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&RQFUHWH�DQG�WKH 

0ULJDGD\DYDQ�3DODFH 
 

 &RQFUHWH�LV�WKH�ZRUOGǶV�OHDGLQJ�
FRQVWUXFWLRQ� PDWHULDO�� UHVXOWLQJ� LQ�
���� ELOOLRQ� WRQV� EHLQJ� SURGXFHG� DQ�
QXDOO\��� &RQFUHWH� LV� IDYRUHG� GXH� WR�
LWV�DELOLW\�WR�ODVW�WKURXJK�VRPH�RI�WKH�
PRVW� H[WUHPH� FLUFXPVWDQFHV�� &RQ�
FUHWH��DV�ZH�NQRZ�LW�WRGD\��ZDV�ȤUVW�
GHYHORSHG�LQ�WKH�����V��WKRXJK�HDU�
OLHU� IRUPXODWLRQV� KDYH� EHHQ� LQ� FRQ�
WLQXRXV� XVH� VLQFH� ���� $'�� UHVXOWLQJ�
LQ� VWUXFWXUHV� WKDW� VWLOO� VWDQG� LQ�
������ 
 8QIRUWXQDWHO\�� FRQFUHWH� GRHV�
QRW� DOZD\V� VWDQG� WKH� WHVW� RI� WLPH�
DQG� LV� VXVFHSWLEOH� WR� QDWXUDO� SUR�
FHVVHV�WKDW�OHDG�WR�LWV�GHWHULRUDWLRQ���
$GGLQJ�VWHHO�UHLQIRUFHPHQW��UHEDU��WR�
FRQFUHWH�LPSURYHV�LWV�VWUHQJWK��VSH�
FLȤFDOO\� LQ� WKH� DUHD� RI� WHQVLRQ�� EXW�
LQFUHDVHV�WKH�ULVN�RI�RYHUDOO�GHWHULR�
UDWLRQ�� 'XH� WR� WKH�PHWDOǶV� FRUURVLYH�
SURSHUWLHV��WKH�DGGLWLRQ�RI�VWHHO� LQWR�
FRQFUHWH�EHFDPH�D� OHDGLQJ�FDXVH�RI�
IDLOXUH�� +RZHYHU�� GXH� WR� WKH� VLJQLȤ�
FDQW� LQFUHDVH� LQ� VWUHQJWK�� WKLV� W\SH�
RI� FRQFUHWH� ZDV� SRSXODUL]HG� LQ� WKH�
����V� LQ� (XURSH� DQG� JOREDOO\�� 7KLV�

FRQVWUXFWLRQ� PDWHULDO� ZDV� DOVR�
ZLGHO\� XVHG� LQ� 7KDLODQG�� VSHFLȤFDOO\�
DW� WKH� 0ULJDGD\DYDQ� 3DODFH�� D�
VSUDZOLQJ�3DODFH�LQ�&KD-DP��7KDLODQG�
DV�VKRZQ�LQ�)LJXUH���� 

 

 
)LJXUH����9LHZ�RI�WKH�4XHHQǶV�4XDUWHUV�DW�

WKH�0ULJDGD\DYDQ�3DODFH� 
  
 'XH� WR� WKH�0ULJDGD\DYDQ�3DO�
DFHǶV� FRDVWDO� ORFDWLRQ�� WKH� VWUXF�
WXUHǶV� VWHHO� UHEDU� LV� FRUURGLQJ� DQG�
FDXVLQJ� GHWHULRUDWLRQ� RI� WKH� FRQ�
FUHWH�� 7KH� 3DODFH� ZDV� EXLOW� DOPRVW�
RQH�KXQGUHG�\HDUV�DJR�DQG�ZDV�QRW�
SURSHUO\�PDLQWDLQHG�RYHU� WKH� \HDUV��
FUHDWLQJ� D� QHHG� IRU� UHKDELOLWDWLRQ��
7KH� 3DODFH� )RXQGDWLRQ� DVNHG� WKH�
,43,663� WHDP� WR� SURSRVH� D� PHWKRG�
RI� FRQFUHWH� UHSDLU� WKDW� ZLOO� SUHYHQW�

IXWXUH� FRUURVLRQ�� 7KURXJK� WKH� FRQ�
FUHWH�UHSDLU��WKHVH�VWUXFWXUHV�FDQ�EH�
SUHVHUYHG� RU� UHKDELOLWDWHG� WR� ȤW� WKH�
QHHGV�RI�WKH�3DODFH��&RQFUHWH�VWUXF�
WXUHV� DURXQG� WKH� JOREH� KROG� LP�
SRUWDQW� FXOWXUDO� YDOXHV� DQG� WR� ORVH�
WKHP�ZRXOG�EH�VLPLODU�WR�ORVLQJ�SDUW�
RI�RQHǶV�KHULWDJH��6LPLODUO\��EXLOGLQJV�
KROG�LPSRUWDQFH�WR�SHRSOH�DQG�VHUYH�
DV�UHPLQGHUV�RI�WKH�ZRUOGǶV�KLVWRU\�  
 7KDLODQG�LV�KRPH�WR�PDQ\�3DO�
DFHV� WKDW� VHUYH� DV� V\PEROV� RI� 7KDL�
FXOWXUH� DQG� KLVWRU\�� WKH�0ULJDGD\D�
YDQ�3DODFH�EHLQJ�RQH�RI�WKHP��7RGD\��
WKH�0ULJDGD\DYDQ�3DODFH�LV�XVHG�DV�D�
QDWLRQDO� KHULWDJH� VLWH� IRU� FRQVHUYD�
WLRQ�DQG�HGXFDWLRQ�IRU�WRXULVWV���5H�
VWRULQJ� WKH� 0ULJDGD\DYDQ� 3DODFH� LV�
DQ� LPSRUWDQW� WDVN� EHFDXVH� WKH� 3DO�
DFH� KROGV� KLJK� KLVWRULFDO� YDOXHV� LQ��
GLȪHUHQW�ȤHOGV�VXFK�DV�DUWV�DQG�FXO�
WXUH�� DUFKLWHFWXUH�� DUFKHRORJ\�� DQG�
WKH�HQYLURQPHQW��7KH�JRDO� LV� IRU�WKH�
0ULJDGD\DYDQ� 3DODFH� WR� EH� DEOH� WR�
FRQWLQXH� WR� VHUYH� DV� IRXU� HQWLWLHV�
VLPXOWDQHRXVO\�� D� QDWLRQDO� KHULWDJH�
VLWH�� D� PXVHXP�� D� OHDUQLQJ� FHQWHU��
DQG�D�IRXQGDWLRQ��� 
 7KH� SURMHFWǶV� JRDO� ZDV� WR� DV�
VLVW� WKH�0ULJDGD\DYDQ�3DODFH� )RXQ�
GDWLRQ� ZLWK� WKH� UHKDELOLWDWLRQ� DQG�
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SUHVHUYDWLRQ� RI� GHWHULRUDWLQJ� FRQ�
FUHWH� VWUXFWXUHV� WKURXJK� DVVHVV�
PHQW�RI�WKH�FRQFUHWH�FROXPQV��ZDON�
ZD\V�� DQG� FHLOLQJ� WLOHV�� :H� DFFRP�
SOLVKHG� WKLV� WKURXJK� WKH� IROORZLQJ�
IRXU�REMHFWLYHV� 
�� $VVHVV� WKH� H[WHQW� DQG� FDXVHV� RI�

WKH�FRQFUHWH�GHWHULRUDWLRQ�DW�WKH�
0ULJDGD\DYDQ�3DODFH 

�� $QDO\]H� WKH� DSSOLFDEOH� FRQFUHWH�
UHVWRUDWLRQ� WHFKQLTXHV� EDVHG� RQ�
FROOHFWHG�GDWD�DQG�DQDO\VLV 

�� 'HYHORS� D� JXLGH� ZLWK� D� GHFLVLRQ�
WUHH� IRU� FRQFUHWH� UHVWRUDWLRQ�
WHFKQLTXHV�IRU�WKH�0ULJDGD\DYDQ�
3DODFH�)RXQGDWLRQ 

�� 'HYHORS� HGXFDWLRQDO� FRQWHQW� RQ�
FRQFUHWH�GHWHULRUDWLRQ�DQG� UHKD�
ELOLWDWLRQ 

&RQFUHWH��$�:RUOG�5HVRXUFH 
 

,Q� LWV� VLPSOHVW� IRUP�� FRQ�
FUHWH�LV�D�FRQVWUXFWLRQ�PD�
WHULDO� FRPSRVHG� RI� SDVWH�
DQG� URFNV�� 7KH� SDVWH� LV�

IRUPHG� IURP� FHPHQW�� XVXDOO\� D� NLQG�
NQRZQ�DV�3RUWODQG�FHPHQW��DQG�ZD�

WHU��� 7KH� SDVWH� LV� FRPELQHG� ZLWK�
VPDOO� URFNV�� DOVR� NQRZQ� DV� DJJUH�
JDWH�� DQG� WKURXJK� D� FKHPLFDO� UHDF�
WLRQ�� WKH� SDVWH� KDUGHQV� LQWR� D� VROLG�
IRUP��:KHQ�QHZO\�PL[HG�� LW� LV�HDVLO\�
PDQLSXODWHG� DQG� VKDSHG�� EXW� RQFH�
KDUGHQHG� LW� LV� VWURQJ� DQG� GXUDEOH���
7KH� VWUHQJWK� DQG� GXUDELOLW\� RI� FRQ�
FUHWH� DUH� DFKLHYHG� WKURXJK� WHGLRXV�
PL[LQJ�DQG�SURSRUWLRQLQJ�RI� WKH�DJ�
JUHJDWHV�DQG�SDVWH��$�SURSHU�UDWLR�RI�
FHPHQW� WR� ZDWHU� LV� HVVHQWLDO� LQ� WKH�
VWUHQJWK� RI� WKH� SDVWH�� ZKLFK� FRQ�
WULEXWHV� WR� WKH� TXDOLW\� RI� WKH� FRQ�
FUHWH�� $GGLWLRQDOO\�� WKH� ZDWHU� FRQ�
WHQW� FRQWULEXWHV� WR� WKH� SRURVLW\� RI�
FRQFUHWH�� 3RURVLW\� LQFUHDVHV� WKH�
PRYHPHQW� RI� VHDZDWHU� DQG� FDUERQ�
GLR[LGH�WKURXJK�FRQFUHWH��7RR�PXFK�
SRURVLW\� FDQ� FDXVH� WKH� FRQFUHWH� WR�
EH� ZHDNHU�� +LJK-TXDOLW\� FRQFUHWH�
KDV�D� ORZ�ZDWHU� WR�FHPHQW� UDWLR� UH�
VXOWLQJ� LQ� D� OLJKWHU� PDWHULDO� WKDW� LV�
HDVLO\� PDQLSXODWHG� WR� IRUP� VWUXF�
WXUHV�� 
 &RQFUHWH�LV�WKH�ZRUOGǶV�OHDGLQJ�
FRQVWUXFWLRQ�PDWHULDO� DQG� LV� VHHQ� LQ�
DOO� DVSHFWV� RI� GDLO\� OLIH�� &RQFUHWH� LV�
XVHG� IRU� ZDONZD\V�� URDGV�� EULGJHV��
DQG� PDQ\� PRUH� DSSOLFDWLRQV�� 7KH�
WZR�PDMRU�W\SHV�RI�FRQFUHWH�XVHG�LQ� 

FRQVWUXFWLRQ�DQG�SUHVHQW�DW�WKH�3DO�
DFH� DUH� SODLQ� DQG� UHLQIRUFHG� FRQ�
FUHWH�� 5HLQIRUFHG� FRQFUHWH� LV� HP�
EHGGHG�ZLWK�VWHHO� URGV��EDUV��DQG�RU�
PHVK� WKDW� SURYLGH� VXSSRUW� LQ� WHQ�
VLRQ��FRPSUHVVLRQ��DQG�VKHDU�VWUHVV���
$OWHUQDWLYHO\�� SODLQ� FRQFUHWH� LV�
VWURQJ�LQ�FRPSUHVVLRQ�DQG�WKHUHIRUH�
YLWDO� IRU� FRQFUHWH� VWUXFWXUHV� OLNH�
ZDONZD\V�� %RWK� FRQFUHWH� W\SHV� DUH�
LPSRUWDQW�IRU�WKH�3DODFH�DV�HDFK�RQH�
VHUYHV� D� GLȪHUHQW� SXUSRVH� LQ� VWDEL�
OL]LQJ�WKH�VWUXFWXUH��2QFH�WKH�W\SH�RI�
FRQFUHWH�LV�FKRVHQ�GHSHQGLQJ�RQ�FOL�
PDWH� DQG� VWUHQJWK� QHHGV�� WKH� FH�
PHQW��DLU��ZDWHU��DQG�DJJUHJDWHV�DUH�
FRPELQHG� WR� FUHDWH� WKH� FRQFUHWH��
7KH� FRQYHQWLRQDO� FRPSRVLWLRQ� LV�
���� FHPHQW�� ���� DLU� DQG� ZDWHU��
����VDQG��DQG�����JUDYHO�DV�VKRZQ�
LQ�)LJXUH����  
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&RQFUHWH�'HWHULRUDWLRQ�DQG�
&DXVHV 

 
&RQFUHWH�� GHVSLWH� LWV�
UHODWLYH� GXUDELOLW\��
GRHV� GHWHULRUDWH� RYHU�
WLPH�� 7KLV� FDQ� EH�
FDXVHG� E\� PDWHULDO�

OLPLWDWLRQV�� GHVLJQ� DQG� FRQVWUXFWLRQ�
ȥDZV��DQG�H[SRVXUH�WR�HQYLURQPHQ�
WDO� FRQGLWLRQV�� 7KH� GHWHULRUDWLRQ� RI�
FRQFUHWH� PD\� UHVXOW� LQ� DHVWKHWLF��
IXQFWLRQDO�� DQG�RU� VWUXFWXUDO� SURE�
OHPV�WKDW�LPSDFW�WKH�VDIHW\�DQG�VHU�
YLFH�RI�WKH�VWUXFWXUH� 
 7KH� OHDGLQJ� FDXVH� RI� GHWHULR�
UDWLRQ� LQ� FRQFUHWH� VWUXFWXUHV� LV� WKH�
FRUURVLRQ� RI� HPEHGGHG� PHWDOV� OLNH�
VWHHO�� 6WHHO� LV� QRW� VWDEOH� XQGHU� QRU�
PDO� DWPRVSKHULF� FRQGLWLRQV�� 7KH�
PDWHULDOV� LQ� FRQFUHWH� FUHDWH� D� EDVLF�
HQYLURQPHQW� DURXQG� WKH� VWHHO�� $W�
WKLV� EDVLF� S+�� DQ� R[LGH� OD\HU� IRUPV�
RQ�WKH�VWHHO�WKDW�SUHYHQWV�FRUURVLRQ�
IURP� DGYDQFLQJ� DW� D� IDVW� UDWH�� DV�
VHHQ� LQ� )LJXUH� ��� 7KH� SDVVLYH� OD\HU�
DURXQG� WKH� VWHHO� FDQ� EH� UXLQHG� GXH�
WR� FKHPLFDO� UHDFWLRQV� EHWZHHQ� WKH�
VWHHO�DQG�HQYLURQPHQWDO�HOHPHQWV�� 

 

 
)LJXUH����3URWHFWLYH�R[LGH�OD\HU�RQ� 

VWHHO�UHEDU� 

 
 2FHDQ� VHD� VSUD\� FDQ� FDXVH�
FKORULGH�DȱDFNV�ZKLFK�DUH�UHVSRQVL�
EOH� IRU� DOPRVW� ���� RI� IDLOXUHV� VHHQ�
LQ� UHLQIRUFHG� FRQFUHWH� VWUXFWXUHV��
&RQFUHWH�VWUXFWXUHV�H[SRVHG�WR�PD�
ULQH� HQYLURQPHQWV� DUH� HVSHFLDOO\� DW�
ULVN��&KORULGH�LRQV�WKDW�DUH�SUHVHQW�LQ�
VHD� VSUD\� EUHDN� GRZQ� WKH� SDVVLYH�
OD\HU� DURXQG� WKH� VWHHO�� &RUURVLRQ�
WDNHV� SODFH� ZKHQ� WKH� FKORULGH� LRQV�
FKHPLFDOO\�UHDFW�ZLWK�WKH�LURQ�ZKLFK�
PDNHV� XS� WKH� SDVVLYH� OD\HU� WR� IRUP�
LURQ� FKORULGH� DQG� WKHQ� K\GURFKORULF�
DFLG� LQ� WKH� SUHVHQFH� RI� ZDWHU�� 7KH�
ODFN� RI� D� SDVVLYH� OD\HU� DQG� KLJKHU�
OHYHOV�RI�DFLGLW\�RSHQ�WKH�VWHHO�XS�WR�
FRUURVLRQ�� 
 &DUERQDWLRQ� RFFXUV� LQ� UHLQ�
IRUFHG� FRQFUHWH� ZKHQ� FDUERQ� GLR[�
LGH�IURP�WKH�DLU�SHQHWUDWHV�WKH�FRQ�
FUHWH� DQG� UHDFWV� ZLWK� FDOFLXP� K\�
GUR[LGH� WR� IRUP� FDOFLXP� FDUERQDWH��
7KH� UHDFWLRQ� FUHDWHV� D� PRUH� DFLGLF�

HQYLURQPHQW� FUHDWLQJ� LQVWDELOLW\� LQ�
WKH� SDVVLYH� OD\HU�� 7KLV� SURFHVV� RF�
FXUV� YHU\� VORZO\�� ,Q� WKH� SUHVHQFH� RI�
KLJK� KXPLGLW\�� FDUERQDWLRQ� RFFXUV�
PRUH� TXLFNO\� GXH� WR� WKH� DGGLWLRQDO�
ZDWHU� LQ� WKH� DWPRVSKHUH�� $GGLWLRQ�
DOO\�� E\� ORZHULQJ� WKH�S+�RI� WKH� FRQ�
FUHWH� WKURXJK� FDUERQDWLRQ�� PRUH�
FKORULGH� LRQV�FDQ�HQWHU�WKH�FRQFUHWH�
UHVXOWLQJ�LQ�D�JUHDWHU�DPRXQW�RI�FRU�
URVLRQ��  
 2QFH�WKH�SDVVLYH�OD\HU�RQ�VWHHO
-UHLQIRUFHG� FRQFUHWH� LV� GDPDJHG� E\�
FKORULGH�DȱDFN�RU�FDUERQDWLRQ��VWHHO�
VWDUWV�WR�UXVW���7KURXJK�WKH�FKHPLFDO�
UHDFWLRQV� EHWZHHQ� R[\JHQ�� ZDWHU��
DQG� WKH� VWHHO� UHEDU�� UXVW� IRUPV��
:KHQ� WKH� VWHHO� FRUURGHV�� WKH� UXVW�
H[SDQGV� LQVLGH� WKH� FRQFUHWH� ZKLFK�
FDXVHV� IXUWKHU� FRQFUHWH� FUDFNLQJ� DV�
VHHQ�LQ�)LJXUH���� 

 

 )LJXUH����5XVWLQJ�RI�VWHHO-UHLQIRUFHG� 
FRQFUHWH�� 
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 (URVLRQ�RI�FRQFUHWH�VWUXFWXUHV�
FDQ� EH� FDXVHG� E\� ZLQG�� ZDWHU�� RU�
RWKHU�HQYLURQPHQWDO�HYHQWV��&KHPL�
FDO� FRUURVLRQ� RI� FRQFUHWH� FDQ� DOVR�
OHDG� WR� SK\VLFDO� HURVLRQ�� 3K\VLFDOO\�
GDPDJHG�FRQFUHWH�FUDFNV��FKLSV��DQG�
SHHOV�� $� IXOO� OLVW� RI� SK\VLFDO� GDPDJH�
RI� FRQFUHWH� LV� RXWOLQHG� LQ� 6XSSOH�
PHQWDU\�0DWHULDOV� $�� 3K\VLFDO� GDP�
DJH� LQGLFDWHV� WKDW� WKHUH� LV� XQGHUO\�
LQJ� GDPDJH� WR� WKH� FRQFUHWH� VWUXF�
WXUH� 
 :KHQ�GHVLJQLQJ� D� EXLOGLQJ�� LWV�
PDWHULDOV�� PHFKDQLFDO� V\VWHPV�� H[�
SHFWHG�RFFXSDQF\��DQG�HQYLURQPHQ�
WDO� ORDGV� DUH� DOO� FRQVLGHUHG� LQ� WKH�
VWUXFWXUDO� FDOFXODWLRQV�� ,Q� WKH� ODVW�
KXQGUHG� \HDUV�� HQJLQHHUV� KDYH�
VWDUWHG� WR� RYHUGHVLJQ� EXLOGLQJV� WR�
DOORZ�IRU� LQFUHDVHG� ORDGV��2YHUORDG�
LQJ�� RQ� WKH� RWKHU� KDQG�� FDQ� FDXVH�
FRQFUHWH�WR�IDLO�DQG�
FDQ� KDSSHQ� IRU�
PDQ\� UHDVRQV�� LQ�
FOXGLQJ�D� FKDQJH� LQ�
WKH� XVH� RI� D� VWUXF�
WXUH� ZLWKRXW� SURS�
HU� VWUXFWXUDO� PRGL�
ȤFDWLRQV�� XQLQWHQ�
WLRQDO� RYHUORDGLQJ��
DQG� RWKHU� XQLTXH�

VFHQDULRV�� )RU� H[DPSOH�� ZLQG� ORDG�
QHDU� WKH� FRDVW� LV� RȰHQ� D� VWURQJHU�
ZLQG�VSHHG�DQG�SUHVVXUH�LQ�FRPSDUL�
VRQ� WR� LQODQG� DUHDV�� 'XH� WR� WKH� LQ�
FUHDVHG� ZLQG� VSHHG� DQG� SUHVVXUH��
ZLQG�ORDGV�DUH�LPSRUWDQW�WR�DFFRXQW�
IRU� LQ� WKH� GHVLJQ�RI� D� FRDVWDO� VWUXF�
WXUH�VXFK�DV�WKH�3DODFH�� 

7KH�0ULJDGD\DYDQ�3DODFH��$��
7KDL�7LPH�&DSVXOH 

 
7KH� 0ULJDGD\DYDQ� 3DODFH�
ORFDWHG� LQ� &KD-$P�� 7KDL�
ODQG�ZDV�EXLOW�IRU�+LV�0DM�
HVW\� .LQJ� 9DMLUDYXGK�
�5DPD� 9,�� LQ� ������ 'HVLJ�
QDWHG�DV�D�QDWLRQDO�FXOWXU�
DO�KHULWDJH�VLWH�E\�WKH�)LQH�

$UWV� 'HSDUWPHQW� LQ� ������ WKH�
0ULJDGD\DYDQ� 3DODFH� VHUYHV� DV� DQ�

HGXFDWLRQDO� PXVHXP� IRU� ERWK� ORFDO�
DQG�IRUHLJQ�YLVLWRUV��ZLWK�H[KLELWLRQV�
RQ� FRQVHUYDWLRQ�� KLVWRU\�� DUW�� DQG�
FXOWXUH�� ,Q�������+HU�5R\DO�+LJKQHVV�
3ULQFHVV� %HMDUDWDQD� 5DMDVXGD�
6LULVREKD� %KDQQDYDGL� IRXQGHG� WKH�
0ULJDGD\DYDQ� 3DODFH� )RXQGDWLRQ��
7KH� 3DODFH� KROGV� DQ� LPSRUWDQW� KLV�
WRULFDO� YDOXH� WR� WKH� 7KDL� FRPPXQLW\�
DURXQG� LW� DQG� FXOWXUDOO\� FRQQHFWV�
WKHP�WR�WKH�5R\DO�)DPLO\��7KH�3DODFH�
DUFKLWHFWXUH�LV�HVSHFLDOO\�XQLTXH�DQG�
LWV� SUHVHUYDWLRQ� LV� LPSRUWDQW� WR� WKH�
5R\DO�)DPLO\��WKH�0ULJDGD\DYDQ�3DO�
DFH� )RXQGDWLRQ�� DQG� WKH� )LQH� $UWV�
'HSDUWPHQW��� 7KH� 0ULJDGD\DYDQ�
3DODFH�FDQ�EH�VHHQ�LQ�)LJXUH���� 
 7KH�3DODFH�HQFRPSDVVHV�WKUHH�
JURXSV�RI�VL[WHHQ�EXLOGLQJV�FRQQHFW�
HG� E\� EDOFRQLHV� DQG� FRUULGRUV�� DQG�
WZHQW\-WKUHH� VWDLUFDVHV� VSUHDG� RXW�

RYHU� D� WKUHH� VTXDUH�
NLORPHWHU� FRPSRXQG����
7KH� GHVLJQ� RI� WKH� 3DO�
DFH� FRPELQHV� (XURSH�
DQ�DUFKLWHFWXUDO�GHVLJQ�
DQG� DGDSWHG� LW� ZLWK�
WHFKQLTXHV� IRXQG� LQ�
7KDL� DUFKLWHFWXUH� WR�
PDNH� WKH� 3DODFH�PRUH�
VXLWDEOH� IRU� &KD-$PǶV�
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WURSLFDO�FOLPDWH���� 7KH�3DODFH� LV�EXLOW�
XVLQJ� JROGHQ� WHDN� ZRRG� ZLWK� FRQ�
FUHWH� ȥRRUV�� 7KH� VWUXFWXUH� LV� UDLVHG�
RQ� ���� FRQFUHWH� SLOODUV� ZKLFK� UDLVH�
WKH� VWUXFWXUH� RQH� VWRU\� DERYH� WKH�
JURXQG�� 7KH� UDLVHG� EXLOGLQJV� KDYH�
KLJK�FHLOLQJV�DQG�ZDOOV�PDGH�RI�SODV�
WHU� IUHWZRUN�� LQWHUODFHG� GHFRUDWLYH�
GHVLJQ�� WR� SURYLGH� JRRG� YHQWLODWLRQ�
IURP�WKH�QHDUE\�VHD�EUHH]HV� 
 $ȰHU�.LQJ�5DPDǶV�SDVVLQJ��WKH�
3DODFH� ZDV� DEDQGRQHG� XQWLO� �����
ZKHQ�.LQJ�5DPD� ,;�JUDQWHG�SHUPLV�
VLRQ� WR� WKH� 1DUHVXDQ� &DPSǶV� $LU�
6XSSRUW� 'LYLVLRQ� WR� XVH� WKH� 3DODFH�
JURXQGV��$W�WKLV�WLPH��WKH�3DODFH�KDG�
EHHQ� DEDQGRQHG� IRU� DOPRVW� WKLUW\-
ȤYH�\HDUV��7KH�WHDNZRRG�ZDV�GHFD\�
LQJ�� FRQFUHWH� FROXPQV� KDG� IDLOHG��
DQG� WKH� EXLOGLQJǶV� SDLQW� KDG� EHHQ�
ZDVKHG�DZD\�RU�ZDV�SHHOLQJ�RȪ��7KH�
)LQH�$UWV�'HSDUWPHQW�UHJLVWHUHG�WKH�
0ULJDGD\DYDQ� 3DODFH� DV� D� KHULWDJH�
VLWH� LQ������DQG�WKHQ��ZLWK�WKH�%RU�
GHU�3DWURO�3ROLFH��EHJDQ�D�UHVWRUDWLRQ�
HȪRUW�WZR�\HDUV�ODWHU��7KLV�ZRXOG�EH�
WKH� ȤUVW� UHVWRUDWLRQ� RI� WKH�
0ULJDGD\DYDQ�3DODFH��7KH�FRPPXQL�
W\�FDPH�WRJHWKHU�DQG�UHEXLOW�WKH�3DO�
DFH�DQG�UHSDLQWHG�WKH�VWUXFWXUH��  

)LJXUH����0ULJDGD\DYDQ�3DODFH�FRUULGRU�ZLWK�
RFHDQ 

 

 ,Q� ������ WKH� 3DODFH� )RXQGD�
WLRQ�GHWHUPLQHG� LW�ZDV�QHFHVVDU\�WR�
EHJLQ� WKH� FXUUHQW� UHVWRUDWLRQ�� 7KH�
3DODFH� LV� VLWXDWHG� LQ� 7KDLODQG
V�
VRXWKHUQ� UHJLRQ� DQG� LV� H[SRVHG� WR�
KLJK�KXPLGLW\�DQG�UDLQIDOO����,WV�ORFD�
WLRQ�DORQJ�WKH�EHDFK��DV�VHHQ� LQ�)LJ�
XUH� ��� UHVXOWV� LQ� ZHDWKHULQJ� WKDW�
FDXVHV� GDPDJH� WR� WKH� VWUXFWXUH�
PRUH� WKDQ� WKH� W\SLFDO� VLWH� ORFDWLRQ�
ZRXOG�� 7KH� 0ULJDGD\DYDQ� 3DODFH�
)RXQGDWLRQ� XQGHUWRRN� WKLV� FXUUHQW�
UHVWRUDWLRQ� SURMHFW�ZLWK� WKH� JRDO� RI�
SUHVHUYDWLRQ� DQG� UHKDELOLWDWLRQ� E\�
WKH����WK�DQQLYHUVDU\�RI� WKH�3DODFH�
LQ�������,GHDOO\��WKH�3DODFH�ZRXOG�EH�
UHVWRUHG� WR� LWV� RULJLQDO� VWDWH� DV� LW�

ZDV�LQ�������  
 )RU� WKLV� FXUUHQW� UHVWRUDWLRQ�
SURMHFW�� WKH� 0ULJDGD\DYDQ� 3DODFH�
)RXQGDWLRQ� EURXJKW� LQ� DUFKLWHFWV� WR�
DVVLVW� LQ�UHVWRULQJ�WKH�EXLOGLQJ�WR�EH�
KLVWRULFDOO\�DFFXUDWH��,W�ZDV�VRRQ�UH�
DOL]HG� WKDW� WKH� URRI� WLOHV� WKDW� ZHUH�
SODFHG� LQ� WKH�ȤUVW� UHVWRUDWLRQ�HȪRUW�
ZHUH�QRW�KLVWRULFDOO\�DFFXUDWH��DQG�LW�
LV� EHOLHYHG� WR� EH� FRQWULEXWLQJ� WR�
VRPH� GHWHULRUDWLRQ� DW� WKH� 3DODFH��
7KH� RULJLQDO� URRI� WLOHV�ZHLJKHG� RYHU�
WZR� NLORJUDPV� DQG� WKH� PDQXIDF�
WXUHG�URRI�WLOHV�WKDW�ZHUH�XVHG�LQ�WKH�
ȤUVW� UHVWRUDWLRQ� ZHUH� VLJQLȤFDQWO\�
KHDYLHU�WKDQ�WKH�RULJLQDO�RQHV��8VLQJ�
WKH� KHDYLHU� URRȤQJ� WLOHV� LQFUHDVHG�
WKH� ORDGV� WKDW� ZHUH� DFWLQJ� RQ� WKH�
VWUXFWXUH� DQG� FDXVHG� VWUXFWXUDO�
GDPDJH�� 7KH� LQFUHDVHG� ORDG� RQ� WKH�
FRQFUHWH� FROXPQV� VXSSRUWLQJ� WKH�
VWUXFWXUH�PD\�KDYH� FDXVHG� WKH� FRO�
XPQV� WR� FUDFN�� 7KLV� DGGLWLRQDO� ORDG�
DOVR� FRQWULEXWHG� WR� WKH� FUDFNLQJ� RI�
WKH�VLGHZDONV��HVSHFLDOO\� LQ�EHWZHHQ�
FROXPQV�� 7R� PDLQWDLQ� WKH� KLVWRULFDO�
DFFXUDF\� DQG� VWUXFWXUDO� VDIHW\� RI�
WKH�VWUXFWXUH��QHZ�WLOHV�ZHUH�PDQX�
IDFWXUHG� WR�PDWFK� WKH� RULJLQDO� WLOHVǶ�
VW\OH�DQG�ZHLJKW��  
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+LVWRULF�&RQVHUYDWLRQ��1RW�
-XVW�IRU�3DLQWLQJV 

 
+LVWRULFDO� FRQVHUYD�
WLRQ� LV� QRW� RQO\� LP�
SRUWDQW� UHJDUGLQJ�
WKH� SK\VLFDO� SUHVHU�
YDWLRQ� RI� EXLOGLQJV�

DQG�PRQXPHQWV��EXW�DOVR�DV�D�PHWK�
RG�RI� FRPPXQLW\� HQKDQFHPHQW� DQG�
VXVWDLQDELOLW\�� &RQVHUYLQJ� KLVWRULFDO�
VLWHV� EHQHȤWV� ORFDO� HFRQRPLHV�
WKURXJK� LQFUHDVHG� MREV�DQG�WRXULVP��
7KH� 'HODZDUH� 'LYLVLRQ� RI� +LVWRULFDO�
DQG� &XOWXUDO� $ȪDLUV� FRQFOXGHG� WKDW�
IRU� HYHU\� ���PLOOLRQ� VSHQW� RQ� UHKD�
ELOLWDWLRQ�� ����� MREV� DUH� FUHDWHG��
6LQFH� FRQVHUYDWLRQ� UHOLHV� PRUH� RQ�
FUDȰVPHQ�WKDQ�UDZ�PDWHULDOV��LW�FUH�
DWHV�PRUH� MREV� WKDQ� QHZ� FRQVWUXF�
WLRQ�ZRUN���� ,Q�(DVWHUQ�(XURSH�� VLWHV�
RI�KLVWRULFDO�DQG�FXOWXUDO�KHULWDJH�DUH�
LPSRUWDQW�DVVHWV�IRU�FLWLHVǶ�HFRQRPLF�
GHYHORSPHQW��+LVWRULFDO�VLWHV�DUH�QRW�
VHDVRQ� GHSHQGHQW� DQG� WKURXJK� LQ�
FUHDVLQJ� WKH� DSSHDO� RI� WKHLU� ORFD�
WLRQV�� WKH\� EHQHȤW� WKH� FLW\ǶV�
ǸVHUYLFHV�� LQIUDVWUXFWXUHV�� DQG� FXO�
WXUDO�RUJDQL]DWLRQVǹ��� 
  

 %XLOGLQJV� WKDW� DUH� QRW� SUH�
VHUYHG�DUH�RȰHQ�LQVWHDG�GHPROLVKHG�
RU�IDOO� LQWR�GLVUHSDLU��ZKLFK�FDQ�WKHQ�
EHFRPH� D� VDIHW\� KD]DUG�� HVSHFLDOO\�
LQ� WKH� FDVH� RI� FRQFUHWH� GHIHFWV����
0DQ\� LPSRUWDQW� EXLOGLQJV� DQG� VLWHV�
KDYH� EHHQ� ORVW� GXH� WR� D� ODFN� RI�
SUHVHUYDWLRQ� DQG� XQGHUVWDQGLQJ� RI�
WKHLU� LPSRUWDQFH�� 7KH� *DUULFN� 7KHD�
WHU� LQ� &KLFDJR� ZDV� GHPROLVKHG� LQ�
������ DERXW� ��� \HDUV� DȰHU� LWV� FRQ�
VWUXFWLRQ��GHVSLWH�SURWHVWV� IURP�FX�
UDWRUV�DQG�DGPLUHUV�RI�WKH�EXLOGLQJǶV�
XQLTXH� DUFKLWHFWXUH�� 7KH� KLVWRULFDO�
VLJQLȤFDQFH�RI� WKH�EXLOGLQJ�ZDV�GLV�
UHJDUGHG� LQ�IDYRU�RI�SUDFWLFDOLW\�DQG�
LPSRUWDQW� FXOWXUH� DQG� KLVWRU\� FRQ�
QHFWLRQV�ZHUH�ORVW���  
 7KHUH�DUH�IRXU�VWDQGDUG�WUHDW�
PHQW� SURFHGXUHV� IRU� KLVWRULF� EXLOG�
LQJV�DV�RXWOLQHG�E\�WKH�8�6��1DWLRQDO�
3DUN�6HUYLFH��3UHVHUYDWLRQ�DQG�UHKD�
ELOLWDWLRQ� DUH� WZR� DSSOLFDEOH� SURFH�
GXUHV� IRU� WKH�0ULJDGD\DYDQ� 3DODFH��
7KH�JRDO�RI�UHKDELOLWDWLRQ�LV�WR�PDLQ�
WDLQ� D� EXLOGLQJǶV� KLVWRULFDO� FKDUDFWHU�
ZKLOH� VWLOO� PDNLQJ� WKH� QHFHVVDU\�
FKDQJHV�RU� UHSDLUV� LQ� RUGHU� WR�PHHW�
WKH�QHHGV�RI�LWV�FXUUHQW�XVDJH��5HKD�
ELOLWDWLRQ� IRFXVHV� RQ�PDLQWDLQLQJ� DV�
PXFK� RI� WKH� RULJLQDO� FKDUDFWHU� DQG�

XVDJH� DV� SRVVLEOH�ZLWK�PLQLPDO� DQG�
HȪHFWLYH� FKDQJHV�� ,Q� UHKDELOLWDWLRQ��
WKH�JRDO�LV�WR�UHSDLU��QRW�UHSODFH��7KH�
JRDO� RI� SUHVHUYDWLRQ� LV� WR� SURYLGH� D�
EXLOGLQJ� ZLWK� RQJRLQJ� PDLQWHQDQFH�
DQG� UHSDLU� IRU� ZKDWHYHU� IRUP� WKH�
EXLOGLQJ� FXUUHQWO\� WDNHV�� 7KLV�PHWK�
RG� IRFXVHV� RQ� UHWDLQLQJ� D� EXLOGLQJǶV�
H[LVWLQJ�IRUP��PDWHULDOV��DQG�LQWHJUL�
W\��$Q\�FKDQJHV�PDGH�RYHU�WLPH�ZLOO�
EH�SUHVHUYHG�DV�SDUW�RI�WKH�EXLOGLQJǶV�
KLVWRU\� DQG� QR� QHZ� H[WHULRU� DGGL�
WLRQV�ZLOO�RFFXU��� 

�3URMHFW�$SSURDFKHV�DQG������
2XWFRPHV 
 
7KH�JRDO�RI�RXU�SURMHFW�
ZDV� WR� H[SORUH� WKH� H[�
WHQW� RI� FRQFUHWH� GHWH�
ULRUDWLRQ� DW� WKH�

0ULJDGD\DYDQ� 3DODFH� DQG� DQDO\]H�
YDULRXV� WHFKQLTXHV�RI� FRQFUHWH� UHV�
WRUDWLRQ�� 7KH� GHWHULRUDWLRQ� ZDV� GH�
WHUPLQHG� WKURXJK� LQWHUYLHZV� ZLWK�
3DODFH�VWDȪ�DV�ZHOO�DV�ȤHOGZRUN�DQG�
REVHUYDWLRQV��7KH�UHKDELOLWDWLRQ�SUR�
FHVV� DQG� UHFRPPHQGDWLRQV� QHHG� WR�
DOVR� WDNH� LQWR� DFFRXQW� WKH� FXOWXUDO�
LPSRUWDQFH�RI�WKH�3DODFH��7KH�YDULH�
W\� RI� UHFRPPHQGHG� WHFKQLTXHV� ZLOO�
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EH�DGDSWDEOH�WR�VXLW�WKH�)RXQGDWLRQǶV�JRDOV�RI�ERWK�HGX�
FDWLRQ� DQG� KLVWRULFDO� DFFXUDF\�� 7KH� IROORZLQJ� DSSURDFK�
GHVFULEHV� KRZ� ZH� JDWKHUHG� DQG� H[DPLQHG� WKH� LQIRU�

PDWLRQ�WKDW�ZDV�QHFHVVDU\�WR�FUHDWH�RXU�UHFRPPHQGD�
WLRQV�IRU�WKH�0ULJDGD\DYDQ�3DODFH��$�YLVXDO�UHSUHVHQWD�
WLRQ�RI�WKH�DSSURDFK�WDNHQ�FDQ�EH�VHHQ�LQ�)LJXUH��� 
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&RQFUHWH�&RUURVLRQ��7KH���������
$VVHVVPHQW 

 
7KH� SURMHFW� WHDP� DV�
VHVVHG� WKH� H[WHQW� RI�
FRQFUHWH� FRUURVLRQ� DQG�
LGHQWLȤHG� WKH� FDXVHV� RI�
FRQFUHWH� FRUURVLRQ� DW�

WKH� 0ULJDGD\DYDQ� 3DODFH� WKURXJK�
GLVFXVVLRQV�ZLWK�WKH�3DODFH�)RXQGD�
WLRQ�VWDȪ��$GGLWLRQDOO\��HPSLULFDO�RE�
VHUYDWLRQV� RI� WKH� 3DODFH�ZHUH� FRP�
SOHWHG� WR� LGHQWLI\� WKH� KLJKO\� GDP�
DJHG�DUHDV��7R�JDLQ�D�GHHSHU�XQGHU�
VWDQGLQJ�RI�WKH�H[WHQW�DQG�WKH�FDXV�
HV�RI�WKH�FRQFUHWH�FRUURVLRQ��QXPHU�
LFDO�GDWD�ZHUH�FROOHFWHG�DV�ZHOO� 
 :DONLQJ� LQWHUYLHZV� ZLWK� WKH�
0ULJDGD\DYDQ� 3DODFH� GLUHFWRUV� DQG�
VWDȪ� SURYLGHG� JHQHUDO� LQIRUPDWLRQ�
ZKLOH� VHPL-VWUXFWXUHG� LQWHUYLHZV�
ZLWK�WKH�GLUHFWRUV�DQG�VWDȪ�SURYLGHG�
PRUH� LQVLJKWIXO� LQIRUPDWLRQ� DERXW�
FRQFUHWH� FRUURVLRQ�� 7KH� ȤUVW� LQWHU�
YLHZ�ZDV�FRPSOHWHG�DW�WKH�3DODFH�E\�
WKH�7KDL�VWXGHQWV��7KLV�SURYLGHG�WKH�
WHDP�ZLWK�D�EHȱHU�XQGHUVWDQGLQJ�RI�
WKH� H[WHQW� DQG� ORFDWLRQ� RI� WKH� FRQ�
FUHWH� GDPDJH�� DQG� WKH� )RXQGDWLRQ�
VWDȪǶV� FXUUHQW�XQGHUVWDQGLQJ�RI� WKH�

FDXVHV�RI�WKH�GHWHULRUDWLRQ��$�IROORZ
-XS� FRQYHUVDWLRQ� WRRN� SODFH� RYHU�
=RRP�ZLWK� ERWK� 7KDL� DQG� $PHULFDQ�
VWXGHQWV�� 7KLV� ZDV� XVHG� WR� IXUWKHU�
H[SDQG� WKH� JRDOV� RI� WKH� 3DODFH�
)RXQGDWLRQ� UHJDUGLQJ� UHVWRUDWLRQ�
DQG� SUHVHUYDWLRQ� DQG� GLVFXVV� WKH�
FUHDWLRQ� RI� HGXFDWLRQDO� FRQWHQW�
WKURXJK� ZHE� SDJHV� DQG� SDPSKOHWV��
7KH� TXHVWLRQV� DVNHG� GXULQJ� HDFK�
3DODFH�YLVLW�DUH� OLVWHG� LQ�6XSSOHPHQ�
WDU\�0DWHULDOV�%�  
 

 
)LJXUH����([DPSOHV�RI�FUDFNV�LQ�FRQFUHWH��

FROXPQV�DW�WKH�3DODFH� 
 
 7R� DFFXUDWHO\� DVVHVV� WKH� FRQ�
FUHWH�FRUURVLRQ��D�EDVLF�FRQGLWLRQ�DV�
VHVVPHQW�ZDV�SHUIRUPHG�� 7KH� WHDP�

ODFNHG�WKH�H[SHUWLVH�UHTXLUHG�WR�SHU�
IRUP� D� SURIHVVLRQDO� FRQGLWLRQ� DV�
VHVVPHQW�DV�RXWOLQHG�LQ�6XSSOHPHQ�
WDU\�0DWHULDOV�$��7KHUHIRUH��WR�PDNH�
WKH� FRQGLWLRQ� DVVHVVPHQW� PRUH�
PDQDJHDEOH�� WKH� WHDP� IRFXVHG� RQ�
VDPSOH� VHFWLRQV� RI� WKH� 3DODFH� DQG�
VHOHFWHG�IURP�WZR�GLȪHUHQW�EXLOGLQJ�
JURXSV��WKH�0HQǶV�4XDUWHUV��WKH�2XW�
HU�&RXUW��DQG�WKH�:RPHQǶV�4XDUWHUV�
�WKH� ,QQHU� &RXUW��� 7KH� VDPSOHV� ZHUH�
REWDLQHG�WKURXJK�HPSLULFDO�REVHUYD�
WLRQ� DQG� UHFRUGLQJ� PHWKRGV� LQ� WKH�
IRUP� RI� SLFWXUHV� DQG� YLGHRV� ZLWK�
FRPSOHWH�DQQRWDWLRQV�RI�WKHLU�FRQGL�
WLRQV�� 7KH� SKRWRV� DQG� YLGHRV� RI� DOO�
WKH� GHWHULRUDWHG� DQG� FRUURGHG� FRQ�
FUHWH�VWUXFWXUHV�ZHUH�PDWFKHG�ZLWK�
WKHLU�SRVLWLRQ�XVLQJ�D�PDS�RI�WKH�3DO�
DFH� IRU� HDVH� RI� DVVHVVPHQW�� $Q� H[�
DPSOH� RI� GHWHULRUDWLRQ� FDQ� EH� VHHQ�
LQ� )LJXUH� ��� %\� FROOHFWLQJ� WKLV� GDWD��
WKH�H[WHQW�RI�WKH�FRQFUHWH�FRUURVLRQ�
DW�WKH�0ULJDGD\DYDQ�3DODFH�FRXOG�EH�
VHHQ�DQG�XQGHUVWRRG� 
 $Q�DVVHVVPHQW�RI�ZLQG� VSHHG�
DQG� GLUHFWLRQ� ZDV� DOVR� FRPSOHWHG�
EHFDXVH�WKH�ZLQG�DȪHFWV�WKH�GHWHUL�
RUDWLRQ�RI�FRQFUHWH�VWUXFWXUHV�DW�WKH�
0ULJDGD\DYDQ� 3DODFH�� 7KH� 3DODFH� LV�
ORFDWHG� QHDU� WKH� FRDVW� ZKHUH� WKH�
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ZLQG� VSHHG� LV� VWURQJHU� WKDQ� LQODQG�
DUHDV��'DWD� UHODWHG� WR� WKH�ZLQG�ZDV�
FROOHFWHG�WKURXJK�DQ�RQOLQH�SODWIRUP�
GXH�WR�WKH�GLȫFXOW\� LQ�PHWKRGV�DQG�
ODFN� RI� HTXLSPHQW� RQ-VLWH�� 7KH� VSH�
FLȤF� DSSOLFDWLRQ� WKDW� WKH� WHDP� XVHG�
IRU� JDWKHULQJ� LQIRUPDWLRQ� LV� FDOOHG�
Ǹ:,1'<�ǹ��� ,Q� WKLV� DSSOLFDWLRQ�� WKH�
WHDP� XVHG� D� IRFXV� GDWD� VHW� WLWOHG��
Ǹ:LQG� 6SHHG� DQG� :LQG� 'LUHFWLRQ�ǹ�
7KH� WLPHIUDPH� IRU� WKH�GDWD� IRFXVHG�
RQ� WKH� DYHUDJH� RI� ZLQG� VSHHG� DQG�
GLUHFWLRQ� IURP� ����� WR� ������ 7KH�
FULWHULD� VHOHFWHG� KDYH� DQ� HȪHFW� RQ�
WKH�W\SHV�RI�FUDFNV�DQG�WKH� ORFDWLRQ�
RI�FUDFNV�RQ�WKH�FRQFUHWH�FROXPQV� 
 7KH� JRDO� RI� WKH� TXDQWLWDWLYH�
ȤHOGZRUN� ZDV� WR� FROOHFW� PRUH� GDWD�
UHODWLQJ�WR�WKH�HȪHFW�RI�H[WHUQDO�DQG�
LQWHUQDO� IDFWRUV� RQ� WKH� FRQFUHWH�
VWUXFWXUHV�� 7KH� IDFWRUV� WKDW� RXU�

WHDP�FRQVLGHUHG�WKDW�LQȥXHQFHG�WKH�
FRQFUHWH� FROXPQV� ZHUH� RFHDQ� VHD�
VSUD\�� SUHYLRXV� DUFKLWHFWXUDO� ZRUN��
KXPLGLW\�� VWHHO� UHLQIRUFHPHQW�� DQG�
ZLQG�� 7KH� 0ULJDGD\DYDQ� 3DODFH� LV�
GLYLGHG�LQWR�PDQ\�GLȪHUHQW�VHFWLRQV��
7KH� YDULRXV� VHFWLRQV� FRQWDLQ� FRO�
XPQV�ZLWK�GLȪHUHQW�W\SHV�RI�FUDFNV�
VSDOOLQJ� DQG� GHJUHHV� RI� FRUURVLRQ��
7KH� VDPSOH� VHW� RI� FROXPQV�ZDV� GH�
WHUPLQHG�E\�GLYLGLQJ�WKH�3DODFH� LQWR�
WKUHH� DUHDV�� 6HH� 7DEOH� ��� 7KHUH� LV� D�
PLQLPDO� UHFRUG�RI� DOO� WKH� FRPSOHWHG�
UHQRYDWLRQV� SHUIRUPHG� DW� WKH� 3DO�
DFH�� VR� WKH� VHFWLRQV� RI� WKH� 3DODFH�
QHHGHG� WR� EH� VHOHFWHG� EDVHG� RQ�
NQRZQ�UHQRYDWLRQ�WLPHV��7KH�VHOHFW�
HG�DUHDV�RI�WKH�3DODFH�FRUUHVSRQG�WR�
FRORU-FRGHG� ORFDWLRQV� WKDW� FDQ� EH�
VHHQ�LQ�WKH�VLWH�PDS�LQ�)LJXUH����7KH�
FKRVHQ� DUHDV� IRU� TXDQWLWDWLYH� ȤHOG�

ZRUN� DUH� D� VXEVHW� RI� WKH�.LQJǶV� DQG�
4XHHQǶV�TXDUWHUV�WKDW�ZHUH�H[SORUHG�
IRU� WKH� FRQGLWLRQ� DVVHVVPHQW�� (DFK�
FROXPQ�LQ�WKH�VHOHFWHG�DUHD�ZDV�DQ�
DO\]HG�ZLWK� D�PHWDO� GHWHFWRU� WR� GH�
WHUPLQH� WKH� H[WHQW� RI� VWHHO� UHLQ�
IRUFHPHQW�SUHVHQW�LQ�WKH�FROXPQV��$�
OLȱOH�QRWH�KDV�WR�EH�DGGHG�KHUH�WKDW�
LV� UHODWHG� WR� WKH� VHOHFWHG� DUHD�� 7KH�
VHOHFWHG� DUHDV� DUH� MXVW� D� VXE-JURXS�
RI� EXLOGLQJV� ZLWKLQ� WKH� .LQJǶV� DQG�
4XHHQǶV� TXDUWHUV�� 7KH� PHWDO� GHWHF�
WRU�XVHG��DV�VHHQ� LQ�)LJXUH�����KDV�D�
PHWDO�GHWHFWLRQ�UDQJH�RI�WKUHH�WR�VL[�
FHQWLPHWHUV�DQG�ZDV�XVHG�WR�VFDQ�DOO�
WKH�FROXPQV�LQ�WKH�VDPSOH�VHW��$GGL�
WLRQDO� LQIRUPDWLRQ� UHODWHG� WR� WKH� LQ�
VWUXPHQW� XVHG� DQG� PRUH� GHWDLOHG�
H[SODQDWLRQV� RI� WKH� VDPSOLQJ�PHWK�
RGV� FDQ� EH� VHHQ� LQ� 6XSSOHPHQWDU\�
0DWHULDOV�&��  

V�©��ɿ 

7DEOH����3DODFH�ORFDWLRQV�IRU�PHWDO�GHWHFWRU�WHVWLQJ  

 

$UHD�� $UHD�� $UHD�� 

&��6WDLUV�DQG�ZDONZD\�WR�WKH�
QRUWKHUQ�VHDVLGH�URRP 

)��7KH�FRUULGRU�FRQQHFWLQJ�0HQǶV�
4XDUWHUV�DQG�:RPHQǶV�4XDUWHUV 

+��6WDLUV�DQG�ZDONZD\�WR�WKH�
VRXWKHUQ�VHDVLGH�URRP 

'��&RUULGRU�FRQQHFWLQJ�WKH�QRUWK�
HUQ�PDOH�EDWKLQJ�URRP 

-��&RUULGRU�FRQQHFWLQJ�WKH�VRXWK�
HUQ�VHDVLGH�URRP 

���)URQW�EDWKLQJ�URRP ����1RUWK�VHDVLGH�URRP 



�ϭϮ 
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�ϭϯ 

 $GGLWLRQDO� TXDQWLWDWLYH� ȤHOG�
ZRUN� DVSHFW� ZDV� WKH� FUHDWLRQ� RI�
FUDFN� PDSV� IRU� GLȪHUHQW� W\SHV� RI�
FRQFUHWH� VWUXFWXUHV� DW� WKH� 3DODFH��
&UDFN�PDSV�DUH�SDȱHUQV�RI�FUDFNV�LQ�
FRQFUHWH�VWUXFWXUHV�ZLWKLQ�D�VSHFLȤF�
PHDVXUHPHQW�IUDPH��7KLV�KHOSHG�WKH�
WHDP� YLVXDOL]H� WKH� VFDOH� RI� WKH�
FUDFNV� LQ� JUHDWHU� GHWDLO� WKURXJK� WKH�
WRWDO� OHQJWK� DQG� ZLGWK� PHDVXUH�
PHQWV�WDNHQ��,W�DOVR�DVVLVWHG�LQ�YLVX�
DOL]LQJ� DQG� XQGHUVWDQGLQJ� WKH�
SDȱHUQV� RI� FUDFNV� WKDW� H[LVW� LQ� WKH�
DUHD��7KH�VDPSOLQJ�PHWKRGRORJ\�IRU�
WKLV� WHFKQLTXH� FDQ� EH� VHHQ� LQ� 6XS�
SOHPHQWDU\�0DWHULDOV�'� 
 7R� DVVHVV� WKH� H[WHQW� RI� WKH�
FRQFUHWH� FRUURVLRQ� DQG� GHWHULRUD�
WLRQ�� WKH� FROOHFWHG� GDWD� ZHUH� FDUH�
IXOO\� VHSDUDWHG� LQWR� WKH� DUHDV� IURP�
ZKLFK� WKH\�ZHUH� VDPSOHG�� )RU� HDFK�
ORFDWLRQ� ZLWKLQ� WKH� 3DODFH� JURXQGV��
WKH� GDWD� ZHUH� IXUWKHU� DVVHVVHG� E\�
WKH� IROORZLQJ� FULWHULD�� FUDFN� VL]H��
QXPEHU� RI� FUDFNV�� DQG� SUHVHQFH� RI�
VWHHO�UHLQIRUFHPHQW��$GGLWLRQDO�YLVX�
DO�DVSHFWV�RI�FRQFUHWH�WKDW�ZHUH�RE�
VHUYHG� DUH� OLVWHG� LQ� �6XSSOHPHQWDU\�
0DWHULDOV�$� 
 3RWHQWLDO� FDXVHV� RI� WKH� FRQ�
FUHWH�FRUURVLRQ�LQFOXGH�HQYLURQPHQ�

WDO� IDFWRUV�� VWUXFWXUDO� GHVLJQ�� DQG�
PDWHULDO�DQG�FDVWLQJ�XVHG�LQ�SULRU�UH�
SDLUV�� 3LFWXUHV� DQG�YLGHRV� FRPELQHG�
ZLWK� WKH� TXDQWLWDWLYH� ȤHOGZRUN�
KHOSHG� SURGXFH� DFFXUDWH� K\SRWKH�
VHV�RI�WKH�FDXVHV�RI�FRQFUHWH�FRUUR�
VLRQ��$GGLWLRQDO� IDFWRUV�� VXFK�DV�HQ�
YLURQPHQWDO� IDFWRUV�� UHQRYDWLRQ�
WLPH� IUDPH�� DQG� DUHD� XVDJH�KLVWRU\��
ZHUH�DOVR� LGHQWLȤHG�EDVHG�RQ� LQWHU�
YLHZV�DQG�OLWHUDWXUH�UHYLHZ��DQG�WDN�
HQ� LQWR�FRQVLGHUDWLRQ� LQ�WKH�DQDO\VLV�
RI�VSHFLȤF�VDPSOHV�� 

 
)LJXUH�����0HWDO�GHWHFWRU�LQVWUXPHQW�XVHG�
WR�ȤQG�VWHHO�UHLQIRUFHPHQW�LQ�FROXPQV� 

&RQFUHWH�5HVWRUDWLRQ����������
7HFKQLTXH�$QDO\VLV 

 
%\�DQDO\]LQJ��UHOH�
YDQW�FDVH�VWXGLHV��
VROXWLRQV�WR�UHSDLU�
DQG�SUHVHUYH�WKH�

FRQFUHWH�DW�WKH�3DODFH�ZHUH�LGHQWL�
ȤHG��$�OLWHUDWXUH�DQDO\VLV�ZDV�SHU�
IRUPHG�XVLQJ�NH\ZRUGV�VXFK�DV�FRQ�
FUHWH��UHVWRUDWLRQ��SUHVHUYDWLRQ��FRU�
URVLRQ��UHEDU��VWHHO-UHLQIRUFHPHQW��
DQG�GHWHULRUDWLRQ��6RPH�H[DPSOHV�RI�
UHKDELOLWDWLRQ�RU�SUHVHUYDWLRQ�DUH�
VHOI-KHDOLQJ�FRQFUHWH�DQG�HOHFWUR�
FKHPLFDO�WHFKQLTXHV��6SHFLȤF�FULWHULD�
ZHUH�FRQVLGHUHG�WR�DVVHVV�WKH�YLD�
ELOLW\�RI�GLȪHUHQW�UHKDELOLWDWLRQ�DQG�
SUHVHUYDWLRQ�PHWKRGV��7KHVH�FULWHULD�
IRFXVHG�RQ�HDVH�DQG�WLPH�RI�LPSOH�
PHQWDWLRQ��HȪHFWLYHQHVV�RQ�YDULHG�
FUDFN�VL]HV��DHVWKHWLFV��DQG�KLVWRULFDO�
DFFXUDF\��7KH�UHVHDUFK�ZDV�FRP�
SOHWHG�LQ�GHWDLO�WR�OHDUQ�WKH�LPSOH�
PHQWDWLRQ�SURFHVV��DV�ZHOO�DV�SRVVL�
EOH��OLPLWDWLRQV�IRU�HDFK�PHWKRG��7KH�
ȤQDO�DSSHDUDQFH�RI�HDFK�PHWKRG�
ZDV�FRPSDUHG�WR�WKH�PDWHULDOV�DQG�
DSSHDUDQFH�RI�WKH�KLVWRULF�FRQFUHWH�
ORFDWHG�DW�WKH�3DODFH�� 
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'HYHORSPHQW�RI�WKH�'HFLVLRQ�
7UHH 
 
7KH�OLWHUDWXUH�UHYLHZ��
RQ-VLWH�REVHUYDWLRQV��
DQG� VSRQVRU� FRQVXO�
WDWLRQV� SURYLGHG� WKH�
WHDP�ZLWK�WKH�QHFHV�
VDU\�NQRZOHGJH�WR�EH�

DEOH� WR� SURSRVH� YLDEOH� VROXWLRQV� IRU�
WKH� 3DODFH� )RXQGDWLRQ�� 2XU� UHFRP�
PHQGDWLRQV� FRPH� LQ� WKH� IRUP� RI� D�
GHFLVLRQ� WUHH� ZLWK� D� VXSSOHPHQWDU\�
FULWHULD� WDEOH� DQG� GHȤQLWLRQV� SDJH��
7KH� WHDP� WRRN� LQWR� DFFRXQW� WKDW�
SDUWLFXODU�NLQGV�RI�GHWHULRUDWLRQ�ZLOO�
ZRUN�EHVW�ZLWK�GLȪHUHQW�UHVWRUDWLRQ�
WHFKQLTXHV�� 7KH� ȤHOG� REVHUYDWLRQV�
LGHQWLȤHG� WKH� ORFDWLRQ� RI� HDFK� W\SH�
RI� GHWHULRUDWLRQ� DQG�ZKLFK� UHVWRUD�
WLRQ�PHWKRG�FDQ�EH�XVHG��7KHVH�ȤHOG�
REVHUYDWLRQV� DQG� VLWH� SKRWRV� ZHUH�
FUXFLDO� IRU�WKH�GHYHORSPHQW�RI�YLVX�
DOV� 
 7R�FUHDWH�XVHIXO�UHVRXUFHV�IRU�
WKH�3DODFH�)RXQGDWLRQ��WKH�WHDP�GLV�
WULEXWHG�D�VXUYH\�DPRQJ�WKH�NH\�GH�
FLVLRQ-PDNHUV� DW� WKH� 3DODFH�� VHH�
6XSSOHPHQWDU\�0DWHULDOV�%��7KH�VXU�
YH\� FROOHFWHG� EDFNJURXQG� LQIRU�

PDWLRQ� DERXW� DJH�� JHQGHU�� SRVLWLRQ��
HGXFDWLRQ� OHYHO�� DQG� \HDUV� RI� HP�
SOR\PHQW�DW�WKH�3DODFH��,W�DOVR�DVNHG�
DERXW�WKH�VWDȪǶV�ODQJXDJH�SURȤFLHQ�
F\� IRU� ERWK� (QJOLVK� DQG� 7KDL� LQ�
VSHDNLQJ�� ZULWLQJ�� OLVWHQLQJ�� DQG�
UHDGLQJ�� 7KH� VXUYH\� DOVR� LQFOXGHG�
TXHVWLRQV� WR� XQGHUVWDQG� WKH� VWDȪǶV�
IDPLOLDULW\�ZLWK�GLȪHUHQW�PHWKRGV�RI�
FRQFUHWH� UHVWRUDWLRQ�� 7KHVH� TXHV�
WLRQV�KHOSHG�XV�WR�SURGXFH�WKH�GHOLY�
HUDEOHV� DW� DQ� DSSURSULDWH� WHFKQLFDO�
OHYHO� IRU� WKH� 3DODFH� VWDȪ� VLQFH� WKH�
FRQWHQW� RI� WKLV� SURMHFW� LV� UHODWLYHO\�
VFLHQWLȤF� 
 $ȰHU� DQDO\]LQJ� WKH� GDWD� IURP�
WKH�LQWHUYLHZV�DQG�OLWHUDWXUH�UHYLHZ��
D� FULWHULD� WDEOH� ZDV� GHYHORSHG� WR�
KHOS� WKH� WHDP� FKRRVH� WKH� EHVW�
PHWKRGV� IRU� HDFK� FRQFUHWH� VWUXF�
WXUH� DQG� UHODWHG� WR� WKH� VSRQVRUǶV�
JRDO�� )XUWKHUPRUH�� D� GHFLVLRQ� WUHH�
ZDV�GHYHORSHG�ZLWK�WKH�LQIRUPDWLRQ�
JDWKHUHG�IURP�WKH�FULWHULD�WDEOH��7KH�
WUHH�ZLOO�EH�XVHG�E\�WKH�VWDȪ�WR�IRO�
ORZ� D� VLPSOH� GHFLVLRQ-PDNLQJ� SUR�
FHVV� IRU� ZKDW� UHKDELOLWDWLRQ� WHFK�
QLTXH�LV�EHVW�IRU�WKH�SUHVHQWHG�SURE�
OHP��'LȪHUHQW�W\SHV�RI�UHKDELOLWDWLRQ�
PHWKRGV� FDQ� EH� XVHG� EDVHG� RQ� WKH�
H[WHQW�DQG�ORFDWLRQ�RI�WKH�GHWHULRUD�

WLRQ� 6RPH� IDFWRUV� WKDW� DUH� XVHG� WR�
VHOHFW�WKH�PHWKRG�LQFOXGHG�WKH�SUHV�
HQFH� RI� VWHHO� UHEDU� WKURXJKRXW� WKH�
FROXPQ��W\SH�RI�GHWHULRUDWLRQ��VL]H�RI�
WKH� FUDFNV�� DQG� W\SH� RI� FRQFUHWH�
VWUXFWXUH��7KH�GHFLVLRQ�WUHH�LQFOXGHV�
ERWK� UHVWRUDWLYH� DQG� SUHVHUYDWLYH�
PHDVXUHV�IRU�WKH�3DODFH�)RXQGDWLRQ�
WR� FKRRVH� IURP� 7KH� GHFLVLRQ� WUHH�
ZDV� FUHDWHG� LQ� (QJOLVK� DQG� WKHQ�
WUDQVODWHG� LQWR� 7KDL�� $� SDJH� ZLWK�
ERWK� SKRWRJUDSKLF� H[DPSOHV� DQG�
ZULȱHQ�H[SODQDWLRQV�RI�HDFK�EUDQFK�
DQG� ȤQDO� PHWKRG� ZDV� LQFOXGHG� LQ�
6XSSOHPHQWDU\�0DWHULDO�*� 

�'HYHORSPHQW�RI�(GXFDWLRQDO�
&RQWHQW 

 
7KH� HGXFDWLRQDO� FRQ�
WHQW�ZDV�PDGH�DFFHVVL�
EOH� WR�D� ODUJHU�DXGLHQFH�
WKURXJK�D�YDULHW\�RI�HG�
XFDWLRQDO� WRROV�� $� ZHE�

VLWH� ZDV� FUHDWHG� XVLQJ� WKH� 2ULJDPL�
6WXGLR� VRȰZDUH�� 7KLV� VRȰZDUH� ZDV�
FKRVHQ� WR�GHYHORS� WKH�ZHEVLWH�SUR�
WRW\SH�EHFDXVH�LW�DOORZHG�XV�WR�EXLOG�
DQG� WHVW�XVHU� LQWHUIDFH� LQWHUDFWLRQV��
7KH� ZHEVLWH� ZDV� PDGH� DYDLODEOH� WR�
YLVLWRUV� DW� WKH� 3DODFH� WKURXJK� 45�
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FRGHV� WKDW� OLQN� WR� WKH� ZHEVLWH�� 7KH�
45�&RGHV�ZHUH�FUHDWHG�LQ�&DQYD�DQG�
GHYHORSHG�RQ�LQIRUPDWLRQ�FDUGV�WKDW�
ZHUH� WUDQVODWHG� LQWR� ERWK� 7KDL� DQG�
(QJOLVK�� $GGLWLRQDOO\�� SDSHU� SDP�
SKOHWV� ZHUH� FUHDWHG� LQ� &DQYD� ZLWK�
WKH� FRQWHQW� EHLQJ� LQ� ERWK� (QJOLVK�
DQG�7KDL�  
 7KH� DXGLHQFH� IRU� WKH� HGXFD�
WLRQDO�FRQWHQW�DW�WKH�3DODFH�ZDV�GH�
WHUPLQHG� WKURXJK� LQWHUYLHZV� ZLWK�
WKH� )RXQGDWLRQ� VWDȪ� WR� LGHQWLI\� WKH�
GHPRJUDSKLF�RI�3DODFH�YLVLWRUV��)XU�
WKHUPRUH�� WKH�)RXQGDWLRQ�VWDȪ�SUR�
YLGHG� LQIRUPDWLRQ� DERXW� WKH� DJH�
UDQJH� RI� SHRSOH� DFFHVVLQJ� WKHLU� H[�
LVWLQJ�ZHEVLWH�� 7KH�DJH� UDQJH�VSHFL�
ȤHG�KHOSHG�WR�GHWHUPLQH�WKH�FRQWHQW�
RI�WKH�HGXFDWLRQDO�WRROV�  

&RQFUHWH�6WUXFWXUHV�$UH�'HWH�
ULRUDWLQJ�LQ�9DULRXV�:D\V 

 
7KH�0ULJDGD\DYDQ�3DODFH�KDV�
H[SHULHQFHG�WKH�HȪHFWV�RI�H[�
WHUQDO� DQG� LQWHUQDO� GHWHULRUD�

WLRQ� RQ� FRQFUHWH� VWUXFWXUHV� RYHU�
WLPH�� 7KUHH� PDLQ� FRQFUHWH� VWUXF�
WXUHV� DUH� GHWHULRUDWLQJ�� LQFOXGLQJ�
FRQFUHWH� ZDONZD\V�� FRQFUHWH� FRO�
XPQV��DQG�FRQFUHWH�FHLOLQJ�SDQHOV�� 

 7KHUH� DUH� D� WRWDO� RI� ���� FRQ�
FUHWH�FROXPQV�DW�WKH�3DODFH��LQ�ZKLFK�
DSSUR[LPDWHO\� ���� RI� WKHVH� FRO�
XPQV� KDG� VPDOO� FUDFNV�� $SSUR[L�
PDWHO\� WHQ� FROXPQV� ZHUH� VHYHUHO\�
FRUURGHG�ZLWK�PDMRU�FUDFNV�LQ�WKHP��
)URP� WKH� REVHUYDWLRQV� DQG� WKH� FRO�
OHFWHG�LQIRUPDWLRQ��WKH�SRVVLEOH�IDF�
WRUV� WKDW� FRXOG� DȪHFW� WKH� UDWH� RI�
FRUURVLRQ� DQG� WKH� PRVW� SUREDEOH�

FDXVH� RI� FRUURVLRQ� RI� FRQFUHWH� FRO�
XPQV� ZHUH� GLVFXVVHG�� 7KH� SRVVLEOH�
IDFWRUV�LQFOXGH�RFHDQ�VHD�VSUD\��KX�
PLGLW\�� ZLQG�� DUFKLWHFWXUDO� GHWHULR�
UDWLRQ��DQG�DUFKLWHFWXUDO�HUURUV� 
 7KH� FKDUDFWHUL]DWLRQ� RI� WKH�
FRQFUHWH�FROXPQV�DQG�WKHLU�GHWHULR�
UDWLRQV� FDQ�EH�GRQH� LQ� D� IHZ�GLȪHU�
HQW� ZD\V�� )LUVWO\�� WKHUH� DUH� WZR�
W\SHV� RI� FRQFUHWH� FROXPQV� DW� WKH�

)LJXUH�����3KRWR�RI�WKH�3DODFHǶV�&ROXPQ�6XSSRUWHG�:DONZD\V�DQG�/LYLQJ�4XDUWHUV��� 
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3DODFH��7KH�ȤUVW�W\SH�LV�FROXPQV�WKDW�
KDYH�VWHHO�UHLQIRUFHPHQW�RQO\�DW�WKH�
WRS�DQG�EDVH�RI�WKH�FROXPQ��7KH�VHF�
RQG� W\SH�RI� FROXPQ� LV� FROXPQV� WKDW�
KDYH� VWHHO� UHLQIRUFHPHQW� WKURXJK�
RXW� WKH� ERG\� RI� WKH� FROXPQ�� 7KH�
RULJLQDO� W\SH� RI� FRQFUHWH� FROXPQV�
GHVLJQHG�IRU�WKH�3DODFH�E\�WKH�RULJL�
QDO� DUFKLWHFW� LV� WKH� ȤUVW� W\SH�� +RZ�
HYHU�� ODWHU� UHQRYDWLRQ� HȪRUWV� SUH�
IHUUHG� WKH� VHFRQG� W\SH�� $Q� LOOXVWUD�
WLRQ�GLȪHUHQWLDWLQJ�WKH�ȤUVW�W\SH�DQG�
VHFRQG� W\SH� RI� FRQFUHWH� FROXPQV�
FDQ�EH�VHHQ�LQ�)LJXUH����� 

 
)LJXUH�����,OOXVWUDWLRQ�GLȪHUHQWLDWLQJ�WKH�

ȤUVW�DQG�VHFRQG�W\SH�RI�FRQFUHWH�FROXPQV�  

)LJXUH�����&UDFNV�WKDW�IRUP�RQ�WKH�VSHFLDO�
GHVLJQ�RQ�WRS�RI�D�FROXPQ� 

  
 )URP� REVHUYDWLRQV�� WKH� GLDP�
HWHU� RI� WKH� VWHHO� UHLQIRUFHPHQW� LQ�
WKH� FRQFUHWH� FROXPQV� LV� DSSUR[L�
PDWHO\� �� WR� ���PLOOLPHWHUV�� 7KH� VL]H�
RI� WKH� VWHHO� UHLQIRUFHPHQW� WKDW� LV�
XVHG� LQ� WKH� FRQFUHWH� FROXPQV� LV�
LGHQWLFDO�WKURXJKRXW�WKH�3DODFH��)XU�
WKHUPRUH�� WKH� VWHHO� UHLQIRUFHPHQW�
HPEHGGHG�DW� WKH� WRS�RI� WKH�RULJLQDO�
FRQFUHWH� FROXPQ� ZDV� QRW� IRU� H[WUD�
VXSSRUW� IRU� WKH�ZKROH�FRQFUHWH�FRO�
XPQ��EXW�LW�ZDV�WKHUH�WR�VXSSRUW�WKH�
VSHFLDO� GHVLJQ� WKDW� WKH� WRS� RI� WKH�
FRQFUHWH� FROXPQ�KDG��$Q\� FUDFNV�RU�
FRUURVLRQ� WKDW� H[LVW� RQ� WKLV� VSHFLDO�
GHVLJQ�ZRXOG�QRW�DȪHFW�WKH�VWDELOLW\�
RI�WKH�UHVW�RI�WKH�FROXPQ��&UDFNV�RQ�
WKH�VSHFLDO�GHVLJQ�RQ�WRS�RI�WKH�FRO�
XPQ�FDQ�EH�VHHQ�LQ�)LJXUH����� 

 )RU�WKH�FKDUDFWHUL]DWLRQ�RI�
FUDFNV�LQ�FRQFUHWH�FROXPQV��WZR�SUL�
PDU\�SDȱHUQV�RI�FUDFNV�ZHUH�RE�
VHUYHG�LQ�WKH�VDPSOLQJ�DUHDV��YHUWLFDO�
FUDFNV�DQG�KRUL]RQWDO�FUDFNV��&UDFNV�
FRXOG�DOVR�IRUP�RQ�WKUHH�GLȪHUHQW�
ORFDWLRQV�RI�WKH�FRQFUHWH�FROXPQ��
7KHVH�WKUHH�ORFDWLRQV�LQFOXGH�WKH�
EDVH��ERG\��DQG�WRS�RI�WKH�FRQFUHWH�
FROXPQ��$Q�LOOXVWUDWLRQ�WKDW�VKRZV�
WKH�ORFDWLRQV�RI�FUDFNV�PRUH�FOHDUO\�
FDQ�EH�VHHQ�LQ�)LJXUH����� 
 7KH�LOOXVWUDWLRQ�LQ�)LJXUH����LV�
WKH�UHVXOW�RI�WKH�VDPSOLQJ�PHWKRGRO�
RJ\�IURP�WKH�ȤUVW�REMHFWLYH�ZKLFK�LV�
DQDO\]LQJ�WKH�HȪHFW�RI�H[WHUQDO�IDF�
WRUV�RQ�FRQFUHWH�FROXPQV�WKURXJK�
WKH�XVH�RI�WKH�PHWDO�GHWHFWRU�DQG�
TXDOLWDWLYH�DQDO\VLV��7KH�IRFXVHG�
VDPSOLQJ�DUHD�FDQ�EH�VHHQ�LQ�WKH�UHG�
ER[HV��7KH�LOOXVWUDWLRQV�FRQWDLQ�
PDQ\�GLȪHUHQW�V\PEROV�WKDW�UHIHU�WR�
GLȪHUHQW�W\SHV�RI�REVHUYDWLRQV��7KH�
OHJHQGV�RI�WKH�V\PERO�FDQ�EH�VHHQ�LQ�
WKH�ZKLWH�ER[�RQ�WKH�ERȱRP�SDUW�RI�
WKH�LOOXVWUDWLRQV�� 
 7KHUH�DUH�D�WRWDO�RI�VL[�OHJ�
HQGV��%URZQ�VTXDUH�ER[HV�UHSUHVHQW�
FRQFUHWH�FROXPQV�WKDW�DUH�UHLQ�
IRUFHG�FRQFUHWH�FROXPQV�RU�FROXPQV�
WKDW�FRQWDLQ�VWHHO�UHLQIRUFHPHQW�
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&LUFOHV� UHSUHVHQW�SODLQ� FRQFUHWH� FROXPQV�RU� FRO�
XPQV� WKDW�RQO\�KDYH� VWHHO� UHLQIRUFHPHQW�DW� WKH�
WRS�DQG�EDVH�RI� WKH�FROXPQV��7RS�KDOI-ȤOOHG� UHG�
ER[HV� RU� FLUFOHV� UHSUHVHQWV� FRQFUHWH� FROXPQV�
WKDW�RQO\�KDYH�FUDFNV�DW�WKH�WRS�SDUW�RI�WKH�FRO�
XPQV��%RȱRP�KDOI-ȤOOHG�UHG�ER[HV�RU�FLUFOHV�UHS�
UHVHQWV�FRQFUHWH�FROXPQV� WKDW�RQO\�KDYH�FUDFNV�
RQ� WKH� EDVH� SDUW� RI� WKH� FROXPQV�� )XOO-ȤOOHG� UHG�
ER[HV� RU� FLUFOHV� UHSUHVHQWV� FRQFUHWH� FROXPQV�
WKDW�KDYH�FUDFNV�WKURXJKRXW�WKH�ERG\�RI�WKH�FRO�
XPQ�� DQG� ([FODPDWLRQ� SRLQWV� QH[W� WR� UHG� ER[HV�
RU�FLUFOHV�UHSUHVHQWV�FRQFUHWH�FROXPQV�WKDW�FRQ�
WDLQ�VSDOOLQJ�� 
 )URP�WKH�REVHUYDWLRQV��WKH�UHVXOWV�GLȪHUHG�
VLJQLȤFDQWO\�E\�VDPSOLQJ�DUHD��)RU�DUHD�RQH��OHȰ-
ER[��� WKH� 2XWHU� &RXUW� %DWKLQJ� 3DYLOLRQ�� D� FORVHU�

ORRN� LQWR� WKLV�DUHD�ZLWK�SKRWRV�RI� WKH�FUDFNV�
LQ�WKH�DUHD�FDQ�EH�VHHQ�LQ�)LJXUH�����,Q�WKLV�DU�
HD��D�WRWDO�RI�VL[W\-VL[�FRQFUHWH�FROXPQV�ZHUH�
UHFRUGHG�� )LȰ\-QLQH� FRQFUHWH� FROXPQV� RU�
������ RI� WKH� FROXPQV� LQ� WKLV� DUHD� KDG� VWHHO�
UHLQIRUFHPHQW�WKURXJKRXW�WKH�ERG\��DQG�RQO\�
VHYHQ� FRQFUHWH� FROXPQV�KDG�VWHHO� UHLQIRUFH�
PHQW�DW�WKH�WRS�DQG�EDVH�RI�WKH�FROXPQ��7KLV�
DUHD� ZDV� UHQRYDWHG� DERXW� WKUHH� \HDUV� DJR�
ZKLFK�PDNHV� LW� WKH�PRVW� UHFHQWO\� UHQRYDWHG�
DUHD�� 2QO\� WKUHH� FUDFNV� LQ� FRQFUHWH� FROXPQV�
ZHUH�REVHUYHG�LQ�WKLV�DUHD�DQG�WKH�SDȱHUQ�RI�
FUDFNV� ZDV� DOO� YHUWLFDO�� 7ZR� RI� WKHP� ZHUH�
IRXQG�DW�WKH�WRS�RI�WKH�FROXPQ�DQG�RQH�FRO�
XPQ�KDG�FUDFNV�LQ�DOO�WKUHH�ORFDWLRQV�  

)LJXUH������OHȰ��3DȱHUQ�RI�FUDFNV�RQ�FRQFUHWH�FROXPQV���ULJKW��ORFDWLRQ�RI�FUDFNV�RQ�

)LJXUH�����$UHD�RQH��RXWHU�FRXUW�EDWKLQJ�SDYLOLRQ� 

V�©��ɷɻ 



�ϭϴ 

 

)LJXUH�����,OOXVWUDWLRQV�RI�WKH�FROOHFWHG�GDWD�IURP�WKH�PHWKRGRORJ\� 

V�©��ɷɼ 



�ϭϵ 

 )RU�DUHD�WZR��PLGGOH-ER[���WKH�OLQNLQJ�FRUULGRU�EH�
WZHHQ� WKH� WZR�FRXUWV�� D� FORVHU� ORRN� LQWR� WKLV�DUHD�ZLWK�
H[DPSOHV�RI�WKH�FUDFNV�LQ�WKH�DUHD�FDQ�EH�VHHQ�LQ�)LJXUH�
����$� WRWDO�RI� WZHQW\-IRXU�FRQFUHWH�FROXPQV�ZHUH� UHF�
RUGHG�LQ�WKLV�DUHD��,Q�WKH�UHFRUGHG�GDWD��WZHOYH�FRQFUHWH�
FROXPQV�RI�����RI�WKH�FRQFUHWH�FROXPQV�KDG�VWHHO�UHLQ�
IRUFHPHQW� WKURXJKRXW� WKH� ERG\� DQG� WZHOYH� FRQFUHWH�
FROXPQV�KDG�VWHHO�UHLQIRUFHPHQW�DW�WKH�WRS�DQG�EDVH�RI�
WKH� FROXPQ�� 7KLV� DUHD� ZDV� ODVW� UHQRYDWHG� DERXW� WKLUW\�
\HDUV�DJR��7KHUH�ZHUH�VL[�FROXPQV�LQ�WKLV�DUHD�WKDW�KDG�
FUDFNV� LQ� DOO� WKUHH� ORFDWLRQV� DQG� LW� DOO� KDSSHQHG� WR� WKH�
FROXPQV� WKDW� KDG� VWHHO� UHLQIRUFHPHQW� WKURXJKRXW� WKH�
ERG\�RI�WKH�FROXPQ� 
 

 
)LJXUH�����$UHD�WZR��OLQNLQJ�FRUULGRU�EHWZHHQ�WKH�WZR�SDYLOLRQV 

 
 
 
 
 

 
 

 
)LJXUH�����$UHD�WKUHH��LQQHU�FRXUW�EDWKLQJ�SDYLOLRQ 

 
 )RU�DUHD�WKUHH��ULJKW-ER[���WKH�,QQHU�&RXUW�%DWKLQJ�
3DYLOLRQ��D�FORVHU�ORRN�LQWR�WKLV�DUHD�ZLWK�H[DPSOHV�RI�WKH�
FUDFNV�LQ�WKH�DUHD�FDQ�EH�VHHQ�LQ�)LJXUH�����,Q�WKLV�DUHD��D�
WRWDO� RI� ȤȰ\-HLJKW� FRQFUHWH� FROXPQV� ZHUH� UHFRUGHG��
)RUW\�FRQFUHWH�FROXPQV�RU�����RI�WKH�FRQFUHWH�FROXPQV�
LQ� WKLV� DUHD� KDG� VWHHO� UHLQIRUFHPHQW� WKURXJKRXW� WKH�
ERG\�� DQG� HLJKWHHQ� FRQFUHWH� FROXPQV� KDG� VWHHO� UHLQ�
IRUFHPHQW�DW�WKH�WRS�DQG�EDVH�RI�WKH�FROXPQ��7KLV�DUHD�
ZDV�UHQRYDWHG�DERXW�WKLUW\�\HDUV�DJR�DV�ZHOO��(LJKW�FRO�
XPQV�KDG�VWHHO�UHLQIRUFHPHQW�WKURXJKRXW�WKH�ERG\�WKDW�
KDG�FUDFNV�LQ�WKHP��DQG�IRXU�FROXPQV�WKDW�KDG�VWHHO�UH�
LQIRUFHPHQW� DW� WKH� WRS� DQG� EDVH� WKDW� KDG� FUDFNV� LQ�
WKHP��%RWK�YHUWLFDO� DQG�KRUL]RQWDO� FUDFN�SDȱHUQV�ZHUH�
REVHUYHG� LQ� WKLV� DUHD��0RVW� RI� WKH� KRUL]RQWDO� FUDFNV� LQ�
WKH�VDPSOLQJ�DUHD�FDQ�EH�IRXQG�LQ�WKLV�DUHD� 

V�©��ɷɽ 



�ϮϬ 

)DFWRUV�&DXVLQJ�&UDFNLQJ�LQ�
&ROXPQV 

 
)RU� WKH� IDFWRUV� WKDW�
FRXOG� FDXVH� FRQFUHWH�
GHWHULRUDWLRQ�� RFHDQ�
VHD� VSUD\�KDV� WKH� SRV�
VLELOLW\� RI� DȪHFWLQJ� WKH�

GHJUHH�RI�FRUURVLRQ� LQ�FRQFUHWH�FRO�
XPQV��2FHDQ�VHD�VSUD\�DORQH�VKRXOG�
QRW�EH�WKH�FDXVH�RI�WKH�FRUURVLRQ� LQ�
FRQFUHWH�FROXPQV��EXW�LW�FRXOG�DFW�DV�
D�FDWDO\VW� WKDW� LQFUHDVHV� WKH� UDWH�RI�
FRUURVLRQ�� 0DQ\� FRQFUHWH� FROXPQV�
DW�WKH�3DODFH�FRQWDLQ�ERWK�PLQRU�DQG�
PDMRU� FUDFNV� WKDW� OHDYH� DQ� RSHQLQJ�
IRU� WKH� LQQHU� VWHHO� UHLQIRUFHPHQW� WR�
EH� H[SRVHG� WR� WKH� RXWHU� HQYLURQ�
PHQW��7KHUHIRUH��WKH�FKORULGH�LRQV�LQ�
WKH� VHD� VSUD\� FRXOG� FRPH� LQWR� FRQ�
WDFW� ZLWK� WKH� LQQHU� VWHHO� UHLQIRUFH�
PHQW�� 7KH� FKHPLFDO� UHDFWLRQ� JHQHU�
DWLQJ� DFLG� WKDW� GHVWUR\V� WKH� SDV�
VLYDWLRQ� OD\HU� RI� WKH� UHLQIRUFHPHQW�
FRXOG� WKHQ� RFFXU�� $� PRUH� GHWDLOHG�
H[SODQDWLRQ�FDQ�EH�VHHQ�LQ�WKH�EDFN�
JURXQG� FKDSWHU� LQ� WKH� FRQFUHWH� GH�
WHULRUDWLRQ�VHFWLRQ�  
 7KH�HȪHFW�RI�KXPLGLW\�ZDV�DQ�
DO\]HG� WKURXJK� WKH� XVDJH� RI� PHWDO�

GHWHFWRUV�� 7KH� WHDP� IRXQG� RXW� WKDW�
WKHUH� ZHUH� WZR� W\SHV� RI� FRQFUHWH�
FROXPQV�DW�WKH�3DODFH��FROXPQV�ZLWK�
VWHHO� UHLQIRUFHPHQW� WKURXJKRXW� WKH�
ZKROH� FROXPQ� DQG� FROXPQV� ZLWK�
VWHHO� UHLQIRUFHPHQW� RQO\� DW� WKH� WRS�
DQG� DW� WKH� EDVH� RI� WKH� FROXPQ�� 7KH�
UHDVRQ�WKDW�WKHUH�ZHUH�WZR�GLȪHUHQW�
W\SHV� RI� FRQFUHWH� ZDV� GXH� WR� SDVW�
UHQRYDWLRQV��5HQRYDWLRQV�LQ�WKH�SDVW�
ZHUH� GRQH� ZLWKRXW� D� WUXH� XQGHU�
VWDQGLQJ� RI� WKH� LQWHQWLRQV� RI� WKH�
RULJLQDO�DUFKLWHFW��7KH�RULJLQDO�DUFKL�
WHFW�XVHG�FRQFUHWH�FROXPQV�ZLWK�QR�
VWHHO� UHLQIRUFHPHQW� WKURXJKRXW� WKH�
ERG\�� ZKLOH� WKH� FRQFUHWH� FROXPQV�
ZLWK� VWHHO� UHLQIRUFHPHQW� WKURXJK�
RXW� WKH� FROXPQ� ZHUH� XVHG� LQ� ODWHU�
UHVWRUDWLRQ� ZLWK� WKH� LGHD� WKDW� LW� LV�
VWURQJHU�DQG�FDQ�VXSSRUW�PRUH�ORDG��
 %DVHG�RQ�WKH�LQIRUPDWLRQ�WKDW�
WKH� WHDP� FROOHFWHG�� WKH� WHDP� RE�
VHUYHG� WKDW� WKH� FRQFUHWH� FROXPQV�
WKDW� KDYH� VWHHO� UHLQIRUFHPHQW�
WKURXJKRXW�WKH�FROXPQ�VHHP�WR�IDFH�
D� PRUH� VHYHUH� GHJUHH� RI� FRUURVLRQ��
7KLV�HȪHFW�FDQ�EH�VHHQ� LQ�)LJXUH�����
���� DQG����� ,Q�)LJXUH�����ZKLFK� LV�RI�
DUHD� RQH�� RQO\� FRQFUHWH� FROXPQV�
WKDW� KDYH� VWHHO� UHLQIRUFHPHQW�
WKURXJKRXW� WKH� ERG\� KDG� FUDFNV� LQ�

WKHP�� ,Q�)LJXUH� ���� ZKLFK� LV� RI� DUHD�
WZR��DOO�RI�WKH�FRQFUHWH�FROXPQV�WKDW�
H[SHULHQFH� FUDFNV� LQ� WKHP� DUH� DOVR�
FROXPQV� WKDW� KDYH� VWHHO� UHLQIRUFH�
PHQW�WKURXJKRXW�WKH�ERG\�DV�ZHOO��,Q�
)LJXUH�����ZKLFK�LV�RI�DUHD�WKUHH��WKH�
QXPEHU�RI�FROXPQV�WKDW�KDYH�FUDFNV�
ZDV� WZLFH� DV�PXFK� IRU� WKH� FROXPQV�
WKDW� KDYH� VWHHO� UHLQIRUFHPHQW�
WKURXJKRXW� WKH�ERG\��7KLV�HYLGHQFH��
WKHUHIRUH�� VXSSRUWV� WKH� K\SRWKHVLV�
WKDW� KXPLGLW\� DQG� RFHDQ� VHD� VSUD\�
KDYH� LQFUHDVHG� WKH� DȪHFWV� RI� VWHHO�
UHEDU�FRUURVLRQ�� 
 7R� EH� PRUH� VSHFLȤF�� KXPLGLW\�
LV�QRW�WKH�FDXVH�RI�FUDFNV�LQ�FRQFUHWH�
FROXPQV��+RZHYHU��WKH�KXPLGLW\�ZDV�
RQH� RI� WKH� PDLQ� IDFWRUV� WKDW� LQ�
FUHDVHG�WKH�UDWH�RI�FRUURVLRQ�IRU�WKH�
VWHHO� UHLQIRUFHPHQW�� 2QFH� PLQRU�
FUDFNV� IRUPHG� LQ� FRQFUHWH� FROXPQV�
GXH� WR�RWKHU� IDFWRUV�� KXPLGLW\� IURP�
WKH� VHD� DQG� WKH� VXUURXQGLQJ� DUHD�
FRXOG� VHHS� WKURXJK� WKRVH� VPDOO�
FUDFNV�� 7KXV�� WKHUH� FRXOG� EH� UXVW� LQ�
WKRVH� UHLQIRUFHG� VWHHO� EDUV� ZKLFK�
FRXOG�EXLOG�XS�DQG�FDXVH�D�PRUH�H[�
WHQVLYH� FUDFNLQJ�� (YHQWXDOO\�� WKH�
FRQFUHWH�ZDV�SXVKHG�DZD\�IURP�WKH�
VWHHO�EDUV��UHVXOWLQJ�LQ�VSDOOLQJ�RI�WKH�
FRQFUHWH�FROXPQV� 

V�©��ɷɾ 



�Ϯϭ 

 6LQFH�WKH�3DODFH�LV�VLWXDWHG�RQ�
WKH� VHDVLGH�� DQ� DVVXPSWLRQ� ZDV�
PDGH� WKDW� ZLQG� VSHHG� ZRXOG� UHOD�
WLYHO\� EH� VWURQJHU� WKDQ� QRUPDO�� ,W�
FRXOG� EH� D� FDXVH� RI� FRUURVLRQ� E\�
PDNLQJ� WKH� FRQFUHWH� FROXPQ�XQVWD�
EOH� EHFDXVH� WKH� VWURQJ� ZLQG� ZRXOG�
DGG� SDUDOOHO� GLUHFWLRQDO� IRUFH� WR�
ZDUGV� WKH� FRQFUHWH� VWUXFWXUHV�� FUH�
DWLQJ� VKHDU� VWUHVV� LQ� WKH� FROXPQV��
+RZHYHU�� DȰHU� RXU�ȤUVW� DQG� VHFRQG�
REVHUYDWLRQV��WKLV�IDFWRU�VHHPHG�QRW�
WR�EH�DSSOLFDEOH�DQG�UHOHYDQW��7KLV�LV�
EHFDXVH�LW�ZDV�WRR�FRPSOH[�WR�VHW�XS�
D�PHWKRGRORJ\� WR� VHH� WKLV� IDFWRU� LQ�
HȪHFW�� $GGLWLRQDOO\�� WKHUH� LV� DOVR� QR�
VROLG�HYLGHQFH�WR�SURYH�WKDW�WKLV�IDF�
WRU�LV�RQH�RI�WKH�GLUHFW�FDXVHV�RI�FRU�
URVLRQ� 
 %DVHG� RQ� FROOHFWHG� LQIRU�
PDWLRQ�� WKH� HȪHFW� RI� ZLQG� FRXOG�
GHȤQLWHO\� EH� RQH� RI� WKH� FDXVHV� RI�
GHWHULRUDWLRQ� LQ� FRQFUHWH� FROXPQV��
7KH� WHDP� IRXQG� RXW� WKDW� WKH� GLUHF�
WLRQ�DQG�VSHHG�RI�WKH�ZLQG�FRUUHODWH�
ZLWK�D�VSHFLȤF�W\SH�RI�FUDFN�SDȱHUQ�
WKDW� LV� IRXQG� LQ� FRQFUHWH� FROXPQV��
7KH� VSHFLȤF� W\SH� RI� FUDFN� SDȱHUQ�
WKDW�LW�FRUUHODWHV�ZLWK�LV�WKH�KRUL]RQ�
WDO�FUDFNV�WKDW�DUH�IRXQG�RQ�WKH�FRO�
XPQV� RI� EXLOGLQJV� WKDW� KDYH� QRW�

EHHQ�UHFHQWO\�UHQRYDWHG��7KHVH�KRUL�
]RQWDO�FUDFNV�ZHUH�XVXDOO\�IRXQG�RQ�
WKH� RSSRVLWH� VLGH� RI� WKH� FROXPQV�
WKDW� IDFH� WR� WKH� VKRUH�� 7KH� ORFDWLRQ�
RI�WKH�3DODFH�LV�VLWXDWHG�ULJKW�QH[W�WR�
WKH�VKRUH�� 
 $FFRUGLQJ� WR� WKH� Ǹ:LQG\ǹ� DS�
SOLFDWLRQ�� ZLWK� WKH� VSHFLȤF� VHȱLQJ�
WKDW� LV� PHQWLRQHG� LQ� WKH� ZLQG� DV�
VHVVPHQW� VHFWLRQ� LQ� REMHFWLYH� RQH��
WKH�ZLQG�ȥRZV� LQWR� WKH�3DODFH� IURP�
WKH� VKRUH� PDMRULW\� RI� WKH� WLPH�� $Q�
DYHUDJH� IURP� ����-����� VKRZHG�
WKDW�HLJKW�RXW�RI�WKH�WZHOYH�PRQWKV�
RI� WKH� \HDU�� WKH� ZLQGǶV� GLUHFWLRQ�
ȥRZV� GLUHFWO\� LQWR� WKH� 3DODFH� IURP�
HLWKHU�WKH�QRUWK�RU�WKH�VRXWK�DV�VHHQ�
LQ�)LJXUH�����2QO\���RI�WKRVH�PRQWKV�

VKRZHG� WKDW� WKH� ZLQG� ȥRZV� LQ� WKH�
RSSRVLWH� GLUHFWLRQ�� ZKLFK� LV� DZD\�
IURP� WKH� 3DODFH�� $QRWKHU� LPSRUWDQW�
ȤQGLQJ�LV�WKDW�WKH�VSHHG�RI�WKH�ZLQG�
LV� DOVR� WKH� VWURQJHVW� GXULQJ� WKRVH�
HLJKW�RXW�RI�WZHOYH�PRQWKV��'HWDLOHG�
JUDSKV� WKDW� FRQWDLQ� WKH� GLUHFWLRQ�
DQG� VSHHG� RI� WKH�ZLQG�ZLWK� IXUWKHU�
GHWDLO� FDQ� EH� IRXQG� LQ� 6XSSOHPHQ�
WDU\�0DWHULDOV�(��7KLV�FRUUHODWHV�ZLWK�
WKH� REVHUYDWLRQ� WKDW� WKH� KRUL]RQWDO�
FUDFNV� ZHUH� IRXQG� RQ� WKH� RSSRVLWH�
VLGH� RI� WKH� FROXPQ� WKDW� IDFHV� WKH�
VKRUH� EHFDXVH� WKH� SUHYDLOLQJ� ZLQGV�
ZRXOG� EH� DEOH� WR� DGG� DQ� DGGLWLRQDO�
ODWHUDO� ORDG� RQ� WKH� FRQFUHWH� FRO�
XPQV��6LQFH�WKH�PDMRULW\�RI�WKH�ZLQG�
ȥRZV�LQWR�WKH�GLUHFWLRQ�RI�WKH�3DODFH�

IURP� RQH� VLGH�� WKH� ODW�
HUDO�ORDG�ZRXOG�EH�DGGHG�
RQ� RQO\� RQH� VLGH� RI� WKH�
3DODFH��7HQVLRQ�ZRXOG�EH�
LQFUHDVHG� IURP�RQO\�RQH�
VLGH� RI� WKH� FROXPQ� DQG�
WKH�RWKHU�VLGH�RI�WKH�FRO�
XPQ�ZRXOG�H[SHULHQFH�D�
GHFUHDVH�RI�WHQVLRQ��7KH�
VLGH�WKDW�UHFHLYHV�WKH�LQ�
FUHDVH� LQ� WHQVLRQ� ZRXOG�
EH� WKH� VLGH� WKDW� IRUPV�
WKH�KRUL]RQWDO�FUDFNV�  

V�©��ɷɿ 

)LJXUH�����'HWDLOHG�JUDSK�RQ�'LUHFWLRQ�DQG�6SHHG�RI�:LQG 



�ϮϮ 

 $UFKLWHFWXUDO�HUURUV�DUH�RQH�RI�
WKH�PRVW�PHQWLRQHG�H[WHUQDO�IDFWRUV�
LQ�WHUPV�RI�IDFWRUV�WKDW�FDXVH�FUDFNV�
LQ�FRQFUHWH�FROXPQV��3UHYLRXVO\�� WKH�
WHDPǶV� DVVXPSWLRQ� DERXW� WKH� FDXVH�
RI� FRUURVLRQ� LQ� WKH�FRQFUHWH�FROXPQ�
ZDV�GXH� WR� WKH� H[FHVVLYH� ORDG� IURP�
WKH�KHDYLHU�URRI�WLOHV��7KLV�ZDV�PHQ�
WLRQHG�EHFDXVH��GXULQJ�WKH�SDVW�UHV�
WRUDWLRQ�RI� WKH� 3DODFH�� D� QHZ�VHW� RI�
URRI� WLOHV� WKDW�ZHUH� DERXW� RQH� NLOR�
JUDP� KHDYLHU� LQGLYLGXDOO\� WKDQ� WKH�
RULJLQDO� VHW�ZDV�XVHG� WR� UHSODFH� WKH�
RULJLQDO� VHW� RI� URRI� ȤOHV�� +RZHYHU��
WKLV�RULJLQDO�DVVXPSWLRQ�FRXOG�EH�LQ�
YDOLG�� %DVHG� RQ� FRQVXOWDWLRQV� ZLWK�
'U�� <XZDUDW�� DQ� DUFKLWHFW�� DQG� WKH�
REVHUYDWLRQ�DW� WKH�3DODFH�� WKH�FUDFN�
SDȱHUQV� DQG� FRUURVLRQ� WKDW� H[LVWHG�
RQ�WKH�PDMRULW\�RI� WKH�FRQFUHWH�FRO�
XPQV� PLJKW� KDYH� EHHQ� GLȪHUHQW� LI�
WKH\� ZHUH� FDXVHG� E\� WKH� H[FHVVLYH�
ORDG� RI� WKH� URRI� WLOHV�� &UDFNV� WKDW�
DULVH� IURP� H[FHVVLYH� ORDG� ZRXOG�
KDYH� D� VSHFLȤF� SDȱHUQ� DQG� ORFDWLRQ�
WKDW� LV� GLȪHUHQW� IURP� WKH� FUDFNV� LQ�
WKH� FRQFUHWH� FROXPQV�� ,W� ZRXOG� EH�
PRUH�OLNHO\�WR�IRUP�RQ�WKH�VXUURXQG�
LQJ� ZDOOV� DQG� WKH� VSHFLȤF� SDȱHUQ�
ZRXOG� EH� GHHSHU� DQG� ZLGHU� ZLWK� D�
VODQWHG�RU�GLDJRQDO�SDȱHUQ�  

 )XUWKHUPRUH�� WKH� FUDFNV� WKDW�
H[LVWHG� RQ� WKH� FRQFUHWH� FROXPQV�
ZHUH� PHUHO\� RXWHU� VXUIDFH� FUDFNV�
WKDW� GLG� QRW� UHODWH� WR� RU� DȪHFW� WKH�
VWDELOLW\� RI� WKH� FRQFUHWH� FROXPQV��
7KH� WHDP� PDGH� D� IHZ� FUDFN� PDSV�
WKDW� FRQWDLQ� GHWDLOHG� GLPHQVLRQV� RI�
FUDFNV�RQ�FRQFUHWH�FROXPQV��7KH�GL�
PHQVLRQV� WKDW� ZHUH� PHDVXUHG� DQG�
GUDZQ� RQ� WKH� FUDFN� PDS� DOVR�
VKRZHG� WKDW� WKHVH� FUDFNV� DUH� QRW�

WKDW� OHQJWK\�� %DVHG� RQ� REVHUYDWLRQ��
WKH� FUDFNV� RQ� WKH� FROXPQV� ZHUH�
PRVWO\�RQ�WKH�VXUIDFH�DQG�ZHUH�YHU\�
VKDOORZ� LQ�GHSWK��$Q�H[DPSOH�RI�WKH�
FUDFN�PDS�RI�FUDFNV�RQ�WKH�FRQFUHWH�
FROXPQV�FDQ�EH�VHHQ�EHORZ�LQ�)LJXUH�
���� 7KLV� VSHFLȤF� FUDFN� PDS� RQO\�
VKRZV� WKH�GLPHQVLRQ�RI� OHQJWK�� 7KH�
ZLGWK�ZDV�QRW�PHDVXUHG�EHFDXVH� LW�
ZDV� WRR� VPDOO� WR� JHW� DQ� DFFXUDWH�
PHDVXUHPHQW�� 

V�©��ɸɶ 

)LJXUH����([DPSOH�RI�D�FUDFN�PDS�RQ�FRQFUHWH�FROXPQV�ZLWK�OHQJWK� 



�Ϯϯ 

 7KH�RXWHU� VXUIDFH� RI� WKH� FRQ�
FUHWH� FROXPQ� LV� WKH� DGGLWLRQDO�
SDWFKHG� FRQFUHWH� OD\HU� WKDW� ZDV�
DGGHG� WR� WKH� PDLQ� FROXPQ�� 7KH�
FDXVH�RI�WKH�FUDFNV�LQ�WKH�RXWHU�VXU�
IDFH� RI� WKH� FRQFUHWH� FROXPQ� FRXOG�
QRW� EH� VWDWHG� ZLWK� FRQȤGHQFH� \HW��
EXW� VRPH� SRVVLEOH� FDXVHV�ZRXOG� EH�
WKH� LQVWDELOLW\� RI� WKH� XSSHU�ZRRGHQ�
VWUXFWXUH�WKDW�VLWV�RQ�WRS�RI�WKH�FRQ�
FUHWH�FROXPQV�ZKLFK�LV�PHQWLRQHG�LQ�
GHWDLO� SUHYLRXVO\�� $QRWKHU� SRVVLEOH�
FDXVH� ZDV� WKDW� WKH� RXWHU� VXUIDFH�
DGGLWLRQDO�SDWFKHG�OD\HU�ZDV�QRW�DS�
SOLHG� ZHOO� HQRXJK�� DV� WKHUH� ZDV� DQ�
LQVXȫFLHQW� VXUIDFH�DUHD� IRU� WKH�DG�
GLWLRQDO� SDWFKHG� OD\HU� WR� KROG� RQ� WR�
WKH�FRUH�RI�WKH�FROXPQ��7KLV�K\SRWK�
HVLV�ZDV�SXW� WRJHWKHU�EDVHG�RQ�RE�
VHUYLQJ� WKH� HGXFDWLRQDO� FROXPQV�
WKDW� WKH� 3DODFH� SXW� RQ� GLVSOD\�� 7KH�
DGGLWLRQDO� SDWFKHG� OD\HU� FRXOG� EH�
VHHQ�WR�EH�YHU\�WKLQ��DQG�QR�PDWHUL�
DOV�ZHUH�SXW�LQ�EHWZHHQ�WKH�SDWFKHG�
OD\HU� DQG� WKH� FRUH�RI� WKH� FROXPQ� WR�
LQFUHDVH� WKH� DGKHVLRQ�� 7KHUHIRUH��
PLQRU�FUDFNV�FRXOG�VWDUW� IRUPLQJ�RQ�
WKH� VXUIDFH� DQG� HDVLO\� OHW� PRLVWXUH�
VHHS� LQ�DQG�FDXVH�IXUWKHU�FRUURVLRQ��
DV�LOOXVWUDWHG�LQ�)LJXUH����� 

 
)LJXUH�����,OOXVWUDWLRQ�RI�WKH�DGGLWLRQDO�

SDWFKHG�OD\HU�RI�FRQFUHWH�RQ�WKH�UHLQIRUFHG�
FRQFUHWH�FROXPQ 

3DODFH�:DONZD\V�)DFH�+HDY\�
/RDGV 

 
7KH� ZDONZD\V� RQ� WKH�
JURXQG� ȥRRU� RI� WKH�
0ULJDGD\DYDQ� 3DODFH�

ZHUH�PDGH�RI�FRQFUHWH�ZKLFK�KDV�QR�
VWHHO� UHLQIRUFHPHQW� LQVLGH�� 7KHUH�
ZHUH�QR� H[SDQVLRQ� MRLQWV� SUHVHQWHG�
LQ�WKH�FRQFUHWH�ZDONZD\V��&UDFNV�RQ�

WKH� FRQFUHWH� ZDONZD\V� RU� FRQFUHWH�
ȥRRU� EDVH� ZHUH� REVHUYHG� WR� EH�
PDLQO\� RQ� WKH� VXUIDFH�� 7KH� DUHDV�
ZLWK� WKH� PRVW� GHWHULRUDWLRQ� SURE�
OHPV�ZHUH�LQ�WKH�6DPXWSKLPDQ��VHF�
WLRQ� ��� DQG� 3LVDQVDNRUQ�� VHFWLRQ� ����
DV� VHHQ� LQ� WKH�PDS� LQ� )LJXUH� ��� 7KH�
PDMRULW\� RI� WKH� FUDFNV� ZHUH� PRVWO\�
QHDU� RU� EHWZHHQ� WKH� FRQFUHWH� FRO�
XPQV�� 6RPH� FUDFNV�RQ� WKH� FRQFUHWH�
ȥRRU� H[WHQGHG� IURP� RQH� FROXPQ�
DFURVV� WR� WKH� RWKHU� FROXPQV� DV�
VKRZQ�LQ�)LJXUH���� 
 

 
)LJXUH�����&UDFNV�LQ�WKH�FRQFUHWH�ZDONZD\�

EHWZHHQ�WZR�FROXPQV� 
 
 $FFRUGLQJ� WR� WKH� 3DODFH� VWDȪ��
WKHUH�ZDV�QR�PDMRU�VWUXFWXUDO�UHQR�
YDWLRQ� RQ� WKH� FRQFUHWH� ZDONZD\V�
VLQFH� WKH�ȤUVW� FRQVWUXFWLRQ� LQ�������

V�©��ɸɷ 
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6PDOO-VFDOH� UHSDLU� SURFHVVHV� KDS�
SHQHG� WKURXJKRXW� WKH� \HDUV�� DV�
ZDONZD\V�VKRZHG�VRPH�VLJQV�RI�PL�
QRU� UHSDLUV�� 7KH� WLPHOLQH� RI� WKH� UH�
SDLUV� LV�XQFHUWDLQ�GXH� WR� WKH� ODFN�RI�
SDVW� UHVWRUDWLRQ� UHFRUGV�� 1HYHUWKH�
OHVV��GLȪHUHQFHV�LQ�FRQFUHWH�FRORU�RQ�
WKH� ZDONZD\V� LQ� )LJXUH� ��� VKRZHG�
WKDW� WKH� FRQFUHWH� SDWFKLQJ� WHFK�
QLTXH�KDG�EHHQ�GRQH�LQ�WKH�SDVW�UHV�
WRUDWLRQV��:KHQ� FUDFNV� RFFXUUHG� RQ�
WKH�FRQFUHWH�ZDONZD\��WKH�QHZ�FRQ�
FUHWH� SDVWH�ZRXOG� EH�XVHG� WR� SDWFK�
XS�RQ�WKH�VXUIDFH�� 
 

 
)LJXUH�����6LJQV�RI�WKH�GLȪHUHQFH�LQ�FRQ�
FUHWH�FRORUV�LQ�WKH�FRQFUHWH�ZDONZD\V� 

 
 7KH� 3DODFH� VWDȪ� VXJJHVWHG�
WKDW� WKH� LQVWDOODWLRQ� RI� QHZ� KHDYLHU�
URRI� WLOHV� FRXOG� EH� RQH� IDFWRU� WKDW�
PLJKW�FRQWULEXWH� WR�ZDONZD\�FUDFN�
LQJ�VLQFH�WKH�QHZ�WLOHV�LQFUHDVHG�WKH�

ORDG�RQWR� WKH� FROXPQ�DQG� WKH�ȥRRU��
7KLV� FRXOG� EH� VWDWHG� DV� DQRWKHU� K\�
SRWKHVLV�WKDW�WKH�QHZ�URRI�WLOHV�ZHUH�
QRW�XQLIRUPO\�GLVWULEXWHG�DQG�WKHUH�
IRUH� FDXVHG� XQHTXDO� ORDGLQJ� EH�
WZHHQ�GLȪHUHQW� FROXPQV�� 7KLV� FRXOG�
FDXVH� WKH� FRQFUHWH� ZDONZD\V� LQ�
HDFK� UHJLRQ� WR� UHFHLYH� GLȪHUHQW�
DPRXQWV� RI� ORDGLQJ� IRUFH� IURP�
DERYH�DQG�IRUP�FUDFNV�  
 7KH� DEVHQFH� RI� H[SDQVLRQ�
MRLQWV�ZDV�DQRWKHU�IDFWRU�WKDW�FRXOG�
FDXVH�WKH�FUDFNV��7KH�FUDFNV�LQ�ZDON�
ZD\V� ZHUH� PRVW� YLVLEOH� QHDU� WKH�
FRQFUHWH�FROXPQ�EHFDXVH�WKHVH�DUH�
DV� DUH� PRUH� KLJKO\� FRQVWUDLQHG� E\�
WKH� SUHVHQFH� RI� WKH� FRQFUHWH� FRO�
XPQV��7KHUHIRUH��WKH�FRQFUHWH�ZDON�
ZD\V� H[SHULHQFHG� PRUH� FRPSUHV�
VLYH� ORDGV�EHFDXVH�WKHUH� LV�QR� URRP�
IRU� H[SDQVLRQ�� 7KLV� H[SDQVLRQ� FRXOG�
EH�GXH�WR�KHDW�IURP�WKH�FOLPDWH�DQG�
ORDG�����$UHDV� RQ� WKH� FRQFUHWH� ZDON�
ZD\V�WKDW�DUH�IXUWKHU�DZD\�IURP�WKH�
FRQFUHWH�FROXPQV�FDQ�H[SDQG�HDVLHU�
LQWR� WKH� VXUURXQGLQJ� JURXQG�� &OHDU�
HYLGHQFH� VKRZLQJ� WKDW� WKLV� W\SH� RI�
FUDFN�ZDV�GXH�WR�WKH�DEVHQFH�RI�H[�
SDQVLRQ� MRLQWV� ZDV� WKH� QXPEHU� RI�
FUDFNV�SUHVHQW�LQ�WKH�FRUULGRU�WR�WKH�
2XWHU�&RXUW�%DWKLQJ�3DYLOLRQ��1LQHW\�

SHUFHQW� RI� WKH� FRQFUHWH�ZDONZD\� LQ�
EHWZHHQ� FROXPQV� VKRZHG� D� FUDFN�
IURP�RQH�VLGH�WR�WKH�RWKHU��6LQFH�WKH�
3DODFH�ZRXOG�QRW�EH�KDYLQJ�WKH�FRQ�
FUHWH� ZDONZD\V� UHQRYDWHG�� WKH� LQ�
VWDOODWLRQ� RI� H[SDQVLRQ� MRLQWV�ZRXOG�
QRW�EH�SRVVLEOH�  

&HLOLQJ�7LOHV��&RQFUHWH�YV�:RRG�
%HDPV 

 
2WKHU�WKDQ�WKH�GHWHULRUD�
WLRQ�LQ�WKH�FRQFUHWH�ZDON�
ZD\V� DQG� FROXPQV��
FUDFNV� DQG� GLVFRORUDWLRQ�

ZHUH� DOVR� REVHUYHG� LQ� WKH� FRQFUHWH�
FHLOLQJ�SDQHOV��7KHVH�FRQFUHWH�FHLOLQJ�
SDQHOV�DUH�IRXQG�DERYH�HYHU\�ZRRG�
HQ�ZDONZD\� LQ�WKH�3DODFH��7KH�SDQHO�
SODFHPHQW� LQ�RQH�DUHD�RI� WKH�3DODFH�
FDQ�EH�VHHQ�LQ�)LJXUH����� 
 

 
)LJXUH�����3KRWR�RI�.LQJǶV�'LQLQJ�3DYLOLRQ�DW�

WKH�0ULJDGD\DYDQ�3DODFH� 
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 7KH�SDQHOV� DUH�D�PRGXODU� JULG�
V\VWHP�RI�WKUHH�PHWHUV�E\�WKUHH�PH�
WHUV��HDFK�PRGXOH�KDV�QLQH�LQGLYLGXDO�
SDQHOV� RI� YDULRXV� GLPHQVLRQV� DQG�
SDLQWHG� GHVLJQV�� 7KHVH� SDQHOV� ZHUH�
WKHQ� SDLQWHG� DQG� KDYH� QHYHU� EHHQ�
UHVWRUHG�� :LWKLQ� HDFK� RI� WKH� QLQH�
SDQHOV�LQ�HDFK�JULG��WKHUH�LV�VWHHO�UH�
LQIRUFHPHQW�LQ�HDFK�SDQHO��8VLQJ�WKH�
PHWDO�GHWHFWRU�WR�VFDQ�IRU�WKH�H[LVW�
HQFH�RI�WKH�VWHHO�UHLQIRUFHPHQW��WKH�
WHDP�GLVFRYHUHG�WKDW�WKH�SDȱHUQ�RI�
WKH� LQQHU� VWHHO� UHLQIRUFHPHQW�ZDV�D�
IRXU-E\-IRXU� PHWDO� EDU� JULG�� 7KHVH�
VWHHO-UHLQIRUFHG� FHLOLQJ� SDQHOV� KDYH�
EHHQ� VXSSRUWHG� E\� ZRRGHQ� IUDPHV�
DQG� DUH� KHOG� XS� E\� D� FRPSOH[� WUXVV�
V\VWHP� LQ� WKH� URRI��)URP�WKH�REVHU�
YDWLRQV��D�PLQRU�FUDFN�DW�WKH�HGJH�RI�
WKH� FRQFUHWH� FHLOLQJ� SDQHOV�ZDV� RE�
VHUYHG�RQ�WKH�GLVSOD\HG�FHLOLQJ�SDQHO�
)LJXUH����� 
 

 
)LJXUH�����&RQFUHWH�FUDFN�GXH�WR�XQHYHQ�
ZHLJKW�GLVWULEXWLRQ�RI�ZRRG�IUDPHZRUN� 

 
)LJXUH�����6FKHPDWLF�H[SODQDWLRQ�RI�WKH�

FUDFN�LQ�WKH�FRQFUHWH�FHLOLQJ�SDQHO� 
 
 $UFKLWHFWXUDO�HUURUV�DQG�GHWH�
ULRUDWLRQ�SOD\HG�D�PDMRU�UROH�LQ�FDXV�
LQJ� FUDFNV� RQ� WKH� FRQFUHWH� FHLOLQJ�
WLOHV�� $ȰHU� GLVFXVVLRQ� ZLWK� WKH� 3DO�
DFH� )RXQGDWLRQ�� LW� ZDV� GHWHUPLQHG�
WKDW�WKH�FUDFNV�RQ�WKH�FRQFUHWH�FHLO�
LQJ�SDQHOV�ZHUH�FDXVHG�E\�WKH�LQVWD�
ELOLW\� RI� WKH� ZRRG� IUDPHZRUN�� $V�
WLPH� SDVVHV�� WKH� ZRRG� IUDPHZRUN�
WKDW�VXSSRUWV�WKH�ZHLJKW�RI�WKH�FRQ�
FUHWH� SDQHOV� EHQGV�� 7KLV� FUHDWHV� DQ�
XQHYHQ� ZHLJKW� GLVWULEXWLRQ� RI� FRQ�
FUHWH� SDQHOV� RQWR� WKH� ZRRG� IUDPH�
ZRUN�� 7KH� DUFKHG� SDUW� RI� WKH� ZRRG�
IUDPHZRUN� FRXOG� VXSSRUW� OHVV�
ZHLJKW�RI�WKH�FRQFUHWH�SDQH�FDXVLQJ�
FRQFUHWH� FHLOLQJ� SDQHOV� WR� FUDFN� LQ�
WKH�PLGGOH�DUHD�EHWZHHQ�WZR�HGJHV�
DV�H[SODLQHG�E\�)LJXUH����  

 7KH� HȪHFW� RI� URRI� OHDNDJH� LV�
RQH�RI�WKH�PDLQ�FDXVHV�RI�FRUURVLRQ�
IRU� FRQFUHWH� FHLOLQJ� SDQHOV�� 5RRI�
OHDNDJH� GDPDJHG� ERWK� WKH� DSSHDU�
DQFH� DQG� SK\VLFDO� VWDWH� RI� WKH� FRQ�
FUHWH��$V�WKH�FHLOLQJ�SDQHOV�DUH�PDGH�
RXW�RI�JUD\�FRQFUHWH�ZKLFK�FRQWDLQV�
KLJK� EUHDWKDELOLW\� DQG� SHUPHDELOLW\��
LW� DOORZHG� ZDWHU� DQG� YDSRU� WR� VHHS�
WKURXJK� IURP� WKH� OHDNV� LQ� WKH� URRI��
)LJXUH� ��� VKRZV� SDOH� PDUNV� ZLWK� D�
GURSOHW-OLNH� VKDSH� RQ� WKH� VXUIDFH��
7KHVH� VWDLQV� DUH� FDXVHG� E\� ZDWHU�
WKDW� FDPH� LQ� WKURXJK� WKH� URRI� DQG�
VHHSHG� WKURXJK� WKH� FRQFUHWH� SDQHO�
DQG�IRUPHG�GURSV�RQ�WKH� ORZHU�VLGH�
RI�WKH�SDQHO��7KHVH�GURSOHW�VWDLQV�UH�
VXOWHG� LQ� DQ� XQDSSHDOLQJ� DSSHDU�
DQFH�� 
 

 
)LJXUH�����3DOH�PDUNV�ZLWK�D�GURSOHW-OLNH�
VKDSH�RQ�WKH�VXUIDFH�RI�D�FHLOLQJ�SDQHO� 
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 (YHQ� WKRXJK� PRVW� RI� WKH�
FUDFNV�DUH�UHODWLYHO\�VPDOO��URRI�OHDN�
DJH� LV� DOVR� RQH� IDFWRU� WKDW� FRXOG�
FDXVH�WKH�FUDFNV� WR�JURZ� ODUJHU�DQG�
PRUH� LQWHQVH�� 7KH� GHJUHH� RI� FUDFNV�
LQ� FRQFUHWH� FHLOLQJ� SDQHOV� DW� WKHLU�
KLJKHVW� SRLQW� LQ� EXLOGLQJV� FRQWDLQV�
OHDNDJH� LQ� WKH� URRI�� 7KLV� LV� GXH� WR�
ZDWHU� WKDW� OHDNV� WKURXJK� WKH� URRI�
DQG�DFWV�DV�D�FDWDO\VW�WKDW�VSHHGV�XS�
WKH� SURFHVV� RI� VWHHO� UHLQIRUFHPHQW�
FRUURVLRQ�� +RZHYHU�� WKH� HȪHFW� RI�
URRI�OHDNDJH�ZRXOG�QRW�SOD\�D�SDUW�LI�
WKHUH�ZHUH�QR�FUDFNV�FRQWDLQHG�  
 $VLGH�IURP�WKH�FUDFNV��DQRWKHU�
DVSHFW� WKDW� ZDV� DȪHFWHG� ZDV� WKH�
GLVFRORUDWLRQ�� 7KH� FRQFUHWH� FHLOLQJ�
SDQHO�LWVHOI�FRQWDLQHG�WKH�LQQHU�VWHHO�
UHLQIRUFHPHQW� LQVLGH� WR� VXSSRUW� WKH�
VWUXFWXUH�� 7KH� LQQHU� VWHHO� UHLQIRUFH�
PHQW� LV� D� IRXU-E\-IRXU� PHWDO� EDU�
EORFN�� ZKLFK� FRUUHODWHV� ZLWK� WKH�
SDȱHUQ�RI�GLVFRORUDWLRQ�RQ�WKH�SDQ�
HOV��$V�VKRZQ�LQ�)LJXUH�����UXVW�IURP�
WKH�VWHHO�URGV�FUHDWHG�D�PDUN�RQ�WKH�
SDQHOV�LQ�D�\HOORZ-OLNH�FRORU�SOXV�VLJQ�
PDUN�ZKLFK�FRUUHODWHG�ZLWK�WKH�VWHHO�
UHLQIRUFHPHQW� SDȱHUQ�� LQ�)LJXUH�����
DV� REVHUYHG� E\� XVLQJ� WKH�PHWDO� GH�
WHFWRU�� 2YHU� WLPH�� KXPLGLW\� FDXVHV�
UXVW� RQ� WKH� VWHHO� URGV�� 5XVW� RQ� WKH�

VWHHO� DȪHFWHG� ERWK� WKH� DSSHDUDQFH�
RI� WKH� FRQFUHWH� SDQHOV� DQG� WKHLU�
SK\VLFDO�VWDWH�LQ�WHUPV�RI�FUDFNV� 
 

 
)LJXUH�����3OXV�VLJQ�PDUNV�ZLWK�D�\HOORZ-OLNH�

FRORU�GXH�WR�UXVW�RQ�WKH�VWHHO�URGV� 
 

 
)LJXUH�����6WHHO�UHLQIRUFHPHQW�SDȱHUQ�LQ�D�

FHLOLQJ�SDQHO� 

'HFLVLRQ�7UHH�DQG��������������������
6XSSOHPHQWDO�7DEOH 

 
5HSDLUV� WR� WKH� FRQFUHWH�
GDPDJH�DW�WKH�0ULJDGD\D�
YDQ� 3DODFH� PD\� WDNH� WKH�
IRUP� RI� SUHVHUYDWLRQ�� UHV�

WRUDWLRQ�� RU� UHKDELOLWDWLRQ�� WKHVH�
WHUPV� DUH� GHȤQHG� LQ� 7DEOH� ��� %DVHG�
RQ�RXU�GLVFXVVLRQV�ZLWK�WKH�VSRQVRU��
ZH� GHWHUPLQHG� WKDW� UHKDELOLWDWLRQ�
DQG�SUHVHUYDWLRQ�VWUDWHJLHV�DUH�EHVW�
DOLJQHG�ZLWK� WKH�)RXQGDWLRQǶV�JRDOV��
7KH� IRXQGDWLRQ� VWDȪ� SODQV� WR� XVH�
QHZ�WHFKQRORJLHV�WR�UHSDLU�FRQFUHWH�
VWUXFWXUHV� LQ� WKH� 3DODFH� DQG� KDYH�
H[SUHVVHG� WKHLU� LQWHUHVW� LQ� NHHSLQJ�
WKH� UHSDLUV� YLVLEOH� RU� HYHQ� OHDYLQJ�
VRPH�GDPDJH� YLVLEOH� WR� VHUYH� DV� DQ�
HGXFDWLRQDO�FRPSRQHQW��7KLV�ȤQGLQJ�
VHHPV�WR�PDWFK�WKH�ZRUN�GRQH�LQ�UH�
KDELOLWDWLRQ� DQG� SUHVHUYDWLRQ� UDWKHU�
WKDQ�UHVWRUDWLRQ�  
 7KH� UHFRPPHQGDWLRQV� GHYHO�
RSHG�WR�PHHW�WKH�JRDOV�RI�WKH�3DODFH�
)RXQGDWLRQ� DUH� SUHVHQWHG� LQ� WKH�
IRUP�RI�WKH�GHFLVLRQ�WUHH�ZLWK�D�VXS�
SOHPHQWDO�FULWHULD�WDEOH��7KH�GHFLVLRQ�
WUHH�� )LJXUH� ���� FDWHJRUL]HV� WKH� GH�
WHULRUDWLRQ� XQWLO� RQH� UHVWRUDWLRQ�
PHWKRG�LV�SUHVHQWHG� 
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 7KH� VXSSOHPHQWDO� FULWHULD� WD�
EOH��6XSSOHPHQWDU\�0DWHULDOV� )�� LV� D�
FRPSLODWLRQ�RI�WKH�RYHUDOO�DQDO\VLV�RI�
WKH� YDULRXV� UHVWRUDWLRQ� PHWKRGV��
7KH�ȤUVW�WZR�FULWHULD�DUH�HDVH�RI�LP�
SOHPHQWDWLRQ� DQG� LPSOHPHQWDWLRQ�
WLPH�EDVHG�RQ�WKH�DYDLODELOLW\�RI�WKH�
PDWHULDOV� DQG� OHYHO� RI� H[SHUWLVH�
QHHGHG�� /RQJHYLW\� LV� DOVR� DQ� LP�
SRUWDQW� FULWHULRQ� WR� SUHYHQW� SRWHQ�
WLDO�LVVXHV�LQ�WKH�IXWXUH�UHJDUGLQJ�WKH�
FRQFUHWH�DQG�LWV�PDLQWHQDQFH��%DVHG�
RQ�GLVFXVVLRQ�ZLWK�WKH�3DODFH�)RXQ�
GDWLRQ�� DHVWKHWLFV� LV� DQ� LPSRUWDQW�
DVSHFW� WR� FRQVLGHU� ZKHQ� PDNLQJ�
UHFRPPHQGDWLRQV�� 0DLQWDLQLQJ� KLV�
WRULFDO�DFFXUDF\�LV�D�NH\-YDOXH��KRZ�
HYHU�� YLVXDO� GLȪHUHQFHV� LQ� FRQFUHWH�

DHVWKHWLFV�DUH�DOVR�LPSRUWDQW�IRU�HG�
XFDWLRQDO�SXUSRVHV��7KH�ODVW�FULWHULRQ�
FRQVLGHUHG� LV� FUDFN� VL]H� WR� VXJJHVW�
WKH� PRVW� HȪHFWLYH� UHVWRUDWLRQ�
PHWKRG� UHJDUGLQJ� GLȪHUHQW� VL]HV�
DQG�W\SHV�RI�FUDFNV�  
 6RPH� RI� WKH� UHFRPPHQGHG�
WHFKQLTXHV�WKDW�ZLOO�EH�LPSOHPHQWHG�
WR�UHVWRUH�WKH�FRQFUHWH�DW�WKH�3DODFH�
LQFOXGH� MDFNHWLQJ�� VHDODQWV�� DQG�SDU�
WLDO� GHSWK� UHSDLU�� -DFNHWLQJ� RI� FRQ�
FUHWH� LV� D� PHWKRG� WKDW� UHLQIRUFHV�
FROXPQV�ZLWK�VWHHO�UHEDU�E\�DGGLQJ�D�
OD\HU�RI� FRQFUHWH� UHLQIRUFHG�E\� ORQ�
JLWXGLQDO� VWHHO� UHLQIRUFHPHQWV� DQG�
WUDYHUVLQJ�VWHHO�WLHV�DURXQG�WKH�RULJ�
LQDO� FROXPQ� LQ� WKH� IRUP� RI� D� MDFNHW��
6HDODQWV� DUH� SODVWLFV� RU� RWKHU� SRO\�

PHUV� DSSOLHG� LQ� FUDFNV� RU� RYHU� VXU�
IDFHV� WR�VHUYH�DV�SURWHFWLRQ�DJDLQVW�
ZDWHU� DQG� FKHPLFDO� DȱDFNV�� 3DUWLDO�
GHSWK�UHSDLU�LQYROYHV�WKH�UHPRYDO�RI�
VPDOO�DUHDV�RI�GHWHULRUDWHG�FRQFUHWH�
IRXQG�LQ�RQO\�WKH�WRS�KDOI�RI�D�ZDON�
ZD\�VODE�IROORZHG�E\�WKH�LQVHUWLRQ�RI�
FRPSUHVVLEOH� PDWHULDO� EHWZHHQ� WKH�
QHZ� FRQFUHWH� DQG� WKH� ROG� DQG� WKHQ�
WKH� VXEVHTXHQW� DSSOLFDWLRQ� RI�
SDWFKLQJ� PDWHULDO� WR� WKH� DUHD�� )XU�
WKHU� GHȤQLWLRQV� DQG� GHVFULSWLRQV� RI�
DOO� WKH� UHFRPPHQGHG� UHVWRUDWLRQ�
WHFKQLTXHV�� DV� ZHOO� DV� RWKHU� WHUPV�
HVWDEOLVKHG�RQ�WKH�GHFLVLRQ�WUHH��FDQ�
EH�IRXQG�LQ�6XSSOHPHQWDU\�0DWHULDO�
*�� 

V�©��ɸɻ 

7DEOH����'HȤQLWLRQ�RI�VRPH�FRQVHUYDWLRQ�WHUPLQRORJLHV� 

 

7HUP 'HȤQLWLRQ 

3UHVHUYDWLRQ��Q�� WKH�DFW�RU�SURFHVV�RI�DSSO\LQJ�PHDVXUHV�QHFHVVDU\�WR�VXVWDLQ�WKH�H[LVWLQJ�IRUP��LQ�
WHJULW\��DQG�PDWHULDOV�RI�D�KLVWRULF�SURSHUW\� 

5HVWRUDWLRQ��Q�� WKH�SURFHVV�RI�UHWXUQLQJ�D�EXLOGLQJ�WR�LWV�IRUPHU�VWDWH� 

5HKDELOLWDWLRQ�
�Q�� 
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 2YHUDOO�� WKH� WHDP� OHDUQHG�WKDW�
UHJDUGOHVV� RI� UHVWRUDWLRQ� PHWKRG��
LPSOHPHQWLQJ� FRQFUHWH� PDWFKLQJ�
DQG� D� SUHYHQWLRQ� WHFKQLTXH� ZLOO� EH�
EHQHȤFLDO� LQ� DFFRPPRGDWLQJ� WKH�
VSRQVRUǶV� JRDO� RI� NHHSLQJ� WKH� RULJL�
QDO� VWUXFWXUHV� DQG� PDLQWDLQLQJ� KLV�
WRULFDO� DFFXUDF\�� &RQFUHWH�PDWFKLQJ�
ZLOO� PDLQWDLQ� KLVWRULFDO� DFFXUDF\� LQ�
WHUPV� RI� DSSHDUDQFH� DQG� HQVXUH�
FRQVLVWHQW� VWUHQJWK� DQG� SHUPHDELO�
LW\� LQ� WKH� FRQFUHWH�� 7KH� SURFHVV� RI�
FRQFUHWH� PDWFKLQJ� LV� H[SODLQHG� LQ�
6XSSOHPHQWDU\� 0DWHULDOV� +�� $GGL�
WLRQDOO\�� WKURXJK� WKH� OLWHUDWXUH� UH�
YLHZV��WKH�WHDP�IRXQG�WKDW�WKH�SUHV�
HQFH� RI� VWHHO� UHLQIRUFHPHQW� LQ� WKH�
FRQFUHWH� UHTXLUHV� D� SUHYHQWDWLYH�
PHDVXUH� RI� HLWKHU� FDWKRGLF� SURWHF�
WLRQ�RU�FKORULGH�H[WUDFWLRQ��7KLV�PXVW�
EH�GRQH�IRU�DOO�VWUXFWXUHV�ZLWK�UHLQ�
IRUFHG� FRQFUHWH� EHIRUH� DQ\� DGGL�
WLRQDO� UHVWRUDWLRQV� DQG� IRU� DOO�
SUHVHUYDWLRQ�� 

:HEVLWH�DQG�3DPSKOHWV�'HVLJQ 
 

7KH� WHDP� SURSRVHG� WKDW�
LQIRUPDWLRQ� FROOHFWHG�
DERXW�FRQFUHWH�GHWHULRUD�
WLRQ� DQG� UHKDELOLWDWLRQ�

PHWKRGV�EH�GLVSOD\HG�RQ�WKH�3DODFH�
ZHEVLWH��$�ZHESDJH�ZDV�SURWRW\SHG�
IRU� WKH�3DODFH�)RXQGDWLRQ�XVLQJ� WKH�
2ULJDPL� 6WXGLR� VRȰZDUH�� 7KLV� VRȰ�
ZDUH� ZDV� XWLOL]HG� WR� EXLOG� DQG� WHVW�
XVHU� LQWHUIDFH� LQWHUDFWLRQV�� $� IXOO-
SDJH�GHVLJQ�ZDV�LQFOXGHG�LQ�WKH�ȤQDO�
GHOLYHUDEOHV�DV�D�VXJJHVWLRQ�IRU�IRU�
PDȱLQJ� DQG� LQIRUPDWLRQ� WR� DGG� WR�
WKH� ZHEVLWH�� 'HWDLOV� DQG� LPDJHV� RQ�
WKH�GHJUHHV�RI�GHWHULRUDWLRQ�VXFK�DV�
GLȪHUHQW-VL]HG� FUDFNV�� VSDOOLQJ�� DQG�
FRUURVLRQ� DUH� DOVR� LQFOXGHG�� 8QGHU�
HDFK� RI� WKH� W\SHV� RI� GHWHULRUDWLRQ��
PHWKRGV� RI� UHKDELOLWDWLRQ� DUH� H[�
SODLQHG�  
 ,Q� WKH� GHYHORSPHQW� RI� WKH�
ZHESDJH�� LW� ZDV� LPSRUWDQW� WR� FRQ�
VLGHU� WKH� WDUJHW� DXGLHQFH�� 7KH�
0ULJDGD\DYDQ� 3DODFH� )RXQGDWLRQ�
FXUUHQWO\�H[SHFWV�WKDW�WKH�YLVLWRUV�WR�
WKH�ZHEVLWH�ZRXOG�EH� WKH� VDPH�GH�
PRJUDSKLF�WKDW�YLVLWV�WKH�VLWH��DQ�DJH�
UDQJH� RI� FROOHJH� WR� DGXOWV�� 2YHUDOO��
WKLV�PHDQV�WKDW�WKHUH�ZLOO�EH�D�PRUH�
PDWXUH� DXGLHQFH�� 7KH� FRQFUHWH� UHV�
WRUDWLRQ� SDJH� LV� DFFHVVLEOH� WKURXJK�
WKH� 3DODFH� )RXQGDWLRQǶV� SULPDU\�
ZHEVLWH�� ,Q�RUGHU�WR�PDNH�WKH� LQIRU�
PDWLRQ�PRUH�DFFHVVLEOH�DQG�UHOHYDQW�
WR�WKH�3DODFH�YLVLWRUV��WKH�WHDP�SUR�

SRVHV�WKH�SODFHPHQW�RI�45��TXLFN�UH�
VSRQVH��FRGHV�LQ�KLJK�IRRW�WUDȫF�DU�
HDV� DURXQG� WKH� 3DODFH� JURXQGV�
ZKHUH�UHKDELOLWDWLRQ�KDV�EHHQ�LPSOH�
PHQWHG��$Q�H[DPSOH�RI�WKLV�45�FRGH�
SRVWHU� FDQ� EH� IRXQG� LQ�6XSSOHPHQ�
WDU\� 0DWHULDOV� ,�� 7KH� WHDP� DOVR� GH�
VLJQHG� SDSHU� SDPSKOHWV� WR� EH� LQ�
FOXGHG� DW� HDFK� 45� FRGH� VWDWLRQ� IRU�
YLVLWRUV�ZLWKRXW�FHOOXODU�GDWD�RU�ZKR�
PD\�EH�XQIDPLOLDU�ZLWK� WKH�XVH�RI�D�
45�FRGH��(DFK�SDPSKOHW�LQFOXGHV�WKH�
LQIRUPDWLRQ� WKDW� LV� LQFOXGHG� RQ� WKH�
UHVSHFWLYH� ZHESDJH� IRU� WKH� QHDUE\�
UHVWRUDWLRQ�� $Q� H[DPSOH� SDPSKOHW�
FDQ�EH�IRXQG�LQ�6XSSOHPHQWDU\�0D�
WHULDOV�-�� 

&RQFOXVLRQ�DQG�'LVFXVVLRQ 
 

 7KH� 0ULJDGD\DYDQ� 3DODFH�
)RXQGDWLRQ� WDVNHG� WKH� WHDP� ZLWK�
GHYHORSLQJ�D�SODQ�WR� UHSDLU� WKH�FRQ�
FUHWH�VWUXFWXUHV�DW�WKH�3DODFH��,QWHU�
YLHZV�ZHUH�FRQGXFWHG�ZLWK�WKH�3DO�
DFH�'LUHFWRUV�WR�GHWHUPLQH�KRZ�VXJ�
JHVWHG�FRQFUHWH� UHKDELOLWDWLRQ� WHFK�
QLTXHV� FRXOG� VXSSRUW� WKH� DHVWKHWLF��
KLVWRULFDO�� DQG� FXOWXUDO� JRDOV� RI� WKH�
3DODFH� )RXQGDWLRQ�� 7KHVH� JRDOV� LQ�
FOXGH� SUHVHUYLQJ� DQG� UHKDELOLWDWLQJ�
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WKH�GDPDJHG�FRQFUHWH�WKURXJK�D�YD�
ULHW\� RI� UHVWRUDWLRQ� WHFKQLTXHV�� 6LWH�
YLVLWV� SURYLGHG� HYLGHQFH� WKDW� WKH�
FRQFUHWH� GHWHULRUDWLRQ� ZDV� IRFXVHG�
RQ� FROXPQV�� FHLOLQJ� WLOHV�� DQG� ZDON�
ZD\V�� 7KURXJK� H[WHQVLYH� UHVHDUFK�
DQG� DQDO\VLV� RI� WKH� FRQFUHWH� VWUXF�
WXUHV�DW�WKH�3DODFH�� WKH�WHDP�GHYHO�
RSHG� UHFRPPHQGDWLRQV� WKDW� ZHUH�
SURYLGHG� WKURXJK� D� GHFLVLRQ� WUHH�
VHHQ�LQ�)LJXUH�����7KH�WHDP�XVHG�H[�
WHQVLYH� FULWHULD� WR� HYDOXDWH� DQG� GH�
WHUPLQH� ZKLFK� WHFKQLTXHV� DFKLHYHG�
WKH�GHVLUHG�RXWFRPH�RXWOLQHG�E\�WKH�
3DODFH�)RXQGDWLRQ��,Q�DGGLWLRQ�WR�WKH�
GHFLVLRQ� WUHH�� WKH� WHDP� GHYHORSHG�
ZHE� SDJHV� WR� EH� DGGHG� WR� WKH� FXU�
UHQW� 0ULJDGD\DYDQ� 3DODFH� ZHEVLWH�
DV� ZHOO� DV� 45� FRGHV� DQG� SDPSKOHWV�
WR�EH�SODFHG�DURXQG�WKH�3DODFH��7KLV�
PDWHULDO� ZDV� GHVLJQHG� WR� SURYLGH�
HGXFDWLRQDO�PDWHULDO� IRU� WKRVH�YLVLW�
LQJ� WKH� 3DODFH� DQG� WR� OHDUQ� PRUH�
DERXW� WKH� KLVWRULFDO� UHVWRUDWLRQ� RI�
FRQFUHWH� VWUXFWXUHV�� :LWK� FRQFUHWH�
EHLQJ� WKH� OHDGLQJ� FRQVWUXFWLRQ� PD�
WHULDO� LQ� WKH� ZRUOG�� LWV� GHWHULRUDWLRQ�
LV� LQHYLWDEOH�� 7KH� SURMHFW� LQWURGXFHV�
WKH� LGHD� WKDW� LPSRUWDQW� KLVWRULFDO�
FRQFUHWH� DUFKLWHFWXUH� FDQ� EH� SUH�
VHUYHG� DQG� UHVWRUHG� IRU� \HDUV� WR�

FRPH�� 7KURXJK� WKH� FRPSOHWHG� UH�
VHDUFK�DQG�GHOLYHUDEOHV��UHDGHUV�FDQ�
EHFRPH�PRUH�HQJDJHG�ZLWK�WKH�LGHD�
RI�FRQFUHWH�DV�D�FRQVWUXFWLRQ�PDWH�
ULDO�  

�2XU�5HFRPPHQGDWLRQV�DQG�
,PSOHPHQWDWLRQ�3ODQ 

 
 7KLV� VHFWLRQ� FRQWDLQV� D� VXP�
PDU\� RI� WKH� JURXSǶV� UHFRPPHQGD�
WLRQV� WR� WKH� 0ULJDGD\DYDQ� 3DODFH�
)RXQGDWLRQ� IRU� WKH� GHWHULRUDWLQJ�
FRQFUHWH� VWUXFWXUHV�� ,W� LQFOXGHV� WKH�
UHFRPPHQGHG� UHVWRUDWLRQ� WHFK�
QLTXHV� IRU� FRQFUHWH� FROXPQV�� ZDON�
ZD\V��DQG�FHLOLQJ�WLOHV��DQ�HGXFDWLRQ�
DO� WRRO� WKURXJK� D� ZHESDJH�� YLVXDO�
DLGV�WR�EH�SUHVHQWHG�DURXQG�WKH�3DO�
DFH��DQG�IXWXUH�DUHDV�RI�UHVHDUFK�  
 7KH�SURMHFW�WHDP�UHFRPPHQGV�
WKH� 3DODFH� )RXQGDWLRQ� LPSOHPHQW�
WKH�UHKDELOLWDWLRQ�WHFKQLTXHV�IRU�WKH�
FRQFUHWH� VWUXFWXUHV� EDVHG� RQ� WKH�
GHYHORSHG� GHFLVLRQ� WUHH�� 7KHUH� DUH�
PDQ\� GLȪHUHQW� DVSHFWV� RI� FRQFUHWH�
UHVWRUDWLRQ� WKDW� VKRXOG� EH� FRQVLG�
HUHG� ZKHQ� UHSDLULQJ� VWUXFWXUHV� DW�
WKH� 3DODFH�� 7KH� UHVWRUDWLRQ� WHFK�
QLTXHV�FRQVLGHU�FULWHULD�VXFK�DV�HDVH�
DQG� WLPH�RI� LPSOHPHQWDWLRQ�� DYDLOD�

ELOLW\�RI�PDWHULDOV��DHVWKHWLFV��KLVWRU�
LFDO� DFFXUDF\�� DQG� ORQJHYLW\�� $OO� WKH�
UHFRPPHQGHG� VROXWLRQV� KDYH� EHHQ�
WKRURXJKO\� UHVHDUFKHG� DQG� FRQVLG�
HUHG� EDVHG� RQ� WKH� GHYHORSHG� FULWH�
ULD�� ,W� LV� KLJKO\� UHFRPPHQGHG� WKDW�
WKH� 3DODFH� )RXQGDWLRQ� SD\� VSHFLDO�
DȱHQWLRQ� WR� WKH� FRQFUHWH� FROXPQV��
HVSHFLDOO\� WKRVH� ZLWK� H[SRVHG� VWHHO�
UHLQIRUFHPHQW�� DV� WKHVH� UHSDLUV� ZLOO�
UHTXLUH� WKH� PRVW� DPRXQW� RI� WLPH��
'XH� WR� WKH� DSSURDFKLQJ� FHQWHQQLDO�
DQQLYHUVDU\� DQG� RSHQLQJ� GDWH� RQO\�
WZR�\HDUV�DZD\��WKH�3DODFH�)RXQGD�
WLRQ� VKRXOG� SULRULWL]H� UHSRXULQJ� WKH�
FRQFUHWH�ZDONZD\V�DV�ZHOO�  
 :H� UHFRPPHQG� WKDW� WKH�
)RXQGDWLRQ� LPSOHPHQW�DQ�DGGLWLRQDO�
ZHE�SDJH�RQ�WKH�FRQVHUYDWLRQ�WDE�RI�
WKH�ZHEVLWH�UHODWHG�WR�WKH�RFFXUULQJ�
UHVWRUDWLRQV� IRU� HDFK� W\SH�RI� VWUXF�
WXUH�� FRQFUHWH� FROXPQV�� ZDONZD\V��
DQG� FHLOLQJ� WLOHV�� 7KH� 0ULJDGD\DYDQ�
3DODFH�ZHEVLWH� LQFOXGHV� LQIRUPDWLRQ�
UHODWHG� WR� KLVWRU\�� FRQVHUYDWLRQ�� DU�
FKLWHFWXUH�� YLVLWDWLRQ�� HQJDJHPHQW��
DQG� VXSSRUW� RI� WKH� 3DODFH�� 'LVSOD\�
LQJ� WKH�ZHESDJH� LQIRUPDWLRQ�FXUDW�
HG�ZRXOG�EH�EHQHȤFLDO�WR�WKRVH�ZKR�
H[SHULHQFH�FRQFUHWH�GHWHULRUDWLRQ�DW�
WKHLU� KRPHV� DQG� EXVLQHVVHV�� 7KRVH�
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ZKR�H[SHULHQFH�D�VLPLODU�FOLPDWH�DQG�
VWUXFWXUHV�PDGH�RI�VLPLODU�PDWHULDOV�
FRXOG� EHQHȤW� IURP� HDVLO\� DFFHVVLEOH�
FRQWHQW�UHODWHG�WR�FRQFUHWH�UHVWRUD�
WLRQ�� 7KLV� FDQ� DOVR� EULQJ� WR� OLJKW� WKH�
GHWHULRUDWLRQ� RI� FRQFUHWH� LQ� WKH�
ZRUOG� DV� FRQFUHWH� LV� D� SURPLQHQW�
ZRUOGZLGH�FRQVWUXFWLRQ�PDWHULDO�  
 7KH� 0ULJDGD\DYDQ� 3DODFH�
)RXQGDWLRQ�VKRXOG�DOVR�FRQVLGHU�WKH�
SODFHPHQW�RI�DGGLWLRQDO� LQIRUPDWLRQ�
UHODWHG� WR� FRQFUHWH� UHVWRUDWLRQ� DW�
WKH� 3DODFH�� ,W� LV� UHFRPPHQGHG� WKDW�
WKH� 3DODFH� SODFH� 45� FRGHV� QHDU� WKH�
FRQFUHWH� VWUXFWXUHV� WR� EH� VFDQQHG�
WR� HQKDQFH� WKH� LQIRUPDWLRQ� UHODWHG�
WR� WKHVH� VWUXFWXUHV�� 7KH� VXSSOH�
PHQWDO� 45� FRGHV� ZRXOG� GLUHFW� WKH�
YLVLWRU� WR� WKH� VSHFLȤF�SRUWLRQ�RI� WKH�
LPSOHPHQWHG�3DODFH�ZHEVLWH�WR�SUR�
YLGH� PRUH� LQIRUPDWLRQ� DQG� HGXFD�
WLRQDO� PDWHULDOV� UHODWHG� WR� KRZ� WKH�
UHVWRUDWLRQ� ZDV� FRPSOHWHG�� 7KH� 45�
FRGHV�DUH�HDVLO\�DFFHVVLEOH�IRU�WKRVH�
ZLWK� LQWHUQHW� DFFHVV� DQG� FDQ� EH�
YLHZHG� DȰHU� OHDYLQJ� WKH� 3DODFH�� )RU�
WKRVH�ZKR�GR�QRW�KDYH� LQWHUQHW� DF�
FHVV�RU�DUH�XQIDPLOLDU�ZLWK�WKH�WHFK�
QRORJ\�� LW� LV�DOVR� UHFRPPHQGHG� WKDW�
SDPSKOHWV�EH�GLVWULEXWHG�WR�VXSSOH�
PHQW� WKH� YLVLWRU� H[SHULHQFH�� 7KH�

SDPSKOHWV� ZRXOG� SURYLGH� DQ� RYHU�
YLHZ�RI�FRQFUHWH�UHVWRUDWLRQ�DQG�UH�
KDELOLWDWLRQ�WKDW�KDV�RFFXUUHG�DW�WKH�
3DODFH�� 7KLV� LQIRUPDWLRQ� FRXOG� EH�
EURXJKW� EDFN� WR� KRPHV� DQG� EXVL�
QHVVHV� WR� DPSOLI\� WKH� SUREOHP� RI�
FRQFUHWH� GHWHULRUDWLRQ� DQG� KRZ� WR�
UHKDELOLWDWH�VWUXFWXUHV�  
 7KH� 3DODFH� )RXQGDWLRQ� VKRXOG�
H[SDQG� RQ� WKH� HGXFDWLRQDO� FRPSR�
QHQWV�GHOLYHUHG� IURP�WKLV�SURMHFW�� ,Q�
WKH�SURFHVV�RI�UHSDLULQJ�WKH�GHWHULR�
UDWLQJ� VWUXFWXUHV�� WKH� 3DODFH� )RXQ�
GDWLRQ� FRXOG� SURYLGH� GHPRQVWUD�
WLRQV�RI�WKH�WHFKQLTXHV�XVHG�WR�KHOS�
YLVLWRUV� EHȱHU� XQGHUVWDQG� ZKDW�
JRHV� LQWR� WKH� UHKDELOLWDWLRQ� RI� KLV�
WRULF� VWUXFWXUHV�� 7KH� 45� FRGHV� DQG�
SDPSKOHWV�GLVWULEXWHG�FRXOG�SURYLGH�
VXSSOHPHQWDO� LQIRUPDWLRQ�IRU�KDQGV
-RQ�GHPRQVWUDWLRQV�IRU�YLVLWRUV�  
 :H� UHFRPPHQG� WKDW� WKH�
0ULJDGD\DYDQ� 3DODFH� )RXQGDWLRQ�
IXUWKHU� H[SORUHV� WKH� IXQJXV� DQG� URW�
GHYHORSPHQW� RQ� ZRRGHQ� IUDPH�
ZRUNV��7KH�ZRRGHQ�VWUXFWXUHV�DW�WKH�
3DODFH� DUH� GHWHULRUDWLQJ� IURP� SRRU�
GUDLQDJH� RI� H[FHVV� ZDWHU�� 7KLV� KDV�
FDXVHG� WKH� GHYHORSPHQW� RI� URW� DQG�
IXQJXV� ZKLFK� KDV� FDXVHG� WKH� FRQ�
FUHWH�FHLOLQJ�WLOHV�WR�ORVH�SURSHU�VXS�

SRUW�� ([SDQGHG� UHVHDUFK� LQWR� WKLV�
DVSHFW�RI�GHWHULRUDWLRQ�DW�WKH�3DODFH�
ZLOO� KHOS� WKH� )RXQGDWLRQ� DFKLHYH�
WKHLU� JRDO� RI� IXOO� UHVWRUDWLRQ� E\� WKH�
FHQWHQQLDO�DQQLYHUVDU\�LQ������� 
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%LEOLRJUDSK\� 
�� :DȱV��-���������0DUFK������&RQFUHWH��7KH�PRVW�GHVWUXFWLYH�PD�

WHULDO�RQ�(DUWK��7KH�*XDUGLDQ��KȱSV���ZZZ�WKHJXDUGLDQ�FRP�
FLWLHV������IHE����FRQFUHWH-WKH-PRVW-GHVWUXFWLYH-PDWHULDO-
RQ-HDUWK  

�� $PHULFDQ�&RQFUHWH�,QVWLWXWH���Q�G����+LVWRU\�RI�FRQFUHWH��
:ZZ�FRQFUHWH�RUJ��KȱSV���ZZZ�FRQFUHWH�RUJ�
WRSLFVLQFRQFUHWH�WRSLFGHWDLO�KLVWRU\���RI���FRQFUHWH"
VHDUFK KLVWRU\���RI���FRQFUHWH  

�� 3RUWODQG�&HPHQW�$VVRFLDWLRQ����������7\SHV�DQG�FDXVHV�RI�FRQ�
FUHWH�GHWHULRUDWLRQ��KȱSV���ZZZ�FHPHQW�RUJ�GRFV�GHIDXOW-
VRXUFH�IFBFRQFUHWHBWHFKQRORJ\�GXUDELOLW\�LV���-W\SHV-DQG-
FDXVHV-RI-FRQFUHWH-GHWHULRUDWLRQ�SGI"VIYUVQ �  

�� 0ULJDGD\DYDQ�3DODFH����������0ULJDGD\DYDQ�RU�WK��0ULJDGD\D�
YDQ�3DODFH�)RXQGDWLRQ��KȱS���ZZZ�PULJDGD\DYDQ�RU�WK�
ODQGLQJ�HQJOLVK�HQJBKRPH�KWPO 

�� 0LQGHVV��6������������-�)LEURXV�FRQFUHWH�UHLQIRUFHPHQW��,Q�6��
0LQGHVV��(G����'HYHORSPHQWV�LQ�WKH�)RUPXODWLRQ�DQG�5HLQIRUFH�
PHQW�RI�&RQFUHWH��SS�����-������:RRGKHDG�3XEOLVKLQJ��KȱSV���
GRL�RUJ�������������������������� 

�� &RQFUHWH�6XSSO\�&R���������2FWREHU������&RQFUHWH�EDVLFV��(VVHQ�
WLDO�LQJUHGLHQWV�IRU�D�FRQFUHWH�PL[WXUH��5HWULHYHG�IURP�&RQFUHWH�
6XSSO\�&R��ZHEVLWH��KȱSV���FRQFUHWHVXSSO\FR�FRP�FRQFUHWH-
EDVLFV�  

�� *LDWHF�6FLHQWLȤF�,QF����������&RQFUHWH�PL[�GHVLJQ�>*UDSK@��
*LDWHFVFLHQWLȤF�FRP��KȱSV���ZZZ�JLDWHFVFLHQWLȤF�FRP�
HGXFDWLRQ�FRQFUHWH-PL[-GHVLJQ-MXVW-JRW-HDVLHU�  

�� 1HYLOOH��$GDP����������&KORULGH�DȱDFN�RI�UHLQIRUFHG�FRQFUHWH��$Q�
RYHUYLHZ��0DWHULDOV�DQG�6WUXFWXUHV��������-����KȱSV���
ZZZ�JHUPDQQ�RUJ�7HVW6\VWHPV�5&7���	���5&7:�
UFWB����SGI  

�� 3UDFWLFDO�(QJLQHHULQJ���������6HSWHPEHU������'RHV�UHEDU�UXVW"�
<RXWXEH��KȱSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y 3/)��+�-*+V 

��� )UDQN��$���������$SULO������0ULJDGD\DYDQ�3DODFH��+XD�+LQ��7KDL�
ODQG��5HWULHYHG�IURP�ZZZ�FKDQJSXDN�FK�ZHEVLWH��KȱSV���
ZZZ�FKDQJSXDN�FK�ELMRX[�JRBRXWB0ULJDGD\DYDQB3DODFH�SKS  

��� 7KDL�0HWHRURORJLFDO�'HSDUWPHQW����������7KH�FOLPDWH�RI�7KDLODQG�
�����-�������KȱSV���ZZZ�WPG�JR�WK�HQ�DUFKLYH�
WKDLODQGBFOLPDWH�SGI 

��� 3KDWDUDQDZLN��3���������'HFHPEHU�����&XOWXUH�RQ�WKH�FRDVW��7KH�
1DWLRQ�7KDLODQG��KȱSV���ZZZ�QDWLRQWKDLODQG�FRP�
OLIH��������� 

��� +LVWRULF�SUHVHUYDWLRQ�WRROV���Q�G����7KH�'HODZDUH�&RPSOHWH�&RP�
PXQLWLHV�7RROER[��KȱSV���ZZZ�FRPSOHWHFRPPXQLWLHVGH�RUJ�
SODQQLQJ�LQFOXVLYH-DQG-DFWLYH�SUHVHUYDWLRQ� 

��� ,VPDJLORYD��*���6DȤXOOLQ��/���	�*DIXURY��,����������8VLQJ�KLVWRULFDO�
KHULWDJH�DV�D�IDFWRU�LQ�WRXULVP�GHYHORSPHQW��3URFHGLD�-�6RFLDO�
DQG�%HKDYLRUDO�6FLHQFHV����������–�����KȱSV���
GRL�RUJ���������M�VEVSUR������������ 

��� .HHSLQJ�KLVWRU\�DOLYH�WKURXJK�UHVWRUDWLRQ�RI�KLVWRULFDO�EXLOGLQJV��
�������-DQXDU\������&RQFUHWH�5HQRYDWLRQV��KȱSV���
ZZZ�FRQFUHWHUHQRYDWLRQV�FR�XN�QHZV�NHHSLQJ-KLVWRU\-DOLYH-
UHVWRUDWLRQ-KLVWRULFDO-EXLOGLQJV� 

��� 8QLWHG�6WDWHV
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