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'HVSLWH� WKH� SUHVHUYDWLRQ� RI� LPSRUWDQW� UHPDLQV� DW� WKH�&DWKROLF� ,QVWLWXWH�� WKH� ³DQWLTXH�ZDOO� RI�*DURQQH´� RI�
7RXORXVH� UHPDLQV� YHU\� SRRUO\� NQRZQ��$� VXUYH\� LQ� WKH�PHGLHYDO� DQG�PRGHUQ� DUFKLYHV� RI� WKH� FLW\� KDV� UHVXOWHG� LQ� D�
QXPEHU�RI�UHIHUHQFHV��7KHVH�LQGLFDWLRQV��ZKLFK�KDYH�EHHQ�DFFXUDWHO\�PDSSHG��KDYH�EHHQ�FRPSOHPHQWHG�E\�GDWD�IURP�
ROG�EXLOGLQJ�ZRUNV�RU�E\�UHFHQW�H[FDYDWLRQV��HQDEOLQJ�XV� WR�SURSRVH�D�SODQ�IRU� WKH�GHYHORSPHQW�RI� WKLV�JUHDW�5RPDQ�
PRQXPHQW�RQ�WKH�ULJKW�EDQN�RI�WKH�FLW\�

(PPDQXHO�*$5/$1'
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$W�WKH�WXUQ�RI�WKH�\HDU�������WKH�FRQVWUXFWLRQ�RI�FKXUFKHV�DFFHOHUDWHV�LQ�WKH�9DO�G¶$UDQ��DQG�WKH�ZD\�WR�EXLOG�
DQG�GHFRUDWH�WKHP�HYROYHV��7KH�VR�FDOOHG�³EDVLOLFDO´�DUFKLWHFWXUDO�PRGHO� LPSRVHV�LWVHOI�ZLWK�IRUFH��EXW� ORFDO�PDVRQV�
VWUXJJOH�WR�PDVWHU�WKH�VWRQH�FRYHU�RI�WKH�QDYHV��6FXOSWXUHG�SRUWDOV�DSSHDU��ZLWK�VLQJXODU�WUHDWPHQW�DQG�LFRQRJUDSK\�WKDW�
DUH�XQLTXH�WR�WKLV�YDOOH\��DV�ZHOO�DV�EDSWLVPDO�YDWV��KRO\�ZDWHU�EDVLQV�DQG�WKH�ZKROH�RI�WKH�VWRQH�VFXOSWXUH��2Q�WKH�RWKHU�
KDQG��WKH�$UDQHVH�XVHG�WKH�EHVW�LWLQHUDQW�UHJLRQDO�ZRUNVKRSV�WR�GHFRUDWH�WKH�LQWHULRU�RI�WKHLU�FKXUFKHV�ZLWK�PXUDOV�DQG���
SUREDEO\�LPSRUWHG�UDWKHU�WKDQ�UHDOL]HG��WKH�QXPHURXV�ZRRGHQ�REMHFWV�VWLOO�SUHVHUYHG�VRPH�RI�ZKLFK�DUH�KLJK�TXDOLW\��

LQ�SDUWLFXODU�ZLWK�WKH�+LJK�&RPPLQJHV��ZH�VHH�D�UHEDODQFLQJ�WKHQ�D�VZLQJ�LQ�IDYRXU�RI�WKH�VRXWKHUQ�VLGH�RI�WKH�FKDLQ�

EH�DWWDFKHG�DW�WKH�EHJLQQLQJ�RI�WKH�IROORZLQJ�FHQWXU\�

$QQH�/DXUH�1$32/(21(
7KH�ODWHVW�UHVWRUDWLRQ�ZRUNV�RI�WKH�³0DLVRQ�GH�OD�0RQQDLH´�LQ�)LJHDF ������������������������������������������������������������������������������ ��

7KH�0DLVRQ�GH�OD�0RQQDLH��DQ�HPEOHPDWLF�EXLOGLQJ�RI�WKH�PHGLHYDO�DUFKLWHFWXUDO�KHULWDJH�RI�WKH�WRZQ�RI�)LJHDF��
ZDV�RQFH�DJDLQ�WKH�REMHFW�RI�ZRUNV�LQ�������7KHVH�ZHUH�OLPLWHG�WR�FOHDQLQJ�WKH�ZDOOV�RI�WKH�VRXWK�URRP�WUDQVIRUPHG�LQWR�D�
FRQIHUHQFH�URRP��7KLV�FOHDQ�XS�UHVXUIDFHG�D�IDOVH�VWRQH�ZDOO�SDLQWHG�RQ�D�WKLQ�FRDWLQJ�EXW�DOVR�SDUW�RI�WKH�PRUH�HODERUDWH�

PDNH�WKH�WRXU�RI�WKH�VLPLODU�GHFRUV�RI�WKH�UHJLRQ�

0LFKHOOH�)2851,e
7KH�6DLQW�6HUQLQ�DEEH\�DQG�WKH�SDULVK�RI�7DXU�LQ�WKH�SULVP�RI�WKH�ODZVXLW�RI�WKH�\HDUV����������������������������������������������� ��

7KH�ODZVXLW�EURXJKW�DJDLQVW�WKH�DEERW�RI�6DLQW�6HUQLQ�E\�WKH�SULHVW�RI�WKH�6DLQW�6HUQLQ�SDULVK�FKXUFK�RI�7DXU�
LQ�WKH�VHFRQG�KDOI�RI�WKH���WK�FHQWXU\�PDNHV�LW�SRVVLEOH�WR�PHDVXUH�WKH�YLJLODQFH�RI�WKH�JUHDW�DEEH\�LQ�WKH�GHIHQVH�RI�
LWV�SDURFKLDO�WHUULWRU\��LWV�GvPDLUH�DQG�LWV�ULJKWV��,W�DOVR�DOORZV�D�UH�UHDGLQJ�RI�WKH�&KULVWLDQ�SDVW�RI�7RXORXVH��WKDQNV�WR�
FRSLHV�RI�DQFLHQW�GRFXPHQWV�DQG�WKURXJK�WKH�DUJXPHQWV�RI�WKH�SDUWLHV��7KH�UHIRUP�RI�WKH�DEEH\�LQ�WKH�WKLUWHHQWK�FHQWXU\�

RI�WKHVH�GLVSXWHV�WKDW�LW�ZDV�LQYHQWHG��SHUKDSV�E\�WKH�ODZ\HU�RI�WKH�SULHVW�RI�7DXU�KLPVHOI��WKDW�WKH�FKXUFK�RI�7DXU�ZDV�WKH�

6RSKLH�&$66$*1(6�%52848(7
5LFK�DQG�SRZHUIXO��7KH�GRPLQDWLRQ�RI�DQ�DUWLVWLF�JURXS�ZLWKLQ�DQ�XUEDQ�VRFLHW\��
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7KH�JROGVPLWKV�DUH�WKH�JURXS�RI�DUW�FUDIWVPHQ�PRVW�SUHVHQW�LQ�7RXORXVH�DW�WKH�HQG�RI�WKH�0LGGOH�$JHV��1XPHURXV�
DQG�SRZHUIXO��WKH\�DUH�FRQFHQWUDWHG�LQ�WKH�5XH�GHV�$UJHQWLHUV�DQG�DUH�OLQNHG�E\�QHWZRUNV�RI�VROLGDULW\�DQG�VWURQJ�IDPLO\�
WLHV��7KH�SUDFWLFH�RI�WKHLU�SURIHVVLRQ�LV�LQIRUPHG�E\�WZR�VWDWXWHV�YDOLGDWHG�E\�WKH�FDSLWRXOV�LQ������DQG�������7KHLU�PDLQ�
IXQFWLRQ�LV�WKH�ZLOO�RI�WKH�JROGVPLWKV�WR�DYRLG�IUDXG�DQG�WR�SURWHFW�ORFDO�SURGXFWLRQ�IURP�IRUHLJQ�FRPSHWLWLRQ��2UGHUV�



PDGH� WR� WKH�7RXORXVH� JROGVPLWKV� E\� LQGLYLGXDOV� RU� UHOLJLRXV� FRPPXQLWLHV� DQG� IDFWRULHV� UHYHDO� WKH� RPQLSUHVHQFH�RI�
UHOLJLRXV�MHZHOOHU\��ZKLFK�LV�FRQFHQWUDWHG�LQ�WUDGLWLRQDO�IRUPV��VKULQHV��UHOLTXDU\�DUPV�DQG�KHDGV��FURVVHV�RI�SURFHVVLRQ��
ZKLOH�WKH�SURIDQH�FRPPDQG��MHZHOOHU\�RU�VLOYHU�GLVKHV�UHPDLQV�OLWWOH�DWWHVWHG�

9pURQLTXH�/$0$=28�'83/$1�HW�9LUJLQLH�&=(51,$.
'LVFRYHULQJ�D�PHGLHYDO�SDLQWHG�FDQYDV��IURP�D�SULYDWH�FROOHFWLRQ��/RW����������������������������������������������������������������������������� ���

)UHQFK�FROOHFWLRQV�UHWDLQ�IHZ�PHGLHYDO�SDLQWHG�FDQYDVHV��DQG�WKH�ZRUN�FDUULHG�RXW�E\�9pURQLTXH�/DPD]RX�
'XSODQ�� EDVHG� RQ� LQYHQWRULHV� DIWHU� GHDWK�� KLJKOLJKWHG� WKH� LPSRUWDQFH� RI� WKHVH� WH[WLOH� GHFRUDWLRQV� LQ� WKH� KRXVHV� RI�
7RXORXVH��DWWUDFWLQJ�JUHDW�LQWHUHVW�IURP�DOO�UHVHDUFKHUV�ZRUNLQJ�RQ�WKH�DUWV�RI�FRORU�LQ�WKH�PHGLHYDO�0LGL��7KH�H[LVWHQFH�
RI�DQ�XQSXEOLVKHG�SDLQWHG�FDQYDV��WKHQ�LQ�SULYDWH�KDQGV��KDYLQJ�EHHQ�EURXJKW�WR�WKHLU�NQRZOHGJH��9LUJLQLH�&]HUQLDN�DQG�
9pURQLTXH�/DPD]RX�'XSODQ�GHFLGHG�WR�SURSRVH�D�MRLQW�VWXG\�WR�VLWXDWH�LW�LQ�WKH�SURGXFWLRQ�DQG�XVHV�RI�SDLQWHG�FDQYDVHV�
DW�WKH�HQG�RI�WKH�0LGGOH�$JHV��DQDO\]LQJ�LWV�LFRQRJUDSK\�DQG�PDNLQJ�VRPH�DVVXPSWLRQV�DERXW�LWV�RULJLQ�DQG�RULJLQDO�XVH��
7KLV�EHDXWLIXO�SLHFH�RI�KHPS��ZKLFK�WRGD\�KDV�MRLQHG�WKH�PHGLHYDO�FROOHFWLRQV�RI�WKH�0HW]�0XVHXP��H[KLELWV�WKUHH�VFHQHV�

ZKLFK�PXVW�EH�FRQVLGHUHG�DV�DQ�HVVHQWLDO�VXSSRUW�RI�WKH�PHGLHYDO�SLFWRULDO�SURGXFWLRQ�

-HDQ�0LFKHO�/$6685(
$�WLOH�NLOQ�RI�WKH�PRGHUQ�SHULRG�LQ�7RXORXVH������������������������������������������������������������������������������������������������������������������������� ���

(DUWKZRUNV�SULRU�WR�WKH�FRQVWUXFWLRQ�RI�WKH�1DWLRQDO�7KHDWUH�RI�7RXORXVH�DOORZHG�WKH�VWXG\�LQ������RI�D�SDUW�
RI�WKH�DQWLTXH�ZDOO�RI�7RXORXVH�DQG�RI�WKH�WRZHU�NQRZQ�DV�5LJDXG�WRZHU��7KH\�UHYHDOHG�LQVLGH�WKH�ODWWHU�WKH�H[LVWHQFH�
RI�WKH�EXULHG�SDUW�RI�D�PRGHUQ�NLOQ��%ULFNV�DQG�ZDVWH�PDWHULDOV�ZHUH�XVHG�IRU�WKH�FRQVWUXFWLRQ�RI�LWV�UHFWDQJXODU�KHDWLQJ�
FKDPEHU� SDUWLWLRQHG� E\� IRXU� WUDQVYHUVH� SDUDOOHO�ZDOOV� SLHUFHG� E\� WZR� YDXOWV� IRU� WKH� FLUFXODWLRQ� RI� KRW� DLU�� 7KH� VROH�
SUHVHUYHG�RQO\�QHDU� WKH�ZDOOV�ZDV�EXLOW�ZLWK�EULFNV�VRPHWLPHV�ZKROH�DQG�FHUDPLF� WLOHV� WR�ZKLFK�ZDV�VXSHULPSRVHG�

LQWHULRU�RI�WKH�WRZHU�IRU�WKH�LQVWDOODWLRQ�LQ�WKH���WK���WK�FHQWXULHV�RI�D�ZRUNVKRS�VSHFLDOL]LQJ�LQ�WKH�SURGXFWLRQ�RI�SDYLQJ�
WLOHV�ZLWK�PROGHG�OLJKW�UHOLHI�DQG�JUHHQ�JOD]H�
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-HDQ�/XF�%28'$57&+28.
9LVLJRWK�DUWHIDFWV�IURP�WKH�QHFURSROLV�RI�/DV�3ODVVHV��0RQWHLOV��7DUQ�HW�*DURQQH��LQ�DQFLHQW�FROOHFWLRQV���������������������� ���

5D\PRQG�/$85,(5(
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4XLWWHULH�&$=(6
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+LURPL�+$581$�&=$3/,&.,
6RPH�REVHUYDWLRQV�RQ�WKH�UHSUHVHQWDWLRQ�RI�WKH�GHDG�&KULVW�LQ�WKH�LOOXPLQDWLRQV��
RI�7RXORXVH�LQ�WKH�IRXUWHHQWK�FHQWXU\ ����������������������������������������������������������������������������������������������������������������������������������� ���



ePLOLH�1$'$/
1HZ�IUDJPHQWV�RI�D�7RXORXVH�EUHYLDU\�NHSW�LQ�&DPEULGJH��)LW]ZLOOLDP�0XVHXP��PV���������FLUFD������� ���������������������� ���

-HDQ�0LFKHO�/$6685(
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1LFROH�$1'5,(8
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7KH�PLQXWHV�RI�WKH�PHHWLQJV�RI�WKH�6RFLHW\�JLYH�DQ�DFFRXQW�RI�LWV�YDULRXV�DFWLYLWLHV��UHSURGXFLQJ�LQ�SDUWLFXODU�
GLVFXVVLRQV�ZKLFK� IROORZ�FRPPXQLFDWLRQV��ZKHWKHU�SXEOLVKHG� LQ� WKH�0HPRLUV�RU�QRW�� ,QIRUPDWLRQ�RQ�DUFKDHRORJLFDO�
H[FDYDWLRQV��UHVWRUDWLRQV�LQ�SURJUHVV�RU�YDULRXV�GLVFRYHULHV�LQ�7RXORXVH�DQG�LQ�WKH�UHJLRQ��DV�ZHOO�DV�UHSRUWV�DQG�YDULRXV�
QRWHV��WKH�6DLQW�3LHUUH�FKXUFK�DW�2XUMRXW��$ULqJH��6WXGLHV�DQG�QHZ�GLVFRYHULHV��7KH�&KkWHDX�-HXQH�GH�%UXQLTXHO��WKH���WK�
FHQWXU\�VDORQV��7KH�SODFH�RI�WKH�FKXUFK�DQG�WKH�EHOIU\�SRUFK�RI�6DLQW�3LHUUH�GH�0RLVVDF�LQ�WKH�KLVWRU\�RI�DUFKLWHFWXUH�LQ�
$TXLWDLQH��7KH�KLVWRU\�RI�WKH�(FROH�GHV�%HDX[�$UWV�LQ�7RXORXVH�IURP�WKH���WK�WR�WKH���WK�FHQWXU\��7KH�FDVWOH�RI�)LFKHV�
DW�9HUQLROOH��$ULqJH���%RDUGV�IURP�D�PHGLHYDO�FHLOLQJ�LQ�/DJUDVVH��7KH�%DWWOH�RI�WKH�0RQW�GHV�&RXOHXYUHV��,FRQRJUDSKLF�
UHVHDUFKHV�RQ�WKH�SDLQWLQJV�RI�WKH�HQIHX�RI�WKH�6DLQW�-RKQ�RI�0DOWD�+RWHO��7KH�KHUDOGLF�GHFRUDWLRQ�RI�WKH�³/DXWUHF�WRZHU´�
DW�9LHOPXU�VXU�$JRXW��7DUQ���$�DUFK�NH\�ZLWK�WKH�VFXOSWHG�DUPV�RI�&DUGLQDO�9LWDO�GX�)RXU�LQ�7RXORXVH��7KH�GHYHORSPHQW�
RI�WKH�6DLQW�5D\PRQG�DQG�6DLQW�6HUQLQ�VTXDUHV��LOOXPLQDWLRQV�LQ�WKH�VHUYLFH�RI�DUFKLYLVWV����

7UDQVODWHG�E\�-HDQ�0LFKHO�/DVVXUH


