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HPDLO��LPPDQXHO�VDUDJLK#EPNJ�JR�LG

$EVWUDFW��7KH� ORFDWLRQ RI�(DVWHUQ�&RDVW� RI�1RUWK� 6XPDWHUD GLUHFWO\�DGMDFHQW� WR� WKH�0DODFFD�
6WUDLW� LQGLFDWHV� WKDW� WKHUH� LV� WKH� ODQG�VHD EUHH]H� FLUFXODWLRQ� RFFXUUHG�� 7KH� ODQG�VHD EUHH]H�
FLUFXODWLRQ�DIIHFWV�WKH�DWPRVSKHULF�G\QDPLFV��7KLV�VWXG\�DLPV�WR�VLPXODWH�WKH� ODQG�VHD EUHH]H�
FLUFXODWLRQ� DQG� WKHQ� DQDO\]H� KRZ� LW� DIIHFWV� WKH� GLXUQDO� F\FOH� RI� FRQYHFWLYH� DFWLYLW\�� 7KH�
FRQYHFWLYH�DFWLYLW\�ZDV� LGHQWLILHG�XVLQJ� WKH�FRQYHFWLYH� LQGH[��PRLVWXUH� WUDQVSRUW��DQG�UDLQIDOO�
GLVWULEXWLRQ��(&0:)�GDWD�SURFHVVHG�WR�GHWHUPLQH�WKH�ODQG�VHD EUHH]H�GD\�EDVHG�RQ�6L[�)LOWHULQJ�
0HWKRG�DQG�WKHQ�VLPXODWH�LW��7KH�+LPDZDUL���VDWHOOLWH�GDWD�XVHG�WR�FDOFXODWH�WKH�FRQYHFWLYH�LQGH[�
WR� VKRZ� WKH� VSDWLDO� GLVWULEXWLRQ� RI� FRQYHFWLYH� DUHD�� 7KH� VSHFLILF� KXPLGLW\� DQG�ZLQG� RI� HDFK�
SUHVVXUH�OHYHO�IURP�)1/�GDWD�XVHG�WR�FDOFXODWH�WKH�PRLVWXUH�WUDQVSRUW��7KH�*60D3�UDLQIDOO�GDWD�
XVHG�WR�SORW�WKH�GLXUQDO�UDLQIDOO�GLVWULEXWLRQ�VSDWLDOO\�DQG�WHPSRUDOO\��%DVHG�RQ�WKH�DQDO\VLV�RI�
SHQHWUDWLRQ�DQG�GLXUQDO�ZLQG�GLUHFWLRQ�NQRZQ�WKDW�WKH�VHD�EUHH]H�RQ�WKH�(DVWHUQ�&RDVW RI�1RUWK�
6XPDWHUD LV� WKH� 1RUWKHDVW� ZLQG�� 7KH� ODQG�VHD EUHH]H� FLUFXODWLRQ� FDXVHV� WKH� IRUPDWLRQ� RI� D�
FRQYHUJHQFH�DUHD�ZLWK�D�KLJK�FRQYHFWLYH�LQGH[�YDOXH��7KH�FLUFXODWLRQ�RI�ODQG�VHD EUHH]H�FDXVHG�
WKH�PLJUDWLRQ�RI�GD\�QLJKW�UDLQ\�DUHDV�ZKLFK�VKRZQ�E\�SDWWHUQV�RI�WKH�GLXUQDO�PRLVWXUH�WUDQVSRUW�
DQG�GLXUQDO�

�� ,QWURGXFWLRQ
/DQG�VHD EUHH]H�LV D�PHVRVFDOH DWPRVSKHULF�FLUFXODWLRQ�FDXVHG�E\�D�VLJQLILFDQW�GLIIHUHQFH�LQ�WHPSHUDWXUH�
JUDGLHQWV�EHWZHHQ�DLU�RQ�WKH�VXUIDFH�RI�ODQG�DQG�RFHDQV� >�@��7KH�LQWHQVLW\�DQG�IRUPDWLRQ�RI�/DQG�VHD
EUHH]H�GHSHQG�RQ�VHDVRQDO�IDFWRUV��ODWLWXGH� DQG VXQ�GXULQJ�WKH�GD\�>��@��/DQG�VHD EUHH]H�FLUFXODWLRQ�LV�
UHODWHG�WR�ZHDWKHU�G\QDPLFV�LQ�FRDVWDO�DUHDV��LQFOXGLQJ�WKH�FRQYHFWLYH�DFWLYLW\�F\FOH�DQG�GLXUQDO�UDLQIDOO�
SDWWHUQV�>����@��:HDWKHU�FRQGLWLRQV�WKDW�RFFXU�LQ�FRDVWDO�DUHDV�DOVR�KDYH�GLIIHUHQFHV�ZLWK�WKRVH�RFFXUULQJ�
LQ�WKH�RFHDQV�DQG�PRXQWDLQV�>��@� 2QH�LQGLFDWRU�RI�WKHVH�GLIIHUHQFHV�LV�WKH�GLIIHUHQFH�LQ�FKDUDFWHULVWLFV�
RI�GLXUQDO�UDLQIDOO�

7KH�VHD EUHH]H�LV�WKH�IORZ�RI�ZLQG�WKDW�PRYHV�IURP�WKH�VHD�WRZDUGV�WKH�ODQG�DQG�JHQHUDOO\�RFFXUV�
GXULQJ�WKH�GD\�ZKLOH� WKH�ODQG�ZLQG�LV�D� IORZ�RI�ZLQG� WKDW�PRYHV�IURP� WKH�ODQG�WRZDUGV� WKH�VHD�WKDW�
RFFXUV�DW�QLJKW >�@��,Q�JHQHUDO��GLXUQDO�UDLQ�LQ�WKH�ODQG�DUHD�LV�JHQHUDOO\�UDLQ�WKDW�RFFXUV�LQ�PLG�WR�ODWH�
DIWHUQRRQ�>��@� :KLOH�WKH�FKDUDFWHULVWLFV�RI�GLXUQDO�UDLQ�LQ�WKH�RFHDQ�UHJLRQ�DUH�UDLQHG LQ�WKH�ODWH HYHQLQJ�
� HDUO\�PRUQLQJ��,PDRND�DQG�6SHQFHU��������



9DULRXV�WRSRJUDSKLF�FRQGLWLRQV�PDNH�D�GLXUQDO YDULDWLRQ�DQG�ORFDO�FLUFXODWLRQ�DQ�LPSRUWDQW�HOHPHQW�
WKDW� PXVW� EH� FRQVLGHUHG� LQ� FRQGXFWLQJ� ZHDWKHU� DQDO\VLV� DQG� IRUHFDVWV� LQ� WKH� ,QGRQHVLDQ� 0DULWLPH�
&RQWLQHQW��,0&��>��@��$QDO\VLV�RI� WKH�GLXUQDO�PHFKDQLVP�RI�UDLQ�RQ�WKH�LVODQG�RI�6XPDWUD�KDV�EHHQ�
FDUULHG�RXW�E\�0RUL�HW DO� >�@ ZKLFK�VKRZV�WKH�IRUPDWLRQ�RI�PLJUDWLRQ�SDWWHUQV�RI�SHDN�UDLQIDOO�IURP�WKH�
RFHDQV� WR� WKH� PDLQODQG� DQG� IURP� WKH� ODQG� WR� WKH� RFHDQV� DVVRFLDWHG�ZLWK� ODQG�VHD�ZLQG� FLUFXODWLRQ��
7KHUHIRUH��WKH�ORFDWLRQ�RI�WKH�(DVWHUQ�&RDVW RI�1RUWK�6XPDWUD�ZKLFK�LV�GLUHFWO\�DGMDFHQW�WR�WKH�0DODFFD�
6WUDLW�LQGLFDWHV�DQ�LQWHUDFWLRQ�EHWZHHQ�WKH�DWPRVSKHUH�RQ�WKH�ODQG�RI�WKH�(DVWHUQ�&RDVW RI�1RUWK�6XPDWUD�
DQG� WKH� DWPRVSKHUH� LQ� WKH� 0DODFFD� 6WUDLW� ZDWHUV� UHSUHVHQWHG� E\� WKH� RFFXUUHQFH� RI� ODQG�VHD� ZLQG�
FLUFXODWLRQ�RQ�WKH�(DVWHUQ�&RDVW RI�0HGDQ�>�@�

7KLV�VWXG\�DLPV�WR�VLPXODWH� ODQG�VHD ZLQG�FLUFXODWLRQ�DQG�WKHQ�DQDO\]H�KRZ�LW�DIIHFWV�WKH�GLXUQDO�
FRQYHFWLYH�DFWLYLW\�F\FOH��7KH�GLXUQDO� F\FOH�RI�FRQYHFWLYH�DFWLYLW\�LQ�DQ�DUHD� FDQ�EH�LGHQWLILHG�XVLQJ�
VHYHUDO� LQGLFDWRUV��QDPHO\� WKH�GLXUQDO� F\FOH� RI�FRQYHFWLYH��PRLVWXUH� WUDQVSRUW�� DQG� UDLQIDOO� >��@� 7KH�
ORFDWLRQ� RI� UHVHDUFK� UHODWHG� WR� WKH� FLUFXODWLRQ� RI� ODQG�VHD EUHH]H� YDULHV� JUHDWO\� WKDW� FDQ� IRUP�RQ� WKH�
VKRUHOLQH�ZKLFK�KDV PRUH�VLJQLILFDQW�DLU�WHPSHUDWXUH�JUDGLHQWV�RQ�ODQG�DQG�VHD�VXUIDFHV�WKDQ�V\QRSWLF�
SUHVVXUH�JUDGLHQWV�>��@�

,GHQWLILFDWLRQ� RI� ODQG�VHD EUHH]H�FLUFXODWLRQ�FDQ�DOVR�EH�GRQH� XVLQJ�D�PRGHO� LQ�DGGLWLRQ� WR� XVLQJ�
REVHUYDWLRQ�GDWD�>����@ 7KH�PHWKRG�WKDW�FDQ�EH�XVHG�WR�GHWHUPLQH�UDLQIDOO�FDXVHG�E\�ODQG�VHD EUHH]H�LV�
WKH�6L[�)LOWHU�0HWKRG�>�@� 7KH�DYDLODELOLW\�RI�PHWHRURORJLFDO�GDWD��WRSRJUDSKLF�FRQGLWLRQV�DQG�FOLPDWH�
SDWWHUQV�LQ�WKH�VWXG\�DUHD�DUH�VRPH�RI� WKH�IDFWRUV�WKDW�GHWHUPLQH�WKH�DFFXUDF\�RI� WKH�LGHQWLILFDWLRQ�RI�
ODQG�VHD EUHH]H�FLUFXODWLRQ�>�@�

�� 0HWKRG
1RUWK�6XPDWUD�LV�RQH�RI�WKH�SURYLQFHV�LQ�WKH�6XPDWUD�UHJLRQ�ORFDWHG�DW�FRRUGLQDWHV��ͼ � �ͼ 1 DQG���ͼ �
���ͼ ( >��@��7KH�VWXG\�ZDV�FRQGXFWHG�RQ��VW -DQXDU\������± ��VW 'HFHPEHU������ZKLFK�PHDQW�WKDW�WKH�
LQIRUPDWLRQ�JHQHUDWHG�IURP�WKLV�VWXG\�FRXOG�GHVFULEH�WKH�ODWHVW�ZHDWKHU�FRQGLWLRQV�LQ�WKH�(DVWHUQ�&RDVW
UHJLRQ�RI�1RUWK�6XPDWUD�

'DWD�RI�WKH (XURSHDQ�&HQWHU�IRU 0HGLXP�5DQJH�:HDWKHU�)RUHFDVWV� �(&0:)� UHDQDO\VLV�PRGHO�
XVHG�DUH ����PE RI�OD\HU�ZLQG�GDWD�DQG�PRLVWXUH�WUDQVSRUW�ZLWK�D�JULG�UHVROXWLRQ�RI������R ����������
NP��� )1/� UHDQDO\VLV� GDWD� IURP� WKH� 1&(3� *OREDO� 'DWD� $VVLPLODWLRQ� 6\VWHP� �*'$6�� ZLWK� D� JULG�
UHVROXWLRQ� RI� ����R ��� ������ NP�� DQG� D� ��KRXU� WLPH� LQWHUYDO� DUH� XVHG� DV� LQSXW� GDWD� RQ� WKH�:HDWKHU�
5HVHDUFK�DQG�)RUHFDVWLQJ��:5)� PRGHO� +LPDZDUL���VDWHOOLWH�GDWD�FKDQQHO�,5��ZLWK�D�ZDYHOHQJWK�RI�
�����ȝP�DQG��� NP�VSDWLDO� UHVROXWLRQ�DUH� XVHG� WR� FDOFXODWH� FRQYHFWLYH� LQGH[� YDOXHV��*60D3� UDLQIDOO�
HVWLPDWLRQ�GDWD�XVHG�LQ�WKLV�VWXG\�LV�*60D3�1HDU�5HDO�7LPH��157��GDWD�ZLWK�D�JULG�UHVROXWLRQ�RI����R

��������NP���$V�ZHOO�DV�WKH�PHWHRURORJLFDO�REVHUYDWLRQ�GDWD�XVHG�LQ�WKLV�VWXG\�DUH�REVHUYDWLRQDO�GDWD�
IURP� PHWHRURORJLFDO� REVHUYDWLRQ� VWDWLRQV� ORFDWHG� RQ� WKH� (DVWHUQ� &RDVW RI� 1RUWK� 6XPDWHUD�� QDPHO\�
.XDODQDPX��.12���%HODZDQ��%/:���DQG�'HOL�6HUGDQJ��63/���7DEOH����

7DEOH �� 7KH�FRRUGLQDWHV�RI�WKH�PHWHRURORJLFDO�REVHUYDWLRQ�VWDWLRQ�XVHG�LQ�WKH�VWXG\�>��@
0HWHRURORJLFDO
2EVHUYDWLRQ�
6WDWLRQ

:02 1XPEHU /DWLWXGH /RQJLWXGH (OHYDWLRQ

63/ ����� ��������� ���������� ���0'3/
%/: ����� ��������� ���������� ��0'3/
.12 ����� ������� �������� ���0'3/

,Q�WKLV�VWXG\��LGHQWLILFDWLRQ�RI�UDLQ\�GD\V�FDXVHG�E\� ODQG�VHD EUHH]H�ZDV�ILUVW�GRQH�XVLQJ�6L[�)LOWHU�
0HWKRG�IURP�%RUQH�HW�DO� >�@�UHVHDUFK�ZLWK�����PE OD\HU�ZLQG�GDWD�XVHG�DV�LQSXW�GDWD��$IWHU�JHWWLQJ�WKH�
UDLQ�HYHQWV�FDXVHG�E\�WKH�ODQG�VHD EUHH]H�FLUFXODWLRQ��D�FDVH�VWXG\�ZDV�FDUULHG�RXW�E\�FKRRVLQJ�D�GD\ RI�
ODQG�VHD EUHH]H�HYHQW�LQ�WKH�1RUWK�6XPDWHUD UHJLRQ� &DVH�VWXG\�VLPXODWLRQV�ZHUH�FDUULHG�RXW�XVLQJ�)1/�
GDWD�WR�EH�GRZQVFDOHG WR���NP����NP� DQG ��NP�VSDWLDO�UHVROXWLRQ�DW�RQH�KRXU LQWHUYDOV�

/DQG�VHD EUHH]H FLUFXODWLRQ�ZDV DQDO\]HG�E\�VWXG\LQJ�PRLVWXUH�WUDQVSRUW�GLVWULEXWLRQ�DV�LQ�WKH�VWXG\�
RI�;LDR[LD�HW�DO��>��@� 7KH�UHVXOWV�RI�:X�HW�DO��>��@ VKRZHG�WKDW�PRLVWXUH�WUDQVSRUW�SOD\V�DQ�LPSRUWDQW�
UROH�LQ�FRQYHFWLYH�FORXG�IRUPDWLRQ�DFWLYLW\�LQ�DQ�DUHD��ZKLFK�LV�FDOOHG�FRQYHFWLYH�DFWLYLW\��7KH�RQVHW�RI�



VHD�EUHH]H�LV�FKDUDFWHUL]HG�E\� WHPSHUDWXUH�GURSV�DQG�ULVLQJ�VXUIDFH�DLU�KXPLGLW\ >�@� $QDO\VLV�RI� WKH�
FORXG�SHDN�WHPSHUDWXUH�YDOXH��7%��IURP�WKH�+LPDZDUL���VDWHOOLWH� LV�XVHG�WR�FDOFXODWH� WKH�FRQYHFWLYH�
LQGH[�YDOXH��&,���7KH�WHPSHUDWXUH�OLPLW�YDOXH�RI�����.�FORXG�SHDN�LV�XVHG�LQ�WKH�FRQYHFWLYH�LQGH[�YDOXH�
FDOFXODWLRQ�HTXDWLRQ�>�@�

�� 5HVXOW DQG�GLVFXVVLRQ
,GHQWLILFDWLRQ�RI�WKH�ODQG�VHD EUHH]H�GD\�ZDV�FDUULHG�RXW�E\�DSSO\LQJ�WKH�6L[�)LOWHU�0HWKRG�ZKLFK�ZDV�
FDUULHG�RXW�GXULQJ������± ������7KH�ILUVW���ILOWHUV�WKDW�XVHG���� PE ZLQG�DQDO\VLV�GDWD�REWDLQHG�����RI�
WKH�WRWDO�ILOWHUHG�GD\V��7KH�QH[W�ILOWHU�LV�GRQH�E\�FRQVLGHULQJ�WKH�RFFXUUHQFH�RI�KHDY\�UDLQ !����PP�GD\�
VR�WKDW�LW�JHWV����RI�WKH�WRWDO�GD\V�GXULQJ����� ± ������,Q�WKLV�VWXG\� WKH�VHD�EUHH]H VLPXODWLRQV�ZHUH�
FRQGXFWHG� ZLWKRXW� EHLQJ� LQIOXHQFHG� E\� JOREDO� DQG� UHJLRQDO� ZHDWKHU� FRQGLWLRQV� UHODWHG� WR� ZHDWKHU�
G\QDPLFV�LQ�WKH�(DVWHUQ &RDVW�RI�1RUWK�6XPDWUD��7KH�VLPXODWLRQ�ZDV�FDUULHG�RXW�RQ�WKH�RFFXUUHQFH�RI�
ODQG�VHD EUHH]H�RQ �VW 2FWREHU������

���� &DVH�VWXG\��VW 2FWREHU�����

������ *OREDO�VFDOH�ZHDWKHU�DQDO\VLV
2Q��VW 2FWREHU�����0-2�ZDV�FDWHJRUL]HG�DV�LQDFWLYH�DQG�LQ�SKDVH�VL[��)LJXUH�����7KH�FRQGLWLRQ�RI�WKH�
LQDFWLYH�0-2�LV LQGLFDWHG�WR�KDYH�QR�HIIHFW�RQ�LQFUHDVLQJ�UDLQIDOO�LQ�WKH�,QGRQHVLDQ�UHJLRQ��,2'�YDOXHV�
LQ�-XQH������ZHUH��������)LJXUH�����ZKLFK�PHDQV�WKDW�LQ�0D\������,2'�GLG�QRW�RFFXU��RU�LQ�RWKHU�ZRUGV�
QHXWUDO�,2'V��7KH�62,�LQGH[�YDOXH�LQ�-XQH������ZDV�����)LJXUH����ZKLFK�PHDQV�WKDW�LW�WHQGV�WR�EH�DFWLYH�
LQ�/D�1LQD�

)LJXUH� ��� 'LDJUDP� 0-2�
SKDVH�SHULRG��VW 2FWREHU�± ��VW

'HFHPEHU������>��@

)LJXUH����*UDSK�RI�,2'�YDOXH�
IRU� WKH�SHULRG�-DQXDU\������ �
-XO\����� >��@

)LJXUH����*UDSK�RI�62, YDOXH�
IRU� WKH�SHULRG�-DQXDU\������ �
-XO\����� >��@

������ 5HJLRQDO�VFDOH�ZHDWKHU�DQDO\VLV
*UDGLHQW�ZLQG�DQDO\VLV�RQ��VW 2FWREHU����� KDV�VKRZQ�D�GRPLQDQW�SDWWHUQ�RI�ZLQG�PRYHPHQW�PRYLQJ�
IURP�WKH�GLUHFWLRQ�RI�%%6�WRZDUGV�%%8��)LJXUH�����*UDGLHQW�ZLQG�SDWWHUQV�LQ�WKH�1RUWK�(DVWHUQ�&RDVW�
UHJLRQ�DW�������87&�DQG�������87&�DUH�GRPLQDQWO\�PRYLQJ�IURP�WKH�:HVW�6RXWKZHVW�GLUHFWLRQ��7KHUH�
ZDV�D�GLVWXUEDQFH�LQ�WKH�IRUP�RI�(GG\�&LUFXODWLRQ�RI�WKH�,QGLDQ�2FHDQ�LQ�WKH�ZHVWHUQ�SDUW�RI�6XPDWUD�



)LJXUH����*UDGLHQW�ZLQG�RQ��VW 2FWREHU��������D��������87&�DQG��E��������87&�>��@

������ ����������� ������������������������ ��������
7KH� DQDO\VLV� RI� WKH� GHFUHDVH� LQ� WHPSHUDWXUH� YDOXH� DQG� WKH� LQFUHDVH� LQ� DLU� KXPLGLW\� YDOXH� EDVHG� RQ�
REVHUYDWLRQDO�GDWD��)LJXUH����KDV�VKRZQ�WKDW�WKH�RQVHW�RI�VHD�ZLQG�RQ�WKH�(DVWHUQ�&RDVW RI�1RUWK�6XPDWUD�
RQ��VW 2FWREHU����� LV�PRUH�YDULHG��RFFXUULQJ�LQ�WKH�UDQJH�EHWZHHQ�������������/7�

)LJXUH����7LPH�VHULHV�
RI�VXUIDFH�DLU�
WHPSHUDWXUH�DQG�
KXPLGLW\�RQ��VW

2FWREHU�����

%DVHG�RQ�REVHUYDWLRQV�DW�%HODZDQ��DW�������± ������/7�GLG�QRW�GHFUHDVH�VXUIDFH�DLU�WHPSHUDWXUH�DQG�
DFFRPSDQLHG�E\�DQ�LQFUHDVH�LQ�VXUIDFH�DLU�KXPLGLW\�DW�DURXQG�������)RU�.XDODQDPX��DW������� � ������
/7�PHDVXUHG�D�GHFUHDVH�LQ�VXUIDFH�DLU�WHPSHUDWXUH�RI�����Ԩǡ ZKLFK�DFFRPSDQLHG�E\�D�ULVH�LQ�VXUIDFH�DLU�
KXPLGLW\� RI� ������:KHUHDV� LQ� 'HOL� 6HUGDQJ�� WKH� GHFUHDVH� LQ� VXUIDFH� DLU� WHPSHUDWXUH� DQG� KXPLGLW\�
RFFXUUHG�DW�������± ������/7��ZLWK�WKH�VHTXHQWLDO�YDOXHV�RI������Ԩ DQG������UHVSHFWLYHO\��&RPSDUHG�WR�
WKH�GLIIHUHQFH�LQ�WKH�FKDQJH�LQ�WHPSHUDWXUH�DQG�KXPLGLW\�RI�WKH�VXUIDFH�DLU��WKHQ�WKH�RQVHW�RI�VHD�ZLQG�
LQWUXVLRQ�RQ��VW 2FWREHU����� LV�PRUH�FOHDUO\�VHHQ�LQ�'HOL�6HUGDQJ EXW�ILUVW�RFFXUV�LQ�.XDODQDPX�

0HDQZKLOH��EDVHG�RQ�WKH�WLPH�VHULHV�WKH�VXUIDFH�DLU�WHPSHUDWXUH�DQG�KXPLGLW\�YDOXHV�RI�:5)�RXWSXW�
GDWD�DUH� VHHQ�EHORZ� WKH� WLPH� RI� RQVHW� RI� VHD�ZLQG� LQWUXVLRQ� LQ�.XDODQDPX�H[SHULHQFLQJ�DQ� KRXU� RI�
VORZGRZQ�FRPSDUHG�WR�WKH�REVHUYDWLRQ�GDWD��ZKLOH�IRU�%HODZDQ�H[SHULHQFHG�D�IRXU�KRXU DFFHOHUDWLRQ��
%DVHG�RQ�:5)�RXWSXW�GDWD��DW�������� ������/7�LQGLFDWHG�DV�WKH�RQVHW�RI�VHD�ZLQG�LQWUXVLRQ�LQ�%HODZDQ��
7KLV�LQGLFDWHG�E\�DQ�LQFUHDVH�LQ�VXUIDFH�DLU�WHPSHUDWXUH�RI�DURXQG�����Ԩ DQG�DFFRPSDQLHG�E\�DQ�LQFUHDVH�
LQ� DLU� KXPLGLW\� RI� ����� 7KH� WLPH� RI� RQVHW� RI� VHD�ZLQG� LQWUXVLRQ� DW .XDODQDPX� DQG�'HOL� 6HUGDQJ�
LGHQWLILHG�DW�������� ������/7��)RU�.XDODQDPX��WKHUH�ZDV�D�GHFUHDVH�LQ�VXUIDFH�DLU�WHPSHUDWXUH�RI������
Ԩ DQG�DQ�LQFUHDVH�LQ�DLU�KXPLGLW\�RI�������ZKLOH�IRU�'HOL�6HUGDQJ�WKHUH�ZDV�D�GHFUHDVH�LQ�DLU�WHPSHUDWXUH�
RI������Ԩ ZKLFK�ZDV�DFFRPSDQLHG�E\�DQ�LQFUHDVH�LQ�DLU�KXPLGLW\�RI������

������ 6XUIDFH�ZLQG�DQDO\VLV
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6SDWLDO�PDS�RI�UDLQIDOO�RQ��VW 2FWREHU �����VKRZV�WKDW�GRPLQDQW�UDLQIDOO�RFFXUV�LQ�WKH�HDUO\�HYHQLQJ��
5DLQ\�DUHDV�LQ�6XPDWUD�EHJLQ�WR�IRUP�DW������ /7��ZKLFK�ZDV DERXW���KRXUV�DIWHU�WKH�PD[LPXP�WLPH�RI�
FRQYHFWLYH��)LJXUH�����7KLV�VKRZV�WKDW�XQGHU�VWURQJ�ORFDO�LQIOXHQFHV��UDLQ�RFFXUV�DURXQG���� KRXUV�DIWHU�
WKH PD[LPXP� FRQYHFWLYH� WLPH�� $W� ������ /7�� WKHUH� ZDV� UDLQIDOO DUHD� WKDW� RFFXUUHG� QHDU� WKH� WKUHH�
REVHUYDWLRQ� VWDWLRQV�� 7KLV� UDLQ\� DUHD� DSSHDUV� WR� RFFXU� XQWLO� ������ /7�� 2EVHUYDWLRQ� GDWD� VKRZV� WKDW�
PD[LPXP�UDLQIDOO�RFFXUV�LQ�.XDODQDPX�DW������S�P� � �����S�P���7DEOH�����'LXUQDO�UDLQIDOO�DOVR�VKRZV�
WKDW�WKH�WRWDO�UDLQIDOO�LQ�WKH�HDUO\�HYHQLQJ�KRXUV�LV�JUHDWHU�WKDQ�LQ�WKH�HDUO\�PRUQLQJ�KRXUV��7KLV�VKRZV�
WKDW�ORFDO�IDFWRUV�DUH�YHU\�LQIOXHQWLDO�LQ�WKH�IRUPDWLRQ�RI�GLXUQDO�UDLQ�RQ��VW 2FWREHU �����

�� &RQFOXVLRQ
,Q�JHQHUDO��WKH�RQVHW�RI�VHD EUHH]H�RQ�WKH�(DVWHUQ�&RDVW RI�1RUWK�6XPDWUD�RFFXUV�DW�������� ������/7�
DQG�FDQ�ODVW�XQWLO�������± ������/7��7KH�SUHYDLOLQJ�VHD�EUHH]H�RQ�WKH�(DVWHUQ�&RDVW RI�1RUWK�6XPDWUD�LV�
WKH�ZLQG�IURP�WKH�QRUWKHDVW��6HD�EUHH]H�LQWUXVLRQ�RQ�WKH�1RUWK�&RDVW�RI�1RUWK�6XPDWUD�LV�FKDUDFWHUL]HG�
E\�D�GHFUHDVH�LQ�WHPSHUDWXUH��ULVLQJ�KXPLGLW\��DQG�QHJDWLYH�YDOXHV�RI�VXUIDFH�ZLQG�]RQDO�FRPSRQHQWV��
0D[LPXP�GLXUQDO�UDLQIDOO�LQ�WKH�(DVWHUQ�&RDVW UHJLRQ�RI�1RUWK�6XPDWUD�JHQHUDOO\�RFFXUV�LQ�WKH�HDUO\�
HYHQLQJ��7KH�LQWUXVLRQ�RI�VHD EUHH]H�IURP�WKH�0DODFFD�6WUDLW�DQG�IURP�WKH�,QGLDQ�2FHDQ�LQ�WKH�ZHVWHUQ�
SDUW�RI�6XPDWUD�FDUULHV�D�PDVV�RI�ZDWHU�YDSRU�FROOHFWHG�LQ�WKH�%XNLW�%DULVDQ�0RXQWDLQV��6WURQJ�ODQG�
EUHH]H� FDQ� FDUU\� PDVVHV� RI� ZDWHU� YDSRU� FROOHFWHG� LQ� WKH� %XNLW� %DULVDQ� UHJLRQ� WRZDUGV� FRDVWDO� DQG�
RIIVKRUH� DUHDV�� 6SDWLDOO\�� WKHUH� LV� D� WLPH� ODJ� RI� DERXW� ���� KRXUV� IURP� WKH� FRQYHUJHQFH� HYHQW� WR� WKH�
IRUPDWLRQ�RI�FRQYHFWLYH�FORXGV�LQ�WKH�(DVWHUQ�&RDVW UHJLRQ�RI�1RUWK�6XPDWUD�
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