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'DQD� /HSRIVN\��'DYLG�0�� 6FKDHSH��$QWKRQ\�3��*UDHVFK��0LFKDHO� /HQHUW��3DWULFLD�2UPHURG��
.HLWK�7KRU�&DUOVRQ�� -HDQQH�(��$UQROG��0LFKDHO� %ODNH�� 3DWULFN�0RRUH�� DQG�-RKQ�-��&ODJXH�

6RFLDO� VFLHQWLVWV� UHFRJQL]H� D� FRPSOH[� DQG� LWHUDWLYH�UHODWLRQVKLS� EHWZHHQ� WKH�EXLOW�HQYLURQPHQW�DQG� VRFLDO� LGHQWLWLHV��+HUH�� ZH�

H[SORUH� WKH�H[WHQW� WR�ZKLFK� KRXVHKROG� DQG� VHWWOHPHQW� UHPDLQV�PD\� EH� XVHG� DV� DUFKDHRORJLFDO� FRUUHODWHV� RI�FROOHFWLYH� LGHQWL�

WLHV�DPRQJ� WKH�6W"""�&RDVW� 6DOLVK� SHRSOHV� RI�WKH�)UDVHU� 5LYHU� 9DOOH\��8VLQJ� GDWD�IURP� VL[�UHFHQWO\� WHVWHG�DUFKDHRORJLFDO� VLWHV�

ZH� EHJLQ�ZLWK� WKH�KRXVHKROG� DQG� H[SORUH� H[SUHVVLRQV� RI� LGHQWLW\�DW� YDULRXV� VRFLDO�VSDWLDO� VFDOHV�� 7KH� VLWHV� VSDQ� WKH�SHULRG�

IURP������ FDO�%�&�� WR�WKH�ODWH�$�'�� ����V� DQG� LQFOXGH� VHWWOHPHQWV�ZLWK� VHPL�VXEWHUUDQHDQ� KRXVHV� RI�GLIIHUHQW�IRUPV� DV�ZHOO�

DV� DERYHJURXQG� SODQN� KRXVHV�� $FURVV� WKLV�WLPHIUDPH�ZH� VHH� ERWK� FKDQJH� DQG� FRQWLQXLW\� LQ�VHWWOHPHQW� ORFDWLRQ�� OD\RXW�� VL]H��
DQG� KRXVH�IRUP��2XU� GDWD� VXJJHVW� WKDW�DOWKRXJK� JURXS� LGHQWLWLHV�KDYH� FKDQJHG� RYHU� WKH�PLOOHQQLD�� VHOHFWHG� VRFLDO� XQLWV�KDYH�

SHUVLVWHG� WKURXJK�PDQ\� JHQHUDWLRQV� DQG� FDQ� EH� OLQNHG� WR�SUHVHQW�GD\� LGHQWLWLHV�RI�WKH�6W"�L"� �&RDVW� 6DOLVK��

/RV� FLHQWWILFRV� VRFLDOHV� UHFRQRFHQ� XQD� FRPSOHMD� H� LWHUDWLYD� UHODFL"Q� HQWUH�HO�DPELHQWH� FRQVWUXLGR� \� ODV� LGHQWLGDGHV� VRFLDOHV��

$TXL�� H[SORUDPRV� HO�DOFDQFH� GHO� XVR� GH� ORV�UHVWRV�GH� FDVD� \�GH� DVHQWDPLHQWRV� FRPR� FRUUHODWRV� DUTXHRO"JLFRV� GH� LGHQWLGDGHV�

FROHFWLYDV� HQWUH� ORV�6W"�O"�&RDVW� 6DOLVK� GHO� YDOOH� GHO� ULR�)UDVHU�� 8VDQGR� ORV�GDWRV� GH� VHLV� VLWLRV�DUTXHRO"JLFRV� UHFLHQWHPHQWH�

H[DPLQDGRV�� HPSH]DPRV� FRQ� HO� DVLPLHQWR� GH� FDVD� \�H[SORUDPRV� ODV� H[SUHVLRQHV� GH� LGHQWLGDG� D� YDULRV� QLYHOHV� HVSDFLDOHV� \�
VRFLDOHV�� /RV� VLWLRV�H[WLHQGHQ�GHVGH� HO������ FDO�%��&�� DO� ����$�'�� DSUR[LPDGDPHQWH�� H� LQFOX\HQ�DVHQWDPLHQWRV� FRQ� FDVDV� VHPL�

VXEWHUUGQHDV� GH� YDULDVIRUPDV� \�FDVD� FRQ� VXHOR� GH� WDEODV� HOHYDGDV�� $� OR�ODUJR�GH� HVWD� WHPSRUDGD�� QRWDPRV� FDPELR� WDQWR�FRPR�

FRQWLQXLGDG� HQ� OD� ORFDOL]DFL"Q� GHO� DVHQWDPLHQWR�� WUD]DGR�� WDPDQR��\�IRUPD� GH� OD�FDVD�� 1XHVWURV� GDWRV� VXJLHUHQ� TXH�PLHQWUDV�

TXH� ODV� LGHQWLGDGHV� GHO�JUXSR� KDQ� FDPELDGR� D� OR�ODUJR�GH� ORV�PLOHQLRV�� VHOHFWDV� XQLGDGHV� VRFLDOHV� KDQ� FRQWLQXDGR� D� WURYHV�GH�

PXFKDV� JHQHUDFLRQHV� \�VH�SXHGHQ� UHODFLRQDU� FRQ� LGHQWLGDGHV� DFWXDWHV� GH� ORV�6W"�L"�&RDVW� 6DOLVK��

ORU�PRUH� WKDQ�D� FHQWXU\�1RUWK�$PHULFDQ�

DQWKURSRORJLVWV�KDYH�DWWHPSWHG�WR�XVH�YDUL�
DWLRQ� LQ�PDWHULDO� FXOWXUH�WR�GHILQH�EURDGHU�

VRFLRFXOWXUDO�JURXSLQJV��H�J���+LOO�7RXW� ������-RU�

JHQVHQ� ������ ������.URHEHU� ������:LVVOHU� ������
�������$OWKRXJK� WKH�GLVFLSOLQH� KDV�PRYHG� DZD\�
IURP�WKH�HVVHQWLDOLVW�DVVXPSWLRQV�DVVRFLDWHG�ZLWK�
WKHVH�HDUO\�DWWHPSWV�DW�JURXS�LGHQWLILFDWLRQ��DUFKDH�

RORJLVWV� FRQWLQXH�WR�KDYH� D� VWURQJ�LQWHUHVW�LQ�WKH�

UHODWLRQVKLSV�EHWZHHQ�PDWHULDO� FXOWXUH�DQG�FROOHF�

WLYH�LGHQWLWLHV��H�J���+DOO� ������ -RQHV�������2UVHU�

������ 6KHQQDQ� �������0DQ\� DUFKDHRORJLVWV�QRZ�
OLQN�WKH�SURGXFWLRQ�RI�VRFLDO� LGHQWLW\�ZLWK� WKH�SUR�
GXFWLRQ�RI�PDWHULDO� FXOWXUH��HVSHFLDOO\� ZLWKLQ� D�
�EXLOW�� ODQGVFDSH� �H�J���0DUFXV� ������ 3UHXFHO�

�������+RZHYHU�� VRFLDO� LGHQWLWLHV�DUH�FRQWLQXRXVO\�
QHJRWLDWHG�DQG�RIWHQ�YDU\�DFURVV� VRFLDO� VHWWLQJV��
7KXV�� UHFRJQL]LQJ� LGHQWLWLHV�LQ�WKH�SUHVHQW�ZKHUH�

OLYLQJ�DFWRUV�FDQ�EH�REVHUYHG� DQG�LQWHUYLHZHG��OHW�
DORQH� LQ�WKH�SDVW�ZKHUH� WKH\�FDQQRW��LV�H[FHHGLQJO\�

'DQD� /HSRIVN\� 'HSDUWPHQW� RI�$UFKDHRORJ\�� DQG�-RKQ�&ODJXH�� 'HSDUWPHQW� RI�(DUWK� 6FLHQFHV�� 6LPRQ� )UDVHU�8QLYHUVLW\��

%XUQDE\�� %�&�� 9�$� �6��

'DYLG� 0�� 6FKDHSH� 6W"�O"� 5HVHDUFK� DQG�5HVRXUFH� 0DQDJHPHQW� &HQWHU�� ������� 9HGGHU� 5RDG�� &KLOOLZDFN�� %�&�� 9�5� �*��

$QWKRQ\� 5� *UDHVFK� DQG�-HDQQH� (�� $UQROG� 'HSDUWPHQW� RI�$QWKURSRORJ\�� 8QLYHUVLW\� RI�&DOLIRUQLD�� /RV� $QJHOHV�� ����

+DLQHV� +DOO�� %R[� �������� /RV� $QJHOHV�� &$� �����������

0LFKDHO� /HQHUW� $�� '��0DUEOH� DQG�&RPSDQ\�� ����(DVW� (OP� 6WUHHW��6XLWH� �����&RQVKRKRFNHQ�� 3$� ������

.HLWK� 7KRU� &DUOVRQ� 'HSDUWPHQW� RI�+LVWRU\�� ����$UWV�%XLOGLQJ�� 8QLYHUVLW\� RI�6DVNDWFKHZDQ�� ��&DPSXV� 'ULYH��

6DVNDWRRQ�� 6DVNDWFKHZDQ� 6�1� �$��

3DWULFLD� 2UPHURG�� 0LFKDHO� %ODNH�� DQG�3DWULFN� 0RRUH� 'HSDUWPHQW� RI�$QWKURSRORJ\�� 8QLYHUVLW\� RI�%ULWLVK�&ROXPELD��
�����1:�0DULQH� 'ULYH�� 9DQFRXYHU�� %�&�� 9�7� �=��

$PHULFDQ�$QWLTXLW\��������������SS����������
&RS\ULJKW�"�����E\�WKH�6RFLHW\�IRU�$PHULFDQ�$UFKDHRORJ\�

����
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)LJXUH� ���7KH� )UDVHU� 9DOOH\�� VKRZLQJ� ORFDWLRQ� RI�VLWHV�DQG� SODFHV� PHQWLRQHG� LQ�WKH�WH[W��:H� GLYLGH� WKH�UHJLRQ� LQWR�ILYH�JHQ�
HUDO� DUHDV� EDVHG� RQ� WRSRJUDSK\�� '�  � GHOWD�� /9�  � ORZHU� YDOOH\��&9�  � FHQWUDO� YDOOH\��89�  � XSSHU� YDOOH\�� )&�  � )UDVHU�

&DQ\RQ��

GLIILFXOW��H�J���+DOO� ������-RQHV�������7DODOD\� �������
7KH�&RDVW� 6DOLVK�RI�WKH�FHQWUDO�1RUWKZHVW�&RDVW�

H[HPSOLI\�WKH�IOXLG�QDWXUH�RI�VRFLDO� LGHQWLWLHV�DQG�
WKH�GLIILFXOW\�RI�PDNLQJ� RQH�WR�RQH� FRUUHVSRQ�
GHQFHV�ZLWK�PDWHULDO�FXOWXUH��(WKQRJUDSKLF�VRXUFHV�
IURP�WKH�����V�RQZDUGV�GHVFULEH�KRZ�&RDVW� 6DO�
LVK�SHRSOHV�FRXQWHG�WKHPVHOYHV�DV�PHPEHUV�RI�PXO�

WLSOH�VRFLDO�JURXSV�EDVHG� RQ�NLQVKLS��VXEVLVWHQFH��

JHQGHU��FODVV�� DQG�ULWXDO�UHODWLRQV��&DUOVRQ�������
0LOOHU� ������6XWWOHV� ����D�� ����E�� ����F�� �������

*URXS� UHODWLRQV�ZHUH�QHLWKHU�VKDUSO\�ERXQGHG�QRU�

VWDWLF�LQ�WKHLU�DUUDQJHPHQW�LQ�VSDFH�DQG�WLPH��0LOOHU�
DQG�%R[EHUJHU� �������6RPH� H[SUHVVLRQV�RI�JURXS�

LGHQWLW\��VXFK�DV�WKRVH�DVVRFLDWHG�ZLWK�IDPLOLDO�OLQ�

HDJHV�� KDG� ORQJ�WHUP�FRQVLVWHQF\��2WKHU� LGHQWLW\�
H[SUHVVLRQV�� VXFK�DV� WKRVH�XVHG� LQ�WLPHV�RI�ZDU��
ZHUH�PRUH� VLWXDWLRQDO��,Q�VRPH�FDVHV�SK\VLFDO�SUR[�
LPLW\�VWURQJO\�LQIOXHQFHG�WKH�GHJUHH�RI�LQWHUDFWLRQ�

DPRQJ�JURXSV��EXW� LQ�RWKHU�FDVHV� LW�GLG�QRW��)RU�

H[DPSOH��DOWKRXJK�FR�RFFXSDQWV�RI�D�KRXVH�PLJKW�
EH�ERXQG�E\�FRQVDQJXLQDO�DQG�DIILQDO�WLHV�DQG�FRQ�
VLGHU�WKHPVHOYHV�WR�EH�PHPEHUV� RI�D�FORVHO\�NQLW�
KRXVH� JURXS��WKH\�PLJKW�QRW�FRQVLGHU� WKHLU�QH[W�
GRRU� QHLJKERUV� WR�EH� SDUW�RI� WKH�VDPH� VRFLDO�

JURXS"HYHQ� WKRXJK�VRPH�PLJKW�EH�FORVH�NLQ��

'HVSLWH� WKHVH�VRFLDO�FRPSOH[LWLHV��VHYHUDO�1RUWK�
ZHVW�&RDVW� DUFKDHRORJLVWV�KDYH�RSWLPLVWLFDOO\�VXJ�

JHVWHG�WKDW�PDWHULDO�FXOWXUH��H�J���EDVNHWU\�DQG�VWRQH�

VFXOSWXUH�� DQG� IHDWXUHV� �H�J��� HDUWKHQ� EXULDO�

PRXQGV�� FDQ�EH�XVHG� DV� LGHQWLW\�PDUNHUV� DPRQJ�
WKH�&RDVW� 6DOLVK� �%HUQLFN�������%RUGHQ� ������&DUO�
VRQ� ������&URHV� ������ ������&URHV� HW�DO�� ������
0F0LOODQ� ������0LWFKHOO� �����������7KRUQ� �������
7KHVH�PDWHULDO� UHPDLQV�KD\H�EHHQ� WKH�EDVLV� IRU�

DUFKDHRORJLFDO� FODLPV�RI�FRQWLQXLW\�DQG�FKDQJH� LQ�
&RDVW� 6DOLVK� LGHQWLW\�WKURXJK�WLPH��&URHV� HW�DO��

������7YHVNRY� �������
,Q�WKLV�SDSHU�ZH� H[SORUH�WKH�H[WHQW�WR�ZKLFK� WKH�

UHPDLQV�RI�KRXVHV�DQG�VHWWOHPHQWV��PD\�EH�XVHG�DV�

DUFKDHRORJLFDO� FRUUHODWHV�RI�FROOHFWLYH� LGHQWLWLHV�

DPRQJ�WKH�&RDVW� 6DOLVK�SHRSOHV�RI�WKH�)UDVHU�5LYHU�

9DOOH\� �)LJXUH�����7RGD\�PDQ\�)UDVHU�9DOOH\�&RDVW�
6DOLVK� LGHQWLI\�WKHPVHOYHV�DV� �6W"�O"�� ��ULYHU��RU�

�3HRSOH�RI�WKH�5LYHU����7KH�6W"�O"� DUH�+DONRPHOHP�

VSHDNHUV�RI�WKH�&HQWUDO�&RDVW� 6DOLVK� DQG�WKH\�WDNH�
WKHLU�QDPH�IURP�WKH�ULYHU�WKDW�LV�FHQWUDO�LQ�WKHLU�WHU�

ULWRU\�DQG�LQWHJUDO�WR�WKHLU�LGHQWLW\���6W"�O"��� RU�WKH�
)UDVHU�5LYHU�� LV�RQH�RI�ZHVWHUQ�1RUWK�$PHULFD
V�

ODUJHVW�ULYHUV�DQG� LV�WKH�PRVW� SURGXFWLYH� VDOPRQ�
ULYHU�LQ�WKH�ZRUOG� �1RUWKFRWH�DQG�/DUNLQ� �������)RU�
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PLOOHQQLD�� WKH�ORZHU�����NP�RI�WKH�)UDVHU�5LYHU�DQG�

LWV�PDQ\� WULEXWDU\�ZDWHUVKHGV� KDYH�SURYLGHG� WKH�

6W"�O"� DQG�QHLJKERULQJ�+DONRPHOHP�VSHDNLQJ�
JURXSV� DQ� DEXQGDQFH� RI� WHUUHVWULDO�DQG� DTXDWLF�
UHVRXUFHV� �/HSRIVN\� HW�DO�� ������� 7KH� ULYHU�ZDV�

DOVR� D�PDMRU� WUDQVSRUWDWLRQ�FRUULGRU�WKDW�HQDEOHG�

DQG�HQFRXUDJHG� LQWHUDFWLRQV�DPRQJ�+DONRPHOHP�

VSHDNHUV�WKURXJKRXW�WKH�UHJLRQ�DQG�EH\RQG� �%ODNH�
������6FKDHSH��������

7KH� ORQJHYLW\�RI�6W"�O"� FROOHFWLYH� LGHQWLW\�LV�

UHIOHFWHG�LQ�RUDO�QDUUDWLYHV�WKDW�FRQYH\�D� VHQVH�RI�

�GHHS� WLPH��DQG�KDYH� UHPDUNDEOH� LQWUD�UHJLRQDO�

FRQVLVWHQF\� �%RDV� ������'XII� ������0F+DOVLH� HW�

DO��������� ,W�LV�DOVR�HYLGHQW�LQ�D�ODQGVFDSH�WKDW�EHDUV�

HYLGHQFH� RI�ERWK�FXUUHQW�DQG�SDVW� ODQG�XVHV� DQG�

VRFLDO� UHODWLRQV��7KURXJK� RUDO� WUDGLWLRQV��VRPH�RI�

ZKLFK�ZHUH�UHFRUGHG�E\�DQWKURSRORJLVWV�GXULQJ�WKH�

SDVW�FHQWXU\��WKH�6W"�O"� �SHRSOH�� VSHDN�RI�WKHLU�DJH�
ROG�DQG�XQEURNHQ�RFFXSDWLRQ� RI�WKH�6WR�OR� �ULYHU��
LQ�WKH�)UDVHU�9DOOH\� �H�J���%RDV� �������$UFKDHR�

ORJLFDOO\�� WKLV�LV�HYLGHQW� LQ�WKH�DVVRFLDWLRQ� RI�

PRGHUQ�GD\�6W"�O"� VHWWOHPHQWV�DQG�FHPHWHULHV�ZLWK�

DQFLHQW�VHWWOHPHQWV�DQG�EXULDO�VLWHV�GDWLQJ�EDFN�VHY�

HUDO�PLOOHQQLD� �/HSRIVN\�HW�DO���������7KHVH� DUFKDH�

RORJLFDO� VLWHV"DV� ZHOO� DV� �WUDQVIRUPDWLRQ�VLWHV���
IHDWXUHV�RI� WKH�ODQGVFDSH� IRUPHG� WKURXJK�WKH�

SURFHVV�RI��PDNLQJ�WKH�ZRUOG�ULJKW�"DUH� LPEXHG�

ZLWK�PHDQLQJ� DQG�VHUYH�DV�HYHU�SUHVHQW�UHPLQGHUV�

RI� WKH�OLQNV�EHWZHHQ� SUHVHQW�GD\�6W"�O"� DQG� WKH�

ODQG��WKH�ULYHU��DQG�WKH�SDVW��0F+DOVLH� HW�DO����������
2OLYHU� ������ 6FKDHSH� �������

8QOLNH� SUHYLRXV� VWXGLHV� WKDW�DWWHPSW�WR�OLQN�
&RDVW� 6DOLVK� LGHQWLW\�ZLWK�DUWLIDFWV��RXU�H[SORUDWLRQ�
RI�6W"�O"� LGHQWLW\�VWDUWV�ZLWK� WKH�KRXVHKROG� DQG�LWV�

DUFKDHRORJLFDO� FRUUHODWH��WKH�KRXVH��+RXVHV� VLPXO�

WDQHRXVO\�UHIOHFW�DQG�UHSURGXFH� VRFLDO��SROLWLFDO��
DQG�LGHRORJLFDO�SULQFLSOHV�RI�WKHLU�RZQHUV�DQG�RFFX�

SDQWV��%DVVR� ������%ODQWRQ� ������%RXUGLHX� ������
'HHW]� ������/DZUHQFH� DQG�/RZ� ������5DSRSRUW�
������� ,Q�WKLV�SDSHU�ZH� DVVXPH� WKDW�KRXVHV� DQG�WKH�

VHWWOHPHQWV�RI�ZKLFK� WKH\�DUH�D�SDUW�DFWLYHO\�FRQ�

YH\�PHVVDJHV� DERXW�WKH�RUGHULQJ�RI�VRFLHW\��6XFK�

PHVVDJHV� DUH�FRQYH\HG�WR�KRXVHKROG� DQG�FRPPX�

QLW\�PHPEHUV� ZKRVH� GDLO\�SUDFWLFHV� GHILQH�DQG�

UHLQIRUFH�GLIIHUHQFHV�LQ�VRFLDO� VWDWXV�DQG�SRZHU��
7KHVH�PHVVDJHV� DOVR�SURYLGH�RXWVLGHUV��LQFOXGLQJ�

DUFKDHRORJLVWV�� LGHDV�DERXW� WKHVH�LQWHUQDO�VHWV�RI�

UHODWLRQV��&RXSODQG� �������
2Q� WKH�1RUWKZHVW�&RDVW��KRXVHKROG� VWXGLHV�KDYH�

EHHQ� D�PDLQVWD\� RI�UHVHDUFK�IRU�GHFDGHV"ERWK�

EHFDXVH� RI�WKH�DUFKDHRORJLFDO� YLVLELOLW\�RI�KRXVHV�

DQG� WKH�GLUHFW�LQIHUHQWLDO�OHDS� WKDW�ZH� FDQ�PDNH�

DERXW� WKH�KRXVHKROGV� WKDW�OLYHG�LQ�WKHP��+RXVH�

KROGV�DUH�UHFRJQL]HG�DV�D�EDVLF� VRFLDO�DQG�HFRQRPLF�

XQLW�RI�PDQ\�1RUWKZHVW�&RDVW� SHRSOHV� DQG� WKXV�

FRQVWLWXWH�D�EDVLF�DQG�PDQDJHDEOH� XQLW�RI�VWXG\��7KH�

UHPDLQV�RI� ODUJH�DERYHJURXQG� SODQN�KRXVHV� WKDW�

VKHOWHUHG� WKHVH�VRFLDO� JURXSV� DUH�YLVLEOH� LQ�WKH�

HWKQRJUDSKLF�DQG�DUFKDHRORJLFDO� UHFRUGV�WKURXJK�
RXW�PRVW�RI�WKH�UHJLRQ��H�J���$PHV� HW�DO��������$PHV�

HW�DO�� ������$UFKHU� ������+LOO�7RXW� ������/DPE�

������/HSRIVN\�HW�DO��������0DFNLH� DQG�:LOOLDPVRQ�

������0DUVKDOO� ������6REHO� HW�DO���������(YHQ�PRUH�

WDQWDOL]LQJ�IRU�DUFKDHRORJLVWV��WKH�HWKQRJUDSKLF�DQG�

KLVWRULFDO� UHFRUGV� OLQN�D�YDULHW\�RI�SODQN�KRXVH�

VW\OHV�ZLWK�VSHFLILF�FXOWXUDO�JURXSV��6XWWOHV��������
7KLV� VWXG\�GLIIHUV�IURP�SUHYLRXV�KRXVHKROG� VWXG�

LHV�RQ�WKH�1RUWKZHVW�&RDVW� LQ�LWV�IRFXV�RQ�WKH�DERYH�

JURXQG�SODQN�KRXVH�DQG�RQ�WKH�PXFK� OHVV�VWXGLHG�

VHPL�VXEWHUUDQHDQ�KRXVH��2XU� UHVHDUFK�EXLOGV� RQ�

WKH�ZRUN� RI�0DULDQ� 6PLWK� ��������ZKR� RYHU����

\HDUV� DJR� QRWHG� LQ�$PHULFDQ� $QWLTXLW\� WKH�FR�

RFFXUUHQFH�RI�WKHVH�WZR�KRXVH� IRUPV�LQ�WKH�)UDVHU�

9DOOH\� �VHH�DOVR�%DUQHWW� ������� 6PLWK
V� REVHUYD�

WLRQV�FRXQWHUHG�WKH�WKHQ�FRPPRQ�QRWLRQV�WKDW�SLW�
KRXVHV�ZHUH�XVHG�H[FOXVLYHO\�E\�WKH�,QWHULRU�6DOLVK�

SHRSOHV� RI�WKH�)UDVHU�&ROXPELDQ� 3ODWHDX� DQG�WKDW�

WKH�&RDVW� 6DOLVK� RQO\�EXLOW� DERYHJURXQG� SODQN�
KRXVHV��

2XU� VWXG\�DOVR� GHSDUWV�IURP�PDQ\� KRXVHKROG�

VWXGLHV�RQ� WKH�1RUWKZHVW� &RDVW� LQ�WKH�VFDOH� RI�

LQTXLU\��:KLOH� ZH� VWDUW�ZLWK� WKH�KRXVHKROG� DV�RXU�

EDVLF�XQLW�RI�DQDO\VLV��ZH� H[DPLQH�H[SUHVVLRQV�RI�

JURXS� LGHQWLW\�DPRQJ� KRXVHKROGV� ZLWKLQ� DQG�

DPRQJ�ORFDO�JURXSV�DFURVV�WKH�)UDVHU�9DOOH\� UHJLRQ�
�7DEOH� ����2QH� RI�RXU�JRDOV� LV�WR�XQGHUVWDQG�KRZ�
6W"�O"�&RDVW� 6DOLVK� VRFLDO�LQWHUDFWLRQ�DQG�LGHQWLWLHV�
ZHUH� QHJRWLDWHG�DQG�H[SUHVVHG� WKURXJK�WLPH�DQG�
DFURVV� VSDFH��*LYHQ� WKH�WHPSRUDOO\�DQG� VSDWLDOO\�
IOXLG�QDWXUH�RI�&RDVW� 6DOLVK� LGHQWLW\��ZH� DUJXH�WKDW�

H[SORULQJ�LGHQWLWLHV�DW�PXOWLSOH� VFDOHV�RI�LQWHUDFWLRQ�

LV�WKH�PRVW� UREXVW�DSSURDFK��
:H� DSSURDFK� WKH�VWXG\�RI�6W"�O"� LGHQWLW\�ZLWK�

KRXVHKROG�GDWD�IURP�WKH�)UDVHU�9DOOH\� DFFXPXODWHG�
RYHU� WKH�SDVW����\HDUV�RI�DUFKDHRORJLFDO� UHVHDUFK��

$OWKRXJK� WKHUH�DUH�JDSV� LQ�RXU�FXUUHQW�GDWDVHW��ZH�

VXJJHVW�D�IUDPHZRUN�IRU�LQYHVWLJDWLQJ�SDVW� VRFLDO�

JURXS�LGHQWLW\�DQG�IRU�FROOHFWLQJ�DQG�DQDO\]LQJ�QHZ�

GDWD��7KLV� IUDPHZRUN�LQFOXGHV�D�FRQVLGHUDWLRQ�RI�

YDULDELOLW\� LQ�KRXVH� IRUP�DQG� VHWWOHPHQW�OD\RXW�
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7DEOH� ���,QIHUHQWLDO�/LQNV� EHWZHHQ� WKH�%XLOW� (QYLURQPHQW� DQG� 6RFLDO� *URXSV��

$QDO\WLFDO� 8QLWB6RFLDO� 8QLW�

7KH� +RXVH� +RXVHKROG�

7KH� 6HWWOHPHQW� /RFDO� JURXS�

3K\VLFDO� $WWULEXWHVB�
+RXVH� FRQVWUXFWLRQ�IRUP�

+RXVH� VL]H�

,QWHUQDO�KRXVH� IHDWXUHV� DQG� DUWLIDFWV�

1XPEHU� RI�KRXVHV�

5HODWLYH� VL]H�� IRUP��DQG�SRVLWLRQ� RI�

KRXVHV�

6RFLDO� ,QIHUHQFHVB�

([SUHVVLRQ� RI�KRXVHKROG� LGHQWLW\�
+RXVHKROG� VL]H�

+RXVHKROG� FRPSRVLWLRQ�� GDLO\� DFWLYLWLHV��

GHJUHH� RI� VHGHQWLVP�

/RFDO� JURXS� VL]H�

'HJUHH� RI�FRKHVLRQ�� UHODWLYH� VRFLDO�

SRVLWLRQV�

7KH�:DWHUVKHG� 0XOWL�VHWWOHPHQW�

JURXS�� �7ULEH��

7KH� )UDVHU�9DOOH\� 0XOWL�WULEDO� JURXS��

�PXOWLSOH�ZDWHUVKHGV�� �WKH�6W"UO"�
��

/RFDWLRQ� RI� VHWWOHPHQWV�

)RUP� DQG� OD\RXW�RI�KRXVHV� DQG�

VHWWOHPHQWV� LQ�FRPSDULVRQ� WR�

RWKHU�ZDWHUVKHGV�

)RUP� DQG� OD\RXW�RI�KRXVHV� DQG�

VHWWOHPHQWV� LQ�FRPSDULVRQ� WR�RWKHU�

UHJLRQVB�

'HJUHH� RI� LQWHUDFWLRQ�RXWVLGH� ORFDO� JURXSV�

([SUHVVLRQ� RI��WULEDO�� LGHQWLW\�

,QWHUDFWLRQ� ERWK�ZLWKLQ� DQG� RXWVLGH� WKH�

)UDVHU�9DOOH\�� EURDGHU� H[SUHVVLRQV� RI�

LGHQWLW\B�

DFURVV� VSDFH� DQG�WLPH��:H� SUHVHQW�GDWD� IURP�VL[�
VLWHV�ORFDWHG�LQ�WKH�FHQWUDO�DQG�XSSHU�)UDVHU�9DOOH\�
WKDW�ZHUH� H[FDYDWHG�E\�RQH�RU�PRUH� RI�WKH�DXWKRUV��
+RXVHV� DW�WKHVH�VLWHV�VSDQ�D�������\HDU�SHULRG�IURP�
����� FDO�%�&�� WR�WKH�$�'�� ����V��DIWHU�ZKLFK� WLPH�

(XURSHDQ� FRORQL]DWLRQ� RI� WKH�UHJLRQ�DFFHOHUDWHG�

GUDPDWLFDOO\� �)LJXUH������2XU� GDWD� VSDQ� WKH�WLPH�

UDQJH�RI�DOO�NQRZQ�KRXVHV� LQ�WKH�)UDVHU�9DOOH\� DQG�

UHSUHVHQW�RQH�RI�WKH�PRVW� FRPSOHWH�FKURQRORJLHV�
RI�KRXVHV� LQ�WKH�EURDGHU�3DFLILF�1RUWKZHVW�&RDVW�

UHJLRQ��:H� K\SRWKHVL]H� WKDW�VLPLODULWLHV�DQG�GLI�
IHUHQFHV�LQ�FHUWDLQ�DWWULEXWHV�RI�KRXVHV� DQG�VHWWOH�
PHQWV� VLJQDO�LPSRUWDQW�FKDQJHV�RU�FRQWLQXLWLHV�LQ�
VRFLDO�JURXS� LGHQWLW\��

6W"�O"� ,GHQWLWLHV� DQG�5HVLGHQWLDO� $UFKLWHFWXUH�

6W"�O"� DQG�EURDGHU�&RDVW� 6DOLVK�SHRSOHV� IRUPXODWH�
WKHLU�LGHQWLWLHV�ZLWKLQ�D�UDQJH�RI�VRFLDO��HFRQRPLF��
DQG�ULWXDO�LQWHUDFWLRQV��%LHUZHUW�������0LOOHU� ������
0LOOHU� �������$OWKRXJK�PDQ\�RI�WKHVH�UHODWLRQVKLSV�
DUH�QRW�VSDWLDOO\�UHVWULFWHG��ZH� IRFXV�KHUH�RQ�WKRVH�
DIILOLDWLRQV�WKDW�����DUH�OLQNHG�WR�DQG�H[SUHVVHG� DV�

SK\VLFDO�HOHPHQWV�RI�WKH�EXLOW�HQYLURQPHQW�DQG� ����
VWHP�IURP�UHODWLRQV�EHWZHHQ�KRXVHKROGV� �7DEOH� ����

2QH� RI�WKH�PRVW�YLVLEOH�6W��O"�DIILOLDWLRQV�LV�ZKDW�
LV�SRSXODUO\� DQG� VRPHZKDW� SUREOHPDWLFDOO\�
�.HQQHG\� ������NQRZQ�DV�WKH�ULYHU��RU�ZDWHUVKHG�
EDVHG� �WULEH���$SSUR[LPDWHO\� WZR�GR]HQ� 6W"�O"�
�WULEHV��VSRNH�GLDOHFWV� RI�FRPPRQ� ODQJXDJH� DQG�

UHFRJQL]HG� GHVFHQW�IURP� WKH�VDPH�PHWDSK\VLFDO�
DQFHVWRUV��&DUOVRQ�����D��� &ROOHFWLYHO\�� WKH�WULEHV�
ZHUH� OLQNHG�WKURXJK�D� VKDUHG� VHQVH� RI� LGHQWLW\��

ZKLFK� LV�UHIOHFWHG�LQ�WKH�REVHUYDWLRQ�RI�DQ�HOGHU�ZKR�
LQ�WKH�HDUO\� ����V�FKDUDFWHUL]HG� WKH�)UDVHU�5LYHU�
�6W"�O"�� DV� WKH��ULYHU�RI�ULYHUV����3ODFHG� LQ�D�FXO�
WXUDO�FRQWH[W���6W"UO"�� FDQ� DOVR� EH� UHJDUGHG� DV�

PHDQLQJ� �WULEH�RI�WULEHV���&DUOVRQ�����������
:LWKLQ� WKH�EURDG� DSSOLFDWLRQ� RI� WKH� WHUP�

�6W"�O"��� HWKQRJUDSKLF� VRXUFHV� �H�J���'XII� ������
6XWWOHV� ������ VXJJHVW�WKDW�PRVW� SROLWLFDO� UHODWLRQV�
WRRN�SODFH� DW�WKH�ORFDO�JURXS�OHYHO��+HDGV� RI�KRXVH�
KROGV�ZHUH� UHVSRQVLEOH�IRU�PDQDJLQJ� UHVRXUFHV�DQG�
DFWLYLWLHV�DPRQJ�PHPEHUV� RI�KRXVHKROGV�� DQG�WKH�
KHDGV�RI�OHDGLQJ�KRXVHKROGV�ZHUH�RIWHQ�FRQVLGHUHG�
WKH�KHDGV�RI�ORFDO�JURXSV��$V� D�IRUXP�IRU�SROLWLFDO�
DFWLYLW\��UHODWLRQV�EHWZHHQ�KRXVHKROGV� EHFDPH� WKH�
FHQWUDO�DUHQD�IRU�WKH�GHILQLWLRQ�RI�LGHQWLW\��

7KH� VWUXFWXUH�RI�UHODWLRQVKLSV�EHWZHHQ�KRXVH�
KROGV� DSSHDUV� WR�KDYH� GHYHORSHG� LQWR�D� IRUP�RI�
QHVWHG�KLHUDUFK\��$W� WKH�WLPH�RI�ILUVW�(XURSHDQ� FRQ�
WDFW�LQ�WKH�ODWH�HLJKWHHQWK�DQG�HDUO\�QLQHWHHQWK�FHQ�

WXULHV��HDFK��WULEDO��ZDWHUVKHG�ZDV� DVVRFLDWHG�ZLWK�
DW�OHDVW�RQH�PDMRU� WRZQ�RU�SRWODWFK�FHQWHU��0LOOHU�
�������5HODWLRQV� FHQWHUHG�RQ�WKH�)UDVHU�5LYHU�FRP�

PXQLFDWLRQV� FRUULGRU�DQG�DOVR� LQFOXGHG�VRPH�WULEDO�
FOXVWHUV�WKDW�ZHUH� DQFKRUHG�DURXQG�WRZQV�ORFDWHG�
QRW�LQ�WULEXWDU\�ZDWHUVKHGV�EXW�DORQJ�PDMRU� VORXJKV�
RU�VWUHWFKHV�RI�WKH�)UDVHU�5LYHU� LWVHOI��%HFDXVH� WKH�
6W"�O"� WUHDWHG�WKHVH�WULEDO�FOXVWHUV�DV� VRFLDO�HTXLY�
DOHQWV�RI�WKRVH�ORFDWHG�ZLWKLQ�WULEXWDU\�ZDWHUVKHGV��
&DUOVRQ� �����D��������KDV�WHUPHG�WKHP��ZDWHUVKHG�

HTXLYDOHQWV���

6RFLDO� FRKHVLRQ�ZLWKLQ�D� WRZQ�ZDV� VRPHWLPHV�
PDQLIHVWHG� SK\VLFDOO\��6RPH� RI�WKH�ODUJHU�WRZQV��
IRU�LQVWDQFH��FRQVLVWHG�RI�FOXVWHUV�RI�SODQN�KRXVHV�
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5HJLRQDO� 3HULRG�3KDVH� 6HWWOHPHQWV�ZLWK�([FDYDWHG� +RXVHV�
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6[Z"[ZL\PHOK��QRUWK��

0DXUHU�4MWK\LOB� B:HOT"PH[B�
,VODQG�

6[Z"[ZL\L�6[Z"[ZL\PHOK��VRXWK��

4LWK\LO�

@� ;D�\WHP�

)LJXUH� ���$UFKDHRORJLFDO� FKURQRORJ\� IRU�WKH�)UDVHU� 9DOOH\� DQG� UHODWLYH� DJHV� RI�VLWHV�GLVFXVVHG� LQ�WKH�WH[W�7KH� VROLG� OLQH�

UHSUHVHQWV� DOO� GDWHG� RFFXSDWLRQV�� WKH�WKLFNHU�SRUWLRQ� RI�WKH� OLQH�UHSUHVHQWV� WKH�RFFXSDWLRQV� ZLWK� KRXVHV� GLVFXVVHG� LQ�WKH�
WH[W�

SURWHFWHG�EHKLQG� D� VLQJOH�JLDQW�SDOLVDGH� �/DPE�
�����������7KH�KHDGV�RI�KLJK�VWDWXV�IDPLOLHV��ZKR�
KRVWHG�PDMRU� FRPPXQLW\�JDWKHULQJV��OLYHG�LQ�WKHVH�

ODUJHVW�VHWWOHPHQWV��6RPHZKDW� VPDOOHU�DQG�PRUH�
QXPHURXV� DIILOLDWHG�YLOODJHV�ZHUH� IRXQG� LQ�VHF�

RQGDU\�ORFDWLRQV��PRUH� UHPRYHG�IURP�VLJQLILFDQW�
ILVKLQJ�VLWHV�DQG�SODFHV� RI�SROLWLFDO��HFRQRPLF��DQG�

VSLULWXDO�SRZHU��0XFK� VPDOOHU�DQG�PRUH� VHDVRQDO�
KDPOHWV�ZHUH� VFDWWHUHG�WKURXJKRXW�WKH�WHUULWRU\�QHDU�

UHVRXUFH�FROOHFWLQJ� ORFDOHV��$W� WKH�FHQWHU�RI�HDFK�
ZDWHUVKHG� V\VWHP�ZHUH� SURPLQHQW�KRXVHKROGV� LQ�
WKH�XSSHU�HFKHORQ�RI�WKLV�QHVWHG�KLHUDUFK\�RI�UHOD�
WLRQV��$V� FHQWHUV�RI�SROLWLFDO��HFRQRPLF�� VRFLDO��DQG�

UHOLJLRXV� LQWHUDFWLRQV��KRXVHKROGV� ZLWKLQ� WKHVH�

VWUDWHJLFDOO\�VLWXDWHG�VHWWOHPHQWV�IDFWRUHG�SURPL�
QHQWO\��E\�H[WHQVLRQ��LQ�WKH�SURFHVV�RI�LGHQWLW\�SUR�
GXFWLRQ��

6W"�O"�+RXVHV� DQG�6HWWOHPHQWV�

$UFKDHRORJLFDO� DQG� HWKQRJUDSKLF� HYLGHQFH�
GHVFULEHV� WZR�EDVLF� W\SHV�RI�SHUPDQHQW�KRXVHV� LQ�

6W"�O"� 6HWWOHPHQWV��WKH�FHGDU�SODQN�KRXVH� �V
LO�
WH[ZGZW[Z��)LJXUH����DQG�WKH�VHPL�VXEWHUUDQHDQ��RU�
LQ�JURXQG��SLWKRXVH� �VTHPHO��)LJXUH�����7KH�SODQN�
KRXVH��ZLWK� VRPH�YDULDWLRQ�LQ�VL]H�DQG�IRUP��ZDV�
IRXQG�WKURXJKRXW�6W"�O"� WHUULWRU\��ZKHUHDV� WKH�SLW�
KRXVH� DSSHDUV� WR�KDYH�EHHQ�PRUH� FRPPRQ� LQ�WKH�

UHJLRQ� HDVW� RI� WKH�ORZHU�YDOOH\� �VHH�)LJXUH� ���

6FKDHSH� HW�DO���������$W� WKH�WLPH�RI�FRQWDFW��ERWK�

W\SHV�RI�VWUXFWXUHV�ZHUH� RFFXSLHG� DQG�PDLQWDLQHG�

E\�D�FRKHVLYH�KRXVHKROG� JURXS� OHG�E\�D�UDQNLQJ�
PDOH� DQG�FRPSRVHG� RI�NLQ��QRQ�NLQ�IROORZHUV��DQG�
VRPHWLPHV�VODYHV��:LWKLQ�SODQN�KRXVHV��VRFLDO�UHOD�

WLRQVKLSV�ZHUH� UHIOHFWHG�LQ�UHODWLYH�VL]H��FRQVWUXF�

WLRQ�� DQG� LQWHUQDO� OD\RXW� �&DUOVRQ� ���������
+LOO�7RXW� ������ 6XWWOHV� ������� 3XEOLVKHG� HWKQR�

JUDSKLF�DQG�KLVWRULFDO�VRXUFHV�DUH�PRUH� VLOHQW�DERXW�
WKH�UHODWLRQVKLS�RI�VRFLDO�DQG�SK\VLFDO�VSDFH�ZLWKLQ�

SLWKRXVHV��DOWKRXJK�ZH� H[SHFW�SDWWHUQV�VLPLODU�WR�
WKRVH�REVHUYHG�IRU�DERYHJURXQG�SODQN�KRXVHV��

7KH� RYHUULGLQJ�LPSRUWDQFH�RI�WKH�)UDVHU�5LYHU�
DV�D�FRUULGRU�RI�WUDQVSRUWDWLRQ�DQG�FRPPXQLFDWLRQ�
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LOWH[ZDZW[Z��SODQN�KRXVH��

>9RO������1R�� ��������

)LJXUH� ���3ODQN� KRXVH� VWUXFWXUH� GHVFULEHG� LQ�WKH�HWKQRJUDSKLF� DQG� KLVWRULFDO� UHFRUG��ZLWK�+DOT
HPH\OHP� VWUXFWXUDO� WHUPV�

DGGHG� �DGDSWHG� IURP�6FKDHSH� HW�DO�� >�������@�� LPDJH� FRXUWHV\� RI�-DQ�3HUULHU���

6T	Q"O� �SLWKRXVH��

6NZ
LWHO��ODGGHU��

/KDH.SWHO�VK[ZHOLV�WH�KH\HTZ��E�MQFK��
�IORRU���AK��

)LJXUH� ���3LWKRXVH� VWUXFWXUH� GHVFULEHG� LQ�WKH�HWKQRJUDSKLF� DQG� KLVWRULFDO� UHFRUG�� ZLWK�+DOT
HPH\OHP� VWUXFWXUDO� WHUPV�

DGGHG� �DGDSWHG� IURP�6FKDHSH� HW�DO�� >�������@�� LPDJH� FRXUWHV\� RI�-DQ�3HUULHU���
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LV�UHIOHFWHG�LQ�WKH�6W"�O"� EXLOW�HQYLURQPHQW��)RU�

H[DPSOH�� WKH�SLWKRXVH� HQWUDQFH� ODGGHU�JHQHUDOO\�
ZDV� RULHQWHG�WRZDUG�WKH�ULYHU��'XII����������� DQG�

SODQN�KRXVHV�ZHUH� W\SLFDOO\�EXLOW�LQ�URZV�SDUDOOHO�
WR�DQG�IDFLQJ�WKH�ULYHU��%LHUZHUW����������������
)XUWKHUPRUH��WHUPV�LQ�WKH�+DOT
HPH\OHP� GLDOHFW�

�WKH�XSULYHU�GLDOHFW�RI�+DONRPHOHP�� IRU�SODQN�KRXVH�

SDUWV�RULHQW�WKH�KRXVH� WR�WKH�GLUHFWLRQ�RI�ULYHU
V�IORZ�

�VHH�)LJXUH�����'LIIHUHQFHV� LQ�WKH�VL]H�DQG�ORFDWLRQ�
RI�WKHVH�KRXVHV� FRPPRQO\�FRUUHVSRQGHG�WR�GLIIHU�
HQFHV� LQ�KRXVHKROG� VWDWXV�DQG�ZHDOWK� �%DUQHWW�
������������� 6LPLODU�GHVFULSWLRQV�DFFRXQW�IRU�ORQJ�
VWDQGLQJ�VRFLDO�VSDWLDO�UHODWLRQVKLSV�H[SUHVVHG�VWLOO�

WRGD\�DPRQJ�SHRSOH�� KRXVHKROGV�� DQG�KRXVHV� LQ�
6W"�O"� JDWKHULQJV� DQG� VHWWOHPHQWV� �%LHUZHUW�
���������� ����������

:K\�3LWKRXVHV� DQG�3ODQN�+RXVHV"�

%HFDXVH�PRVW�RWKHU�&RDVW� 6DOLVK�JURXSV�KLVWRULFDOO\�
OLYHG�LQ�SODQN�KRXVHV��DQWKURSRORJLVWV�KDYH�RIIHUHG�
D�YDULHW\�RI�IXQFWLRQDO�DQG�VRFLDO�H[SODQDWLRQV�IRU�
WKH�SUHVHQFH�RI�SLWKRXVHV�LQ�WKH�)UDVHU�9DOOH\��7KHVH�

H[SODQDWLRQV� LQFOXGH�WKDW�SLWKRXVHV�ZHUH�XVHG� ����
GXULQJ�WKH�FROGHVW�PRQWKV�� ����IRU�GHIHQVH��RU�����
RQO\�E\�HOLWH�IDPLOLHV� �%DUQHWW�������'XII� ������
+LOO�7RXW� ������6PLWK��������(QYLURQPHQWDO�H[SOD�
QDWLRQV�DUH�VXSSRUWHG�E\�WKH�FRQFHQWUDWLRQ�RI�SLW�
KRXVHV� LQ�WKH�FHQWUDO� DQG�XSSHU� )UDVHU�9DOOH\�
�)LJXUH� ���ZKHUH� FROGHU�DQG�GULHU�ZLQWHUV�SUHYDLO�
�6FKDHSH� HW�DO������������ 5REHUW� -RH��DQ�RUDO�KLV�
WRULDQ�DPRQJ� WKH�7V
HO[ZH\HTZ�6W"�O"� SHRSOH��
QRWHG�WKDW�SLWKRXVHV�ZHUH� UDUHO\�IRXQG�LQ�WKH�ORZHU�
)UDVHU�9DOOH\�EHFDXVH� WKH�JURXQG�ZDV� JHQHUDOO\�WRR�
ZHW� �'XII�����������7KHUH� LV�D�JHQHUDO�DFFHSWDQFH�
DPRQJ�DUFKDHRORJLVWV�RI�WKH�UHJLRQ�WKDW�SLWKRXVHV�
ZHUH�RFFXSLHG� LQ�WKH�ZLQWHU��GHVSLWH�WKH�DEVHQFH�RI�

VHDVRQDOLW\� GDWD� WR�LQGHSHQGHQWO\�HYDOXDWH� WKLV�

DVVXPSWLRQ��'DWD� SUHVHQWHG�KHUH�VXJJHVW�WKDW��FRQ�

WUDU\�WR�HWKQRJUDSKLF�VRXUFHV��VRPH�SLWKRXVHV�ZHUH�
OLYHG� LQ�\HDU� URXQG� �VHH� 6[Z"[ZL\PHOK� DQG�

:HOT"PH[� EHORZ���

$UFKDHRORJLFDO� H[SODQDWLRQV� IRU� WKH� FR�
RFFXUUHQFH�RI�SLWKRXVHV�DQG�SODQN�KRXVHV�KDYH�DOVR�
UHOLHG� RQ� DVVXPSWLRQV� DERXW� WKH�UHODWLRQVKLS�
EHWZHHQ�6DOLVK�KRXVH�IRUPV�DQG�LGHQWLW\��)RU�PDQ\�

DUFKDHRORJLVWV��SLWKRXVHV�DUH�HTXDWHG�ZLWK�WKH�,QWH�
ULRU�3ODWHDX� DQG�SODQN�KRXVHV�ZLWK�WKH�&RDVW��7KXV��
WKH�FR�RFFXUUHQFH�RI�ERWK�IRUPV�LV�VHHQ�DV�HYLGHQFH�
RI� LQIOXHQFH�E\�ERWK�FRDVWDO� DQG� ,QWHULRU�3ODWHDX�
FXOWXUHV� �&URZH�6ZRUGV� ������+DQVRQ� ������

0LWFKHOO� ������YRQ�.URJK� �������2XU�UHYLHZ��KRZ�

HYHU��VXJJHVWV�WKDW�ZLWKLQ�WKH�SLWKRXVH�SODQN�KRXVH�

FRQWLQXXP��WKHUH�LV�KXJH�YDULDWLRQ�LQ�VWUXFWXUHV�WKDW�
GRHV� QRW�HDVLO\� DOORZ� IRU�D� VLPSOH�HTXDWLRQ�ZLWK�
&RDVW� YHUVXV�3ODWHDX� LGHQWLWLHV��7KXV��ZKLOH�ZH� UHF�

RJQL]H� WKDW�FOLPDWH� DQG� LQWHUFXOWXUDO�LQWHUDFWLRQ�

OLNHO\� VLPXOWDQHRXVO\� LQIOXHQFHG� DUFKLWHFWXUDO�

IRUPV��ZH� YLHZ� DUFKLWHFWXUDO�H[SUHVVLRQ�DV� LQIOX�
HQFHG�E\�SROLWLFDO��HFRQRPLF�� VRFLDO��DQG�UHOLJLRXV�
IXQFWLRQV�DQG�UHODWLRQV��$OGHQGHUIHU�DQG�6WDQLVK�

������5DSRSRUW� �������

)U"VHU� 9DOOH\�+RXVHV��

$UFKDHRORJLFDO� (YLGHQFH�

,Q�WKH�IROORZLQJ�VXPPDU\��ZH� SURYLGH�GHWDLOV�RQ�

WKH�VHWWLQJ��DJH��VL]H��FRQVWUXFWLRQ��DQG�SRVLWLRQ�RI�
UHVLGHQWLDO�DUFKLWHFWXUH�DW�VL[�VLWHV�LQ�WKH�FHQWUDO�DQG�

XSSHU�)UDVHU�9DOOH\� �7DEOHV���DQG����VHH�)LJXUHV� ��
DQG�����:KHUH� SRVVLEOH��ZH�XVH� WKH�+DOT
HPH\OHP�
SODFH� QDPH� DV� WKH� VLWH�QDPH�� ,Q� WKH�FDVH� RI�

6[Z"[ZL\PHOK� �.DW]�� DQG�4LWK\LO� �6FRZOLW]���
WKHVH�QDPHV� UHSODFH�RWKHU��QRQ�QDWLYH�QDPHV� WKDW�
KDYH�EHHQ�SUHYLRXVO\�SXEOLVKHG��H�J���+DQVRQ� ������

/HSRIVN\� HW�DO��������� 2XU� UHYLHZ�VWDUWV�ZLWK� WKH�
ROGHVW�GDWHG�KRXVHV� LQ�WKH�)UDVHU�9DOOH\� �;DL\WHP�
DQG�0DXUHU�� DQG�FRQWLQXHV�ZLWK� WZR�VHWWOHPHQWV�

GDWLQJ� WR�WZR�WR�WKUHH�PLOOHQQLD� DJR"RQH� ZLWK�
ERWK�SODQN�KRXVHV�DQG�SLWKRXVHV�DQG�WKH�RWKHU�ZLWK�

RQO\� SLWKRXVHV� �4LWK\LO� DQG� 6[Z"[ZL\PHOK��
UHVSHFWLYHO\���:H� HQG�RXU�UHYLHZ�ZLWK� WZR�VHWWOH�
PHQWV�RFFXSLHG�E\�WKH�6W"�O"� LQ�WKH�/DWH� DQG�&RQ�
WDFW�&RORQLDO�SHULRGV� �:HOT"PH[� DQG�7V
TR�OV���

;D�\WHP� �'J5Q�����

;DL\WHP�� IRUPHUO\�FDOOHG� WKH�+DW]LF� 5RFN� VLWH��LV�
ORFDWHG�RQ� WKH�)UDVHU�5LYHU� RQ� ORZ�WHUUDFHV�DGMD�
FHQW�WR�WKH�IORRG�SODLQ� �)LJXUH�����$UFKDHRORJLFDO�
UHPDLQV�OLH�EHWZHHQ� WKH�ULYHU�DQG�D� ODUJH�ERXOGHU�
WKDW�LV�D� VSLULWXDO�VLWH�UHFHQWO\�QDPHG�;DL\WHP�
��VXGGHQO\� WUDQVIRUPHG��� WR�FRPPHPRUDWH� WKH�

VWRU\�RI�LWV�FUHDWLRQ�E\�;H[D�OV�� WKH�7UDQVIRUPHUV�

�&DUOVRQ�HW�DO�� ����������� 7KH� HDUOLHVW�RFFXSDWLRQ�
DW�;DL\WHP�GDWHV�WR�DERXW�������\HDUV�DJR� ������"�
����&�\U�%�3���%HWD��������0DVRQ� ������2UPHURG�

���������� EXW�WKHUH�LV�QR� HYLGHQFH� RI�UHVLGHQWLDO�
VWUXFWXUHV�XQWLO�VRPH������� \HDUV� ODWHU��2UPHURG�
�������([FDYDWLRQV� IRFXVHG�RQ�WZR�RI�WKHVH�VWUXF�
WXUHV��6WUXFWXUHV���DQG����7DEOH� ����$� WKLUG��6WUXF�
WXUH����7DEOH� ���PD\� EH� FRQWHPSRUDQHRXV� ZLWK�
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7DEOH� ���5DGLRFDUERQ� 'DWHV� RI�6LWHV�'LVFXVVHG� LQ�7H[W��

6LWH� +RXVH� �� /DE�� 5DGLRFDUERQ� $JH� %�3��

&DO� $JH� 5DQJHD� RU�

HVWLPDWHG� DJHE�

;"W\WHP�

0DXUHU�

4LWK\LO�

4LWK\LO�,VODQG�

6[Z"[ZL\PHOK��6RXWK��
�6RXWK��

6[Z"[ZL\PHOK� �1RUWK��

:HOT"PH[�

7V
T"�OV�

6WUXFWXUH� ��

6WUXFWXUH� ��

6WUXFWXUH� ��

6WUXFWXUH� ��
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$�'�� ����������� SUH�����V��
EDVHG� RQ� DUWLIDFWV�

$�'�� �����������
$�'�� ����������

$�'�� ����V�

$�'�� ����V�

D$8�FDOLEUDWHG� DJHV� UHSUHVHQWHG� DW��� VLJPD��PLQLPXP� DQG�PD[LPXP� GDWH� UDJHV� DUH�SURYLGHG�� &DOLEUDWHG� XVLQJ�&DOLE� �������
E(VWLPDWHV� EDVHG� RQ� VWUDWLJUDSKLF�GDWD� DQG� WHPSRUDOO\� VHQVLWLYH� UHFRYHUHG� DUWLIDFWV��

6WUXFWXUH����EXW� LW�ZDV� QRW�IXOO\�H[SRVHG� DQG� LWV�
DUFKLWHFWXUDO�GHWDLOV�ZHUH� QRW�UHFRUGHG� �0DVRQ�
������2UPHURG� ����������

/HVV� WKDQ�KDOI�RI�6WUXFWXUH���ZDV� H[FDYDWHG��)LJ�
XUH�����EXW�GHWDLOV� RI� LWV�FRQVWUXFWLRQ�ZHUH� FOHDU�

RZLQJ�WR�WKH�DEVHQFH�RI�UHIXUELVKLQJ��7KH� VWUXFWXUH�
ZDV� EXLOW�RYHU�D�FDSSHG�HDUWK�RYHQ�RQ�D�OHYHOHG�VXU�
IDFH�WKDW�ZDV� SDUWLDOO\�FXW�LQWR�WKH�VORSH�RI�WKH�WHU�
UDFH��%DVHG� RQ� WKH�H[WHQW�RI� WKH�H[SRVHG� IORRU�

GHSRVLW������P� LV�D�JRRG� HVWLPDWH�RI�WKH�HDVW�ZHVW�
GLPHQVLRQ�RI�WKH�VWUXFWXUH��EXW�����P� LV�D�PLQLPXP�

OHQJWK�IRU�WKH�QRUWK�VRXWK�GLPHQVLRQ��7KH�SDWWHUQ�
LQJ�RI�SRVW�PROGV� DQG�VWDNH�PROGV� RQ� WKH�IORRU�RI�
6WUXFWXUH���VXJJHVWV�LW�KDG�YHUWLFDO�SRVWV�DQG�ZDOOV�
RQ� WKH�QRUWK�DQG�HDVW� VLGHV�ZKHUH� WKH�IORRU�ZDV�
EHORZ� WKH�JURXQG�VXUIDFH��1R� KHDUWK�ZDV� UHFRYHUHG�

GXULQJ�H[FDYDWLRQ�� LW�PD\� OLH�WR�WKH�VRXWK�RI�WKH�
H[FDYDWHG� SDUW�RI� WKH�VWUXFWXUH��%DVHG� RQ� WKH�

H[SRVHG� DUHD��ZH� VXUPLVH�WKDW�6WUXFWXUH���KRXVHG�
D� VPDOO�IDPLO\�JURXS��

6HYHUDO�NLQGV�RI�WDVNV�ZHUH� FRQGXFWHG� LQ�DVVR�
FLDWLRQ�ZLWK�6WUXFWXUH����7DVNV�SHUIRUPHG�LQVLGH�WKH�
VWUXFWXUH�LQFOXGH�WRRO�PDQXIDFWXULQJ��WKH�SURFHVV�
LQJ�DQG�RU�FRQVXPSWLRQ�RI�EHUULHV��DQG�WKH�XVH�RI�
UHG�RFKUH�SLJPHQW��0RVW� IRRG�SURFHVVLQJ�DQG�VWRU�

DJH�VHHP�WR�KDYH�WDNHQ�SODFH�RXWVLGH�WKH�VWUXFWXUH��
DV� LQGLFDWHG�E\� VHYHUDO�HDUWK�RYHQV� RI�GLIIHUHQW�
GLPHQVLRQV� �)LJXUH� ���� 7KH� RYHQV� FRQWDLQHG�
UHPDLQV�RI�SURFHVVHG�EHUULHV��ELUGV��PDPPDOV�� DQG�
ILVK��,Q�DGGLWLRQ��WKHUH�ZHUH� WZR�IRUPV�RI�VWRUDJH��
SLWV�DQG�D�VWRUDJH�ER[� �2UPHURG��������

6WUXFWXUH���� ORFDWHG����P� XSVORSH� RI�6WUXFWXUH�

���ZDV� ILUVW�RFFXSLHG� DSSUR[LPDWHO\�����\HDUV�DIWHU�
WKH�HDUOLHVW�DJH�HVWLPDWH�IRU�6WUXFWXUH����5DGLRFDU�
ERQ�GDWHV�IURP�D�KHDUWK�DQG�D�SRVW�PROG� �7DEOH����
LQGLFDWH�WKDW��XQOLNH�6WUXFWXUH����ZKLFK� SUREDEO\�
ZDV�RFFXSLHG�IRU�RQO\�VHYHUDO�\HDUV��6WUXFWXUH���ZDV�
XVHG� IRU�DW�OHDVW����� \HDUV��/LNH� 6WUXFWXUH����WKH�
IORRU�RI�6WUXFWXUH���ZDV� DOVR�SDUWO\�H[FDYDWHG� LQWR�
WKH�WHUUDFH�VORSH� WR�FUHDWH�D� OHYHO�VXUIDFH��0DVRQ�
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%HQFK� RI�6WUXFWXUH� ��

([WUDSRODWHG� ERXQGDU\� RXWOLQH� RI�6WUXFWXUH� ��

(GJH� RI�6WUXFWXUH� ��IORRU�

3RVWPROGV� 	� VWDNHPROGV�

1RQ�WKHUPDO� SLW��SRVVLEO\� VWRUDJH�

6KDOORZ� RYHQ�

1�

�� �P�
)HDWXUHV� 1RW� WR�6FDOH�

(DUWK�RYHQ�

)LJXUH� ���6WUXFWXUH� ��DW�;D�\WHP� �DGDSWHG� IURP�2UPHURG� �������

������� ,W�LV�URXJKO\�VTXDUH�DQG�LV�ODUJHU�WKDQ�6WUXF�
WXUH�����[��� P���7KLV� VL]H�VXJJHVWV�LW�FRXOG�KDYH�
KRXVHG� DSSUR[LPDWHO\����SHRSOH�� RU�DW� OHDVW�WZR�

H[WHQGHG� IDPLOLHV� �FI��+D\GHQ� HW�DO�� �������7KH�

SUHVHQFH� RI�PXOWLSOH� IDPLO\�JURXSV� LV�DOVR� VXJ�

JHVWHG�E\� VHYHUDO�KHDUWKV�ORFDWHG�QHDU� WKH�JUDYHO�
EHQFK�DW�WKH�HGJHV�RI�WKH�IORRU��)LJXUH�����DOWKRXJK�
KHDUWK�FRQWHPSRUDQHLW\�KDV�QRW�EHHQ�GHPRQVWUDWHG��
([FDYDWLRQ� DOVR�UHYHDOHG�D�FRPSOH[�SDWWHUQ�RI�SRVW�
PROGV�� VRPH�H[FHHGLQJ� ���FP�LQ�GLDPHWHU��ZKLFK�
GHOLQHDWHG� WKH�ZDOOV� �)LJXUH����DQG�OLNHO\�UHIOHFWHG�
RYHU�IRXU�FHQWXULHV�RI�KRXVH�PDLQWHQDQFH�DQG�UHIXU�

ELVKLQJ� �0DVRQ� �������
(DUWK�RYHQV�FRQWLQXHG�WR�EH�FRQVWUXFWHG�RQ�WKH�

ORZHVW�WHUUDFH�GXULQJ�WKH�RFFXSDWLRQ� RI�6WUXFWXUH�
���7KHVH� RYHQV�ZHUH� ODUJHU�WKDQ�WKRVH�DVVRFLDWHG�
ZLWK�6WUXFWXUH����7KH� ODUJHVW�������[������P�DQG����
FP�GHHS��ZDV� XVHG� WR�SURFHVV� VXEVWDQWLDO�TXDQWL�
WLHV�RI�SODQW�DQG�DQLPDO� IRRGV� �2UPHURG��������

SRVVLEO\� WR�SUHVHUYH�WKHP�IRU�ODWHU�FRQVXPSWLRQ�RU�

IRU�LPPHGLDWH�FRQVXPSWLRQ�E\�D�ODUJH�JURXS��2WKHU�

HDUWK�RYHQV�DVVRFLDWHG�ZLWK�6WUXFWXUH���FRQWDLQHG�
IRRGV�LWHPV�DYDLODEOH�RQO\�LQ�GLVWDQW�FRDVWDO�ZDWHUV�
LQ�WKH�ODWH�ZLQWHU�DQG�VSULQJ��LQFOXGLQJ�IODWILVK�DQG�
VKHOOILVK��7KHVH� GDWD� VXJJHVW� WKDW�RFFXSDQWV� RI�
6WUXFWXUH� ��SURFHVVHG�� VWRUHG��DQG� FRQVXPHG�
UHVRXUFHV�JDWKHUHG�DW�JUHDWHU�GLVWDQFHV� WKDQ�WKRVH�
XVHG�E\�RFFXSDQWV�RI�6WUXFWXUH����

&RPSDULVRQ� RI�WKH�VL]HV� DQG� IRUPV�RI�6WUXF�
WXUHV���DQG� �� DQG� DVVRFLDWHG� IHDWXUHV�SURYLGHV�
LQVLJKWV�LQWR�KRXVHKROG� FRPSRVLWLRQ�DQG�DFWLYLWLHV�
DW�;DL\WHP� RYHU�D�SHULRG�RI�VHYHUDO�KXQGUHG�\HDUV��
%RWK� VWUXFWXUHV�VKDUHG�NH\�GHVLJQ�HOHPHQWV��LQFOXG�

LQJ�XSULJKW�SRVWV�DQG�VWDNHV�DQG�UHFWDQJXODU�IRRW�

SULQWV�FXW�LQWR�WKH�WHUUDFH�VORSH��&RQWLQXLW\�LQ�WKHVH�

GHVLJQ� IHDWXUHV�PD\� UHIOHFW�FRQWLQXLW\�LQ�VRFLDO�

JURXSV�DQG�VKDUHG�FXOWXUDO�QRUPV��+RZHYHU�� 6WUXF�
WXUH���ZDV� FRQVLGHUDEO\� ODUJHU�WKDQ�6WUXFWXUH� ���

SHUKDSV� LQGLFDWLQJ� D� VKLIW�IURP�QXFOHDU�� WR�

H[WHQGHG�IDPLO\�KRXVHKROG�RUJDQL]DWLRQ�RYHU�WLPH��
&RQFXUUHQW�ZLWK� WKLV�VKLIW�ZDV� DQ�HODERUDWLRQ�RI�
UHVRXUFH�SURFHVVLQJ� DQG� VWRUDJH��LQGLFDWHG�E\�DQ�
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)LJXUH� ���6WUXFWXUH� ��DW�;D�\WHP� �DGDSWHG� IURP�0DVRQ� �������

LQFUHDVH�LQ�WKH�QXPEHU�DQG� VL]H�RI�RXWGRRU�HDUWK�
RYHQV�DQG�VWRUDJH�SLWV��DV�ZHOO� DV�WKH�H[SDQVLRQ�RI�
GLHW� WR�LQFOXGH�QRQORFDO� IRRGV��)XUWKHUPRUH��WKH�

SUHVHQFH� RI�IRRG� UHPDLQV� SURFXUHG� LQ�ZLQWHU�
PRQWKV� VXJJHVWV� WKDW�ODWHU�UHVLGHQWV�RI�;"�\WHP�
XVHG� WKH�VLWH�\HDU�URXQG��

$OWKRXJK� VPDOOHU� LQ�VL]H�� HDUO\� VWUXFWXUHV�DW�

;D�\WHP� VKDUH�PDQ\� HOHPHQWV�ZLWK� QLQHWHHQWK�

FHQWXU\�&RDVW� 6DOLVK�SODQN�KRXVHV�� ,Q�ERWK�FDVHV��
WKH�HIIRUW�UHTXLUHG�WR�SUHSDUH� WKH�;D�\WHP� KRXVH�

VLWHV��HUHFW�VXEVWDQWLDO�SRVWV��DQG�VSDQ�WKHP�ZLWK�
WLPEHUV�DW�OHDVW�����P� ORQJ��LQGLFDWHV�D� VLJQLILFDQW�
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LQYHVWPHQW�RI�ODERU��6WDNH�PROG� ORFDWLRQV�LQVLGH�DQG�
RXWVLGH� WKH�;D�\WHP� VWUXFWXUH�ZDOOV� DOVR� UHVHPEOH�
WKH�DUUDQJHPHQW�RI�SROHV�XVHG�WR�VXSSRUW�FHGDU�EDUN�
RU�SODQN�ZDOOV� LQ�&RQWDFW�&RORQLDO� SHULRG�SODQN�
KRXVHV� �%DUQHWW� ������%RXFKDUG� DQG�.HQQHG\�
����D�� ����E������D�� ����E���)LQDOO\��WKH�SRVVLEOH�
VWRUDJH�ER[�PD\� EH� WKH�SUHFXUVRU�RI�DQ�LPSRUWDQW�
WHFKQRORJ\��L�H���EHQWZRRG�ER[HV�� WKDW�ZDV� HWKQR�

JUDSKLFDOO\� GRFXPHQWHG� LQ�&RDVW� 6DOLVK� SODQN�
KRXVHV��

7KH�0DXUHU� 6LWH� �'K5N����

7KH�0DXUHU� VLWH�LV�VLWXDWHG�RQ�D� VWDEOH��ODWH�3OHLV�
WRFHQH�WHUUDFH�DW� WKH�IRRW�RI�D� ODUJH�EHGURFN�KLOO�

�+RS\DUG�+LOO�� )LJXUH� ���RYHUORRNLQJ� WKH�)UDVHU�
5LYHU� LQ�WKH�FHQWUDO�)UDVHU�9DOOH\��$UFKDHRORJLFDO�
UHVHDUFK�DW� WKH�VLWH�EHJDQ� LQ�WKH�����V� �/H&ODLU�
������ ������3HUF\� �������/H&ODLU
V� H[FDYDWLRQV�
IRFXVHG�RQ�D�VLQJOH�KRXVH�GHSUHVVLRQ��+LV� SUHOLP�
LQDU\�UHSRUW�RI�DQ�(D\HP� 3KDVH� �)LJXUH����KRXVH��
WKHQ�WKH�HDUOLHVW�NQRZQ�KRXVH�IHDWXUH�LQ�WKH�1RUWK�
ZHVW�&RDVW�� VWLUUHG�ERWK�LQWHUHVW�DQG�VNHSWLFLVP�LQ�
WKH�DUFKDHRORJLFDO� FRPPXQLW\� �%RUGHQ� ������
/H&ODLU� �����������0DWVRQ� DQG�&RXSODQG� �������

&RPSOHWH� DQDO\VLV� RI�WKH�UHSRUWHG�KRXVH� IHDWXUH��
KRZHYHU��ZDV� QRW�WR�EH�FDUULHG�RXW�IRU�DQRWKHU�WZR�
GHFDGHV��

,Q� �����6FKDHSH� UHH[DPLQHG� WKH�0DXUHU� FRO�
OHFWLRQ�DQG�/H&ODLU
V� H[FDYDWLRQ�GDWD��+LV� UHVHDUFK�
FRQILUPHG�WKDW�WKH�IHDWXUH�ZDV� D�KRXVH� VWUXFWXUH��
DOPRVW�������\HDUV�ROG� �6FKDHSH� ������������ 7KH�

DQDO\VLV� UHVXOWHG� LQ�D� UHYLVLRQ�RI� WKH�VWUXFWXUDO�

GHVFULSWLRQ�DQG�SURYLGHG�QHZ�LQVLJKWV�LQWR�(D\HP�
3KDVH� KRXVHKROG� RUJDQL]DWLRQ� �)LJXUH����� 6WUXF�
WXUDO�UHPDLQV�DQG�IHDWXUHV�VXJJHVW�WKH�0DXUHU� KRXVH�

UHSUHVHQWV�D�SURWRW\SH�RI�ODWHU�6W"�O"�&RDVW� 6DOLVK�
KRXVH� IRUPV�LQFRUSRUDWLQJ�HOHPHQWV�RI�ERWK�VKHG�
URRI�SODQN�KRXVHV� DQG�SLWKRXVHV� �FRPSDUH�$PHV�
DQG�0DVFKQHU� ������������

$V� GHVFULEHG� E\�6FKDHSH� ������� ������� WKH�
VWUXFWXUH�ZDV� UHFWDQJXODU������[�����P�� DQG�ZDV� RUL�
HQWHG�QRUWK�VRXWK�DORQJ� LWV�ORQJ�D[LV�� ,W�KDG�D�OHYHO�
IORRU�VXUIDFH�WKDW��OLNH�VTHPHO��ZDV� VKDOORZO\�GXJ�
LQWR�WKH�JURXQG� �)LJXUH� ����$FFXPXODWHG� IORRU�
GHEULV�ZDV� ������ FP� WKLFN��LQGLFDWLQJ�LQWHQVLYH�
DQG� SRVVLEO\� FRQWLQXRXV� RFFXSDWLRQ� RYHU� DQ�

H[WHQGHG�SHULRG��/DUJH�� YHUWLFDO�FRUQHU�SRVWV� VXS�

SRUWHG�WKH�URRI�ZKLOH� VPDOOHU�SRVWV�RU�VWDNHV�DORQJ�
WKH�SHULPHWHU�EHWZHHQ� WKH�FRUQHU�SRVWV�VHUYHG�DV�D�

IUDPHZRUN�WR�ZKLFK�KRUL]RQWDOO\�ODLQ�ZDOO�SODQNV�

FRXOG�KDYH�EHHQ� ODVKHG��7KLV�SDWWHUQ�RI�SRVWKROHV�
LV�VLPLODU�WR�WKDW�RI�WKH�SODQN�ZDOOHG� VWUXFWXUHV�DW�
WKH�2]HWWH� VLWH��0DXJHU� �����������������������

5HPQDQWV� RI�ZKDW�DSSHDUHG� WR�EH�GHFRPSRVHG�
ZRRG� SODQNV� OLQHG� WKH�VLGH�ZDOOV� RI� WKH�KRXVH�

GHSUHVVLRQ�DW�0DXUHU�� 7KHVH� SODQNV�H[WHQGHG�YHU�

WLFDOO\������� FP�EHWZHHQ� WKH�UHFHVVHG�KRXVH� IORRU�
DQG� WKH�DQFLHQW� JURXQG� VXUIDFH��6PDOO� LQWHULRU�
VWDNHV�DEXWWLQJ�WKH�UHPQDQWV�RI�WKLV�DSSDUHQW�UHWDLQ�

LQJ�ZDOO� OLNHO\�DFWHG�DV�UHLQIRUFHPHQWV�WR�SUHYHQW�
WKH�ZDOO� IURP�FROODSVLQJ� LQZDUG��)RXU� SRVVLEOH�
SRVWKROHV� ORFDWHG�RQ�WKH�QRUWKHUQ�KDOI�RI�WKH�IORRU�

UHSUHVHQW�HLWKHU�LQWHUQDO�GLYLGHUV� RU�HSLVRGHV� RI�

UHPRGHOLQJ��
7ZR� UDGLRFDUERQ�VDPSOHV�IURP�D�KHDUWK�IHDWXUH�

DVVRFLDWHG�ZLWK� WKH�IORRU�RI�WKH�KRXVH�GDWH� WKH�IHD�
WXUH��%RWK�GDWHV�DUH�LQ�JHQHUDO�DJUHHPHQW��EXW�WKHLU�

ODUJH�VWDQGDUG�GHYLDWLRQV� OLPLW�WKHLU�XWLOLW\��7KHVH�

GDWHV��SOXV�DQRWKHU�IURP�D�SUREDEOH� VHFRQG�KRXVH��

SODFH� WKH�VLWH�EHWZHHQ������ DQG������%�&��� EXW�WKH�
DUWLIDFWV�IURP�WKH�IORRU�VXJJHVW������ WR������%�&��
LV�WKH�PRVW� OLNHO\�DJH� UDQJH� �7DEOH� ����<RXQJHU�
GDWHV�DQG�D�ZLGH� UDQJH�RI�PDWHULDO� UHPDLQV�IURP�
WKH�VLWH��LQFOXGLQJ�D�FD�� ����\HDU�ROG�EXULDO�� LQGL�
FDWH�WKH�VLWH�ZDV�XVHG�IRU�D�YDULHW\�RI�SXUSRVHV�DIWHU�
WKH�KRXVH�ZDV� DEDQGRQHG��

7KH�0DXUHU� KRXVH�ZDV� D�SHUPDQHQW� VWUXFWXUH�

SRVVLEO\�XVHG�E\�WKH�OLQHDJH�RI�D�VLQJOH��H[WHQGHG�

IDPLO\�KRXVHKROG� JURXS� RYHU� D� OHQJWK\�SHULRG�
�6FKDHSH� ������� 6RPH� HOHPHQWV�RI� WKH�VWUXFWXUH�
ZHUH� OLNHO\�WUDQVSRUWDEOH��H�J���DERYHJURXQG�ZDOO�
DQG�URRI�SODQNV���EXW�WKH�EDVLF� VWUXFWXUDO�IUDPHZRUN�
FRQVLVWHG� RI�SHUPDQHQWO\�VHW�IHDWXUHV��LQFOXGLQJ�
WKH�UHFHVVHG� IORRU��KHDUWK��DQG� ODUJH�FRUQHU�SRVWV��
6FKDHSH� ����������� K\SRWKHVL]HG� WKDW�WKH�SHUPD�
QHQFH�RI�WKH�KRXVH�� DV�D�SURSHUW\�PDUNHU� VLWXDWHG�
QHDU�ZKDW�ZDV� OLNHO\�DQ�LPSRUWDQW�VDOPRQ�ILVKLQJ�
VLWH��KDV� LPSOLFDWLRQV�IRU�WKH�HPHUJHQFH�RI�D� ODQG�
WHQXUH�V\VWHP�LQ�WKH�)UDVHU�9DOOH\��

7KH�0DXUHU� KRXVH�PD\� KDYH� EHHQ� SDUW�RI�D�

PXOWLKRXVH� VHWWOHPHQW��$� SKRWRJUDSK� WDNHQ�E\�
/H&ODLU� LQ������RI�D�URDG�FXW�ZLWKLQ����P� RI�WKH�
H[FDYDWHG�0DXUHU� KRXVH� VKRZV�D�SUREDEOH� IORRU�RI�
D� VHFRQG� VWUXFWXUH��7KH� IORRU�ZDV� KRUL]RQWDO� LQ�

FURVV�VHFWLRQ��DSSUR[LPDWHO\� ���FP� WKLFN��DQG�DW�
OHDVW�����P� LQ�OHQJWK��6FKDHSH� ����������� ,W�ZDV�

DVVRFLDWHG�ZLWK�DW�OHDVW�RQH�SRVWKROH� WKDW�DSSHDUHG�
WR�EH�DERXW����FP�ZLGH� DQG����FP�GHHS�� VLPLODU�WR�
WKH�ODUJH�SRVWKROHV�RI�WKH�H[FDYDWHG�KRXVH��$� UDGLR�
FDUERQ�VDPSOH�WDNHQ�E\�/H&ODLU� ����������� ILHOG�
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���P� ��� ��� ��� ��� ��� ���
"����������BLBWB"��

:HVW�
D�

M6� ������

A������8QLW�
"� %ODFNHQHG�6WUHDN�6RXWK�?������

P�

IJJO�8QXVDEOH������8QLW� "� 3RVW�+ROH�

+&KDUFRDO�2UDQJH�
0RWWOHG� "� 3RVVLEOH�3RVW�+ROH�

)ORRU�6XUIDFH�
������� "WH�)"UF�&UDFNHG�5RFN�

LI��$VK�&KDUFRDO�/HQVH�A�
P�6ORSH�

)LJXUH� ���0DXUHU� KRXVH� IORRU�DQG� VWUXFWXUDO� SODQ� �6FKDHSH� �������

QRWHV��IURP�WKH�H[SRVHG� IORRU�OD\HU�\LHOGHG�DQ�DJH�
RI����������� FDO�%�&�� �*DN��������7KLV� DJH�RYHU�

ODSV�WKRVH�RI�WKH�H[FDYDWHG�KRXVH��8QIRUWXQDWHO\��
WKH�SRWHQWLDO�WR�FDUU\�RXW�IXUWKHU�LQYHVWLJDWLRQV�DW�
WKLV�VLWH�KDV�EHHQ� ORVW�GXH� WR�HURVLRQ� DQG� UHFHQW�

GHYHORSPHQW��

4LWK\LO� �6FRZOLW]�6LWH"'K5O���� DQG�'K5O�����

4LWK\LO� �WKH�6FRZOLW]� VLWH��VLWV�DW�WKH�PRXWK�RI�WKH�
+DUULVRQ�5LYHU��RQH�RI�WKH�ODUJHVW�WULEXWDULHV�RI�WKH�
)UDVHU�5LYHU� �)LJXUH� ����7KH�+DUULVRQ�5LYHU� LV�RQH�

RI�WKH�PRVW�ZDWHU�DFFHVVLEOH� JDWHZD\V� WR�WKH�LQWH�
ULRU�RI�%ULWLVK�&ROXPELD�� YLD�+DUULVRQ�/DNH� DQG�WKH�
/LOORRHW�5LYHU��+XQGUHGV�RI�DUFKDHRORJLFDO� IHDWXUHV�
DUH� ORFDWHG� DORQJ� WKH����NP�UHDFK�RI�+DUULVRQ�

5LYHU��IURP�4LWK\LO�DW�WKH�VRXWK�WR�WKH�RXWOHW�RI�+DU�

ULVRQ�/DNH� RQ� WKH�QRUWK��7KH� IHDWXUHV�LQFOXGH�VHW�

WOHPHQWV��FHPHWHULHV��URFN�SDLQWLQJV��DQG�VSLULWXDO�
ORFDWLRQV��DV�ZHOO� DV�ILVKLQJ��KXQWLQJ�DQG�SODQW�KDU�

YHVWLQJ� DUHDV��

%HJLQQLQJ� LQ������DQG�FRQWLQXLQJ�LQWHUPLWWHQWO\�
XQWLO�������PDQ\� WHDPV�RI�DUFKDHRORJLVWV� KDYH�

PDSSHG� DQG�H[FDYDWHG�4LWK\LO� �/HSRIVN\� HW�DO��

������ /\RQV� ������0RUULVRQ� �������4LWK\LO� FRQ�
VLVWV�RI�WZR�PDMRU� VLWHV��'K5O���� LV�D� ODUJH�VHWWOH�
PHQW� DQG�FHPHWHU\�VLWH�RQ� WKH�ULYHU�WHUUDFHV�DQG�

VXUURXQGLQJ�KLOOVLGH�� DQG� LV�FRPSRVHG� RI� WKH�
UHPDLQV�RI�VKDOORZ�KRXVH�GHSUHVVLRQV� RU�WHUUDFHV�
DQG�PDQ\� HDUWKHQ�DQG� VWRQH�EXULDO�PRXQGV� DQG�
FDLUQV��/HSRIVN\�HW�DO���������'K5O���� LV�WKH�RQO\�
H[DPSOH�RI�H[FDYDWHG�SODQN�KRXVHV� LQ�WKH�FHQWUDO�
)UDVHU�9DOOH\� �/HSRIVN\�HW�DO���������7KH�RWKHU�VLWH��
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4LWK\LO� ,VODQG� �'K5O������ LV�D�SLWKRXVH� VHWWOHPHQW�
ORFDWHG�RQ�D�VPDOO�LVODQG�����P�XSVWUHDP�RI�'K5O�
����)LJXUH�����+HUH��ZH� IRFXV�RXU�GLVFXVVLRQ�RQ�WKH�
KRXVH� UHPDLQV�DW�ERWK�'K5O���� DQG�'K5O�����

$OWKRXJK� QRW�ZHOO� SUHVHUYHG��6WUXFWXUH��� LV�WKH�
ROGHVW�KRXVH� IORRU�DW�'K5O����� 7KH� UDGLRFDUERQ�

DJH�RQ�WKH�VWUXFWXUH�KDV�D�ODUJH�VWDQGDUG�GHYLDWLRQ��
DQG�LWV�FDOLEUDWHG�DJH�UDQJH�LV������� WR�������\HDUV�
DJR� �7DEOH�����2QO\� D�IHZ�VTXDUH�PHWHUV�RI�LWV�IORRU�
DUHD�ZHUH� H[SRVHG�� DQG� WKHUH�ZHUH� IHZ�FOHDU�IHD�

WXUHV��VXFK�DV�KHDUWKV�RU�SRVWKROHV��7KH� IORRU�GLG�
KDYH� VPDOO�SDWFKHV�RI�OLJKW�FOD\��WKH�VDPH�PDWHULDO�
ZH� IRXQG�OLQLQJ�KHDUWKV�LQ�ODWHU�GHSRVLWV��

6WUXFWXUH���ZDV� GLVWXUEHG�DQG�FRYHUHG�ZLWK�FRQ�

VWUXFWLRQ�ILOO�ZKHQ� D�QHZ�KRXVH�� 6WUXFWXUH����ZDV�

EXLOW�DW�WKH�VDPH� ORFDWLRQ��%XLOGHUV� H[SDQGHG� WKH�

SUHYLRXV�KRXVH�E\�FXWWLQJ�LQWR�WKH�QDWXUDO�WHUUDFH�

GHSRVLWV� XSVORSH�� H[FDYDWLQJ� GRZQ� WR�WKH�KDUG�

SDFNHG� VWHULOH�JUDYHOV��DQG�SXVKLQJ�D�PL[� RI�WKLV�
PDWHULDO� DQG�PLGGHQ�GHSRVLWV�GRZQ� VORSH�WR�FUHDWH�
D�PRUH� OHYHO�VXUIDFH��:H� HVWLPDWH�WKDW�WKH�UHVXOW�

LQJ�VWUXFWXUH�ZDV� DERXW� ���P� ORQJ�E\� ���P�ZLGH��
EDVHG�RQ�WKH�DOLJQPHQW�DQG�SRVLWLRQV�RI�ODUJH�SRVW�
KROHV�� IORRU�SDWFKHV�� DQG�KHDUWKV��/HSRIVN\�HW�DO��

������� 7KLV� HVWLPDWH� LV�SURYLVLRQDO�� KRZHYHU��
EHFDXVH� RQO\�WKH�XSVORSH� VLGH�ZDV� GXJ�LQWR�WKH�VWHU�
LOH�JUDYHOV�DQG�WKHUHIRUH�HDVLO\�GHOLQHDWHG��

7KH�XSVORSH�ZDOO� RI�6WUXFWXUH���ZDV� IRUPHG�E\�
D�VKDOORZ�EHQFK�OLNH�FXW��-XVW�LQVLGH�WKLV�EHQFK��DQG�

SDUDOOHO�WR�LW��ZHUH� ODUJH�GHSUHVVLRQV�WKDW�ZHUH� OLNHO\�
H[FDYDWHG� IRU�ODUJH�SRVWV� WR�VXSSRUW�UDIWHU�EHDPV��
7KH� LQWHUQDO�VWUDWLJUDSK\�RI�WKHVH�GHSUHVVLRQV� VXJ�
JHVWV�WKH\�ZHUH� UHXVHG�DQG�SRVVLEO\�H[SDQGHG�GXU�

LQJ�UHEXLOGLQJ�HSLVRGHV��2WKHU� VPDOOHU�������� FP�

GLDPHWHU��SRVWKROHV�ZHUH�SUREDEO\�XVHG� WR�VXSSRUW�
LQWHULRU�EHDPV�DQG�ZDOOV��0XOWLSOH� UHPQDQW�KHDUWKV�
ZHUH� SUHVHQW�DORQJ� WKH�ULYHU�HGJH�RI�6WUXFWXUH����
7KH� KHDUWKV��FRPELQHG�ZLWK� WKH�ODUJH�VL]H�RI�WKH�

VWUXFWXUH��VXJJHVW�WKDW�LW�KRXVHG� D�UHODWLYHO\�ODUJH��
PXOWLIDPLO\�JURXS��2XU� DQDO\VLV�RI�ERWDQLFDO� DQG�
IDXQDO�UHPDLQV�DQG�OLWKLF�DUWLIDFWV�IURP�6WUXFWXUH���
LQGLFDWHV� LW�ZDV� RFFXSLHG� \HDU�URXQG� �/HSRIVN\�
DQG�/\RQV� ������ DQG�XVHG� IRU�D� UDQJH�RI� WDVNV�

�0RUULVRQ� �������
6WUXFWXUH���ZDV� RFFXSLHG� IRU�DERXW����� \HDUV�

������%�&��$�'�� ���7DEOH� ����GXULQJ�ZKLFK� WLPH�LW�
ZDV� UHIXUELVKHG�PDQ\� WLPHV��$IWHU� LWV�DEDQGRQ�

PHQW�� VXEVHTXHQW�VWUXFWXUHV�ZHUH�EXLOW�DW�WKH�VDPH�

ORFDWLRQ��7HVW�H[FDYDWLRQV� ���P� [� ��P� DQG� ��P� [���

P�� DORQJ�WKH�OHQJWK�RI�WKH�WHUUDFH�UHYHDOHG�UHPQDQWV�

RI�HDUO\�KRXVH� IORRUV�GDWLQJ� WR�WKH�VDPH� DJH� DV�
6WUXFWXUH���DQG�LWV�VXFFHVVRUV� �UHIHU�WR�/HSRIVN\� HW�
DO������� IRU�GDWHV��� ,I�WKHVH�RWKHU�KRXVHV� KDG� WKH�
VDPH�RULHQWDWLRQ�DV�6WUXFWXUH����WKH�VHWWOHPHQW�ZDV�
ODLG�RXW�ZLWK�RQH�DQG�SRVVLEO\� WZR�URZV�RI�KRXVHV�

UXQQLQJ�SDUDOOHO� WR�WKH�ULYHU"PXFK� DV�GHVFULEHG�
FHQWXULHV�ODWHU�LQ�KLVWRULF�UHSRUWV�DQG�HWKQRJUDSKLF�
VRXUFHV� �H�J���%DUQHWW� ������ -HQQHVV�������/DPE�

�������

%\� ������WR�������\HDUV�DJR��WKHVH�ODUJH�KRXVHV�
ZHUH� QR� ORQJHU�RFFXSLHG� DQG� WKH�VLWH�EHJDQ� WR�EH�
XVHG� DV�ERWK�D�FHPHWHU\�DQG� VHDVRQDO� FDPS��7KH�

SUDFWLFH�RI�PRXQG� DQG�FDLUQ�EXLOGLQJ�WR�PDUN�JUDYHV�
FHDVHG� DERXW�����\HDUV�DJR� �/HSRIVN\�HW�DO�������
7KRUQ� �������EXW�PRUWXDU\�DFWLYLWLHV�DW�WKH�VLWH�FRQ�
WLQXHG�XQWLO�WKH�PLG� WR�ODWH�����V�� ,Q�IDFW��WKH�ODQG�

MXVW�XSVWUHDP�IURP�'K5O���� ZDV� VHW�DVLGH� DV� DQ�
,QGLDQ�5HVHUYH� EHFDXVH� RI�LWV�JUDYHV��

4LWK\LO� ,VODQG� �'K5O����� LV�FRPSRVHG� RI�IRXU�

VTXDUH�RU�FLUFXODU�KRXVHSLWV�DUUDQJHG�LQ�D�URZ��7KH�
VLWH
V�VWUDWD�DQG�D�UDGLRFDUERQ�GDWH�IURP�D�KHDUWK�
LQ�WKH�VRXWKHUQPRVW�VWUXFWXUH�VXJJHVW�WKDW�WKH�SLW�
KRXVHV�ZHUH�RFFXSLHG� IRU�D�VKRUW�SHULRG�RI�WLPH�FD��

����\HDUV�DJR� �7DEOH�����7KLV� VKRUW�RFFXSDWLRQ� DQG�
WKH�OLQHDU�DUUDQJHPHQW�VXJJHVW�D�SODQQHG� VHWWOH�

PHQW��

4LWK\LO� LV�LPSRUWDQW�IRU�RXU�XQGHUVWDQGLQJ�RI�
6W"�O"� FRPPXQLW\� RUJDQL]DWLRQ� DQG� LGHQWLW\�
EHFDXVH� LW�SURYLGHV� DQ�H[DPSOH� RI�WKH�ORQJ�WHUP�
XVH�RI�D�NH\�ILVKLQJ�KXQWLQJ�FROOHFWLQJ�ORFDWLRQ�DQG�
D�WUDQVSRUWDWLRQ�QRGH��$UFKDHRORJLFDO� GDWD�LQGLFDWH�
WKDW�DFWLYLWLHV�DQG�LQWHUDFWLRQ�SDWWHUQV�DW�WKH�VHWWOH�
PHQW�ZHUH�QRW�VWDWLF�DQG�WKDW�WKH�IXQFWLRQV�RI�SDU�
WLFXODU�JHRJUDSKLF� ORFDWLRQV�FKDQJHG�RYHU�WLPH��<HW�

GHVSLWH� WKH�FKDQJHV� WKHUH�ZDV� ORQJ�WHUP�FRQWLQX�

LW\�LQ�SHRSOH
V� FRQQHFWLRQ� WR�WKH�ORFDOH�� LQFOXGLQJ�
GLUHFW�RFFXSDWLRQ� DQG�XVH�E\�WKH�OLYLQJ��WKH�JUDYHV�
RI�DQFHVWRUV��DQG�DQ�HQGXULQJ�VSLULWXDO�LPSRUWDQFH�
RI�WKH�VLWH��6LWHV� VXFK�DV�4LWK\LO� DUH�SDUW�RI�D�QHW�

ZRUN�RI�LQWHUFRQQHFWHG�SODFHV�RQ�WKH�ULYHU�DQG�ODQG�

VFDSH� WKDW��FRQVLGHUHG� WRJHWKHU��SURYLGH� D� VWURQJ�
LQGLFDWLRQ�RI�6W"�O"� LGHQWLW\�DQG� LQWHUDFWLRQ��

6[Z"[ZL\PHOK� �.DW]�6LWH��'L5M����

6[ZR[ZL\PHOK� �WKH�.DW]� VLWH��LV�ORFDWHG�RQ�D�ODUJH��
ODWH�3OHLVWRFHQH� WHUUDFH�DGMDFHQW� WR�D� VORXJK�WKDW��

SULRU�WR�GHYHORSPHQW�RI�WKH�PRGHUQ�KLJKZD\��ZDV�
D�KLJKO\�SURGXFWLYH� VDOPRQ�ILVKLQJ�ORFDWLRQ��7KH�
VLWH� LV�FRPSRVHG� RI� WKUHH�RFFXSDWLRQV�� D�SUH�

SLWKRXVH�FDPSVLWH�DQG� WZR�SLWKRXVH�RFFXSDWLRQV��
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4LWK\LO�,VODQG�6LWH� �'K5,����������

���� ���� ���� ���� ���� ���� ���� ���� ���� ����

(DVW� �870����RRR��� "!�

'K5L��2LWK\LOOVO����&RQW��3UH3UR�VUI�ZDV�FUHDWHG�6HSW����������
E\�6XH�)RUPRVD��*,6�DQG�*HRPDWLFV�7HFKQLFLDQ��
IRU�WKH�)UDVHU�9DOOH\�0DSSLQJ�DQG�7HVWLQJ�3URMHFW�
'U�0LFKDHO�%ODNH��8%&��'U��'DQD�/HSRIVN\��6)8��
DQG�'DYH�6FKDHSH��6WR�/R�1DWLRQ�
7KH�GDWD�ZDV�FROOHFWHG�XVLQJ�/HLFD������*36�WR�EULQJ�LQ�870�
FRRUGLQDWHV�DQG�/HLFD����5�7RWDO�6WDWLRQ�IRU�GHWDLOHG�VLWH�PDSSLQJ��
2QO\�WKH�*36�EDVH���ORFDWLRQ�ZDV�UHOLDEOH�7KH�GDWD�KDV�QRW�
EHHQ�SRVW�SURFHVVHG�DV�RI�6HSW�������

/HJHQG�
�&RQWRXU� /LQH����FP��

I� )HDWXUH� 6FDOH� �P��
�������

)LJXUH� ���6XUIDFH� IHDWXUHV� DQG� WRSRJUDSK\� DW�4LWK\LO� ,VODQG��
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7KH�SLWKRXVH�RFFXSDWLRQV� DUH�RI�SDUWLFXODU�LQWHUHVW�
LQ�WKH�FRQWH[W�RI�RXU�VWXG\�EHFDXVH�� DV�&RXSODQG�
������� QRWHG�� WKH\�FRPELQH� HOHPHQWV� W\SLFDOO\�
WKRXJKW�RI�DV� FRDVWDO� �L�H���URZV�RI�KRXVHV�� ZLWK�
WKRVH�WKRXJKW�WR�EH� DVVRFLDWHG� ZLWK� WKH�,QWHULRU�
3ODWHDX� �SLWKRXVHV���$FFRUGLQJ� WR�&KDZDWKLO� HOGHU�

(YDQJDOLQH� 3HWH�� WKH�QDPH�6[Z"[ZL\PHOK� ��ORWV�
RI�SHRSOH�GLHG�DOO�DW�RQFH���'XII� ���������0F+DOVLH�

���������� UHIHUV�WR�WKH�PDQ\�GHDWKV�DVVRFLDWHG�ZLWK�
WKH�VPDOOSR[�HSLGHPLF� LQ�WKH�HLJKWHHQWK�FHQWXU\��

3ULRU�WR�WKH�����V��6[Z"[ZL\PHOK� FRQVLVWHG�RI�
D�PLQLPXP�RI����SLWKRXVH�GHSUHVVLRQV�DUUDQJHG�LQ�
WKUHH�RU�IRXU�URZV��7KH�EHVW�NQRZQ�RI�WKHVH�DUH����

SUHYLRXVO\�UHSRUWHG�GHSUHVVLRQV�VLWXDWHG�LQ�WZR�SDU�
DOOHO�URZV�DGMDFHQW� WR�WKH�)UDVHU�5LYHU� �&RXSODQG�
������+DQVRQ� ������6FKDHSH� �������+LJKZD\� DQG�

UDLOZD\�SURMHFWV�KDYH�VLQFH�GHVWUR\HG�HLJKW�RI�WKHVH�

GHSUHVVLRQV��OHDYLQJ�RQO\�WKH�ZHVWHUQ�SRUWLRQ�RI�WKH�
URZV�UHODWLYHO\�LQWDFW��)LJXUH����� ,Q�DGGLWLRQ�WR�WKH�
��� GHSUHVVLRQV�� RXU� LQYHVWLJDWLRQV� LQ������ DQG�

VFUXWLQ\�RI�+DQVRQ
V� ������� DQG�'XII
V� �������
QRWHV�UHYHDOHG�D�URZ�RI�QLQH�VWUXFWXUHV�QRUWK�RI�WKH�

KLJKZD\�DQG�DW�OHDVW�ILYH�KRXVHV� DORQJ�ZKDW� LV�QRZ�

WKH�URDG�DQG�UDLOURDG��$OWKRXJK� SULRU�PDSV� LOOXV�
WUDWH�WKHVH�GHSUHVVLRQV� DV�URXQG�RU�REORQJ� �&RXS�
ODQG� ������+DQVRQ� ������ 6FKDHSH� ������� WKH�

PDMRULW\�RI�GHSUHVVLRQV�DUH�VXEUHFWDQJXODU��+RXVH�

SLW�VL]HV�UDQJH�IURP�DSSUR[LPDWHO\����WR����P��� WKH�

ODUJHVW��+3� ���ZDV� H[FDYDWHG�E\�+DQVRQ� ��������:H�
GR�QRW�KDYH�VXIILFLHQWO\�ODUJH�VDPSOHV�RI�H[FDYDWHG�
PDWHULDO�IURP�WKH�KRXVHV� WR�GHWHUPLQH�LI�RU�KRZ�GLI�

IHUHQFHV�LQ�KRXVH� VL]H�RU�VKDSH�UHIOHFW�VRFLDO�PHDQ�

LQJ��
5DGLRFDUERQ� GDWHV�DQG�VHWWOHPHQW�OD\RXW�LQGL�

FDWH�WKH�SLWKRXVHV�ZHUH� FRQVWUXFWHG�LQ�WZR�GLVFUHWH�

SKDVHV�� %DVHG� RQ�KRXVH� DOLJQPHQW��VLPLODULW\�RI�

VL]H�� IORRU�UHIXUELVKLQJ��DQG� UDGLRFDUERQ� GDWHV�

�7DEOH�����PRVW�RI�WKH�KRXVHV�ZHUH�RFFXSLHG�IRU�VHY�

HUDO�\HDUV�EHWZHHQ������� WR�������\HDUV�DJR��0XFK�

ODWHU��DURXQG�����\HDUV�DJR� �7DEOH����+3� �����D�IHZ�

VPDOOHU�KRXVHV�ZHUH� DGGHG� WR�WKH�QRUWKHUQPRVW�

URZ��EXW�VOLJKWO\�RXW�RI�DOLJQPHQW�ZLWK� WKH�HDUOLHU�
VWUXFWXUHV��7KLV� GHFUHDVH� LQ�QXPEHU�DQG� VL]H�RI�

KRXVHV� LQGLFDWHV� D� FRQVLGHUDEO\� VPDOOHU� VRFLDO�

JURXSLQJ�LQ�WKH�ODWHU�RFFXSDWLRQ��
6LJQLILFDQWO\��WKH�PDLQ� 6[Z"[ZL\PHOK� RFFX�

SDWLRQ� LV�DSSUR[LPDWHO\� FRQWHPSRUDQHRXV� ZLWK�

RFFXSDWLRQ�RI�PDQ\�RI�WKH�SODQN�KRXVHV�RI�4LWK\LO��
7KH� WZR�VLWHV�DUH�MXVW����NP�DSDUW��7KH�SUHVHQFH�RI�
WZR�ODUJH��FRQWHPSRUDU\�FRPPXQLWLHV� DORQJ� WKH�

)U"VHU�5LYHU"RQH� ZLWK�SODQN�KRXVHV� DQG�WKH�RWKHU�
ZLWK�SLWKRXVHV�DV�WKH�GRPLQDQW�IRUP�RI�KRXVHKROG�

DUFKLWHFWXUH"VXJJHVWV� WKDW�KRXVH� VW\OHV�PD\�KDYH�
EHHQ�XVHG� WR�GLVWLQJXLVK�LGHQWLWLHV�DW�WKH�UHJLRQDO�
OHYHO��DW�OHDVW�GXULQJ�WKLV�SHULRG��

2XU� LQIRUPDWLRQ�RQ�LQWHUQDO�KRXVH� IHDWXUHV�DQG�
FRQWHQW�FRPHV�IURP�+DQVRQ
V� �������H[FDYDWLRQ�RI�
+3� ��DQG�RXU�WHVWLQJ�DQG�H[FDYDWLRQ�RI�QLQH�KRXVHV�

�/HQHUW��������+DQVRQ� �������DOVR�H[FDYDWHG�D�FRQ�
VLGHUDEOH�DPRXQW�RI�+3� ���EXW�GHVSLWH�KLV�DVVHUWLRQ�

RWKHUZLVH��ZH� GR�QRW�WKLQN�KH� UHDFKHG� WKH�IORRUV�
DVVRFLDWHG�ZLWK� WKLV�VWUXFWXUH��,QWHUQDO�KRXVH� IHD�
WXUHV�LQFOXGH�EHQFKHV� DORQJ� WKH�SHULPHWHU�RI�WKH�
IORRU�DQG�D� VLQJOH�KHDUWK�MXVW�RII�FHQWHU��+DQVRQ�
PLVLGHQWLILHG� WKH�RQH� LQ�+3� ��DV�D�FDFKH�SLW���EXW�
WKHUH�DUH�IHZ�RWKHU�IORRU�IHDWXUHV��7KH�KHDUWK�XQFRY�

HUHG�GXULQJ�WKH������ ILHOG�VHDVRQ�ZDV� DVVRFLDWHG�
ZLWK�D�SRVVLEOH� KHDW�GHIOHFWRU�VWRQH�QHDU� WKH�FHQ�
WUDO�ODGGHU� �VHH�'XII� �������7KLV� VWRQH��DQG� WKH�
DEVHQFH�RI�DQ\�VDGGOHV� LQ�WKH�ULPV�RI�WKH�VWUXFWXUHV�
WKDW�PLJKW� VXJJHVW�WKH�SUHVHQFH�RI�VLGH�HQWUDQFHV��
LQGLFDWH�WKDW�WKH�KRXVHV�ZHUH� DFFHVVHG� E\�ZD\� RI�
D�FHQWUDO�ODGGHU�WKURXJK�WKH�URRI��2XU� DQDO\VLV�RI�

SODQW�UHPDLQV�DQG�VWRQH�WRROV�VXJJHVWV�WKH�KRXVHV�
ZHUH� OLNHO\�RFFXSLHG� DW�OHDVW�IURP�VXPPHU�WR�WKH�
HQG�RI�ZLQWHU�DQG�ZHUH� XVHG� IRU�WKH�VDPH� VHWV�RI�

DFWLYLWLHV�� LQFOXGLQJ�WRRO�PDQXIDFWXULQJ� DQG�ILVK�
DQG�KLGH�SURFHVVLQJ��

*URXQG� VWRQH� WRROV� RI�QHSKULWH� DQG� UHODWHG�

GHQVH��KDUG�VWRQHV�ZHUH� SURGXFHG� WKURXJKRXW�WKH�

RFFXSDWLRQ� RI�6[Z"[ZL\PHOK�� 7KHVH� UDZ�PDWHUL�
DOV�ZHUH�KLJKO\�YDOXHG�E\�&RDVWDO� DQG�,QWHULRU�SHR�

SOHV� IRU�PDQXIDFWXULQJ�ZRRGZRUNLQJ� DG]HV� DQG�
ZHUH�ZLGHO\� WUDGHG�WKURXJKRXW�WKH�UHJLRQ��%ODNH�
������&DUOVRQ� ������+D\GHQ� DQG�6FKXOWLQJ� �������

1HSKULWH� DQG�RWKHU�VXLWDEOH�VWRQH�W\SHV�DUH�DYDLO�
DEOH� DV�ERXOGHUV� DQG�FREEOHV� LQ�JUDYHO�EDUV�DORQJ�
WKH�)UDVHU�5LYHU�� LQFOXGLQJ�QHDU�WKH�VLWH��'DUZHQW�
������0F*LQLW\� ������� 7KH� UHODWLYH�DEXQGDQFH� RI�
FHOW� �DG]H� EODGH��PDQXIDFWXULQJ�ZDVWH� DW�VLWHV�LQ�
WKH�XSSHU�)UDVHU�9DOOH\�� LQFOXGLQJ�6[Z"[ZL\PHOK��

FRPSDUHG� WR�VLWHV�LQ�WKH�ORZHU�YDOOH\�DQG�RQ�9DQ�
FRXYHU�,VODQG��%URZQ�HW�DO��������0DFNLH� ����������

VXJJHVWV�WKDW�FHOWV�ZHUH�SURGXFHG� LQ�WKH�XSSHU�YDO�

OH\�IRU�XVH�HOVHZKHUH��$W�6[Z"[ZL\PHOK�� GHWULWXV�
DQG�EURNHQ� DQG�XQILQLVKHG�FHOW�IRUPV�DUH�IDLUO\�
FRPPRQ� LQ�WKH�KRXVHSLWV�� LQGLFDWLQJ�WKDW�PRVW� LI�
QRW�DOO�KRXVHKROGV� KDG�DFFHVV� WR�WKHVH�YDOXHG� UDZ�

PDWHULDOV� DQG�WKH�ULJKWV�WR�PDQXIDFWXUH� FHOWV�IURP�
WKHP��
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)LJXUH� ���6XUIDFH� IHDWXUHV� DQG� WRSRJUDSK\� DW�6[Z"[ZL\PHOK�� $W� OHDVW�RQH� DGGLWLRQDO� URZ�RI�KRXVHV� ZDV� ORFDWHG� EHWZHHQ�
WKH�QRUWK� DQG� VRXWK� URZV� RI�KRXVHV�� XQGHU� ZKDW� LV�QRZ� KLJKZD\�� ,QVHW� VKRZV� UHODWLYH� SRVLWLRQ� DQG� RULHQWDWLRQ� RI�QRUWK�
HUQ�DQG� VRXWKHUQ� SRUWLRQV� RI�WKH�VHWWOHPHQW��

%HWZHHQ� ������ DQG� ������ \HDUV� DJR�
6[Z"[ZL\PHOK�ZDV� D�UHODWLYHO\�ODUJH�VHWWOHPHQW��
ZKLFK�PD\�KDYH�KDG�VRFLDO�DQG�HFRQRPLF�SDUDOOHOV�
ZLWK� WKH�WRZQV�RI�WKH�&RQWDFW�&RORQLDO� SHULRG��,WV�
ORFDWLRQ� QHDU� D� SURGXFWLYH� ILVKHU\� VXJJHVWV�
FRPPXQLW\�VFDOH� WHQXUH�RI�D� ORFDO�ILVKLQJ�VWDWLRQ�

�/HQHUW��������:KHQ� 6[Z"[ZL\PHOK�ZDV� UHRFFX�

SLHG�DERXW�����\HDUV�DJR��VLWH�VL]H�DQG�FRPPXQLW\�
RUJDQL]DWLRQ�PD\� KDYH�EHHQ�PRUH� FRQVLVWHQW�ZLWK�

HWKQRJUDSKLFDOO\� DQG�KLVWRULFDOO\� GRFXPHQWHG�
VPDOO� VHWWOHPHQWV��

:HOTGPH[� �'L5L�����

:HOT"PH[� LV�D�ZHOO�SUHVHUYHG�� ODUJH�VHWWOHPHQW�
ORFDWHG�RQ�*UHHQZRRG� ,VODQG��DSSUR[LPDWHO\�����
P�ZHVW� RI� WKH�IRUPHU�+XGVRQ
V� %D\� &RPSDQ\�
�+%&�� )RUW�+RSH� �$�'�� �������*UHHQZRRG� ,VODQG�
LV�D�VPDOO����KD���GHQVHO\�IRUHVWHG�LVODQG�ORFDWHG�LQ�
DQ�HOERZ�RI�WKH�)UDVHU�5LYHU� �)LJXUH�����7KH� LVODQG�
LV�FXUUHQWO\�XQLQKDELWHG�)LUVW�1DWLRQV
� ODQG��,5����
DQG�:HOT"PH[� LV�VLWXDWHG�DW� LWV�VRXWKHUQ�PDUJLQ�
ZKHUH� WKH�HOHYDWLRQ� LV�KLJKHVW��

:HOT"PH[� ZDV� RQH�RI�WZR�LVODQG�FRPPXQLWLHV�
ORFDWHG�QHDU� WKH�SUHVHQW�GD\� WRZQ�RI�+RSH� WKDW�

ZHUH� GRFXPHQWHG�E\�H[SORUHU�6LPRQ�)UDVHU�GXU�

LQJ�KLV� ����� H[SHGLWLRQ� GRZQ� WKH�)UDVHU�5LYHU�

�/DPE� ������� )UDVHU
V� MRXUQDO� VXJJHVWV� WKDW�DV�

PDQ\�DV� ����SHRSOH�UHVLGHG�DW�WKLV�VHWWOHPHQW��VRPH�
RI�ZKRP�ZHUH� VODYHV� �'XII� ������/DPE� �������
6W"�O"� HOGHU�5REHUW�-RH�UHFDOOHG�WKDW�WKH�SRSXODWLRQ�
RI�VODYHV�DW�:HOT"PH[� LQFUHDVHG�RYHU�WLPH��QHFHV�

VLWDWLQJ�WKH�FRQVWUXFWLRQ�RI�VHSDUDWH�VODYH�KRXVHV��

([SDQGLQJ� RQ� HDUO\�UHFRQQDLVVDQFH� ZRUN� E\�
%RUGHQ�DQG�%DOGZLQ� ��������*UDHVFK� ������������
GRFXPHQWHG�D�VHWWOHPHQW�FRQWDLQLQJ�VHYHUDO�LQWHU�
FRQQHFWHG� VHPL�VXEWHUUDQHDQ�GZHOOLQJV� DQG� DQ�

DERYHJURXQG�FHGDU�SODQN�KRXVH��&OXVWHUHG�QHDU�WKH�
VKRUHOLQH�DUH����ODUJH�FXOWXUDO�GHSUHVVLRQV� WKDW�GLI�
IHU�LQ�VKDSH��VL]H��DQG�GHSWK��VXJJHVWLQJ�FRQVLGHU�
DEOH�GLIIHUHQFHV�LQ�SLWKRXVH�GHVLJQ�DQG�FRQVWUXFWLRQ�

�)LJXUH�����VHH�7DEOH� ����6HYHUDO�RI�WKH�GHSUHVVLRQV�
ORFDWHG� QHDUHVW� WKH�SUH������ LVODQG� VKRUHOLQH�

�+RXVHV� ��������� VHHPLQJO\�FRQVWLWXWH�D�IURQW�URZ�
RI�KRXVHV�� DQG�RWKHUV��+RXVHV� ������������DQG� ����
PD\� IRUP�D�EDFN�URZ��+RXVH� ��LV�WKH�ODUJHVW�KRXVH�

SLW�UHFRUGHG�LQ�WKH�)UDVHU�9DOOH\� �6FKDHSH� �������
+RXVHSLW� ULP�GHSRVLWV�DW�:HOT"PH[� DUH�H[FHS�

WLRQDOO\�ZHOO�GHILQHG�DQG�KDYH�DEXQGDQW�ILUH�DOWHUHG�
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)LJXUH� ����6XUIDFH� IHDWXUHV� DQG� WRSRJUDSK\� DW�:HOT"PH[� �*UDHVFK� �������

URFN��FKDUFRDO��DQG�OLWKLF�GHELWDJH�RQ�WKHLU�VXUIDFHV��
3RUWLRQV�RI�VRPH�ULP�GHSRVLWV�DUH�VKDUHG�E\�FRQ�

WLJXRXV� VWUXFWXUHV��DQG� LQ�VRPH� LQVWDQFHV� WKHVH�
VKDUHG�ULPV�H[KLELW�GLVWLQFW�VDGGOHV� �H�J���EHWZHHQ�
+RXVHV� ��DQG��� DQG����)LJXUH� �����7KHVH� VDGGOHV�

PD\� EH� WKH�UHVXOW�RI�URRI�FROODSVH� LQWR�VXEVXUIDFH�
WXQQHOV�FRQQHFWLQJ�WZR�RU�PRUH� VWUXFWXUHV�RFFXSLHG�
E\�SHRSOH�ZKR� VHOI�LGHQWLILHG�ZLWK�WKH�VDPH�KRXVH�
KROG�JURXS��$OWHUQDWLYHO\��WKH�VDGGOHV�PD\� KDYH�
EHHQ� GLIIHUHQWLDOO\�FRPSDFWHG� E\�IRRW�WUDIILF�RQ�
RYHU�URRI�WUDLOV�FRQQHFWLQJ�SLWKRXVH�URRI�HQWUDQFHV��
7XQQHOV�KDYH�EHHQ�GRFXPHQWHG� LQ�6W"�O"� RUDO�QDU�
UDWLYHV��6FKDHSH�HW�DO���������EXW�KDYH�\HW�WR�EH�HYDO�
XDWHG�ZLWK�DUFKDHRORJLFDO� GDWD��

([FDYDWLRQV� LQ�+RXVHV� ����������� DQG���UHYHDOHG�

PRGHUDWHO\�FRQVROLGDWHG�URRI�GHSRVLWV� WKDW�FRQWDLQ�

KLJK�GHQVLWLHV�RI�KRXVHKROG�UHIXVH��H�J���ILUH�DOWHUHG�

URFN��FKDUFRDO��WRRO�PDNLQJ�E\SURGXFWV��DV�ZHOO� DV�

FRPSDFW�IORRUV��FHQWUDOO\�ORFDWHG�KHDUWKV��VWRUDJH�
SLWV��SRVWPROGV��DQG�FRPSDFW�EHQFK�DUHDV��*UDHVFK�
�������$UWLIDFW�DVVHPEODJHV� UHFRYHUHG�IURP�ORZHU�
URRI�DQG�XSSHU�IORRU�GHSRVLWV� LQ�+RXVHV� �������DQG�
��FRQWDLQ�D�PL[� RI�WUDGLWLRQDO�6W"�O"�PDWHULDO� FXO�
WXUH�DQG�REMHFWV� REWDLQHG� IURP�+%&� RXWSRVWV��
LQFOXGLQJ�JODVV�EHDGV�� FXW�LURQ�QDLOV��DQG�FHUDPLF�
YHVVHOV��&RPELQHG�ZLWK�UDGLRPHWULF�GDWHV�REWDLQHG�
IURP�FKDUFRDO�UHFRYHUHG�LQ�KHDUWKV��7DEOH�����WKHVH�
GDWD� LQGLFDWH�WKDW�DW�OHDVW�ILYH�RI�WKH����SLWKRXVHV�DW�

:HOT"PH[� ZHUH�RFFXSLHG� LQ�WKH�&RQWDFW�&RORQLDO�

SHULRG��$� UDGLRPHWULF�DJH�REWDLQHG�IURP�KHDUWKV�LQ�
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+RXVH� ��DQG�WKH�ORZHU�RI�WZR�IORRUV�LQ�+RXVH� ��LQGL�
FDWH�WKDW�DW�OHDVW�WZR�SLWKRXVHV�ZHUH�EXLOW�DQG�RFFX�

SLHG� LQ�WKH�/DWH� SHULRG��
5HWHQWLRQ� DQG� ODERUDWRU\�VRUWLQJ�RI�DOO� VFUHHQ�

UHVLGXH�JHQHUDWHG�GXULQJ�ILHOG�LQYHVWLJDWLRQV�KDYH�
UHVXOWHG�LQ�KLJK�UHVROXWLRQ�GDWDVHWV�WKDW�UHIOHFW�GDLO\�

SUDFWLFHV�DQG� ODERU�RUJDQL]DWLRQ�RI�KRXVHKROGV� DW�

:HOT"PH[� �*UDHVFK�������� 6HYHUDO� WKRXVDQG�IUDJ�
PHQWV� RI�VODWH�GHELWDJH� DQG� WRRO�PDNLQJ�E\SURG�
XFWV� LQGLFDWH� WKDW�RFFXSDQWV� RI�DOO�KRXVHV� ZHUH�

HQJDJHG� LQ�WKH�SURGXFWLRQ�RI�JURXQG�VODWH�NQLYHV�

GXULQJ� WKH�/DWH� DQG�&RQWDFW�&RORQLDO� SHULRGV��
*LYHQ� WKDW�VODWH�NQLYHV� DQG�RWKHU�ILVKLQJ�UHODWHG�
HTXLSPHQW�KDG�WR�EH�PDQXIDFWXUHG�SULRU�WR�WKH�RQVHW�
RI�WKH�LQWHQVLYH�VXPPHU�VDOPRQ�UXQV��:HOT"PH[�
KRXVHV�ZHUH� OLNHO\�ORFL�RI�WRRO�PDNLQJ�DFWLYLWLHV�

GXULQJ�ZLQWHU�PRQWKV�ZKHQ�FROG�WHPSHUDWXUHV��UDLQ��
DQG� VQRZ�IDYRUHG�WKH�PRVW� LQWHQVLYH�XVH� RI�SLW�
KRXVHV�� 6XEVLVWHQFH�GDWD��LQFOXGLQJ�WKH�UHPDLQV�RI�

VHDVRQDOO\� DYDLODEOH� IRRG�LWHPV�VXFK�DV� VWXUJHRQ��
GHHU��HON��ZDWHUIRZO��DQG�HOGHUEHUULHV��VXJJHVW�\HDU�
URXQG�RFFXSDWLRQ� RI�WKH�VLWH��

$QDO\VLV� RI�VWUDWLJUDSKLF�GDWD�IURP�+RXVH� ��DQG�
+RXVH� �� LQGLFDWH�WKDW�QHLWKHU�RI�WKHVH�UHFWLOLQHDU�
VWUXFWXUHV�IHDWXUHG�URRIV�FKDUDFWHULVWLF�RI�FLUFXODU�

SLWKRXVHV�� &RPSDFW� IORRU�GHSRVLWV� ZHUH� IRXQG�

GLUHFWO\�EHORZ� HSKHPHUDO�ULP� VOXPS�DQG�QRQFXO�
WXUDO�DOOXYLDO� ORDPV�WKDW�FDSSHG� WKH�LQWHULRUV�RI�ERWK�

GHSUHVVLRQV��$� FDUERQL]HG�FHGDU�SODQN�ZDV� UHFRY�

HUHG�IURP�+RXVH� ���DQG�ERWK�KRXVHV� FRQWDLQHG�

QRWDEO\�KLJKHU�GHQVLWLHV�RI�&RQWDFW�&RORQLDO�SHULRG�
WUDGH�JRRGV� FRPSDUHG� WR�WKHLU�VPDOOHU��FLUFXODU�

FRXQWHUSDUWV�DW�:HOT"PH[�� 7KHVH� GDWD�VXJJHVW�WKDW�
UHFWLOLQHDU�SLWKRXVHV�ZHUH�EXLOW�GLIIHUHQWO\�WKDQ�FLU�
FXODU� VWUXFWXUHV�DQG�ZHUH� DVVRFLDWHG� ZLWK� ODUJH�
KRXVHKROGV� WKDW�PDLQWDLQHG� SULYLOHJHG� DFFHVV� WR�

UHJLRQDO� WUDGH�QHWZRUNV��*UDHVFK� ������� DUJXHV�
WKDW�UHFWLOLQHDU�SLWKRXVHV� DW�:HOT"PH[� UHIOHFW�D�

XQLTXH� VHW�RI�K\EULG�SLWKRXVH�SODQN�KRXVH� GHVLJQ�
HOHPHQWV�� LQFOXGLQJ�WKH�XVH� RI�FHGDU�SODQNV� IRU�
ZDOOV� DQG�RU�URRIV��ZKLFK�PD\� KDYH�EHHQ� DSSOLHG�
WR�WKH�FRQVWUXFWLRQ�RI� VHPL�VXEWHUUDQHDQ�KRXVHV�
XVHG�E\�ZHDOWK\�KRXVHKROGV��7KLV�XVH�RI�DUFKLWHF�
WXUH�WR�VLJQDO�GLIIHUHQFHV�LQ�VRFLDO� VWDQGLQJ��SROLW�
LFDO� LQIOXHQFH�� DQG� KRXVHKROG� SURVSHULW\� LV�
FRQVLVWHQW�ZLWK� HWKQRJUDSKLFDOO\�DQG�KLVWRULFDOO\�
GRFXPHQWHG�&RDVW� 6DOLVK�FRPPXQLWLHV�LQ�WKH�ORZHU�
)UDVHU�9DOOH\� DQG�RQ�WKH�FRDVW� �%DUQHWW�������-HQ�
QHVV� ������0LOOHU� �������

3RSXODWLRQ� HVWLPDWHV�IRU�WKH�&RQWDFW�&RORQLDO�

SHULRG� VHWWOHPHQW�DW�:HOT"PH[� UDQJH�IURP�����WR�

���� SHRSOH� EDVHG� RQ� FDOFXODWHG� LQWHULRU�OLYLQJ�
VSDFHV�RI�SLWKRXVHV� �*UDHVFK�������������� +RZ�

HYHU��VLQFH�KLVWRULFDO�PDSV� DQG�VXEVXUIDFH�LQYHVWL�

JDWLRQV�RQ�WKH�VRXWK�WHUUDFH�FRQILUPHG�WKH�SUHVHQFH�
RI�+RXVH� ����ZKLFK� LV�D�&RQWDFW�&RORQLDO� SHULRG�

DERYHJURXQG� FHGDU�SODQN� ORQJKRXVH�� WKH�SRVW�
����V� VHWWOHPHQW�SRSXODWLRQ�PD\� KDYH�EHHQ� VWLOO�

ODUJHU��%\� FRPSDULVRQ�ZLWK�RWKHU�SRSXODWLRQ� HVWL�
PDWHV� IRU�XSSHU�)UDVHU�9DOOH\� DQG� ORZHU�)UDVHU�

&DQ\RQ� VHWWOHPHQWV��&DUOVRQ�����E��� WKHVH�ILJXUHV�
DUH� UHDVRQDEOH� HVWLPDWHV� RI�FRPPXQLW\� VL]H� DW�

:HOT"PH[��

7V
T"GV� �+RSH� 6LWH��'L5L����

7KH� VHWWOHPHQW�RI�7V
TR�OV� �'L5L���� ZDV� ILUVW�
UHFRUGHG�E\�&KDUOHV� %RUGHQ� LQ�������ZKHQ� KH�
QRWHG�QLQH�KRXVHSLW� IHDWXUHV�RQ� WKH�HDVW�EDQN�RI�
WKH�)UDVHU� QHDU� WKH�&RTXLKDOOD� 5LYHU��$OWKRXJK�
FRQVLGHUDEOH� GHVWUXFWLRQ�KDV�RFFXUUHG�DFURVV�SUH�
FRQWDFW�SDUWV�RI�WKH�VLWH��VXEVWDQWLDO�&RQWDFW�&ROR�
QLDO� SHULRG� GHSRVLWV� FORVHU� WR�+%&� )RUW�+RSH�
UHPDLQ�LQ�JRRG�FRQGLWLRQ��7KUHH�KRXVHSLW�IHDWXUHV�
DUH� VWLOO�YLVLEOH� RQ� WKH�VXUIDFH� �)LJXUH� �����DQG�
WKHUH�DUH�WZR�EXULHG�KRXVH� IORRUV�EHWZHHQ�+RXVHV�
��DQG����WKXV�IRUPLQJ�D�URZ�RYHU�����P� ORQJ��7KH�
YLVLEOH�KRXVHV� DUH�URXJKO\�VTXDUH�LQ�SODQ�YLHZ�DQG�
GLIIHU�LQ�VL]H� �7DEOH�����

2UDO�QDUUDWLYHV�SURYLGH�GHWDLOV�DERXW�WKH�KLVWRU\�
DQG� OD\RXW�RI�7V
TR�OV�� $FFRUGLQJ� WR�&KDZDWKLO�
)LUVW�1DWLRQ� (OGHU�%LOO� 3DW�&KDUOLH�� WKH�SLWKRXVHV�
ZHUH� SDUW�RI�D� ODUJH�&RQWDFW�&RORQLDO� SHULRG� VHW�
WOHPHQW��3KRWRV�DQG�QDUUDWLYHV�GHVFULEH�WKUHH�SODQN�
ORQJKRXVHV� ORFDWHG�DW�WKH�VRXWK�HQG�RI�WKH�FRP�

PXQLW\��/RFDO� ORUH�VXJJHVWV�WKDW�ZKHQ�+XGVRQ
V�

%D\� &RPSDQ\� )RUW�+RSH� ZDV� HVWDEOLVKHG� QHDU�

7V
TR�OV� LQ�������RFFXSDQWV� VKLIWHG�UHVLGHQFHV�DQG�
DFWLYLWLHV� WRZDUG�WKH�IRUW�WR�PD[LPL]H� DFFHVV� WR�
DFWLYLWLHV�WKHUH��6W"�O"�RUDO�KLVWRU\�FRQQHFWV�7V
T"GV�
ZLWK�WKH�PRYHPHQW� RI�SHRSOH� IURP�:HOT"PH[� DQG�
PRUH� GLVWDQW�VHWWOHPHQWV�LQ�WKH�)UDVHU�&DQ\RQ� DQG�
&KLOOLZDFN� LQ�WKH�FHQWUDO�)UDVHU�9DOOH\� �)LJXUH�����
&RQWDFW�&RORQLDO� SHULRG�KRXVHSLWV�SURYLGH�D� OLQN�
EHWZHHQ�WKH�EXLOW�6W"�O"� HQYLURQPHQW�DQG�HOHPHQWV�
RI�6W"�O"� LGHQWLW\�GRFXPHQWHG� LQ�RUDO�KLVWRU\��
HWKQRJUDSK\��HWKQRKLVWRU\��DQG�DUFKDHRORJ\��

,Q������ DQG������ZH� FRQGXFWHG� VPDOO�VFDOH�
H[FDYDWLRQV� DW�+RXVHV� ��DQG� �� �$UQROG� ������
$UQROG� DQG� 6FKDHSH� ������� 6"[
\HO�� RWKHUZLVH�
NQRZQ�DV�&DSWDLQ�&KDUOLH��RFFXSLHG�+RXVH� ��ZLWK�
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)LJXUH� ����6XUIDFH� IHDWXUHV� DQG� WRSRJUDSK\� DW�7V
TRLOV��

KLV�ZLIH� DQG�DW�OHDVW�RQH�FKLOG�VRPHWLPH�EHWZHHQ�
$�'�� �����DQG� ������EDVHG�RQ�GLDJQRVWLF�DUWLIDFWV�
DQG�IDPLO\�KLVWRU\��6RQQ\�0F+DOVLH�� SHUVRQDO�FRP�

PXQLFDWLRQ� ������ &DUOVRQ� DQG�0F+DOVLH� �������
%LOO�3DW�&KDUOLH��6"[
\HO
V� JUHDW�JUDQGVRQ��UHPHP�

EHUV�SOD\LQJ� LQ�WKLV�KRXVHSLW� DV� D�FKLOG��+H� DOVR�
UHFDOOHG�EHLQJ�WROG�E\�&KDUOLH�-RH�WKDW�+RXVH� ��ZDV�
WKH�KRPH�RI�3DWULFN�-RH��&KDUOLH�-RH
V�IDWKHU��6RQQ\�

0F+DOVLH� DQG�'DYLG� 6FKDHSH��SHUVRQDO�FRPPXQL�
FDWLRQ� ������$UQROG� DQG�6FKDHSH� �������:H� NQRZ�

OLWWOH�DERXW�WKH�-RH�IDPLO\�DQG�WKHLU�VRFLDO�UROHV�LQ�
WKH�VHWWOHPHQW��EXW�DUWLIDFWV�UHFRYHUHG�IURP�3DWULFN�
-RH
V�UHVLGHQFH� LQGLFDWH�D� VRPHZKDW�JUHDWHU�VSDQ�
RI�RFFXSDWLRQ��SRVVLEO\�H[WHQGLQJ�IURP�WKH�����V�
LQWR�WKH�����V�RU�����V��7UDGLWLRQDO� WRRO�W\SHV�DQG�
D� UDQJH�RI�(XURSHDQ�PDGH� LWHPV�DUH�DVVRFLDWHG�
ZLWK�ERWK�VWUXFWXUHV��

6"[
\HO
V� KRXVH� LV�WKH�ODUJHVW�SUHVHUYHG�KRXVH�

SLW�������WR������P�IURP�ULP�FUHVW�WR�ULP�FUHVW���SRV�
VLEO\�VLJQDOLQJ�KLV�ZHOO�GRFXPHQWHG�SURPLQHQFH�LQ�
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WKH�FRPPXQLW\��2UDO� QDUUDWLYHV�PDNH� LW�FOHDU�WKDW�

6"[
\HO� ZDV� D�UHVSHFWHG�KXQWHU��GRFWRU�FXUHU��DQG�

�&DSWDLQ���D�GHVLJQDWLRQ� WKDW�PHDQV� KH�ZDV� HLWKHU�
D�ULYHUERDW�ZRUNHU�RU�D�&DWKROLF�ZDWFKPDQ�UHFUXLWHG�

E\�PLVVLRQDULHV� WR�PRQLWRU�)LUVW�1DWLRQV� SHRSOH�

DGRSWLQJ�WKH�QHZ�IDLWK��$UWLIDFW�WDOOLHV�LQGLFDWH�WKDW�

KH�KDG�UHJXODU�DFFHVV� WR�FLUFXODWLQJ�(XUR�&DQDGLDQ�

JRRGV� RI�VRPH�YDOXH��
:H� LGHQWLILHG�VHYHUDO�ZHOO�GHILQHG� IHDWXUHV�LQ�

6"[
\HO
V� KRXVH� WKDW�UHYHDO�DFWLYLW\�DUHDV��2YHU�

ODSSLQJ�EDVLQV� RI�KHDW�DOWHUHG�VRLOV�H[WHQG�DFURVV�

WKH�FHQWHU�RI�WKH�IORRU��ZKLFK�PD\� LQGLFDWH�WKH�VXV�

WDLQHG�XVH� RI�D�ZRRG�EXUQLQJ� VWRYH��7KH� IHDWXUH�

UHVHPEOHV�VKDOORZ�EDVLQV�RI�UHG�VRLOV�EHQHDWK� LURQ�
VWRYHV�LQ�FRQWHPSRUDU\�6W"�O"� ORQJKRXVHV��$OWHU�

QDWLYHO\��LW�PD\� FRPSULVH�VHYHUDO�RYHUODSSLQJ�RSHQ�
KHDUWKV��$ORQJ� WKH�PDUJLQ� RI�WKH�ILUH�IHDWXUH�DUH�

VHYHQ� VKDUSHQHG� VWDNH�PROGV�� 6W"�O"� FR�ZRUNHU�

5LOH\�/HZLV� VXJJHVWV�WKDW�WKHLU�SRVLWLRQ� LV�HYRFD�

WLYH�RI�WKH�FRQWHPSRUDU\�SUDFWLFH�RI�SRVLWLRQLQJ�
VPDOO� VDOPRQ�JULOOLQJ�VWDNHV�QH[W�WR�DQ�RSHQ� ILUH�

�VHH�DOVR�+DHEHUOLQ� DQG�*XQWKHU� ����������
5HPQDQWV�RI�D�FRPSDFWHG������ FP�WKLFN��VDQG\�

VLOW�VWUDWXP�DFURVV� WKH�FHQWHU�RI�+RXVH� ��LQGLFDWH�
DQ�RFFXSDWLRQDO� IORRU�KDUGHQHG�E\�IRRW�WUDIILF��3HQ�

HWUDWLQJ�WKH�IORRU�DUH� WZR�SRVW�PROGV�� ��� FP� LQ�

GLDPHWHU��SRVLWLRQHG���P�DSDUW��7KH�SRVWV�PD\�KDYH�

VXSSRUWHG�WKH�URRI��DOWKRXJK�WKH\�DUH�VPDOOHU�WKDQ�

URRI�VXSSRUWV�IRXQG�HOVHZKHUH� LQ�WKH�UHJLRQ��6HY�
HUDO�SRVW�PROGV� ��FP� LQ�GLDPHWHU�PD\� UHSUHVHQW�
VSDFH�GLYLGHUV�RU�JHDU� VWRUDJH�VXSSRUWV�LQVLGH�WKH�
KRXVH��3DUWV�RI�WKH�SLWKRXVH�VWUXFWXUH�LWVHOI�DSSHDU�
WR�KDYH�EHHQ�PDGH� RU�UHSDLUHG�ZLWK� LURQ�QDLOV��

7KH� VKDOORZ�FXOWXUDO�GHSRVLWV��RUDO�KLVWRU\��DQG�
WKH�GRFXPHQWDU\�GDWD� VXJJHVW�D� VKRUW�RFFXSDWLRQ�
E\�6"[
\HO� DQG�PHPEHUV� RI�KLV�KRXVHKROG"QRW�
PRUH� WKDQ����\HDUV��7UDGLWLRQDO� WHFKQRORJ\�FRQ�

WLQXHG�WR�EH�XVHG��LQFOXGLQJ�VODWH�NQLYHV��PDXOV�� DQG�
IODNHG�WRROV��)DPLO\�PHPEHUV� UHJXODUO\�FRQVXPHG�
ILVK�IURP�WKH�)UDVHU�5LYHU� DQG� WKH�PHDW� RI� ODUJH�
PDPPDOV��9DOXHG� WUDGH�FRPPRGLWLHV� VXFK�DV�JODVV�
EHDGV�� VKHOO�EXWWRQV��PHWDO� REMHFWV��DQG�JODVV�YHV�

VHOV� FRQWDLQLQJ�SUL]HG� RLOV� DQG�EHYHUDJHV� ZHUH�

DFTXLUHG�E\�WKLV�KRXVHKROG� HLWKHU�IURP�QHDUE\�)RUW�

+RSH� RU�IURP�RWKHU�6W"�O"� WUDGLQJ�ZLWK�(XUR�
&DQDGLDQV�� &DSWDLQ�&KDUOLH�PD\�KDYH�KDG�XQXVXDO�
DFFHVV� WR�VXFK�YDOXHG� JRRGV�� JLYHQ�KLV� LPSRUWDQW�
VRFLDO�SRVLWLRQ��

7HVWLQJ�DW�WKH�VOLJKWO\�VPDOOHU�KRXVH� RI�3DWULFN�
-RH��URXJKO\������P� IURP�ULP�FUHVW�WR�ULP�FUHVW��

\LHOGHG� UHPDLQV�RI�D�FROODSVHG� URRI�DQG�PXOWLSOH�
&RQWDFW�&RORQLDO� SHULRG�IORRUV��EXW�ZH�GLG�QRW�ILQG�

KHDUWKV��SRVWV��RU� VWDNH�PROGV� LQ�WKH�VPDOO�DUHD�

H[FDYDWHG��7KH� VWUDWD�GDWLQJ�WR�WKH�ODWHU�QLQHWHHQWK�

FHQWXU\��FRQWHPSRUDQHRXV�ZLWK�6"[
\HO
V� RFFXSD�
WLRQ��FRQWDLQHG� WUDGLWLRQDO�OLWKLF�WHFKQRORJLHV� DV�

ZHOO� DV�PDQ\�(XUR�&DQDGLDQ� REMHFWV�� VXJJHVWLQJ�D�

KRXVHKROG�RI�PRGHUDWH� WR�KLJK�VRFLDO�VWDQGLQJ��7KH�

ODWWHU�LWHPV�LQFOXGH�JODVV�EHDGV� DQG�D�SHQGDQW��JODVV�
DQG�PHWDO�EXWWRQV��EUDVV�LWHPV��JODVV� WXPEOHUV��DQG�
FHUDPLF� VHUYLQJ� ZDUHV��

,Q�FRPSDULVRQ�WR�3DWULFN�-RH
V�KRXVH��6"[
\HO
V�
KRXVH� \LHOGHG� IHZHU�(XURSHDQ�PDGH� REMHFWV��$�

OLNHO\�H[SODQDWLRQ� IRU�WKLV�GLIIHUHQFH� LV�YDU\LQJ�
LQWHQVLW\�DQG�GXUDWLRQ�RI�RFFXSDWLRQ� RI� WKH�WZR�
VWUXFWXUHV�UDWKHU�WKDQ�D�PDUNHG�GLIIHUHQFH�LQ�ZHDOWK�
RU�VRFLDO� VWDQGLQJ��7KH�GHHSHU�DQG�PRUH� FKDUFRDO�
ILOOHG�DFFXPXODWLRQV� RI�URRI�DQG�IORRU�GHSRVLWV� DW�

+RXVH� ��SRLQW�QRW�RQO\�WR�PRUH�UHIXVH�IURP�D�JUHDWHU�
QXPEHU�RI�RFFXSDQWV��EXW�DOVR� WR�D�SUREDEOH� ORQJHU�
GXUDWLRQ�RI�UHVLGHQFH��2Q� WKH�RWKHU�KDQG��6"[
\HO
V�
KRXVH�PD\� KDYH�KDG� DQ� LURQ�ZRRG�EXUQLQJ� VWRYH�

DQG� D�QDLOHG� URRI��ZKHUHDV� 3DWULFN� -RH
V�KRXVH�

DSSDUHQWO\�KDG�QHLWKHU�RI�WKRVH�IHDWXUHV��

'LVFXVVLRQ�

2XU� UHYLHZ�RI� VL[�VHWWOHPHQWV�GHPRQVWUDWHV� WKDW�
WKHUH�ZDV� D�ZLGH� UDQJH�RI�KRXVH� DQG� VHWWOHPHQW�
IRUPV�WKURXJK�WLPH�LQ�WKH�FHQWUDO�DQG�XSSHU�)UDVHU�

9DOOH\�� &ROOHFWLYHO\�� WKH�GDWD� LQGLFDWH�QRW�RQO\�
FKDQJHV� LQ�WKH�EXLOW�HQYLURQPHQW��EXW�DOVR�FRQWLQ�
XRXV� WKUHDGV�WKDW�OLQN�VWUXFWXUHV�DQG� VHWWOHPHQWV�

WKURXJK�WLPH�DQG� VSDFH��7KLV� GLVFXVVLRQ� EULQJV�
WRJHWKHU�VHYHUDO� W\SHV�RI� LQIRUPDWLRQ��:H� EHJLQ�
ZLWK� D�EULHI�GLVFXVVLRQ� RI�WKH�VLJQLILFDQFH�RI�WKH�

DSSHDUDQFH�RI�VXEVWDQWLDO�KRXVHV� LQ�WKH�)UDVHU�9DO�

OH\��:H� WKHQ�WXUQ�WR�D�VXPPDU\�RI�WKH�VSHFLILFV�RI�
KRXVH� IRUP�DQG� VHWWOHPHQW�DUUDQJHPHQWV�DV� WKH\�
UHODWH�WR�VRFLDO� LQIHUHQFHV�DERXW�KRXVHKROGV�� ORFDO�

JURXSV��ZDWHUVKHG�EDVHG� WULEHV��DQG�WKH�)UDVHU�9DO�

OH\�6W"�O"� �VHH�7DEOH� ����)LQDOO\��ZH� H[SORUH� WKH�

LPSOLFDWLRQV�RI�WKHVH�GDWD�IRU�XQGHUVWDQGLQJ�6W"�O"�

H[SUHVVLRQV� RI� LGHQWLW\�DQG� LQWHUDFWLRQ�PRUH�

EURDGO\��

7KH�$SSHDUDQFH� RI�6XEVWDQWLDO�+RXVHV�

,Q�WKH�)UDVHU�9DOOH\�� DQG� LQGHHG�LQ�WKH�1RUWKZHVW�
&RDVW� UHJLRQ�PRUH� EURDGO\��VXEVWDQWLDO�VWUXFWXUHV�
ILUVW�DSSHDUHG�DERXW�������\HDUV�DJR�DW�WKH�VLWHV�RI�

This content downloaded from 128.233.210.97 on Thu, 18 Sep 2014 18:34:22 PM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


����$0(5,&$1� $17,48,7<� >9RO�� ����1R�� ��������

;"�\WHP� DQG�0DXUHU��7KHLU�DSSHDUDQFH� LV�WKH�UHVXOW�
RI�D�VKLIW�IURP�IRUPV�RI�KRXVLQJ�ZLWK�JUDFLOH�DUFKL�
WHFWXUDO�HOHPHQWV�WR�WKRVH�ZLWK�UREXVW�DUFKLWHFWXUDO�
IHDWXUHV�DQG�PRUH� HYLGHQW�DQG�SHUVLVWHQW�DQWKUR�

SRJHQLF� IRRWSULQWV��$� YDULHW\�RI�HQYLURQPHQWDO�DQG�
VRFLDO� UHDVRQV�KDYH�EHHQ� VXJJHVWHG�WR�H[SODLQ� WKH�

DSSHDUDQFH� RI�VXFK� VXEVWDQWLDO�VWUXFWXUHV�RQ� WKH�
1RUWKZHVW� &RDVW� �+HEGD� DQG�0DWKHZHV� ������
0DWVRQ� DQG�&RXSODQG� �������:H� EULHIO\�H[SORUH�
WKHVH�ZLWK� VSHFLILF�UHIHUHQFH�WR�WKH�)UDVHU�9DOOH\�
GDWD��

(QYLURQPHQWDO�UHDVRQV�IRFXV�RQ�VKLIWV�LQ�FOLPDWH�
DQG� WKH�DYDLODELOLW\�RI�UHGFHGDU�IRU�FRQVWUXFWLRQ�

�+HEGD� DQG�0DWKHZHV� ������� ,Q�WKH�)UDVHU�9DOOH\�
VSHFLILFDOO\�� WKHUH�DSSHDUV� WR�EH� D� FRQQHFWLRQ�
EHWZHHQ�PLG�+RORFHQH� FRROLQJ� DQG� WKH�DSSHDU�
DQFH�RI�WKH�SUHVXPDEO\�ZHOO�LQVXODWHG� LQ�JURXQG�
VWUXFWXUHV�RI�;D�\WHP� DQG�0DXUHU� �H�J���6FKDHSH�
HW�DO������������ 6FUXWLQ\�RI�WKH�SDOHRHQYLURQPHQ�
WDO�GDWD��KRZHYHU�� VKRZV� WKDW�WKH�WZR�HYHQWV�PD\�
KDYH�QRW�FRLQFLGHG��5DWKHU��FRROLQJ�EHJDQ� LQ�WKLV�

UHJLRQ�DURXQG�������\HDUV�DJR��DSSUR[LPDWHO\�WZR�
PLOOHQQLD� EHIRUH�WKH�HDUOLHVW�KRXVH�DW�;D�\WHP�� DQG�
FRQWLQXHG�WKURXJK�WKH�PLG�+RORFHQH� �5RVHQEHUJ�
HW�DO��������:DONHU� DQG�3HOODWW��������

7KH� SUHFLVH� WLPH�RI�DUULYDO�RI�UHGFHGDU� LQ�WKH�
)UDVHU�9DOOH\� LV�XQNQRZQ��EXW�WKH�VSHFLHV�ZDV�ZHOO�
HVWDEOLVKHG� LQ�WKH�UHJLRQ�E\�������\HDUV�DJR� �:DLQ�
PDQ� DQG�0DWKHZHV� �������DERXW�������\HDUV�EHIRUH�
WKH�HDUOLHVW�KRXVH�DW�;D�\WHP��$V� VXFK��WKHUH�DUH�QR�

FRPSHOOLQJ�GDWD� WR�VXJJHVW�WKDW�WKH�HVWDEOLVKPHQW�
RI�ZHVWHUQ�UHGFHGDU�FRLQFLGHG�ZLWK� WKH�HPHUJHQFH�
RI� ODUJH�SODQN�KRXVHV� LQ�WKH�)UDVHU�9DOOH\�� 6LPL�

ODUO\��WKH�DYDLODELOLW\�RI�UHGFHGDU�DORQH� GRHV� QRW�

DSSHDU� WR�KDYH� VWLPXODWHG�WKH�HPHUJHQFH�RI�VHPL�
VXEWHUUDQHDQ� KRXVHV��

$OWKRXJK�ZH� GR�QRW�UXOH�RXW�WKH�DVVRFLDWLRQ� RI�

KRXVHV� DQG�HQYLURQPHQWDO�FKDQJH��ZH� VXJJHVW�WKH�
QHHG�WR�H[DPLQH�QRQ�HQYLURQPHQWDO�UHDVRQV�IRU�WKH�
VKLIW�WR�PRUH� SHUPDQHQW� GZHOOLQJV� DQG� VHPL�

VHGHQWLVP��$� GHWDLOHG�GLVFXVVLRQ�RI�WKH�UHDVRQV�IRU�
WKLV�VKLIW�LV�EH\RQG� WKH�VFRSH� RI� WKLV�SDSHU��EXW�
KRXVHV� DW�;D�\WHP� DQG�0DXUHU�ZRXOG� KDYH� OLQNHG�
VRFLDO� JURXSV� WR�SDUWLFXODU�SODFHV� DQG�SURGXFWLYH�
UHVRXUFH� ORFDOHV� DQG�PD\� EH� DVVRFLDWHG�ZLWK� WKH�

HPHUJHQFH�RI�WKH�ODQG�WHQXUH�V\VWHP�GRFXPHQWHG�

DPRQJ�WKH�6W"�O"� �6FKDHSH� �����������5HJDUGOHVV�
RI�WKH�XOWLPDWH�GULYHUV��OLYLQJ�LQ�VXFK�SHUPDQHQW�
KRPHV� XQGRXEWHGO\� UHIOHFWHG�DQG� VWUXFWXUHG�WKH�

IRUP�RI�WKHVH�DQFLHQW�FRPPXQLWLHV��

+RXVH� &RQVWUXFWLRQ� DQG�)RUP�

7KH� KRXVHV� LQ�RXU� VDPSOH� FRQVWLWXWH�WKUHH�FDWH�

JRULHV��7KH� ILUVW�LQFOXGHV�WKH�KRXVHV� DW�0DXUHU� DQG�

;D�\WHP��'HVSLWH� WKH�IDFW�WKDW�WKHVH�DUH�WKH�ROGHVW�
KRXVHV� LQ�RXU� VDPSOH��ZH� KDYH� D�PRUH� FRPSOHWH�
YLHZ�RI�WKHLU�FRQVWUXFWLRQ�WKDQ�ODWHU�KRXVHV��(DUO\�
KRXVHV� LQ�WKH�)UDVHU�9DOOH\� VKDUH�PDQ\� FKDUDFWHU�

LVWLFV��LQFOXGLQJ�SDUWLDO�H[FDYDWLRQ� LQWR�WKH�JURXQG�
WR� FUHDWH� D� OHYHO� VXUIDFH�� SRVW�DQG�VWDNH� FRQVWUXF�

WLRQ��SUHVXPDEO\�WR�KROG�SODQNV��� DQG�D�UHFWDQJX�
ODU� VKDSH��

/DWHU�KRXVHV� FRPSULVH� WZR�EURDG� W\SHV��VHPL�
VXEWHUUDQHDQ�DQG� DERYHJURXQG� SODQN� VWUXFWXUHV��
7KHVH� IRUPV�DUH� VLPLODU�WR�WKH�HWKQRJUDSKLFDOO\�
DQG� KLVWRULFDOO\� GRFXPHQWHG� VTHPHO� �VHPL�
VXEWHUUDQHDQ�SLWKRXVHV�� DQG�V
LOWH[ZGZW[Z��SODQN�
KRXVHV��� EXW�WKHUH�LV�FRQVLGHUDEOH�YDULDWLRQ�ZLWKLQ�
WKHVH�FDWHJRULHV�� 7ZR� RI� WKH�VHPL�VXEWHUUDQHDQ�
KRXVHV� DW�:HOT"PH[� DSSHDU� WR�KDYH� LQFRUSRUDWHG�
GHVLJQ� HOHPHQWV�FRPPRQ� WR�DERYH�JURXQG�SODQN�
VWUXFWXUHV��VXJJHVWLQJ�VRPH�GHJUHH�RI�DUFKLWHFWXUDO�

K\EULGL]DWLRQ� LQ�WKH�&RQWDFW�&RORQLDO� SHULRG�
�*UDHVFK� ������� 7KH� VKDSHV� RI� WKH� VHPL�
VXEWHUUDQHDQ�KRXVHV� UDQJH�IURP�FLUFXODU�WR�UHFWL�
OLQHDU�DQG�VTXDUH��'LIIHUHQFHV� LQ�VKDSH�DUH�HYLGHQW�
LQ�WKH�ROGHVW�SLWKRXVH� FRPPXQLWLHV� LQ�RXU� VWXG\�
�6[Z"[ZL\PHOK��� DV�ZHOO� DV� LQ�WKH�\RXQJHVW�
�7V
TRLOV��� DOWKRXJK� WHPSRUDO�SDWWHUQLQJ�UHPDLQV�
XQFOHDU��0RUH� GHWDLOHG�H[FDYDWLRQV�ZLOO� GHWHUPLQH�
PRUH� VSHFLILFDOO\�WKH�UHODWLRQVKLS�EHWZHHQ� WKH�VXU�
ILFLDO�H[SUHVVLRQ�RI�KRXVH� VKDSHV�DQG�DFWXDO�KRXVH�

IRUP��DQG�WKH�GHJUHH� WR�ZKLFK� WDSKRQRPLF�IDFWRUV�
LQIOXHQFH�WKH�VKDSHV�ZH� REVHUYH�RQ�WKH�VXUIDFH��

2XU� NQRZOHGJH� RI� WKH�IRUP�RI�DQFLHQW�SODQN�
KRXVHV�SULPDULO\�FRPHV�IURP�6WUXFWXUH���DW�4LWK\LO��
%DVHG� RQ�H[FDYDWLRQV� RI�WKLV�VWUXFWXUH��ZH� NQRZ�
WKDW�VXEVWDQWLDO� KRXVHV� ZHUH� FRQVWUXFWHG�ZLWK�

SODQNV�DQG� LQWHUQDO�SRVWV�� VLPLODU�WR�SODQN�KRXVHV�
GRFXPHQWHG� LQ�WKH�QLQHWHHQWK�FHQWXU\��,PSRUWDQWO\��
6WUXFWXUH���DQG�RWKHU�KRXVHV� DW�4LWK\LO� DOVR� VKDUH�
VWUXFWXUDO�HOHPHQWV�ZLWK�HDUOLHU�KRXVHV� DW�;D�\WHP�
DQG�0DXUHU"FXW� DQG� ILOO�� SODQN� DQG� SRVW�
FRQVWUXFWLRQ"WKDW� DUH�������\HDUV�ROGHU��

+RXVH� 6L]H�

,Q�JHQHUDO��KRXVH� VL]H� LQFUHDVHV�IURP�WKH�HDUOLHVW�
VWUXFWXUHV�WR�WKH�ODWHU�IRUPV��UHIOHFWLQJ�DQ�LQFUHDVH�
LQ�WKH�VL]H�RI�WKH�FR�UHVLGHQW�JURXSV��7KH� HDUOLHVW�
KRXVHV� ZHUH� KRPHV� WR�HLWKHU�QXFOHDU� IDPLOLHV�

�6WUXFWXUH����;D�\WHP�� RU�UHODWLYHO\�VPDOO�H[WHQGHG�
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IDPLO\�JURXSV��H�J���0DXUHU��� %HJLQQLQJ�DW�OHDVW�E\�
������\HDUV�DJR�DW�4LWK\LO�DQG�6[Z"[ZL\PHOK�� WKH�
VL]H�RI�FR�UHVLGHQW�JURXSV� LQFUHDVHG�GUDPDWLFDOO\��
)RU�H[DPSOH��6WUXFWXUH���DW�4LWK\LO�ZDV� SHUKDSV�DV�

PXFK� DV�IRXU�WLPHV�WKH�VL]H�RI�WKH�KRXVH� DW�0DXUHU�
DQG�ZDV� DERXW� WKH�VDPH� VL]H� DV� LQWHUFRQQHFWHG�
KRXVHV�GHVFULEHG�E\�6LPRQ�)UDVHU�LQ�WKH�FHQWUDO�DQG�
ORZHU�)UDVHU�9DOOH\� �/DPE� ,�������:H� VXJJHVW�WKDW�
WKHVH�ODUJHU�KRXVHV�PDUN�D�VKLIW�WR�ODUJHU�KRXVHKROGV�

FRPSULVLQJ�PXOWLSOH� QXFOHDU� IDPLOLHV�DQG�SRWHQ�
WLDOO\�QRQ�NLQ�IROORZHUV��

2XU� VDPSOH� LQFOXGHV� VHPL�VXEWHUUDQHDQ�VWUXF�
WXUHV�DV�VPDOO�DV���P� WR�DV� ODUJH�DV� ���P� DFURVV� �DW�

:HOT"PH[��� 7KHVH� SLWKRXVHV�ZHUH� SUREDEO\� WKH�
KRPHV� RI�QXFOHDU� DQG� H[WHQGHG� IDPLOLHV��$W� WKH�
&RQWDFW�&RORQLDO�SHULRG�VLWH�RI�7V
TR�OV�� DW�OHDVW�RQH�

RI�WKH�SLWKRXVHV� ���P� DFURVV��ZDV� WKH�KRPH�RI�D�

YHU\�VPDOO�QXFOHDU�IDPLO\��0RVW� VWUXFWXUHV�ZLWKLQ�
RXU� VDPSOH� DUH�ZLWKLQ� WKH����WR���P�UDQJH�GRFX�
PHQWHG� IURP�WKH�HWKQRJUDSKLF� VRXUFHV� �'XII�
���������� ,Q�JHQHUDO��WKH�VL]H�RI�FR�UHVLGHQW�JURXSV�
LV�VPDOOHU�LQ�SLWKRXVHV� WKDQ�LQ�DERYHJURXQG�SODQN�
VWUXFWXUHV��+RZHYHU�� WKH�SRVVLEOH� WXQQHOV�FRQQHFW�

LQJ�SLWKRXVHV�DW�:HOT"PH[� DOVR� VXJJHVW�VRPH�SLW�
KRXVHV� ZHUH� GHVLJQHG� WR�DFFRPPRGDWH� ERWK� D�

FHUWDLQ�GHJUHH� RI�IDPLO\�DXWRQRP\� DQG� FRQQHF�

WLRQV�WR�WKH�ODUJHU�KRXVHKROG� JURXS��6FKDHSH� HW�DO��

������� 1R� VXFK� WXQQHOV� ZHUH� UHFRUGHG� DW�

6[Z"[ZL\PHOK� RU�4LWK\LO��EXW� LQ�WKH�ODWWHU�FDVH�
UHFHQW�JURXQG�GLVWXUEDQFH�PD\�KDYH�GHVWUR\HG�VXFK�
IHDWXUHV��

,QWHUQDO�+RXVH� )HDWXUHV� DQG�$UWLIDFWV�

:H� XVH� LQWHUQDO�KRXVH� IHDWXUHV�DQG�DUWLIDFWV�WR�SUR�
YLGH� LQVLJKWV�LQWR�WKH�FRPSRVLWLRQ� DQG�GDLO\� OLYHV�
RI�WKH�KRXVHKROG�JURXS��1RW� VXUSULVLQJO\��RXU�VDP�

SOH�VXJJHVWV�WKDW�D�EURDG�UDQJH�RI�DFWLYLWLHV�ZDV� FRQ�
GXFWHG�E\�KRXVHKROG� JURXSV��LQFOXGLQJ�SURFHVVLQJ�
DQG�FRQVXPSWLRQ�DW�DOO�VLWHV�DQG�WKH�SURGXFWLRQ�RI�

JRRGV� WKDW�PD\� KDYH� EHHQ� XVHG� LQ�WUDGH�DQG�

H[FKDQJH� DW�ODWHU�VHWWOHPHQWV��H�J���JURXQG� VWRQH�
DG]HV� DW�6[Z"[ZL\PHOK��� 2XU� GDWD�RQ�VHDVRQDOO\�
DUH� OLPLWHG��EXW�ZKHUH�ZH� KDYH� DSSURSULDWH�GDWD�

�;"�\WHP��4LWK\LO�� 6[Z"[ZL\PHOK��:HOT"PH[���
KRXVHV�ZHUH� OLYHG�LQ�\HDU�URXQG�E\�DW�OHDVW�VRPH�
PHPEHUV� RI�WKH�KRXVHKROG� JURXS��0XOWLSOH� UHIXU�

ELVKLQJV�RI�WKH�KRXVHV�DW�;"�\WHP��0DXUHU��4LWK\LO��
DQG�6[Z"[ZL\PHOK� UHIOHFW�WKH�ORQJHYLW\�RI�VRPH�
KRXVHKROG�JURXSLQJV�RYHU�VHYHUDO�JHQHUDWLRQV��6LP�
LODU�ORQJHYLW\�RI�KRXVHKROGV�KDV�EHHQ�GHPRQVWUDWHG�

HOVHZKHUH�RQ� WKH�&RDVW� �$PHV� HW�DO�� ������$PHV�
HW�DO���������7KH�HQGXULQJ�FRQQHFWLRQ�RI�KRXVHKROGV�
WR�D� VLQJOH�KRXVH�� GXULQJ�D�\HDU��DQG�DFURVV� WKH�

\HDUV��LV�D�SK\VLFDO�PDQLIHVWDWLRQ�RI�WKH�LQWHUJHQ�
HUDWLRQDO�FRQWLQXLW\�RI�KRXVHKROG� LGHQWLWLHV��

7KH�GLVWULEXWLRQ�RI�IHDWXUHV�DQG�DUWLIDFWV�ZLWKLQ�
KRXVHV�DOVR�VSHDNV�WR�VRFLDO�UROHV�ZLWKLQ�KRXVHKROG�

JURXSV��7KH� VLQJOH�KHDUWK�DW�0DXUHU� DQG�LQ�WKH�HDU�

OLHVW�KRXVH� DW�;D�\WHP� DUH� FRQVLVWHQW�ZLWK� WKH�
KRXVHV� EHLQJ� RFFXSLHG� E\� VLQJOH� IDPLOLHV�ZKR�
ZRUNHG� WRJHWKHU��$W�0DXUHU�� GLVFUHWH�DFWLYLW\�DUHDV�

SURYLGH� LQVLJKWV�LQWR�KRZ� WKHVH�WDVNV�ZHUH� SDUWL�
WLRQHG�VSDWLDOO\�DQG�VRFLDOO\�ZLWKLQ�WKH�IDPLO\��0XO�

WLSOH�KHDUWKV�LQ�WKH�ODWHU�KRXVH�DW�;D�\WHP� �6WUXFWXUH�
��� VXJJHVW�WKH�RUJDQL]DWLRQ�RI�LQWHUQDO�OLYLQJ�VSDFH�
LQWR�IDPLO\�VSHFLILF�TXDUWHUV�DQG�PD\� LQGLFDWH�D�UHO�

DWLYHO\�JUHDWHU�GHJUHH�RI� LQWHUQDO�VRFLRHFRQRPLF�

FRPSOH[LW\��%\� FRQWUDVW��VHYHUDO�PLOOHQQLD� ODWHU��
KRXVHKROGV� LQ�SLWKRXVHV� DW� 6[Z"[ZL\PHOK��
:HOT"PH[�� DQG�7V
T"�OV�� ZKHWKHU�FRPSULVLQJ�VLQ�

JOH�RU�PXOWLSOH�IDPLOLHV��DSSHDU�WR�KDYH�PDLQWDLQHG�
DQG�XVHG� RQH� FHQWUDOO\� ORFDWHG� DQG� FRPPXQDO�
KHDUWK�SHU�KRXVH��%HQFKHV� H[SRVHG� LQ�SLWKRXVHV�DW�

6[Z"[ZL\PHOK� DQG�:HOT"PH[� VXJJHVW�WKDW�RFFX�

SDQWV� VOHSW�DW� WKH�SHULSKHU\� RI�HDFK� VWUXFWXUH��

DOWKRXJK�LW�LV�XQFOHDU�ZKHWKHU� LQGLYLGXDO�IDPLOLHV�
RU�PHPEHUV� RI�IDPLOLHV�PDLQWDLQHG�SHUVRQDO� VOHHS�
LQJ�VSDFH��,Q�WKH�PXFK� ODUJHU�SODQN�KRXVH�DW�4LWK\LO��
PXOWLSOH�KHDUWKV�LQGLFDWH�VSDWLDO�VHSDUDWLRQ�RI�IRRG�

SUHSDUDWLRQ�DQG�SUREDEO\�FRQVXPSWLRQ��$W� WKH�VDPH�

WLPH��KRZHYHU��WKH�VKDUHG�XVH� RI�IHDWXUHV�VXFK�DV�
WKH�EHQFK�DORQJ�RQO\�RQH� VLGH�RI�WKH�VWUXFWXUH�PD\�
KDYH� VHUYHG�WR�UHLQIRUFH�WKH�FROOHFWLYH� LGHQWLW\�RI�
WKH�KRXVHKROG� DV�D�ZKROH��

6HWWOHPHQW�6L]H�

$V� HOVHZKHUH�RQ� WKH�&RDVW� �$PHV� DQG�0DVFKQHU�

������$UFKHU�������0DWVRQ� DQG�&RXSODQG� �������
RXU�VDPSOH�RI�)UDVHU�9DOOH\� VLWHV�VXJJHVWV�VHWWOH�
PHQW� VL]H�DQG�WKHUHIRUH�WKH�VL]H�RI�WKH�ORFDO�JURXS�
LQFUHDVHG�GUDPDWLFDOO\�RYHU�WLPH��$W�ERWK�0DXUHU�
DQG� GXULQJ� WKH�RFFXSDWLRQ� RI�6WUXFWXUH� �� DW�

;"�\WHP�� WKH�VHWWOHPHQWV�DSSHDU� WR�EH� FRPSRVHG�
RI�WZR�UHODWLYHO\�VPDOO�KRXVHV��HDFK�RI�ZKLFK�FRXOG�
KDYH�KHOG�RQH�RU�WZR�H[WHQGHG�IDPLOLHV��7KLV� VL]H�
FRQWUDVWV�VKDUSO\�ZLWK�VHWWOHPHQW�VL]HV�������\HDUV�
ODWHU�DQG�H[WHQGLQJ�LQWR�WKH�&RQWDFW�&RORQLDO�SHULRG�
ZKHQ�PXOWLSOH�KRXVHKROGV� OLYHG�WRJHWKHU�LQ�D� VLQ�

JOH� VHWWOHPHQW��)RU� LQVWDQFH��IURP�DERXW������� WR�

������ \HDUV�DJR��6[Z"[ZL\PHOK�PD\� KDYH� FRQ�

This content downloaded from 128.233.210.97 on Thu, 18 Sep 2014 18:34:22 PM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


����$0(5,&$1� $17,48,7<� >9RO�� ����1R�� ��������

VLVWHG�RI����SLWKRXVHV�DQG�WKH�VHWWOHPHQW�DW�4LWK\LO�
KDG� D�PLQLPXP� RI�IRXU�VXEVWDQWLDO�SODQN�KRXVHV��
HDFK�KRXVLQJ�PXOWLSOH� IDPLOLHV��/DUJH�� VXEVWDQWLDO�
VHWWOHPHQWV�ZLWK�PXOWLSOH�KRXVHKROGV� FRQWLQXH�LQWR�
WKH�&RQWDFW�&RORQLDO� SHULRG�� DV� H[HPSOLILHG� E\�

:HOT"PH[� DQG�RI�FRXUVH� WKH�PDQ\� H[DPSOHV� RI�
WRZQV�GRFXPHQWHG� LQ�WKH�HWKQRKLVWRULF� UHFRUG��
6PDOOHU�PXOWL�KRXVH� VHWWOHPHQWV�LQ�ODWHU�SUHKLVWRU\��
VXFK� DV� WKH� /DWH� SHULRG� RFFXSDWLRQ� DW�

6[Z"[ZL\PHOK�� DUH�UHPLQLVFHQW�RI�WKH�FRQVLGHU�

DEO\�VPDOOHU�YLOODJHV�GRFXPHQWHG�KLVWRULFDOO\��

6HWWOHPHQW�/D\RXW�

:KLOH� RXU�GDWD�GR�QRW�DOORZ�XV� WR�GLVFXVV� UHODWLYH�
VRFLDO�SRVLWLRQ�RI�KRXVHKROGV�ZLWKLQ� ORFDO�JURXSV��
ZH� GR�KDYH� LQVLJKWV�LQWR�WKH�GHJUHH� WR�ZKLFK� ORFDO�

JURXSV�IRUPHG�D�VRFLDO�XQLW��%DVHG� RQ�WKH�SUR[LP�
LW\�RI�WKH�SRWHQWLDOO\�FRQWHPSRUDQHRXV�KRXVHV� DW�

;"L\WHP� DQG�0DXUHU�� ZH� VXJJHVW�WKDW�WKH�KRXVH�
KROGV� DW�WKHVH�VHWWOHPHQWV�IRUPHG�D� VRFLDO�JURXS�

LQJ��7KH� H[WHUQDO�SURFHVVLQJ� DQG� VWRUDJH�IHDWXUHV�
DW�;"L\WHP� IXUWKHU�VXJJHVW�WKDW�H[WHQGHG�IDPLOLHV�
LQ�VHSDUDWH�KRXVHV� VRPHWLPHV�IXQFWLRQHG�DV�D�FRO�
OHFWLYH�HFRQRPLF�XQLW��7KLV�EHKDYLRU�FRQWUDVWV�ZLWK�
RXU�XQGHUVWDQGLQJ�RI�SODQN�KRXVH� RUJDQL]DWLRQ� LQ�
WKH�&RQWDFW�&RORQLDO� SHULRG��ZKHUH� VRPH�SURFHVV�

LQJ�DFWLYLWLHV� DQG�PRVW� VWRUDJH� IDFLOLWLHV�ZHUH�

ORFDWHG�LQVLGH�WKH�VWUXFWXUHV�DQG�ZHUH� WKH�SURSHUW\�
RI�D�VLQJOH�FROOHFWLYH�KRXVHKROG�XQLW��6XWWOHV��������

8QIRUWXQDWHO\��WKH�VDPSOHV�RI�KRXVHV�IURP�;"L\WHP�
DQG�0DXUHU� DUH� WRR�VPDOO� WR�GHWHUPLQH�ZKHWKHU�

ORFDO�JURXS�FROOHFWLYH� LGHQWLWLHV�ZHUH� H[SUHVVHG� LQ�
VLPLODULWLHV�RI�KRXVH� IRUP�GXULQJ�WKLV�SHULRG��

$OO� RI�WKH�ODWHU��PXOWL�KRXVH� VHWWOHPHQWV�LQ�RXU�

UHYLHZ�KDYH�WKH�KDOOPDUN�RI�FRDVWDO�VHWWOHPHQWV��WKH�
KRXVHV�ZHUH� JHQHUDOO\� DUUDQJHG� LQ�RQH� RU�PRUH�
URZV��7KLV�DUUDQJHPHQW�LV�IRXQG�DW�WKH�SLWKRXVH�VHW�
WOHPHQWV�RI�6[Z"[ZL\PHOK�� 7V
T"�OV�� 4LWK\LO�
,VODQG��DQG�D�VLJQLILFDQW�SRUWLRQ�RI�:HOT"PH[�� 7KH�
PDLQ� VHWWOHPHQW�DW�4LWK\LO��RXU�RQO\�H[DPSOH� RI�D�

VHWWOHPHQW�ZLWK�PXOWLSOH� SODQN�KRXVHV��ZDV� DOVR�

DUUDQJHG�LQ�GLVWLQFW�URZV��7KH� REYLRXV� OLQHDU�SDW�
WHUQLQJ� RI� FRQWHPSRUDU\� KRXVHV� VXJJHVWV�
FRPPXQLW\�OHYHO� SODQQLQJ� DQG� WKH�GHOLEHUDWH�
DFFRPPRGDWLRQ� RI�PXOWLSOH�KRXVHKROGV� LQWR�D�VLQ�

JOH�VHWWOHPHQW��7KHVH� DUUDQJHPHQWV�PD\� VLJQDO�FRO�

OHFWLYLW\�DW�WKH�OHYHO�RI�WKH�ORFDO�JURXS��7KH� DSSDUHQW�
FRPPXQLW\�ZLGH� SURGXFWLRQ� RI� FHOWV� DW�

6[Z"[ZL\PHOK� SURYLGHV�DQ�H[DPSOH�RI�VRFLRHFR�
QRPLF�FRKHVLRQ� DW�WKH�OHYHO�RI�WKH�VHWWOHPHQW��

6HWWOHPHQW�/RFDWLRQ�

7KHUH� LV�D�FOHDU�GLIIHUHQFH�LQ�VHWWOHPHQW�ORFDWLRQ�
EHWZHHQ�RXU�WZR�HDUO\�VLWHV�DQG�WKH�IRXU�ODWHU�RQHV��
,Q�SDUWLFXODU��;D�\WHP� DQG�0DXUHU� DUH�ERWK�ORFDWHG�
RQ�UDLVHG� ODWH�JODFLDO� ODQGIRUPV�DW�WKH�PDUJLQ� RI�
WKH�)UDVHU�5LYHU� IORRGSODLQ��VLPLODU�WR�RWKHU�PLG�
+RORFHQH� VHWWOHPHQWV�LQ�WKH�UHJLRQ��/HSRIVN\�DQG�
/HQHUW������� 6FKDHSH� HW�DO�� �������7KH� RFFXSDQWV�
RI�WKHVH�HDUO\�VHWWOHPHQWV�VHHP� WR�KDYH�SODFHG� D�

KLJK�SUHPLXP�RQ�ZHOO�GUDLQHG� ORFDOHV�ZLWK�JRRG�
YLVLELOLW\��SDUWLFXODUO\�DW�WKH�MXQFWLRQ�RI�HFR]RQHV��
IRU�H[DPSOH�� WKH�IORRGSODLQ�IRRWKLOO� WUDQVLWLRQ��

%\� FRQWUDVW��DOO� ODWHU�VLWHV�DUH� ORFDWHG�DGMDFHQW�
WR�DQG�RULHQWHG�WRZDUG�WKH�)UDVHU�5LYHU� RU��LQ�WKH�
FDVH�RI�4LWK\LO��WRZDUG�WKH�+DUULVRQ�5LYHU��:H� QRWHG�
DERYH� WKDW�PDQ\� WRZQV�ZHUH� SODFHG� WR�PD[LPL]H�
DFFHVV� WR�WKH�)UDVHU�5LYHU� IROORZLQJ�(XURSHDQ�
DUULYDO��DQG�LW�DSSHDUV� WKDW�WKLV�SRVLWLRQLQJ�ZDV� DOVR�
WKH�FDVH� LQ�WKH�PRUH�DQFLHQW�SDVW��DW�OHDVW�DIWHU�������
\HDUV�DJR��$FFHVV� WR�WKH�)UDVHU�PHDQW� WKDW�SHRSOH�
FRXOG�HDVLO\�WUDYHO�WR�RWKHU�FRPPXQLWLHV�ZLWK�ZKRP�

WKH\�ZHUH� LQWHUDFWLQJ�IRU�ULWXDOV�� H[FKDQJH�� DQG�
RWKHU�SXUSRVHV��

$OWKRXJK� WKH�HDUOLHU�VLWHV�ZHUH� VHW�EDFN� IURP��
DQG�DERYH�� WKH�)UDVHU�5LYHU�� WKHVH�SHRSOHV��ZLWK�
RXW�GRXEW��XVHG� WKH�ULYHU�DV� WKHLU�PHDQV� RI�DFFHVV�
WR�ODUJHU�UHJLRQDO�VRFLDO�QHWZRUNV��ERWK�XSVWUHDP�
DQG�GRZQ��7KH�RFFXSDQWV�RI�6WUXFWXUH���DW�;D�\WHP��
IRU�H[DPSOH�� DWH�PDULQH� UHVRXUFHV�WKDW�WKH\�HLWKHU�
REWDLQHG�WKHPVHOYHV�RU�E\�WUDGLQJ�ZLWK�SHRSOHV� OLY�

LQJ�RQ� WKH�)UDVHU� GHOWD��$PHV� DQG�0DVFKQHU�

����������� VXJJHVW�WKDW�SHRSOH� LQ�HDUO\�VHWWOHPHQWV�
VXFK�DV�;D�\WHP� DQG�0DXUHU� SURWHFWHG� DJDLQVW�
SRWHQWLDO�UHVRXUFH�IDLOXUHV�E\�FUHDWLQJ�DQG�PDLQ�

WDLQLQJ�ORQJ�GLVWDQFH�VRFLDO�WLHV��6XFK�UHJLRQ�ZLGH�
VRFLDO�UHODWLRQV�DPRQJ� WKH�&RDVW� 6DOLVK�ZHUH� DOVR�
D� FULWLFDO�SDUW�RI�UHVRXUFH�EXIIHULQJ�LQ�WKH�&RQ�
WDFW�&RORQLDO�SHULRG� �&DUOVRQ�������0LOOHU� ������
6XWWOHV�����D�� ����E������F��DQG�SRVVLEO\�DW�RWKHU�
WLPHV�DV�ZHOO� �/HSRIVN\�HW�DO���������

,Q�WKH�&RQWDFW�&RORQLDO� SHULRG��PRVW� ODUJH�VHW�

WOHPHQWV�LQ�WKH�)UDVHU�5LYHU� V\VWHP�ZHUH� DVVRFL�
DWHG�ZLWK� SODFHV� RI� HDV\� DFFHVV� WR� WULEXWDU\�
ZDWHUVKHGV� RU��ZDWHUVKHG� HTXLYDOHQWV�� �&DUOVRQ�
����D��� ,Q� RXU� DUFKDHRORJLFDO� VDPSOH��
6[Z"[ZL\PHOK� LV�QRW� ORFDWHG�ZLWKLQ� D� WULEXWDU\�
ZDWHUVKHG��EXW�UDWKHU�DW�D�RQFH�KLJKO\�SURGXFWLYH�
ILVKLQJ�ORFDWLRQ�RQ�DQ�H[WHQVLYH��VWDEOH�ODQGIRUP�DW�
WKH�PDUJLQ� RI� WKH�PDLQ� )UDVHU� 5LYHU� FKDQQHO��

(QFRPSDVVLQJ� D� UDQJH�RI� WHUUHVWULDO�DQG� DTXDWLF�
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HFRV\VWHPV�� WKH�VLWH�IHDWXUHG�DEXQGDQW�UHVRXUFHV�

DQG�VXSSRUWHG�D� ODUJH�SRSXODWLRQ��7V
TR�OV�� ZKLFK�
IRUPHG�LQ�SDUW�DURXQG�WKH�+XGVRQ� %D\�&RPSDQ\�
RXWSRVW�)RUW�+RSH�� UHSUHVHQWV�D�PRUH�UHFHQW�H[SUHV�
VLRQ�RI�WKLV�ORQJ�VWDQGLQJ�VWUDWHJ\��,W�PD\�EH� WKDW��
LQ�WKH�SDVW��FRPPXQLWLHV�IRUPHG�DURXQG�PDQ\�NLQGV�
RI�FLUFXPVFULEHG�DQG�SURGXFWLYH�HQYLURQPHQWV�LQ�
WKH�VDPH�ZD\� DV� WKH\�GLG�DURXQG�WULEXWDU\�ZDWHU�
VKHGV�DQG�WKDW�WKHVH�ODQGI�RUPV�ZHUH�HTXDOO\� LPSRU�
WDQW�LQ�LGHQWLW\�IRUPDWLRQ��

&RPSDULVRQV� WR�2WKHU�5HJLRQV�

%URDGHQLQJ� RXU�JD]H�EH\RQG�WKH�)UDVHU�9DOOH\��ZH�
VHH�HOHPHQWV�RI�WKH�EXLOW�HQYLURQPHQW�WKDW�DUH�ERWK�
VLPLODU�WR�DQG�GLVWLQFW�IURP�WKH�QHLJKERULQJ�,QWH�
ULRU�3ODWHDX� WR�WKH�HDVW�DQG�RXWHU�FRDVW�WR�WKH�ZHVW��
7KH� DEVHQFH� RI�FRPSDUDEO\�GHWDLOHG�PDSSLQJ� DQG�
H[FDYDWLRQ�GDWD�IURP�QHDUE\�UHJLRQV�SUHFOXGHV�ULJ�
RURXV� FRPSDULVRQ��+RZHYHU�� ZKHUH� WKH�GDWD� GR�

H[LVW��FRPSDULVRQV� UHYHDO� WDQWDOL]LQJ�VLPLODULWLHV�
DQG�GLIIHUHQFHV�LQ�KRXVH� IRUPV�WKDW�PD\� UHIOHFW�

JURXS�LGHQWLW\�DQG�LQWHUDFWLRQ��
)UDVHU�9DOOH\�SLWKRXVHV�DUH�ERWK�VLPLODU�DQG�GLI�

IHUHQW�IURP�,QWHULRU�SLWKRXVHV� DORQJ� WKH�)UDVHU�
5LYHU�� 3HULPHWHU� EHQFKHV� DUH� FRPPRQ� WR�ERWK�

UHJLRQV��DOWKRXJK� WKH\�DSSHDU� WR�EH� UDUH�RQ� WKH�
3ODWHDX� RU� GLIIHUHQW� LQ� IRUP� IURP� WKRVH� DW�

6[Z"[ZL\PHOK� DQG�:HOT"PH[� �$QQD�3UHQWLVV��

SHUVRQDO� FRPPXQLFDWLRQ�� ������� &HQWUDO� KHDUWKV�
DQG�FHQWUDO�URRI�HQWUDQFHV�KDYH�EHHQ� UHSRUWHG�RQ�

WKH�3ODWHDX� �+D\GHQ� ������7HLW� �������EXW�D�PXFK�

ODUJHU�VDPSOH� RI�H[FDYDWHG� SLWKRXVHV� LV�QHHGHG�
EHIRUH�ZH� FDQ�GHWHUPLQH�LI�DQ\�RI�WKHVH�GLIIHUHQFHV�
UHIOHFW�UHJLRQDO�OHYHO�GLVWLQFWLRQV�DQG�KDG� VRFLDO�

PHDQLQJ� WR�WKHLU�RFFXSDQWV��
%DVHG� RQ�DYDLODEOH� GDWD��KRXVH� VKDSH�DQG� VHW�

WOHPHQW�OD\RXW�GLIIHUHG�EHWZHHQ� WKH�)UDVHU�9DOOH\�
DQG�WKH�,QWHULRU�3ODWHDX��$OWKRXJK�QRW�DOO�KRXVHSLWV�
LQ�RXU�VDPSOH�DUH�UHFWLOLQHDU��PDQ\� DUH��LQFOXGLQJ�
H[DPSOHV� DW�:HOT"PH[�� 6[Z"[ZL\PHOK�� DQG�

7V
T"�OV�� ,Q�FRQWUDVW�� LQ�WKH�3ODWHDX�� UHFWLOLQHDU�
KRXVHV� DUH�UDUH�DQG�PD\� RQO\�EH� VSHFLDO�IXQFWLRQ�
VWUXFWXUHV��0RULQ�������0RULQ� HW�DO��������� ,Q�WHUPV�
RI�VHWWOHPHQW�OD\RXW��WKH�ODWHU�VHWWOHPHQWV�LQ�RXU�

VDPSOH�DOVR�GLIIHU�IURP�,QWHULRU�3ODWHDX� VHWWOHPHQWV�
LQ�WKH�GLVWLQFWO\�OLQHDU�DUUDQJHPHQWV�RI�WKH�IRUPHU��
2Q� WKH�3ODWHDX�� ODUJH�SLWKRXVH� VHWWOHPHQWV�PD\�
KDYH� LQWHUQDO�SDWWHUQLQJ��3UHQWLVV�HW�DO��������� EXW�
GLVWLQFW�URZV�DUH�UDUH�RU�QRQ�H[LVWHQW��3UHQWLVV�HW�
DO��������:LOVRQ� DQG�&DUOVRQ� �������

&RQYHUVHO\��KRXVHV�DQG�VHWWOHPHQWV�LQ�WKH�)UDVHU�

9DOOH\� VKDUH�PDQ\�HOHPHQWV�ZLWK�WKRVH�RQ�WKH�FRDVW��
,Q�SDUWLFXODU�� WKHUH�DUH� WKH�VLPLODULWLHV� LQ�SODQN�
KRXVHV� LQ�ERWK�UHJLRQV��ZKLFK��ZH� DUJXH��EHJLQV�
ZLWK�SURWR�IRUPV�DW�;D�\WHP� DQG�0DXUHU��$PHV� DQG�
0DVFKQHU� ��������������� VXJJHVW�WKDW�WKHVH�HDUO\�
GZHOOLQJV� VKDUH�HQRXJK� VWUXFWXUDO�HOHPHQWV�ZLWK�

FRQWHPSRUDQHRXV�KRXVHV� LQ�WKH�VRXWKHUQ�3ODWHDX�
WR�EH�SDUW�RI�D�EURDG� LQWHUUHJLRQDO�SDWWHUQ�RI�UHVL�
GHQWLDO�DUFKLWHFWXUH��:H� QRWH��KRZHYHU��WKDW�WKHVH�

������\HDU�ROG� VWUXFWXUHV�VKDUH�HOHPHQWV�QRW�RQO\�
ZLWK�DUFKDHRORJLFDOO\�GRFXPHQWHG�SODQN�KRXVHV�RI�
WKH�1RUWKZHVW�&RDVW� �H�J���2]HWWH�� WKH�3DXO�0DVRQ�

VLWH���EXW�DOVR�ZLWK�HWKQRJUDSKLFDOO\�DQG�KLVWRULFDOO\�
GRFXPHQWHG�&RDVW� 6DOLVK�SODQN�KRXVHV��ZKLFK�KDYH�
FXW�DQG�ILOO�FRQVWUXFWLRQ��SODQNHG�ZDOOV�� UHFWDQJX�
ODU�VKDSH��DQG�SRVW�DQG�SROH�ZDOO� VWUXFWXUHV��7KH�
GLVWULEXWLRQ� RI� WUDGHG� DUWLIDFWV� LQ�WKH�0LGGOH�
+RORFHQH� DOVR� LQGLFDWHV� LQWHUDFWLRQV�DPRQJ� WKH�

SHRSOH�RI�WKH�)UDVHU�9DOOH\�ZLWK�WKRVH�RI�WKH�VRXWK�
HUQ�3ODWHDX� DQG�WKH�FRDVW��EXW�WKHUH�LV�FXUUHQWO\�QR�

HYLGHQFH�RI�OLQNV�WR�WKH�,QWHULRU�3ODWHDX� WR�WKH�HDVW�

�&DUOVRQ� �������:H� WKXV�VXJJHVW�WKDW�WKH�IRUP�RI�
WKHVH�HDUO\�)UDVHU�9DOOH\� KRXVHV� UHIOHFWV�D�FRDVWDO�
DQG�SHUKDSV�VRXWKHUO\�RULHQWDWLRQ�RI�WKHVH�SHRSOHV��

/DWHU�KRXVHV� DQG�VHWWOHPHQWV�LQ�WKH�)UDVHU�9DO�

OH\�DUH�PRUH� FOHDUO\�VLPLODU�WR�FRDVWDO�GZHOOLQJV��
%DVHG� RQ� OLPLWHG�LQIRUPDWLRQ�LQ�RXU�UHJLRQ�DQG�
HOVHZKHUH� DORQJ� WKH�FRDVW�� WKH�IRUP�RI�WKH�SODQN�
KRXVH� DW�4LWK\LO� LV�PRVW� VLPLODU�WR�WKH��VKHG�URRI�
KRXVH��XVHG�E\�:DNDVKDQ� DQG�&RDVW� 6DOLVK� VSHDN�
HUV��6XWWOHV������������� ZLWK� LWV�PXOWLSOH�KHDUWKV��
XQH[FDYDWHG� IORRUV��DQG�XVH�RI�SODQN�FRQVWUXFWLRQ��
7KHVH�KRXVH�IRUPV�DUH�GLVWLQFWO\�GLIIHUHQW�IURP�WKH�

DERYHJURXQG� KRXVHV� XVHG� DPRQJ� RWKHU�FRDVWDO�

JURXSV��6XWWOHV��������)LQDOO\��DV�SUHYLRXVO\�QRWHG�

E\�&RXSODQG��������DQG�6FKDHSH���������WKH�OLQ�
HDU�DUUDQJHPHQW�RI�KRXVHV� LQ�WKH�)UDVHU�9DOOH\� LV�
FKDUDFWHULVWLF�RI�VHWWOHPHQWV�WKURXJKRXW�WKH�&RDVW��
:H� VXJJHVW�WKDW�WKH�FRPELQDWLRQ�RI�SODQN�KRXVHV��
VTXDUH�KRXVHV�� DQG� URZV�RI�KRXVHV� DUH� WDQJLEOH�
PDQLIHVWDWLRQV�RI�WKH�VRFLDO� OLQNV�EHWZHHQ� WKH�SHR�

SOH�RI�WKH�)UDVHU�9DOOH\� DQG� WKH�ODUJHU�1RUWKZHVW�
&RDVW� UHJLRQ��UHIOHFWLQJ�HOHPHQWV�RI�D�FRDVWDO� LGHQ�

WLW\�VKDUHG�E\�SHRSOH� OLYLQJ�DORQJ�WKH�)UDVHU�5LYHU��

+RXVHV� DQG� 6HWWOHPHQWV�� ,GHQWLWLHV�
DQG� ,QWHUDFWLRQV�

7KH� HWKQRJUDSKLF�OLWHUDWXUH�GRFXPHQWV�D�FRPSOH[�
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SLFWXUH�RI�6W"LO"� LGHQWLWLHV�WKDW�LV�ERWK�VLWXDWLRQDO�
DQG�KDV�HQGXUHG�RYHU�WKH�PLOOHQQLD�� 7KXV�� LW�LV�QR�

VXUSULVH�WKDW�DQFLHQW�KRXVHV� DQG�VHWWOHPHQWV�LQ�WKH�
)UDVHU�9DOOH\�� DV� H[SUHVVLRQV� RI�JURXS� LGHQWLWLHV��
DOVR� UHIOHFW�ERWK�FRQWLQXLW\�DQG�FKDQJH�RYHU�WLPH��
+HUH� ZH� VXPPDUL]H� RXU�XQGHUVWDQGLQJ� RI�KRZ�

JURXS�LGHQWLWLHV��DW�YDULRXV�VFDOHV��PD\�EH�H[SUHVVHG�
LQ�WKH�EXLOW�HQYLURQPHQW�DQG�LQ�UHODWLRQVKLS�WR�WKH�

ODQGVFDSH��2XU�UHYLHZ�UHYHDOV�WKDW�VRPH�DVSHFWV�RI�
KRXVH� IRUP�DQG� VHWWOHPHQW�OD\RXW�PRVW� FOHDUO\�
UHIOHFW�&RDVW� 6DOLVK�6W"�O"� LGHQWLW\��RZLQJ� WR�WKHLU�

VSHFLILF�SHUVLVWHQFH�DQG�XQLTXHQHVV��2WKHUV��KRZ�

HYHU��DUH�PRUH� JHQHUDO�DWWULEXWHV�WKDW�FDQ�EH� VHHQ�
DV�SDUW�RI�ODUJHU�UHJLRQ�ZLGH�WUHQGV�LQ�VRFLDO�GHYHO�

RSPHQWV�WKDW�DUH�UHIOHFWHG�LQ�KRXVH� DQG�VHWWOHPHQW�
IRUPV��7KLV� VXPPDU\�RXWOLQHV�WKH�JDSV� LQ�GDWD�DQG�

SRWHQWLDO� DUHDV� RI�IXWXUH�H[SORUDWLRQ� OLQNLQJ�WKH�
EXLOW�HQYLURQPHQW�ZLWK� LGHQWLWLHV��

7KHUH� LV�VWURQJ�FRQWLQXLW\�EHWZHHQ� WKH�DQFLHQW�
KRXVHV� DQG�VHWWOHPHQWV�RI�WKH�)UDVHU�9DOOH\� DQG�WKH�
PRUH� UHFHQW��&RQWDFW�&RORQLDO� SHULRG�SLWKRXVH�DQG�

SODQN�KRXVH� VHWWOHPHQWV�XVHG�E\� WKH�6W"�O"�� 7KLV�

FRQWLQXLW\�FDQ�EH� WUDFHG�IURP�WKH�KRXVHV� DW�0DX�
UHU�DQG�;D�\WHP��ZKLFK�H[KLELWHG�HOHPHQWV�RI�ERWK�
KRXVH� IRUPV��L�H���SODQNLQJ��UHFWLOLQHDU�VKDSH�� LQ�

JURXQG�FRQVWUXFWLRQ��WR�WKH�ODWHU�IRUPV�RI�DERYH�

JURXQG�SODQN�KRXVHV� DQG�SLWKRXVHV��&RQWLQXLW\�LQ�
KRXVH� HOHPHQWV� LV�DOVR� HYLGHQW� LQ�WKH�K\EULGL]HG�
VWUXFWXUHV�RI�:HOT"PH[�� $W� WKH�OHYHO�RI�WKH�VHWWOH�

PHQW��WKH�URZ�DUUDQJHPHQW�RI�KRXVHV� LQ�DOO�ODWH�SUH�
FRQWDFW� DQG� HDUO\� &RQWDFW�&RORQLDO� SHULRG�
VHWWOHPHQWV�DOVR� VLJQLILHV�FRQWLQXLW\� LQ�VRFLDOO\�
DFFHSWHG�ZD\V� WR�IRUP�WKH�EXLOW�HQYLURQPHQW��:H�

VXJJHVW�WKDW�WKLV�FOHDU�UHODWLRQVKLS�EHWZHHQ�KRXVH�
IRUP�DQG� VHWWOHPHQW�OD\RXW�VLJQLILHV�OLQNV�DPRQJ�
KRXVHKROGV� WKURXJK�WKH�PLOOHQQLD� DQG�DFURVV� WKH�
)UDVHU�9DOOH\��

7KHVH� WKUHDGV�RI�FRQWLQXLW\�GR�QRW��KRZHYHU��
LQGLFDWH� VWDVLV� LQ�KRXVHKROG� VRFLDO� RUJDQL]DWLRQ��
2XU� GDWD� LQGLFDWH� LQFUHDVLQJ�KRXVHKROG� VL]H�DQG�

FRPSOH[LW\�RYHU� WKH�SDVW������� \HDUV��7KLV� WUHQG�
PLUURUV�WKDW�REVHUYHG�HOVHZKHUH�RQ�WKH�FRDVW��$FKH�
VRQ�������$UFKHU������� DQG�WKH�,QWHULRU�3ODWHDX� WR�

WKH�HDVW� �/HQHUW�������� DQG� VLJQLILHV�WKH�FRQQHF�

WLRQ�RI� WKH�SHRSOH� RI� WKH�)UDVHU�9DOOH\� WR�ODUJHU�
UHJLRQDO�VRFLDO�QHWZRUNV��

)XUWKHUPRUH��WKH�FRQWLQXLW\�ZH� VHH� LV�QHLWKHU�

VLPSOH�QRU�OLQHDU��$W� WKH�OHYHO�RI�LQGLYLGXDO�KRXVHV��
RXU�GDWD� VXJJHVW�WKDW�PDQ\�KRXVHKROGV�ZHUH� FRQ�

QHFWHG� WR�VSHFLILF�KRXVHV�� DQG� WKXV�VSHFLILF�ORFD�

WLRQV�RQ� WKH�ODQGVFDSH�� IRU�PXOWLSOH� JHQHUDWLRQV��
+RZHYHU�� DW�QRQH�RI�RXU�VLWHV�FDQ�ZH� GHPRQVWUDWH�

WKURXJK�KRXVH� GDWD�D�FRQQHFWLRQ� WR�WKH�ODQGVFDSH�
WKDW�HQGXUHG�IRU�PLOOHQQLD��5DWKHU��DW�VHYHUDO�VLWHV�

�0DXUHU��4LWK\LO��6[Z"[ZL\PHOK��� VLWH�XVH� VKLIWHG�

GUDPDWLFDOO\�RYHU� WLPH�DQG�DSSHDUV� WR�KDYH�EHHQ�

VSRUDGLF��6XFK� VKLIWV�LQGLFDWH�WKH�IRUPDWLRQ�DQG�

UHFRQILJXULQJ�RI�ORFDO�JURXSV�DQG�LQWHUJURXS�UHOD�
WLRQV�DV� VRFLDO��SROLWLFDO�� DQG�HFRQRPLF� FRQWH[WV�

FKDQJHG��:H� QRWH��KRZHYHU�� WKDW�LW�PD\� EH�SURE�
OHPDWLF�WR�XVH� DUFKDHRORJLFDO� ZD\V� RI�PHDVXULQJ�
FRQWLQXLW\�DV� WKH�VROH�PHDVXUH� RI� ORQJ�WHUP�DQG�

HQGXULQJ�FRQQHFWLRQV�WR�WKH�ODQGVFDSH��,Q�RXU�H[SH�
ULHQFH�� WKH�FRQQHFWLRQ� WR��SODFH�� DPRQJ� )LUVW�
1DWLRQV� LV�VHOGRP�HDVLO\�HTXDWHG�ZLWK� WKH�ERXQG�
DULHV�RI�DQ�DUFKDHRORJLFDO� VLWH��
:LWKLQ� WKH�RYHUDOO�SDWWHUQ�RI�FRQWLQXLW\��WKHUH�LV�

DOVR� VLJQLILFDQW�YDULDELOLW\�LQ�JURXS�DIILOLDWLRQ��$W�
WKH�OHYHO�RI�WKH�VHWWOHPHQW��WKH�SUR[LPLW\�RI�HDUO\�
KRXVHV� DQG�WKH�SODQQHG�URZ�DUUDQJHPHQWV�LQ�ODWHU�

KRXVHV�� LQGLFDWH� VRFLDO� FRKHVLRQ� DPRQJ� ORFDO�

JURXSV��:LWKLQ� ORFDO� JURXSV��KRZHYHU��YDULDWLRQ�
DFURVV�KRXVHV� VXJJHVWV�WKDW�GLIIHUHQW�VRFLDO�JURXS�

LQJV�ZHUH� HPSKDVL]HG�� $W� 6[Z"[ZL\PHOK�� IRU�

LQVWDQFH�� WKH�DEVHQFH� RI�SK\VLFDO� FRQQHFWLRQV�
EHWZHHQ�H[WHQGHG�IDPLO\�SLWKRXVHV��FRPELQHG�ZLWK�
WKH�UHGXQGDQF\�RI�WDVNV�FRQGXFWHG�DW�KRXVHV�� VXJ�
JHVW�WKDW�H[WHQGHG�IDPLO\�KRXVHKROGV�ZHUH� WKH�EDVLF�
VRFLDO�XQLW��,Q�FRPSDULVRQ��DW�WKH�URXJKO\�FRQWHP�

SRUDQHRXV�SODQN�KRXVH� VHWWOHPHQW�RI�4LWK\LO��PXO�

WLSOH�QXFOHDU�RU�H[WHQGHG�IDPLOLHV�PD\� KDYH� OLYHG�

WRJHWKHU�LQ�D�VLQJOH�KRXVH� DQG�SUHVXPDEO\�IRUPHG�
D�PXFK� ODUJHU��PRUH� LQWHUQDOO\�FRPSOH[�KRXVHKROG�
XQLW��$W� WKH�PXFK� ODWHU�VHWWOHPHQW�RI�:HOT"PH[�� VLGH�
HQWUDQFHV�FRQQHFWLQJ�SLWKRXVHV� VXJJHVW�DIILOLDWLRQ�
ZLWK� ODUJHU�VRFLDO�JURXSLQJV��SHUKDSV�PRUH� VLPLODU�
LQ�VL]H�WR�WKRVH�DW�4LWK\LO��$Q� LPSRUWDQW��XQUHVROYHG�

TXHVWLRQ� LV�ZK\� VRPH�FRPPXQLWLHV��RU�SRUWLRQV�RI�

FRPPXQLWLHV��FKRVH� WR�OLYH�LQ�WKHVH�YHU\�GLIIHUHQW�

KRXVHV�� HDFK�ZLWK� WKHLU�XQLTXH� VHWV�RI�HPEHGGHG�
VRFLDO�PHDQLQJ��

$W�D�JHQHUDO�OHYHO��)UDVHU�9DOOH\� VHWWOHPHQWV�DUH�
D�XQLTXH� FRPELQDWLRQ�RI�SODQN�KRXVH� DQG�SLWKRXVH�
HOHPHQWV�WKDW��ZH� VXJJHVW��VLJQLI\�WKH�XQLTXH� LGHQ�

WLW\�RI�WKH�3HRSOH� RI�WKH�5LYHU��+RZHYHU�� WKH�FRP�

ELQDWLRQ�RI�VHWWOHPHQW�DQG�KRXVH� VW\OHV"UHFWLOLQHDU�
KRXVHV�� SODQN� KRXVHV�� DQG� URZV� RI�KRXVHV"�

UHSUHVHQW�LGHQWLWLHV�WKDW�DUH�� OLNH�WKH�IORZ�RI� WKH�
)UDVHU�5LYHU� LWVHOI��VWURQJO\�FRDVWDO� LQ�RULHQWDWLRQ��
$W� WKH�OHYHO�RI�WKH�KRXVHKROG��ZH� VHH�LGHQWLWLHV�WKDW�
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DUH�ERWK�ORQJ�OLYHG�DQG�VKLIW�WKURXJK�WLPH��&ROOHF�

WLYHO\��WKH�ORQJHYLW\�DQG�GLVWLQFWLYHQHVV�RI�KRXVH�

W\SHV�DQG� WUDLWV�LQ�WKH�)UDVHU�9DOOH\� VXJJHVW�WKH�

XQLTXH� FKDUDFWHU�� FHQWUDO�SODFH�� DQG� ORQJ�WHUP�

LPSRUWDQFH�RI� WKH�6W"�O"� DPLG�ERWK�1RUWKZHVW�

&RDVW� DQG�,QWHULRU�VSKHUHV�RI�UHJLRQDO� LQWHUDFWLRQ�
DQG�LGHQWLW\�IRUPDWLRQ��

7KH� GDWD�FRPSLOHG�KHUH�SURYLGH�D� VWHS�WRZDUG�

XQGHUVWDQGLQJ�WKH�ZD\V� LQ�ZKLFK� VRFLDO� LGHQWLWLHV�

VWHPPLQJ� IURP�UHODWLRQV�ZLWKLQ� DQG�EHWZHHQ�
KRXVHKROGV�PD\� EH� UHSUHVHQWHG�LQ�WKH�EXLOW�HQYL�
URQPHQW��,Q�WKH�FDVH�RI�WKH�)UDVHU�9DOOH\��RXU�LQYHV�

WLJDWLRQ�RI�6W"�O"� KRXVHV� DQG�VHWWOHPHQWV�DQG�KRZ�

WKH\�QHVW�ZLWKLQ� WKH�ODUJHU�VRFLDO� DQG�JHRJUDSKLF�
ODQGVFDSH� LV�D�VLJQLILFDQW�EHJLQQLQJ�WRZDUG�XQGHU�

VWDQGLQJ�WKHVH�FRPSOH[� VRFLDO� UHODWLRQV�EHWZHHQ�

UHJLRQV��
)XWXUH�DUFKDHRORJLFDO� LQYHVWLJDWLRQV�ZLOO� QHHG�

WR�DGGUHVV�LPSRUWDQW�JDSV� LQ�WKH�GDWD�EHIRUH�ZH� FDQ�

KDYH�PRUH� FRQILGHQFH�LQ�RXU�LQWHUSUHWDWLRQV�RI�FRQ�

WLQXLW\�DQG�FKDQJH� LQ�6W"LO"� LGHQWLW\�DV�UHIOHFWHG�LQ�
KRXVHKROGV� DQG�VHWWOHPHQWV��6SHFLILFDOO\��ZH� QHHG�
PRUH� V\VWHPDWLF�VHWWOHPHQW�VXUYH\V�ZLWK� WHVWLQJ�
DQG�GDWLQJ�RI�DV�PDQ\� VLWHV�DV�SRVVLEOH��:LWKRXW�
WKHVH�GDWD��LW�ZLOO�QRW�EH�SRVVLEOH� WR�GHWHUPLQH�KRZ�

PDQ\� VHWWOHPHQWV�H[LVWHG� LQ�HDFK�SHULRG�DQG�KRZ�
VLPLODU�RU�GLIIHUHQW�WKH\�ZHUH� LQ�WHUPV�RI�VL]H��OD\�
RXW��DQG�KRXVH� W\SH��:H� QHHG� WR�H[FDYDWH�PRUH�

KRXVH� VWUXFWXUHV�IURP�VHOHFWHG� VHWWOHPHQWV� WR�

H[SDQG�RXU�NQRZOHGJH� RI�KRXVH�FKDUDFWHULVWLFV��,Q�

SDUWLFXODU��ZH� QHHG� WR�VDPSOH�PRUH� DERYHJURXQG�
SODQN�KRXVHV� GDWLQJ� WR�WKH�SDVW� WKUHH�PLOOHQQLD��
7KHVH� VWUXFWXUHV�DUH�QRWRULRXVO\�GLIILFXOW�WR�H[FD�

YDWH��EXW�H[DPSOHV�IURP�QHLJKERULQJ�UHJLRQV��VXFK�
DV� WKRVH�LQ�QRUWKHUQ�2UHJRQ� �$PHV� ������ 6REHO�

������� SURYLGH� VRPH� LQVSLUDWLRQ�IRU�QHZ�PHWKRGV�
RI�H[FDYDWLRQ� DQG�WHFKQLTXHV�RI�DQDO\VLV��)LQDOO\��
ZH� DOVR�QRWH�WKDW�LW�ZLOO�EH�QHFHVVDU\�WR�H[SDQG�RXU�

DQDO\VHV� WR�RWKHU�FDWHJRULHV� RI�PDWHULDO� FXOWXUH��

LQFOXGLQJ�D�YDULHW\�RI�FODVVHV� RI�DUWLIDFWV��LQ�RUGHU�
WR�WHVW�VRPH�RI�WKH�SDWWHUQV�RI�&RDVW� 6DOLVK� LGHQWL�
WLHV�WKDW�ZH� KDYH�QRWHG�LQ�WKLV�VWXG\��

$FNQRZOHGJPHQWV�� :H� WKDQN�*UDQG� &KLHI� 5RQ� -RKQ�DQG� WKH�

&RXQFLO� DQG� FRPPXQLW\� RI� WKH�&KDZDWKLO� )LUVW�1DWLRQ� DQG�

&KLHI� -RKQ�3HQQLHU�� %HWW\� &KDUOLH� DQG�&OLIIRUG� +DOO� RI� WKH�

:H� DOVR� ZLVK� WR� WKDQN� FRPPXQLW\� PHPEHUV� IURP� WKH�

6K[Z
RZ
KDPHO�� &KDZDWKLO�� DQG�6RRZDKDOLH� )LUVW�1DWLRQV��

LQFOXGLQJ�'DUUHQ� -RQHV��'HDQQD� 3HWHUV�� 7LP� 3HWHUV� 6U�� DQG�

/DUU\� &RPPRGRUH� ZKR� KHOSHG� ZLWK� RXU� H[FDYDWLRQV� DQG�

ILHOGZRUN� DV�ZHOO� DV� WKH�&KDUOLH� IDPLO\�IRU�DOORZLQJ� RXU�ZRUN�

LQ�6"[
\HO
V� KRXVH�� *UDQG� &KLHI� &ODUHQFH� 3HQQLHU� RI� WKH�

6W"�O"� 7ULEDO� &RXQFLO� DQG�&KLHI� -RH�+DOO� RI� WKH�6W"�O"� 1DWLRQ�

SURYLGHG� WKHLU�EDFNLQJ� IRU�WKLV�UHVHDUFK��:H� DUH� JUDWHIXO� WR�

$OEHUW� �6RQQ\�� 0F+DOVLH� DQG� 5LOH\� /HZLV� DW� WKH� 6W"�O"�

5HVHDUFK� DQG�5HVRXUFH� 0DQDJHPHQW� &HQWUH�� DQG�'U�� %UXFH�

0LOOHU� DW� WKH�'HSDUWPHQW� RI�$QWKURSRORJ\� DW�8%&� IRU�WKHLU�

VXSSRUW�DQG� VKDULQJ� WKHLU�NQRZOHGJH� RI�&RDVW� 6DOLVK� FXOWXUH�

DQG� KLVWRU\��:H� DSSUHFLDWH� WKH�FRQWULEXWLRQ� RI� 6W"�O"� (OGHU�

DQG� OLQJXLVW� 0UV�� (OL]DEHWK� +HUUOLQJ� ZKR� SURYLGHG�

+DOT
HPH\OHP� WHUPV��DQG� RI�'U�� 6WUDQJ�%XUWRQ��'U��0DUWLQD�

:LOWVFKNR�� DQG�0V�� .LVKD� 6XSHUQDQW� ZKR� DVVLVWHG� LQ�HOLFLW�

LQJ�DQG� UHFRUGLQJ� WKHVH� WHUPV��:H� DOVR� WKDQN�.LVKD� IRU�KHOS�

LQJ�PDS� DQG� WHVW� VLWHV� LQ� WKH�)UDVHU� 9DOOH\� 3URMHFW�� :H�

JUDWHIXOO\� DFNQRZOHGJH� WKH�KHOS� RI� ILHOG� VFKRRO� VWXGHQWV�

IURP� 6LPRQ� )UDVHU� 8QLYHUVLW\�� WKH�8QLYHUVLW\� RI�%ULWLVK�

&ROXPELD�� DQG�7KRPSVRQ� 5LYHUV� 8QLYHUVLW\�� DV�ZHOO� DV� WKH�

VWXGHQWV�DQG�YROXQWHHUV� IURP�8&/$�� DOO� RI�ZKRP� KHOSHG� XV�

H[FDYDWH�PRVW� RI� WKH�VLWHV� UHSRUWHG�KHUH��

:H� DUH� IRUWXQDWH� WR�ZRUN� ZLWK� 6XH� )RUPRVD�� RXU�*,6�

JXUX��ZKR� FDSDEO\� SURGXFHG� VHYHUDO� RI� WKH�ILJXUHV�SUHVHQWHG�
LQ� WKLV�SDSHU� DQG� LQ�RXU� ODUJHU�)UDVHU� 9DOOH\� 3URMHFW�� :H�

WKDQN�$QGUHZ� 0DVRQ� IRU�SHUPLVVLRQ� WR�UHSURGXFH� KLV�GUDZ�

LQJ�RI�6WUXFWXUH� ��DW�;DL\WHP� DQG� ,DQ�&KLVKROP� IRU�SURGXF�

LQJ� WKH�GUDZLQJV� IRU�WKDW�VLWH��1DWDVKD� /\RQV
� LQVLJKWV� LQWR�

WKH� FRQQHFWLRQ� EHWZHHQ� LGHQWLW\� DQG� WKH� DUFKDHRORJLFDO�
UHFRUG� KHOSHG� EULQJ� FODULW\� WR�RXU� WKLQNLQJ��1RYD� 3LHUVRQ�

KHOSHG� IRUPDW�WKH�UHIHUHQFHV��7KH� GUDZLQJV� LQ�)LJXUHV� ��DQG�

�� DUH�FRXUWHV\� RI�-DQ�3HUULHU��'U��$VVXPSFL"� 9LOD�0LWM"�� DQG�

$GHOD� $PDUDO� WUDQVODWHG� WKH� DEVWUDFW� LQWR� 6SDQLVK�� 7KH�

)UDVHU� 9DOOH\� 3URMHFW� LV� VXSSRUWHG� E\� D� 66+5&� 5HVHDUFK�

*UDQW��$GGLWLRQDO� VXSSRUW�IRU�H[FDYDWLRQV� DW�6[Z"[ZL\PHOK�
DQG� :HOT"PH[� ZDV� SURYLGHG� E\� WKH� 'HSDUWPHQW� RI�

$UFKDHRORJ\� DW� 6LPRQ� )UDVHU� 8QLYHUVLW\�� WKH�8&/$�

'HSDUWPHQW� RI�$QWKURSRORJ\�� DQG� WKH�&RWVHQ� ,QVWLWXWH� RI�

$UFKDHRORJ\� DW�8&/$�� 5HVHDUFK� DW�7V
TR�OV� ZDV� VXSSRUWHG�

E\� WKH�&RWVHQ� ,QVWLWXWH� RI�$UFKDHRORJ\� DQG� WKH�8&/$�

$FDGHPLF� 6HQDWH�� 5HVHDUFK� DW�;"�\WHP� ZDV� VXSSRUWHG� E\� D�

+DPSWRQ� *UDQW� �8%&��� 7KH� 6W"�O"� 1DWLRQ�7ULEDO� &RXQFLO�

DQG� 6W"�O"� 5HVHDUFK� DQG�5HVRXUFH� 0DQDJHPHQW� &HQWUH� SUR�
YLGHG� VXSSRUW�IRU�DOO� DVSHFWV� RI� WKH�DUFKDHRORJLFDO� ZRUN� FRQ�

GXFWHG� LQ�WKH�)UDVHU� 9DOOH\� 3URMHFW�� )LQDOO\�� ZH� WKDQN�IRXU�

DQRQ\PRXV� UHYLHZHUV� IRU�WKHLU�FRPPHQWV� DQG� VXJJHVWLRQV��

5HIHUHQFHV� &LWHG�

$FKHVRQ�� 6WHYHQ�5��
����� ,Q�WKH�:DNH� RI�WKH�,URQ�3HRSOH�� $� &DVH� IRU�&KDQJLQJ�
6HWWOHPHQW� 6WUDWHJLHV� DPRQJ� WKH�.XQJKLW�+DLGD�� -RXUQDO�

RI�WKH�5R\DO� $QWKURSRORJLFDO� ,QVWLWXWH� �����������

$OGHQGHUIHU��0DUN�� DQG�&KDUOHV� 6WDQLVK�
����� 'RPHVWLF� $UFKLWHFWXUH��+RXVHKROG� $UFKDHRORJ\�� DQG�
WKH�3DVW� LQ�WKH�6RXWK�&HQWUDO�$QGHV�� ,Q�'RPHVWLF� $UFKL�
WHFWXUH� LQ�6RXWK� &HQWUDO� $QGHDQ� 3UHKLVWRU\�� HGLWHG� E\�

0DUN� $OGHQGHUIHU�� SS�� ������8QLYHUVLW\� RI� ,RZD� 3UHVV��
,RZD�&LW\��

$PHV�� .HQQHWK�0��
����� 7KLQNLQJ� DERXW�+RXVHKROG� $UFKDHRORJ\� RQ�WKH�1RUWK�
ZHVW�&RDVW� DQG�(OVHZKHUH�� ,Q�+RXVHKROG� $UFKDHRORJ\� RQ�
WKH�1RUWKZHVW� &RDVW�� HGLWHG�E\�(�� 6REHO��$�� 7ULHX� DQG�.��

$PHV�� SS�� ������� ,QWHUQDWLRQDO�0RQRJUDSKV� LQ�3UHKLVWRU\��
$QQ�$UERU��0LFKLJDQ��
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$UQHV��.HQQHWK�0��� DQG�+HUEHUW�'�� *��0DVFKQHU�
����� 3HRSOHV� RI�WKH�1RUWKZHVW� &RDVW�� 7KHLU�$UFKDHRORJ\�
DQG�3UHKLVWRU\��7KDPHV� DQG�+XGVRQ�� /RQGRQ��

$PHV�� .HQQHWK�0��� &��0�� 6PLWK��:�� /�� &RUQHWW��(��$�� 6REHO��
6��&��+DPLOWRQ�� -��:ROI�� DQG�'�� 5DHW]�

����� $UFKDHRORJLFDO� ,QYHVWLJDWLRQV� DW���&/��� &DWKODSRWOH�
������������� 5LGJHILHOG�:LOGOLIH� 5HIXJH�� &ODUN� &RXQW\��

:DVKLQJWRQ�� $� 3UHOLPLQDU\� 5HSRUW�� 8�6�� 'HSDUWPHQW� RI�

,QWHULRU��)LVK�� DQG�:LOGOLIH� 6HUYLFH�� 5HJLRQ� ���&XOWXUDO�
5HVRXUFH� 6HULHV� 1XPEHU� ���&RSLHV� DYDLODEOH�� 3RUWODQG�
6WDWH�8QLYHUVLW\�� 3RUWODQG��2UHJRQ��

$PHV�� .HQQHWK�0��� '�� )��5DHW]�� 6��&��+DPLOWRQ�� DQG�&��0F$IHH�
����� +RXVHKROG� $UFKDHRORJ\� RI� D� 6RXWKHUQ� 1RUWKZHVW�
&RDVW� 3ODQN� +RXVH�� -RXUQDO� RI�)LHOG� $UFKDHRORJ\�
������������

$UFKHU��'DYLG� -��:��
����� 9LOODJH� 3DWWHUQV�DQG� WKH�(PHUJHQFH� RI�5DQNHG� 6RFL�

HW\� LQ�WKH�3ULQFH�5XSHUW�$UHD�� ,Q�3HUVSHFWLYHV� RQ�1RUWK�
HUQ�1RUWKZHVW� &RDVW� 3UHKLVWRU\�� HGLWHG� E\� -HURPH� 6��

&\EXOVNL�� SS����������� $UFKDHRORJLFDO� 6XUYH\�RI�&DQDGD��

0HUFXU\� 6HULHV� 3DSHU� �����&DQDGLDQ� 0XVHXP� RI�&LYL�

OL]DWLRQ��+XOO�� 4XHEHF��
$UQROG�� -HDQQH�(��

����� ,QYHVWLJDWLRQV� DW� WKH�+LVWRULF� 3LWKRXVHV� RI�7V
TR�OV�
9LOODJH� �'L5LO��� +RSH�� %ULWLVK�&ROXPELD�� +HULWDJH� ,QYHV�

WLJDWLRQ�3HUPLW����������� 5HSRUW� RQ�ILOH�DW�6W"�O"� 1DWLRQ��

&KLOOLZDFN�� %ULWLVK�&ROXPELD��

$UQROG�� -HDQQH�(��� DQG�'DYLG� 0�� 6FKDHSH�
����� ([FDYDWLRQV� DW�&DSWDLQ� &KDUOLH
V� 3LWKRXVH�� 7V
TR�OV�
9LOODJH� �'L5L� ����+RSH�� %ULWLVK�&ROXPELD�� +HULWDJH� ,QYHV�

WLJDWLRQ�3HUPLW����������� 5HSRUW� RQ� ILOH�DW�6W"�O"� 1DWLRQ��

&KLOOLZDFN�� %ULWLVK�&ROXPELD��

%DUQHWW��+RPHU� *��
����� 8QGHUJURXQG� +RXVHV� RQ� WKH�%ULWLVK�&ROXPELD� &RDVW��
$PHULFDQ� $QWLTXLW\� ����������

����� 7KH� &RDVW� 6DOLVK� RI�%ULWLVK�&ROXPELD�� 8QLYHUVLW\� RI�

2UHJRQ� 3UHVV��(XJHQH��
%DVVR�� .HLWK�

����� :LVGRP� 6LWV� LQ�3ODFHV�� /DQGVFDSHV� DQG� /DQJXDJH�
DPRQJ� WKH�:HVWHUQ�$SDFKH�� 8QLYHUVLW\� RI�1HZ� 0H[LFR�

3UHVV��$OEXTXHUTXH��
%HUQLFN��.DWKU\Q�

����� 6W\OLVWLF�&KDUDFWHULVWLFV� RI�%DVNHWU\�IURP�&RDVW� 6DO�
LVK�$UHD�:HW� 6LWHV�� ,Q�+LGGHQ� 'LPHQVLRQV�� 7KH�&XOWXUDO�

6LJQLILFDQFH� RI�:HWODQG� $UFKDHRORJ\�� HGLWHG�E\�.DWKU\Q�
%HUQLFN�� SS�� ��������� 8%&� 3UHVV�� 9DQFRXYHU�� %ULWLVK�

&ROXPELD��

%LHUZHUW�� &ULVFD�
����� 7UDFHU\� LQ�WKH�0LVWOLQHV�� 6HPHLRWLF�5HDGLQJV� RI�6W"�O"�

&XOWXUH�� 8QSXEOLVKHG� 3K�'�� GLVVHUWDWLRQ��'HSDUWPHQW� RI�

$QWKURSRORJ\�� 8QLYHUVLW\� RI�:DVKLQJWRQ�� 6HDWWOH��

%ODNH��0LFKDHO�
����� )UDVHU� 9DOOH\� 7UDGH� DQG� 3UHVWLJH� DV� 6HHQ� IURP�

6FRZOLW]�� ,Q�&RPSOH[� +XQWHU�*DWKHUHUV�� (YROXWLRQ� DQG�

2UJDQL]DWLRQ� RI�3UHKLVWRULF� &RPPXQLWLHV� RQ� WKH�3ODWHDX�

RI�1RUWKZHVWHUQ� 1RUWK� $PHULFD�� HGLWHG� E\�:LOOLDP� &��

3UHQWLVV� DQG� ,DQ�.XLMW�� SS�� ��������� 8QLYHUVLW\� RI�8WDK�

3UHVV�� 6DOW�/DNH� &LW\��
%ODQWRQ�� 5LFKDUG� (��

����� +RXVHV� DQG�+RXVHKROGV�� $�&RPSDUDWLYH� 6WXG\��,QWHU�

GLVFLSOLQDU\� &RQWULEXWLRQV� WR�$UFKDHRORJ\�� 3OHQXP� 3UHVV��
1HZ� <RUN��

%RDV�� )UDQ]�
����� 7KH� ,QGLDQ�7ULEHV� RI�WKH�/RZHU� )UDVHU�5LYHU�� ,Q�5HSRUW�

RI� WKH�6L[W\�IRXUWK�0HHWLQJ� RI�WKH�%ULWLVK�$VVRFLDWLRQ� IRU�
WKH�$GYDQFHPHQW� RI�6FLHQFH� +HOG� DW�2[IRUG� LQ�$XJXVW�

������SS����������� -RKQ�0XUUD\�� /RQGRQ�� (OHFWURQLF� GRF�

XPHQW��KWWS���ERRNV�JRRJOH�FRP�ERRNV"LG -� �88$$$$<�

$$-	OSJ 3$���	RWV O<*(YOG*M�	GT 7KH���,QGLD�
Q���7ULEHV���EI���PH���/RZHU���)UDVHU���5LYH�

U	SJ 35O�� DFFHVVHG� -XO\�����������

%RUGHQ�� &KDUOHV� (��
����� 2ULJLQV� DQG�'HYHORSPHQW� RI�(DUO\�1RUWKZHVW� &RDVW�
&XOWXUH� WR�DERXW� ������ %�&�� $UFKDHRORJLFDO� 6XUYH\� RI�

&DQDGD�� 0HUFXU\� 6HULHV� 3DSHU�1R�� ����1DWLRQDO� 0XVHXP�
RI�0DQ�� 2WWDZD�� 2QWDULR��

����� 3UHKLVWRULF�$UW�RI�WKH�/RZHU� )UDVHU�5HJLRQ�� ,Q�,QGLDQ�
$UW�7UDGLWLRQV� RI�WKH�1RUWKZHVW� &RDVW�� HGLWHG�E\�5R\�&DUO�

VRQ��SS�� ��������� $UFKDHRORJ\� 3UHVV�� 6LPRQ� )UDVHU�8QL�

YHUVLW\��%XUQDE\�� %ULWLVK�&ROXPELD��

%RUGHQ�� &KDUOHV� (��� DQG�-DPHV�%DOGZLQ�
����� 8QLYHUVLW\� RI�%ULWLVK�&ROXPELD� $UFKDHRORJLFDO� 6XU�

YH\�)RUP� IRU�'L5L����� 3UHSDUHG�$XJXVW� �������� DV�SDUW�
RI�WKH�8QLYHUVLW\� RI�%ULWLVK�&ROXPELD� )UDVHU�5LYHU� 6XUYH\�
IRU�WKH�8QLYHUVLW\� RI�%ULWLVK�&ROXPELD�� 2Q� ILOH�LQ�WKH�/DE�

RUDWRU\�RI�$UFKDHRORJ\�� 8QLYHUVLW\� RI�%ULWLVK�&ROXPELD��
9DQFRXYHU�� %ULWLVK�&ROXPELD��

%RXFKDUG�� 5DQG\�� DQG�'RURWK\� .HQQHG\�
����D� 8WLOL]DWLRQ� RI�)LVK� E\� WKH�&ROYLOOH� 2NDQDJDQ� ,QGLDQ�

3HRSOH�� %ULWLVK�&ROXPELD� ,QGLDQ�/DQJXDJH� 3URMHFW��9LF�

WRULD��%ULWLVK�&ROXPELD��
����E� 8WLOL]DWLRQ� RI�)LVK� E\� WKH�&KDVH� 6KXVZDS� ,QGLDQ�

3HRSOH� RI�%ULWLVK�&ROXPELD�� %ULWLVK�&ROXPELD� ,QGLDQ�/DQ�

JXDJH� 3URMHFW��9LFWRULD�� %ULWLVK�&ROXPELD��
����D� 8WLOL]DWLRQ� RI�)LVK��%HDFK� )RRGV�� DQG�0DULQH� 0DP�
PDOV� E\�WKH�6TXDPLVK� ,QGLDQ�3HRSOH� RI�%ULWLVK�&ROXPELD��
%ULWLVK� &ROXPELD� ,QGLDQ� /DQJXDJH� 3URMHFW�� 9LFWRULD��
%ULWLVK�&ROXPELD��

����E� .QRZOHGJH� DQG�8VDJH� RI�/DQG� 0DPPDOV�� %LUGV��
,QVHFWV��5HSWLOHV�� DQG�$PSKLELDQV� E\�WKH�6TXDPLVK� ,QGLDQ�

3HRSOH� RI�%ULWLVK�&ROXPELD�� %ULWLVK�&ROXPELD� ,QGLDQ�/DQ�

JXDJH� 3URMHFW��9LFWRULD�� %ULWLVK�&ROXPELD��

%RXUGLHX�� 3LHUUH�
����� 7KH� %HUEHU�+RXVH�� ,Q�5XOHV� DQG�0HDQLQJ�� HGLWHG�E\�
0DU\� 'RXJODV�� SS�� �������� 3HQJXLQ��+DUPRQGVZRUWK��

%URZQ�� 'RXJODV�� 'DQD� /HSRIVN\��0DWWKHZ� 3��0F*LQLW\�� DQG�
0LFKDHO� %ODNH�

����� $QFLHQW�*URXQG� 6WRQH�&HOW�3URGXFWLRQ� DQG�([FKDQJH�
LQ�WKH�+DOT
HP�\OHP� 5HJLRQ�� 3RVWHU�SUHVHQWHG� DW�WKH�6RFL�

HW\� IRU�$PHULFDQ� $UFKDHRORJ\� PHHWLQJV�� 9DQFRXYHU��
%ULWLVK�&ROXPELD��

&DUOVRQ�� .HLWK�7KRU�
����� (DUO\�1LQHWHHQWK�&HQWXU\�6W"�O"� 6RFLDO� 6WUXFWXUHV�DQG�
*RYHUQPHQW�$VVLPLODWLRQ� 3ROLF\�� ,Q�<RX�$UH�$VNHG�7R�:LW�

QHVV��HGLWHG�E\�.HLWK�7KRU�&DUOVRQ�� SS���������� 6W"�O"+HU�

LWDJH�7UXVW��&KLOOLZDFN�� %ULWLVK�&ROXPELD��
����D� ([SUHVVLRQV� RI�&ROOHFWLYH� ,GHQWLW\��,Q�$�6WG�7"�&RDVW�

6DOLVK�+LVWRULFDO� $WODV�� HGLWHG�E\�.HLWK� 7KRU�&DUOVRQ�� SS��
������� 'RXJODV� DQG�0FOQW\UH�� 9DQFRXYHU� DQG�6W"�O"� +HU�

LWDJH�7UXVW��&KLOOLZDFN�� %ULWLVK�&ROXPELD��
����E� 7KH� 1XPEHUV� *DPH�� ,QWHUSUHWLQJ�+LVWRULFDO� 6W"�O"�

'HPRJUDSKLFV�� ,Q�$�6W"�O"�&RDVW� 6DOLVK�+LVWRULFDO� $WODV��
HGLWHG� E\�.HLWK� 7KRU� &DUOVRQ�� SS�� ������� 'RXJODV� DQG�

0FOQW\UH�� 9DQFRXYHU� DQG� 6W"�O"� +HULWDJH� 7UXVW��&KLOOL�

ZDFN�� %�&��
����� 7KH� 3RZHU� RI�3ODFH�� WKH�3UREOHP� RI�7LPH�� $� 6WXG\�

RI�+LVWRU\� DQG�$ERULJLQDO� &ROOHFWLYH� ,GHQWLW\��8QSXEOLVKHG�
3K�'�� GLVVHUWDWLRQ��'HSDUWPHQW� RI�+LVWRU\��8QLYHUVLW\� RI�
%ULWLVK�&ROXPELD�� 9DQFRXYHU�� %ULWLVK�&ROXPELD��

&DUOVRQ�� .HLWK� 7KRU�� DQG�$OEHUW�0F+DOVLH�
����� ,$P6W"�O"�� .DWKHULQH� ([SORUHV� +HU�+HULWDJH�� 6W"�O"�

+HULWDJH� 7UXVW��&KLOOLZDFN�� %ULWLVK�&ROXPELD��
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&DUOVRQ�� 5R\�
����� 7UDGH� DQG�([FKDQJH� LQ�3UHKLVWRULF�%ULWLVK�&ROXPELD��
,Q�3UHKLVWRULF� ([FKDQJH� 6\VWHPV� LQ�1RUWK�$PHULFD�� HGLWHG�

E\�7LPRWK\� %DXJK� DQG� -RQDWKRQ�(ULFVRQ�� SS�� ���������
3OHQXP� 3UHVV��1HZ� <RUN��

����� 7KH� /DWHU� 3UHKLVWRU\� RI�%ULWLVK�&ROXPELD�� ,Q�(DUO\�
+XPDQ� 2FFXSDWLRQ� LQ�%ULWLVK�&ROXPELD�� HGLWHG�E\�5R\� /��
&DUOVRQ� DQG�/XNH� 'DOOD� %RQD�� SS�� ��������� 8%&� 3UHVV��
9DQFRXYHU�� %ULWLVK�&ROXPELD��

&DUOVRQ��7HUHVD�0��� .HLWK�7KRU�&DUOVRQ�� %ULDQ�7KRUQ��DQG�$OEHUW�

�6RQQ\��0F+DOVLH�
����� 6SRNHQ�/LWHUDWXUH�� ,Q�<RX�$UH�$VNHG�7R�:LWQHVV�� HGLWHG�

E\�.HLWK�7KRU�&DUOVRQ�� SS�� ��������� 6W"�O"�+HULWDJH� 7UXVW��
&KLOOLZDFN�� %ULWLVK�&ROXPELD��

&RXSODQG�� *DU\�
����� 7KH� (YROXWLRQ� RI�0XOWL�)DPLO\� +RXVHKROGV� RQ� WKH�
1RUWKZHVW� &RDVW� RI�1RUWK�$PHULFD�� ,Q�3HRSOH� :KR� /LYHG�
LQ�%LJ� +RXVHV�� $UFKDHRORJLFDO� 3HUVSHFWLYHV� RQ�/DUJH�

'RPHVWLF� 6WUXFWXUHV�� HGLWHG�E\�*DU\� &RXSODQG� DQG�(�� %��

%DQQLQJ�� SS�� ��������� 0RQRJUDSKV� LQ�:RUOG� $UFKDHRO�

RJ\�����3UHKLVWRU\�3UHVV��0DGLVRQ�� :LVFRQVLQ��
����� $�&KLHI
V� +RXVH� 6SHDNV�� &RPPXQLFDWLQJ� 3RZHU� RQ�

WKH�1RUWKHUQ�1RUWKZHVW�&RDVW�� ,Q�+RXVHKROG� $UFKDHRORJ\�
RQ� WKH�1RUWKZHVW� &RDVW�� HGLWHG�E\�(OL]DEHWK� 6REHO��'��$QQ�
7ULHX�*DKU� DQG�.HQQHWK� $PHV�� SS�� ������� ,QWHUQDWLRQDO�

0RQRJUDSKV� LQ�3UHKLVWRU\��$UFKDHRORJLFDO� 6HULHV� ����$QQ�

$UERU��0LFKLJDQ��
&URHV�� 'DOH� 5��

����� 3UHKLVWRULF�(WKQLFLW\�RQ�WKH�1RUWKZHVW�&RDVW� RI�1RUWK�
$PHULFD�� $Q�(YDOXDWLRQ� RI�6W\OH� LQ�%DVNHWU\� DQG�/LWKLFV��
-RXUQDO� RI�$QWKURSRORJLFDO� $UFKDHRORJ\� �����������

����� 7KH�1RUWK�&HQWUDO� &XOWXUDO�'LFKRWRP\� RQ� WKH�1RUWK�
ZHVW�&RDVW� RI�1RUWK�$PHULFD�� ,WV�(YROXWLRQ� DV�6XJJHVWHG�
E\�:HW�VLWH� %DVNHWU\� DQG�:RRGHQ� )LVKKRRNV�� $QWLTXLW\�
������������

&URHV�� 'DOH� 5���.DWKHULQH�0�� .HOOH\�� DQG�0DUN� &ROODUG�
����� &XOWXUH� +LVWRULFDO� &RQWH[W� RI�4ZX"JZHV� �3XJHW�

6RXQG��86$��� $�3UHKPLQDU\� ,QYHVWLJDWLRQ��-RXUQDO�RI:HW�
ODQG$UFKDHRORJ\� �����������

&URZH�6ZRUGV�� '�� %��
����� 7KH� &DUUXWKHUV� 6LWH��$� /DWH� 3UHKLVWRULF� 6LWH� LQ�WKH�
/RZHU� )UDVHU�9DOOH\��8QSXEOLVKHG� 0DVWHU
V� WKHVLV��'HSDUW�
PHQW� RI�$UFKDHRORJ\�� 6LPRQ� )UDVHU�8QLYHUVLW\��%XUQDE\��
%ULWLVK�&ROXPELD��

'DUZHQW�� -RKQ�
����� 7KH� 3UHKLVWRULF�8VH� RI�1HSKULWH� RQ�WKH�%ULWLVK�&ROXP�
ELD� 3ODWHDX�� 8QSXEOLVKHG� 0DVWHU
V� WKHVLV��6LPRQ� )UDVHU�

8QLYHUVLW\��%XUQDE\��%ULWLVK�&ROXPELD��

'HHW]�� -DPHV�-��)��
����� +RXVHKROGV�� $� 6WUXFWXUDO� .H\� WR�$UFKDHRORJLFDO�
([SODQDWLRQ�� $PHULFDQ� %HKDYLRUDO� 6FLHQWLVW� ������������

'XII��:LOVRQ�
����� 8QSXEOLVKHG� ILHOG� QRWHV� UHODWLQJ� WR�0$� WKHVLV� LQ�

DQWKURSRORJ\�� �7KH� 8SSHU� 6WDOR� RI�%ULWLVK� &ROXPELD���

8QLYHUVLW\� RI�:DVKLQJWRQ� ������XQGHU� VXSHUYLVLRQ�RI�(UQD�

*XQWKHU�� 6WDOR�1RWHERRNV� ����������0DQXVFULSW� RQ�ILOH��
%ULWLVK�&ROXPELD� 3URYLQFLDO�0XVHXP�� *5� �����0)� UHHO�

%������ ILOH�+$/�:����������
����� 7KH�8SSHU� 6WDOR� ,QGLDQV� RI�WKH�)UDVHU�9DOOH\�� %ULWLVK�
&ROXPELD�� $QWKURSRORJ\� LQ�%ULWLVK�&ROXPELD�� 0HPRLU�
���%ULWLVK�&ROXPELD� 3URYLQFLDO�0XVHXP�� 9LFWRULD�� %ULWLVK�
&ROXPELD��

*UDHVFK�� $QWKRQ\� 3��
����� $UFKDHRORJLFDO� DQG�(WKQRDUFKDHRORJLFDO� ,QYHVWLJD�

WLRQV�RI�+RXVHKROGV� DQG�3HUVSHFWLYHV� RQ� D�&RDVW� 6DOLVK�
+LVWRULF�9LOODJH� LQ�%ULWLVK�&ROXPELD�� 8QSXEOLVKHG� 3K�'��

GLVVHUWDWLRQ��'HSDUWPHQW� RI�$QWKURSRORJ\�� 8QLYHUVLW\� RI�

&DOLIRUQLD�� /RV�$QJHOHV��
����� 0RGHOLQJ� *URXQG� 6ODWH�.QLIH� 3URGXFWLRQ� DQG� ,PSOL�

FDWLRQV� IRU�WKH�6WXG\� RI�+RXVHKROG� /DERU� &RQWULEXWLRQV�
WR�6DOPRQ� )LVKLQJ� RQ� WKH�3DFLILF�1RUWKZHVW� &RDVW�� -RXU�
QDO� RI�$QWKURSRORJLFDO� $UFKDHRORJ\� ������������

����� %ULWLVK�&RORQL]DWLRQ� RI�WKH�1RUWKZHVW�&RDVW� DQG�,QWH�
ULRU�'UDLQDJHV�� ,Q�$UFKDHRORJ\� LQ�$PHULFD�� $Q�(QF\FOR�
SHGLD�� 9ROXPH����:HVW�&RDVW� DQG�$UFWLF�6XEDUFWLF�� HGLWHG�

E\�)UDQFLV� 3��0F0DQDPRQ�� /LQGD� 6��&RUGHOO�� .HQW� *��

/LJKWIRRW�� DQG�*HRUJH� 5��0LOQHU�� SS�� ��������� *UHHQ�
ZRRG� 3XEOLVKLQJ��:HVWSRUW�� &RQQHFWLFXW��

+DHEHUOLQ�� +HUPDQQ�� DQG�(UQD�*XQWKHU�
����� 7KH� ,QGLDQV� RI�WKH�3XJHW� 6RXQG��8QLYHUVLW\� RI�:DVK�

LQJWRQ�3UHVV�� 6HDWWOH��

+DOO�� -RQDWKDQ�0��
����� (WKQLF� ,GHQWLW\� LQ�*UHHN�$QWLTXLW\��&DPEULGJH� 8QL�

YHUVLW\�3UHVV��&DPEULGJH��
+DQVRQ�� *RUGRQ�:��

����� 7KH� .DW]� 6LWH��$� 3UHKLVWRULF� 3LWKRXVH� 6HWWOHPHQW� LQ�
WKH�/RZHU� )UDVHU�9DOOH\�� %ULWLVK�&ROXPELD�� 8QSXEOLVKHG�

0DVWHU
V� WKHVLV��'HSDUWPHQW� RI�$QWKURSRORJ\� DQG� 6RFL�

RORJ\��8QLYHUVLW\� RI�%ULWLVK�&ROXPELD�� 9DQFRXYHU�� %ULWLVK�
&ROXPELD��

+D\GHQ�� %ULDQ�
����� 7KH�3LWKRXVHV� RI�.HDWOH\� &UHHN�� &RPSOH[� +XQWHU�
*DWKHUHUV� RI�WKH�1RUWKZHVW� 3ODWHDX�� +DUFRXUW� %UDFH� &RO�

OHJH�3XEOLVKHUV�� )RUW�:RUWK�� 7H[DV��

+D\GHQ�� %ULDQ��*UHJRU\�5HLQKDUGW�� 5LFKDUG�0DF'RQDOG�� 'DQ�

+ROPEHUJ�� DQG�'DYLG� &UHOOLQ�
����� 6SDFH� SHU�&DSLWD� DQG� WKH�2SWLPDO� 6L]H� RI�+RXVHSLWV��
,Q�3HRSOH�:KR� /LYHG� LQ�%LJ�+RXVHV�� $UFKDHRORJLFDO� 3HU�

VSHFWLYHV� RQ�/DUJH� 'RPHVWLF� 6WUXFWXUHV�� HGLWHG�E\�*DU\�
&RXSODQG� DQG�(�� %�� %DQQLQJ�� SS�� ��������� 0RQRJUDSKV�
LQ�:RUOG� $UFKDHRORJ\� ����3UHKLVWRU\�3UHVV��0DGLVRQ�� :LV�
FRQVLQ��

+D\GHQ�� %ULDQ�� DQG�5LFN� 6FKXOWLQJ�
����� 7KH� 3ODWHDX� ,QWHUDFWLRQ�6SKHUH� DQG�/DWH� 3UHKLVWRULF�
&XOWXUDO� &RPSOH[LW\�� $PHULFDQ� $QWLTXLW\� ����������

+HEGD�� 5LFKDUG� -���DQG�5ROI�:��0DWKHZHV�
����� +RORFHQH� +LVWRU\� RI�&HGDU� DQG�1DWLYH� ,QGLDQ�&XOWXUHV�
RI� WKH� 1RUWK� $PHULFDQ� 3DFLILF� &RDVW�� 6FLHQFH�
�������������

+LOO�7RXW�� &KDUOHV�
����� /DWHU�3UHKLVWRULF�0DQ� LQ�%ULWLVK�&ROXPELD�� 7UDQVDF�

WLRQV�RI�WKH�5R\DO� 6RFLHW\� RI�&DQDGD� 6HULHV� �����������
����� 7KH�6DOLVK�3HRSOH�� 7KH�/RFDO� &RQWULEXWLRQV� RI�&KDUOHV�

+LOO�7RXW�� 9RO�� ,(��7KH�0DLQODQG� +DONRPHOHP�� HGLWHG�E\�
0DXG� 5DOSK�� SS�� ������� 7DORQERRNV�� 9DQFRXYHU�� %ULWLVK�
&ROXPELD��

-HQQHVV��'LDPRQG�
����� 7KH�)DLWK� RI�D�&RDVW� 6DOLVK� ,QGLDQ��$QWKURSRORJ\� LQ�
%ULWLVK� &ROXPELD� 0HPRLU� 1R�� ���%ULWLVK� &ROXPELD�
3URYLQFLDO�0XVHXP�� 9LFWRULD�� %ULWLVK�&ROXPELD��

-RQHV��6L"Q�
����� 7KH�$UFKDHRORJ\� RI�(WKQLFLW\��&RQVWUXFWLQJ� ,GHQWLWLHV�

LQ�WKH�3DVW� DQG� WKH�3UHVHQW�� 5RXWOHGJH�� /RQGRQ��

-RUJHQVHQ��-RVHSK�*�� �HGLWRU��
����� &RPSDUDWLYH� 6WXGLHV� E\�+DUROG� 'ULYHU� DQG�(VVD\V� LQ�
+LV�+RQRU�� +XPDQ� 5HODWLRQV�$UHD� )LOHV�3UHVV��1HZ�+DYHQ��
&RQQHFWLFXW��

-RUJHQVHQ��-RVHSK�*��
����� :HVWHUQ� ,QGLDQV��:�� +�� )UHHPDQ� DQG�&R��� 6DQ�)UDQ�

FLVFR��&DOLIRUQLD��

.HQQHG\�� 'RURWK\��
����� /RRNLQJ� IRU�7ULEHV� LQ�DOO�WKH�:URQJ� 3ODFHV�� $Q�([DP�
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����$0(5,&$1� $17,48,7<� >9RO�� ����1R�� �������

LQDWLRQ�RI�WKH�&HQWUDO�&RDVW� 6DOLVK� 6RFLDO�1HWZRUN��8QSXE�
OLVKHG�0DVWHU
V� WKHVLV��'HSDUWPHQW� RI�$QWKURSRORJ\�� 8QL�

YHUVLW\�RI�9LFWRULD�� 9LFWRULD�� %ULWLVK�&ROXPELD��

.URHEHU��$OIUHG�/��
����� &XOWXUDO� DQG�1DWXUDO� $UHDV� RI�1DWLYH�1RUWK�$PHULFD��

8QLYHUVLW\� RI�&DOLIRUQLD� 3XEOLFDWLRQV� LQ�$PHULFDQ� $UFKDH�

RORJ\�(WKQRORJ\��9RO�� ����%HUNHOH\�� &DOLIRUQLD��

/DPE��:�� .D\H� �HGLWRU��
����� 7KH�/HWWHUV�DQG�-RXUQDOV� RI�6LPRQ�)UDVHU�� �����������

0DFPLOODQ�� 7RURQWR��2QWDULR��

/DZUHQFH�� 'HQLVH� /��� DQG�6HWKD�0�� /RZ�
����� 7KH� %XLOW� (QYLURQPHQW� DQG� 6SDWLDO� )RUP�� $QQXDO�
5HYLHZ� RI�$QWKURSRORJ\� ������������

/H&ODLU�� 5RQDOG�
����� ,QYHVWLJDWLRQV� DW� WKH�0DXUHU� 6LWH�� DQ�(DUO\� 3LWKRXVH�
0DQLIHVWDWLRQ� LQ� WKH�8SSHU� )UDVHU� 9DOOH\�� 3UHOLPLQDU\�
5HSRUW�� 8QSXEOLVKHG� UHSRUW�RQ� ILOH��$UFKDHRORJ\� %UDQFK��

9LFWRULD�� %ULWLVK�&ROXPELD��
����� ,QYHVWLJDWLRQV�DW�WKH�0DXUHU� 6LWH�QHDU�$JDVVL]�� ,Q�&XU�
UHQW�5HVHDUFK� 5HSRUWV�� 'HSDUWPHQW� RI�$UFKDHRORJ\� 3XE�
OLFDWLRQ����HGLWHG�E\�5R\�&DUOVRQ�� SS����A��� 6LPRQ�)UDVHU�

8QLYHUVLW\��%XUQDE\�� %ULWLVK�&ROXPELD��

/HQHUW��0LFKDHO� 3��
����� &DOLEUDWHG� 5DGLRFDUERQ� 'DWHV� DQG�&XOWXUH� &KDQJH��

,PSOLFDWLRQV� IRU�6RFLR�&RPSOH[LW\� LQ� WKH�0LG�)UDVHU�

5HJLRQ�� %ULWLVK� &ROXPELD�� 1RUWKZHVW� $QWKURSRORJLFDO�
5HVHDUFK� 1RWHV� ������������

����� +XQWHU�*DWKHUHU�+RXVHKROG� DQG�9LOODJH� 2UJDQL]DWLRQ�
DW�6[Z"[ZL\PHOK�� %ULWLVK�&ROXPELD�� 8QSXEOLVKHG� 3K�'��

GLVVHUWDWLRQ��'HSDUWPHQW� RI�$QWKURSRORJ\�� 8QLYHUVLW\� RI�

&DOLIRUQLD�� /RV� $QJHOHV��
/HSRIVN\��'DQD�� 0LFKDHO� %ODNH�� 'RXJODV� %URZQ�� 6DQGUD�0RU�

ULVRQ��1LFROH� 2DNHV�� DQG�1DWDVKD� /\RQV�
����� 7KH�$UFKDHRORJ\� RI�WKH�6FRZOLW]� 6LWH��6RXWKZHVWHUQ�
%ULWLVK� &ROXPELD�� -RXUQDO� RI� )LHOG� $UFKDHRORJ\�
������������ >UHOHDVHG� ����@��

/HSRIVN\��'DQD�� DQG�0LNH� /HQHUW�
����� 5HSRUW� RQ�WKH������([FDYDWLRQV� RI�WKH�0DFFDOOXP� 6LWH�

�'K5N� ����$JDVVL]�� %�&�� 6W"�O"+HULWDJH� ,QYHVWLJDWLRQ�3HU�
PLW� ���������� DQG� WKH�%�&�� 3URYLQFLDO� $UFKDHRORJ\�
%UDQFK��9LFWRULD�� %&�� 3HUPLW������������ 5HSRUW� RQ�ILOH�DW�
6W"�O"� 1DWLRQ�� &KLOOLZDFN�� %ULWLVK�&ROXPELD�� DQG�3URYLQ�
FLDO�+HULWDJH� %UDQFK��9LFWRULD�� %ULWLVK�&ROXPELD��

/HSRIVN\��'DQD�� .HQ� /HUW]PDQ��'RXJODV� +DOOHWW�� DQG�5ROI�0DWK�
HZHV�

����� &OLPDWH� &KDQJH� DQG�&XOWXUH�&KDQJH� RQ� WKH�6RXWKHUQ�
&RDVW� RI�%ULWLVK�&ROXPELD� ���������� FDO�%�3���$Q�+\SRWK�
HVLV��$PHULFDQ� $QWLTXLW\� ������������

/HSRIVN\��'DQD�� DQG�1DWDVKD� /\RQV�
����� 0RGHOLQJ� $QFLHQW� 3ODQW�8VH� RQ� WKH�1RUWKZHVW�&RDVW��
7RZDUGV� DQ�8QGHUVWDQGLQJ� RI�0RELOLW\� DQG� 6HGHQWLVP��
-RXUQDO� RI�$UFKDHRORJLFDO� 6FLHQFH� ��������������

/\RQV��1DWDVKD�
����� ,QYHVWLJDWLQJ�$QFLHQW� 6RFLRHFRQRP\� LQ�6W"�O"� 7HUUL�

WRU\��$�3DODHRHWKQRERWDQLFDO� $QDO\VLV� RI�WKH�6FRZOLW]� 6LWH��
6RXWZHVWHUQ� %�&�� 8QSXEOLVKHG� 0DVWHU
V� WKHVLV��'HSDUW�
PHQW� RI�$UFKDHRORJ\�� 6LPRQ� )UDVHU�8QLYHUVLW\��%XUQDE\��
%ULWLVK�&ROXPELD��

0DFNLH�� $OH[DQGHU� 3���DQG�/DXUL�:LOOLDPVRQ�
����� 1XX�FKDK�QXOWK� +RXVHV�� 6WUXFWXUDO�5HPDLQV� DQG�&XO�

WXUDO�'HSUHVVLRQV� RQ� 6RXWKZHVW� 9DQFRXYHU� ,VODQG�� ,Q�

(PHUJLQJ� )URP� WKH�0LVW�� HGLWHG�E\�5�� *��0DWVRQ�� *DU\�
&RXSODQG�� DQG�4XHQWLQ�0DFNLH�� SS�� ��������� 8%&� 3UHVV��
9DQFRXYHU�� %ULWLVK� &ROXPELD��

0DFNLH�� 4XHQWLQ�
����� 7KH�7D[RQRP\� RI�*URXQG� 6WRQH�:RRGZRUNLQJ� 7RROV��

%$5� ,QWHUQDWLRQDO� 6HULHV� ����� %ULWLVK� $UFKDHRORJLFDO�
5HSRUWV�� 2[IRUG��

0DUFXV�� -R\FH�
����� 7RZDUG� DQ�$UFKDHRORJ\� RI�&RPPXQLWLHV�� ,Q�7KH�

$UFKDHRORJ\� RI�&RPPXQLWLHV�� $�1HZ�:RUOG� 3HUVSHFWLYH��
HGLWHG�E\�0DUFHOOR� $��&DQXWH� DQG�-DVRQ�<HDJHU�� SS���������

5RXWOHGJH�� 1HZ� <RUN��

0DUVKDOO�� <YRQQH�
����� +RXVHV� DQG�'RPHVWLFDWLRQ� RI� WKH�1RUWKZHVW� &RDVW��

,Q�+RXVHKROG� 3URGXFWLRQ� RQ� WKH�1RUWKZHVW� &RDVW� RI�1RUWK�

$PHULFD�� HGLWHG�E\�(�� 6REHO��$�� 7ULHX�� DQG�.��$PHV�� SS��
������� ,QWHUQDWLRQDO�0RQRJUDSKV� LQ�3UHKLVWRU\��$QQ�$UERU��

0LFKLJDQ��
0DVRQ�� $QGUHZ�

����� 7KH�+DW]LF� 5RFN� 6LWH��$� &KDUOHV� &XOWXUH� 6HWWOHPHQW��

8QSXEOLVKHG� 0DVWHU
V� WKHVLV��'HSDUWPHQW� RI�$QWKURSRO�
RJ\�DQG�6RFLRORJ\�� 8QLYHUVLW\� RI�%ULWLVK�&ROXPELD�� 9DQ�
FRXYHU��%ULWLVK�&ROXPELD��

0DWVRQ�� 5��*��� DQG�*DU\�&RXSODQG�
����� 7KH� 3UHKLVWRU\� RI� WKH�1RUWKZHVW� &RDVW�� $FDGHPLF�

3UHVV�� 6DQ�'LHJR�� &DOLIRUQLD��

0DXJHU�� -HIIUH\��(��
����� 6KHG�5RRI� +RXVHV� DW�2]HWWH� $UFKDHRORJLFDO� 6LWH��$�
3URWRKLVWRULF� $UFKLWHFWXUDO� 6\VWHP�� 8QSXEOLVKHG� 3K�'��

GLVVHUWDWLRQ�� 'HSDUWPHQW� RI�$QWKURSRORJ\�� :DVKLQJWRQ�
6WDWH�8QLYHUVLW\�� 3XOOPDQ��:DVKLQJWRQ��

0F*LQLW\�� 0DWWKHZ�
����� 6RXUFLQJ� FHOWV�LQ�WKH�)UDVHU�5LYHU�9DOOH\��8QSXEOLVKHG�
8QGHUJUDGXDWH� +RQRUV� WKHVLV��'HSDUWPHQW� RI�$QWKURSRO�
RJ\��8QLYHUVLW\� RI�%ULWLVK�&ROXPELD�� 9DQFRXYHU�� %ULWLVK�
&ROXPELD��

0F+DOVLH�� $OEHLW� �6RQQ\��
����� +DOT
HPH\OHP� 3ODFH� 1DPHV� LQ�6W"�O"� 7HUULWRU\��,Q�$�

6W"�7"�&RDVW� 6DOLVK�+LVWRULFDO� $WODV�� HGLWHG�E\�.HLWK�&DUO�
VRQ��SS�� ��������� 'RXJODV� DQG�0FOQW\UH�� 9DQFRXYHU��
%ULWLVK�&ROXPELD�� 6W"�O"� +HULWDJH� 7UXVW��&KLOOLZDFN�� DQG�

8QLYHUVLW\� RI�:DVKLQJWRQ�� 6HDWWOH��

0F+DOVLH�� $OEHUW� �6RQQ\���'DYLG� 6FKDHSH�� DQG�.HLWK� &DUOVRQ�
����� 0DNLQJ� WKH�:RUOG� 5LJKW� WKURXJK�7UDQVIRUPDWLRQV�� ,Q�
$� 6W"�L"�&RDVW� 6DOLVK� +LVWRULFDO� $WODV�� HGLWHG� E\�.HLWK�

&DUOVRQ�� SS�� ����� 'RXJODV� DQG�0FOQW\UH�� 9DQFRXYHU��
%ULWLVK�&ROXPELD�� 6W"�O"� +HULWDJH� 7UXVW��&KLOOLZDFN�� DQG�

8QLYHUVLW\� RI�:DVKLQJWRQ�� 6HDWWOH��

0F0LOODQ�� $ODQ� '��
����� 5HYLHZLQJ� WKH�:DNDVKDQ� 0LJUDWLRQ� +\SRWKHVLV�� ,Q�

(PHUJLQJ�IURP� WKH�0LVW�� 6WXGLHV� LQ�1RUWKZHVW� &RDVW� &XO�
WXUH�+LVWRU\�� HGLWHG�E\�5��*��0DWVRQ�� 4XHQWLQ�0DFNLH�� DQG�

*DU\� &RXSODQG�� 8%&� 3UHVV��9DQFRXYHU�� %ULWLVK�&ROXP�
ELD��

0LOOHU�� %UXFH� *��
����� &HQWUDOLW\�DQG�0HDVXUHV� RI�5HJLRQDO� 6WUXFWXUH�LQ�$ER�

ULJLQDO�:HVWHUQ�:DVKLQJWRQ�� (WKQRORJ\� ������������

0LOOHU�� %UXFH� *��� DQG�'DQLHO� /�� %R[EHUJHU��
����� &UHDWLQJ� &KLHIGRPV�� 7KH� 3XJHW� 6RXQG� &DVH�� (WKQR�

KLVWRU\�������������

0LOOHU�� -D\�
����� %DFN� WR�%DVLFV�� &KLHIGRPV� LQ�WKH�3XJHW� 6RXQG�� (WK�

QRKLVWRU\�������������
����� /XVKRRWVHHG� &XOWXUH� DQG� WKH�6KDPDQLF� 2G\VVH\�� $Q�
$QFKRUHG� 5DGLDQFH�� 8QLYHUVLW\� RI�1HEUDVND� 3UHVV�� /RQ�
GRQ��

0LWFKHOO�� 'RQDOG� +��
����� (VLODR�� $� 3LWKRXVH� 9LOODJH� LQ� WKH�)UDVHU� &DQ\RQ��
8QSXEOLVKHG� 0DVWHU
V� WKHVLV��'HSDUWPHQW� RI�$QWKURSRO�
RJ\�DQG�6RFLRORJ\�� 8QLYHUVLW\� RI�%ULWLVK�&ROXPELD�� 9DQ�

FRXYHU��%ULWLVK�&ROXPELD��
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����� &KDQJLQJ� )RUWXQHV��.ZDNLXWO�6DOLVK� )URQWLHUV�RI�WKH�
&HQWUDO�1RUWKZHVW�&RDVW�� ,Q�+XQWLQJ�)LVKLQJ�*DWKHULQJ�
0DULWLPH� 6RFLHWLHV� RI�WKH�3DFLILF�� &LUFXP�3DFLILF� 3UHKLV�

WRU\�&RQIHUHQFH� 3URFHHGLQJV�� HGLWHG�E\�$�� %OXNDV� 2QDW��
SS�� ������ 6HDWWOH��:DVKLQJWRQ��

����� 3UHKLVWRU\�RI�WKH�&RDVWV� RI�6RXWKHUQ�%ULWLVK�&ROXP�
ELD� DQG�1RUWKHUQ�:DVKLQJWRQ�� ,Q�1RUWKZHVW� &RDVW�� HGLWHG�

E\�:D\QH� 6XWWOHV��SS����������� +DQGERRN� RI�1RUWK�$PHU�
LFDQ�,QGLDQV��9RO�� ���:LOOLDP� &�� 6WXUWHYDQW��JHQHUDO� HGLWRU��
6PLWKVRQLDQ� ,QVWLWXWLRQ��:DVKLQJWRQ�� '�&��

0RULQ�� -HVVH�
����� 1RQ�'RPHVWLF� $UFKLWHFWXUH� LQ�3UHKLVWRULF�&RPSOH[�
+XQWHU�*DWKHUHU� &RPPXQLWLHV�� $Q� ([DPSOH� )URP�.HDW�

OH\�&UHHN��2Q� WKH�&DQDGLDQ� 3ODWHDX� RI�%ULWLVK�&ROXPELD��

8QSXEOLVKHG� 0DVWHU
V� WKHVLV��'HSDUWPHQW� RI�$QWKURSRO�
RJ\��8QLYHUVLW\� RI�%ULWLVK�&ROXPELD�� 9DQFRXYHU�� %ULWLVK�
&ROXPELD��

0RULQ�� -HVVH��5\DQ� 'LFNLH�� 7DNDVKL� 6DNDJXFKL�� DQG� -DPLH�
+RVNLQV�

����� /DWH� 3UHKLVWRULF� 6HWWOHPHQW� 3DWWHUQV� LQ�WKH�/LOORRHW�

5HJLRQ�� %&� 6WXGLHV�� �����������

0RUULVRQ�� 6DQGUD�
����� +RXVHKROG� $UFKDHRORJ\� DW� WKH�6FRZOLW]� 6LWH��)UDVHU�

9DOOH\�� %�&�� 8QSXEOLVKHG� 0DVWHU
V� WKHVLV��'HSDUWPHQW� RI�

$QWKURSRORJ\��8QLYHUVLW\� RI�%ULWLVK�&ROXPELD�� 9DQFRXYHU��

1HOVRQ�� 'HQ\V�
����� 'HQ\V� 1HOVRQ
V� -RXUQDO����0DUFK� ������0DQXVFULSW�
RQ�ILOH��+LOO�7RXW� &ROOHFWLRQ�� 9DQFRXYHU�0XVHXP�� *HQHUDO�

)LOHV�� %�;/�� 9DQFRXYHU�� %ULWLVK�&ROXPELD��

1RUWKFRWH�� 7KRPDV� *��� DQG�3HWHU�$�� /DUNLQ�
����� 7KH� )UDVHU� 5LYHU�� $�0DMRU� 6DOPRQLQH� 3URGXFWLRQ�

6\VWHP�� ,Q�3URFHHGLQJV� RI�WKH�,QWHUQDWLRQDO� /DUJH� 5LYHU�

6\PSRVLXP�� HGLWHG�E\�'�� 3��'RGJH�� SS�� ��������� &DQD�
GLDQ�6SHFLDO� 3XEOLFDWLRQ� RI�)LVKHULHV� DQG�$TXDWLF� 6FLHQFH�
�����1DWLRQDO� 5HVHDUFK� &RXQFLO� RI�&DQDGD�� 2WWDZD��
2QWDULR��

2OLYHU�� -HII�
����� %H\RQG� WKH�:DWHU
V� (GJH�� 7RZDUG� D�6RFLDO� $UFKDH�

RORJ\� RI�/DQGVFDSH� RQ� WKH�1RUWKZHVW� &RDVW�� &DQDGLDQ�
-RXUQDO� RI�$UFKDHRORJ\� ���������

2UPHURG�� 3DWULFLD�
����� 5HDGLQJ� WKH�(DUWK��0XOWLYDULDWH� $QDO\VLV� RI�)HDWXUH�
)XQFWLRQV� DW�;D�\WHP� �7KH�+DW]LF� 5RFN� 6LWH��'J5Q� �����
%ULWLVK�&ROXPELD�� 8QSXEOLVKHG� 0DVWHU
V� WKHVLV��'HSDUW�
PHQW�RI�$QWKURSRORJ\� DQG�6RFLRORJ\��8QLYHUVLW\� RI�%ULWLVK�

&ROXPELD�� 9DQFRXYHU��

2UVHU��&KDUOHV� (��
����� 5DFH� DQG� WKH�$UFKDHRORJ\� RI�,GHQWLW\��8QLYHUVLW\� RI�
8WDK� 3UHVV�� 6DOW�/DNH� &LW\��

3HUF\��5LFKDUG�
����� 0LVFHOODQHRXV� $UFKDHRORJLFDO� :RUN�� ����� ��0DXUHU�

3URSHUW\� 6XUYH\�� ,Q�6DOYDJH� 
����5HSRUWV� RI�6DOYDJH�
$UFKDHRORJ\� 8QGHUWDNHQ� LQ�%ULWLVK� &ROXPELD� LQ�������
HGLWHG� E\�5R\� &DUOVRQ�� SS�� ��������� 'HSDUWPHQW� RI�

$UFKDHRORJ\�� 6LPRQ� )UDVHU�8QLYHUVLW\�� %XUQDE\�� %ULWLVK�
&ROXPELD��

3UHQWLVV��$QQD� 0DULH�� *X\� &URVV�� 7KRPDV� $�� )RRU��0DWKHZ�

+RJDQ�� 'LUN�0DUNOH�� DQG�'DYLG� 6��&ODUNH�
����� (YROXWLRQ� RI�D�/DWH� 3UHKLVWRULF�:LQWHU�9LOODJH� RQ� WKH�

,QWHULRU�3ODWHDX� RI�%ULWLVK�&ROXPELD�� *HRSK\VLFDO� ,QYHV�

WLJDWLRQV��5DGLRFDUERQ� 'DWLQJ�� DQG�6SDWLDO�$QDO\VLV� RI�WKH�

%ULGJH� 5LYHU� 6LWH��$PHULFDQ� $QWLTXLW\� ����������

3UHQWLVV��:LOOLDP� &�� -DPHV�&��&KDWWHUV��0LFKDHO� /HQHUW��'DYLG�
6��&ODUNH�� DQG�5REHUW� &��2
%R\OH�

����� 7KH� $UFKDHRORJ\� RI� WKH�3ODWHDX� RI�1RUWKZHVWHUQ�
1RUWK� $PHULFD� GXULQJ� WKH�/DWH� 3UHKLVWRULF� 3HULRG�

���������� %�3���� (YROXWLRQ� RI�+XQWLQJ� DQG�*DWKHULQJ�
6RFLHWLHV�� -RXUQDO� RI�:RUOG� 3UHKLVWRU\� �����������

3UHXFHO�� 5REHUW�
����� 0DNLQJ� 3XHEOR� &RPPXQLWLHV�� $UFKLWHFWXUDO� 'LV�

FRXUVH� DW�.RW\LWL��1HZ� 0H[LFR�� ,Q�7KH�$UFKDHRORJ\� RI�
&RPPXQLWLHV�� $�1HZ�:RUOG� 3HUVSHFWLYH�� HGLWHG�E\�0DU�
FHOOR�&DQXWR� DQG�-DVRQ�<DHJHU�� SS��������� 5RXWOHGJH�� /RQ�
GRQ��

5DSRSRUW�� $PRV�
����� +RXVH� )RUP� DQG�&XOWXUH�� 3UHQWLFH�+DOO�� (QJOHZRRG�
&OLIIV��1HZ� -HUVH\��

5RVHQEHUJ�� 6DQGUD�0��� ,DQ�5��:DONHU�� 5ROI�:��0DWKHZHV�� DQG�

'RXJODV� -��+DOOH"�
����� 0LGJH�LQIHUUHG� +RORFHQH� &OLPDWH� +LVWRU\� RI�7ZR�

6XEDOSLQH� /DNHV� LQ�6RXWKHUQ�%ULWLVK�&ROXPELD�� &DQDGD��
+RORFHQH� ������������

6FKDHSH�� 'DYLG� 0��
����� 5HF\FOLQJ�$UFKDHRORJ\�� $QDO\VLV� RI�0DWHULDO� IURP�WKH�

�����([FDYDWLRQ� RI�DQ�$QFLHQW� +RXVH� DW�WKH�0DXUHU� 6LWH��

8QSXEOLVKHG� 0DVWHU
V� WKHVLV��'HSDUWPHQW� RI�$UFKDHRORJ\��
6LPRQ� )UDVHU�8QLYHUVLW\��%XUQDE\��%ULWLVK�&ROXPELD��

����� 9LOODJH� $UUDQJHPHQWV� DQG� 6HWWOHPHQW�3DWWHUQV�� ,Q�$�
6W"G"�&RDVW� 6DOLVK� +LVWRULFDO� $WODV�� HGLWHG�E\�.HLWK� 7��

&DUOVRQ�� SS�� ������� 'RXJODV� DQG�0FOQW\UH�� 8QLYHUVLW\� RI�

:DVKLQJWRQ� 3UHVV�� 6W"�O"� +HULWDJH� 7UXVW��9DQFRXYHU��
%ULWLVK�&ROXPELD��

����� 9DOLGDWLQJ� WKH�0DXUHU� +RXVH�� ,Q�$UFKDHRORJ\� RI�
&RDVWDO� %ULWLVK�&ROXPELD�� (VVD\V� LQ�+RQRXU� RI�3URIHVVRU�
3KLOOLS�0�� +REOHU�� HGLWHG�E\�5R\� &DUOVRQ�� SS�� ���������

$UFKDHRORJ\� 3UHVV�� 6LPRQ� )UDVHU�8QLYHUVLW\�� %XUQDE\��
%ULWLVK�&ROXPELD��

����� 6W"�O"� ,GHQWLW\�DQG� WKH�&XOWXUDO� /DQGVFDSH� RI�6
"OK�
7HPH[Z�� ,Q�%H� RI�*RRG�0LQG�� HGLWHG�E\�%UXFH� *��0LOOHU��
SS�� ��������� 8%&� 3UHVV��9DQFRXYHU�� %ULWLVK�&ROXPELD��

����� 3UH�&RORQLDO� 6W"�O"� &RPPXQLW\� 2UJDQL]DWLRQ�� $Q�

$UFKDHRORJLFDO� 3HUVSHFWLYH�� 8QSXEOLVKHG� 3K�'�� GLVVHUWD�

WLRQ��8QLYHUVLW\� RI�%ULWLVK� &ROXPELD�� 'HSDUWPHQW� RI�

$QWKURSRORJ\��9DQFRXYHU��

6FKDHSH�� 'DYLG�0���$OEHUW� �6RQQ\��0F+DOVLH�� .HLWK�7KRU�&DUO�
VRQ��DQG�3DWULFLD�2UPHURG�

����� &KDQJLQJ� +RXVHKROGV�� &KDQJLQJ�+RXVHV�� ,Q�$�6W"G"�
&RDVW� 6DOLVK�+LVWRULFDO� $WODV�� HGLWHG�E\�.�� 7��&DUOVRQ�� SS��
������� 'RXJODV� DQG�0FOQW\UH�� 8QLYHUVLW\� RI�:DVKLQJWRQ�
3UHVV��6W"�O"�+HULWDJH� 7UXVW��9DQFRXYHU�� %ULWLVK�&ROXPELD��

6FKDHSH�� 'DYLG�� 0LFKDHO� 5RXVVHDX�� -LP�6SDIIRUG�� DQG�3HWHU�
0HUFKDQW�
����� 3UHOLPLQDU\�$UFKDHRORJLFDO� ,QYHVWLJDWLRQ� RI� D�3LW�
KRXVH� 6HWWOHPHQW�DW�,\
R\WKHO� �'J5N���� LQ�WKH�&KLOOLZDFN�
5LYHU� 9DOOH\�� %�&�� 8QSXEOLVKHG� UHSRUW��6W"�O"� 1DWLRQ�

$UFKLYHV�� &KLOOLZDFN�� %ULWLVK�&ROXPELD��

6KHQQDQ�� 6�� -���HGLWRU��
����� $UFKDHRORJLFDO� $SSURDFKHV� WR�&XOWXUDO� ,GHQWLW\��
8QZLQ� +\PDQ�� /RQGRQ��

6PLWK��0DULDQ�
����� +RXVH� 7\SHV� RI� WKH�0LGGOH� )UDVHU�5LYHU��$PHULFDQ�

$QWLTXLW\� ������������

6REHO�� (OL]DEHWK� $��
����� +RXVHKROG� 3UHVWLJH� DQG�([FKDQJH� RQ� WKH�1RUWKZHVW�
&RDVW�� $�&DVH� 6WXG\�RI�WKH�/RZHU� &ROXPELD� 5LYHU�9DOOH\��
,Q�+RXVHKROG� $UFKDHRORJ\� RQ� WKH�1RUWKZHVW�&RDVW�� HGLWHG�

E\�(OL]DEHWK� 6REHO�� '��$QQH� 7ULHX�*DKU� DQG�.HQQHWK�0��

$PHV�� SS�� ��������� ,QWHUQDWLRQDO�0RQRJUDSKV� LQ�3UH�

KLVWRU\��$QQ�$UERU��0LFKLJDQ��
6REHO�� (OL]DEHWK� $���'��$QQ�7ULHX�*DKU�� DQG�.HQQHWK�0�� $PHV�

�HGLWRUV��
����� +RXVHKROG� $UFKDHRORJ\� RQ� WKH�1RUWKZHVW� &RDVW��
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,QWHUQDWLRQDO�0RQRJUDSKV� LQ�3UHKLVWRU\��$UFKDHRORJ\�
6HULHV� ����$QQ�$UERU��0LFKLJDQ��

6XWWOHV��:D\QH�
����D� $IILQDO�7LHV�� 6XEVLVWHQFH�� DQG�6RFLDO� &ODVVHV� $PRQJ�

WKH�&RDVW� 6DOLVK�� ,Q�&RDVW� 6DOLVK�(VVD\V�� HGLWHG�E\�:D\QH�
6XWWOHV��SS�� �������7DORQERRNV�� 9DQFRXYHU�� %ULWLVK�&ROXP�
ELD��

����E� 7KH�3HUVLVWHQFH� RI�,QWHUYLOODJH�7LHV�$PRQJ� WKH�&RDVW�
6DOLVK�� ,Q�&RDVW� 6DOLVK� (VVD\V�� HGLWHG�E\�:D\QH� 6XWWOHV��

SS�� ��������� 7DORQERRNV�� 9DQFRXYHU�� %ULWLVK�&ROXPELD��
����F� 9DULDWLRQ� LQ�+DELWDW� DQG�&XOWXUH� RQ� WKH�1RUWKZHVW�
&RDVW�� ,Q�&RDVW� 6DOLVK� (VVD\V�� HGLWHG�E\�:D\QH� 6XWWOHV��

SS�� ������� 7DORQERRNV�� 9DQFRXYHU�� %ULWLVK�&ROXPELD��
����� &HQWUDO�&RDVW� 6DOLVK�� ,Q�7KH�1RUWKZHVW� &RDVW�� HGLWHG�

E\�:D\QH� 6XWWOHV��SS�����A����� +DQGERRN� RI�1RUWK�$PHU�
LFDQ�,QGLDQV��9RO�� ���:LOOLDP� &�� 6WXUWHYDQW��JHQHUDO� HGLWRU��
6PLWKVRQLDQ� ,QVWLWXWLRQ��:DVKLQJWRQ�� '�&��

����� 7KH� 6KHG�5RRI�+RXVH�� ,Q�$�7LPH�RI�*DWKHULQJ�� HGLWHG�

E\�5��.��:ULJKW�� SS�� ��������� 8QLYHUVLW\� RI�:DVKLQJWRQ��
6HDWWOH��:DVKLQJWRQ��

7DODOD\�� /DXUHQ�� (��
����� 5HIOHFWLRQV� RQ� ,GHQWLW\�DQG�(WKQLFLW\� LQ�WKH�$QFLHQW�

:RUOG�� 3URFHHGLQJV� RI�WKH�%U\Q�0DZU� &ROOHJH� 'HSDUWPHQW�
RI�&ODVVLFDO� DQG�1HDU� (DVWHUQ�$UFKDHRORJ\� *UDGXDWH� 6WX�

GHQW�6\PSRVLXP�� �5H�FRQVWUXFWLQJ� ,GHQWLW\�LQ�WKH�$QFLHQW�

:RUOG�� (OHFWURQLF� GRFXPHQW�� KWWS���ZZZ�EU\QPDZU�HGX��
DUFKDHRORJ\�JXHVVZKR�WDODOD\�KWPO�� DFFHVVHG� 'HFHPEHU�

��������
7HLW�� -DPHV�

����� 7KH� 7KRPSVRQ� ,QGLDQV� RI�%ULWLVK�&ROXPELD�� 0HP�

RLUV� RI� WKH�$PHULFDQ� 0XVHXP� RI�1DWXUDO� +LVWRU\�
�����������

7KRUQ��%ULDQ�
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