� PRXOW�� LQ� D�
VWXG\�DUHD�RI�DERXW�����NP

�

��7KH�IROORZLQJ�ELUG�VSHFLHV�
ZHUH� DOVR� UHFRUGHG� LQ� WKLV� DUHD�� *UHDW� 1RUWKHUQ� 'LYHU�
*DYLD�LPPHU������ELUGV��QR�REYLRXV�EUHHGLQJ�SDLUV��5HG�
WKURDWHG�'LYHU����SDLU�ZLWK���SXOOL��WRWDO���SDLUV���0DOODUG�
$QDV� SODW\UK\QFKRV�� �� IHPDOH� ZLWK� �� SXOOL� �WRWDO� F�����
DGXOWV���/RQJ�WDLOHG�'XFN����IHPDOH�ZLWK���SXOOL��WRWDO����
DGXOWV��� &DQDGD� *RRVH�� �� SDLU� ZLWK� �� SXOOL� �WRWDO� ��
DGXOWV���%DUQDFOH�*RRVH�%UDQWD�OHXFRSVLV�����D�YHU\�UDUH�
YLVLWRU� LQ� :HVW� *UHHQODQG��� 5HG�QHFNHG� 3KDODURSH�� ��
PDOHV� ZLWK� DW� OHDVW� �� SXOOXV�PDOH� �WRWDO� RI� �� DGXOWV���
3XUSOH�6DQGSLSHU����DGXOWV�DOO�SUREDEO\�ZLWK�SXOOL��:KLWH�
WDLOHG�(DJOH�� �� MXYHQLOH� ����� N�� RQ� �� -XO\��*\UIDOFRQ�� ��
DGXOWV�DQG���MXYHQLOHV��3HUHJULQH�)DOFRQ����SDLU��SRVVLEO\�
EUHHGLQJ���5RFN�3WDUPLJDQ����IHPDOHV�ZLWK�DQ�DYHUDJH�RI�
��SXOOL��6QRZ\�2ZO����DGXOW�PDOH� ������-XO\��YDJUDQW� LQ�
:HVW�*UHHQODQG���

&�*ODKGHU��$�:DOVK�

����7UDLOO�,VODQG��.DUXSHOY�9DOOH\��*UHHQODQG��'HQPDUN�
������¶1�������¶:��

3DWWHUQV� REVHUYHG� RQ� 7UDLOO� ,VODQG� �1(� *UHHQODQG��
FOHDUO\�SRLQW�WR�D�YHU\�ORZ�SRSXODWLRQ�RI�OHPPLQJV��7KLV�
VLWXDWLRQ� ZDV� IXOO\� H[SHFWHG� LQ� YLHZ� RI� WKH� G\QDPLFV�
DVVHVVHG� LQ� WKH� WZR� SUHYLRXV� VHDVRQV�� ,QGLFDWRUV� RI� WKLV�
QXPHULFDO� GHSUHVVLRQ� LQFOXGH� WKH� YHU\� ORZ� QXPEHU� RI�
ZLQWHU�QHVWV�UHFRUGHG��VHFRQG�ORZHVW�ILJXUH�LQ����\HDUV��
DV� ZHOO� DV� WKH� H[WUHPHO\� SRRU� WUDSSLQJ� VXFFHVV� LQ� WKH�
VXPPHU�� $� KLJK� SURSRUWLRQ� RI� ZLQWHU� QHVWV� ZHUH� RFFX�
SLHG� E\� VWRDWV�� VXJJHVWLQJ� WKDW� KLJK� SUHGDWLRQ� SUHVVXUH�
GXULQJ� WKLV� VHDVRQ� SUHYHQWHG� DQ\� UHFRYHU\� RI� WKH� SRSX�
ODWLRQ� LQ� WKH� VXEQLYHDQ� HQYLURQPHQW�� 7KHVH� YHU\� ORZ�
GHQVLWLHV�DUH� UHODWHG� WR� WKH�DSSDUHQW� IDLOXUH�RI� UHSURGXF�
WLRQ�DWWHPSW�LQ�OHPPLQJ�SUHGDWRUV�LQ�VXPPHU��DEVHQFH�RI�
6QRZ\� 2ZOV�� QR� IR[� SXSV�� QR� EUHHGLQJ� RI� /RQJ�WDLOHG�
6NXDV���)URP�D�FOLPDWLF�SRLQW�RI�YLHZ��RQH�VKRXOG�QRWLFH�
WKDW� VQRZ�FRYHU� LQ�ZLQWHU�ZDV� ORZHU� WKDQ�DYHUDJH��ZLWK�
VQRZ�PHOW� DOUHDG\� IXOO\� FRPSOHWHG� E\� WKH� HQG� RI� -XQH��
L�H�� PRUH� WKDQ� �� ZHHNV� HDUOLHU� WKDQ� XVXDO�� 7KLV� HDUOLHU�
VQRZ� FOHDUDQFH� PD\� KDYH� IDYRXUHG� QHVWLQJ� RI� FHUWDLQ�
ZDGHU� VSHFLHV� OLNH� 6DQGHUOLQJV�&DOLGULV� DOED� EXW� UHSUR�
GXFWLYH�VXFFHVV�ODWHU�VXIIHUHG�IURP�SUHGDWLRQ��

%�6LWWOHU��2�*LOJ��

����=DFNHQEHUJ��*UHHQODQG��'HQPDUN�������¶1��
�����¶:��

,W� ZDV� D� YHU\� HDUO\� EUHHGLQJ� VHDVRQ� LQ� FRQWUDVW� WR� ODVW�
VXPPHU¶V�XQSUHFHGHQWHG�ODWH�VQRZ�PHOW��,Q�HDUO\�-XQH��DW�
WKH� VWDUW� RI� WKH� VHDVRQ�� ZH� KDG� ��� FP� RI� VQRZ� DW� RXU�
VRQLF� VQRZ� GHSWK� VHQVRU�� FRPSDUHG� ZLWK� ���� FP� ODVW�
\HDU��ZKHQ�ZH� FRXOG�XVH� VNLHV� RQ� WKH� WXQGUD�XQWLO� HDUO\�
-XO\��7KLV�\HDU��WKH�VQRZ�PHOW�ZDV�ODUJHO\�FRPSOHWHG�E\�
PLG�VXPPHU��7KH�UHVXOW�ZDV�WKDW�WKH�ZDGHUV�EUHG�DV�HDUO\�

DV�ZH�KDYH�UHFRUGHG�LQ�SUHYLRXV�HDUO\�\HDUV��WKDW�LV�LQLWLDO�
ILUVW� HJJ� GDWHV� DURXQG� �� -XQH� DQG� WKH� EXON� RI� ILUVW� HJJ�
GDWHV�ZLWKLQ�D�IHZ�GD\V�ODWHU��7KH�ZHDWKHU�ZDV�EHDXWLIXO�
GXULQJ�YLUWXDOO\�DOO�RI�-XQH�DQG�HDUO\�-XO\��VR�WKH�ZDGHUV�
DSSDUHQWO\�KDG�RSWLPDO�FRQGLWLRQV��

+RZHYHU��ZKDW� VKRXOG� KDYH� EHHQ� D� YHU\� JRRG� EUHHGLQJ�
VHDVRQ��ZDV�LQWHUUXSWHG�E\�D�ILHUFH�VQRZ�VWRUP�GXULQJ�WKH�
QLJKW�RI�������-XO\��L�H��LQ�WKH�PLGGOH�RI�WKH�FKLFN�UHDULQJ�
SHULRG�� 7KH� UHVXOW� ZDV� GHPRQVWUDWHG� E\�PRUH� WKDQ� ����
DGXOW�ZDGHUV�WKDW�DSSHDUHG�LQ�WKH�ULYHU�GHOWDV�DW�WKH�FRDVW�
LPPHGLDWHO\� DIWHUZDUGV� �� D� FOHDU� LQGLFDWLRQ�RI� WKH�PDQ\�
\RXQJ�ORVW�GXULQJ�WKH�VQRZVWRUP��

7KH� SRSXODWLRQ� FHQVXV� LQ� RXU� ��� NP
�

� VWXG\� DUHD� JDYH�
ILJXUHV� FORVH� WR� WKRVH�REWDLQHG�GXULQJ� WKH�SUHYLRXV� IRXU�
VHDVRQV��WKDW�LV�DERXW�����SDLUV�RI�'XQOLQV��DURXQG�������
SDLUV� HDFK�RI�5LQJHG�3ORYHU��6DQGHUOLQJ� DQG�7XUQVWRQH��
DQG� DERXW� ��� SDLUV� RI� 5HG� .QRW� &DOLGULV� FDQXWXV��
WRJHWKHU�ZLWK�����SDLUV�RI�5HG�QHFNHG�3KDODURSHV��$UHDV�
RI� DSSDUHQWO\� RSWLPDO� EUHHGLQJ� KDELWDW� WKDW� KDYH� EHHQ�
VQRZ� FRYHUHG� LQ� RWKHU� \HDUV�� UHPDLQHG� XQXVHG�� DQG� LW�
VHHPV�DV�LI� WKH�ZDGHU�SRSXODWLRQV�DUH�DGMXVWHG�WR�³DYHU�
DJH´� FRQGLWLRQV�� DV� WKH� VSHFLHV� LQYROYHG� DSSHDU� WR� EH�
ODUJHO\�VLWH�IDLWKIXO��

$ERXW� RQH� TXDUWHU� RI� WKH� QHVWV� IRXQG�ZHUH� SUHGDWHG� E\�
IR[HV��ZKLFK�LV�ZLWKLQ�WKH�UDQJH�IRXQG�LQ�SUHYLRXV�\HDUV��
7KUHH�IR[�GHQV�LQ�DQG�DURXQG�RXU�FHQVXV�DUHD�KHOG�SXSV��
7KH�OHPPLQJ�SRSXODWLRQ�ZDV�DW�DQ�DEVROXWH�ORZ��EXW�WKH�
ORFDO� IR[�SRSXODWLRQ� VHHPHG� WR�KDYH� UHVSRQGHG�PRUH� WR�
WKH� QXPEHUV� RI� PXVN� R[HQ� NLOOHG� E\� ZROIV� DQG� KDUVK�
ZHDWKHU�GXULQJ�WKH�SUHYLRXV�ZLQWHU��

1XPEHUV�RI�DGXOW�ZDGHUV�UHPDLQLQJ�RQ�WKH�WXQGUD�LQ�ODWH�
-XO\� WHQG� WR� GHFOLQH� TXLWH� UDSLGO\�� EXW� WKLV� \HDU�� SDU�
WLFXODUO\� IHZ� DODUP�FDOOLQJ� ZDGHUV� UHPDLQHG� DIWHU� WKH�
VQRZ� VWRUP�� VR� WKHUH� LV� OLWWOH� GRXEW� WKDW� PDQ\� RI� WKH�
FKLFNV� KDG� GLHG�� +RZHYHU�� QXPEHUV� RI� MXYHQLOH� ZDGHUV�
DSSHDULQJ�DW�WKH�FRDVW�GXULQJ�$XJXVW�GLG�QRW�GLIIHU�PXFK�
IURP�SUHYLRXV�\HDUV��7KLV�PHDQV�WKDW�FRQGLWLRQV�LQ�RWKHU�
SDUWV� RI� WKH� UHJLRQ� PXVW� KDYH� EHHQ� OHVV� VHYHUH�� 7KH�
VQRZVWRUP�KLW�WKH�FHQWUDO�SDUW�RI�1RUWKHDVW�*UHHQODQG��VR�
WKH� VRXWKHUQ� DQG� SRVVLEO\� DOVR� WKH� QRUWKHUQPRVW� SDUWV�
ZHUH�QRW�DIIHFWHG��
$�YHU\�HDUO\�EUHHGLQJ�VHDVRQ�ZLWK�DYHUDJH�SUHGDWLRQ�DQG�
UHJLRQDOO\� ORZ� IOHGJLQJ� VXFFHVV� GXH� WR� D� VHYHUH�
VQRZVWRUP� LQ�PLG� -XO\�� %LUG� EUHHGLQJ� SHUIRUPDQFH� FDQ�
EH�HYDOXDWHG�DV�PRGHUDWH��

+�0HOWRIWH�
6HH�DOVR��KWWS���ELREDVLV�GPX�GN�

,1)250$7,21� 3529,'('� %<� 5(6321'(176�
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3DYHO�6��7RPNRYLFK�	�0LNKDLO�<��6RORYLHY�
,Q� ����� LQIRUPDWLRQ� RQ� EUHHGLQJ� FRQGLWLRQV� EHFDPH�
DYDLODEOH� IURP���� ORFDOLWLHV� LQ� WKH�$UFWLF�DQG�6XEDUFWLF��
RI� ZKLFK� ô� ZHUH� LQ� WKH� 5XVVLDQ� $UFWLF�� *LYHQ� WKH� IDU�
KLJKHU� OHYHOV� RI� UHVHDUFK� DFWLYLWLHV� LQ� $PHULFD� DQG�
1RUWKHUQ� (XURSH� FRPSDUHG� ZLWK� 5XVVLD�� WKLV� VLWXDWLRQ�
LQGLFDWHV� WKDW� HIIRUWV� SXW� LQWR� VWLPXODWLQJ� LQWHUQDWLRQDO�
FRRSHUDWLRQ�RQ�WKH�SURMHFW�WXUQHG�RXW�WR�EH�OHVV�HIIHFWLYH�
WKDQ�ZDV� KRSHG�� 7KHUH�QHHGV� WR� EH� D�PXFK�JUHDWHU� UHF�
RJQLWLRQ�RI�WKH�LPSRUWDQFH�RI�SDUWLFLSDWLRQ�LQ�WKH�SURMHFW�
E\� SURIHVVLRQDO� DQG� DPDWHXU� RUQLWKRORJLVWV�� DQG� KHQFH�
PRUH�FRQWULEXWLRQV�WR�WKH�GDWDEDVH��WR�HQDEOH�JHRJUDSKLF�
YDULDWLRQ� LQ� EUHHGLQJ� FRQGLWLRQV� WR� EH� DVVHVVHG� IRU� WKH�
ZKROH�$UFWLF��7KH�QDWXUH�RI�WKH�VXEPLWWHG�UHSRUWV�PHDQV�
WKDW� DQ\� DVVHVVPHQW� RI� EUHHGLQJ� SHUIRUPDQFH� RI� $UFWLF�
ELUGV��EDVHG�RQ������GDWD��LV�ODUJHO\�UHVWULFWHG�WR�5XVVLD�
DQG�SDUW�RI�$ODVND��

:HDWKHU�DQG�RWKHU�DELRWLF�IDFWRUV��

:HDWKHU� FRQGLWLRQV�� WLPLQJ� RI� VQRZPHOW� DQG� H[WUHPH�
HYHQWV� OLNH� VXPPHU� VQRZIDOOV� DQG� RXW�RI�VHDVRQ� IORRGV�
PD\� KDYH� VHULRXV� LPSDFWV� RQ� WKH� QXPEHUV� RI� $UFWLF�
EUHHGLQJ�ELUGV�DQG�WKHLU�EUHHGLQJ�VXFFHVV��-XGJLQJ�E\�WKH�
PDS�RI�GHYLDWLRQV�RI�PRQWKO\�PHDQ�DLU� WHPSHUDWXUHV�IRU�
-XQH������IURP�WKH�DYHUDJH�RYHU�WKH�ODVW���\HDUV��)LJ����
RQ� SDJH� ����� WKH� WHPSHUDWXUH� UHJLPH� ZDV� IDYRXUDEOH�
GXULQJ�WKH�VWDUW�RI�WKH�ELUG�EUHHGLQJ�VHDVRQ�LQ�PRVW�DUHDV�
RI� WKH� $UFWLF�� +LJKHU� WKDQ� QRUPDO� WHPSHUDWXUHV� ZHUH�
UHFRUGHG�LQ�QRUWK�HDVWHUQ�(XURSH��ZHVWHUQ�6LEHULD��QRUWK�
HDVWHUQ�6LEHULD��LQWHULRU�SDUWV�RI�$ODVND��QRUWKHUQ�SDUWV�RI�
WKH� &DQDGLDQ� $UFWLF� DUFKLSHODJR�� DQG� LQ� WKH� ZHVW� DQG�
VRXWK�RI�*UHHQODQG��/RZ�WHPSHUDWXUHV�ZHUH� UHFRUGHG� LQ�
-XQH� LQ� QRUWK�HDVW� *UHHQODQG�� ,FHODQG�� 6FDQGLQDYLD��
6YDOEDUG�� VRXWKHUQ� SDUWV� RI� WKH� &DQDGLDQ� $UFWLF�
DUFKLSHODJR��DQG�LQ�SDUWLFXODU�DURXQG�+XGVRQ�%D\��

7HPSHUDWXUH� FKDUDFWHULVWLFV� RI� -XQH� GR� QRW� QHFHVVD�
ULO\� DJUHH� ZLWK� WKH� HYDOXDWLRQ� RI� VSULQJ� SKHQRORJ\� E\�
UHVSRQGHQWV�� EHFDXVH� WKH� ODWWHU� GHSHQGV� DOVR� RQ� WKH�
DPRXQW�RI� DFFXPXODWHG� VQRZ��DQG� LQ�VRPH�UHJLRQV� �H�J��
6FDQGLQDYLD� DQG�ZHVWHUQ�$ODVND�� VSULQJ� QRUPDOO\� VWDUWV�
LQ�0D\�� $Q� HDUO\� VSULQJ� ZDV� UHSRUWHG� LQ� WKH� QRUWK�HDVW�
DQG� ZHVW� RI� *UHHQODQG� DQG� PRVW� RI� 5XVVLD�� LQFOXGLQJ�
QRUWK�HDVWHUQ� (XURSH�� WKH� 3RODU� 8UDOV�� VRXWKHUQ� <DPDO��
PDQ\�ORFDOLWLHV�LQ�7DLP\U�DQG�QRUWKHUQ�<DNXWLD��DQG�WKH�
ORZHU�UHDFKHV�RI�WKH�$QDG\U�5LYHU��2Q�WKH�QRUWKHUQ�.ROD�
3HQLQVXOD�� 7DLP\U� DQG� LQ� WKH� ,QGLJLUND� 5LYHU� DUHD� LQ�
<DNXWLD� HDUO\� VQRZPHOW� ZDV� IROORZHG� E\� D� FROG� -XQH��
ZLWK� VQRZIDOOV� DQG� UDLQV� RQ� 7DLP\U�� $� ODWH� VSULQJ� ZDV�
UHFRUGHG�LQ�WKH�SRODU�GHVHUWV�RI�QRUWKHUQ�7DLP\U�DQG�WKH�
QHLJKERXULQJ� 6HYHUQD\D� =HPO\D� DUFKLSHODJR�� RQ�:UDQ�
JHO� ,VODQG��&KXNRWVN\�3HQLQVXOD�� LQ�$ODVND�DQG�PRVW� OR�
FDOLWLHV�LQ�&DQDGD��+LJK�IORRG�OHYHOV�RQ�ULYHUV�DQG�ODNHV�
ZHUH�UHSRUWHG�RQO\�IURP�WKH�DUHD�ZHVW�RI�+XGVRQ�%D\��

0HDQ�-XO\�DLU�WHPSHUDWXUHV��)LJ����RQ�SDJH�����ZHUH�
XQXVXDOO\�KLJK�LQ�QRUWKHDVW�(XURSH��<DPDO��QRUWK�HDVWHUQ�
6LEHULD� DQG� *UHHQODQG�� 7KH� VLWXDWLRQ� LPSURYHG� LQ�
QRUWKHDVWHUQ� *UHHQODQG�� RQ� 6YDOEDUG�� LQ� FHQWUDO� DQG�
HDVWHUQ�SDUWV�RI�WKH�&DQDGLDQ�$UFWLF�DQG�6XEDUFWLF��ZKLOH�
RQ� ZHVWHUQ� 7DLP\U�� ZHVW� RI� <DNXWLD�� &KXNRWVN\�

3HQLQVXOD�DQG�$ODVND�� LQ�FRQWUDVW�� WHPSHUDWXUHV�GURSSHG�
EHORZ�WKH�DYHUDJH��

5HVSRQGHQWV� UHSRUWHG� D� ZDUP� DQG� GU\� VXPPHU� IRU�
QRUWK�HDVW� (XURSH� DQG�ZHVWHUQ� 6LEHULD��$QDG\U� ORZODQG�
DQG� IXUWKHU� VRXWK�� :UDQJHO� ,VODQG� DQG� LQ� QRUWK�HDVW�
*UHHQODQG�� +RZHYHU�� VQRZVWRUPV� LQ� WKH� VHFRQG� KDOI� RI�
-XO\� LQ� WKH� ODVW� WZR�DUHDV�UHVXOWHG�LQ�WKH�GHDWKV�RI�PDQ\�
MXYHQLOH�ELUGV��7KH�ODFN�RI�SUHFLSLWDWLRQ�LQ�VXPPHU�OHG�WR�
GU\LQJ� RXW� RI� PDQ\� PDUVKHV� DQG� VPDOO� ZDWHU� ERGLHV��
:DUP� ZHDWKHU� ZDV� DOVR� UHFRUGHG� RQ� %\ORW� DQG� 6RXWK�
DPSWRQ� LVODQGV� LQ�&DQDGD��7KH� VXPPHU�ZDV�UHSRUWHG� WR�
EH� FROGHU� WKDQ� XVXDO� RQ� WKH� QRUWKHUQ� .ROD� 3HQLQVXOD��
IURP�ZHVWHUQ�<DNXWLD�� HDVW� RI� WKH�&KXNRWVN\�3HQLQVXOD��
ZHVWHUQ�DQG�QRUWKHUQ�$ODVND�DQG�ZHVW�RI�+XGVRQ�%D\��

5RGHQW�DEXQGDQFH�

3RSXODWLRQV� RI� PLFURWLQH� URGHQWV� �OHPPLQJV� DQG� YROHV��
DUH�NQRZQ�WR�VKRZ�SURQRXQFHG�F\FOLFLW\�LQ�PDQ\�$UFWLF�
UHJLRQV��WKHUHE\�DIIHFWLQJ�WKH�GLVWULEXWLRQ�DQG�SRSXODWLRQ�
G\QDPLFV� RI� SUHGDWRUV� �PDPPDOV� DQG� ELUGV�� WKDW� DUH�
GHSHQGHQW� RQ� URGHQWV�� 7KLV� OHDGV� WR� YDULDWLRQV� LQ�
SUHGDWLRQ�SUHVVXUH�RQ�JURXQG�QHVWLQJ�ELUGV��

,Q� ������ OHPPLQJV�ZHUH�QRW� GHWHFWHG�RU�RFFXUUHG� LQ�
ORZ� QXPEHUV� LQ� QRUWK�HDVW� *UHHQODQG�� LQ� WKH� QRUWK� RI�
(XURSHDQ�5XVVLD��ZHVWHUQ�6LEHULD��ZHVWHUQ�7DLP\U��&KH�
O\XVNLQ� &DSH� RQ� QRUWKHUQ� 7DLP\U�� LQ� VRPH� ORFDOLWLHV� RI�
WKH�&KXNRWVN\�3HQLQVXOD��LQ�QRUWKHUQ�$ODVND�DV�ZHOO�DV�LQ�
ZHVWHUQ�$ODVND�DQG�ZHVW�RI�+XGVRQ�%D\��)LJ����RQ�SDJH�
����� +LJK� QXPEHUV� ZHUH� UHSRUWHG� IURP� 6HYHUQD\D�
=HPO\D� DUFKLSHODJR�� HDVWHUQ� 7DLP\U�� <DNXWLD� �DW� OHDVW�
EHWZHHQ� /HQD� DQG� .RO\PD� ULYHU� GHOWDV��� VSRUDGLFDOO\�
IURP� &KXNRWND� DQG� QRUWKHUQ� $ODVND�� DQG� IURP� %\ORW�
,VODQG�� /HPPLQJV� VKRXOG� KDYH� SHDN� LQ� YDVW� DUHDV� RI�
HDVWHUQ�6LEHULD�IURP�HDVWHUQ�7DLP\U�WR�WKH�.RO\PD�5LYHU��
$YHUDJH�QXPEHUV�ZHUH� UHFRUGHG�RQ�9DLJDFK� ,VODQG�� WKH�
RQO\�UHSRUWHG�(XURSHDQ�DUHD�ZLWK�OHPPLQJV�WKLV�\HDU��2Q�
:UDQJHO�,VODQG��OHPPLQJ�DEXQGDQFH�ZDV�ORZ�WR�DYHUDJH�
LQ� GLIIHUHQW� ORFDOLWLHV�� DQG� UHVSRQGHQWV� JDYH� GLIIHUHQW�
RSLQLRQV� DERXW� WUHQGV� LQ� QXPEHUV�� D� VLPLODUO\� GLYHUVH�
VLWXDWLRQ�ZDV�REVHUYHG�RQ�WKH�&KXNRWVN\�3HQLQVXOD��

9ROHV�� W\SLFDO� LQ� WKH� VRXWKHUQ� WXQGUD� DQG� IRUHVW�
WXQGUD�� SHDNHG� LQ� WKH� <XNRQ�.XVNRNZLP� 5LYHU� GHOWD�
DUHD�LQ�$ODVND��6W�/DXUHQFH�,VODQG��LQ�,QGLJLUND�DUHD��DQG�
ZHUH� ORFDOO\� FRPPRQ� RU� DEXQGDQW� LQ� QRUWKHUQPRVW�
$ODVND�� DW� &KXNRWND�� ZHVW� RI� WKH� .RO\PD� 'HOWD�� /HQD�
'HOWD�� ORFDOO\� LQ� FHUWDLQ�KDELWDWV� LQ� VRXWKHUQ�<DPDO�� WKH�
3RODU�8UDOV�� 3HFKRUD�5LYHU� GHOWD� DQG� WKH� QRUWKHUQ�.ROD�
3HQLQVXOD��

3UHGDWRUV��

7KH�QXPEHUV�DQG�EUHHGLQJ�SHUIRUPDQFH�RI�SUHGDWRUV�JH�
QHUDOO\�IROORZHG�WKH�SDWWHUQ�RI�URGHQW�DEXQGDQFH��$UFWLF�
)R[HV�� ZKLFK� DUH� SULQFLSDO� SUHGDWRUV� RI� WXQGUD� ELUG�
FOXWFKHV�� ZHUH� HLWKHU� QRW� UHFRUGHG� LQ� (XURSHDQ� $UFWLF�
ORFDOLWLHV��RU�ZHUH�FRPPRQ�DV�QRQ�EUHHGHUV��WR�WKH�QRUWK�
RI� WKH� 3HFKRUD� 5LYHU� GHOWD��� ,Q� QRUWKHUQ� (XURSH�� WKH\�
ZHUH�FRPPRQ�RQO\�RQ�9DLJDFK�,VODQG��ZKHUH�EUHG��7KH\�
ZHUH� UHSRUWHG� DV� EHLQJ� FRPPRQ� DW� D� VLQJOH� VLWH� LQ� WKH�
/RZHU� 2E¶� 5LYHU� DUHD�� EXW� IDUWKHU� HDVW� IURP�7DLP\U� WR�
&KXNRWVN\� 3HQLQVXOD� IR[HV� ZHUH� FRPPRQ� WR� QXPHURXV�
DQG�EUHG� DW�PRVW� VLWHV��5HG�)R[HV�EUHG�DW� VRPH�VLWHV�DW�
&KXNRWND�� ZKLOH� 6WRDWV� ZHUH� QXPHURXV� RQ� 6HYHUQD\D�
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=HPO\D�DQG� LQ� WKH� ,QGLJLUND�5LYHU�DUHD��7KH\�ZHUH�DOVR�
UHSRUWHG� IURP� WKH� ORZHU� $QDG\U� 5LYHU�� QRUWK�ZHVWHUQ�
7DLP\U� DQG� QRUWK�HDVW� *UHHQODQG�� EXW� GLG� QRW� EUHHG� LQ�
WKH�ODWWHU�VLWH�EHFDXVH�RI�ORZ�OHPPLQJ�QXPEHUV��%UHHGLQJ�
DFWLYLW\� RI� ERWK� IR[� VSHFLHV� ZDV� KLJK� RQ� %\ORW� ,VODQG��
ZKLOH�LQ�ZHVW�*UHHQODQG�$UFWLF�)R[HV�ZHUH�UDUH�DQG�KDG�
PLQLPDO�LPSDFW�RQ�ELUGV��

2ZOV�ZHUH�HLWKHU�QRW�IRXQG�LQ�WKH�ZHVWHUQ�SDUW�RI�WKH�
5XVVLDQ� $UFWLF�� RU� ZHUH� YHU\� UDUH� �)LJ�� �� RQ� SDJH� �����
)URP� FHQWUDO�7DLP\U� IXUWKHU� HDVW� RZOV�ZHUH� FRPPRQ�DW�
PRVW� VLWHV�� DQG� EUHG� LQ� VRPH� RI� WKHP��%UHHGLQJ� 6QRZ\�
2ZOV� ZHUH� DEXQGDQW� RQ� %\ORW� ,VODQG�� QHDU� %DUURZ� RQ�
$ODVND��LQ�WKH�/HQD�5LYHU�GHOWD��DQG�ORFDOO\�RQ�&KXNRWND��
LQ�WKH�YLFLQLW\�RI�0\V�6KPLGWD�DQG�,RQ\�/DNH��DQG�DW�WKH�
IRRWKLOOV� RI� WKH� =RORWR\� 5LGJH� 0WV�� DORQJ� WKH� HGJH� RI�
/RZHU�$QDG\U�3ODLQ��7KH\�ZHUH�FRPPRQ�EUHHGHUV�LQ�WKH�
FHQWUH� RI�:UDQJHO� ,VODQG�� DQG� QHVWHG� QHDU�6Y\DWR\�1RV�
&DSH� LQ� <DNXWLD�� +LJK� FRQFHQWUDWLRQV� RI� QRQ�EUHHGLQJ�
6QRZ\� 2ZOV� ZHUH� UHSRUWHG� IURP� 9DLJDFK� ,VODQG��
6HYHUQD\D� =HPO\D� DUFKLSHODJR�� WKH� <XNRQ�.XVNRNZLP�
5LYHU� GHOWD�� $ODVND�� DQG� SRVVLEO\� ZHVW� RI� WKH� .RO\PD�
'HOWD��6KRUW�HDUHG�2ZOV�QHVWHG�QHDU�WKH�,QGLJLUND�5LYHU��
QHDU�$QDG\U� FLW\�� LQ� WKH�<XNRQ�.XVNRNZLP�5LYHU�GHOWD�
DQG�QHDU�%DUURZ��

%UHHGLQJ� RI� 3RPDULQH� 6NXDV� ZDV� UHFRUGHG� DW� MXVW� D�
IHZ� VLWHV�� EXW� DOZD\V� LQ� WKH� SUHVHQFH� RI� DW� OHDVW� ORFDOO\�
FRPPRQ� RU� DEXQGDQW� OHPPLQJV�� VRXWK�HDVWHUQ� 7DLP\U��
/HQD�'HOWD��:UDQJHO� ,VODQG�� =RORWR\�5DQJH�� DQG� LQ� WKH�
YLFLQLW\�RI�%DUURZ��)LJ����RQ�SDJH������

/RQJ�WDLOHG� 6NXD� DQG� 5RXJK�OHJJHG� %X]]DUG� DOVR�
VKRZHG�VRPH�GHSHQGHQFH�RQ�URGHQW�QXPEHUV��HLWKHU�QRW�
DWWHPSWLQJ�WR�QHVW�LQ�DUHDV�ZLWK�IHZ�URGHQWV��RU�RFFXUULQJ�
LQ� VXEVWDQWLDOO\� ORZHU� QXPEHUV� LQ� VXFK� DUHDV�� ,Q� WKH�
QRUWKZHVWHUQ� 7DLP\U�� %X]]DUG� QHVWV� ZHUH� GHVHUWHG� RU�
GHSUHGDWHG�� 0RVW� VLWHV� ZLWK� KLJK� RU� PRGHUDWH� OHPPLQJ�
QXPEHUV� LQ� WKH� HDVWHUQ� SDUW� RI� WKH� 5XVVLDQ� $UFWLF� KDG�
FRPPRQ� RU� QXPHURXV� /RQJ�WDLOHG� 6NXDV� DQG� 5RXJK�
OHJJHG� %X]]DUGV� �H[FHSW� IRU� &KXNRWND� ZKHUH� EX]]DUGV�
DUH�QHYHU�QXPHURXV��ZKLFK�EUHG�VXFFHVVIXOO\��7KH�VDPH�
ZDV� WUXH� IRU� 9DLJDFK� ,VODQG�� 7KH� DEVHQFH� RI� 2ZOV� DQG�
%X]]DUGV� RQ� 6W��/DZUHQFH� ,VODQG�� ZKHUH� WKHUH� ZHUH�
DEXQGDQW�YROHV��LV�RI�QRWDEOH�LQWHUHVW��

'LVWULEXWLRQ�DQG�QXPEHUV�RI�ZDWHUIRZO�DQG�ZDGHUV��

7KH� QXPEHUV� DQG� VRPHWLPHV� GLVWULEXWLRQV� RI� ZDWHUIRZO�
DQG� ZDGHUV� FDQ� FKDQJH�� GHSHQGLQJ� RQ� WKH� WLPLQJ� RI�
VQRZPHOW�� VSULQJ� WHPSHUDWXUH�DQG� WKH�K\GURORJLFDO� UHJL�
PH�� /RZ� IORRG� RQ� WKH� 2E¶� 5LYHU� LQ� FRPELQDWLRQ� ZLWK�
HDUO\�VQRZPHOW�ZHUH�SUHVXPDEO\�UHVSRQVLEOH�IRU�WKH�ORZ�
QXPEHUV�RI�VZDQV��JHHVH��GXFNV�DQG�VRPH�ZDGHUV�LQ�WKH�
ORZHU�UHDFKHV�RI�WKLV�ULYHU��6�3�3DVNKDOQ\�SUHVXPHG�WKDW�
/RQJ�WDLOHG� 'XFNV� DQG� SRVVLEO\� RWKHUV�PLJUDWHG� IXUWKHU�
QRUWK�� D� WKHRU\� VXSSRUWHG�E\� WKH�SUHVHQFH�RI� KLJK�QXP�
EHUV� RI� GXFNV� DQG�5HG�WKURDWHG�'LYHUV� IXUWKHU� QRUWK�� LQ�
WKH� PLGGOH� UHDFKHV� RI� WKH� 6FKXWFK\D� 5LYHU� RQ� <DPDO��
1XPEHUV� RI� %HZLFN¶V� 6ZDQV� LQ� WKH� DUHD� QRUWK� RI� WKH�
3HFKRUD�5LYHU� GHOWD� GURSSHG� WR� WKHLU� ORZHVW� OHYHO� LQ� ���
\HDUV�RI�FRXQWV��1HVWLQJ�%UHQW�*HHVH�ZHUH�OHVV�FRPPRQ�
WKDQ� XVXDO� LQ� WKH� <XNRQ�.XVNRNZLP� 5LYHU� GHOWD�� DQG�
FKRVH� QRW� WR� EUHHG� DW� DOO� RQ� VRXWKHUQ�%ROVKHYLN� ,VODQG��
6HYHUQD\D� =HPO\D� DUFKLSHODJR�� $Q� HDUO\� VSULQJ� OHG� WR�

GHFUHDVHG� QXPEHUV� RI� EUHHGLQJ� &RPPRQ� (LGHUV� DW�
$LQRZ\�,VODQGV��

7KH� VKRUWDJH� RI� VQRZ�IUHH� DUHDV� RQ�:UDQJHO� ,VODQG�
DOORZHG� QHVWLQJ� RI� RQO\� VOLJKWO\� PRUH� WKDQ� KDOI� RI� WKH�
6QRZ� *HHVH� WKDW� KDG� DUULYHG� RQ� WKH� LVODQG�� DQG� WKH�
QHVWLQJ� GHQVLW\� RI� WKLV� VSHFLHV� RQ� %\ORW� ,VODQG�ZDV� QRW�
KLJK�DV�D�UHVXOW�RI�WKH�ODWH�VSULQJ��$�VKRUWDJH�RI�ILVK�IRRG�
RQ� $LQRZ\� ,VODQGV� UHVXOWHG� LQ� PDVV� QRQ�EUHHGLQJ� LQ�
$UFWLF� 7HUQV� DQG� FKLFN� GHDWKV� LQ� ODUJH� ZKLWH�KHDGHG�
JXOOV��/RZ�QXPEHUV� RI� ELUGV��ZDGHUV� LQ�SDUWLFXODU��ZHUH�
UHSRUWHG� IURP� ZHVWHUQ� DQG� FHQWUDO� 7DLP\U�� :UDQJHO�
,VODQG�DQG�WKH�ZHVWHUQ�VKRUH�RI�+XGVRQ�%D\��,Q�FRQWUDVW��
WKH� EUHHGLQJ� GHQVLW\� RI� ELUGV� ZDV� KLJKHU� DW� HDVWHUQ�
0XUPDQ�� LQ� WKH�/HQD�5LYHU�GHOWD�DQG�RQ�$UFWLF�&RDVWDO�
3ODLQ�LQ�$ODVND��

$� ORQJ�WHUP� LQFUHDVH� LQ� WKH� QXPEHUV� RI� *UH\�ODJ�
*HHVH� ZDV� UHSRUWHG� RQ� $LQRZ\� ,VODQGV� DQG� RI� +HUULQJ�
*XOOV�DW�ORZHU�$QDG\U��

%UHHGLQJ�VXFFHVV�

7KH�HYDOXDWLRQ�RI�EUHHGLQJ�VXFFHVV�LQ�������DV�LGHQWLILHG�
E\� UHVSRQGHQWV� RU� LQIHUUHG� IURP� RWKHU� LQIRUPDWLRQ� WKH\�
VXSSOLHG�� LV� VKRZQ� RQ� )LJ�� �� RQ�SDJH�����+RZHYHU�� WKH�
H[DFW�ILJXUHV�RI�QHVWLQJ�EUHHGLQJ�VXFFHVV�DUH�DYDLODEOH�LQ�
RQO\� D� IHZ� FDVHV��$V� LOOXVWUDWHG� E\� WKH� ILJXUH�� EUHHGLQJ�
VXFFHVV�ZDV� KLJKHVW� SULPDULO\� LQ� WKH� HDVWHUQ� SDUW� RI� WKH�
5XVVLDQ�$UFWLF��L�H��LQ�WKH�EHOW�RI�KLJK�OHPPLQJ�QXPEHUV��
$GGLWLRQDOO\��ELUGV�EUHG�VXFFHVVIXOO\� LQ�ZHVW�*UHHQODQG��
QRUWKHDVW�&DQDGD��LQ�WKH�<XNRQ�.XVNRNZLP�5LYHU�GHOWD��
LQ�.RU\DN�+LJKODQG�ZKHUH�WKHUH�ZHUH�DEXQGDQW�YROHV��LQ�
WKH�3RODU�8UDOV�DQG�WKH�3HFKRUD�5LYHU�GHOWD��
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)LJXUH����$EXQGDQFH�RI�RZOV�LQ�WKH�$UFWLF�LQ�������

�

)LJXUH����$EXQGDQFH�RI�3RPDULQH�6NXDV�LQ�WKH�$UFWLF�LQ�������
�
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7KHUH� ZDV� LQWHUPHGLDWH� EUHHGLQJ� SHUIRUPDQFH� E\�
ELUGV� LQ�HDVWHUQ�0XUPDQ�� WKH�/RZHU�2E¶� UHJLRQ��FHQWUDO�
7DLP\U�� FHQWUDO� &DQDGD�� QRUWK�HDVW� *UHHQODQG� DQG� SUR�
EDEO\�9DLJDFK� ,VODQG��2Q�:UDQJHO� ,VODQG�� 6QRZ�*HHVH�
KDG� DYHUDJH�EUHHGLQJ� VXFFHVV��ZKLOH� WKDW� RI�ZDGHUV�DQG�
SDVVHULQHV� ZDV� VXEVWDQWLDOO\� UHGXFHG� E\� D� SURORQJHG�
VQRZVWRUP� LQ� ODWH� -XO\��&OHDUO\�� WKH� ORZ�QHVWLQJ�VXFFHVV�
RI� WXQGUD� ELUGV� RQ�ZHVWHUQ� 7DLP\U� UHVXOWHG� IURP� KHDY\�
SUHGDWLRQ��DV�WKH�OHPPLQJ�SHDN�LQ������ZDV�IROORZHG�E\�
GHSUHVVHG�QXPEHUV� LQ�������3RRU�EUHHGLQJ�SHUIRUPDQFH�
RI�JHHVH�RQ�%DQNV�,VODQG��&DQDGD��UHVXOWHG�IURP�DGYHUVH�
ZHDWKHU�LQ�VSULQJ��

&RPSDULVRQ�ZLWK�SUHGLFWLRQV�IRU������

7KH� SHDN� LQ� QXPEHUV� RI� OHPPLQJV� LQ� ZHVWHUQ� 7DLP\U��
DVVRFLDWHG�ZLWK� KLJK�EUHHGLQJ� VXFFHVV��ZDV� VXSSRVHG� WR�
VSUHDG�LQ������WR�DGMDFHQW�DUHDV�LQ�WKH�ZHVW�DQG�HDVW��DQG�
WR� GHFUHDVH� LQ� ZHVWHUQ� 7DLP\U�� 0LJUDWLRQ� RI� SUHGDWRUV�
IURP� ZHVWHUQ� 7DLP\U�� WR� WKH� DUHDV� ZLWK� DEXQGDQW� IRRG�
VXSSO\�� FRXOG� KDYH� OHG� WR� GHFUHDVHG� SUHGDWLRQ� SUHVVXUH�
RQ�ELUGV� LQ� WKH�YDVW�DUHDV�RI�ZHVWHUQ�DQG�FHQWUDO�6LEHULD�
�1HZVOHWWHU� 1R�� ��� S�� ����� 7KLV� SUHGLFWLRQ� ZDV� QRW�
FRQILUPHG� LQ� DOO� SDUWV�� /HPPLQJ� QXPEHUV� FKDQJHG� DV�
H[SHFWHG� RQ� 7DLP\U� DQG� IDUWKHU� HDVW� LQ� 6LEHULD�� DQG�
FRQVHTXHQWO\�ELUG�UHSURGXFWLRQ�ZDV�VXFFHVVIXO�WKHUH��EXW�
WR�WKH�ZHVW�RI�7DLP\U�WKH�VLWXDWLRQ�GHYHORSHG�GLIIHUHQWO\��
$FFRUGLQJ�WR�LQIRUPDWLRQ�DYDLODEOH�IURP�VRXWKHUQ�<DPDO�
DQG�WKH�3RODU�8UDOV��ORFDOO\�KLJK�QXPEHUV�RI�OHPPLQJV�LQ�
����� GLG� QRW� VSUHDG� WR� WKH� ZKROH� UHJLRQ� LQ� ������ EXW�
LQVWHDG�GHFUHDVHG�WR�D�YHU\�ORZ�OHYHO��3UHVXPDEO\��WKHVH�
SURFHVVHV�RFFXUUHG�ODWH�LQ�������FDXVLQJ�HPLJUDWLRQ��DQG�
G\LQJ"��RI�$UFWLF�)R[HV�DQG�D�GHFOLQH�RI�WKHLU�SRSXODWLRQ�
LQ�VXPPHU�������UHVXOWLQJ�LQ�JRRG��DOWKRXJK�QRW�WKH�EHVW��
UHSURGXFWLRQ� RI� WXQGUD� ELUGV�� 6XFK� D� VFHQDULR� ZDV��
SUREDEO\�� FRPPRQ� IRU� WKH� ZKROH� RI� QRUWK� (XURSHDQ�
5XVVLD�DSDUW�IURP�9DLJDFK�,VODQG�ZKHUH�D�ORFDO�OHPPLQJ�
SHDN� DWWUDFWHG� SUHGDWRUV�� :HDWKHU� FRQGLWLRQV� ZHUH�
JHQHUDOO\�IDYRXUDEOH�IRU�ELUGV�LQ�QRUWKHUQ�5XVVLD��H[FHSW�
IRU� :UDQJHO� ,VODQG�� 7KH� UHVXOW� ZDV� JRRG� UHSURGXFWLYH�
SHUIRUPDQFH� LQ� PRVW� SDUWV� RI� WKH� (XUDVLDQ� 1RUWK�� DQG�
VKRXOG� KDYH� EHHQ� UHIOHFWHG� LQ� WKH� DJH� FRPSRVLWLRQ� RI�
PLJUDQWV�RQ�GLIIHUHQW�IO\ZD\V��,W�LV�QRWHZRUWK\��WKDW�ELUG�
EUHHGLQJ� VXFFHVV� ZDV� VWLOO� VXEVWDQWLDOO\� KLJKHU� LQ� WKH�
HDVWHUQ� SDUW� RI� WKH� (XUDVLDQ� $UFWLF� WKDQ� LQ� WKH� ZHVWHUQ�
SDUW�� ZLWK� WKH� ZHVWHUQ� 7DLP\U� UHJLVWHULQJ� WKH� ORZHVW�
QHVWLQJ�VXFFHVV��

3UHGLFWLRQV�ZHUH� DPELJXRXV� IRU�:UDQJHO� ,VODQG� DQG�
QRUWKHUQ�$ODVND�DQG�GR�QRW�ZDUUDQW�FRPSDULVRQ�ZLWK�WKH�
UHDO� VLWXDWLRQ�� 7KH� VFHQDULR� IRU� QRUWK�HDVW� *UHHQODQG�
DJUHHG�ZLWK�H[SHFWDWLRQV��GHFUHDVHV�LQ�OHPPLQJ�QXPEHUV�
WKHUH� LQ������HQGHG�ZLWK�GHHS�GHSUHVVLRQ�LQ�������7KLV�
VKRXOG� KDYH� FDXVHG� DQ� LQFUHDVH� LQ� SUHGDWLRQ� DQG�
FRUUHVSRQGLQJ� GHFUHDVH� RI� ELUG� SURGXFWLYLW\�� EXW� WKH�
ODWWHU� ZDV� REVHUYHG� RQO\� WR� WKH� OHYHO� RI� LQWHUPHGLDWH�
EUHHGLQJ�SHUIRUPDQFH��

3UHGLFWLRQV�IRU�VXPPHU������

.QRZOHGJH� RI� ZKLFK� $UFWLF� UHJLRQV� KDG� HLWKHU� KLJK� RU�
ORZ�QXPEHUV�RI�URGHQWV�LQ������HQDEOHV�IDLUO\�FRQILGHQW�
SUHGLFWLRQV� WR� EH� PDGH� RI� WKH� OLNHO\� OHYHOV� RI� URGHQWV��
SUHGDWLRQ� DQG� ELUG� EUHHGLQJ� VXFFHVV� LQ� WKH� FRPLQJ�
VXPPHU�� ������/HPPLQJ�QXPEHUV�PD\� VWDUW� WR� LQFUHDVH�
LQ� QRUWKHUQ� (XURSH�� ZHVWHUQ� 6LEHULD� DQG� LQ� ZHVWHUQ�

7DLP\U�� 3UHGDWRUV� ZHUH� QRW� QXPHURXV� LQ� PRVW� DUHDV� RI�
WKLV�YDVW� UHJLRQ��ZLWK� WKH�H[FHSWLRQ�RI�7DLP\U�� LQ�������
DQG� JLYHQ� ORZ� URGHQW� DEXQGDQFH�� QXPEHUV� RI� SUHGDWRUV�
DUH�QRW�H[SHFWHG�WR�JURZ��,W�LV�PRVW�OLNHO\�WKHLU�QXPEHUV�
ZLOO�GHFOLQH� LQ� VRPH�DUHDV�E\� VXPPHU������ �DOWKRXJK�D�
SURSRUWLRQ� RI� $UFWLF� )R[HV� FDQ� FRPH� IURP�7DLP\U� DQG�
9DLJDFK��� 7KLV� JLYHV� JURXQGV� WR� H[SHFW� ORZ� SUHGDWLRQ�
SUHVVXUH� DQG� FRQVHTXHQWO\� VXFFHVVIXO� UHSURGXFWLRQ� RI�
ELUGV�LQ�WKH�WXQGUD�RI�HDVWHUQ�(XURSH�DQG�ZHVWHUQ�6LEHULD��

7KH�VLWXDWLRQ�LV�WRWDOO\�GLIIHUHQW�LQ�FHQWUDO�DQG�HDVWHUQ�
6LEHULD�� ZKHUH� OHPPLQJ� QXPEHUV� VKRXOG� GHFUHDVH� DIWHU�
KDYLQJ� SHDNHG� LQ� ������ :KLOH� QXPHURXV� DIWHU� JRRG�
UHSURGXFWLRQ� LQ� ������$UFWLF� DQG�5HG� IR[HV��6WRDWV� DQG�
RWKHU� SUHGDWRUV� ZLOO� EH� VKRUW� RI� IRRG� DQG� ZLOO� DFWLYHO\�
SUH\�XSRQ�ELUG�FOXWFKHV�ZLWK�DSSDUHQW�DGYHUVH�UHVXOWV�IRU�
UHSURGXFWLYH� SHUIRUPDQFH� RI� PRVW� WXQGUD� ELUGV�� 7KH�
DUHDV� ZLWK� H[SHFWHG� JRRG� DQG� EDG� ELUG� SURGXFWLYLW\� LQ�
ZHVWHUQ� DQG� HDVWHUQ� 6LEHULD�� UHVSHFWLYHO\�� DUH� VHSDUDWHG�
E\�WKH�7DLP\U�3HQLQVXOD��ZKLFK�FDQ�EH�LQYDGHG�E\�$UFWLF�
)R[HV� GLVSHUVLQJ� IURP�<DNXWLD�� 7KLV� FRXOG� OHDG� WR� ORZ�
QHVWLQJ�VXFFHVV�RQ�7DLP\U��ZLWK�WKH�SRVVLEOH�H[FHSWLRQ�RI�
WKH�ZHVWHUQ�SDUW�RI�WKH�SHQLQVXOD��

6LPLODUO\��LQFUHDVHG�SUHGDWLRQ�SUHVVXUH�FDQ�EH�H[�
SHFWHG�LQ�ZHVWHUQ�$ODVND�DIWHU�D�SHDN�LQ�YROH�QXPEHUV�LQ�
������RQ�$UFWLF�&RDVWDO�3ODLQV�ZKHUH�OHPPLQJV�ZHUH�
ORFDOO\�DEXQGDQW�IRU�WZR�\HDUV�LQ�D�URZ��DQG�RQ�%\ORW�
,VODQG��

,Q� QRUWK�HDVW� *UHHQODQG� GHSUHVVLRQ� RI� OHPPLQJ�
QXPEHUV�PD\�FRQWLQXH� IRU�D� VHFRQG�\HDU�RU�EH� UHSODFHG�
E\� VRPH� LQFUHDVH��$Q\ZD\�� QXPEHUV� RI�6WRDWV� DQG�SRV�
VLEO\� RI� RWKHU� SUHGDWRUV� GHSHQGHQW� RQ� URGHQWV� PD\� GH�
FUHDVH� VXEVWDQWLDOO\�� WKXV� DOORZLQJ� KLJKHU� EUHHGLQJ� SHU�
IRUPDQFH�RI�ELUGV��

7DNLQJ� DOO� WKHVH� LQWR� DFFRXQW� DQG� DOORZLQJ� IRU� XQ�
SUHGLFWDEOH�ZHDWKHU�LQ�DQ\�UHJLRQ��WKH�SUHGLFWLRQV�FDQ�EH�
VXPPHG� XS� DV� IROORZV��$YHUDJH� RU� KLJKHU� WKDQ� DYHUDJH�
SURSRUWLRQV� RI� MXYHQLOHV� DUH� H[SHFWHG� LQ� ����� DPRQJ�
$UFWLF� ELUGV� XVLQJ� WKH� (DVW� $WODQWLF� )O\ZD\� RQ� WKHLU�
VRXWKZDUG�PLJUDWLRQ�IURP�EUHHGLQJ�JURXQGV�LQ�QRUWK�HDVW�
*UHHQODQG� DQG� ZHVWHUQ� (XUDVLD�� )HZ� MXYHQLOHV� DUH�
H[SHFWHG� RQ� WKH� &HQWUDO� $VLDQ� DQG� (DVW� $VLDQ�$XVWUDO�
DVLDQ�IO\ZD\V��DV�ZHOO�DV�UHGXFHG�QXPEHUV�DPRQJ�$UFWLF�
PLJUDQWV� RQ� WKH� 3DFLILF� FRDVW� RI� $PHULFD�� 7KH� DFWXDO�
VLWXDWLRQ� RQ� WKH� EUHHGLQJ� JURXQGV� DQG� IO\ZD\V� FDQ� EH�
YHULILHG�RQO\�E\� UHVSRQGHQWV� FROOHFWLQJ�GDWD� LQ� WKH� ILHOG�
DQG�VXSSO\LQJ�WKHVH�IRU�WKH�QHZVOHWWHU��

&217$&7�,1)250$7,21�

�SURYLGHG�IRU�D�VLQJOH��ILUVW��FRQWULEXWRU�SHU�VLWH�LQ�D�

IRUP��QDPH�DGGUHVV�SKRQH�ID[�H�PDLO�SURMHFW��

$UNKLSRY��9��<��

3KRQRWHTXH�RI�DQLPDO�VRXQGV��,QVWLWXWVND\D�6W���,7(%�
5$1��DSW�������3XVFKLQR��0RVFRZ�5HJLRQ��5XVVLD��
YBDUNKLSRY#PDLO�UX��%LUGLQJ�RQ�(QLVH\�

%DUDQ\XN��9DVLOL�9DVLOLHYLFK�

����������������YYEDU#YYEDU�PVN�UX�

%RJR\DYOLQVN\��0D[LP�9ODGLPLURYLFK�

%LRORJLFDO�IDFXOW\��.UDVQR\DUVN�6WDWH�8QLY���
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.UDVQR\DUVN��SU��6YRERGQ\������5XVVLD�
*HRORJLFDO�H[SORUDWLRQ�E\�WKH�SRODU�JHRORJLFDO�WHDP�

'DX��&KULVWLDQ�3��

86�)LVK�DQG�:LOGOLIH�6HUYLFH�������(DVW�7XGRU�5G���
$QFKRUDJH��$ODVND��������86$�������������������
����������&KULVWLDQB'DX#IZV�JRY��<XNRQ�
.XVNRNZLP�'HOWD�&RDVWDO�:DWHUIRZO�6XUYH\�DQG�
$UFWLF�&RDVWDO�3ODLQ�&RPPRQ�(LGHU�6XUYH\�

(LFKKRUQ��*RHW]��

)�:�Y���6WHXEHQ��6WU������)����'�������)UDQNIXUW��
0DLQ��*HUPDQ\�����������������������������������
HLFKJRHW]#ZHE�GH��JHLFKKRU#VWXG�XQL�IUDQNIXUW�GH�
$UFWLF�([SHGLWLRQ�RI�WKH�5XVVLDQ�$FDGHP\�RI�
6FLHQFHV�

)HGRURY�'DY\GRY��'��*��

,QVW��RI�3K\VLFR�FKHPLFDO�%LRORJ\�5$1��3XVFKLQR��
0RVFRYVND\D�REODVW����������5XVVLD��
�����������R�������������I���������������K���
JLOLFKLQ#LVVS�VHUSXNKRY�VX��
,QWHUQDWLRQDO�([SHGLWLRQ�%HULQJLD�

*DXWKLHU��*LOOHV��

'HSDUWHPHQW�GH�ELRORJLH�	�&HQWUH�G¶HWXGHV�
QRUGLTXHV��8QLYHUVLWH�GH�/DYDO��6W��)R\��4XHEHF�&LW\��
4XHEHF��*�.��3��&DQDGD�
*LOOHV�*DXWKLHU#ELR�XODYDO�FD�

*DYULORY��$QDWROL�$OH[DQGURYLFK�

7DLP\U�6WDWH�1DWXUH�5HVHUYH��3%������.KDWDQJD��
.UDVQR\DUVNL�NUDL����������5XVVLD������������������

*LOO��-U���5REHUW�(��

8��6��*HRORJLFDO�6XUYH\��$ODVND�6FLHQFH�&HQWHU��
�����(DVW�7XGRU�5RDG��$QFKRUDJH��$.���������
86$����������������������������ID[���
UREHUWBJLOO#XVJV�JRY��
1RUWK�6ORSH�'XQOLQ��&��D��DUFWLFROD��

*OD]RY��3HWU�0LNKDLORYLFK�

0HWDOOXUJRY������������0RVFRZ����������5XVVLD��
���������������������ELR�JHRJ#PWX�QHW�UX��
JOD]SHFK#PWX�QHW�UX�
6HD�$UFWLF�&RPSOH[�([SHGLWLRQ�������

*RORYDWLQ��0LNKDLO�*ULJRULHYLFK�

$PXGVHQD�6W����������DSDUWP�������(NDWHULQEXUJ��
��������5XVVLD����������K��������������������DGG��
�����RII���JRORYDWLQ#LSDH�XUDQ�UX��
JRORYDWLQ#\DQGH[�UX�
6WXGLHV�RI�UHJXODULWLHV�DQG�PHFKDQLVPV�RI�ELUG�
SRSXODWLRQV¶�IRUPDWLRQ�LQ�6XEDUFWLF�

*ROXE��(��9��

&KXNRW7,152��3RVW%R[�����$QDG\U��&KXFNRWVNL�
RNUXJ��5XVVLD����������

,YDQRY��0LNKDLO�1LNRODHYLFK�
2WNU\WRH�6KRVVH�����������0RVFRZ��5XVVLD���������
����6HD�$UFWLF�&RPSOH[�([SHGLWLRQ�������

.DUHOLQ��'PLWUL�9LWDOLHYLFK�

'PLWURYVNRH�6KRVVH��DSW�����EORFN����EXLOG������
0RVFRZ����������5XVVLD������������������KRPH���
���������������RII����GN#GNDUHOLQ�KRPH�ELR�PVX�UX�
6WDWLRQDU\�VWXGLHV�RI�FDUERQ�DQG�ZDWHU�F\FOHV�DQG�
HQHUJ\�IORZV�LQ�VHDVLGH�WXQGUD�RI�WKH�&KXFNRWVN\�
3HQLQVXOD�

.OLPD��-RDQQD��

����&<35(66�67������52&+(67(5�1<��������
������86$�������������������
6.8/6.,#)5217,(51(7�1(7�
$PHULFDQ�*ROGHQ�3ORYHU��3OXYLDOLV�GRPLQLFD��
'HPRJUDSK\�DQG�%HKDYLRXU�

.RNRUHY��<DNRY�,YDQRYLFK�

1DEHUH]KQD\D�8UYDQWVHYD���������1RULOVN����������
5XVVLD����������������\D�NRNRUHY#QRUFRP�UX�

.UDVQRY��<XUL�9ODGLPLURYLFK�

=DVKFKLWQLNRY�=DSRO\DULD�6W����´%´����.DQGDODNVKD��
0XUPDQVND\D�REODVW����������5XVVLD����������

/DSSR��(OHQD�*HRUJLHYQD�

%LRJHRJUDSK\�'HS���,QVWLWXWH�RI�*HRJUDSK\��6WDUR�
PRQHWQ\�3HU�������0RVFRZ����������5XVVLD��
���������������K�����������������ID[���
UJJ#HHVMU�PVN�UX�
$UFWLF�([SHGLWLRQ�RI�5$6�DQG�:RUNLQJ�*URXS�RQ�
*HHVH�

/DWRXU��3DXO��

&DQDGLDQ�:LOGOLIH�6HUYLFH��(QYLURQPHQW�&DQDGD��
�������������WK�$YHQXH��<HOORZNQLIH��1RUWKZHVW�
7HUULWRULHV��;�$��(���&DQDGD�

0DNDURYD��2OJD�/YRYQD�

,QVWLWXWH�RI�HFRORJ\�DQG�HYROXWLRQ��/HQLQVNL�SURVSHNW��
����0RVFRZ����������5XVVLD��������������
���RII�������������K������������ID[���OVGF#RUF�UX�
6WUXFWXUH�RI�YHJHWDWLRQ�DQG�VRLO�IDXQD�RQ�%ROVKHYLN�
,VODQG��6HYHUQD\D�=HPO\D�

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��GHPRJUDSK\�RQ�
WKH�FHQWUDO�<XNRQ�.XVNRNZLP�'HOWD�

0HFKQLNRYD��6��$��

5XVVLD���������0RVFRZ����\D�3DUNRYD\D��������
DSDUWP����������������
&RXQWLQJ�RI�QHVWLQJ�)DOFRQLIRUPHV�

0HOWRIWH��+DQV��

1DWLRQDO�(QYLURQPHQWDO�5HVHDUFK�,QVWLWXWH�'HSDUW�
PHQW�RI�$UFWLF�(QYLURQPHQW�)UHGHULNVERUJYHM�����
3RVWER[�����'.������5RVNLOGH�'(10$5.������
���������GLU����������������VZLWFKE�������
���������ID[���PHO#GPX�GN��%LR%DVLV�

0HQ\XVKLQD��,ULQD�(��

3URVSHFW�0LUD�����������0RVFRZ����������5XVVLD��
�������������������������������
LUD#QLNLWDRY�PVN�UX�

0LQHHY��<XUL�1LNRODHYLFK�

�������2NW\DEU¶VNL�SURVSHFW��������6\NW\YNDU��
5XVVLD�����������RII�����������KRP��������������
���ID[���SLD#LE�NRPLVF�UX�
,QYHQWRU\�RI�SRWHQWLDO�5DPVDU�VLWHV�

0RUR]RY��9ODGLPLU�9LFWRURYLFK�

6KHEDVKHYVNL�3URH]G��������0RVFRZ����������
5XVVLD�����������������������������
PRUR]RY#��]RRPXV�ELR�PVX�UX�
6WXGLHV�RI�WKH�/HVVHU�:KLWH�IURQWHG�*RRVH�
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1DNKRGNLQ��1LNRODL�$OH[DQGURYLFK�

VHYHUVVI#PDLO�UX�

1LNROVN\��3DYHO�$OH[DQGURYLFK�

*HRORJLFDO�,QVWLWXWH��3\]KHYVN\�SHU�������������
0RVFRZ��5XVVLD��QLNRO#JHR�WY�VLJQ�UX�

3DVNKDOQ\��6HUJH\�3HWURYLFK�

=HO\RQD\D�*RUND��������/DE\WQDQJL��7XPHQVND\D�
REODVW����������5XVVLD�������������������K�����������
�RII�������������ID[���HFRVWDWLRQ#FKDW�UX�
%LRORJLFDO�UHVRXUFHV�RI�3RODU�8UDOV�DQG�/RZHU�2E¶�
RUQLWKRORJLFDO�H[SHGLWLRQ�

3RVSHORY��,JRU�1LNRODHYLFK�

*ODYQD\D�6W����$������0RVFRZ����������5XVVLD��
����������������WDLP\U#RUF�UX�
([SHGLWLRQ�RI�7DLP\U�5HVHUYH�

3R]GQ\DNRY��9ODGLPLU�,YDQRYLFK�

.XODNRYVNRJR�6W����������<DNXWVN������������5XVVLD��
��������������������������������
OHQD�QRUG#VWHUK�VDKD�UX�

3XOLQ��0LNKDLO��

5XVVLD��0RVFRZ��%DODNODYVNL�SURVSHNW�������������
�������UEHOND#PDLO�UX�

5REHUWVRQ��0\UD��

&DQDGLDQ�:LOGOLIH�6HUYLFH��(QYLURQPHQW�&DQDGD��
�������������WK�$YHQXH��<HOORZNQLIH��1RUWKZHVW�
7HUULWRULHV��;�$��(���&DQDGD�

6KFKDGLORY��<XUL�0LNKDLORYLFK�

,QVWLWXWH�IRU�1DWXUH�&RQVHUYDWLRQ��6DGNL�
=QDPHQVNRH��0������0RVFRZ����������5XVVLD��
���������������K�������������RII�������������ID[���
DQEHORXV#RQOLQH�UX�
%HZLFN¶V�6ZDQ�EUHHGLQJ�SHUIRUPDQFH�

6LWWOHU��%HQRLW��

,QVWLWXW�IXU�/DQGHVSIOHJH�$OEHUW�/XGZLJV�8QLYHUVLWDW�
)UHLEXUJ�'�������)UHLEXUJ��*HUPDQ\������
����������������������������
VLWWOHU#UXI�XQL�IUHLEXUJ�GH�

6OHSWVRY��6HUJHL�0LNKDLORYLFK�

,QVWLWXWH�RI�ELRORJLFDO�SUREOHPV�RI�FU\ROLWR]RQD��
SU��/HQLQD�����<DNXWVN����������5XVVLD�

6RNRORY��$OH[DQGHU�$QGUHHYLFK�

=HO\RQD\D�*RUND��������/DE\WQDQJL��7XPHQVND\D�
REODVW����������5XVVLD��������������������������
VRNKRO#\DQGH[�UX��VRNRORY#LSDH�XUDQ�UX�

6RORYLHY��0LNKDLO�<XULHYLFK�

'HSW��RI�9HUWHEUDWH�=RRORJ\��%LRORJLFDO�)DFXOW\��
0RVFRZ�6WDWH�8QLYHUVLW\���������0RVFRZ��5XVVLD�
��������������VRORYLHY#VRLO�PVX�UX�
:DGHU�0RQLWRULQJ�3URMHFW�RQ�7DLP\U�

7LEELWWV��/HH��

86*6B%5'��$ODVND�%LRORJLFDO�6FLHQFH�&HQWHU�������
(��7XGRU�5G���$QFKRUDJH��$.�������86$����������
�������������������OHHB7LEELWWV#XVJV�JRY�
%ULVWOH�WKLJKHG�&XUOHZ�6XUYH\�

7RPNRYLFK��3DYHO�6WDQLVODYRYLFK�

=RRORJLFDO�0XVHXP��%ROVKD\D�1LNLWVND\D�6W������
0RVFRZ����������5XVVLD����������������
��������������WRPNRYLF#��]RRPXV�ELR�PVX�UX�

,QWHUQDWLRQDO�$UFWLF�H[SHGLWLRQ�RI�WKH�,QVWLWXWH�RI�
HFRORJ\�DQG�HYROXWLRQ�

7XOS��,QJULG��

$OWHUUD��3�2��%R[����������$$��:DJHQLQJHQ��7KH�
1HWKHUODQGV�������������������������������
LQJULG�WXOS#IUHHOHU�QO��+�6FKHNNHUPDQ#DOWHUUD�ZDJ�
XU�QO�
0HGXVD�%D\������

:DUQHU��'DQD��

&DQDGLDQ�:LOGOLIH�6HUYLFH��(QYLURQPHQW�&DQDGD������
3HULPHWHU�5G���6DVNDWRRQ��6DVNDWFKHZDQ��6�1��;���
&DQDGD�

=XEDNLQ��9LFWRU�$QDWROLHYLFK�

,QVWLWXWH�RI�(FRORJ\�DQG�(YROXWLRQ��/HQLQVNL�
SURVSHNW������0RVFRZ����������5XVVLD��
YLFWRU#]XEDNLQ�PVN�UX�
([SHGLWLRQ�RI�8�6��)LVK�	�:LOGOLIH�6HUYLFH�RQ�
VHDELUG�PRQLWRULQJ�

',6&866,21�$5($�

$�&203$5,621�2)�7(&+1,48(6�)25�

(9$/8$7,1*�/(00,1*�180%(56�

)25�251,7+2/2*,&$/�385326(6�

,ULQD�9��7UDYLQD�

6WDWH�5HVHUYH�³:UDQJHO�,VODQG´��FRQWDFW�DGGUHVV��5XVVLD��
��������0RVFRZ��,]PDLORYVN\�EXOYDU�������

H�PDLO��VWLVKRY#ZUDQJHO�PVN�UX�

7KH� SURMHFW� RQ� ELUG� EUHHGLQJ� FRQGLWLRQV� LQ� WKH� $UFWLF�
�7RPNRYLFK�������KDV�SURPSWHG�DQ�DVVHVVPHQW�RI� WHFK�
QLTXHV� IRU� HYDOXDWLQJ� URGHQW� QXPEHUV� LQ� WXQGUD� ODQG�
VFDSHV�� WR� DVVLVW� RUQLWKRORJLFDO� UHVHDUFK�� 7KLV� WRSLF� KDV�
DWWUDFWHG�P\�DWWHQWLRQ�EHFDXVH�LW�LV�GLUHFWO\�UHODWHG�WR�P\�
VWXGLHV� RI� WKH� HFRORJ\� RI� OHPPLQJV� �'LFURVWRQ\[� YLQR�
JUDGRYL� DQG� /HPPXV� VLELULFXV� SRUWHQNRL�� RQ� :UDQJHO�
,VODQG�� 6WXGLHV� ZHUH� FDUULHG� RXW� LQ� ���������� LQ� WKH�
FHQWUDO�PRXQWDLQ�DUHD�RI�WKH�LVODQG��LQ�WKH�PLGGOH�UHDFKHV�
RI� WKH� .UDVQ\� )ODJ� 5LYHU�� $OWKRXJK� WKH� SULQFLSDO�
WHFKQLTXH� ,� XWLOL]HG� ZDV� PDUNLQJ� DQG� UHFDSWXUH� RI�
DQLPDOV� XVLQJ� OLYH�WUDSV� RQ� SORWV� DQG� WUDQVHFWV�� YLVXDO�
HYDOXDWLRQ�RI�QXPEHUV�ZDV�DOVR�XVHG��DQG�UHJXODU�FRXQWV�
RI� ZLQWHU� QHVWV� ZHUH� VWDUWHG� LQ� ������ +HUH� ,� FRPSDUH�
WKHVH�PHWKRGV��

9LVXDO� HYDOXDWLRQ�� 9LVXDO� HYDOXDWLRQ� RI� OHPPLQJ�
QXPEHUV�LV�FDUULHG�RXW�ZLWKRXW�HPSOR\LQJ�VSHFLDO�VXUYH\�
WRROV� RU� DSSURDFKHV�� 7KH� IROORZLQJ� UDQN� VFDOH� ZDV� GH�
YHORSHG�IRU�OHPPLQJ�QXPEHUV����±�YHU\�ORZ��DQLPDOV�DUH�
QRW� UHFRUGHG� RQ� H[FXUVLRQV�� WUDFNV� RI� WKHLU� VXPPHU� DF�
WLYLWLHV� DUH� YHU\� VFDUFH�� �� ±� ORZ�� OHPPLQJ� UHFRUGV� DUH�
H[WUHPHO\� UDUH� RQ� H[FXUVLRQV�� EXW� IUHVK� VXPPHU� WUDFNV�
DUH� SHULRGLFDOO\� IRXQG� LQ� RSWLPDO� KDELWDWV�� �� ±� DYHUDJH��
OHPPLQJV� DUH� RFFDVLRQDOO\� VHHQ� RQ� H[FXUVLRQV�� IUHVK�
WUDFNV�RI� VXPPHU�DFWLYLWLHV�DUH�FRPPRQ����±�KLJK�� OHP�
PLQJV� DUH� FRPPRQ� RQ� H[FXUVLRQV�� WUDFNV� RI� VXPPHU�
DFWLYLWLHV�DUH�QXPHURXV������YHU\�KLJK��D�XQLTXH�VLWXDWLRQ�
RI� ³VXSHU�SHDN´� ZKLFK� KDV� QRW� EHHQ� ZLWQHVVHG� E\� WKH�
DXWKRU� EXW�� DFFRUGLQJ� WR� RWKHU� REVHUYHUV�� WKH� WXQGUD� LV�
³RYHUFURZGHG´�ZLWK�OHPPLQJV�LQ�VXFK�VHDVRQV��/HPPLQJ�
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QXPEHUV� ZHUH� HYDOXDWHG� �� WLPHV� GXULQJ� HDFK� VHDVRQ� LQ�
WKH� VWXG\� DUHD�� GXULQJ� VQRZPHOW�� DIWHU� VQRZPHOW� LQ� WKH�
ILUVW� KDOI� RI� VXPPHU�� EXW� EHIRUH� WKH� \RXQJ� RI� VXPPHU�
EURRGV� OHIW� EXUURZV�� DQG� LQ� WKH� VHFRQG� KDOI� RI� VXPPHU��
,QIRUPDWLRQ� IURP�RWKHU� SDUWV� RI� WKH� LVODQG�ZDV�REWDLQHG�
IURP�UHVHUYHV�VWDII��

0\� H[SHULHQFH� LQGLFDWHV� WKDW�� LQ� PRVW� FDVHV�� YLVXDO�
HYDOXDWLRQ� RI� QXPEHUV� DGHTXDWHO\� UHIOHFWV� WKH� VWDWH� RI�
OHPPLQJ� SRSXODWLRQV��&RPSDULVRQV�ZLWK�PDUN�UHFDSWXUH�
GDWD� RQ� VWXG\� SORWV� KDYH� VKRZQ� WKDW� JHQHUDOO\� UDQN� ³�´�
FRUUHVSRQGHG� ZLWK� WKH� WRWDO� GHQVLW\� RI� WZR� OHPPLQJ�
VSHFLHV� QRW� H[FHHGLQJ� RQH� DQLPDO� SHU� �� KD�� ³�´� ZDV�
HTXLYDOHQW� WR� ���� DQLPDOV�KD�� ³�´HTXDWHG� WR� ������ DQG�
³�´�ZDV�HTXLYDOHQW�WR�RYHU����DQLPDOV�KD��.QRZOHGJH�RI�
WKH�UHVXOWV�RI�FRXQWV�IURP�WUDSSLQJ�OHPPLQJV�FRXOG�KDYH�
LQYROXQWDULO\� DIIHFWHG�P\� YLVXDO� HVWLPDWLRQ� RI� QXPEHUV��
EXW� WKH� ODWWHU� DOVR� ZRUNHG� LQ� ������ ZKHQ� VXEVWDQWLDOO\�
KLJKHU�OHPPLQJ�QXPEHUV�ZHUH�UHSRUWHG�LQ�VRXWKHUQ�SDUWV�
RI� WKH� LVODQG�� FRPSDUHG� ZLWK� WKH� FHQWUH�� DQG� RQO\� WKHQ�
FRQILUPHG�E\�WUDSSLQJ��

5DQN� VFDOH� IRU� WKH� HYDOXDWLRQ� RI� OHPPLQJ� QXPEHUV�
ZDV�XVHG�RQ�:UDQJHO�,VODQG�SUHYLRXVO\��E\�/LWYLQ�	�2Y�
V\DQQLNRY� �������� ZKR� JDYH� QR� FULWHULD� GHWDLOV� LQ� WKHLU�
SXEOLFDWLRQ�� EXW� SHUVRQDO� FRPPXQLFDWLRQ� ZLWK� .��/LWYLQ�
FRQILUPHG� WKDW� WKHLU� FULWHULD�ZHUH� VLPLODU� WR� WKRVH�JLYHQ�
DERYH��

7KH� YLVXDO� HYDOXDWLRQ� RI� OHPPLQJ� QXPEHUV� GXULQJ�
VQRZPHOW� FDQ� OHDG� WR� DQ�RYHU�HVWLPDWH� GXH� WR� LQFUHDVHG�
DFWLYLW\�RI� DQLPDOV��GLVSHUVLRQ� IURP�XQGHUVQRZ�KDELWDWV��
WKHLU� LQFUHDVHG� FRQVSLFXRXVQHVV� RQ� VQRZ� DQG� VQRZ�IUHH�
SDWFKHV��+RZHYHU��WKH�VDPH�PLVWDNH�LV�RIWHQ�PDGH�E\�UR�
GHQW�VSHFLDOLVW� SUHGDWRUV� ZKLFK� VWDUW� EUHHGLQJ� GXULQJ�
VQRZPHOW��DQG�WKHQ�PD\�RFFDVLRQDOO\�IDLO�WR�UDLVH�EURRGV��
QRW� EHFDXVH� RI� GHFUHDVHG� QXPEHUV� RI� OHPPLQJV�� EXW�
EHFDXVH�RI�GHFUHDVHG�DYDLODELOLW\��$�VHULRXV�GUDZEDFN�RI�
YLVXDO� QXPEHU� HYDOXDWLRQ� LV� WKDW� LQ� PDQ\� FDVHV� WKLV�
PHWKRG�FDQQRW�SURYLGH�GDWD�IRU�SUHGLFWLQJ�QXPEHUV�LQ�WKH�
QH[W�\HDU��ZKLOH�DQDO\VLV�RI�DJH�DQG�VH[�FRPSRVLWLRQ�LQ�D�
SRSXODWLRQ� HQDEOHV� D� FRQILGHQW� SUHGLFWLRQ� WR� EH� PDGH�
�&KHUQ\DYVN\�	�7NDFKHY��������

7KH���UDQN�VFDOH�RI�QXPEHU�HYDOXDWLRQ�DVVXPHV�JRRG�
NQRZOHGJH�RI� WKH�GLIIHUHQW� VWDJHV�RI� WKH� OHPPLQJ�SRSX�
ODWLRQ�F\FOH�LQ�D�JLYHQ�UHJLRQ��RWKHUZLVH�D�UHVHDUFKHU�PD\�
EH�DGYLVHG�WR�XVH�MXVW���UDQNV��ORZ�±�DYHUDJH�±�KLJK��

&RXQWV�RI�ZLQWHU�QHVWV��3UHYLRXV� UHVHDUFK�KDV�VKRZQ�
WKDW�ZLQWHU�VHWWOHPHQWV�RI�OHPPLQJV�DUH�SULPDULO\�VLWXDWHG�
LQ� VLWHV� RI� HDUO\� VQRZ�DFFXPXODWLRQ� �&KHUQ\DYVN\� HW� DO��
������� 7KHUHIRUH� ,� FRXQWHG�ZLQWHU� QHVWV� DORQJ� HGJHV� RI�
ULYHU�WHUUDFHV��VWUHDPV��EHGV�RI�WHPSRUDU\�ZDWHUIORZV�DQG�
UDYLQH� ZDOOV�� ZLWK� WKH� H[FHSWLRQ� RI� KLJK� SUHFLSLFHV� DQG�
RWKHU� VLWHV� ZKHUH� VQRZ� UHPDLQV� GXULQJ� WKH� ZKROH�
VXPPHU��$OO�QHVWV�ZHUH�FRXQWHG�ZLWKLQ�WKH�EHOW�RI����P�
WR� HDFK� VLGH� RI� D� VXUYH\HG�ZDWHUFRXUVH�� 7KH� SHUPDQHQW�
FRXQW� URXWH�ZDV����NP�ORQJ�IRU�D�VWXG\�DUHD�RI����NP

�

��
%HFDXVH� D� IUHVK� ZLQWHU� QHVW� LV� QRW� DOZD\V� SRVVLEOH� WR�
GLVWLQJXLVK�IURP�DQ�ROG�RQH��6LWWOHU��������FRXQWHG�QHVWV�
ZHUH� GHVWUR\HG� WR� DYRLG� IXUWKHU� VDPSOLQJ� ELDV�� LQ�
DFFRUGDQFH� ZLWK� WKH� XVXDO� SUDFWLFH� LQ� VXFK� VXUYH\V��
5HVXOWV� RI� ZLQWHU� QHVW� FRXQWV� DUH� VKRZQ� RQ� WKH� )LJXUH��
DORQJ� ZLWK� WKH� DEXQGDQFH� RI� WZR� OHPPLQJ� VSHFLHV��
HYDOXDWHG� RQ� ��UDQN� VFDOH� LQ� WKH� EHJLQQLQJ� RI� VXPPHU�

�EHIRUH�\RXQJ�RI�VXPPHU�EURRGV�ZHUH�FRPLQJ�RXW�RQ�WR�
WKH�VXUIDFH���

�
)LJXUH��'\QDPLFV�RI�QXPEHUV�RI�WZR�OHPPLQJ�VSHFLHV�
�'LFURVWRQ\[�YLQRJUDGRYL�DQG�/HPPXV�VLELULFXV�SRU�
WHQNRL���DQG�UHODWLYH�QXPEHUV�RI�WKHLU�ZLQWHU�QHVWV�RQ�
:UDQJHO�,VODQG��%DUV QR��QHVW��OLQH OHPPLQJ�DEXQ�
GDQFH��

7KH� )LJXUH� VKRZV� WKDW� WKH� KLJKHVW� GHQVLW\� RI�ZLQWHU�
QHVWV�ZDV�UHFRUGHG�LQ�VXPPHU������� LQ�WKH�SHDN�\HDU�RI�
OHPPLQJ�SRSXODWLRQV��,Q������QHVW�GHQVLW\�ZDV�DOPRVW�DV�
KLJK��EXW�VXPPHU�DEXQGDQFH�RI� OHPPLQJV�ZDV�ORZ��7KH�
UHDVRQ� IRU� WKH� GLVFUHSDQF\� EHFRPHV� DSSDUHQW� IURP�
WUDSSLQJ�GDWD�ZKLFK�VKRZHG� WKDW� LQ������ WKH�SRSXODWLRQ�
RI� 6LEHULDQ� /HPPLQJV� LQ� WKH� VWXG\� DUHD� FUDVKHG� GXULQJ�
-XO\�� EXW� QXPEHUV� RI�9LQRJUDGRY¶V�/HPPLQJV� UHPDLQHG�
KLJK� WR� WKH� HQG�RI� VXPPHU� DQG� OHG� WR� D� KLJK�GHQVLW\� RI�
ZLQWHU� QHVWV�� 3RSXODWLRQ� GHFOLQH� RI� WKH� ODWWHU� VSHFLHV�
RFFXUUHG� RQO\� GXULQJ� ZLQWHU� ����������� GHVSLWH� VRPH�
XQGHUVQRZ� UHSURGXFWLRQ�� 7KLV� H[DPSOH� JLYHV� IXUWKHU�
FRQILUPDWLRQ� WKDW�QRW�RQO\�QRWDEOH� LQFUHDVHV� LQ� OHPPLQJ�
QXPEHUV��EXW�DOVR�WKHLU�GHFUHDVHV�RFFXU�PRVW�RIWHQ�XQGHU�
VQRZ��&KHUQ\DYVN\�	�7NDFKHY��������DQG�WKH�GHQVLW\�RI�
ZLQWHU� QHVWV� GRHV� QRW� DGHTXDWHO\� UHIOHFW� GHFUHDVHV� LQ�
OHPPLQJ�QXPEHUV��

$OWKRXJK� GHQVLW\� DQG� ORFDO� GLVWULEXWLRQ� RI� ZLQWHU�
QHVWV�SURYLGH�D�ORW�RI�YDOXDEOH�LQIRUPDWLRQ�DERXW�WKH�VWDWH�
RI� OHPPLQJ�SRSXODWLRQV�GXULQJ� WKH�XQGHUVQRZ�SHULRG�� D�
UHOLDEOH�� TXDQWLWDWLYH� UHODWLRQVKLS� EHWZHHQ� OHPPLQJ�
QXPEHUV� �HYHQ� LQ� ZLQWHU��� DQG� QXPEHUV� RI�ZLQWHU� QHVWV�
FRQVWUXFWHG� E\� WKHP� KDV� QRW� EHHQ� HVWDEOLVKHG�� 6HYHUDO�
SUHYLRXV� DWWHPSWV� WR� LGHQWLI\� WKLV� UHODWLRQVKLS� \LHOGHG�
XQH[SHFWHG� UHVXOWV�� )RU� H[DPSOH�� ��� OHPPLQJV� RI� WZR�
VSHFLHV� ZHUH� FDSWXUHG� LQ� WKHLU� XQGHUVQRZ� SDWKZD\V� LQ�
0DUFK������RQ�:UDQJHO�,VODQG��EXW�DIWHU�VQRZPHOW�RQO\�
��QHVWV�ZHUH�GLVFRYHUHG�LQ�WKH�VDPH�DUHD��&KHUQ\DYVN\�HW�
DO�� ������� 7KH� DXWKRUV� VXJJHVWHG� WKDW� WKH� SDUWLFXODU�
FRQGLWLRQV� RI� VQRZ� DFFXPXODWLRQ� LQ� ZLQWHU� ����������
HQDEOHG� WKH� OHPPLQJV� WR� FRQWLQXH� WR� XVH� XQGHUJURXQG�
EXUURZV� VR� REYLDWLQJ� WKH� QHHG� WR� EXLOG� QHVWV� DERYH� WKH�
JURXQG��6LPLODU�FRQGLWLRQV�ZHUH�UHFRUGHG�LQ�������ZKLFK�
DOVR�UHVXOWHG�LQ�IHZHU�ZLQWHU�QHVWV�EHLQJ�IRXQG��

,Q� KHU� SXEOLFDWLRQ� DGYRFDWLQJ� WKH� XVH� RI�ZLQWHU� QHVW�
FRXQWV� WR� DVVHVV� WKH� QXPEHU� RI� OHPPLQJV� LQ� VXPPHU��
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0HQ\XVKLQD� ������� FLWHG� SDSHUV� RI� D� QXPEHU� RI� ZHOO�
NQRZQ� UHVHDUFKHUV�ZKLFK�JDYH�DQ� LPSUHVVLRQ�RI�JHQHUDO�
UHFRJQLWLRQ� RI� WKLV� WHFKQLTXH�� +RZHYHU�� VRPH� RI� WKHVH�
SDSHUV� GR� QRW� FRQWDLQ� DQ\� LQIRUPDWLRQ� DERXW� ZLQWHU�
OHPPLQJ� QHVWV� �.UHEV� ������3LWHOND�������&KHUQ\DYVN\�
�������ZKLOH�&KHUQ\DYVN\�	�7NDFKHY��������QRWHG� WKLV�
PHWKRG� RQO\� RQFH� LQ� WKHLU� PRQRJUDSK� DORQJ�ZLWK� RWKHU�
WHFKQLTXHV� SURYLGLQJ� DSSUR[LPDWH� HYDOXDWLRQ� RI� URGHQW�
QXPEHUV��6WXGLHV�RI�6LWWOHU���������GHYRWHG�WR�WKH�LPSDFW�
RI� VWRDWV�0XVWHOD� HUPLQHD� RQ� OHPPLQJ� SRSXODWLRQ� G\�
QDPLFV�� ZHUH� EDVHG� HQWLUHO\� RQ� WKH� UHVXOWV� RI� FRXQWV� RI�
ZLQWHU�QHVWV�� LQFOXGLQJ� WKRVH�GHVWUR\HG�E\�VWRDWV��,Q�WKLV�
FDVH� WKH� FKRVHQ� PHWKRG� RSWLPDOO\� FRUUHVSRQGV� WR� WKH�
VWXG\�JRDOV��6LWWOHU��������FRQVLGHUHG�WKDW�WKH�GHQVLW\�RI�
ZLQWHU� QHVWV� DGHTXDWHO\� UHIOHFWHG� ZLQWHU� OHPPLQJ� QXP�
EHUV�� EXW� IRU� VXPPHU�QXPEHUV� KH�XVHG� FRXQWV�RI� LQKDE�
LWHG�EXUURZV�DORQJ� WUDQVHFWV��&RPSOHWH�FRXQWV�RI�ZLQWHU�
QHVWV� LQ� DQ� DUHD� RI� ������ KD� E\� 6LWWOHU� UHTXLUHG� DQQXDO�
FHQVXVHV� RI� DERXW� ���� NP� RI� WUDQVHFWV�� PDNLQJ� WKLV� D�
ODERXU�LQWHQVLYH�PHWKRG��

7KH�GLVFXVVLRQ�RI�PHWKRGV� DERYH�� OHDGV�PH� WR� WKLQN�
WKDW� LQ� PRVW� RUQLWKRORJLFDO� VWXGLHV� YLVXDO� HYDOXDWLRQ� RI�
OHPPLQJ�QXPEHUV� LV�HVVHQWLDO�DQG�TXLWH�VXIILFLHQW��ZKLOH�
FRXQWV� RI� ZLQWHU� QHVWV� PD\� OHDG� WR� FRQVLGHUDEO\� ELDVHG�
HVWLPDWHV� RI� VXPPHU� OHPPLQJ� QXPEHUV�� 7KH� GHPRQ�
VWUDWLRQ� RI� IXQFWLRQDO� OLQNV� EHWZHHQ� SUHGDWRUV� DQG� OHP�
PLQJV� KDV� UHTXLUHG� D� VWULFWO\� TXDQWLWDWLYH� DSSURDFK�� LQ�
FOXGLQJ�GLUHFW�FRXQWV�RI� OHPPLQJV��'RURJRL��������7KLV�
ZRUN�VKRZV�WKDW�GLUHFW�FRXQWV�RI� OHPPLQJV�DUH�FRPSDWL�
EOH�ZLWK�LQWHQVLYH�RUQLWKRORJLFDO�VWXGLHV��6LQFH�WKLV�SRLQW�
RI�YLHZ�LV�VKDUHG�E\�RWKHU�RUQLWKRORJLVWV��ZH�ZRXOG�OLNH�
WR� GUDZ� WKHLU� DWWHQWLRQ� WR� VXLWDEOH�PHWKRGV� IRU� VWXG\LQJ�
WKH�VSDWLDO�VWUXFWXUH�RI�PLFURWLQH�PDPPDOV�E\�XVLQJ�OLQHV�
RI�OLYH�WUDSV��6FKLSDQRY�HW�DO���������

7KH� GUDZEDFNV� RI� WKH� ZLGHO\� HPSOR\HG� PHWKRG� RI�
DFFHVVLQJ�UHODWLYH�GHQVLW\�RI�URGHQWV�E\�XVLQJ�VQDS�WUDSV�
DUH� ZHOO� NQRZQ�� HYHQ� ZKHQ� OHDYLQJ� DVLGH� WKH� HWKLFDO�
DVSHFW�RI�WKLV�DSSURDFK��7KH�XVH�RI�OLYH�WUDSV��GHYHORSHG�
E\� 6FKLSDQRY� �������� LQVWHDG� RI� VQDS� WUDSV� KDV� FRQVLG�
HUDEOH� DGYDQWDJHV��'HWDLOHG�GLVFXVVLRQ�RI� WKLV� WHFKQLTXH�
GRHV�QRW�IHOO�ZLWKLQ�WKH�VFRSH�RI�WKLV�SDSHU��EXW�VHYHUDO�RI�
WKH�PRVW� UHOHYDQW� DGYDQWDJHV� DUH�PHQWLRQHG� KHUH�� /LYH�
WUDSV�DUH�HDV\�WR�LQVWDOO��KDYH�H[FHSWLRQDOO\�KLJK�FDSWXUH�
HIILFLHQF\� IRU�DOO� DJH�JURXSV�RI� OHPPLQJV� �VWDUWLQJ�IURP�
\RXQJ� MXVW� OHDYLQJ� QHVW��� WKH\� DUH� VDIH� IRU� VPDOO� ELUGV�
ZKLFK� DUH� IUHTXHQWO\� NLOOHG� LQ� VQDS� WUDSV�� DQG� FDSWXUHG�
DQLPDOV� DUH� QRW� DFFHVVLEOH� WR� SUHGDWRUV�� &DSWXUH� UHVXOWV�
HQDEOH� ERWK� WKH� DVVHVVPHQW� RI� WKH� VH[� DQG�DJH� VWUXFWXUH�
RI�WKH�OHPPLQJ�SRSXODWLRQ�DQG��FRPELQHG�ZLWK�LQGLYLGXDO�
PDUNLQJ�� SURYLGH� LQIRUPDWLRQ� DERXW� GHQVLW\� LQ� D� JLYHQ�
KDELWDW�RYHU�D�VKRUW�WLPH�SHULRG��

,W� LV�QRWHZRUWK\�� WKDW�QRQ�GHVWUXFWLQJ�PHWKRGV�RI� UR�
GHQW�FRXQWV�DUH�SDUWLFXODUO\�LPSRUWDQW�ZKHQ�FDUU\LQJ�RXW�
UHVHDUFK� RQ� SURWHFWHG� DUHDV�� ,Q� VRPH� $UFWLF� DUHDV� RQO\�
WKHVH� PHWKRGV� DUH� DFFHSWDEOH�� JLYHQ� WKDW� VXFK� OHPPLQJ�
WD[D� DV� 'LFURVWRQ\[� YLQRJUDGRYL�� /HPPXV� VLELULFXV�
SRUWHQNRL� �:UDQJHO� ,VODQG�� DQG� 'LFURVWRQ\[� WRUTXDWXV�
XQJXODWXV� �1RYD\D� =HPO\D� DUFKLSHODJR�� LQ� 5XVVLD� DUH�
FXUUHQWO\� LQFOXGHG� LQ� D� OLVW� RI� UDFHV� UHTXLULQJ� VSHFLDO�
SURWHFWLRQ��$SSHQGL[���RI�RUGHU�1R������IURP����������

E\� IRUPHU� 6WDWH� &RPPLWWHH� RQ� (FRORJ\� RI� 5XVVLDQ�
)HGHUDWLRQ���

5HIHUHQFHV�

&KHUQ\DYVN\� )�%�� ������1XPEHU�G\QDPLFV� DQG�SRSXOD�
WLRQ� SDUDPHWHUV� RI� 6LEHULDQ� �/HPPXV� VLELULFXV� .HUU���
DQG� &ROODUHG� �'LFURVWRQ\[� WRUTXDWXV� 3DOO��� OHPPLQJV�
RQ� :UDQJHO� ,VODQG�� =RRO�� =KXU��� ������� ��������� �,Q�
5XVVLDQ��(QJOLVK�VXPPDU\���

&KHUQ\DYVN\� )�%��� .LU\XVFKHQNR� 6�3�� 	� .LU\XVFKHQNR�
7�9�� ������ 0DWHULDOV� RQ� ZLQWHU� HFRORJ\� RI� 6LEHULDQ�
�/HPPXV� VLELULFXV�� DQG� &ROODUHG� �'LFURVWRQ\[� WRU�
TXDWXV�� OHPPLQJV�� 3S�� �������� ,Q�� (FRORJ\� RI� PDP�
PDOV� DQG�ELUGV� RQ�:UDQJHO� ,VODQG�9ODGLYRVWRN��'92��
8665�$FDG��6FL���,Q�5XVVLDQ���

&KHUQ\DYVN\� )�%�� 	� 7NDFKHY� $�9�� ������ 3RSXODWLRQ�
F\FOHV� RI� OHPPLQJV� LQ� WKH� $UFWLF�� (FRORJLFDO� DQG� HQ�
GRFULQH�DVSHFWV��0RVFRZ��1DXND������S���,Q�5XVVLDQ���

'RURJRL� ,�9�� ������ (FRORJ\� RI� URGHQW�VSHFLDOL]HG�
SUHGDWRUV�RQ�:UDQJHO�,VODQG�DQG�WKHLU�UROH�LQ�G\QDPLFV�
RI� OHPPLQJV��9ODGLYRVWRN��'92��8665�$FDG��6FL�����
S���,Q�5XVVLDQ���

.UHEV� &�-�� ������ 7KH� OHPPLQJ� F\FOH� DW� %DQQHU� /DNH��
1RUWK�:HVW� 7HUULWRULHV�� GXULQJ� ����������� $UFW�� ,QVW��
1��$PHU��7HFKQ��3DS���������S��

/LWYLQ� .�(�� 	� %DUDQ\XN� 9�9�� ������ 5HSURGXFWLRQ� RI�
6QRZ\�2ZOV� �1\FWHD�VFDQGLFD��DQG� OHPPLQJ�QXPEHUV�
RQ� :UDQJHO� ,VODQG�� ,Q�� <�,��&KHUQRY� �HG���� %LUGV� LQ�
WXQGUD� ]RQH� FRPPXQLWLHV�� ��������� 0RVFRZ�� 1DXND��
�,Q�5XVVLDQ���

/LWYLQ�.�(��	�2YV\DQQLNRY�1�*�� ������ 5HODWLRQ� RI� UH�
SURGXFWLRQ� DQG� QXPEHUV� LQ� 6QRZ\� 2ZOV� DQG� $UFWLF�
)R[HV� WR� OHPPLQJ� QXPEHUV� RQ�:UDQJHO� ,VODQG�� =RRO��
=KXU������������������,Q�5XVVLDQ��(QJOLVK�VXPPDU\���

0HQ\XVKLQD�,�(��������5HFRPPHQGDWLRQV�RQ� WHFKQLTXHV�
RI�OHPPLQJ�DEXQGDQFH�HVWLPDWLRQ�GXULQJ�RUQLWKRORJLFDO�
VWXGLHV�� ,QIRUPDWLRQ�0DWHULDOV� RI� WKH�:RUNLQJ� *URXS�
RQ�:DGHUV��������������,Q�5XVVLDQ���

3LWHOND�)�$��������6RPH�DVSHFWV�RI�SRSXODWLRQ�VWUXFWXUH�
LQ� WKH� VKRUW�WHUP� F\FOH� RI� WKH� %URZQ� /HPPLQJ� LQ�
1RUWKHUQ� $ODVND�� &ROG� 6SULQJ� +DUERU� 6\PSRVLD� LQ�
4XDQWLWDWLYH�%LRORJ\���������������

6FKLSDQRY�1�$��������8QLYHUVDO�OLYH�WUDS�IRU�FDWFKLQJ�RI�
VPDOO� PDPPDOV�� =RRO�� =KXU��� ������� ��������� �,Q�
5XVVLDQ��(QJOLVK�VXPPDU\���

6FKLSDQRY� 1�$��� .DOLQLQ� $�$��� 2OHLQLFKHQNR� 9�<���
'HPLGRYD� 7�%��� *RQFKDURYD� 2�%�� 	� 1DJRUQHY� )�9��
������ 2Q� WHFKQLTXH� RI� VWXG\LQJ� VSDFH� XVH� E\� VKUHZV��
=RRO�� =KXU��� ������� ��������� �,Q� 5XVVLDQ�� (QJOLVK�
VXPPDU\���

6LWWOHU�%��������5HVSRQVH�RI�6WRDWV��0XVWHOD�HUPLQHD��WR�
D� IOXFWXDWLQJ� OHPPLQJ� �'LFURVWRQ\[� JURHQODQGLFXV��
SRSXODWLRQ�LQ�1RUWK�(DVW�*UHHQODQG��SUHOLPLQDU\�UHVXOWV�
IURP�D�ORQJ�WHUP�VWXG\��$QQ��=RRO��)HQQ��������������

7RPNRYLFK�3�6���HG���������,QIRUPDWLRQ�0DWHULDOV�RI�WKH�
:RUNLQJ� *URXS� RQ� :DGHUV�� ���� 0RVFRZ�� ��� S�� �,Q�
5XVVLDQ���
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1DWDOL\D�,��$EUDPVRQ�

/DERUDWRU\�RI�0DPPRORJ\��=RRORJLFDO�,QVWLWXWH�5$6��
8QLYHUVLWHWVND\D�QDE������������6W�3HWHUVEXUJ��5XVVLD��

HPDLO��1DWDOL\D#DVY�PDLO�LHSKE�UX�

7KH�UROH�RI�OHPPLQJV�LQ�HFRV\VWHPV�RI�WKH�$UFWLF�WXQGUD�
LV�ZHOO�NQRZQ��+RZHYHU��XQWLO�QRZ�UHVHDUFKHUV�KDYH�QRW�
UHDFKHG�DJUHHPHQW�DERXW�WKH�QXPEHU�RI�OHPPLQJ�VSHFLHV�
LQKDELWLQJ�WKH�FXUUHQW�WXQGUD�ODQGVFDSH��WKH�OLPLWV�RI�WKHLU�
UDQJHV�� WKH�RULJLQ�DQG� UHODWLRQVKLS�EHWZHHQ�VSHFLHV�� DQG�
ZKHWKHU� WKHLU� SRSXODWLRQV� IROORZ� WKH� VDPH� RU� GLIIHUHQW�
F\FOHV��7KLV�UHYLHZ�LV�DLPHG�DW�DFTXDLQWLQJ�RUQLWKRORJLVWV�
ZLWK� WKH� UHVXOWV� RI� WKH� ODWHVW� VWXGLHV� RI� OHPPLQJ�
WD[RQRP\� DQG� ]RRJHRJUDSK\� DV� ZHOO� DV� ZLWK� WKH� PRVW�
FRQWURYHUVLDO� LVVXHV� LQ� WKLV� ILHOG� RI� UHVHDUFK�� $V� PRUH�
VWXGLHV�DUH� UHTXLUHG� WR�FODULI\� WKHVH� LVVXHV�DQG�QHZ�GDWD�
DUH� OLNHO\� WR� PRGLI\� RXU� XQGHUVWDQGLQJ� RI� OHPPLQJ�
WD[RQRP\�� WKH� LQIRUPDWLRQ� SUHVHQWHG� EHORZ� VKRXOG� QRW�
EH�YLHZHG�DV�GHILQLWLYH��

7R� VWDUW� ZLWK�� WKH� VSHFLILF� QDPHV� RI� OHPPLQJV�� OLNH�
PDQ\�ZLGHVSUHDG�DQLPDO�QDPHV��GR�QRW�FRUUHVSRQG�WR�WKH�
IRUPDO� GHILQLWLRQ� RI� WKH� WD[RQ�� 6LPSVRQ� ������� GLV�
WLQJXLVKHG�IRXU�JHQHUD�LQ�WKH�WULEH�/HPPLQL��'LFURVWRQ\[�
*ORJHU� ±� FROODUHG� OHPPLQJV�� 6\QDSWRP\V� %DLUG� ±� ERJ�
OHPPLQJV��0\RSXV�0LOOHU�±�ZRRG�OHPPLQJV�DQG�/HPPXV�
/LQN� ±� WUXH� OHPPLQJV�� +RZHYHU�� IXUWKHU� UHVHDUFK�
UHYHDOHG� WKDW� GHVSLWH� D� QXPEHU� RI� FRPPRQ� H[WHUQDO�
FKDUDFWHULVWLFV�� FROODUHG� OHPPLQJV� GLG� QRW� VKDUH� D�
FRPPRQ�DQFHVWU\�ZLWK�WKH�WKUHH�RWKHU�JHQHUD��7KH�ODWWHU�
UHSUHVHQWHG� DQ� LQGHSHQGHQW� SK\OXP� LQ� WKH� VXEIDPLO\�
$UYLFROLQDH� DQG�� IURP� WKH� VHFRQG� KDOI� RI� WKH� ��WK� FHQ�
WXU\�� PRVW� UHVHDUFKHUV� FRQVLGHUHG� OHPPLQJV� IURP� WKH�
IDPLO\�$UYLFROLGDH��RU�VXEIDPLO\�LQ�VRPH�V\VWHPV��WR�EH�
WZR�LQGHSHQGHQW�WD[D�RI�VXEIDPLO\�UDQN���/HPPLQDH�DQG�
'LFURVWRQ\FKLQDH� �&KDOLQH� ������� RU� DV� WZR� WULEHV�
�*URPRY�	�3RO\DNRY��������RU�DV�WKH�WULEH�/HPPLQL�DQG�
VXE�WULEH�'LFURVWRQ\FKLQD��3DYOLQRY�	�5RVVROLPR��������

7KH� ILUVW� UHPDLQV� RI� WUXH� OHPPLQJV� DUH� NQRZQ� IURP�
WKH� ODWH� 3OLRFHQH� LQ� (XUDVLD� �6LPEXJLQR�� VRXWK� 8UDOV���
DQG� DOUHDG\� WKH\� KDG� IRUPHG� FKDUDFWHULVWLF�PRUSKRORJL�
FDO�IHDWXUHV��7KLV�LV�RQH�RI�WKH�IHZ�JURXSV�RI�KHUELYRURXV�
PDPPDOV� ZKRVH� GLHW� FRPSULVHV� PDLQO\� ORZ�FDORULH�
PRVVHV� DQG� JUDVVHV�� 6XFK� XQLTXH� GLHWDU\� VSHFLDOL]DWLRQ�
ZDV� DVVRFLDWHG� ZLWK� W\SLFDO� IHDWXUHV� RI� WKHLU� GHQWLWLRQ�
�$EUDPVRQ� ������� DOORZLQJ� HDV\� LGHQWLILFDWLRQ� RI� WKHLU�
UHPDLQV� LQ� WKH� SHOOHWV� RI� SUHGDWRUV�� HYHQ� IURP� VPDOO�
IUDJPHQWV� RI� PRODUV� DQG� ORZHU� MDZ�� 0RUSKRORJ\� DQG�
JHRJUDSK\�RI� WUXH� OHPPLQJ�UHPDLQV� IURP�WKH� ODWH�&HQR�
]RLF� HUD� LQGLFDWH� WKDW� WKH� JURXS� HYROYHG� LQ� ZHW�PDUVK\�
KDELWDWV� RI� WKH� ERUHDO� ]RQH� RI� (XUDVLD� �.RZDOVNL� ������
�������DQG�WKHVH�OHPPLQJV�VWLOO�OLYH�LQ�VXFK�KDELWDWV��,W�LV�
QRWHZRUWK\� WKDW� DPRQJ� WKUHH� RI� WKH� FXUUHQW� JHQHUD�
�6\QDSWRP\V�� 0\RSXV�� /HPPXV��� FRPSULVLQJ� WKH� WD[RQ�
/HPPLQL�� RQO\� OHPPLQJV� RI� WKH� /HPPXV� JHQXV� LQKDELW�
WKH�$UFWLF�WXQGUD�RI�ERWK�WKH�1HZ�DQG�2OG�:RUOG��ZKHUH�
WKHLU� GLVWULEXWLRQ� LV� DVVRFLDWHG� ZLWK� ORZ� SDWFKHV� RI�
SRO\JRQDO�PDUVKHV� DQG� GRHV� QRW� H[SDQG� DV� IDU� QRUWK� DV�

WKDW� RI� FROODUHG� OHPPLQJV�� +RZHYHU�� XQOLNH� WKH� ODWWHU��
FHUWDLQ� VSHFLHV� RI� WUXH� OHPPLQJV� �/�� DPXUHQVLV�� H[WHQG�
LQWR� IRUHVW�WXQGUD� DQG� WDLJD�� 7KH� RQO\� FXUUHQW� JHQXV� RI�
FROODUHG� OHPPLQJV�� 'LFURVWRQ\[�� LQ� FRQWUDVW� WR� WUXH�
OHPPLQJV��LQKDELWV�H[FOXVLYHO\�GULHU�HOHYDWHG�DUHDV�RI�WKH�
$UFWLF� DQG� 6XEDUFWLF� WXQGUD�� $FFRUGLQJ� WR� SDOH�
RQWKRORJLFDO� GDWD�� WKH� HYROXWLRQ� RI�'LFURVWRQ\[�ZDV� DV�
VRFLDWHG� IURP� WKH� YHU\� EHJLQQLQJ� ZLWK� FULR[HURSK\ORXV�
ODQGVFDSHV�RI� WXQGUD�VWHSSH�� UHVHPEOLQJ� LWV� HQYLURQPHQW�
LQ�WKH�FXUUHQW�WXQGUD��.RZDOVNL��������������

7KXV��$UFWLF� OHPPLQJV� EHORQJ� WR� WZR� JHQHUD� RI� GLI�
IHUHQW� RULJLQ�� DQG� DFFRUGLQJO\� WZR� GLIIHUHQW� SK\OHWLF�
EUDQFKHV� RI� WKH� VXEIDPLO\� $UYLFROLQDH�� &XUUHQWO\�� ERWK�
FROODUHG� DQG� WUXH� OHPPLQJV� KDYH� D� FLUFXPSRODU� GLVWUL�
EXWLRQ��EXW�RFFXS\�GLIIHUHQW�HFRORJLFDO�QLFKHV�DQG�GLIIHU�
LQ� WKHLU� IRRG� VSHFLDOL]DWLRQ� DQG� RSWLPDO� KDELWDWV� �H�J��
%DW]OL�	�3LWHOND�������5RGJHUV�	�/HZLV��������&ROODUHG�
DQG�WUXH�OHPPLQJV�DUH�V\PSDWULF�ZLWKLQ�QHDUO\�WKH�ZKROH�
WXQGUD�]RQH��ZLWK� WKH�H[FHSWLRQV�RI�6FDQGLQDYLD�DQG�WKH�
.ROD�3HQLQVXOD��RQO\�/HPPXV�LV�SUHVHQW���*UHHQODQG�DQG�
VRPH�LVODQGV�RI�WKH�$UFWLF�EDVLQ��H�J��6HYHUQD\D�=HPO\D���
RQO\�'LFURVWRQ\[� LV�SUHVHQW���/HPPLQJV�DUH�DEVHQW�IURP�
6YDOEDUG�� )UDQ]� -RVHI� /DQG� DQG� .ROJXHY� ,VODQG��
,QWHUHVWLQJO\�� HYHQ� DWWHPSWV� WR� DFFOLPDWLVH� OHPPLQJV� RQ�
.ROJXHY� ZHUH� XQVXFFHVVIXO�� 7KLV� LVODQG� UHSUHVHQWV� D�
P\VWHU\�LQ�WKLV�UHVSHFW�IRU�]RRORJLVWV��EHFDXVH�IHZ�RWKHU�
$UFWLF� LVODQGV� WKDW� KDYH� QR� OHPPLQJV� DOVR� KDYH� QR�
VXLWDEOH� FRQGLWLRQV� IRU� WKHP�� 2Q�.ROJXHY� LW� VHHPV� WKDW�
DOO� QHFHVVDU\� FRQGLWLRQV� IRU� ERWK� FROODUHG� DQG� WUXH�
OHPPLQJV�H[LVW��EXW� WKH�DEVHQFH�RI�URGHQWV�ZDV�UHSRUWHG�
E\�UHVHDUFKHUV�EDFN�LQ�WKH���

� �

�FHQWXU\��

7D[RQRP\� RI�/HPPXV� JHQXV�� EULHI� KLVWRU\� DQG� FXU�

UHQW�VWDWH�RI�WKH�LVVXH�

7KH�FRPSRVLWLRQ�RI�WKLV�JHQXV�ZDV�IXQGDPHQWDOO\�UHYLVHG�
VHYHUDO� WLPHV� GXULQJ� WKH� ��

� �

� FHQWXU\�� EDVHG� RQ� VSHFLHV�
FRQFHSW��DSSOLHG�PHWKRGV��DQG�VRPHWLPHV�MXVW�EHFDXVH�RI�
DQ� DXWKRU¶V� SHUVRQDO� IDQF\� WR� VSOLW� RU� FRPELQH� VSHFLHV��
7KUHH� VWDJHV� FDQ� EH� GLVWLQJXLVKHG� LQ� WKH� VWXGLHV� RI�
OHPPLQJ�WD[RQRP\�EDVHG�RQ�WKH�PHWKRGV�XVHG��

7KH� ILUVW� VWDJH� �����V� ±� PLG� ��V�� RI� UHVHDUFK� ZDV�
EDVHG�RQ�DQDO\VHV�RI�YDULDWLRQ�LQ�IXU�FRORXU��ERG\�PHDV�
XUHPHQWV� DQG� VRPH� FUDQLDO� FKDUDFWHULVWLFV� �H�J�� 9LQR�
JUDGRY� ������ 2JQHY� ������ .ULYRVKHHY� 	� 5RVVROLPR�
������� 7KH� UHVXOWV�ZHUH� FRQWURYHUVLDO� EHFDXVH� WKH�QXP�
EHU�RI�VSHFLHV�YDULHG�IURP�WZR��/��OHPPXV�DQG�/��VLELUL�
FXV�� WR� ILYH� �/�� OHPPXV�� /�� VLELULFXV�� /�� DPXUHQVLV�� /��
WULPXFURQDWXV�� /�� QLJULSHV�� ZLWK� GLIIHUHQW� QXPEHUV� RI�
VXEVSHFLHV�UHFRJQLVHG��$Q�H[WUHPH�SRLQW�RI�YLHZ�WKDW�KDV�
QRW� UHFHLYHG� UHFRJQLWLRQ�ZDV� IRUPXODWHG� E\� 6LGRURZLF]�
�������� ZKR� EHOLHYHG� LQ� WKH� H[LVWHQFH� RI� RQH� SRO\W\SLF�
VSHFLHV�/��OHPPXV�ZLWK���VXEVSHFLHV��

7KH�VHFRQG�VWDJH��PLG���V�±�HQG�RI���V��ZDV�UHODWHG�
WR�WKH�LQYHQWLRQ�RI�F\WRJHQHWLF�PHWKRGV�DQG�H[SHULPHQWDO�
K\EULGLVDWLRQ� �5DXVK� 	� 5DXVK� ������ 3RNURYVNL� HW� DO��
������ *LOHYD� HW� DO�� ������� 7KH� PDLQ� DQG� PRVW� VWULNLQJ�
UHVXOW� RI� WKHVH� VWXGLHV� ZDV� WKDW� WKHUH� ZHUH� QRW� WKH� H[�
SHFWHG� SURIRXQG� JHQHWLF� GLIIHUHQFHV� EHWZHHQ� JHQHUDOO\�
UHFRJQL]HG�³JRRG´�VSHFLHV�±�1RUZHJLDQ��/��OHPPXV��DQG�
6LEHULDQ� �/�� VLELULFXV�� OHPPLQJV�� QRU� EHWZHHQ� WUXH�
OHPPLQJV� RI� WKH� 1HZ� DQG�2OG�:RUOG�� /HPPLQJV� IURP�
WKH�&KXNRWVN\�3HQLQVXOD��LQ�PDQ\�V\VWHPV�FRQVLGHUHG�WR�
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EH� VXEVSHFLHV� RI� /�� V�� FKU\VRJDVWHU�� KDG� D� NDU\RW\SH�
LGHQWLFDO� WR�1RUWK�$PHULFDQ�/�� WULPXFURQDWXV�� EXW�ZHUH�
GLIIHUHQW� IURP� DOO� RWKHU� (XUDVLDQ� OHPPLQJV� �/�� OHPPXV��
/�� DPXUHQVLV� DQG�/�� VLELULFXV�� LQFOXGLQJ�/�� V�� SRUWHQNRL�
IURP� :UDQJHO� ,VODQG� DQG� /�� V�� IODYHVFHQV� IURP� .DP�
FKDWND�� LQ� NDU\RW\SH� DQG� KDYLQJ� UHSURGXFWLYH� LVRODWLRQ��
$OO� WKH� ODWWHU� (XUDVLDQ� IRUPV� K\EULGLVHG� UHDGLO\� LQ� H[�
SHULPHQWV�DQG�KDYH�DQ�LGHQWLFDO�NDU\RW\SH��3RNURYVNL�HW�
DO���������6XEVHTXHQW�UHVHDUFK�KDV�VKRZQ�WKDW� WKHUH�LV�D�
ERXQGDU\�EHWZHHQ� WKH� WZR�NDU\RORJLFDO� IRUPV�DORQJ� WKH�
.RO\PD� 5LYHU� �)UHGJD� HW� DO�� ������� +RZHYHU�� WKH� SUR�
SRVDO� WR� FRQVLGHU� WKH� JHQXV� DV� FRQWDLQLQJ� WZR� VSHFLHV��
/��WULPXFURQDWXV� DQG� SRO\W\SLF� /�� OHPPXV� �.X]QHWVRYD�
������GLG�QRW�UHFHLYH�VXSSRUW��DQG�WKH�FXUUHQW�SUDFWLFH�RI�
PRVW�UHYLHZHUV�FRQWLQXHV�WR�VSOLW�WKH�JHQXV�LQWR�WKUHH��/��
OHPPXV�� /�� VLELULFXV� DQG� /�� DPXUHQVLV� ±� 0XVVHU� 	�
&DUOHWRQ� ������ RU� IRXU� �/�� OHPPXV�� /�� VLELULFXV�� /��
DPXUHQVLV� DQG� /�� WULPXFURQDWXV� ±�*URPRY� 	� (UEDHYD�
������-DUHOO�	�)UHGJD�������VHSDUDWH�VSHFLHV��

7KH� QRYHOW\� RI� WKH� ODWHVW� VWDJH� VWXGLHV� �L�H��� WKURXJK�
����V�� E\� &KHUQ\DYVNL� HW� DO�� ������ $EUDPVRQ� ����D��
����E��)UHJD�HW�DO��������)HGRURY�HW�DO���������LV�UHODWHG�
WR� DWWHPSWV� WR� V\QWKHVLVH� GDWD� IURP� SDODHRQWRORJ\�� SD�
OHRJHRJUDSK\�� F\WRJHQHWLFV�� FODVVLFDO� PRUSKRORJ\�� DQG��
ILQDOO\�� WKH� QRZ� SRSXODU� DQDO\VLV� RI� PLWRFKRQGULDO�
�PW��'1$�� WRJHWKHU� ZLWK� REWDLQLQJ� DGGLWLRQDO� PDWHULDO�
IURP�SRRUO\�VXUYH\HG�UHJLRQV�RI�WKH�$UFWLF��7KHVH�VWXGLHV�
KDYH� VKRZQ�� LQ�SDUWLFXODU�� WKDW�6LEHULDQ�/HPPLQJV�IURP�
:UDQJHO� ,VODQG� DQG� .DPFKDWND� 3HQLQVXOD� DQG� $PXU�
/HPPLQJV��GHVSLWH�VXEVWDQWLDO�GLIIHUHQFHV�LQ�VL]H�DQG�IXU�
FRORXU��VKDUH�FKDUDFWHULVWLFV�RI�GHQWLWLRQ�LQ�WKH�ORZHU�MDZ�
ZLWK� WUXH� OHPPLQJV�RI� WKH� ODWH�3OHLVWRFHQH��&KHUQ\DYVNL�
HW� DO��������� ,QWHUHVWLQJO\� WKH� UHODWHGQHVV�RI� WKHVH� IRUPV�
ZDV�ODWHU�FRQILUPHG�E\�DQDO\VLV�RI�YDULDELOLW\�RI�PW'1$�
�F\WRFKURPH� E�� )HGRURY� HW� DO�� �������0ROHFXODU�JHQHWLF�
GDWD� FRQILUPHG� WKH� SUHYLRXV� UHVXOWV� RI� F\WRJHQHWLF� DQG�
K\EULGLVDWLRQ� VWXGLHV� LQ� GHPRQVWUDWLQJ� WKH� ODUJH� JHQHWLF�
GLYHUJHQFH�EHWZHHQ�/��WULPXFURQDWXV�IURP�&KXNRWND�DQG�
$ODVND� DQG� RWKHU� (XUDVLDQ� WUXH� OHPPLQJV�� $OVR�� WKHVH�
VWXGLHV�SURYLGHG�WKH�EDVLV�IRU�VSHFLHV�OHYHO�UHFRJQLWLRQ�RI�
VRPH� SUHYLRXVO\� VXJJHVWHG� WD[D�� /��OHPPXV�� /�� V��

QRYRVLELULFXV� IURP� 1HZ� 6LEHULDQ� ,VODQGV� DQG� /�� V��
SRUWHQNRL� IURP� :UDQJHO� ,VODQG�� 7KH� DSSOLFDWLRQ� RI�
PROHFXODU�JHQHWLF� DQG� PRUSKRORJLFDO� PHWKRGV� WR� WKH�
VDPH� PDWHULDO� KDV� UHYHDOHG� JHQHWLF� VHSDUDWLRQ� RI�
FRQWLQHQWDO� 3DOHDUFWLF� SRSXODWLRQV� RI� /��VLELULFXV� LQWR�
ZHVWHUQ�DQG�HDVWHUQ�JURXSV�ZLWK�WKH�ERXQGDU\�PRVW�OLNHO\�
WR� EH� DORQJ� WKH� /HQD� 5LYHU�� ,Q� WKLV� FDVH� WKH� JHQHWLF�
GLVWDQFH� ZDV� WKH� QH[W� ODUJHVW� DIWHU� WKDW� EHWZHHQ�

/��WULPXFURQDWXV� DQG�(XUDVLDQ� WUXH� OHPPLQJV��ZKLOH� WKH�
OHYHO� RI� PRUSKRORJLFDO� GLIIHUHQFHV� ZDV� ORZ�� 7KLV� VHSD�
UDWLRQ� SUHYLRXVO\� ZDV� QRW� UHIOHFWHG� LQ� OHPPLQJ� WD[RQ�
RP\�� DQG� UHFDOOHG� WKH� VXEVSHFLHV� /�� VLELULFXV� EXQJHL�
9LQRJU��� ������ GHVFULEHG� IURP� D� VPDOO� VDPSOH� RQ� WKH�
/HQD� 5LYHU� GHOWD�� ZKLFK� IDLOHG� WR� UHFHLYH� UHFRJQLWLRQ��
&XUUHQWO\� OLWWOH� FRQWURYHUV\� H[LVWV� DERXW� WKH� QXPEHU� RI�
WD[D�ZLWKLQ� WKH�JHQXV��EXW�RSLQLRQV�RI� UHVHDUFKHUV�DERXW�
WKH�UDQN�DQG�VWDWXV�RI�WKH�EXQJHL�UDFH�KDYH�VSOLW��)UHGJD�
HW� DO�� ������� DVVLJQ�PRVW� LPSRUWDQFH� WR� GLIIHUHQFHV� RE�
WDLQHG�E\�DQDO\VHV�RI�PW'1$�DQG�FRQVLGHU�EXQJHL�WR�EH�
D� VHSDUDWH� VSHFLHV�� DQG� WKXV� GLVWLQJXLVK� ILYH� VSHFLHV�
ZLWKLQ� WKH� JHQXV�� )URP�P\� SRLQW� RI� YLHZ�� WKH�PRUSKR�
ORJLFDO�FKDUDFWHULVWLFV� IDYRXU�LWV�VWDWXV�RQO\�DV�D�VXEVSH�
FLHV��ZKLOH�PDNLQJ�LQIHUHQFHV�IRU�WD[RQRP\�GLUHFWO\�IURP�
D� TXDQWLWDWLYH� HYDOXDWLRQ� RI� GLYHUJHQFH� REWDLQHG� GXULQJ�
VHTXHQFLQJ�RI�VHSDUDWH�IUDJPHQWV�RI�PW'1$�LV�ERXQG�WR�
VHULRXV�ELDV��+HQGU\�HW�DO���������%HVLGHV��PDWHULDO�IURP�
WKH� /HQD� 5LYHU� GHOWD� �WHUUD� W\SLFD� RI�/�� V�� EXQJHL��ZDV�
QRW� VWXGLHG�� DQG� ZLWKRXW� WKDW� QR� FOHDU� DQVZHU� FDQ� EH�
JLYHQ� DV� WR� WKH� VWDWXV� DQG� SUHFLVH� ZHVWHUQ� GLVWULEXWLRQ�
ERUGHU� RI� EXQJHL�� %RWK� SRLQWV� RI� YLHZ� RQ� JHQXV�
FRPSRVLWLRQ� DUH� SURYLGHG� LQ� 7DEOH� ��� WRJHWKHU�ZLWK� WKH�
PDLQ�GLDJQRVWLF�FKDUDFWHULVWLFV�DQG�UDQJHV��VHH�DOVR�)LJ��
����

%\�WKH�EHJLQQLQJ�RI���
� �

�FHQWXU\�WKH�WD[RQRP\�RI�WUXH�
OHPPLQJV�� DW� OHDVW� LQ� WKH� 3DOHDUFWLF�� KDG� GHYHORSHG�
VDWLVIDFWRULO\� FRPSDUHG� ZLWK� RWKHU� ZLGH�UDQJLQJ� WD[D��
7KH� IROORZLQJ� LVVXHV� RI� WKH� JHQXV� WD[RQRP\� UHTXLUH�
FODULILFDWLRQ� LQ� IXWXUH�� ���� 7KH� V\VWHPDWLF� SRVLWLRQ� DQG�
WD[RQRPLF� VWDWXV� RI� WKH� <HOORZ�EHOOLHG� /HPPLQJ� �/�� V��
FKU\VRJDVWHU� $OOHQ�� ������ GHVFULEHG� IURP� WKH� QRUWKHUQ�
FRDVW�RI�WKH�6HD�RI�2NKRWVN��*L]KLJLQVND\D�%D\��DQG�\HW�
QRW� VWXGLHG� NDU\RORJLFDOO\�� ���� 7KH� VRXWKHUQ� OLPLWV� RI�
GLVWULEXWLRQ�RI�DOO� UDFHV� OLVWHG�DERYH�UHPDLQ�XQFOHDU�� ����
7KH� WD[RQRPLF� VWDWXV� RI� OHPPLQJV� IURP� WKH�/HQD�5LYHU�
GHOWD� �WHUUD� W\SLFD� RI� /�� V�� EXQJHL�� UHTXLUHV� IXUWKHU� LQ�
YHVWLJDWLRQ��DV�QR�GDWD�IURP�WKLV�UHJLRQ�ZHUH�DYDLODEOH�IRU�
PW'1$�DQDO\VLV�� ����7KH� WD[RQRPLF�VWDWXV�RI� OHPPLQJV�
IURP�1RYD\D�=HPO\D� LV�XQNQRZQ�� ����'LIIHUHQWLDWLRQ�RI�
WUXH�OHPPLQJV�LQ�1RUWK�$PHULFD�LV�SRRUO\�LQYHVWLJDWHG�LQ�
FRPSDULVRQ�ZLWK�WKH�3DOHDUFWLF��7KH�WD[RQRPLF�VWDWXV�RI�
/�� QLJULSHV� DQG� VRPH� LVODQG� WD[D� UHPDLQ� GHEDWHDEOH�� $�
IXOO�VFDOH� WD[RQRPLF� UHYLVLRQ�RI�1HDUFWLF� WUXH� OHPPLQJV�
UHTXLUHV� QHZ� GDWD� RQ� JHRJUDSKLFDO� YDULDELOLW\� RI�
FUDQLRPHWULFDO� FKDUDFWHULVWLFV�DQG�IXU�FRORUDWLRQ��DV�ZHOO�
DV�DQDO\VHV�RI�PW'1$�YDULDELOLW\��

�
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7DEOH����7D[RQRP\�RI�JHQXV�/HPPXV��

)UHGJD�HW�DO��������� $EUDPVRQ������E�� GLDJQRVWLF�FKDUDFWHULVWLFV�

6SHFLHV� 6XEVSHFLHV� 6SHFLHV� 6XEVSHFLHV� DIWHU�)UHGJD�HW�DO���������ZLWK�
DGGLWLRQV�

/��OHPPXV�/��������
1RUZHJLDQ�

/HPPLQJ�

1RUWK�RI�1RUZD\��
)LQODQG��.ROD�
3HQLQVXOD�

1RW�GHVFULEHG� /��OHPPXV�/��������
1RUZHJLDQ�

/HPPLQJ�

1RUWK�RI�1RUZD\��
)LQODQG��.ROD�
3HQLQVXOD�

1RW�GHVFULEHG� %ULJKWO\�FRORXUHG�EODFN�DQG�\HOORZ��
&KDUDFWHUL]HG�E\�D�EODFN�SDWFK�RQ�WKH�
KHDG�DQG�DQWHULRU�SDUW�RI�WKH�EDFN�

/��VLELULFXV�
.HUU�������
6LEHULDQ�/HPPLQJ�
&RQWLQHQWDO�WXQGUD�
IURP�WKH�HDVWHUQ�
FRDVW�RI�WKH�:KLWH�
6HD�XS�WR�WKH�/HQD�
5LYHU�GHOWD�

1RW�GHVFULEHG� /��V��VLELULFXV�

&RQWLQHQWDO�
WXQGUD�IURP�WKH�
HDVWHUQ�FRDVW�RI�
WKH�:KLWH�6HD�XS�
WR�WKH�PRXWK�RI�
WKH�/HQD�5LYHU��

5XVW\�EURZQ�EDFN�ZLWK�ORQJLWXGLQDO�
EODFN�VWULSH��YHQWUDO�VXUIDFH�\HOORZ�RU�
ZKLWLVK��ERUGHUOLQH�EHWZHHQ�WKH�
GRUVDO�DQG�YHQWUDO�SDUWV�TXLWH�GLVWLQFW��
2I�DYHUDJH�VL]H��%ODFN�SDWFK�RQ�UXPS�
LV�QRW�ZHOO�GHILQHG�DQG��DV�D�UXOH��LV�
IRXQG�RQO\�LQ�ROG�DQLPDOV�

/��E��EXQJHL�
9LQRJU��������
)URP�WKH�/HQD�
5LYHU�XS�WR�WKH�
ZHVWHUQ�EDQN�RI�
WKH�.RO\PD�5LYHU�

/��V��EXQJHL�
9LQRJU���������
)URP�HDVWHUQ�
FRDVW�RI�WKH�/HQD�
5LYHU�XS�WR�
ZHVWHUQ�EDQN�RI�
WKH�.RO\PD�5LYHU�

&KDUDFWHUL]HG�E\�D�EODFN�SDWFK�RQ�WKH�
UXPS�DQG�E\�D�FRQWUDVWLQJ�UXIRXV�
FRORXUHG�DUHD�DURXQG�YLEULVVDH�DQG�
HDUV��7KH�ERUGHUOLQH�EHWZHHQ�UXVW\�
EURZQ�GRUVDO�DQG�OLJKW�JUH\�YHQWUDO�
VLGHV�LV�GLVWLQFW��2I�DYHUDJH�VL]H�

/��E��

QRYRVLELULFXV�
9LQRJU��������
1HZ�6LEHULDQ�
,VODQGV�

/��V��QRYRVLELULFXV�
9LQRJU��������
1HZ�6LEHULDQ�
,VODQGV��

6LJQLILFDQWO\�ODUJHU�WKDQ�PDLQODQG�
IRUPV��'LVWLQJXLVKDEOH�E\�GDUN�JUH\�
FRORUDWLRQ�RI�YHQWUDO�VLGH���

/��E��SRUWHQNRL�
&KHUQ\DYVN\��
�����
:UDQJHO�,VODQG�

/��V��SRUWHQNRL�
&KHUQ\DYVN\��
�����
:UDQJHO�,VODQG�

6LPLODU�WR�/��V��QRYRVLELULFXV�LQ�VL]H�
DQG�FRORUDWLRQ��EXW�ZLWK�PRUH�
SURQRXQFHG�DVK�JUH\�WLQWV��

/��E��IODYHVFHQV�
%UDQGW�������
.DPFKDWND�
3HQLQVXOD�

� 6PDOO�VL]HG��GRUVDO�VWULSH�QRW�ZHOO�
GHILQHG��IODQNV�\HOORZ��%ODFN�SDWFK�
RQ�UXPS�LV�VPDOO�DQG�OHVV�SURPLQHQW�
WKDQ�LQ�RWKHU�VXEVSHFLHV��EDFN�GDUN�
EURZQ�

/��EXQJHL�
9LQRJU��������
%ODFN�UXPSHG�

/HPPLQJ�

)URP�WKH�HDVWHUQ�
FRDVW�RI�WKH�/HQD�
5LYHU�XS�WR�WKH�
ZHVWHUQ�EDQN�RI�WKH�
.RO\PD�5LYHU��
LQFOXGLQJ�LVODQGV�RI�
WKH�$UFWLF�EDVLQ�DQG�
.DPFKDWND�
3HQLQVXOD��

/��E��RJQHYL
�
9LQRJU��������
9HUNKR\DQVNL�
5DQJH�

/��VLELULFXV�
.HUU��������
6LEHULDQ�/HPPLQJ�
)URP�WKH�HDVWHUQ�
FRDVW�RI�WKH�:KLWH�
6HD�WR�WKH�ZHVWHUQ�
EDQN�RI�WKH�.RO\PD�
5LYHU��LQFOXGLQJ�
LVODQGV�RI�WKH�$UFWLF�
EDVLQ�
�

� 6LQJOH�VSHFLPHQ�LV�FORVH�WR�$PXU�DQG�
.DPFKDWND�OHPPLQJV�LQ�VL]H��FRORXU�
LQWHUPHGLDWH�EHWZHHQ�QRPLQDO�EXQJHL�
DQG�IODYHVFHQV�

� 7KH�VPDOOHVW�OHPPLQJ��GDUN��GHHS�
UXVW\�EURZQ�GRUVDO�VLGH�ZLWK�UXIRXV�
IODQNV��'RUVDO�EODFN�VWULSH�LV�GLVWLQFW�
IURP�KHDG�WR�WDLO��

/��DPXUHQVLV�
9LQRJU���������
$PXU�/HPPLQJ�
6RXWK�RI�<DNXWLD��
$PXU�5HJLRQ��

1RW�GHVFULEHG� /��DPXUHQVLV�

9LQRJU��������
$PXU�/HPPLQJ�
6RXWK�RI�<DNXWLD��
$PXU�5HJLRQ��
.DPFKDWND�
3HQLQVXOD�

/��D��IODYHVFHQV�
%UDQGW�������
.DPFKDWND�
SHQLQVXOD�

6PDOO�VL]HG��GRUVDO�VWULSH�LV�OHVV�ZHOO�
GHILQHG�WKDQ�LQ�W\SLFDO�/��DPXUHQVLV��
IODQNV�\HOORZ��

/��WULPXFURQDWXV�
5LFKDUGVRQ�������
%URZQ�/HPPLQJ��

1RUWK�$PHULFD�DQG�
&KXNRWVN\�
SHQLQVXOD�

1RW�GHVFULEHG� /��WULPXFURQDWXV�
5LFKDUGVRQ�������
%URZQ�/HPPLQJ�

7R�WKH�HDVW�RI�WKH�
.RO\PD�5LYHU��
&KXNRWND��1RUWK�
$PHULFD�

1RW�GHVFULEHG� &RPSDUHG�ZLWK�RWKHU�IRUPV��WKH�
FRORUDWLRQ�LV�PRUH�PRQRFKURPDWLF��
ZLWK�SUHYDLOLQJ�UXIRXV�EURZQ�WLQWV�RQ�
GRUVDO�VLGH��1R�GRUVDO�VWULSH��'LIIHUV�
IURP�DOO�RWKHU�IRUPV�E\�\HOORZ�RFKUH�
YHQWUDO�VLGH��


�±�/��E��RJQHYL�9LQRJU��������LV�NQRZQ�E\�D�VLQJOH�VXEDGXOW�VSHFLPHQ��FDSWXUHG�DW�WKH�VRXWK�RI�9HUNKR\DQVNL�
5DQJH�DQG�LQLWLDOO\�GHVFULEHG�DV�VXEVSHFLHV�RI�/��DPXUHQVLV��,Q�P\�YLHZ��WKH�WD[RQRPLF�SRVLWLRQ�RI�WKLV�IRUP�FDQ�EH�
FODULILHG�RQO\�DIWHU�REWDLQLQJ�DGGLWLRQDO�PDWHULDO�IURP�WKDW�UHJLRQ��

�
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)LJXUH����5DQJH�RI�JHQXV�/HPPXV��
�

7D[RQRP\� RI� 'LFURVWRQ\[� JHQXV�� EULHI� KLVWRU\� DQG�

FXUUHQW�VWDWH�RI�WKH�LVVXH��

5HVHDUFK�RI�WKH�WD[RQRP\�RI�FROODUHG�OHPPLQJV�IROORZHG�
WKH� VDPH� ORJLF� DV� WKDW� IRU� WUXH� OHPPLQJV� LQ� UHVSHFW� WR�
WKHUH� EHLQJ� WKUHH� VWDJHV� GLVWLQJXLVKDEOH�� RQ� WKH� EDVLV� RI�
WKH�PHWKRGV�DSSOLHG��$Q�LPSRUWDQW�GLIIHUHQFH�LV�IRXQG�LQ�
WKH�FRQWUDVWLQJ�ODFN�RI�VLPLODULW\�EHWZHHQ�WKH�WZR�JHQHUD��
ERWK�LQ�WKH�VSHHG�RI�HYROXWLRQ�RI�WKH�FKHZLQJ�VXUIDFH�RI�
WKH�PRODUV�DQG�LQ�WKH�NDU\RW\SH��:KLOH�LQ�WUXH�OHPPLQJV�
WKH�SDWWHUQ�RI�WKH�PRODU�FKHZLQJ�VXUIDFH�LV�DVWRQLVKLQJO\�
VWDEOH�ERWK� LQ�VSDFH�DQG� WLPH�� LQ�FROODUHG� OHPPLQJV� WKLV�
FKDUDFWHU� HYROYHG� DW� WKH� KLJKHVW� UDWH� DPRQJ� WKH�
$UYLFROLQDH�� 7UXH� OHPPLQJV� KDYH� D� VWDEOH� NDU\RW\SH�
WKURXJKRXW� WKHLU� FLUFXPSRODU� UDQJH�� WKH� RQO\� GLIIHUHQFH�
EHWZHHQ�(XUDVLDQ�DQG�1RUWK�$PHULFDQ�SRSXODWLRQV�LV�WKH�
QXPEHU�RI�FKURPRVRPH�DUPV���Q� �����1)� ����DQG�����
UHVSHFWLYHO\��� ,Q� FRQWUDVW�� FROODUHG� OHPPLQJV� DUH�
XQXVXDOO\� SRO\PRUSKLF� LQ� UHVSHFW� WR� WKHLU� FKURPRVRPHV�
�*LOHYD� ������� 7KLV� OHDGV� WR� D� ZLGHU� YDULDWLRQ� LQ� WKH�
QXPEHU�RI�VSHFLHV�GLVWLQJXLVKHG�ZLWKLQ�WKH�JHQXV��IURP���
WR� ���� ([WHUQDO� FKDUDFWHULVWLFV� DQG� IXU� FRORUDWLRQ� DUH�
VXEMHFW� WR� SURQRXQFHG� VHDVRQDO� DQG� DJH� FKDQJHV� LQ�
FROODUHG� OHPPLQJV�� 6HDVRQDO� GLPRUSKLVP� RI� FROODUHG�
OHPPLQJV�LV�ZHOO�NQRZQ�DV�WKH\�DFTXLUH�ZKLWH�IXU�FRORXU�
LQ�ZLQWHU�DQG�HQODUJHG�DQG�VSOLW�WKLUG�DQG�IRXUWK�FODZV�RQ�
WKH� KLQG� OHJV�� ZKLFK� LV� UHIOHFWHG� LQ� WKH�5XVVLDQ� VSHFLHV�
QDPH�� OLWHUDOO\� WUDQVODWHG� DV� ³KRRIHG´� OHPPLQJ�� 7KH�
(QJOLVK� QDPH�� FROODUHG� OHPPLQJ�� RULJLQDWHG� IURP� WKH�

SUHVHQFH�LQ�VXPPHU�RI�D�GLVWLQFW�FROODU��+RZHYHU��WKHUH�LV�
OHVV� YDULDELOLW\� LQ� IXU� FRORXUDWLRQ� JHRJUDSKLFDOO\� WKDQ�
VHDVRQDOO\��DQG�FROODUHG�OHPPLQJV�IURP�GLIIHUHQW�DUHDV�RI�
WKH� FLUFXPSRODU� UDQJH� DUH� VR� FORVH� SKHQRW\SLFDOO\� WKDW�
JHQHUDOO\� RQO\� RQH� KRODUFWLF� VSHFLHV� KDV� EHHQ� GLVWLQ�
JXLVKHG� ZLWKLQ� WKH� JHQXV�� '�� WRUTXDWXV� 3DOODV�� �����
�2JQHY� ������ &RUEHW� ������� RU� RQH� VSHFLHV� IRU� WKH�
3DOHDUFWLF��'��WRUTXDWXV��DQG�DQRWKHU�IRU�WKH�1HDUFWLF��'��
JURHQODQGLFXV� 7UDLOO�� ������ �+DOO� �������'�� KXGVRQLXV�
3DOODV�� ������ GHVFULEHG� IURP� WKH� 8QJDYD� 3HQLQVXOD�
�QRUWK�HDVW� &DQDGD�� LV� RIWHQ� FRQVLGHUHG� DV� D� VHSDUDWH�
VSHFLHV��DQG�LW�GLIIHUV�IURP�RWKHU�UHFHQW�IRUPV�LQ�KDYLQJ�D�
SULPLWLYH� PRODU� SDWWHUQ�� ZKLFK� LV� VLPLODU� WR� WKDW� RI� WKH�
H[WLQFW�'��VLPSOLFLRU�IURP�WKH�PLG�3OHLVWRFHQH��

&\WRJHQHWLF� DQG� K\EULGLVDWLRQ� H[SHULPHQWV� LQGLFDWH�
WKDW�'�� WRUTXDWXV� LV� D� KRODUFWLF� VXSHUVSHFLHV�� ZKLOH� WKH�
UDQN� RI� WKH�PRVW� F\WRORJLFDOO\�VWXGLHG� VXEVSHFLHV� LQ� WKH�
1HDUFWLF�ZDV�VXEVHTXHQWO\�UDLVHG�WR�VSHFLHV�OHYHO��&RUEHW�
	�+LOO�������0XVVHU�	�&DUOHWRQ��������&\WRJHQHWLF�DQG�
K\EULGLVDWLRQ� VWXGLHV� RI� 3DOHDUFWLF� FROODUHG� OHPPLQJV�
JDYH� XQH[SHFWHG� UHVXOWV�� &ROODUHG� OHPPLQJV� IURP�
:UDQJHO� ,VODQG� WXUQHG� RXW� WR� EH� NDU\RORJLFDOO\� YHU\�
GLIIHUHQW� IURP� OHPPLQJV�RI�FRQWLQHQWDO�SRSXODWLRQV�� DQG�
DWWHPSWV� DW� K\EULGL]DWLRQ� DOZD\V� OHG� WR� UHVRUEWLRQ� RI�
HPEU\RV��&KHUQ\DYVNL�	�.R]ORYVNL��������7KLV�UHVHDUFK�
DOORZHG�WKH�GLVWLQFWLRQ�RI�OHPPLQJV�IURP�:UDQJHO�,VODQG�
DV� D� VHSDUDWH� VSHFLHV�� 9LQRJUDGRY¶V� /HPPLQJ� '��

YLQRJUDGRYL�2JQHY��������
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7DEOH����3ULQFLSDO�FXUUHQW�YLHZV�RQ�WKH�FRPSRVLWLRQ�RI�WKH�JHQXV�'LFURVWRQ\[��

0XVVHU�	�&DUOHWRQ�������� -DUHOO�	�)UHGJD�������� )HGRURY��������

'��KXGVRQLXV�3DOODV�������
8QJDYD�/HPPLQJ�

/DEUDGRU�DQG�QRUWK�4XHEHF��&DQDGD��

'��KXGVRQLXV�3DOODV��������
8QJDYD�/HPPLQJ�

/DEUDGRU�DQG�QRUWK�4XHEHF��
&DQDGD�

'��KXGVRQLXV�3DOODV��������
8QJDYD�/HPPLQJ�

/DEUDGRU�DQG�QRUWK�4XHEHF��
&DQDGD�

'��JURHQODQGLFXV�7UDLOO��������
*UHHQODQG�/HPPLQJ�

1RUWK�*UHHQODQG��6W��(OL]DEHWK�,VODQG��
QRUWK�HDVW�&DQDGD��5DQJH�ERUGHUV�
XQGHILQHG�

'��JURHQODQGLFXV�7UDLOO��������
*UHHQODQG�/HPPLQJ�

1RUWK�$PHULFD��%HULQJ�6HD�
LVODQGV��:UDQJHO�,VODQG�

'��JURHQODQGLFXV�7UDLOO�������
*UHHQODQG�/HPPLQJ�

%HULQJ�6HD�LVODQGV��:UDQJHO�
,VODQG��1RUWK�*UHHQODQG��6W��
(OL]DEHWK�,VODQG��QRUWK�HDVW�
&DQDGD�

'��WRUTXDWXV�3DOODV�������
&ROODUHG�/HPPLQJ�

$UFWLF�(XUDVLDQ�WXQGUD�IURP�HDVWHUQ�FRDVW�
RI�WKH�:KLWH�6HD�WR�&KXNRWVN\�3HQLQVXOD��
.DPFKDWND��LQFO��1RYD\D�=HPO\D��
6HYHUQD\D�=HPO\D�DQG�1HZVLEHULDQ�
,VODQG�

'��WRUTXDWXV�3DOODV��������
&ROODUHG�/HPPLQJ��
0DLQODQG�WXQGUD�RI�6LEHULD�

'��WRUTXDWXV�3DOODV�������
&ROODUHG�/HPPLQJ��

0DLQODQG�WXQGUD�RI�6LEHULD�

'��ULFKDUGVRQL�0HUULDP��������
:HVWHUQ�FRDVW�RI�WKH�+XGVRQ�%D\��
0DFNHQ]LH�5LYHU�DUHD��&DQDGD��

� '��ULFKDUGVRQL�0HUULDP��������
:HVWHUQ�FRDVW�RI�WKH�+XGVRQ�%D\��
0DFNHQ]LH�5LYHU�DUHD��&DQDGD�

'��H[VXO�$OOHQ��������
6W��/DZUHQFH�,VODQG��

� �

'��NLODQJPLXWDN�$QGHUVRQ�	�5DQG�������
9LFWRULD�DQG�%DQNV�,VODQGV��DGMDFHQW�
PDLQODQG�WXQGUD�RI�&DQDGLDQ�FRDVW�

� �

'��QHOVRQL�0HUULDP��������
:HVWHUQ�$ODVND�

� �

'��QXQDWDNHQVLV�<RXQJPDQ�������
<XNRQ��&DQDGD�

� �

'��UXEULFDWXV�5LFKDUGVRQ��������
1RUWKHUQ�$ODVND�

� �

'��XQDODVFHQVLV�0HUULDP�������
$OHXWLDQ�,VODQGV��

� �

'��YLQRJUDGRYL�2JQHY�������
9LQRJUDGRY¶V�/HPPLQJ��

:UDQJHO�,VODQG�

� �

�

,W� LV� QRWHZRUWK\�� WKDW� XQOLNH� WKH� VLWXDWLRQ� ZLWK� WUXH�
OHPPLQJV� RQ� WKH� LVODQG�� NDU\RW\SH� VWUXFWXUH� RI�
'��YLQRJUDGRYL� LV� VLPLODU� WR� WKDW� RI� FROODUHG� OHPPLQJV�
IURP� $ODVND�� DQG� WKHLU� K\EULGL]DWLRQ�� DV� EHOLHYHG� E\�
-DUUHOO� 	� )UHGJD� �������� LV� OLNHO\� WR� UHVXOW� LQ� IHUWLOH�
K\EULGV��7KH�ODWWHU�DXWKRUV�FRQVLGHU�'��YLQRJUDGRYL�DORQJ�
ZLWK� RWKHU� 1HDUFWLF� IRUPV� DV� D� VXEVSHFLHV� RI�
'��JURHQODQGLFXV�EDVHG�RQ�NDU\RORJLFDO�GDWD��

$GGLWLRQDO� F\WRJHQHWLF� VWXGLHV� RI� FROODUHG� OHPPLQJV�
IURP� QHZ� ORFDOLWLHV� ZLWKLQ� WKH� 3DOHDUFWLF� UDQJH� RI� WKH�
JHQXV� DQG� DQDO\VLV� RI�PW'1$� YDULDELOLW\� FDUULHG� RXW� LQ�
UHFHQW� \HDUV� VKRZHG� WKH� H[LVWHQFH�RI� IRXU� FKURPRVRPDO�
UDFHV� DQG� ILYH� SK\ORJHRJUDSKLF� JURXSV� �)UHGJD� HW� DO��
�������+RZHYHU�� WKHVH� ILQGLQJV�GLG�QRW�VWLPXODWH�DOWHUD�
WLRQV�WR�WKH�JHQHULF�WD[RQRP\��6LPLODU�VWXGLHV�RI�PW'1$�
RI� FROODUHG� OHPPLQJV� IURP� WKH� 1HDUFWLF� VXSSRUW� WKH�
GLVWLQFWLRQ� RI� WKUHH� VSHFLHV�� '�� JURHQODQGLFXV��

'��KXGVRQLXV� DQG�'��ULFKDUGVRQL� �)HGRURY��������ZKLOH�
PW'1$� YDULDELOLW\� LQ� '�� JURHQODQGLFXV� LQGLFDWHG� WKH�
SUHVHQFH� RI� WZR� SK\ORJHRJUDSKLF� JURXSV� ZLWK� DQ� DS�

SUR[LPDWH�VHSDUDWLRQ�DORQJ�WKH�0DFNHQ]LH�5LYHU��(KULFK�
HW�DO���������&XUUHQW�YLHZV�RI�GLIIHUHQW�UHVHDUFKHUV�RQ�WKH�
FRPSRVLWLRQ� RI� WKH� JHQXV� 'LFURVWRQ\[� DUH� SURYLGHG� LQ�
7DEOH����ZLWK�UDQJHV�VKRZQ�LQ�)LJ�����

7R�FRQFOXGH�WKH�UHYLHZ�,�ZRXOG�OLNH�WR�VWUHVV�WKDW�XQ�
VROYHG�LVVXHV�DUH�PRUH�QXPHURXV�LQ�WKH�WD[RQRP\�RI�WKH�
'LFURVWRQ\[� JHQXV� FRPSDUHG�ZLWK�/HPPXV��.DU\RW\SHV�
RI� FROODUHG� OHPPLQJV� IURP� .DPFKDWND�� 6HYHUQD\D�
=HPO\D��1HZVLEHULDQ�,VODQGV�DQG�1RYD\D�=HPO\D�DUH�QRW�
NQRZQ�� $W� WKH� FXUUHQW� WLPH� YDULDELOLW\� RI� FUDQLRORJLFDO�
FKDUDFWHULVWLFV�KDYH�QRW�EHHQ�DQDO\VHG� IRU�VDPSOHV� IURP�
WKH�PDMRU� SDUW� RI� WKH� 3DOHDUFWLF� JHQHULF� UDQJH��'DWD� RQ�
WKH� QXPEHU� RI� VXEVSHFLHV� DUH� YHU\� FRQWURYHUVLDO�� $Q�
DGHTXDWH� WD[RQRPLF� UHYLVLRQ� UHTXLUHV� DQDO\VLV� RI�
UHODWLRQVKLSV� EHWZHHQ� PRUSKRORJLFDO� YDULDELOLW\�� FKUR�
PRVRPDO� UDFHV� DQG� SK\ORJHRJUDSKLF� JURXSV�� DQG�ZKHQ�
HYHU� SRVVLEOH� WR� FROODWH� WKHVH� ZLWK� ZHOO�WUDFHG� SDOH�
RQWKRORJLFDO� KLVWRU\� RI� WKH� JHQXV�� 7KLV� LV� WKH� LQWHQGHG�
DLP�RI�IXUWKHU�UHVHDUFK��
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)LJXUH����5DQJH�RI�JHQXV�'LFURVWRQ\[��1XPEHUV�GHQRWH�VSHFLHV�IROORZLQJ�0XVVHU�DQG�&DUOHWRQ���������DV�LQ�WDEOH���LQ�WKH�
WH[W��4XHVWLRQ�PDUNV�LQGLFDWH�DUHDV�IURP�ZKLFK�FROODUHG�OHPPLQJV�ZHUH�QRW�VWXGLHG�FDU\RORJLFDOO\��DQG�KHQFH�KDYH�
XQFOHDU�WD[RQRPLF�VWDWXV��
�

7KH� VWXG\�ZDV� VXSSRUWHG� E\� WKH�JUDQW�1R��������������
RI�WKH�5XVVLDQ�)RXQGDWLRQ�IRU�%DVLF�5HVHDUFK��

5HIHUHQFHV�

$EUDPVRQ��1�,�� ������ (YROXWLRQDU\� WUHQGV� LQ� WKH� GHQWLWLRQ�
RI� WUXH� OHPPLQJV� �/HPPLQL�� &ULFHWLGDH�� 5RGHQWLD���
IXQFWLRQDO�DGDSWLYH� DQDO\VLV�� -�� =RRO�� �/RQGRQ��� �����
����������

$EUDPVRQ�� 1�,�� ����D�� 0RUSKRPHWULF� YDULDWLRQ� LQ� WUXH�
OHPPLQJV� �/HPPXV�� IURP� WKH�(XUDVLDQ� WXQGUD��$PELR��
����������������

$EUDPVRQ�� 1�,�� ����E�� 7D[RQRP\� DQG� ]RRJHRJUDSK\� RI�
WUXH� OHPPLQJV� �/HPPXV��� HYLGHQFH� IURP� FODVVLFDO�
PRUSKRORJ\� DQG�PW'1$�YDULDWLRQ� GDWD��3URF��RI�=RRO��
,QVW��5$6��6W��3HWHUVEXUJ��5XVVLD��������������

%DW]OL�� *�2�� 	� 3LWHOND�� )�$�� ������ 1XWULWLRQDO� HFRORJ\� RI�
PLFURWLQH� URGHQWV�� IRRG� KDELWV� RI� OHPPLQJV� QHDU�
%DUURZ��$ODVND��-��0DPPDO���������������

&KHUQ\DYVN\�� )�%��� $EUDPVRQ� 1�,��� 7VYHWNRYD� $�$���
$QELQGHU�(�0���.XULVKHYD�/�3��������2Q�WD[RQRP\�DQG�
]RRJHRJUDSK\� RI� WUXH� OHPPLQJV� RI� JHQXV� /HPPXV�
�5RGHQWLD�� &ULFHWLGDH�� RI� %HULQJLD�� =RRO�� =KXUQ��
�0RVFRZ��� ������� ��������� ,Q� 5XVVLDQ�� (QJOLVK�
VXPPDU\��

&KHUQ\DYVN\�� )�%��	�.R]ORYVNL�$�/�� ������ 6SHFLHV� VWDWXV�
DQG� KLVWRU\� RI� &ROODUHG� /HPPLQJV� �'LFURVWRQ\[��
5RGHQWLD��IURP�:UDQJHO�,VODQG��=RRO��=KXU�������������
�����,Q�5XVVLDQ��(QJOLVK�VXPPDU\��

&KDOLQH�� -�� ������ /HV� 5RQJHXUV� GX� 3OHLVWRFHQH� 0R\HQ� HW�
6XSHULHXU� GH� )UDQFH� �6\VWHPDWLTXH� ±%LRVWUDWLJUDSKLH� ±�

3DOHRFOLPDWRORJLH��� 3DULV�� &HQWUH� 1DWLRQDO� GH� OD�
5HFKHUFKH�6FLHQWLILTXH��

&RUEHW�� *�%��� ������ 7KH� 0DPPDOV� RI� WKH� 3DODHDUFLF�
5HJLRQ�� D� 7D[RQRPLF� 5HYLHZ�� /RQGRQ�� %ULW�� 0XV��
�1DWXUDO�+LVWRU\��	�&RUQHOO�8QLY��3UHVV��

&RUEHW�� *�%�� 	� +LOO�� -�(��� ������ $� :RUOG� /LVW� RI� 0DP�
PDOLDQ�6SHFLHV��WKLUG�HGLWLRQ��2[IRUG�8QLYHUVLW\�3UHVV��

(KULFK�� '��� )HGRURY�� 9�%��� )WHQVHWK�� 1�&�� .UHEV�� &�-�� 	�
.HQQH\�� $�� ������ 3K\ORJHRJUDSK\� DQG� PLWRFKRQGULDO�
'1$� �PW'1$�� GLYHUVLW\� LQ� 1RUWK� $PHULFDQ� FROODUHG�
OHPPLQJV� �'LFURVWRQ\[� JURHQODQGLFXV��� 0ROHFXODU�
(FRORJ\��������������

)HGRURY�� 9�� %�� ������ 3K\ORJHRJUDSK\� DQG� 0LWRFKRQGULDO�
'1$� 'LYHUVLW\� LQ� $UFWLF� /HPPLQJV�� $FWD� 8QLY�8SV��
&RPSUHKHQVLYH� 6XPPDULHV� RI� 8SSVDOD� 'LVVHUWDWLRQV�
IURP� WKH� IDFXOW\� RI� 6FLHQFH� 	� 7HFKQRORJ\�� �����
8SSVDOD�����SS��

)HGRURY��9�%���*RURSDVKQD\D��$�9���-DUHOO��*�+��	�)UHGJD��
.�� ������ 3K\ORJHRJUDSKLF� VWUXFWXUH� DQG� PLWRFKRQGULDO�
'1$� YDULDWLRQ� LQ� WUXH� OHPPLQJV� �/HPPXV�� IURP� WKH�
(XUDVLDQ�$UFWLF��-��(YRO��%LRO�����������������

)UHGJD�� .��� )HGRURY�� 9��� -DUHOO�� *�� 	� -RQVVRQ�� /�� ������
*HQHWLF� 'LYHUVLW\� LQ� $UFWLF� /HPPLQJV�� $PELR�� �������
���������

*LOHYD�� (�$�� ������ $� FRQWUDVWHG� SDWWHUQ� RI� FKURPRVRPH�
HYROXWLRQ� LQ� WZR� JHQHUD� RI� OHPPLQJV�� /HPPXV� DQG�
'LFURVWRQ\[� �0DPPDOLD��5RGHQWLD���*HQHWLFD����������
�����

*LOHYD�� (�$��� .X]QHWVRYD� ,�$�� 	� &KHSUDNRY� 0�,�� ������
&KURPDVRP� VHWV� DQG� WD[RQRP\� RI� WUXH� OHPPLQJV� �J��
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/HPPXV��� =RRO�� =KXUQ�� �0RVFRZ��� ������� ��������� ,Q�
5XVVLDQ��(QJOLVK�VXPPDU\��

*URPRY�� ,�0�� 	� (UEDHYD� 0�$�� ������ 0DPPDO� IDXQD� RI�
5XVVLD� DQG� DGMDFHQW� WHUULWRULHV�� /DJRPRUSKV� DQG� UR�
GHQWV��6W��3HWHUVEXUJ������S��,Q�5XVVLDQ��

*URPRY�� ,�0�� 	� 3RO\DNRY� ,�<�� ������ 9ROHV� �0LFURWLQDH���
)DXQD� RI� WKH� 8665�� 0DPPDOV�� 9RO�� ��� 1R�� ���
/HQLQJUDG��1DXND������S��,Q�5XVVLDQ��

+DOO�� (�5�� ������ 7KH� 0DPPDOV� RI� 1RUWK� $PHULFD�� 1HZ�
<RUN��:LOH\��

+HQGU\��$�3���9DPRVL��6�0���/DWKDP��6�-���+HLOEXWK��-�&��	�
'D\�� 7�� ������ 4XHVWLRQLQJ� VSHFLHV� UHDOLWLHV��
&RQVHUYDWLRQ�*HQHWLFV������������

-DUHOO�� *�+�� 	� )UHGJD�� .�� ������ +RZ� PDQ\� NLQGV� RI�
OHPPLQJV"�$�WD[RQRPLF�RYHUYLHZ��,Q��1�&��6WHQVHWK�	�
5�$�� ,PV� �HGV��� 7KH� %LRORJ\� RI� /HPPLQJV�� �������
/RQGRQ��$FDGHPLF�3UHVV��

.RZDOVNL��.�������2ULJLQ�RI�PDPPDOV�RI�WKH�$UFWLF�WXQGUD��
)ROLD�4XDWHU��.UDNRZ������������

.RZDOVNL�� .�� ������ /HPPLQJV� �0DPPDOLD�� 5RGHQWLD�� DV�
LQGLFDWRUV�RI�WHPSHUDWXUH�DQG�KXPLGLW\�LQ�WKH�(XURSHDQ�
4XDWHUQDU\��$FWD�=RRO���&UDFRY���������������

.ULYRVKHHY�� 9�*�� 	� 5RVVOLPR� 2�/�� ������ ,QWUDVSHFLILF�
YDULDELOLW\� DQG� WD[RQRP\� RI� 6LEHULDQ� /HPPLQJ�
�/HPPXV� VLELULFXV� .HUU�� ������ LQ� 3DOHDUFWLF�� %XOO��
0RVFRZ�6RF��RI�1DWXUDOLVWV��6HF��%LRO����������������,Q�
5XVVLDQ��

.X]QHWVRYD�� ,�$�� ������ 5HYLVLRQ� RI� (XUDVLDQ� 5HSUHVHQ�
WDWLYHV� RI� *HQXV� /HPPXV� /LQN�� ������ ,Q�� -�� *XUQHOO�
�HG���� 6HFRQG� (XURSHDQ� &RQJUHVV� RI� 0DPPDORJ\��
$EVWUDFWV������6RXWKDPSWRQ�8QLYHUVLW\��(QJODQG��

0XVVHU��*�*��	�&DUOHWRQ��0�'��������0DPPDO�6SHFLHV�RI�
WKH� :RUOG�� D� 7D[RQRPLF� DQG� *HRJUDSKLF� 5HIHUHQFH��
:DVKLQJWRQ�	�/RQGRQ��6PLWKVRQLDQ�,QVWLWXWLRQ�3UHVV��

2JQHY�� 6�,�� ������ 0DPPDOV� RI� WKH� 8665� DQG� DGMDFHQW�
FRXQWULHV��9RO�����0RFRZ�/HQLQJUDG��7KH�8665�$FDG��
6FL��3XEO������S��,Q�5XVVLDQ��

3DYOLQRY�� ,�<�� 	� 5RVVOLPR� 2�/�� ������ 7D[RQRP\� RI�
PDPPDOV� RI� WKH� 8665�� $GGLWLRQV�� 0RVFRZ��0RVFRZ�
6WDWH�8QLY������S��,Q�5XVVLDQ��

3RNURYVNL��$�9���.X]QHWVRYD�,�$��	�&KHSUDNRY�0�,��������
+\EULGRORJLFDO� VWXGLHV� RI� UHSURGXFWLYH� LVRODWLRQ� RI�
3DOHDUFWLF� VSHFLHV� RI� JHQXV� /HPPXV� �5RGHQWLD��
&ULFHWLGDH���=RRO��=KXUQ���0RVFRZ�������������������,Q�
5XVVLDQ��(QJOLVK�VXPPDU\��

5DXVK�� 5�� /�� 	� 5DXVK�� 9�5��� ������ 7D[RQRP\� DQG� ]R�
RJHRJUDSK\� RI� /HPPXV� VSS�� �5RGHQWLD�� $UYLFROLQDH���
ZLWK� QRWHV� RQ� ODERUDWRU\�UHDUHG� OHPPLQJV�� =HLWVFKULIW�
IXU�6DXJHWLHUNXQGH������������

5RGJHUV�� $�5�� 	� /HZLV�� 0�� &�� ������ 'LHW� VHOHFWLRQ� LQ�
$UFWLF� OHPPLQJV� �/HPPXV� VLELULFXV� DQG� 'LFURVWRQ\[�
JURHQODQGLFXV��� IRRG� SUHIHUHQFHV�� &DQ�� -�� =RRO��� ����
�����������

6LGRURZLF]�� -�� ������ &RPSDULVRQ� RI� WKH� PRUSKRORJ\� RI�
UHSUHVHQWDWLYHV� RI� WKH� JHQXV�/HPPXV� /LQN�� ����� IURP�
$ODVND�DQG�WKH�3DODHDUFWLF��$FWD�7KHULRO���������������

6LPSVRQ��*�*��������7KH�SULQFLSOHV�RI�&ODVVLILFDWLRQ�DQG�D�
&ODVVLILFDWLRQ�RI�WKH�0DPPDOV��%XOO��RI�$PHU��0XV��RI�
1DWXUDO�+LVWRU\�������

9LQRJUDGRY�� %�6������� 0DWHULDOV� RQ� WD[RQRP\� DQG�
PRUSKRORJ\� RI� URGHQWV�� ,,,�� 1RWHV� RQ� 3DOHDUFWLF�
OHPPLQJV� �J�� /HPPXV��� $QQ�� RI� =RRO�� 0XV�� RI� WKH�
8665�$FDG��6FL��������������,Q�5XVVLDQ��

�
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DQG�&KULV�+DVVHOO
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�

����'DOJHWW\�5RDG��%HDXPDULV��������$XVWUDOLD��
PLQWRQV#R]HPDLO�FRP�DX�

�

3,13��32�%R[�����&RZHV��������$XVWUDOLD��
UMHVVRS#SHQJXLQV�RUJ�DX�

	

50%�������&RZHV��������$XVWUDOLD��
PRRQELUG#ZDWHUIURQW�QHW�DX�




%URRPH�%LUG�2EVHUYDWRU\��32�%R[��������
%URRPH��������$XVWUDOLD��
FKULVMDQ#WHOVWUD�HDV\PDLO�FRP�DX�

7KH�9LFWRULDQ�:DGHU�6WXG\�*URXS�DQG� WKH�$XVWUDODVLDQ�
:DGHU�6WXGLHV�*URXS�KDYH�EHHQ�DWWHPSWLQJ�RYHU�WKH�ODVW�
��� \HDUV� WR�PRQLWRU� WKH� DQQXDO� EUHHGLQJ� VXFFHVV� RI�PL�
JUDWRU\�ZDGHUV�E\�PHDVXULQJ��LQ�HDFK�DXVWUDO�VXPPHU��WKH�
SURSRUWLRQ� RI� MXYHQLOH�ILUVW� \HDU� ELUGV� LQ� WKH� ZDGHU�
SRSXODWLRQV�LQ�VRXWK�HDVW�$XVWUDOLD��6($��DQG�QRUWK�ZHVW�
$XVWUDOLD� �1:$�� UHVSHFWLYHO\�� 7KH� UHVXOWV� IRU� WKH� ODVW�
\HDU� �L�H��� HVWLPDWHG� ����� EUHHGLQJ� VXFFHVV�� ZHUH�
SXEOLVKHG� LQ� ,VVXH� 1XPEHU� �� RI� WKH� $UFWLF� %LUGV�
1HZVOHWWHU�LQ�$SULO�������

7KH� DWWDFKHG� WDEOHV� �7DEOHV� ��	���� VKRZ� WKH� UHVXOWV�
IRU�WKH�$UFWLF�EUHHGLQJ�\HDU������DV�PHDVXUHG�GXULQJ�WKH�
�������� DXVWUDO� VXPPHU�� 7KH� ILJXUHV� IRU� WKH� SUHYLRXV�
\HDU� DUH� DOVR� VKRZQ� IRU� FRPSDULVRQ�� 1RWH� WKDW� WKH�
QXPEHU�RI�FDWFKHV�ZKLFK�PDNH�XS�HDFK�VSHFLHV¶�WRWDO�DUH�
DOVR�LQFOXGHG��JLYLQJ�VRPH�LQGLFDWLRQ�RI�WKH�VSUHDG�RI�WKH�
VDPSOLQJ��

2YHUDOO� WKH� SURSRUWLRQ� RI� ILUVW� \HDU� ELUGV� LQ� ZDGHU�
SRSXODWLRQV� LQ� ERWK� 6($� DQG� 1:$� ZDV� ORZHU� LQ� WKH�
��������DXVWUDO�VXPPHU� WKDQ� LQ� WKH�����������VXPPHU��
6SHFLILFDOO\��IRU�VSHFLHV�ZKHUH�FRPSDULVRQV�EHWZHHQ�WKH�
WZR�\HDUV�FDQ�EH�PDGH�� VL[�RXW�RI� HLJKW�VSHFLHV� LQ�6($�
DSSHDUHG� WR� IDUH� ZRUVH� DQG� ILYH� RXW� RI� VL[� VSHFLHV� LQ�
1:$��

%DVHG�RQ� WKH�EURDG�FULWHULD�JLYHQ�LQ�WKH�SUHYLRXV�UH�
SRUW� 6DQGHUOLQJ�� %DU�WDLOHG� *RGZLW� �$ODVNDQ� EUHHGLQJ�
SRSXODWLRQ��� *UHDW� .QRW� �EXW� QRWH� VPDOO� VDPSOH� VL]H���
&XUOHZ�6DQGSLSHU�DQG�5XGG\�7XUQVWRQH�ZKLFK�YLVLW�6($�
KDG� D� SRRU� ������� MXYHQLOHV�� EUHHGLQJ� VHDVRQ� LQ� ������
5HG�QHFNHG� 6WLQW� DQG� 6KDUS�WDLOHG� 6DQGSLSHU� DSSHDU� WR�
KDYH�KDG� UDWKHU�EHWWHU��EXW�VWLOO�RQO\�PRGHUDWH��EUHHGLQJ�
VXFFHVV�ZLWK�RQO\�5HG�.QRW� SHUIRUPLQJ�ZHOO� ����� ILUVW�
\HDU� ELUGV�� L�H�� H[FHSWLRQDOO\� ZHOO��� $OWKRXJK� WKH� 5HG�
.QRW�ILJXUH�ZDV�EDVHG�RQ�MXVW�D�VLQJOH�FDWFK�LW�ZDV�PDGH�
DW� D� SULQFLSDO� VLWH� IRU� WKLV� VSHFLHV� ZLWKRXW� ³WZLQNOLQJ´�
�ZKLFK� FDQ� FDXVH� WKH� PRUH� H[SHULHQFHG� DGXOWV� WR� OHDYH�
WKH�DUHD��DQG�VLJQLILFDQW�QXPEHUV�RI�RWKHU�PHGLXP�ODUJH�
VL]H� ZDGHUV� ZHUH� DOVR� SUHVHQW�� DOO� RI� ZKLFK� KDG� ORZ�
SURSRUWLRQV�RI�ILUVW�\HDU�ELUGV��

,Q�1:�$XVWUDOLD�FDWFKHV� WKH�SHUFHQWDJH�RI� ILUVW�\HDU�
ELUGV�ZDV� JHQHUDOO\� D� OLWWOH� KLJKHU� WKDQ� LQ�6(�$XVWUDOLD��
%DU�WDLOHG�*RGZLW� �1RUWK� 6LEHULDQ� EUHHGLQJ�SRSXODWLRQ��
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VWLOO�IDOO� LQ�WKH�³SRRU´�FDWHJRU\��DV�GLG�7HUHN�6DQGSLSHU��
5HG�.QRW�DQG�2ULHQWDO�3UDWLQFROH��7KH�5HG�.QRWV�LQ�1:�
$XVWUDOLD� DUH� WKRXJKW� WR� EH� IURP� WKH� 1HZ� 6LEHULDQ�
,VODQGV� ZKHUHDV� WKRVH� RFFXUULQJ� LQ� 6(� $XVWUDOLD� FRPH�
IURP�IXUWKHU�HDVW� �&KXNRWND��VR� LW� LV�QRW� LPSRVVLEOH�WKDW�
WKH� WZR� SRSXODWLRQV� FRXOG� KDYH� KDG� PDUNHGO\� GLIIHUHQW�
EUHHGLQJ�RXWFRPHV� LQ� ������0RVW� RWKHU� VSHFLHV�ZHUH� LQ�
WKH�PRGHUDWH����������UDQJH�±�&XUOHZ�6DQGSLSHU��5HG�
QHFNHG� 6WLQW� �DW� ����� YHU\� FORVH� WR� WKH� ���� LQ� 6($���
*UH\�WDLOHG� 7DWWOHU� DQG� *UHDW� .QRW�� ,W� ZDV� SDUWLFXODUO\�
JRRG�WR�VHH�WKDW�*UHDW�.QRW��LQ�WKHLU�SULPH�QRQ�EUHHGLQJ�
DUHD�� VHHP� WR� KDYH� D� UHDVRQDEOH� SURSRUWLRQ� ������ RI�
\RXQJ� JLYHQ� WKDW� WKH\� KDYH� KDG� VHYHUDO� EDG� EUHHGLQJ�
\HDUV�UHFHQWO\��RQO\������WKH�SUHYLRXV�\HDU���$V�LQ�������
*UHDWHU� 6DQG� 3ORYHU� ±� EUHHGLQJ� PXFK� IXUWKHU� VRXWK� RI�
FRXUVH�±�DSSHDU�WR�KDYH�KDG�JRRG�EUHHGLQJ�VXFFHVV��

7KH�UHDGHU�LV�UHIHUUHG�WR�WKH�HDUOLHU�QRWH�RQ�WKLV�VXE�
MHFW� �LQ�$UFWLF�%LUGV�1HZVOHWWHU�1R�� ��� IRU� SRWHQWLDO� EL�
DVHV� DQG� LQDFFXUDFLHV� LQ� WKLV�GDWD�DQG�SUHFDXWLRQV� WDNHQ�
WR�PLQLPLVH�WKHVH��%XW�RYHUDOO�WKH�ILJXUHV�DUH�FRQVLGHUHG�
WR�EH�D�UHDVRQDEOH�LQGLFDWLRQ�RI�EUHHGLQJ�VXFFHVV�±�HVSH�

FLDOO\� ZKHQ� D� QXPEHU� RI� GLIIHUHQW� LQGHSHQGHQW� FDWFKHV�
KDYH�FRQWULEXWHG�WR�WKH�WRWDO�±�DQG�FHUWDLQO\�\HDU�RQ�\HDU�
FRPSDULVRQV�DUH�D�IDLU�PHDVXUH�RI�DQQXDO�YDULDWLRQV��

7KH� 5HG�QHFNHG� 6WLQW� VLWXDWLRQ� LV� QRZ� DW� D� SDUWLFX�
ODUO\� LQWHUHVWLQJ� VWDJH�� ,QVWHDG�RI� WKH�³WUDGLWLRQDO´�JRRG��
EDG�� PRGHUDWH� WKUHH� \HDU� F\FOH� WKH\� KDYH� KDG� JRRG��
JRRG�� PRGHUDWH� EUHHGLQJ� VXFFHVV� RYHU� WKH� ODVW� WKUHH�
\HDUV�� 7KH� QHW� UHVXOW� LV� WKDW� SRSXODWLRQV� LQ� WKH� QRQ�
EUHHGLQJ� VHDVRQ� LQ� $XVWUDOLD� LQ� WKH� ODVW� WZR� \HDUV� KDYH�
EHHQ� DW� YHU\� KLJK� OHYHOV� ±� UHFRUG� OHYHOV� DW� VRPH� ORFD�
WLRQV��7KLV�KDV��LQWHU�DOLD��FDXVHG�D�VLJQLILFDQW�QXPEHUV�RI�
ELUGV� WR� RFFXS\� KDELWDWV� �VXFK� DV� RFHDQ� VKRUHV�� ZKHUH�
WKH\� DUH� QRUPDOO\� DEVHQW� RU� RQO\� SUHVHQW� LQ� YHU\� VPDOO�
QXPEHUV��2QH�ZRXOG� H[SHFW� D� FRUUHFWLRQ� LQ� QXPEHUV� LQ�
GXH�FRXUVH�±�ZKDW�DUH� WKH�RGGV�RQ�D�SRRU�EUHHGLQJ�VHD�
VRQ�LQ�����"�,W�ZLOO�EH�IDVFLQDWLQJ�WR�VHH�ZKDW�KDSSHQV�WR�
WKLV� VSHFLHV� LQ� WKH� QH[W� WZR� RU� WKUHH� \HDUV� �ZKHQ� RI�
FRXUVH� ODUJH�QXPEHUV� RI� ILUVW� WLPH�EUHHGHUV�ZLOO� DOVR�EH�
UHWXUQLQJ�WR�WKH�$UFWLF�WR�FRQWULEXWH���
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7KLV� LQWHUQDWLRQDO� QHWZRUN� LV� PDGH� XS� RI� VFLHQWLVWV�� LQ�
GLYLGXDOV� DQG�RU� VFLHQWLILF� SURJUDPV� WKDW� DUH�� RU� KDYH�
EHHQ� IRU� VHYHUDO� \HDUV�� LQYROYHG� LQ� WKH� UHVHDUFK� RU�
PRQLWRULQJ�RI�RQH�RU�PRUH�$UFWLF�VKRUHELUG�VSHFLHV��:H�
DUH� SDUWLFXODUO\� LQWHUHVWHG� LQ� LQFOXGLQJ� UHVHDUFKHUV� �RU�
SURJUDPV�� ZLWK� FXUUHQW� RU� SODQQHG� ORQJ�WHUP� VWXGLHV�
ZKLFK� FROOHFW� GDWD� WKDW� FDQ� EH�XVHG� LQ� IXWXUH� FROODERUD�
WLYH� VWXGLHV� RQ� WKH� HIIHFWV� RI� JOREDO� FOLPDWH� FKDQJH�
�*&&�� RQ� SRSXODWLRQ� G\QDPLFV�� GLVWULEXWLRQ�� EUHHGLQJ�
SKHQRORJ\�� RU� RWKHU� DVSHFWV� RI� VKRUHELUG� HFRORJ\�� :H�
DOVR�ZHOFRPH�SHUVRQV�ZLWK�H[SHUWLVH�LQ�*&&�HIIHFWV�RQ��
RU�ORQJ�WHUP�PRQLWRULQJ�RI��WHUUHVWULDO�DQLPDOV��

%DFNJURXQG�IRU�WKLV�OLVW��

,Q� ������ D� SURMHFW� ³/RQJ�WHUP�3DQ�$UFWLF� 6KRUHELUG�
0RQLWRULQJ�3URJUDP��6\QWKHVLV�DQG�:RUNVKRS´�SODQQHG�
E\� (�� 3LHUFH� �1RUZHJLDQ� 3RODU� ,QVW��� DQG� '�� 6FKDPHO�
�8QLY��RI�$ODVND��)DLUEDQNV��SURSRVHG�WR�LQLWLDWH�ZRUN�WR��

¡�HVWDEOLVK�DQ�LQWHUQDWLRQDOO\�FRRUGLQDWHG��ORQJ�WHUP�SDQ�
$UFWLF�PRQLWRULQJ�SURJUDP�IRU�$UFWLF�VKRUHELUGV��ZKLFK�
ZLOO� FROOHFW� GDWD� RQ� SRSXODWLRQ� DQG� EUHHGLQJ� ELRORJ\�
YDULDEOHV� DQG� UHODWH� WKHVH� WR� WUHQGV� LQ� FOLPDWLF��
HQWRPRORJLFDO�� DQG� K\GURORJLFDO� YDULDEOHV�� 7KH� SUR�
JUDP� ZRXOG� KDYH� D� XQLIRUP� UHVHDUFK� GHVLJQ� DQG�
PHWKRGV�� GHVLJQDWHG� VWXG\� VLWHV�� DQG� RQH� RU� PRUH�
GHVLJQDWHG� UHVSRQVLEOH� VFLHQWLVWV� IRU� HDFK� $UFWLF� DUHD�
�FRXQWU\��UHSUHVHQWHG��

¡�WKURXJK� LQWHUQDWLRQDO� UHVHDUFKHU� FROODERUDWLRQ�� LQ�
YHVWLJDWH� HIIHFWV� RI� JOREDO� FOLPDWH� FKDQJH� RQ� $UFWLF�
VKRUHELUG� UHSURGXFWLYH� HFRORJ\�� SRSXODWLRQ� G\QDPLFV��
DQG�GLVWULEXWLRQ��DQG�

¡�WR�RUJDQL]H�DQ�LQWHUQDWLRQDO�ZRUNVKRS�IRU�D�VPDOO�JURXS�
RI�LQYLWHG�UHVHDUFKHUV�DQG�H[SHUWV��

$W� WKH� &$))�$0$3� :RUNVKRS� RQ� D� &LUFXPSRODU�
%LRGLYHUVLW\� 0RQLWRULQJ� 3URJUDP� �5H\NMDYÎN�� )HE��
�������SRWHQWLDO�ELRWLF�HOHPHQWV�RI�D�PRQLWRULQJ�QHWZRUN�
ZHUH� GLVFXVVHG�� 7KH� ZRUNVKRS� DJUHHG� WR� IRFXV� LQLWLDOO\�
RQ�FUHDWLQJ�YROXQWDU\�QHWZRUNV�RI�H[SHUWV�GHDOLQJ�ZLWK�D�
QXPEHU� RI� NH\� VSHFLHV�HOHPHQWV�� DPRQJ� WKRVH�� $UFWLF�
VKRUHELUG� VSHFLHV�� +DQV� 0HOWRIWH� �1DWLRQDO� (QYLURQ�
PHQWDO�5HVHDUFK�,QVWLWXWH��'HQPDUN��ZDV�DVNHG�E\�&$))�
WR� HVWDEOLVK� DQG� FRRUGLQDWH� WKLV� VSHFLHV� JURXS� LQ�
FROODERUDWLRQ�ZLWK�(��3LHUFH��

%\�HVWDEOLVKLQJ�VXFK�D�QHWZRUN��ZH�KRSH�WR��

¡�LQYHVWLJDWH�WKH�SRVVLELOLWLHV�RI�V\QWKHVL]LQJ�GDWD�FROOHF�
WHG� RQ� VKRUHELUGV� GXULQJ� SDVW� DQG� SUHVHQW� ORQJ�WHUP�
VWXGLHV� FRQGXFWHG� E\� YDULRXV� UHVHDUFKHUV� WKURXJKRXW�
WKH�$UFWLF��DWWHPSW�WR�UHODWH�WKHVH�GDWD�WR�JOREDO�FOLPDWH�
FKDQJHV�� DQG� FROOHFWLYHO\� SXEOLVK� WKH� UHVXOWV� LQWHUQD�
WLRQDOO\��

¡�GHVLJQ�DQG� LPSOHPHQW�D�FRPPRQ�� ORQJ�WHUP��SDQ�$UF�
WLF� VKRUHELUG� PRQLWRULQJ� SURJUDP� WR� FROOHFW� GDWD� RQ�
SRSXODWLRQ� DQG� EUHHGLQJ� ELRORJ\� YDULDEOHV� DQG� UHODWH�
WKHVH� WR� WUHQGV� LQ� FOLPDWLF�� HQWRPRORJLFDO�� DQG� K\GUR�
ORJLFDO� YDULDEOHV��7KH�SURJUDP� VKRXOG�KDYH� D� XQLIRUP�
UHVHDUFK� GHVLJQ� DQG� PHWKRGV�� DQG� RQH� RU� PRUH� GH�

VLJQDWHG� UHVSRQVLEOH� VFLHQWLVWV� IRU� HDFK� $UFWLF� DUHD�
�FRXQWU\��UHSUHVHQWHG��

¡�GHILQH� FRPPRQ� IXWXUH� SULRULWLHV� LQ� WHUPV� RI� UHVHDUFK�
DQG�SXEOLVKLQJ� UHVXOWV�� DQG� LQYHVWLJDWH�SRVVLELOLWLHV� IRU�
LQWHUQDWLRQDO� FROODERUDWLYH� JUDQW� SURSRVDOV� IRU� SURMHFW�
IXQGLQJ��

¡�HVWDEOLVK� VWURQJ� LQWHUQDWLRQDO� FROODERUDWLRQ� EHWZHHQ�
VFLHQWLVWV�IURP�LQVWLWXWLRQV�ZRUOG�ZLGH�ZKR�FRQGXFW��RU�
SODQ�WR�FRQGXFW��UHVHDUFK�RQ�EUHHGLQJ�DUFWLF�VKRUHELUGV��
E\� FUHDWLQJ� D� SURMHFW� ZHE� VLWH� DQG� VXEVFULEHU� H�PDLO�
EXOOHWLQ��DQG�

¡�RUJDQLVH�DW�OHDVW�RQH�LQWHUQDWLRQDO�UHVHDUFK�ZRUNVKRS��

7KH�³3$651´�OLVW�LV�FXUUHQWO\�DQ�DQQRXQFHPHQW�OLVW��
QHZVOHWWHU�� 
QRW� D� GLVFXVVLRQ� JURXS
�� 2QO\� WKH� RZQHUV�
FDQ�SRVW�WR�WKH�OLVW��DV�D�WRRO�WR�EURDGFDVW�LQIRUPDWLRQ�WR�
LQWHUHVWHG�$UFWLF� VKRUHELUG� UHVHDUFKHUV�� 
0HVVDJHV� IURP�
VXEVFULEHUV� DUH� YHU\�ZHOFRPH
�� EXW�ZLOO� JR� WKURXJK� WKH�
RZQHU�V���

,I� \RX� DUH� FXUUHQWO\� LQYROYHG� LQ� WKH� W\SH� ZRUN� RXW�
OLQHG�DERYH�DQG�ZRXOG� OLNH� WR� MRLQ��VHQG�D�EODQN�(�PDLO�
WR�� 3$651�VXEVFULEH#LJF�WRSLFD�FRP� 1HZ� VXEVFULS�
WLRQV�WR�WKH�³3$651´�UHTXLUH�WKH�RZQHU¶V�DSSURYDO��

7R�UHDG�DERXW�WKLV�OLVW�RQ�WKH�ZHE��YLVLW�WKH�IROORZLQJ�
ZHE�VLWH��KWWS���LJF�WRSLFD�FRP�OLVWV�3$651�

,I�\RX�KDYH�DQ\�TXHVWLRQV�DERXW��RU�SUREOHPV�DFFHVV�
LQJ�� WKH� OLVW�� \RX� FDQ� FRQWDFW� WKH� OLVW� RZQHU� DW�
HOLQ�SLHUFH#QSRODU�QR�� IRU� LQVWUXFWLRQV� DQG� D� XVHU¶V�
PDQXDO��

:LWK�EHVW�ZLVKHV�IRU�IUXLWIXO�FROODERUDWLRQ��

&RRUGLQDWRUV��

'U��(OLQ�3LHUFH�

1RUZHJLDQ� 3RODU� ,QVWLWXWH�� 3RODU� (QYLURQPHQWDO� &HQWUH�
1������7URPVR��125:$<�
HOLQ�SLHUFH#QSRODU�QR��(OLQ�3LHUFH��

'U��+DQV�0HOWRIWH�

1DWLRQDO� (QYLURQPHQWDO� 5HVHDUFK� ,QVWLWXWH�� 'HSDUWPHQW�
RI� $UFWLF� (QYLURQPHQW� )UHGHULNVERUJYHM� ����� '.������
5RVNLOGH��'(10$5.�
PHO#GPX�GN�

1:7�181$987�%,5'�&+(&./,67�

6859(<�

9LFN\�-RKQVWRQ�
&DQDGLDQ�:LOGOLIH�6HUYLFH��(QYLURQPHQW�&DQDGD��������
�������WK�$YHQXH��<HOORZNQLIH��1RUWKZHVW�7HUULWRULHV��

;�$��(���&DQDGD��9LFN\�-RKQVWRQ#(&�*&�&$�

7KH� 1RUWKZHVW� 7HUULWRULHV�1XQDYXW� %LUG� &KHFNOLVW� 6XU�
YH\�ZDV� LQLWLDWHG�E\� WKH�&DQDGLDQ�:LOGOLIH�6HUYLFH�DV�D�
VWDQGDUGLVHG�� YROXQWHHU�EDVHG�� PRQLWRULQJ� SURJUDP� WR�
JDWKHU�GDWD�RQ�ELUG�GLVWULEXWLRQ��DEXQGDQFH�DQG�EUHHGLQJ�
VWDWXV�� &KHFNOLVW� VXUYH\V� DUH� UHFRPPHQGHG� IRU� UHPRWH�
DUHDV� ZKHUH� LW� PLJKW� QRW� EH� IHDVLEOH� WR� RUJDQLVH� PRUH�
VWDQGDUGLVHG� VXUYH\V�� 7KH� 6XUYH\� LV� VXSSRUWHG� E\� WKH�
,QWHUQDWLRQDO�:DGHU�6WXG\�*URXS� DV� D�PHDQV�RI� JHWWLQJ�
PRUH� LQIRUPDWLRQ� RQ� DUFWLF� VKRUHELUG� SRSXODWLRQV�� 7KH�
GHVLJQ� RI� 1:7�1XQDYXW� 6XUYH\� IROORZV� WKH� JXLGHOLQHV�
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UHFRPPHQGHG� E\� WKH� &DQDGLDQ� /DQGELUG� 0RQLWRULQJ�
6WUDWHJ\��

7KH� PDLQ� JRDO� RI� PRVW� PRQLWRULQJ� SURJUDPV� LV� WR�
GHWHFW�SRSXODWLRQ�WUHQGV��+RZHYHU��LQ�1:7�1XQDYXW�WKH�
ODFN�RI�LQIRUPDWLRQ�RQ�ELUGV�PHDQV�WKDW�DQ\�LQIRUPDWLRQ�
RQ� VSHFLHV� GLYHUVLW\�� UDQJHV�� WLPLQJ� RI�PLJUDWLRQ� HWF�� LV�
XVHIXO��&XUUHQWO\��WKH�1:7�1XQDYXW�&KHFNOLVW�6XUYH\�LV�
WKH� RQO\� VWDQGDUGLVHG�� DQQXDO� VXUYH\� IRU� ELUGV� LQ� WKH�
WHUULWRULHV�� )RU� PDQ\� SDUWV� RI� WKH� 1:7�1XQDYXW� LW�
SURYLGHV�WKH�RQO\�VRXUFH�RI�LQIRUPDWLRQ�RQ�ELUGV�WKDW�KDV�
EHHQ�REWDLQHG� IURP�D�SHUVRQDO�YLVLW� WR� WKH�DUHD� LQ�TXHV�
WLRQ��

,Q� WKH� ILUVW�\HDUV�RI� WKH�1:7�1XQDYXW�6XUYH\�FRRU�
GLQDWRUV� FRQWDFWHG� LQGLYLGXDO� PHPEHUV� RI� WKH� SXEOLF��
JRYHUQPHQW� HPSOR\HHV�� WRXULVP� RSHUDWRUV� DQG� UHVHDUFK�
HUV� WR� GHWHUPLQH� WKHLU� LQWHUHVW� LQ� SDUWLFLSDWLQJ�� 2WKHU�
SDUWLFLSDQWV� KDYH� EHHQ� UHFUXLWHG� RYHU� WKH� \HDUV� WKURXJK�
WHOHSKRQH�VXUYH\V��ZRUG�RI�PRXWK�DQG�E\�PDUNHWLQJ�ZLWK�
SDUWQHU� RUJDQLVDWLRQV� DQG� RQ� WKH� 6XUYH\� ZHEVLWH��
3RWHQWLDO� SDUWLFLSDQWV� FDQ� MRLQ� WKURXJK� WKH� ZHEVLWH�
�KWWS���ZZZ�SQU�USQ�HF�JF�FD�FKHFNOLVW�� RU� E\� FRQWDFWLQJ�
WKH� &:6� RIILFH�� $OO� SDUWLFLSDQWV� UHFHLYH� IHHGEDFN�
WKURXJK� WKH� ZHEVLWH� DQG� DQ� DQQXDO� QHZVOHWWHU�� 6LQFH�
������KLVWRULFDO�GDWD�IURP�VHOHFWHG�RUQLWKRORJLFDO�VWXGLHV�
GDWLQJ�EDFN� WR������KDYH�EHHQ�DGGHG�WR�WKH�GDWDEDVH�DV�
WLPH�DQG�PRQH\�SHUPLWWHG��

$5&7,&�6+25(%,5'�021,725,1*�
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9LFN\�-RKQVWRQ�
&DQDGLDQ�:LOGOLIH�6HUYLFH��(QYLURQPHQW�&DQDGD��������
�������WK�$YHQXH��<HOORZNQLIH��1RUWKZHVW�7HUULWRULHV��

;�$��(���&DQDGD��9LFN\�-RKQVWRQ#(&�*&�&$�

:H� DUH� FRQFHUQHG� DERXW� WKH� SRSXODWLRQV� RI� VKRUHELUGV�
WKDW� EUHHG� LQ� WKH�1RUWK�$PHULFDQ�$UFWLF��5HFHQWO\�� VWX�
GLHV�WKDW�FRXQW�WKHVH�ELUGV�RQ�WKHLU�PLJUDWLRQ�URXWHV�KDYH�
IRXQG�WKDW�QXPEHUV�RI�PRVW�VSHFLHV�DUH�GHFOLQLQJ��1R�RQH�
LV� VXUH� ZK\� WKLV� LV� KDSSHQLQJ�� WKRXJK� VRPH� SRVVLEOH�
FDXVHV� DUH� ORVV� RI� KDELWDW� LQ� FRXQWULHV� ZKHUH� WKH� ELUGV�
VSHQG�WKH�ZLQWHU��KXPDQ�GHYHORSPHQWV�DW�WKHLU�PLJUDWLRQ�
VWRSSLQJ�SRLQWV��FOLPDWH�FKDQJH��DQG�WR[LF�VXEVWDQFHV�RQ�
WKHLU�ZLQWHULQJ�JURXQGV��

2XU�NQRZOHGJH�RI�WKH�VL]H�RI�VKRUHELUG�SRSXODWLRQV�LV�
QRW�YHU\�JRRG��DQG�VRPH�RI�WKH�VSHFLHV�WKDW�EUHHG�LQ�WKH�
$UFWLF�DUH�GLIILFXOW� WR�PRQLWRU�RQ� WKHLU�PLJUDWLRQ�URXWHV��
:H�ZDQW�WR�PRQLWRU� WKH�ELUGV�RQ�WKHLU�EUHHGLQJ�JURXQGV�
EHFDXVH� ZH� ZLOO� JHW� EHWWHU� HVWLPDWHV� RI� WKHLU� WUXH�
SRSXODWLRQ� VL]HV��$PHULFDQ� DQG�&DQDGLDQ� ELRORJLVWV� DUH�
GHYHORSLQJ� D� PHWKRG� WR� PRQLWRU� WKH� SRSXODWLRQ� VL]H� RI�
VKRUHELUG� VSHFLHV� WKDW� EUHHG� LQ� WKH� $UFWLF��:H� ZDQW� WR�
XVH� WKLV� PHWKRG� WR� NHHS� WUDFN� RI� VKRUHELUG� SRSXODWLRQV�
RYHU� WKH� \HDUV�� :H� FDQ� XVH� WKLV� LQIRUPDWLRQ� WR� GHWHFW�
SUREOHPV�ZLWK�WKH�VKRUHELUG�SRSXODWLRQV��DQG�WKHQ�WR�WU\�
WR�ILJXUH�RXW�ZKDW�LV�FDXVLQJ�WKH�SUREOHP��

$PHULFDQ� ELRORJLVWV� KDYH� GHVLJQHG� D� PHWKRG� WKDW�
ZRUNV� ZHOO� RQ� WKH� 1RUWK� 6ORSH� RI� $ODVND�� DQG� LQ� WKH�
VXPPHUV�RI������DQG������ZH�ZLOO�WHVW�LW�LQ�WKH�&DQDGLDQ�
$UFWLF�� EHIRUH� EHJLQQLQJ� WKH� PRQLWRULQJ� SURJUDP� LQ�
������

5(&200(1'('�5($',1'�21�$5&7,&�

%,5'6��

*DQWHU�� %�� 	� %R\G�� +�� ������ $� WURSLFDO� YROFDQR�� KLJK�
SUHGDWLRQ� SUHVVXUH�� DQG� WKH� EUHHGLQJ� ELRORJ\� RI� $UFWLF�
:DWHUELUGV�� D� FLUFXPSRODU� UHYLHZ�RI� EUHHGLQJ� IDLOXUH� LQ�
WKH�VXPPHU�RI�������$UFWLF������������������

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\� WHP�
SHUDWXUH�LQ������IURP�PHDQ�-XQH�-XO\�WHPSHUDWXUH�DYHU�
DJHG� 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� NLQG� RI� LQIRUPDWLRQ�
UHIOHFW� HVVHQWLDOO\� GLIIHUHQW� SKHQRPHQD� WKDW� VKRXOG� QRW�
QHFHVVDULO\�DJUHH���IRU�H[DPSOH�VSULQJ�FRXOG�EH�HDUO\�DQG�
FROG�� 7HPSHUDWXUH� GDWD� ZHUH� REWDLQHG� IURP� WKH� 1D�
WLRQDO�&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� 3URIHV�
VLRQDO�*,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� DEXQ�
GDQFH�� EXW� WKHVH�ZHUH� UDWKHU� REYLRXV� IURP� WKH�RWKHU� LQ�
IRUPDWLRQ�VXSSOLHG�� WKH�VLWH�ZDV�DVVLJQHG�WR�D�UHVSHFWLYH�
FDWHJRU\�EDVHG�RQ�WKH�MXGJHPHQW�RI�FRPSLOHUV��

%DVH�PDSV� KDG� EHHQ� GRZQORDGHG� IURP�*5,'�$UHQ�
GDO¶V�:(%�VLWH�
�KWWS���ZZZ�JULGD�QR�GE�JLV�SURG�KWPO�DUFWLF�KWP��� SUR�
MHFWLRQ���/DPEHUW�$]LPXWKDO�(TXDO�$UHD��
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)LJXUH����7HPSHUDWXUH�DQG�SKHQRORJLFDO�FKDUDFWHULVWLFV�RI�HDUO\�VXPPHU�LQ�WKH�$UFWLF�LQ�������6HH�

WH[W�DERYH�IRU�OHJHQG��

�
)LJXUH����7HPSHUDWXUH�DQG�SKHQRORJLFDO�FKDUDFWHULVWLFV�RI�PLG�VXPPHU�LQ�WKH�$UFWLF�LQ�������6HH�WH[W�

DERYH�IRU�OHJHQG��
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)LJXUH����5RGHQW�DEXQGDQFH�LQ�WKH�$UFWLF�LQ�������

�
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)LJXUH����%LUG�EUHHGLQJ�VXFFHVV�LQ�WKH�$UFWLF�LQ�������


