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JHHVH�ZHUH�DJHG�DW����HVWXDULHV�LQ�%ULWDLQ��$YHUDJH�EURRG�VL]H�ZDV�����MXYHQLOHV�SHU�
SDLU� RYHUDOO�� 7KH� QXPEHU� RI� JHHVH� H[SHFWHG� WR� ZLQWHU� LQ� �������� LQ� %ULWDLQ� LV�
SUHGLFWHG� WR� EH� D� PLQLPXP� RI� F����222�� 7KH� UHSUHVHQWDWLYHQHVV� RI� WKH� DJH� UDWLR�
PHWKRGRORJ\�LV�GLVFXVVHG���
�
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%ULWDLQ�KDV� ORQJ�EHHQ�D�PDMRU�ZLQWHULQJ� DUHD� IRU� WKH�'DUN�EHOOLHG� UDFH�RI� WKH�%UHQW�
*RRVH�%UDQWD�E�EHPLFOD��2ZHQ�HW�DO��������DQG�WKHUHIRUH�KDV�D�VSHFLDO�UHVSRQVLELOLW\�
IRU�WKHVH�JHHVH�XQGHU�LQWHUQDWLRQDO�OHJLVODWLRQ��6WURXG�HW�D/�������DQG�DV�D�5HG�'DWD�
%RRN� 6SHFLHV� �%DWWHQ� HW� D/� ������� ,QIRUPDWLRQ� LV� JDWKHUHG� QRW� RQO\� DERXW� WKH�
DEXQGDQFH� DQG� GLVWULEXWLRQ� RI�%UHQW�ZLQWHULQJ� LQ�%ULWDLQ� �H�J��:DWHUV�	�&UDQVZLFN�
������&UDQVZLFN� ����D�� EXW� DOVR� DERXW� SRSXODWLRQ� SURFHVVHV� EDVHG� RQ� ULQJLQJ� GDWD�
�H�J��(EELQJH�HW�D/�������DQG�DJH�UDWLRV��H�J��(EELQJH�	�6W��-RVHSK�������&UDQVZLFN�
����E�� WKURXJK� ZKLFK� HVWLPDWLRQV� RI� WKH� DQQXDO� UHFUXLWPHQW� DQG� VXUYLYDO� FDQ� EH�
PDGH���
�
)RU� WKH�QLQWK�FRQVHFXWLYH�DXWXPQ�� WKH�EUHHGLQJ�SHUIRUPDQFH�RI�%UHQWV�ZDV�DVVHVVHG�
E\�H[SHULHQFHG�YROXQWDU\�REVHUYHUV��)LUVW�\HDU�� �MXYHQLOH��%UHQW�KDYH�ZKLWH�HGJHV�RQ�
WKH�ZLQJ� FRYHUWV�ZKLFK� LV� ODFNLQJ� LQ� ROGHU� ELUGV��:LWK� D� WHOHVFRSH� DQG� XQGHU� JRRG�
OLJKW� FRQGLWLRQV� DJHLQJ� LV� IHDVLEOH� IURP� ���P�� 6DPSOH� VL]HV� DUH� YDULDEOH� EHLQJ�
GHWHUPLQHG� E\� IORFN� VL]H� DQG� ILHOG� VLWXDWLRQV�� 7R� GHWHUPLQH� EURRG� VL]H�� GLVWLQFW�
JURXSV�� FRPSRVHG� RI� WZR� RU� VRPHWLPHV� RQH� DGXOW� SOXV� RQH� RU� PRUH� MXYHQLOHV��
UHFRJQLVHG��IRU�H[DPSOH��E\�VSDWLDO�VHSDUDWLRQ�IURP�RWKHU�ELUGV�RU�D�FRPPRQ�DFWLYLW\�
VXFK�DV�ZDONLQJ�RU�VZLPPLQJ�WRJHWKHU�KDYH�EHHQ�UHJDUGHG�DV�D�IDPLO\��&RXQWV�ZHUH�
PDGH� EHWZHHQ� ��� 6HSWHPEHU� DQG� ��� 'HFHPEHU�� 2EVHUYHUV� ZHUH� DVNHG� WR� QRWH� WKH�
ORFDWLRQ��GDWH�� WLPH��DQG�KDELWDW� IRU�DOO�REVHUYDWLRQV�DQG� WKH�VL]HV�RI� IORFNV��QXPEHU�
DJHG��WRWDO�QXPEHU�RI�MXYHQLOHV�DQG�EURRG�VL]HV���
�
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7KH�DJHG�VDPSOHV�DUH�VXPPDULVHG�RYHUOHDI�RQ�D�VLWH�E\�VLWH�EDVLV��7DEOH�����2I�����
FRXQWV�PDGH�� VHYHQ�ZHUH�PDGH� LQ�6HSWHPEHU�� WKH�PDMRULW\� ������EHLQJ� UHFRUGHG� LQ�
2FWREHU��ZLWK�D�IXUWKHU�����LQ�1RYHPEHU�DQG�RQH�FRXQW�PDGH�LQ�'HFHPEHU���
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,QFOXGLQJ�PXOWLSOH� REVHUYDWLRQV� �H�J�� GRXEOH� FRXQWV�� D� WRWDO� RI� �������� JHHVH�ZHUH�
FRXQWHG�DQG��RI�WKHVH���������ZHUH�DJHG��7KHVH�FRQWDLQHG��������\RXQJ��D�SURSRUWLRQ�
RI� ������� *HHVH� ZHUH� DJHG� RQ� ���� RFFDVLRQV� DW� ��� FRDVWDO� ORFDOLWLHV� ZLWKLQ� ���
HVWXDULQH�VLWHV�IURP�+XPEHUVLGH�WR�'RUVHW��)LJXUH������
��
7DEOH� ��� 1XPEHUV� RI� 'DUN�EHOOLHG� %UHQW� *HHVH� FRXQWHG� DQG� DJHG� DW� ��� %ULWLVK�
HVWXDULHV�LQ�DXWXPQ�������7KH�GLVWULEXWLRQ�RI�IORFNV�DFURVV�KDELWDWV�LV�DOVR�VKRZQ���
�
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*HHVH�ZHUH�UHFRUGHG�LQ�RQH�RI�ILYH�KDELWDW�W\SHV���HLWKHU�ZDWHU�VHD��LQWHU��WLGDO�PXG��
PDUVK��JUDVV�ILHOGV�RU�FHUHDO� ILHOGV��6DPSOH�VL]HV�DQG�ORFDWLRQV�YDULHG�DQG�WKHUH�ZDV�
UHJLRQDO� YDULDWLRQ�� +RZHYHU�� RYHU� ���� ZHUH� IRXQG� RQ� WKH� ILUVW� WKUHH� FDWHJRULHV�
�UHSUHVHQWLQJ� WLGDO� HVWXDU\� DUHD�� QRWH� WKDW� ZDWHU� DQG� PXG� RIWHQ� UHSUHVHQW� WKH� VDPH�
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ORFDWLRQ� EXW� DUH� WLGH� GHSHQGDQW��� 7KH� RQO\� DUHDV� ZKHUH� JHHVH� ZHUH� IRXQG� LQ� DQ\�
QXPEHU�RQ�FHUHDOV�ZHUH�WKH�%ODFNZDWHU�DQG�1�:�6ROHQW���
�
7KH�GLVWULEXWLRQ�DFURVV�KDELWDW�W\SHV�IRU������ZDV�PDUNHGO\�GLIIHUHQW�WR�WKDW�UHFRUGHG�
LQ������ZKHQ�WKHUH�ZHUH�QR�\RXQJ�SUHVHQW��,Q������DQG������DSSUR[LPDWHO\�WKH�VDPH�
SURSRUWLRQ� ZDV� IRXQG� RQ� HVWXDULQH� ZDWHU� DQG� PXG� FRPELQHG� �F����� WRWDO� LQ� ERWK�
\HDUV���\HW�WKH�SURSRUWLRQ�XVLQJ�VDOWPDUVK�LQ������ZDV�JUHDWHU�DW������FRPSDUHG�ZLWK�
RQO\�����LQ��������)HZHU�ELUGV������ZHUH�UHFRUGHG�RQ�JUDVV�LQ������WKDQ�LQ����������
����$�EHWWHU�FRPSDULVRQ�RI�KDELWDW�FKRLFH�PLJKW�EH� WR� ORRN�DW������DQG������ZKHQ�
WKHUH� ZDV� ����� DQG� ����� \RXQJ� LQ� IORFNV�� 7KH� SURSRUWLRQV� RQ� HDFK� KDELWDW� ZHUH�
EURDGO\�VLPLODU�WR�������7DEOH����DOWKRXJK�FDUH�PXVW�EH�XVHG�ZKHQ�LQWHUSUHWLQJ�WKHVH�
GDWD� VLQFH� WKH� VDPH� DUHDV�PD\�QRW�EH� FKHFNHG�HDFK�\HDU��$�QRWDEOH� LQFUHDVH� LQ� WKH�
SURSRUWLRQ�RI�ELUGV�XVLQJ�JUDVV�ILHOGV�LV��KRZHYHU��DSSDUHQW���
�
7DEOH� ��� &RPSDULVRQ� RI� WKH� SURSRUWLRQ� RI� %UHQW� *HHVH� RQ� GLIIHUHQW� KDELWDWV� DW� D�
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$Q�DVVHVVPHQW�RI�WKH�PHWKRGRORJ\�LQYROYHG�LQ�FROOHFWLQJ�DQG�DQDO\]LQJ�%UHQW�*RRVH�
DJH�UDWLRV�LQ�%ULWDLQ�LV�RYHUGXH��$V�D�SUHFXUVRU�WR�D�IRUPDO�UHSRUW�RQ�WKH�ZD\�LQ�ZKLFK�
GDWD�LV�FROOHFWHG�DQG�VXPPDULVHG�ZH�KDYH�WDNHQ�D�EULHI�ORRN�DW�WKH�FRPSOHWH�GDWD�VHW�
IRU������WR�DVVHVV�WKH�UROH�RI�PXOWLSOH�FRXQWLQJ�DQG�WKH�QXPEHU�RI�JHHVH�XVLQJ�D�VLWH�
LQ�WKH�UHVXOWDQW�HVWLPDWLRQV�RI�DJH�UDWLRV���
�
&RXQWHUV� ZHUH� HQFRXUDJHG� WR� FKHFN� IORFNV� ZKHQHYHU� SRVVLEOH� DQG� IRU� VLWHV� ZLWK�
PXOWLSOH� UHFRUGV� QR� DOORZDQFH� KDV� EHHQ� PDGH� IRU� SRVVLEOH� UHSHDW� FRXQWLQJ� RI�
LQGLYLGXDOV�� 7KH� JUHDWHVW� QXPEHU� RI� FRXQWV� IURP� RQH� ORFDOLW\� ZDV� ��� DW� /DQJVWRQH�
+DUERXU� DQG� IURP� RQH� HVWXDULQH� VLWH� EHLQJ� ��� DW� &KLFKHVWHU� +DUERXU�� 7KXV�� VRPH�
UHSHDW� FRXQWLQJ�RI� WKH� VDPH�JHHVH� LV�SUREDEO\� LQHYLWDEOH��6RPH�HYLGHQFH� IRU� WKLV� LV�
DYDLODEOH�� IRU� H[DPSOH�� RQH� SDLU� RI� JHHVH�ZLWK� QLQH� JRVOLQJV�ZDV� UHFRUGHG� WZLFH� LQ�
&KLFKHVWHU�+DUERXU�RQ�GDWHV�D�PRQWK�DSDUW��,Q�DGGLWLRQ��DV�ZH�KDYH�QRWHG�DERYH��WKH�
IUHTXHQF\�RI�WKH�SURSRUWLRQ�RI�\RXQJ�UHFRUGHG�YDULHV�FRQVLGHUDEO\��ZLWK��LQ�������QR�
SURQRXQFHG�SHDN�RFFXUULQJ�DURXQG�������WKH�RYHUDOO�SURSRUWLRQ�RI�\RXQJ��VHH�)LJXUH�
����6R�KRZ�UHSUHVHQWDWLYH�RI�WKH�SURSRUWLRQ�RI�\RXQJ�LQ�WKH�SRSXODWLRQ�DUH�RXU�FRXQWV"��
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7DEOH� ��� (VWLPDWLRQV� RI� SHUFHQWDJH� \RXQJ� EDVHG� RQ� VLQJOH� FRXQWV� IURP� VLWHV� DQG�
LQFOXGLQJ�WKH�QXPEHU�RI�%UHQW�*HHVH�UHJXODUO\�ZLQWHULQJ�DW�WKRVH�VLWHV���
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7KHUH�DUH�VHYHUDO�IDFWRUV�WR�EH�FRQVLGHUHG�ZKHQ�DVVHVVLQJ�WKH�SURSRUWLRQ�RI�\RXQJ�LQ�
IORFNV�RI�'DUN�EHOOLHG�%UHQW�*HHVH��H�J��/DPEHFN��������1RQ�EUHHGLQJ�JHHVH�WHQG�WR�
DUULYH� HDUOLHU� LQ�%ULWDLQ� WKDQ� VXFFHVVIXO� SDLUV�ZLWK� \RXQJ�� 7KH� SURSRUWLRQ� RI� \RXQJ�
PD\� YDU\� DFFRUGLQJ� WR� JHRJUDSKLFDO� ZLQWHULQJ� DUHD�� %UHQWV� VKRZ� D� KLJK� GHJUHH� RI�
ZLQWHU�VLWH�ILGHOLW\�DQG�LI�IDLOXUH�WR�EUHHG�RFFXUV�RYHU�D�SDUW�RI�WKH�EUHHGLQJ�UDQJH�WKLV�
PD\� EH� UHIOHFWHG� LQ� WKH� QXPEHU� RI� \RXQJ� SUHVHQW� DW� D� SDUWLFXODU� ZLQWHULQJ� VLWH��
-XYHQLOHV�WHQG�WR�EH�RYHU�UHSUHVHQWHG�LQ�WKH�IURQW�DQG�DGXOWV�LQ�WKH�FHQWUH�RI�JUD]LQJ�
IORFNV��$V� D� FRQVHTXHQFH� RI� WKH� IORFN
V� VWUXFWXUH� WKH� FRPSRVLWLRQ� RI� WHPSRUDU\� VXE�



IORFNV�FDQ�GLIIHU�JUHDWO\��,Q�DGGLWLRQ��GLIIHUHQFHV�LQ�DJH�UDWLRV�DUH�RIWHQ�IRXQG�EHWZHHQ�
GLIIHUHQW�KDELWDWV���
�
,QFOXGLQJ�UHSHDW�FRXQWV�PD\�KDYH�D�SURQRXQFHG�LPSDFW�RQ�HVWLPDWHV�RI�WKH�SURSRUWLRQ�
RI� \RXQJ� LQ� VDPSOH� IORFNV�� ,W� LV� SRVVLEOH� WR� LPDJLQH� D� IORFN� RI� JHHVH� FRXQWHG� RQO\�
RQFH��RI�WKHVH�������ZHUH�DJHG�DQG�����ZHUH�IRXQG�WR�EH�MXYHQLOHV��������$�VHFRQG�
IORFN�RI�JHHVH��DW�DQRWKHU�VLWH��ZDV�FKHFNHG����WLPHV��RI� WKHVH�������ZHUH�DJHG�DQG�
�DSSUR[LPDWHO\�� ����ZHUH� IRXQG� WR� EH� \RXQJ� ������� DVVXPLQJ� WKDW� WKH� VDPH� JHHVH�
ZHUH� EHLQJ� FKHFNHG�� %\� XVLQJ� D� VLQJOH� FRXQW� IURP� HDFK� VLWH� RQO\�� WKH� DYHUDJH�
SURSRUWLRQ� RI� \RXQJ� LV� �������� ������������������ JLYLQJ� ���� \RXQJ�� +RZHYHU��
LQFOXGH�WKH�UHSHDW�FRXQWV�IURP�WKH�VHFRQG�VLWH�DQG�WKH�FDOFXODWLRQ�EHFRPHV������������
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�
7KH� VRXUFHV�RI� HUURU� LQ� VDPSOLQJ� UHYHDOHG�DERYH�ZLOO�QR�GRXEW� DIIHFW� WKH�DJH� UDWLRV�
REWDLQHG��9DULDELOLW\�LQ�IORFN�VWUXFWXUH�FDQ�EH�VXIILFLHQWO\�FRXQWHUDFWHG�E\�WDNLQJ�ODUJH�
VDPSOHV� IURP� WKH� ZKROH� RI� D� IORFN�� 7KH� RWKHU� WKUHH� VRXUFHV� �VHDVRQ�� KDELWDW� DQG�
JHRJUDSKLF� ORFDWLRQ�� PD\� HDVLO\� FDXVH� V\VWHPDWLF� ELDVHV�� $� UHOLDEOH� SRSXODWLRQ�
DYHUDJH� LV� WKHUHIRUH� SUREDEO\� DGHTXDWHO\� PDGH� WKURXJK� VXPPLQJ� DOO� ORFDO� FRXQWV��
'XSOLFDWH�SRSXODWLRQ�DSSUDLVDOV�IRU�%UHQW�KDYH�EHHQ�VWXGLHG�DQG�GLIIHUHG�E\�OHVV�WKDQ�
�����6W��-RVHSK���������
�
,Q�DQ�DWWHPSW�WR�FKHFN�WKH�YDOLGLW\�RI�XVLQJ�UHSHDW�FRXQWV�7DEOH���VKRZV�WKH�DYHUDJH�
SURSRUWLRQ�RI�\RXQJ�DW� WKH����HVWXDULQH� VLWHV�DOUHDG\�FDOFXODWHG� �IURP�7DEOH�����:H�
LQFOXGH�WKH�VLQJOH�PD[LPXP�VDPSOH�DJHG��L�H��H[FOXGLQJ�DOO�UHSHDW�FRXQWV�IURP�D�VLWH��
DQG�FDOFXODWH� WKH�SHUFHQWDJH�\RXQJ�RI� WKDW� VLQJOH�FRXQW�DORQH��7KH�PHDQ�SURSRUWLRQ�
���������LV�VLPLODU�WR�WKH�SURSRUWLRQ�FDOFXODWHG�ZKHQ�LQFOXGLQJ�PXOWLSOH�FRXQWV��:H�
WKHQ� FDOFXODWHG� WKH� QXPEHU� RI� \RXQJ� H[SHFWHG� DW� D� VLWH� E\� LQFOXGLQJ� WKH� DYHUDJH�
ZLQWHU� FRXQW� IURP� WKDW� DUHD� �EDVHG� RQ� D� ILYH�\HDU�PHDQ� IURP�:DWHUV�	�&UDQVZLFN�
������� 7KXV� ZH� HVWLPDWHG� WKH� SURSRUWLRQ� RI� \RXQJ� RYHUDOO� ���������� DOORZLQJ� IRU�
VDPSOLQJ�DW�VLWHV�WKDW�KROG�GLIIHUHQW�QXPEHUV�RI�JHHVH���
�
%UHQW�*HHVH�DUH�XQXVXDO�LQ�WKDW�LQ�VRPH�\HDUV�YLUWXDOO\�WKH�ZKROH�SRSXODWLRQ�IDLOV�WR�
EUHHG�7KH�WKUHH�YDOXHV�IURP�7DEOH���PD\�EH�ODUJHO\�FRLQFLGHQWDO��WKH\�DUH�QRW�DXWR�
FRUUHODWHG��\HW�KDG�WKH\�EHHQ�VXEVWDQWLDOO\�GLIIHUHQW��H�J��D�FDOFXODWHG�YDOXH�RI�����RU�
�����RQH�PD\�KDYH�TXHVWLRQHG�WKH�FKRVHQ�VDPSOLQJ�PHWKRGV��:H�WKHUHIRUH�VXJJHVW�
WKDW�WKH�VDPSOLQJ�SURFHGXUH�XVHG�DW�WKH�PRPHQW�LV�DGHTXDWH�LQ�HVWLPDWLQJ�DJH�UDWLRV�
ZLWK� UHDVRQDEOH� FRQILGHQFH��5HSHDW� FRXQWV� IURP�D� VLQJOH� VLWH� VKRXOG�EH� HQFRXUDJHG�
�ZKHWKHU�WKH\�DUH�LQFOXGHG�LQ�WKH�DQDO\VHV�RU�QRW��VLQFH�WKHVH�DGG�WR�RXU�XQGHUVWDQGLQJ�
RI� WKH� ZD\� LQ� ZKLFK� WKH� SURSRUWLRQ� RI� \RXQJ� FKDQJHV� GXULQJ� WKH� ZLQWHU�� $� IXOOHU�
LQYHVWLJDWLRQ� LQWR� WKH�PHWKRGRORJ\� RI� DJH� FRXQWV� IRU� DOO� JHHVH�� DQG�%UHQW�*HHVH� LQ�
SDUWLFXODU��LV�UHTXLUHG�DQG�ZLOO�EH�UHSRUWHG�RQ�LQ�WKH�IXWXUH���
�
',6&866,21��
�
7KH� SURSRUWLRQ� RI� \RXQJ� SUHVHQW� LQ�%ULWDLQ� LQ� ����� LV� VKRZQ� LQ� FRPSDULVRQ� WR� WKH�
SURSRUWLRQ�UHFRUGHG�LQ�HDFK�\HDU�VLQFH������LQ�)LJXUH����7KH�EUHHGLQJ�
IDLOXUH
�\HDUV�
RFFXUULQJ�LQ������������������������DQG��������
�
$V� LQ� WKH� ODVW� VXFFHVVIXO� VHDVRQ� ������� WKHUH� ZDV� UHJLRQDO� YDULDWLRQ�� ,Q� ������ WKLV�
UDQJHG� IURP� ������ \RXQJ� UHFRUGHG� RQ� WKH� %HDXOLHX� WR� ������ DW� +DPIRUG� :DWHU�



DOWKRXJK� LW� LV�ZRUWK� QRWLQJ� WKH� UHODWLYHO\� VPDOO� VDPSOH� VL]HV� RI� JHHVH� DJHG� DW� WKHVH�
VLWHV���
�
7KH�RYHUDOO�SURSRUWLRQ�RI�\RXQJ�SUHVHQW�LQ�IORFNV�LQFUHDVHG�EHWZHHQ�2FWREHU��������
\RXQJ�� DQG�1RYHPEHU� �������� DV�ZRXOG� EH� H[SHFWHG� �� QRQ�EUHHGLQJ� JHHVH� WHQG� WR�
DUULYH� LQ�%ULWDLQ�D� OLWWOH�DKHDG�RI� WKH�VXFFHVVIXO�EUHHGHUV�DQG� WKHLU�\RXQJ��+RZHYHU��
WKH�DYHUDJH�EURRG�VL]H��������LQ�2FWREHU��Q� ������DQG������LQ�1RYHPEHU��Q� ������
GLG�QRW�GLIIHU�VLJQLILFDQWO\�EHWZHHQ�WKH�WZR�PRQWKV��)W����� ��������QV���0RVW�RI�WKH�
SDLUV� UHFRUGHG� ZLWK� \RXQJ� KDG� HLWKHU� WKUHH� ��������� WZR� �������� RU� RQH� ��������
\RXQJ�ZLWK� WKHP�� 6RPH� ODUJH� EURRGV�ZHUH� UHFRUGHG� WRR� �� ��� SDLUV�ZLWK� VL[� \RXQJ��
IRXU�SDLUV�ZLWK�VHYHQ�\RXQJ��RQH�SDLU�ZLWK�HLJKW�\RXQJ�DQG�WZR�SDLUV�ZLWK�QLQH�\RXQJ���
�
��

�)LJXUH� ��� 7KH� GLVWULEXWLRQ� RI� ��� FRDVWDO� ORFDOLWLHV�ZKHUH�%UHQW�*HHVH�ZHUH� DJHG� LQ�
������7KH����HVWXDULQH�VLWHV�UHIHUUHG�WR�LQ�WKH�WH[W�DUH�DOVR�VKRZQ���
��
7KHUH�ZDV�YDULDWLRQ�LQ�WKH�IUHTXHQF\�RI�WKH�SURSRUWLRQ�RI�\RXQJ�UHFRUGHG��)LJXUH������
WKXV�����RI�WKH�DJH�FRXQWV�UHYHDOHG�OHVV�WKDQ�����\RXQJ�SUHVHQW�DQG�\HW�����RI�WKH�
DJH�FRXQWV�VKRZHG�JUHDWHU�WKDQ�����\RXQJ��1RWH��KRZHYHU��WKDW�WKHVH�YDOXHV�LJQRUH�
WKH� QXPEHU� RI� JHHVH� DJHG� ZLWKLQ� HDFK� VDPSOH�� +RZ� UHSUHVHQWDWLYH� WKHVH� DUH� LV�
GLVFXVVHG�LQ�D�ODWHU�VHFWLRQ���
�
�
�
�
�



��
)LJXUH� ��� 7KH� IUHTXHQF\� RI� WKH� SURSRUWLRQ� RI� \RXQJ� UHFRUGHG� LQ� %UHQW� *RRVH� DJH�
FRXQWV��
��
� �
7KH� SRRU� EUHHGLQJ� VXFFHVV� LQ� ����� ZDV� UHFRUGHG� IRU� PRVW� RWKHU� KLJK� ODWLWXGH� DQG�
$UFWLF�EUHHGLQJ�JHHVH�WKDW�ZLQWHUHG�LQ�%ULWDLQ�LQ����������*UHHQODQG�%DUQDFOH�*HHVH�
������ 6YDOEDUG� %DUQDFOH� *HHVH� ������ *UHHQODQG� :KLWH�IURQWHG� *HHVH� ����� DQG�
(XURSHDQ� :KLWH�IURQWHG� *HHVH� ����� DOO� DSSHDU� WR� KDYH� KDG� D� SRRU� EUHHGLQJ� \HDU�
�0LWFKHOO� 	� &UDQVZLFN� ������� (DUO\� LQGLFDWLRQV� IURP� DXWXPQ� DJH� FRXQWV� RI� RWKHU�
JRRVH� VSHFLHV� LQGLFDWH� WKDW� �����ZDV� D�PRUH�� SURGXFWLYH� \HDU� IRU� RWKHU� VSHFLHV� WRR�
�H�J��3LQN�IRRWHG�*HHVH�����\RXQJ����
�
7KH� ZRUOG� SRSXODWLRQ� RI� 'DUN�EHOOLHG� %UHQW� *HHVH� QXPEHUHG� �������� LQ� ��������
�5RVH� 	� 7D\ORU� ������� DQG� WKH� PD[LPXP� %ULWLVK� FRXQW� IURP�
WKH� :HWODQG� %LUG� 6XUYH\� �:DWHUV� 	� &UDQVZLFN� ������ ZDV� �������� $VVXPLQJ� DQ�
DYHUDJH�RI�����DQQXDO�PRUWDOLW\��6XPPHUV�	�8QGHUKLOO��������DQG�����SURGXFWLYLW\�
LQ� ����� UHYHDOHG� E\� WKLV� VWXG\�� WKH� �������� ZRUOG� ILJXUH� VKRXOG� UHPDLQ� VWDEOH� DW�
F���������� ,Q� UHFHQW�\HDUV��������RI� WKHVH�KDYH�EHHQ�SUHVHQW� LQ�%ULWLVK�HVWXDULHV�DW�
SHDN� �6DOPRQ�	�)R[� ������ DQG� WKXV� WKH�PLG�ZLQWHU� �������� FRXQW� LQ�%ULWDLQ�PD\�
ZHOO�VHH�D�PLQLPXP�RI�F��������XVLQJ�%ULWLVK�HVWXDULHV���
�
�
�
�
�
�
�



�)LJXUH����7KH�SURSRUWLRQ�RI�\RXQJ�%UHQW�*HHVH�UHFRUGHG�LQ�%ULWDLQ�LQ�������������
�
,QIRUPDWLRQ� IURP� WKH� FRQWLQHQW� FRQILUPV� RXU� ILQGLQJV�� $Q� HVWLPDWH� RI� EUHHGLQJ�
VXFFHVV�IURP�7KH�1HWKHUODQGV�LQGLFDWHG�������\RXQJ�LQ�2FWREHU��%��(EELQJH�LQ�OLWW����
8QIRUWXQDWHO\� FRPSDUDWLYH� GDWD� IURP�'HQPDUN� LV� QR� ORQJHU� FROOHFWHG� �$�'�� )R[� LQ�
OLWW��ODUJHO\�GXH�WR�VDPSOLQJ�ELDVHV�DVVRFLDWHG�ZLWK�WKH�WLPLQJ�RI�WKH�SDVVDJH���
�
2I�LQWHUHVW��DUH�WKH�ILQGLQJV�RI�$QGUHZ�6W�-RVHSK�DQG�'U�%DUZROW�(EELQJH�ZKR�YLVLWHG�
WKH� LVODQGV� QRUWK� RI� WKH� 7DLP\U� SHQLQVXOD� RII� WKH� 6LEHULDQ� FRDVW�� 6XUYH\V� RI� FOXWFK�
VL]HV�UHYHDOHG�D�PHDQ�EURRG�VL]H�RI� OHVV� WKDQ�WKUHH�RQ�WKH�VRXWKHUQ�JURXS�RI�LVODQGV�
QHDU� WKH�PDLQODQG�ZKLOVW� WKRVH�VRPH����NP�IXUWKHU�QRUWK�KDG�D�PHDQ�FOXWFK�VL]H�RI�
�����$W�QHLWKHU�VLWH�ZHUH�WKHUH�VLJQLILFDQW�QXPEHUV�RI� OHPPLQJV�RU�$UFWLF�)R[HV�DQG�
EDVHG�RQ�WKHVH�GDWD�0U��6W�-RVHSK�SUHGLFWHG�D�JRRG�EUHHGLQJ�VHDVRQ�DVVXPLQJ�DYHUDJH�
JRVOLQJ�VXUYLYDO���
�
$&.12:/('*(0(176��
�
7KHVH� REVHUYDWLRQV� ZHUH� RUJDQLVHG� DV� SDUW� RI� WKH� ORQJ�WHUP� JRRVH� PRQLWRULQJ�
SURJUDPPH� LQ� WKH� 8�.�� ZKLFK� UHFHLYHV� ILQDQFLDO� VXSSRUW� IURP� WKH� -RLQW� 1DWXUH�
&RQVHUYDWLRQ� &RPPLWWHH� DQG� WKH� 'HSDUWPHQW� RI� WKH� (QYLURQPHQW� IRU� 1RUWKHUQ�
,UHODQG��7KHLU�FRQWLQXHG�VXSSRUW�LV�PXFK�DSSUHFLDWHG��:H�DUH�JUDWHIXO�WR�8WH�=LOOLFK�
IRU� LQSXWWLQJ� DQG�FKHFNLQJ�GDWD� DQG� WR�3HWHU�&UDQVZLFN��'HLUGUH�&UDGGRFN�DQG� -HII�
.LUE\� IRU� FRPPHQWV� DQG� GLVFXVVLRQ�� $QGUHZ� 6W�� -RVHSK� NLQGO\� GLVFXVVHG� RQ�JRLQJ�
UHVHDUFK� FDUULHG� RXW� RQ� WKH� EUHHGLQJ� JURXQGV� DQG� ZLQWHULQJ� TXDUWHUV� LQ� 7KH�
1HWKHUODQGV���
�
:H�DUH�H[WUHPHO\�JUDWHIXO� WR� WKH� IROORZLQJ�RUQLWKRORJLVWV�ZKR�XQGHUWRRN� WKH�FRXQWV�
�ZLWK� DSRORJLHV� IRU� DQ\� PLVVSHOOLQJV� RU� RPLVVLRQV��� 0� $FNHUPDQ�� -� &DGEXU\�� 5�
&DOGRZ��3�&DWOHWW��5$�&KDSPDQ��$�&ODUN��*�&RFNEXUQ��&%�&ROOLQV�� -�'DYLV��$�GH�
3RWLHU��,�'HQQLV��%-�)HOORZV��'�*HRUJH��%�+DQFRFN��,�+DZNLQV��-�.LWVRQ��5�/HDYHWW��
(� 0DFNULOO�� %� 0DUWLQ�� *� 0DUWLQ�� -� 0DVNUH\�� 1� 0DVRQ�� -� 1RYRURO�� '� 2
+DUD�� -�
2VERUQH�� $� 3ROOH\�� %:� 5HQ\DUG�� 6� 5RZODQG�� &� 6PLWK�� .� 7DOERW�� -0� 7XEEV�� &5�
7XEEV��(�8UTXKDUW��-�:DONHU��+�:HEE��-�:HEE��5�:LONLQVRQ��DQG�(-�:LVHPDQ���
��



5()(5(1&(6��

%DWWHQ�� /$��%LEE\��&-���&OHPHQW�� 3��� (OOLRW��*'��	�3RUWHU��5�)�� �������5HG�'DWD�%LUGV� LQ�%ULWDLQ��
3R\VHU��/RQGRQ��

&UDQVZLFN�� 3�$�� �����D��1XPEHUV� RI�'DUN�EHOOLHG�%UHQW�*HHVH� LQ�%ULWDLQ�� -DQ�)HE� ������5HSRUW� WR�
-1&H��ZZU����SS���
&UDQVZLFN�� 3$� �����E�$Q� DVVHVVPHQW� RI� EUHHGLQJ� VXFFHVV� LQ� WKH�'DUN�%HOOLHG�%UHQW�*RRVH�%UDQWD�
E�EHPLFOD��5HSRUW�WR�-1&H��ZZU����SS���
(EELQJH�� %DUZROW� 6�� ������� $� PXOWLIDFWRULDO� H[SODQDWLRQ� IRU� YDULDWLRQ� LQ� EUHHGLQJ� SHUIRUPDQFH� RI�
%UHQW�*HHVH�%UDQWD�EHPLFOD��,ELV���������������

(EELQJH��%DUZROW�6��	�6W-RVHSK��$QGUHZ�.0���������7KH�%UHQW�*RRVH�FRORXU�ULQJLQJ�VFKHPH��SS����
����� ,Q��(EELQJH��%DUZROW�� 6��3RSXODWLRQ�/LPLWDWLRQ� LQ�$UFWLF�%UHHGLQJ�*HHVH��3XEOLVKHG�'RFWRUDWH�
7KHVLV��8QLYHUVLW\�RI�*URQLJHQ��7KH�1HWKHUODQGV��
/DPEHFN��5�+�'���������7KH�DSSOLFDELOLW\�RI�DJH�UDWLR�DQG�EURRG�VL]H�FRXQWV� LQ�SRSXODWLRQ�G\QDPLF�
VWXGLHV�RI�WKH�%UHQW�*RRVH�%UDQWD�E�EHPLFOD��$UGHD�����������������
0LWFKHOO��&DUO�	�&UDQVZLFN��3�$��������7KH������QDWLRQDO�FHQVXV�RI�3LQN�IRRWHG�DQG�*UH\ODJ�*HHVH�
LQ�%ULWDLQ��5HSRUW�WR�-1&F��ZZU��6OLPEULGJH�����SS���
2ZHQ��0��� $WNLQVRQ�:LOOHV�� *�/��	� 6DOPRQ�� '�*�� �������:8GIRZO� LQ�*UHDW� %ULWDLQ�� �QG� (GLWLRQ��
8QLYHUVLW\�3UHVV��&DPEULGJH���
5RVH��3��	�7D\ORU��9���������:HVWHUQ�3DOHDUFWLF�DQG�VRXWK�ZHVW�$VLD�ZDWHUIRZO�FHQVXV�������,:5%��
6OLPEULGJH��8�.�����SS���
6W�� -RVHSK��$.0�� �������5HYLHZ�RI� WKH� VWDWXV� RI�%UDQWD� EHPLFOD� EHPLFOD�� ,Q�'$6FRWW�	�0�6PDUW�
�HGV���� 3URF�� �QG� 7HFKQ�� 0HHW�� RQ� :HVWHUQ� 3DOHDUFWLF� 0LJU�� %LUG� 0DQDJHPHQW�� ������� ,:5%��
6OLPEULGJH���
6DOPRQ��'�*��	�)R[��$'���������'DUN�%HOOLHG�%UHQW�*RRVH�%UDQWD�E�EHPLFOD� LQ�%ULWDLQ������������
$UGHD�������������

6WURXG�� '$�� 0XGJH�� *�3�� 	� 3LHQNRZVNL�� 0�:�� ������� 3URWHFWLQJ� LQWHUQDWLRQDOO\� LPSRUWDQW� ELUGV�
VLWHV��D�UHYLHZ�RI�WKH�((&�6SHFLDO�3URWHFWLRQ�$UHD�QHWZRUN�LQ�*UHDW�%ULWDLQ��1&H��3HWHUERURXJK���
6XPPHUV��5�:��	�8QGHUKLOO��/�*���������7KH�JURZWK�RI�WKH�SRSXODWLRQ�RI�'DUN�%HOOLHG�%UHQW�*RRVH�
%UDQWD�E�EHPLFOD�EHWZHHQ������DQG�������-�$SSO�(FRO���������������
:DWHUV�� 5�-�� 	� &UDQVZLFN�� 3�$� ������� 7KH� :HWODQG� %LUG� 68O9H\� ��������� :LOGIRZO� 	� :DGHU�
&RXQWV��%72�::7�563%�-1&&��6OLPEULGJH���
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