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%UHHGLQJ� FRQGLWLRQV� IRU� ELUGV� LQ� WKH�$UFWLF� GXULQJ�

VXPPHU������DUH� WKH�IRFXV�RI� WKLV� LVVXH�RI� WKH�DQ�

QXDO� QHZVOHWWHU� RI� WKH� ,QWHUQDWLRQDO� $UFWLF� %LUGV�

%UHHGLQJ�&RQGLWLRQV�6XUYH\��$%%&6���6LQFH�SXEOL�

FDWLRQ� RI� WKH� SUHYLRXV� LVVXH� RI� WKH� QHZVOHWWHU� ZH�

ZHUH� QRW� DLPLQJ� WR� LQWURGXFH� FRQFHSWXDO� LPSURYH�

PHQWV� LQ� WKH�FXUUHQW�VXUYH\�VHWXS�RU�QHZVOHWWHU�GH�

VLJQ�� EXW� UDWKHU�FRQFHQWUDWHG�RQ�GHYHORSLQJ� WKH� UH�

SRUWLQJ�QHWZRUN��7KHUH�ZDV�DQ�LQFUHDVH�LQ�WKH�WRWDO�

QXPEHU�RI�ORFDOLWLHV�IURP�ZKLFK�GDWD�EHFDPH�DYDLO�

DEOH�LQ������FRPSDUHG�ZLWK����������YHUVXV������,Q�

SDUWLFXODU��EHWWHU�FRYHUDJH�ZDV�DFKLHYHG�IRU�$ODVND�

DQG� VXFK� UHJLRQV� RI�5XVVLD� DV� WKH�.ROD�3HQLQVXOD��

1R�UHSRUWV�RQ�EUHHGLQJ�FRQGLWLRQV�LQ�)HQQRVFDQGLD�

ZHUH� DYDLODEOH�� 7KLV� LV� SDUWLFXODUO\� XQIRUWXQDWH� DV�

WKHUH�ZHUH� UXPRXUV� IURP�YDULRXV�VRXUFHV�DERXW� LQ�

FUHDVLQJ�QXPEHUV�RI� OHPPLQJV�RU�HYHQ� ORFDO�SHDNV�

LQ�QRUWKHUQ�6ZHGHQ�DQG�1RUZD\�LQ�������DQG�VRPH�

SHRSOH� HYHQ� FRQVLGHUHG� WKDW� LW� ZDV� DQ� XQSUHFH�

GHQWHG� SKHQRPHQRQ� LQ� WKH� ODVW� ��� \HDUV��:H� YHU\�

PXFK� KRSH� WKDW� WKH� VLWXDWLRQ� LQ� )HQQRVFDQGLD� LQ�

���������� ZLOO� UHFHLYH� DQ� DSSURSULDWH� UHIOHFWLRQ�

�SHUKDSV��ZLWK� VRPH� DQDO\VLV�� LQ� WKH� QH[W� QHZVOHW�

WHU��

&XUUHQWO\��PXFK�RI�WKH�VSHFXODWLRQ�DERXW�WKH�EUHHG�

LQJ� SHUIRUPDQFH� RI� YDULRXV� DUFWLF� ELUG� SRSXODWLRQV�

LV�EDVHG�RQ�UHODWLQJ�QHVW�VXFFHVV�WR���\HDU�OHPPLQJ�

F\FOHV�� +RZHYHU�� WKH� F\FOH� SHULRG� RI� YDULRXV� OHP�

PLQJ� SRSXODWLRQV� RIWHQ� GLIIHUV� IURP� WKUHH� \HDUV�� D�

SKHQRPHQRQ� ZKLFK�� VR� IDU�� KDV� DWWUDFWHG� LQVXIIL�

FLHQW� DWWHQWLRQ� IURP� RUQLWKRORJLVWV�� 7KH� SDSHUV� E\�

,�7UDYLQD�DQG�%�6LWWOHU�	�7�%HUJ� LQ� WKLV�QHZVOHWWHU�

VWDUW�D�VHULHV�RI�UHYLHZV�RI�ORQJ�WHUP�URGHQW�G\QDP�

LFV� LQ� GLIIHUHQW� UHJLRQV�RI� WKH�$UFWLF��7KH�SXEOLFD�

WLRQ�RI���SDSHUV�RQ�URGHQW�ELRORJ\�DQG�FRXQW� WHFK�

QLTXHV� LQ� WKUHH� SUHYLRXV� QHZVOHWWHU� LVVXHV� FRXOG�

KDYH�PDGH� UHDGHUV� VXVSHFW� WKDW� WKH� ³$UFWLF�%LUGV´�

VXUYH\� LV� JUDGXDOO\� HYROYLQJ� LQWR� DQ� ³$UFWLF�%LUGV�

DQG� 5RGHQWV´� RQH�� 6WLOO�� ZH� EHOLHYH� WKDW� XQGHU�

VWDQGLQJ� UHJLRQDO� IOXFWXDWLRQV� LQ�RQH�RI� WKH�SULQFL�

SDO� IDFWRUV� LQIOXHQFLQJ� ELUG� EUHHGLQJ� SHUIRUPDQFH�

PD\� EH� LQVWUXPHQWDO� IRU� GUDZLQJ� DSSURSULDWH� FRQ�

FOXVLRQV�DERXW�ELUG�DGDSWDWLRQV�WR�WKH�HQYLURQPHQW��

:H� VHHN� FRQWDFWV� ZLWK� UHVHDUFKHUV� UHDG\� WR� PDNH�

VLPLODU� UHYLHZV� IRU� RWKHU�$UFWLF� UHJLRQV� IRU� WKH��
� �

�

LVVXH�RI�WKH�QHZVOHWWHU��

7KH�OLQNLQJ�RI�EUHHGLQJ�VXFFHVV�RQ�WKH�WXQGUD�ZLWK�

WKH� SURSRUWLRQ� RI� MXYHQLOHV� RQ� WKH� ZLQWHULQJ�

JURXQGV�� WUDGLWLRQDOO\� SURYLGHG� E\�$XVWUDOLDQ� RUQL�

WKRORJLVWV� IRU� WKH�(DVW�$VLDQ�$XVWUDO� DVLDQ� IO\ZD\��

KDV�EHHQ�H[SDQGHG�ZLWK�LQIRUPDWLRQ�IURP�WKH�0LG�

GOH�(DVW��,VUDHO���8QOLNH�VWRS�RYHU�VLWHV�DQG�ZLQWHU�

LQJ� JURXQGV� DORQJ� WKH� $WODQWLF� FRDVWV� RI� (XURSH��

WKLV�SRUWLRQ�RI� WKH�:HVW�$VLD� ��$IULFDQ�)O\ZD\�UH�

FHLYHG� OLWWOH� DWWHQWLRQ� SUHYLRXVO\� LQ� UHVSHFW� RI� WKH�

DQQXDO�YDULDWLRQV�LQ�SURSRUWLRQV�RI�MXYHQLOH�ZDGHUV��

:H� DOVR� KRSH� WKDW� HQWKXVLDVWV� IURP� WKH� :DVK�

:DGHU�5LQJLQJ�*URXS�DQG�RWKHU�DFWLYH�ELUG�ULQJLQJ�

JURXSV�ZLOO�FRQWULEXWH�WKHLU�GDWD�WR�LQFUHDVH�WKH�XQ�

GHUVWDQGLQJ� RI� EUHHGLQJ� VXFFHVV� LQ� WKH� $UFWLF� UH�

JLRQV��

$IWHU� IRXU� \HDUV� RI� WKH� VXUYH\¶V� LPSOHPHQWDWLRQ� DW�

DQ�LQWHUQDWLRQDO�VFDOH��ZH�IHHO�WKDW�WKH�LQLWLDO�JRDO�RI�

HVWDEOLVKLQJ� HDVLO\� DYDLODEOH� DQG� UHJXODUO\� XSGDWHG�

VRXUFH� RI� LQIRUPDWLRQ� RQ� ELUG� EUHHGLQJ� FRQGLWLRQV�

LQ� WKH�$UFWLF�JHQHUDOO\�KDV�EHHQ�DFKLHYHG�DQG�QHZ�

PRUH�VSHFLILF�JRDOV�QHHG�WR�EH�SURSRVHG��,Q�WKH�QH[W�

IHZ�\HDUV��ZH�SODQ�WR�FRQFHQWUDWH�HIIRUW�RQ�FROODWLQJ�

GDWD�IRU�WKH����\HDU�SHULRG�������������ZLWK�D�YLHZ�

WR� UHSRUWLQJ� WKH� UHVXOWV�RI�DQDO\VHV�RI�DYDLODEOH� LQ�

IRUPDWLRQ� RQ� SDWWHUQV� LQ� ELUG� EUHHGLQJ� FRQGLWLRQV�

DQG�SHUIRUPDQFH� LQ� WKH�PDLQ� UHJLRQV�RI� WKH�$UFWLF�

LQ�D�VSHFLDO�SXEOLFDWLRQ��VFKHGXOHG�IRU�������'HWDLOV�

RI�WKLV�SURMHFW�DUH�\HW�WR�EH�ZRUNHG�RXW��EXW�ZH�KRSH�

WKDW�WKLV�ILUVW�QRWLILFDWLRQ�DERXW�LPPHGLDWH�SULRULWLHV�

ZLOO�KHOS�SRWHQWLDO�FRQWULEXWRUV� WR�JHW�D�FOHDUHU� LP�

SUHVVLRQ� RI� WKH� LPSRUWDQFH� RI� WKHLU� LQSXW� DQG� VR�

VWLPXODWH�IXUWKHU�FR�RSHUDWLRQ��
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)RU�ODVW�EUHDNLQJ�LQIRUPDWLRQ�DERXW�WKH�VXUYH\�YLVLW�WKH�ZHEVLWH�

KWWS���ZZZ�DUFWLFELUGV�UX�

3OHDVH�FRQWDFW�SURMHFW�FRRUGLQDWRUV�ZLWK�TXHULHV��FRPPHQWV�DQG�SURSRVDOV��

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��SVW#]PPX�PVX�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� E\� WKH� VXSSRUW� RI� WKH� 'XWFK�*RYHUQPHQW��

7KH�PRVW� VLQFHUH� WKDQNV� WR� HYHU\RQH�ZKR� SDUWLFLSDWHG� LQ� WKH� VXUYH\� LQ� ����� DQG�RU� SUHYLRXV� \HDUV��

HVSHFLDOO\�WR�PHPEHUV�RI�WKH�:RUNLQJ�*URXS�RQ�:DGHUV��&,6���5RZHQD�/DQJVWRQ�SURYLGHG�LQYDOXDEOH�

KHOS�E\�LPSURYLQJ�WKH�(QJOLVK��

�������,QWHUQDWLRQDO�:DGHU�6WXG\�*URXS�
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/LWWOH� VQRZ� DFFXPXODWHG� GXULQJ� WKH� ZLQWHU�� 6SULQJ� ZDV�

UHODWLYHO\� HDUO\� �VQRZ� FRYHU� ZDV� UHGXFHG� WR� ���� E\� ���

0D\� LQ� IRUHVWHG�YDOOH\V� DQG�E\����0D\� LQ� DOSLQH� WXQGUD��

DERYH� ����P� D�V�O��� ZLWK�:KLPEUHO�1XPHQLXV� SKDHRSXV��

(XUDVLDQ�*ROGHQ�3ORYHU�3OXYLDOLV�DSULFDULD��0HDGRZ�3LSLW�

$QWKXV� SUDWHQVLV� DQG� 1RUWKHUQ� :KHDWHDU� 2HQDQWKH� RH�

QDQWKH� UHFRUGHG� LQ� WKH�PRXQWDLQV� RQ� ���0D\��+RZHYHU��

FROG� ZHDWKHU� UHWXUQHG� IURP� ���0D\�� UHVXOWLQJ� LQ� WKH� DS�

SHDUDQFH�RI�IUHVK�VQRZ�FRYHU��ODVWLQJ�XQWLO���-XQH��DQG�DY�

HUDJH�GDWHV�RI�SKHQRORJLFDO�HYHQWV��6XPPHU�ZDV�ZDUP�DQG�

GU\��

/HPPLQJV� ZHUH� QRW� UHFRUGHG�� 6PDOO� QXPEHUV� RI� YROHV��

ZKLFK�DUH�VXSSRVHG�WR�SHDN�LQ�������

1XPEHUV� RI� EORRG�VXFNLQJ� LQVHFWV� ZHUH� WKH� ORZHVW� LQ� ���

\HDUV�RI�REVHUYDWLRQV��EXW� WKLV�KDG�QR�DSSDUHQW� LPSDFW�RQ�

ELUGV��$PRQJ�DYLDQ�SUHGDWRUV�1RUWKHUQ�*RVKDZNV�$FFLSL�

WHU� JHQWLOLV� DQG� 5RXJK�OHJJHG� %X]]DUGV� %XWHR� ODJRSXV�

QHVWHG� �WKH� ODWWHU� LQ� VPDOO� QXPEHUV��� ZKLOH� *\UIDOFRQV�

)DOFR�UXVWLFROXV�DQG�1RUWKHUQ�KDZN�RZO�6XUQLD�XOXOD�GLG�

QRW��7KH�ODWWHU�VSHFLHV�KDV�QRW�EUHHG�VLQFH�������LUUHVSHF�

WLYH� RI� YROH� QXPEHUV��:H�REVHUYHG� DQ� LQYDVLRQ�RI� FURVV�

ELOOV�� :D[ZLQJV� %RPE\FLOOD� JDUUXOXV� DQG� *UHDW� 6SRWWHG�

:RRGSHFNHUV� 3LFRLGHV� PDMRU� �:KLWH�ZLQJHG� &URVVELOO�

/R[LD� OHXFRSWHUD� VWDUWHG� QHVWLQJ� LQ� 0DUFK��� 1XPEHUV� RI�

5HG� 6TXLUUHOV� 6FLXUXV� YXOJDULV�� 0RXQWDLQ� +DUHV� /HSXV�

WLPLGXV�DQG�PXVWHOLGV�LQFUHDVHG��DQG�RQH�EURRG�RI�:ROYHV�

&DQLV�OXSXV�ZDV�IRXQG��*RRG�\LHOGV�RI�EHUULHV�IURP�GZDUI�

VKUXEV� DQG� RI� VSUXFH� VHHG� ZHUH� UHFRUGHG�� $OO� JURXSV� RI�

ELUGV�KDG�KLJK�UHSURGXFWLYH�VXFFHVV�GXH� WR�ZDUP�DQG�GU\�

ZHDWKHU� LQ� VXPPHU��7KLV� FRQFOXVLRQ� LV� DOVR� VXSSRUWHG�E\�

UHVXOWV�RI�FRXQWV�RI�EURRGV�RI�ERUHDO�ZDWHUIRZO�DQG�JURXVH��

$�6�*LOD\]RY�

���1RUWK�ZHVW�RI�.DQGDODNVKD�%D\��:KLWH�6HD��5XVVLD�

������¶1�������¶(��

'RJV�DQG�0LQN�0XVWHOD�YLVRQ�DUH�FRPPRQ�SUHGDWRUV�LQ�

WKH�DUHD��

<�9�.UDVQRY�

���.KLELQ\�0RXQWDLQV��FHQWUDO�.ROD�3HQLQVXOD��5XVVLD�
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,W�ZDV�DQ�HDUO\�VSULQJ��-XQH�ZDV�ZDUP�DQG�GU\��ZLWK�FRRO�

LQJ�DW� WKH�HQG�RI� WKH�PRQWK��ZKHQ�PD[LPXP�DLU� WHPSHUD�

WXUHV�UDQJHG�IURP������&�WR�����&�DQG�WKH�PLQLPXP�WHP�

SHUDWXUH� GURSSHG� WR� �����&� RQ� ��� -XQH�� 0DQ\� VPDOO�

VWUHDPV� DQG� PDUVKHV� GULHG� XS�� 7KH� ILUVW� WKUHH� ZHHNV� RI�

-XO\� ZHUH� ZDUP�� ZLWK� PD[LPXP� WHPSHUDWXUHV� �������&�

DQG�PLQLPXP� WHPSHUDWXUH�QRW�GURSSLQJ�EHORZ������&� ���

-XO\��� +HDY\� UDLQ� RFFXUUHG� RQ� �� DQG� �� -XO\�� DQG� OLJKW�

VKRZHUV� RFFXUUHG� SHULRGLFDOO\� GXULQJ� WKH� UHVW� RI� WKH�

PRQWK�� /LJKW� ZLQGV� SUHGRPLQDWHG� GXULQJ� WKH� SHULRG� RI�
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VWXGLHV�� 7KXV�� ZHDWKHU� FRQGLWLRQV� ZHUH� IDYRXUDEOH� IRU�

ELUGV�LQ��������

5RGHQWV�ZHUH�QRW� UHFRUGHG� LQ� WKH�SHULRG�IURP����-XQH� WR�

���-XO\��

,Q� WKH� VWXG\� DUHD� ZLWK� VXEDOSLQH� KHDWK� WXQGUD� ELUGV� DUH�

KHDYLO\�DIIHFWHG�E\�KXPDQ�DFWLYLWLHV��VXFK�DV�PRYLQJ�YHKL�

FOHV�� WRXULVW� JURXSV�� UHFUHDWLRQ�� 7KXV�� VRPH� VXLWDEOH� QHVW�

LQJ�KDELWDWV�ZHUH�QRW� XVHG�E\�ELUGV�� DV� WKH\�KDG� WR�PRYH�

LQWR� DUHDV�ZLWK� OHVV� GLVWXUEDQFH�� 7HUUHVWULDO� SUHGDWRUV� DUH�

UHSUHVHQWHG�E\�ZDQGHULQJ�GRJV��EXW�WKH\�VWD\�LQ�WKH�YLFLQ�

LW\�RI�VHWWOHPHQWV��DQG�RQO\�RFFDVLRQDOO\�GHVWUR\�ELUG�QHVWV�

WKHUH��

9�'�.RNKDQRY�

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

/HPPLQJV��YROHV�RU�VLJQV�RI�WKHLU�DFWLYLW\�ZHUH�QRW�UHFRUGHG��

5RXJK�OHJJHG�%X]]DUGV�ZHUH�QRW�VHHQ��1XPEHUV�RI�&RPPRQ�

(LGHUV�6RPDWHULD�PROOLVVLPD�DQG� WKHLU�EURRGV�ZHUH� VLPLODU�
WR� WKRVH� LQ� �����������ZKLOH�PHDQ� EURRG� VL]H� GHFUHDVHG� LQ�

�����������FRPSDUHG�ZLWK������������DQG�������������5HSUR�

GXFWLRQ�RI�VHDELUGV�LQ�D�ODUJH��ORFDO�FRORQ\�ZDV�VXFFHVVIXO��

<�,�*RU\DHY�

���3RQRL�5LYHU�PLGGOH�UHDFKHV�DUHD��HDVW�FHQWUDO�.ROD�3HQ�

LQVXOD��5XVVLD�������
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$FFRUGLQJ� WR� UHSRUWV� IURP� ORFDO� SHRSOH�� OLWWOH� VQRZ�DFFX�

PXODWHG�GXULQJ�WKH�ZLQWHU��6SULQJ�ZDV�UHODWLYHO\�FRRO��EXW�

ZLWK� IUHTXHQW� SHULRGV� RI� ZDUP� ZHDWKHU�� 7KHUH� ZDV� OLWWOH�

IORRGLQJ� GXH� WR� WKH� VPDOO� DPRXQW� RI� VQRZ� DQG� WKH� SUR�

ORQJHG�WKDZ��%\�WKH�EHJLQQLQJ�RI�VXUYH\V�RQ���-XQH��ULYHUV�

ZHUH� DOUHDG\� FRQWDLQHG� LQ� WKHLU� SULQFLSDO� ULYHU�FKDQQHOV��

DQG�ZDWHU�ZDV�UHWUHDWLQJ�UDSLGO\��-XQH�ZDV�ZDUP�DQG�UHOD�

WLYHO\�GU\�ZLWK�PHDQ�DLU�WHPSHUDWXUHV�E\�GD\�RFFDVLRQDOO\�

GURSSLQJ� WR�������&��EXW�QRW�EHORZ�IUHH]LQJ�SRLQW��7HP�

SHUDWXUHV�DQG�DPRXQW�RI�SUHFLSLWDWLRQ�ZHUH�QRUPDO�IRU�WKH�

DUHD� LQ� -XO\��1R� HYHQWV�ZLWK�DQ�DSSDUHQW�QHJDWLYH� LPSDFW�

RQ�ELUG�QXPEHUV�DQG�UHSURGXFWLYH�VXFFHVV�ZHUH�UHFRUGHG��

1R�PLFURWLQH�URGHQWV�ZHUH�UHFRUGHG�LQ�WKLV�VXEDUFWLF�DUHD�

ZLWK�WXQGUD��IRUHVW�WXQGUD�DQG�H[WHQVLYH�ERJV��

%URDG�ELOOHG�6DQGSLSHU�/LPLFROD�IDOFLQHOOXV�LV�UDWKHU�FRP�

PRQ� LQ� WKH�3RQRL�GHSUHVVLRQ�� DQG�D�QHVW�ZLWK���HJJV�ZDV�

IRXQG�RQ����-XQH��7KH�GHSUHVVLRQ�DOVR�VXSSRUWV�D�QHVWLQJ�

SRSXODWLRQ� RI� :KLWH�WDLOHG� (DJOH�+DOLDHHWXV� DOELFLOOD� RI�

DERXW����SDLUV�����DFWLYH�QHVWV�ZHUH�IRXQG���:HDWKHU�ZDV�

IDYRXUDEOH�GXULQJ�WKH�EUHHGLQJ�VHDVRQ��DQG�SUHGDWLRQ�SUHV�

VXUH�ZDV�XQOLNHO\�WR�VLJQLILFDQWO\�DIIHFW�EUHHGLQJ�VXFFHVV��

6�$�'\OXN��<�/�*XUNLQD�

���&KDYDQJD�VHWWOHPHQW��7HUVN\�&RDVW��VRXWK�HDVWHUQ�.ROD�

3HQLQVXOD��5XVVLD�������
������
1�������
������
(��

$FFRUGLQJ�WR�UHSRUWV�IURP�ORFDO�SHRSOH��D�ULVH�RI�WHPSHUD�

WXUH�LQ�ODWH�$SULO�DQG�HDUO\�0D\�UHVXOWHG�LQ�VQRZPHOW��EXW�

-XQH�ZDV�FROG��'XH�WR�HDUO\�VQRZPHOW�LQ�VSULQJ��WKH�ZDWHU�

OHYHO� LQ� LQODQG�ZDWHU� ERGLHV�ZDV� ORZ�� VXEVWDQWLDOO\� ORZHU�

WKDQ�LQ�������-XO\�DQG�$XJXVW�ZHUH�ZDUP��ZLWK�IHZ�UDLQ\�

GD\V��1XPEHUV� DQG� VSHFLHV� GLYHUVLW\� RI� JXOOV� DQG�ZDGHUV�

IHHGLQJ�RQ� WKH� VKRUH� LQFUHDVHG�DIWHU� D� VWRUP�DW� VHD�DW� WKH�

HQG�RI�-XO\��

1XPEHUV� RI� URGHQWV� GHFUHDVHG� LQ� FRPSDULVRQ�ZLWK� ������

DQG� WKH\� ZHUH� DOPRVW� DEVHQW�� &RPPRQ�0LFURWXV� DUYDOLV�

DQG�6KRUW�WDLOHG�YROHV�0��DJUHVWLV�ZHUH� IRXQG� LQ�FDWFKHV��

RWKHU�VSHFLHV�RI�VPDOO� URGHQWV�ZHUH� LGHQWLILHG�IURP�VNXOOV�

LQ� 6QRZ\�2ZOV
�1\FWHD� VFDQGLDFD�SHOOHWV� �LQFOXGLQJ� SHO�

OHWV�IURP��������)HZ�WUDFNV�RI�0XVNUDW�2QGDWUD�]LEHWKLFXV�

ZHUH�VHHQ��

0DPPDOLDQ� SUHGDWRUV� DUH� UDUH� LQ� WKH� DUHD�� DQG� ORZ�QXP�

EHUV�RI� URGHQWV�ZHUH�XQOLNHO\�WR�UHVXOWV� LQ�LQFUHDVHG�SUHV�

VXUH� RI� WKH� IRUPHU� RQ� QHVWLQJ� ELUGV�� /RZ� DEXQGDQFH� RI�

URGHQWV� UHVXOWHG� LQ� GHFUHDVHG� QXPEHUV� RI� ELUGV� RI� SUH\��

RZOV�DQG�VNXDV��LQFOXGLQJ�HYHQ�0HUOLQ�)DOFR�FROXPEDULXV��

D�VSHFLHV�QRW�VSHFLDOLVLQJ�RQ�URGHQWV��7KH�ORZ�ZDWHU�WDEOH�

FRXOG� KDYH� FDXVHG� D� GHFUHDVH� LQ� QXPEHUV� RI� EUHHGLQJ�

GXFNV��EXW�WKLV�FRXOG�QRW�EH�FRQILUPHG�E\�FRPSDULVRQ�ZLWK�

RWKHU�\HDUV
�GDWD��+RZHYHU��QXPEHUV�RI�PRXOWLQJ�:KRRSHU�

6ZDQV� &\JQXV� F\JQXV� QRWDEO\� GHFUHDVHG� RQ� WKH� ODNHV��

%UHHGLQJ�VXFFHVV�IRU�RWKHU�ELUGV�ZDV��SUREDEO\��KLJK��DOVR�

GXH�WR�ORZ�QXPEHUV�RI�DYLDQ�SUHGDWRUV��

3�9�.YDUWDOQRY��-�$�(UQDQGHV�%ODQNR��$�$�)DEULFKQRYD��

1�9�*UHFKDQD\D��(�0�/LWYLQRYD��1�9�5RJRYD��

$�$�7XSLNLQ��

���<D]KPD�5LYHU��VRXWK�ZHVWHUQ�.DQLQ�3HQLQVXOD��5XVVLD�

������¶1�������¶(��

6SULQJ� ZDV� XQXVXDOO\� HDUO\� DQG� ZDUP�� ,FH� EURNH� RQ� ���

$SULO�RQ�WKH�0H]HQ�5LYHU��2Q�������DQG����VQRZIDOOV�RF�

FXUUHG�� EXW� WHPSHUDWXUHV� PDLQO\� GLG� QRW� IDOO� EHORZ� ]HUR��

7KHUH� ZHUH� QR� FDWDVWURSKLF� UHWXUQV� RI� FROG�� DQG� VXPPHU�

�WR� PLG� -XO\�� ZDV� ZLWKRXW� SURORQJHG� UDLQV� RU� UDSLG� WHP�

SHUDWXUH�GHFOLQHV��

/HPPLQJV�� YROHV� DQG�PDPPDOLDQ� SUHGDWRUV�ZHUH� SUHVHQW�

LQ� VPDOO� QXPEHUV��/RZ�QXPEHUV� RI�PDPPDOLDQ�SUHGDWRUV�

DUH�SUREDEO\�W\SLFDO�IRU�WKLV�DUHD���

$ERXW��������%UHQW�*HHVH�%UDQWD�EHUQLFOD�ZHUH�FRXQWHG�

RQ� PLJUDWLRQ� DORQJ� WKH� FRDVW� IURP� ���0D\� �� �� -XQH�� ���

EURRGV�RI�%HDQ�*HHVH�$QVHU�IDEDOLV�ZHUH�VHHQ��DV�ZHOO�DV�

RQH�QHVW�DQG�RQH�EURRG�RI�:KRRSHU�6ZDQ��

5HSURGXFWLRQ� RI� JURXQG�QHVWLQJ� ELUGV� ZDV� IDYRXUHG� E\�

ERWK�ZHDWKHU� FRQGLWLRQV� DQG� ORZ� QXPEHUV� RI�PDPPDOLDQ�

SUHGDWRUV�� 3RDFKLQJ� DQG� GLVWXUEDQFH� E\� ILVKHUPHQ� DQG�

KXQWHUV� DUH� WKH�PRVW� LPSRUWDQW� QHJDWLYH� IDFWRUV� DIIHFWLQJ�

EUHHGLQJ�ZDWHUIRZO��

.�(�/LWYLQ��(�1�*XUWRYD\D�

���9HOW�5LYHU��0DOR]HPHOVND\D�WXQGUD��5XVVLD�������¶1��

�����¶(��

:HDWKHU� ZDV� ZDUP� DQG� VXQQ\� IURP� ����� -XQH�� 6QRZ�

PHOWHG�RQ�WKH�SODLQV�E\����0D\�����-XQH��DQG�LQ�WKH�YDOOH\V�

E\� ��� -XQH�� ,FH� ZDV� DOUHDG\� DEVHQW� IURP� WKH� ULYHU� E\� ��

-XQH�� 6XPPHU� ZDV� FROG� ZLWK� IUHTXHQW� VWURQJ�ZLQGV�� DQG�

UDLQ� RQ� DYHUDJH� WZLFH� D�ZHHN�� )ORZHULQJ� RI� FORXGEHUULHV�

ZDV� GHOD\HG� E\� WZR� ZHHNV� DQG� WKHLU� EHUULHV� ULSHQHG� LQ�

VPDOO�QXPEHUV�RQO\�LQ�PLG�$XJXVW��0RVW�RI�WKH�GD\V�ZHUH�

FORXG\��$YHUDJH� DLU� WHPSHUDWXUH�ZDV� �����&� DQG� JURXQG�

IURVWV�ZHUH� UHFRUGHG�� ,Q�$XJXVW� IRJ��ZLQG� DQG� UDLQ� DOWHU�

QDWHG�ZLWK�VXQQ\�ZHDWKHU��

5HSURGXFWLRQ� RI� $UFWLF� )R[HV� $ORSH[� ODJRSXV�ZDV� SRRU�

GXH� WR� WKH� DEVHQFH� RI� OHPPLQJV�� 0RVW� RI� WKH� LQVSHFWHG�
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GHQV�ZHUH�XQLQKDELWHG��DQG�RQO\���DQG���SXSV�ZHUH�SUHVHQW�

LQ� WZR� GHQV� WKDW� ZHUH� FKHFNHG� LQ� $XJXVW�� :ROYHV� ZHUH�

DEXQGDQW�� 5RXJK�OHJJHG� %X]]DUGV� QHVWHG� RQ� WKH� ULYHU�

IORRGSODLQ� DQG� RQ� ZHW� KLOO� VORSHV�� FRYHUHG� ZLWK� GZDUI�

ELUFK��*HHVH� DQG�:KRRSHU� 6ZDQV� KDG� FRPSOHWH� FOXWFKHV�

RI� ���� HJJV�� $PRQJ� GXFNV� RQO\� 3LQWDLO�$QDV� DFXWD� ZDV��

SUREDEO\�� VXFFHVVIXO�� ZKLOH� EURRGV� RI� GLYLQJ� GXFNV� ZHUH�

VHHQ� UDUHO\�� %URRGV� RI� 5HG�EUHDVWHG� 0HUJDQVHU�0HUJXV�

VHUUDWRU�ZHUH� QXPHURXV� LQ� WKH� ORZHU� UHDFKHV� RI� WKH�9HOW�

5LYHU� DQG� LWV� WULEXWDULHV�� +HUULQJ�*XOOV�/DUXV� DUJHQWDWXV�

QHVWHG��EXW�PDQ\�FOXWFKHV�SHULVKHG��DQG�EURRG�FDQQLEDOLVP�

ZDV�ZLGHVSUHDG��1HVWLQJ�RI�*ODXFRXV�*XOOV�/DUXV�K\SHU�

ERUHXV�ZDV�PRUH� VXFFHVVIXO��EXW� WKHLU� FKLFNV�KDWFKHG�����

ZHHNV�ODWHU�WKDQ�+HUULQJ�*XOOV��6RPH�$UFWLF�7HUQV�6WHUQD�

SDUDGLVDHD�ZHUH� VWLOO� LQFXEDWLQJ�RQ�����$XJXVW�� DOWKRXJK�

MXYHQLOHV�RI�PRVW�ELUGV�KDG�DOUHDG\�IOHGJHG�E\�WKDW�WLPH��

5HSURGXFWLYH�VXFFHVV�RI�ZDGHUV�FDQ�EH�HYDOXDWHG�DV�EHORZ�

DYHUDJH�� &ROG� ZHDWKHU� FRXOG� KDYH� DIIHFWHG�� WR� VRPH� GH�

JUHH��WKH�UHSURGXFWLYH�VXFFHVV�RI�SDVVHULQHV�DQG�VRPH�VSH�

FLHV�RI�ZDGHUV��

<�1�0LQHHY��2�<�0LQHHY�

���*XVLQD\D�=HPO\D�3HQLQVXOD��ZHVWHUQ�<X]KQ\�,VODQG��

1RYD\D�=HPO\D��5XVVLD�������¶1�������¶(��

3HDN�QXPEHUV�RI�OHPPLQJV�ZHUH�UHFRUGHG��

*�9�.KDNKLQ�

����,VOHWV�QHDU�WKH�H[WUHPH�VRXWK�RI�WKH�<X]KQ\�,VODQG��1R�

YD\D�=HPO\D��5XVVLD�������¶1�������¶(��

6SULQJ� SKHQRORJ\� DQG� VXPPHU�ZHDWKHU� JHQHUDOO\� GLG� QRW�

GLIIHU� IURP� DYHUDJH�� 7KH� WHPSHUDWXUH� RFFDVLRQDOO\�

GURSSHG� WR� IUHH]LQJ� SRLQW� EHIRUH� -XO\� DQG� VWRUP�IRUFH�

ZLQGV�ZHUH�QRW�UDUH��EXW�DOPRVW�QR�UDLQ�ZDV�UHFRUGHG��

$FFRUGLQJ� WR� REVHUYDWLRQV�� IURP� ��� -XQH� ±� ��� -XO\� WKH�

QXPEHUV�RI�OHPPLQJV��$UFWLF�)R[HV�DQG�6QRZ\�2ZOV�ZHUH�

PLQLPDO� ���� �� DQG� �� VHHQ�� UHVSHFWLYHO\��� 5RXJK�OHJJHG�

%X]]DUGV� ZHUH� QRW� VHHQ�� 7ZR� QHVWV� RI� *UHDW� 6NXD� 6WHU�

FRUDULXV�VNXD�ZHUH�IRXQG��RQ�%ROVKR\�3\QLQ�DQG�=KRQJR�

OHYLFK� LVOHWV��EXW�RWKHU�VSHFLHV�RI�VNXDV�ZHUH�UDUH�DQG�GLG�

QRW�QHVW��

&RPPRQ� (LGHU� FOXWFKHV� DYHUDJHG� ����� HJJV� �Q ������

ZKLFK�LV�ODUJH�FRPSDUHG�ZLWK�����LQ�������Q �����DQG�����

LQ�������Q �����7KH�FXUUHQW�QXPEHU�RI�EUHHGLQJ�(LGHUV�LV�

YHU\�ORZ�FRPSDUHG�ZLWK�DW�OHDVW�������IHPDOHV�QHVWLQJ�RQ�

WKH� H[WUHPH� VRXWK� RI� 1RYD\D� =HPO\D� LQ� ����������

�'HPPH�5\DEWVRYD� ������� ZKHQ� QXPEHUV� RI� SUHGDWRUV�

ZHUH� XQGHU� VWULFW� FRQWURO� DQG� DUWLILFLDO� VKHOWHUV� SURWHFWLQJ�

(LGHUV� IURP� JXOOV� ZHUH� HUHFWHG� LQ� WKH� SULQFLSDO� FRORQLHV��

:DWHUIRZO� UHSURGXFWLRQ� ZDV� GHOD\HG� LQ� ����� GXH� WR� WKH�

SURORQJHG� SUHVHQFH� RI� SDFN� LFH� QHDU� PDQ\� LVODQGV�� DQG�

ILUVW�EURRGV�RI�%HDQ�*HHVH�DQG�&RPPRQ�(LGHUV�ZHUH�VHHQ�

RQ� ��� DQG� ��� -XO\�� UHVSHFWLYHO\� ���� GD\V� ODWHU� FRPSDUHG�

ZLWK�WKH���\HDU�DYHUDJH�GHWHUPLQHG�IRU�(LGHUV�E\�'HPPH�

5\DEWVRYD��������0DQ\�QHVWV�RI�ZDWHUIRZO�DQG�JXOOV�ZHUH�

GHSUHGDWHG�� SULPDULO\� E\� 3RODU� %HDUV� 8UVXV� PDULWLPXV��

$OPRVW�DOO�VXFFHVVIXO�QHVWV�RI�&RPPRQ�(LGHUV�DQG�%DUQD�

FOH�*HHVH�%UDQWD�OHXFRSVLV�ZHUH�SODFHG�RQ�URFNV�LQDFFHV�

VLEOH� WR� WHUUHVWULDO� SUHGDWRUV�� $� VXEVWDQWLDO� IUDFWLRQ� RI�

QHVWV��RQ�D�IHZ�YHU\�VPDOO�LVODQGV�QRW�YLVLWHG�E\�EHDUV��ZDV�

SUHGDWHG�E\�JXOOV��SULPDULO\�*ODXFRXV��

7ZR� ZDGHU� QHVWV� WKDW� ZHUH� IRXQG� LQFOXGHG� RQH� RI� /LWWOH�

6WLQW�&DOLGULV�PLQXWD�DQG�RQH�RI�7XUQVWRQH�$UHQDULD�LQWHU�

SUHV�� &RORQLHV� RI� $UFWLF� 7HUQV� EUHG� VXFFHVVIXOO\� RQ�

=KDUNRY��*DJDFK\��6HYHUQ\�.UDVQ\�DQG�3\QLQ�LVOHWV��)LYH�

QHVWV�RI�5HG�EUHDVWHG�0HUJDQVHUV�ZHUH�IRXQG�LQ�WHUQ�FROR�

QLHV�� ZKLFK� SURYLGHG� WKH� ILUVW� HYLGHQFH� RI� WKH� VSHFLHV�

EUHHGLQJ�RQ�1RYD\D�=HPO\D��

9�3�'XGLQ��9�1�.DO\DNLQ�

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

�����
(��

$�FROG�VSULQJ�ZLWK�SHULRGV�RI�FROG�ZHDWKHU�DQG�VQRZIDOOV�

SUHYHQWHG� WKH� PDMRULW\� RI� %DUQDFOH� *HHVH� IURP� QHVWLQJ��

6XPPHU�ZDV�KRW�DQG�GU\��

%DVHG�RQ�REVHUYDWLRQV�LQ�$XJXVW��ERWK�OHPPLQJV�DQG�YROHV�

ZHUH�FRPPRQ��$UFWLF�)R[HV�ZHUH�FRPPRQ�DQG�EUHG��ZKLOH�

6QRZ\� 2ZOV� ZHUH� FRPPRQ� QRQ�EUHHGHUV�� 5RXJK�OHJJHG�

%X]]DUGV�ZHUH�DEXQGDQW�EUHHGHUV��

0�9�*OD]RY�

����3RODU�8UDOV��5XVVLD�������¶1�������¶(��

6SULQJ� ZDV� VOLJKWO\� HDUOLHU� WKDQ� QRUPDO�� VXPPHU� PRGHU�

DWHO\�FROG�DQG�UDLQ\��([WUHPH�ZHDWKHU�HYHQWV�ZHUH�QRW�RE�

VHUYHG� LQ� WKH� SHULRG� RI� VXUYH\V� EHWZHHQ� �� DQG� ��� -XO\��

(DUO\�DQG�ODWH�-XO\�ZHUH�UDLQ\��DQG�WHPSHUDWXUHV�GHFUHDVHG�

DIWHU����-XO\��$XWXPQ�ZDV�ZDUP�DQG�SURORQJHG��:HDWKHU�

FRQGLWLRQV�ZHUH�QRUPDO�IRU�EUHHGLQJ�RI�PRVW�ELUG�VSHFLHV��

&RPELQHG� DEXQGDQFH� RI� DOO� YROH� VSHFLHV� ZDV� ��� DQL�

PDOV�����WUDS�QLJKWV��1R�OHPPLQJV�DQG�$UFWLF�)R[HV�ZHUH�

UHFRUGHG��

1XPEHUV� RI� ELUGV� RI� SUH\� ZHUH� UHODWLYHO\� KLJK� �5RXJK�

OHJJHG� %X]]DUGV�� +HQ� +DUULHU� &LUFXV� F\DQHXV�� 0HUOLQ��

(XURSHDQ�+REE\�)DOFR�VXEEXWHR��&RPPRQ�.HVWUHO�)��WLQ�

QXQFXOXV���EXW�WKHLU�LPSDFW�RQ�ELUGV�ZDV��SUREDEO\��PRGHU�

DWH��6XFFHVVIXO�UHSURGXFWLRQ�RI�SDVVHULQHV��:LOORZ�*URXVH�

/DJRSXV�ODJRSXV�DQG�5RFN�3WDUPLJDQ�/��PXWXV��DV�ZHOO�DV�

GXFNV� LQ� WKH�PRXQWDLQ� IRRWKLOOV��ZDV�FRQILUPHG�E\�REVHU�

YDWLRQV� RI� EURRGV�� $PRQJ� SDVVHULQHV� 0HDGRZ� 3LSLW� KDG�

WKH�KLJKHVW�GHQVLW\�LQ�WKH�DUHD��ZKLOH�:LOORZ�3K\OORVFRSXV�

WURFKLOXV� DQG� $UFWLF� 3K�� ERUHDOLV� ZDUEOHUV�� 5HGSROO��

%OXHWKURDW�/XVFLQLD�VYHFLFD��:KHDWHDU�DQG�/LWWOH�%XQWLQJ�

(PEHUL]D� SXVLOOD�ZHUH� FRPPRQ��:DGHUV� JHQHUDOO\� RFFXU�

LQ�ORZ�QXPEHUV�LQ�WKH�DUHD��RQO\�&RPPRQ�6DQGSLSHU�$FWL�

WLV�K\SROHXFRV�ZDV� VHHQ�RIWHQ��QHDU� WKH� ULYHU��7KUHH�SDLUV�

RI�*ROGHQ�3ORYHUV�QHVWHG�RQ� WKH�SORW�RI������NP
�

��:RRG�

6DQGSLSHU�7ULQJD�JODUHROD��*UHHQVKDQN�7ULQJD�QHEXODULD��

3LQWDLO� *DOOLQDJR� VWHQXUD� DQG� &RPPRQ� *�� JDOOLQDJR�

VQLSHV� DQG�:KLPEUHO� ZHUH� VHHQ� RFFDVLRQDOO\�� PRVWO\� RQ�

WKH� ZHVWHUQ� VORSH�� $� IORFN� RI� 'RWWHUHOV� (XGURPLXV�

PRULQHOOXV�ZDV�UHFRUGHG��

6�3�3DVNKDOQ\��0�*�*RORYDWLQ��9�9�3DYOLQLQ�

6HH�DOVR��*RORYDWLQ��0�*��	�3DVNKDOQ\��6�3��������1RWHV�

RQ�RUQLWKRORJLFDO�IDXQD�RI�WKH�VRXWKHUQ�3RODU�8UDOV��,Q��

5\DELWVHY��9�.���HG����0DWHULDOV�RQ�ELUG�GLVWULEXWLRQ�RQ�

WKH�8UDOV��LQ�&LV�8UDOV�DQG�:HVWHUQ�6LEHULD��

(NDWHULQEXUJ��3���������,Q�5XVVLDQ��

3DVNKDOQ\��6�3���*RORYDWLQ��0�*��������%LRORJLFDO�UH�

VRXUFHV�RI�3RODU�8UDOV��&ROOHFWHG�VFLHQFH�SDSHUV��

6DOHKDUG��,Q�5XVVLDQ��
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����9RLNDU�5LYHU�PLGGOH�UHDFKHV��/RZHU�2E
�5LYHU�DUHD��

5XVVLD�������¶1�������¶(��

6QRZ� DFFXPXODWLRQ� ZDV� ORZ�� DQG� LW� PHOWHG� TXLFNO\� DQG�

HDUO\� ����� FRYHU� RQ� ��0D\��� ,FH�EUHDN�ZDV� DOVR� VOLJKWO\�

HDUOLHU� WKDQ� QRUPDO�� DQG� WKH�ZDWHU� OHYHO� LQ� WKH�2E
�5LYHU�

DQG� LQ� WXQGUD� ODNHV�ZDV� ORZHU� WKDQ� DYHUDJH��*UHHQLQJ�RI�

SODQWV�ZDV�YHU\�UDSLG��

*UH\�VLGHG� 9ROHV� &OHWKULRQRP\V� UXIRFDQQXV� ZHUH� UH�

FRUGHG� UHJXODUO\�� DQG�0LFURWXV� VS�� YROHV� ZHUH� VHHQ� QHDU�

WKH�KXW��/HPPLQJV�DQG�$UFWLF�)R[�DUH�QRW� W\SLFDO� LQKDEL�

WDQWV�RI�WKH�DUHD�DQG�ZHUH�QRW�UHFRUGHG��

5DSLG� VQRZPHOW�ZDV� IDYRXUDEOH� IRU� WKH� VWDUW� RI� EUHHGLQJ�

E\�PRVW� VSHFLHV��+RZHYHU�� ORZ�ZDWHU� OHYHOV� LQ� ODNHV� DQG�

ERJV�PD\�KDYH�DGYHUVHO\�DIIHFWHG�QHVWLQJ�RI�ZDWHUIRZO�RQ�

WXQGUD� ODNHV� EXW�� FRQYHUVHO\�� LQ� WKH�2E
� 5LYHU� IORRGSODLQ�

WKLV� KDG� D� SRVLWLYH� HIIHFW�� ,QFUHDVHG� DEXQGDQFH� RI� YROHV�

�FRPSDUHG�ZLWK�SUHYLRXV�\HDUV��VXSSRUWHG�UHSURGXFWLRQ�RI�

PXVWHOLGV�DQG�RZOV��

0�*�*RORYDWLQ�

����(DVW�RI�%ROVKH]HPHO
VND\D�WXQGUD�DQG�3RODU�8UDOV��

5XVVLD�������������¶1�������������¶(��

6QRZ�DFFXPXODWLRQ�ZDV� ORZ�GXULQJ� WKH�ZLQWHU��ZKLFK� UH�

VXOWHG� LQ� WKH� WXQGUD� VXUIDFH� EHFRPLQJ� VQRZ�IUHH� HDUO\��

ZLWK�VQRZ�UHPDLQLQJ�E\�-XQH�RQO\�XQGHU�URFNV��VWHHS�ULYHU�

EDQNV�DQG�LQ�UDYLQHV��&RQVHTXHQWO\��ZDWHU�OHYHOV�URVH�OLWWOH�

GXULQJ�WKH�WKDZ�DQG�PDQ\�ULYHUV��LQ�SDUWLFXODU�VPDOO�RQHV��

SUDFWLFDOO\�UHPDLQHG�ZLWKLQ�WKHLU�EDQNV��6SULQJ�ZDV�HDUO\��

EXW� JHQHUDOO\�ZHDWKHU� LQ� -XQH�ZDV� FRRO��ZHW� DQG� FORXG\��

7KH� WRWDO� QXPEHU� RI� UHDOO\� ZDUP� GD\V� ZLWK� GD\�WLPH� DLU�

WHPSHUDWXUHV�RYHU�����&�GLG�QRW�H[FHHG����LQ�SHULRGV������

DQG�������-XQH���'HVSLWH�D�FRRO�-XQH��SODQW�YHJHWDWLRQ�DQG�

LQVHFW� HPHUJHQFH� WRRN�SODFH�������GD\V� HDUOLHU� WKDQ�QRU�

PDO��6WURQJ��FROG�UDLQ�FRQWLQXHG�GXULQJ�KDOI�RI�D�GD\�RQ����

-XQH��EXW�WKLV�GLG�QRW�DGYHUVHO\�DIIHFW�ZDGHU�UHSURGXFWLRQ��

DV�ELUGV�ZHUH�VWLOO�LQFXEDWLQJ�DW�WKDW�WLPH��-XO\�ZDV�LQ�JHQ�

HUDO� TXLWH� FROG� DQG� FORXG\��ZLWK� IUHTXHQW� UDLQ�� GUL]]OH� RU�

IRJ�� DQG� GD\�WLPH� DLU� WHPSHUDWXUHV� XVXDOO\� QRW� H[FHHGLQJ�

����&�� +RZHYHU�� D� IHZ� GD\V� RI� KRW� DQG� VXQQ\� ZHDWKHU�

ZLWK� WHPSHUDWXUHV� UHDFKLQJ�����&�E\�GD\�� DQG��������&�

DW�QLJKW��RFFXUUHG�IURP����WR����-XO\��1LJKW�IURVW�RFFXUUHG�

RQO\� RQ� ��� -XO\��ZKHQ� WKH� WHPSHUDWXUH� GURSSHG� WR� ���&��

+HDY\�UDLQ�VWDUWHG�RQ����-XO\�DQG�FRQWLQXHG�IRU����KRXUV��

ZKLFK�UHVXOWHG�LQ�WKH�ULYHU�ZDWHUV�ULVLQJ�E\��������FP��WKH�

UHVXOWLQJ� IORRG� OHYHO� H[FHHGLQJ� WKDW� REVHUYHG� LQ� VSULQJ�

DORQJ�PRXQWDLQ�ULYHUV��7KH�ILUVW�KDOI�RI�$XJXVW�ZDV�VXQQ\��

ZDUP� DQG� TXLHW�� ZLWK� GD\�WLPH� WHPSHUDWXUHV� XS� WR� ����

���&��

1XPEHUV�RI�YROHV�DQG��SUREDEO\��OHPPLQJV�ZHUH�PRGHUDWH�

LQ� ODWH� ZLQWHU� DQG� VSULQJ� WLPH�� MXGJLQJ� E\� WKH� GHQVLW\� RI�

ZLQWHU� QHVWV� DQG� QHVWLQJ� QXPEHUV� RI� URGHQW�VSHFLDOLVW�

SUHGDWRUV�� +RZHYHU�� LQ� ODWH� VSULQJ� DQG� HDUO\� VXPPHU� UR�

GHQW�QXPEHUV�GHFUHDVHG��MXGJLQJ�E\�D�VXEVWDQWLDO�GHFUHDVH�

LQ� WKH� IUHTXHQF\� RI� UHFRUGV�RI�1DUURZ�VNXOOHG�9ROHV�0L�

FURWXV� JUHJDOLV�� ,Q� ODWH� -XQH� DQG� HDUO\� -XO\� QRW� D� VLQJOH�

YROH�ZDV�VHHQ�IRU�VHYHUDO�GD\V��,Q�WKH�VHFRQG�KDOI�RI�-XO\�

QXPEHUV� RI� 1DUURZ�VNXOOHG� DQG� 5XGG\� &OHWKULRQRP\V�

UXWLOXV� YROHV� DQG� 6LEHULDQ� /HPPLQJV� /HPPXV� VLELULFXV�

EHJDQ� WR� LQFUHDVH� TXLFNO\�� 7KH� IUHTXHQF\� RI� YLVXDO� DQG�

DFRXVWLF�UHFRUGV�RI�URGHQWV�LQFUHDVHG�IURP�-XO\�WR�$XJXVW��

LQFOXGLQJ� PDQ\� MXYHQLOHV�� 6RPH� XQFRQVXPHG� ERGLHV� RI�

URGHQWV�DSSHDUHG�LQ�WKH�QHVWV�RI�DYLDQ�SUHGDWRUV���

1XPEHUV�RI�PDPPDOLDQ�SUHGDWRUV�ZHUH�YHU\�ORZ��QR�$UF�

WLF�DQG�5HG�IR[HV�9XOSHV�YXOSHV�ZHUH�UHFRUGHG��DQG�DOO�LQ�

VSHFWHG� GHQV� RI� WKHVH� VSHFLHV� ZHUH� XQLQKDELWHG�� (UPLQH�

0XVWHOD� HUPLQHD� ZDV� VHHQ� RQFH�� 7UDFNV� RI�%URZQ�%HDUV�

8UVXV�DUFWRV��LQFOXGLQJ�IUHVK�RQHV��ZHUH�VHHQ�TXLWH�RIWHQ�

LQ�WKH�PRXQWDLQV��

2ZOV�ZHUH� QRW� IRXQG��ZKLOH� WKH�QHVWLQJ�GHQVLW\� RI�/RQJ�

WDLOHG� 6NXDV� 6WHUFRUDULXV� ORQJLFDXGXV� ZDV� YHU\� ORZ�� ,Q�

-XQH�PDQ\�RI�WKH�ODWWHU�ZHUH�ZDQGHULQJ�RYHU�WKH�WXQGUD�LQ�

VPDOO� IORFNV��ZKLFK�GLVDSSHDUHG�E\� -XO\�� DQG�RQO\�EUHHG�

LQJ� SDLUV� UHPDLQHG�� PRVW� EHLQJ� VXFFHVVIXO� LQ� UDLVLQJ�

FKLFNV��1RUWKHUQ�+DUULHUV� QHVWHG� VXFFHVVIXOO\�DW� ORZ�GHQ�

VLW\�� 0HUOLQ� DQG� 3HUHJULQH)DOFR� SHUHJULQXV� )DOFRQ� KDG�

PRGHUDWH� QHVWLQJ� QXPEHUV� IRU� WKH� DUHD�� 5RXJK�OHJJHG�

%X]]DUGV� VWDUWHG� WR� EUHHG� DW�PRGHUDWH�GHQVLW\��EXW� FOXWFK�

VL]H�ZDV�VPDOO��UDQJLQJ�IURP���WR���HJJV��PHDQ������Q ����

&KLFNV�KDWFKHG�LQ�PRVW�QHVWV��EXW�PDQ\�RI�WKH�ODWWHU�ZHUH�

GHVHUWHG� GXH� WR� VKRUWDJH� RI� IRRG� LQ� PLG�VXPPHU�� DQG�

FKLFNV�ZHUH� HDWHQ�E\� VLEOLQJV�RU� DGXOW� ELUGV��$� IHZ�SDLUV�

WKDW�PDQDJHG�WR�PDLQWDLQ�QHVWV�XQWLO�PLG�-XO\�KDG�VXFFHVV�

IXO�UHSURGXFWLRQ��DQG�ODWHU�DOO�FKLFNV�VXUYLYHG��0HDQ�EURRG�

VL]H�ZDV������Q ����

9DULRXV�ELUGV�DUULYHG�HDUOLHU�WKDQ�XVXDO��DQG�PDQ\�VSHFLHV�

VWDUWHG� WR�EUHHG� LPPHGLDWHO\��&RQVHTXHQWO\��KDWFKLQJ�DQG�

IOHGJLQJ�ZHUH�HDUOLHU�WKDQ�LQ�SKHQRORJLFDOO\�QRUPDO�\HDUV��

+DWFKLQJ�LQ�PRVW�5XII�3KLORPDFKXV�SXJQD[�DQG�&RPPRQ�

6QLSH�QHVWV�RFFXUUHG�LQ�WKH�HDUO\���V�RI�-XQH��ZKLOH�FKLFNV�

LQ� WKH� QHVWV� RI�5HGZLQJV�7XUGXV� LOLDFXV�� /LWWOH�%XQWLQJV��

DQG� PDQ\� SDLUV� RI� &RPPRQ� 5HHG�%XQWLQJV� (PEHUL]D�

VFKRHQLFOXV�IOHGJHG�DURXQG����-XQH��

$PRQJ�ZDGHUV�*ROGHQ�3ORYHU�DQG�3LQWDLO�6QLSH��IRUPHUO\�

FRPPRQ�RQ�WXQGUD�ZDWHUVKHGV��RFFXUUHG�DW�YHU\�ORZ�GHQ�

VLW\�DQG�ZHUH�PLVVLQJ�IURP�ODUJH�DUHDV��'RWWHUHO�QXPEHUV�

ZHUH� ORZ� LQ� WKH� PRXQWDLQ� WXQGUD� RI� WKH� 3RODU� 8UDOV�� $V�

XVXDO��5LQJHG�3ORYHU�&KDUDGULXV�KLDWLFXOD��7HUHN�6DQGSL�

SHU�;HQXV�FLQHUHXV��7HPPLQFN
V�6WLQW�&DOLGULV�WHPPLQFNLL��

5HG�QHFNHG�3KDODURSH�3KDODURSXV� OREDWXV��&RPPRQ�DQG�

*UHDW�VQLSHV�*DOOLQDJR�PHGLD��DQG�-DFNVQLSH�/\PQRFU\S�

WHV� PLQLPXV� ZHUH� FRPPRQ�� ZKLOH� :KLPEUHO� ZDV� UDUH��

&RPPRQ�6DQGSLSHU�ZHUH�DW�KLJKHU�GHQVLW\�WKDQ�LQ�PRVW�RI�

WKH� IRUPHU� VWXG\� \HDUV�� EXW� 5XII� DQG� :RRG� 6DQGSLSHU�

ZHUH�WKH�PRVW�QXPHURXV��$�VXEVWDQWLDO�QXPEHU�RI�QHVWV�RI�

WKH�ODWWHU�WZR�VSHFLHV�ZDV�IRXQG��DQG�WKH�VXUYLYDO�RI�PDQ\�

QHVWV� FRXOG� EH� GHWHUPLQHG�� 'HVSLWH� DSSDUHQWO\� XQIDYRXU�

DEOH�ZHDWKHU�FRQGLWLRQV�DQG�KLJK�QXPEHUV�RI�DYLDQ�SUHGD�

WRUV�� LQ�WKH�FRQWH[W�RI� ORZ�URGHQW�DEXQGDQFH��QHVWLQJ�VXF�

FHVV� LQ�ZDGHUV�ZDV� KLJK��ZLWK� D� VLQJOH� QHVW� �5HG�QHFNHG�

3KDODURSH��GHVWUR\HG�DPRQJ����XQGHU�VXUYHLOODQFH��%DVHG�

RQ� QXPEHUV� RI� EURRGV� DQG� DODUPLQJ� DGXOWV�� UHSURGXFWLYH�

VXFFHVV� LV�DOVR�HYDOXDWHG�DV�KLJK�LQ�5LQJHG�3ORYHU��7HUHN�

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

:RRG� 6DQGSLSHU�� 5HSURGXFWLYH� VXFFHVV� RI� 5XII� ZDV�

DSSDUHQWO\�PRGHUDWH�DV�WKH�GHQVLW\�RI�EURRGV�ZDV�QRWDEO\�

ORZHU� WKDQ� WKH� QXPEHU� RI� ELUGV� UHFRUGHG� GXULQJ� LQFXED�

WLRQ�� $YLDQ� SUHGDWRUV� DQG� FROG� UDLQ\�ZHDWKHU�ZLWK� KHDY\�

VKRZHUV�LQ�-XQH�DQG�-XO\�PD\�KDYH�DGYHUVHO\�DIIHFWHG�5XII�

SURGXFWLYLW\��+HDY\�UDLQV�LQ�-XQH�FRLQFLGHG�ZLWK�KDWFKLQJ�
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LQ�PRVW�5XII�QHVWV��,Q�$XJXVW�MXYHQLOH�5XIIV�ZHUH�YHU\�UDUH�

LQ�FRPSDULVRQ�ZLWK�MXYHQLOHV�RI�RWKHU�ZDGHUV��

9�9�0RUR]RY�

����/DE\WQDQJL��ORZHU�2E
�5LYHU�DUHD��5XVVLD�������¶1��

�����¶(��

,FH�EURNH�RQ�WKH�2E
�5LYHU�RQ�������0D\��ZKLFK�LV�������

GD\V�HDUOLHU�WKDQ�DYHUDJH�DQG�RQH�GD\�HDUOLHU�WKDQ�LQ�������

7KH� ZHDWKHU� ZDV� XQVWDEOH� LQ� 0D\�� ZLWK� SHULRGV� RI� FROG�

ZHDWKHU�DOWHUQDWLQJ�ZLWK�ZDUP�RQHV��$YHUDJH�DLU�WHPSHUD�

WXUH�ZDV�FORVH� WR�QRUPDO� IRU� WKLV�PRQWK�������&����VW�DQG�

���0D\�ZHUH�UDLQ\��DQG�VQRZIDOOV�ZHUH�UHFRUGHG�XS�WR����

0D\�� 7KH�ZHDWKHU� FKDQJHG� TXLFNO\� RQ� ���0D\��ZLWK� WKH�

ILUVW�WKXQGHUVWRUP�DQG�WKH�VWDUW�RI�PDVV�PLJUDWLRQ�RI�ELUGV�

RQ����0D\��6QRZ�FRYHU�UHDFKHG�����RQ�������0D\��7KH�

HQG� RI� WKH� PRQWK� ZDV� ZDUP� DQG� UDLQ\�� DQG� VQRZ� GLVDS�

SHDUHG�E\�WKH�XVXDO�GDWHV��,Q�JHQHUDO��VXPPHU�ZDV�PRGHU�

DWHO\� FRRO� DQG� PRGHUDWHO\� KXPLG� �DYHUDJH� WHPSHUDWXUH�

VOLJKWO\�ORZHU�WKDQ�LQ��������-XQH�ZDV�WKH�FROGHVW�DQG�ZHW�

WHVW� �DY�� WHPS�� �����&��� -XO\� ZDV� UHODWLYHO\� ZDUP� �DY��

WHPS��������&��ZLWK�PRUH�IUHTXHQW�UDLQV�DW� WKH�EHJLQQLQJ�

DQG�HQG�RI�WKH�PRQWK��$XJXVW�ZDV�PRGHUDWHO\�ZDUP��PHDQ�

WHPSHUDWXUH� ������&�� DQG� PRUH� UDLQ\� DW� WKH� HQG�� ZKLOH�

6HSWHPEHU�ZDV�ZDUP�DQG�GU\��ZLWK� WKH� ILUVW� IURVWV�RFFXU�

ULQJ�RQO\�DIWHU���WK��7KH�ILUVW�VQRZ�IHOO�RQ����6HSWHPEHU��

DQG�VQRZ�VHWWOHG�IURP����2FWREHU��6WRUP\��QRUWKHUQ�ZLQGV�

ZLWK�UDLQ�FRQWLQXLQJ�IRU�DW�OHDVW�RQH�GD\�RFFXUUHG�LQ�HDUO\�

DQG�PLG�-XQH�DQG�LQ�YHU\�ODWH�-XO\��)URP����WR����-XQH�LW�

ZDV�UDLQ\�ZLWK�RQO\�VKRUW�LQWHUYDOV�GDLO\��

9ROH� QXPEHUV� ZHUH� KLJK� XQWLO� DXWXPQ�� HVSHFLDOO\� LQ� WKH�

2E
�5LYHU�IORRGSODLQ��/HPPLQJV�GR�QRW�LQKDELW�WKLV�SDUW�RI�

WKH�VXE�DUFWLF��

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

]DUG�ZDV�FRPPRQ�RQ�PLJUDWLRQ�LQ�VSULQJ�DQG�UDUH�LQ�6HS�

WHPEHU� LQ� WKH� IORRGSODLQ�� DORQJ� ZLWK�:KLWH�WDLOHG� (DJOH��

1RUWKHUQ� +DUULHU� DQG� 6KRUW�HDUHG� 2ZO� $VLR� IODPPHXV�

ZKLFK� ZHUH� FRPPRQ� WKHUH� LQ� DXWXPQ�� 1XPEHUV� RI� JXOOV�

ZHUH�XVXDO��EXW�VNXDV�ZHUH�QRW�UHFRUGHG��

3KHQRORJLFDOO\�� VSULQJ�ZDV� FORVH� WR� QRUPDO�� 6RPH� RI� WKH�

ORFDO� DQG� HDUO\� PLJUDQWV� DSSHDUHG� VOLJKWO\� HDUOLHU� WKDQ�

DYHUDJH�� EXW� QRUWKHUQ� ZDGHUV�PLJUDWHG� DW� WKH� XVXDO� WLPH��

5RXJK�OHJJHG�%X]]DUG��+HUULQJ�*XOO�DQG�)LHOGIDUH�7XUGXV�

SLODULV�DUULYHG�RQ���0D\��&RPPRQ�*XOO�/DUXV�FDQXV�DQG�

%UDPEOLQJ�)ULQJLOOD�PRQWLIULQJLOOD�RQ���0D\��&KDIILQFK�)��

FRHOHEV�RQ���0D\��3LHG�:DJWDLO�0RWDFLOOD�DOED�RQ���0D\��

5HGZLQJ� RQ� ��� 0D\�� &RPPRQ� 5HHG�%XQWLQJ�� 0HDGRZ�

3LSLW� DQG� 5HGVWDUW�3KRHQLFXUXV� SKRHQLFXUXV� RQ� ���0D\��

&RPPRQ�DQG�/LWWOH�/DUXV�PLQXWXV�JXOOV�RQ����0D\��:RRG�

6DQGSLSHU�� :LOORZ� :DUEOHU� DQG� %OXHWKURDW� RQ� ��� 0D\��

/LWWOH�%XQWLQJ�RQ����0D\��5HG�WKURDWHG�3LSLW�$QWKXV�FHUY�

LQXV�RQ����0D\��0DVV�PLJUDWLRQ�RI�ZDGHUV�DQG�RWKHU�ELUGV�

VWDUWHG�DIWHU����0D\��DQG�ZDV�PRVW�DFWLYH�EHWZHHQ����0D\�

DQG���-XQH��5LQJHG�3ORYHU��:RRG�6DQGSLSHU��5XII��7HP�

PLQFN
V� DQG� /LWWOH� VWLQWV�� 'XQOLQ�&DOLGULV� DOSLQD�� &XUOHZ�

6DQGSLSHU� &�� IHUUXJLQHD� DQG� :KLPEUHO��� 3RVW�EUHHGLQJ�

PLJUDWLRQ�RI�ZDGHUV�KDV�PRVWO\�WHUPLQDWHG�LQ�$XJXVW��

$PRQJ�ZDGHUV�7HUHN�6DQGSLSHU�DQG�&RPPRQ�6QLSH�ZHUH�

FRPPRQ� EUHHGHUV�� ZKLOH� QXPEHUV� RI� :RRG� 6DQGSLSHU��

:KLPEUHO��%DU�WDLOHG�*RGZLW�/LPRVD�ODSSRQLFD�DQG�5HG�

QHFNHG�3KDODURSH�ZHUH�EHORZ�DYHUDJH��,Q�WKH�WXQGUD�QXP�

EHUV�RI�/RQJ�WDLOHG�'XFNV�&ODQJXOD�K\HPDOLV�ZHUH�KLJKHU�

WKDQ� LQ� ����� DQG� 3LQWDLO�� &RPPRQ�*XOO� DQG�$UFWLF�7HUQ�

ZHUH�FRPPRQ�WKHUH��,Q�WKH�IORRGSODLQ�7XIWHG�'XFN�$\WK\D�

IXOLJXOD�� %ODFN�KHDGHG� /DUXV� ULGLEXQGXV� DQG� /LWWOH� JXOOV�

DQG� &RPPRQ� 7HUQ� ZHUH� FRPPRQ�� )LHOGIDUH� QHVWHG� LQ�

FRORQLHV��

1XPHURXV� UHFRUGV� RI� MXYHQLOHV� LQ� $XJXVW� LQGLFDWHG�

VXFFHVVIXO� UHSURGXFWLRQ� LQ� SLSLWV�� 3LHG� DQG� <HOORZ�0R�

WDFLOOD� IODYD� ZDJWDLOV�� :LOORZ� DQG� $UFWLF� ZDUEOHUV��

%OXHWKURDW��%UDPEOLQJ��5HGSROO��/LWWOH�%XQWLQJ�DQG�:KLWH�

ZLQJHG�&URVVELOO��$FWLYH�PLJUDWLRQ�RI�ZDGHUV�ZDV�QRW�RE�

VHUYHG�� EXW� LQ� WKH� VHFRQG� KDOI� RI� $XJXVW� VQLSHV�� :RRG�

6DQGSLSHU��5XII��DQG�6SRWWHG�5HGVKDQN�7ULQJD�HU\WKURSXV�

ZHUH� WKH� PRVW� FRPPRQO\� VHHQ� ZDGHUV�� ZKLOH�:KLPEUHO��

%DU�WDLOHG� *RGZLW� DQG� 'XQOLQ� ZHUH� VHHQ� RFFDVLRQDOO\��

6ROLWDU\� UHFRUGV� RI� ZDGHUV� �6SRWWHG� 5HGVKDQN� DQG�*UHDW�

6QLSH�� ZHUH� PDGH� LQ� 6HSWHPEHU�� ZKHQ� PDQ\� SDVVHULQHV�

�SLSLWV�� EXQWLQJV�� UHGSROOV��� GXFNV�� DQG�� RFFDVLRQDOO\��

JHHVH�� LQFOXGLQJ� 5HG�EUHDVWHG� %UDQWD� UXILFROOLV�� ZHUH�

SDVVLQJ�E\��

$OWKRXJK� EUHHGLQJ� FRQGLWLRQV� IRU� ELUGV� ZHUH� JHQHUDOO\�

QRUPDO��PDQ\� QHVWV� DQG� MXYHQLOHV� FRXOG� KDYH� SHULVKHG� LQ�

WXQGUD� ]RQH�� GXULQJ� UDLQV� DQG� VWRUPV�� HVSHFLDOO\� GXULQJ�

VWURQJ��QRUWKHUOLHV��

6�3�3DVNKDOQ\�

����6FKXWFK\D�5LYHU��XSSHU�UHDFKHV��<DPDO�3HQLQVXOD��

5XVVLD�������
1�������
(��

:KLOH� WKH� VHDVRQ� RQ� VRXWKHUQ� <DPDO� ZDV� FROG�� DGYHUVH�

FRQGLWLRQV�VKRXOG�KDYH�EHHQ� OHVV�SURQRXQFHG� LQ� WKLV�UHOD�

WLYHO\�VRXWKHUQ�DQG�PRUH�VKHOWHUHG� ORFDOLW\� LQ�FRPSDULVRQ�

ZLWK� WKH� %DLGDUDWVND\D�*XOI�� 5LSHQLQJ� RI� DOO� EHUULHV�ZDV�

GHOD\HG� E\� DSSUR[LPDWHO\� RQH�ZHHN��$OWKRXJK� WKH� VWRUP�

RQ� ��� -XO\� SUREDEO\� UHDFKHG� WKLV� DUHD�� WKH� FORXGEHUULHV�

ZHUH� QRW� IURVW�EHDWHQ�� $XJXVW� ZDV�PRGHUDWHO\� ZDUP� DQG�

GU\��ZLWKRXW�VWRUPV��

9ROHV� DQG� OHPPLQJV� ZHUH� FRPPRQ� RQO\� LQ� TXDUULHV� DQG�

IORRGSODLQV�� $UFWLF� )R[HV� ZHUH� UDUH� DQG� WKHUH� ZHUH� QR�

EUHHGLQJ�UHFRUGV��

2ZOV��3RPDULQH�6NXD�6WHUFRUDULXV�SRPDULQXV�DQG�1RUWK�

HUQ�+DUULHUV�ZHUH�QRW�VHHQ�LQ�$XJXVW��ZKLOH�0HUOLQV�ZHUH�

DEXQGDQW�DV�XVXDO��2WKHU�VNXDV�ZHUH�UDUH��DQG�FURZV�ZHUH�

PRVWO\�VHHQ�QHDU�SODFHV�RI�ILVKLQJ�RQ�WKH�6FKXWFK\D�5LYHU��

5RXJK�OHJJHG�%X]]DUGV�ZHUH�OHVV�FRPPRQ�WKDQ�XVXDO��EXW�

EUHG��:DWHU�LQVHFWV�ZHUH�XQXVXDOO\�DFWLYH��DQG�JQDWV�ZHUH�

UHSRUWHG�WR�EH�QXPHURXV��EXW�ZHUH�VXSSUHVVHG�E\�WKH�VWRUP�

RQ����-XO\��

:HWODQG�ZDGHUV�VWD\HG�ORQJ�RQ�WKH�EUHHGLQJ�DUHDV��EXW�QR�

IHHGLQJ�DJJUHJDWLRQV�ZHUH�IRXQG�RQ�WKH�ODNHV�DIWHU����$X�

JXVW�� 7KH� RQO\� H[FHSWLRQ� ZDV�&RPPRQ� 6QLSH�� JURXSV� RI�

ZKLFK� EHFDPH� FRPPRQ� DIWHU� ��� $XJXVW�� 5HG�QHFNHG�

3KDODURSHV� DQG�:KLPEUHOV� GLVDSSHDUHG� IURP� WKH� DUHD� E\�

������$XJXVW��ZKLOH�*ROGHQ�3ORYHUV�UHPDLQHG�RQ�WKH�ZD�

WHUVKHG� WR� WKH� HQG� RI� $XJXVW�� ,QIRUPDWLRQ� RQ� EUHHGLQJ�

QXPEHUV�DQG�VXFFHVV�LV�QRW�DYDLODEOH��

7�5�$QGUHHYD�
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����6RXWKHUQ�<DPDO��5XVVLD�������
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�

�����
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7KH�ZHDWKHU� LQ� -XQH�ZDV�XQVWDEOH�� DQG� FROG�SHULRGV� ����

��&�� RIWHQ� DOWHUQDWHG� ZLWK� ZDUP� DQG� VXQQ\� ��������&��

VSHOOV��-XO\�ZDV�YHU\�GU\��EXW�JHQHUDOO\�FKLOO\��ZLWK�D�VLQJOH�

ZHHN�RI�KRW�ZHDWKHU� �WHPSHUDWXUHV�XS� WR��������&���7KH�

ILUVW�KDOI�RI�$XJXVW�ZDV�GU\�ZLWK�WHPSHUDWXUHV�DURXQG�WKH�

DYHUDJH��$�VWURQJ�VWRUP�ZLWK�SHOWLQJ�UDLQ�DQG�UDSLG�FRRO�

LQJ� RQ� ������ -XO\� KDG� WKH� PRVW� DGYHUVH� LPSDFW� RQ� ELUG�

UHSURGXFWLRQ��

&ROODUHG� /HPPLQJ�'LFURVWRQ\[� WRUTXDWXV� ZDV� VHHQ� RQFH�

DQG� RQFH�PRUH�ZDV� IRXQG� LQ�5RXJK�OHJJHG�%X]]DUG� SHO�

OHWV��5XGG\�9ROH�ZDV�IRXQG�RQO\�LQ�SHOOHWV��ZKLOH�1DUURZ�

VNXOOHG�9ROH�ZDV�SHULRGLFDOO\�VHHQ�RQ�H[FXUVLRQV��

2QO\�RQH�GHQ�RI�$UFWLF�)R[HV�ZLWK�VLJQV�RI�UHFHQW�GLJJLQJ�

ZDV� IRXQG��ZKLOH� IR[HV� WKHPVHOYHV�ZHUH� QHYHU� REVHUYHG��

3UHGDWRUV
� SUHVVXUH� RQ� EUHHGLQJ� ELUGV� ZDV� ORZ�� DQG�

VXFFHVVIXO� UHSURGXFWLRQ� ZDV� REYLRXV� LQ� VRPH� VSHFLHV� RI�

ZDGHUV�DQG�ZDWHUIRZO��:KLOH� WKH�ZHDWKHU�ZDV�IDYRXUDEOH�

GXULQJ�PRVW�RI�WKH�VXPPHU��WKH�VWRUP�LQ�ODWH�-XO\�UHVXOWHG�

LQ� D� GHFUHDVH� LQ� UHSURGXFWLYH� VXFFHVV�� FDVHV� RI� GHDWKV� RI�

QHVWOLQJV�LQ�3HUHJULQH�)DOFRQ�DQG�0HUOLQ�ZHUH�UHFRUGHG��

6�9�5XSDVRY�

����(UNDWD\DNKD�5LYHU�PRXWK��.DQDU\�VHWWOHPHQW��5XVVLD�

������
1�������
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6XPPHU�ZDV�FROG�DQG�YHU\�ZLQG\��ZLWK�SUHYDLOLQJ�QRUWK�

HUQ�ZLQGV��LQFOXGLQJ�GXULQJ�WKH�VWXG\�SHULRG�LQ�WKH�VHFRQG�

KDOI�RI�-XO\��/RFDO�SHRSOH�UHSRUWHG�WKDW�%DLGDUDWVND\D�*XOI�

ZDV� ILOOHG�ZLWK� LFH� GXULQJ�PRVW� RI� WKH� VXPPHU��$� VHYHUH�

VWRUP�ZLWK�VQRZ�RFFXUUHG�RQ�WKH�FRDVW�DQG�PRXQWDLQ�IRRW�

KLOOV�RQ����-XO\��EXW�WKH�VQRZ�PHOWHG�RQ����-XO\��

/HPPLQJV� ZHUH� UDUH�� ZKLOH� YROHV� ZHUH� FRPPRQ�� $UFWLF�

)R[HV� ZHUH� QRW� VHHQ�� DQG� QR� DFWLYH� GHQV� ZHUH� IRXQG�� $�

VLQJOH� 6QRZ\� 2ZO� ZDV� UHFRUGHG�� ZKLOH� VNXDV� ZHUH� UDUH��

%LUGV� RI� SUH\� ZHUH� FRPPRQ�� EXW� PRVWO\� UHSUHVHQWHG� E\�

5RXJK�OHJJHG� %X]]DUGV�� $ERXW� RQH�WKLUG� RI� WHUULWRULDO�

EX]]DUGV�ZHUH�EUHHGLQJ��DQG�WKHLU�IRRG�UHPDLQV�DQG�SHOOHWV�

FRQWDLQHG� DOPRVW� H[FOXVLYHO\� URGHQWV�� $� VLQJOH� SDLU� RI�

3HUHJULQH�)DOFRQV�ZDV� IRXQG� LQ� WKH�DUHD��EXW� WKHLU� FKLFNV�

SUHVXPDEO\�GLHG�GXULQJ�WKH�VWRUP�LQ�ODWH�-XO\��7KLV�VWRUP��

SUREDEO\��KDG�D�PXFK�JUHDWHU�LPSDFW�RQ�ELUGV�RI�SUH\�DQG�

SDVVHULQHV� WKDQ�RQ�ZDGHUV��DOWKRXJK�VRPH�RI�WKHLU�EURRGV�

ZLWK�XQIOHGJHG�FKLFNV�DUH� OLNHO\� WR�KDYH�SHULVKHG��&KLFNV�

RI� VRPH�ZDGHU� VSHFLHV� �5LQJHG�3ORYHU�� DOUHDG\�KDG�EHHQ�

VWDUWLQJ�WR�IOHGJH�DW�WKH�WLPH�RI�WKH�VWRUP��

$PRQJ�EUHHGLQJ�ZDGHUV�5LQJHG�3ORYHU��7HPPLQFN
V�6WLQW��

5HG�QHFNHG� 3KDODURSH�� 5XII� DQG� :RRG� 6DQGSLSHU� ZHUH�

SUHVHQW�LQ�KLJK�QXPEHUV��ZKLOH�*ROGHQ�3ORYHU�ZDV�IDU�OHVV�

FRPPRQ��

7�5�$QGUHHYD�

����(UNDWD\DNKD�5LYHU��<DPDO�3HQLQVXOD��5XVVLD�������
�
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6QRZ�UHFHGHG�IURP�����RI�WKH�WXQGUD�VXUIDFH�RQ�����-XQH�

DQG�KDG�JRQH�FRPSOHWHO\�E\�������-XQH��,FH�EURNH�RQ�WKH�

ULYHUV�RQ�����-XQH��-XQH�DQG�-XO\�ZHUH�FROG��ZLWK�DEXQGDQW�

SUHFLSLWDWLRQ��ZLWK�WKH�H[FHSWLRQ�RI�PLG�-XO\�ZKHQ�DLU�WHP�

SHUDWXUHV�H[FHHGHG�����&�GXULQJ�WKH�ZHHN�IURP������-XO\��

$�QRUWK�ZHVWHUO\�VWRUP�ZLWK�QRQ�VWRS�KHDY\�UDLQ�FRQWLQXHG�

IURP� ������ -XO\�� 7KLV� UHVXOWHG� LQ� IORRGLQJ� RI� ULYHUV� DQG�

ODNHV��LQ�SDUWLFXODU�ULYHU�ZDWHUV�URVH�E\�DSSUR[LPDWHO\�����

��P��WKH�OHYHO�RI�VSULQJ�IORRG���7KH�IORRG�ZDWHUV�ZHUH�VORZ�

WR�UHWUHDW�DQG�LW�WRRN�WZR�ZHHNV�IRU�ZDWHU�WR�VWDELOL]H�DW�LWV�

SUHYLRXV� OHYHO�� $XJXVW� ZDV� GU\� DQG� ZDUP�� ZLWK� RQO\� ��

UDLQ\�GD\V��6HSWHPEHU�ZDV�DOVR�UHODWLYHO\�ZDUP�DQG�GU\�LQ�

WKH� EHJLQQLQJ�� DQG� VQRZ�PHOWHG� TXLFNO\� DIWHU� WZR� VQRZ�

IDOOV�LQ�WKH�VHFRQG�KDOI�RI�WKH�PRQWK��

7KH� VOLJKW� LQFUHDVH� LQ� URGHQW� QXPEHUV� DIWHU� WKH� FUDVK� LQ�

����� ZDV� PRUH� SURQRXQFHG� LQ� YROHV� WKDQ� LQ� OHPPLQJV��

6XPPHU�UHSURGXFWLRQ�RI�WKH�ODWWHU�ZDV�QRW�UHFRUGHG��

:H� GLG� QRW� PDNH� VSHFLDO� DWWHPSWV� WR� ORFDWH� $UFWLF� )R[�

GHQV�� EXW� KXQWLQJ� DQLPDOV� ZHUH� VHHQ� RQ� DOPRVW� HYHU\�

H[FXUVLRQ�� 5HSURGXFWLYH� FRQGLWLRQV� IRU� ELUGV� ZHUH� DERXW�

DYHUDJH� LQ� WKH� EHJLQQLQJ� RI� WKH� VHDVRQ� LQ� VSLWH� RI� IDLUO\�

FROG� DQG� UDLQ\� ZHDWKHU�� 7KH� 1XPEHU� RI� DFWLYH� QHVWV� RI�

5RXJK�OHJJHG� %X]]DUGV� ZDV� UDWKHU� VPDOO� DQG� GHFUHDVLQJ�

GXULQJ�WKH�VHDVRQ�GXH�WR�SUHGDWLRQ�E\�$UFWLF�)R[HV�RU�GH�

VHUWLRQ� EHFDXVH� RI� IRRG� VKRUWDJH�� DQG� QRQH� RI� WKHP� VXU�

YLYHG� WR� IOHGJLQJ��%UHHGLQJ� VNXDV�ZHUH�QRW� FRPPRQ�� EXW�

PDQ\�ELUGV�ZDQGHUHG�LQ�JURXSV�RI������VHDUFKLQJ�IRU�IRRG��

$PRQJ� WKHP�$UFWLF�6NXDV�6WHUFRUDULXV�SDUDVLWLFXV�PDGH�

WKH�PRVW�QRWDEOH�FRQWULEXWLRQ� WR� WKH� ORVV�RI�SDVVHULQH�DQG�

ZDGHU�FOXWFKHV��1XPEHUV�RI�:LOORZ�*URXVH�UHPDLQHG�KLJK�

IRU� WKH� VHFRQG�\HDU��ZKLFK� FRXOG�KDYH� FRQWULEXWHG� WR� GH�

FUHDVHG�SUHGDWLRQ�SUHVVXUH�RQ�RWKHU�ELUGV��

7KH� VWRUP� LQ� ODWH� -XO\� KDG� D� VXEVWDQWLDO� LPSDFW� RQ� ELUG�

SRSXODWLRQV�� SULPDULO\� ELUGV� RI� SUH\� DQG�ZDWHU� ELUGV��$OO�

QHVWV� RI� 5RXJK�OHJJHG� %X]]DUGV� VWLOO� DFWLYH� RQ� WKH� VWXG\�

SORW������NP
�

��DQG�FKLFNV�LQ�WZR�QHVWV�RI�3HUHJULQH�)DOFRQ�

GLHG�GXULQJ� WKH�DGYHUVH�ZHDWKHU��%URRGV�RI�JHHVH�GLG�QRW�

VXIIHU� QRWDEO\��%UHHGLQJ� FRQGLWLRQV� IRU�PRVW� ELUG� VSHFLHV�

ZHUH� XQIDYRXUDEOH�� JLYHQ� WKH� UHODWLYHO\� FROG� DQG� UDLQ\�

VXPPHU�� WKH� VWRUP� LQ� ODWH� -XO\� DQG� ORZ� QXPEHUV� RI� OHP�

PLQJV��

9�$�6RNRORY��$�$�6RNRORY�

6HH�DOVR��6RNRORY��9�$���6RNRORY��$�$���)LVKHU�6�9��	�
2JDUNRY��$�(��������1HZ�GDWD�ELUG�RQ�GLVWULEXWLRQ�LQ�

VRXWK�ZHVWHUQ�<DPDO��,Q��5\DELWVHY��9�.���HG����0DWHULDOV�

RQ�ELUG�GLVWULEXWLRQ�RQ�WKH�8UDOV��LQ�&LV�8UDOV�DQG�:HVW�

HUQ�6LEHULD��(NDWHULQEXUJ��3�����������,Q�5XVVLDQ��

6RNRORY�9�$��������$Q�H[SHULHQFH�RI�ELUG�FRXQWV�LQ�WXQ�

GUD��,Q��%LUG�FRXQWV�RQ�SORWV��VSHFLDOL]DWLRQ�DQG�XQLILFD�

WLRQ�RI�WHFKQLTXHV��DQG�UHVXOWV�RI�LWV�DSSOLFDWLRQ��,Q��%LUG�

FRXQWV�RQ�SORWV��VSHFLDOL]DWLRQ�DQG�XQLILFDWLRQ�RI�WHFK�

QLTXHV��DQG�UHVXOWV�RI�LWV�DSSOLFDWLRQ��0DWHULDOV�RI�WKH�FRQ�

IHUHQFH��7DPERY��,Q�5XVVLDQ��

6RNRORY�9�$��������6L]H�RI�SORWV�IRU�FRXQWLQJ�GLIIHUHQW�

ELUG�VSHFLHV�LQ�WXQGUD�RI�6RXWKHUQ�<DPDO��,Q��%LUG�FRXQWV�

RQ�SORWV��VSHFLDOL]DWLRQ�DQG�XQLILFDWLRQ�RI�WHFKQLTXHV��DQG�

UHVXOWV�RI�LWV�DSSOLFDWLRQ��0DWHULDOV�RI�WKH�FRQIHUHQFH��

7DPERY��,Q�5XVVLDQ��

����*\GDQ�6WDWH�5HVHUYH��5XVVLD�������
1�������
(��

7KHUH�ZDV�VWRUP\�ZHDWKHU�LQ�ODWH�-XO\�±�HDUO\�$XJXVW�EXW�

FRQGLWLRQV�LPSURYHG�ODWHU���

/HPPLQJV�ZHUH�DW�WKHLU�ORZ�LQ�$XJXVW��DV�D�VLQJOH�MXYHQLOH�

6LEHULDQ� /HPPLQJ� ZDV� UHFRUGHG� DQG� FDSWXUHG�� $UFWLF�

)R[HV� ZHUH� FRPPRQ� DQG� RQH� GHQ� ZLWK� ODUJH� SXSV� ZDV�
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IRXQG��6QRZ\�2ZOV�ZHUH�DOVR�FRPPRQ�DQG�SRVVLEO\�EUHG�

VRPHZKHUH� LQ� WKH� DUHD�� EHFDXVH� GDUN�SOXPDJHG� \RXQJ�

ELUGV� ZHUH� VHHQ� DPRQJ� WKHP�� 1R� EUHHGLQJ� RI� 5RXJK�

OHJJHG� %X]]DUG� ZDV� UHFRUGHG�� ZKLOH� D� QHVW� RI� 3HUHJULQH�

)DOFRQ� ZLWK� \RXQJ� ZDV� IRXQG�� $PRQJ� VNXDV� RQO\� RFFD�

VLRQDO�ZDQGHULQJ�/RQJ�WDLOHG�ZHUH�VHHQ��,W�LV�ZRUWK�QRWLQJ�

WKDW� 5RFN� 3WDUPLJDQV� ZHUH� QXPHURXV� ZLWK� VXFFHVVIXOO\�

IOHGJHG�\RXQJ�DPRQJ� WKHP��1XPHURXV�ZDGHUV�DQG�GXFNV�

DOVR�IOHGJHG�VXFFHVVIXOO\��

,�9�3RNURYVND\D�

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

�����¶(��

8SRQ�DUULYDO�RQ��� -XQH�� D� ODUJH�SDUW� �!�����RI� WKH�VWXG\�

DUHD�ZDV�VWLOO�FRYHUHG�ZLWK�VQRZ��$OVR�WKH�VQRZ�OD\HU�ZDV�

PXFK�WKLFNHU�WKDQ�WKH�\HDU�EHIRUH��%HFDXVH�-XQH�ZDV�PXFK�

ZDUPHU�WKDQ�QRUPDO�WKH�VQRZ�PHOWHG�UDSLGO\�DQG�UHDFKHG�

WKH����� OHYHO�RQ���� -XQH�DQG� WKH�����OHYHO�RQ����-XQH��

7KH�0HGXVD�5LYHU� VWDUWHG� IORZLQJ� RQ� ��� -XQH�� -XQH�ZDV�

ZDUP�ZLWK� D�PHDQ� DLU� WHPSHUDWXUH� RI� ���&� DQG� D�PD[L�

PXP� WHPSHUDWXUH� XS� WR� ����&�� 0RVW� RI� WKH� GD\V� ZHUH�

VXQQ\�ZLWK� FRQVWDQW�� RIWHQ� VWURQJ�� ZLQGV� IURP� WKH� QRUWK�

HDVW�� 2Q� WZR� GD\V� LW� UDLQHG� IRU� ORQJ� SHULRGV�� 6QRZ� ZDV�

UHFRUGHG� RQO\� RQ� RQH� GD\� LQ� -XQH�� 7KH� ILUVW� KDOI� RI� -XO\�

ZDV�DOVR�ZDUP��EXW�WKHUHDIWHU�WHPSHUDWXUHV�GURSSHG��5DLQ�

ZDV�UHFRUGHG�RQ�PDQ\�GD\V�DQG�HVSHFLDOO\�WKH�ODVW�ZHHN�RI�

-XO\�DQG�WKH�ILUVW�GD\V�RI�$XJXVW�ZHUH�YHU\�ZHW��&RPSDUHG�

ZLWK������WKH�VHDVRQ�ZDV�PXFK�ZHWWHU�LQ�JHQHUDO��

/HPPLQJV� ZHUH� DOPRVW� DEVHQW�� LQ� WKH�ZKROH� VHDVRQ� RQO\�

WZR�6LEHULDQ�/HPPLQJV�ZHUH�VHHQ��

'XH� WR� WKLFN� VQRZ� FRYHU� HDUO\� -XQH� WKH� VHDVRQ� ZDV� H[�

SHFWHG� WR� EH� ODWH�� EXW� WKH� ZDUP� VWDUW� RI� -XQH� PDGH� WKH�

VQRZ� GLVDSSHDU� IDVW� UHVXOWLQJ� LQ� DQ� DYHUDJH� SKHQRORJ\��

7KH�SHDN� LQ� DUWKURSRG� DEXQGDQFH�RFFXUUHG� LQ� WKH� VHFRQG�

DQG�WKLUG�ZHHNV�RI�-XO\��

$Q�$UFWLF�)R[�YLVLWHG�WKH�DUHD�UHJXODUO\�DW�QLJKW�RQO\��6HY�

HUDO�5RXJK�OHJJHG�%X]]DUG� SDLUV� VWDUWHG� EUHHGLQJ� EXW� HL�

WKHU�DEDQGRQHG�WKHLU�FOXWFK�RU�WKHLU�QHVWV�ZHUH�GHSUHGDWHG��

FKLFNV�KDWFKHG� VXFFHVVIXOO\�RQO\� LQ�RQH�QHVW��EXW� LW� LV�QRW�

NQRZQ� ZKHWKHU� WKH\� IOHGJHG�� 'XH� WR� WKH� IDFW� WKDW� QHVWV�

ZHUH�KDUGO\�HYHU�VFHQW�PDUNHG�� LW� WRRN�XQWLO� WKH�ILUVW�QRF�

WXUQDO� IR[� REVHUYDWLRQ� EHIRUH� ZH� UHDOLVHG� WKDW� SUREDEO\�

PRVW�SUHGDWLRQ�RI�QHVWV�ZDV�FDXVHG�E\�D�IR[�DQG�QRW�RQO\�

E\� VNXDV� DV�ZH� KDG� DVVXPHG�� /RQJ�WDLOHG� 6NXD� EUHG� DQG�

KDWFKHG�VXFFHVVIXOO\�RQ�WKH�PDLQODQG��

$W� WKH� QHDUE\� ULYHUV� (IUHPRYD�� 0D[LPRYND� DQG� /HP�

EHURYD�� 3HUHJULQH� )DOFRQV�EUHG� DQG�KDWFKHG� VXFFHVVIXOO\��

DQG�D�IHZ�SDLUV�RI�5HG�EUHDVWHG�*HHVH�DQG�:KLWH�IURQWHG�

*HHVH� EUHG� LQ� WKHLU� YLFLQLW\�� 6RPH� RI� WKH�:KLWH�IURQWHG�

*HHVH� $QVHU� DOELIURQV� KDWFKHG� VXFFHVVIXOO\� RQ� WKH�

PDLQODQG��DQG�SUHVXPDEO\�� IOHGJHG��1R�KDWFKLQJ�RI�%UHQW�

*HHVH�ZDV�REVHUYHG�RQ�WKH�PDLQODQG��7DLP\U�*XOOV��*ODX�

FRXV� *XOOV� DQG� $UFWLF� 7HUQV� EUHG� RQ� WKH� QHDUE\� LVODQGV�

DQG� KDWFKHG� VXFFHVVIXOO\�� $PRQJ� QHVWV� RI�:KLWH�IURQWHG�

*HHVH��%UHQW�*HHVH� DQG�RQH�5HG�EUHDVWHG�*RRVH�SDLU�RQ�

WKH� LVODQGV�� PRVW� IDLOHG� GXH� WR� SUHGDWLRQ�� HJJ� DQG� GRZQ�

FROOHFWLQJ�� EXW� VWLOO� VRPH� QHVWV� RI� %UHQW� *RRVH� SUREDEO\�

KDWFKHG�DQG�IOHGJHG��QRW�FRQILUPHG�WKRXJK���

:DGHUV�ZHUH� SUHVHQW� LQ� FRPSDUDEOH� QXPEHUV� WR� SUHYLRXV�

\HDUV��7KH�VSHFLHV�FRPPXQLW\�GLIIHUHG�IURP�RWKHU�\HDUV�LQ�

WKDW�WKHUH�ZHUH�PRUH�GLIIHUHQW�VSHFLHV�EUHHGLQJ�LQ�WKH�DUHD��

3HFWRUDO� 6DQGSLSHU�&DOLGULV�PHODQRWRV� �!��� QHVWV��� *UH\�

3KDODURSH�3KDODURSXV�IXOLFDULXV������5XII��!���DQG�'RWWH�

UHO� ����� 8QXVXDO� IRU� WKLV� VWXG\� DUHD� ZDV� WKH� KLJK� RFFXU�

UHQFH� RI� 3HFWRUDO� 6DQGSLSHUV�� 5HG�WKURDWHG� 3LSLWV� ZHUH�

PXFK� PRUH� DEXQGDQW� WKDQ� EHIRUH�� )RU� DOO� ELUGV� EUHHGLQJ�

VXFFHVV�ZDV� ORZ�� EXW� VWLOO� KLJKHU� WKDQ� LQ� ������$OWKRXJK�

VSHFLDO� FDUH�ZDV� WDNHQ� LQ� DSSURDFKLQJ� DQG�PDUNLQJ�QHVWV�

�XVLQJ�*36���ZH� DUH� FRQYLQFHG� WKDW� ILHOG� DFWLYLWLHV� LQIOX�

HQFHG� SUHGDWLRQ� UDWHV�� $SDUW� IURP� SUHGDWLRQ� E\� $UFWLF�

)R[HV�� VNXDV� DQG� 6QRZ\� 2ZOV�� D� SDVVLQJ� KHUG� RI� �����

5HLQGHHU�5DQJLIHU� WDUDQGXV� �ZLWKLQ� WKH� ��NP
�

� DUHD�� DOVR�

FDXVHG� VRPH�QHVW� ORVVHV� �HLWKHU�E\�SUHGDWLRQ�RU�GHVHUWLRQ�

DIWHU� WUDPSOLQJ��� +DWFKLQJ� SUREDELOLWLHV� �XVLQJ� WKH� 0D\�

ILHOG�PHWKRG��ZHUH��3DFLILF�*ROGHQ�3ORYHU�3OXYLDOLV�IXOYD�

����Q �����5LQJHG�3ORYHU������Q ����'RWWHUHO�����Q ����

7XUQVWRQH� ��� �Q ���� *UH\� 3KDODURSH� ���� �Q ���� /LWWOH�

6WLQW������Q �����7HPPLQFN
V�6WLQW������Q ����3HFWRUDO�

6DQGSLSHU������Q �����'XQOLQ������Q �����&XUOHZ�6DQG�

SLSHU�����Q �����5XII�������Q ����'XQOLQV��5LQJHG�3ORY�

HUV�DQG�3DFLILF�*ROGHQ�3ORYHUV�ODLG�UHSODFHPHQW�FOXWFKHV��

&XUOHZ�6DQGSLSHUV�DQG�3HFWRUDO�6DQGSLSHUV�GLG�QRW��

,Q�ODWH�-XO\�HDUO\�$XJXVW�D�ODUJH�QXPEHU�RI�IOHGJHG�\RXQJ�

/LWWOH� 6WLQWV�� 'XQOLQV�� 3HFWRUDO� DQG� &XUOHZ� VDQGSLSHUV�

SDVVHG�WKURXJK�WKH�DUHD��

,�7XOS��0�%HUH]LQ��$�%XEOLFKHQNR��6�3�.KDULWRQRY��

7�.LULNRYD��2�/DQJHYRRUG��/�3HWHUV��+�6FKHNNHUPDQ�

6HH�DOVR��.KDULWRQRY��6�3��������$Q�RYHUYLHZ�RI�WKH�PDLQ�
VWXGLHV�RI�ZDGHUV�DQG�RWKHU�ELUGV�DW�WKH�:LOOHP�%DUHQWV�

6WDWLRQ��QRUWK�ZHVWHUQ�7DLP\U��,Q��7RPNRYLFK��3�6��	�

$�2��6KXELQ��HGV����,QIRUPDWLRQ�PDWHULDOV�RI�WKH�:RUNLQJ�

*URXS�RQ�:DGHUV��&,6���0RVFRZ��3���������,Q�5XVVLDQ��

����1L]KQD\D�$JDSD�5LYHU��XSSHU�UHDFKHV��1\DSDQ�ULGJH��

5XVVLD�������¶1�������¶(��

7KH� ILUVW� KDOI� RI� -XO\� ZDV� GU\� ZLWK� RQH� RU� WZR� VKRZHUV�

RQO\�� )URP���� WR� ��� -XO\� FOHDU� DQG�ZLQGOHVV�ZHDWKHU� HV�

WDEOLVKHG�� DQG� DLU� WHPSHUDWXUHV� H[FHHGHG�����&�RQ� VRPH�

GD\V��:DWHU� OHYHOV� LQ� WKH� ODNHV�GHFUHDVHG�E\�RYHU����FP��

)URP����-XO\�WR���$XJXVW�UDLQV�RFFXUUHG�DOPRVW�GDLO\��DQG�

VQRZIDOO�RQ����-XO\�ODVWHG�IRU���KRXUV��EXW�WKH�VQRZ�PHOWHG�

WKH�VDPH�GD\��)URP���WR����$XJXVW�FOHDU�FRRO�ZHDWKHU�ZLWK�

GD\�WLPH� DLU� WHPSHUDWXUHV� DW� DERXW� �����&� HVWDEOLVKHG��

7KH� ZHDWKHU� EHFDPH� ZDUPHU� DQG� ZLQGV� OLJKWHU� IURP� ���

$XJXVW�WR�WKH�HQG�RI�PRQWK���������&�LQ�GD\�WLPH���

/HPPLQJV�ZHUH� UDUH�� DQG�QHLWKHU�YROHV��QRU�$UFWLF�)R[HV�

KDYH�EHHQ�UHFRUGHG��6QRZ\�2ZOV�DQG�5RXJK�OHJJHG�%X]�

]DUGV�ZHUH�UDUH��DQG�WKH�ODWWHU�EUHG�VXFFHVVIXOO\��7KH�SUHV�

HQFH�RI�IOHGJHG�EURRGV�RI�ZDGHUV��GXFNV��JURXVH��JXOOV�DQG�

SDVVHULQHV� LQGLFDWHG� D� UDWKHU� VXFFHVVIXO� EUHHGLQJ� VHDVRQ�

IRU�WXQGUD�ELUGV��

$�9�6RNRORY�

����7\SLFDO�WXQGUD�RI�ZHVWHUQ�DQG�FHQWUDO�7DLP\U��5XVVLD�

������¶1�������¶(��

,Q� ODWH� -XQH� �� HDUO\� -XO\� DHULDO� VXUYH\V� RI� ZLOG� UHLQGHHU�

EUHHGLQJ� JURXQGV� ZHUH� FDUULHG� RXW�� 'XULQJ� WKH� VXUYH\V��

UHFRUGV�RI�6QRZ\�2ZOV�ZHUH�VSRUDGLF�DQG�RFFXSLHG�GHQV�
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RI�$UFWLF�)R[HV�ZHUH�REVHUYHG� DV� VLQJOHV�RQO\��7KXV�� WKH�

QXPEHUV�RI�URGHQWV�DUH�OLNHO\�WR�KDYH�EHHQ�EHORZ�DYHUDJH��

<�,�.RNRUHY�

����3\DVLQR�/DNH��QRUWK�HDVW�FRDVW��7DLP\U��5XVVLD�

������¶1�������¶(��

,Q�JHQHUDO� WKH�EUHHGLQJ� VHDVRQ�ZDV�ZDUP�DQG�GU\�� ,W�ZDV�

DOVR�YHU\�ZDUP��ZLWK�DLU� WHPSHUDWXUHV�UHDFKLQJ�����&��LQ�

WKH� VWXG\� SHULRG� DW� WKH� EHJLQQLQJ� RI� WKH� VHFRQG� KDOI� RI�

-XO\��7KH�ZHDWKHU�FKDQJHG�UDSLGO\�E\����-XO\��ZKHQ�VWURQJ�

QRUWKHUO\� ZLQGV� ZLWK� UDLQ�� KDLO� DQG� VQRZ� UHVXOWHG� LQ� WKH�

WHPSHUDWXUH�IDOOLQJ�WR������&��+RZHYHU��WKLV�FRROLQJ�FRQ�

WLQXHG� IRU� �� GD\V�RQO\�DQG�KDG�QR�DGYHUVH� LPSDFW�RQ� WKH�

ELUGV��

)URP�������-XO\����1RUWK�6LEHULDQ�9ROHV�0LFURWXV�K\SHU�

ERUHXV� �LQFOXGLQJ� �� MXYHQLOHV�� ZHUH� FDXJKW� SHU� ����

FRQH�QLJKWV�� LQVWDOOHG� LQ� WKH�EHVW� URGHQW�KDELWDWV��$�VLQJOH�

&ROODUHG� /HPPLQJ� ZDV� VHHQ�� 1R� VLJQV� RI� DFWLYLWLHV� RI�

VPDOO�PDPPDOV�ZHUH�VHHQ�RQ�H[FXUVLRQV�RI�RYHU����NP�LQ�

WRWDO�OHQJWK��

9LUWXDOO\� QR� URGHQW�VSHFLDOLVW� DYLDQ� SUHGDWRUV� EUHG�� EXW�

ZDQGHUHG� RYHU� WKH� WXQGUD�� 2QO\� RQH� SDLU� RI� /RQJ�WDLOHG�

6NXDV� EHKDYHG� DV� WKRXJK� EUHHGLQJ�� 1XPEHUV� DQG� UHSUR�

GXFWLYH�SHUIRUPDQFH�RI�ZDGHUV� FDQ�EH� HYDOXDWHG�DV�DYHU�

DJH�� 1XPEHUV� RI� JHHVH� DQG� GXFNV� ZHUH� ORZ� DQG� WKHLU�

EURRGV�ZHUH�QRW�VHHQ�RQ�ODNHV��ZKLFK�FRXOG�EH�GXH�WR�GLV�

WXUEDQFH�� DV� �� GHUULFNV� ZHUH� RSHUDWLQJ� ZLWKLQ� ����� NP��

3DVVHULQHV�ZHUH�GRPLQDWHG�E\�%OXHWKURDW��&RPPRQ�5HG�

SROO� $FDQWKLV� IODPPHD�� /LWWOH� %XQWLQJ� DQG� 5HG�WKURDWHG�

3LSLW��:DGHUV��JURXVH�DQG�SDVVHULQHV�KDWFKHG�VXFFHVVIXOO\�

DQG�DW�OHDVW�SDVVHULQHV�IOHGJHG��

<�,�.RNRUHY�

����'XG\SWD�5LYHU��PLGGOH�DQG�ORZHU�UHDFKHV��7DLP\U��

5XVVLD�������
������
1�������
������
(��

,W�ZDV�D�ZDUP�DQG�GU\�VHDVRQ��/HPPLQJV�RU�VLJQV�RI�WKHLU�

DFWLYLWLHV�ZHUH�QRW�VHHQ�RQ�H[FXUVLRQV��

,QKDELWHG� GHQV� RI�$UFWLF� )R[HV�ZHUH� QRW� GLVFRYHUHG�� DQG�

6QRZ\�2ZOV�ZHUH�QRW�VHHQ��2QH�QHVWLQJ�SDLU�RI�3HUHJULQH�

)DOFRQV�DQG�RQH�SDLU�RI�5RXJK�OHJJHG�%X]]DUGV�ZHUH� UH�

FRUGHG�DORQJ�����NP�RI� WKH�PLGGOH�DQG� ORZHU� UHDFKHV�RI�

WKH� 'XG\SWD� 5LYHU� IURP� �����$XJXVW�� +HUULQJ�*XOOV� DQG�

VNXDV�ZDQGHUHG�RYHU� WKH� WXQGUD��:HDWKHU�FRQGLWLRQV�GXU�

LQJ�WKH�EUHHGLQJ�VHDVRQ�ZHUH�IDYRXUDEOH�IRU�EUHHGLQJ�ZDG�

HUV�� SDVVHULQHV�� GLYHUV� DQG� VRPH�RWKHU�ZDWHUIRZO� VSHFLHV��

+RZHYHU��QXPEHUV�RI�ZDWHUIRZO�RQ�WKH�ULYHU�ZHUH�FOHDUO\�

ORZHU� WKDQ� QRUPDO�� GXH� WR� SHUPDQHQW� GLVWXUEDQFH� E\� KX�

PDQV�ZKRVH�FDPSV�DUH�VSDFHG�DW�������NP�DORQJ�WKH�ULYHU��

6L[�EURRGV�RI�:KLWH�IURQWHG�*HHVH�ZHUH� VHHQ� IDUWKHU�XS�

VWUHDP�� DQG� JHRORJLVWV� YLVLWLQJ� WKH� XSSHU� UHDFKHV� RI� WKH�

'XG\SWD� 5LYHU� FRQILUPHG� WKDW� WKHUH� ZHUH� VXEVWDQWLDOO\�

KLJKHU�QXPEHUV�RI�PRXOWLQJ�JHHVH�DQG�JRRVH�EURRGV��)RXU�

:KLWH�ELOOHG�'LYHUV�*DYLD�DGDPVLL�ZHUH�VHHQ�LQ�WKH�PLG�

GOH� UHDFKHV� ZKLFK� LV� LQGLFDWLYH� RI� UHODWLYHO\� KLJK� DEXQ�

GDQFH�RI�WKLV�VSHFLHV��:DGHUV�DQG�SDVVHULQHV�IOHGJHG�VXF�

FHVVIXOO\��

<�,�.RNRUHY�

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

������¶1��������¶(��

6QRZ�ZDV���������P�WKLFN�E\�WKH�VWDUW�RI�VSULQJ��$LU�WHP�

SHUDWXUHV� URVH� DERYH� IUHH]LQJ� SRLQW� IURP� �� -XQH�� DQG�

VQRZ�IUHH�SDWFKHV�DSSHDUHG�RQ����-XQH��6XPPHU�ZDV�FROG��

,Q�-XO\�DLU�WHPSHUDWXUHV�DURXQG������&�ZHUH�FRPPRQ��DQG�

QRQ�PHOWLQJ�SDWFKHV�RI�VQRZ�ZHUH�XQXVXDOO\�DEXQGDQW��

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

6QRZ\�2ZOV�ZHUH�QRW� UHFRUGHG��ZKLOH� LQ������ WKH\�ZHUH�

FRPPRQ��*ODXFRXV�*XOOV� DUULYHG�RQ����$SULO��.LWWLZDNHV�

5LVVD� WU\GDFW\OD� RQ� �� -XQH�� %UHQW� *HHVH� RQ� �� -XQH� DQG�

6QRZ�%XQWLQJV�3OHFWURSKHQD[�QLYDOLV� RQ����$SULO��1XP�

EHUV� RI� %UHQW� *HHVH� ZHUH� KLJKHU� WKDQ� LQ� ����� DQG� WKH\�

EUHG��

2�/�0DNDURYD�

����0DOD\D�%DODNKQ\D�5LYHU��ORZHU�UHDFKHV��7DLP\U��5XV�

VLD�������¶1��������
(��

7KH�PLGGOH�RI�-XO\�ZDV�YHU\�ZDUP��ZLWK�DLU� WHPSHUDWXUHV�

UHDFKLQJ� ������&� DQG� VRLO� VXUIDFH� WHPSHUDWXUHV� UHDFKHG�

����&�� 7KH� ZHDWKHU� LQ� ODWH� -XO\� DQG�$XJXVW�ZDV� W\SLFDO�

IRU� WKH� DUHD��ZLWK�PHDQ� DLU� WHPSHUDWXUHV� RI� ������&� DQG�

WKH�ILUVW�IURVW�RQ����$XJXVW��%\���-XO\�VQRZ�UHPDLQHG�RQO\�

LQ� WKH� GHHSHVW� FORXJKV� DQG� FRPSOHWHO\�PHOWHG� HYHQ� WKHUH�

E\� ��� -XO\�� ,FH�EUHDN� LQ�.KDWDQJD�ZDV� ����� GD\V� HDUOLHU�

WKDQ� DYHUDJH�� -XO\� DQG�$XJXVW�ZHUH� UDLQ\�� DQG� SUHFLSLWD�

WLRQ�RFFXUUHG�RQ����GD\V� LQ� WKH�SHULRG� IURP���-XO\� WR����

$XJXVW��RFFDVLRQDOO\�UHDFKLQJ�RYHU����PP�SHU�GD\��7KXQ�

GHUVWRUPV�ZHUH�H[SHULHQFHG�����WLPHV�D�GD\�GXULQJ���GD\V�

LQ� HDUO\�$XJXVW�� 6WURQJ�ZLQG� �H[FHHGLQJ����P�V��ZDV� LQ�

IUHTXHQW� DQG� RFFXUUHG� RQ� ���GD\V�GXULQJ� WKH�REVHUYDWLRQ�

SHULRG��

/HPPLQJV� ZHUH� UDWKHU� FRPPRQ� GXULQJ� WKH� ZKROH� VWXG\�

SHULRG��ZLWK����DQLPDOV�FDSWXUHG�SHU�����WRWDO�WUDS�QLJKWV�

�GDWD�RI�0�3�7HOHVQLQ�DQG�0�1�.RURO\RYD���,QWHUHVWLQJO\��

WKH�DEXQGDQFH�RI�6LEHULDQ�DQG�&ROODUHG�OHPPLQJV�ZDV�DS�

SUR[LPDWHO\�HTXDO��/HPPLQJ�QXPEHUV�GHFOLQHG�VOLJKWO\�LQ�

$XJXVW��

$UFWLF� )R[HV� ZHUH� VHHQ� RQ� RQO\� �� RFFDVLRQV� GXULQJ� WKH�

ZKROH� SHULRG� RI� REVHUYDWLRQV�� 1RQH� RI� WKH� ��� H[DPLQHG�

GHQV�ZDV�LQKDELWHG��DQG�QR�PRUH�WKDQ�����RI�WKLV�QXPEHU�

FDUULHG�VLJQV�RI�IR[�GLJJLQJ��$FFRUGLQJ�WR�UHSRUWV�RI�ORFDO�

KXQWHUV�$UFWLF�)R[HV�EUHHG�LQ�WKLV�DUHD�RQO\�LQ�\HDUV�ZLWK�

SHDN� OHPPLQJ� QXPEHUV�� 5RXJK�OHJJHG� %X]]DUGV� ZHUH�

FRPPRQ� DQG� QHVWHG� VXFFHVVIXOO\� ����� FKLFNV� SHU� EURRG���

ZLWK�DSSUR[LPDWHO\�KDOI�WKH�FKLFNV�DOUHDG\�KDWFKHG�LQ�PRVW�

QHVWV�E\� WKH�GDWH�RI� WKH�H[SHGLWLRQ¶V�DUULYDO����-XO\���)HZ�

LQVWDQFHV�RI� FDQQLEDOLVP�ZHUH� UHFRUGHG� LQ�$XJXVW� DPRQJ�

FKLFNV� RI� VLPLODU� VL]H�� SUHVXPDEO\� VWLPXODWHG� E\� WKH� GH�

FOLQH�LQ�QXPEHUV�RI� OHPPLQJV��2QH�QHVW�RI�3HUHJULQH�)DO�

FRQ����FKLFNV��ZDV�IRXQG��DQG�0HUOLQV�ZHUH�VHHQ�D�QXPEHU�

RI� WLPHV��6QRZ\�2ZOV�ZHUH� VHHQ�RQO\� WZLFH��1XPEHUV�RI�

UHLQGHHU�ZHUH� DOVR� YHU\� ORZ�� DQG� LQ� WRWDO� �� DQLPDOV�ZHUH�

VHHQ��

7KH� DEXQGDQFH� RI�PRVW� VSHFLHV� RI�ZDWHUIRZO� DQG�ZDGHUV�

ZDV� QRW� KLJK��$PRQJ�ZDGHUV� 5HG�QHFNHG� 3KDODURSH� DQG�

/LWWOH� 6WLQW� ZHUH� WKH� PRVW� DEXQGDQW�� 3DFLILF� *ROGHQ�

3ORYHU��5LQJHG�3ORYHU��*UH\�3KDODURSH��5XII�DQG��ORFDOO\��

6SRWWHG� 5HGVKDQN� ZHUH� FRPPRQ�� 6NXDV� DQG� JXOOV� ZHUH�
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UHODWLYHO\� XQFRPPRQ�� ZLWK� WKH� H[FHSWLRQ� RI� $UFWLF� 7HUQ�

IRU� ZKLFK� EUHHGLQJ� GHQVLW\� DORQJ� WKH� 0DOD\D� %DODNQ\D�

5LYHU�UHDFKHG���SDLU�SHU�����NP��5RVV
V�*XOO�5KRGRVWHWKLD�

URVHD� ZDV� IRXQG� QHVWLQJ� LQ� WKH� 0DOD\D� %DNKQ\D� 5LYHU�

YDOOH\��%HZLFN
V�6ZDQV�&\JQXV�EHZLFNLL�ZHUH� VHHQ�RFFD�

VLRQDOO\� DORQJ� WKH� .KDWDQJD� 5LYHU��$PRQJ� JHHVH�:KLWH�

IURQWHG� ZHUH� FRPPRQ� DQG� EUHG�� EXW� DJJUHJDWLRQV� RI�

PRXOWLQJ�ELUGV�ZHUH�QRW�IRXQG��7ZR�QHVWLQJ�SDLUV�RI�5HG�

EUHDVWHG�*HHVH� VXFFHVVIXOO\� KDWFKHG� �� FKLFNV� HDFK��%HDQ�

*RRVH�ZDV�VHHQ�RQO\�RQFH��$PRQJ�EUHHGLQJ�GXFNV�/RQJ�

WDLOHG� 'XFN� ZDV� WKH� PRVW� DEXQGDQW�� ZKLOH� .LQJ� (LGHU�

6RPDWHULD� VSHFWDELOLV� ZDV� YHU\� UDUH�� /DSODQG� %XQWLQJ�

&DOFDULXV� ODSSRQLFXV�DQG�6KRUHODUN�(UHPRSKLOD�DOSHVWULV�

ZHUH�WKH�PRVW�FRPPRQ�WXQGUD�SDVVHULQHV��ZKLOH�%OXHWKURDW�

DQG�5HGSROO�GRPLQDWHG� LQ�VKUXEV��ZLWK�QHVWV�RFFDVLRQDOO\�

EHLQJ�RQO\����P�DSDUW��

0DVV�IOHGJLQJ�RI�SDVVHULQHV�RFFXUUHG�EHWZHHQ�������-XO\��

7KH� ILUVW� EURRG� RI�:KLWH�IURQWHG� *RRVH� ZDV� VHHQ� RQ� ���

-XO\��DQG�D�EURRG�RI�5HG�EUHDVWHG�*RRVH�ZDV�VHHQ�RQ����

-XO\��-XYHQLOH�5RFN�3WDUPLJDQ�DQG�:LOORZ�*URXVH�IOHGJHG�

RQ� ��� -XO\� DQG� �� $XJXVW�� UHVSHFWLYHO\�� -XYHQLOH� 5XIIV�

IOHGJHG�RQ���$XJXVW��3DFLILF�*ROGHQ�3ORYHUV�RQ���$XJXVW��

5LQJHG�3ORYHUV� RQ� ���$XJXVW� DQG� 6SRWWHG�5HGVKDQNV�RQ�

���$XJXVW�� -XYHQLOHV� RI� GXFNV�� JHHVH� DQG� GLYHUV� KDG� QRW�

IOHGJHG�E\����$XJXVW��

1HVWLQJ�RI�PRVW�ELUG�VSHFLHV�ZDV�VXFFHVVIXO�GXH�WR�WKH�ORZ�

SUHVVXUH� RI� SUHGDWRUV� DQG� IDYRXUDEOH� ZHDWKHU� FRQGLWLRQV��

3UHGDWLRQ� ZDV� FRQILUPHG� IRU� D� VLQJOH� QHVW� �$UFWLF� 7HUQ��

DPRQJ�WKRVH�FKHFNHG��

,�1�3RVSHORY�

����/XNXQVND\D�5LYHU��ORZHU�UHDFKHV��7DLP\U��5XVVLD�

������
1��������
(��

7ZR�5XGG\�9ROHV�ZHUH�FDSWXUHG�SHU����WUDSV�LQVWDOOHG�IRU�

���KRXUV��

%URRGV�RI�*UHDWHU�6FDXS�$\WK\D�PDULOD�ZHUH�DEXQGDQW�RQ�

WKH�/XNXQVND\D�5LYHU��RQH�EURRG�RQ�DYHUDJH�SHU���NP�RI�

WKH�ULYHU���

,�1�3RVSHORY�

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

������¶(��

6LQFH�WKH�VWDUW�RI�UHFRUGLQJ�RQ���-XQH��DLU�WHPSHUDWXUH�IRO�

ORZHG� WKH� VWHHSHVW� SDWWHUQ� RI� ULVH� LQ� FRPSDULVRQ�ZLWK� DOO�

SUHYLRXV�\HDUV�RI�REVHUYDWLRQV��������������$FFRUGLQJO\��

WHPSHUDWXUHV�ZHUH�ORZHU�WKDQ�LQ������DQG�������WZR�HDUO\�

DQG�ZDUP�\HDUV��EHIRUH�DERXW����-XQH��EXW�WKHQ�XS�WR�PLG�

-XO\� WKH� SHULRG�ZDV� WKH� KRWWHVW� LQ� FRPSDULVRQ�ZLWK� RWKHU�

\HDUV�� ,Q� WKH�SHULRG� IURP�������-XQH�QR�SUHFLSLWDWLRQ�RF�

FXUUHG��ZKLFK�LQ�FRPELQDWLRQ�ZLWK�KRW�ZHDWKHU�UHVXOWHG�LQ�

DQ� XQSUHFHGHQWHG� GU\LQJ� RI� WKH� WXQGUD� DQG�PDUVKHV�� -XO\�

ZDV� PRGHUDWHO\� ZHW�� EXW� KDELWDWV� UHPDLQHG� PXFK� GU\HU�

WKDQ�QRUPDO��'DWHV�RI�SODQW� DQG� LQVHFW�GHYHORSPHQW�ZHUH�

WKH�HDUOLHVW�LQ�D�VHULHV�ZLWK�WKH�QH[W�FORVHVW������DQG������

VWLOO�VHYHUDO�GD\V�ODWHU��

$IWHU� FRPSOHWH� PHOWLQJ� RI� VQRZ�� RQ� ��� -XQH�� OHPPLQJ�

ZLQWHU� QHVWV�ZHUH� FRXQWHG�RQ� D� WUDQVHFW� ���� NP� ORQJ� DQG�

���P�ZLGH�� ORFDWHG�SULQFLSDOO\�ZLWKLQ� IODW�KLOORFN�PDUVK���

WKH�GRPLQDQW�KDELWDW� LQ�WKH�VWXG\�DUHD��2Q�WKLV� WUDQVHFW����

ZLQWHU� QHVWV� ZHUH� UHFRUGHG� ZKLFK� LV� D� SURQRXQFHG� GH�

FUHDVH� FRPSDUHG� ZLWK� ��� QHVWV� RQ� WKH� VDPH� WUDQVHFW� LQ�

������ 2QO\� ��� OHPPLQJV� �DOO� 6LEHULDQ�� ZHUH� UHFRUGHG�

YLVXDOO\� LQ� -XQH�-XO\� ����� E\� IRXU� REVHUYHUV�� ZKLFK� H[�

FHHGV�RQO\�WKH�QXPEHUV�UHFRUGHG�LQ������DQG���������DQG�

����UHVSHFWLYHO\���DQG�UHSUHVHQWV�DQ�DSSDUHQW�GHSUHVVLRQ�LQ�

FRPSDULVRQ�ZLWK� WKH� RXWEUHDN� LQ� ����� ����� UHFRUGV�� DQG�

JURZWK�VWDJH�LQ����������UHFRUGV���$IWHU�LQIUHTXHQW�REVHU�

YDWLRQV�LQ�-XQH��QR�OHPPLQJV�ZHUH�VHHQ�EHWZHHQ���DQG����

-XO\��EXW�WKHQ�D�IHZ�UHFRUGV�RI�MXYHQLOHV�ZHUH�PDGH��

$� SDLU� RI� $UFWLF� )R[HV� LQKDELWHG� D� GHQ� RQ� WKH� VRXWKHUQ�

ERUGHU�RI�WKH�PDLQ�VWXG\�SORW�ZLWK�WKH�IORRGSODLQ��DQG�SUR�

GXFHG� SXSV� E\� WKH� HQG� RI� -XQH��2Q� ��� -XO\� DQ� DGXOW� IR[�

ZDV�VHHQ�FDUU\LQJ���OHPPLQJV�DW�D�WLPH�WR���MXYHQLOH�IR[HV��

ZDLWLQJ� QHDU� WKH� GHQ��ZKLFK� LV� LQGLFDWLYH� RI� WKH� WROHUDEOH�

VLWXDWLRQ�ZLWK� UHJDUG� WR� IRRG� VXSSO\� DW� WKLV� WLPH��$PRQJ�

VNXDV��3RPDULQH�GLG�QRW�EUHHG��ZKLOH�/RQJ�WDLOHG�DQG�$UF�

WLF�QHVWHG�VXFFHVVIXOO\� LQ� WKHLU�XVXDO� ORZ�QXPEHUV��$�QHVW�

RI�5RXJK�OHJJHG�%X]]DUG�ZLWK�RQH� HJJ�ZDV� IRXQG�RQ����

-XO\��

7KH� ZDUP� VSULQJ� UHVXOWHG� LQ� YHU\� IHZ� EUHHGLQJ� /LWWOH�

6WLQWV� �����QHVW�NP
�

���ZKLOH�XQXVXDOO\�GU\�QHVWLQJ�KDELWDWV�

OHG� WR� YHU\� ORZ� QXPEHUV� RI� *UH\� 3KDODURSHV� �����

QHVW�NP
�

���DQG��SUREDEO\��D�GHFUHDVHG�GHQVLW\�RI�5XIIV������

QHVW�NP
�

��� 7KH� GHQVLW\� RI� 3HFWRUDO� 6DQGSLSHUV� ������

QHVW�NP
�

���ZKLOH�KLJKHU�WKDQ�LQ�RWKHU�VHDVRQV�RI�ORZ�QXP�

EHUV� ��������������������ZDV�VWLOO�FORVHU�WR�WKHLU�UDQJH�RI�

YDOXHV������������QHVW�NP
�

��WKDQ�WR�WKDW�RI��JRRG��VHDVRQV�

����������� QHVW�NP
�

� LQ� ��������� ������� $� GHFUHDVH� LQ�

QXPEHUV� RI�/DSODQG�%XQWLQJ� FRQWLQXHG� IRU� WKH� WKLUG� \HDU�

VWDUWLQJ� IURP������� DQG� WKHLU�GHQVLW\� UHDFKHG�D�PLQLPXP�

RI������QHVW�NP
�

��$V�D�UHVXOW�WKH�WRWDO�ELUG�GHQVLW\�LQ������

GHFUHDVHG� WR� D� PLQLPXP� IRU� WKH� SHULRG� RI� VWXGLHV� ������

QHVW�NP
�

��� ZLWK� WKH� SUHYLRXV� PLQLPXP� UHFRUG� RI� �����

QHVW�NP
�

�LQ�������

'HVSLWH� ORZ� OHPPLQJ� QXPEHUV�� IR[� SUHVVXUH� RQ� WXQGUD�

ELUGV�ZDV�ORZ��DQG�QHVW�VXFFHVV�RI�FRPPRQ�ZDGHUV�RQ�WKH�

VWXG\�SORWV�ZDV�KLJK� WR�PRGHUDWH������LQ�'XQOLQ��Q �����

���� LQ� 3HFWRUDO� 6DQGSLSHU� �Q ����� ���� LQ� 5XII� �Q ����

���� LQ� *UH\� 3KDODURSH� �Q ���� &KLFNV� KDWFKHG� LQ� DOO�

�Q ���� REVHUYHG� QHVWV� RI� /DSODQG� %XQWLQJ�� DQG� IOHGJHG�

IURP�PRVW�RI�WKHP��$FFRUGLQJO\��EUHHGLQJ�SHUIRUPDQFH�RI�

ELUGV�ZDV�KLJK�IRU�WKH�WKLUG�\HDU�LQ�D�URZ��

$� QHVW� RI� 6N\ODUN� $ODXGD� DUYHQVLV� ZLWK� �� FKLFNV� ZDV�

IRXQG�RQ���-XO\�RQ�WKH�VWXG\�SORW�RQ�WHUUDFH��ZKLFK�LV�WKH�

QRUWKHUQPRVW� EUHHGLQJ� UHFRUG� IRU� WKH� VSHFLHV��7KH� FKLFNV�

OHIW�WKH�QHVW�RQ���-XO\��

0�<�6RORYLHY��9�9�)HGRURY��9�9�*RORYQ\XN��

(�1�5DNKLPEHUGLHY�

����7HUS\DL�7XPVD�3HQLQVXOD��ODNHV�(OJHHQ�DQG�

%RJDQLWND��<XNXWLD��5XVVLD�������¶1��������¶(��

7KH� ZHDWKHU� ZDV�PRVWO\� ZDUP� LQ� WKH� SHULRG� RI� REVHUYD�

WLRQV� ������� -XO\��� DOWKRXJK� PD[LPXP� DLU� WHPSHUDWXUHV�

IOXFWXDWHG�EHWZHHQ����&�DQG�����&��3UHFLSLWDWLRQ�ZDV�QRW�

DEXQGDQW��DQG�LFH�ZDV�PHOWLQJ�UDSLGO\�RQ�WKH�ODNHV��

/HPPLQJ� QXPEHUV� ZHUH� ORZ�� DQG� &ROODUHG� /HPPLQJV�

ZHUH� UDUHO\�VHHQ�DW� ORZ�ODNH�VKRUHV�DQG�LQ�KXPPRFN�WXQ�

GUD��
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%LUGV� RI� SUH\� DQG� $UFWLF� )R[HV� ZHUH� QRW� VHHQ�� ZKLOH� D�

6QRZ\�2ZO�ZDV�RQFH�REVHUYHG�FORVH�WR�WKH�VHD��,Q�WKH�SH�

ULRG�RI�REVHUYDWLRQV�ZLOG�UHLQGHHUV�ZHUH�PLJUDWLQJ�WR�WKHLU�

VXPPHU�TXDUWHUV�LQ�KXJH�QXPEHUV��ZLWK�DERXW��������DQL�

PDOV� LQ�DQ�DUHD�RI�����NP
�

��ZKLFK�FRXOG�DGYHUVHO\�DIIHFW�

WKH�QHVWLQJ�VXFFHVV�RI�ELUGV��

1HVWLQJ� ZDV� FRQILUPHG� IRU� %ODFN�WKURDWHG� 'LYHU� *DYLD�

DUFWLFD��.LQJ�DQG�6WHOOHU
V�3RO\VWLFWD� VWHOOHUL� HLGHUV��*UH\�

3ORYHU�3OXYLDOLV�VTXDWDUROD���/LWWOH�6WLQW�DQG�/DSODQG�%XQ�

WLQJ�� 6SHFLHV� VHHQ� RQ� H[FXUVLRQV� LQFOXGHG� %HDQ� *RRVH��

*UHDWHU� 6FDXS�� /RQJ�WDLOHG� 'XFN��:LOORZ�*URXVH�� 7XUQ�

VWRQH�� *UH\� DQG� 5HG�QHFNHG� SKDODURSHV�� 5XII�� &XUOHZ�

6DQGSLSHU�� 'XQOLQ�� $UFWLF�� /RQJ�WDLOHG� DQG� 3RPDULQH�

VNXDV��+HUULQJ�DQG�*ODXFRXV�JXOOV��$UFWLF�7HUQ��6KRUHODUN��

6QRZ�%XQWLQJ��

)�*�<DNRYOHY�

����%DEDU\QD�%HONH\H�DQG�QHDUE\�LVODQGV��/HQD�'HOWD��<D�

NXWLD��5XVVLD�������¶1��������¶(��

'XULQJ�VXUYH\V�LQ�WKH�VHFRQG�KDOI�RI�-XO\�D�VLQJOH�WUDFN�RI�

$UFWLF�)R[�ZDV�VHHQ�RQ�DQ�LVODQG�VKRUH��DQG�LQKDELWHG�GHQV�

ZHUH� QRW� IRXQG�� 1XPEHUV� RI� WHUUHVWULDO� �$UFWLF� )R[�� DQG�

DYLDQ� SUHGDWRUV� �$UFWLF� 6NXD� RQO\�� ZHUH� ORZ� EHFDXVH� RI�

ORZ�QXPEHUV�RI�OHPPLQJV�DIWHU�DQ�RXWEUHDN�D�\HDU�EHIRUH��

1HVWLQJ� VXFFHVV�ZDV� KLJK� LQ� FRORQLHV� RI�+HUULQJ� DQG�6D�

ELQH
V�;HPD�VDELQL�JXOOV��+DWFKLQJ�ZDV�DOVR�VXFFHVVIXO� LQ�

$UFWLF�7HUQV��*ODXFRXV�*XOOV��/LWWOH�6WLQW�DQG�*UH\�3ORY�

HUV�� ZKLFK� DUH� DEXQGDQW� WKHUH�� %HKDYLRXU� DOVR� LQGLFDWHG�

WKH�SUHVHQFH�RI�FKLFNV�RI�5LQJHG�3ORYHUV�DQG�7XUQVWRQHV��

<�1�6RIURQRY�

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

������¶(��

6SULQJ�ZDV�DYHUDJH�LQ�WLPLQJ��$FFRUGLQJ�WR�GDWD�IURP�WKH�

�6WROE��ZHDWKHU� VWDWLRQ� DW� WKH�GHOWD� VRXWK��PHDQ�GDLO\� DLU�

WHPSHUDWXUHV� EHFDPH� FRQVLVWHQWO\� SRVLWLYH� DIWHU� �� -XQH��

5DSLG�ZDUPLQJ� IURP����� -XQH� �ZLWK�PHDQ�GDLO\� WHPSHUD�

WXUH�RQ���-XQH������&��UHVXOWHG�LQ�FRPSOHWH�VQRZ�PHOW�RQ�

WKH�SODLQV�E\���-XQH��7LPLQJ�RI� LFH�EUHDN��������-XQH�RQ�

GLIIHUHQW� FKDQQHOV� RI� WKH�GHOWD��ZDV� DYHUDJH�� OLNHZLVH� WKH�

OHYHO� RI�ZDWHU��%\NRYVND\D� FKDQQHO� LQ� LWV�PLGGOH� UHDFKHV�

�VRXWK�HDVWHUQ� SDUW� RI� WKH� GHOWD�� EHFDPH� LFH�IUHH� RQ� ���

-XQH�� DQG� %ROVKD\D� 7URILPRYVND\D� FKDQQHO� LQ� LWV� PRXWK�

�HDVWHUQ�SDUW�RI�GHOWD����RQ����-XQH��$�FRROLQJ�EHWZHHQ����

DQG����-XQH�ZDV�FKDUDFWHUL]HG�E\�QHJDWLYH�PHDQ�GDLO\�DLU�

WHPSHUDWXUHV�� EXW� IDOOLQJ� VQRZ� ZDV� PHOWLQJ� GXULQJ� GD\�

WLPH� DQG� KDG� QR� DGYHUVH� HIIHFW� RQ� ELUG� QHVWLQJ�� 7KH�

ZHDWKHU�ZDV�YHU\�ZDUP�DQG�GU\�IURP����-XQH�WR���$XJXVW��

ZLWK� DYHUDJH� -XO\� DLU� WHPSHUDWXUH� ������&�� $IWHUZDUGV�

$XJXVW�ZDV�FROGHU� WKDQ�XVXDO��ZLWK�VWURQJ�ZLQGV�DQG�IUH�

TXHQW��DOWKRXJK�VKRUW�WHUP��UDLQV�DQG�VQRZ�VSHOOV��

/HPPLQJ� QXPEHUV�ZHUH� ORZ�� DIWHU� WKH� SHDN� LQ� ������ EXW�

ORFDO� SDWFKHV� RI� KLJKHU� GHQVLWLHV� RQ� VRPH� GHOWD� LVODQGV�

ZHUH� FDSDEOH� RI� VXSSRUWLQJ� EUHHGLQJ� E\� LVRODWHG� SDLUV� RI�

3RPDULQH�6NXD��$UFWLF�6NXDV�QHVWHG�DV�ZHOO�LQ�WKHLU�XVXDO�

QXPEHUV��ZKLOH�EUHHGLQJ�RI�/RQJ�WDLOHG�6NXDV��FRPPRQ�DV�

ZDQGHUHUV�� ZDV� QRW� FRQILUPHG�� $UFWLF� )R[HV� ZHUH� UDUHO\�

VHHQ�� DOWKRXJK� WKHLU� WUDFNV� DQG� HYLGHQFH� RI� SUHGDWLRQ� RQ�

FOXWFKHV� ZHUH� IDLUO\� FRPPRQ�� 7KH� ORZHU� WKDQ� H[SHFWHG�

DEXQGDQFH�RI�IR[HV�DIWHU�D�SHDN�OHPPLQJ�\HDU�FRXOG�KDYH�

EHHQ� GXH� WR� WKHLU� G\LQJ� GXULQJ� ZLQWHU�� ZKLFK� ZDV� FRQ�

ILUPHG�E\�ILQGLQJV�RI�FDUFDVVHV�RI�VHYHUDO�DQLPDOV�LQ�ZLQ�

WHU�IXU��,QKDELWHG�GHQV�ZHUH�QRW�GLVFRYHUHG��$GXOW�HUPLQHV�

ZHUH�VHHQ�UHSHDWHGO\��EXW�QHYHU�MXYHQLOHV��6QRZ\�2ZOV�GLG�

QRW�EUHHG��WKH�RQO\�ELUG�VHHQ�GXULQJ�WKH�ZKROH�VHDVRQ�ZDV�

D�IHPDOH�VWD\LQJ�EHWZHHQ����-XQH�DQG���-XO\�RQ�DQ�LVODQG�

ZLWK�D�QHVWLQJ�SDLU�RI�3RPDULQH�6NXDV��5RXJK�OHJJHG�%X]�

]DUGV�ZHUH� FRPPRQ�� EXW� QHVWHG� LQ� VPDOO� QXPEHUV�PRVWO\�

LQ�WKH�VRXWKHUQ�SDUWV�RI�WKH�GHOWD��ZKLOH�QXPEHUV�RI�EUHHG�

LQJ�3HUHJULQH�)DOFRQV�GLG�QRW� FKDQJH� LQ�FRPSDULVRQ�ZLWK�

������)RXU�5DYHQV�&RUYXV�FRUD[�� LQFOXGLQJ�DW� OHDVW��� MX�

YHQLOHV��ZHUH�VHHQ�LQ�WKH�VRXWK�HDVWHUQ�SDUW�RI�WKH�GHOWD�RQ�

WKH�%\NRYVND\D�FKDQQHO�LQ�ODWH�-XO\��

:DWHUIRZO� QHVWLQJ� VXFFHVV� GLIIHUHG� DPRQJ� LVODQGV� GH�

SHQGLQJ� RQ� WKH� SUHVHQFH� RI�$UFWLF� )R[HV��:KHQ� SUHVHQW��

$UFWLF� )R[HV� GHVWUR\HG� ������� RI� QHVWV� RI� %UHQW� *HHVH�

DQG�.LQJ�(LGHUV��DQG�XS�WR��������RI�QHVWV�RI�+HUULQJ�DQG�

*ODXFRXV� JXOOV� LQ�PL[HG� FRORQLHV��2QO\� QHVWV� LQ� WKH� FHQ�

WUDO�� PRVW� GHQVHO\� SRSXODWHG� SDUWV� RI� FRORQLHV� FRXOG� VXU�

YLYH��+DWFKLQJ�RI� WKHVH� VSHFLHV�ZDV� VXFFHVVIXO�RQ� LVODQGV�

ZKLFK�ZHUH� IUHH�RI�$UFWLF�)R[HV��6WHOOHU
V�(LGHUV�DQG�%H�

ZLFN
V�6ZDQV�ZHUH�SUHVHQW�LQ�ORZHU�QXPEHUV�WKDQ�LQ������

������ 0RUH� WKDQ� D� KDOI� RI� WKH� HLGHU� FOXWFKHV� ZHUH� GH�

VWUR\HG� E\� WKH� PLGGOH� RI� LQFXEDWLRQ�� ZKLOH� UHSURGXFWLYH�

VXFFHVV�RI�VZDQV�ZDV�KLJK�� MXGJLQJ�E\� WKH�VL]H�RI�EURRGV�

LQ�WKH�VHFRQG�KDOI�RI�$XJXVW��

3UHGDWLRQ�RI�FOXWFKHV�RI�5RVV
�V�DQG�6DELQH
V�JXOOV�ZDV�QRW�

UHFRUGHG� HYHQ� RQ� LVODQGV� ZLWK� IR[HV�� ,Q� ODWH� -XQH�HDUO\�

-XO\�IORFNV�RI�5XIIV��3HFWRUDO�6DQGSLSHUV��/LWWOH�DQG�7HP�

PLQFN
V� VWLQWV� ZHUH� VHHQ�� 3UHVXPDEO\�� WKHVH� FRPSULVHG�

IDLOHG�EUHHGHUV��7KH�SURSRUWLRQ�RI�PDOHV�LQ�IORFNV�RI�*UH\�

3KDODURSHV�ZDV�KLJKHU�WKDQ�LQ�IDYRXUDEOH�\HDUV��DFFRUGLQJ�

WR�YLVXDO�HYDOXDWLRQ��1HVWV��EURRGV�RU�MXYHQLOHV�ZHUH�VHHQ�

LQ� *UH\� 3KDODURSHV�� 5LQJHG�� *UH\� DQG� 3DFLILF� *ROGHQ�

SORYHUV�� 7XUQVWRQHV�� 5XIIV�� &XUOHZ� 6DQGSLSHUV�� 'XQOLQV��

/LWWOH� DQG� 7HPPLQFN
V� VWLQWV�� )ORFNV� RI� ������ 6SRWWHG�

5HGVKDQNV�ZHUH�VHHQ�RQ����$XJXVW�RQ�VKDOORZ�FKDQQHOV�LQ�

WKH� HDVWHUQ� SDUW� RI� WKH� GHOWD�� DOWKRXJK� WKH\� KDG� QRW� EUHG�

WKHUH��)HHGLQJ�IORFNV�RI��������%UHQW�*HHVH�ZHUH�VHHQ�LQ�

WKH�ORZHU�UHDFKHV�RI�WKH�%ROVKD\D�7URILPRYVND\D�FKDQQHO�

DW�WKH�HDVW�RI�GHOWD��EXW�WKH�SURSRUWLRQ�RI�MXYHQLOHV�LQ�WKHVH�

IORFNV�ZDV�QRW�GHWHUPLQHG��$W�WKH�VDPH�VLWH��SUH�PLJUDWLRQ�

DJJUHJDWLRQV�RI�XS�WR������3LQWDLO�ZHUH�UHFRUGHG��3LQWDLOV�

GHSDUWHG�RQ�������$XJXVW�LQ�IORFNV�RI���������ELUGV��

*HQHUDOO\�� UHSURGXFWLYH�VXFFHVV�RI�ELUGV�FDQ�EH�HYDOXDWHG�

DV�PRGHUDWH��

9�,�3R]GQ\DNRY�

����0RORGR�5LYHU��<DNXWLD��5XVVLD�������¶1��������¶(��

6SULQJ� ZDV� HDUO\�� DQG� SKHQRORJLFDO� HYHQWV� RFFXUUHG� ����

ZHHNV�HDUOLHU�WKDQ�QRUPDO��,FH�KDG�PHOWHG�RQ�ZDWHU�ERGLHV�

LQ� WKH� IORRGSODLQ�E\� WKH� VWDUW�RI�REVHUYDWLRQV�RQ���� -XQH��

EXW�QRW�RQ�ODUJH�ZDWHUVKHG�ODNHV��0DVV�EORVVRP�RI�IRUEV�LQ�

WKH� ULYHU� IORRGSODLQ� DQG� RQ� VRXWK�IDFLQJ� VORSHV� VWDUWHG� LQ�

PLG�-XQH��)ORZHULQJ�RI�3XOVDWLOOD� IODYHVFHQV�ZDV�RYHU�E\�

WKDW� WLPH��DQG�VHHGV�VWDUWHG� WR�GURS�HQ�PDVVH� LQ�SODQWV�RI�

WKH�6ROLFDHDH�IDPLO\��6XPPHU�ZDV�XQXVXDOO\�ZDUP��ZLWK�D�

SURORQJHG� SHULRG� ZKHQ� DLU� WHPSHUDWXUHV� UHDFKHG� ����

���&��
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1XPEHUV� RI�PLFURWLQH� URGHQWV�ZHUH�KLJK�� ,Q� WKH� ILUVW�KDOI�

RI�-XO\��WKH�DEXQGDQFH�RI�0LGGHQGRUI
V�DQG�0LFURWXV�PLG�

GHQGRUIIL�7XQGUD�0��RHFRQRPXV�YROHV�ZDV����DQLPDO�SHU�

���� FRQH�QLJKWV�� ZKLOH� WKH� DEXQGDQFH� RI� *UH\�VLGHG� DQG�

5XGG\� YROHV� DQG� :RRG� /HPPLQJ� 0\RSXV� VFKLVWLFRORU�

ZDV� ���� SHU� ���� WUDS�QLJKWV�� ,Q� WKH� VHFRQG� KDOI� RI� WKH�

VXPPHU� WKHLU� QXPEHUV� LQFUHDVHG� WR� ����� DQG�����SHU� ����

WUDS�QLJKWV��UHVSHFWLYHO\��1XPEHUV�RI�KDUHV�ZHUH�PRGHUDWH��

ZKLOH� 1RUWKHUQ� 3LNDV� 2FKRWRQD� K\SHUERUHD� ZHUH� YHU\�

UDUH��

5RXJK�OHJJHG�%X]]DUGV�QHVWHG�LQ�ODUJH�QXPEHUV��DQG�WKHLU�

LQKDELWHG�QHVWV�RQ�ULYHU�EDQN�FOLIIV�ZHUH�VSDFHG�DW�����NP��

2WKHU�VSHFLHV�RI�ELUGV�RI�SUH\�DQG�RZOV�ZHUH�QRW�VHHQ��

%LUG� UHSURGXFWLRQ� ZDV� HDUO\�� 0DQ\� EURRGV� RI� :LOORZ�

*URXVH�DSSHDUHG�LQ�LQ�WKH�ODVW���GD\V�RI�-XQH��)OHGJHG�MX�

YHQLOHV� RI� ,QGLDQ� 7UHH� 3LSLW�$QWKXV� KRGJVRQL� DQG�'XVN\�

7UXVK�7XUGXV�HXQRPXV�ZHUH�VHHQ�RQ����-XQH������GD\�ROG�

FKLFNV� RI� &RPPRQ�*XOO� RQ� �� -XO\�� KDWFKLQJ� LQ� D� QHVW� RI�

&RPPRQ� 7HUQ� 6WHUQD� KLUXQGR� RQ� �� -XO\�� LQGHSHQGHQWO\�

IHHGLQJ�MXYHQLOHV�RI�<HOORZ�DQG�3LHG�ZDJWDLOV�RQ����-XO\��

DQG� D� EURRG�RI�5DYHQ�RQ����-XO\��+RXVH�0DUWLQ�'HOLFRQ�

XUELFD�MXYHQLOHV�OHIW�QHVWV�LQ�ODWH�-XO\��

=�=�%RULVRY�

����'MXNDJLUVNRH�/DNH���.\WDO\N��5HVHUYH��,QGLJLUND�

5LYHU�EDVLQ��5XVVLD�������¶1��������¶(��

,FH� EURNH�RQ� WKH� ,QGLJLUND�5LYHU� QHDU�&KRNXUGDNK�RQ����

0D\��WKLQ�VQRZ�FRYHU�UHGXFHG�WR�����RQ���-XQH�DQG�KDG�

JRQH�FRPSOHWHO\� IURP�OHYHO�DUHDV�RQ����-XQH��6SULQJ�ZDV�

HDUO\��EXW�YHU\�IHZ�ELUGV�RFFXUUHG�IURP���WR���-XQH��ZKHQ�

FROG�ZHDWKHU�UHWXUQHG��ZLWK�VWURQJ�QRUWKHUO\�ZLQG�DQG�WKH�

ODVW� VQRZVWRUP��0LJUDWLRQ� RI�ZDGHUV� DQG� HLGHUV� UHVXPHG�

RQ� �� -XQH�� 6XPPHU� ZDV� YHU\� ZDUP� DQG� GU\�� FRQGLWLRQV�

VLPLODU�WR�WKRVH�QRWHG�LQ�������DFFRUGLQJ�WR�UHSRUWV�RI�OR�

FDO�SHRSOH��,Q�ODWH�-XQH�DLU�WHPSHUDWXUHV�UHDFKHG�����&�LQ�

WKH�VKDGH��DQG�PDVV�HPHUJHQFH�RI�LQVHFWV�WRRN�SODFH��*HQ�

HUDOO\��ZHDWKHU�FRQGLWLRQV�ZHUH�IDYRXUDEOH�IRU�ELUGV��

%RWK�OHPPLQJV�DQG�YROHV�ZHUH�FRPPRQ��EXW�ORZHU�WKDQ�LQ�

����� ZKHQ� WKH\� KDG� EHHQ� YHU\� DEXQGDQW�� $UFWLF� )R[HV�

ZHUH�DOVR�FRPPRQ�DQG�EUHG��6KRUW�HDUHG�2ZOV�ZHUH�VHHQ�

LQ� VPDOO� QXPEHUV� ZLWKRXW� VLJQV� RI� EUHHGLQJ�� ZKLOH� QR�

6QRZ\� 2ZOV� ZHUH� UHFRUGHG�� $OO� WKUHH� VSHFLHV� RI� 6NXDV�

ZHUH�FRPPRQ�DQG�EUHG�VXFFHVVIXOO\��

$OWKRXJK�RQO\�D�VPDOO�DPRXQW�RI�VQRZ�DFFXPXODWHG�LQ�WKH�

ZLQWHU�� WKH� VWUHQJWK� DQG� GLUHFWLRQ� RI� ZLQG� LQ� VSULQJ� ZDV�

GLIIHUHQW� IURP� WKRVH� LQ� RWKHU� \HDUV�� $FFRUGLQJO\�� QHVWLQJ�

KDELWDWV� RI� VRPH� VSHFLHV� ZHUH� VWLOO� XQGHU� WKLFN� FRYHU� RI�

VQRZ�E\� WKH�VWDUW�RI�EUHHGLQJ��ZKLFK�PDGH� WKHP�PRYH� WR�

RWKHU�VLWHV��7KXV��WKH�HDVWHUQ�VORSHV�RI�KLOOV�DQG�ODNH�EDQNV�

ZHUH� ILOOHG� ZLWK� VQRZ�� DQG� WZR� QHVWV� RI� 5RXJK�OHJJHG�

%X]]DUGV�ZHUH�IRXQG�LQ�XQXVXDO�SODFHV�LQ�DQ�RSHQ�SRO\JR�

QDO�PDUVK��RQH�RQ�WKH�VPDOO�KLOORFN�����P�KLJK��DQRWKHU�RQ�

WKH�SDWFK�RI�GZDUI�ELUFK����P�DZD\�IURP�D�ODVW�\HDU¶V�QHVW�

RI� 6DQGKLOO� &UDQH� *UXV� FDQDGHQVLV�� 3HUHJULQH� )DOFRQV�

QHVWHG�����NP�IURP�WKH�SUHYLRXV�\HDU¶V�QHVW�VLWH��7ZR�SDLUV�

RI�6LEHULDQ�&UDQHV�*UXV�OHXFRJHUDQXV�PDGH�WKHLU�QHVWV�RQ�

WKH� HDVWHUQPRVW� SRUWLRQV� RI� WKHLU� WHUULWRULHV��ZKHUH� VQRZ�

IUHH� SDWFKHV� ZHUH� DYDLODEOH� RQ� GRZQZLQG� VORSHV�� 2SHQ�

ZDWHU�EHFDPH�DEXQGDQW�DIWHU�TXLFN�ZDUPLQJ�RQ�����-XQH��

0DQ\�PLJUDQW�6WHOOHU
V�(LGHUV�LQ�IORFNV�RI�������ELUGV�XVHG�

WKLV�ZDWHU� IRU�D�ZHHN¶V�VWRSRYHU��EXW�GLG�QRW�VWD\�WR�QHVW��

,Q� FRPSDULVRQ�ZLWK� SUHYLRXV� \HDUV��*UH\� 3KDODURSHV� DQG�

5XIIV� ZHUH� SUHVHQW� LQ� KLJKHU� QXPEHUV�� 5XIIV� HVWDEOLVKHG�

QHZ�OHNV��DQG�QXPEHUV�RI�GLVSOD\LQJ�PDOHV�UHDFKHG�������

ELUGV�DW�D�OHN��

%LUG� UHSURGXFWLRQ� ZDV� VXFFHVVIXO�� DQG� FKLFNV� RI� YDULRXV�

ZDGHU�VSHFLHV�VWDUWHG�WR�KDWFK�DOPRVW�VLPXOWDQHRXVO\��H�J��

RQ���-XO\�LQ�5XII�DQG�6SRWWHG�5HGVKDQN��RQ���-XO\�LQ�*UH\�

3ORYHU�� +DWFKLQJ� LQ� RWKHU� VSHFLHV� VWDUWHG� RQ� �� -XO\� LQ�

5RVV
V� *XOO�� RQ� �� -XO\� LQ� 3HUHJULQH� )DOFRQ�� RQ� �� -XO\� LQ�

/RQJ�WDLOHG� 6NXD� DQG� RQ� ��� -XQH� LQ� 6LEHULDQ�&UDQH��$O�

WKRXJK� URGHQWV�ZHUH� QRW� QXPHURXV�� SUHGDWLRQ�RI� FOXWFKHV�

E\�$UFWLF�)R[HV�DQG�ODUJH�JXOOV�ZDV�QRW�UHFRUGHG��

6�0�6OHSWVRY��1�1�(JRURY�

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

,W�ZDV�ZDUP�DQG�GU\�VXPPHU��EXW�HQGHG�ZLWK�SDVVDJH�RI�D�

F\FORQH� IURP� ������ $XJXVW�� ZKLFK� ZDV� DFFRPSDQLHG� E\�

VQRZIDOO�ZKLFK�VHWWOHG�IRU�����GD\V��7KLV�ZHDWKHU�DQRPDO\�

FRXOG� DIIHFW� ELUGV� FRQFHQWUDWLQJ� LQ� WKH�PRXWK�RI� WKH�%RO�

VKD\D� .XURSDWRFK\D� 5LYHU� EHIRUH� GHSDUWXUH� VRXWKZDUGV��

/HPPLQJV�� YROHV� DQG�$UFWLF� )R[HV� ZHUH� FRPPRQ�� JHHVH�

ZHUH� DEXQGDQW�� EXW� QR� :LOORZ� *URXVH� ZHUH� UHFRUGHG��

2ZOV�DQG�VNXDV�ZHUH�UDUH��

6�9�*XELQ�

����<DNXWVNRH�/DNH��<DNXWLD��5XVVLD�������¶1��������¶(��

$�KRW�DQG�GU\�VXPPHU�HQGHG�ZLWK�F\FORQHV�ZLWK�UDLQ�DQG�

VQRZ�IURP����$XJXVW��

/HPPLQJV�� YROHV�� 5RXJK�OHJJHG� %X]]DUGV� DQG� $UFWLF�

)R[HV�ZHUH�FRPPRQ��EUHHGLQJ�RI�WKH�ODWWHU�ZDV�FRQILUPHG��

6NXDV� ZHUH� DEXQGDQW�� 'LYHUV� ZHUH� OHVV� FRPPRQ� WKDQ� LQ�

RWKHU�\HDUV��

6�9�*XELQ�

����(YVHLND�5LYHU�YDOOH\��WULEXWDU\�RI�WKH�.RO\PD�5LYHU��

<DNXWLD��5XVVLD�������¶1��������¶(��

6QRZ�PHOWHG�RQ�DERXW����-XQH��6XPPHU�ZDV�ZDUP��LQ�SDU�

WLFXODU� GXULQJ� LWV� ILUVW�KDOI��)RUHVW� ILUHV�KDSSHQHG� LQ� -XO\�

$XJXVW��

1HLWKHU� OHPPLQJV�QRU�$UFWLF�)R[HV�ZHUH� UHFRUGHG�LQ�PLG�

-XO\�� +RZHYHU�� YROHV� ZHUH� FRPPRQ�� 7KUHH� EURRGV� RI�

:KLPEUHOV� DQG� WZR� EURRGV� RI� :LOORZ� *URXVH� ZHUH� UH�

FRUGHG�SHU����NP�RI�D�WULS�RQ����-XO\��

6�9�*XELQ�

����$NKPHOR�ODNH�YLFLQLW\��.RO\PD�ORZODQG��5XVVLD�

������¶1��������
(��

6SULQJ� ZDV� YHU\� HDUO\� ZLWK� VQRZ� PHOWHG� E\� WKH� HQG� RI�

$SULO� DQG� LFH� EURNH� RQ� WKH� ULYHUV� LQ� ODWH� 0D\�� &OHDU�

ZHDWKHU�DQG�UDLQV�DOWHUQDWHG�LQ�-XQH��ZKLOH�-XO\�ZDV�ZDUP�

DQG� GU\�� $XJXVW� ZDV� UDWKHU� ZDUP� ZLWK� UDLQV�� 6HSWHPEHU�

ZDV� FROG��$XWXPQ�ZDV� HDUO\�� DQG� SDWFK\� VQRZ� FRYHU� HV�

WDEOLVKHG�RQ����6HSWHPEHU��6PDOO�ULYHUV�DQG�ODNHV�IUR]H�LQ�

WKH�ODVW�WKLUG�RI�6HSWHPEHU��DQG�WKH�.RO\PD�5LYHU�IUR]H�RQ�

��2FWREHU��
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/HPPLQJ�ZHUH� DEXQGDQW� LQ� WKH� DUHD�� ZKLOH� YROHV��$UFWLF�

)R[HV��2ZOV�DQG�:LOORZ�*URXVH�ZHUH�FRPPRQ��2ZOV�EUHG�

DQG�VXFFHVVIXOO\�KDWFKHG�FKLFNV��

'�*�)HGRURY�'DY\GRY�

����&KHUVNL\�VHWWOHPHQW��<DNXWLD��5XVVLD�������
1��

������
(��

7KH� VXPPHU�ZDV� KRW� DQG� GU\��5DLQV�ZHUH�REVHUYHG� DIWHU�

���-XQH��

1XPEHUV�RI�:LOORZ�*URXVH�LQFUHDVHG�UDSLGO\�DIWHU�VHYHUDO�

\HDUV� RI� ORZ� DEXQGDQFH� FDXVHG� E\� KLJK� IORRGZDWHUV� LQ�

������1XPEHUV� RI� JHHVH� LQ� WKH�.RO\PD�5LYHU� IORRGSODLQ�

GHFUHDVHG�� ,QWHQVLYH� ILVKLQJ�E\� ORFDO� SHRSOH� LQ� WKH� VHWWOH�

PHQW�YLFLQLW\�DWWUDFWV�JXOOV�WR�WKH�DUHD��&XUUHQW�GLIILFXOWLHV�

ZLWK�ERDWV�DQG�IXHO�VXSSO\�UHVXOWHG�LQ�UHGXFHG�GLVWXUEDQFH�

HOVHZKHUH��1R�PLFURWLQH�URGHQWV�RU�IR[HV�ZHUH�UHFRUGHG��

6�9�*XELQ�

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

������
1��������
:��

:LQWHU�����������ZDV�ZLQG\�DQG�OLWWOH�VQRZ�KDG�DFFXPX�

ODWHG� E\� WKH� HQG� RI�0D\�� ������ FP� RQ� IODW� DUHDV�� ZKLFK�

PDGH�WKH�WRSRJUDSK\�HDVLO\�UHFRJQL]DEOH��6QRZ�FRYHU�ZDV�

VWLOO������DOPRVW�HYHU\ZKHUH�E\�WKH�HQG�RI�WKH�WKLUG�ZHHN�

RI�0D\��ZKLOH� DLU� WHPSHUDWXUHV� UDQJHG� IURP�±������&�DW�

QLJKW� WR�±����&�E\�GD\�� ,Q� WKH� ODVW�ZHHN�RI�0D\�DLU� WHP�

SHUDWXUHV� LQFUHDVHG� ��� GHJUHHV� LQ� WZR� GD\V�� DQG� VQRZ�

PHOWHG� UDSLGO\�� 8QXVXDOO\� ZDUP� ZHDWKHU� LQ� ODWH� 0D\� ±�

HDUO\� -XQH� UHVXOWHG� LQ� UDSLG� VQRZ�PHOW�RQ� WKH�PDLQ�6QRZ�

*RRVH� $QVHU� FDHUXOHVFHQV� FRORQ\�� EHIRUH� WKH� JHHVH� KDG�

DUULYHG��

7KH� UDSLG� LQFUHDVH� LQ� WHPSHUDWXUH� DQG� WKH� DVVRFLDWHG�

VQRZ�PHOW� FDXVHG� LQFUHDVHG� VXUIDFH�DFWLYLW\�RI� OHPPLQJV��

+LJK� QXPEHUV� RI� OHPPLQJ� YHQWLODWLRQ� KROHV� LQ� WKH� VQRZ�

����� SHU� ��� NP�� DQG� WKH� KLJK� DEXQGDQFH� RI� 3RPDULQH�

6NXDV� FUHDWHG� DQ� LPSUHVVLRQ� RI� YHU\� KLJK� URGHQW� DEXQ�

GDQFH��+RZHYHU��OHPPLQJ�QXPEHUV�LQ�WKH�DUHD�RI�WKH�PDLQ�

JRRVH� FRORQ\� ZHUH� YLVXDOO\� HYDOXDWHG� DV� PRGHUDWH� DIWHU�

VQRZ�PHOW��/HPPLQJV�LQKDELWHG�QRUWKHUQ��7XQGUD�RI�$FD�

GHPLD�� DQG�ZHVWHUQ� �*XVLQD\D� 5LYHU� YDOOH\�� SDUWV� RI� WKH�

LVODQG� LQ� ORZ� QXPEHUV�� DQG� VRPH� DUHDV� LQ� FHQWUDO� DQG�

VRXWKHUQ�SDUWV�LQ�KLJK�QXPEHUV��

7KH� DUULYDO� DQG� VWDUW� RI� EUHHGLQJ� E\� JHHVH� ZHUH� GHOD\HG�

RQH�ZHHN�FRPSDUHG�ZLWK�WKH�SURJUHVVLRQ�RI�VSULQJ�ZHDWKHU�

HYHQWV��(JJ�OD\LQJ�LQ�WKH�PDLQ�FRORQ\�VWDUWHG�ZKHQ�WKH�DLU�

WHPSHUDWXUH�UHDFKHG�������&��ZKLOH�PDVV�DUULYDO�RI�JHHVH�

WR� WKH� FRORQ\� �QRUPDOO\� WDNHV� SODFH�RQ� WKH�GDWH� RI� VWDEOH�

ULVLQJ�RI�DLU�WHPSHUDWXUHV�DERYH�IUHH]LQJ��DQG�PDVV�QHVWLQJ�

RFFXUUHG� DW� PD[LPXP� WHPSHUDWXUHV� RI� ������&�� 6XFK� D�

VLWXDWLRQ� KDV� QHYHU� EHIRUH� EHHQ� UHFRUGHG� RQ�:UDQJHO� ,V�

ODQG�LQ�WKH�ODVW����\HDUV��

5HODWLYHO\�KLJK� OHPPLQJ�QXPEHUV�LQ�VRPH�DUHDV�IDYRXUHG�

QHVWLQJ�RI�6QRZ\�2ZOV��DQG�UHODWHG�WR�WKH�ODWHU�H[SDQVLRQ�

RI�6QRZ�*RRVH�QHVWLQJ�UDQJH��$SSUR[LPDWHO\�������JHHVH�

SDLUV� QHVWHG�RXWVLGH� WKH�PDLQ� FRORQ\� LQ� ������SULQFLSDOO\�

VWLPXODWHG�E\�RZOV�FRQFHQWUDWLQJ�LQ�WUDGLWLRQDO�DUHDV�LQ�WKH�

XSSHU�UHDFKHV�RI�WKH�1HL]YHVWQD\D�5LYHU�DQG�YDOOH\�RI�WKH�

0DPRQWRYD\D�5LYHU�LQ�LWV�PLGGOH�UHDFKHV��

$URXQG� ������� QHVWV� ZHUH� LQLWLDWHG� LQ� WKH� 7XQGURYD\D�

5LYHU� FRORQ\�� 'HVSLWH� SDUWLFLSDWLRQ� LQ� UHSURGXFWLRQ� E\�

\RXQJ� ELUGV� RI� ���� \HDUV� ROG�� FXFNROGU\� DQG� HJJ�OD\LQJ�

RXWVLGH�QHVWV�ZDV�DOPRVW�QHYHU�REVHUYHG��GXH�WR�WKHUH�EH�

LQJ�SOHQW\�RI�VSDFH�VXLWDEOH�IRU�QHVWLQJ��$�VXEVWDQWLDO�IUDF�

WLRQ�RI�\RXQJ�ELUGV�DPRQJ�EUHHGHUV�DQG�WKH�GLIILFXOW�VSULQJ�

PLJUDWLRQ�ZHUH�� SUREDEO\�� UHVSRQVLEOH� IRU� VRPH� LQVLJQLIL�

FDQW�GHFUHDVH�LQ�PHDQ�FOXWFK�VL]H��

:HDWKHU�FRQGLWLRQV�ZHUH�IDYRXUDEOH�GXULQJ�WKH�ILUVW�KDOI�RI�

LQFXEDWLRQ��EXW�RQH�ZHHN�EHIRUH�KDWFKLQJ�WKH�DLU�WHPSHUD�

WXUHV� GURSSHG� DQG� QLJKW� IURVWV� ZHUH� UHFRUGHG�� +DWFKLQJ�

DQG� GHSDUWLQJ� RI� EURRGV� IURP� WKH� FRORQ\� FRLQFLGHG�ZLWK�

WKH�SHULRG�RI�PD[LPXP�VXPPHU�WHPSHUDWXUHV�DQG�YHU\�GU\�

ZHDWKHU��$SSUR[LPDWHO\�����RI�EURRGV�OHIW�WKH�FRORQ\�DQG�

KHDGHG� QRUWK�� WR� WKH� 7XQGUD� RI�$FDGHP\� DORQJ� WKH�7XQ�

GURYD\D�5LYHU�LQ�YHU\�GU\�FRQGLWLRQV��ZKHQ�ULYHUV�EHFDPH�

VKDOORZ�DQG�PDQ\�VWUHDPV�GULHG�RXW��

)LYH�SDLUV�RI�$UFWLF�)R[HV�EUHG�LQ�WKH�PDLQ�FRORQ\�DQG�LWV�

YLFLQLW\��EXW�WKH�OHYHO�RI�WKHLU�SUHGDWRU\�DFWLYLW\�LQ�WKH�FRO�

RQ\�DQG�LPSDFW�RQ�JHHVH�ZDV�ORZ��DQG�RQ�VRPH�GD\V�QRQH�

ZRXOG� DSSHDU� GXULQJ�����KRXUV� RI� REVHUYDWLRQV��'HDWK�RI�

DGXOW�ELUGV�IURP�GLVHDVHV�ZDV�UHFRUGHG�RQ�WKH�FRORQ\��DQG�

PDQ\� ERGLHV� UHPDLQHG� LQWDFW� IRU� D� ORQJ� WLPH��ZKLFK� DOVR�

LQGLFDWHG�D�ORZ�OHYHO�RI�SUHGDWRUV
�DFWLYLWLHV��%URRG�UHDULQJ�

LQ� JHHVH� ZDV� IDYRXUDEOH�� QHLWKHU� SUHGDWRUV�� QRU� ZHDWKHU�

DIIHFWHG� WKHP�DGYHUVHO\��*HHVH�GHSDUWXUH� IURP� WKH� LVODQG�

ZDV�HDUO\��IROORZLQJ�HDUO\�FROG�ZHDWKHU�ZKLFK�PDUNHG�WKH�

HQG�RI�WKH�VXPPHU��

9�9�%DUDQ\XN��<�6�3RGREHGRYD�

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

5XVVLD�������
1��������
:��

6SULQJ�ZDV�DYHUDJH� LQ� WLPLQJ�ZLWK�D�YHU\� UDSLG� WUDQVLWLRQ�

LQ�ODWH�0D\�IURP�D�FROG�SHULRG��±�����&��WR�D�ZDUP�SHULRG�

�������&���7KH� VQRZ�PHOWHG� LQ����GD\V��ZLWK�����FRYHU�

E\���-XQH�DQG�FRPSOHWHO\�FOHDUHG�E\���-XQH��E\�WKH�VWDUW�RI�

WKH�EUHHGLQJ�VHDVRQ�IRU�PRVW�ELUG�VSHFLHV��5LYHUV�VWDUWHG�WR�

IORZ� RQ� �� -XQH�� ([WUHPH� ZHDWKHU� HYHQWV� ZHUH� QRW� UH�

FRUGHG�� )UHH]LQJ� DLU� WHPSHUDWXUHV� DW� QLJKW� ZHUH� PRUH�

FRPPRQ�WKDQ�XVXDO�GXULQJ�WKLV�VXPPHU��ZKLFK�DIIHFWHG�WKH�

DEXQGDQFH� DQG� DFWLYLW\� RI� LQVHFWV��:HW� DQG� FROG�ZHDWKHU�

GRPLQDWHG�WKH�ILUVW����GD\V�LQ�$XJXVW��

7KH� DQWLFLSDWHG�SHDN�RI� OHPPLQJ�QXPEHUV� GLG�QRW� RFFXU��

DQG� WKHLU� DEXQGDQFH� ZDV� PRGHUDWH�� 5RGHQW� GLVWULEXWLRQ�

ZDV� SDWFK\��ZLWK� DUHDV� RI� KLJK� DQG� ORZ�GHQVLW\��6LEHULDQ�

/HPPLQJV� GRPLQDWHG� WKH�QXPEHUV� RI� URGHQWV��(LJKW� YHQ�

WLODWLRQ�KROHV�SHU���NP��DW���NP�WUDQVHFW��ZHUH�UHFRUGHG�DW�

WKH�VWDUW�RI�VQRZ�PHOW������WHQV�RI�DQLPDOV�FRXOG�EH�VHHQ�DW�

D� WLPH�GXULQJ� LQWHQVLYH�PHOWLQJ��DQG�WKH�GHQVLW\�RI�ZLQWHU�

QHVWV�ZDV�FORVH�WR�WKH�DYHUDJH����SHU���NP��DW����NP�WUDQ�

VHFW��� 0HDQ� QXPEHUV� RI� OHPPLQJV� LQ� D� 6QRZ\� 2ZO� QHVW�

ZDV� ����� SHU� RQH� YLVLW� �Q ����� $FFRUGLQJ� WR� WKHVH� GDWD�

OHPPLQJ�QXPEHUV�GLG�QRW�GLIIHU�PDUNHGO\�IURP�WKH�SUHYL�

RXV�VXPPHU�VHDVRQ��+LJK�QXPEHUV�DQG�GHQVLWLHV�RI�\RXQJ�

6LEHULDQ�/HPPLQJV�ZHUH�REVHUYHG�LQ�8VKDNRYVNRH�VHWWOH�

PHQW�������
1��������
:��LQ�ODWH�$XJXVW��

$UFWLF�)R[�QXPEHUV�ZHUH�PRGHUDWH��DQG�VRPH�\RXQJ�QRQ�

EUHHGLQJ�DQLPDOV�ZHUH�KROGLQJ� WHUULWRULHV��$PRQJ����VXU�

YH\HG� GHQV� ������ KDG� \RXQJ�� )R[� GHQVLW\� ZDV� �����

SDLU�NP
�

� LQ�WKH�SHUPDQHQW�VWXG\�SORW�RI����NP
�

��DQG�����
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RI�SDLUV� EUHG��0HDQ� OLWWHU� VL]H�ZDV������ �Q ��� LQ�$XJXVW��

ZKLFK�GLG�QRW�GLIIHU�VLJQLILFDQWO\� IURP�WKH�YDOXH� LQ�������

)R[�QXPEHUV�ZHUH�EHORZ�DYHUDJH�RQ�WKH�QRUWKHUQ�SODLQ�RI�

WKH�LVODQG��WKH�SULQFLSDO�PRXOWLQJ�DUHD�RI�6QRZ�*HHVH��

6QRZ\� 2ZO� QXPEHUV� ZHUH� PRGHUDWH�� DQG� GHQVLW\� RQ� WKH�

VWXG\� SORW� HTXDOOHG� ����� QHVW�NP
�

� �LQ� WRWDO� ��� QHVWV�ZHUH�

IRXQG�RQ�WKH�LVODQG���7KH�DYHUDJH�VL]H�RI�EURRG�DW�IOHGJLQJ�

ZDV�������Q ���� UDQJH�������%UHHGLQJ�VXFFHVV�RQ�WKH�SORW�

ZDV�VOLJKWO\�KLJKHU�WKDQ�LQ�������

/RQJ�WDLOHG�6NXDV�DQG�&RPPRQ�(LGHUV�VWDUWHG�HJJ�OD\LQJ�

���GD\V�HDUOLHU�WKDQ�XVXDO��'HQVLW\�RI�WKH�IRUPHU�ZDV������

QHVW�NP
�

� �Q �����5HSURGXFWLRQ�ZDV� VXFFHVVIXO� LQ� ����RI�

SDLUV� RQO\�� ZKLFK� LV� XQXVXDOO\� ORZ�� $ERXW� ��� 3RPDULQH�

6NXDV� VWD\HG� LQ� SDLUV� LQ� WKH�SORW� LQ� WKH� ILUVW�KDOI�RI� -XQH��

EXW� WKHQ� WKH\� OHIW�� KDYH� DEDQGRQHG� EUHHGLQJ�� 3RPDULQH�

6NXDV�ZHUH�DOPRVW�QHYHU�VHHQ�LQODQG�LQ�-XO\�DQG�$XJXVW��

3UHGDWLRQ�SUHVVXUH�RQ�ELUGV�ZDV�PRGHUDWH�RU� HYHQ� ORZHU��

/HPPLQJV�FRPSULVHG�����RI�WKH�GLHW�RI�6QRZ\�2ZOV��DQG�

ELUGV� IRUPHG� WKH� UHVW������Q �����ZKLFK�LV� ORZHU�WKDQ�LQ�

������ 5HPDLQV� RI� WKH� IROORZLQJ� ELUGV�ZHUH� IRXQG� LQ� RZO�

QHVWV��ZDGHU�FKLFNV�������SDVVHULQH�FKLFNV�������&RPPRQ�

(LGHU� DGXOWV� DQG� FKLFNV� ������ /RQJ�WDLOHG� 6NXD� FKLFNV�

������

1HVWLQJ� RI� 6QRZ� *HHVH� LQ� VPDOO� FRORQLHV� QHDU� QHVWV� RI�

6QRZ\� 2ZOV� ZDV� VXFFHVVIXO�� ,Q� PRXQWDLQ� DUHDV� JHHVH�

QHVWHG�QHDU�����RI�6QRZ\�2ZO�QHVWV��Q �����ZLWK�WKH�H[�

FHSWLRQ�RI�WKH�&HQWUDOQ\H�0RXQWDLQV�ZKHUH�EUHHGLQJ�JHHVH�

ZHUH�QRW�IRXQG��0HDQ�FOXWFK�VL]H�RI�6QRZ�*HHVH�LQ�VPDOO�

FRORQLHV� ZDV� ����� �Q ������ 'HVHUWHG� HJJV� ZHUH� DOPRVW�

QHYHU� IRXQG�� DQG� QHVW� SUHGDWLRQ� RQ� WKH� VWXG\� SORW� ZDV�

DERXW������Q ������0HDQ�EURRG�VL]H�RI�6QRZ\�*HHVH�ZDV�

����� DIWHU� KDWFKLQJ� �Q ����� DQG� ����� DIWHU� IOHGJLQJ�

�Q �����&RPPRQ�(LGHUV� GLG� QRW� IRUP� ODUJH� FRORQLHV�� EXW�

SUHGDWLRQ� ZDV� ORZ� ����� DQG� PHDQ� FOXWFK� VL]H� ZDV� �����

�Q ����� 2QO\� �� QHVWV� RI� %UHQW� *HHVH� ZHUH� IRXQG�� DQG� D�

VLQJOH� &DQDGD� *RRVH� %UDQWD� FDQDGHQVLV� ZDV� VHHQ� LQ� D�

VPDOO�FRORQ\��:DGHU�EURRGV�ZHUH�VHHQ�UHJXODUO\�RQ�H[FXU�

VLRQV� LQ� $XJXVW�� *HQHUDOO\�� EUHHGLQJ� FRQGLWLRQV�ZHUH� ID�

YRXUDEOH�IRU�ELUGV��

,�(�0HQ\XVKLQD�

����9HOLND\D�5LYHU�ORZHU�DQG�PLGGOH�UHDFKHV��&KXNRWND��

5XVVLD�������
������
1��������
�������
(��

7KH�ZLQWHU�ZDV�ZDUP�ZLWK�D� ODUJH�DPRXQW�RI�VQRZ�DFFX�

PXODWHG�� 3URQRXQFHG� ZDUPLQJ� IROORZHG� E\� LFLQJ� RQ� ���

'HFHPEHU� ����� UHVXOWHG� LQ� PDVV� GHDWKV� RI� ERWK�:LOORZ�

*URXVH�DQG�5RFN�3WDUPLJDQV��6QRZ�PHOW�ZDV�GHOD\HG�����

GD\V�FRPSDUHG�ZLWK�DYHUDJH�\HDUV��,FH�VWDUWHG�WR�EUHDN�RQ�

WKH�9HOLND\D�5LYHU�����NP�IURP�WKH�PRXWK�RQ����0D\�DQG�

RQ�HDVWHUQ� WULEXWDULHV� LQ� WKH� ORZHU� UHDFKHV�DIWHU����� -XQH��

)ORRG� OHYHO� ZDV� LQVLJQLILFDQWO\� KLJKHU� WKDQ� DYHUDJH�� EXW�

UHPDLQHG� KLJK� XQWLO� ������ -XQH�� ZKLFK� WRJHWKHU� ZLWK� WKH�

ODWH� DSSHDUDQFH�RI� VQRZ�IUHH�SDWFKHV� DQG�PHOW�ZDWHU�ZDV�

WKH�PDLQ�IDFWRU�DGYHUVHO\�DIIHFWLQJ�WKH�QXPEHUV�RI�QHVWLQJ�

ELUGV� DQG�QHVWLQJ� VXFFHVV��3URORQJHG�� EXW� QRW� KHDY\�� UDLQ�

FRQWLQXHG�IURP����-XQH�WR���-XO\�ZLWK�DLU�WHPSHUDWXUHV�LQ�

WKH�UDQJH�RI�����������&��6XPPHU�ZDV�ZDUP�DQG�GU\��DQG�

IURP��� -XO\� WR� HDUO\�$XJXVW�YHU\�KRW�ZHDWKHU�HVWDEOLVKHG�

ZLWK�PLQLPXP�DLU�WHPSHUDWXUHV�UDQJLQJ�IURP�����������&�

DQG� PD[LPXP� WHPSHUDWXUHV� IURP� �����������&�� 0DQ\�

PDUVKHV�DQG�VPDOO�ZDWHU�ERGLHV�GULHG�RXW�LQ�-XO\��:HDWKHU�

FRQGLWLRQV�LQ�VXPPHU�ZHUH�UDWKHU�IDYRXUDEOH�IRU�EUHHGLQJ�

E\�PRVW�VSHFLHV�RI�ELUGV��

/HPPLQJ� QXPEHUV�ZHUH� H[WUHPHO\� ORZ�� DQG� LQ� WRWDO� RQO\�

WZR� 6LEHULDQ� /HPPLQJV� ZHUH� VHHQ� RQ� �� -XQH�� DOWKRXJK�

VLJQV� RI� WKHLU� ZLQWHU� DFWLYLWLHV� ZHUH� QXPHURXV�� 5XGG\�

9ROHV� ZHUH� UDUHO\� VHHQ� LQ� LVRODWHG� SDWFKHV� QHDU� KXWV�� LQ�

GHSUHVVLRQV�DQG�DORQJ�ULYHU�EDQNV��6PDOO�FRORQLHV�RI�$UF�

WLF�*URXQG�6TXLUUHOV�&LWHOOXV�SDUU\L�ZHUH�IRXQG�LQ�VHYHUDO�

ORFDOLWLHV�DORQJ�ULYHU�EDQNV��

(UPLQHV��5HG�)R[HV��:ROYHV�DQG�%URZQ�%HDUV�ZHUH�FRP�

PRQ�LQ�DQG�QHDU�WR�VRPH�IORRGSODLQ�ORFDOLWLHV��ZKLOH�HOVH�

ZKHUH� WKH\� ZHUH� UDUH�� $UFWLF� )R[HV� ZHUH� QRW� VHHQ�� 5HG�

)R[HV�GLG�QRW�EUHHG�DV���LQVSHFWHG�GHQV�ZHUH�XQLQKDELWHG��

DOWKRXJK�WUDFNV�RI�IR[�YLVLWV�ZHUH�GLVFRYHUHG��1XPEHUV�RI�

WHUULWRULDO� DQG� ZDQGHULQJ� /RQJ�WDLOHG� DQG� $UFWLF� VNXDV�

ZHUH�PRGHUDWH�RU�DERYH� ORFDOO\�XQWLO�PLG�-XQH��EXW�DIWHU�

ZDUGV�WKH\�GHFUHDVHG�DQG�UHDFKHG�D�ORZ�OHYHO�LQ�ODWH�-XQH��

/HVV� WKDQ�����RI�/RQJ�WDLOHG�DQG�$UFWLF�VNXDV�VWDUWHG� WR�

EUHHG��3RPDULQH�6NXDV�ZHUH�QRW�VHHQ�LQ�WKH�SHULRG�RI�VXU�

YH\V�IURP�ODWH�0D\�WR�HDUO\�$XJXVW��+HUULQJ�DQG�&RPPRQ�

JXOOV�DQG�$UFWLF�DQG�&RPPRQ�WHUQV�ZHUH�FRPPRQ�DV�ZDQ�

GHULQJ� ELUGV�� ZKLOH� RQO\� ������� RI� DGXOWV� EUHG�� 5RXJK�

OHJJHG�%X]]DUGV�ZHUH�VHHQ�RQO\�LQ�VSULQJ��*ROGHQ�(DJOHV�

$TXLOD�FKU\VDHWRV��3HUHJULQH�)DOFRQV��0HUOLQV�DQG�6KRUW�

HDUHG�2ZOV�ZHUH�UDUH�LQ�WKH�VXUYH\HG�DUHD�RI�WKH�9HOLND\D�

5LYHU��EXW�1RUWKHUQ�+DUULHUV�ZHUH�UDWKHU�FRPPRQ��:KLWH�

WDLOHG� (DJOHV� ZHUH� VHHQ� HYHU\� ������ NP� DORQJ� WKH� 9H�

OLND\D�5LYHU��5DYHQV�DQG�%ODFN�ELOOHG�0DJSLHV�3LFD�SLFD�

ZHUH�QRW�QXPHURXV�EXW�QHVWHG�VXFFHVVIXOO\��

:H�REVHUYHG�SUHGDWLRQ�RI�FOXWFKHV�RI�:LOORZ�*URXVH�DQG�

+HUULQJ�*XOOV� E\�%URZQ�%HDUV��ZKLOH� QHVWV� RI� GXFNV� DQG�

ZDGHUV� VXIIHUHG� IURP� 5HG� )R[HV�� 6XEVWDQWLDO� RU� PDMRU�

IUDFWLRQV�RI�SRSXODWLRQV�RI�:KRRSHU�6ZDQV��:KLWH�IURQWHG�

*HHVH�� 6DQGKLOO� &UDQHV� DQG�:LOORZ�*URXVH� GLG� QRW� QHVW��

$PRQJ� ZDWHUIRZO�� UHSURGXFWLRQ� ZDV� PRVW� VXFFHVVIXO�

�FORVH�WR�DYHUDJH��LQ�GXFNV��:RRG�6DQGSLSHUV��5XIIV��5HG�

QHFNHG� 3KDODURSH� DQG� &RPPRQ� 6QLSH� RFFXUUHG� LQ� WKH�

KLJKHVW�QXPEHUV�DQG�KDG�EHWWHU�UHSURGXFWLYH�SHUIRUPDQFH�

FRPSDUHG� ZLWK� RWKHU� VSHFLHV� RI� ZDGHUV�� QDPHO\�� 3DFLILF�

*ROGHQ� 3ORYHUV�� :KLPEUHOV�� 'XQOLQV�� 7HUHN� 6DQGSLSHUV��

7HPPLQFN
V� 6WLQWV�� %DU�WDLOHG� *RGZLWV� DQG� /RQJ�ELOOHG�

'RZLWFKHUV�/LPQRGURPXV�VFRORSDFHXV��$PRQJ�SDVVHULQHV�

3HFKRUD�3LSLWV�$QWKXV�JXVWDYL�DQG�3LHG�:DJWDLOV�ZHUH�SUH�

VHQW� LQ� YHU\� ORZ� QXPEHUV�� ZKLOH� <HOORZ� :DJWDLOV� ZHUH�

YHU\� DEXQGDQW� ��������� QHVWV�NP
�

��� &RPPRQ� DQG�$UFWLF�

$FDQWKLV� KRUQHPDQQL� 5HGSROOV�ZHUH� QXPHURXV�� EXW�PRVW�

RI� WKHP� GLG� QRW� EUHHG�� 7KH� UHVW� RI� WKH� VPDOO� SDVVHULQHV�

ZHUH� VXEVWDQWLDOO\� OHVV� FRPPRQ� RU� HYHQ� UDUH�� DQG� WKHLU�

EUHHGLQJ�VXFFHVV�ZDV�EHORZ�PRGHUDWH��

$�,�$UW\XNKRY�

����0H\Q\SLOJ\Q�ODNH�ULYHU�V\VWHP��VRXWKHUQ�&KXNRWND��

5XVVLD�������������
1��������
�������
(��

6QRZ� VWDUWHG� WR�PHOW� HDUOLHU� WKDQ� XVXDO�� DQG�ZDWHU� OHYHOV�

GLG�QRW�ULVH�PXFK�LQ�VSULQJ��,W�ZDV�D�ZDUP�DQG�GU\�VHDVRQ��

7KHUH� ZDV� D� VPDOO� DPRXQW� RI� SUHFLSLWDWLRQ� LQ� -XQH� DQG�

-XO\��ZKLFK�UHVXOWHG�LQ�ORZHU�OHYHOV�RI�ZDWHU�LQ�ULYHUV�DQG�

VWUHDPV� FRPSDUHG� ZLWK� WKH� �� SUHYLRXV� \HDUV�� DQG� VRPH�
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ZDWHU� ERGLHV� GULHG� RXW� FRPSOHWHO\�� ([WUHPH� ZHDWKHU�

HYHQWV�ZHUH�QRW�QRWHG�GXULQJ�LQFXEDWLRQ�DQG�KDWFKLQJ�SH�

ULRGV��7KH�ILUVW� UDLQV��FDXVLQJ�VXPPHU�IORRGV��RFFXUUHG�LQ�

PLG�$XJXVW��

$FFRUGLQJ�WR�UHSRUWV�RI�ORFDO�SHRSOH��:KLWH�IURQWHG�*HHVH�

GLVSHUVHG� DFURVV� WKH� WXQGUD� DQG� VWDUWHG� QHVWLQJ� LPPHGL�

DWHO\�DIWHU�DUULYDO��'HVSLWH�WKH�GU\�VXPPHU��REVHUYDWLRQV�RI�

EURRGV� RI� JHHVH�� 3LQWDLO�� 7HDO�$QDV� FUHFFD�� &RPPRQ�(L�

GHU�� 5LQJHG� DQG� /HVVHU� 6DQG� 3ORYHUV� &KDUDGULXV� PRQ�

JROXV�� 5HG�QHFNHG� 6WLQW�&DOLGULV� UXILFROOLV�� 6SRRQ�ELOOHG�

6DQGSLSHU�(XU\QRUK\QFKXV�S\JPHXV��'XQOLQ��+HUULQJ�*XOO�

DQG�RWKHU�ELUGV��LQGLFDWHG�VXFFHVVIXO�UHSURGXFWLRQ��

9ROHV� KDG� GHFUHDVHG� LQ� QXPEHUV� VLQFH� WKH�SUHYLRXV� \HDU��

EXW�ZHUH�VWLOO�FRPPRQ��7KH�SUHVHQFH�RI�VSDZQLQJ�&DSHOLQ�

0DOORWXV� YLOORWXV� LQ� ODUJH� QXPEHUV� QHDU� WKH� VHD� FRDVW� LQ�

���������� GUHZ�PRVW� RI� WKH� QRQ�EUHHGLQJ� DQG� LPPDWXUH�

+HUULQJ� DQG� 6ODW\�EDFNHG� /DUXV� VFKLVWLVDJXV� JXOOV� DZD\�

IURP�FRDVWDO�WXQGUD�XQWLO�WKH�ODVW�WKLUG�RI�-XO\��ZKLFK�SRVL�

WLYHO\�DIIHFWHG�ELUG�UHSURGXFWLYH�VXFFHVV��7KH�ODWWHU�LV�DOVR�

GHSHQGHQW� RQ� WKH� DFWLYLWLHV� RI� %URZQ�%HDUV�� GXH� WR� WKHLU�

KLJK�QXPEHUV��%HIRUH�WKH�VWDUW�RI�VDOPRQ�VSDZQLQJ�LQ�PLG�

-XO\�EHDUV�ZDQGHU�LQ�WXQGUD�DQG�GHVWUR\�ELUG�FOXWFKHV��HV�

SHFLDOO\� LQ� FRORQLHV� RI� JXOOV� DQG� HLGHUV�� ,Q� $XJXVW� �����

EHDU�IHPDOHV�ZLWK�\RXQJ�RI�WKLV�DQG�WKH�SUHYLRXV�\HDU�ZHUH�

VHHQ�RQ�VSDZQLQJ�ULYHUV�PRUH�RIWHQ�WKDQ�XVXDO��LQFOXGLQJ���

UHFRUGV�RI�EHDUV�ZLWK���FXEV��

6QRZ\�2ZO�ZDV�VHHQ�WZLFH�KXQWLQJ�$UFWLF�*URXQG�6TXLU�

UHOV� LQ� ����� QHDU� WKH� VKRUH� RI� 3HNXOQHLVNRH� /DNH�� DQG� ��

:KLWH�WDLOHG�(DJOHV��PRVWO\�\RXQJ��ZHUH�VHHQ�LQ�PLG�$X�

JXVW� LQ� WKH�PRXWK� RI� WKH�.DNDQDXW� DQG�.DXWD\DP� ULYHUV��

7KLV� JLYHV� WKH� LPSUHVVLRQ� WKDW� QXPEHUV� RI� ELUGV� RI� SUH\�

LQFUHDVHG� LQ� WKH� VHFRQG� KDOI� RI� VXPPHU� ����� FRPSDUHG�

ZLWK������������%LUGV�PD\�KDYH�DUULYHG�IURP�FRQWLQHQWDO�

SDUWV�RI�&KXNRWND�EH\RQG�0HLQ\S\OJLQVN\�5LGJH�WR�VRXWK�

ZHVW��ZKHUH�WKH�GU\�VXPPHU�UHVXOWHG�LQ�ILUHV��

(�9�*ROXE��$�3�*ROXE�

����.D\SLOJLQ�/DNH�YLFLQLW\��VRXWKHUQ�&KXNRWND��5XVVLD�

������
1��������
(��

6QRZ�PHOWHG�FRPSOHWHO\�LQ�HDUO\�-XQH��DQG�LFH�EURNH�LQ�WKH�

.D\SLOJLQ� FKDQQHO� RQ� ��� -XQH�� ,Q� JHQHUDO� -XQH�ZDV� FROG�

DQG�FORXG\��ZLWK�SHUPDQHQW�IRJ�RQ�WKH�FRDVW�DQG�YLVLELOLW\�

EHORZ�����P��$LU� WHPSHUDWXUHV�GLG�QRW� H[FHHG����&�DQG�

ZHUH� RQ� DYHUDJH� �����&�ZLWK� SHUPDQHQW� GUL]]OH� RU� UDLQ��

7HPSHUDWXUHV�UHDFKHG�����&�LQ�-XO\��XVXDOO\�UDQJLQJ�IURP�

���&� WR� ���&�� -XO\� ZDV� VXQQ\�� EXW� UDLQV� ZHUH� FRPPRQ��

ZKLOH�VWURQJ�ZLQG�ZDV�QRW�UHFRUGHG���

9HU\� IHZ� OHPPLQJV� DQG� YROHV� ZHUH� VHHQ�� $UFWLF� )R[HV�

ZHUH�FRPPRQ��EXW�WKHUH�ZHUH�QR�VLJQV�RI�EUHHGLQJ��

:HDWKHU� FRQGLWLRQV� ZHUH� XQOLNHO\� WR� DGYHUVHO\� DIIHFW�

EUHHGLQJ� SHUIRUPDQFH� RI�PRVW�ZDGHU� VSHFLHV��'XFNV� DQG�

JHHVH�VXIIHUHG�IURP�SUHGDWLRQ�E\�$UFWLF�DQG�5HG�IR[HV�DQG�

%URZQ�%HDUV�� ,Q� SDUWLFXODU��EHDUV�ZHUH�DFWLYH� LQ�FRORQLHV�

RI� +HUULQJ� *XOOV� /DUXV� YHJDH�� *HHVH� QHVWV� XQGHU� VWXG\�

DSSDUHQWO\�VXIIHUHG�IURP�SUHGDWLRQ��ZKLOH�RWKHUV�ZHUH�SUH�

GDWHG� E\� IR[HV� WR� D� OHVVHU� H[WHQW�� %UHHGLQJ� VXFFHVV� RI�

&RPPRQ�(LGHUV�ZDV�YHU\�ORZ��

$�9�.RQGUDW\HY�

����*DYULLO�%D\��&KHVPD�&DSH�DQG�0H\Q\SLOJ\Q�ODNH�ULYHU�

V\VWHP��VRXWKHUQ�&KXNRWND��5XVVLD�������
������
1��

������
�������
(��

,FH�EURNH�RQ�WKH�9DDPRFKND�5LYHU�RQ����-XQH��RQ����-XQH�

DW�WKH�PRXWK���6PDOO�ODNHV�EHFDPH�IUHH�RI�LFH�RQ����-XQH��

ZKLOH�RQ�ODUJH�ODNHV�WKH�LFH�EURNH�RQ�DERXW����-XQH��-XQH�

ZDV� UDLQ\�� EXW� -XO\� VXQQ\� DQG� GU\�� :HDWKHU� FRQGLWLRQV�

ZHUH� JHQHUDOO\� IDYRXUDEOH� IRU� WKH� UHSURGXFWLRQ� RI� ELUGV��

/HPPLQJV� ZHUH� UDUH�� YROHV� FRPPRQ�� $UFWLF� )R[HV� UDUH��

5HG�)R[HV�FRPPRQ��

%UHHGLQJ� VXFFHVV�RI�ELUGV�ZDV�HYDOXDWHG�DV�EHLQJ�PRGHU�

DWH�WR�KLJK�LQ�ZDGHUV�DQG�ORZ�WR�PRGHUDWH�LQ�JHHVH��3UHGD�

WLRQ�ZDV� GXH� WR�$UFWLF�)R[HV�RQ� WKH� FRDVW��5HG�)R[HV� LQ�

VKUXEV��%URZQ�%HDUV�HYHU\ZKHUH��JXOOV�DQG�VNXDV��%UHHG�

LQJ�FRQGLWLRQV�ZHUH�HVSHFLDOO\�IDYRXUDEOH�IRU�ZDGHUV�LQ�WKH�

YLOODJH� YLFLQLW\�� GHVSLWH� GLVWXUEDQFH� DQG� WKH� SUHVHQFH� RI�

GRJV��

(�*�/DSSR��(�(�6\URHFKNRYVNL��-U��

����/DYUHQWLD�VHWWOHPHQW��&KXNRWVN\�3HQLQVXOD��5XVVLD�

������¶1��������
:��

6SULQJ�ZDV� ODWH��ZLWK� D� UHVXOWLQJ� GHOD\� WR� VQRZ�PHOW� DQG�

GHYHORSPHQW� RI� YHJHWDWLRQ� LQ� ULYHU� YDOOH\V� DQG� FORXJKV��

-XQH�ZDV� FROGHU� WKDQ�XVXDO�� DQG� WKH� DPRXQW� RI� SUHFLSLWD�

WLRQ� ZDV� VRPHZKDW� KLJKHU�� 6QRZIDOO� DQG� IURVW� RFFXUUHG�

RQFH� LQ�PLG�-XQH�� -XO\� WHPSHUDWXUHV�ZHUH� UHODWLYHO\�KLJK��

PRQWKO\� DYHUDJH� DLU� WHPSHUDWXUH� ZDV� ����&�� ZKLOH� WKH�

ORQJ�WHUP�DYHUDJH�LV������&�DQG�LQ������WKH�-XO\�DYHUDJH�

ZDV������&��+RZHYHU��DYHUDJH�KXPLGLW\�RI�WKH�XSSHU�VRLO�

OD\HU� GLG� QRW� GURS� EHORZ� �����ZLWK� WKH�PRVW� GU\� SHULRG�

H[WHQGLQJ� IURP����-XO\� WR����$XJXVW��:HDWKHU�FKDUDFWHU�

LVWLFV� LQ�$XJXVW�ZHUH�FORVH� WR� WKH� ORQJ�WHUP�QRUP��0D[L�

PXP� VHDVRQDO� SHUPDIURVW� VRLO� WKDZLQJ� DQG� LWV� G\QDPLFV�

GLG�QRW�GLIIHU�EHWZHHQ������DQG�������:LQG�VWUHQJWK�H[�

FHHGHG���P�V�RQ���GD\V�GXULQJ�VXPPHU��ZKLFK�LV�DOVR�QRU�

PDO��

/HPPLQJV�ZHUH�SUDFWLFDOO\�DEVHQW� LQ�VXPPHU��ZKLFK�FRQ�

WUDVWHG�ZLWK� WKH� ����� VLWXDWLRQ�ZKHQ� WKH\�ZHUH� FRPPRQ��

2ZOV�DQG�$UFWLF�)R[HV�ZHUH�QRW�VHHQ��

'�*�=DPRORGFKLNRY�

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

������
1��������
:��

+XJH� VQRZEDQNV� XQGHU� FRDVWDO� FOLIIV� PHOWHG� FRPSOHWHO\�

RQO\�E\�$XJXVW��ZKLFK�LV�LQGLFDWLYH�RI�WKH�VXEVWDQWLDO�VQRZ�

DFFXPXODWLRQ�GXULQJ� WKLV�ZLQWHU�FRPSDUHG�ZLWK�WKH�SUHYL�

RXV�\HDU��7KH�SHULRG� IURP����-XQH� WR����-XO\�ZDV�FROGHU�

DQG�PRUH�UDLQ\�WKDQ�LQ�������ZKLOH�WKH�SHULRG�IURP����-XO\�

WR���6HSWHPEHU�ZDV��SUREDEO\��VOLJKWO\�ZDUPHU�WKDQ�LQ�WKH�

SUHYLRXV� \HDU�� (PHUJHQFH� RI� PRVTXLWRHV� RFFXUUHG� LQ� WKH�

PLGGOH�RI�-XO\�ZKLFK�LV�D�ZHHN�ODWHU�WKDQ�LQ�������

9ROHV�ZHUH� JHQHUDOO\� OHVV� DEXQGDQW� LQ� WKH� WXQGUD� WKDQ� LQ�

������EXW�WKH\�ZHUH�VWLOO�FRPPRQ��LQ�SDUWLFXODU�&OHWULRQR�

P\V�VS�� LQ�FRDVWDO�VWRQ\� WDOXV�DQG�RQ�WKH�VKRUH��$V�LQ�WKH�

SUHYLRXV� \HDU�� 6QRZ\� 2ZOV� DQG� 5RXJK�OHJJHG� %X]]DUGV�

ZHUH�QHYHU� VHHQ�GXULQJ� WKH�SHULRG�RI�VWXGLHV��/RQJ�WDLOHG�

6NXDV�ZHUH�QRWDEO\� OHVV�DEXQGDQW� WKDQ� LQ�������EXW�ZDQ�

GHULQJ�$UFWLF�DQG�3RPDULQH�VNXDV�ZHUH�FRPPRQ�LQ�-XQH�

-XO\�� ZKLOH� LQ� ����� WKH� WZR� ODWWHU� VSHFLHV� ZHUH� QRW� UH�

FRUGHG��$UFWLF�)R[HV��5DYHQV��*ODXFRXV�DQG�+HUULQJ�JXOOV�
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ZHUH� FRPPRQ� SUHGDWRUV� LQ� WKH� FRDVWDO� DUHD� �FRDVW�� VWRQ\�

WDOXV�DQG�VHD�VLGH�WXQGUD���

)LUVW� FKLFNV� RI� 7KLFN�ELOOHG� 8ULD� ORPYLD� DQG� &RPPRQ�

8��DDOJH�PXUUHV�DSSHDUHG�RQ����DQG����-XO\��UHVSHFWLYHO\��

ZKLFK�ZDV�QRW�PXFK�GLIIHUHQW�IURP�WKH������GDWHV��+DWFK�

LQJ�LQ�&UHVWHG�$HWKLD�FULVWDWHOOD�DQG�/HDVW�$��SXVLOOD�DXN�

OHWV�ZDV�UHFRUGHG�RQ����DQG����-XO\����DQG���GD\V�UHVSHF�

WLYHO\� HDUOLHU� WKDQ� LQ� ������ 5HSURGXFWLRQ� LQ� 7KLFN�ELOOHG�

DQG�&RPPRQ�PXUUHV�DQG�LQ�&UHVWHG�DQG�/HDVW�DXNOHWV�ZDV�

VXFFHVVIXO�� ,Q� FRQWUDVW�� EUHHGLQJ� FRQGLWLRQV� ZHUH� H[�

WUHPHO\�XQIDYRXUDEOH�IRU�.LWWLZDNHV��ZKLFK�QHVWHG�LQ�YHU\�

ORZ�QXPEHUV�� DQG�KDWFKLQJ�ZDV� UHFRUGHG�RQO\� LQ�D�VLQJOH�

QHVW�RQ����$XJXVW��

9�$�=XEDNLQ�

����6W��3DXO�,VODQG��3ULELORI�,VODQGV��$ODVND��86$�

������¶1��������¶:��

$�PLOG�ZLQWHU�ZLWKRXW�PXFK�VQRZ�IDOOLQJ��VLPLODU�WR�PRVW�

RI�VRXWK�$ODVND��UHVXOWHG�LQ�DQ�DOPRVW�FRPSOHWH�DEVHQFH�RI�

VQRZ� FRYHU� DIWHU� ODWH� )HEUXDU\� �LQ� ODWH� $SULO� ZH� IRXQG�

VQRZ�RQO\� LQ� KLOO�VLGH� GHSUHVVLRQV�� DQG� DQ� H[WUHPHO\� GU\�

VSULQJ��7KH�PDULWLPH�FOLPDWH�LV�UHVSRQVLEOH�IRU�RQO\�VOLJKW�

YDULDWLRQV� LQ� DLU� WHPSHUDWXUHV�� DFFRUGLQJ� WR� LQIRUPDWLRQ�

IURP� WKH� ORFDO�:HDWKHU�6WDWLRQ� WKH\�IOXFWXDWHG�EHWZHHQ�±

����DQG������&�DQG�±����DQG������&�LQ�$SULO�DQG�WKH�ILUVW�

��� GD\V� RI�0D\�� UHVSHFWLYHO\�� $YHUDJH� GD\� WHPSHUDWXUHV�

ZHUH�EHORZ���&�GXULQJ�IRXUWHHQ�GD\V�LQ�$SULO�DQG���GD\V�

LQ�0D\��

7KH� 3ULELORI� ,VODQG� 6KUHZ�6RUH[� SULELORIHQVLV� LV� WKH� RQO\�

VSHFLHV� RI� VPDOO� PDPPDO� NQRZQ� WR� LQKDELW� 6W�� 3DXO� ,���

ZKLOH�%URZQ�/HPPLQJ�/HPPXV�WULPXFURQDWXV�LQKDELWV�6W��

*HRUJH� ,�� 1HLWKHU� RI� WKHVH� PDPPDOV� DSSHDUV� WR� KDYH� D�

VWURQJ�LQIOXHQFH�RQ�WKH�DEXQGDQFH�RI�$UFWLF�)R[HV��ZKLFK�

UHO\�PRVWO\�RQ�IRRG�IURP�WKH�OLWWRUDO�]RQH�DQG�WKHUHIRUH�DUH�

FRQFHQWUDWHG� DORQJ� WKH� FRDVW�� $FFRUGLQJO\�� ODUJH�VFDOH�

IOXFWXDWLRQV� LQ� EUHHGLQJ� VXFFHVV� RI� LQODQG� ELUGV�� GXH� WR�

VKRUW�WHUP� DQQXDO� YDULDWLRQ� LQ� QXPEHUV� RI� $UFWLF� )R[HV��

DUH�XQOLNHO\��

7KH� ILUVW� LQODQG� DHULDO� GLVSOD\V� RI� 5RFN� 6DQGSLSHUV�

&DOLGULV� SWLORFQHPLV�� WKH� PDLQ� EUHHGLQJ� ZDGHU� VSHFLHV��

ZHUH�UHFRUGHG�RQ����$SULO��+RZHYHU��PRVW�RI�WKHVH�ZDGHUV�

ZHUH� IORFNLQJ�RQ� VHD� VKRUHV�� DQG�RQO\�D� IHZ� LQODQG�VSRWV�

ZHUH�RFFXSLHG�E\�ELUGV�LQ�WKH�ODVW�GD\V�RI�$SULO��*UDGXDOO\�

PRUH�DQG�PRUH�WHUULWRULDO�VDQGSLSHUV�FRXOG�EH�IRXQG�LQODQG�

DQG� WKH� GLYHUVLW\� RI� RWKHU� ZDGHUV� DQG�ZDWHUIRZO� ZDV� LQ�

FUHDVLQJ� LQ� HDUO\� 0D\�� 7KH� VWDUW� RI� LQFXEDWLRQ� LQ� 5RFN�

6DQGSLSHUV�VHHPHG�WR�SHDN�LQ�WKH�WKLUG�ZHHN�RI�0D\�ZKHQ�

6QRZ� %XQWLQJV� DOVR� VKRZHG� VLJQV� RI� QHVWLQJ� DQG� DQ� LQ�

FRPSOHWH�FOXWFK�RI�3LQWDLO�ZDV�IRXQG��

3�6�7RPNRYLFK��0�1�'HPHQWLHY��5�(�*LOO��-U���/�7LEELWWV�

����<XNRQ�'HOWD��$ODVND��86$�������¶1��������¶:��

([WUHPH�ZHDWKHU�HYHQWV�ZHUH�QRW�UHFRUGHG��

7KH�VHDVRQ�ZDV�YHU\�XQIDYRXUDEOH�IRU�ELUGV��WKH�ZRUVW�IRU�

WKH� SHULRG� RI� REVHUYDWLRQV� LQ� WKH� GHOWD�� DFFRUGLQJ� WR� UH�

SRUWV�IURP�ORFDO�RUQLWKRORJLVWV��3HDN�YROH�QXPEHUV�LQ������

ZHUH� IROORZHG�E\� WKH�GHHSHVW�GHSUHVVLRQ�RI� URGHQWV�FRP�

ELQHG�ZLWK�YHU\�KLJK�QXPEHUV�RI�$UFWLF�)R[HV��%HIRUH�WKH�

VWDUW�RI�ELUG�UHSURGXFWLRQ���$UFWLF�)R[HV�ZHUH�IRXQG�GHDG��

SUHVXPDEO\�GXH�WR�VWDUYDWLRQ��%UHQW�*HHVH��HLGHUV��ZDGHUV�

DQG�ODUJH�JXOOV�VXIIHUHG�WKH�PRVW�IURP�SUHGDWLRQ�SUHVVXUH��

5HSURGXFWLYH�VXFFHVV�RI�6SHFWDFOHG�(LGHUV�ZDV�WKH�ORZHVW�

HYHU�UHFRUGHG��DQG�RQO\����RI�QHVWV�VXUYLYHG�WR�KDWFKLQJ��

'�9�6RORYLHYD�

6HH�DOVR��%RZPDQ��7���6WHKQ��5��	�:DOWHUV��*��������

3RSXODWLRQ�VL]H�DQG�3URGXFWLRQ�RI�*HHVH�DQG�(LGHUV�

QHVWLQJ�RQ�WKH�<XNRQ�.XVNRNZLP�'HOWD��$ODVND��LQ�

������)LHOG�5HSRUW��

����<XNRQ�.XVNRNZLP�RXWHU�'HOWD�VRXWK�ZHVW��$ODVND��

86$�������
1��������
:��

5DUH�7XQGUD�9ROHV�ZHUH�REVHUYHG�GXULQJ�JURXQG�VXUYH\V��

$HULDO�VXUYH\V�XVLQJ�YLGHR�VWULS� WUDQVHFWV�ZHUH�FRQGXFWHG�

GXULQJ�PLG�LQFXEDWLRQ� DW� ILYH� ORFDOLWLHV� LQ� WKH� VRXWK�ZHVW�

GHOWD� �7XWDNRNH� 5LYHU�� .RNHFKLN� %D\�� .LJLJDN� ,VODQG��

%DLUG�,QOHW�,VODQG�DQG�%DLUG�,QOHW�3HQLQVXOD���7KH�WRWDO�HV�

WLPDWHG� SRSXODWLRQ� RI�%UHQW�*HHVH�EUHHGLQJ� LQ� �����ZDV�

WKH� ORZHVW� VLQFH� ������ %DVHG� RQ� REVHUYDWLRQV� RI� HPSW\�

QHVW� ERZOV� DQG� WUDFNV� LQ� WKH�PXG�QHDU� WKH�QHVW�� ,� DVVXPH�

WKDW�$UFWLF�)R[HV�ZHUH�WKH�SULPDU\�SUHGDWRU�RI�%UDQW�QHVWV�

WKLV�\HDU��7KLV�LV�FRQVLVWHQW�ZLWK�REVHUYDWLRQV�RI�D�SHUPD�

QHQW� ILHOG� FUHZ� DW� WKH� 7XWDNRNH� 5LYHU� %UDQW� FRORQ\� DQG�

JHQHUDO�REVHUYDWLRQV�E\�ILHOG�FUHZV�ZRUNLQJ�LQ�WKH�FHQWUDO�

SRUWLRQ�RI�WKH�<XNRQ�.XVNRZNLP�'HOWD��%DLUG�,QOHW�,VODQG�

ZDV�KHDYLO\�HJJHG�E\�KXPDQV�LQ�������HVWLPDWHG���������

HJJV� WDNHQ�� EXW� LV� YHU\� ORZ�� FXW� E\� QXPHURXV� VPDOO�

VORXJKV�� DQG� KDV� OLWWOH� FRYHU� IRU� IR[HV�� .RNHFKLN� %D\��

ZKLFK� KDG� EHWWHU� VXFFHVV� WKDQ� DOO� FRORQLHV� H[FHSW� %DLUG�

,QOHW�,VODQG�LQ�������LV�QHDU�WKUHH�YLOODJHV�DQG��DV�D�UHVXOW��

UHFHLYHV�KHDY\�KXQWLQJ�DQG�WUDSSLQJ�RI�IR[HV�LQ�ZLQWHU�DQG�

VSULQJ��$W�.LJLJDN� ,VODQG��PDQ\�%UDQW� QHVW� RQ� LVODQGV� LQ�

ODUJH�ODNHV��ZKLFK�PD\�UHGXFH�WKHLU�YXOQHUDELOLW\�WR�IR[HV��

DOVR�EHFDXVH�LW�LV�DQ�LVODQG�IHZHU�IR[HV�KDYH�DFFHVV�WR�WKH�

DUHD� WKDQ� DW� 7XWDNRNH� 5LYHU� DQG� %DLUG� ,QOHW� 3HQLQVXOD��

3RVVLEOH� IDFWRUV� DIIHFWLQJ� SURGXFWLYLW\� LQ� SDVW� \HDUV� KDYH�

EHHQ� IORRG� WLGHV� GXULQJ� LQFXEDWLRQ� DW� %DLUG� ,QOHW� ,VODQG�

DQG�SDUWV�RI�7XWDNRNH�5LYHU�LQ�������HJJLQJ�E\�KXPDQV�DW�

.RNHFKLN�%D\�DQG�%DLUG�,QOHW�,VODQG�LQ�������DQG�WKH�HI�

IHFWV� RI� (O� 1LQR� ������� RQ� HHOJUDVV� LQ� ZLQWHULQJ� DUHDV��

UHVXOWLQJ� LQ� SRRUHU� FRQGLWLRQ� RI� IHPDOHV� QHVWLQJ� DW� DOO�

FRORQLHV�LQ�������

5�0�$QWKRQ\�

6HH�DOVR��8�6��)LVK�DQG�:LOGOLIH�6HUYLFH��������:DWHUIRZO�

SRSXODWLRQ�VWDWXV��������8�6��'HSDUWPHQW�RI�WKH�,QWHULRU��

:DVKLQJWRQ��'�&�����SS��

����.DQDU\DUPLXW�)LHOG�6WDWLRQ��<XNRQ�'HOWD�1DWLRQDO�

:LOGOLIH�5HIXJH��$ODVND��86$�������¶1��������¶:��

6SULQJ� EUHDN�XS� LQ� �����ZDV� GHOD\HG� D� ZHHN� UHODWLYH� WR�

������DQG�ZDV�FRQVLGHUDEO\�ODWHU�WKDQ�WKH�ORQJ�WHUP�DYHU�

DJH��

,Q������� DUYLFROLQH� URGHQW�QXPEHUV� UHDFKHG�D�F\FOLF�KLJK�

RQ� WKH� <XNRQ�.XVNRNZLP� 'HOWD�� DQG� DSSDUHQWO\� OHG� WR�

YHU\� KLJK� SURGXFWLYLW\� LQ� $UFWLF� )R[HV�� 6XEVHTXHQWO\�� D�

PLOG� ZLQWHU� LQ� �������� UHVXOWHG� LQ� KLJK� RYHU�ZLQWHU� IR[�

VXUYLYDO��$V�D�UHVXOW��IR[�QXPEHUV�ZHUH�YHU\�KLJK�DORQJ�WKH�

RXWHU� FRDVW�RI� WKH�'HOWD� LQ� VSULQJ�������7KH�FRPELQDWLRQ�

RI� D� ODWH� VSULQJ� DQG�KLJK� OHYHOV� RI� IR[�SUHGDWLRQ� OHG� WR� D�

ZLGHVSUHDG�IDLOXUH�DPRQJ�QHVWLQJ�ZDWHUIRZO�LQ�WKH�FRDVWDO�

]RQH�RI�WKH�'HOWD��
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2XU�ZRUN� LQ� ����� DJDLQ� IRFXVHG� RQ�:HVWHUQ� 6DQGSLSHUV�

&DOLGULV� PDXUL�� ZKLFK� LQLWLDWHG� QHVWLQJ� VLJQLILFDQWO\� ODWHU�

LQ������WKDQ�LQ������RU�������7KH�ILUVW�HJJ�RI�WKH�VHDVRQ�

ZDV� QRW� UHFRUGHG� XQWLO� ��� 0D\�� LQ� FRQWUDVW� WR� ILUVW� HJJ�

GDWHV� RI� ��� DQG� ���0D\� LQ� ����� DQG� ������ UHVSHFWLYHO\��

1HVWLQJ� GHQVLWLHV� RI� ����� SDLUV�KD�� KRZHYHU��ZHUH� VLPLODU�

WR� WKRVH� UHFRUGHG� LQ������ ������SDLUV�KD��DQG������������

SDLUV�KD���,Q�FRQWUDVW�WR�ZDWHUIRZO�DORQJ�WKH�FRDVW��XSODQG�

QHVWLQJ�:HVWHUQ� 6DQGSLSHUV� GLG� QRW� H[SHULHQFH� FRPSOHWH�

QHVWLQJ� IDLOXUH�� EXW� VWLOO� KDG� ORZ� UDWHV� RI� QHVW� VXFFHVV�

�0D\ILHOG� QHVW� VXFFHVV�  � ������ Q�  � �����$PRQJ� FOXWFKHV�

ZKLFK� KDWFKHG�� IOHGJLQJ� VXFFHVV�� GHILQHG� DV� D� FOXWFK�

IOHGJLQJ�RQH�RU�PRUH�\RXQJ��ZDV���������RI����KDWFKHG�

QHVWV���%URRG�DWWHQGDQFH�DYHUDJHG������GD\V�IRU�PDOHV��Q�

 �����DQG�����GD\V�LQ�IHPDOHV��Q� ������ERWK�VH[HV�H[KLE�

LWHG�VLJQLILFDQW�VHDVRQDO�GHFOLQHV�LQ�SDUHQWDO�DWWHQGDQFH��

:H� H[SDQGHG� WKH� VFRSH� RI� RXU� ZRUN� DW� .DQDU\DUDT� LQ�

����� WR� LQFOXGH� D� SLORW� VWXG\�RQ� WKH� LPSOHPHQWDWLRQ�RI� D�

ODUJH�VFDOH�VKRUHELUG�VXUYH\�PHWKRGRORJ\��8QGHU�WKH�DXV�

SLFHV� RI� 35,60� �3URJUDP� IRU�5HJLRQDO� DQG� ,QWHUQDWLRQDO�

6KRUHELUG�0RQLWRULQJ���ZH�VDPSOHG����UDQGRPO\�VHOHFWHG�

SORWV�ZLWKLQ�D����NP
�

�VWXG\�DUHD�FHQWUHG�RQ�WKH�.DQDU\DU�

PLXW�)LHOG�6WDWLRQ��7KH�VWXG\�DUHD�LQFOXGHG�DSSUR[LPDWHO\�

��� NP
�

� RI� XSODQG� KHDWK� WXQGUD� DQG� �� NP
�

� RI� ORZ� VHGJH�

PHDGRZV�� 2YHUDOO� VKRUHELUG� GHQVLW\� ZDV� HVWLPDWHG� WR� EH�

����ELUGV�NP
�

��(VWLPDWHG�GHQVLWLHV��LQ�ELUGV�NP
�

��IRU�WKH���

PRVW�IUHTXHQWO\�GHWHFWHG�VSHFLHV�ZHUH��:HVWHUQ�6DQGSLSHU�

�� ������ 5HG�QHFNHG� 3KDODURSH� �� ������ 5RFN� 6DQGSLSHU� ��

������ DQG� 'XQOLQ� �� ������ :H� SODQ� WR� H[SDQG� WKH� VXUYH\�

DUHD� LQ� ����� WR� LQFOXGH� ������NP
�

� RI� WKH� FHQWUDO�<XNRQ�

.XVNRNZLP�'HOWD��

%�-�0F&DIIHU\��-�%DUW��'�5�5XWKUDXII�

����1RPH�DUHD��$ODVND��86$�������
1��������
:��

6SULQJ� ����� ZDV� RQH� RI� WKH� ODWHVW� HYHU� UHFRUGHG� RQ� WKH�

6HZDUG�3HQLQVXOD��2Q� WKH� IOLJKW� IURP�.RW]HEXH� WR�1RPH�

��� -XQH��� ,� REVHUYHG� DOPRVW� ����� VQRZ� FRYHU� RYHU� WKH�

HQWLUH�URXWH��7KH�VDPH�VLWXDWLRQ�SUHYDLOHG�QRUWKZDUG�IURP�

.RW]HEXH�� ,� FRQGXFWHG�JURXQG� VHDUFKHV� IRU�*ROGHQ�3ORY�

HUV��ERWK�3OXYLDOLV�GRPLQLFD�DQG�3��IXOYD�PDUNHG�LQ�SUHYL�

RXV�\HDUV��IURP������-XQH�DORQJ�WKH�H[WHQVLYH�URDG�V\VWHP�

HPDQDWLQJ� IURP�1RPH��$OPRVW� HYHU\ZKHUH�� ,� IRXQG�PDV�

VLYH�DFFXPXODWLRQV�RI�VQRZ�ZKLFK�LQ�PDQ\�FDVHV�FRYHUHG�

NQRZQ� SORYHU� WHUULWRULHV� DQG� WKH� ELUGV�ZHUH� DEVHQW�� 6XE�

VWDQWLDO� PHOWLQJ� RFFXUUHG� GXULQJ� P\� VWD\�� EXW� H[WHQVLYH�

DUHDV�ZKLFK�LQ�SDVW�\HDUV�FRQWDLQHG�EUHHGLQJ�*ROGHQ�3ORY�

HUV� UHPDLQHG� VQRZ�FRYHUHG� DQG�ZLWKRXW� ELUGV� WKURXJK� WR�

��� -XQH�� 6LQFH� *ROGHQ� 3ORYHUV� QRUPDOO\� DSSHDU� LQ� WKLV�

UHJLRQ� DURXQG� PLG�0D\�� WKH� ELUGV� PXVW� KDYH� EHHQ� FRQ�

IURQWHG� ZLWK� DOPRVW� QR� DYDLODEOH� KDELWDW� RQ� DUULYDO�� 3UH�

VXPDEO\��WKH\�ZHUH�IRUFHG�WR�PRYH�HOVHZKHUH�EXW�ZH�KDYH�

QR� NQRZOHGJH� RI� WKHLU� EHKDYLRXU� XQGHU� WKHVH� FLUFXP�

VWDQFHV�� 'XULQJ� WKH� VWXG\� SHULRG�� ,� IRXQG� DOPRVW� QR�

*ROGHQ� 3ORYHUV� �SHUKDSV� ���� RI� QRUPDO� QXPEHUV��� DQG�

YHU\� IHZ� RWKHU� ELUGV� RI� DQ\� NLQG�� 2QO\� D� IHZ� *ROGHQ�

3ORYHU�GLVSOD\�IOLJKWV�ZHUH�KHDUG��$IWHU�PXFK�VHDUFKLQJ��,�

ORFDWHG� WZR� QHVWV� RI� 3�� GRPLQLFD�� EXW� QRQH� RI� 3�� IXOYD��

:KHWKHU� ELUGV� DSSHDUHG� ODWHU� DQG� QHVWHG� DIWHU�P\� GHSDU�

WXUH� LV� XQNQRZQ�� ,W� LV� QRWDEOH� WKDW� D� NQRZOHGJHDEOH� RE�

VHUYHU� RQ�0LGZD\�$WROO� LQ� WKH�+DZDLLDQ�$UFKLSHODJR� UH�

SRUWHG�WR�PH�WKDW�ODUJH�QXPEHUV�RI�3��IXOYD�UHWXUQHG�WR�WKH�

DWROO� GXULQJ� WKH� VXPPHU�� 7KLV� HDUO\� PLJUDWLRQ� VXJJHVWV�

EUHHGLQJ�IDLOXUH��

,�VDZ�DOPRVW�QR�HYLGHQFH�RI�OHPPLQJV��

2�:�-RKQVRQ�

����6HZDUG�3HQLQVXOD��FHQWUDO�DQG�VRXWK�FHQWUDO��$ODVND��

86$�������
������
1��������
�������
:��

0XFK�VQRZ�DFFXPXODWHG� LQ� WKH�ZLQWHU�DQG�D�FRPELQDWLRQ�

RI� ODWH� 0DUFK� VWRUPV� DQG� XQXVXDOO\� ORZ� WHPSHUDWXUHV� LQ�

$SULO�0D\�SURGXFHG�RQH�RI�WKH�ODWHVW�EUHDNXSV�RQ�UHFRUG��

6QRZ� OLQJHUHG� LQ� YDOOH\V� LQWR� ODWH� -XQH�� DOPRVW� �� ZHHNV�

ORQJHU�WKDQ�QRUPDO��

'XULQJ� RXU� YLVLW� WR� WKH� DUHD� RQ� ������ -XQH� VPDOO� URGHQWV�

ZHUH�QRW�VHHQ�DQG�EUHHGLQJ�5RXJK�OHJJHG�%X]]DUGV�ZHUH�

QRW� UHFRUGHG�� +RZHYHU�� VRPH� *ROGHQ� (DJOH�� 1RUWKHUQ�

+DUULHU�� 0HUOLQ�� *\UIDOFRQ�� /RQJ�WDLOHG� 6NXD� DQG� 5DYHQ�

ZHUH�SUHVHQW��3HUHJULQH�)DOFRQ�ZDV�EUHHGLQJ��$PRQJ�WHU�

UHVWULDO�SUHGDWRUV�ZH�VDZ�D�:ROYHULQH�*XOR�JXOR��

+LJK� QXPEHUV� RI� :LOORZ� 3WDUPLJDQV� ZHUH� FKDUDFWHULVWLF�

IRU� WKH� VHDVRQ�� EXW� QXPEHUV� RI� EUHHGLQJ�%DU�WDLOHG�*RG�

ZLWV�ZHUH� UHGXFHG�VXEVWDQWLDOO\��DQG�QHVWLQJ�5HG�WKURDWHG�

'LYHUV�*DYLD�VWHOODWD�ZHUH�QRW�IRXQG�DW�WKHLU�XVXDO�SODFHV��

)RU� WKH� ILUVW� WLPH� LQ����\HDUV� WKH�KDWFK�RI�%ULVWOH�WKLJKHG�

&XUOHZV� 1XPHQLXV� WDKLWLHQVLV� GLG� QRW� EHJLQ� XQWLO� HDUO\�

-XO\��

5�(�*LOO��-U���0�1�'HPHQWLHY��/�7LEELWWV��3�6�7RPNRYLFK�

����.RXJDURN�5LYHU��6HZDUG�3HQLQVXOD��$ODVND��86$�

������¶1��������¶:��

2Q� �� -XQH� DERXW� ���� RI� WKH�ZDWHUVKHG� VXUIDFH�ZDV� IUHH�

IURP� VQRZ��ZKLFK�PHOWHG� DOPRVW� FRPSOHWHO\� WKHUH� E\� ���

-XQH��0DVV�JUHHQLQJ�RI�%HWXOD�DQG�6DOL[�VSS��VWDUWHG�RQ����

-XQH��PDVV�JURZWK�RI� OHDYHV�DQG� IORZHULQJ�RI�VHGJHV�DQG�

KHUEV� RQ� ������ -XQH��$YHUDJH�ZLQG� VSHHG� LQ� -XQH�±�$X�

JXVW� GLG� QRW� GLIIHU� IURP� WKH� ORQJ�WHUP� DYHUDJH�� 7KH� ODVW�

QLJKW�IURVW�RFFXUUHG�RQ����-XQH��DQG�WKH�ILUVW�RQ����$XJXVW��

$�VLQJOH�VXPPHU�VQRZIDOO�KDSSHQHG�RQ����-XQH��EXW�VQRZ�

PHOWHG�RQ� WKH� VDPH�GD\��6WRUP�IRUFH�ZLQG�ZLWK� UDLQ� ODVW�

LQJ� IRU� DSSUR[LPDWHO\� ��� KRXUV� ZDV� REVHUYHG� RQ� ������

-XO\�DQG�����$XJXVW��KHDY\�VKRZHUV�RQ���$XJXVW�����PP��

DQG�RQ����$XJXVW�����PP���*HQHUDOO\��-XQH�DQG�-XO\�ZHUH�

FROGHU�WKDQ�DYHUDJH��DQG�-XQH�DOVR�GULHU��

/HPPLQJV�DQG�YROHV�ZHUH�QRW�VHHQ��$FFRUGLQJ�WR�WUDSSLQJ�

GDWD�RI� ]RRORJLVWV�� ORZ�GHQVLW\�RI�VPDOO� URGHQWV� LV� W\SLFDO�

IRU�WKH�DUHD��$PHULFDQ�*URXQG�6TXLUUHOV�ZHUH�VHHQ�RQO\�LQ�

WKH�IRRWKLOOV��EXW�6QRZVKRH�+DUHV�/HSXV�DPHULFDQXV�ZHUH�

FRPPRQ�LQ�-XO\�±�$XJXVW������SHU����NP���

6QRZ\�2ZOV� DQG�$UFWLF� )R[HV�ZHUH� QRW� VHHQ��ZKLOH�5HG�

)R[� ZDV� REVHUYHG� RQO\� RQFH�� 5HLQGHHUV� DQG� (ONV� $OFHV�

DOFHV�ZHUH�FRPPRQ�LQ�WKH�ULYHU�YDOOH\�LQ�-XQH��)URP�PLG�

-XQH� WR�HDUO\�-XO\�DQG�WKHQ�LQ�ODWH�-XO\�DQG�PLG�$XJXVW�D�

KHUG� RI�PXVN� R[HQ�2YLERV�PRVFKDWXV�ZDV� SUHVHQW� LQ� WKH�

DUHD�� %URZQ� EHDUV� ZHUH� VHHQ� UDUHO\� LQ� WKH� ULYHU� YDOOH\��

/RQJ�WDLOHG�6NXDV�ZHUH�FRPPRQ�RQ� WKH� WXQGUD��DQG�ZHUH�

KROGLQJ�WHUULWRULHV�WKHUH��7ZR�SDLUV�RI�5DYHQV�DQG�D�SDLU�RI�

5RXJK�OHJJHG�%X]]DUGV�ZHUH�UHVLGHQW�LQ�WKH�DUHD�RI�REVHU�

YDWLRQV��EXW�EUHHGLQJ�ZDV�QRW�FRQILUPHG��$�SDLU�RI�&DQDGD�

*HHVH�EUHG� LQ� WKH�DUHD�� DQG�3LQWDLOV�ZHUH� IUHTXHQWO\� VHHQ�

RQ� VPDOO� ODNHV� DQG� ULYHUV��6DQGKLOO�&UDQHV�ZHUH� FRPPRQ�
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DQG�EUHG��2Q���$XJXVW� WKH� ILUVW� IORFN�RI���SDVVLQJ�FUDQHV�

ZDV� REVHUYHG�� %OXHWKURDWV�� $UFWLF� DQG� <HOORZ� ZDUEOHUV��

*UH\�FKHHNHG� 7KUXVKHV� &DWKDUXV� PLQLPXV�� $PHULFDQ�

7UHH� 6SL]HOOD� DUERUHD� DQG� :KLWH�FURZQHG� =RQRWULFKLD�

OHXFRSKU\V� VSDUURZV� ZHUH� FRPPRQ� EUHHGHUV� LQ� ULYHULQH�

ZLOORZ�VFUXE��ZKLOH�$UFWLF�5HGSROOV�ZHUH�QXPHURXV��/DS�

ODQG� %XQWLQJV� ZHUH� FRPPRQ� RQ� ZDWHUVKHGV�� :LOORZ�

*URXVH� ZHUH� DEXQGDQW� EUHHGHUV�� 7KH� ILUVW� JURXVH� EURRG�

ZDV� VHHQ� RQ� �� -XO\�� DQG� DIWHUZDUGV� WKH\� ZHUH� VHHQ� DW� D�

GHQVLW\�����EURRGV�SHU����NP��0DVV�IOHGJLQJ�RI�SDVVHULQHV�

VWDUWHG�RQ�����-XO\��

:DGHUV�ZHUH�XQFRPPRQ� LQ� WKH� DUHD��7KH� ILUVW�GLVSOD\LQJ�

3HFWRUDO�6DQGSLSHUV�DSSHDUHG�RQ�����-XQH��$PRQJ�UHFRUGV�

RI�RWKHU�ZDGHUV��D�%ULVWOH�WKLJKHG�&XUOHZ��D�SDLU�RI�6HPL�

SDOPDWHG� 3ORYHUV�&KDUDGULXV� VHPLSDOPDWXV� DQG� ��'RWWH�

UHOV�ZHUH�QRWHG��

*HQHUDOO\�� ZHDWKHU� FRQGLWLRQV� DQG� SUHVVXUH� RI� SRWHQWLDO�

SUHGDWRUV� ZHUH�� SUREDEO\�� ZLWKLQ� WKH� QRUP� IRU� EUHHGLQJ�

LQVHFWLYRURXV�DQG�SK\WLYRURXV�ELUGV��

'�9�.DUHOLQ�

����.X]LWULQ�/DNH��6HZDUG�3HQLQVXOD��$ODVND��86$�

������
1��������¶:��

,Q� ODWH� -XO\� QXPEHUV� RI� OHPPLQJV�� 7XQGUD� DQG� 5XGG\�

YROHV�ZHUH�YHU\�ORZ��FRQWUDVWLQJ�ZLWK�DEXQGDQFH�RI�GURS�

SLQJV� DQG� SDWFKHV� RI� GHVWUR\HG� JUDVV� IURP� WKH� SUHYLRXV�

\HDU�� 7KH� RQO\� ORFDOLW\� FKHFNHG�RQ� WKH�6HZDUG�3HQLQVXOD�

ZLWK�UHODWLYHO\�KLJK�QXPEHUV�RI�VKUHZV�ZDV�WKH�ULYHU�YDOOH\�

LQ� 6HUSHQWLQH� +RW� 6SULQJV� ������
1�� ������
:�� LQ� HDUO\�

$XJXVW�� ZKLOH� QXPEHUV� RI� YROHV� DQG� &ROODUHG� /HPPLQJV�

ZHUH�ORZ�WKHUH��

:H�VDZ�$PHULFDQ�*URXQG�6TXLUUHOV��KDUHV��UHLQGHHUV�DQG�

ZROYHV��$PRQJ�ELUGV�:LOORZ�*URXVH�ZHUH�FRPPRQ��'XFN�

EURRGV�ZHUH�SUHVHQW�RQ�VPDOO�ODNHV��

1�(�'RNXFKDHY�

����(VSHQEHUJ�&DSH��$ODVND��86$�������¶1��������¶:��

/RFDO� YLOODJHUV� LQGLFDWHG� WKDW� LW� ZDV� WKH� ODWHVW� VSULQJ� LQ�

PDQ\� \HDUV�� 1HVWV� RI� GLYHUV� ZHUH� QRW� LQLWLDWHG� XQWLO� WKH�

VHFRQG�ZHHN�RI�-XQH��/DUJH�ODNHV�LQ�WKLV�FRDVWDO�DUHD�VWLOO�

FRQWDLQHG�VXEVWDQWLDO�LFH�RQ�-XQH�����

/HPPLQJV�RU�YROHV�ZHUH�QRW�UHFRUGHG�GXULQJ�WKH�VWXG\�SH�

ULRG�EHWZHHQ����-XQH�DQG����$XJXVW��ZKLOH�*URXQG�6TXLU�

UHOV� ZHUH� DEXQGDQW�� $UFWLF� )R[HV� ZHUH� VHHQ� PRUH� FRP�

PRQO\� �DOPRVW�GDLO\�� WKDQ� LQ�������KRZHYHU��QR�IR[�GHQV�

ZHUH�IRXQG��$V�D�UHVXOW�QHVW�SUHGDWLRQ�ZDV�YHU\�KLJK��1HVW�

VXUYLYDO�RI�GLYHUV�ZDV�EHORZ�����FRPSDUHG�ZLWK�DSSUR[L�

PDWHO\�����LQ������LQ�WKH�VDPH�DUHD��

-�$�6FKPXW]�

����.RW]HEXH��6HZDUG�3HQLQVXOD��$ODVND��86$�������¶1��

������¶:��

'XULQJ�EULHI� YLVLWV� WR� WKH� VHWWOHPHQW�DQG� LWV� FORVH�YLFLQLW\�

LQ�WKH�SHULRG�IURP����0D\�WR���-XQH�DQG�IURP�������-XQH�

ZH� IRXQG� WKDW�VSULQJ�FDPH� ODWH�DQG�SURFHHGHG�VORZO\�EH�

FDXVH� RI� WKH� ODUJH� DPRXQW� RI� DFFXPXODWHG� VQRZ� DQG� WKH�

UHJXODU� FRROLQJ� HIIHFW� RI�ZLQG� DQG� IRJ� IURP� WKH�&KXNFKL�

6HD��0LJUDWLRQ�RI�ZDWHUIRZO�DQG�ZDGHUV�FRQWLQXHG�GXULQJ�

WKH�ILUVW�WKLUG�RI�-XQH��

7KH�IHZ�VLJQV�RI�SUHVHQFH�RI�PLFURWLQH�URGHQWV�ZHUH�IURP�

WKH� SUHYLRXV� \HDU�V��� :LOORZ� *URXVH� ZHUH� FRPPRQ� RQ�

KLOOV�ZLWK�EXVKHV�LQ�ODWH�0D\��EXW�WKHLU�QXPEHUV�GHFUHDVHG�

FRQVLGHUDEO\�E\�PLG�-XQH��SUREDEO\�GXH�WR�KXQWLQJ��2Q����

-XQH�FRPSOHWH�FOXWFKHV�RI�IUHVK�HJJV�ZHUH�IRXQG�LQ�6HPL�

SDOPDWHG� 6DQGSLSHUV� DQG� 6DYDQQDK� 6SDUURZ�3DVVHUFXOXV�

VDQGZLFKHQVLV��

3�6�7RPNRYLFK�

����&DSH�.UXVHQVWHUQ�1DWLRQDO�0RQXPHQW�XSODQGV��1:�

$ODVND��86$�������
������
1��������
�������
:��

6QRZ� FRYHU� RQ� KLOOV� DQG� ORZ�PRXQWDLQV� LQ� VWXG\� VLWHV� RI�

WKH� UHJLRQ�UHGXFHG�IURP�DERXW��������WR��������GXULQJ�

WKH�VXUYH\�SHULRG�IURP���WR����-XQH��DOWKRXJK�VRPH�DUHDV�

ZHUH� VWLOO� RYHU� ���� VQRZ� FRYHUHG�� 7KLV� UDSLG� WKDZ�ZDV�

GXH� WR�ZDUP� VXQQ\�ZHDWKHU�� DOWKRXJK� QLJKW� WHPSHUDWXUHV�

ZHUH�QRUPDOO\�EHORZ�IUHH]LQJ��%\����-XQH�VQRZ�UHPDLQHG�

PRVWO\�RQ�QRUWK�IDFLQJ�VORSHV�DQG�LQ�FUHHN�YDOOH\V��

0LFURWLQH� URGHQWV�ZHUH� QRW� VHHQ� LQ� -XQH�� EXW� WKHLU� DEXQ�

GDQW�ZLQWHU�QHVWV��GURSSLQJV�DQG�SDWFKHV�RI�FRPSOHWHO\�GH�

VWUR\HG�YHJHWDWLRQ�DW�VRPH�VLWHV�LQGLFDWHG�KLJK�QXPEHUV�LQ�

������5RGHQW� QXPEHUV�ZHUH� SRVVLEO\� KLJK� ORFDOO\� LQ� WZR�

QRUWKHUQPRVW�VLWHV�LQ�-XQH��EXW�IURP�������-XO\�PLFURWLQH�

URGHQWV� �&ROODUHG� /HPPLQJ�� 7XQGUD�� 6LQJLQJ� 0LFURWXV�

PLXUXV� DQG�5XGG\�YROHV��DQG�VKUHZV�ZHUH�YHU\� UDUH�HYH�

U\ZKHUH� EDVHG� RQ� FDWFKLQJ�� *URXQG� 6TXLUUHOV� ZHUH� XQ�

FRPPRQ��

$UFWLF� )R[HV� ZHUH� QRW� UHFRUGHG�� ZKLOH� 5HG� )R[HV� ZHUH�

VHHQ� VHYHUDO� WLPHV� DQG� RQH� GHQ� ZLWK� SXSV� ZDV� IRXQG��

%URZQ� %HDU�� WKH� RQO\� RWKHU� WHUUHVWULDO� SUHGDWRU�� ZDV� UH�

FRUGHG� RQFH�� /RQJ�WDLOHG� 6NXD��5DYHQ��1RUWKHUQ�+DUULHU��

5RXJK�OHJJHG� %X]]DUGV�� DQG� 6KRUW�HDUHG� 2ZOV� ZHUH� WKH�

PRVW�FRPPRQ�DYLDQ�SUHGDWRUV��DQG�$UFWLF�6NXD��3HUHJULQH�

)DOFRQ�� *\UIDOFRQ�� DQG� *ROGHQ� (DJOH� ZHUH� DOVR� VHHQ��

DPRQJ�WKHVH�VSHFLHV�RQO\�/RQJ�WDLOHG�6NXD��5RXJK�OHJJHG�

%X]]DUG� DQG� *\UIDOFRQ� ZHUH� FRQILUPHG� EUHHGHUV� LQ� WKH�

DUHDV�� $YLDQ� SUHGDWRUV� SRVVLEO\� UHOLHG�PRVWO\� RQ�:LOORZ�

*URXVH�DQG�5RFN�3WDUPLJDQV��7DNLQJ�LQWR�DFFRXQW�WKH�ID�

YRXUDEOH�ZHDWKHU��KLJK�QXPEHUV�RI�SWDUPLJDQV��DOWHUQDWLYH�

IRRG�IRU�SUHGDWRUV���ORZ�GHQVLWLHV�RI�RWKHU�ELUGV�DQG�ORZ�WR�

PRGHUDWH� GHQVLWLHV� RI� SUHGDWRUV�� QHVWLQJ� VXFFHVV� RI� PRVW�

ELUG� VSHFLHV� FRXOG�EH� H[SHFWHG� WR� KDYH�EHHQ�PRGHUDWH� WR�

KLJK��

,Q�WKH�ILUVW�GD\V�RI�-XQH�ZDGHUV��SWDUPLJDQV�DQG�SDVVHULQHV�

ZHUH� DFWLYHO\� GLVSOD\LQJ� DQG� LQ� SDLUV�� )LUVW� FOXWFKHV� RI�

/DSODQG� %XQWLQJV� ZHUH� IRXQG� RQ� �� -XQH�� DQG� ILUVW� FRP�

SOHWH� FOXWFKHV� RI� ZDGHUV� �:KLPEUHO� DQG� $PHULFDQ�

*ROGHQ�3ORYHU�� ZHUH� IRXQG� RQ� �� -XQH�� KRZHYHU� PDQ\�

ELUGV�ZHUH�VWLOO�HJJ�OD\LQJ�DW�WKH�HQG�RI�WKLV�SHULRG��7KHUH�

ZHUH�YHU\�IHZ�ZDWHUIRZO�LQ�WKH�DUHD��1R�FRPSDUDWLYH�GDWD�

DUH�DYDLODEOH�IRU�WKH�DUHD�WR�MXGJH�ELUG�QXPEHUV��EXW�QXP�

EHUV� RI� ERWK� :LOORZ� *URXVH� DQG� 5RFN� 3WDUPLJDQ� ZHUH�

SUREDEO\� DW� D� SHDN��'HQVLWLHV�RI�:KLPEUHO� DOVR�DSSHDUHG�

KLJK��

5�(�*LOO��-U���1�(�'RNXFKDHY��3�6�7RPNRYLFK�

6HH�DOVR��*LOO��5�(���-U���7LEELWV��7�/���+DQGHO��&�0��	�

%UDQQ��'�/��������,QYHQWRU\�RI�PRQWDQH�QHVWLQJ�ELUGV�LQ�

1DWLRQDO�3DUNV�RI�1RUWKZHVW�$ODVND��WKH�VSULQJ������

ILHOG�HIIRUW��3URJUHVV�UHSRUW��$ODVND�6FL��&HQWHU��8��6��

*HRORJLFDO�6XUYH\�����S��
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����%DUURZ��$ODVND��86$�������¶1��������¶:��

/RFDOV� KDYH� UHSRUWHG� D� FROG� -XQH�ZKLFK� UHVXOWHG� LQ� VORZ�

VQRZ� WKDZLQJ�� DOWKRXJK�QRW�PXFK�VQRZ�ZDV�DFFXPXODWHG�

GXULQJ� WKH� ZLQWHU�� 7KLV� SRVVLEO\� UHVXOWHG� LQ� GHFUHDVHG�

EUHHGLQJ�GHQVLWLHV�RI�VRPH�ELUG�VSHFLHV�DQG� ODWH�EUHHGLQJ�

RI�VRPH�SDLUV��LQ�HDUO\�-XO\�IUHVK�HJJV�ZHUH�IRXQG�LQ�VRPH�

'XQOLQ�DQG�/DSODQG�%XQWLQJ��� ,Q� ODWH�-XQH�DQG�HDUO\�-XO\�

WKH� ZHDWKHU� LPSURYHG� GUDPDWLFDOO\�� DQG�PDVV� HPHUJHQFH�

RI� 'LSWHUD� IOLHV� �&KLURQRPLGDH�� 7LSXOLGDH�� DV� ZHOO� DV�

KDWFKLQJ�RI�ZDGHU�FKLFNV�RFFXUUHG�LQ�HDUO\�-XO\��

'XULQJ� RXU� ZDGHU� EDQGLQJ� DFWLYLW\� IURP� ���� -XO\� PDQ\�

VLJQV� RI� WKH� IRUPHU� SUHVHQFH� RI� OHPPLQJV� FRXOG� EH� VHHQ�

HYHU\ZKHUH�� LQFOXGLQJ� D�PRGHUDWH� QXPEHU�RI� XQGHU�VQRZ�

QHVWV��2QO\�WKUHH�OLYH�OHPPLQJV�ZHUH�VHHQ�GXULQJ�WKLV�SH�

ULRG��E\���SHRSOH��

$UFWLF�)R[HV�ZHUH�VHHQ�WZLFH��6QRZ\�2ZOV�ZHUH�DOVR�SUH�

VHQW� LQ� VPDOO� QXPEHU�� ZKLOH� QXPEHUV� RI� QRQ�EUHHGLQJ�

/RQJ�WDLOHG� 6NXDV� ZHUH� KLJK� ZLWK� LQFUHDVLQJ� IORFN� VL]H�

WKURXJK� HDUO\� -XO\�� $UFWLF� 6NXD� GLG� QRW� EUHHG�� DQG� RQO\�

RQH�SDLU�RI�3RPDULQH�6NXD�QHVWHG��FOXWFK�RI�RQH�HJJ���$OO�

WKHVH�REVHUYDWLRQV� LQGLFDWH�DQ�REYLRXV�GHFOLQH� LQ�SRSXOD�

WLRQV� RI� URGHQWV� DIWHU� WKHLU� SHDN� QXPEHUV� LQ� WKH� SUHYLRXV�

WZR� \HDUV�� 5RGHQW� QXPEHUV� ZHUH� SUREDEO\� KLJK� HQRXJK�

ORFDOO\� LQ� HDUO\� -XQH� WR� LQGXFH� VRPH� 3RPDULQH� 6NXDV� WR�

QHVW�� DQG� LQ� HDUO\� -XO\� OHPPLQJ� QXPEHUV�ZHUH� QRW� \HW� DW�

WKHLU�ORZ��

'XULQJ� WKH� KDWFKLQJ� SHULRG�� WKH� GHQVLW\� RI� VXFFHVVIXOO\�

EUHHGLQJ�'XQOLQV�ZDV�VLPLODU�LQ������DQG�������ZKLOH�WKH�

GHQVLW\� RI� 3HFWRUDO� 6DQGSLSHUV� LQ� ����� ZDV� UDWKHU� ORZ��

7KH� GHQVLW\� RI� 6HPLSDOPDWHG� 6DQGSLSHUV� DOVR�ZDV� SRVVL�

EO\�UHGXFHG��/RZ�EUHHGLQJ�QXPEHUV�RI�$PHULFDQ�*ROGHQ�

3ORYHU�� 6HPLSDOPDWHG� 3ORYHU�� 7XUQVWRQH� DQG� :HVWHUQ�

6DQGSLSHU� DUH� SUREDEO\� W\SLFDO� IRU� WKLV� DUHD�� $� JHQHUDO�

LPSUHVVLRQ� LV� WKDW�QHVWLQJ�VXFFHVV�RI�PRVW� WXQGUD�ELUGV� LQ�

WKH� VXUYH\HG� DUHD�ZDV� DYHUDJH� RU� HYHQ� DERYH� DYHUDJH� LQ�

VSLWH�RI�URGHQW�GHFOLQH��

3�6�7RPNRYLFK��0�1�'HPHQWLHY��5�(�*LOO��-U���

0�.DVKLZDJL��7�0DQR��<�6KLJHWD�

����%RGILVK�,VODQG��3UXGKRH�%D\��$ODVND��86$�������
1��

������
:��

,W� ZDV� D� ODWH� VHDVRQ�� EXW� ZDUPHU� WKDQ� WKH� SUHYLRXV� WZR�

VXPPHUV� ZLWK� QR� PDMRU� VWRUPV�� 0LQHUDOV� 0DQDJHPHQW�

6HUYLFHV� KDV� IXQGHG� WKH� SODFHPHQW� RI� �� PHWHRURORJLFDO�

VWDWLRQV� WKDW� UXQ� ��� KRXUV�GD\� DQG� VHQG� LQIRUPDWLRQ� YLD�

VDWHOOLWH� WR� $QFKRUDJH� �WKLV� GDWD� FDQ� EH� DFFHVVHG� DW� WKH�

IROORZLQJ� ZHE� VLWH�� KWWS���ZZZ�UHVGDW�FRP�PPV���� 6QRZ�

FRYHU� UHDFKHG� ���� OHYHO� RQ� ��� -XQH� EXW� KDG� JRQH� FRP�

SOHWHO\�E\�-XO\��

$ERXW� ��&ROODUHG�/HPPLQJV�ZHUH� IRXQG�XQGHU� RXU� WHQWV��

$EXQGDQFH� LQFUHDVHG� ODWHU� LQ� VXPPHU��$UFWLF�)R[HV�ZHUH�

FRPPRQ��KRZHYHU�EUHHGLQJ�ZDV�QRW�UHFRUGHG��

7KH� QXPEHU� RI� EUHHGLQJ� &RPPRQ� (LGHUV� RQ� WKH� FRDVWDO�

EDUULHU�LVODQGV�ZDV�ORZHU�LQ������UHODWLYH�WR�������7KLV�LV�

SUREDEO\� GXH� WR� D� ODUJH� VWRUP� LQ� $XJXVW� ����� ZKLFK�

FKDQJHG�WKH�GLVWULEXWLRQ�RI�GULIWZRRG�XVHG�E\�WKH�ELUGV�IRU�

QHVWLQJ��3UHGDWLRQ�UDWHV�E\�$UFWLF�IR[HV�ZHUH�DOVR�KLJKHU�LQ�

�����UHODWLYH� WR�������DQG�IR[HV�FOHDUHG�PRVW�RI� WKH�EDU�

ULHU� LVODQGV� IURP� +DUULVRQ� %D\� WR� .DWRYLN�� RQO\� WZR� LV�

ODQGV�LQ�WKH�PLGGOH��6WXPS�DQG�(JJ�LVODQGV��KDG�DQ\�SUR�

GXFWLYLW\��:LOORZ�*URXVH�ZHUH�FRPPRQ�DQG�VRPH�KDWFKHG�

\RXQJ��

5�%�/DQFWRW�

6HH�DOVR��

KWWS���ZZZ�DEVF�XVJV�JRY�UHVHDUFK�VLVBVXPPDULHV�ZD�

WHUIRZOBVLV�%HDXIRUWB6HDBGXFNV�KWP�

/DQFWRW��5��%���-��5HHG��'��/DFURL[��3��)OLQW��-��&��)UDQ�

VRQ��7��+ROOPHQ��0��'��+RZHOO��-��%��*UDQG��������

0RQLWRULQJ�%HDXIRUW�6HD�ZDWHUIRZO�DQG�PDULQH�ELUGV��

�����$QQXDO�3URJUHVV�5HSRUW��5HSRUW�IRU�0LQHUDOV�

0DQDJHPHQW�6HUYLFH�E\�8��6��*HRORJLFDO�6XUYH\�

����0DFNHQ]LH�'HOWD�UHJLRQ��&DQDGD�������
1��������
:��

,Q�WKH�0DFNHQ]LH�'HOWD�UHJLRQ��ZKLFK�SUREDEO\�LV�WKH�PRVW�

LPSRUWDQW�EUHHGLQJ�DUHD�IRU�7XQGUD�6ZDQV�&\JQXV�FROXP�

ELDQXV�LQ�&DQDGD��D�ORZ�SHUFHQWDJH�RI�WKH�SDLUV�SURGXFHG�

EURRGV� DQG� WKH� SURGXFWLYLW\�ZDV� YHU\� ORZ� WKLV� SDVW� \HDU��

7KLV�DUHD�DFFRXQWV� IRU�SHUKDSV�����RI� WKH�HDVWHUQ�SRSXOD�

WLRQ��VR�D� IXUWKHU�GHFOLQH�PLJKW�EH�H[SHFWHG�LQ�WKLV�\HDU¶V�

ZLQWHULQJ� FRXQWV�� $OVR�� EHFDXVH� RI� WKH� ODWH� VSULQJ� HOVH�

ZKHUH� LQ� WKH� &DQDGLDQ� $UFWLF�� EUHHGLQJ� FRQGLWLRQV� ZHUH�

SRRU� WKURXJKRXW�PRVW� RI� WKH� UDQJH�RI� WKH�HDVWHUQ�SRSXOD�

WLRQ��

-�(�+LQHV��S�����LQ��&DQDGLDQ�:LOGOLIH�6HUYLFH�:DWHUIRZO�

&RPPLWWHH��������3RSXODWLRQ�6WDWXV�RI�0LJUDWRU\�

*DPH�%LUGV�LQ�&DQDGD��1RYHPEHU�������&:6�0LJU��

%LUGV�5HJXO��5HS��1R�����KWWS���ZZZ�FZV�

VFI�HF�JF�FD�FDQELUG�VWDWXV�QRY���QRY����BH�SGI�

����%DQNV�,VODQG��&DQDGD�������
1��������
:��

6SULQJ�ZDV�YHU\�ODWH�RQ�%DQNV�,VODQG��/HVVHU�6QRZ�*RRVH�

QHVWLQJ�ZDV�GHOD\HG�DQG�D�ODUJHU�WKDQ�QRUPDO�SURSRUWLRQ�RI�

WKH�ELUGV�ZHUH�QRQ�EUHHGHUV��

'�&DVZHOO�DQG�-�(�+LQHV��S�����LQ��&DQDGLDQ�:LOGOLIH�6HUYLFH�

:DWHUIRZO�&RPPLWWHH��������3RSXODWLRQ�6WDWXV�RI�0L�

JUDWRU\�*DPH�%LUGV�LQ�&DQDGD��1RYHPEHU�������&:6�

0LJU��%LUGV�5HJXO��5HS��1R�����KWWS���ZZZ�FZV�

VFI�HF�JF�FD�FDQELUG�VWDWXV�QRY���QRY����BH�SGI�

����:DONHU�%D\��.HQW�3HQLQVXOD��1XQDYXW��&DQDGD�

������
1��������
:��

7KH�VHDVRQ�ZDV�D�IHZ�GD\V�ODWH��MXGJLQJ�IURP�FRQGLWLRQV�LQ�

&DPEULGJH�%D\��1R�PDMRU� VQRZIDOOV� RFFXUUHG�GXULQJ� WKH�

VXUYH\�SHULRG� IURP���� WR����-XQH�� WKRXJK�VQRZ�VOHHW�UDLQ�

VTXDOOV� RFFXUUHG� DOPRVW� GDLO\�� DQG� WKLV� SHULRG� ZDV� DOVR�

PRUH�ZLQG\�WKDQ�XVXDO��

:H�REVHUYHG�ORWV�RI�HYLGHQFH�RI�ZLQWHU� OHPPLQJ�DFWLYLW\��

EXW� YHU\� IHZ� OLYH� OHPPLQJV� ZHUH� VHHQ�� $UFWLF� )R[HV��

6QRZ\�2ZOV��/RQJ�WDLOHG��$UFWLF�DQG�3RPDULQH�6NXDV�DQG�

5RXJK�OHJJHG�%X]]DUGV�ZHUH�UDUH��EXW�$UWFLF�)R[HV�EUHG��

9�-RKQVWRQ�

����.DUUDN�/DNH��4XHHQ�0DXG�*XOI�%LUG�6DQFWXDU\��

1XQDYXW��&DQDGD�������¶1��������¶:��

7KH� WLPLQJ� RI� VSULQJ� WKDZ� ZDV� DYHUDJH� ZLWK� ���� VQRZ�

FRYHU�RQ����0D\�DQG�FRPSOHWH�FOHDUDQFH�E\�PLG�-XQH��LFH�

EUHDN�XS� RQ� PDMRU� ULYHUV� WRRN� SODFH� RQ� �� -XQH�� 6WURQJ�

ZLQGV��ORZ�DLU�WHPSHUDWXUHV��DQG�PRUH�SUHFLSLWDWLRQ�RQ�DY�

HUDJH� H[SHULHQFHG� LQ� -XQH� UHVXOWHG� LQ� DEDQGRQPHQW� RI�
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QHVWV� E\� JHHVH� �/HVVHU� 6QRZ� DQG�5RVV
V�� DQG� ORZHU� WKDQ�

DYHUDJH�EUHHGLQJ�VXFFHVV��

/HPPLQJV� DQG� YROHV� ZHUH� UHODWLYHO\� DEXQGDQW� LQ� �����

ZLWK�����VPDOO�PDPPDOV�SHU�����WUDS�QLJKWV�LQ������FRP�

SDUHG� WR� ���� VPDOO�PDPPDOV� SHU� ���� WUDS�QLJKWV� LQ� �����

�WKH�VPDOO�PDPPDO�LQGH[�LQ������ZDV�WKH�KLJKHVW�UHFRUGHG�

DW�.DUUDN� /DNH� VLQFH� WKH� VWDUW� RI�PRQLWRULQJ� VPDOO�PDP�

PDO�DEXQGDQFH�LQ��������

$UFWLF� )R[HV� ZHUH� DOVR� UHODWLYHO\� DEXQGDQW� LQ� �����ZLWK�

���� IR[HV� VHHQ� SHU� ���� NP� WUDYHOOHG� LQ� ����� FRPSDUHG�

ZLWK����� IR[HV� VHHQ�SHU�����NP� WUDYHOOHG� LQ�������$UFWLF�

)R[�UHSURGXFWLRQ�DSSHDUHG�WR�EH�PRGHUDWH�LQ������ZLWK���

UHSURGXFLQJ� GHQV� SHU� ���� NP
�

� LQ� ����� FRPSDUHG�ZLWK� ��

UHSURGXFLQJ�GHQV�SHU�����NP
�

�LQ�������7KHUH�ZDV�D�KLJKHU�

GHQVLW\�RI�UHSURGXFLQJ�GHQV�LQ�WKH�JRRVH�FRORQ\�WKDQ�WKHUH�

ZDV�RXWVLGH�WKH�FRORQ\����GHQV�SHU�����NP
�

�FRPSDUHG�WR���

GHQV�SHU� ����NP
�

� LQ� ����� DQG���GHQV�SHU�����NP
�

� FRP�

SDUHG� WR� �� GHQV� SHU� ���� NP
�

� LQ� ������ UHVSHFWLYHO\�� 7KH�

PDMRULW\� RI� IRRG� WDNHQ� E\� $UFWLF� )R[HV� DW� .DUUDN� /DNH�

ZHUH�HJJV�������ZKHUHDV�OHPPLQJV��JRRVH�FDUFDVVHV��DQG�

XQNQRZQ�IRRGV�PDGH�XS�RQO\�D�VPDOO�SRUWLRQ�RI�WKH�IRRG�

WDNHQ� �������$UFWLF�)R[HV� WRRN�� RQ� DYHUDJH�����HJJV�SHU�

KRXU� GXULQJ� WKH� QHVWLQJ� VHDVRQ� LQ� ����� DQG� ��� HJJV� SHU�

KRXU�GXULQJ�WKH�QHVWLQJ�VHDVRQ�LQ�������0RVW�RI�WKHVH�HJJV�

������ZHUH� FDFKHG� IRU� ODWHU� XVH�ZKHUHDV�PRVW� OHPPLQJV�

������ ZHUH� EURXJKW� EDFN� WR� GHQ� VLWHV� �RQO\� ���� RI� WKH�

OHPPLQJV�ZHUH�FDFKHG���

0HDQ� QHVW� LQLWLDWLRQ� GDWH� IRU� JHHVH� LQ� �����ZDV� DYHUDJH��

1HVW� VXFFHVV�ZDV� ���� LQ� ������ ���� ORZHU� WKDQ� WKH� WHQ�

\HDU� DYHUDJH� IRU� 6QRZ� DQG� 5RVV
V� $QVHU� URVVLL� JHHVH��

SUREDEO\� GXH� WR� SRRU� ZHDWKHU� FRQGLWLRQV� GXULQJ� LQFXED�

WLRQ��EXW�.LQJ�(LGHU�QHVW�VXFFHVV�ZDV�DERXW�DYHUDJH��'XH�

WR� WKH� ODUJH� VL]H� DQG� V\QFKURQRXV� QHVWLQJ� RI� WKH� FRORQ\��

GHSUHGDWLRQ�E\�$UFWLF�)R[HV��JXOOV�DQG�VNXDV�RQ�JHHVH�ZDV�

PLQLPDO��DQG�WKLV�IDFWRU�GRHV�QRW�DSSHDU�WR�IOXFWXDWH�PXFK�

DQQXDOO\��

'�.HOOHW��5�$OLVDXVNDV��*�6DPHOLXV�

6HH�DOVR��KWWS���ZZZ�XVDVN�FD�ELRORJ\�IR[�UHVXOW�KWPO�

$OLVDXVNDV��5�7��������1XWULWLRQDO�HFRORJ\�DQG�SRSXODWLRQ�

ELRORJ\�RI�5RVV
V�*HHVH��������8QSXEOLVKHG�UHSRUW�RI�WKH�

&DQDGLDQ�:LOGOLIH�6HUYLFH��

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

7KH� VSULQJ� RI� ����� ZDV� YHU\� HDUO\�� DQG� DERYH�DYHUDJH�

WHPSHUDWXUHV�SUHYDLOHG�IRU�PRVW�RI�WKH�SHULRG�IURP�WKH�EH�

JLQQLQJ�RI�0D\�WR�2FWREHU��6QRZ�GLVDSSHDUHG�ORQJ�EHIRUH�

P\� DUULYDO� �-XQH� ���� DQG� WKH� EUHDN�XS� RQ� WKH� &KXUFKLOO�

5LYHU�RFFXUUHG�LQ�WKH�ODVW�GD\V�RI�0D\�±�RQH�RI�WKH�HDUOLHVW�

GDWHV� UHPHPEHUHG� E\� WKH� ORFDO� UHVLGHQWV��$W\SLFDOO\� KLJK�

WHPSHUDWXUHV� UHDFKLQJ� ����&� ZHUH� UHFRUGHG� LQ� WKH� ODVW�

GD\V�RI�0D\�DQG�WKH�ILUVW�GD\V�RI�-XQH��7KLV�ZDV�IROORZHG�

E\� WKH� PRUH� VHDVRQDEOH� ZHDWKHU� �DYHUDJH� -XQH� WR� HDUO\�

-XO\���ZLWK�VKRUW�VSHOO�RI�VQRZ�FRYHU�RQ�-XQH�����DQG�FORVH�

WR� IUHH]LQJ� WHPSHUDWXUHV� LQ� WKH� ILUVW� GD\V� RI� -XO\� ±� QRW�

DW\SLFDO�IRU�WKLV�SODFH��

7KLV�ZDV� WKH� VHFRQG�\HDU� RI� YHU\� ORZ� OHPPLQJ�QXPEHUV��

QR� OHPPLQJV�ZHUH� FDXJKW� DW�&KXUFKLOO� QRU� ���NP� IDUWKHU�

VRXWK� �-�'X%RLV��0DQLWRED�0XVHXP� RI�0DQ� DQG�1DWXUH��

:LQQLSHJ��SHUV��FRPP����DQG�QR�OHPPLQJV�ZHUH�VHHQ�GXU�

LQJ�ILHOG�ZRUN��

6HYHUDO�GHQV�RI�DQ�$UFWLF�)R[�ZHUH�DFWLYH�LQ�WKH�DUHD��DQG�

WKH�$UFWLF� 6NXDV� DQG�+HUULQJ�*XOOV� EUHG� LQ� UHJXODU� QXP�

EHUV�LQ�WKH�VDPH�DUHDV��7HUULWRULHV�RI�5RXJK�OHJJHG�+DZN��

0HUOLQ��DQG�1RUWKHUQ�+DUULHU��NQRZQ�WR�PH��ZHUH�YDFDQW��

EXW�ELUGV�RI� WKH� WZR� ODWWHU�VSHFLHV�ZHUH�RFFDVLRQDOO\�VHHQ�

LQ�WKH�DUHD��

7KHUH�ZHUH�XVXDO�QXPEHUV�RI�JHHVH��DQG� WKH\�ZHUH�GRLQJ�

ZHOO� �FOXWFKHV� GLGQ
W� VHHP� WR� EH� VPDOOHU� WKDQ� XVXDO� DQG�

IOHGJLQJ� VXFFHVV� DSSHDUHG� WR� EH� JRRG�� WRR� ±� WUHPHQGRXV�

GLIIHUHQFH�ZLWK� WKH� ODVW�\HDU��ZKHQ�ZH�VDZ�ODUJH�JRVOLQJV�

YHU\�UDUHO\��DQG�XVXDOO\�RQO\���RU���RI�WKHP�ZLWK�SDUHQWV���

6SULQJ�KXQWLQJ�ZDV�DOORZHG� �DQG�HQFRXUDJHG�� LQ�RUGHU� WR�

UHGXFH�WKH�QXPEHUV�RI�JHHVH�WKDW�DUH�GHYDVWDWLQJ�KDELWDW�LQ�

WKH�QHDUE\�FRORQ\�DW�/D�3HURXVH�%D\��DQG�WR�D�OHVVHU�H[WHQW�

DOVR� DW� &KXUFKLOO�� +RZHYHU�� WKLV� SUHVVXUH� GLGQ
W� GLPLQLVK�

QXPEHUV� RI� QHVWLQJ�SDLUV� LQ�DQ\� VXEVWDQWLDO�ZD\�� LI� DW� DOO��

%UHHGLQJ� RI� 7XQGUD� 6ZDQV�� 6DQGKLOO� &UDQHV�� DQG� /LWWOH�

*XOOV�ZDV�FRQILUPHG��DUH�NQRZQ�WR�EUHHG�LQ�VRPH�\HDUV���

&UDQHV� ZHUH� FRPPRQ� DV� QRQ�EUHHGHUV�� DQG� EUHG� YHU\�

UDUHO\��

$PHULFDQ� *ROGHQ� 3ORYHUV� QHVWHG� LQ� KDOI� WKH� QXPEHUV� RI�

WKH�\HDU�EHIRUH��LQ�DQ�DUHD�RI�DERXW����NP
�

��ZKHUH�LQ������

���QHVWV�ZHUH� IRXQG�� LQ������RQO\���ZHUH�NQRZQ��/HVVHU�

<HOORZOHJV�7ULQJD� IODYLSHV�DOVR�QHVWHG� LQ� WKH�ORZHU�QXP�

EHUV� WKDQ� WKH� \HDU� EHIRUH�� &RQYHUVHO\�� .LOOGHHUV� &KD�

UDGULXV�YRFLIHUXV�DQG�:KLPEUHOV��ZKLFK�EUHG�LQ�YHU\�ORZ�

QXPEHUV�LQ�������LQ������EUHG�LQ�WKHLU�KLJKHVW�QXPEHUV�RI�

WKH� ODVW� �� \HDUV�� +LJK� QXPEHUV� RI� :KLPEUHOV� FRLQFLGHG�

ZLWK�WKH�KLJK�DEXQGDQFH�RI�ODVW�\HDU¶V�EHUULHV�VWLOO�SUHVHQW�

LQ� WKH� VSULQJ�� DQG� WKH� ELUGV� ZHUH� RIWHQ� VHHQ� IHHGLQJ� RQ�

WKHVH�EHUULHV��$OWKRXJK�QR� IRUPDO� VXUYH\V�RI�6KRUW�ELOOHG�

'RZLWFKHU� /LPQRGURPXV� JULVHXV� ZHUH� GRQH�� XQXVXDOO\�

PDQ\�QHVWV�ZHUH�IRXQG�E\�FKDQFH��/DSODQG�%XQWLQJ�±�RQH�

RI�WKH�FRPPRQHVW�SDVVHULQHV�LQ�DW�OHDVW�WKH�ODVW�VL[�GHFDGHV�

GLG�QRW�EUHHG� IRU� WKH� ILUVW� WLPH��WKHUH�ZHUH�VWLOO� WZR�SDLUV�

ODVW� \HDU��� DQG� RQO\� RQH� SDLU� RI� 6PLWK
V� /RQJVSXU� &DO�

FDULXV�SLFWXV��DOVR�D�FRPPRQ�EUHHGHU�LQ�WKH�SDVW��ZDV�VHHQ��

7KH� RQVHW� RI� QHVWLQJ�ZDV�YHU\� HDUO\�� DQG� VR� WKH�KDWFKLQJ�

GDWHV� ZHUH� WKH� HDUOLHVW� RQ� UHFRUG� IRU� VHYHUDO� VSHFLHV�

�6KRUW�ELOOHG� 'RZLWFKHU�� ��� -XQH�� $PHULFDQ� *ROGHQ�

3ORYHU� DQG� +XGVRQLDQ� *RGZLW� /LPRVD� KDHPDVWLFD�� ���

-XQH���)RU� FRPSDULVRQ�� KDWFKLQJ�RI�*ROGHQ�3ORYHU�DQWLFL�

SDWHG�RQ����-XO\������ZHUH�DPRQJ�WKH�ODWHVW�UHSRUWHG��

1HVWLQJ� VXFFHVV� ZDV� UHFRUGHG� RQO\� IRU� *ROGHQ�3ORYHUV��

ZKHUH� DOO� RI� ��� QHVWV� IRU�ZKLFK� WKH� RXWFRPH�ZDV� NQRZQ�

KDWFKHG� VXFFHVVIXOO\�� 7KLV� ZDV� WKH� KLJKHVW� KDWFKLQJ� VXF�

FHVV� RQ� UHFRUG� IRU� WKLV� VSHFLHV��+DWFKLQJ�RFFXUUHG�RYHU�D�

SHULRG�RI����GD\V� ����-XQH� ����-XO\��� WKXV�V\QFKURQ\�ZDV�

VLPLODU� WR� WKH�RWKHU�ZDUP�VHDVRQ�RI�������DQG�ZDV� ORZHU�

WKDQ� LQ� WKH� FROG� \HDU� RI� ������ ZKHQ� DOO� QHVWV� KDWFKHG�

ZLWKLQ���GD\V��7KH�PHDQ�KDWFKLQJ�GDWH�ZDV���-XO\��DQG�WKH�

GLVWULEXWLRQ� ZDV� DSSUR[LPDWHO\� QRUPDO�� &OXWFK� VL]H� ZDV�

W\SLFDO�IRU�WKLV�SODFH���������

$V� OHPPLQJV� DUH� QHYHU� SOHQWLIXO� LQ� WKH� DUHD�� HYHQ�GXULQJ�

WKH�
EHVW
�\HDUV��(ULFD�1RO��SHUV��FRPP����KLJK�QHVW�VXFFHVV�

RI�ZDGHUV�LQ�D�\HDU�RI�YHU\�ORZ�URGHQW�QXPEHUV�FDQ�EH�UH�

ODWHG�WR�VSHFLDOL]DWLRQ�RI�$UFWLF�)R[HV�DQG�$UFWLF�6NXDV�RQ�

RWKHU� DEXQGDQW� SUH\� �JHHVH� HJJV� DQG� SDVVHULQHV�� UHVSHF�

WLYHO\���

-�.OLPD�
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����%\ORW�,VODQG��&DQDGD�������
1�������
:��

)RU� WKH� WKLUG� FRQVHFXWLYH� \HDU�� EUHHGLQJ� FRQGLWLRQV� ZHUH�

XQIDYRXUDEOH� IRU�*UHDWHU�6QRZ�*HHVH�RQ�%\ORW�,VODQG��,Q�

������VQRZ�FRYHU�ZDV�WKH�KHDYLHVW�UHFRUGHG�VLQFH�VWXGLHV�

EHJDQ� LQ� ������ 7KH� WLPLQJ� RI� QHVWLQJ� ZDV� QHDU� QRUPDO��

+RZHYHU�� ERWK� QHVWLQJ� HIIRUW� DQG� PHDQ� FOXWFK� VL]H� ZHUH�

EHORZ� DYHUDJH�� 1HVW� VXFFHVV� ZDV� DOVR� EHORZ� DYHUDJH�

�������GXH�PDLQO\�WR�SUHGDWLRQ�E\�$UFWLF�)R[HV�DQG�DYLDQ�

SUHGDWRUV�ZKLFK�ZDV�UHODWLYHO\�KLJK�GHVSLWH�DQ�DEXQGDQFH�

RI� OHPPLQJV�� 7KH� UHGXFHG� UHSURGXFWLYH� HIIRUW� DQG� KLJK�

SUHGDWLRQ�SUHVVXUH�DUH�H[SHFWHG�WR�UHVXOW�LQ�EHORZ�DYHUDJH�

SURGXFWLRQ�RI�\RXQJ��EXW�PXFK�KLJKHU�WKDQ�WKH�UHFRUG�ORZ�

RI��������1RQHWKHOHVV��GXH�WR�WKHLU�KLJK�SRSXODWLRQ�OHYHO��D�

ODUJH�IDOO�IOLJKW�LV�H[SHFWHG��

-�+XJKHV��S�����LQ��&DQDGLDQ�:LOGOLIH�6HUYLFH�:DWHUIRZO�

&RPPLWWHH��������3RSXODWLRQ�6WDWXV�RI�0LJUDWRU\�

*DPH�%LUGV�LQ�&DQDGD��1RYHPEHU�������&:6�0LJU��

%LUGV�5HJXO��5HS��1R�����KWWS���ZZZ�FZV�

VFI�HF�JF�FD�FDQELUG�VWDWXV�QRY���QRY����BH�SGI�

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

�����¶:��

7KH�VQRZ�PHOW�SDWWHUQ�ZDV�LQ�WKH�DYHUDJH�UDQJH��

7KH�URXWLQH�VXUYH\V�RI�WKH�OHPPLQJ�ZLQWHU�QHVWV�UHYHDOHG�D�

FRQWLQXDWLRQ�RI�WKH�ORZ��HYHQ�D�VOLJKW�UHFRYHU\�ZDV�DSSDU�

HQW� ZKHQ� FRPSDUHG� WR� WKH� GHHS� GHSUHVVLRQ� UHFRUGHG� LQ�

������ 7KH� ORZ� DEXQGDQFH� RI� OHPPLQJV� DV� DOVR� LQIHUUHG�

IURP� WUDSSLQJ� HIIRUWV� WKURXJKRXW� WKH� VXPPHU� �RQO\� WZR�

DQLPDOV� FDXJKW��� ZDV� UHIOHFWHG� LQ� WKH� UHVSRQVH� RI� SUHGD�

WRUV��

6QRZ\�2ZOV�ZHUH�DEVHQW�� DQG� LI� WKHUH�ZHUH�DQ\�EUHHGLQJ�

DWWHPSWV�DPRQJ�/RQJ�WDLOHG�6NXDV�WKH\�ZHUH�QRW�UHFRUGHG��

2QO\�RQH�$UFWLF�)R[�GHQ��LQ� WKH�ZKROH�YDOOH\��ZDV�RFFX�

SLHG�E\�D�IDPLO\�ZLWK�FXEV��5HJDUGLQJ�6WRDWV��WKH�UHFRUG�RI�

SUHGDWLRQ� RI� ZLQWHU� QHVWV� KDV� VKRZQ� WKDW� IHZ� LQGLYLGXDOV�

PXVW�KDYH�EHHQ�SUHVHQW�LQ�HDUO\�ZLQWHU�����������EXW�LQGL�

FDWLRQV� SURYLGHG� E\� WUDSSLQJ� LQ� VXPPHU� VXJJHVWHG� WKDW�

WKH\� ZHUH� WKHQ� SXVKHG� WR� WKH� HGJH� RI� ORFDO� H[WLQFWLRQ��

7KHVH� REVHUYDWLRQV� UHPDLQ� LQ� OLQH�ZLWK� WKH� JHQHUDO� WUHQG�

VXJJHVWLQJ�D�GHOD\HG�UHVSRQVH�RI�WKH�6WRDWV�WR�WKH�OHPPLQJ�

IOXFWXDWLRQV��

7XQGUD� EUHHGLQJ� ELUGV� OLNH� .LQJ� (LGHUV� DQG� /RQJ�WDLOHG�

'XFNV�VXIIHUHG�IURP�WKH�LQFUHDVHG�SUHGDWLRQ�SUHVVXUH��DQG�

WKH�VFDUFLW\�RI�3WDUPLJDQV�PD\�DOVR�KDYH�EHHQ�UHODWHG�WR�D�

VKLIW� WR� DOWHUQDWH� SUH\�� $SSDUHQWO\� ZDGHUV� ZHUH� DOVR� DI�

IHFWHG� MXGJLQJ� IURP� WKH� YHU\� IHZ� MXYHQLOHV� REVHUYHG� LQ�

HDUO\� $XJXVW�� %DVHG� RQ� WKH� ORQJ�WHUP� SDWWHUQV� EHFRPLQJ�

DSSDUHQW�LQ�WKLV�V\VWHP��ZH�H[SHFW�DQ�RXWEUHDN�RI�WKH�OHP�

PLQJ�GXULQJ�WKH�SUHVHQW�ZLQWHU������������

%�6LWWOHU�

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

7KH� EUHHGLQJ� VHDVRQ� IRU� ZDGHUV� DW� =DFNHQEHUJ�5HVHDUFK�

6WDWLRQ�LQ�1RUWKHDVW�*UHHQODQG�VWDUWHG�ZLWK�FORVH�WR�DYHU�

DJH� FRQGLWLRQV�� L�H�� PRGHUDWH� VQRZ� FRYHU� DQG� VXQQ\� ���

KRXU� GD\V�� 6R�� WKH� ELUGV� SUHSDUHG� IRU� HJJ�OD\LQJ� LQ�PLG�

-XQH�ZLWK�WKH�ILUVW�6DQGHUOLQJ�&DOLGULV�DOED�FOXWFK�LQLWLDWHG�

RQ���� -XQH�DV� WKH�YHU\�HDUOLHVW� IRXQG��%XW� IURP���� WR����

-XQH� SRRU� ZHDWKHU� SUHYDLOHG� FXOPLQDWLQJ� LQ� D� JHQXLQH�

VQRZVWRUP� RQ� ��� -XQH�� 7KH� JURXQG� ZDV� FRYHUHG� ZLWK�

DERXW����FP�RI�QHZ�VQRZ�WKDW�WRRN�����GD\V�WR�PHOW�LQ�WKH�

ORZODQG��EXW�DERXW�D�ZHHN�RQ�WKH�KLJKHU�VORSHV��ZKHUH�WKH�

FRYHU�PD\�KDYH�EHHQ�FRQVLGHUDEO\�WKLFNHU��

7KH� UHVXOW� ZDV� GHYDVWDWLQJ� IRU� WKH� ZDGHUV�� 0DQ\� ELUGV�

JDWKHUHG�LQ�IORFNV�RQ�WKH�IHZ�VQRZ�IUHH�IHHGLQJ�VLWHV��DQG�

VHYHUDO� HJJV�ZHUH� IRXQG� VFDWWHUHG� RQ� WKH� JURXQG�±�PDQ\�

PRUH� PD\� KDYH� EHHQ� IRXQG� E\� IR[HV� DQG� VNXDV�� 2QH�

'XQOLQ� ZDV� IRXQG� GHDG�� EXW� DJDLQ� WKH� VNXDV� PD\� KDYH�

�FOHDUHG�WKH�JURXQG��EHIRUH�ZH�KDG�D�FKDQFH�WR�ILQG�DQ\�

WKLQJ��2XW�RI�D�WRWDO�RI����FOXWFKHV�DQG�EURRGV�IRXQG�GXU�

LQJ�WKH�VHDVRQ�±�WKH�ORZHVW�QXPEHU�VLQFH�WKH�YHU\�ILUVW�\HDU�

±�RQO\�RQH�&RPPRQ�5LQJHG�3ORYHU��WKUHH�6DQGHUOLQJ��RQH�

'XQOLQ�DQG�RQH�5XGG\�7XUQVWRQH�FOXWFK�KDG�EHHQ�LQLWLDWHG�

EHIRUH� RU� GXULQJ� WKH� VQRZVWRUP�� DQG� VRPH� RI� WKHVH� KHOG�

UHGXFHG�FOXWFKHV�RI�GRZQ�WR�RQH�DQG�WZR�HJJV��7KH�RWKHUV�

ZHUH�HLWKHU�LQLWLDWHG�VKRUWO\�DIWHU�WKH�VWRUP�RU��PRVW��ZHUH�

UHSODFHPHQW� FOXWFKHV� LQLWLDWHG� ����� GD\V� DIWHU� WKH� ORVV� RI�

WKH� RULJLQDO� FOXWFK�� $� 5XGG\� 7XUQVWRQH� FOXWFK� LQLWLDWHG�

DURXQG�WKH�VWRUP�ZDV�LQFXEDWHG�IRU�DERXW����GD\V�DQG�KHOG�

QR�HPEU\RV��

$SSDUHQWO\�� PRVW� 6DQGHUOLQJV� DQG� 'XQOLQV� SURGXFHG� UH�

SODFHPHQW� FOXWFKHV�� ZKLOH� RQO\� DERXW� RQH� WKLUG� RI� WKH�

5XGG\� 7XUQVWRQHV� DSSDUHQWO\� GLG� VR�� 7R�ZKDW� H[WHQW� WKH�

5HG� .QRWV� &DOLGULV� FDQXWXV� UHODLG� LV� XQNQRZQ�� EXW� WKLV�

ZDV�WKH�VSHFLHV�ZLWK�PRVW�ELUGV�VHHQ�LQ�IORFNV��XS�WR����LQ�

RQH�JURXS��GXULQJ�WKH�LQFOHPHQW�ZHDWKHU�SHULRG��

$V� H[SHFWHG��QXPEHUV�RI� OHPPLQJV�ZHUH�EXLOGLQJ�XS� WKLV�

\HDU�����LQGLYLGXDOV�ZHUH�VHHQ�E\�RQH�REVHUYHU��

$W� OHDVW� ��� SDLUV� RI� /RQJ�WDLOHG� 6NXDV� DQG� WZR� SDLUV� RI�

6QRZ\� 2ZOV� SURGXFHG� HJJV�� DQG� WKUHH� $UFWLF� )R[� GHQV�

LQVLGH�WKH�YDOOH\�KHOG�SXSV��3UHGDWLRQ�RQ�ZDGHU�QHVWV�ZDV�

DW�OHDVW������ZKLFK�LV�DW�WKH�XSSHU�HQG�RI�WKH�UDQJH�IRXQG�

VR�IDU��7KLV�GRHVQ¶W�LQFOXGH�QHVWV�GHSUHGDWHG�EHIRUH�EHLQJ�

IRXQG�� 6R�� RXU� GDWD� GR� QRW� VXSSRUW� WKH� �DOWHUQDWLYH� SUH\�

WKHRU\���L�H��WKDW�ZDGHUV�DQG�RWKHU�WXQGUD�QHVWLQJ�ELUGV�HV�

FDSH� QHVW� DQG� \RXQJ� SUHGDWLRQ� LQ� OHPPLQJ� ULFK� \HDUV��

)R[HV� VHHP� WR� VHDUFK� IRU�DQG�HDW�ZKDWHYHU� WKH\� ILQG�HGL�

EOH�� DQG� SUHGDWLRQ� RQ� ELUG� QHVWV� LV�PRUH� OLNHO\� WR� EH�SUL�

PDULO\� D� IXQFWLRQ� RI� �IR[� HIIRUW�� SHU� DUHD� VTXDUH�� DQG�

KHQFH��WKH�YDULDWLRQ�LQ�QHVW�DQG�\RXQJ�SUHGDWLRQ�D�UHVXOW�RI�

IOXFWXDWLQJ�IR[�QXPEHUV�DQG�UHSURGXFWLRQ��

,Q� VSLWH� RI� DOO� WKLV�� WKH� QXPEHUV� RI� MXYHQLOH� ZDGHUV� UH�

FRUGHG�GXULQJ�FRXQWV�LQ�WKH�GHOWDV�DW�WKH�FRDVW�HYHU\�WKLUG�

GD\� GXULQJ�$XJXVW� SRLQWHG� WR� D� JRRG� EUHHGLQJ� VHDVRQ� LQ�

FHQWUDO� KLJK� $UFWLF� *UHHQODQG�� (YHQ� 5XGG\� 7XUQVWRQHV�

DSSHDUHG� LQ� JRRG� QXPEHUV�� VR� WKH� VQRZVWRUP� PD\� QRW�

KDYH�KDG�WKH�VDPH�HIIHFW�LQ�RWKHU�SDUWV�RI�WKH�UHJLRQ��

+�0HOWRIWH�

6HH�DOVR��KWWS���ELREDVLV�GPX�GN�

0HOWRIWH��+��������:DGHU�3RSXODWLRQ�&HQVXVHV�LQ�WKH�

$UFWLF��*HWWLQJ�WKH�7LPLQJ�5LJKW��$UFWLF���������������

,1)250$7,21� 3529,'('� %<� 5(6321'(176�

:$6�(',7('�$1'�75$16/$7('�,172�

(1*/,6+��,)�1(&(66$5<��%<�352-(&7�

&225',1$7256�



$5&7,&�%5((',1*�&21',7,216�

� ��

%,5'�%5((',1*�&21',7,216�,1�7+(�

$5&7,&�,1������

3DYHO�6��7RPNRYLFK�	�0LNKDLO�<��6RORYLHY�
5HSURGXFWLYH� SHUIRUPDQFH� RI� ELUGV� HYHU\ZKHUH� GHSHQGV�

RQ�PXOWLSOH�IDFWRUV��+RZHYHU��LQ�WKH�$UFWLF�DQG�6XEDUFWLF��

ZKHUH� ELRGLYHUVLW\� LV� UHGXFHG� DQG� DELRWLF� FRQGLWLRQV� DUH�

H[WUHPH� FRPSDUHG� ZLWK� WHPSHUDWH� UHJLRQV�� UHSURGXFWLYH�

VXFFHVV� VKRZV� DQQXDO� IOXFWXDWLRQV� RI� KLJK� DPSOLWXGH�� GH�

SHQGLQJ� SULPDULO\� RQ� SUHGDWLRQ� SUHVVXUH� RQ� HJJV� DQG�

FKLFNV�� DV�ZHOO� DV�RQ� WKH�ZHDWKHU� UHJLPH�� ,QIRUPDWLRQ� UH�

FHLYHG�IURP����ORFDOLWLHV��VHH�DERYH��DOORZHG�XV�WR�DVVHVV�

WKH�EUHHGLQJ�FRQGLWLRQV�RI�ELUGV�LQ�WKH�$UFWLF�FLUFXPSRODU�

UHJLRQ�LQ�������7KH�GDWD�DYDLODEOH�IRU�DQDO\VLV�GLIIHUHG�LQ�

FRPSOHWHQHVV� DQG� KDG� DQ� LUUHJXODU� JHRJUDSKLFDO� GLVWULEX�

WLRQ��)DFWRUV�DIIHFWLQJ�ELUG�UHSURGXFWLRQ�DQG�WKH�SDWWHUQ�RI�

EUHHGLQJ�VXFFHVV�FRXOG�EH�UHYHDOHG�PRVW�FOHDUO\�IRU�WKRVH�

UHJLRQV�IURP�ZKLFK�PDQ\�FRPSOHPHQWDU\�UHSRUWV�ZHUH�UH�

FHLYHG��DQG�LQ�ZKLFK�LQWHQVLYH�TXDQWLWDWLYH�VWXGLHV�RI�QHVW�

LQJ� VXFFHVV� ZHUH� XQGHUWDNHQ�� DW� OHDVW� IRU� VRPH� ELUG� VSH�

FLHV�� 6XFK� DQ� RSWLPDO� FRPELQDWLRQ� RI� FLUFXPVWDQFHV� RF�

FXUUHG�ZLWKLQ�ODUJH�UHJLRQV�RI�WKH�VRXWK�RI�<DPDO��SDUW�RI�

7DLP\U��:UDQJHO� ,VODQG� LQ�5XVVLD�DQG�WKH�ZHVW�RI�$ODVND�

LQ�$PHULFD��5HOLDEOH� LQIRUPDWLRQ�RQ� ORFDO� FRQGLWLRQV�ZDV�

DYDLODEOH� IURP� RWKHU� UHJLRQV�� EXW� LW� FRXOG� QRW� EH� FRQVLG�

HUHG�UHSUHVHQWDWLYH�RI�D�ZLGHU�DUHD��7KH�JHRJUDSKLF�GLVWUL�

EXWLRQ�DQG�VHDVRQ�VSHFLILF�IDFWRUV�DIIHFWLQJ�ELUG�UHSURGXF�

WLYH�VXFFHVV�LQ�WKH�$UFWLF�LQ������DUH�GLVFXVVHG�EHORZ��

:HDWKHU�DQG�RWKHU�DELRWLF�IDFWRUV�

7KH�PDS�RI� GHYLDWLRQV�RI�PRQWKO\�PHDQ�DLU� WHPSHUDWXUHV�

IRU�-XQH������IURP�WKH�DYHUDJH�RYHU�WKH�ODVW���\HDUV��)LJ��

��RQ�SDJH�����FOHDUO\�VKRZV�D�SUHYDOHQFH�RI�KLJK�WHPSHUD�

WXUHV�LQ�WKH�$UFWLF�DW�WKH�EHJLQQLQJ�RI�WKH�EUHHGLQJ�VHDVRQ��

7KHVH�FRQGLWLRQV�RFFXUUHG�LQ�(XURSH��:HVWHUQ�DQG�&HQWUDO�

6LEHULD�� WKH� QRUWK� RI� WKH�5XVVLDQ� )DU�(DVW�� WKH� VRXWK� DQG�

QRUWK�ZHVW�RI�$ODVND�� DURXQG�+XGVRQ�%D\� LQ�&DQDGD�DQG�

LQ� PRVW� RI� *UHHQODQG�� /RZ� -XQH� WHPSHUDWXUHV� RFFXUUHG�

RQO\�RQ�SDUW�RI�WKH�WHUULWRU\�RI�<DNXWLD��EHWZHHQ�WKH�/HQD�

DQG�.RO\PD�ULYHUV�� LQ�(XUDVLD�� LQ�ZHVWHUQ�$ODVND��LQ�SDU�

WLFXODU��RQ�WKH�6HZDUG�3HQLQVXOD��DQG�LQ�PRVW�RI�WKH�QRUWK�

RI�&DQDGD��IURP�$ODVND�WR�%DIILQ�,VODQG���

(YDOXDWLRQ� RI� VSULQJ� SKHQRORJ\� E\� UHVSRQGHQWV� JHQHUDOO\�

DJUHHG� ZLWK� WKH� GHVFULSWLRQV� DERYH� RI� WKH� GLVWULEXWLRQ� RI�

DLU�WHPSHUDWXUH�GHYLDWLRQV�LQ�-XQH��7KXV��DQ�XQXVXDOO\�ODWH�

DQG�FROG�VSULQJ�ZDV�UHSRUWHG�IURP�PRVW�RI�$ODVND�DQG�WKH�

QRUWK� RI� &DQDGD�� ZKLOH� VSULQJ� ZDV� HYDOXDWHG� DV� HDUO\� RU�

DYHUDJH� DOPRVW� HYHU\ZKHUH� LQ� (XUDVLD�� (YDOXDWLRQ� E\� UH�

VSRQGHQWV�ZDV�XQGRXEWHGO\�DIIHFWHG�QRW�RQO\�E\�SUHYDLOLQJ�

WHPSHUDWXUHV��EXW�DOVR�E\�WKH�DPRXQW�RI�VQRZ�DFFXPXODWHG�

E\�VSULQJ��DV�VSHHG�RI� WKDZ�DOVR�FRQWULEXWHV� WR� WKH�VSULQJ�

WLPLQJ�� )RU� H[DPSOH�� VSULQJ� ZDV� ODWH� RQ� WKH� &KXNRWVN\�

3HQLQVXOD� EHFDXVH� RI� GHHS� VQRZ� DQG� GHVSLWH� KLJK� -XQH�

WHPSHUDWXUHV��,Q�FRQWUDVW��WKH�VPDOO�DPRXQW�RI�VQRZ�LQ�WKH�

,QGLJLUND�5LYHU�DUHD� �<DNXWLD�� UHVXOWHG� LQ�DQ�HDUO\� VSULQJ�

GHVSLWH�GHFUHDVHG�DLU� WHPSHUDWXUHV� LQ�-XQH��1RWDEO\�VPDOO�

DPRXQWV� RI� VQRZ� UHPDLQHG� XQWLO� VSULQJ� DFURVV� PXFK� RI�

QRUWKHUQ�(XURSHDQ�5XVVLD��DQG�ZDV�DOVR�UHFRUGHG�LQ�HDVW�

HUQ� <DNXWLD� �,QGLJLUND� DQG� .RO\PD� ULYHUV��� 3ULELORI� ,V�

ODQGV�� DQG� WKH�QRUWK�$ODVND��$OVR�� ORZ�ZDWHU� WDEOH�RU� DE�

VHQFH�RI�IORRG�LQ�VSULQJ�ZHUH�UHSRUWHG�IURP�WKHVH�UHJLRQV��

,Q�FRQWUDVW��XQXVXDOO\�GHHS�VQRZ�RQ�WKH�6HZDUG�3HQLQVXOD�

LQ� $ODVND� DQG� RQ� %\ORW� ,VODQG� LQ� &DQDGD� ZDV� WKH� PDLQ�

UHDVRQ�IRU�WKH�H[WUHPHO\�ODWH�WKDZ�DQG��SHUKDSV��IRU�ORZ�DLU�

WHPSHUDWXUHV� LQ� -XQH�� ,Q� VRPH� UHJLRQV� �.ROD� 3HQLQVXOD��

VRXWKHUQ�$ODVND��WKH�VRXWK�RI�+XGVRQ�%D\���VSULQJ�VWDUWV�LQ�

0D\�RU�HYHQ�LQ�ODWH�$SULO��UDWKHU�WKDQ�LQ�-XQH��ZKLFK�FRXOG�

SRWHQWLDOO\�FRQWULEXWH�WR�WKH�GLVFUHSDQF\�EHWZHHQ�WKH�-XQH�

WHPSHUDWXUH� PDS� DQG� SKHQRORJLFDO� UHSRUWV� IURP� UHVSRQ�

GHQWV��

7KH�PDS�RI� GHYLDWLRQV�RI�PRQWKO\�PHDQ�DLU� WHPSHUDWXUHV�

IRU�-XO\������IURP�WKH�DYHUDJH�RYHU�WKH�ODVW���\HDUV��)LJ����

RQ�SDJH�����LQGLFDWHV�WKH�SUHYDOHQFH�RI�D�ZDUP�RU�HYHQ�KRW�

VXPPHU� LQ� WKH� $UFWLF�� 7KH� FROG� -XO\� ZHDWKHU� LQ� ZHVWHUQ�

6LEHULD� DQG� WKH� QRUWK�HDVWHUQ� 1RUWK� $PHULFD� �PRVW� RI�

$ODVND� DQG� WKH� ORZHU� UHDFKHV� RI� WKH� 0DFNHQ]LH� 5LYHU��

VWRRG�RXW�DJDLQVW� WKH�JHQHUDO�SDWWHUQ��7KH� ORFDOLW\� UHSRUWV�

JHQHUDOO\�DJUHHG�ZHOO�ZLWK�WKH�DERYH�SLFWXUH��DQG�VXPPHU�

�����ZDV�HYDOXDWHG�HLWKHU�DV�ZDUP�DQG��PRVW�RIWHQ�GU\��RU�

DV�FROG��ZKLOH�LQWHUPHGLDWH�JUDGHV�ZHUH�DOPRVW�DEVHQW��

([WUHPH� HYHQWV� ZHUH� UHSRUWHG� IURP� VRPH� UHJLRQV��ZKLFK�

DIIHFWHG� RU� FRXOG� DIIHFW� WKH� UHSURGXFWLYH� SHUIRUPDQFH� RI�

ELUGV��7KH�DERYH�PHQWLRQHG�XQXVXDOO\�ODWH�VSULQJ�LQ�ZHVW�

HUQ�$ODVND� FDXVHG� SURQRXQFHG� GHFUHDVH� RI� QXPEHUV� DQG��

SUREDEO\�DEDQGRQPHQW�RI�QHVWLQJ�E\�VRPH�VSHFLHV�RI�ELUGV�

�SORYHUV�� %DU�WDLOHG� *RGZLWV� DQG� GLYHUV��� DV� ZHOO� DV� GH�

OD\HG� UHSURGXFWLRQ� LQ� RWKHUV�� ,Q� WKH� =DFNHQEHUJ� DUHD� RI�

QRUWK�HDVW�*UHHQODQG�� WKH�UHWXUQ�RI�FROG�ZHDWKHU�DQG�ZLQ�

WHU�FRQGLWLRQV�LQ�PLG�-XQH�DIWHU�WKH�VWDUW�RI�ZDGHU�EUHHGLQJ�

UHVXOWHG�LQ�PRVW�FOXWFKHV�SHULVKLQJ�DQG�WKHQ�ELUGV�UH�QHVW�

LQJ�� � 5HSURGXFWLRQ� E\� VRPH� VSHFLHV� �7XUQVWRQH�� .QRW��

ZDV�� SUREDEO\�� HQWLUHO\� GLVUXSWHG� E\� WKLV� HYHQW�� $GYHUVH�

ZHDWKHU� LQ� WKH�.DUUDN�/DNH� DUHD� LQ�&DQDGD� FDXVHG� DEDQ�

GRQPHQW� RI� QHVWV� E\� JHHVH� DQG� UHODWLYHO\� ORZ� EUHHGLQJ�

VXFFHVV�� 6XGGHQ� DQG� SURORQJHG� FRROLQJ� DQG� VWRUP\�

ZHDWKHU�DW� WKH�HQG�RI�-XO\�RQ�<DPDO�DQG�ZHVWHUQ�7DLP\U�

KDG� D� SURQRXQFHG� QHJDWLYH� LPSDFW� RQ� WKH� VXUYLYDO� RI�

FKLFNV� LQ�PDQ\�VSHFLHV��'HDWK�RI�FKLFNV�ZDV�GRFXPHQWHG�

LQ�3HUHJULQH�)DOFRQV��0HUOLQV�DQG�5RXJK�OHJJHG�%X]]DUGV�

RQ� <DPDO�� &ROG� UDLQV� LQ� ODWH� -XQH� LQ� %ROVKH]HPHOVND\D�

7XQGUD� �QRUWK�HDVWHUQ� (XURSH�� RFFXUUHG� GXULQJ� WKH� PDLQ�

KDWFKLQJ� SHULRG� IRU� VRPH� ZDGHU� VSHFLHV� DQG� FRXOG� DG�

YHUVHO\�DIIHFW�WKHLU�EUHHGLQJ�VXFFHVV��

5RGHQW�DEXQGDQFH�

3UHGDWLRQ� SUHVVXUH� RQ� HJJV� DQG� FKLFNV� RI� JURXQG�QHVWLQJ�

ELUGV�LV�RIWHQ�EHOLHYHG�WR�GHSHQG�RQ�WKH�DEXQGDQFH�RI�UR�

GHQWV��OHPPLQJV�DQG�YROHV���DV�DOWHUQDWLYH�SUH\�IRU�SUHGD�

WRUV��)LJ����RQ�SDJH����GHPRQVWUDWHV�WKH�SUHYDOHQFH�RI�ORZ�

URGHQW� QXPEHUV� LQ� WKH�$UFWLF� LQ� ������ /HPPLQJV�SHDNHG�

ORFDOO\� DW� RQO\� D� IHZ� VLWHV�� RQ� 1RYD\D� =HPO\D�� VRXWK�

:UDQJHO� ,VODQG�DQG�RQH�SRLQW� LQ� WKH� ORZHU� UHDFKHV�RI� WKH�

.RO\PD�5LYHU��,QIRUPDWLRQ�DERXW�KLJK�QXPEHUV�RI�1RUZH�

JLDQ� /HPPLQJV� �/HPPXV� OHPPXV�� LQ� VRPH� ORFDOLWLHV� LQ�

6FDQGLQDYLD� UHPDLQHG� XQFRQILUPHG�� $YHUDJH� OHPPLQJ�

QXPEHUV�� VRPHWLPHV� UHIOHFWLQJ� MXVW� WKH� ORFDO� VLWXDWLRQ��

ZHUH� UHSRUWHG� IURP� PDQ\� VLWHV�� 9DLJDFK� ,VODQG�� HDVWHUQ�

7DLP\U�� /HQD�5LYHU� GHOWD�� ,QGLJLUND�5LYHU�� ORZHU� UHDFKHV�

RI� WKH� .RO\PD� 5LYHU�� :UDQJHO� ,VODQG�� QRUWKHUQ� $ODVND��

.DUUDN� /DNH� DUHD� DQG� %\ORW� ,VODQG� �&DQDGD�� DQG�
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*UHHQODQG��3RSXODWLRQV�ZHUH�ORZ�RU�GHFUHDVLQJ�RQ�HDVWHUQ�

7DLP\U�� LQ� WKH� /HQD� GHOWD�� ,QGLJLUND�� HDVWHUQ� &KXNRWVN\�

3HQLQVXOD��%DUURZ�DUHD��QRUWK�$ODVND��DQG�.HQW�3HQLQVXOD�

LQ� &DQDGD�� ,Q� FRQWUDVW�� DQ� LQFUHDVLQJ� WUHQG� ZDV� UHSRUWHG�

IURP�%ROVKH]HPHOVND\D�7XQGUD��RQH�VLWH�RQ�VRXWKHUQ�<D�

PDO�DQG�QRUWK�HDVW�*UHHQODQG��

5RGHQW�QXPEHUV�UHDFKHG�KLJK�RU�DYHUDJH�OHYHOV�IRU�GLIIHU�

HQW� VSHFLHV� RI� YROHV� LQ� YDULRXV� VRXWKHUQ�PRVW� ORFDOLWLHV��

<DPDO�� ORZHU� UHDFKHV�RI�WKH�/HQD�DQG�.RO\PD�ULYHUV�� WKH�

VRXWK� &KXNRWVN\� 3HQLQVXOD� DQG� .DUUDN� /DNH� �)LJ�� �� RQ�

SDJH������9ROH�QXPEHUV�LQFUHDVHG�WR�GLIIHUHQW�GHJUHHV�RQ�

WKH�.ROD�3HQLQVXOD��%ROVKH]HPHOVND\D�7XQGUD�DQG�VRXWK�

HUQ� <DPDO�� :LGHVSUHDG� GHFUHDVHV� RI� YROH� SRSXODWLRQV�

ZHUH�DSSDUHQW�LQ�WKH�ZHVW�$ODVND�DQG�RQ�WKH�VRXWK�&KXNRW�

VN\�3HQLQVXOD��DIWHU�KDYLQJ�SHDNHG�IRU�WZR�SUHYLRXV�\HDUV��

3UHGDWRUV�

7KH�GLVWULEXWLRQ��QXPEHUV�DQG�EUHHGLQJ�RI�SUHGDWRUV��DV�LQ�

SUHYLRXV� \HDUV�� ZDV� FORVHO\� UHODWHG� WR� WKH� DEXQGDQFH� RI�

URGHQWV��$UFWLF�)R[�LV�DPRQJ�WKH�PRVW�LPSRUWDQW�SUHGDWRU�

DIIHFWLQJ� WKH� UHSURGXFWLYH� SHUIRUPDQFH� RI� WXQGUD� ELUGV��

/DUJH�VFDOH� EUHHGLQJ� RI� $UFWLF� )R[HV� ZDV� QRW� UHFRUGHG�

DQ\ZKHUH� LQ� ������ ZLWK� WKH� H[FHSWLRQ� RI� 6W�� 3DXO� ,VODQG�

ZKHUH�$UFWLF� )R[HV� UHO\�PRVWO\� RQ� IRRG� IURP� WKH� OLWWRUDO�

]RQH��ZKLOH�URGHQWV�DUH�DEVHQW��)LJ����RQ�SDJH������5HJX�

ODU� VLJKWLQJV�RI�EUHHGLQJ�DQLPDOV�RU�DYHUDJH� OHYHOV�RI�RF�

FXSDWLRQ�RI�IR[�GHQV�ZHUH�QRWHG�LQ�WKH�UHJLRQV�ZLWK�KLJK�RU�

DYHUDJH�QXPEHUV�RI� OHPPLQJV��DQG�VRPHWLPHV�DOVR�YROHV��

9DLJDFK�,VODQG��RQH�VLWH�RQ�VRXWKHUQ�<DPDO��,QGLJLUND�DQG�

.RO\PD� ULYHUV�� :UDQJHO� ,VODQG� �5XVVLD��� .DUUDN� /DNH�

�&DQDGD��DQG�=DFNHQEHUJ�DUHD� �*UHHQODQG���6SRUDGLFDOO\��

$UFWLF� )R[HV� EUHG� LQ� UHJLRQV� ZLWK� ORZ� RU� HYHQ� YHU\� ORZ�

OHPPLQJ� QXPEHUV��+RZHYHU�� EUHHGLQJ� RI�$UFWLF� )R[HV� LV�

XQFRPPRQ�LQ�WKH�UHJLRQV�ZLWK�ORZ�URGHQW�SRSXODWLRQV��DQG�

HYHQ� LQ� WKRVH� VXE�DUFWLF� UHJLRQV� ZLWK� KLJK� QXPEHUV� RI�

YROHV��1RQ�EUHHGLQJ�$UFWLF�)R[HV�ZHUH�QXPHURXV�RQO\� LQ�

ZHVWHUQ� $ODVND�� ZKHUH� OHPPLQJ� DQG� YROH� SRSXODWLRQV�

FUDVKHG� DFURVV� WKH� ERDUG�� (OVHZKHUH�� $UFWLF� )R[HV� ZHUH�

FRPPRQ��UDUH�RU�QRW�UHFRUGHG��$UFWLF�)R[�PRUWDOLW\�GXULQJ�

ZLQWHU� ZDV� UHSRUWHG� IURP� WKH� GHOWDV� RI� WKH� /HQD� DQG�

<XNRQ�.XVNRNZLP� ULYHUV�� L�H�� UHJLRQV� RI� GHFUHDVLQJ� WR�

ORZ�URGHQW�SRSXODWLRQV��

2ZOV�ZHUH�VHHQ� LQ�PRVW� ORFDOLWLHV��DPRQJ�ZKLFK�VRXWKHUQ�

VLWHV� XVXDOO\� \LHOGHG� UHFRUGV� RI� 6KRUW�HDUHG� 2ZOV�� DQG�

QRUWKHUQ�VLWHV�6QRZ\�2ZOV��6QRZ\�2ZOV�GHILQLWHO\�EUHG�LQ�

����� RQO\� RQ� :UDQJHO� ,VODQG� DQG� LQ� QRUWK�HDVWHUQ�

*UHHQODQG�� DQG� DOOHJHGO\� RQ� WKH� QRUWK� *\GDQ� 3HQLQVXOD�

�ZHVWHUQ�6LEHULD���ZKLOH�6KRUW�HDUHG�2ZOV�EUHG� LQ� WKH� UH�

JLRQV�RI�KLJK�YROH�GHQVLW\�LQ�WKH�ORZHU�UHDFKHV�RI�WKH�2E¶�

5LYHU��2ZO�VSHFLHV�EUHHGLQJ�RQ�WKH�.DQLQ�3HQLQVXOD�DQG�LQ�

WKH� ORZHU� UHDFKHV� RI� WKH� .RO\PD� 5LYHU� ZHUH� QRW� GHWHU�

PLQHG��1RQ�EUHHGLQJ� RZOV�ZHUH� FRPPRQ� RQ�9DLJDFK� ,V�

ODQG� �6QRZ\�� DQG� LQ� WKH� ORZHU� UHDFKHV� RI� WKH�2E¶�5LYHU�

�6KRUW�HDUHG���ZKLOH� HOVHZKHUH�REVHUYDWLRQV�RI�RZOV�ZHUH�

VSRUDGLF��)LJ����RQ�SDJH������

�

)LJXUH����$EXQGDQFH�RI�$UFWLF�)R[HV�LQ�WKH�$UFWLF�LQ������
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)LJXUH����$EXQGDQFH�RI�RZOV�LQ�WKH�$UFWLF�LQ������

�

)LJXUH����$EXQGDQFH�RI�3RPDULQH�6NXDV�LQ�WKH�$UFWLF�LQ������

�
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7KH�3RPDULQH�6NXD� LV� D� URGHQW�VSHFLDOLVW�� OLNH� WKH�6QRZ\�

2ZO�� -XGJLQJ� E\� WKH� PDS� RI� VSHFLHV� VWDWXV�� 3RPDULQH�

6NXDV� GLG� QRW� EUHHG� DFURVV� PRVW� RI� WKHLU� UDQJH� LQ� �����

�)LJ����RQ�SDJH������6ROLWDU\�QHVWLQJ�ZDV�UHSRUWHG��DW�MXVW���

VLWHV��/HQD�GHOWD��,QGLJLUND��&DSH�%DUURZ�DQG�0DOR]HPHO�

VND\D� 7XQGUD�� /RFDOO\� PRGHUDWH� OHPPLQJ� QXPEHUV� ZHUH�

PDLQWDLQHG�DW� WKH���IRUPHU�VLWHV��ZKLOH�WKHUH�ZDV�QR�FRP�

SHOOLQJ� HYLGHQFH� RI� EUHHGLQJ� DW� WKH� ODWWHU� VLWH�� 3RPDULQH�

6NXDV� SUHSDUHG� WR� EUHHG� RQ�:UDQJHO� ,VODQG�� EXW� JDYH�XS�

EHIRUH� HJJ�OD\LQJ�� 1RQ�EUHHGLQJ� 3RPDULQH� 6NXDV� DUH�

PRVWO\� VHD�ERXQG� DQG� QRUPDOO\� UDUH� LQ� WKH� WXQGUD��ZKHUH�

QXPEHUV�DW�EHVW�FDQ�EH�VXEMHFW�WR�VKRUW�WHUP�LQFUHDVHV��,W�LV�

QRWDEH�WKDW�VRPH�DUHDV�ZLWK�DYHUDJH�RU�ORZ�URGHQW�SRSXOD�

WLRQV�ZHUH�XVHG� IRU� EUHHGLQJ�E\�6QRZ\�2ZOV��EXW�QRW�E\�

3RPDULQH�6NXDV�� DQG�YLFH�YHUVD��$SSDUHQWO\� WKH� WZR� WXQ�

GUD�SUHGDWRUV�ZLWK� WKH�PRVW�SURQRXQFHG�VSHFLDOL]DWLRQ�RQ�

URGHQWV�UHVSRQG�GLIIHUHQWO\�WR�FKDQJHV�LQ�URGHQW�QXPEHUV��

+LJK� QXPEHUV� RI� /RQJ�WDLOHG� 6NXDV� DQG� 5RXJK�OHJJHG�

%X]]DUGV�ZHUH�DOVR�W\SLFDO�LQ������LQ�WKRVH�DUHDV�ZLWK�LQ�

FUHDVHG� URGHQW� DEXQGDQFH�� QDPHO\� RQH� VLWH� RQ� VRXWKHUQ�

<DPDO�DQG�WKH�ORZHU�UHDFKHV�RI�WKH�.RO\PD��LQ�WKH�FDVH�RI�

VNXDV��DQG�9DLJDFK�,VODQG�DQG�WKH�ORZHU�/HQD�5LYHU��LQ�WKH�

FDVH� RI� EX]]DUGV�� %RWK� VSHFLHV� ZHUH� UHSRUWHG� DV� EHLQJ�

FRPPRQ� DW� PDQ\� VLWHV�� EXW� WKH� VWDWXV� RI� VNXDV� UHPDLQHG�

XQNQRZQ� LQ� PRVW� FDVHV�� 5RXJK�OHJJHG� %X]]DUGV� ZHUH�

FRPPRQ�DQG�EUHG�LQ�ORFDOLWLHV�ZLWK�KLJK��DYHUDJH�DQG�HYHQ�

ORZ� URGHQW� QXPEHUV�� EXW� WKH� ODWWHU� RSWLRQ� UHVXOWHG� LQ� WKH�

DSSDUHQW�VKRUWDJH�RI� IRRG�DQG�KLJK�PRUWDOLW\�RI�FKLFNV� LQ�

QHVWV��H�J��LQ�%ROVKH]HPHOVND\D�7XQGUD�DQG�QRUWK�ZHVWHUQ�

7DLP\U���8VXDOO\�� EUHHGLQJ�ZDV� LQLWLDWHG� E\� RQO\� D� VPDOO�

SURSRUWLRQ� RI� WKH� 5RXJK�OHJJHG� %X]]DUG¶V� SRSXODWLRQ�

ZKHQ� IRRG� UHVRXUFHV� ZHUH� LQVXIILFLHQW� �H�J�� LQ� WKH� /HQD�

5LYHU�GHOWD���

(UPLQHV�ZHUH� UHSRUWHG� IURP��� ORFDOLWLHV��3RODU�%HDUV� GH�

VWUR\HG� FOXWFKHV� LQ� JHHVH�� HLGHU� DQG� JXOO� FRORQLHV� RQ� LV�

ODQGV�LQ�SDUWV�RI��1RYD\D�=HPO\D��DQG�SUHGDWLRQ�E\�DEXQ�

GDQW�%URZQ�%HDUV�SUHVXPDEO\� OHG� WR� VXEVWDQWLDO�GHFUHDVH�

RI� UHSURGXFWLYH� VXFFHVV� LQ� HLGHU� DQG� JXOO� FRORQLHV� RQ� WKH�

VRXWK�&KXNRWVN\�3HQLQVXOD��5HG�)R[HV��UDWKHU�WKDQ�$UFWLF�

)R[HV��ZHUH�WKH�SULQFLSDO�WHUUHVWULDO�SUHGDWRUV�LQ�VRPH�VXE�

DUFWLF� VLWHV�� �%UHHGLQJ�5HG�)R[HV�ZHUH� DSSDUHQWO\� DEVHQW�

IURP�WKH�9HOLND\D�5LYHU�DUHD�RQ�WKH�&KXNRWVN\�3HQLQVXOD��

ZKHUH�URGHQWV�ZHUH�DW�ORZ�OHYHOV��

'LVWULEXWLRQ�DQG�QXPEHUV�RI�WXQGUD�ELUGV�

7KH�QXPEHUV��GLVWULEXWLRQ�DQG�SRSXODWLRQ�VWUXFWXUH�RI�WXQ�

GUD�ELUGV�FDQ�FKDQJH��GHSHQGLQJ�RQ�WKH�FRQGLWLRQV�GXULQJ�

WKH� EUHHGLQJ� VHDVRQ�� $Q� HDUO\� WKDZ� DQG� ZDUP� ZHDWKHU�

VWLPXODWHG� QHVWLQJ� RI� 6QRZ� *HHVH� RQ�:UDQJHO� ,VODQG� LQ�

KLJKHU�WKDQ�XVXDO�QXPEHUV��LQFOXGLQJ�D�KLJK�SURSRUWWLRQ�RI�

ILUVW�EUHHGHUV��(DUO\�DQG�ZDUP�VSULQJ�ZHDWKHU�LQ�WKH�(XUD�

VLDQ� WXQGUD�FRXOG�KDYH�EHHQ�H[SHFWHG� WR�DOORZ�VRPH�ELUG�

VSHFLHV�WR�QHVW�IDUWKHU�QRUWK�WKDQ�QRUPDO��DQG�LQVWDQFHV�RI�

WKLV�ZHUH�UHSRUWHG��)RU�WKH�ILUVW�WLPH��EUHHGLQJ�E\�6N\ODUN�

ZDV�UHFRUGHG�RQ�7DLP\U��DV�ZHOO�DV�QHVWLQJ�LQ�FRQVLGHUDEOH�

QXPEHUV�E\�5XIIV�DQG�3HFWRUDO�6DQGSLSHUV�RQ�WKH�H[WUHPH�

QRUWK�ZHVWHUQ�7DLP\U��5XIIV��:RRG�DQG�&RPPRQ�VDQGSL�

SHUV� SHQHWUDWHG� LQWR� %ROVKH]HPHOVND\D� 7XQGUD� LQ� KLJKHU�

WKDQ� XVXDO� QXPEHUV� WR� QHVW�� *ROGHQ� 3ORYHUV�ZHUH� UDUH� LQ�

%ROVKH]HPHOVND\D�7XQGUD�DQG�RQ� VRXWKHUQ�<DPDO��ZKLFK�

LV�GLIILFXOW� WR�H[SODLQ�JLYHQ� LQFUHDVHV�LQ�WKH�DEXQGDQFH�RI�

PRVW�ZDGHUV� WKHUH�� 7KH� GHFUHDVH� LQ� QXPEHUV� RI� EUHHGLQJ�

&RPPRQ�(LGHUV�RQ�WKH�FRDVWDO�EDUULHU�LVODQGV�RI�WKH�%HDX�

IRUW�6HD�ZDV�SUREDEO\�GXH�WR�DQ�DXWXPQ�VWRUP�DQG�WKH�IRO�

ORZLQJ� FKDQJH� LQ� GLVWULEXWLRQ� RI� GULIWZRRG� XVHG� E\� WKH�

ELUGV�IRU�QHVWLQJ��7KH�GHFUHDVLQJ�WUHQG�LQ�QHVWLQJ�FRORQLHV�

RI� %UHQW� *HHVH� LQ� WKH� <XNRQ�.XVNRNZLP� 'HOWD� ZDV��

SUREDEO\�� FRQWULEXWHG� WR� E\� D� YDULHW\� RI� IDFWRUV�� VXFK� DV�

HJJLQJ�E\�KXPDQV��SUHGDWLRQ�DQG�IORRGLQJ�RI�QHVW�VLWHV�LQ�

PLG�-XQH��

3RSXODWLRQV� RI� :LOORZ� *URXVH� DQG� 5RFN� 3WDUPLJDQ� DUH�

NQRZQ�WR�H[KLELW�F\FOLFDO�IOXFWXDWLRQV�RI�D�ODUJH�DPSOLWXGH��

,QFUHDVHG� QXPEHUV� RI� JURXVH� LQ�PDQ\� UHJLRQV� RI� WKH� FLU�

FXPSRODU�UDQJH�LQ������LV�RI�QRWDEOH�LQWHUHVW��,Q�SDUWLFXODU��

D�KLJK�DEXQGDQFH�RI�:LOORZ�*URXVH�ZDV�UHSRUWHG�IURP�WKH�

.DQLQ� 3HQLQVXOD�� WZR� VLWHV� LQ� ZHVWHUQ� 6LEHULD�� WKH� ORZHU�

UHDFKHV� RI� WKH�/HQD�5LYHU� DQG�.RO\PD�5LYHU�� VRPH� VLWHV�

RQ�WKH�&KXNRWVN\�3HQLQVXOD��VLWHV�RQ�WKH�6HZDUG�3HQLQVXOD�

DQG�WR�WKH�QRUWK�RI�LW��7KH�VSHFLHV�QXPEHUV�ZHUH�HYDOXDWHG�

DV� DYHUDJH� LQ�PDQ\� ORFDOLWLHV��5RFN�3WDUPLJDQV�ZHUH�QX�

PHURXV�RQ�WKH�QRUWK�*\GDQ�DQG�WKH�QRUWK�ZHVWHUQ�7DLP\U��

ZKLOH� WKH� SRSXODWLRQ� LQ� QRUWK�HDVWHUQ�*UHHQODQG�ZDV� DW� D�

ORZ��

%UHHGLQJ�VXFFHVV�

)LJXUH���RQ�SDJH����VKRZV�ELUG�EUHHGLQJ�VXFFHVV�EDVHG�RQ�

H[SOLFLW� HYDOXDWLRQ� E\� UHVSRQGHQWV� DQG�RU� LQIHUHQFH� IURP�

WKHLU�XQDPELJXRXV�GDWD��+LJK�YDOXHV�SUHYDLOHG� LQ�(XUDVLD�

���� RI� ��� VLWHV� ZLWK� DVVLJQHG� EUHHGLQJ� VXFFHVV��� ZKLOH�

DYHUDJH� ������� DQG� ORZ� ������� FRPELQHG� DFFRXQWHG� IRU�

RQO\�KDOI�RI�WKH�WRWDO��$OO�IRXU�VLWHV�ZLWK�ORZ�VXFFHVV�DUH�LQ�

ZHVWHUQ�(XUDVLD��EXW�QHDUO\�KDOI�RI�WKH�VLWHV�ZLWK�JRRG�VXF�

FHVV��������DOVR�DUH�FRQFHQWUDWHG�WKHUH��PDNLQJ�WKH�GLIIHU�

HQFH�EHWZHHQ� WKH�ZHVWHUQ�DQG�HDVWHUQ�5XVVLDQ�$UFWLF� OHVV�

SURQRXQFHG�� *RRG� UHSURGXFWLYH� SHUIRUPDQFH� E\� WXQGUD�

ELUGV�LQ�HDVWHUQ�6LEHULD�LV�DOVR�FRQILUPHG�E\�WKH�XQXVXDOO\�

KLJK� MXYHQLOH� UDWLRV� LQ� VRPH�ZDGHU� VSHFLHV� RQ� WKHLU�ZLQ�

WHULQJ�JURXQGV�LQ�$XVWUDOLD��VHH�SDSHU�E\�0LQWRQ�HW��DO��LQ�

WKLV�LVVXH���

7KH�XQDQLPRXV�HYDOXDWLRQ�RI�ELUG�UHSURGXFWLYH�VXFFHVV�LQ�

ZHVWHUQ�$ODVND�DV�ORZ�LV�LQ�DFFRUGDQFH�ZLWK�UHSRUWV�DERXW�

D�FUDVK�LQ�URGHQW�SRSXODWLRQV�DQG�D�PDUNHG�LQFUHDVH�LQ�SUH�

GDWLRQ�SUHVVXUH��LQ�FRPELQDWLRQ�ZLWK�D�ODWH�VSULQJ��5HVSRQ�

GHQWV�DOVR�UHSRUWHG�ORZ�UHSURGXFWLYH�VXFFHVV�LQ�QRUWK�ZHVW�

DQG�QRUWK�&DQDGD�� DQG� UHODWHG� LW� WR�XQIDYRXUDEOH�ZHDWKHU�

FRQGLWLRQV�DQG�KLJK�SUHGDWLRQ��,Q�SDUWLFXODU��JRRVH�SURGXF�

WLYLW\�ZDV� VXEVWDQWLDOO\� UHGXFHG�E\�SUHGDWRUV�RQ�%\ORW� ,V�

ODQG��GHVSLWH�DQ�DEXQGDQFH�RI�OHPPLQJV��7KLV�ZDV��SURED�

EO\��GXH� WR� WKH� LQDELOLW\�RI� OHPPLQJ�SRSXODWLRQV��GHFUHDV�

LQJ�DIWHU�KDYLQJ�SHDNHG�LQ�������WR�VDWLVI\�WKH�GHPDQGV�RI�

WKH� VWLOO� QXPHURXV� SUHGDWRUV�� %LUG� UHSURGXFWLYH� VXFFHVV�

ZDV� QRW� KLJK� LQ� WKH� VXUYH\HG� ORFDOLWLHV� RI� QRUWK�HDVW�

*UHHQODQG�GXH� WR�VXEVWDQWLDO�SUHGDWLRQ�RQ�HJJV��EXW�QXP�

EHUV�RI�MXYHQLOH�ZDGHUV�LQ�DXWXPQ�FRQFHQWUDWLRQV�LQGLFDWHG�

EHWWHU�UHSURGXFWLRQ�HOVHZKHUH�LQ�*UHHQODQG��
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&RPSDULVRQ�ZLWK�SUHGLFWLRQV�IRU������

3UHGLFWLRQV�RI�ELUG�UHSURGXFWLYH�VXFFHVV�LQ�WKH�$UFWLF��VHH�

³$UFWLF� %LUGV´�� S����� LQYROYHG� D� SUHVXPSWLRQ� RI� ��\HDU�

SHULRGLFLW\� LQ� F\FOLQJ� OHPPLQJ� SRSXODWLRQV� DQG� UHODWHG�

IOXFWXDWLRQV� LQ� SUHGDWLRQ� SUHVVXUH�� :KLOH� WKLV� V\VWHP� LV��

SUREDEO\�� FRUUHFW� IRU�7DLP\U�� URGHQW�F\FOLFLW\�FDQ�EH�GLI�

IHUHQW� HOVHZKHUH� LQ� WKH�$UFWLF��7KXV�SUHGLFWLRQV� IRU������

ZHUH�UHDOL]HG�RQO\�SDUWO\��,Q�WKH�ZHVWHUQ�SDUW�RI�(XUDVLD��WR�

FHQWUDO�7DLP\U��ORFDO�LQFUHDVHV�LQ�URGHQW�SRSXODWLRQV�ZHUH�

UHSRUWHG�IRU�YROHV��EXW�QRW�IRU�OHPPLQJV��SRVVLEO\��H[FHSW�

IRU�)HQQRVFDQGLD���$V�SUHGLFWHG��FRUUHVSRQGLQJ�ORZ�QXP�

EHUV� RI� $UFWLF� )R[HV� DOORZHG� VXFFHVVIXO� UHSURGXFWLRQ� E\�

ELUGV��ZKLFK�WR�VRPH�H[WHQW�ZDV�DGYHUVHO\�DIIHFWHG�E\�XQ�

IDYRXUDEOH� ZHDWKHU�� LQ� SDUWLFXODU� LQ� WKH� QRUWKHUQ� SDUWV� RI�

ZHVWHUQ�6LEHULD��

,Q�WKH�HDVWHUQ�SDUW�RI�(XUDVLD��IURP�HDVWHUQ�7DLP\U�WR�WKH�

%HULQJ� 6WUDLW�� OHPPLQJ� SRSXODWLRQV� ZHUH� H[SHFWHG� WR�

FUDVK�� ZLWK� � WKH� H[SHFWHG� FRQVHTXHQFH� RI� SUHGDWRUV�

VZLWFKLQJ� WR� HJJV�� DQG� ORZ� UHSURGXFWLYH� SHUIRUPDQFH� RI�

ELUGV� DV� D� UHVXOW�� /HPPLQJ� QXPEHUV� DFWXDOO\� GHFUHDVHG��

EXW� D�ZLGHVSUHDG�DQG�UDSLG�FUDVK�ZDV�QRW�REVHUYHG��$V�D�

UHVXOW�� WKH� GLVWULEXWLRQ� RI� $UFWLF� )R[HV� DQG� RWKHU� URGHQW�

VSHFLDOLVW� SUHGDWRUV� FKDQJHG�� VR� WKDW� LQ� PRVW� DUHDV� WKH\�

IRXQG�VXIILFLHQW�IRRG�UHVRXUFHV�ZLWKRXW�KDYLQJ�D�FDWDVWUR�

SKLF� LPSDFW� RQ� EUHHGLQJ� ELUGV�� *RRG� UHSURGXFWLYH� SHU�

IRUPDQFH�RI�ELUGV�IROORZHG��SDUWLFXODUO\�IRU�VRPH�VSHFLHV��

EDVHG�RQ�$XVWUDOLDQ�GDWD�RQ�MXYHQLOH�UDWLRV��7KXV��SUHGLF�

WLRQV�IRU�WKLV�SDUW�RI�WKH�$UFWLF�ZHUH�QRW�FRQILUPHG��

3UHGLFWLRQ�RI�D�ORZ�VWDJH�LQ�OHPPLQJ�DQG�YROH�SRSXODWLRQV�

LQ�ZHVWHUQ�$ODVND� DQG� WKH� DVVRFLDWHG� KHDY\� SUHGDWLRQ� RQ�

HJJV�ZDV�IXOO\�UHDOL]HG��%HLQJ�DJJUDYDWHG�E\�D�ODWH�VSULQJ��

WKLV�VFHQDULR� UHVXOWHG� LQ�UHSRUWV�RI�SRRU�UHSURGXFWLYH�VXF�

FHVV�IURP�EUHHGLQJ�JURXQGV�LQ�$ODVND�DQG�LQ�FDWFK�GDWD�IRU�

%DU�WDLOHG�*RGZLWV�LQ�VRXWK�HDVW�$XVWUDOLD��7KH�PRUH�VXF�

FHVVIXO� UHSURGXFWLRQ� RI� ZDGHUV� REVHUYHG� QHDU� %DUURZ� LQ�

QRUWKHUQ�$ODVND�GHYLDWHG�IURP�WKH�JHQHUDO�SDWWHUQ��IRU�XQ�

NQRZQ�UHDVRQV��

1XPEHUV� RI� &ROODUHG� /HPPLQJV� VWDUWHG� WR� LQFUHDVH� LQ�

QRUWK�HDVW�*UHHQODQG�DV�H[SHFWHG��ZKLOH�(UPLQHV�GURSSHG�

WR�WKHLU�ORZ��+RZHYHU��QXPEHUV�RI�$UFWLF�)R[HV�ZHUH�VXE�

VWDQWLDO� DQG� VXIILFLHQW� WR� FDXVH� D� QRWDEH� GHFUHDVH� LQ� ELUG�

UHSURGXFWLYH� VXFFHVV� WKHUH��2EVHUYHG�EUHHGLQJ�SURGXFWLY�

LW\� ZDV� ORZHU� WKDQ� H[SHFWHG�� EXW� PD\� KDYH� EHHQ� KLJKHU�

HOVHZKHUH�LQ�WKH�UHJLRQ��

3UHGLFWLRQV�IRU�VXPPHU������

/HJLWLPDWH� SUHGLFWLRQV� IRU� VXPPHU� ����� DUH� SRVVLEOH� IRU�

WKRVH� UHJLRQV� IRU�ZKLFK� WKHUH� LV� DYDLODEOH� LQIRUPDWLRQ�RQ�

WKH� G\QDPLFV� RI� URGHQW� QXPEHUV� DQG� UHODWHG� UHDFWLRQV�E\�

SUHGDWRUV��%DVHG�RQ�WKH�DVVXPSWLRQ�RI�D���\HDU�F\FOH��OHP�

PLQJ� SRSXODWLRQV� FDQ� EH� H[SHFWHG� WR� LQFUHDVH� QRWDEO\�� LI�

QRW� WR�SHDN��RQ�ZHVWHUQ�7DLP\U�� ,QGLFDWLRQV�RI� LQFUHDVLQJ�

SRSXODWLRQ� WUHQGV�ZHUH� IRXQG� LQ� OHPPLQJV�RQ�<DPDO�DQG�

LQ�%ROVKH]HPHOVND\D�7XQGUD��ZKHUH� WKHUH� LV� DOVR� WKH�SR�

WHQWLDO� IRU� WKH� DUHD� RI� KLJK� YROH� QXPEHUV� WR� VSUHDG�� $V�

VXPLQJ� WKDW�$UFWLF�)R[HV�ZLOO� QRW� LQFUHDVH� LQ� DEXQGDQFH��

URGHQW�VSHFLDOLVW� SUHGDWRUV�ZLOO� KDYH� VXIILFLHQW� IRRG�ZLWK�

RXW� LPSDFWLQJ�KHDYLO\�RQ�WKH�UHSURGXFWLRQ�RI�WXQGUD�ELUGV�

WKURXJKRXW�DQ�H[WHQVLYH�DUHD�IURP�QRUWK�HDVWHUQ�(XURSH�WR�

ZHVWHUQ� 7DLP\U�� 6R�� JRRG� EUHHGLQJ� E\� ELUGV� LV� OLNHO\� WR�

RFFXU�WKHUH��

)DUWKHU�HDVW��LQ�<DNXWLD��OHPPLQJ�SRSXODWLRQV�ZLOO��SURED�

EO\�� UHDFK� WKHLU� ORZHVW� VWDJH� LQ� WKH� F\FOH�� 7KH� H[SHFWHG�

KLJK�DEXQGDQFH�RI�$UFWLF�)R[HV�DQG�WKHLU�GHYDVWDWLQJ�LP�

SDFW�RQ�ELUGV�LQ�������SUREDEO\�KDV�EHHQ�GHOD\HG�WR�VXP�

PHU� ������ 7KXV�� WKH� FKDQFHV� RI� JRRG� EUHHGLQJ� SHUIRUP�

DQFH�E\�ELUGV�LQ�HDVWHUQ�6LEHULD�DUH�SRRU��DQG�UHSURGXFWLYH�

VXFFHVV�PD\�EH�YHU\�ORZ��$�SURWUDFWHG��EXW�VXEGXHG�SHDN��

RI� OHPPLQJ�QXPEHUV� RQ�:UDQJHO� ,VODQG�GXULQJ� WKH� ODVW���

\HDUV� VKRXOG� JLYH� ZD\� WR� D� GHFUHDVH� ZLWK� WKH� DVVRFLDWHG�

LQFUHDVH�LQ�ELUG�SUHGDWLRQ�E\�$UFWLF�)R[HV�DQG�LPSDLUPHQW�

RI�QHVWLQJ�VXFFHVV��

*LYHQ�ORZ�SRSXODWLRQV�RI�VPDOO�URGHQWV�LQ�ZHVWHUQ�$ODVND�

LQ� VXPPHU� ������ QXPEHUV� RI� $UFWLF� DQG�� SUREDEO\�� 5HG�

IR[HV�VKRXOG�GHFUHDVH�UDSLGO\�DV�D�UHVXOW�RI�LQFUHDVHG�PRU�

WDOLW\�DQG�HPLJUDWLRQ��7KLV�ZLOO� UHGXFH�SUHGDWLRQ�SUHVVXUH�

RQ�EUHHGLQJ�ELUGV��DQG�WKH\�ZLOO�SHUIRUP�EHWWHU�GXULQJ�WKH�

�����EUHHGLQJ�VHDVRQ�WKDQ�LQ�������$OWKRXJK�XQFOHDU��LW�LV�

SRVVLEOH� WKDW� WKHUH� ZLOO� EH� LQFUHDVHG� ZLQWHU� PRUWDOLW\� RI�

$UFWLF� )R[HV� RQ� WKH�1RUWK� 6ORSH� LQ�$ODVND�� IROORZHG� E\�

IDLUO\�JRRG�ELUG�UHSURGXFWLRQ��

,Q�OLQH�ZLWK�WKH���\HDU�F\FOLFLW\�RI�OHPPLQJV�LQ�QRUWK�HDVW�

*UHHQODQG�� URGHQW� QXPEHUV�ZLOO� FRQWLQXH� WR� LQFUHDVH� DQG�

PD\�VKRZ�ORFDO�SHDNV��$UFWLF�)R[HV�DQG�(UPLQHV�ZLOO�KDYH�

DQ� DEXQGDQW� VXSSO\� RI� IRRG�� VR� WKHLU� DGYHUVH� LPSDFW� RQ�

ELUGV�ZLOO�EH�UHOD[HG�DQG�UHSURGXFWLRQ�RI�WKH�ODWWHU�ZLOO�EH�

VXFFHVVIXO��

7KH�DERYH� UHJLRQDO�SUHGLFWLRQV�PD\�EH�PRGLILHG�E\�SRRU�

ZHDWKHU��ZKLFK�XVXDOO\�KDV�D�QHJDWLYH�HIIHFW�RQ�ELUG�UHSUR�

GXFWLYH�VXFFHVV��6XPPLQJ�XS��ZH�FDQ�H[SHFW�DQ�DYHUDJH�RU�

KLJK� SURSRUWLRQ� RI� MXYHQLOH� ELUGV� DPRQJ�$UFWLF� PLJUDQWV�

RQ� WKH� (DVW� $WODQWLF� )O\ZD\� DQG� WKH� IO\ZD\V� XVHG� E\�

EUHHGHUV�IURP�$ODVND�LQ�DXWXPQ�������,Q�FRQWUDVW��WKH�MX�

YHQLOH� UDWLR� ZLOO� EH� ORZ� RQ� WKH� (DVW� $VLDQ�$XVWUDODVLDQ�

)O\ZD\��ZKLFK�JDWKHUV�ELUGV��SULPDULO\��IURP�HDVWHUQ�6LEH�

ULD��

7KH�PRVW� VLPSOH� DQG� LQIRUPDO�PRGHO� RI� WKH� SURFHVVHV� LQ�

$UFWLF�ELRWD�ZDV�HPSOR\HG�WR�SURGXFH�WKH�DERYH��JHQHUDO�

L]HG� FRQFOXVLRQV�� :HDWKHU� HIIHFWV� FDQQRW� EH� SUHGLFWHG��

ZKLOH� WKH� IRUWKFRPLQJ� VWDJH� RI� WKH� URGHQW� F\FOH� DQG� WKH�

DVVRFLDWHG�UHDFWLRQ�E\�SUHGDWRUV�VRPHWLPHV�DUH�GLIILFXOW�WR�

DVVHVV�� HYHQ� LQ� ORFDOLWLHV�ZLWK� ORQJ�WHUP�GDWD�VHULHV�DYDLO�

DEOH��7KH�UHPDLQLQJ�VRXUFHV�RI�YDULDWLRQ�LQ�WKH�DFFXUDF\�RI�

WKH�SUHGLFWLRQV�GHSHQGV�RQ�WKH�DFFXUDF\�DQG�JHRJUDSKLFDO�

FRYHUDJH�RI�WKH�XQGHUO\LQJ�GDWD��
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�SURYLGHG�IRU�D�VLQJOH��ILUVW��FRQWULEXWRU�SHU�VLWH�LQ�D�IRUP��

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

$QGUHHYD��7DW\DQD�5HPL]DQRYQD�

.UDVQRDUPH\VND\D�6W����������0RVFRZ����������

5XVVLD������������������UHPL]DQRYQD#PDLO�UX�

$QWKRQ\��0LNH�

86*6�%5'�������(DVW�7XGRU�5RDG��$QFKRUDJH��$.�

�������86$������������������������������I���

PLNHB$QWKRQ\#XVJV�JRY��$HULDO�YLGHR�VXUYH\V�RI�

%UDQW�FRORQLHV�RQ�<XNRQ�.XVNRNZLP�GHOWD�

$UW\XNKRY��$OH[DQGHU�,YDQRYLFK�

6RYHWVND\D�6W���������.RNLQR��%U\DQVND\D�REODVW��

��������5XVVLD�����������������$UFWLF�([SHGLWLRQ�RI�

WKH�5XVVLDQ�$FDGHP\�RI�6FLHQFHV�

%DUDQ\XN��9DVLOL��9DVLOLHYLFK�

����������������YYEDU#YYEDU�PVN�UX�

%RULVRY��=DNKDU�=DNKDURYLFK�

,QVWLWXWH�RI�ELRORJLFDO�SUREOHPV�RI�FU\ROLWR]RQH��3U��

/HQLQD������<DNXWVN����������5XVVLD������������������

'RNXFKDHY��1LNRODL�

VRUH[#QV�PVVQ�UX�

'\OXN��6HUJHL�$OH[DQGURYLFK�

6KLSLORYVN\�SURH]G����������0RVFRZ����������5XVVLD��

����������������G\OXN#RQOLQH�UX��G\OXN#PDLO�UX�

)HGRURY�'DY\GRY�'PLWU\��*��

,QVW��RI�3K\VLFR�FKHPLFDO�%LRORJ\�5$1��3XVFKLQR��

0RVFRYVND\D�REODVW����������5XVVLD��

�����������R�������������I���������������K���

JLOLFKLQ#LVVS�VHUSXNKRY�VX��,QWHUQDWLRQDO�H[SHGLWLRQ�

�%HULQJLD��

*LOD\]RY��$OH[�6DELURYLFK�

/DSODQGVN\�6WDWH�5HVHUYH��=HOHXQ\�SHU������

0RQFKHJRUVN����������5XVVLD��������������������

��������������I���ODSODQG#PRQFK�PHOV�UX�

*LOO��-U���5REHUW�(��

8��6��*HRORJLFDO�6XUYH\��$ODVND�6FLHQFH�&HQWHU�������

(DVW�7XGRU�5RDG��$QFKRUDJH��$.���������86$������

����������������������ID[���UREHUWBJLOO#XVJV�JRY�

*OD]RY��0LNKDLO�9DVLOHLYLFK�

,QVWLWXWH�RI�JHRJUDSK\��6WDURPRQHWQ\�SHU�������

0RVFRZ����������5XVVLD������������������I���ELR�

JHRJ#PWX�QHW�UX��&RPSLODWLRQ�RI�OLVW�RI�VDQFWXDULHV�RQ�

9DLJDFK�,VODQG�

*RORYDWLQ��0LNKDLO�*ULJRULHYLFK�

$PXGVHQD�6W����������DSDUWP�������(NDWHULQEXUJ��

��������5XVVLD��������������������������DGG��

�����RII���JRORYDWLQ#LSDH�XUDQ�UX��

JRORYDWLQ#\DQGH[�UX�

*ROXE��(�9��

&KXNRWND�%UDQFK�RI�WKH�3DFLILF�5HVHDUFK�DQG�)LVKHULHV�

&HQWUH��3RVW%R[�����$QDG\U��&KXFNRWVNL�RNUXJ��

5XVVLD�����������NDLUDBQHZ#PDLO�UX�

*RU\DHY��<�,��

)UXQ]H�6W���������0XUPDQVN��5XVVLD��PPEL#RQOLQH�UX�

*XELQ��6�9��

'LVWULFW��*����������3XVFKLQR��0RVFRYVND\D�REODVW��

��������5XVVLD������������JXELQ#LVVS�VHUSXNKRY�VX��

3DOHRHFRORJLFDO�H[SHGLWLRQ�

+LQHV��-LP�(��

&DQDGLDQ�:LOGOLIH�6HUYLFH��(QYLURQPHQW�&DQDGD��

�������������WK�$YHQXH��<HOORZNQLIH��1RUWKZHVW�

7HUULWRULHV��;�$��(���&DQDGD�

-RKQVRQ��2VFDU�:��

'HSDUWPHQW�RI�(FRORJ\��0RQWDQD�6WDWH�8QLYHUVLW\��

%R]HPDQ��07�������86$����������������

RZMRKQVRQ����#DRO�FRP�

-RKQVWRQ��9LFWRULD�+��

&DQDGLDQ�:LOGOLIH�6HUYLFH��(QYLURQPHQW�&DQDGD��

�������������WK�$YHQXH��<HOORZNQLIH��1RUWKZHVW�

7HUULWRULHV��;�$��(���&DQDGD�������������������

���������I���9LFN\�-RKQVWRQ#(&�*&�&$��7HVWLQJ�

PHWKRGV�IRU�WKH�$UFWLF�6KRUHELUG�0RQLWRULQJ�3URJUDP�

�&DQDGD�DQG�86��

.DUHOLQ��'PLWUL�9LWDOLHYLFK�

'PLWURYVNRH�6KRVVH��DSW�����EORFN����EXLOG������

0RVFRZ����������5XVVLD������������������KRPH���

����������������RII����GNDUHOLQ#FHSO�UVVL�UX��

GN#GNDUHOLQ�KRPH�ELR�PVX�UX��6WDWLRQDU\�

PLFURPHWHRURORJLFDO�VWXGLHV�RI�K\GURFDUERQ�IORZV��

HYDSRWUDQVSLUDWLRQ�DQG�HQHUJ\�IORZV�

.HOOHW��'DQD�

&DQDGLDQ�:LOGOLIH�6HUYLFH��(QYLURQPHQW�&DQDGD������

3HULPHWHU�5G���6DVNDWRRQ��6DVNDWFKHZDQ��6�1��;���

&DQDGD��������������������������ID[���

GDQD�NHOOHWW#HF�JF�FD��3RSXODWLRQ�HFRORJ\�RI�

ZDWHUIRZO�DQG�DUFWLF�IR[HV�DW�.DUUDN�/DNH��1XQDYXW��

&DQDGD�

.OLPD��-RDQQD�

����&\SUHVV�67������5RFKHVWHU�1<��������������

86$������������������VNXOVNL#IURQWLHUQHW�QHW��

$PHULFDQ�*ROGHQ�3ORYHU��3OXYLDOLV�'RPLQLFD��

'HPRJUDSK\�$QG�%HKDYLRXU�

.RNKDQRY��9DOHQWLQ�'PLWULHYLFK�

2VWURYVNRJR�6W�������.UDVQRJRORYND��0DU
LQVN\�UDLRQ��

'RQHWVN�REODVW���������8NUDLQH����������

.RNRUHY��<DNRY�,YDQRYLFK�

1DEHUH]KQD\D�8UYDQWVHYD���������1RULOVN����������

5XVVLD����������������\D�NRNRUHY#QRUFRP�UX�

.RQGUDW\HY��$OH[DQGHU�9��

6W��3HWHUVEXUJ����������.X]QHWVRYD�SURVS������������

��������������������DNRQGUDW\HY#PDLO�UX��

VSE����#VSE�VLWHN�QHW�

.UDVQRY��<XUL�9ODGLPLURYLFK�

=DVKFKLWQLNRY�=DSRO\DULD�6W�����%�����.DQGDODNVKD��

0XUPDQVND\D�REODVW����������5XVVLD���������������

���

.YDUWDOQRY��3�9��

0XVL�-DOLOD�6W������������0RVFRZ����������5XVVLD��

����������������FHWWLD#PDLO�UX��7HUVN\�%HUHJ��������

/DQFWRW��5LFKDUG�%��

8�6��*HRORJLFDO�6XUYH\������(��7XGRU�5RDG�

$QFKRUDJH��$.��������86$�����������������������

�����I���ULFKDUGB/DQFWRW#XVJV�JRY��%HDXIRUW�6HD�6HD�

'XFNV�

/DSSR��(OHQD�*HRUJLHYQD�

%LRJHRJUDSK\�'HS���,QVWLWXWH�RI�*HRJUDSK\��

6WDURPRQHWQ\�3HU�������0RVFRZ����������5XVVLD��

���������������K�����������������ID[���
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UJJ#HHVMU�PVN�UX��$UFWLF�([SHGLWLRQ�RI�5$1�DQG�

:RUNLQJ�*URXS�RQ�*HHVH�

/LWYLQ��.RQVWDQWLQ�(YJHQLHYLFK�

%LUG�5LQJLQJ�&HQWHU��/HQLQVN\�3U�����������0RVFRZ��

��������5XVVLD�����������������ULQJ#ELUG�PVN�UX�

0DNDURYD��2OJD�/YRYQD�

,QVWLWXWH�RI�HFRORJ\�DQG�HYROXWLRQ��/HQLQVNL�SURVSHNW��

����0RVFRZ����������5XVVLD��������������

���RII�������������K������������ID[���OVGF#RUF�UX��

'HPRJUDSK\�RI�VRLO�WLFNV�

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��35,60�

0HOWRIWH��+DQV�

1DWLRQDO�(QYLURQPHQWDO�5HVHDUFK�,QVWLWXWH�'HSDUWPHQW�

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��7XQGUD�]RRORJLFDO�WHDP�

0RUR]RY��9ODGLPLU�9LFWRURYLFK�

6KHEDVKHYVNL�3URH]G��������0RVFRZ����������5XVVLD��

���������������������������

PRUR]RY#��]RRPXV�ELR�PVX�UX��6WXGLHV�RI�WKH�/HVVHU�

:KLWH�IURQWHG�*RRVH�

3DVNKDOQ\��6HUJH\�3HWURYLFK�

=HO\RQD\D�*RUND��������/DE\WQDQJL��7XPHQVND\D�

REODVW����������5XVVLD�������������������K�����������

�RII�������������ID[���SVS��#PDLOUX�FRP��

HFRVWDWLRQ#FKDW�UX��SDVNKDOQ\#FKDW�UX��%LRORJLFDO�

UHVRXUFHV�RI�3RODU�8UDOV��DQG�/RZHU�2E
�

RUQLWKRORJLFDO�H[SHGLWLRQ�

3RNURYVND\D��,ULQD�9ODGLPLURYQD�

��\D�)UXQ]HQVND\D�6W���������0RVFRZ����������5XVVLD��

������������������������I���WHUSRN#RUJ�UX��*\GDQ�

6WDWH�5HVHUYH�ILHOG�VWXGLHV�

3RVSHORY��,JRU�1LNRODHYLFK�

*ODYQD\D�6W����$������0RVFRZ����������5XVVLD��

����������������WDLP\U#RUF�UX��([SHGLWLRQ�RI�7DLP\U�

6WDWH�5HVHUYH�

3R]GQ\DNRY��9ODGLPLU�,YDQRYLFK�

.XODNRYVNRJR�6W����������<DNXWVN������������5XVVLD��

��������������������������������ID[���OHQD�

QRUG#VWHUK�VDNKD�FRP��VWHUK#VDNKD�FRP��0RQLWRULQJ�

RI�ELUGV�RI�WKH�/HQD�'HOWD�HFRV\VWHPV�

5XSDVRY��6�9��

5XEOHYVNRH�6KRVVH��������0RVFRZ��5XVVLD�����������

�������UVYBSXVK#UDPEOHU�UX��+DELWDWV�RI�ELUGV�RI�SUH\�

6FKPXW]��-RHO�$��

$ODVND�%LRORJLFDO�6FLHQFH�&HQWHU��8�6��*HRORJLFDO�

6XUYH\��0DLO�6WRS����������(DVW�7XGRU�5RDG�

$QFKRUDJH��$.��������86$�����������������������

���������I���MRHOBVFKPXW]#XVJV�JRY�

6LWWOHU��%HQRLW�

,QVWLWXW�IXU�/DQGHVSIOHJH�$OEHUW�/XGZLJV�8QLYHUVLWDW�

)UHLEXUJ�'�������)UHLEXUJ��*HUPDQ\������

�����������������������������VLWWOHU#UXI�XQL�

IUHLEXUJ�GH�

6OHSWVRY��6HUJHL�0LNKDLORYLFK�

5XVVLD����������<DNXWVN��3U��/HQLQD�����,QVWLWXWH�RI�

ELRORJLFDO�SUREOHPV�RI�FU\ROLWR]RQD��RIILFH������

�������������������������������ELR#LESF�\VQ�UX��

0RQLWRULQJ�RI�6LEHULDQ�:KLWH�DQG�6DQGKLOO�FUDQHV�

6RIURQRY��<XUL�1��

6WDWH�1DWXUH�5HVHUYH��8VW
�/HQVN\���$N��)HGRURYD������

7LNVL��6DNKD�5HSXEOLF����������5XVVLD�

6RNRORY��$�9��

,QVWLWXWH�RI�(FRORJ\�DQG�(YROXWLRQ��/DE��RI�

6\QHFRORJ\��9DYLORYD������0RVFRZ��5XVVLD�����������

�������/DQGVFDSH�VHULHV�RI�LQYHUWHEUDWHV�LQ�VRXWKHUQ�

WXQGUD�

6RNRORY��9DVLO\�$QGUHHYLFK�

/DE��RI�ELRFHQRORJLFDO�SURFHVVHV��,QVW��RI�SODQW�DQG�

DQLPDO�HFRORJ\����0DUWD�6WU�������(NDWHULQEXUJ��

�������5XVVLD�����������������DGG�������

VRNRO#LSDH�XUDQ�UX��VRNKRO#\DQGH[�UX��3RSXODWLRQ�

G\QDPLFV�RI�ELUGV�LQ�WXQGUD�RI�6RXWKHUQ�<DPDO�

6RORYLHY��0LNKDLO�<XULHYLFK�

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

0RVFRZ�6WDWH�8QLYHUVLW\���������0RVFRZ��5XVVLD��

��������������VRORYLHY#VRLO�PVX�UX��:DGHU�

0RQLWRULQJ�3URMHFW�RQ�7DLP\U�

6RORYLHYD��'LDQD�9ODGLPLURYQD�

%�=HOHQLQD��������6W�3HWHUVEXUJ����������5XVVLD��

����������������'LDQD#'6�����VSE�HGX��%LRORJ\�RI�

6SHFWDFOHG�(LGHU�LQ�WKH�<XNRQ�5LYHU�GHOWD�

7RPNRYLFK��3DYHO�6WDQLVODYRYLFK�

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

0RVFRZ����������5XVVLD��

���������������������������SVW#]PPX�PVX�UX�

7XOS��,QJULG�

$OWHUUD��3�2��%R[����������$$��:DJHQLQJHQ��7KH�

1HWKHUODQGV�������������������������������������

LQJULG�WXOS#IUHHOHU�QO��+�6FKHNNHUPDQ#DOWHUUD�ZDJ�

XU�QO��0HGXVD�%D\������

<DNRYOHY��)HXGRU�*HRUJLHYLFK�

'HSW��RI�ELRORJLFDO�UHVRXUFHV�RI�0LQLVWU\�IRU�QDWXUH�

FRQVHUYDWLRQ�RI�5HSXEOLF�RI�6DNKD��<DNXWLD���

6YHUGORYD������<DNXWVN����������5XVVLD������������

����������������������ID[���VWHUK#VDNKD�FRP��

=DPRORGFKLNRY��'PLWU\�*��

6WDWLRQDU\�VWXGLHV�RI�FDUERQ�DQG�ZDWHU�F\FOHV�DQG�

HQHUJ\�IORZV�LQ�VHDVLGH�WXQGUD�RI�WKH�&KXFNFKL�

3HQLQVXOD�QRUWKZHVW�

=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��
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,�9�7UDYLQD�
7DLP\UVN\�6WDWH�5HVHUYH��FRQWDFW�DGGUHVV��5XVVLD����������

0RVFRZ��,]PDLORYVN\�EXOYDU�������

H�PDLO��VWLVKRY#ZUDQJHO�PVN�UX�

:UDQJHO�,VODQG�LV�RQH�RI�WKH�ODUJHVW� LVODQGV�LQ�WKH�HDVWHUQ�

SDUW� RI� WKH�5XVVLDQ�$UFWLF� �������NP
�

��� DQG� LV� VLWXDWHG�DW�

�� 1�� 7ZR� WKLUGV� RI� WKH� LVODQG� LV� RFFXSLHG� E\�PRXQWDLQ�

ULGJHV� XS� WR� D� PD[LPLPXP� HOHYDWLRQ� RI� �����P� DVO�� H[�

WHQGLQJ� HDVW� WR� ZHVW� EHWZHHQ� WKH� SODLQV� WR� WKH� QRUWK� DQG�

VRXWK��3URQRXQFHG�UXJJHGQHVV�RI�UHOLHI�DQG�LQWHUFHSWLRQ�RI�

WKH�SUHYDLOLQJ�FROG�ZLQGV�E\�WKH�PRXQWDLQV�GHWHUPLQH�VXE�

VWDQWLDO�GLIIHUHQFHV�LQ�ORFDO�FOLPDWLF�FRQGLWLRQV�LQ�GLIIHUHQW�

SDUWV�RI�WKH�LVODQG��)RU�LQVWDQFH��WKH�PHDQ�-XO\�WHPSHUDWXUH�

LV� ����q � RQ� WKH� VRXWKHUQ� FRDVW� RI� WKH� LVODQG�� ZKLOH� WKH�

WHPSHUDWXUH�LQ�LQODQG�ORFDOLWLHV�LV�VLJQLILFDQWO\�KLJKHU�DW����

WR� ���q � �$OH[DQGURYD� ������� ,W� LV� QRWHZRUWK\� WKDW� VXU�

IDFH�JODFLDWLRQ� LV�DOPRVW�HQWLUHO\�DEVHQW�GXH� WR� WKH�JHQHU�

DOO\� FRQWLQHQWDO� FOLPDWH� �3HWURYVN\� 	� <XUWVHY� ������

6WLVKRY�HW�DO���������

9HJHWDWLRQ� RQ� :UDQJHO� ,VODQG� EHORQJV� WR� D� VHSDUDWH�

:UDQJHO�VXE�W\SH�RI�DUFWLF�WXQGUD��FKDUDFWHUL]HG�E\�XQLTXH�

IORULVWLF� ULFKQHVV� DQG�KLJK�GLYHUVLW\� RI� SODQW� FRPPXQLWLHV�

IRU� VXFK� D� KLJK� ODWLWXGH�� LQFOXGLQJ� UHOLFW� FRPPXQLWLHV� RI�

WXQGUD�VWHSSH�DQG�VWHSSH� W\SHV� �$OH[DQGURYD�������<XUW�

VHY�HW�DO��������<XUWVHY�������3HWURYVN\��������0DQ\�SH�

FXOLDU� IHDWXUHV� RI� WKH� LVODQG� ELRWD� DORQJ� ZLWK� LWV� GLYHUVH�

FRQGLWLRQV� DUH� H[SODLQHG� E\� LWV� GHYHORSPHQW� ZLWKLQ� WKH�

YDVW� %HULQJLDQ� ODQG�� ZKLFK� ZDV� QRW� DIIHFWHG� E\� VXUIDFH�

JODFLDWLRQ�� DQG� E\� SHULRGLF� LVODQG� LVRODWLRQ�� )LQDO� VHSDUD�

WLRQ�RI�WKH�LVODQG�IURP�WKH�FRQWLQHQW�KDSSHQHG�LQ�WKH�HDUO\�

+RORFHQH� ZKHQ� 3OHLVWRFHQH� ODQGVFDSHV� VWDUWHG� WR� WUDQV�

IRUP�LQWR�WXQGUD�ODQGVFDSHV�RI�WKH�SUHVHQW�W\SH��$FFRUGLQJ�

WR� WKH�RSLQLRQ�RI�9�9�3HWURYVN\� DQG�%�$�<XUWVHY� �������

WKH�SUHVHQW�LQVXODU�ODQGVFDSH�RI�:UDQJHO�LV�PRVW�VLPLODU�WR�

ODQGVFDSHV�SUHYDLOLQJ�LQ�WKH�ODWH�3OHLVWRFHQH�RQ�WKH�GUDLQHG�

FRQWLQHQWDO�VKHOI��

7ZR� VSHFLHV� RI� OHPPLQJV�� 9LQRJUDGRY¶V� /HPPLQJ� 'L�

FURVWRQ\[� YLQRJUDGRYL� DQG� 6LEHULDQ� /HPPLQJ� /HPPXV�

VLELULFXV� SRUWHQNRL�� DUH� WKH� RQO\� URGHQWV� LQKDELWLQJ� WKH�

QDWXUDO� KDELWDWV� RQ� :UDQJHO� ,VODQG�� 9LQRJUDGRY¶V� DQG�

6LEHULDQ� OHPPLQJV� RQ�:UDQJHO� ,VODQG� DUH� UHSURGXFWLYHO\�

LVRODWHG� IURP� UHVSHFWLYH�FRQWLQHQWDO� IRUPV�RI� WKH�&KXNRW�

VN\� 3HQLQVXOD� DQG� GLIIHU� VLJQLILFDQWO\� IURP� WKHP�

NDU\RORJLFDOO\� �&KHUQ\DYVN\� 	� .R]ORYVNL� ������ 3RN�

URYVN\� HW� DO�� ������� &RORQL]DWLRQ� RI� :UDQJHO� ,VODQG� E\�

OHPPLQJV�� SUREDEO\�� RFFXUUHG� E\� GLIIHUHQW� URXWHV� DQG� DW�

GLIIHUHQW� WLPHV��&HUWDLQ� LPSRUWDQW�FKDUDFWHULVWLFV�RI�9LQR�

JUDGRY¶V� /HPPLQJV� DUH� DSSDUHQWO\� VLPLODU� WR� WKRVH� RI�

³QRUWK�$PHULFDQ´�W\SH��DQG�DFFRUGLQJ�WR�WKH�K\SRWKHVLV�RI�

&KHUQ\DYVN\� 	� .R]ORYVN\� �������� WKHLU� DQFHVWRUV� FRXOG�

KDYH� FRPH� WR� WKH� LVODQG� WKURXJK� WKH� QRUWKHUQ� SDUW� RI� WKH�

FRQWLQHQWDO� VKHOI� IURP� $ODVND�� VNLSSLQJ� WKH� &KXNRWVN\�

3HQLQVXOD�� $FFRUGLQJ� WR� PRUSKRORJLFDO� DQG� F\WRJHQHWLF�

FULWHULD��WKH�ORFDO�VXEVSHFLHV�RI�WKH�6LEHULDQ�/HPPLQJ�KDV�

D�3DOHDUFWLF�RULJLQ�DQG�FRORQL]HG�WKH�LVODQG�IURP�WKH�ZHVW��

DSSUR[LPDWHO\� DW� WKH� VDPH� WLPH� DV� 6LEHULDQ� /HPPLQJV�

FRORQL]HG� WKH� 1HZ� 6LEHULDQ� ,VODQGV� �&KHUQ\DYVN\� HW� DO��

�������

,Q� WKH� VQRZ�IUHH� SHULRG��9LQRJUDGRY¶V� /HPPLQJV� LQKDELW�

GU\�VFUHH�VORSHV�RI�KLOOV�DQG�ULYHU�DQG�VWUHDP�WHUUDFHV�ZLWK�

UDWKHU� VSDUVH� EXW� VSHFLHV�ULFK� SODQW� FRPPXQLWLHV� GRPL�

QDWHG� E\� VKUXEV� �6DOL[� DQG� 'U\DV� JHQHUD��� JUDVVHV� DQG�

KHUEV��6LEHULDQ�/HPPLQJV�SUHIHU�KDELWDWV�FKDUDFWHUL]HG�E\�

PRGHUDWH� RU� H[FHVVLYH�ZHWWLQJ� DQG� UHODWLYHO\�GHQVH�YHJH�

WDWLRQ�� QHFHVVDULO\� LQFOXGLQJ� OXVK� IHHGVWXII� ±� JUDVVHV� DQG�

KHUEV��+RZHYHU�� VSDWLDO� VHJUHJDWLRQ�RI� WZR� OHPPLQJ� VSH�

FLHV� RQ� WKH� LVODQG� LV� QRW� FRPSOHWH�� DQG� D� ZLGH� UDQJH� RI�

KDELWDWV�LV�LQKDELWHG�E\�ERWK�VSHFLHV��

5RGHQW�VSHFLDOLVW� SUHGDWRUV� RQ� WKH� LVODQG� DUH� UHSUHVHQWHG�

E\�$UFWLF�)R[�$ORSH[� ODJRSXV��6QRZ\�2ZO�1\FWHD� VFDQ�

GLDFD��3RPDULQH�6WHUFRUDULXV� SRPDULQXV� DQG�/RQJ�WDLOHG�

6W��ORQJLFDXGXV�VNXDV��'RURJRL��������

'\QDPLFV�RI�OHPPLQJ�QXPEHUV�

3HULRGLF�SURQRXQFHG�IOXFWXDWLRQV�RI� OHPPLQJ�QXPEHUV�RQ�

:UDQJHO� ,VODQG�� GHWHUPLQLQJ� WR� ODUJH� H[WHQW� WKH� VWDWH� RI�

SRSXODWLRQV�RI�RWKHU�LQKDELWDQWV�RI�WKH�WXQGUD��EHFDPH�DS�

SDUHQW� WR� WKH� ILUVW� UHVHDUFKHUV� RQ� WKH� LVODQG�� 7KH� HDUOLHVW�

NQRZQ�DOOXVLRQ�WR�H[WUHPHO\�KLJK�SHDNV�RI�OHPPLQJ�QXP�

EHUV�RQ�WKH�LVODQG�ZDV�PDGH�E\�0LQHHY���������+H�QRWHG�

WKDW� GXULQJ� WKH� �� \HDUV� RI� KLV� VWD\� RQ� WKH� LVODQG� ������

�������WKH�DEXQGDQFH�RI�OHPPLQJV�DOORZHG�RZOV�WR�ZLQWHU�

RQO\�LQ������������ZKLOH�©LQ�VXPPHU�QXPHURXV�OHPPLQJV�

ZHUH� WUDPSOHG�E\�SHRSOH�ZKHQ�ZDONLQJ� LQ� WXQGUDª�� -XGJ�

LQJ�E\�WKH�KLJK�QXPEHUV�DQG�VXFFHVVIXO�QHVWLQJ�RI�6QRZ\�

2ZOV� RQ� WKH� LVODQG� LQ� ���������� �3RUWHQNR� ������� OHP�

PLQJ� DEXQGDQFH� LQ� WKHVH� \HDUV� ZDV� DYHUDJH� RU� KLJK��

6�0�8VSHQVN\�IRXQG� WKDW�PDQ\�RZOV�QHVWHG�RQ�WKH�LVODQG�

LQ�������EXW�LQ������WKH\�DEDQGRQHG�EUHHGLQJ�GXH�WR�ORZ�

OHPPLQJ�QXPEHUV��FLWDWLRQ�LQ�3RUWHQNR��������

5HDVRQDEO\� FRPSOHWH� UHFRUGLQJ� RI� OHPPLQJ� G\QDPLFV� RQ�

:UDQJHO� ,VODQG�ZDV� VWDUWHG� IURP�PLG�����V��1XPEHUV�RI�

WKH� WZR� OHPPLQJ� VSHFLHV� ZHUH� DYHUDJH� LQ� ����� �&KHUQ�

\DYVN\� ������� 7KLV� DXWKRU� UHSRUWHG� WKH� GHQVLW\� RI� LQKDE�

LWHG�EXUURZV�RI�9LQRJUDGRY¶V�/HPPLQJ�WR�EH�����KD��DQG�

RI� 6LEHULDQ� /HPPLQJ� DV� �����KD�� )OLQW� ������� DOVR� FKDU�

DFWHUL]HG�OHPPLQJ�QXPEHUV�DV�DYHUDJH�LQ�������DQG�QRWHG�

OLWWOH�FKDQJH�LQ�������%XW������ZDV�³ULFK�ZLWK�OHPPLQJV´�

�%HOD\HY� 	� 6KDPXULQ� ������� &DWFKLQJ� RI� 9LQRJUDGRY¶V�

/HPPLQJV� DIWHU� GLJJLQJ� RXW� EXUURZV� \LHOGHG� GHQVLWLHV� RI�

��� WR� ��� DQLPDOV�KD�� ZKLOH� WRWDO� GHQVLW\� RI� WKH� WZR� OHP�

PLQJ� VSHFLHV� LQ� WKH� PRVW� IDYRUDEOH� KDELWDWV� FRXOG� UHDFK�

��������DQLPDOV�KD��

'DWD� RQ� WKH� VWDWH� RI� OHPPLQJ� SRSXODWLRQV� LQ� ����� DQG�

����� DUH� QRW� SUHVHQW� LQ� WKH� OLWHUDWXUH�� EXW� OHPPLQJ� QXP�

EHUV� LQ� WKHVH� \HDUV� FDQ� EH� FRQVLGHUHG� ORZ� EDVHG� RQ� WKH�

IXUWKHU�G\QDPLFV��(�9�6\URHFKNRYVN\��SHUV��FRPP���XVHG�

YLVXDO� HYDOXDWLRQ� WR� FKDUDFWHUL]H� QXPEHUV� LQ� ����� DV� QRW�

H[FHHGLQJ� WKH� DYHUDJH��ZKLOH� WKH�YHU\�KLJK�SHDN� LQ� �����

ZDV� IROORZHG�E\�D�GHFUHDVH� WR� WKH�DYHUDJH� OHYHO� LQ�������

1RWHZRUWK\� LV� D� GLIIHUHQW� SRLQW� RI� YLHZ�� DFFUHGLWLQJ� WKH�

SHDN� RI� OHPPLQJ� SRSXODWLRQV� QRW� WR� ������ EXW� WR� �����

�.UHWFKPDU�	�'RURJRL��������7KLV�FRQFOXVLRQ�ZDV�EDVHG�

RQ�FRPSDULVRQ�RI�YLVXDO�HYDOXDWLRQV�RI� OHPPLQJ�QXPEHUV�

GXULQJ� SHULRGV� RI� VQRZ� PHOW� EHWZHHQ� ����� DQG� ������
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+RZHYHU��ORQJ�WHUP�DQDO\VLV�RI�UHSURGXFWLYH�SDUDPHWHUV�RI�

6QRZ\�2ZOV�RQ�WKH�LVODQG��/LWYLQ�	�%DUDQ\XN�������LQGL�

FDWHG�WKDW�IRRG�VXSSO\�IRU�RZOV�LQ�VXPPHU������ZDV�LQIH�

ULRU�FRPSDUHG�ZLWK������DQG�W\SLFDO�IRU�D�SHULRG�RI�DYHU�

DJH�OHPPLQJ�QXPEHUV�DQG�WKH�VWDUW�RI�WKH�GHFUHDVLQJ�SKDVH�

RI�WKH�SRSXODWLRQ��$FFRUGLQJO\�������VKRXOG�EH�FRQVLGHUHG�

WKH�SHDN�\HDU��

/DUJH�VFDOH� VWXGLHV� RI� YDULRXV� IHDWXUHV� RI� OHPPLQJ� ELRO�

RJ\�� LQFOXGLQJ� UHJXODU� FRXQWV� RI� QXPEHUV� DV� D� SULQFLSDO�

FRPSRQHQW��ZHUH� FDUULHG�RXW� RQ�:UDQJHO� ,VODQG� LQ������

�����XQGHU� WKH� OHDGHUVKLS�RI�)�%�&KHUQ\DYVN\��DV�SDUW�RI�

WKH� ]RRORJLFDO� H[SHGLWLRQ� RI� WKH� ,QVWLWXWH� RI� %LRORJLFDO�

3UREOHPV� RI� WKH� 1RUWK� �)DU�(DVW� 6FLHQFH� &HQWHU� RI� WKH�

8665� $FDGHP\� RI� 6FLHQFHV��� 5HVXOWV� ZHUH� VXPPDUL]HG�

DQG� WKRURXJKO\� DQDO\]HG� LQ� D� ZHOO�NQRZQ� PRQRJUDSK�

�&KHUQ\DYVN\�	� 7NDFKHY� ������� &RXQWV� RI� UHODWLYH� OHP�

PLQJ�QXPEHUV� XVLQJ� OLQHV�RI� VQDS�WUDSV�ZDV� WKH�SULQFLSDO�

VXUYH\�WHFKQLTXH��6QDS�WUDSV�ZLWK�SODWIRUPV�ZHUH�LQVWDOOHG�

QHDU�EXUURZ�KROHV�DQG�RQ�SDWKV�DW�D�GLVWDQFH�RI���P��(YHU\�

OLQH� ZDV� H[SRVHG� IRU� WZR� GD\V�� DQG� WUDSV� ZHUH� FKHFNHG�

GDLO\�� ,Q� DGGLWLRQ�� FRXQWV� RI� OHPPLQJV� ZHUH� FRQGXFWHG�

XVLQJ� H[FHVVLYH� QXPEHUV� RI� WUDSV� RQ� QDWXUDOO\� HQFORVHG�

SDWFKHV�RI�WXQGUD��7KH�VDPH�WHFKQLTXHV�ZHUH�HPSOR\HG�LQ�

��������E\�'RURJRL��������GXULQJ�VWXGLHV�RI�WKH�LPSDFW�RI�

URGHQW�VSHFLDOLVW� SUHGDWRUV� RQ� WKH� G\QDPLFV� RI� OHPPLQJ�

QXPEHUV��)LJXUH����VKRZV�WKH�UHODWLYH�QXPEHUV�RI�OHPPLQJ�

SRSXODWLRQV� LQ� ����������� EDVHG� RQ� PD[LPXP� YDOXHV� RI�

UHODWLYH� QXPEHUV� SURYLGHG� LQ� WKH� DERYH�PHQWLRQHG� SXEOL�

FDWLRQV��

7KH� 6WDWH� 5HVHUYH� ³:UDQJHO� ,VODQG´� ZDV� GHVLJQDWHG� LQ�

����� DQG� LQFOXGHG� WKH� ZKROH� LVODQG�� &RXQWV� RI� UHODWLYH�

OHPPLQJ�QXPEHUV�ZHUH�FDUULHG�RXW� IURP������ WR������DV�

SDUW�RI� WKH� UHVHUYH¶V�³$UFKLYHV�RI�QDWXUH´�SURJUDP��-XGJ�

LQJ�E\� WKH� UDZ�GDWD�DYDLODEOH�LQ�WKH�UHVHUYH¶V�DUFKLYH�� WKH�

FRXQWV�GLG�QRW�UHSUHVHQW�D�VLPSOH�FRQWLQXDWLRQ�RI�WKH�SUHYL�

RXV� VWXGLHV� DV� WKH� WHFKQLTXH� HPSOR\HG� �VWXG\� WHUPV� DQG�

UHJLRQV�� OLQH� H[SRVXUH� GXUDWLRQ�� ZDV� VOLJKWO\� GLIIHUHQW��

+RZHYHU��ZH�GHFLGHG�WR�SUHVHQW�WKH�UHVXOWV�RI�WKH���������

VWXGLHV� LQ� )LJ�� �� DORQJ� ZLWK� WKH� �������� VHULHV�� XVLQJ�

PD[LPXP� YDOXHV� RI� UHODWLYH� OHPPLQJ� QXPEHUV� SXEOLVKHG�

E\�'HQLVHQNR��������DQG�VXEPLWWHG�E\�WKH�VDPH�DXWKRU�WR�

³$UFKLYHV�RI�QDWXUH´���������9LVXDO�HYDOXDWLRQ�RI�OHPPLQJ�

QXPEHUV� DORQJ� ZLWK� REVHUYDWLRQV� RI� EUHHGLQJ� VXFFHVV� RI�

URGHQW�VSHFLDOLVW�SUHGDWRUV� �/LWYLQ�	�%DUDQ\XN�������/LW�

YLQ�	�2YV\DQQLNRY� ������ JHQHUDOO\� DJUHH�ZLWK� FRXQW� UH�

VXOWV�� ZLWK� D� VLQJOH� GLVFUHSDQF\� UHODWHG� WR� ��������� 7KH�

ODWWHU� UHVHDUFK� LQGLFDWHG� WKDW� QXPEHUV�ZHUH� ORZ� LQ� ������

ZKLOH� FRXQWV� LQGLFDWHG� WKH� ORZHVW� QXPEHUV� WR� KDYH� RF�

FXUUHG� LQ� �����ZLWK� DQ� LQFUHDVH� VWDUWLQJ� LQ� ����� �'HQLV�

HQNR��������7KH�PRVW�OLNHO\�H[SODQDWLRQ�IRU�WKLV�DSSDUHQW�

FRQWUDGLFWLRQ� LV� WKH� VWDUW� RI� OHPPLQJ� SRSXODWLRQ� JURZWK�

IURP�ODWH�VXPPHU�������WRR�ODWH�WR�LQIOXHQFH�WKH�EUHHGLQJ�

FRQGLWLRQV�RI�URGHQW�VSHFLDOLVW�SUHGDWRUV��

'LUHFW� FRXQWV� RI� URGHQW� QXPEHUV� RQ� WKH� LVODQG� ZHUH� QRW�

IXOILOOHG� LQ� ����� GXH� WR� WKH� DEVHQFH� RI� D� GHGLFDWHG� UH�

VHDUFKHU�� EXW� YLVXDO� REVHUYDWLRQV� LQGLFDWHG� SHDN� SRSXOD�

WLRQV��³$UFKLYHV�RI�QDWXUH´����������+RZHYHU��WKH�GLVWULEX�

WLRQ�RI�QHVWLQJ�6QRZ\�2ZOV�LQGLFDWHG�WKDW�WKHUH�ZHUH�SUR�

QRXQFHG�GLIIHUHQFHV�LQ�IRRG�VXSSO\�LQ�GLIIHUHQW�SDUWV�RI�WKH�

LVODQG��/LWYLQ�	�%DUDQ\XN��������7KH�KLJKHVW�QHVWLQJ�GHQ�

VLW\�DQG�FOXWFK� VL]H�RI�6QRZ\�2ZOV�ZHUH�REVHUYHG� LQ� WKH�

VRXWK�ZHVW�RI� WKH� LVODQG�� DQG� WKH� ORZHVW� LQ� WKH�QRUWK�HDVW��

,Q� FRQWUDVW�� KLJK� QXPEHUV� RI� OHPPLQJV� DQG� UHODWHG� KLJK�

SURGXFWLYLW\� RI� RZOV� ZHUH� UHFRUGHG� LQ� ����� LQ� WKH� QRUWK�

DQG�QRUWK�HDVW�RI� WKH� LVODQG��GHFUHDVLQJ�HOVHZKHUH� �/LWYLQ�

	� %DUDQ\XN� ������� $FFRUGLQJ� WR� YLVXDO� REVHUYDWLRQV� E\�

$�3�6WUHONRY�� LQ� WKH� DUHD�RI� KLJK� OHPPLQJ�QXPEHUV� DYHU�

DJH�GHQVLW\�RI�9LQRJUDGRY¶V�/HPPLQJ�LQ������ZDV����DQL�

PDOV�KD�� DQG� RI� 6LEHULDQ� /HPPLQJ� ��� DQLPDOV�KD� �³$U�

FKLYHV� RI� QDWXUH´� ������� 8QIRUWXQDWHO\� WKH� FRXQWLQJ�

PHWKRG�LV�QRW�GHVFULEHG�LQ�WKH�WH[W��

'LUHFW�FRXQWV�RI� OHPPLQJV�ZHUH�QRW�FDUULHG�RXW�RQ�WKH�LV�

ODQG�LQ�������(YDOXDWLRQ�RI�WKH�VWDWH�RI�SRSXODWLRQV�EDVHG�

RQ�YLVXDO�REVHUYDWLRQV�DQG�EUHHGLQJ�VXFFHVV�RI�URGHQW�VSH�

FLDOLVW� SUHGDWRUV� GLIIHUHG� VLJQLILFDQWO\� DPRQJ� UHVHDUFKHUV��

9�9�%DUDQ\XN� UHSRUWHG� WKDW� OHPPLQJ� QXPEHUV� GHFUHDVHG�

DOPRVW�HYHU\ZKHUH�DIWHU�WKH�WKDZ��UHPDLQLQJ�KLJK�XQWLO�WKH�

HQG�RI�WKH�VXPPHU�LQ�D�IHZ�ORFDOLWLHV�LQ�WKH�VRXWK�DQG�FHQ�

WUH�RI�WKH�LVODQG��³$UFKLYHV�RI�QDWXUH´��������$FFRUGLQJ�WR�

WKH�RSLQLRQ�RI�0HQ\XVKLQD�DQG�2YV\DQQLNRY���������OHP�

PLQJ�QXPEHUV�SHDNHG�LQ������DQG�UHDFKHG�D�OHYHO�FRPSD�

UDEOH� ZLWK� WKH� SHDNV� LQ� ����� DQG� ������ +RZHYHU�� WKLV�

RSLQLRQ� LV� QRW� VXSSRUWHG� E\� HLWKHU� WKH� JHQHUDO� SDWWHUQ� RI�

OHPPLQJ�QXPEHUV�LQ�SUHYLRXV�DQG�VXEVHTXHQW�\HDUV�RU�E\�

WKH�ODWHU�SXEOLFDWLRQ�LQ�ZKLFK�2YV\DQQLNRY��������FKDUDF�

WHUL]HG� QXPEHUV� DV� ORZ�� W\SLFDO� IRU� WKH� WURXJK� RI� D� OHP�

PLQJ�F\FOH��

2XU�RZQ�UHVHDUFK�RI� OHPPLQJ�ELRORJ\�RQ�:UDQJHO�,VODQG�

ZDV�FDUULHG�RXW�IURP������WR�������&RQVLGHULQJ�FRXQWLQJ�

ZLWK� VQDS�WUDSV� WR� EH� LQDSSURSULDWH� LQ� WKH� UHVHUYH�ZH�RE�

WDLQHG�GDWD�RQ�OHPPLQJ�QXPEHUV�SULPDULO\�XVLQJ�PDUN�UH�

FDSWXUH�PHWKRGV�RQ�SORWV�DQG�FRXQWLQJ�DORQJ�OLQHV�RI�OLYH�

WUDSV�� %DLW� ZDV� QRW� SXW� LQ� WKH� VSHFLDOO\� FRQVWUXFWHG� OLYH�

WUDSV�WKDW�ZHUH�XVHG�IRU�WUDSSLQJ��6FKLSDQRY��������7UDSV�

ZHUH�SODFHG�QHDU�EXUURZ�KROHV�DQG�RQ�SDWKV�EHWZHHQ�KROHV�

DW�D�GLVWDQFH�RI����P�RQ�SORWV�DQG���P�DSDUW�DORQJ�WUDQVHFW�

OLQHV�� 7UDSV� RQ� SORWV� DQG� OLQHV� ZHUH� FKHFNHG� ���� DQG� ��

WLPHV�D�GD\��UHVSHFWLYHO\��0\�H[SHULHQFH�LQGLFDWHV�WKDW�WKLV�

GHQVLW\� RI� WUDSV� DOORZHG� XV� WR� FDWFK� QHDUO\� DOO� UHVLGHQW�

OHPPLQJV�GXULQJ�WKUHH�GD\V��9LVXDO�HYDOXDWLRQ�RI�OHPPLQJ�

QXPEHUV� XVLQJ� D� ��UDQN� VFDOH� �7UDYLQD� ������ ZDV� HP�

SOR\HG�LQ�DGGLWLRQ�WR�FDWFKHV�WR�DVVHVV�WKH�VLWXDWLRQ�LQ�GLI�

IHUHQW�UHJLRQV�RI�WKH�LVODQG��

,Q� ����� WKH� SRSXODWLRQ� RI� OHPPLQJV� ZDV� ORZ� DFURVV� WKH�

ZKROH� LVODQG�� /HPPLQJ� QXPEHUV� LQ� VXEVHTXHQW� \HDUV� DUH�

LOOXVWUDWHG�LQ�)LJ�����EDVHG�RQ�WKH�UHVXOWV�REWDLQHG�IURP�WZR�

SHUPDQHQW� SORWV�� RFFXS\LQJ� GLIIHUHQW� KDELWDWV� DQG� LQKDE�

LWHG� SULPDULO\� E\�9LQRJUDGRY¶V� /HPPLQJV� �SORW�$�� �� KD��

DQG� 6LEHULDQ� /HPPLQJV� �SORW� %�� �� KD��� UHVSHFWLYHO\�� 7KH�

LQGH[� RI� OHPPLQJ� QXPEHUV� RQ� D� SORW� LV� GHULYHG� E\� VXP�

PLQJ� WKH�QXPEHU�RI� UHVLGHQWV�DQG�DYHUDJH�QXPEHU�RI�PL�

JUDQWV��FURVVLQJ�D�SORW�GDLO\��7KH�GDWD�UHIHU�WR�WKH�SHULRG�RI�

WLPH�ZLWK�WKH�PRVW�VWDEOH�OHPPLQJ�SRSXODWLRQ��EHWZHHQ�WKH�

HQG�RI�VSULQJ�PRYHPHQWV�RI�DQLPDOV�DQG�WKH�HPHUJHQFH�RQ�

WKH�VXUIDFH�RI�\RXQJ�IURP�VXPPHU�EURRGV��

0D[LPXP� YDOXHV� RI� UHODWLYH� OHPPLQJ� QXPEHUV� LQ� �����

�����REWDLQHG�XVLQJ�VWDWLRQDU\�OLQHV�RI�OLYH�WUDSV�DUH�SORW�

WHG�RQ�)LJ����WR�DOORZ�FRPSDULVRQ��DOWKRXJK�WR�VRPH�H[WHQW�

UHVWULFWHG��ZLWK� WKH� DYDLODEOH� GDWD� IRU� ����������� ,QGLFHV�

RI�UHODWLYH�OHPPLQJ�QXPEHUV�REWDLQHG�XVLQJ�OLYH�WUDSV�PD\�

EH�RYHUHVWLPDWHV�FRPSDUHG�ZLWK�VQDS�WUDS�GDWD�GXH�WR�WKH�

IUHTXHQW�FKHFNLQJ�RI�OLYH�WUDSV��



$5&7,&�%5((',1*�&21',7,216�

���

�

)LJXUH����'\QDPLFV�RI� UHODWLYH�QXPEHUV�RI� OHPPLQJV�'��YLQRJUDGRYL� �'7��DQG�/��VLELULFXV� �/6�� LQ���������DQG����������

EDVHG�RQ�GDWD�RI�GLIIHUHQW�UHVHDUFKHUV��GHWDLOV�LQ�WKH�WH[W���

�

)LJXUH����'\QDPLFV�RI�DEVROXWH�QXPEHUV�RI�OHPPLQJV�'��YLQRJUDGRYL��'7��DQG�/��VLELULFXV��/6��RQ�PDUN�UHFDSWXUH�SORWV�LQ�

����V��

�

)LJXUH����'\QDPLFV�RI� WRWDO�QXPEHUV�RI� OHPPLQJV�'��YLQRJUDGRYL�DQG�/��VLELULFXV�RQ���UDQN�VFDOH�LQ��������������±�YHU\�

ORZ����±�ORZ����±�DYHUDJH����±�KLJK����±�YHU\�KLJK���
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$IWHU� ������ WKH� UHVHUYH� DXWKRULWLHV� IRU� ³:UDQJHO� ,VODQG´�

FRQVLGHUHG� VSHFLDO� VWXGLHV� RI� OHPPLQJ� ELRORJ\� WR� EH� QR�

ORQJHU� D� SULRULW\�� DQG� GLUHFW� FRXQWV� RI� OHPPLQJ� QXPEHUV�

ZHUH�GLVFRQWLQXHG��%DVHG�RQ� WKH� UHVXOWV�RI�YLVXDO� HYDOXD�

WLRQ��OHPPLQJ�QXPEHUV�LQ������ZHUH�DYHUDJH�LQ�WKH�FHQWUDO�

SDUWV�RI�WKH�LVODQG��ZLWK�D�WHQGHQF\�WRZDUGV�SRSXODWLRQ�LQ�

FUHDVH��9�9�%DUDQ\XN��,�(�0HQ\XVKLQD��SHUV��FRPP����7KH�

VLWXDWLRQ� LQ� �����ZDV� DPELJXRXV� DV�9�9�%DUDQ\XN� �SHUV��

FRPP���UHSRUWHG�D�GHFUHDVH�LQ�OHPPLQJ�QXPEHUV�WR�D�ORZ�

OHYHO��ZKLOH� ,�(�0HQ\XVKLQD� �SHUV�� FRPP��� UHSRUWHG�DYHU�

DJH� EXW� LQFUHDVLQJ� QXPEHUV�� ,Q� ������9�9�%DUDQ\XN� DQG�

,�(�0HQ\XVKLQD� �SHUV��FRPP��� UHSRUWHG� WKDW� OHPPLQJ�GLV�

WULEXWLRQ� DFURVV� WKH� LVODQG� ZDV� H[WUHPHO\� XQHYHQ�� EXW� LQ�

JHQHUDO�QXPEHUV�ZHUH�DYHUDJH��

'LVFXVVLRQ�

7KH�DYDLODEOH�GDWD�DOORZ�DQ�DVVHVVPHQW�WR�EH�PDGH�RI�WKH�

G\QDPLFV� RI� OHPPLQJ� QXPEHUV� RQ� :UDQJHO� ,VODQG� IURP�

����� WR� ����� ZLWK� D� KLJK� GHJUHH� RI� FHUWDLQW\�� 'LUHFW�

FRXQWV�RI�OHPPLQJV�DUH�QRW�DYDLODEOH�IRU�HYHU\�\HDU��+RZ�

HYHU�� DOPRVW� DOO� UHVHDUFKHUV�ZKRVH� GDWD�ZHUH� XVHG� LQ� WKH�

FXUUHQW�UHYLHZ��LQFOXGLQJ�WKRVH�HPSOR\LQJ�GLUHFW�PHWKRGV�

RI�FRXQWV�� FKDUDFWHUL]HG� WKH�VWDWH�RI� OHPPLQJ�SRSXODWLRQV�

XVLQJ�D�VFDOH�IURP�³YHU\�ORZ´�WR�³YHU\�KLJK´��$OO�H[LVWLQJ�

FRQWUDGLFWLRQV�LQ�WKH�HYDOXDWLRQ�RI�OHPPLQJ�QXPEHUV�ZHUH�

GLVFXVVHG�DERYH�� DQG�FRPELQHG�GDWD�RQ�QXPEHUV�DUH�SUH�

VHQWHG�LQ�)LJ����XVLQJ�D���UDQN�VFDOH��'DWD�IRU�WKH�WZR�VSH�

FLHV�ZHUH�FRPELQHG��EHFDXVH�VHSDUDWLRQ�RI�VSHFLHV�ZDV�QRW�

DOZD\V� SRVVLEOH� LI� GLUHFW� FRXQWV� KDG� QRW� EHHQ� FRQGXFWHG��

7KXV��WKH�ILJXUH�LV�RQO\�DEOH�WR�VKRZ�D�JHQHUDOL]HG�SDWWHUQ�

RI� WKH� G\QDPLFV� RI� OHPPLQJ� SRSXODWLRQV� �ZKLFK� DUH�

VOLJKWO\�GLIIHUHQW�EHWZHHQ�WKH�WZR�VSHFLHV���EXW�WKLV�DJUHHV�

UDWKHU� ZHOO� ZLWK� WKH� IHHGLQJ� FRQGLWLRQV� DQG� SURGXFWLYLW\�

IRU� URGHQW�VSHFLDOLVW� SUHGDWRUV� RQ� WKH� LVODQG� LQ� GLIIHUHQW�

\HDUV��

)LJV������VKRZ�WKDW�IRU�ERWK�OHPPLQJ�VSHFLHV�SHDNV�QXP�

EHUV� ZHUH� UHFRUGHG� RQ� :UDQJHO� ,VODQG� LQ� ������ ������

������ ������ �������� DQG�������7ZR�SHDNV� �LQ������DQG�

������ZHUH�HVSHFLDOO\�KLJK��ZKLOH�WKH�ODVW�SHDN�LQ�������LQ�

FRQWUDVW��ZDV�ORZ��

$JUHHPHQW� KDV� QRW� EHHQ� UHDFKHG� UHJDUGLQJ� WKH� SRVVLEOH�

UDQJH� RI� GHQVLW\� YDOXHV� IRU� OHPPLQJV� DW� SHDN� SRSXODWLRQ�

OHYHOV�� $EVROXWH� FRXQWV� RQ� QDWXUDOO\� HQFORVHG� SDWFKHV� RI�

WXQGUD� LQ� ����� \LHOGHG� D� GHQVLW\� RI� 6LEHULDQ� /HPPLQJ�

UHDFKLQJ� ���� DQLPDOV�KD�� DQG� RI� 9LQRJUDGRY¶V� /HPPLQJ�

UHDFKLQJ� ���� DQLPDOV�KD� �'RURJRL� ������� $SSOLFDWLRQ� RI�

WKH�VDPH�WHFKQLTXH�LQ������DOVR�SURYLGHG�UDWKHU�KLJK�YDO�

XHV�� ���� DQG����� DQLPDOV�KD� IRU� WKH� WZR� VSHFLHV�� UHVSHF�

WLYHO\��&KHUQ\DYVN\�	�7NDFKHY��������9DOXHV�RI�OHPPLQJ�

GHQVLW\�REWDLQHG�E\�%HO\DHY�DQG�6KDPXULQ�LQ������E\�GLJ�

JLQJ� RXW� LQKDELWHG� EXUURZV�ZHUH� VLJQLILFDQWO\� ORZHU� �VHH�

DERYH���2XU������GDWD��EDVHG�RQ�UHFDSWXULQJ�PDUNHG�OHP�

PLQJV� JDYH� YDOXHV� DQ� RUGHU� RI� PDJQLWXGH� ORZHU� �)LJ�� ���

FRPSDUHG�ZLWK������DQG������YDOXHV��,Q�P\�RSLQLRQ��WKLV�

GLVFUHSDQF\�LV�H[SODLQHG�QRW�RQO\�E\�WKH�KLJK�YDULDELOLW\�RI�

SHDN�QXPEHUV�EXW�DOVR�E\�WKH�DSSOLFDWLRQ�RI�UDGLFDOO\�GLI�

IHUHQW�WHFKQLTXHV�IRU�WKH�HYDOXDWLRQ�RI�OHPPLQJ�GHQVLW\�LQ�

GLIIHUHQW�\HDUV��7KXV�WKH�SUREOHP�RI�SHDN�GHQVLW\�UHPDLQV�

XQUHVROYHG��

'XUDWLRQ�RI�WKH�SHDN�VWDJH�LQ�ERWK�OHPPLQJ�VSHFLHV�GLG�QRW�

H[FHHG�RQH�\HDU�ZLWK�WKH�H[FHSWLRQ�RI�WKH�����������SHDN��

+RZHYHU��.�(�/LWYLQ�DQG�9�9�%DUDQ\XN��������FKDUDFWHU�

L]HG�WKLV�SHDN�DV�D�ZDYH�VSUHDGLQJ�WKURXJK�WKH�LVODQG�IURP�

VRXWK�ZHVW� WR� QRUWK�HDVW�� 7KHVH� DXWKRUV� DOVR� PHQWLRQHG�

WKDW� OHPPLQJ� QXPEHUV� KDG� EHHQ� GHFUHDVLQJ� JUDGXDOO\�

GXULQJ�WKH�WZR�\HDUV�DIWHU�³KLJK´�SHDNV�LQ������DQG�������

ZKLOH�LQ�RWKHU�FDVHV�QXPEHUV�GURSSHG�PRUH�UDSLGO\�WR�ORZ�

YDOXHV�E\�WKH�VXPPHU�IROORZLQJ�D�SHDN�VXPPHU��

'HVSLWH�WKH�WHPSRUDO�FRLQFLGHQFH�RI�SHDNV�IRU�WKH�WZR�VSH�

FLHV�RI�OHPPLQJV��SDWWHUQV�RI�WKHLU�F\FOHV�GLIIHUHG�VXEVWDQ�

WLDOO\�� 3URORQJHG� SHULRGV� RI� ORZ� QXPEHUV� �XS� WR� �� \HDUV��

IROORZHG�E\�D�UDSLG�LQFUHDVH�LQ�SRSXODWLRQ�VL]H�WR�D�PD[L�

PXP�YDOXH�GXULQJ�RQH�SHULRG�RI�XQGHU�VQRZ�UHSURGXFWLRQ�

�IRU�H[DPSOH��EHIRUH� WKH�SHDN� LQ�������ZDV�FKDUDFWHULVWLF�

IRU�6LEHULDQ�/HPPLQJV��DFFRUGLQJ�WR�&KHQ\DYVN\��&KHUQ�

\DYVN\�	�7NDFKHY��������,Q�FRQWUDVW��ORZ�QXPEHUV�RI�9L�

QRJUDGRY¶V�/HPPLQJ�ZHUH�QRUPDOO\�UHVWULFWHG�WR�RQH�\HDU��

DIWHU� ZKLFK� QXPEHUV� JUDGXDOO\� LQFUHDVHG�� +RZHYHU�� DF�

FRUGLQJ�WR�RXU�GDWD��WKH�YHU\�ORZ�SKDVH�FRQWLQXHG�IRU�WZR�

\HDUV�LQ�ERWK�VSHFLHV�RI�OHPPLQJV�DIWHU�WKH�SHDN�RI�������

$OO�UDSLG�FKDQJHV�LQ�OHPPLQJ�QXPEHUV�RQ�:UDQJHO�,VODQG�

QRUPDOO\� RFFXUUHG� XQGHU� VQRZ� �&KHUQ\DYVN\�	�7NDFKHY�

������� 6XPPHU� UHSURGXFWLRQ� XVXDOO\� GLG� QRW� UHVXOW� LQ� LQ�

FUHDVHV� RI� OHPPLQJ� QXPEHUV�� DW� EHVW� FRPSHQVDWLQJ� IRU�

PRUWDOLW\�LQ�ROGHU�DJH�FRKRUWV��7KLV�SUREDEO\�UHVXOWV�IURP�

WKH� IDFW� WKDW� \RXQJ� RI� VXPPHU� EURRGV� LQ� ERWK� VSHFLHV� RI�

OHPPLQJV� RQ� WKH� LVODQG�� UHJDUGOHVV� RI� WKH� SKDVH� RI� WKH�

SRSXODWLRQ�F\FOH��GR�QRW� UHDFK�PDWXULW\�EHIRUH� WKH�HQG�RI�

WKH� VQRZ�IUHH�SHULRG� �&KHUQ\DYVN\�	�7NDFKHY�������RXU�

GDWD����

'R�OHPPLQJ�QXPEHUV�FKDQJH�V\QFKURQRXVO\�RQ�WKH�ZKROH�

RI�:UDQJHO�,VODQG"�,W�ZDV�WKRXJKW�WKDW�FKDQJHV�ZHUH�V\Q�

FKURQRXV� XQWLO� WKH� �������� GDWD� GHPRQVWUDWHG� WKDW� OHP�

PLQJ� QXPEHUV� DQG� F\FOH� SKDVHV� FRXOG� GLIIHU� LQ� GLIIHUHQW�

SDUWV�RI�WKH�LVODQG��VHH�DERYH���7KLV�FRQFOXVLRQ�ZDV�EDVHG�

RQ� LQGLUHFW�GDWD��+RZHYHU�� DQ� LQFUHDVH�RI�QXPEHUV�ZKLFK�

VWDUWHG� LQ� ������ LQ� SDUWLFXODU� LQ� 6LEHULDQ� /HPPLQJV��ZDV�

IROORZHG�LQ������E\�D�GHFUHDVH�WR�YHU\�ORZ�OHYHOV�LQ�FHQ�

WUDO�DQG�QRUWKHUQ�SDUWV�RI�WKH�LVODQG��ZKLOH�VWDEOH�JURZWK�LQ�

WKH�VRXWK�ZDV�FRQILUPHG�E\�WUDSSLQJ�GDWD��7UDYLQD��������

&XUUHQWO\�� ZH� VXVSHFW� WKDW� SKDVH� GLIIHUHQFHV� LQ� GLIIHUHQW�

SDUWV�RI�WKH�LVODQG�GR�QRW�H[FHHG�RQH�VWDJH�RI�WKH�F\FOH��

:KLOH�PDQ\�VWXGLHV�KDYH�IRFXVHG�RQ�SRSXODWLRQ�F\FOHV�RI�

OHPPLQJV� RQ�:UDQJHO� ,VODQG�� D� QXPEHU� RI� SUREOHPV� UH�

PDLQ�XQUHVROYHG��7KH�ODFN�RI�NQRZOHGJH�DERXW�WKH�VWDWH�RI�

OHPPLQJ�SRSXODWLRQV�RQ�WKH�LVODQG�LQ�WKH�ODVW�IHZ�\HDUV�LV�

WKH�PRVW�LPSRUWDQW�RI�WKHVH�SUREOHPV��$YDLODEOH�GDWD�LQGL�

FDWH� EHWZHHQ�SHDN� LQWHUYDOV� LQ� FHQWUDO� SDUWV� RI� WKH� LVODQG�

ZHUH���� ��� ��� �� DQG��� \HDUV��$V� OHPPLQJ�SRSXODWLRQV�GLG�

QRW�SHDN� LQ������� WKH�PRVW� UHFHQW�SHULRG�RI� ORZ�QXPEHUV�

DQG�LQFUHDVH�KDV�FRQWLQXHG�IRU���\HDUV��DQG�WKH�ODVW�SHDN�LQ�

�����ZDV� DOVR�RI� UHODWLYHO\� ORZ�DPSOLWXGH�� ,W� LV�QRW� FOHDU�

ZKHWKHU�SURORQJHG�SHULRGV�RI�ORZ�QXPEHUV�DQG�GHFUHDVHG�

DPSOLWXGH�RI�SHDNV� UHSUHVHQWV�D� WHPSRUDO�SKHQRPHQRQ�RU�

UHIOHFWV� FHUWDLQ� JOREDO� FKDQJHV� LQ� WKH� ELRWD� RI� :UDQJHO�

,VODQG��'HGLFDWHG� VWXGLHV� RI� OHPPLQJ� SRSXODWLRQV� DUH� UH�

TXLUHG�WR�DQVZHU�WKLV�TXHVWLRQ��
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/LWHUDWXUH�

$UFKLYHV� RI� QDWXUH� RI� VWDWH� UHVHUYH� ³:UDQJHO� ,VODQG´�� ������

������ ������ ������ 0DQXVFULSW�� 0LQLVWU\� RI� 1DWXUH�

5HVRXUFHV� RI� WKH� 5XVVLDQ� )HGHUDWLRQ�� 0RVFRZ�� ,Q�

5XVVLDQ��

$OH[DQGURYD�9�'��������*HRERWDQLFDO�GLYLVLRQ�RI�$UFWLF�DQG�

$QWDUFWLF�� ,Q�� .RPDURY� VHVVLRQV�� 1R�� ���� /HQLQJUDG��

1DXND������S��,Q�5XVVLDQ��

%HOD\HY�9�*��	�6KDPXULQ�9�)�� ������0DWHULDOV� RQ�HFRORJ\�

RI� OHPPLQJV� RQ�:UDQJHO� ,VODQG�� 5HSRUWV� RI� WKH� ,UNXWVN�

DQWL�SODJXH�LQVWLWXWH�RI�6LEHULD�DQG�)DU�(DVW�������������,Q�

5XVVLDQ��

&KHUQ\DYVN\��)�%��������(FRORJLFDO�REVHUYDWLRQV�RI�6LEHULDQ�

�/HPPXV�VLELULFXV��DQG�&ROODUHG��'LFURVWRQL[�WRUTXDWXV��

OHPPLQJV� RQ� :UDQJHO� ,VODQG�� =RRO�� =KXUQ�� �0RVFRZ���

����������������,Q�5XVVLDQ��(QJOLVK�VXPPDU\��

&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]ORYVN\� $�/�� ������ 6SHFLHV� VWDWXV�

DQG� KLVWRU\� RI� &ROODUHG� /HPPLQJV� �'LFURVWRQ\[��

5RGHQWLD�� IURP� :UDQJHO� ,VODQG�� =RRO�� =KXU�� �0RVFRZ��

����������������,Q�5XVVLDQ��(QJOLVK�VXPPDU\��

&KHUQ\DYVN\� )�%��	�7NDFKHY�$�9�� ������ 3RSXODWLRQ� F\FOHV�

RI� OHPPLQJV� LQ� WKH� $UFWLF�� (FRORJLFDO� DQG� HQGRFULQH�

DVSHFWV��0RVFRZ��1DXND������S���,Q�5XVVLDQ���

'HQLVHQNR� $�0�� ������ '\QDPLFV� RI� QXPEHUV� RI� OHPPLQJV�

�/HPPXV� VLELULFXV� DQG� 'LFURVWRQ\[� YLQRJUDGRYL�� RQ�

:UDQJHO� ,VODQG�� 3S�� �������� LQ�� $QLPDOV� RI� :UDQJHO�

,VODQG�� 9ODGLYRVWRN�� '92�� 8665� $FDG�� 6FL�� �,Q� 5XV�

VLDQ���

'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���

)OLQW� 9�(�� ������ 6SDWLDO� VWUXFWXUH� RI� SRSXODWLRQV� RI� VPDOO�

PDPPDOV��0RVFRZ��1DXND�����S���,Q�5XVVLDQ���

.UHWFKPDU�� $�9��	�'RURJRL� ,�9�� ������ 6QRZ\�2ZO�1\FWHD�

VFDQGLDFD��3S�������� LQ��(FRORJ\�RI�PDPPDOV�DQG�ELUGV�

RI�:UDQJHO�,VODQG��9ODGLYRVWRN��'92��8665�$FDG��6FL��

�,Q�5XVVLDQ���

/LWYLQ�.�(��	�%DUDQ\XN�9�9��������5HSURGXFWLRQ�RI�6QRZ\�

2ZOV� �1\FWHD� VFDQGLDFD�� DQG� OHPPLQJ� QXPEHUV� RQ�

:UDQJHO� ,VODQG�� ,Q�� <�,��&KHUQRY� �HG���� %LUGV� LQ� WXQGUD�

]RQH� FRPPXQLWLHV�� ��������� 0RVFRZ�� 1DXND�� �,Q�

5XVVLDQ���

/LWYLQ� .�(�� 	� 2YV\DQQLNRY� 1�*�� ������ 5HODWLRQ� RI� UHSUR�

GXFWLRQ�DQG�QXPEHUV�LQ�6QRZ\�2ZOV�DQG�$UFWLF�)R[HV�WR�

OHPPLQJ�QXPEHUV�RQ�:UDQJHO�,VODQG��=RRO��=KXU����������

��������,Q�5XVVLDQ��(QJOLVK�VXPPDU\���

0HQ\XVKLQD� ,�(�� 	� 2YV\DQQLNRY� 1�*�� ������ 6SDWLDO� GLVWUL�

EXWLRQ�RI�6QRZ\�2ZOV�RQ�:UDQJHO� ,VODQG��3S��������LQ��

3RSXODWLRQV� DQG� FRPPXQLWLHV� RI� DQLPDOV� RQ� :UDQJHO�

,VODQG��0RVFRZ���,Q�5XVVLDQ���

0LQHHY� $�,�� ������ :UDQJHO� ,VODQG�� /HQLQJUDG��

*ODYVHYPRUSXW������S���,Q�5XVVLDQ���

2YV\DQQLNRY�1�*�� ������%HKDYLRXU� DQG� VRFLDO� RUJDQL]DWLRQ�

RI�$UFWLF�)R[��0RVFRZ��&HQWUDO�/DE��RI�+XQWLQJ�'HSW��RI�

WKH�5XVVLDQ�)HGHUDWLRQ������S���,Q�5XVVLDQ���

3HWURYVN\� 9�9�� ������ 9DVFXODU� SODQWV� RI� :UDQJHO� ,VODQG�

�FRQVSHFWXV� RI� IORUD��� 0DQXVFULSW�� 0DJDGDQ�� ��� S�� �,Q�

5XVVLDQ���

3HWURYVN\�9�9��� <XUWVHY� %�$�� ������ ,PSRUWDQFH� RI� IORUD� RI�

:UDQJHO� ,VODQG� IRU� UHFRQVWUXFWLRQ�RI� ODQGVFDSHV�RI� VKHOI�

DUHDV��3S���������� LQ�³$UFWLF�2FHDQ�DQG� LWV� VKRUHOLQH� LQ�

&HQR]RL´��/HQLQJUDG��+\GURPHWHRL]GDW���,Q�5XVVLDQ���

3RNURYVN\� $�9��� .X]QHWVRYD� ,�$�� 	� &KHSUDNRY�0�,�� ������

+\EULGRORJLFDO� VWXGLHV� RI� UHSURGXFWLYH� LVRODWLRQ� RI�

3DOHDUFWLF� VSHFLHV� RI� JHQXV� /HPPXV� �5RGHQWLD�� &ULFHWL�

GDH��� =RRO�� =KXUQ�� �0RVFRZ��� ������� ��������� �,Q�

5XVVLDQ��(QJOLVK�VXPPDU\���

3RUWHQNR� /�$�� ������ %LUGV� RI� WKH�&KXNRWVN\� 3HQLQVXOD� DQG�

:UDQJHO�,VODQG��9RO������0RVFRZ�/HQLQJUDG��1DXND������

S���,Q�5XVVLDQ���

6WLVKRY�0�6���3XO\DHY�$�,��	�.KUXOHXYD�2�$��������*HQHUDO�

FKDUDFWHULVWLF� RI� :UDQJHO� ,VODQG� ELRWD�� 3S�� ����� LQ��

$QLPDOV� RI� :UDQJHO� ,VODQG�� 9ODGLYRVWRN�� '92�� 8665�

$FDG��6FL���,Q�5XVVLDQ���

7UDYLQD� ,�9��������6SDWLDO� VWUXFWXUH�RI� OHPPLQJ�SRSXODWLRQV�

RQ�:UDQJHO� ,VODQG� GXULQJ� ORZ� SKDVH� RI� WKH� F\FOH��=RRO��

=KXU�� �0RVFRZ�� ������� ��������� �,Q� 5XVVLDQ�� (QJOLVK�

VXPPDU\���

7UDYLQD�,�9��������$�FRPSDULVRQ�RI�WHFKQLTXHV�IRU�HYDOXDWLQJ�

OHPPLQJ�QXPEHUV�IRU�RUQLWKRORJLFDO�SXUSRVHV��3S��������

LQ�� 6RORYLHY� 	� 7RPNRYLFK� �FRPS��� $UFWLF� %LUGV��

1HZVOHWWHU� RI� ,QWHUQDWLRQDO�%UHHGLQJ�&RQGLWLRQV�6XUYH\��

����

6FKLSDQRY� 1�$�� ������ 8QLYHUVDO� OLYH�WUDS� IRU� FDWFKLQJ� RI�

VPDOO�PDPPDOV��=RRO��=KXU��������������������,Q�5XVVLDQ��

(QJOLVK�VXPPDU\���

<XUWVHY� %�$�� ������ 5HOLF� VWHSSH� FRPSOH[HV� RI� 1RUWK�(DVW�

$VLD��1RYRVLELUVN��1DXND������S���,Q�5XVVLDQ���

<XUWVHY� %�$��� 7ROPDFKHXY� $�,�� 	� 5HEULVWD\D� 2�9�� ������

)ORULVWLF�GLVWLQJXLVKLQJ�DQG�GLYLVLRQ�RI�$UFWLF��3S��������

LQ�� $UFWLF� IORULVWLF� UHJLRQ�� /HQLQJUDG�� 1DXND�� �,Q�

5XVVLDQ���
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%��6LWWOHU
�

�DQG�7��%HUJ
�

��

,QVWLWXW�I�U�/DQGHVSIOHJH��8QLYHUVLWlW��'��������)UHLEXUJ��

*HUPDQ\��EHQRLW�VLWWOHU#ODQGHVSIOHJH�XQL�IUHLEXUJ�GH�
�

1DWLRQDO� (QYLURQPHQWDO� 5HVHDUFK� ,QVWLWXWH��

)UHGHULNVERUJYHM� ����� 5RVNLOGH�� '.� ������ 'HQPDUN��

7%*%HUJ#]L�NX�GN�

7KH� FLUFXPSRODU� UDQJH� RI� OHPPLQJV� LQFOXGHV� *UHHQODQG��

EXW� RQO\� WKH� &ROODUHG� /HPPLQJ� �'LFURVWRQ\[� JUR�

HQODQGLFXV��LV�SUHVHQW�WKHUH��DQG�LW�LQKDELWV�WKH�QRUWK�HDVW�

HUQ� µFRUQHU¶� �)LJ�� ���� %LRJHRJUDSKLF� FRQVWUDLQWV�ZHUH� WKH�

UHDVRQ�ZK\� RQO\� WKH� FROODUHG� OHPPLQJ�ZDV� DEOH� WR� UHDFK�

WKH�LVODQG�E\�FURVVLQJ�WKH�QDUURZ�VWUHHW�EHWZHHQ�(OOHVPHUH�

DQG�1:�*UHHQODQG�QRUWK�RI�����1��ZKHUHDV�QR�VXFK�SDWK�

ZD\�ZDV� SRVVLEOH� WR�/HPPXV� WULPXFURQDWXV� RU� DQ\�RWKHU�

VPDOO�URGHQW�WKDW�FRXOG�WKHRUHWLFDOO\�KDYH�FRPH�IURP�%DI�

ILQ�,VODQG�RU�/DEUDGRU��

,W�LV�EHOLHYHG�WKDW�WKLV�FRORQLVDWLRQ�LQ�*UHHQODQG�DQWHGDWHV�

WKH�:LVFRQVLQ�JODFLDO�SHULRG��0DFSKHUVRQ�������DQG�WKDW�

WKH� &ROODUHG� /HPPLQJ� VXUYLYHG� LQ� DQ� LFH� IUHH� UHIXJLD� LQ�

3HDU\�/DQG�SULRU�WR�DFKLHYLQJ�D�VXEVHTXHQW�UHFRORQL]DWLRQ�

IROORZLQJ� WKH� UHWUHDW� RI� WKH� LFH� VKHHWV� GXULQJ� WKH� SUHVHQW�

SRVW�JODFLDO�SHULRG��

�

)LJXUH����'LVWULEXWLRQ�RI�&ROODUHG�/HPPLQJV��'LFURVWRQ\[�

JURHQODQGLFXV��� WKH� RQO\� PLFURWLQH� URGHQW� SUHVHQW�

ZLWKLQ� WKH� IUDPHG� DUHD�� 7UDLOO� ,VODQG� DQG� =DFNHQEHUJ�

DUH� WKH� WZR� ORQJ�WHUP� PRQLWRULQJ� ORFDOLWLHV�� 6KDGHG�

FRDVW�OLQHV�GHQRWH�ELRJHRJUDSKLFDO�EDUULHUV�WKDW�SUHYHQW�

PLJUDWLRQ�VRXWKZDUG��

7KH� +XPEROW� JODFLHU� DQG� WKH� JODFLDWHG� FRDVWOLQH� RI�0HO�

YLOOH� %XJWHQ� KRZHYHU� SUHYHQWHG� WKHP� IURP� VSUHDGLQJ�

VRXWK� DORQJ� WKH�ZHVW� FRDVW�� ZKHUHDV� RQ� WKH� HDVWHUQ� FRDVW�

WKHLU� GLVSHUVDO� FDPH� WR� D� KDOW� QRUWK� RI� WKH� JODFLDWHG�

%ORVVHYLOOH�FRDVW�DURXQG�����1��)LJ������

$V�D�UHVXOW��WKH�OHPPLQJ�SRSXODWLRQ�RI�*UHHQODQG�LV�RQH�RI�

WKH�PRVW�LVRODWHG�LQ�WKH�ZRUOG��7KHLU�UDQJH�LQFOXGHV�PDLQO\�

SRODU� GHVHUW� DQG� VHPL�GHVHUW� KDELWDWV� VFDWWHUHG� EHWZHHQ�

LQODQG� LFH� DQG� WKH� FRDVWOLQH� DQG� WKH�GHHSO\� LQGHQWHG� V\V�

WHP�RI�IMRUGV��7KHVH�PD\�DFW�DV�QDWXUDO�EDUULHUV�LQ�VXPPHU�

WLPH�EXW��HVSHFLDOO\�LQ�VSULQJ��PLJUDWLQJ�OHPPLQJV�PD\�XVH�

WKHLU�IUR]HQ�VXUIDFH��9HJHWDWLRQ��ZKHQ�SUHVHQW��EHORQJV�WR�

KLJK�DUFWLF�WXQGUD�� LV�JHQHUDOO\�VSDUVH�DQG�PRVWO\�FRQFHQ�

WUDWHG� LQ� WKH� ORZODQGV�ZLWK� JUHDW� GLIIHUHQFHV� LQ�FRYHU�GH�

SHQGLQJ� RQ� VLWH� FRQGLWLRQV�� /DUJH� WUDFWV� RI� WKH� ODQGVFDSH�

VXSSRUW�QR�YHJHWDWLRQ�DW�DOO��HVSHFLDOO\�QRUWK�RI����1���

7KH�SUHVHQFH�RI�OHPPLQJV�LV� WKH�UHDVRQ�ZK\�WKH�IDXQLVWLF�

DVVHPEODJH� DOVR� LQFOXGHV� WKHLU� W\SLFDO� SUHGDWRUV� OLNH� WKH�

6WRDW�0XVWHOD�HUPLQHD��WKH�6QRZ\�2ZO�1\FWHD�VFDQGLDFD�

DQG�WKH�/RQJ�WDLOHG�6NXDV�6WHUFRUDULXV�ORQJLFDXGXV��DOO�RI�

WKHP�EUHHGLQJ�QRZKHUH�HOVH�LQ�*UHHQODQG��

6WURQJ�IOXFWXDWLRQV��

0DUNHG� GLIIHUHQFHV� LQ� WKH� DEXQGDQFH� RI� OHPPLQJV� ZHUH�

QRWLFHG� E\� WKH� ILUVW� H[SORUHUV� �%D\� ������1DWKRUVW� ������

-HQVHQ�������WR�YLVLW�WKLV�SDUW�RI�*UHHQODQG��DW�WKH�WXUQ�RI�

WKH� ��WK� FHQWXU\�� +RZHYHU�� WKH� IOXFWXDWLQJ� SDWWHUQV� ZHUH�

ILUVW� UHSRUWHG�E\�0DQQLFKH� �������ZKR� WUDYHOOHG�IRU�RYHU�

WKUHH�\HDUV�LQ�VXFFHVVLRQ�DV�D�PHPEHU�RI�WKH�*UHDW�'DQLVK�

1RUWK�(DVW�*UHHQODQG�H[SHGLWLRQ��+LV�REVHUYDWLRQDO�QRWHV�

ZHUH�PDLQO\�FROOHFWHG�RQ�VOHGJH� MRXUQH\V�RU�DURXQG�VXP�

PHU�ILHOG�FDPSV�DQG�DV�D�UHVXOW��SDWWHUQV�GHVFULEHG�PD\�QRW�

KDYH� FRQFHUQHG� WKH� VDPH� SRSXODWLRQ� �VXUYH\V� FRYHULQJ�

DUHDV�VHSDUDWHG�E\�PRUH�WKDQ�����NP���

7KHUH�ZDV� D� QRWLFHDEOH� LQFUHDVH� LQ�REVHUYDWLRQV� IURP� WKH�

ODWH�����V�RQZDUGV��DV�1RUWK�(DVW�*UHHQODQG�DWWUDFWHG�IXU�

WUDSSHUV� IURP�'HQPDUN�DQG�1RUZD\��$V� WKHLU�DFWLYLW\� IR�

FXVHG�PDLQO\�RQ�$UFWLF�)R[HV�DQG�WKH\�PDLQWDLQHG�D�FRQ�

WLQXRXV� SUHVHQFH� IRU�PRUH� WKDQ� WZR� GHFDGHV� LQ� WKH� DUHDV�

EHWZHHQ�����DQG�����1��WKHLU�REVHUYDWLRQV�SURYLGHG�YDOX�

DEOH�YLHZV�DERXW�WKH�OHPPLQJ�VLWXDWLRQ��,QIRUPDWLRQ�RQ�WKH�

DEXQGDQFH� RI� OHPPLQJV� ZDV� GHULYHG� FKLHIO\� IURP� GLUHFW�

VLJKWLQJV�RU�WKURXJK�REVHUYDWLRQV�RQ�WKH�EUHHGLQJ�VWDWXV�RI�

IR[HV�DQG�6QRZ\�2ZOV�WKDW�ZHUH�UHSRUWHG�IURP�WKH�WUDSSHU�

SDUWLHV� VFDWWHUHG� RYHU� WKH� ZKROH� DUHD�� $V� WUDSSHUV� ZHUH�

DOVR�DILHOG� LQ� WKH� VQRZ\�VHDVRQ�� WKH\�FRXOG�SURYLGH�VRPH�

YDOXDEOH�LQIRUPDWLRQ�RQ�OLIH�KLVWRU\�RI�OHPPLQJ�LQ�ZLQWHU�

WLPH�� 7KHVH� REVHUYDWLRQV� KDYH� EHHQ� V\QWKHVL]HG� E\�

$�3HGHUVHQ� ZKRVH� IDXQD� UHSRUWV� ������� ������ ����� 	�

�������SXEOLVKHG�DW�LQWHUYDOV�RI�D�IHZ�\HDUV��FOHDUO\�GRFX�

PHQW� WKH� KLJK� DQG� ORZV� LQ� WKH� OHPPLQJ� SRSXODWLRQ�� WR�

JHWKHU� ZLWK� VRPH� LQIRUPDWLRQ� DERXW� WUHQGV� RQ� D� UHJLRQDO�

VFDOH��7KH\�UHYHDOHG�WKH�F\FOLFLW\�RI�DEXQGDQFH��ZLWK�RXW�

EUHDNV� DW� LQWHUYDOV� RI� �� RU� �� \HDUV�� SRLQWLQJ� DOVR� WR� WKH�

GHHS�ORZV�ZKHQ�WKH�SUHVHQFH�RI�DQ\�OHPPLQJV�ZDV�KDUGO\�

QRWLFHG��6RPH� LQGLFDWLRQV�RI�V\QFKURQ\�EHFDPH�DSSDUHQW��

VXFK�DV�WKH�KLJK�SHDN�RI������WKDW�ZDV�QRWLFHG�RYHU�D�ODU�

JHU� UDQJH��EXW� WKH�SUHYLRXV�SHDN�DSSDUHQWO\�GLG�QRW�RFFXU�

LQ�WKH�VDPH�\HDU�������������LQ�WZR�DGMDFHQW�UHJLRQV��

$IWHU� :RUOG� :DU� ,,� DQG� WKH� WHUPLQDWLRQ� RI� WKH� WUDSSLQJ�

DFWLYLW\� LQ� WKH� HDUO\� ����V�� LQIRUPDWLRQ�EHFDPH� DYDLODEOH�

WKURXJK�YDULRXV�ELRORJLFDO�H[SHGLWLRQV��EXW�DV�D�UXOH�WKHVH�

ZHUH�PRVWO\�RI�VKRUW�GXUDWLRQ�� ODFNLQJ�DQ\�FRQWLQXLW\�DW�D�

JLYHQ�SODFH��-RKQVHQ��������GRFXPHQWHG�WKH�RFFXUUHQFH�RI�
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OHPPLQJV� LQ� WKH� QRUWKHUQPRVW� UHJLRQ� EHWZHHQ� ����� DQG�

������ VXJJHVWLQJ� WKDW� OHPPLQJV� LQ� WKHVH� OHVV� SURGXFWLYH�

KDELWDWV�DOVR�PD\�XQGHUJR�JUHDW�IOXFWXDWLRQV�LQ�DEXQGDQFH��

3URJUHVV�LQ�NQRZOHGJH�RQ�OHPPLQJV�ZDV�DFKLHYHG�DV�D�UH�

VXOW�RI�GH�.RUWH¶V�LQWHQVLYH�VWXGLHV�RQ�/RQJ�WDLOHG�6NXDV�LQ�

WKH�����V�RQ�-DPHVRQ�/DQG��GH�.RUWH��������������������

+LV� UHYLHZ� �GH�.RUWH�	�:DWWHO� ������ RQ� OHPPLQJ� DEXQ�

GDQFH� LQ�1(�*UHHQODQG� DOVR� FOHDUO\� UHYHDOHG� WKH� F\FOLFDO�

SDWWHUQV�LQ�OHPPLQJ�DEXQGDQFH��ZLWK�SHULRGLFLW\�RI���WR���

\HDUV��

�

)LJXUH����)OXFWXDWLQJ�SDWWHUQV�RI�FROODUHG�OHPPLQJV��OLQHV��DQG�WKH�GHOD\HG�UHVSRQVH�RI�VWRDWV��EDUV��RQ�7UDLOO�,VODQG�����NP
�

��

DQG�DW�=DFNHQEHUJ����NP
�

���'DWD�DUH�EDVHG�RQ�VXUYH\V�RI�OHPPLQJ�ZLQWHU�QHVWV��

&ORVHU� LQVLJKWV� LQWR� SRSXODWLRQ� G\QDPLFV� WKURXJK� WKH�

LPSOHPHQWDWLRQ� RI� ORQJ�WHUP� VWXGLHV�� 7KH� .DUXSHOY�

9DOOH\� 3URMHFW� DQG� 7KH� =DFNHQEHUJ� PRQLWRULQJ�

SURJUDPPH��

$FTXLULQJ�ORQJ�WHUP�GDWD�VHWV�LV�RI�SDUDPRXQW�LPSRUWDQFH�

WR� DGGUHVV� LVVXHV� OLNH�F\FOLFDO�SRSXODWLRQ�G\QDPLFV��6XFK�

DQ� DSSURDFK� ZDV� ILUVW� DGRSWHG� LQ� D� FRQWLQXLQJ� ORQJ�WHUP�

VWXG\�LQLWLDWHG�LQ������LQ�D�VWXG\�DUHD�ORFDWHG�LQ�.DUXSHOY�

9DOOH\�RQ�7UDLOO�,VODQG��2EVHUYDWLRQV�EDVHG�PDLQO\�RQ�WKH�

V\VWHPDWLF� UHFRUGLQJ� RI� ZLQWHU� QHVWV� UHYHDOHG� D� F\FOLFDO�

SDWWHUQ� �6LWWOHU� ������ WKDW� KDV� EHFRPH� REYLRXV� QRZ� WKDW�

WKH�GDWD�IURP����FRQWLQXRXV�\HDUV�HQFRPSDVV�WKUHH�F\FOLF�

IOXFWXDWLRQV��VHH�)LJ������

�'LIIHUHQFHV� LQ� DEVROXWH�QXPEHUV�RI�ZLQWHU�QHVWV�EHWZHHQ�

RXWEUHDNV� DQG� GHHS� GHSUHVVLRQV� VXJJHVW� WKDW� GHQVLW\� GH�

FUHDVHV�E\����IROG�RU�PRUH�DUH�FKDUDFWHULVWLF�IURP�WKH�F\�

FOLFDO� G\QDPLFV�� $V� WKH� VXUYH\� RI� ZLQWHU� QHVWV� DOVR� LQ�

FOXGHV� REVHUYDWLRQV� RQ� VWRDW� DFWLYLW\�� VXFK� DQ� DSSURDFK�

DOVR� PD\� SURYLGH� LQVLJKWV� WR� WKH� SUHGDWRU� UHVSRQVH�� 7KLV�

DVSHFW� LV� DQ� LPSRUWDQW� RQH� VLQFH� WKH� UROH� RI� SUHGDWRU� LP�

SDFW�LQ�JRYHUQLQJ�WKHVH�F\FOHV�LV�RQH�RI�WKH�IHZ�K\SRWKHVHV�

VWLOO�GHEDWHG��

:LWK�WKH�HVWDEOLVKPHQW�RI�=DFNHQEHUJ�VWDWLRQ�LQ�������DS�

SUR[LPDWHO\�����NP�QRUWK�RI�.DUXSHOY�9DOOH\��WKH�VWDUW�RI�

DQRWKHU�PRQLWRULQJ�SURJUDPPH�GHYRWHG�WR�OHPPLQJV�XVLQJ�

VLPLODU�PHWKRGV�QRZ�RIIHUV�DQ�XQSDUDOOHOHG�RSSRUWXQLW\�WR�

VWXG\� WKH� SDWWHUQV� RQ� D� JUHDWHU� VFDOH�� ,Q� SDUWLFXODU�� WKLV�

FRPSDULVRQ�PD\�VKRZ�WR�ZKDW�H[WHQW�WZR�OHPPLQJ�SRSXOD�

WLRQV�ZLOO�H[KLELW�VLPLODU�SDWWHUQV�DQG�ZKHWKHU�WKHUH�LV�V\Q�

FKURQ\� LQ� WKH� G\QDPLFV� RI� WZR� VHSDUDWHG� SRSXODWLRQV� RI�

&ROODUHG� /HPPLQJV�� %HVLGHV� WKH� PRQLWRULQJ� RI� ZLQWHU�

QHVWV�� IXUWKHU� SURMHFWV� LQFOXGH� WUDSSLQJ�� PDUNLQJ� DQG� WKH�

XVH�RI�WHOHPHWU\�WR�SURYLGH�LQVLJKWV�WR�SRSXODWLRQ�SDWWHUQV�

LQ� VXPPHU� WLPH��6FKPLGW�HW�DO��������*LOJ� LQ�SUHS���%HUJ�

LQ�SUHS�����

$V� D�ZKROH�� SRSXODWLRQ� WUHQGV� LQ�.DUXSHOY�9DOOH\� H[HP�

SOLI\� WKDW� VSHFWDFXODU�KLJKV�RFFXU�ZLWK� LQWHUYDOV�RI���RU���

\HDUV� EXW� WKH� EXLOG� XS� WR� WKH� KLJK� �WKDW� FOHDUO\� RFFXUV� LQ�

ZLQWHU��GLIIHUV�IURP�F\FOH�WR�F\FOH��2QH�SDWWHUQ�LV�IRU�VXE�

VWDQWLDO� LQFUHDVH� LQ� ZLQWHU�� VWDUWLQJ� IURP� D� ORZ� OHYHO� WR�

PD[LPXP� GHQVLW\�ZLWKLQ� RQH� \HDU�� IROORZHG� E\� D� VHFRQG�

\HDU�ZLWK�OHPPLQJV�PDLQWDLQLQJ�D�UHODWLYH�KLJK�OHYHO��$Q�

RWKHU�VLWXDWLRQ�LQFOXGHV�D�OLPLWHG�RXWEUHDN�GXULQJ�WKH�ILUVW�

ZLQWHU�� IROORZHG� E\� D� PRUH� SURQRXQFHG� LQFUHDVH� LQ� WKH�
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VHFRQG� \HDU�� &UDVKHV� RFFXU� LQ� WKH� WZR� VLWXDWLRQV� EXW� DUH�

PRUH�REYLRXV�ZKHQ�RFFXUULQJ�DIWHU� WKH�KLJKHVW�SHDN��7KH�

ORZ� SKDVH�PD\� SHUVLVW� IRU� XS� WR� WKUHH� \HDUV� EXW� WKH�GHHS�

GHSUHVVLRQ� LV� DFKLHYHG� LQ� WKH� VHFRQG� VHDVRQ� DIWHU� WKH� DE�

VROXWH�SHDN��

3DWWHUQV� IURP� =DFNHQEHUJ� DUH� LQ� VRPH� UHVSHFWV� QRW� DV�

FOHDU�FXW� DV� LQ�.DUXSHOY�9DOOH\� DV� WKH� DPSOLWXGH� LV�XS� WR�

HLJKW� WLPHV� ORZHU� �D� IDFWRU� RI� RQO\� ���� EHWZHHQ� ORZ� DQG�

SHDN�FRPSDUHG�ZLWK�PRUH�WKDQ����DW�.DUXSHOY���EXW�WKHUH�

LV� HYLGHQFH� WKDW� OHPPLQJV� DOVR� XQGHUJR� F\FOLFDO� IOXFWXD�

WLRQV� LQ� DEXQGDQFH�� $W� =DFNHQEHUJ�� DFWLYH� VXPPHU� EXU�

URZV�KDYH�EHHQ�PRQLWRUHG�ZLWKLQ�WKH�VDPH�DUHD�DV�ZLQWHU�

QHVWV�IRU�ILYH�\HDUV��7KH�SHDN�LQ�QXPEHU�RI�DFWLYH�VXPPHU�

EXUURZV� RFFXUV� LQ� WKH� VXPPHU� EHIRUH� WKH� ZLQWHU� SHDN��

3HDNV� RI� ZLQWHU� QHVWV� VHHP� WR� EH� LQ� V\QFKURQ\� ZLWK� WKH�

SRSXODWLRQ�LQ�.DUXSHOY�9DOOH\���

2QFH�WKHUH�LV�D�ORQJHU�WLPH�VHULHV�DYDLODEOH��LW�ZLOO�EH�SRV�

VLEOH�WR�LQYHVWLJDWH�WR�ZKDW�H[WHQW�G\QDPLFV�H[KLELW�VLPLODU�

RU� GLIIHUHQW� SDWWHUQV�� ERWK� LQ� WHUPV�RI� WKH�EXLOG�XS�RI� WKH�

SHDN�DQG� LQ� WKH� WUDMHFWRULHV�RI� WKH�GHFOLQH�DQG�GHSUHVVLRQ�

SKDVH��,Q�WKLV�FRPSDULVRQ�RQH�PD\�WKHQ�DVVHVV�WR�ZKDW�H[�

WHQW�GLIIHUHQFHV�LQ�KDELWDWV�DQG�ODQGVFDSH�IHDWXUHV�PD\�DF�

FRXQW�IRU�GLIIHUHQFHV�LQ�WKH�SRSXODWLRQ�G\QDPLFV��

7KH� WZR� SURMHFWV� VKRZ� HYLGHQFH� RI� VXPPHU� GHFOLQHV� LQ�

ZKLFK� SUHGDWLRQ� VHHPV� WR� EH� LQYROYHG� �*LOJ� LQ� SUHS���

6FKPLGW� ������%HUJ� LQ� SUHS����$W�.DUXSHOY�� REVHUYDWLRQV�

RQ� SUHGDWLRQ� UDWHV� RQ� ZLQWHU� QHVWV� FOHDUO\� VXJJHVW� D� GH�

OD\HG� UHVSRQVH� E\� WKH� VWRDW� SRSXODWLRQ�E\�PRUH� WKDQ�RQH�

\HDU�IROORZLQJ�WKH�RXWEUHDN�RI�WKH�OHPPLQJV��2QH�UHPDUN�

DEOH�GLIIHUHQFH�LQ�HFRV\VWHP�FRPSRVLWLRQ�EHWZHHQ�WKH�WZR�

VLWHV� LV� WKH� KLJK� DEXQGDQFH� RI� 6QRZ\� 2ZOV� DW� .DUXSHOY�

GXULQJ�SHULRGV�ZLWK�KLJK�OHPPLQJ�GHQVLWLHV��ZLWK�XS�WR����

SDLUV�ZLWKLQ����NP
�

�������\HDUV�RI�GDWD���FRPSDUHG�ZLWK�D�

PD[LPXP�RI� WZR�SDLUV�ZLWKLQ����NP
�

� ���\HDUV�RI�GDWD��DW�

=DFNHQEHUJ��7KLV� ORZ�GHQVLW\�RI�6QRZ\�2ZOV�DW�=DFNHQ�

EHUJ� PD\� H[SODLQ� WKH� GLIIHUHQW� UHVSRQVH� E\� VWRDW� WR� WKH�

IOXFWXDWLRQ�LQ�OHPPLQJ�GHQVLW\��)LJ�����

'XULQJ� WKH� EXLOG�XS� SKDVH� RI� WKH� OHPPLQJ� SRSXODWLRQ� LQ�

ZLQWHU� ����������� ZLWK� DQ� LQWHUPHGLDWH� OHPPLQJ� GHQVLW\�

UHVROYLQJ�LQ�D�VXPPHU�SHDN�������WKH�VWRDW�SRSXODWLRQ�ZDV�

DEOH�WR�UHDFK�D�SHDN�VLPXOWDQHRXVO\�ZLWK�WKH�OHPPLQJ�ZLQ�

WHU�SHDN�LQ������������

2XWORRN�

&\FOLFDO�G\QDPLFV�DUH�D�NH\�IHDWXUH�RI�WKH�OHPPLQJ�SRSX�

ODWLRQ� LQ�1RUWK�(DVW�*UHHQODQG�DQG� WKHUH� LV�QRZ�JURZLQJ�

HYLGHQFH�WKDW�WKHUH�LV�D�IRXU�WR�ILYH�\HDUV�SHULRGLFLW\��ZLWK�

QR� LQGLFDWLRQ�RI� DQ\� VKRUWHU� ���\HDUV��RU� ORQJHU� ���\HDUV��

SHULRGLFLW\�DV�UHSRUWHG�IURP�RWKHU�UHJLRQV��7KHUH�LV�D�QHHG�

WR�LQYHVWLJDWH�WKH�H[WHQW�WR�ZKLFK�WKLV�PD\�EH�UHODWHG�WR�WKH�

UHODWLYH�VLPSOLFLW\�RI�WKH�FRPPXQLW\�RU�WR�RWKHU�IDFWRUV��

,W� DOVR�PD\�EH� VWDWHG� WKDW� RQ� D� UHJLRQDO� VFDOH� WLPLQJ�SDW�

WHUQV�PD\� GLIIHU��PHDQLQJ� WKDW� WKHUH� LV� DSSDUHQWO\� QR� IXOO�

V\QFKURQ\�ZLWKLQ�WKH�1(�*UHHQODQG�UDQJH��

)XUWKHU��WKH�HIIHFWV�RI�JUDGLHQWV�RI�VQRZ�FRYHU��GLIIHUHQFHV�

ZLWKLQ�1RUWK� (DVW�*UHHQODQG� DV�ZHOO� DV� FRPSDULVRQ�ZLWK�

RWKHU�DUFWLF�UHJLRQV���DV�ZHOO�DV�DVSHFWV�UHODWHG�WR�KDELWDWV�

DQG� SODQWV� DOVR� GHVHUYH� FORVHU� FRQVLGHUDWLRQ�� 5HJDUGLQJ�

SUHGDWRUV�� WKH� GHOD\HG� UHVSRQVH� RI� VWRDWV� DV� WKH�PRVW� GH�

SHQGHQW�SUHGDWRU�EHFRPHV�REYLRXV�LQ�WKLV�V\VWHP��EXW�WKHLU�

UROH� LQ� WKH� SRSXODWLRQ� G\QDPLFV� UHPDLQV� WR� EH� DVVHVVHG��

7KLV� DOVR� DSSOLHV� WR�RWKHU�SUHGDWRUV��RI�RWKHU� VSHFLHV� OLNH�

EUHHGLQJ�PLJUDWRU\�ELUGV�EHORQJLQJ�WR�WKLV�FRPPXQLW\��VHH�

6LWWOHU�HW�DO���������

,W� LV� KRSHG� WKDW� WKH� FRQWLQXDWLRQ� RI� WKHVH� WZR�PRQLWRULQJ�

SURJUDPPHV� PD\� FRQWULEXWH� WR� DQVZHULQJ� VRPH� RI� WKHVH�

TXHVWLRQV�LQ�WKH�IXWXUH��

5HIHUHQFHV�

%D\�� (�� ������ 'HQ� RVWJU|QODQGVNH� ([SHGLWLRQ� XGI|UW� L� $DUHQH�
���������+YLUYHOG\U��0HGGHOHOVHU�RP�*U|QODQG���������������

'H�.RUWH��-��������(FRORJ\�RI�WKH�/RQJ�WDLOHG�6NXD�6WHUFRUDULXV�
ORQJLFDXGXV� 9HLOORW�� ����� DW� 6FRUHVE\� 6XQG�� (DVW�
*UHHQODQG��3DUW�RQH��'LVWULEXWLRQ�DQG�GHQVLW\��%HDXIRUWLD�����
���������

'H�.RUWH��-��������(FRORJ\�RI�WKH�/RQJ�WDLOHG�6NXD�6WHUFRUDULXV�
ORQJLFDXGXV� DW� 6FRUHVE\� 6XQG� (DVW� *UHHQODQG�� 3DUW� WZR��
$UULYDO��VLWH�WHQDFLW\�DQG�GHSDUWXUH��%HDXIRUWLD����������

'H�.RUWH�� -�� ������2EVHUYDWLRQV� RI� ELUGV� DQG�PDPPDOV��+XUU\�
,QOHW�� 6FRUHE\� 6XQG�� 1RUWKHDVW� *UHHQODQG�� &LUFXPSRODU�
-RXUQDO���������

'H�.RUWH�� -� DQG�:DWWHO�� -��������)RRG�DQG�EUHHGLQJ�VXFFHVV�RI�
WKH�ORQJ�WDLOHG�VNXD�DW�6FRUHVE\�6XQG��1RUWKHDVW�*UHHQODQG��
$UGHD�����������

-HQVHQ�� 6�� ������0DPPDOV� REVHUYHG� RQ� $PGUXS¶V� MRXUQH\V� WR�
(DVW�*UHHQODQG������������0HGGHOVHU�RP�*U|QODQG���������

-RKQVHQ�� 3�� ������%LUGV� DQG�PDPPDOV� RI� 3HDU\�/DQG� LQ�1RUWK�
*UHHQODQG��0HGGHOHOVHU�RP�*U|QODQG�������������S��

0DFSKHUVRQ��$�+��������7KH�RULJLQ�RI�GLYHUVLW\�RI�PDPPDOV�RI�
WKH�&DQDGLDQ�$UFWLF�WXQGUD��6\VWHPDWLF�=RRORJ\������������
�����

0DQQLFKH�� $�/�9�� ������ 7KH� WHUUHVWULDO� PDPPDOV� DQG� ELUGV� RI�
1RUWKHDVW� *UHHQODQG�� 0HGGHOHOVHU� RP� *U|QODQG�� ������� ��
����

1DWKRUVW�� $�*�� ������ 'HQ� VYHQVND� H[SHGLWLRQHQ� WLO� Q|UGRVWUD�
*U|QODQG�������<PHU�������������

3HGHUVHQ�� $�� ������ %HLWUlJH� ]XU� .HQQWQLV� GHU� 6lXJHWLHU�� XQG�
9RJHOIDXQD� GHU� 2VWN�VWH� *U|QODQGV�� 0HGGHOHOVHU� RP�
*U|QODQG����������������

3HGHUVHQ�� $�� ������ )RUWJHVHW]WH� %HLWUlJH� ]XU� .HQQWQLV� GHU�
6lXJHWLHU�� XQG� 9RJHOIDXQD� GHU� 2VWN�VWH� *U|QODQGV�� 0HG�
GHOHOVHU�RP�*U|QODQG����������������

3HGHUVHQ�� $�� ������ 'LH� 2UQLV� GHV� PLWWOHUHQ� 7HLOHV� GHU� 1RU�
GRVWN�VWH� *U|QODQGV�� 0HGGHOHOVHU� RP� *U|QODQG�
����������S��

3HGHUVHQ�� $�� ������ 6lXJHWLHUH� XQG� 9|JHO�� 'DQVN� 1RUGRVW�
JU|QODQGV� ([SHGLWLRQ�� �������� 0HGGHOHOVHU� RP� *U|QODQG��
������������S��

6FKPLGW��1�0��������6SDWLRWHPSRUDO�GLVWULEXWLRQ�DQG�KDELWDW�XVH�
RI� WKH� FROODUHG� OHPPLQJ��'LFURVWRQ\[� JURHQODQGLFXV� 7UDLOO��
LQ�KLJK�DUFWLF�1RUWKHDVW�*UHHQODQG��0DVWHU�7KHVLV��8QLY��RI�
$DUKXV���S��

6FKPLGW��1�0���%HUJ��7�� DQG�-HQVHQ��7��������7KH� LQIOXHQFH�RI�
ERG\�PDVV�RQ�GDLO\�PRYHPHQW�SDWWHUQV�DQG�KRPH�UDQJHV�RI�
WKH�FROODUHG�OHPPLQJ��'LFURVWRQ\[�JURHQODQGLFXV���&DQDGLDQ�
-RXUQDO�RI�=RRORJ\����������������

6LWWOHU��%��������5HVSRQVH�RI�VWRDWV��0XVWHOD�HUPLQHD��WR�D�F\FOLF�
IOXFWXDWLRQ� RI� D� OHPPLQJ� SRSXODWLRQ� LQ� 1RUWK� (DVW�
*UHHQODQG�� SUHOLPLQDU\� UHVXOWV� IURP� D� ORQJ� WHUP� VWXG\��
$QQDOHV�=RRORJL�)HQQLFL������������

6LWWOHU��%���*LOJ��2��DQG�%HUJ��7��������/RZ�DEXQGDQFH�RI�.LQJ�
(LGHU� QHVWV� GXULQJ� ORZ� OHPPLQJ� \HDUV� LQ� 1RUWKHDVW�
*UHHQODQG��$UFWLF���������������
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68&&(66�2)�/LWWOH�6WLQW��&DOLGULV�PLQXWD��

5()/(&7('�,1�5,1*,1*�5(68/76�$7�

(,/$7��,65$(/������������

5HXYHQ�<RVHI�
,QWHUQDWLRQDO�%LUGLQJ�DQG�5HVHDUFK�&HQWHU�LQ�(LODW��

�3�2��%R[������(LODW��������,VUDHO��

U\RVHI#HLODWFLW\�FR�LO�

,VUDHO� LV� ORFDWHG� LQ� WKH�VRXWK�HDVW�RI� WKH�:HVWHUQ�3DOHDUF�

WLF��ZKHUH�PLJUDQW�ELUGV�EHORQJ�WR�WKH�IO\ZD\�ZKLFK�LV�QRW�

VR�ZHOO�VWXGLHG�DV�WKH�(DVW�$WODQWLF�IO\ZD\��%HLQJ�ORFDWHG�

DW� WKH� MXQFWLRQ� RI� WKUHH� FRQWLQHQWV�� ,VUDHO� IXQFWLRQV� DV� D�

ODQG�EULGJH�IRU�PDQ\�ELUGV�PLJUDWLQJ�IURP�(XUDVLD�WR�$I�

ULFD�DQG�EDFN��6DIULHO���������:LWKLQ�WKLV�ODQG�EULGJH�(LODW��

WKH� VRXWKHUQPRVW� SDUW� RI� ,VUDHO�� LV� VLWXDWHG� LQ� WKH� 6\ULR�

$IULFDQ� 5LIW� 9DOOH\�� DW� WKH� QRUWK�HDVWHUQ� IULQJH� RI� WKH�

������NLORPHWHUV�6DKHO��6DKDUD�DQG�6LQDL�GHVHUW�EHOW��WKXV�

EHLQJ� DQ� LPSRUWDQW� SODFH� IRU� PLJUDWRU\� ELUGV� WR� VWDJH�

�6KLULKDL� 	� &KULVWLH� ������ 6KLULKDL� ������ <RVHI� �������

7KH� ULQJLQJ� VWDWLRQ� HVWDEOLVKHG� E\� WKH� ,QWHUQDWLRQDO�%LUG�

LQJ�DQG�5HVHDUFK�&HQWUH�LQ�(LODW��,%5&(��LV�WKH�RQO\�ORQJ�

WHUP� VWDWLRQ� RI� LWV� NLQG� LQ� WKH� 0LGGOH� (DVW�� DQG� DFWLYH�

ULQJLQJ� KDV� FRQWLQXHG� WKHUH� VLQFH� ������ 2YHU� ��������

ELUGV�RI�����VSHFLHV�LQ�WRWDO�ZHUH�WUDSSHG�DQG�ULQJHG�DW�WKH�

VWDWLRQ��+RZHYHU��EHFDXVH�WKHUH�DUH�YHU\�IHZ��LI�DQ\��RWKHU�

ULQJLQJ� VWDWLRQV� LQ� WKH� /HYDQW� DQG�$VLD� WR� WKH� QRUWK�HDVW�

WKLV� DFWLYLW\� KDV� UHVXOWHG� LQ� RQO\�YHU\� ORZ� UHFRYHU\� UDWHV��

���IRU�UDSWRUV�������IRU�ZDGHUV��DQG�������IRU�3DVVHULQHV�

�<RVHI���������+HQFH��HYHU\�SLHFH�RI�LQIRUPDWLRQ�IURP�WKLV�

DUHD�EHFRPHV�YHU\�LPSRUWDQW��EXW�DW�WKH�VDPH�WLPH��FDXWLRQ�

PXVW�EH�DSSOLHG�WR�WKH�UHVXOWV�EDVHG�RQ�VPDOO�VDPSOHV��

7KH� ULQJLQJ� SURJUDP�ZDV� IRFXVHG�RQ�SDVVHULQHV� DQG� UDS�

WRUV��ZKLOH�ZDGHUV�ZHUH�ULQJHG�ZKHQ�WUDSSHG�LQFLGHQWDOO\��

7KH� \HDUV� ���������� DQG� ���������� DUH� WKH� H[FHSWLRQ�

ZKHQ�ZDGHUV�ZHUH� DOVR� WDUJHWHG�� �7KH�����������SURMHFW�

ZDV� D� UHVXOW� RI� WKH� HQFRXUDJHPHQW� RI� 'U�*�%RHUH� DQG�

:,:2��DQG�ZH�GR�QRW�NQRZ�GHWDLOV�DERXW�ELUG�SURFHVVLQJ�

LQ� WKDW� SHULRG�� H�J�� WKH� DJHLQJ� FULWHULD� XVHG�� � 7KH� UHFHQW�

IRFXV� ZDV� DQ� LQLWLDWLYH� RI� WKH� ,%5&(�� 'XULQJ� WKH� ODWWHU�

SHULRG� ZDGHUV� ZHUH� WUDSSHG� ZLWK� �� ZDON�LQ� WUDSV� RQ� WKH�

VDOLQDV�� � 7KH� /LWWOH� 6WLQW� &DOLGULV� PLQXWD�� ZKLFK� EUHHGV�

EH\RQG� WKH� $UFWLF� &LUFOH�� LV� RQH� RI� WKH� PRVW� QXPHURXV�

ZDGHU�PLJUDQW�VSHFLHV�LQ�(LODW�DQG�SUHYDLOHG�LQ�FDWFKHV�RI�

ZDGHUV� WKHUH�� � ,Q� WRWDO� ������ /LWWOH� 6WLQWV�ZHUH� ULQJHG� LQ�

���������� ������� RI� WKH� ZDGHU� WRWDO� ULQJHG� LQ� (LODW����

7KLV� QXPEHU� LV� FRQVLGHUDEO\� ODUJHU� WKDQ� WKH� QXPEHUV� RI�

WKLV� VSHFLHV� ULQJHG� DW� DQ\� RWKHU� ORFDWLRQ� ZRUOGZLGH� �H�J��

:DUG���������

)RU� WKH� DQDO\VLV� RI� WKH� SRSXODWLRQ� DJH� VWUXFWXUH� RI� /LWWOH�

6WLQW� VWDJLQJ� LQ�(LODW�RQO\�\HDUV�ZLWK� ODUJHVW�VDPSOH�VL]HV�

GXULQJ�WKH�VRXWKZDUG�PLJUDWLRQ�ZHUH�WDNHQ�LQWR�FRQVLGHUD�

WLRQ� �7DEOH��� �'XULQJ� WKHVH�HLJKW� VHDVRQV�D� WRWDO�RI�������

/LWWOH� 6WLQWV� ZHUH� ULQJHG�� � 7R� GDWH� QRQH� KDYH� EHHQ� FRQ�

WUROOHG� RQ� WKH� EUHHGLQJ� RU� ZLQWHULQJ� JURXQGV�� 7KH� RQO\�

HYLGHQFH� RI� FRQQHFWLRQ� EHWZHHQ� 6LEHULD� DQG� ,VUDHO� LV� WKH�

REVHUYDWLRQ�RI�D�FRORXU�ULQJHG�/LWWOH�6WLQW�E\�7DO\D�2URQ�

�UDQJHU��+XOD�1DWXUH�5HVHUYH��1DWXUH�5HVHUYHV�DQG�3DUNV�

$XWKRULW\�� LQ� WKH�+XOD�9DOOH\�� QRUWKHUQ� ,VUDHO�� RQ� �� -XO\�

������ �7KH�ELUG�ZDV�ULQJHG�DV�D�FKLFN�LQ�D�QHVW�RQ���RU���

-XO\������DW�0HGXVD�%D\��1:�7DLP\U��6LEHULD��L�H��LW�ZDV�

UHVLJKWHG�DW�D�GLVWDQFH�RI�������NP�DIWHU����GD\V���

7DEOH��1XPEHUV�RI�/LWWOH�6WLQWV�ULQJHG�DQG�SURSRUWLRQV�

RI�DJHV�RQ�VRXWKZDUG�PLJUDWLRQ�LQ�(LODW��,VUDHO��

<HDU� 7RWDO�

ULQJHG�

$GXOWV� ���� -XYH�

QLOHV�

���� %UHHGLQJ�

VXFFHVV�RQ�

7DLP\U
�

����� ���� ��� ��� ���� ��� +�0�������

����� ���� ��� ��� ��� ��� /�����

����� ���� �� �� ���� ��� +�����

����� ��� ��� ��� ��� ��� +�0�������

����� ���� ��� ��� ���� ��� /�����

����� ���� ���� ��� ���� ��� +�����

����� ����� ���� ��� ���� ��� /�����

����� ���� ���� ��� ���� ��� 0"�����


���/�±�ORZ��0�±�PRGHUDWH��+�±�KLJK��EDVHG�RQ�GDWD�IURP�

+RWNHU�HW�DO���������DQG�$5&7,&�%,5'6���������5DQN�

XVHG�WR�HVWLPDWH�FRUUHODWLRQ�LQ�SDUHQWKHVHV��

6HYHUDO� LVVXHV�DULVH� IURP�WKH�GDWD�SUHVHQWHG� LQ� WKH�7DEOH��

)LUVW��MXYHQLOH�/LWWOH�6WLQWV��RQ�WKHLU�ILUVW�PLJUDWLRQ�WR�ZLQ�

WHULQJ� JURXQGV�� IRUP� DQ� H[WUHPHO\� KLJK� SURSRUWLRQ� RI�

WUDSSHG�ELUGV�HYHU\�\HDU��7KH�UHDVRQ�IRU�WKLV�SKHQRPHQRQ�

LV�XQFOHDU�� ,W�PD\�EH� WKDW� MXYHQLOHV�DUH� LQH[SHULHQFHG�DQG�

UHTXLUH� PRUH� IUHTXHQW� VWRSV� WKDQ� DGXOWV�� DQG� WKDW� DGXOWV�

RYHUIO\� WKH� UHJLRQ�� $QRWKHU� SRVVLELOLW\� LV� WKDW� PLJUDWLRQ�

URXWHV�RI�MXYHQLOHV�DQG�DGXOWV�DUH�GLIIHUHQW��DQG�WKLV� LV�UH�

IOHFWHG� LQ� WKH�DJH�FRPSRVLWLRQ�RI� WUDSSHG�ELUGV��7UDSSLQJ�

PHWKRG� ZDV� QRW� HYDOXDWHG�� DQG� WKLV� FRXOG� EH� D� IXUWKHU�

VRXUFH�RI�ELDV�� �6HFRQG�� WKH�GDWD� VXJJHVW� D�GHFOLQH� LQ� WKH�

SHUFHQWDJH�RI�\RXQJ�ELUGV� WUDSSHG�DQG� ULQJHG� VLQFH������

LQ� (LODW� �)LJXUH��� �+RZHYHU�� WKHVH� GDWD� VKRXOG� EH� WUHDWHG�

ZLWK�FDXWLRQ�EHFDXVH�RI�WKH�LQFRQVLVWHQF\�LQ�HIIRUW�EHWZHHQ�

\HDUV�� ZKLFK� KDV� DOVR� UHVXOWHG� LQ� ODUJH� GLIIHUHQFHV� LQ� WKH�

WRWDO� QXPEHUV� RI� ELUGV� ULQJHG�� � $QRWKHU� SDUDPHWHU� WKDW�

QHHGV�WR�EH�YDOLGDWHG�LV�WKH�DJHLQJ�FULWHULD�XVHG�LQ�WKH�HDUO\�

����V� E\�:,:2�DQG� UHFHQWO\� DW� WKH� ,%5&(� ULQJLQJ� VWD�

WLRQ�� � )XUWKHU�� LW� LV� DOVR�SRVVLEOH� WKDW� WKH�EXLOGLQJ�RI�QHZ�

VDOW� SRQGV� LQ� (LODW� KDV� FUHDWHG� D� VLWXDWLRQ� ZKHUHLQ� LQ�

FUHDVHG�QXPEHUV�RI�DGXOW�/LWWOH�6WLQWV�FKRRVH�WKH�DUHD�DV�D�

VWRSRYHU���7KLUG��ZKDWHYHU�WKH�UHDVRQ�IRU�WKH�KLJK�SURSRU�

WLRQV�RI�\RXQJ�ELUGV��WKHUH�LV�DOVR�FRQVLGHUDEOH�YDULDWLRQ�LQ�

WKLV� SDUDPHWHU� ZKLFK� UDQJHV� EHWZHHQ� ���� DQG� ������

&RPSDULVRQ� RI� WKLV� SDUDPHWHU�ZLWK� HVWLPDWHV� RI� EUHHGLQJ�

VXFFHVV�DW� WKH�7DLP\U��7DEOH��UHYHDOV�VRPH�FRPSDUDELOLW\�

EHWZHHQ�WKHVH�WZR��DOWKRXJK�WKH�FRUUHODWLRQ�LV�QRW�VLJQLIL�

FDQW��6SHDUPDQ�5KR� ��������3!�������$W�OHDVW�WKH�ORZHVW�

YDOXHV� RI� SHUFHQWDJHV� FRUUHVSRQGHG�ZHOO�ZLWK� ORZ�EUHHG�

LQJ�VXFFHVV�LI� WKH�HDUO\���V�DQG�ODWHU�\HDUV�DUH�FRQVLGHUHG�

VHSDUDWHO\�� 7KXV�� YDULDWLRQ� LQ� WKH� SURSRUWLRQ� RI� MXYHQLOH�

/LWWOH�6WLQWV�FRPLQJ�WR�(LODW�DW�OHDVW�SDUWO\�UHIOHFW�EUHHGLQJ�

VXFFHVV�LQ�WKH�6LEHULDQ�$UFWLF����
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)LJXUH��3HUFHQWDJH�RI� MXYHQLOH�/LWWOH�6WLQWV�ULQJHG�DW�(LODW�

GXULQJ�VRXWKZDUG�PLJUDWLRQ�LQ�WKH�\HDUV�LQFOXGHG�LQ�

WKH� VWXG\� �\ ���������������
[��6TXDUHG�PXOWLSOH�

5����������

7KH� ODUJH�QXPEHUV�RI�/LWWOH�6WLQW�DV�ZHOO�DV�RWKHU�ZDGHUV�

YLVLWLQJ� (LODW� VXJJHVW� WKDW� WKLV� ORFDWLRQ� PD\� EH� D� FULWLFDO�

RQH�IRU�VRPH�$UFWLF�ZDGHU�SRSXODWLRQV��,QWHUQDWLRQDO�FRO�

ODERUDWLRQ� WR� LPSURYH� ORFDO� H[SHUWLVH� LQ�ZDGHU� VWXGLHV� DV�

ZHOO� DV� LQFUHDVLQJ� PDQSRZHU� ZRXOG� EH� RI� JUHDW� KHOS� WR�

LQFUHDVH� WKH�XQGHUVWDQGLQJ�RI�ZDGHU�PLJUDWLRQV�DQG�DVVLVW�

LQ� VHWWLQJ� XS� D� UHOLDEOH� GDWDEDVH��:DGHU� UHVHDUFKHUV� DQG�

UHOHYDQW� RUJDQL]DWLRQV� DUH� ZHOFRPH� WR� ZRUN� ZLWK� XV� LQ�

(LODW��

$&.12:/('*0(17�� ,� WKDQN� ,IDW� 6FKXOPDQ�� ,VUDHO�

%LUG�5LQJLQJ�&HQWHU��IRU�KHU�KHOS�LQ�DFFHVVLQJ�GHWDLOV�SHU�

WDLQLQJ� WR� WKH� REVHUYDWLRQ� RI� WKH� /LWWOH� 6WLQW� LQ� WKH� +XOD�

9DOOH\��

5HIHUHQFHV�

$5&7,&� %,5'6�� DQ� LQWHUQDWLRQDO� EUHHGLQJ� FRQGLWLRQV�
VXUYH\�� �2QOLQH� GDWDEDVH��� ������ (GV�� 0�6RORYLHY��

3�7RPNRYLFK�� KWWS���ZZZ�DUFWLFELUGV�UX�� $FFHVVHG� ���

0DU��������

+RWNHU�+��HW�DO���HGV���������0LJUDWLRQ�DQG�LQWHUQDWLRQDO�FRQ�

VHUYDWLRQ�RI�ZDGHUV��5HVHDUFK�DQG�FRQVHUYDWLRQ�RQ�QRUWK�

$VLDQ�� $IULFDQ� DQG� (XURSHDQ� IO\ZD\V�� ,QWHUQDWLRQDO�

:DGHU�6WXGLHV�����

6DIULHO��8��������0LJUDWLRQ�LQ�(LODW��,VUDHO��,ELV����������������

6KLULKDL�� +�� � ������ 7KH� ELUGV� RI� ,VUDHO�� � $FDGHPLF� 3UHVV��

/RQGRQ���

6KLULKDL��+��	�'��$��&ULVWLH��������5DSWRU�PLJUDWLRQV�DW�(LODW��

%U��%LUGV���������������

:DUG��5��0�������������5LQJLQJ�WRWDOV��:DGHU�6WXG\�*URXS�

%XOO�������������

<RVHI��5��������&OXHV� WR� WKH�PLJUDWRU\�URXWHV�RI� WKH�HDVWHUQ�

IO\ZD\� RI� WKH�:HVWHUQ�3DOHDUFWLF� ±� ULQJLQJ� UHFRYHULHV� DW�

(LODW�>,�±�&LFRQLLIRUPHV��&KDUDGULLIRUPHV��&RUDFLLIRUPHV��

DQG�3DVVHULIRUPHV�@��'LH�9RJHOZDUWH��������������

<($5������$5&7,&�%5((',1*�

68&&(66��$6�0($685('�%<�7+(�

3(5&(17$*(�2)�),567�<($5�%,5'6�,1�

:$'(5�3238/$7,216�,1�$8675$/,$�

,1�7+(���������$8675$/�6800(5�

&OLYH�0LQWRQ
�

��5RVDOLQG�-HVVRS
�

��3HWHU�

&ROOLQV
�

�DQG�&KULV�+DVVHOO
�

��

����'DOJHWW\�5RDG��%HDXPDULV��9,&��������$XVWUDOLD��

PLQWRQV#R]HPDLO�FRP�DX�
�

3KLOOLS�,VODQG�1DWXUH�3DUN��32�%R[������&RZHV��9,&��

������$XVWUDOLD��UMHVVRS#SHQJXLQV�RUJ�DX�
�

50%�������&RZHV�9,&��������$XVWUDOLD��

PRRQELUG#ZDWHUIURQW�QHW�DX�
	�


� � %URRPH�%LUG�2EVHUYDWRU\��32�%R[�������%URRPH��:$�

������$XVWUDOLD��WXUQVWRQH#ZQ�FRP�DX�

,QWURGXFWLRQ�

7KH� 9LFWRULDQ� :DGHU� 6WXG\� *URXS� DQG� WKH� $XVWUDODVLDQ�

:DGHU�6WXGLHV�*URXS��WKURXJK�WKH�%URRPH�%LUG�2EVHUYD�

WRU\� DQG� 1:� $XVWUDOLD� :DGHU� 6WXG\� *URXS�� FRQWLQXHG�

WKHLU� ORQJ� WHUP�SURJUDPPHV�RI�PRQLWRULQJ�PLJUDQW�ZDGHU�

SRSXODWLRQV�GXULQJ�WKH���������QRQ�EUHHGLQJ�VHDVRQ�LQ�6(�

$XVWUDOLD� DQG� 1:� $XVWUDOLD�� 7KHVH� WZR� ORFDWLRQV�� RQ�

RSSRVLWH�VLGHV�RI� WKH�FRQWLQHQW�DQG�QHDUO\������NP�DSDUW��

HQDEOH� D� ZLGH� UDQJH� RI� WKH� ZDGHU� VSHFLHV�SRSXODWLRQV�

ZKLFK� PLJUDWH� IURP� WKH� 1RUWKHUQ� +HPLVSKHUH� EUHHGLQJ�

JURXQGV�WR�$XVWUDOLD�WR�EH�VWXGLHG��

$�FRUH�HOHPHQW�RI�WKH�ILHOGZRUN�DFWLYLWLHV�RYHU�WKH�ODVW����

\HDUV� KDV� EHHQ� D� EDQGLQJ� SURJUDPPH� ZKLFK� DWWHPSWV� WR�

FDWFK�D�UHSUHVHQWDWLYH�VDPSOH�RI�DV�PDQ\�VSHFLHV�DV�SRVVL�

EOH��LQ�HDFK�RI�WKH�WZR�UHJLRQV��GXULQJ�WKH�SHULRG�ZKHQ�WKH�

PDMRULW\�RI�DGXOW�DQG� MXYHQLOH�ILUVW�\HDU�ELUGV�DUH�SUHVHQW��

7KH�SURSRUWLRQ�RI� LPPDWXUH�ELUGV� LQ� VXFK�FDWFKHV� LV� WKHQ�

XVHG�DV�D�PHDVXUH�RI�WKH�EUHHGLQJ�VXFFHVV�LQ�WKH�SUHYLRXV�

$UFWLF� VXPPHU�� 5HVXOWV� IRU� WKH� ����� DQG� ����� EUHHGLQJ�

VHDVRQV� ZHUH� GHWDLOHG� LQ� $UFWLF� %LUGV� QHZVOHWWHUV� ��� ��

DQG����UHVSHFWLYHO\��

0HWKRGV�

)RU� WKLV� \HDU¶V� GDWD� �DQG� IRU� UHYLVLRQV� RI� SUHYLRXV� \HDUV¶�

GDWD�LQFOXGHG�LQ�7DEOHV���DQG����VRPH�DGMXVWPHQW�KDV�EHHQ�

PDGH�WR�WKH�GDWHV�IRU�ZKLFK�GDWD�DUH�LQFOXGHG�LQ�WKH�OLJKW�

RI� D� UHILQHPHQW�RI� WKH�NQRZOHGJH�RI� WKH�PLJUDWLRQ�SHULRG�

RI�HDFK�VSHFLHV�LQ�HDFK�UHJLRQ��

,Q�6(�$XVWUDOLD� WKH�HDUOLHVW�GDWH�QRUPDOO\�XVHG� LV��VW�'H�

FHPEHU� �RFFDVLRQDOO\� YHU\� ODWH�1RYHPEHU�� DV� VRPH� MXYH�

QLOH� ELUGV� FRQWLQXH� WR� DUULYH� WKURXJKRXW� 1RYHPEHU�� 7KH�

HQG� GDWH� LV� QRUPDOO\� ��� )HEUXDU\�� EHFDXVH� DGXOW� 6KDUS�

WDLOHG�6DQGSLSHUV�DQG�&XUOHZ�6DQGSLSHUV�FRPPHQFH�WKHLU�

QRUWKZDUG� PRYHPHQWV� LQ� HDUO\�0DUFK�� +RZHYHU� VDPSOHV�

RI� 5HG�QHFNHG� 6WLQWV�� 5XGG\� 7XUQVWRQHV� DQG� 6DQGHUOLQJ�

DUH�LQFOXGHG�XS�WR����0DUFK��LQ������WR�WKH�ILUVW�IHZ�GD\V�

RI�$SULO��EHFDXVH�WKHVH�VSHFLHV�GR�QRW�OHDYH�XQWLO�ZHOO�LQWR�

$SULO��

,Q�1:�$XVWUDOLD�DQ�HDUOLHU�µVWDUW¶�GDWH�LV�SRVVLEOH�EHFDXVH�

ELUGV�DUULYH�WKHUH��ODWLWXGH�����6��VLJQLILFDQWO\�HDUOLHU�WKDQ�
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LQ� 6(� $XVWUDOLD� �ODWLWXGH� ���� 6��� )XUWKHUPRUH� LQ� WKH�

��������VHDVRQ�QR�FDWFKLQJ�ZDV�XQGHUWDNHQ�LQ�WKH�'HFHP�

EHU�-DQXDU\�)HEUXDU\�SHULRG�EHFDXVH�RI�WKH�DEVHQFH�RI�NH\�

SHUVRQQHO��$OO�FDWFKHV�LQFOXGHG�LQ�7DEOH���ZHUH�PDGH�EH�

WZHHQ����2FWREHU�DQG����1RYHPEHU�ZKHQ�LQWHQVLYH�ILHOG�

ZRUN� ZDV� XQGHUWDNHQ�� ([DPLQDWLRQ� RI� WKH� GDWD� VKRZHG�

QHJOLJLEOH� YDULDWLRQ� LQ� WKH� SURSRUWLRQ� RI� MXYHQLOHV� LQ� WKLV�

SHULRG�VXJJHVWLQJ�PRVW�MXYHQLOHV�KDG�DUULYHG�LQ�1:�$XV�

WUDOLD�E\�WKH�HQG�RI�WKH�WKLUG�ZHHN�RI�2FWREHU��&DWFKHV�XS�

WR����0DUFK�ZHUH�XVHG��WKRXJK�LQ�PRVW�VHDVRQV�WKH�PDMRU�

LW\� ZHUH� LQ� WKH� 1RYHPEHU�)HEUXDU\� SHULRG�� VLQFH� YLVLEOH�

PLJUDWLRQ�VWXGLHV�DW�%URRPH�KDYH�VKRZQ�WKDW�RQO\�(DVWHUQ�

&XUOHZ�GHSDUW� IURP�1:�$XVWUDOLD� LQ� VLJQLILFDQW�QXPEHUV�

EHIRUH�WKDW�GDWH��

$V� VWDWHG� LQ� WKH�$UFWLF�%LUGV�QHZVOHWWHU������ZH�FRQVLGHU�

EUHHGLQJ�VXFFHVV�LQ�D�SRSXODWLRQ�ZDV�SRRU�LQ�WKH�SUHFHHG�

LQJ� EUHHGLQJ� VHDVRQ� ZKHQ� WKH� SURSRUWLRQ� RI� MXYHQLOHV� LQ�

$XVWUDOLD� LV��������PRGHUDWH�±���������JRRG�±���������

DQG�H[FHSWLRQDO�±�RYHU������

5HVXOWV�

7DEOHV� �� DQG� �� JLYH� WKH� UHVXOWV� RI� ZDGHU� FDWFKHV� LQ�

���������7KH�QXPEHU�RI�FDWFKHV�PDGH�IRU�HDFK�VSHFLHV�LV�

JLYHQ�DV�DQ� LQGLFDWLRQ�RI� WKH� VSUHDG�RI� VDPSOHV�REWDLQHG��

,Q�PRVW�RI�WKH�PDLQ�VSHFLHV�LQ�6(�$XVWUDOLD���WR���FDWFKHV�

ZHUH� PDGH� �EXW� ��� IRU� 5HG�QHFNHG� 6WLQW�� ZKLOVW� LQ� 1:�

$XVWUDOLD�WKH�UDQJH�ZDV���WR����FDWFKHV��

6RXWK�HDVW�$XVWUDOLD�

7KH�³ZLQQHUV´�LQ�6(�$XVWUDOLD�LQ���������ZHUH�5HG�.QRW�

�����ILUVW�\HDU�ELUGV���5HG�QHFNHG�6WLQW�������DQG�&XUOHZ�

6DQGSLSHU� ������±�DOO� IDOOLQJ� LQ� WKH�³H[FHSWLRQDO´�EUHHG�

LQJ�VXFFHVV�FDWHJRU\��)RU�5HG�.QRW�DQG�5HG�QHFNHG�6WLQW�

WKHVH� ZHUH� WKH� KLJKHVW� SHUFHQWDJHV� HYHU� UHFRUGHG� LQ� 6(�

$XVWUDOLD�� 7KH� &XUOHZ� 6DQGSLSHU� ILJXUH� ZDV� WKH� KLJKHVW�

VLQFH� WKH� UHFRUG�� XQLTXHO\� JRRG�� ���� UHFRUGHG� DIWHU� WKH�

����� EUHHGLQJ� VHDVRQ� �D� \HDU� RI� ZLGHVSUHDG� ERXQWLIXO�

EUHHGLQJ�VXFFHVV���

,Q� FRQWUDVW�� SRSXODWLRQV� RI� RWKHU� VSHFLHV� VXFK� DV� 6DQGHU�

OLQJ��5XGG\�7XUQVWRQH��6KDUS�WDLOHG�6DQGSLSHU� DQG�*UHDW�

.QRW�FRQWDLQHG�RQO\�PRGHVW� OHYHOV�RI� ILUVW�\HDU�ELUGV�DQG�

WKHLU������EUHHGLQJ�VHDVRQ�ZRXOG�EH�FODVVLILHG�DV�PRGHU�

DWH�WR�SRRU��

)RU�WKH�%DU�WDLOHG�*RGZLW�SRSXODWLRQ�ZKLFK�YLVLWV�6(�$XV�

WUDOLD��WKH������EUHHGLQJ�VHDVRQ�ZDV�REYLRXVO\�GLVDVWURXV��

7KHVH� ELUGV� DUH� DOO� IURP� WKH� EDXHUL� VXEVSHFLHV�� ZKLFK�

EUHHGV� LQ�$ODVND�� %RE�*LOO�� RI� WKH�86�)LVK� DQG�:LOGOLIH�

6HUYLFH� LQ� $ODVND�� KDG� IRUHZDUQHG� XV� RI� WKLV� OLNHO\� RXW�

FRPH� DV� H[WUHPHO\� SRRU� ZHDWKHU� FRQGLWLRQV� RFFXUUHG� LQ�

$ODVND�GXULQJ�WKH������EUHHGLQJ�VHDVRQ��7KH\�KDG�VXEVH�

TXHQWO\� VHHQ� YHU\� IHZ� MXYHQLOH� ELUGV� DW�PLJUDWRU\� GHSDU�

WXUH�SRLQWV��

1RUWK�ZHVW�$XVWUDOLD�

,Q�������WKH�EUHHGLQJ�VXFFHVV�RI�ZDGHU�SRSXODWLRQV�ZKLFK�

VSHQG�WKH�QRQ�EUHHGLQJ�VHDVRQ�LQ�1:�$XVWUDOLD�DSSHDUV�WR�

KDYH�EHHQ�PRUH�XQLIRUP�DFURVV�VSHFLHV�WKDQ�LQ�6(�$XVWUD�

OLD��$OVR�PRVW�VSHFLHV�FRXOG�EH�FODVVHG�DV�KDYLQJ�PRGHUDWH�

EUHHGLQJ� VXFFHVV�� ZLWK� &XUOHZ� 6DQGSLSHU� ������� 5HG�

QHFNHG�6WLQW�������DQG�*UH\�WDLOHG�7DWWOHU�������WHQGLQJ�

WRZDUGV�µJRRG¶��+RZHYHU�*UHDW�.QRW�DSSHDU�WR�KDYH�IDUHG�

SRRUO\��

7KH�PRVW� LQWHUHVWLQJ�FRQWUDVWV�ZLWK�6(�$XVWUDOLD�RFFXUUHG�

LQ�%DU�WDLOHG�*RGZLW� DQG�5HG�.QRW�� ,Q� ERWK� VSHFLHV�1:�

$XVWUDOLD�UHVXOWV�ZHUH�WKH�RSSRVLWH�RI�6(�$XVWUDOLD�ILJXUHV��

7KXV�%DU�WDLOHG�*RGZLWV�LQ�1:�$XVWUDOLD��ZKLFK�EUHHG�LQ�

WKH�<DNXWLD�5HJLRQ� RI�1RUWKHUQ�6LEHULD�� KDG�TXLWH� D� UHD�

VRQDEOH� EUHHGLQJ� \HDU� LQ� ����� ����� ILUVW� \HDU� ELUGV���

+RZHYHU��5HG�.QRW��������KDG�D�SRRU�\HDU��5HG�.QRW�LQ�

1:�$XVWUDOLD�DUH�RI�WKH�QHZO\�QDPHG�SLHUVPDL�VXEVSHFLHV�

EUHHGLQJ� LQ� WKH� 1HZ� 6LEHULDQ� ,VODQGV�� 7KRVH� YLVLWLQJ� 6(�

$XVWUDOLD� SUREDEO\� DOO� EUHHG� LQ� WKH� &KXNRWVN\� 3HQLQVXOD�

�URJHUVL���

'DWD�RQ�/LWWOH�&XUOHZ�LV�LQFOXGHG�IRU�WKH�ILUVW�WLPH��DJHLQJ�

PHWKRGV� KDYLQJ� QRZ� EHHQ� VDWLVIDFWRULO\� GHYHORSHG�� 7KH�

ILJXUH�RI�����ILUVW�\HDU�ELUGV�VXJJHVWV�KLJK�EUHHGLQJ�VXF�

FHVV�LQ�������EXW�VHH�ODWHU���

&RPSDULVRQV�EHWZHHQ�\HDUV�

7DEOHV� �� DQG� �� JLYH� WKH� SHUFHQWDJH� ILUVW� \HDU� ILJXUHV� IRU�

���������QHZO\�SUHVHQWHG�GDWD�����������DQG����������UH�

YLVHG� VOLJKWO\� IURP�GDWD� SXEOLVKHG� LQ�$UFWLF�%LUGV�1HZV�

OHWWHUV���DQG����DQG����������VXPPDU\�RI�GDWD�IURP�7DEOHV�

��DQG�����

$�QXPEHU�RI�FRQFOXVLRQV�FDQ�EH�GUDZQ��

,Q�6(�$XVWUDOLD�

�D�� 7KH������EUHHGLQJ�VHDVRQ�ZDV�E\�IDU�WKH�EHVW�IRU�PRVW�

VSHFLHV�GXULQJ�WKH�ODVW�IRXU�\HDUV��

�E�� 5HG�QHFNHG�6WLQWV�KDYH�KDG�WKUHH�YHU\�JRRG�EUHHGLQJ�

VHDVRQV�LQ�WKH�ODVW�IRXU�\HDUV�>VHH�DOVR�VHSDUDWH�DUWLFOH�

LQ�WKLV�LVVXH�RI�WKH�$UFWLF�%LUGV�1HZVOHWWHU@��

�F�� 0RVW�VSHFLHV�VKRZ�TXLWH�D�PDUNHG�YDULDWLRQ�RI�DSSDU�

HQW�EUHHGLQJ�VXFFHVV�IURP�\HDU�WR�\HDU��

�G�� 7KHUH�DSSHDUV�WR�EH�OLWWOH�FRUUHODWLRQ�EHWZHHQ�VSHFLHV��

H[FHSW� LQ� WKH� JRRG� ����� \HDU�� %DU�WDLOHG�*RGZLW� DQG�

5HG�.QRW�VHHP�WR�KDYH�WKH�JUHDWHVW�WHQGHQF\�WR�GHSDUW�

IURP� WKH�QRUP��5HG�QHFNHG�6WLQW� DQG�&XUOHZ�6DQGSL�

SHU� ILJXUHV��ZKLFK�TXLWH�RIWHQ� VKRZHG�D�JRRG�FRUUHOD�

WLRQ� LQ� WKH� ����V�� KDYH� QRW� FRUUHODWHG� ZHOO� LQ� UHFHQW�

\HDUV��

�H�� :KHQ� 5HG� .QRW� KDYH� D� VXFFHVVIXO� EUHHGLQJ� VHDVRQ�

WKLV� LV�UHIOHFWHG�LQ�H[FHSWLRQDOO\�KLJK�³SHUFHQWDJH�ILUVW�

\HDU´�ILJXUHV��7KHUH�DUH�WZR�UHDVRQV�IRU�WKLV��)LUVWO\��LQ�

VXFK�\HDUV��IORFNV�RI�ODUJHO\�MXYHQLOH�ELUGV�WHQG�WR�RF�

FXU�LQ�KDELWDWV�ZKHUH�WKH\�DUH�PRUH�HDVLO\�FDQQRQ�QHW�

WHG�� 6HFRQGO\�� EDQGLQJ� DQG� IODJJLQJ� KDV� VKRZQ� WKDW�

PRVW� MXYHQLOH� ELUGV� RI� WKH� )O\ZD\� SRSXODWLRQ� WHQG� WR�

UHPDLQ� LQ� $XVWUDOLD�� 2QO\� LQ� WKHLU� VHFRQG� \HDU� GR� D�

KLJK�SURSRUWLRQ�RI� WKHVH�ELUGV�PRYH�RQ� WR� WKHLU�IXWXUH�

UHJXODU�QRQ�EUHHGLQJ�DUHDV�LQ�1HZ�=HDODQG��

�I�� 0RUH� \HDUV� RI� GDWD� ZLOO� QHHG� WR� EH� JHQHUDWHG� DQG�

H[DPLQHG�WR�VHH�ZKDW�F\FOLFDO�SDWWHUQV�RI�EUHHGLQJ�SHU�

IRUPDQFH�� SRVVLEO\� DVVRFLDWHG� ZLWK� OHPPLQJ�SUHGDWRU�

F\FOHV�� PD\� EH� DSSDUHQW� LQ� WKH� ZDGHU� VSH�

FLHV�SRSXODWLRQV�ZKLFK�YLVLW�6(�$XVWUDOLD��

,Q�1:�$XVWUDOLD�

�D�� 7KH������EUHHGLQJ� VHDVRQ�DOVR�DSSHDUV� WR�KDYH�EHHQ�

WKH�EHVW�RI�WKH�ODVW�IRXU�\HDUV�IRU�PRVW�VSHFLHV��



$5&7,&�%5((',1*�&21',7,216�

� ��

�E�� 3DWWHUQV� RI� \HDUO\� EUHHGLQJ� VXFFHVV� IRU� 5HG�QHFNHG�

6WLQW�DQG�&XUOHZ�6DQGSLSHU�IROORZ�WKH�VDPH�SDWWHUQ�DV�

LQ� 6(� $XVWUDOLD�� WKRXJK� WKH� ILJXUHV� GLIIHU� LQ� DEVROXWH�

WHUPV��

�F�� 5HG�.QRW�GR�QRW�VKRZ�WKH�H[FHSWLRQDOO\�KLJK�SHUFHQW�

DJH� ILUVW� \HDU� ILJXUHV� DSSDUHQW� LQ� VRPH� \HDUV� LQ� 6(�

$XVWUDOLD�� 7KLV� VXJJHVWV� WKH� 1:� $XVWUDOLD� 5HG� .QRW�

SRSXODWLRQ�LV�QRW�DIIHFWHG�E\�D�FRPSDUDEOH�³1HZ�=HD�

ODQG´�IDFWRU�OLNH�WKH�5HG�.QRW�LQ�6(�$XVWUDOLD��

�G�� 7KHUH�LV�QR�FRUUHODWLRQ�EHWZHHQ�WKH�DQQXDO�SHUFHQWDJH�

ILUVW�\HDU�ILJXUHV�IRU�%DU�WDLOHG�*RGZLWV�LQ�1:�$XVWUD�

OLD�DQG�6(�$XVWUDOLD��7KLV�LQ�QRW�VXUSULVLQJ�JLYHQ�WKHLU�

ZLGHO\�VHSDUDWHG�EUHHGLQJ�DUHDV��

�H�� *UHDWHU�6DQG�3ORYHUV�VHHP�WR�VKRZ�D�PRUH�FRQVLVWHQW��

DQG� RQ� DYHUDJH� KLJKHU�� EUHHGLQJ� VXFFHVV� WKDQ� RWKHU�

VSHFLHV��7KH\��RI�FRXUVH��GR�QRW�EUHHG�LQ�WKH�$UFWLF�UH�

JLRQ� DQG� WKXV�PD\�EH� OHVV� VXVFHSWLEOH� WR�YDULDWLRQV� LQ�

ZHDWKHU�FRQGLWLRQV�DQG�RU�SUHGDWRU�F\FOHV��

�I�� /LWWOH�&XUOHZ�SRSXODWLRQV�KDYH�FRQWDLQHG�D�YHU\�KLJK�

��������� SURSRUWLRQ� RI� ILUVW� \HDU� ELUGV� LQ� DOO� WKUHH�

\HDUV�ZKLFK�ZHUH�VDPSOHG�� ,W� LV�QRW�FOHDU�ZKHWKHU�WKLV�

LV� D�JHQXLQH� UHIOHFWLRQ�RI� WKH� VLWXDWLRQ�IRU� WKH�SRSXOD�

WLRQ� DV� D� ZKROH� RU� ZKHWKHU� VRPH� ORFDO� WLPLQJ�KDELWDW�

IDFWRU� LV� LQIOXHQFLQJ� WKH� ILJXUHV�� 7KLV�ZLOO� EH� LQYHVWL�

JDWHG�IXUWKHU�LQ�WKH�IXWXUH��

�J�� $V� LQ� 6(�$XVWUDOLD� WKHUH� VHHPV� WR� EH� RQO\� D�PRGHVW�

FRUUHODWLRQ� EHWZHHQ� VSHFLHV� �� \HDUV� ZLWK� TXLWH� ZLGH�

YDULDWLRQ�RFFXUULQJ��*UHDW�.QRW�VHHP�WR�EH�PRVW�RXW�RI�

SKDVH� ZLWK� DQ\� JHQHUDO� WUHQG� �SHUKDSV� EHFDXVH� WKH\�

QHVW�LQ�PDUNHGO\�GLIIHUHQW�KDELWDW���

'LVFXVVLRQ�DQG�FRQFOXVLRQ�

&DXWLRQ� LV� QHHGHG� LQ� LQWHUSUHWLQJ� WKH� ³SHUFHQWDJH� RI� ILUVW�

\HDU´�ILJXUHV�GXH�WR�SRWHQWLDO�ELDVHV�LQ�WKH�GDWD��VHH�$UFWLF�

%LUGV�QHZVOHWWHU�������+RZHYHU�LW�LV�FOHDU�WKDW�WKH�FROOHFW�

LQJ� RI� VXFK� LQIRUPDWLRQ� IURP� ZDGHU� SRSXODWLRQV� LQ� WKHLU�

QRQ�EUHHGLQJ�DUHDV���HVSHFLDOO\�LI�D�QXPEHU�RI�LQGHSHQGHQW�

VDPSOHV�DUH�REWDLQHG�HDFK�\HDU���LV�JLYLQJ�D�IDLU�DQG�ORJL�

FDO�LQGLFDWLRQ�RI�WKH�YDULDWLRQ�LQ�EUHHGLQJ�VXFFHVV�EHWZHHQ�

VSHFLHV�\HDUV��$W� SUHVHQW� LW� LV� WKH� RQO\� TXDQWLWDWLYH� LQIRU�

PDWLRQ� DYDLODEOH� RQ� WKH� UHSURGXFWLYH� RXWSXW� RI� ZDGHU�

SRSXODWLRQV�LQ�WKH�(DVW�$VLDQ���$XVWUDODVLDQ�)O\ZD\��6XFK�

LQIRUPDWLRQ� LV� IXQGDPHQWDO� WR� WU\LQJ� WR� GHWHUPLQH� FDXVHV�

RI�VKRUW�WHUP�YDULDWLRQV�DQG�ORQJ�WHUP�WUHQGV�LQ�SRSXODWLRQ�

PRQLWRULQJ�FRXQWV�RI�ZDGHUV��

'DWD� VHWV� RI� WKLV� W\SH� LQFUHDVH� PDUNHGO\� LQ� YDOXH� LI� FRO�

OHFWHG�LQ�D�FRQVLVWHQW�PDQQHU�RYHU�D�SURORQJHG�SHULRG��7KH�

9:6*� DQG� $:6*� ILHOGZRUN� SURJUDPPHV�ZLOO� FRQWLQXH�

WR�KDYH�WKH�FROOHFWLRQ�RI�³SHUFHQWDJH�RI�ILUVW�\HDU´�GDWD�DV�

NH\�SULRULWLHV�IRU�WKH�IRUHVHHDEOH�IXWXUH��

)XUWKHU� LQIRUPDWLRQ� IURP�SUHYLRXV� \HDUV�ZLOO� EH� SURJUHV�

VLYHO\�DPDVVHG�WR�H[WHQG�WKH�GDWD�VHW�EDFNZDUGV�LQ�WLPH��,Q�

WKH� ORQJ� WHUP�VXFK�GDWD� VHULHV�PD\�ZHOO�EH�XVHIXO�DOVR� LQ�

GHOLQHDWLQJ� WKH� HIIHFWV� RI� FOLPDWH� FKDQJH� RQ� WKH� JHQHUDO�

UHSURGXFWLYH�VXFFHVV�RI�$UFWLF���EUHHGLQJ�ZDGHUV��

,QFUHDVLQJ� EDQGLQJ� UHFRYHULHV� DQG� IODJ� VLJKWLQJV� DUH�

JUDGXDOO\� HQDEOLQJ� WKH� VSHFLILF� EUHHGLQJ� DUHDV� RI� ZDGHU�

SRSXODWLRQV�YLVLWLQJ�6(�$XVWUDOLD�DQG�1:�$XVWUDOLD�WR�EH�

SLQSRLQWHG��,W�VKRXOG�WKXV�EH�LQFUHDVLQJO\�SRVVLEOH�WR�WLH�LQ�

PRUH�FORVHO\�WKH�DSSDUHQW�EUHHGLQJ�VXFFHVV�RI�SRSXODWLRQV�

ZLWK� FRQGLWLRQV� LQ� VSHFLILF� UHJLRQV�RI� WKH�6LEHULDQ�$UFWLF�

HDFK�\HDU�� DV� UHSRUWHG� LQ�$UFWLF�%LUGV��6XFK� DQ�H[DPLQD�

WLRQ� LV� QHHGHG� WR� H[SODLQ� LQ� SDUWLFXODU� WKH� YDULDWLRQ� EH�

WZHHQ� WKH� EUHHGLQJ� VXFFHVV� RI� GLIIHUHQW� VSHFLHV� LQ� DQ\�

\HDU��

:KDW�ZLOO� WKH������EUHHGLQJ�VHDVRQ�EULQJ"�,I�D� WKUHH�

\HDUO\� EUHHGLQJ� F\FOH� LV� RSHUDWLQJ� WKHQ�� RQ� WKH� EDVLV� WKDW�

����� ZDV� JHQHUDOO\� JRRG�� LW� VKRXOG� EH� D� JRRG� EUHHGLQJ�

\HDU�� %XW� VXUHO\� ZH� FDQQRW� H[SHFW� DQRWKHU� JRRG� 5HG�

QHFNHG� 6WLQW� �RU� &XUOHZ� 6DQGSLSHU� RU� 5HG� .QRW�� \HDU"�

2QO\�WLPH�ZLOO�WHOO��$V�XVXDO�ZH�VKDOO�EH�HDJHUO\�ZDLWLQJ�LQ�

$XVWUDOLD� IRU� WKH� UHWXUQ� RI� WKH� ZDGHU� PLJUDQWV�� ZLWK� WKH�

DGXOWV� DUULYLQJ� LQ� $XJXVW�6HSWHPEHU� DQG� WKH� MXYHQLOHV� LQ�

6HSWHPEHU�1RYHPEHU��

7DEOH����3URSRUWLRQ�RI�ILUVW�\HDU�ELUGV�LQ�ZDGHU�FDWFKHV�LQ�6(�$XVWUDOLD�LQ�����������

6SHFLHV� 1XPEHU�RI�FDWFKHV� 7RWDO�ELUGV�

FDXJKW�

1XPEHU�RI�

ILUVW�\HDU�ELUGV�

��ILUVW�\HDU�

� /DUJH�

!���

6PDOO�

����

� � �

*UH\�3ORYHU� �� �� ��� �� ����

3DFLILF�*ROGHQ�3ORYHU� �� �� ��� �� ������

5XGG\�7XUQVWRQH� �� �� ���� ��� ����

5HG�QHFNHG�6WLQW� ��� �� ����� ����� ���

6DQGHUOLQJ� �� �� ���� ��� ���

&XUOHZ�6DQGSLSHU� �� �� ���� ���� ���

6KDUS�WDLOHG�6DQGSLSHU� �� �� ���� ��� ����

*UHDW�.QRW� �� �� ��� �� ����

5HG�.QRW� �� �� ���� ���� ���

%DU�WDLOHG�*RGZLW� �� �� ���� �� ����

1RQ�DUFWLF�QRUWKHUQ�PLJUDQWV��

(DVWHUQ�&XUOHZ� �� �� ��� �� ������

$OO�FDWFKHV�ZHUH�LQ�SHULRG���'HFHPEHU������WR����)HEUXDU\������H[FHSW�IRU�5HG�QHFNHG�6WLQW��6DQGHU�

OLQJ�DQG�5XGG\�7XUQVWRQH�ZKHUH�FDWFKHV�XS�WR����0DUFK������DUH�LQFOXGHG���)LJXUHV�LQ�EUDFNHWV�DUH�

ZKHUH�VDPSOH�VL]H�LV�OHVV�WKDQ����ELUGV��$�GDVK�LQGLFDWHV�QR�VDPSOH��
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7DEOH����3URSRUWLRQ�RI�ILUVW�\HDU�ELUGV�LQ�ZDGHU�FDWFKHV�LQ�1:�$XVWUDOLD�����������

6SHFLHV� 1XPEHU�RI�FDWFKHV� 7RWDO�ELUGV�

FDXJKW�

1XPEHU�RI�

ILUVW�\HDU�ELUGV�

��ILUVW�\HDU�

� /DUJH�

!���

6PDOO�

����

� � �

5HG�QHFNHG�6WLQW� �� �� ���� ���� ���

*UH\�WDLOHG�7DWWOHU� �� �� ���� ��� ���

5XGG\�7XUQVWRQH� �� �� ��� �� ����

6DQGHUOLQJ� �� �� ���� �� ����

&XUOHZ�6DQGSLSHU� �� ��� ���� ��� ���

*UHDW�.QRW� �� �� ���� ��� ����

5HG�.QRW� �� �� ���� ��� ����

%URDG�ELOOHG�6DQGSLSHU� �� �� ��� �� �����

/LWWOH�&XUOHZ� �� �� ���� ���� ���

:KLPEUHO� �� �� ��� �� ���

%DU�WDLOHG�*RGZLW� �� ��� ���� ��� ���

1RQ�DUFWLF�QRUWKHUQ�PLJUDQWV��

*UHDWHU�6DQG�3ORYHU� �� �� ���� ���� ���

7HUHN�6DQGSLSHU� �� �� ���� ��� ���

(DVWHUQ�&XUOHZ� �� �� ��� �� ��

%ODFN�WDLOHG�*RGZLW� �� �� ��� �� ��

$OVR�/HVVHU�6DQG�3ORYHU�������&RPPRQ�6DQGSLSHU��������6KDUS�WDLOHG�6DQGSLSHU��������$VLDWLF�

'RZLWFKHU�������DQG�2ULHQWDO�3UDWLQFROH��������$OO�FDWFKHV�ZHUH�LQ�SHULRG����2FWREHU�WR����1RYHPEHU�

�����H[FHSW�IRU�WZR�/LWWOH�&XUOHZ�FDWFKHV�RQ����1RYHPEHU�DQG����'HFHPEHU���������DQG����ELUGV�

UHVSHFWLYHO\���

7DEOH����3HUFHQWDJH�RI�ILUVW�\HDU�ELUGV�LQ�ZDGHU�FDWFKHV�LQ�6(�$XVWUDOLD�EHWZHHQ���������DQG���������

6SHFLHV� ������ ������ ������ ������

5XGG\�7XUQVWRQH� ���� ��� ��� ����

5HG�QHFNHG�6WLQW� ��� ��� ��� ���

6DQGHUOLQJ� ���� ��� ���� ���

&XUOHZ�6DQGSLSHU� ���� ��� ���� ���

6KDUS�WDLOHG�6DQGSLSHU� ��� ��� ��� ����

*UHDW�.QRW� �� ���� ������ ����

5HG�.QRW� ���� ��� ��� ���

%DU�WDLOHG�*RGZLW� ��� ��� ���� ����

$OO�ELUGV�FDXJKW�E\�FDQQRQ�QHWWLQJ�LQ�WKH�SHULRG�ODWH�1RYHPEHU�WR�PLG�0DUFK��6KDUS�WDLOHG�6DQGSL�

SHU�DQG�&XUOHZ�6DQGSLSHU�WR�HQG�)HEUXDU\�RQO\���

7DEOH����3HUFHQWDJH�RI�ILUVW�\HDU�ELUGV�LQ�ZDGHU�FDWFKHV�LQ�1:�$XVWUDOLD�EHWZHHQ���������DQG���������

6SHFLHV� ������ ������ ������ ������

*UH\�WDLOHG�7DWWOHU� ��� ����� ��� ���

5HG�QHFNHG�6WLQW� ��� ��� ��� ���

&XUOHZ�6DQGSLSHU� ���� ��� ��� ���

*UHDW�.QRW� ���� ���� ��� ����

5HG�.QRW� ���� ��� ���� ����

/LWWOH�&XUOHZ� ��� ��� �� ���

%DU�WDLOHG�*RGZLW� ���� ��� ���� ���

1RQ�DUFWLF�QRUWKHUQ�PLJUDQWV��

*UHDWHU�6DQG�3ORYHU� ��� ��� ��� ���

2ULHQWDO�3ORYHU� ����� �� ���� ����

7HUHN�6DQGSLSHU� ��� ���� ���� ���

$OO�ELUGV�FDXJKW�E\�FDQQRQ�QHWWLQJ�LQ�WKH�SHULRG���WK�2FWREHU�WR�PLG�0DUFK��&XUOHZ�6DQGSLSHU�WR�

HQG�RI�)HEUXDU\�RQO\���)LJXUHV�LQ�EUDFNHWV�DUH�ZKHUH�VDPSOH�VL]H�LV�OHVV�WKDQ����ELUGV��$�GDVK�LQGL�

FDWHV�QR�VDPSOH��



$5&7,&�%5((',1*�&21',7,216�

���

9$5,$7,216�,1�$33$5(17�$118$/�

%5((',1*�68&&(66�2)�5('�1(&.('�

67,176�$1'�&85/(:�6$1'3,3(56�

%(7:((1������$1'������

&OLYH�0LQWRQ
�

��5RVDOLQG�-HVVRS
�

�DQG�3HWHU�

&ROOLQV
�

��

����'DOJHWW\�5RDG��%HDXPDULV��9,&��������$XVWUDOLD��

PLQWRQV#R]HPDLO�FRP�DX�
�

3KLOOLS�,VODQG�1DWXUH�3DUN��32�%R[������&RZHV��9,&��

������$XVWUDOLD��UMHVVRS#SHQJXLQV�RUJ�DX�
�

50%�������&RZHV�9,&��������$XVWUDOLD��

PRRQELUG#ZDWHUIURQW�QHW�DX�

,QWURGXFWLRQ�

7KH� UHSURGXFWLYH� UDWH� LV� RQH� RI� WKH� WZR� IXQGDPHQWDO� SD�

UDPHWHUV��PRUWDOLW\�LV�WKH�RWKHU��ZKLFK�JRYHUQ�WKH�SRSXOD�

WLRQ� OHYHO� RI� D� VSHFLHV�� ,Q� $UFWLF�EUHHGLQJ� ZDGHUV� LW� LV�

GLIILFXOW� WR� GLUHFWO\� PHDVXUH� UHSURGXFWLYH� VXFFHVV� RQ� WKH�

EUHHGLQJ�JURXQGV�DQG�FHUWDLQO\�LPSUDFWLFDO�WR�GR�WKLV�RQ�D�

ZLGH�UDQJH�RI�VSHFLHV�VLPXOWDQHRXVO\�DQG�IRU�D�SURORQJHG�

SHULRG��

$�ORQJ�HVWDEOLVKHG�DOWHUQDWLYH�RQ�JRRVH�DQG�VZDQ�SRSXOD�

WLRQV�KDV�EHHQ�WR�VFDQ�IORFNV�RQ�WKH�QRQ�EUHHGLQJ�JURXQGV�

WR� GHWHUPLQH� WKH� SURSRUWLRQ� RI� MXYHQLOH� �ILUVW� \HDU�� ELUGV��

VWLOO�UHFRJQLVDEOH�E\�SOXPDJH�GLIIHUHQFHV�WKURXJKRXW�PRVW�

RI� WKH� \HDU�� 7KLV� LV� QRW� VR� IHDVLEOH� RQ� ZDGHUV� EHFDXVH�

PDQ\� LPPDWXUH� ELUGV� VRRQ� EHFRPH� DOPRVW� LGHQWLFDO� LQ�

DSSHDUDQFH��LQ� WKH� ILHOG�� WR�DGXOW�ELUGV��RIWHQ�HYHQ�EHIRUH�

DOO�ELUGV�KDYH�UHDFKHG�WKHLU�QRQ�EUHHGLQJ�GHVWLQDWLRQV��

)RU�ZDGHUV�WKH�EHVW�TXDQWLWDWLYH�HVWLPDWHV�RI�EUHHGLQJ�VXF�

FHVV�KDYH�EHHQ�REWDLQHG�E\�FDWFKLQJ�VDPSOHV� IURP�IORFNV�

RQ� WKH�QRQ�EUHHGLQJ�JURXQGV�DQG�GHWHUPLQLQJ�WKH�SURSRU�

WLRQ�RI�MXYHQLOH�ILUVW�\HDU�ELUGV��ZKLFK�VWLOO�FDQ�EH�DJHG�LQ�

WKH� KDQG��� :KLOVW� WKHUH� PD\� EH� SRWHQWLDO� ELDVHV� LQ� VXFK�

GDWD� �DV� LQ�PRVW� ILHOG� GDWD�� VXFK� LQIRUPDWLRQ� DW� WKH� YHU\�

OHDVW�SURGXFHV�DQ�DQQXDO�EUHHGLQJ� VXFFHVV� LQGH[� IRU�HDFK�

VSHFLHV��6KRUW�DQG�ORQJ�WHUP�FKDQJHV�LQ�WKLV�LQGH[�PD\�EH�

KHOSIXO�LQ�XQGHUVWDQGLQJ�FKDQJHV�LQ�ZDGHU�SRSXODWLRQ�OHY�

HOV�GHWHUPLQHG�E\�V\VWHPDWLF�DQQXDO�FRXQWV��

7KLV� QRWH� H[DPLQHV� WKH� DSSDUHQW� EUHHGLQJ� VXFFHVV�� VLQFH�

������RI�5HG�QHFNHG�6WLQWV�DQG�&XUOHZ�6DQGSLSHUV�ZKLFK�

VSHQG�WKH�QRQ�EUHHGLQJ�VHDVRQ�LQ�6(�$XVWUDOLD��,W�DOVR�UH�

ODWHV� WKH� LQGH[�RI�EUHHGLQJ� VXFFHVV� WR�FKDQJHV� LQ�SRSXOD�

WLRQ�OHYHOV�GXULQJ�WKLV�SHULRG��

0HWKRGV�

7KH�9LFWRULDQ�:DGHU�6WXG\�*URXS�KDV�EHHQ�FDWFKLQJ�DQG�

EDQGLQJ�ZDGHUV� LQ� 6(�$XVWUDOLD� VLQFH� ODWH� ������ LQLWLDOO\�

E\� PLVW�QHWWLQJ� EXW� VLQFH� HDUO\� ����� PRVWO\� E\� FDQQRQ�

QHWWLQJ�� 8S� WR� $SULO� ����� DSSUR[LPDWHO\� �������� KDYH�

EHHQ�FDXJKW�����������QHZO\�EDQGHG�DQG��������UHWUDSV���

%\� IDU� WKH� JUHDWHVW� YROXPH�RI� GDWD� KDV� EHHQ� FROOHFWHG�RQ�

5HG�QHFNHG� 6WLQWV� ���������� DQG� &XUOHZ� 6DQGSLSHUV�

����������

7KLV� DQDO\VLV� LV� EDVHG� RQ� GDWD� FROOHFWHG� LQ� WKH� ODVW� ���

\HDUV��$OO�WKH�ELUGV�LQFOXGHG�ZHUH�FDQQRQ�QHWWHG��DW�D�YDUL�

HW\�RI�VLWHV�DORQJ�WKH�FRDVW�RI�9LFWRULD�DQG�LQ�WKH�VRXWKHDVW�

FRUQHU�RI�6RXWK�$XVWUDOLD��2QO\�FDWFKHV�PDGH�LQ�WKH�SHULRG�

EHWZHHQ� WKH� HQG� RI� 1RYHPEHU� DQG� WKH� HQG� RI� )HEUXDU\�

ZHUH�LQFOXGHG��H[FHSW�IRU�D�IHZ�5HG�QHFNHG�6WLQW�FDWFKHV�

XS� WR���

 �
�0DUFK� LQ�VRPH�\HDUV���7KLV� LV� WKH�SHULRG�ZKHQ�

SRSXODWLRQV� LQ� 6(�$XVWUDOLD� DUH� DW� WKHLU�PRVW� VWDEOH�ZLWK�

WKH�PDMRULW\� RI� DGXOW� DQG� MXYHQLOH� ELUGV� EHLQJ� SUHVHQW� LQ�

WKHLU�QRQ�EUHHGLQJ�DUHD�GHVWLQDWLRQV��VHH�DUWLFOH�HOVHZKHUH�

LQ� WKLV�1HZVOHWWHU� DQG� DOVR� DUWLFOHV� LQ�$UFWLF�%LUGV� QHZV�

OHWWHUV������DQG�����

7DEOH��&DWFKHV�RI�5HG�QHFNHG�6WLQWV�DQG�&XUOHZ�6DQGSLSHUV�LQ�6(�$XVWUDOLD�EHWZHHQ���������DQG���������

5HG�QHFNHG�6WLQW� &XUOHZ�6DQGSLSHU�

1R��RI�FDWFKHV� 1R��RI�FDWFKHV�

<HDU�

/DUJH�

!���

6PDOO�

����

7RWDO�

FDXJKW�

1R��RI�

ILUVW�

\HDUV�

��RI�

ILUVW�

\HDUV�

/DUJH�

!���

6PDOO�

����

7RWDO�

FDXJKW�

1R��RI�

ILUVW�

\HDUV�

��RI�

ILUVW�

\HDUV�

��&XU�

OHZ�

6DQG�

SLSHUV�LQ�

FDWFKHV�

������ �� �� ����� ���� ��� �� �� ���� ���� ��� ���

������ ��� �� ����� ���� ���� �� �� ����� �� ���� ���
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������ �� �� ����� ���� ��� �� �� ���� ��� ���� ���

������ �� �� ����� ���� ��� �� �� ���� ��� ���� ���

������ ��� �� ����� ���� ��� �� ��� ���� ��� ���� ���
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������ ��� �� ����� ����� ��� �� �� ����� ���� ��� ���

������ ��� ��� ����� ���� ��� �� ��� ���� ��� ���� ����

������ ��� �� ����� ����� ��� �� �� ���� ���� ��� ����

7RWDO� � � ������ ����� � � � ����� ����� � $YHUDJH�

 �������

$YHUDJH���

ILUVW�\HDUV�

� � ������� � � � ������ �

$OO�FDWFKHV�PDGH�E\�FDQQRQ�QHWWLQJ��$OO�FDWFKHV�LQ�WKH�SHULRG�ODWH�1RYHPEHU�WR�HQG�)HEUXDU\�H[FHSW�IRU�D�IHZ�

5HG�QHFNHG�6WLQW�FDWFKHV�XS�WR���

 �
�0DUFK�LQ�VRPH�\HDUV��
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5HVXOWV�

7DEOH� VKRZV� WKH� QXPEHU� RI� 5HG�QHFNHG� 6WLQWV� ���������

DQG� &XUOHZ� 6DQGSLSHUV� �������� FDXJKW� LQ� 6(� $XVWUDOLD�

HDFK�DXVWUDO�VXPPHU�EHWZHHQ���������DQG����������,W�DOVR�

VKRZV�WKH�QXPEHU�RI�ILUVW�\HDU�ELUGV�LQ�HDFK�\HDUO\�VDPSOH�

DQG�WKH�FRUUHVSRQGLQJ�SHUFHQWDJH�RI�ILUVW�\HDU�ELUGV�LQ�WKH�

WRWDO�SRSXODWLRQ�VDPSOHG��

7KH�WDEOH�DOVR�LQGLFDWHV�WKDW�WKH�OHYHO�RI�VDPSOLQJ�RI�HDFK�

VSHFLHV� KDV� EHHQ� UHODWLYHO\� FRQVLVWHQW� WKURXJKRXW� WKLV� ���

\HDU�SHULRG��ZLWK�EHWZHHQ����DQG���� ����±���� LQ� WKH� ODVW�

WKUHH�\HDUV��5HG�QHFNHG�6WLQW�FDWFKHV�HDFK�\HDU�DQG���±����

&XUOHZ�6DQGSLSHU�FDWFKHV�DQQXDOO\�LQ�WKH�GHILQHG�SHULRG��

)RU�WKH�ZKROH�SHULRG�FRPELQHG�WKH�SHUFHQWDJH�RI�ILUVW�\HDU�

ELUGV�LQ�WKH�5HG�QHFNHG�6WLQWV�FDSWXUHG�ZDV�������DQG�LQ�

&XUOHZ�6DQGSLSHUV�LW�ZDV��������

)LJXUH�VKRZV� WKH�SHUFHQWDJH�RI� ILUVW�\HDU�ELUGV�LQ�HDFK�RI�

WKH����DQQXDO�VDPSOHV�RI�HDFK�VSHFLHV��

�

)LJXUH��3HUFHQW�RI��VW�\HDU�5HG�QHFNHG�6WLQWV�����DQG�&XU�

OHZ�6DQGSLSHUV�����LQ�ZDGHU�FDWFKHV�LQ�6(�$XVWUDOLD�LQ�

������������������

$�QXPEHU�RI�LQWHUHVWLQJ�IDFWV�DUH�DSSDUHQW��

�D��7KH�5HG�QHFNHG�6WLQW�DQG�&XUOHZ�6DQGSLSHU�³SHUFHQW�

DJH� ILJXUHV³�GR�QRW�FRUUHODWH�FORVHO\�� ,Q�VL[�RI� WKH� WHQ�

\HDU�WR�\HDU�FKDQJHV�WKH�GLUHFWLRQ�RI�FKDQJH�ZDV�RSSR�

VLWH� IRU� WKH� WZR� VSHFLHV�� 7KH� H[WUHPH� H[DPSOH� ZDV�

�������� WR� ��������ZKHQ�5HG�QHFNHG�6WLQW� LQFUHDVHG�

IURP������WR�����EXW�&XUOHZ�6DQGSLSHU�GURSSHG�IURP�

����WR�������

�E��7KHUH� LV� QR� HYLGHQFH� IRU� D� VWURQJ� UHJXODU� F\FOH� RI�

EUHHGLQJ�VXFFHVV�DVVRFLDWHG�ZLWK��IRU�H[DPSOH��SRVVLEOH�

OHPPLQJ�SUHGDWRU� IOXFWXDWLRQ� SHULRGLFLW\�� 7KH� QHDUHVW�

DSSUR[LPDWLRQ�LV�WKDW������������������DQG������ZHUH�

DSSDUHQWO\� WKH� EHVW� EUHHGLQJ� \HDUV� IRU� 5HG�QHFNHG�

6WLQWV�FRPSDUHG�ZLWK�DGMDFHQW�\HDUV��+RZHYHU�RI�WKHVH�

RQO\� ����� DQG� ����� ZHUH� UHDOO\� JRRG� IRU� &XUOHZ�

6DQGSLSHUV��

�F��,Q�5HG�QHFNHG�6WLQW��

L�� RQO\���\HDUV�ZHUH�EHORZ�����

LL�� ��\HDUV�ZHUH�DERYH�����

LLL�� ��RI� WKH���\HDUV� LQ�WKH�������WR�������SHULRG�ZHUH�

EHORZ�DYHUDJH�

LY�� ��RI�WKH�ODVW���\HDUV�KDYH�EHHQ�DERYH�DYHUDJH����DW�

UHFRUG�OHYHOV��

�G��,Q�&XUOHZ�6DQGSLSHU��

L�� ��\HDUV�ZHUH�EHORZ�����

LL�� ��\HDUV�ZHUH�DERYH�����

LLL����RI� WKH���\HDUV� LQ�WKH�������WR�������SHULRG�ZHUH�

EHORZ�DYHUDJH�

2YHUDOO�WKHUH�LV�D�FOHDU�SLFWXUH�WKDW�&XUOHZ�6DQGSLSHUV�DS�

SHDU� WR�KDYH�IDUHG�PXFK�OHVV�ZHOO� WKDQ�5HG�QHFNHG�6WLQWV�

DV�IDU�DV�EUHHGLQJ�VXFFHVV�LV�FRQFHUQHG�GXULQJ�WKH�ODVW�GHF�

DGH�� 5HODWLYH� SRSXODWLRQ� OHYHOV� KDYH� FKDQJHG� �VHH� ODWHU�

DOVR��DQG�WKLV� LV�DSSDUHQW�WRR�IURP�WKH�GHFUHDVLQJ�SURSRU�

WLRQ�RI�&XUOHZ�6DQGSLSHUV�LQ�³VPDOO�ZDGHU´�FDWFKHV�PDGH�

E\�WKH�9:6*�RYHU�WKH�SHULRG��VHH�7DEOH�����,Q�WKH�HDUOLHU�

\HDUV�RI�WKH�SHULRG�WKH�SURSRUWLRQ�RI�&XUOHZ�6DQGSLSHUV�LQ�

VXFK� FDWFKHV�ZDV� XVXDOO\� DERYH� ����� EXW� LQ� WKH� ODVW� WZR�

\HDUV�LW�KDV�GURSSHG�WR�RQO\�����

'LVFXVVLRQ�

3DWWHUQV�RI�EUHHGLQJ�VXFFHVV�IRU�ERWK�5HG�QHFNHG�6WLQW�DQG�

&XUOHZ� 6DQGSLSHU� LQ� WKH� ����V� VHHP� WR� KDYH� GHSDUWHG�

IURP�WKH�PRUH�UHJXODU�VLWXDWLRQ�RI�WKH�����V��ZKHQ�D�WKUHH�

\HDUO\� F\FOH� ZDV� PRUH� DSSDUHQW� ZLWK� ´JRRG´� \HDUV� LQ�

�����������DQG�������IROORZHG�DOVR�E\��������

6WDUWLQJ�ZLWK�WKH�XQLYHUVDOO\�GLVDVWURXV������EUHHGLQJ�VHD�

VRQ�� ZKHQ� ZRUOG� ZHDWKHU� HIIHFWV� IROORZLQJ� WKH� 0RXQW�

3LQLWXER� YROFDQLF� HUXSWLRQ� DFFHQWXDWHG� QRUPDO� QHJDWLYH�

EUHHGLQJ�IDFWRUV��*DQWHU�	�%R\G��������ERWK�VSHFLHV�KDG�

D�ORQJ�UXQ��5HG�QHFNHG�6WLQW�VL[�\HDUV��&XUOHZ�6DQGSLSHU�

QLQH�\HDUV��ZLWK�JHQHUDOO\�EHORZ�DYHUDJH�EUHHGLQJ�VXFFHVV��

,Q�WKH�FDVH�RI�5HG�QHFNHG�6WLQW�WKLV�ZDV�IROORZHG�E\�IRXU�

\HDUV� RI� JRRG� EUHHGLQJ� VXFFHVV�� ZLWK� WZR� RI� WKHVH� \HDUV�

EHLQJ�DW�UHFRUG�OHYHOV��

7KH� HIIHFWV� RI� WKHVH� SDWWHUQV� RI� EUHHGLQJ� SHUIRUPDQFH�

KDYH�� QRW� XQH[SHFWHGO\�� EHHQ� DSSDUHQW� LQ� SRSXODWLRQ� OHY�

HOV��&XUOHZ�6DQGSLSHU�QXPEHUV�LQ�$XVWUDOLD�KDYH�GHFOLQHG�

E\�����RYHU�WKH�ODVW����\HDUV��7KLV�FRQFOXVLRQ�ZDV�EDVHG�

RQ� DQ� DQDO\VLV� RI� WKH� DQQXDO� DXVWUDO� VXPPHU� �)HEUXDU\��

SRSXODWLRQ� PRQLWRULQJ� FRXQWV� RUJDQLVHG� E\� WKH� $XVWUDO�

DVLDQ� :DGHU� 6WXGLHV� *URXS� �:LOVRQ� ����D�E��� 0DQ\� RI�

WKHVH�VLWHV�DUH�LQ�9LFWRULD��6(�$XVWUDOLD��DQG�DOO�H[FHSW�RQH�

RI�WKH�FRXQW�VLWHV�VKRZHG�WKLV�PDUNHG�GRZQZDUG�WUHQG��$W�

&RUQHU� ,QOHW� �9LFWRULD�� &XUOHZ� 6DQGSLSHU� QXPEHUV� DYHU�

DJHG��������UDQJH�������������� LQ�WKH�)HEUXDU\�FRXQWV�LQ�

WKH�SHULRG�����������EXW�RQO\������UDQJH����������LQ�WKH�

SHULRG������������0LQWRQ� LQ�SUHS����0RVW�RI� WKDW�GHFOLQH�

KDV�RFFXUUHG�VLQFH�������

5HG�QHFNHG� 6WLQW� QXPEHUV� LQ� 6(� $XVWUDOLD� DOVR� GHFOLQHG�

GXULQJ�WKH�SHULRG�RI�EHORZ�DYHUDJH�EUHHGLQJ�VXFFHVV�LQ�WKH�

����V��+RZHYHU�WKH\�KDYH�QRZ�UHERXQGHG��WR�UHFRUG�OHY�
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HOV��)RU�H[DPSOH�LQ�WKH�HDVWHUQ�KDOI�RI�&RUQHU�,QOHW�±�ZKLFK�

KDV� WKH� ODUJHVW�5HG�QHFNHG�6WLQW�SRSXODWLRQ�RI�DQ\�RI� WKH�

������ VLWHV� LQ�$XVWUDOLD�ZKLFK�DUH�FRXQWHG�DQQXDOO\�±� WKH�

SRSXODWLRQ� DYHUDJHG� ������� LQ� WKH� )HEUXDU\� ����������

FRXQWV� �UDQJH� ���������������� )RU� WKH� SUHYLRXV� ��� \HDUV�

������������� WKH�)HEUXDU\�FRXQW�DYHUDJHG�������� UDQJLQJ�

IURP���������������0LQWRQ�LQ�SUHS����

5HG�QHFNHG� 6WLQWV� KDYH� DOVR� VSUHDG� H[WHQVLYHO\� LQWR� QHZ�

KDELWDWV� DV�D� UHVXOW�RI� WKH�KLJK�SRSXODWLRQ� OHYHOV�RYHU� WKH�

ODVW�IRXU�\HDUV��)ORFNV�RI�KXQGUHGV��VRPHWLPHV�WKRXVDQGV��

DUH� QRZ�SUHVHQW� RQ�RFHDQ�EHDFKHV�ZKHUH�SUHYLRXVO\�RQO\�

WHQV�RFFXUUHG�QRUPDOO\��1XPEHUV� LQ�DOO� WKH� WUDGLWLRQDO�DU�

HDV�±�PXGGLHU�ED\V�DQG�HVWXDULHV�±�KDYH�DOVR�LQFUHDVHG�EXW�

QRW� DV� GUDPDWLFDOO\� DV� LQ� WKH� SUHYLRXVO\� PRUH� PDUJLQDO�

5HG�QHFNHG�6WLQW�KDELWDWV��

,W� LV�LQWHUHVWLQJ�WKDW�WKH�VSHFLHV�DSSHDUV�WR�KDYH�EHHQ�DEOH�

WR� DGDSW� WR� VXFK� D� PDMRU� LQFUHDVH� LQ� QXPEHUV�� 1R� GHWUL�

PHQWDO� FRQVHTXHQFHV� KDYH� \HW� EHHQ� QRWLFHG� ±� QRUPDO�

ZHLJKW�OHYHOV�DQG�SDWWHUQV�VHHP�WR�EH�EHLQJ�UHWDLQHG�±�EXW�

LW�LV�SRVVLEOH�WKDW�WKHUH�PD\�EH�HIIHFWV�RQ�VXUYLYDO�UDWHV��,W�

ZLOO� EH� LQWHUHVWLQJ� WR� VHH� KRZ� UDSLGO\� KDELWDW� XWLOLVDWLRQ�

UHWXUQV� WR� SUHYLRXV� SDWWHUQV� LI�ZKHQ� EUHHGLQJ� VXFFHVV� RI�

5HG�QHFNHG�6WLQWV�GURSV�WR�PRUH�WUDGLWLRQDO�OHYHOV��

$QRWKHU� FRQVHTXHQFH� RI� WKH� XELTXLWRXV� SUHVHQFH� RI�5HG�

QHFNHG� 6WLQWV� UHFHQWO\� LV� WKDW� LW� LV� DOPRVW� LPSRVVLEOH� WR�

PDNH�D�FDQQRQ�QHW�FDWFK�RI�DQ\�VSHFLHV�RI�ZDGHU� �H[FHSW�

R\VWHUFDWFKHUV�DQG�(DVWHUQ�&XUOHZ��ZLWK�ZKLFK�WKH\�UDUHO\�

DVVRFLDWH��ZLWKRXW�REWDLQLQJ�D�VLJQLILFDQW�E\�FDWFK�RI�5HG�

QHFNHG�6WLQWV��

&ROOHFWLRQ�RI�GDWD�IRU�WKHVH�³EUHHGLQJ�VXFFHVV´�VHULHV�ZLOO�

EH�FRQWLQXHG�LQ�WKH�IXWXUH��,W�ZLOO�EH�HVSHFLDOO\�LQWHUHVWLQJ�

WR� PRQLWRU� 5HG�QHFNHG� 6WLQWV� DQG� &XUOHZ� 6DQGSLSHUV�

JLYHQ�SDVW� VLPLODULWLHV�DQG� UHFHQW�GLYHUJHQFHV� LQ� WKHLU�DS�

SDUHQW� EUHHGLQJ� SHUIRUPDQFH� DQG� FRQVHTXHQW� SRSXODWLRQ�

OHYHOV��

5HIHUHQFHV�

*DQWHU��%��	�%R\G��+��������$�WURSLFDO�YROFDQR��KLJK�SUH�

GDWLRQ� SUHVVXUH�� DQG� WKH� EUHHGLQJ� ELRORJ\� RI� $UFWLF�

:DWHUELUGV��D�FLUFXPSRODU�UHYLHZ�RI�EUHHGLQJ�IDLOXUH�LQ�

WKH�VXPPHU�RI�������$UFWLF������������������

:LOVRQ��-��5������D��7KH�-DQXDU\�DQG�)HEUXDU\������9LF�

WRULD�ZDGHU�FRXQW��7KH�6WLOW�������������

:LOVRQ�� -��5������E��9LFWRULD�ZDGHU� VXUYH\V�-DQXDU\�DQG�

)HEUXDU\�������$:6*�5HSRUW�����S��

021,725,1*�$5&7,&�6+25(%,5'�

3238/$7,216�,1�&$1$'$�

9LFWRULD�+��-RKQVWRQ
�

��*DUU\�'RQDOGVRQ
�

�DQG�

-RQDWKDQ�%DUW
�

��

&DQDGLDQ�:LOGOLIH�6HUYLFH��(QYLURQPHQW�&DQDGD��������

�������WK�$YHQXH��<HOORZNQLIH��1RUWKZHVW�7HUULWRULHV��

;�$��(���&DQDGD��9LFN\�-RKQVWRQ#HF�JF�FD��
&DQDGLDQ�:LOGOLIH�6HUYLFH��2WWDZD��21��&DQDGD��
)RUHVW�DQG�5DQJHODQG�(FRV\VWHP�6FLHQFH�&HQWHU��86*6��

����/XVN�6W���%RLVH��,'��������86$��

MEDUW#HDJOH�ELRVHVWDWH�HGX�

&DQDGLDQ�DQG�$PHULFDQ�VKRUHELUG�ELRORJLVWV�DQG�PDQDJHUV�

KDYH� GHYHORSHG� WKH� 3URJUDP� IRU� 5HJLRQDO� DQG� ,QWHUQD�

WLRQDO� 6KRUHELUG� 0RQLWRULQJ� �35,60��� 7KH� SURJUDP¶V�

REMHFWLYHV�DUH��

��PRQLWRU�WKH�VL]H�RI�WKH�EUHHGLQJ�SRSXODWLRQV�RI�VKRUH�

ELUGV�LQ�1RUWK�$PHULFD��

��HVWLPDWH� WKH� VL]H� RI� EUHHGLQJ� SRSXODWLRQV� RI� VKRUH�

ELUGV�LQ�1RUWK�$PHULFD��

��PRQLWRU�VKRUHELUG�QXPEHUV�DW�VWRSRYHU�ORFDWLRQV�DV�DQ�

LQGLFDWLRQ�RI�KDELWDW�VXLWDELOLW\�DW�WKHVH�VLWHV��

��XVH� WKH� PRQLWRULQJ� LQIUDVWUXFWXUH� WR� DVVLVW� ORFDO�

PDQDJHUV� LQ� PHHWLQJ� WKHLU� VKRUHELUG� FRQVHUYDWLRQ�

JRDOV��

$� ODUJH� FRPSRQHQW� RI� 35,60� LV� VXUYH\V� RQ� WKH� 1RUWK�

$PHULFDQ�DUFWLF�EUHHGLQJ�JURXQGV��7KH�$UFWLF�6XUYH\�FRQ�

VLVWV� RI� WKUHH� ³WLHUV´� RI� VXUYH\V� WKDW� UHTXLUH� GLIIHUHQW�

DPRXQWV� RI� HIIRUW� DQG� IXQGV� WR� XQGHUWDNH�� 7RJHWKHU� WKH\�

ZLOO�SURYLGH�D�YHU\�JRRG�SLFWXUH�RI� WKH�VL]H�DQG�WUHQGV�LQ�

DUFWLF�VKRUHELUG�SRSXODWLRQV�RI�PRVW�VSHFLHV��7KH�WLHUV�DUH��

��$UFWLF�ZLGH� VXUYH\V�� WKHVH� DUH� XQGHUWDNHQ� DW� EURDGO\�

GLVWULEXWHG�VLWHV�DQG�HPSOR\�D�GRXEOH�VDPSOLQJ�PHWK�

RGRORJ\�� 7KH� ILUVW� VHW� RI� VXUYH\V� �ZKLFK� ZLOO� RFFXU�

RYHU� D� ILYH� \HDU� SHULRG��ZLOO� SURYLGH� D� ³EHQFKPDUN´�

HVWLPDWH� RI� SRSXODWLRQ� VL]H�� 7KLV� VXUYH\� ZLOO� EH� UH�

SHDWHG�DW�URXJKO\����\HDU�LQWHUYDOV��RU�VRRQHU�LI�QHFHV�

VDU\��

��6LWH�VSHFLILF�VXUYH\V��WKHVH�VXUYH\V�ZLOO�EH�XQGHUWDNHQ�

DW� ORFDWLRQV�NQRZQ� WR�EH� ³JRRG´� VKRUHELUG� VLWHV�� WKDW�

KDYH�UHODWLYHO\�VLPSOH�ORJLVWLFV�DQG�ZKHUH�WKHUH�LV�H[�

LVWLQJ� VKRUHELUG�SRSXODWLRQ�GDWD��(DFK� VXUYH\�ZLOO�EH�

VXUYH\HG� LQ� WZR� FRQVHFXWLYH� \HDUV� RXW� RI� HYHU\� WHQ��

7KH\� ZLOO� SURYLGH� HVWLPDWHV� RI� DEXQGDQFH�� DQG� PH�

GLXP�WHUP�WUHQG�LQIRUPDWLRQ��

��&KHFNOLVW� VXUYH\V�� 7KLV� WLHU� LV� DQ� H[WHQVLRQ� RI� WKH�

1:7�1XQDYXW�%LUG�&KHFNOLVW�6XUYH\��&KHFNOLVWV�ZLOO�

EH� ILOOHG�RXW� DQQXDOO\�DW�VHOHFWHG�VLWHV�DFURVV� WKH�DUF�

WLF��7KH�FKHFNOLVWV�ZLOO�SURYLGH�XV�ZLWK�VKRUW�WHUP�GLV�

WULEXWLRQ�DQG�UHODWLYH�DEXQGDQFH�LQIRUPDWLRQ��

7KH� GRXEOH�VDPSOLQJ� PHWKRG� IRU� WKH� $UFWLF�VLGH� VXUYH\V�

KDV�EHHQ�WHVWHG�LQ�$ODVND�RYHU�WKH�SDVW�ILYH�\HDUV��,Q�������

ZH� WHVWHG� WKH�PHWKRG� LQ�&DQDGD��ZKHUH�KDELWDWV�DUH�PRUH�

GLYHUVH� DQG� ELUG� SRSXODWLRQV� DUH� GLIIHUHQW� IURP� $ODVND��

7KH� PHWKRG� ZDV� WHVWHG� DW� WKUHH� &DQDGLDQ� ORFDWLRQV�� RQH�

VLWH� LQ� WKH� H[WUHPH� +LJK� $UFWLF� �$OHUW��� RQH� VLWH� LQ� WKH�

VRXWKHUQ�SRUWLRQ�RI�WKH�+LJK�$UFWLF��&UHVZHOO�%D\��6RPHU�
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VHW� ,VODQG��� DQG� RQH� VLWH� LQ� WKH�PLG�ZHVWHUQ�$UFWLF� �.HQW�

3HQLQVXOD�DQG�0HOERXUQH�,VODQG���)LJXUH���

�

)LJXUH��6WXG\�VLWHV�LQ������

:H� GLVFRYHUHG� VRPH� PRGLILFDWLRQV� ZLOO� EH� QHFHVVDU\� WR�

XVH� WKH� PHWKRG� VXFFHVVIXOO\� LQ� &DQDGD�� )RU� H[DPSOH�� LQ�

WKH�H[WUHPH�KLJK�DUFWLF��LW�PD\�QRW�EH�SRVVLEOH�WR�PRQLWRU�

SRSXODWLRQ�WUHQGV�RI�EUHHGLQJ�ELUGV�XVLQJ�WKLV�PHWKRG��EH�

FDXVH�QHVWLQJ�LQGLYLGXDOV�RFFXU�LQ�YHU\�ORZ�GHQVLWLHV�RYHU�

YDVW� DUHDV�� ,Q� IDFW�� DOO� RI� WKH� &DQDGLDQ� VLWHV� WHVWHG� KDG�

PXFK� ORZHU� GHQVLWLHV� RI� ELUGV� WKDQ� GLG� WKH�$ODVNDQ� VLWHV�

ZKHUH� WKH� PHWKRG� ZDV� GHYHORSHG�� 7KLV� ZLOO� QHFHVVLWDWH�

RWKHU�DGMXVWPHQWV� WR� WKH�PHWKRG��:H�DOVR�GLVFRYHUHG�WKDW�

WKH�XVH�RI�VDWHOOLWH�KDELWDW�FODVVLILFDWLRQV�IRU�SORW�VHOHFWLRQ�

PD\�QHHG�WR�EH�UHVWULFWHG�WR�VPDOOHU�JHRJUDSKLF�DUHDV��EH�

FDXVH� RI� WKH� ODUJHU� DUHDV� DQG� WKXV�PRUH� KHWHURJHQHLW\� RI�

KDELWDW��

2XU� VWXGLHV� SURGXFHG� WZR� RWKHU� LQWHUHVWLQJ� UHVXOWV�� )LUVW��

����� GDWD� IURP� WKH� &UHVZHOO� %D\� VLWH� ZDV� FRPSDUHG� WR�

GDWD�IURP�VXUYH\V�GRQH�LQ�WKH�VDPH�DUHD��DQG�HYHQ�VRPH�RI�

WKH� VDPH�SORWV�� LQ� WKH�PLG�����¶V��3RSXODWLRQV�RI�:KLWH�

UXPSHG� 6DQGSLSHUV�� %XII�EUHDVWHG� 6DQGSLSHUV�� DQG� 6DQ�

GHUOLQJ�ZHUH�VLJQLILFDQWO\�ORZHU�LQ�WKH������VXUYH\V��ZKLOH�

SRSXODWLRQV� RI� %DLUG¶V� 6DQGSLSHUV� ZHUH� VLJQLILFDQWO\�

KLJKHU��6HFRQG��SUHOLPLQDU\� VXUYH\V�RQ�0HOERXUQH�,VODQG�

LQGLFDWH� WKDW� LW� LV� OLNHO\�D�NH\�VLWH�IRU�EUHHGLQJ�VKRUHELUGV�

RI�DW�OHDVW�ILYH�VSHFLHV��

,Q� WKH� VXPPHU�RI������ZH�ZLOO� UHWXUQ� WR� WKH�.HQW�3HQLQ�

VXOD� WR� FRPSOHWH� VXUYH\V� WKHUH�� DQG� WR� VWXG\�0HOERXUQH�

,VODQG�PRUH�FORVHO\��:H�ZLOO�DOVR�WHVW�WKH�GRXEOH�VDPSOLQJ�

PHWKRG� DW� D� ORZ� DUFWLF� VLWH� LQ� QRUWKHUQ�4XHEHF� WR� HQVXUH�

WKDW�LW�ZRUNV�LQ�WKDW�HFR]RQH��
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=|FNOHU�� &�� ������ 'HFOLQLQJ� 5XII� 3KLORPDFKXV� SXJQD[�

SRSXODWLRQV�� D� UHVSRQVH� WR�JOREDO�ZDUPLQJ"�:DGHU�6WXG\�

*URXS�%XOO�������������
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)RXU�PDSV�EHORZ�DUH�SURYLGHG�WR�LOOXVWUDWH�YDULRXV�DVSHFWV�

RI�ELUG�EUHHGLQJ�FRQGLWLRQV�LQ�WKH�$UFWLF�LQ�������

(DFK�RI� WKH� ILJXUHV���DQG��� UHSUHVHQW�RYHUOD\�RI� WKH�PDS�

OD\HUV� UHIOHFWLQJ� WZR� GLIIHUHQW� NLQGV� RI� LQIRUPDWLRQ�� 7KH�

ILUVW�RQH�LV�WKH�GHYLDWLRQ�RI�PHDQ�-XQH�-XO\�WHPSHUDWXUH�LQ�

����� IURP� PHDQ� -XQH�-XO\� WHPSHUDWXUH� DYHUDJHG� IRU� WKH�

SHULRG� ����������� 7KLV� GHYLDWLRQ� LQGLFDWHV� ZKHWKHU� UH�

VSHFWLYH� 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�VXP�

PHU��WKH�WZR�NLQG�RI�LQIRUPDWLRQ�UHIOHFW�HVVHQWLDOO\�GLIIHU�

HQW�SKHQRPHQD� WKDW�VKRXOG�QRW�QHFHVVDULO\�DJUHH���IRU�H[�

DPSOH� VSULQJ� FRXOG� EH� HDUO\� DQG� FROG�� 7HPSHUDWXUH� GDWD�

ZHUH� REWDLQHG� IURP� WKH� 1DWLRQDO� &OLPDWLF� 'DWD� &HQWHU�

�86$�� KWWS���ZZZ�QFGF�QRDD�JRY�RO�FOLPDWH��

FOLPDWHUHVRXUFHV�KWPO���2QO\�VWDWLRQV�ZLWK����RU�PRUH�GDLO\�

UHFRUGV�IRU�D�PRQWK�ZHUH�XVHG�IRU�LQWHUSRODWLRQ��*ULG�PDS�

ZDV� FRQVWUXFWHG� XVLQJ� H[SRQHQWLDO� NULJLQJ� LQ�0DQLIROG��

6\VWHP������*,6�VRIWZDUH��ZLWK�WKH�IROORZLQJ�VHWWLQJV��FHOO�

VL]H����NP�DQG�LQWHUSRODWLRQ�UDGLXV�����NP��7KH�DUHD�FRY�

HUHG�E\�WKH�JULG�LQFOXGHV�WKH�WHUULWRU\�REWDLQHG�IURP�RYHU�

OD\�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\� UH�

VSRQGHQWV��,Q�VRPH�FDVHV�ZKHQ�UHVSRQGHQWV�GLG�QRW�H[SOLF�

LWO\� TXDOLILHG� EUHHGLQJ� VXFFHVV� RU� URGHQW� DEXQGDQFH�� EXW�

WKHVH�ZHUH�UDWKHU�REYLRXV�IURP�WKH�RWKHU�LQIRUPDWLRQ�VXS�

SOLHG��WKH�VLWH�ZDV�DVVLJQHG�WR�D�UHVSHFWLYH�FDWHJRU\�EDVHG�

RQ�WKH�MXGJHPHQW�RI�FRPSLOHUV��

%DVH� PDSV� ZHUH� GRZQORDGHG� IURP� *5,'�

$UHQGDO¶V�:(%�VLWH�

�KWWS���ZZZ�JULGD�QR�GE�JLV�SURG�KWPO��DUFWLF�KWP���SURMHF�

WLRQ���/DPEHUW�$]LPXWKDO�(TXDO�$UHD��
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)LJXUH����5RGHQW�DEXQGDQFH�LQ�WKH�$UFWLF�LQ������
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)LJXUH����%LUG�EUHHGLQJ�VXFFHVV�LQ�WKH�$UFWLF�LQ������


