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7KH� FRUHV� IURP� 6SUDJXH� 0DUVK� VKRZ�
YDULDWLRQ� LQ� WKH� FDUERQ�GHQVLW\� HYHQ�ZLWKLQ�
WKH� VDPH� PDUVK�� � 7KLV� FRPSOLFDWHV� WKH�
FDOFXODWLRQ�RI�FDUERQ�VWRFNV�EHFDXVH�XVLQJ�
WKH� UHJLRQDO� DYHUDJH� PD\� QRW� EH� DQ�
DFFXUDWH�UHSUHVHQWDWLRQ��

,Q�JHQHUDO��PHWKDQH�HPLVVLRQV�EHORZ�WKH�UHVWULFWLRQ�ZHUH�ORZHU�WKDQ�
WKH� HPLVVLRQV� DERYH� WKH� UHVWULFWLRQ�� 6DOLQLW\� KDV� EHHQ� XVHG� DV� D�
SUR[\�IRU�PHWKDQH�HPLVVLRQV��KRZHYHU�WKLV�GLG�QRW�DSSHDU�WR�EH�WUXH�
IRU�DOO�RI�WKH�ORFDWLRQV�ZH�WHVWHG�DW�6SUDJXH�0DUVK��
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$FNQRZOHGJHPHQWV
6SHFLDO� WKDQNV� WR� WKH� 0DLQH� &OLPDWH� 6FLHQFH� ,QIRUPDWLRQ� ([FKDQJH� IRU�
IXQGLQJ� D� VXPPHU� LQWHUQVKLS� GXULQJ� ZKLFK� WKHVH� GDWD� ZHUH� FROOHFWHG���
$GGLWLRQDO�IXQGLQJ�ZDV�SURYLGHG�WKURXJK�JUDQWV�WR�%��-RKQVRQ�IURP�0DLQH�6HD�
*UDQW� DQG� DQG� WKH� 0DLQH� &RPPXQLW\� )RXQGDWLRQ�� 7KLV� ZRUN� FRXOGQ
W� KDYH�
EHHQ� GRQH� ZLWKRXW� WKH� FDUHWDNHUV� DW� %DWHV�0RUVH� 0RXQWDLQ� &RQVHUYDWLRQ�
$UHD�DQG�6KRUWULGJH�&RDVWDO�&HQWHU�

)XWXUH�:RUN
0RUH�UHSHWLWLRQV�RI�WKH�JUHHQKRXVH�JDV�GDWD�QHHGV�WR�EH�FROOHFWHG�
WR�FRQıUP�WKH�REVHUYDWLRQV�ZH�KDYH�VR� IDU��$GGLWLRQDO�FRUHV� IURP�
6SUDJXH� DQG� RWKHU� PDUVKHV� ZLOO� KHOS� GHYHORS� D� PRUH� FRPSOH[�
XQGHUVWDQGLQJ�RI�KRZ�FDUERQ�GHQVLW\�FKDQJHV��6HGLPHQWDWLRQ�UDWHV�
ZLOO� EH� GHWHUPLQHG� IRU� FDUERQ� VHTXHVWUDWLRQ� UDWHV�� 8OWLPDWHO\� WKLV�
FDQ� EH� XVHG� WR� GHYHORS� D�PRUH� FRPSUHKHQVLYH� FDUERQ� VWRFN� IRU�
0DLQH�VDOW�PDUVKHV��

0DLQH�:RQŖW�:DLW
7KLV� ZRUN� ZLOO� LQFUHDVH� RXU� XQGHUVWDQGLQJ� RI� 0DLQHŖV� EOXH� FDUERQ�
VWRFNV�DQG�PHWKRGV�WR�LQFUHDVH�VDOW�PDUVK�SURGXFWLYLW\�DV�D�QDWXUDO�
FOLPDWH� VROXWLRQ� LQ� OLQH� ZLWK� RXU� FOLPDWH� DFWLRQ� SODQ�� 0DLQH� :RQŖW�
:DLW�� 6WUDWHJ\� (� RI� WKH� SODQ� LV� WR� ŗ���3URPRWH� 1DWXUDO� &OLPDWH�
6ROXWLRQV� DQG� ,QFUHDVH� &DUERQ� 6HTXHVWUDWLRQŘ� DQG� LW� VSHFLıFDOO\�
UHIHUHQFHV�EOXH�FDUERQ�DV�D�WRRO�WR�DLG�WKH�VWDWH�LQ�UHDFKLQJ�FDUERQ�
QHXWUDOLW\��%\�EHWWHU�XQGHUVWDQGLQJ�KRZ�PXFK�FDUERQ�LV�VHTXHVWHUHG�
LQ� 6DOW� 0DUVKHV� DQG� ZKDW� ZD\V� KLVWRULFDO� VWUXFWXUHV� DUH� KLQGHULQJ�
WKLV�SURFHVVHV�ZH�FDQ�EHWWHU�DFFRXQW�IRU�%OXH�&DUERQ�LQ�0DLQH�DQG�
GHYHORS�QHZ�PHWKRGV�RI�UHVWRUDWLRQ�

�DV�ĲX[HV�ZHUH�WDNHQ�DW�QLQH�FROODUV�EHORZ�WKH�FDXVHZD\��WLGDO�UHVWULFWLRQ��DQG�VHYHQ�FROODUV�DERYH�WKH�
FDXVHZD\��0DUVK�&RUHV�ZHUH�WDNHQ�RQ�WZR�WUDQVHFWV��RQH�LQ�D�VHFWLRQ�RI�VXEVLGHG�PDUVK�DQG�RQH�PRYLQJ�
IURP�WKH�PDUVK�LQWR�WKH�DGMDFHQW�IRUHVW��&RUHV�ZHUH�VXEVDPSOHG�LQ�WKH�%DWHV�(QYLURQPHQWDO�*HRFKHPLVWU\�
/DE�ZKHUH�/RVV�RQ�,JQLWLRQ��/2,��ZDV�FRQGXFWHG�DQG�WKH\�ZHUH�SURFHVVHG�WKURXJK�D�,VRWRSH�5DWLR�0DVV�
6SHFWURPHWHU
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0HWKDQH� VRLO� ĲX[� LV� ORZHVW� LQ� WKH� HDUO\�
PRUQLQJ� DQG� KLJKHVW� DW� QLJKW�� � :H�
6DPSOHG� PLG�GD\� VXJJHVWLQJ� WKDW� ZH�
GLG� QRW� JHW� SHDN� HPLVVLRQV� GDWD��0RUH�
ZRUN�LV�QHHGHG�WR�XQGHUVWDQG�WKH�QDWXUH�
RI�WKLV�YDULDWLRQ�
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&RODUXVVR��3���HW�DO����������7KH�%OXH�&DUERQ�5HVHUYRLUV�IURP�0DLQH�WR�/RQJ�,VODQG��1<��(3$�5HJLRQ���
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6DOW�PDUVKHV�DUH�IUDJLOH�HFRV\VWHPV�WKDW�KDYH�WKH�SRWHQWLDO�WR�PLWLJDWH�FOLPDWH�FKDQJH�
WKURXJK�FDUERQ�VHTXHVWUDWLRQ��7KHVH�PDUVKHV�DUH�DQ�LPSRUWDQW�WRRO�IRU�PHHWLQJ�FDUERQ�
WDUJHWV�DV�KLJKOLJKWHG�LQ�0DLQH�:RQŖW�:DLW��/LWWOH�LV�NQRZQ�DERXW�WKH�LPSDFW�RI�KLVWRULFDO�
IDUPLQJ� SUDFWLFHV� RU� RI� WLGDO� UHVWULFWLRQV� RQ� FDUERQ� VHTXHVWUDWLRQ� DQG� VWRFNV� LQ� VDOW�
PDUVKHV�� 7KLV� VWXG\� FRPELQHV� KLVWRULFDO� GDWD�� ıHOG� REVHUYDWLRQ�� DQG� JHRFKHPLFDO�
DQDO\VHV� RI� VHGLPHQW� FRUHV� WR� DVVHVV� WKH� YDULDELOLW\� LQ� FDUERQ� GHQVLW\� LQ� DUHDV� RI�
KLVWRULFDO� IDUPLQJ�� �$GGLWLRQDOO\��JUHHQKRXVH�JDV�ĲX[�GDWD�DUH�PHDVXUHG�DFURVV�D�WLGDO�
UHVWULFWLRQ�
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