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$FNQRZOHGJPHQWV

7KLV�SURMHFW�ZRXOG�QRW�KDYH�EHHQ�SRVVLEOH�ZLWKRXW�WKH�YLVLRQ�DQG�HQWKXVLDVWLF�VXSSRUW�RI�PDQ\�
RIILFLDOV��ODQGRZQHUV�DQG�YROXQWHHUV�IURP�WKH�VHYHQ�SDUWQHULQJ�PXQLFLSDOLWLHV� $YRQ��&DQWRQ��
(DVW�*UDQE\��)DUPLQJWRQ��*UDQE\��6LPVEXU\�DQG�6XIILHOG���

:H�WKDQN�WKH�3URMHFW�:RUNLQJ�*URXS�DQG�6SHFLDO�7RZQ�9ROXQWHHUV���)UDQ�$UPHQWDQR��+RZDUG�
%HDFK��3KLO�&KHVWHU��(OL]DEHWK�'ROSKLQ��&DURO\Q�)OLQW��&KDUOLH�)UDQFLV��%HWV\�)XUWQH\��-R\FH�
.HQQHG\�5D\PHV��6WHYH�.XVKQHU��(ULF�/XFNLQJEHDO��5REHUW�6��0HOYLQ��6WHYH�3DLQH��6DOO\�
5LHJHU��DQG�/DXULH�:KLWWHQ�

6HYHUDO�VFLHQWLVWV�SOD\HG�D�NH\�UROH�LQ�FROOHFWLQJ�ELRORJLFDO�DQG�KDELWDW�UHODWHG�GDWD�IRU�XVH�LQ�WKH�
SURMHFW��WKH\�LQFOXGH�*UHJ�+DQLVHN��-D\�.DSODQ��%LOO�0RRUKHDG��'DPRQ�2VFDUVRQ��(G�3DZODN�
'HQQLV�4XLQQ��DQG�0DUN�6DQW\U���:H�ZRXOG�OLNH�WR�H[WHQG�VSHFLDO�WKDQNV�WR�$UDP�&DOKRXQ�DQG�
WKH�8QLYHUVLW\�RI�0DLQH�IRU�WKHLU�VXSSRUW�IRU�YHUQDO�SRRO�PDSSLQJ�DQG�DVVHVVPHQW��DQG�.HQ�
0HW]OHU�DW�WKH�&RQQHFWLFXW�'HSDUWPHQW�RI�(QYLURQPHQWDO�3URWHFWLRQ IRU�KLV�DVVLVWDQFH�ZLWK�WKH�
HFRUHJLRQ�PDSSLQJ�

:H�ZRXOG�OLNH�WR�WKDQN�WKH�YROXQWHHU�YHUQDO�SRRO�VXUYH\�WHDPV�LQ�)DUPLQJWRQ��6LPVEXU\��DQG�
6XIILHOG� $P\�%DXFKLHUR� +RZDUG�%HDFK� &KULV�%HHEH� %RE�%RUJ� %DUEDUD�&KDLQ� %DUEDUD�
'DYLG��7LQD�DQG�0LNH�'HODQH\��(OL]DEHWK�'ROSKLQ� 6DUDK�)DXONQHU��%HWV\�)XUWQH\� 7RP�
+HIIHUQDQ� 6KHOO\�-DPLVRQ��7LQD�/DYLDQD� 6XH�0DFN��5HJLQD�0DKRQ\� &DURO�0DUWLQ��.HQ�
0DWKHU��-HQQLIHU�0DWWULFN��%RE�0HOYLQ��+XQWHU�1HDO��-HII�2OOHQGRUI� /DUU\�3HWHUV��-XG\�5DGNH�
6DOO\�5LHJHU��%DUEDUD�DQG�*HRUJH�5RGJHUV��&DURO�5ROOHW��5LFKDUG�6DZLW]NH��0LNH�6WDQOH\��&LQG\�
6WHPSI� 'HEUD�6ZHHQH\��*X\�DQG�3HWHU�9DQ%HFNXP��/DXULH�:KLWWHQ� 0DUJHU\�:LQWHUV� DQG�
3DPHOD�:ROI�

)RU�JHQHURXVO\�VKDULQJ�WKHLU�DGYLFH�DQG�H[SHUWLVH��ZH�ZRXOG�DOVR�OLNH�WR�WKDQN�5REHUW�$VNLQV�RI�
&RQQHFWLFXW�&ROOHJH��DQG 0LFKDHO�%HDXFKHQH��-HQQ\�'LFNVRQ��'DZQ�0F.D\��1DQF\�0XUUD\��
3DXO�5HJR��DQG�.DUHQ�=\NR�RI�WKH�&RQQHFWLFXW�'HSDUWPHQW�RI�(QYLURQPHQWDO�3URWHFWLRQ�

7KLV�SURMHFW�ZRXOG�QRW�KDYH�EHHQ�SRVVLEOH�ZLWKRXW�WKH�GHGLFDWLRQ�RI�QXPHURXV�VWDII�PHPEHUV�DW�
WKH�)DUPLQJWRQ�5LYHU�:DWHUVKHG�$VVRFLDWLRQ��)5:$��DQG�WKH :LOGOLIH�&RQVHUYDWLRQ�6RFLHW\¶V�
0HWURSROLWDQ�&RQVHUYDWLRQ�$OOLDQFH��:&6�0&$���:H�H[WHQG�VSHFLDO�WKDQNV�WR�'DQLHOOH�
/D%UXQD�DQG�.HYLQ�5\DQ�RI�:&6�0&$�IRU�HGLWLQJ��IRUPDWWLQJ��DQG�DVVHPEOLQJ�WKH�PDQXVFULSW��
:H�DOVR�H[WHQG�VSHFLDO�WKDQNV�WR�5HJLQD�0DKRQ\�DQG�(ULF�+DPPHUOLQJ�RI�WKH�)5:$�DQG�
-HQQLIHU�6FKPLW]�DQG�1LFN�0LOOHU�RI�:&6�0&$� )LQDOO\��ZH�H[WHQG�RXU�JUDWLWXGH�WR�.HYLQ�&DVH�
IRU�KLV�YLVLRQ� LQ�EULQJLQJ�WKLV�SDUWQHUVKLS�WRJHWKHU�

)XQGLQJ�IRU�WKLV�SURMHFW�ZDV�JHQHURXVO\�SURYLGHG�E\�WKH�:&6�0&$��WKH�+DUWIRUG�)RXQGDWLRQ�
IRU�3XEOLF�*LYLQJ��6ZHHWZDWHU�7UXVW��1RUWKHDVW�8WLOLWLHV�)RXQGDWLRQ�&RQQHFWLFXW�/LJKW�	 3RZHU��
WKH�%HDWULFH�)R[�$XHUEDFK�)RXQGDWLRQ� WKH�$OGR�/HRSROG�6WHZDUGVKLS�)XQG�RI�WKH�6DQG�&RXQW\�
)RXQGDWLRQ��5RELQVRQ�	�&ROH��//3��&RQQHFWLFXW�'HSDUWPHQW�RI�(QYLURQPHQWDO�
3URWHFWLRQ�6SHFLDO�(QYLURQPHQWDO�3URMHFW� DQG�WKH�WRZQV�RI�$YRQ��&DQWRQ��(DVW�*UDQE\��
)DUPLQJWRQ��*UDQE\��6LPVEXU\�DQG�6XIILHOG�
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7DEOH�RI�&RQWHQWV

,QWURGXFWLRQ ��
7KH�LPSRUWDQFH�RI�FRQVHUYLQJ�ELRGLYHUVLW\ ��
/DQG�XVH�FKDQJH�DQG�ELRGLYHUVLW\ ��
3ODQQLQJ�DW�WKH�ODQGVFDSH�OHYHO ��
7KH�)DUPLQJWRQ�5LYHU�9DOOH\ ��

%XLOGLQJ�$ZDUHQHVV�DQG�&RPPXQLW\�,QYROYHPHQW ��
0HWKRGV ��

3KDVH� ,����,GHQWLI\LQJ�ELRORJLFDO�GDWD VHWV ��
3KDVH�,,���0DSSLQJ�FRUH�KDELWDWV�DQG�IUDJPHQWDWLRQ�OHYHOV ��
3KDVH�,,,��,QWHJUDWLQJ�DYDLODEOH�QDWXUDO�UHVRXUFH�OD\HUV�WR�UHILQH�DQG�SULRULWL]H�DUHDV�IRU�VXUYH\V ��
3KDVH�,9��&RQGXFWLQJ�ILHOG�VXUYH\V��YHUQDO�SRRO�PDSSLQJ�DQG� LQYDVLYH�VSHFLHV�DVVHVVPHQWV ��
3KDVH�9����,QWHJUDWLQJ�VXUYH\�GDWD�ZLWK�KDELWDW�DUHD�PDSV�DQG�FUHDWLQJ�FRQVHUYDWLRQ�RYHUOD\V ��

7RZQ�&RQVHUYDWLRQ�3URILOHV� ��
8WLOL]LQJ�WKH�0DSV�DQG�'DWD ��

,QFRUSRUDWLRQ�LQ�WKH�3ODQ�RI�&RQVHUYDWLRQ�DQG�'HYHORSPHQW ��
0RYLQJ�IURP�SODQQLQJ�WR�DFWLRQ ��

6XPPDU\ ��
/LWHUDWXUH�&LWHG ��
7DEOHV

7DEOH����%LRORJLFDO�GLYHUVLW\�DW�PXOWLSOH�VFDOHV�ZLWKLQ�WKH�)DUPLQJWRQ�5LYHU�9DOOH\ ��
7DEOH����6WDWH�OLVWHG�YHUWHEUDWH��LQYHUWHEUDWH�DQG�SODQW�VSHFLHV�XVHG�LQ�)9%3�'DWD�$QDO\VLV ��
7DEOH����&DWHJRU\�,�&RQVHUYDWLRQ�)RFDO�6SHFLHV��QRQ�VWDWH�OLVWHG��XVHG�LQ�)9%3�'DWD�$QDO\VLV ��
7DEOH����/LVW�RI�6LJQLILFDQW�1DWXUDO�&RPPXQLWLHV�RI�&RQVHUYDWLRQ�&RQFHUQ�

XVHG�LQ�)9%3�'DWD�$QDO\VLV ��
7DEOH����6XPPDU\�RI�ELRORJLFDO�GDWDVHWV�XVHG�LQ�)9%3�GDWD�DQDO\VLV ��

)LJXUHV
)LJXUH� ��� (FRUHJLRQV�RI�WKH�)DUPLQJWRQ�5LYHU�9DOOH\ �
)LJXUH� ����/DQG�FRYHU�ZLWKLQ�WKH�SURMHFW�DUHD ��
)LJXUH� ����)UDJPHQWDWLRQ�RI�WKH�ODQGVFDSH ��
)LJXUH� ����,QWHJUDWLQJ�ELRORJLFDO�GDWD ��
)LJXUH� ����,QWHJUDWLQJ�ZHWODQG�PDSSLQJ ��
)LJXUH� ����3ULRULWL]DWLRQ�RI�VWXG\�VLWHV ��
)LJXUH� ����7KH�ELRGLYHUVLW\�FRQVHUYDWLRQ�DUHD�RYHUOD\ ��
)LJXUH� ����3URWHFWHG�SDUFHOV�ZLWKLQ�WKH�ELRGLYHUVLW\�FRQVHUYDWLRQ�DUHD�RYHUOD\ ��
)LJXUH�������$YRQ�ELRGLYHUVLW\�PDS ��
)LJXUH������&DQWRQ�ELRGLYHUVLW\�PDS ��
)LJXUH������(DVW�*UDQE\�ELRGLYHUVLW\�PDS ��
)LJXUH������)DUPLQJWRQ�ELRGLYHUVLW\�PDS ��
)LJXUH������*UDQE\�ELRGLYHUVLW\�PDS ��
)LJXUH������6LPVEXU\�ELRGLYHUVLW\�PDS ��
)LJXUH������6XIILHOG�ELRGLYHUVLW\�PDS ��
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,QWURGXFWLRQ

7KH�)DUPLQJWRQ�9DOOH\�%LRGLYHUVLW\�3URMHFW��)9%3��LV�DQ�LQWHUPXQLFLSDO�FROODERUDWLRQ�LQYROYLQJ�
VHYHQ�FRQWLJXRXV�WRZQV�ORFDWHG�ZLWKLQ�WKH�)DUPLQJWRQ�5LYHU�9DOOH\�RI�&RQQHFWLFXW� $YRQ��
&DQWRQ��(DVW�*UDQE\��)DUPLQJWRQ��*UDQE\��6LPVEXU\�DQG�6XIILHOG���7KH�SULPDU\�REMHFWLYHV�RI�
WKH�SURMHFW�DUH�WR�

�� &ROOHFW�DQG�PDS�FRPSUHKHQVLYH�GDWD�RQ�WKH�ELRORJLFDO�UHVRXUFHV�ZLWKLQ�WKH�VHYHQ�WRZQ�
DUHD�

�� ,GHQWLI\�DQG�PDS�SULRULW\�FRQVHUYDWLRQ�DUHDV�IRU�LQFRUSRUDWLRQ�ZLWKLQ�HDFK�WRZQ¶V�3ODQ�RI�
&RQVHUYDWLRQ�DQG�'HYHORSPHQW�WR�KHOS�JXLGH�PXQLFLSDO�SODQQLQJ�DQG�GHFLVLRQ�PDNLQJ�
UHJDUGLQJ�ODQG�XVH�

�� 3URPRWH�DZDUHQHVV�RI� WKH�UHJLRQ¶V�XQLTXH�HFRORJLFDO�FRPPXQLWLHV��WKH�LPSRUWDQFH�RI�
ELRGLYHUVLW\��WKUHDWV�WR�ELRGLYHUVLW\��DQG�WKH�UROH�WKDW�YDULRXV�PXQLFLSDO�FRPPLVVLRQV�FDQ�
WDNH�WRZDUGV�WKH�FRQVHUYDWLRQ�RI�ELRGLYHUVLW\�

7KH�SURMHFW�LV�FRRUGLQDWHG�E\�WKH 0HWURSROLWDQ�&RQVHUYDWLRQ�$OOLDQFH��D�SURJUDP�RI�WKH�:LOGOLIH�
&RQVHUYDWLRQ�6RFLHW\��:&6�0&$���DQG�WKH�)DUPLQJWRQ�5LYHU�:DWHUVKHG�$VVRFLDWLRQ��)5:$��
7KH�)9%3�LV�DQ�H[WHQVLRQ�RI�VHYHUDO�RWKHU�FRQVHUYDWLRQ�LQLWLDWLYHV�XQGHUWDNHQ�E\�WKH�:&6�0&$�
LQ�WKH�WUL�VWDWH�UHJLRQ�RI�&RQQHFWLFXW��1HZ�<RUN�DQG�1HZ�-HUVH\�LQFOXGLQJ�WKH�(DVWHUQ�
:HVWFKHVWHU�%LRWLF�&RUULGRU��0LOOHU�	�.OHPHQV��������WKH�&URWRQ�WR�+LJKODQGV�%LRGLYHUVLW\�
3ODQ��0LOOHU�	�.OHPHQV��������DQG�WKH�6RXWKHUQ�:DOONLOO�%LRGLYHUVLW\�3ODQ��0LOOHU�HW�DO����������
3ODQQLQJ�PRGHOV�VXFK�DV�WKHVH�VWUDWHJLFDOO\�OLQN FRQWLJXRXV�WRZQV�DQG�SURYLGH�WKH�PHFKDQLVP
IRU�LQGLYLGXDO�PXQLFLSDOLWLHV�WR�DGGUHVV�WKHLU�ORFDO�FRQVHUYDWLRQ�QHHGV�LQ�D�PDQQHU�WKDW�DOVR�
IRVWHUV�UHJLRQDO�FRQVHUYDWLRQ�SODQQLQJ���7KH�PRGHO�DOVR�SURYLGHV�D�VLJQLILFDQW�VFDOH�RI�HFRQRPLF�
HIILFLHQF\���%\�VSUHDGLQJ�FRVWV�DPRQJ�D�JURXS�RI�WRZQV��WKH�FRVW�IRU�DQ\�VLQJOH�WRZQ�WR�
DFFRPSOLVK�WKH�VDPH�ZRUN�LV�PXFK�UHGXFHG���,QWHUPXQLFLSDO�SDUWQHUVKLSV�DUH�DOVR�DWWUDFWLYH�WR
SRWHQWLDO�GRQRUV�EHFDXVH�WKH\�DUH�ERWK�ORFDO�DQG�UHJLRQDO�LQ�VFRSH�

$�IRUPDO�)9%3�ZRUNLQJ�JURXS�ZDV�FUHDWHG�WR�DVVLVW�LQ�DGPLQLVWHULQJ�DQG�FRPPXQLFDWLQJ�ORFDOO\�
DERXW�WKH�SURMHFW���7KH�ZRUNLQJ�JURXS�FRQVLVWV�RI�UHSUHVHQWDWLYHV�IURP�HDFK�RI�WKH�SDUWLFLSDWLQJ�
WRZQV�LQFOXGLQJ�WRZQ�SODQQLQJ�VWDII�DQG�FRPPLVVLRQ�PHPEHUV��ODQG�WUXVW�RIILFLDOV��
HQYLURQPHQWDO�DWWRUQH\V��SURIHVVLRQDO�HFRORJLVWV��DQG�:&6�0&$�DQG�)5:$�VWDII�

7KH�SURMHFW�ZDV�RIILFLDOO\�ODXQFKHG�LQ�1RYHPEHU������ZLWK�D�ZRUNVKRS�WKDW�EURXJKW�WRJHWKHU�D�
EURDG�DUUD\�RI�H[SHUWV�LQFOXGLQJ�WRZQ�SODQQHUV�DQG�FRPPLVVLRQ�PHPEHUV�IURP�WKH�VHYHQ�
SDUWLFLSDWLQJ�WRZQV��ELRORJLVWV�IURP�WKH�&RQQHFWLFXW�'HSDUWPHQW�RI�(QYLURQPHQWDO�3URWHFWLRQ��
:&6�0&$��7KH�1DWXUH�&RQVHUYDQF\��DQG�WKH�&RQQHFWLFXW�0XVHXP�RI�1DWXUDO�+LVWRU\��DQ�
HQYLURQPHQWDO�DWWRUQH\��ODQG�XVH�PDQDJHUV�IURP�WKH�0F/HDQ�*DPH�5HIXJH��WKH�0HWURSROLWDQ�
'LVWULFW�&RPPLVVLRQ��0'&���DQG�WKH�)5:$���7KLV�ZRUNLQJ�VHVVLRQ�IRFXVHG�RQ�REWDLQLQJ�LQSXW�
RQ�WKH�IROORZLQJ�DUHDV�WR�JXLGH�SURMHFW�VWDII�LQ�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI�WKH�SURMHFW�

� .QRZOHGJH�RI�H[LVWLQJ�DQG�DYDLODEOH�VRXUFHV�RI�ELRORJLFDO�GDWD�IRU�WKH�)DUPLQJWRQ�9DOOH\�
WKDW�FRXOG�EH�LQFRUSRUDWHG�LQWR�WKH�SURMHFW�



�

� 6WUDWHJLHV�IRU�PDQDJLQJ�WKH�ELRORJLFDO�GDWD�VHW��LQFOXGLQJ�JXLGHOLQHV�IRU�VKDULQJ�DQG�
GLVWULEXWLQJ�WKH�GDWD��DV�ZHOO�DV�GHYHORSLQJ�*,6�GDWD�OD\HUV�

� $SSURDFKHV�DQG�PHWKRGV�WR�XQGHUWDNLQJ�WKH�ILHOG�UHVHDUFK�FRPSRQHQW�RI�WKH�SURMHFW�

7KH�,PSRUWDQFH�RI�&RQVHUYLQJ�%LRGLYHUVLW\
$OWKRXJK�VPDOO�LQ�ODQG�DUHD��WKH�&RQQHFWLFXW� ODQGVFDSH�LV GLYHUVH�IRU�LWV�VL]H��IHDWXULQJ�DQ�
LPSUHVVLYH�UDQJH�RI�GLVWLQFW�HFRORJLFDO�UHJLRQV�DQG�ZLWKLQ�WKHP��D�ULFKGLYHUVLW\�RI�DQLPDOV�DQG�
SODQWV��(YHQ�ZLWKLQ�WKH�VHYHQ�WRZQ�DUHD�RI�WKH�)DUPLQJWRQ�5LYHU�YDOOH\�FRYHUHG�E\�WKH�)9%3�
WKLV�LV�HYLGHQW���%LRGLYHUVLW\�HQFRPSDVVHV�WKH�ULFKQHVV�RI�OLIH�DW�DOO�OHYHOV��IURP�WKH�JHQHWLF�OHYHO�
WR�WKH�VSHFLHV�DQG�SRSXODWLRQ��QDWXUDO�FRPPXQLW\��DQG�HFRUHJLRQ�OHYHOV���$OO�RI�WKHVH�OHYHOV�RI�
GLYHUVLW\�DUH�UHSUHVHQWHG�ZLWKLQ�WKH�)DUPLQJWRQ�5LYHU�9DOOH\�DQG�DUH�LPSRUWDQW�IRU�IXWXUH�
FRQVHUYDWLRQ�SODQQLQJ����7DEOH���SURYLGHV�DQ�H[DPSOH�RI�WKH�GLIIHUHQW�OHYHOV�RI�GLYHUVLW\�
RFFXUULQJ�ZLWKLQ� WKH�)DUPLQJWRQ�5LYHU�9DOOH\�

7DEOH��� %LRORJLFDO�GLYHUVLW\�DW�PXOWLSOH�VFDOHV�ZLWKLQ�WKH�)DUPLQJWRQ�5LYHU�9DOOH\�

*HQHWLF�SRSXODWLRQ�/HYHO 6SHFLHV�/HYHO &RPPXQLW\�/HYHO (FRUHJLRQ�/HYHO
*HQRPH�GLYHUVLW\�DPRQJ�
K\EULG�SRSXODWLRQV�RI�WKH�
EOXH�VSRWWHG�-HIIHUVRQ�
VDODPDQGHU�FRPSOH[�

1LQHWHHQ�VSHFLHV�RI�
VDODPDQGHUV�DQG�RWKHU�
DPSKLELDQV�

9HUQDO�SRRO�EUHHGLQJ�
FRPPXQLW\�RI�DPSKLELDQV��
DQG�DVVRFLDWHG�UHSWLOHV��
LQYHUWHEUDWHV��DQG�SODQWV �

7UDSURFN�ULGJHV�DQG�WKH�
PRVDLF�RI�YHUQDO�SRROV�DQG�
IRUHVW�KDELWDW�FRPPXQLWLHV�
DQG�WKHLU�DVVRFLDWHG�DQLPDO�
DQG�SODQW�VSHFLHV�

%LRORJLVWV�DUH�IUHTXHQWO\�DVNHG�WKH�TXHVWLRQ��³:K\�GRHV�ELRGLYHUVLW\�PDWWHU"´ 0DLQWDLQLQJ�WKH�
QDWLYH�ELRGLYHUVLW\�RI�D�UHJLRQ�KDV�PDQ\�EHQHILWV�DQG�YDOXHV���%LRORJLFDOO\�GLYHUVH�HFRV\VWHPV�
DUH�KHDOWK\�HFRV\VWHPV��VXVWDLQLQJ�LPSRUWDQW�QDWXUDO�SURFHVVHV�VXFK�DV�VRLO�FUHDWLRQ��SROOLQDWLRQ��
GHFRPSRVLWLRQ�RI�RUJDQLF�PDWWHU��DQG�ILOWUDWLRQ�RI�ZDWHU���7KHUH�DUH�DOVR�HQRUPRXV�UHFUHDWLRQDO�
EHQHILWV�DVVRFLDWHG�ZLWK�ELRGLYHUVLW\ ZKLFK�RIWHQ�WUDQVODWH�WR�HFRQRPLF�EHQHILWV�EHFDXVH�RI�
VWURQJ�LQWHUHVW�DPRQJ�WKH�SXEOLF�LQ�REVHUYLQJ�ZLOGOLIH���$�UHFHQW�VWXG\�FRQGXFWHG�LQ�'XWFKHVV�
&RXQW\��1HZ�<RUN�SURYLGHG�DQ�LOOXVWUDWLRQ�RI�WKH�UHODWLRQVKLS�EHWZHHQ�ORFDO�ELRGLYHUVLW\�DQG�
/\PH�GLVHDVH�ULVN���7KH�VWXG\�IRXQG�WKDW�VPDOOHU�����KD����IUDJPHQWHG�IRUHVWV�VXSSRUWHG�D�KLJKHU�
GHQVLW\�RI�LQIHFWHG�GHHU�WLFN�Q\PSKV��&RQVHTXHQWO\�WKHVH�IRUHVW�IUDJPHQWV�SUHVHQW�D�PXFK�JUHDWHU�
/\PH�GLVHDVH�ULVN�WKDQ�ODUJHU�IRUHVW�DUHDV��$OODQ�HW�DO��������� 7KH�DXWKRUV�DWWULEXWHG�WKH�LQFUHDVH�
LQ�GHQVLW\�RI�Q\PSKDO�WLFNV�DQG�WKH�SUHYDOHQFH�RI�Q\PSKDO�LQIHFWLRQ�WR�WKH�ORVV�RI�YHUWHEUDWH�
VSHFLHV�UHVXOWLQJ�IURP�IRUHVW�IUDJPHQWDWLRQ���0DQ\�RI�WKHVH�YHUWHEUDWHV�DUH�FRPSHWLWRUV�RU�
SUHGDWRUV�RI�WKH�ZKLWH� IRRWHG�PRXVH��WKH�SULPDU\�QDWXUDO�UHVHUYRLU�IRU�WKH�/\PH�EDFWHULXP��$OODQ�
HW�DO���������:KLWH�IRRWHG�PRXVH�SRSXODWLRQV�DUH�QRW�GLPLQLVKHG�E\�IRUHVW�IUDJPHQWDWLRQ�DQG��LQ�
IDFW��FDQ�LQFUHDVH�LQ�GHQVLW\�XQGHU�VXFK�FRQGLWLRQV���&OHDUO\��DV�RXU�XQGHUVWDQGLQJ�RI�HFRV\VWHP�
IXQFWLRQV�JURZV��RXU�XQGHUVWDQGLQJ�RI�WKH�LPSRUWDQFH�RI�ELRORJLFDOO\�GLYHUVH�V\VWHPV�DQG�WKHLU�
LPSDFW�RQ�KXPDQ�SRSXODWLRQV�JURZV�DV�ZHOO�



�

/DQG�8VH�&KDQJH�DQG�%LRGLYHUVLW\
$V�ZLWK�DOO�RI�1HZ�(QJODQG��WKH�)DUPLQJWRQ�5LYHU�9DOOH\�KDV�XQGHUJRQH�VLJQLILFDQW�FKDQJHV�LQ�
ODQG�XVH�VLQFH�FRORQLDO�VHWWOHPHQW���2ULJLQDOO\�WKH�DUHD�ZDV�SUHGRPLQDQWO\�PDWXUH�IRUHVW�ZLWK�
RSHQLQJV�FUHDWHG�E\�EHDYHU�DFWLYLW\�DQG�RWKHU�QDWXUDO�SURFHVVHV�LQFOXGLQJ�ZLOGILUH��%\�WKH�ODWH�
����V��H[WHQVLYH�FOHDULQJ�RI�IRUHVWV�IRU�DJULFXOWXUH�DQG�WLPEHU�UHVXOWHG�LQ�WKH�GHIRUHVWDWLRQ�RI
PRUH�WKDQ�WKUHH�TXDUWHUV�RI�WKH�ODQGVFDSH����'XULQJ�WKH�DJULFXOWXUDO�SHULRG��DUHDV�XQVXLWDEOH�IRU�
IDUPLQJ��H�J���VWHHS�ULGJHV�DQG�ODUJH�ZHWODQGV��VHUYHG�DV�³UHIXJLD´�IRU�ZLOGOLIH��HVSHFLDOO\�IRUHVW�
GHSHQGHQW�VSHFLHV���$OWKRXJK�FXUUHQW�GHYHORSPHQW�SUHVVXUHV�LPSLQJH�RQ�VXFK�DUHDV��WKH\�UHPDLQ�
VRPH�RI�RXU�PRVW�ELRORJLFDOO\�ULFK�KDELWDWV���,Q�WKH�HDUO\�����V��DV�IDUPLQJ�JUDGXDOO\�ZDQHG�ZLWK�
WKH�DGYHQW�RI�PDQXIDFWXULQJ�UHVXOWLQJ�IURP�LQGXVWULDO�GHYHORSPHQW��UHIRUHVWDWLRQ�RI�WKH�ODQGVFDSH�
EHJDQ�LQ�HDUQHVW�DQG�FRQWLQXHG�WKURXJKRXW�WKH�����V���$V�WKH�IRUHVWV�JUDGXDOO\�UHWXUQHG��ZLOGOLIH�
ZDV�DEOH�WR�UH�FRORQL]H�WKH�ODQGVFDSH�DQG�WKHLU�SRSXODWLRQV�UHERXQGHG�

7KH�NH\�HOHPHQWV�LQ�WKH�H[DPSOH�DERYH DUH�UHVLOLHQF\�DQG�FRQQHFWLYLW\���$V�ODQG�XVHV�FKDQJHG�
RYHU�WLPH��PDQ\�VSHFLHV�RI�ZLOGOLIH�DQG�QDWXUDO�FRPPXQLWLHV�ZHUH�DEOH�WR�DGDSW�WR�WKHVH�FKDQJHV���
)RU�H[DPSOH��FHUWDLQ�JUDVVODQG�GHSHQGHQW�ELUGV��VXFK�DV�WKH�EREROLQN��'ROLFKRQ\[�RU\]LYRUXV�
DQG�HDVWHUQ�PHDGRZODUN��6WXUQHOOD�PDJQD���PDNH�XVH�RI�KD\ILHOGV�DV�VXUURJDWH�KDELWDW�IRU�WKHLU�
QDWLYH�JUDVVODQG�EUHHGLQJ�KDELWDWV��0LOOHU�	�.OHPHQV�������

7RGD\¶V�ODQG�XVH�SDWWHUQV�DUH�HQWLUHO\�GLIIHUHQW�IURP�WKRVH�RI�KLVWRULF�WLPHV���$�UHVLOLHQW�UHDFWLRQ�
WR�VSUDZO�LQ�QRW SRVVLEOH�IRU�PRVW�VSHFLHV���,Q�WKH�FXUUHQW�ZDYH�RI�VSUDZO��SHUPDQHQW�VWUXFWXUHV�
DUH�HUHFWHG���+LJKZD\V��SDUNLQJ�ORWV��VXEGLYLVLRQV��DQG�FRPPHUFLDO�GHYHORSPHQWV�IUDJPHQW�
UHPDLQLQJ�WUDFWV�LQWR�VPDOOHU�SLHFHV��DQG�LVRODWH�WKHP�IURP�RWKHU�WUDFWV���7KH�LPSHUYLRXV�VXUIDFHV�
FUHDWHG�WKURXJK�VXFK�GHYHORSPHQW�GHJUDGH�WKH�ODVW�SDUFHOV�RI�KDELWDW�E\�GUDVWLFDOO\�DOWHULQJ�
K\GURORJLF�FRQGLWLRQV��LPSDFWLQJ�ZDWHU�TXDOLW\�DQG�LQWURGXFLQJ�³HGJH�HIIHFWV´�WKDW�GHJUDGH�WKH�
UHPDLQLQJ�WHUUHVWULDO�KDELWDW���$OWKRXJK�FDUHIXO�SODQQLQJ�FDQ�PLWLJDWH�VRPH�RI�WKH�DGYHUVH�
LPSDFWV�RI�VXFK�GHYHORSPHQW��PRVW�SODQQLQJ�RFFXUV�RQ�D�VLWH�VSHFLILF�VFDOH��DQG�GRHV�QRW�
FRQVLGHU�WKH�PXFK�ODUJHU�ODQGVFDSH�VFDOH�SLFWXUH���,URQLFDOO\��WKH�ODQG�UHYLHZ�SURFHVV�FXUUHQWO\�
SUDFWLFHG�E\�PRVW�PXQLFLSDOLWLHV�PD\�DFWXDOO\�IRVWHU�IUDJPHQWDWLRQ�E\�FRQVLGHULQJ�WRR�VPDOO�DQ�
DUHD�LQ�WKH�UHYLHZ�SURFHVV���7KH�WUDQVLWLRQV�WKDW�DUH�RFFXUULQJ�ZLWKLQ�RXU�ODQGVFDSH�WRGD\�DUH�
PXFK�PRUH�SHUPDQHQW�WKDQ�SDVW�FKDQJHV��DQG�WKH\�GR�QRW�DFFRPPRGDWH�RXU�QDWLYH�ELRGLYHUVLW\���
7KH�IHZ�ZLOGOLIH�VSHFLHV�WKDW�KDYH�DGDSWHG�WR�VXFK�FKDQJHV�DUH�RSSRUWXQLVWLF�DQG�RU�LQYDVLYH�
VSHFLHV��ZKLFK�WKULYH�DW�WKH�H[SHQVH�RI�D�PRUH�GLYHUVH�DQG�EDODQFHG�ELRORJLFDO�FRPPXQLW\�
�0LOOHU�	�.OHPHQV���������

$SSUR[LPDWHO\�D�TXDUWHU�RI�D�PLOOLRQ�SHRSOH�UHVLGH�ZLWKLQ�WKH�)DUPLQJWRQ�5LYHU�9DOOH\���'XULQJ�
WKH�SHULRG������WKURXJK������SRSXODWLRQ�LQ�WKH�VHYHQ�)9%3�WRZQV�JUHZ�E\������IURP��������
WR����������8�6��&HQVXV���������+RZHYHU��SRSXODWLRQ�JURZWK�LV�QRW�WKH�SULPDU\�IDFWRU�GULYLQJ�
ODQG�XVH� LVVXHV��UDWKHU�LW�LV�D�VKLIW�LQ�SRSXODWLRQ�IURP�WKH�FLWLHV�WR�WKH�VXUURXQGLQJ�UXUDO�DUHDV�DQG�
VXEXUEV��FRXSOHG�ZLWK�WKH�FXUUHQW�SDWWHUQ�RI�GHYHORSPHQW�VSUHDGLQJ�DFURVV�WKH�ODQGVFDSH���7KLV�
SDWWHUQ�RI�ODQGVFDSH�GHYHORSPHQW�LV�W\SLFDOO\�UHIHUUHG�WR�DV�³VSUDZO´��VHH�-RKQVRQ�	�.OHPHQV�
������

)RU�H[DPSOH��D�UHFHQW�UHSRUW�RQ�WKH�&DSLWRO�5HJLRQ��LQ�ZKLFK�WKH�)9%3�VHYHQ�WRZQ�VWXG\�DUHD�LV�
VLWXDWHG��IRXQG�WKDW�GXULQJ�WKH�SHULRG������������WKH�UHJLRQ¶V�SRSXODWLRQ�UHVLGLQJ�LQ�UXUDO�DQG�
VXEXUEDQ�FRPPXQLWLHV�PRUH�WKDQ�GRXEOHG��LQFUHDVLQJ�IURP�����WR�������&RQYHUVHO\��WKH�VKDUH�



�

RI�WKH�UHJLRQ¶V�SRSXODWLRQ�UHVLGLQJ�LQ�IXOO\�VXEXUEDQ�DQG�XUEDQ�FRPPXQLWLHV�GHFOLQHG�IURP�����
WR������&DSLWRO�5HJLRQ�&RXQFLO�RI�*RYHUQPHQWV��������

7KH�VSUDZOLQJ�SDWWHUQ�RI�KRXVLQJ�GHYHORSPHQW�RYHU�WKH�SDVW�VHYHUDO�GHFDGHV�DOVR�UHIOHFWV�WKH�
VKLIW�LQ�WKH�UHJLRQ¶V�SRSXODWLRQ�IURP�WKH�FLW\�WR�WKH�VXEXUEV���8VLQJ�FHQVXV�GDWD�DV�D�PHDVXUH�RI�
KRZ�PXFK�XQGHYHORSHG�ODQG�LQ�WKH�UHJLRQ�ZDV�FRQYHUWHG�WR�UHVLGHQWLDO�XVH�GXULQJ�WKH�SHULRG�
�����������WKH�UHSRUW�IRXQG�WKDW WKHUH�ZHUH�������IHZHU�DFUHV�RI�XQGHYHORSHG�ODQG�LQ������WKDQ�
LQ��������)RU�WKH�PRVW�SDUW��WKLV�ODQG�ZDV�FRQYHUWHG�WR�ORZ�GHQVLW\�UHVLGHQWLDO�XVH��W\SLFDO�RI�
VXEGLYLVLRQ�GHYHORSPHQW��RQ�RQH��WR�WZR�DFUH�ORWV���,I�WKLV�WUHQG�FRQWLQXHV��WKH�DQDO\VLV�HVWLPDWHG�
WKDW�QHDUO\�������DFUHV�RI�UXUDO��XQGHYHORSHG�DUHD�ZRXOG�EH�FRQYHUWHG�WR�QHZ�VXEGLYLVLRQV�E\�
������&DSLWRO�5HJLRQ�&RXQFLO�RI�*RYHUQPHQWV���������

)XUWKHU�HYLGHQFH�RI�WKH�H[WHQW�RI�WKLV�SUREOHP�ZDV�UHIOHFWHG�LQ�D�UHFHQW�&RQQHFWLFXW�VWXG\�WKDW�
IRXQG�WKDW�EHWZHHQ������DQG�������&RQQHFWLFXW¶V�SRSXODWLRQ�JUHZ�E\�D�PRGHVW������KRZHYHU��
WKH�DPRXQW�RI�GHYHORSHG�ODQG�JUHZ�E\�PRUH�WKDQ������GXULQJ�WKLV�VDPH�SHULRG��2UILHOG�������

3ODQQLQJ�DW�WKH�/DQGVFDSH�/HYHO
$V�VSUDZO�SURFHHGV��ODUJH�WUDFWV�RI�KDELWDW�ZLWKLQ�RXU�ODQGVFDSH�DUH�IUDJPHQWHG�LQWR�HYHU�VPDOOHU�
FRPSRQHQWV���7R�PDLQWDLQ�ELRGLYHUVLW\��ZH�PXVW�HQVXUH�WKDW�UHPDLQLQJ�KDELWDWV�DUH�RI�VXIILFLHQW�
VL]H�DQG�TXDOLW\�WR�VXSSRUW�YLDEOH�SRSXODWLRQV��DQG�WKDW�WKH\�DUH�DUUDQJHG�LQ�VXFK�D�ZD\�WKDW�
DOORZV�GLVSHUVDO�RI�SODQWV�DQG�DQLPDOV�DFURVV�WKH�ODQGVFDSH���.OHPHQV�DQG�RWKHUV�KDYH�GHVFULEHG�
WKLV�DV�FUHDWLQJ�RU�PDLQWDLQLQJ�D�³SHUPHDEOH�ODQGVFDSH�´��7KH�IROORZLQJ�SDUDJUDSKV�GHILQH�WKRVH�
ODQGVFDSH�FRPSRQHQWV��DQG�GLVFXVV�KRZ�HFRORJLFDO�IXQFWLRQ�FDQ�EH�PDLQWDLQHG�WKURXJK�EHWWHU�
SODQQLQJ���

$OO�WRR�RIWHQ��ODQG�XVH�GHFLVLRQV�DUH�PDGH�DW�WKH�PXQLFLSDO�OHYHO�ZLWKRXW�WKH�EHQHILW�RI�EDVHOLQH�
ELRORJLFDO�LQIRUPDWLRQ��RU�ZLWKRXW�PHFKDQLVPV�WR�LQWHJUDWH�VXFK�LQIRUPDWLRQ�LQWR�SODQQLQJ�
SURFHVVHV���7KLV�RFFXUV�GHVSLWH�VLJQLILFDQW�HIIRUWV�RI�FRQFHUQHG�FLWL]HQV�DQG�PXQLFLSDO�RIILFLDOV���
7KH�JDS�EHWZHHQ�LQIRUPDWLRQ�SURYLGHUV��VFLHQWLVWV��DQG�LQIRUPDWLRQ�XVHUV��ORFDO�GHFLVLRQ�
PDNHUV��FUHDWHV�D�PDMRU�REVWDFOH���:&6�0&$�KDV�LGHQWLILHG�WKUHH�IXQGDPHQWDO�FKDOOHQJHV�WKDW�
OHDG�WR�WKLV�VLWXDWLRQ��0LOOHU�	�.OHPHQV�������

�� %DVHOLQH�GDWD�DUH�JHQHUDOO\�QRW�DYDLODEOH���:LWKRXW�GDWD��LW�LV�LPSRVVLEOH�WR�SODQ�IRU�
HFRQRPLF�JURZWK�ZKLOH�VLPXOWDQHRXVO\�HQVXULQJ�HQYLURQPHQWDO�LQWHJULW\���%DVHOLQH�
HFRORJLFDO�GDWD�FDQ�EH�XVHG�WR�LGHQWLI\�DUHDV�RI�ELRORJLFDO�VLJQLILFDQFH�ZRUWK\�RI�
SURWHFWLRQ��DQG�WR�LGHQWLI\�DUHDV�RI�OHVVHU�VLJQLILFDQFH��

�� (YHQ�ZKHUH�GDWD�DUH�UHDGLO\�DYDLODEOH��PHFKDQLVPV�UDUHO\�H[LVW�WR�WUDQVODWH�WKH�GDWD�LQWR�
SROLF\����7R�DGGUHVV�WKLV�SUREOHP�:&6�0&$�KDV�EHHQ�GHYHORSLQJ�D�VHW�RI�SXEOLFDWLRQV�WR�
VHUYH�DV�³FRQVHUYDWLRQ�WRROV´�DQG�LGHQWLI\LQJ�VLPLODU�WRROV�WKDW�ZLOO�DLG�SODQQHUV�DQG�RWKHU�
GHFLVLRQ�PDNHUV�LQ�WKH�DSSOLFDWLRQ�RI�ELRORJLFDO�GDWD���7KHVH�WRROV�DUH�WDUJHWHG�DW�D�EURDG�
FRQVWLWXHQF\��WR�DGGUHVV�ODQG�XVH�LVVXHV�ZLWKLQ�&RQQHFWLFXW��1HZ�<RUN�DQG�1HZ�-HUVH\���
:&6�0&$�DQG�)5:$�ZLOO�ZRUN�FORVHO\�ZLWK�SURMHFW�WRZQV�WR�LQFRUSRUDWH�WKHVH�
FRQVHUYDWLRQ�WRROV�LQWR�ORFDO�VWUDWHJLHV�IRU�ELRGLYHUVLW\�FRQVHUYDWLRQ���)RU�PRUH�
LQIRUPDWLRQ�RQ�WKHVH�WRROV��WKH�UHDGHU�FDQ�UHIHU�WR�0&$�7HFKQLFDO�3DSHU�6HULHV��1R�����



�

HQWLWOHG�³)URP�3ODQQLQJ�WR�$FWLRQ���%LRGLYHUVLW\�&RQVHUYDWLRQ�LQ�&RQQHFWLFXW�7RZQV´�
�.OHPHQV�HW�DO��������

�� %LRORJLFDO�GDWD�DQG�FRQVHUYDWLRQ�WRROV�DUH�LQHIIHFWLYH�XQOHVV�WKH\�DUH�DFFHSWHG�DV�SDUW�RI�
D�FRPPXQLW\¶V�JRDOV�DQG�LQWHJUDWHG�LQWR�ODQG�XVH�SUDFWLFHV���:&6�0&$�DQG�WKH�)5:$�
VWULYH�WR�UDLVH�DZDUHQHVV�DQG�XQGHUVWDQGLQJ�RI�ELRGLYHUVLW\�FRQFHUQV�DPRQJ�PXQLFLSDO�
RIILFLDOV��ODQG�WUXVW�SHUVRQQHO��WKH�JHQHUDO�SXEOLF�DQG�RWKHUV�ZKR�LQIOXHQFH�WKH�SDWWHUQV�RI�
GHYHORSPHQW�XSRQ�RXU�ODQGVFDSHV���7KLV�LV�DFFRPSOLVKHG�E\�VHUYLQJ�LQ�DQ�DGYLVRU\�
FDSDFLW\�WR�SODQQLQJ�FRPPLVVLRQV�DQG�RWKHU�HQWLWLHV��UDLVLQJ�DZDUHQHVV�RI�ELRGLYHUVLW\�E\�
FRQGXFWLQJ�LQIRUPDWLYH�SUHVHQWDWLRQV�DQG�ILHOG�WULSV��DQG�SURPRWLQJ� LQWHUPXQLFLSDO��
FRRSHUDWLYH�HIIRUWV�WR�SODQ�IRU�ELRGLYHUVLW\�

)RU�GHYHORSPHQW�WR�RFFXU�LQ�D�PDQQHU�WKDW�LV�FRPSDWLEOH�ZLWK�ELRGLYHUVLW\�� WKH�³SRURVLW\´�RI�WKH�
ODQGVFDSH�PXVW�EH�PDLQWDLQHG�ZLWK�UHJDUG�WR�ZLOGOLIH�KDELWDW��DOORZLQJ�DQLPDOV�WR�PRYH�DURXQG�
GHYHORSPHQW�QRGHV��,Q�RUGHU�WR�FUHDWH�D�SRURXV�ODQGVFDSH��ZH�PXVW�XQGHUVWDQG�DQG�DFFRPPRGDWH�
FRUH�ZLOGOLIH�KDELWDW�DUHDV��RU�³KXEV�´�DQG�WKH�FRQQHFWLRQV�EHWZHHQ�WKHP��,Q�JHQHUDO��KDELWDW�KXEV�
DUH�EHWWHU�DEOH�WR�VXSSRUW�KHDOWK\��YLDEOH�SRSXODWLRQV�WKDQ�VPDOOHU�DUHDV���7KH�FRQQHFWLRQV�
EHWZHHQ�KXEV�DUH�RI�SDUDPRXQW�LPSRUWDQFH��DOWKRXJK�WKH\�PD\�QRW�EH�DV�SULVWLQH�DV�WKH�KXEV�WKH\�
FRQQHFW��WKH\�HQDEOH�GLVSHUVDO�RI�SODQWV�DQG�DQLPDOV�DPRQJ�WKH�KXEV��PDLQWDLQLQJ�JHQH�SRROV�DQG�
SUHYHQWLQJ�ORFDO�H[WLQFWLRQV���(FRORJLFDOO\�IULHQGO\�GHYHORSPHQW�LV�D�SRURXV�ODQGVFDSH�FRQVLVWLQJ
RI�FRPSDFW�GHYHORSPHQW�QRGHV�ZLWK�PXOWLSOH��EURDG�VZDWKV�RI�KDELWDW�FRQQHFWLRQV�H[WHQGLQJ�
DURXQG�WKHP�� OLQNLQJ�KDELWDW�KXEV��,Q�DGGLWLRQ��JUHDW�DWWHQWLRQ�LV�SDLG�WR�GHVLJQLQJ�URDGV�DQG�
LQIUDVWUXFWXUH�WKDW�KDYH�D�ORZ�HFRORJLFDO�LPSDFW��7KXV��HFRORJLFDOO\�IULHQGO\�GHYHORSPHQW�VKRXOG
EH�HQYLVLRQHG�DV FRPSDFW�GHYHORSPHQW�QRGHV�LQ�D�VXUURXQGLQJ�PDWUL[�RI�ZLOGOLIH�KDELWDW�UDWKHU�
WKDQ�IUDJPHQWV�RI�ZLOGOLIH�KDELWDW�ZLWKLQ�D�PDWUL[�RI�GHYHORSPHQW��

%HFDXVH�ZH�DUH�PDNLQJ�SHUPDQHQW�FKDQJHV�WR�RXU�ODQGVFDSH��LW�LV�LPSHUDWLYH�WR�FDUHIXOO\�LGHQWLI\�
ZKHUH�WKH�PDWUL[�RI�ZLOGOLIH�KDELWDWV�DQG�FRUULGRUV�RFFXUV���,W�LV�QRW�VXIILFLHQW�WR�UDQGRPO\�SURWHFW�
VPDOO�SDUFHOV�RU�³LVODQG´�KDELWDWV�DFURVV�WKH�UHJLRQ�LQ�WKH�KRSH�WKDW�WKH\�ZLOO�SURYLGH�YLDEOH�
ZLOGOLIH�KDELWDW���,QVWHDG��ZH�PXVW�GLVFRYHU�ZKHUH�VSHFLHV�DQG�QDWXUDO�FRPPXQLWLHV�DOUHDG\�RFFXU�
�L�H���SULRULW\�KDELWDWV���DQG�XVH�WKH�UHVXOWV�RI�WKRVH�LQTXLULHV�DV�D�WHPSODWH�IRU�PDNLQJ�IXWXUH�ODQG�
XVH�GHFLVLRQV���,I�ZH�DSSO\�WKLV�FRQFHSWXDO�WHPSODWH�WR�JXLGH�GHYHORSPHQW�SDWWHUQV��LW�PD\�EH�
SRVVLEOH�WR�PDLQWDLQ�ELRGLYHUVLW\�DQG�HFRORJLFDO�KHDOWK���:LWKRXW�WKLV�WHPSODWH�WR�JXLGH�XV��ORVV�
RI�ELRGLYHUVLW\�LV�FHUWDLQ��0LOOHU�	�.OHPHQV�������������

7KH�)DUPLQJWRQ�5LYHU�9DOOH\
7KH�)DUPLQJWRQ�5LYHU�:DWHUVKHG�FRYHUV�DQ�DUHD�RI�����VTXDUH�PLOHV�HQFRPSDVVLQJ�RYHU����
WRZQV�LQ�&RQQHFWLFXW�DQG�0DVVDFKXVHWWV���:KLOH�SUHGRPLQDQWO\�UXUDO�LQ�FKDUDFWHU�ZLWK�ODUJH�
WUDFWV�RI�IRUHVW�UHPDLQLQJ�LQ�WKH�KHDGZDWHUV��H[WHQVLYH�ULGJHV�DQG�QXPHURXV�ZHWODQG�V\VWHPV��WKH�
)DUPLQJWRQ�5LYHU�YDOOH\�VXSSRUWV�D�PRVDLF�RI�ODQG�XVH�LQFOXGLQJ�XUEDQ�FHQWHUV��VXEXUEDQ�
UHVLGHQWLDO�DQG�FRPPHUFLDO�GHYHORSPHQW��OLJKW�LQGXVWULDO�DQG�DJULFXOWXUH���7KH�)DUPLQJWRQ�5LYHU�
IORZV�WKURXJK�WKH�FHQWHU�RI�LW�DOO�DQG�LV�D�PXOWL�XVH�UHVRXUFH��SURYLGLQJ�GULQNLQJ�ZDWHU��
UHFUHDWLRQ��K\GURSRZHU��ILVK�DQG�ZLOGOLIH��DQG�HFRQRPLF�RSSRUWXQLWLHV�WR�WKH�FRPPXQLWLHV�RI�WKH�
ZDWHUVKHG��)DUPLQJWRQ�5LYHU�:DWHUVKHG�$VVRFLDWLRQ���������,Q������&RQJUHVV�GHVLJQDWHG�WKH�
XSSHU�UHDFK�RI�WKH�)DUPLQJWRQ�5LYHU�VWUHWFKLQJ�IURP�&DQWRQ�WR�&ROHEURRN�DV�D�:LOG�DQG�6FHQLF�
5LYHU���



�

7KH�)DUPLQJWRQ�5LYHU�9DOOH\� LQFOXGHV�ILYH�GLVWLQFW�HFRORJLFDO�UHJLRQV��RU ³HFRUHJLRQV�´ )LJXUH���
LOOXVWUDWHV�WKH�GLVWULEXWLRQ�RI�WKHVH�HFRORJLFDO�UHJLRQV�ZLWKLQ�WKH�VHYHQ�WRZQ�VWXG\�DUHD���7KH�
HFRORJLFDO�UHJLRQV�DUH�GHVFULEHG�EHORZ�

�� 7KH�WUDSURFN�ULGJH�HFRUHJLRQ�H[WHQGV�XS�WKURXJK�WKH�ULYHU�YDOOH\DQG�LQFOXGHV�WKH�
0HWDFRPHW�ULGJH�V\VWHP�WKDW�UXQV�DORQJ�WKH�HDVWHUQ�HGJH�RI�WKH�ULYHU�YDOOH\�DQG�WKH�
LQWUXVLYH�ULGJH�V\VWHP�WKDW�UXQV�DORQJ�WKH�ZHVWHUQ�HGJH�RI�WKH�YDOOH\���7KHVH�XQLTXH�
JHRORJLFDO�IHDWXUHV�FRPSRVHG�RI�HURVLRQ�UHVLVWDQW�EDVDOW�IURP�DQFLHQW�ODYD�IORZV�KDUERU�D�
ZLGH�UDQJH�RI�LPSRUWDQW�QDWXUDO�FRPPXQLWLHV�VXFK�DV�WDOXV�VORSHV�DQG�FOLIIV��EDOG�URFN\�
VXPPLWV��SHUFKHG�YHUQDO�SRROV�DQG�ODUJH�WUDFWV�RI�FRQWLJXRXV�IRUHVW���7KHVH�KDELWDWV�
FRQWULEXWH�VLJQLILFDQWO\�WRZDUGV�WKH�UHJLRQ¶V�ELRGLYHUVLW\���:LOGOLIH�VSHFLHV�VXFK�DV�WKH�
ILYH� OLQHG�VNLQN��(XPHFHV�IDVFLDWXV���&RQQHFWLFXW¶V�RQO\�OL]DUG��DQG�WKH�QRUWKHUQ�
FRSSHUKHDG��$JNLVWURGRQ�FRQWRUWUL[�PRNDVHQ���DUH�UHVWULFWHG�WR�WUDSURFN�ULGJH�KDELWDWV�LQ�
WKLV�UHJLRQ��7KHVH�ULGJH�V\VWHPV�DOVR�IXQFWLRQ�DV�QDWXUDO�FRUULGRUV�DQG�UHIXJLD�IRU�
PLJUDWRU\�ELUGV�DQG�ODUJH�PDPPDOV�VXFK�DV�WKH�EREFDW��/\Q[�UXIXV��DQG�EODFN�EHDU
�8UVXV�DPHULFDQXV�����0DQ\�UDUH�SODQWV�DUH�ORFDWHG�ZLWKLQ�WUDSURFN�ULGJH�FRPPXQLWLHV���
)RU�H[DPSOH��WKH�RQO\�&RQQHFWLFXW�RFFXUUHQFHV�RI�WKH�ORQJ�OHDYHG�EOXHW��+RXVWRQLD
ORQJLIROLD��DUH�IRXQG�KHUH��

�� 7KH�DOOXYLDO�IORRGSODLQ�HFRUHJLRQ�DVVRFLDWHG�SULPDULO\�ZLWK�WKH�)DUPLQJWRQ�5LYHU�DQG�
VRPH�RI�LWV�ODUJHU�WULEXWDULHV�VXSSRUW�DQ�DUUD\�RI�QDWXUDO�FRPPXQLWLHV�UDQJLQJ�IURP�ZHW�
PHDGRZV�DQG�PDUVKHV�WR�IORRGSODLQ�IRUHVWV�DQG�IRUHVW�OHYHHV���6SHFLHV�VXFK�DV�WKH�
QRUWKHUQ�OHRSDUG�IURJ��5DQD�SLSLHQV���ZLOG�ULFH��=L]DQLD�SDOXVWULV���WKH�SXUSOH�JLDQW�
K\VVRS��$JDVWDFKH�VFURSKXODULLIROLD���VWDUU\�FDPSLRQ��6LOHQH�VWHOODWD��DQG�D�YDULHW\�RI�
ZHWODQG�GHSHQGHQW�ELUGV�LQFOXGLQJ�WKH�$PHULFDQ�ELWWHUQ��%RWDXUXV�OHQWLJLQRVXV��UHVLGH�
ZLWKLQ�WKHVH�KDELWDWV���7KHVH�ULSDULDQ�FRUULGRUV�DOVR�VHUYH�DV�LPSRUWDQW�GLVSHUVDO�URXWHV�
DQG�OLQNDJHV�IRU�ZLOGOLIH���

�� 7KH�VDQGSODLQ�HFRUHJLRQ�LV�UHVWULFWHG�WR�D�QXPEHU�RI�VPDOO�SRFNHWV�VFDWWHUHG�WKURXJKRXW�
WKH�ORZ�O\LQJ�FHQWUDO�SRUWLRQV�RI�WKH�)DUPLQJWRQ�5LYHU�9DOOH\���$OWKRXJK�KLJKO\�
YXOQHUDEOH�WR�GHYHORSPHQW��D�QXPEHU�RI�WKH�FRUH�KDELWDWV�LQ�WKHVH�DUHDV�DUH�RQ�PDQDJHG�
ODQGV���7KHVH�HFRV\VWHPV�VXSSRUW�D�VSHFLDOL]HG�FRPPXQLW\�RI�SODQWV�DQG�DQLPDOV�
LQFOXGLQJ�PDQ\�UDUH�PRWKV��WLJHU�EHHWOHV��&LFLQGHOD�VS���DQG�RWKHU�LQYHUWHEUDWHV�DV�ZHOO�DV�
EUHHGLQJ�SRSXODWLRQV�RI�ZDUP�VHDVRQ�JUDVVODQG�ELUGV�VXFK�DV�WKH�JUDVVKRSSHU�VSDUURZ
�$PPRGUDPXV�VDYDQQDUXP��

�� 7KH�ZHVWHUQ�KLJKODQGV HFRUHJLRQ�H[WHQGV�WKURXJKRXW�PXFK�RI�WKH�ZHVWHUQ�SRUWLRQV�RI�
WKH�ULYHU�YDOOH\���7KLV�UHJLRQ�LV�FKDUDFWHUL]HG�E\�D�VKLIW�LQ�WRSRJUDSK\�IURP�WKH�ORZ�O\LQJ�
YDOOH\�WR�WKH�VWHHSHU�HOHYDWLRQV�RI�WKH�VXUURXQGLQJ�XSODQGV��DQG�D�VKLIW�LQ�JHRORJ\�WR�
JUDQLWH�DQG�JQHLVV���/DUJH�WUDFWV�RI�FRQWLJXRXV�IRUHVW�WUDQVLWLRQLQJ�IURP�FHQWUDO�WR�PRUH�
QRUWKHUQ�KDUGZRRG�VSHFLHV�VXSSRUW�UREXVW�FRPPXQLWLHV�RI�EUHHGLQJ�IRUHVW� LQWHULRU�ELUGV�
LQFOXGLQJ�WKH�FHUXOHDQ�ZDUEOHU��'HQGURLFD�FHUXOHD����+HDGZDWHU�VWUHDPV�DQG�VHHSV�
VXSSRUW�SRSXODWLRQV�RI�QDWLYH�EURRN�WURXW��6DOYHOLQXV�IRQWLQDOLV���WKH�VOLP\�VFXOSLQ��&RWWXV�
FRJQDWXV��DQG�WKH�QRUWKHUQ�VSULQJ�VDODPDQGHU��*\ULQRSKLOXV�S��SRUSK\ULWLFXV����0DQ\�
ODUJH�PDPPDOV�LQFOXGLQJ�EODFN�EHDU��ULYHU�RWWHU��/XWUD�FDQDGHQVLV���EREFDW�DQG�ILVKHU



�

�0DUWHV�SHQQDQWL��DUH�ZHOO�HVWDEOLVKHG�KHUH�DQG�WKH�PRRVH��$OFHV�DOFHV��LV�FXUUHQWO\�
H[SDQGLQJ�LWV�UDQJH�LQWR�WKLV�DUHD�RI�WKH�)DUPLQJWRQ�5LYHU�9DOOH\�����

�� 7KH�JODFLDO�ODNH�SODLQ�HFRUHJLRQ�OLHV�ZLWKLQ�WKH�H[WUHPH�QRUWKHDVWHUQ�VHFWLRQ�RI�WKH
)DUPLQJWRQ�5LYHU�9DOOH\��SULPDULO\�ZLWKLQ�WKH�WRZQ�RI�6XIILHOG���7KLV�UHJLRQ�LV�PRUH�
W\SLFDOO\�DVVRFLDWHG�ZLWK�QRUWKHUQ�VHFWLRQV�RI�WKH�&RQQHFWLFXW�5LYHU�9DOOH\��7KLV�UHJLRQ�
LV�FKDUDFWHUL]HG�E\�JHRORJ\�WKDW�IHDWXUHV�ILQH�FOD\V�DQG�VHGLPHQWV�GHSRVLWHG�E\�D�JODFLDO�
ODNH�WKDW�FRYHUHG�WKH�DUHD�PRUH�WKDQ��������\HDUV�DJR���%HFDXVH�RI�WKH�KLJK�GHJUHH�RI�
LPSHUPHDELOLW\�RI�WKHVH�VHGLPHQWV��D�ODUJH�QXPEHU�RI�ZHWODQG�V\VWHPV�KDYH�GHYHORSHG�
DFURVV�WKH�ODQGVFDSH��LQFOXGLQJ�GHQVH�FOXVWHUV�RI�VPDOO�YHUQDO�SRROV�DQG�H[WHQVLYH�UHG�
PDSOH�VZDPSV���7KH�IHUWLOH�VHGLPHQWV�GHSRVLWHG�E\�WKH�ODNH�DOVR�SURPRWHG�WKH�H[SDQVLRQ
RI�DJULFXOWXUH�LQ�WKLV�UHJLRQ��D�ODQG�XVH�WKDW�KDV�DOVR�FRQWULEXWHG�VLJQLILFDQWO\�WR�WKH�
ELRGLYHUVLW\�RI�WKH�YDOOH\�E\�PDLQWDLQLQJ�VRPH�RI�WKH�ODUJHVW�FRQWLJXRXV�JUDVVODQGV�LQ�WKH�
UHJLRQ���7KHVH�KDELWDWV�VXSSRUW�JUDVVODQG�ELUG�FRPPXQLWLHV�LQFOXGLQJ�EREROLQN�DQG�
HDVWHUQ�PHDGRZODUN����

,Q�RUGHU�WR�HIIHFWLYHO\�SUHVHUYH�WKH�IXOO�ELRGLYHUVLW\�FRPSOLPHQW�RI�WKH�)DUPLQJWRQ�5LYHU�9DOOH\��
ODQG�XVH�SODQQHUV�PXVW�FRQVLGHU�WKH�XQLTXH�HFRUHJLRQV�GHVFULEHG�DERYH�DQG�WKH�QDWXUDO�
FRPPXQLWLHV�DQG�KDELWDWV�DVVRFLDWHG�ZLWK�WKHP�



�

)LJXUH����(FRUHJLRQV�RI�WKH�)DUPLQJWRQ�5LYHU�9DOOH\



�

%XLOGLQJ�$ZDUHQHVV�DQG�&RPPXQLW\�,QYROYHPHQW

7KURXJKRXW�DOO�SKDVHV�RI�WKH�SURMHFW��ZKLFK�WRRN�SODFH�EHWZHHQ�'HFHPEHU������DQG�2FWREHU�
������SURMHFW�VWDII�ZRUNHG�FORVHO\�ZLWK�UHSUHVHQWDWLYHV�IURP�WKH�VWHHULQJ�FRPPLWWHH�WR�VFKHGXOH�D�
VHULHV�RI�RXW UHDFK�DFWLYLWLHV�ZLWKLQ�HDFK�RI�WKH�VHYHQ�FRPPXQLWLHV���2XWUHDFK�IRFXVHG�RQ�
SURYLGLQJ�UHJXODU�XSGDWHV�WR�PXQLFLSDO�&RQVHUYDWLRQ�&RPPLVVLRQV�DQG�LQ�VRPH�FDVHV�,QODQG�
:HWODQG�DQG�3ODQQLQJ�DQG�=RQLQJ�&RPPLVVLRQV���7KH�SUHVHQWDWLRQV�ZHUH�VFKHGXOHG�DW�NH\�
MXQFWXUHV�DV�IROORZV�

�� ,QLWLDO�SUHVHQWDWLRQ�IRFXVLQJ�RQ�WKH�REMHFWLYHV�RI�WKH�SURMHFW��DQ�H[SODQDWLRQ�RI�WKH�
ELRORJLFDO�GDWDVHWV�WR�EH�XVHG�DQG�WKH�ODQGVFDSH�KDELWDW�PDSSLQJ�SURFHVV�WR�EH�XVHG�

�� $�VHFRQG�PHHWLQJ�WR�UHYLHZ�WKH�UHVXOWV�RI�WKH�SUHOLPLQDU\�PDSSLQJ�DQG�SUHVHQW�SODQV�IRU�
WKH�ILHOG�VXUYH\V���7KLV�PHHWLQJ�ZDV�DOVR�XVHG�WR�REWDLQ�DVVLVWDQFH�IURP�&RPPLVVLRQ�
PHPEHUV�LQ�REWDLQLQJ�ODQGRZQHU�SHUPLVVLRQ�IRU�SULRULW\�VLWHV�LGHQWLILHG�IRU�VXUYH\�ZRUN�

�� $�WKLUG�PHHWLQJ�WR�UHYLHZ�WKH�UHVXOWV�RI�WKH�ILHOG�VXUYH\V�

�� $�ILQDO�PHHWLQJ�ZDV�KHOG�WR�SUHVHQW�WKH�ELRGLYHUVLW\�FRQVHUYDWLRQ�DUHD�RYHUOD\�DQG�
GLVFXVV�LPSOHPHQWDWLRQ�

$�WRWDO�RI����IRUPDO�SUHVHQWDWLRQV�ZHUH�PDGH�WR�PXQLFLSDO�FRPPLVVLRQV�

,Q�DGGLWLRQ��SURMHFW�VWDII�PDLQWDLQHG�UHJXODU�FRPPXQLFDWLRQ�YLD�WHOHSKRQH�DQG�HPDLO�ZLWK�WRZQ�
SODQQHUV��SDUWLFLSDWLQJ�FRPPLVVLRQ�PHPEHUV��DQG�VHYHUDO�ODQG�WUXVW�PDQDJHUV�DFWLYH�LQ�WKH�
SURMHFW���7KHVH�PHHWLQJV�IRFXVHG�RQ�UHYLHZLQJ�WRZQ�3ODQV�RI�&RQVHUYDWLRQ�DQG�'HYHORSPHQW�
�32&'��DQG�YDULRXV�UHJXODWLRQV��SURYLGLQJ�LQSXW�RQ�DSSOLFDWLRQV�IRU�VSHFLILF�SURMHFWV�ZLWKLQ�
FRQVHUYDWLRQ�DUHDV�PDSSHG�E\�WKH�SURMHFW��DQG�GLVFXVVLQJ�LPSOHPHQWDWLRQ�SODQV�IRU�WKH�SURMHFW���
$�WRWDO�RI����PHHWLQJV�ZHUH�KHOG�ZLWK�PXQLFLSDO�UHSUHVHQWDWLYHV���7R�GDWH��)9%3�GDWD����KDV
EHHQ�LQFRUSRUDWHG�LQWR�32&'V�RI IRXU�WRZQV��$YRQ��&DQWRQ��(DVW�*UDQE\��	�*UDQE\������LV�LQ�
GUDIW�32&'V�LQ�WZR�WRZQV��)DUPLQJWRQ�DQG�6LPVEXU\���DQG����LV�H[SHFWHG�WR�EH�FRQVLGHUHG�LQ�
6XIILHOG�LQ�D�IHZ�\HDUV�ZKHQ�LWV�32&'�LV�VFKHGXOHG�IRU�XSGDWLQJ�

'XULQJ�WKH�FRXUVH�RI�WKH�SURMHFW��SDUWLF LSDWLQJ�PXQLFLSDO�RIILFLDOV�H[SUHVVHG�D�VWURQJ�GHVLUH�WR�
SURYLGH�RSSRUWXQLWLHV�IRU�JUHDWHU�SXEOLF�HQJDJHPHQW���7KXV��D�VHULHV�RI�IRXU�HYHQWV�ZHUH�
GHYHORSHG�DQG�SUHVHQWHG���7KHVH�LQFOXGHG�LQIRUPDWLRQDO�SUHVHQWDWLRQV�RQ�YDULRXV�DVSHFWV�RI�
ELRGLYHUVLW\�DQG�FRQVHUYDWLRQ�DW�D�QDWXUH�FHQWHU��$XGXERQ�IDFLOLW\��DQG�ODQG�WUXVWV�ZLWKLQ�WKH�
UHJLRQ���,Q�DGGLWLRQ��D�³)DUPLQJWRQ�5LYHU�9DOOH\�(FRWRXU´�ZDV�FUHDWHG�DV�D�XQLTXH�PHDQV�RI�
VKRZFDVLQJ�WKH�UHJLRQ¶V�HFRORJLFDO�GLYHUVLW\���'XULQJ�WKLV�WRXU�IRU�FRPPLVVLRQ�PHPEHUV�DQG�
PHPEHUV�RI�WKH�JHQHUDO�SXEOLF��D�VFKRRO�EXV�ZDV�UHQWHG�IRU�D�GD\�DQG�SURMHFW�ELRORJLVWV�SURYLGHG�
VKRUW�ZDONV�DW�VHOHFW�VWRSV�ZLWKLQ�HDFK�RI�WKH�HFRUHJLRQV���

)LQDOO\��WKURXJK�WKH�YHUQDO�SRRO�VXUYH\�FROODERUDWLRQ�ZLWK�WKH�8QLYHUVLW\�RI�0DLQH��WKH�SURMHFW
ZDV�DEOH�WR�HIIHFWLYHO\�HQJDJH�D�QXPEHU�RI�DGXOW�YROXQWHHUV�LQ�D�PHDQLQJIXO�FLWL]HQ�VFLHQFH�
SURJUDP�WKDW�LQFUHDVHG�DZDUHQHVV�RI�YHUQDO�SRRO�UHVRXUFHV�DQG�FRQWULEXWHG�GDWD�WR�WKH�SURMHFW���
7ZR�WUDLQLQJ�VHVVLRQV�ZHUH�KHOG�DV�D�SDUW�RI�WKLV�RXWUHDFK�HIIRUW�



��

0HWKRGV

3KDVH�,��,GHQWLI\LQJ�%LRORJLFDO�'DWD�6HWV

7KH�)9%3�FROOHFWHG�DQG�DQDO\]HG�GDWD�DQG�PDSSHG�WKH�GLVWULEXWLRQ�RI�SODQWV��DQLPDOV�DQG�
QDWXUDO�FRPPXQLWLHV�LQ�WKUHH�SULPDU\�FDWHJRULHV��³VWDWH� OLVWHG�VSHFLHV�´�³FRQVHUYDWLRQ�IRFDO�
VSHFLHV�´�DQG�³VLJQLILFDQW�QDWXUDO�FRPPXQLWLHV�RI�FRQVHUYDWLRQ�FRQFHUQ�´

6WDWH�OLVWHG�6SHFLHV�
3ODQWV�DQG�DQLPDOV�OLVWHG�E\�WKH�&7'(3�DV�³HQGDQJHUHG�VSHFLHV�´�³WKUHDWHQHG�VSHFLHV´�RU�
³VSHFLHV�RI�VSHFLDO�FRQFHUQ´�DV�GHILQHG�XQGHU�WKH�&RQQHFWLFXW�(QGDQJHUHG�6SHFLHV�$FW�
�&RQQHFWLFXW�*HQHUDO�6WDWXWHV������������7KLV�OLVWLQJ�LQFOXGHV�)HGHUDO�³HQGDQJHUHG´�DQG�
³WKUHDWHQHG �́VSHFLHV���+LVWRULF�DQG�FXUUHQW�UHFRUGV�RI�VWDWH� OLVWHG�VSHFLHV�GRFXPHQWHG�ZLWKLQ�WKH�
VHYHQ�WRZQ�VWXG\�DUHD�ZHUH�SURYLGHG�WR�WKH�)9%3�E\�WKH�&7'(3�1DWXUDO�'LYHUVLW\�'DWD�%DVH�
�1''%��WKURXJK�D�FRRSHUDWLYH�DJUHHPHQW���7KH�1''%�GDWDVHW�LQFOXGHG�D�WRWDO�RI����UHFRUGV���
$GGLWLRQDO�GDWDVHWV�IRU�VWDWH� OLVWHG�VSHFLHV�ZHUH�REWDLQHG�IURP�5RDULQJ�%URRN�1DWXUH�&HQWHU�����
UHFRUGV���WKH�ILHOG�QRWHV�RI�+HQU\�*UXQHU�����UHFRUGV���WKH�FROOHFWLRQV�RI�WKH�$PHULFDQ�0XVHXP�
RI�1DWXUDO�+LVWRU\�����UHFRUGV���VHH�.OHPHQV��������DQG�WKH�8QLYHUVLW\�RI�&RQQHFWLFXW����
UHFRUGV����7DEOH�� SURYLGHV�D�OLVW�RI�VWDWH� OLVWHG�VSHFLHV�RI�SODQWV�DQG�DQLPDOV�RI�WKH�)DUPLQJWRQ�
5LYHU�9DOOH\�

&RQVHUYDWLRQ�)RFDO�6SHFLHV��QRQ�6WDWH�OLVWHG�
7KHUH�DUH D�QXPEHU�RI�QRQ� OLVWHG�ZLOGOLIH�VSHFLHV�RU�VSHFLHV�DVVHPEODJHV�WKDW�DUH�UHFRJQL]HG�DV�
EHLQJ�RI�FRQVHUYDWLRQ�FRQFHUQ�DPRQJ�ELRORJLVWV���7KHVH�VSHFLHV�DUH�XQGHU�JRLQJ�QRQ�F\FOLFDO��
ORQJ�WHUP�SRSXODWLRQ�GHFOLQHV�WKURXJKRXW�WKH�QRUWKHDVW�DQG�DUH�YXOQHUDEOH�WR�ODQG�XVH�SUDFWLFHV�
UHVXOWLQJ�LQ�KDELWDW�ORVV�DQG�IUDJPHQWDWLRQ����6XFK�VSHFLHV�DUH�WHUPHG�³IRFDO�WD[D�´�DQG�FDQ�EH�
IXUWKHU�GLYLGHG�LQWR�WZR�EURDG�FDWHJRULHV���&DWHJRU\�,�IRFDO�VSHFLHV�DUH�XVXDOO\�KDELWDW�VSHFLDOLVWV�
ZLWK�YHU\�VSHFLILF�KDELWDW�UHTXLUHPHQWV���3RSXODWLRQV�RI�WKHVH�VSHFLHV�WHQG�WR�GHFOLQH�LQ�UHVSRQVH�
WR�GHYHORSPHQW���([DPSOHV�RI�&DWHJRU\�,�VSHFLHV�LQFOXGH�PDQ\�RI�WKH�QHRWURSLFDO�PLJUDQW�ELUG�
VSHFLHV�DQG�YHUQDO�SRRO�EUHHGLQJ�DPSKLELDQV���

3RSXODWLRQV�RI�RWKHU�IRFDO�WD[D�LQFUHDVH�LQ�UHVSRQVH�WR�GHYHORSPHQW���7KHVH�VSHFLHV��UHIHUUHG�WR�
DV�&DWHJRU\�,,�IRFDO�VSHFLHV��DUH�XVXDOO\�KDELWDW�JHQHUDOLVWV��ZLWK�PXFK�OHVV�VSHFLILF�KDELWDW�
UHTXLUHPHQWV���2IWHQ��KXPDQ�DOWHUDWLRQV�WR�ODQGVFDSHV�IDYRU��RU�VXEVLGL]H��WKHVH�JHQHUDOLVWV���
$YLDQ�H[DPSOHV�RI�&DWHJRU\�,,�VSHFLHV�LQFOXGH�EOXH�MD\V��&\DQRFLWWD�FULVWDWD��DQG�FURZV��&RUYXV�
EUDFK\UK\QFKRV���DQ�DPSKLELDQ�H[DPSOH�LV�WKH�EXOOIURJ��5DQD�FDWHVEHLDQD����$V�XUEDQL]DWLRQ�
SURFHHGV� VXFK�WD[D�WHQG�WR�UHSODFH�&DWHJRU\�,�VSHFLHV��UHVXOWLQJ�LQ�DQ�RYHUDOO�ORVV�RI�UHJLRQDO�
ELRGLYHUVLW\��L�H���VSHFLHV�ULFKQHVV���

%RWK�RI�WKHVH�IRFDO�WD[D�FDWHJRULHV�SURYLGH�YDOXDEOH�LQIRUPDWLRQ�DERXW�HFRV\VWHP�KHDOWK���,W�LV�
WKH�UHODWLYH�SURSRUWLRQ��RU�³PL[´�RI�WKHVH�WZR�FDWHJRULHV�WKDW�UHYHDOV�WKH�PRVW�DERXW�WKH�
HFRORJLFDO�LQWHJULW\�RI�DQ\�JLYHQ�VLWH���:&6�0&$�UHIHUV�WR�WKH�SURFHVV�RI�HYDOXDWLQJ�WKLV�PL[��
DQG�LWV�LPSOLFDWLRQV�IRU�HFRV\VWHP�KHDOWK�DQG�ODQG�XVH��DV�D�³)RFDO�6SHFLHV�$QDO\VLV�´�RU�
³)R6$�´��7KH�UHVXOWV�RI�D�)R6$�FDQ�HQKDQFH�SODQQLQJ�HIIRUWV�DQG�DVVHVV�WKH�LPSRUWDQFH�RI�



��

LQGLYLGXDO�VLWHV�IRU�FRQVHUYDWLRQ���7KH�)R6$�DSSURDFK�UHSUHVHQWV�DQ�LQQRYDWLYH�GHSDUWXUH�IURP�
WUDGLWLRQD O�FRQVHUYDWLRQ�HIIRUWV��0LOOHU�	�.OHPHQV���������

%\�H[SDQGLQJ�WKH�VFRSH�RI�LQYHVWLJDWLRQ�EH\RQG�6WDWH�RU�)HGHUDOO\�OLVWHG�HQGDQJHUHG�DQG�
WKUHDWHQHG�VSHFLHV��WKH�)9%3�LV�DEOH�WR�KLJKOLJKW�D�PRUH�SURDFWLYH�YLHZ�WRZDUG�VSHFLHV�DQG�
KDELWDW�FRQVHUYDWLRQ���7KHUH�DUH�PDQ\�VSHFLHV��FXUUHQWO\�XQOLVWHG�DQG�XQSURWHFWHG��ZKRVH�
SRSXODWLRQV�DUH�GHFOLQLQJ�LQ�UHVSRQVH�WR�VSUDZO���$W�WKH�FXUUHQW�SDFH�RI�VSUDZO�GHYHORSPHQW��
WKHVH�VSHFLHV�DUH�OLNHO\�WR�EH�FDQGLGDWHV�IRU�RIILFLDO�OLVWLQJ�LQ�WKH�QHDU�IXWXUH���5DWKHU�WKDQ�ZDLWLQJ�
XQWLO�WKH\�DUH�RQ�WKH�EULQN�RI�H[WLQFWLRQ��ZKHQ�UHFRYHU\�HIIRUWV�DUH�QRW�RQO\�GDQJHURXVO\�
XQFHUWDLQ��EXW�DOVR�YHU\�H[SHQVLYH���LW� LV�ZLVHU�WR�DWWHPSW�WR�DGGUHVV�WKHLU�KDELWDW�UHTXLUHPHQWV�
DQG�WR�VWDELOL]H�WKHLU�SRSXODWLRQV�QRZ���,Q�DGGLWLRQ��HFRV\VWHPV�FRQWDLQ�FRPSOH[�LQWHUDFWLRQV�
DPRQJ�PDQ\�VSHFLHV���7KH�)R6$�DSSURDFK�HYDOXDWHV�V\VWHPV�PRUH�UHOLDEO\�E\�FRQVLGHULQJ�D�
EURDG�UDQJH�RI�VSHFLHV�DQG�WKHLU�UHODWLYH�DEXQGDQFH��DV�RSSRVHG�WR�EDVLQJ�ODQG�XVH�
UHFRPPHQGDWLRQV�RQ�D�VLQJOH�WKUHDWHQHG�RU�HQGDQJHUHG�VSHFLHV���7KH�)R6$�DSSURDFK�GRHV�QRW�
UHSODFH�HIIRUWV�WR�FRQVHUYH�HQGDQJHUHG�DQG�WKUHDWHQHG�VSHFLHV��LQVWHDG��LW�DGGV�YDOXH�WR�RQ�JRLQJ�
FRQVHUYDWLRQ�HIIRUWV��0LOOHU�	�.OHPHQV�������

,Q�VHOHFWLQJ�&DWHJRU\�,�IRFDO�VSHFLHV�IRU�WKH�ELRJHRJUDSKLF�DUHD�HQFRPSDVVHG�E\�WKH�)9%3� ZH�
XVHG�PXOWLSOH�VRXUFHV����:H�LGHQWLILHG�IRFDO�ELUG�VSHFLHV�IRU�HDFK�SULRULW\�KDELWDW�VSHFLHV�VXLWH�
OLVWHG�E\�WKH�3DUWQHUV�LQ�)OLJKW�%LUG�&RQVHUYDWLRQ�SODQV�IRU�WKH�1RUWKHUQ�1HZ�(QJODQG�
3K\VLRJUDSKLF�$UHD��+RGJPDQ�	�5RVHQEHUJ�������DQG�6RXWKHUQ�1HZ�(QJODQG�3K\VLRJUDSKLF�
$UHD��'HWWPHUV�	�5RVHQEHUJ��������DQG�UHILQHG�WKLV�VHOHFWLRQ�WKURXJK�D�FRPSUHKHQVLYH�UHYLHZ
RI�WKH�FXUUHQW�OLWHUDWXUH�LQFOXGLQJ�$VNLQV��������DQG�$VNLQV�DQG�3KLOEURRN�����������)RU�
DPSKLELDQV��ZH�VHOHFWHG�NH\�LQGLFDWRU�VSHFLHV�DQG�DVVHPEODJHV�LGHQWLILHG�E\�WKH�$PSKLELDQ�
,QGH[�RI�%LRWLF�,QWHJULW\��$PSK,%,��IRU�ZHWODQGV��0LFDFFKLRQ��������DQG�UHILQHG�WKLV�OLVWLQJ
WKURXJK�D�FRPSUHKHQVLYH�UHYLHZ�RI�WKH�FXUUHQW�OLWHUDWXUH�LQFOXGLQJ�.OHPHQV��������DQG�*LEEV�
���������)RU�UHSWLOHV��VSHFLHV�OLVWHG�LQ�:LOGOLIH�6SHFLHV�RI�5HJLRQDO�&RQVHUYDWLRQ�&RQFHUQ�LQ�WKH�
1RUWKHDVWHUQ�8QLWHG�6WDWHV��1RUWKHDVW�(QGDQJHUHG�6SHFLHV�DQG�:LOGOLIH�'LYHUVLW\�7HFKQLFDO�
&RPPLWWHH�������ZHUH�FKRVHQ�DQG�UHILQHG�WKURXJK�D�FRPSUHKHQVLYH�UHYLHZ�RI�WKH�FXUUHQW�
OLWHUDWXUH�LQFOXGLQJ�.OHPHQV����������)LQDOO\��IRU�ILVK��WKH�IRFDO�VSHFLHV�OLVW�ZDV�VHOHFWHG�WKURXJK�
FRQVXOWDWLRQ�ZLWK�WKH�&7'(3�'LYLVLRQ�RI�,QODQG�)LVKHULHV���

)RFDO�VSHFLHV�OLVWV�ZHUH�UHYLHZHG�DQG�UHILQHG�LQ�FRQVXOWDWLRQ�ZLWK�LQGHSHQGHQW�ELRORJLVWV�ZLWK�
UHVHDUFK�H[SHULHQFH�UHJDUGLQJ�ODQGVFDSH�VFDOH�FRUUHODWLRQV�DQG�VSHFLHV�GLVWULEXWLRQV�LQ�
&RQQHFWLFXW���$�FRPSOHWH�OLVW�RI�UHIHUHQFHV�XVHG�LQ�VSHFLHV�UHYLHZ�LV�DYDLODEOH�XSRQ�UHTXHVW���
'DWDVHWV�IRU�IRFDO�VSHFLHV�ZHUH�REWDLQHG�IURP�WKH�&7'(3�)LVKHULHV�'LYLVLRQ�VWUHDP�VXUYH\�����
UHFRUGV���5RDULQJ�%URRN�1DWXUH�&HQWHU�����UHFRUGV���WKH�ILHOG�QRWHV�RI�+HQU\�*UXQHU�����
UHFRUGV���$01+��VHH�.OHPHQV�������DQG�8QLYHUVLW\�RI�&RQQHFWLFXW�FROOHFWLRQV�����UHFRUGV����
7DEOH�� SURYLGHV�D�OLVW�RI�&DWHJRU\�,�IRFDO�VSHFLHV�GHYHORSHG�IRU�WKH�)DUPLQJWRQ�5LYHU�9DOOH\�

6LJQLILFDQW�1DWXUDO�&RPPXQLWLHV�RI�&RQVHUYDWLRQ�&RQFHUQ��
1DWXUDO�FRPPXQLWLHV�DUH�DVVHPEODJHV�RI�SODQWV�DQG�DQLPDOV�WKDW�RFFXU�WRJHWKHU�DQG�KDYH�DGDSWHG�
WR�VSHFLILF�DELRWLF�FRQGLWLRQV�RQ�WKH�ODQGVFDSH���)RU�H[DPSOH��VDQGSODLQ�JUDVVODQGV�DUH�D�QDWXUDO�
FRPPXQLW\�FKDUDFWHUL]HG�E\�GU\��VDQG\�VRLO�GHSRVLWV�WKDW�VXSSRUW�D�XQLTXH�YHJHWDWLYH�FRPPXQLW\
GRPLQDWHG�E\�JUDVVHV�DQG�RWKHU�ORZ�YHJHWDWLRQ��DV�ZHOO�DV�D�GLVWLQFW�LQYHUWHEUDWH�DQG�YHUWHEUDWH�
DQLPDO�FRPPXQLW\�LQFOXGLQJ�YDULRXV�VSHFLHV�RI�JUDVVODQG�EUHHGLQJ�ELUGV�DQG�WLJHU�EHHWOHV���2WKHU�



��

H[DPSOHV�RI�QDWXUDO�FRPPXQLWLHV�LQFOXGH�IORRGSODLQ�IRUHVWV��UHG�PDSOH�VZDPSV�DQG�WUDSURFN�
ULGJH�WDOXV�VORSHV�

1DWXUDO�FRPPXQLWLHV�VHOHFWHG�IRU�PDSSLQJ�ZHUH�EDVHG�RQ�WKH�&RQQHFWLFXW�1DWXUDO�&RPPXQLW\�
&ODVVLILFDWLRQ��0HW]OHU�������DQG�7KLUWHHQ�RI�&RQQHFWLFXW¶V�0RVW�,PSHULOHG�(FRV\VWHPV�
�0HW]OHU�	�:DJQHU���������)RU�WKH�SXUSRVHV�RI�WKLV�VXUYH\��D�QDWXUDO�FRPPXQLW\�ZDV�GHVLJQDWHG�
DV�³VLJQLILFDQW´�RQO\�LI�����WKHUH�ZDV�UHDVRQ�WR�EHOLHYH�WKDW�LW��DV�D�FRPPXQLW\�HQWLW\�ZDV�UDUH��
XQFRPPRQ��RU�UHVWULFWHG��HLWKHU�E\�YLUWXH�RI�LWV�W\SH�RU�LWV�FRQGLWLRQ��LQ�D�VWDWH��UHJLRQDO��RU�JOREDO�
FRQWH[W��DQG�RU�����LW�SURYLGHG�FULWLFDO�KDELWDW��DFWXDO�RU�SRWHQWLDO��IRU�UDUH�DQG�XQFRPPRQ�SODQWV�
RU�DQLPDOV��0RRUKHDG���������'DWD�VHWV�IRU�QDWXUDO�FRPPXQLWLHV�ZHUH�REWDLQHG�IURP�WKH�&7'(3�
1''%�����UHFRUGV�IRU�SODQW�FRPPXQLWLHV�DQG����UHFRUGV�IRU�ERJV���DQG�IURP�YHUQDO�SRRO�
PDSSLQJ�WKDW�RFFXUUHG�ZLWKLQ�WKUHH�WRZQV� 7DEOH���SURYLGHV�D�OLVW�RI�VLJQLILFDQW�QDWXUDO�
FRPPXQLWLHV�WKDW�ZHUH�PDSSHG�DQG�UHFRUGHG�LQ�WKH�VWXG\�DUHD�

7KH�DERYH�GHVFULEHG�GDWDVHWV�ZHUH�XVHG�LQ�WKH�SUHOLPLQDU\�PDSSLQJ�SKDVH�RI�WKH�SURMHFW�DV�DQ�
DLG�LQ�VWUDWLI\LQJ�VLWH�VHOHFWLRQ�DQG�IROORZ�XS�ILHOG�VXUYH\�ZRUN��DV�ZHOO�DV�LQ�LGHQWLI\LQJ�JDSV�LQ�
FXUUHQW�NQRZOHGJH�RI�VSHFLHV�GLVWULEXWLRQV�LQ�WKH�UHJLRQ���

2WKHU�SRWHQWLDO�ELRORJLFDO�GDWDVHWV�WKDW�PLJKW�EH�DSSOLHG�LQ�IXWXUH�ELRGLYH UVLW\�FRQVHUYDWLRQ�DQG�
SODQQLQJ�SURMHFWV�LQFOXGH�D�GDWDEDVH�RI�SXEOLF�UHSRUWV�RI�PHVRFDUQLYRUHV��EODFN�EHDU��ILVKHU�DQG�
EREFDW��PDLQWDLQHG�E\�WKH�&7'(3�:LOGOLIH�'LYLVLRQ��WKH�&RQQHFWLFXW�%XWWHUIO\�$WODV��DQG�
VHYHUDO�RQ�JRLQJ�RU�SODQQHG�VWDWHZLGH�RU�UHJLRQD O�VXUYH\V�LQFOXGLQJ�D�VWXG\�RQ�GLVWULEXWLRQ�RI�WKH�
1HZ�(QJODQG�FRWWRQWDLO��6\OYLODJXV�IORULGDQXV���ZHWODQG�ELUG�FDOO�EDFN�VXUYH\V��DQG�VHYHUDO�
LQYHUWHEUDWH�VXUYH\V��LQFOXGLQJ�2GRQDWHV��GDPVHO�GUDJRQIOLHV��DQG�IUHVKZDWHU�PXVVHOV����1HZ�
GDWDVHWV�ZLOO�GHYHORS�RYHU�WLPH�DQG�VKRXOG�EH�LQYHVWLJDWHG�IRU�WKHLU�SRWHQWLDO�DSSOLFDWLRQ�LQ�
ELRGLYHUVLW\�FRQVHUYDWLRQ�SODQQLQJ�



��

7DEOH����6WDWH�OLVWHG�9HUWHEUDWH��,QYHUWHEUDWH�DQG�3ODQW�6SHFLHV�XVHG�LQ�)9%3�'DWD�
$QDO\VLV�

5HSWLOHV $PSKLELDQV 0DPPDOV
(DVWHUQ�%R[�7XUWOH��VF� %OXH�VSRWWHG�VDODPDQGHU��VF� (DVWHUQ�FRXJDU��VF�KLVWRULF�
(DVWHUQ�KRJQRVH�VQDNH��VF� -HIIHUVRQ�VDODPDQGHU��VF�
(DVWHUQ�ULEERQ�VQDNH��VF� 1RUWKHUQ�OHRSDUG�IURJ��VF�
)LYH�OLQHG�VNLQN��W� 1RUWKHUQ�VSULQJ�VDODPDQGHU��W�
:RRG�WXUWOH��VF�

%LUGV ,QVHFWV
$OGHU�IO\FDWFKHU��VF� 1RUWKHUQ�SDUXOD��VF� %LJ�VDQG�WLJHU�EHHWOH��VF�
$PHULFDQ�ELWWHUQ��H� 2OLYH�VLGHG�IO\FDWFKHU��VF� 1HZ�-HUVH\�WHD�LQFKZRUP��H�
$PHULFDQ�NHVWUHO��VF� 3HUHJULQH�IDOFRQ��VF�KLVWRULF� 6XSHUE�MHZHOZLQJ��H�
%DOG�HDJOH��H� 3XUSOH�PDUWLQ��VF�
%URZQ�WKUDVKHU��VF� 5HG�KHDGHG�ZRRGSHFNHU��H�
&RPPRQ�ORRQ��VF� 5HG�VKRXOGHUHG�KDZN��VF�
&RPPRQ�QLJKWKDZN��W� 6DYDQQDK�VSDUURZ��VF� )UHVKZDWHU�0XVVHOV
&RPPRQ�UDYHQ��VF� 6HGJH�ZUHQ��VF� %URRN�IORDWHU��VF�
&RRSHU¶V�KDZN��W� 6KDUS�VKLQQHG�KDZN��H� 'ZDUI�ZHGJH�PXVVHO��W�
(DVWHUQ�PHDGRZODUN��VF� 8SODQG�VDQGSLSHU��H� (DVWHUQ�SHDUOVKHOO��VF�
*ROGHQ�ZLQJHG�ZDUEOHU��W� 9HVSHU�VSDUURZ��H� (DVWHUQ�3RQG�0XVVHO��VF�
*UDVVKRSSHU�VSDUURZ��H� :KLS�SRRU�ZLOO��VF�
+RUQHG�ODUN��W� <HOORZ�EUHDVWHG�FKDW��H�
1RUWKHUQ�KDUULHU��H�

3ODQWV
��OHDI�IDOVH�VRORPRQ�VHDO��VF� 1DLDG��VF� 6HGJH��&DUH[�ROLJRFDUSD��VF�
$PHULFDQ�JLQVHQJ��VF� 1DUURZ�OHDYHG�JODGH�IHUQ��VF� 6HGJH��&DUH[�VTXDUURVD ��VF�
%DVLO�PRXQWDLQ�PLQW��H� 1DUURZ�OHDYHG�KRUVH�JHQWLDQ��VF� 6NXQN�FXUUDQW��H�
%HDNHG�FRUQ�VDODG��VF�KLVWRULF� 1HZ�(QJODQG�JUDSH��VF� 6OHQGHU�PRXQWDLQ�ULFHJUDVV��VF�
%RJ�URVHPDU\��W� 1RUWKHUQ�VWLWFKZRUW��VF� 6OHQGHU�ZKHDWJUDVV��VF�
%RJ�ZLOORZ��H� 1RUWKHUQ�\HOORZ�H\HG�JUDVV��H� 6OHQGHU�ZLOORZ��VF�
&OLPELQJ�IHUQ��VF� 1XWUXVK��VF�KLVWRULF� 6PDOO�IORZHUHG�DJULPRQ\��VF�
&\SHUXV�OLNH�VHGJH��H� 2QH�IORZHU�ZLQWHUJUHHQ��VF� 6SLNHG�IDOVH�RDWV��VF�
'DYLV¶�VHGJH��H� 3RG�JUDVV��H� 6WDUU\�FDPSLRQ��VF�
'LOOHQ¶V�WLFNIRLO��VF� 3XUSOH�JLDQW�K\VVRS��H� 7DOO�FLQTXHIRLO��VF�
'ZDUI�EXOUXVK��H� 3XUSOH�PLONZHHG��VF� 7KUHDGIRRW��VF�
)DOVH�KRS�VHGJH��H� 3XWW\URRW��VF�KLVWRULF� 7RUUH\�EXOUXVK��W�
)DOVH�SHQQ\UR\DO��VF�KLVWRULF� 5DJZRUW��H� 9LROHW�ZRRG�VRUUHO��VF�
*ROGLH¶V�IHUQ��VF�KLVWRULF� 5DP¶V�WRRWKFXS��VF� 9LUJLQLD�FRSSHUOHDI��VF�KLVWRULF�
+DUH¶V�WDLO��H� 6DQGEDU�ZLOORZ��W� 9LUJLQLD�ZDWHUOHDI��VF�
/DEUDGRU�WHD��VF�KLVWRULF� 6DQGSODLQ�JHUDUGLD��H� :HLJDQG¶V�ZLOG�ULFH��VF�
/RQJ�OHDYHG�EDOG�UXVK��H� 6HGJH��&DUH[�EXVKL��VF� :KLWH�PDQGDULQ��W�
/RQJ�OHDYHG�EOXHW��H� 6HGJH��&DUH[�KLUVXWHOOD ��VF� :LQJHG�PRQNH\�IORZHU��VF�
/RZ�IURVWZHHG��H� 6HGJH��&DUH[�OLPRVD ��H�

1RWH��H HQGDQJHUHG��W WKUHDWHQHG��VF VSHFLDO�FRQFHUQ

��%DVHG�RQ�VSHFLHV�GHVLJQDWLRQV�IURP�WKH������6WDWH�RI�&RQQHFWLFXW�'HSDUWPHQW�RI�(QYLURQPHQWDO�3URWHFWLRQ¶V�OLVW�
RI�&RQQHFWLFXW¶V�(QGDQJHUHG��7KUHDWHQHG��DQG�6SHFLDO�&RQFHUQ�6SHFLHV���3URSRVHG�FKDQJHV�WR�VRPH�VSHFLHV�
GHVLJQDWLRQV�ZHUH�PDGH�LQ��������



��

7DEOH�����&DWHJRU\�,�&RQVHUYDWLRQ�)RFDO�6SHFLHV��QRQ�VWDWH�OLVWHG��XVHG�LQ�)9%3�'DWD�
$QDO\VLV

$PSKLELDQV )LVK 5HSWLOHV
'XVN\�VDODPDQGHU %URRN�WURXW 6SRWWHG�WXUWOH
)RXU�WRHG�VDODPDQGHU 6OLP\�VFXOSLQ
*UD\�WUHHIURJ
0DUEOHG�VDODPDQGHU
5HG�VSRWWHG�QHZW
6SRWWHG�VDODPDQGHU
:RRG�IURJ

%LUGV
%DUUHG�RZO +HUPLW�WKUXVK
$PHULFDQ�ZRRGFRFN /RXLVLDQD�ZDWHUWKUXVK
%LFNQHOO¶V�WKUXVK 1RUWKHUQ�JRVKDZN
%ODFNEXUQLDQ�ZDUEOHU 3UDLULH�ZDUEOHU
%ODFN�WKURDWHG�EOXH�ZDUEOHU 5XIRXV�VLGHG�WRZKHH
%ODFN�WKURDWHG�JUHHQ�ZDUEOHU 6RUD�UDLO
%OXH�ZLQJHG�ZDUEOHU 9LUJLQLD�UDLO
%REROLQN :RRG�WKUXVK
&DQDGD�ZDUEOHU :RUP�HDWLQJ�ZDUEOHU
&HUXOHDQ�ZDUEOHU <HOORZ�WKURDWHG�YLUHR
&KHVWQXW�VLGHG�ZDUEOHU

7DEOH����/LVW�RI�6LJQLILFDQW�1DWXUDO�&RPPXQLWLHV�RI�&RQVHUYDWLRQ�&RQFHUQ�XVHG�LQ�)9%3
'DWD�$QDO\VLV

1DWXUDO�&RPPXQLW\�7\SH
$FLGLF�FOLII 0HVLF�DFLG�IRUHVW
$FLGLF�KHPORFN�EDVLQ�VZDPS 3RRU�IHQ
$FLGLF�SRQG�VKRUH 5LYHUEDQN�EHDFK�VKRUH
$FLGLF�URFN\�VXPPLW�RXWFURS 5LYHUVLGH�OHYHH�SUDLULH
$FLGLF�VHHSDJH�VZDPS 6DQG�EDUUHQ
$FLGLF�WDOXV�IRUHVW 6DQG\�VHDVRQDO�IORRGHG�DFLG�IHQ
$OOXYLDO�PDUVK 6HHSDJH�IRUHVW
$OOXYLDO�ZHW�PHDGRZ 6WHDP�JRUJH�GULS�FOLII
%DVLQ�PDUVK 6XEDFLGLF�FOLII
&RYH�IRUHVW 6XEDFLGLF�ULYHUVLGH�OHGJHV
'U\�DFLGLF�IRUHVW 6XEDFLGLF�URFN\�VXPPLW�RXWFURS
'U\�VXEDFLGLF�IRUHVW 6XEDFLGLF�WDOXV
)ORRGSODLQ�IRUHVW 6XEDFLGLF�WDOXV�IRUHVW
+DUVK�ORZ�VHDVRQDO�VDWXUDWHG�PHDGRZ 6ZDPS�ZKLWH�RDN�SLQ�RDN�GUDZGRZQ�VZDPS
/DUJH�VKDGHG�VKDOH�VLOWVWRQH�RXWFURS 9HUQDO�SRRO
0HGLXP�IHQ



��

3KDVH�,,��0DSSLQJ�&RUH�+DELWDWV�DQG�$VVHVVLQJ�/DQGVFDSH�)UDJPHQWDWLRQ

7KH�)DUPLQJWRQ�9DOOH\�%LRGLYHUVLW\�6WXG\�ZDV�FRPSOHWHG�XVLQJ�(65,�$UF9LHZ�����*HRJUDSKLF�
,QIRUPDWLRQ�6\VWHP�VRIWZDUH� 'DWD�XVHG�LQ�WKH�VWXG\�ZDV�JDWKHUHG�IURP�PDQ\�SXEOLF�VRXUFHV��RU�
ZDV FUHDWHG�ZKHQ�QHFHVVDU\��LQ�WKH�FDVH�RI� WKH�HFRUHJLRQ�PDS�DQG�D�PDS�RI�SRWHQWLDO�YHUQDO�
SRROV����2QH�RI�WKH�SULPDU\�REMHFWLYHV�RI�WKH�SURMHFW�ZDV�WR�XWLOL]H�UHDGLO\�DYDLODEOH�*,6�GDWD�
OD\HUV WR�IDFLOLWDWH�DSSOLFDWLRQ�RI�WKH�SURFHVV�IRU�WRZQV�WKURXJKRXW�&RQQHFWLFXW���0XFK�RI�WKH�
EDVHOLQH�GLJLWDO�GDWD�RI�QDWXUDO�IHDWXUHV�DQG�KXPDQ�LQIUDVWUXFWXUH�ZHUH�DYDLODEOH�IURP�VWDWH�DQG�
IHGHUDO�DJHQFLHV�DQG�SXEOLF�GDWD�OLEUDULHV���6HYHUDO�NH\�SLHFHV�RI�LQIRUPDWLRQ�ZHUH�DYDLODEOH�IURP�
PXQLFLSDO�RIILFHV���([DPSOHV�RI�WKHVH�VHWV�RI�GDWD�DUH��WD[�SDUFHOV��GHWDLOHG�DVVHVVRU�EDVHG�ODQG�
XVH��RSHQ�VSDFH��]RQLQJ��KLJK�TXDOLW\�DHULDO�SKRWRJUDSKV��DQG�DVVHVVRU¶V�JUDQG�WD[�OLVW��

7KH�ILUVW�VWHS�LQ�WKH�PDSSLQJ�SURFHVV�EHJDQ�E\�VHOHFWLQJ�JHQHUDO�ODQG�FRYHU�W\SHV��JUDVVODQG�
VFUXE�VKUXE��DQG�IRUHVW���7KHVH�ZHUH�VHOHFWHG�IURP������/$1'6$7�/DQG�8VH�/DQG�&RYHU�GDWD��

7R�GHYHORS�EURDG�ODQG�FRYHU�OD\HUV��HDFK�RI�WKH�VHSDUDWH�KDELWDW�OD\HUV�WKDW�IHOO�ZLWKLQ�D�VSHFLILF�
FRYHU�W\SH�ZHUH�FRPELQHG�LQWR�D�VLQJOH�FRYHUDJH���)RU�H[DPSOH��IRUHVW�KDELWDW�W\SHV�VXFK�DV�
GHFLGXRXV��FRQLIHURXV��HWF�� LQFOXGHG�ZLWKLQ�WKH�/$1'6$7�GDWD�ZHUH�FRPELQHG�LQWR�D�VLQJOH�
IRUHVW�FRYHU�OD\HU���7KLV�SURFHVV�UHVXOWHG�LQ�D�ODQG�FRYHU�PDS�IRU�WKH�SURMHFW�DUHD��VHH�)LJXUH����

��*,6�SRO\JRQ�OD\HU�GHYHORSHG�E\�8&211�	�1$6$��

3HUFHQW�*HQHUDO�/DQG�8VH

���
���

��

���

)RUHVW

*UDVVODQG

6FUXE

'HYHORSPHQW

)LJXUH��� /DQG�FRYHU�ZLWKLQ�WKH�SURMHFW�DUHD



��

)LJXUH��� )UDJPHQWDWLRQ�RI�WKH�ODQGVFDSH

7KH�VHFRQG�VWHS�HQWDLOHG�LQWHUVHFWLQJ� WKHVH�EURDG�KDELWDW�SRO\JRQV�ZLWK�URDGV�WR�GHWHUPLQH�WKH�
OHYHO�RI�KDELWDW�IUDJPHQWDWLRQ���&XUUHQW�UHVHDUFK�VKRZV�WKDW�IUDJPHQWDWLRQ�RI�WKH�ODQGVFDSH��PRVW�
RIWHQ�E\�URDGV��UHGXFHV�WKH�DELOLW\�RI�KDELWDWV�WR�UHVSRQG�DQG�DGDSW�WR�FKDQJHV��DQG�FDQ�GLUHFWO\�
DIIHFW�WKH�ORQJ�WHUP�YLDELOLW\�RI�PDQ\�KDELWDWV�� $IWHU�H[DPLQLQJ�WKH�OHYHO�RI�IUDJPHQWDWLRQ�
DFURVV�WKH�ODQGVFDSH�RI�WKH�)DUPLQJWRQ�9DOOH\� XQIUDJPHQWHG�SRO\JRQV�ZHUH�FKRVHQ�DV�SRWHQWLDO�
FRUH�FRQVHUYDWLRQ�DUHDV�IRU�ILHOG�VWXG\�EDVHG�RQ�VL]H�FULWHULD�

7R�EH�FRQVLGHUHG�DV�D�SRVVLEOH�VLWH�IRU�ILHOG�VWXG\��DQ�DUHD�KDG�WR�EH�JUHDWHU�WKDQ�����DFUHV�RI�
IRUHVW�����DFUHV�RI�JUDVVODQG����DFUHV�RI�VKUXE�VFUXE��RU�VRPH�FRPELQDWLRQ�RI�WZR�RU�PRUH���
$OWKRXJK�WKHVH�WKUHVKROGV�DUH�VRPHZKDW VXEMHFWLYH��WKH\�ZHUH�EDVHG�RQ�SDWFK�VL]H�UHTXLUHPHQWV�
QHFHVVDU\�WR�VXSSRUW�YDULRXV�VSHFLHV�DVVHPEODJHV�VXFK�DV�IRUHVW�LQWHULRU�ELUG�FRPPXQLWLHV��
JUDVVODQG�ELUG�FRPPXQLWLHV�DQG�YHUQDO�SRRO�EUHHGLQJ�DPSKLELDQ�FRPPXQLWLHV���,Q�VHOHFWLQJ�RXU�
DUHD WKUHVKROGV�ZH�DOVR�FRQVLGHUHG�WKH�VL]H�UDQJH�RI�XQIUDJPHQWHG�SDWFKHV�DYDLODEOH�ZLWKLQ�WKH�
VHYHQ�WRZQ�DUHD���$SSURSULDWH�DUHD�WKUHVKROGV�VKRXOG�EH�GHYHORSHG�IRU�VSHFLILF�JHRJUDSKLF�DUHDV�
EDVHG�RQ�FRQVHUYDWLRQ�REMHFWLYHV�DV�ZHOO�DV�WKH�FXUUHQW�OHYHO�RI�ODQGVFDSH�IUDJPHQWDWLRQ���)RU�
H[DPSOH��IRUHVW�IUDJPHQWV�RI����DFUHV�RU�OHVV�PLJKW�EH�FULWLFDO�LQ�PRUH�XUEDQL]HG�DUHDV�

7KH�UHVXOWLQJ�PDS�GHOLQHDWHV�WKRVH�DUHDV�ZLWKLQ�WKH�VHYHQ�WRZQ�VWXG\�DUHD�WKDW�FRXOG�EH�SRWHQWLDO�
FRQVHUYDWLRQ�DUHDV���7KLV�WRWDO�DUHD�ZDV�URXJKO\�����RI�WKH�WRWDO�VHYHQ�WRZQ�DUHD��VHH�)LJXUH����

3KDVH�,,,��,QWHJUDWLQJ�$YDLODEOH�1DWXUDO�
5HVRXUFH�'DWD�WR�5HILQH�DQG�3ULRULWL]H�
$UHDV�IRU�6XUYH\V

7KH�EURDG�UDQJH�RI�SRWHQWLDO�FRUH�VWXG\�
DUHDV�ZHUH�WKHQ�DQDO\]HG�LQ�JUHDWHU�GHWDLO�
XVLQJ�*,6�WR�RYHUOD\�D�YDULHW\�RI�DGGLWLRQDO��
UHDGLO\�DYDLODEOH�ELRORJLFDO�DQG�QDWXUDO�
UHVRXUFH�GDWD�DQG�PDSV���:HWODQG�PDSV�
ZHUH�XVHG�WR�DQDO\]H�WKH�H[WHQW�DQG�GLYHUVLW\�
RI�ZHWODQG�KDELWDW�ZLWKLQ�WKH�DUHDV���
7RSRJUDSKLF�DQG�JHRORJLFDO�PDSV�ZHUH�XVHG�
WR�LGHQWLI\�OHGJH�V\VWHPV�DQG�URFN\�
RXWFURSV��NHWWOH�KROHV��DQG�RWKHU�KDELWDW�
IHDWXUHV���$HULDO�SKRWRJUDSKV�ZHUH�XVHG�WR�
GHWHUPLQH�YDULDWLRQ�LQ�IRUHVW�FRYHU��
JUDVVODQG�KDELWDW�DQG�ZHWODQG�KDELWDW�W\SHV���
$HULDO�SKRWR�LQWHUSUHWDWLRQ�DOVR�KHOSHG�
UHILQH�WKH�IUDJPHQWDWLRQ�DQDO\VLV�UHYHDOLQJ
QHZ�GHYHORSPHQWV�DQG�URDGV�ZLWKLQ�WKH�
SRWHQWLDO�VWXG\�DUHDV���)LQDOO\��H[LVWLQJ�

ELRORJLFDO�GDWD�OD\HUV�ZHUH�XVHG�WR�LGHQWLI\�DUHDV�SUHYLRXVO\�GRFXPHQWHG�DV�VXSSRUWLQJ�
FRQVHUYDWLRQ�VHQVLWLYH�DQLPDO�DQG�SODQW�SRSXODWLRQV���7KHVH�GDWD�VHWV�ZHUH�GHVFULEHG�LQ�GHWDLO�
HDUOLHU�LQ�WKH�GRFXPHQW���5HIHU�WR�)LJXUHV���DQG���EHORZ�IRU�H[DPSOHV�RI�WKHVH�PDSSLQJ�
H[HUFLVHV�



��

$OWKRXJK�WKH�PDMRULW\�RI�GDWD�OD\HUV�XVHG�LQ�RXU�DQDO\VLV�KDYH�VWDWH�ZLGH�FRYHUDJH��RWKHU�
PXQLFLSDO�RU�UHJLRQDO�QDWXUDO�UHVRXUFH�OD\HUV�PLJKW�EH�DYDLODEOH�GHSHQGLQJ�XSRQ�WKH�SDUWLFXODU�
JHRJUDSKLF�DUHDV���)RU�H[DPSOH��WRZQV�WKDW�KDYH�FRPSOHWHG�QDWXUDO�UHVRXUFH�LQYHQWRULHV�RU�YHUQDO�
SRRO�PDSSLQJ�SURMHFWV�VKRXOG�KDYH�WKHVH�GDWD�VHWV�DYDLODEOH�IRU�XVH���

1DWXUDO�UHVRXUFH�GDWD�OD\HUV�ZHUH�XVHG�WR SULRULWL]H�DUHDV�IRU�ILHOG�VXUYH\�ZRUN� )URP�WKLV�
GHWDLOHG�DQDO\VLV�WKH�VWXG\�VLWHV�ZHUH�UDQNHG�DV�SULPDU\��VHFRQGDU\�DQG�WHUWLDU\���

3ULPDU\ VLWHV�ZHUH�WKRVH�WKDW�PHW�WKH�PLQLPXP�VL]H�FULWHULD�RI�����DFUHV�RI�IRUHVW�����DFUHV�RI�
JUDVVODQG�RU���RU�VKUXE�VFUXE��RU�D�FRPELQDWLRQ�RI�WKHVH��DQG�ZHUH�GRFXPHQWHG�DV�VXSSRUWLQJ�
SRSXODWLRQV�RI�VWDWH� OLVWHG�SODQWV�DQG�DQLPDOV���

6HFRQGDU\�VLWHV�ZHUH�WKRVH�WKDW�PHW�WKH�PLQLPXP�VL]H�FULWHULD�DV�GHVFULEHG�DERYH�DQG��EDVHG�RQ�
*,6�DQDO\VLV��IHDWXUHG�D�KLJK�GLYHUVLW\�RI�KDELWDW�W\SHV�VXFK�DV�ZHWODQGV��WDOXV�VORSHV��HWF���WKDW�
VXJJHVWHG�WKH�SRWHQWLDO�IRU�VXSSRUWLQJ�D�ULFK�ELRGLYHUVLW\���7KHVH�VLWHV�KDG�QR�H[LVWLQJ�UHFRUGV�RI�
VWDWH� OLVWHG�VSHFLHV��KRZHYHU���

)LJXUH����,QWHJUDWLQJ�ELRORJLFDO�GDWD )LJXUH����,QWHJUDWLQJ�ZHWODQG PDSSLQJ



��

7HUWLDU\ VLWHV�ZHUH�WKRVH�WKDW�PHW�WKH�PLQLPXP�VL]H�FULWHULD��KRZHYHU��*,6�DQDO\VLV�GLG�QRW�
LGHQWLI\�D�VLJQLILFDQW�GLYHUVLW\�RI�KDELWDW�W\SHV��QRU�ZHUH�WKHUH�UHFRUGV�RI�VWDWH� OLVWHG�VSHFLHV�
GRFXPHQWHG�DW�WKHVH�ORFDWLRQV���

$QDO\VLV�\LHOGHG����SULPDU\�VWXG\�VLWHV�FRYHULQJ�RYHU �������DFUHV�����VHFRQGDU\�VWXG\�VLWHV�
FRYHULQJ�QHDUO\��������DFUHV��DQG����WHUWLDU\�VWXG\�VLWHV�FRYHULQJ�RYHU��������DFUHV���)LJXUH���
LOOXVWUDWHV�WKH�GLVWULEXWLRQ�RI�WKHVH�VLWHV�ZLWKLQ�WKH�VHYHQ�WRZQ�DUHD�

3KDVH�,9��&RPSOHWLQJ )LHOG�
6XUYH\V�DQG�9HUQDO�3RRO�0DSSLQJ

)LHOG�VXUYH\V�IRFXVHG�RQ�WKH�SULPDU\�
DQG�VHFRQGDU\�FRUH�KDELWDW�DUHDV�DV�
LGHQWLILHG�GXULQJ�WKH�KDELWDW�PDSSLQJ�
DQG�VLWH�VHOHFWLRQ�SKDVH�RI�WKH�
SURMHFW���7KH�REMHFWLYH�RI�WKH�ILHOG�
VXUYH\V�ZDV�WR�FROOHFW�DGGLWLRQDO�GDWD�
RQ�WKH�GLVWULEXWLRQ�RI�VWDWH� OLVWHG�
SODQWV�DQG�DQLPDOV��QRQ� OLVWHG�
FRQVHUYDWLRQ�IRFDO�VSHFLHV��DQG�
QDWXUDO�FRPPXQLWLHV�RI�FRQVHUYDWLRQ�
FRQFHUQ���&RPSOHWH�WD[RQRPLF�
VXUYH\V�ZHUH�QRW�XQGHUWDNHQ�DW�DOO�
VLWHV��:LWK�D�ODUJH�DUHD�WR�FRYHU�LQ�D�
VLQJOH�ILHOG�VHDVRQ��ELRORJLVWV�
SULRULWL]HG�VXUYH\�HIIRUW�EDVHG�RQ�WKH�
SUHOLPLQDU\�VLWH�VHOHFWLRQ�SURFHVV�
�ZKLFK�SURYLGHG�JHRORJLFDO�GDWD��

KDELWDW�GDWD��DQG�H[LVWLQJ�ELRORJLFDO�HYLGHQFH��LQ�RUGHU�WR�DVVHVV�WKH�SUREDELOLW\�WKDW�VSHFLILF�VLWHV�
VXSSRUW�YDULRXV�DQLPDO�DQG�SODQW�FRPPXQLWLHV���,Q�VRPH�FDVHV�WKH�)9%3�ZDV�XQDEOH�WR�REWDLQ�
ODQGRZQHU�SHUPLVVLRQ�IRU�DFFHVV�WR�NH\�SDUFHOV�ZLWKLQ�VHOHFWHG�FRUH�KDELWDW�DUHDV��WKXV�VXUYH\V�
ZLWKLQ�WKHVH�DUHDV�DUH�LQFRPSOHWH���

%UHHGLQJ�%LUG�6XUYH\V
'DWD�RQ�EUHHGLQJ�ELUG�SRSXODWLRQV�ZDV�FROOHFWHG�GXULQJ�WKH�ODWH�VSULQJ�DQG�HDUO\�VXPPHU��PLG�
0D\�WKURXJK�PLG�-XO\��RI��������$�WRWDO�RI����RUQLWKRORJLFDO�VXUYH\V�ZHUH�FRQGXFWHG��7R�
IDFLOLWDWH�FRPSOHWH�FRYHUDJH�RI�WKH�WDUJHW�KDELWDWV��D�WHDP�RI�WKUHH�RUQLWKRORJLVWV�ZDV�DVVLJQHG�
VSHFLILF�VXUYH\�DUHDV���$OO�ELUGV�VHHQ�RU�KHDUG�ZHUH�UHFRUGHG�GXULQJ�WUDQVHFW�VXUYH\V�DQG�JHQHUDO�
VLWH�YLVLWV���$�PLQLPXP�RI�WZR�VXUYH\V�ZHUH�FRQGXFWHG�DW�HDFK�RI�WKH�WDUJHW�DUHDV��D�ODWH�VSULQJ�
DQG�DQ�HDUO\�VXPPHU�VXUYH\����6XUYH\V�ZHUH�VFKHGXOHG�IRU�HDUO\�PRUQLQJ�KRXUV��GXULQJ�SHDN�
DFWLYLW\�SHULRGV��DQG�XQGHU�DSSURSULDWH�ZHDWKHU�FRQGLWLRQV���$OWKRXJK�FRPSOHWH�VSHFLHV�OLVWV�ZHUH�
GHYHORSHG�IRU�HDFK�WDUJHW�DUHD��RQO\�WKH�ORFDWLRQV�RI�VWDWH� OLVWHG�DQG�IRFDO�ELUG�VSHFLHV�ZHUH�
PDSSHG�RQ�86*6�����PLQXWH�WRSRJUDSKLF�PDSV�E\�WKH�VXUYH\RUV���7KHVH�GDWD�SRLQWV�ZHUH�ODWHU�

)LJXUH��� 3ULRULWL]DWLRQ�RI�VWXG\�VLWHV



��

GLJLWL]HG�IRU�DSSOLFDWLRQ�LQ�*,6�PDSSLQJ���6XUYH\V�UHFRUGHG����REVHUYDWLRQV�RI����VSHFLHV�RI�
VWDWH� OLVWHG�ELUGV�DQG�����REVHUYDWLRQV�RI����&DWHJRU\�,�IRFDO�VSHFLHV���$�WRWDO�RI�����GLIIHUHQW�
VSHFLHV�RI�ELUGV�ZHUH�UHFRUGHG�ZLWK�DQ�HVWLPDWHG�����VSHFLHV�EUHHGLQJ�ZLWKLQ�WKH�VHYHQ�WRZQ�
DUHD���
$PSKLELDQ�DQG�5HSWLOH�6XUYH\V
'DWD�RQ�DPSKLELDQV�DQG�UHSWLOHV�ZDV�FROOHFWHG�GXULQJ�WKH�HDUO\�VSULQJ�WKURXJK�HDUO\�IDOO��$SULO�
WKURXJK�2FWREHU��RI������ $�WRWDO�RI�����KHUSHWRORJLFDO�VXUYH\V�ZHUH�FRQGXFWHG��6XUYH\�
WHFKQLTXHV�LQFOXGHG�H[WHQVLYH�YLVXDO�DQG�FRYHU�VHDUFKLQJ�DPRQJ�DSSURSULDWH�KDELWDWV��GLS�QHWWLQJ�
IRU�ODUYDO�DPSKLELDQV��YLVXDO�VHDUFKLQJ�RI�ZHWODQGV�IRU�DPSKLELDQ�HJJ�PDVVHV��QLJKW�URDG�VXUYH\V�
IRU�PLJUDWLQJ�DPSKLELDQV��IURJ�FDOO�VXUYH\V�DORQJ�ZHWODQGV��DQG�PLQQRZ�WUDSSLQJ�IRU�EUHHGLQJ�
$PE\VWRPLG�VDODPDQGHUV���7R�IDFLOLWDWH�FRYHUDJH�RI�WKH�WDUJHW�DUHDV��WZR�KHUSHWRORJLVWV�ZHUH�
DVVLJQHG�VSHFLILF�VXUYH\�DUHDV���$�PLQLPXP�RI�IRXU�VXUYH\V�ZHUH�FRQGXFWHG�DW�HDFK�RI�WKH�WDUJHW�
DUHDV��$OWKRXJK�FRPSOHWH�VSHFLHV�OLVWV�ZHUH�GHYHORSHG�IRU�HDFK�WDUJHW�DUHD��RQO\�WKH�ORFDWLRQV�RI�
VWDWH� OLVWHG�DQG�IRFDO�DPSKLELDQ�DQG�UHSWLOH�VSHFLHV�ZHUH�PDSSHG�RQ�86*6�����PLQXWH�
WRSRJUDSKLF�PDSV�E\�WKH�VXUYH\RUV���7KHVH�GDWD�SRLQWV�ZHUH�ODWHU�GLJLWL]HG�IRU�PDSSLQJ�LQ�*,6�
)RU�DPSKLELDQV��VXUYH\V�UHFRUGHG����REVHUYDWLRQV�RI���VWDWH�OLVWHG�VSHFLHV�DQG�����REVHUYDWLRQV�
RI���&DWHJRU\�,�IRFDO�VSHFLHV���)RU�UHSWLOHV��VXUYH\V�UHFRUGHG����REVHUYDWLRQV�RI���VWDWH� OLVWHG�
VSHFLHV�DQG���REVHUYDWLRQV�RI���FDWHJRU\�,�IRFDO�VSHFLHV���$�WRWDO�RI����VSHFLHV�RI�DPSKLELDQV�DQG�
���VSHFLHV�RI�UHSWLOHV�ZHUH�GRFXPHQWHG���7KH�YHUQDO�SRRO�VXUYH\V�DOVR�\LHOGHG����UHFRUGV�RI�
VWDWH� OLVWHG�DPSKLELDQV�DQG���UHFRUG�RI�D�VWDWH� OLVWHG�UHSWLOH�

5DUH�3ODQW�DQG�6LJQLILFDQW�1DWXUDO�&RPPXQLW\�6XUYH\V
'DWD�RQ�VWDWH�OLVWHG�SODQWV�RI�FRQVHUYDWLRQ�FRQFHUQ�DQG�QDWXUDO�FRPPXQLWLHV�RI�FRQVHUYDWLRQ�
FRQFHUQ�ZHUH�FROOHFWHG�GXULQJ�WKH�VSULQJ�WKURXJK�ODWH�IDOO��$SULO�WKURXJK�1RYHPEHU��RI��������$�
WRWDO�RI�����ERWDQLFDO�VXUYH\V�ZHUH�FRQGXFWHG�� 7KH�VXUYH\�ZDV�JXLGHG�E\�GDWD�RQ����UHFHQWO\�
REVHUYHG�DQG����KLVWRULF�UDUH�VSHFLHV�RFFXUUHQFHV�LQ�WKH�VWXG\�DUHD�FRPSLOHG�E\�WKH�&RQQHFWLFXW�
*HRORJLFDO�DQG�1DWXUDO�+LVWRU\�6XUYH\�1DWXUDO�'LYHUVLW\�'DWD�%DVH��&7'(3�1''%���
$GGLWLRQDO�GDWD�RQ�KLVWRULF�RFFXUUHQFHV�ZDV�H[WUDFWHG�IURP�SXEOLVKHG�UHSRUWV�RI�ILHOG�WULSV�
FRQGXFWHG�E\�WKH�&RQQHFWLFXW�%RWDQLFDO�6RFLHW\�LQ�WKH�VWXG\�DUHD�IURP������SUHVHQW��DQG�
KHUEDULXP�UHVHDUFK�SURYLGHG�E\�WKH�1HZ�(QJODQG�:LOG�)ORZHU�6RFLHW\���([LVWLQJ�GDWD�RQ�
SULRULW\�QDWXUDO�FRPPXQLWLHV�ZDV�SURYLGHG�LQ�WKH�IRUP�RI�ODQGVFDSH�OHYHO�*,6�PDS�XQLWV�
GHYHORSHG�E\�WKH�&7'(3�1''%�LQ�FRRSHUDWLRQ�ZLWK�WKH�)9%3��7KH�PHWKRG�RI�LGHQWLI\LQJ�DQG�
QDPLQJ�WKH�HFRORJLFDO�QDWXUDO�FRPPXQLWLHV�IROORZV�WKH�PHWKRGRORJ\�RI�WKH�GUDIW�1DWXUDO�
&RPPXQLWLHV�RI�&RQQHFWLFXW��0HW]OHU��������ZKLFK�LV�WKH�V\VWHP�FXUUHQWO\�XVHG�E\�WKH�&7'(3�
1''%��

/RFDWLRQV�RI�DOO�OLVWHG�VSHFLHV�RI�SODQWV�REVHUYHG�ZHUH�PDSSHG�RQ�DHULDO�SKRWRJUDSKV�
�$HURJUDSKLFV������IOLJKW�OLQH���´������¶���0RRUKHDG��������7KHVH�GDWD�SRLQWV�ZHUH�ODWHU�
GLJLWL]HG�IRU�DSSOLFDWLRQ�LQ�*,6�PDSSLQJ���/RFDWLRQV�RI�DOO�QDWXUDO�FRPPXQLWLHV�RI�FRQVHUYDWLRQ�
FRQFHUQ�ZHUH�PDSSHG�DV�SRO\JRQV�RQ�DHULDO�SKRWRJUDSKV��$HURJUDSKLFV������IOLJKW�OLQH��
�´������¶����7KHVH�GDWD�SRLQWV�ZHUH�ODWHU�GLJLWL]HG�IRU�DSSOLFDWLRQ�LQ�*,6�PDSSLQJ���6WDQGDUG�ILHOG�
IRUPV�IRU�DOO�SODQW�ORFDWLRQV�DQG�HFRORJLFDO�FRPPXQLWLHV�ZHUH�FRPSOHWHG�E\�WKH�SURMHFW�ERWDQLVW�
DQG�DUH�RQ�ILOH�DW�WKH�&RQQHFWLFXW�'HSDUWPHQW�RI�(QYLURQPHQWDO�3URWHFWLRQ¶V�1DWXUDO�'LYHUVLW\�
'DWD�%DVH�



��

%HFDXVH�RI�WKH�VWURQJ�FRUUHODWLRQ�EHWZHHQ�WKH�RFFXUUHQFH�RI�UDUH�SODQWV�DQG�UDUH�XQFRPPRQ�
QDWXUDO�FRPPXQLWLHV��VXUYH\�IRU�DQG�GRFXPHQWDWLRQ�RI�QDWXUDO�FRPPXQLWLHV�ZDV�FRQGXFWHG�
VLPXOWDQHRXVO\�ZLWK� WKH�VXUYH\�IRU�UDUH�SODQW�VSHFLHV� 6XUYH\V�UHFRUGHG�����REVHUYDWLRQV�RI����
VWDWH� OLVWHG�VSHFLHV�RI�SODQWV�DQG�����REVHUYDWLRQV�RI����GLIIHUHQW�VLJQLILFDQW�QDWXUDO�
FRPPXQLWLHV���$SSUR[LPDWHO\����UDUH�SODQW�VSHFLHV�NQRZQ�KLVWRULFDOO\�IURP�WKH�VWXG\�DUHD�ZHUH�
QRW�UHFRQILUPHG�GXULQJ�WKH�VXUYH\� �7KUHH�RI�WKHVH�VSHFLHV��DOWKRXJK�REVHUYHG�VLQFH�������PD\
QR�ORQJHU�EH�H[WDQW�DV�D�UHVXOW�RI� KDELWDW�GHVWUXFWLRQ�DQG�DOWHUDWLRQ���7KHVH�DUH WKUHH� OHDYHG�IDOVH�
6RORPRQ
V�VHDO �6PLODFLQD�WULIROLD�� FOLPELQJ�IHUQ �/\JRGLXP�SDOPDWXP���DQG�WRRWK�FXS �5RWDOD�
UDPRVLRU����

)RXU�VSHFLHV���ZKLWH�PDQGDULQ��6WUHSWRSXV�DPSOH[LIROLXV YDU��DPHULFDQXV���VSLNHG�IDOVH�RDWV
�7ULVHWXP�VSLFDWXP�YDU��PROOH���DQG�SXUSOH�JLDQW�K\VVRS�NQRZQ�KLVWRULFDOO\�IURP�WKH�DUHD�ZHUH�
UHGLVFRYHUHG��HDFK�ZLWK�RQH�RFFXUUHQFH�DQG�VPDOO�SRSXODWLRQV��SODFLQJ�WKHP�DW�ULVN�RI�
H[WLUSDWLRQ���$Q�KLVWRULF�VSHFLHV� 1DUURZ�OHDYHG�KRUVH�JHQWLDQ �7ULRVWHXP�DQJXVWLIROLXP���ODVW�
REVHUYHG�LQ�������ZDV�UHGLVFRYHUHG�GXULQJ�WKH�VXUYH\� �7KLV�SRSXODWLRQ�UHSUHVHQWV�WKH�RQO\�
RFFXUUHQFH�RI�WKLV�VSHFLHV�LQ�1HZ�(QJODQG���7KH�DEXQGDQFH�RI�WKUHH�VSHFLHV ��ORQJ�OHDYHG�EOXHW�
VWDUU\�FDPSLRQ� DQG�'DYLV¶�VHGJH �&DUH[�GDYLVLL�� LQGLFDWHV�WKDW�WKH�VWXG\�DUHD�LV�D�
&RQQHFWLFXW�1HZ�(QJODQG�VWURQJKROG�IRU�WKHVH�VSHFLHV���

7KH�VXUYH\�GRFXPHQWHG���VSHFLHV�WKDW�KDYH�QRW�SUHYLRXVO\�EHHQ�UHFRJQL]HG�DV�HVWDEOLVKHG�
RXWVLGH�RI�FXOWLYDWLRQ�LQ�&RQQHFWLFXW ± 6LHEROG�FUDEDSSOH��0DOXV�VLHEROGLL�� IRUNHG�WKUHHDZQ
�$ULVWLGD�EDVLUDPHD�� DQG VOLPSRG�UXVK �-XQFXV�GLIIXVLVVPXV����6HYHUDO�RI�WKHVH�DV�ZHOO�DV�
1RUWKHUQ�FDWDOSD��&DWDOSD�VSHFLRVD� DQG RUDQJH�PXOOHLQ �9HUEDVFXP�SKORPRLGHV���ERWK�QRQ�
QDWLYH�VSHFLHV��EHDU�FRQVLGHUDWLRQ�DV�SRWHQWLDO�LQYDVLYH�VSHFLHV�DV�WKH\�ZHUH�HQFRXQWHUHG�
IUHTXHQWO\�ZLWKLQ�WKH�VWXG\�DUHD���)LQDOO\��D�ZRUPZRRG��$UWHPLVLD�F�I��FDPSHVWULV�VSS���REVHUYHG�
GXULQJ�WKH�VXUYH\�DSSHDUV�WR�EH�D�WD[RQRPLF�DQG�SK\WRJHRJUDSKLF�P\VWHU\���7KH�W\SLFDO�IRUP�RI�
WKLV�VSHFLHV�LV�WKH�RQO\�ZRUPZRRG�QDWLYH�WR�&RQQHFWLFXW��LW�LV�ELHQQLDO��DQG�JURZV�RQ�VDQG�IODWV�
DQG�GXQHV�DORQJ�WKH�FRDVW���7KH�IRUP�REVHUYHG�KHUH�LV�GLVWLQFWO\�XQOLNH�WKH�W\SLFDO�FRDVWDO�SODQWV�
LQ�VHYHUDO�FKDUDFWHULVWLFV��SULQFLSDO�DPRQJ�WKHP�LV�WKDW�LW�LV�SHUHQQLDO����7KHVH�FKDUDFWHULVWLFV�
PDNH�LW�DSSHDU�LQWHUPHGLDWH�EHWZHHQ�$��FDPSHVWULV�VVS� FDXGDWD�DQG�$��FDPSHVWULV�VVS��ERUHDOLV��
D�UDUH�SHUHQQLDO�LQ�1HZ�(QJODQG�WKDW�KDV�QRW�EHHQ�GRFXPHQWHG�LQ�&RQQHFWLFXW �0RRUKHDG�������

,QFLGHQWDO�5HFRUGV
,QFLGHQWDO�REVHUYDWLRQV�RI�RWKHU�VWDWH� OLVWHG�YHUWHEUDWH�DQG�LQYHUWHEUDWH�VSHFLHV�ZHUH�UHFRUGHG�E\�
SURMHFW�ELRORJLVWV�DQG�PDSSHG�RQ�86*6�����PLQXWH�WRSRJUDSKLF�PDSV���7KHVH�GDWD�SRLQWV�ZHUH�
ODWHU�GLJLWL]HG�IRU�DSSOLFDWLRQ�LQ�*,6�PDSSLQJ� 2EVHUYDWLRQV�RI�WKH�WLJHU�EHHWOH��&LFLQGHOOD�
IRUPRVD��ZHUH�UHFRUGHG�DW���VLWHV�

9HUQDO�3RRO�0DSSLQJ�DQG�%LRORJLFDO�+DELWDW�$VVHVVPHQW
$�ZHWODQG�VFLHQWLVW�ZDV�FRQWUDFWHG�WR�PDS�SRWHQWLDO�YHUQDO�SRROV�ZLWKLQ�WKH�VHYHQ�WRZQ�DUHD�
XVLQJ�DHULDO�SKRWRJUDSKLF�LQWHUSUHWDWLRQ��$HURJUDSKLFV������IOLJKW�OLQH���´������¶� �3DZODN�
��������7KH�EODFN�DQG�ZKLWH��VWHUHR�SDLU�SKRWRJUDSKV�ZHUH�YLHZHG�XQGHU�D�PLUURU�VWHUHRVFRSH���
3RWHQWLDO�YHUQDO�SRROV�ZHUH�LGHQWLILHG�EDVHG�XSRQ�GDUN�VLJQDWXUHV��ZKLFK�RIWHQ�LQGLFDWH�VXUIDFH�
ZDWHU���FDQRS\�EUHDNV��ODQGVFDSH�SRVLWLRQ�DQG�VXUURXQGLQJ�ODQG�XVH���3RWHQWLDO�SRROV�ZHUH�
PDUNHG�RQ�FRSLHV�RI�WKH�DHULDO�SKRWRJUDSKV�DQG�LQGLYLGXDOO\�QXPEHUHG���(DFK�SRWHQWLDO�YHUQDO�
SRRO�ZDV�DVVLJQHG�WR�D�FDWHJRU\�EDVHG�XSRQ�WKH�OLNHOLKRRG�WKDW�LW�ZDV�LQ�IDFW�D�YHUQDO�SRRO�RQ�D�



��

VFDOH�UDQJLQJ�IURP� KLJK��� PRGHUDWH��� ORZ��3RWHQWLDO�YHUQDO�SRRO�PDSSLQJ�ZDV�FRPSOHWHG�LQ�
)HEUXDU\���������$�WRWDO�RI�������SRWHQWLDO�YHUQDO�SRROV�ZHUH�LGHQWLILHG�DFURVV�WKH���)9%3�WRZQV���
7KHVH�GDWD�SRLQWV�ZHUH�ODWHU�GLJLWL]HG�DQG�PDSSHG�XVLQJ�*,6�

,Q�WKH�VSULQJ�RI�������WKH�)9%3��LQ�FRRSHUDWLRQ�ZLWK�WKH�8QLYHUVLW\�RI�0DLQH�DQG�0&$�:&6�
LPSOHPHQWHG�D�YROXQWHHU�EDVHG�ILHOG�VXUYH\�RI�SRWHQWLDO�YHUQDO�SRROV�LQ�WKUHH�RI�WKH�VHYHQ�WRZQV�
�)DUPLQJWRQ��6LPVEXU\�DQG�6XIILHOG���7KH�JRDO�RI�WKLV�SURMHFW�ZDV�WR�YHULI\�WKHLU�VWDWXV�DQG�
FROOHFW�ELRORJLFDO�DQG�KDELWDW�GDWD�RQ�WKH�SRROV IRU�DSSOLFDWLRQ�ZLWK�WKH�%HVW�'HYHORSPHQW�
3UDFWLFHV��&RQVHUYLQJ�3RRO�%UHHGLQJ�$PSKLELDQV�LQ�5HVLGHQWLDO�DQG�&RPPHUFLDO�'HYHORSPHQWV�
LQ�WKH�1RUWKHDVWHUQ�8QLWHG�6WDWHV��&DOKRXQ�	�.OHPHQV�������SODQQLQJ�WRRO�WR�SULRULWL]H�WKH�
SRROV�IRU�FRQVHUYDWLRQ���7KLUW\�VHYHQ�YROXQWHHUV�ZHUH�UHFUXLWHG�DQG�WUDLQHG�E\�SURMHFW�VWDII���7KH�
YROXQWHHUV�VXUYH\HG�����RI�WKH�����PDSSHG�SRWHQWLDO�YHUQDO�SRROV�IDOOLQJ�ZLWKLQ�WKH�WKUHH�WRZQ�
DUHD���'DWD�FROOHFWHG�E\�WKH�YROXQWHHUV�ZDV�DQDO\]HG�E\�SURMHFW�VWDII�DQG�HDFK�SRRO�ZDV�DVVLJQHG�
D�³7LHU �́UDQNLQJ�EDVHG�RQ�&DOKRXQ�DQG�.OHPHQV����������7KLUW\�ILYH�SHUFHQW�RI�WKH�SRROV�ZHUH�
7LHU�,�����ZHUH�7LHU�,,�DQG�����7LHU�,,,���7KH�UHPDLQLQJ�����RI�WKH�SRWHQWLDO�SRROV�VXUYH\HG�
ZHUH�GHWHUPLQHG�QRW�WR�EH�IXQFWLRQLQJ�YHUQDO�SRRO�HFRV\VWHPV���7KLV�YROXQWHHU�EDVHG�SURMHFW�
SURYHG�WR�EH�DQ�HIIHFWLYH�PHDQV�RI�FROOHFWLQJ�DFFXUDWH�GDWD��2VFDUVRQ�	�&DOKRXQ��LQ�SUHVV��

3KDVH�9��,QWHJUDWLQJ�6XUYH\�'DWD�ZLWK�+DELWDW�0DSSLQJ

$OO�ELRORJLFDO�UHFRUGV�FROOHFWHG�GXULQJ�WKH�ILHOG�VXUYH\�HIIRUWV�ZHUH�GLJLWL]HG�IURP����¶�PLQXWH�
86*6�WRSRJUDSKLF�TXDG�PDSV�RU�DHULDO�SKRWRJUDSKV���´������¶��IRU�DSSOLFDWLRQ�LQ�*,6� 7DEOH�
����SURYLGHV�D�VXPPDU\�RI�WKH�ELRORJLFDO�GDWD�VHWV�DQG�QXPEHUV�RI�UHFRUGV�PDSSHG�IRU�XVH�LQ�WKH�
DQDO\VLV���

7DEOH����6XPPDU\�RI�ELRORJLFDO�GDWDVHWV�XVHG�LQ�)9%3�GDWD�DQDO\VLV

%LRORJLFDO�'DWDVHW 6WDWH�OLVWHG�
6SHFLHV
5HFRUGV

&DWHJRU\�,�)RFDO�
6SHFLHV�5HFRUGV

&ULWLFDO�1DWXUDO�
&RPPXQLW\
�5HFRUGV

7RWDOV

7D[RQRPLF�*URXS
$PSKLELDQ �� ��� � ���
%LUG �� ��� � ���
)LVK � �� � ��
,QVHFW � � � �
0DPPDO � � �
0ROOXVN � � � �
3ODQW ��� � � ���
5HSWLOH �� �� � ��
(FRORJLFDO�&RPPXQLWLHV
%RJ � � �� ��
3ODQW�FRPPXQLW\ � � ��� ���
9HUQDO�SRRO � � ����� �����

�7RWDOV ��� ��� ����� �����

2QFH�FRPSOHWH��WKH�FRPSUHKHQVLYH�ELRORJLFDO�GDWDVHWV�ZHUH�LQWHJUDWHG�ZLWK�WKH�SUHYLRXVO\�
FUHDWHG�SRWHQWLDO�FRQVHUYDWLRQ�DUHD�PDSV���8VLQJ�*,6��WKHVH�LQWHJUDWHG�PDSV�ZHUH�DQDO\]HG�WR�



��

IXUWKHU�SULRULWL]H�DUHDV�IRU�ELRGLYHUVLW\�FRQVHUYDWLRQ�EDVHG�RQ�WKHLU�SRWHQWLDO�WR�IXQFWLRQ�DV�PDMRU�
KDELWDW�KXEV�DQG�RQ�WKHLU�DELOLW\�WR�VHUYH�DV�HFRORJLFDO�FRQQHFWRUV�DFURVV�WKH�ODQGVFDSH��7KRVH�
DUHDV�GHVLJQDWHG�DV�³3ULPDU\�&RQVHUYDWLRQ $UHDV´�DUH�FRQVLGHUHG�WR�EH�LPSRUWDQW�VLWHV�IHDWXULQJ�
D�KLJK�GLYHUVLW\�RI�KDELWDW�W\SHV��LQFOXGLQJ�VRPH�OLPLWHG�LQ�GLVWULEXWLRQ�WKURXJKRXW�WKH�
)DUPLQJWRQ�5LYHU�9DOOH\���7KHVH�VLWHV�DOVR�VXSSRUW�D�KLJK�GLYHUVLW\�RI�DQLPDO�DQG�SODQW�VSHFLHV�
RI�FRQVHUYDWLRQ�SULRULW\��7KRVH�GHVLJQDWHG�DV�³6HFRQGDU\�&RQVHUYDWLRQ�$UHDV´ DUH�UHODWLYHO\�
XQIUDJPHQWHG�VLWHV�WKDW��EHFDXVH�RI�WKH LU�VL]H�DQG�ORFDWLRQ�RQ�WKH�ODQGVFDSH�LQ�UHJDUGV�WR�WKH�
SULPDU\�FRQVHUYDWLRQ�DUHDV��OLNHO\�IXQFWLRQ�DV�LPSRUWDQW�FRUH�KDELWDWV�DQG�HFRORJLFDO�FRUULGRUV���
$�WRWDO�RI����FRQVHUYDWLRQ�DUHDV�ZHUH�LGHQWLILHG�����SULPDU\�DUHDV�DQG����VHFRQGDU\�DUHDV���
)LJXUH���LOOXVWUDWHV�WKHVH�DUHDV�

7KH�QH[W�VWHS�ZDV�WR�PDS�D�EURDG�³ELRGLYHUVLW\�RYHUOD\´�HQFRPSDVVLQJ�WKH�HQWLUH�VHYHQ�WRZQ�
VWXG\�DUHD���7KH�RYHUOD\�FRQQHFWV�WKH�SULPDU\�DQG�VHFRQGDU\� FRQVHUYDWLRQ�DUHDV�DFURVV�WKH�ODUJHU�
UHJLRQDO�ODQGVFDSH��SURYLGLQJ�D�FRUULGRU�WR�VXSSRUW ORQJ�WHUP�HFRORJLFDO�IXQFWLRQV���,Q�PDSSLQJ�
WKLV�RYHUOD\�ZH�FRQVLGHUHG WKH�ODQG�XVH�DQG�KDELWDW�W\SHV�DGMDFHQW�WR�WKH�SULPDU\�DQG�VHFRQGDU\�
FRUH�DUHDV���)LJXUH���LOOXVWUDWHV�WKLV�ELRGLYHUVLW\�RYHUOD\�

$�ILQDO�VWHS�LQ�WKH�SURFHVV�ZDV�LQWHJUDWLQJ�D�GDWD�OD\HU�RI�SURWHFWHG�SDUFHOV�RI�ODQG�RQ�WR�WKH�
ELRGLYHUVLW\�RYHUOD\�DV�D�PHDQV�RI�LGHQWLI\LQJ�WKRVH�DUHDV�ZLWK�SRWHQWLDO�YXOQHUDELOLW\�IRU�KDELWDW�
ORVV�DQG�IUDJPHQWDWLRQ���)LJXUH���KLJKOLJKWV�WKHVH�DUHDV��



��

)LJXUH��� %LRGLYHUVLW\ FRQVHUYDWLRQ�DUHD�RYHUOD\



��

)LJXUH����3URWHFWHG�SDUFHOV�ZLWKLQ�WKH�ELRGLYHUVLW\�FRQVHUYDWLRQ�DUHD�RYHUOD\



��

7RZQ�&RQVHUYDWLRQ�3URILOHV�

7KH�IROORZLQJ�VHFWLRQ�SUHVHQWV�D�VXPPDU\�DQDO\VLV�RI�WKH�FRUH�FRQVHUYDWLRQ�DUHDV�LGHQWLILHG�
ZLWKLQ�HDFK�RI�WKH�SDUWLFLSDWLQJ�WRZQV�DQG�LQFOXGHV�D�GLVFXVVLRQ�RI�VLJQLILFDQW�QDWXUDO�
FRPPXQLWLHV�DQG�HOHPHQWV�RI�ELRGLYHUVLW\���&RQVHUYDWLRQ�DUHD�PDSV�DUH�LQFOXGHG�DW�WKH�HQG�RI�
HDFK�WRZQ¶V�SURILOH���7RZQ�ODQG�XVH�FODVVHV��L�H��UXUDO��VXEXUEDQ�HWF���IROORZ�WKRVH�XVHG�LQ�WKH�
&DSLWRO�5HJLRQ�&RXQFLO�RI�*RYHUQPHQWV�3ODQ�RI�&RQVHUYDWLRQ�DQG�'HYHORSPHQW�IRU�WKH�&DSLWRO�
5HJLRQ�DQG�DUH��³UXUDO�´�OHVV�WKDQ�����SHUVRQV�SHU�VTXDUH�PLOH��³VXEXUEDQ�´�����������SHUVRQV�
SHU�VTXDUH�PLOH��³IXOO\�VXEXUEDQ�´�������������SHUVRQV�SHU�VTXDUH�PLOH��DQG�³XUEDQ�´�JUHDWHU�
WKDQ�������SHUVRQV�SHU�VTXDUH�PLOH��&52*��������

$YRQ

7KH�WRZQ�RI�$YRQ�LV�FDWHJRUL]HG�DV�³VXEXUEDQ �́DQG�FRYHUV�DQ�DUHD�RI������VTXDUH�PLOHV�ZLWKLQ�
WKH�)DUPLQJWRQ�5LYHU�ZDWHUVKHG���7KH�WRZQ�KDV�H[SHULHQFHG�VLJQLILFDQW�JURZWK�DQG�GHYHORSPHQW�
RYHU�WKH�SDVW�IHZ�GHFDGHV��JURZLQJ�IURP�D�SRSXODWLRQ�RI�������LQ������WR�D�SRSXODWLRQ�RI��������
LQ��������7KH�)9%3�LGHQWLILHG�VHYHQ�SULPDU\�DQG�IRXU�VHFRQGDU\�FRUH�DUHDV�IRU�ELRGLYHUVLW\���

3ULPDU\�&RQVHUYDWLRQ�$UHDV 6HFRQGDU\�&RQVHUYDWLRQ�$UHDV
$UHD�'HVLJQDWLRQ (FRUHJLRQ $UHD�'HVLJQDWLRQ (FRUHJLRQ
)LVKHUV�0HDGRZV� 5LYHU�)ORRGSODLQ $YRQ�2OG�)DUPV �5LYHU�)ORRGSODLQ
/DNH�(ULH� 5LYHU�)ORRGSODLQ +XFNOHEHUU\�+LOO ���:HVWHUQ�+LJKODQGV
1RG�%URRN 5LYHU�)ORRGSODLQ 7DOFRWW�0W��6RXWK ���7UDSURFN�5LGJH
:DOWRQ�3RQG 5LYHU�)ORRGSODLQ )DUPLQJWRQ�5LYHU ���5LYHU�)ORRGSODLQ���
7DOFRWW�0W��1RUWK 7UDSURFN�5LGJH
+DUWIRUG�5HVHUYRLU 7UDSURFN�5LGJH
6HFUHW�/DNH 7UDSURFN�5LGJH�:HWODQG

3ULPDU\�&RQVHUYDWLRQ�$UHDV
7KUHH�DUHDV��³:DOWRQ�3RQG´�LQFOXGLQJ�WKH�³)LVKHU�0HDGRZV�DUHD�´�³/DNH�(ULH�´�DQG�³1RG�
%URRN´�DUH�ORFDWHG�ZLWKLQ��RU�HFRORJLFDOO\�DVVRFLDWHG�ZLWK��WKH�DOOXYLDO�IORRGSODLQ�HFRUHJLRQ�
DORQJ�WKH�)DUPLQJWRQ�5LYHU���7KHVH�VLWHV�VXSSRUW�D�KLJK�GLYHUVLW\�RI�VLJQLILFDQW�QDWXUDO�
FRPPXQLWLHV�LQFOXGLQJ�VDQG�EDUUHQV��IORRGSODLQ�IRUHVWV��DQG�ZHW�PHDGRZV���&RQVHTXHQWO\��D�
QXPEHU�RI�UDUH�SODQWV�ZHUH�GRFXPHQWHG�DPRQJ�WKHVH�VLWHV���2QH�VSHFLHV�RQ�WKH�EULQN�RI�
H[WLUSDWLRQ��WKH�SXUSOH�JLDQW�K\VVRS��ZDV�ORFDWHG�GXULQJ�WKH�ILHOG�VXUYH\V���9ROXQWHHUV�ZHUH�DEOH�
WR�FROOHFW�VHHGV�IURP�WKLV�VPDOO�SRSXODWLRQ�IRU�EDQNLQJ�LQ�WKH�1HZ�(QJODQG�:LOG�)ORZHU�
6RFLHW\¶V�VHHG�EDQN���7KLV�VHHG�EDQN�RI�QDWLYH�JHQRW\SLF�PDWHULDO�FDQ�EH�XVHG�LQ�WKH�HYHQW�WKDW�
UHLQWURGXFWLRQ�RU�SRSXODWLRQ�DXJPHQWDWLRQ�LV�UHTXLUHG �0RRUKHDG���������)9%3�ELRORJLVWV�DORQJ�
ZLWK�ELRORJLVWV�IURP�WKH�&7'(3�1''%�ZRUNHG�ZLWK�WRZQ�VWDII�WR�GHYHORS�DQG�LQLWLDWH�D�
PDQDJHPHQW�SODQ�IRU�WKLV�VLWH�WR�SUHYHQW�DFFLGHQWDO�GHVWUXFWLRQ�RI�WKH�SODQWV�DQG�WR�FRQWURO�WKH�
VSUHDG�RI�LQYDVLYH�SODQW�VSHFLHV���7KHVH�VLWHV�DOVR�HQFRPSDVV�WKH�ODUJHVW�1HZ�(QJODQG�
RFFXUUHQFH�IRU�WKH�UDUH�'DYLV¶�VHGJH���7KHVH�DOOXYLDO�VLWHV�DQG�QDWXUDO�FRPPXQLWLHV�DOVR�VXSSRUW�D�
GLYHUVLW\�RI�DQLPDOV�LQFOXGLQJ�JUDVVODQG�ELUG�FRPPXQLWLHV��ZLWK�EUHHGLQJ�VDYDQQDK�VSDUURZ
�3DVVHUFXOXV�VDQGZLFKHQVLV��DQG�PHDGRZODUN��VFUXE�VKUXE�ELUG�FRPPXQLWLHV�ZLWK�EUHHGLQJ�
EURZQ�WKUDVKHU��7R[RVWRPD�UXIXP���EOXH�ZLQJHG�ZDUEOHUV��9HUPLYRUD�SLQXV��DQG�FKHVWQXW�VLGHG�
ZDUEOHUV��'HQGURLFD�SHQV\OYDQLFD��DPRQJ�RWKHUV��DQG�ZHWODQGV�VXSSRUWLQJ�QRUWKHUQ�OHRSDUG�IURJ
SRSXODWLRQV��



��

7KRPSVRQ�%URRN��D�WULEXWDU\�WR�WKH�)DUPLQJWRQ�5LYHU�IORZLQJ�WKURXJK�WKH�:DOWRQ�3RQG�VLWH��
FRQWDLQV�D�GLYHUVLW\�RI�ILVK�DQG�EHQWKLF�PDFURLQYHUWHEUDWHV��ZKLFK�LQGLFDWHV�KLJK�ZDWHU�TXDOLW\���
6HYHUDO�RI�WKH�VDQG�EDUUHQ�FRPPXQLWLHV�KDYH�WKH�SRWHQWLDO�WR�VXSSRUW�D�ULFK�GLYHUVLW\�RI�LQVHFWV�
DQG�ZDUUDQW�IXUWKHU�LQYHVWLJDWLRQ���$OWKRXJK�LQVHFW�VXUYH\V�ZHUH�QRW�LQFOXGHG�DV�D�SDUW�RI�WKH�
ILHOG�VXUYH\�HIIRUW�IRU�WKH�)9%3��VHYHUDO�LQFLGHQWDO�UHFRUGV�ZHUH�GRFXPHQWHG�IRU�VSHFLHV�RI�
FRQVHUYDWLRQ�FRQFHUQ��LQFOXGLQJ�RQH�UHFRUG�RI�D�WLJHU�EHHWOH�DVVRFLDWHG�ZLWK�WKH�:DOWRQ�3RQG�
VLWH���

7ZR�DUHDV��³7DOFRWW�0RXQWDLQ�1RUWK´�DQG�³+DUWIRUG�5HVHUYRLU´�DUH�DVVRFLDWHG�ZLWK�WKH�
0HWDFRPHW�WUDSURFN�ULGJH�HFRUHJLRQ���7KH�7DOFRWW�0RXQWDLQ�DQG�+DUWIRUG�5HVHUYRLU�VLWHV�DUH�
FRQWLJXRXV�ZLWK�ODUJH��XQIUDJPHQWHG�IRUHVWV�ORFDWHG�LQ�:HVW�+DUWIRUG�WKDW�DUH�PDLQWDLQHG�E\�WKH�
0HWURSROLWDQ�'LVWULFW�&RPPLVVLRQ��0'&��DV�SXEOLF�ZDWHUVKHG�ODQG���7KHVH�VLWHV�VXSSRUW�DQ�DUUD\�
RI�QDWXUDO�FRPPXQLWLHV��LQFOXGLQJ�SHUFKHG�YHUQDO�SRROV��H[WHQVLYH�UHG�PDSOH�DQG�VKUXE�VZDPS�
V\VWHPV��DQG�YDULRXV�WUDSURFN�OHGJH�FRPPXQLWLHV���7KHVH�LQFOXGH�UREXVW�YHUQDO�SRRO�EUHHGLQJ�
DPSKLELDQ�SRSXODWLRQV�VXFK�DV�-HIIHUVRQ��$PE\VWRPD�MHIIHUVRQLDQXP���PDUEOHG��$PE\VWRPD�
RSDFXP��DQG�VSRWWHG��$PE\VWRPD�PDFXODWXP��VDODPDQGHUV DQG�ZRRG�IURJV��5DQD�V\OYDWLFD���
DQG�EUHHGLQJ�SRSXODWLRQV�RI�IRUHVW�LQWHULRU�GHSHQGDQW�ELUG�VSHFLHV�VXFK�DV�EODFN�WKURDWHG�EOXH
�'HQGURLFD�FDHUXOHVFHQV��DQG�ZRUP�HDWLQJ�ZDUEOHUV��+HOPLWKHURV�YHUPLYRUXP���DQG�KHUPLW�
WKUXVK��&DWKDUXV�JXWWDWXV���

7KH�³6HFUHW�/DNH´�DUHD�LV�ORFDWHG�DW�WKH�VRXWKHUQ�WHUPLQXV�RI�DQ�LQWUXVLYH�WUDSURFN�ULGJH�V\VWHP�
WKDW�H[WHQGV�DORQJ�WKH�ZHVWHUQ�HGJH�RI�WKH�)DUPLQJWRQ�5LYHU�YDOOH\���%HFDXVH�RI�WKH�KLJK�
GLYHUVLW\�RI�QDWXUDO�FRPPXQLWLHV�SUHVHQW�DW�WKLV�VLWH�LQFOXGLQJ�D�ODUJH�ZHWODQG�V\VWHP��WDOXV�
URFNVOLGHV�ZLWK�RSHQ�OHGJH��DQG�KLJK�TXDOLW\�IRUHVW��WKH�VLWH�DSSHDUV�WR�VXSSRUW�D�KLJK�GLYHUVLW\�RI�
ZLOGOLIH�LQFOXGLQJ�ER[�WXUWOHV��7HUUDSHQH�F��FDUROLQD���QRUWKHUQ�FRSSHUKHDGV��D�KLJK�QXPEHU�RI�
YHUQDO�SRRO�EUHHGLQJ�VDODPDQGHUV��D�JRRG�LQGLFDWRU�RI�ZHWODQG�DQG�IRUHVW�TXDOLW\���DQG�D�
EUHHGLQJ�ELUG�FRPPXQLW\�GRPLQDWHG�E\�D�KLJK�SHUFHQWDJH�RI�IRUHVW� LQWHULRU�GHSHQGHQW�VSHFLHV
�DQRWKHU�LQGLFDWRU�RI�IRUHVW�TXDOLW\����$OWKRXJK�WKLV�VLWH�PLJKW�DSSHDU�VRPHZKDW�LVRODWHG�LQ�WKH�
ODQGVFDSH�GXH�WR�ODFN�RI�FRQQHFWLYLW\�WR�WKH�ULGJH�V\VWHP�WR�WKH�QRUWK�DQG�VXUURXQGLQJ�
GHYHORSPHQW��WKH�KLJK�TXDOLW\�RI�KDELWDW�SUHVHQW�OHQGV�VXSSRUW�WR�WKH�VLWH¶V�UROH�DV�D�KDELWDW�KXE�
RQ�WKH�ODUJHU�ODQGVFDSH���

6HFRQGDU\�&RQVHUYDWLRQ�$UHDV
�³$YRQ�2OG�)DUPV´�ORFDWHG�QRUWK�RI�WKH�:DOWRQ�3RQG�VLWH�RQ�WKH�ZHVW�VLGH�RI�WKH�)DUPLQJWRQ�
5LYHU�ZDV�LGHQWLILHG�DV�DQ�LPSRUWDQW�HFRORJLFDO�FRQQHFWRU�DORQJ�WKH�DOOXYLDO�IORRGSODLQ�HFRUHJLRQ�
FRQQHFWLQJ�WKH�:DOWRQ�3RQG�)LVKHU�0HDGRZV�DQG�/DNH�(ULH�SULPDU\�VLWHV�DORQJ�WKH�5LYHU�

³7DOFRWW�0RXQWDLQ�6RXWK´�ZDV�LGHQWLILHG�DV�DQ�LPSRUWDQW�HFRORJLFDO�FRQQHFWRU�DORQJ�WKH�WUDSURFN�
ULGJH�HFRUHJLRQ�LQ�WKLV�DUHD�

7ZR�VHFRQGDU\�DUHDV�ORFDWHG�LQ�WKH�ZHVWHUQ�VHFWLRQ�RI�$YRQ�LQFOXGHG�WKH�ODUJH��XQIUDJPHQWHG�
³+XFNOHEHUU\�+LOO´�VLWH�ZKLFK�LV�ORFDWHG�ZLWKLQ�WKH�ZHVWHUQ�KLJKODQGV�HFRUHJLRQ���7KLV�VLWH�
LQFOXGHV�H[WHQVLYH�WUDFWV�RI�FRQWLJXRXV�IRUHVW�WKDW�VXSSRUW�IRUHVW� LQWHULRU�EUHHGLQJ�ELUG�
FRPPXQLWLHV�DQG�KLJK�TXDOLW\�VWUHDPV���7KH�³)DUPLQJWRQ�5LYHU´�DUHD�LQFOXGHV�D�IDLUO\�QDUURZ��
VWULS�RI�FRQWLJXRXV�ODQG�SULPDULO\�LQ�SULYDWH�RZQHUVKLS��LPPHGLDWHO\�DGMDFHQW�WR�WKH�ULYHU�QRUWK�
RI�8QLRQYLOOH���7KLV�VLWH�FRQWDLQV�SRSXODWLRQV�RI�VHYHUDO�UDUH�SODQW�FRPPXQLWLHV�



��

)LJXUH����$YRQ�ELRGLYHUVLW\�PDS



��

&DQWRQ

7KH�WRZQ�RI�&DQWRQ�LV�FDWHJRUL]HG�DV�³UXUDÓ �DQG�FRYHUV�DQ�DUHD�RI����VTXDUH�PLOHV�ZLWKLQ�WKH�
)DUPLQJWRQ�5LYHU�ZDWHUVKHG���:KLOH�QRUWKHUQ�DQG�ZHVWHUQ�VHFWLRQV�RI�WKH�WRZQ�UHPDLQ�SULPDULO\�
UXUDO�ZLWK�ODUJH��XQIUDJPHQWHG�WUDFWV�RI�IRUHVW��WKH�VRXWKHUQ�VHFWLRQ�RI�WRZQ��HVSHFLDOO\�VRXWK�RI�
5RXWH�����KDYH�XQGHUJRQH�VLJQLILFDQW�UHVLGHQWLDO�DQG�FRPPHUFLDO�GHYHORSPHQW���7KH�)9%3�
LGHQWLILHG�ILYH�SULPDU\�DQG�WZR�VHFRQGDU\�FRUH�DUHDV�IRU�ELRGLYHUVLW\��

3ULPDU\�&RQVHUYDWLRQ�$UHDV 6HFRQGDU\�&RQVHUYDWLRQ�$UHDV
$UHD�'HVLJQDWLRQ (FRUHJLRQ $UHD�'HVLJQDWLRQ (FRUHJLRQ
5DWOXP�0W��1RUWK :HVWHUQ�+LJKODQGV 6ZHHWKHDUW�0RXQWDLQ ���:HVWHUQ�+LJKODQGV
5DWOXP�0W��6RXWK :HVWHUQ�+LJKODQGV +XFNOHEHUU\�+LOO ���:HVWHUQ�+LJKODQGV
:HVW�0RXQWDLQ :HVWHUQ�+LJKODQGV�7UDSURFN
2QLRQ�0RXQWDLQ 7UDSURFN�5LGJH
0W��+RUU 7UDSURFN�5LGJH

3ULPDU\�&RQVHUYDWLRQ�$UHDV
7KUHH�RI�WKH�SULPDU\�DUHDV�DUH�ORFDWHG�LQ�WKH�QRUWK�DQG�QRUWKZHVWHUQ�VHFWLRQ�RI�WKH�WRZQ�DQG�IDOO�
ZLWKLQ�WKH�QRUWKZHVW�KLJKODQGV�HFRUHJLRQ���7KHVH�LQFOXGH�³5DWOXP�0RXQWDLQ�1RUWK�´�³5DWOXP�
0RXQWDLQ�6RXWK�´�DQG�³:HVW�0RXQWDLQ�´��(DFK�RI�WKHVH�WKUHH�VLWHV�UHSUHVHQWV�DUHDV�RI�ODUJH��
XQIUDJPHQWHG�IRUHVW���7KH�5DWOXP�0RXQWDLQ�1RUWK�DQG�6RXWK�VLWHV�DUH�FRQWLJXRXV�ZLWK�ODUJH�
IRUHVWHG�SDUFHOV�LQ�QHLJKERULQJ�%DUNKDPVWHG���7KH�:HVW�0RXQWDLQ�VLWH�LV�FRQWLJXRXV�ZLWK�ODUJH�
IRUHVWHG�WUDFWV�RI�ODQG�WR�WKH�HDVW�LQ�6LPVEXU\�DQG�WR�WKH�QRUWK�LQ�*UDQE\���7KLV�³WUL�WRZQ´�:HVW�
0RXQWDLQ�DUHD�LV�WKH�ODUJHVW�XQIUDJPHQWHG�ODQGVFDSH�ZLWKLQ�WKH�VHYHQ�WRZQ�DUHD�DQG�HFRORJLFDOO\�
EULGJHV�WKH�ZHVWHUQ�KLJKODQGV�DQG�ZHVWHUQ�WUDSURFN�ULGJH�HFRUHJLRQV���7KHVH�VLWHV�VXSSRUW�UREXVW�
SRSXODWLRQV�RI�IRUHVW� LQWHULRU�GHSHQGHQW�EUHHGLQJ�ELUGV�DV�ZHOO�DV�RWKHU�VSHFLHV�RI�FRQVHUYDWLRQ�
FRQFHUQ�LQFOXGLQJ�WKH�ZKLS�SRRU�ZLOO��&DSULPXOJXV�YRFLIHUXV���RQH�RI�WKH�IHZ�DUHDV�LQ�WKH�VWXG\�
ZKHUH�WKLV�VSHFLHV�ZDV�GRFXPHQWHG���1XPHURXV�VPDOO�VWUHDPV�DQG�VHHSV�VFDWWHUHG�WKURXJKRXW�WKH�
IRUHVWV�VXSSRUWLQJ�SRSXODWLRQV�RI�ILVK�DQG�DPSKLELDQV�VXFK�DV�QDWLYH�EURRN�WURXW�DQG�GXVN\�
VDODPDQGHUV��'HVPRJQDWKXV�IXVFXV��WKDW�DUH�GHSHQGHQW�XSRQ�KLJK�ZDWHU�TXDOLW\���

³2QLRQ�0RXQWDLQ´�OLHV�ZLWKLQ�WKH�LQWUXVLYH�WUDSURFN�ULGJH�HFRUHJLRQ�WKDW�H[WHQGV�DORQJ�WKH�
ZHVWHUQ�HGJH�RI�WKH�)DUPLQJWRQ�5LYHU�YDOOH\���7KLV�VLWH�LV�FRQWLJXRXV�ZLWK�D�VPDOOHU�VHFWLRQ�RI�
WKH�PRXQWDLQ�WKDW�H[WHQGV�QRUWK�LQWR�6LPVEXU\���2QLRQ�0RXQWDLQ�KDV�EHHQ�ZHOO�GRFXPHQWHG�DV�D�
ELRGLYHUVLW\�³KRWVSRW´�DQG�WKH�)9%3�VXUYH\�HIIRUWV�FRQILUP�WKLV���7KH�VLWH�FRQWDLQV�QXPHURXV�
VLJQLILFDQW�QDWXUDO�FRPPXQLWLHV�LQFOXGLQJ�D�FOXVWHU�RI�KLJK�TXDOLW\�ZHWODQGV�DQG�YHUQDO�SRROV�WKDW�
VXSSRUW�D�ULFK�DPSKLELDQ�IDXQD��H[WHQVLYH�WDOXV�URFN�VOLGHV��DQG�RSHQ�ULGJHWRS�JODGHV��KRPH�WR�D�
YDULHW\�RI�UDUH�SODQWV���DQG�KLJK�TXDOLW\�IRUHVW�ZLWK�D�EUHHGLQJ�ELUG�FRPPXQLW\�GRPLQDWHG�E\�
IRUHVW� LQWHULRU�GHSHQGHQW�VSHFLHV���2QLRQ�0RXQWDLQ�DQG�RWKHU�LQWUXVLYH�WUDSURFN�ULGJH�VLWHV�
H[WHQGLQJ�WR�WKH�QRUWK�LQ�*UDQE\�DQG�6LPVEXU\�VXSSRUW�WKH�RQO\�NQRZQ�&RQQHFWLFXW�RFFXUUHQFHV�
RI�WKH�ORQJ� OHDYHG�EOXHW���

7KH�ILQDO�SULPDU\�DUHD��³0W��+RUU�´�DOWKRXJK�VLPLODU�LQ�DSSHDUDQFH�WR�WKH�WUDSURFN�ULGJH�V\VWHPV�
LV�DFWXDOO\�GLIIHUHQW�JHRORJLFDOO\��EHLQJ�FRPSRVHG�RI�DPSKLEROLWH�URFN�YHUVXV�WKH�GROHULWH�RI�WKH�
WUDSURFN�V\VWHPV���+RZHYHU��WKH�VLWH�VXSSRUWV�VRPH�VLPLODU�QDWXUDO�FRPPXQLWLHV�LQFOXGLQJ�GU\�
ULGJHWRS�IRUHVWV�DQG�WDOXV�URFNVOLGHV��$�EUHHGLQJ�ELUG�FRPPXQLW\�GRPLQDWHG�E\�IRUHVW�LQWHULRU�



��

GHSHQGHQW�VSHFLHV�LV�LQGLFDWLRQ�RI�WKH�TXDOLW\�RI�IRUHVW�KDELWDW�SUHVHQW���)9%3�ELRORJLVWV�KDG�RQO\�
OLPLWHG�DFFHVV�WR�WKLV�VLWH��WKXV�ELRGLYHUVLW\�GDWD�DUH�LQFRPSOHWH����

6HFRQGDU\�&RQVHUYDWLRQ�$UHDV
7ZR�VHFRQGDU\�DUHDV�ZLWKLQ�WKH�ZHVWHUQ�KLJKODQGV�HFRUHJLRQ�ZHUH�LGHQWLILHG�EDVHG�RQ�WKH�H[WHQW�
RI�FRQWLJXRXV��XQIUDJPHQWHG�IRUHVW�FRQWDLQHG�ZLWKLQ�WKHP���7KHVH�DUH�³6ZHHWKHDUW�0RXQWDLQ�´
ZKLFK�LV�ORFDWHG�RQ�WKH�ZHVWHUQ�VLGH�RI�WKH�)DUPLQJWRQ�5LYHU�FRQWLJXRXV�ZLWK�WKH�1HSDXJ�
5HVHUYRLU��D�ODUJH�WUDFW�RI�IRUHVWHG�ODQG�DQG�RSHQ�ZDWHU�PDLQWDLQHG�E\�WKH�0'&��DQG�
³+XFNOHEHUU\�+LOO�´�D�ODUJH��IRUHVW�WUDFW�WKDW�LV�FRQWLJXRXV�ZLWK�D�VLPLODU�ODUJH�IRUHVW�WUDFW�WR�WKH�
VRXWK�LQ�$YRQ���%RWK�RI�WKHVH�VHFRQGDU\�VLWHV�VXSSRUW�KLJK�TXDOLW\�VWUHDP�V\VWHPV�DQG LPSRUWDQW�
KDELWDW�IRU�IRUHVW�LQWHULRU�GHSHQGHQW�ELUGV�



��

)LJXUH�����&DQWRQ�ELRGLYHUVLW\�PDS



��

(DVW�*UDQE\

7KH�WRZQ�RI�(DVW�*UDQE\�LV�FDWHJRUL]HG�DV�³UXUDÓ �DQG�FRYHUV�DQ�DUHD�RI������VTXDUH�PLOHV�ZLWKLQ�
WKH�)DUPLQJWRQ�5LYHU�ZDWHUVKHG���7KH�)93�LGHQWLILHG�HLJKW�SULPDU\�DQG�WKUHH�VHFRQGDU\�FRUH�
DUHDV�IRU�ELRGLYHUVLW\�

3ULPDU\�&RQVHUYDWLRQ�$UHDV 6HFRQGDU\�&RQVHUYDWLRQ�$UHDV
$UHD�'HVLJQDWLRQ (FRUHJLRQ $UHD�'HVLJQDWLRQ (FRUHJLRQ
7DULIIYLOOH�*RUJH 7UDSURFN�5LGJH +ROFRPE�%URRN ���&RUULGRU���
+DWFKHWW�+LOO 7UDSURFN�5LGJH 6DOPRQ�%URRN ���&RUULGRU
3HDN�0RXQWDLQ 7UDSURFN�5LGJH 1HZJDWH�6ZDPS ���&RUULGRU
*UHDW�0DUVK *UDVVODQG�:HWODQG
%HDYHUGDP�0DUVK *UDVVODQG�:HWODQG
%UDGOH\�$LUSRUW�6RXWK *UDVVODQG
%UDGOH\�$LUSRUW�1RUWK *UDVVODQG
3LFNHUHO�&RYH 5LYHU�)ORRGSODLQ

3ULPDU\�&RQVHUYDWLRQ�$UHDV
7KUHH�RI�WKH�SULPDU\�DUHDV�DUH�ORFDWHG�ZLWKLQ�WKH�PHWDFRPHW�WUDSURFN�ULGJH�HFRUHJLRQ���7KHVH�
LQFOXGH�³7DULIIYLOOH�*RUJH�´�³+DWFKHWW�+LOO�´�DQG�³3HDN�0RXQWDLQ�´���7KH�+DWFKHWW�+LOO�VLWH�
IHDWXUHV�D�QXPEHU�RI�VLJQLILFDQW�QDWXUDO�FRPPXQLWLHV�LQFOXGLQJ�ZHWODQG�IHQ�DQG�PDUVK�KDELWDWV�
VXSSRUWLQJ�UDUH�SODQWV��EOXH�VSRWWHG�VDODPDQGHUV��$PE\VWRPD�ODWHUDOH���DQG�ZHWODQG�GHSHQGHQW�
EUHHGLQJ�ELUGV�VXFK�DV�WKH�9LUJLQLD�UDLO��5DOOXV�OLPLFROD����7KH�H[WHQW�DQG�TXDOLW\�RI�WKH�IRUHVWHG�
KDELWDW�DORQJ�WKLV�ULGJH�VXSSRUW�JRRG�SRSXODWLRQV�RI�EUHHGLQJ�IRUHVW�LQWHULRU�GHSHQGHQW�ELUGV���
7KH�7DULIIYLOOH�*RUJH�QDWXUDO�FRPPXQLWLHV�LQFOXGH�D�XQLTXH�ULYHUVLGH�OHGJH�V\VWHP�WKDW�VXSSRUW�
UDUH�SODQWV��LQFOXGLQJ�RQH�VSHFLHV��VSLNHG�IDOVH�RDWV��RQ�WKH�YHUJH�RI�H[WLUSDWLRQ�LQ�WKH�VWXG\�DUHD��
9ROXQWHHUV�ZHUH�DEOH�WR�FROOHFW�VHHGV�IURP�WKLV�VPDOO�SRSXODWLRQ�IRU�EDQNLQJ�LQ�WKH�1HZ�(QJODQG�
:LOG�)ORZHU�6RFLHW\¶V�VHHG�EDQN���7KLV�VHHG�EDQN�RI�QDWLYH�JHQRW\SLF�PDWHULDO�FDQ�EH�XVHG�LQ�WKH�
HYHQW�WKDW�UHLQWURGXFWLRQ�RU�SRSXODWLRQ�DXJPHQWDWLRQ� LV�UHTXLUHG�WR�FRQVHUYH�WKH�SRSXODWLRQ�
�0RRUKHDG�������

2WKHU�FRPPXQLWLHV�LQFOXGH�ULGJHWRS��VKUXE�VZDPSV�DQG�YHUQDO�SRROV�WKDW�VXSSRUW�D�ULFK�
DPSKLELDQ�FRPPXQLW\�DV�GHPRQVWUDWHG�E\�D�KLJK�QXPEHU�RI� YHUQDO�SRRO�EUHHGLQJ�VDODPDQGHUV��D�
VWURQJ�LQGLFDWRU�RI�KLJK�ZHWODQG�DQG�IRUHVW�TXDOLW\����7KH�3HDN�0RXQWDLQ�VLWH�LV�DQ�H[WHQVLYH�
IRUHVWHG�ULGJH��H[WHQGLQJ�QRUWK�ZHOO�LQWR�6XIILHOG�DQG�FRQWLJXRXV�ZLWK�:HVW�6XIILHOG�0RXQWDLQ���
1XPHURXV�KLJK�TXDOLW\�ZHWODQG�V\VWHPV��WDOXV�URFNVOLGHV�DQG�WUDSURFN�ULGJHWRS�QDWXUDO�
FRPPXQLWLHV�DUH�FRQWDLQHG�ZLWKLQ�WKLV�VLWH�

³*UHDW�0DUVK´�DQG�³%HDYHUGDP�0DUVK´�DUH�WZR�SULPDU\�DUHDV�ORFDWHG�LQ�WKH�QRUWKZHVW�FRUQHU�RI�
WRZQ�WKDW�DUH�GRPLQDWHG�E\�H[WHQVLYH�DQG�KLJKO\�GLYHUVH�ZHWODQG�KDELWDW�FRPSOH[HV�VLWXDWHG�
DPRQJ�D�PRVDLF�RI�IRUHVW�DQG�RSHQ�DJULFXOWXUDO�DQG�SRVW�DJULFXOWXUDO�KDELWDWV���&RQVHTXHQWO\��
WKHVH�VLWHV�ZHUH�DPRQJ�WKH�PRVW�ELRORJLFDOO\�ULFK�DUHDV�HQFRXQWHUHG�GXULQJ�WKH�VXUYH\���*UHDW�
0DUVK�LV�FRQWLJXRXV�ZLWK�ODQG�WUDFWV�WR�WKH�ZHVW�LQ�*UDQE\�DQG�%HDYHUGDP�0DUVK�LV�FRQWLJXRXV�
ZLWK�D�ODUJH�WUDFW�RI�ODQG�WR�WKH�QRUWK�LQ�6XIILHOG����7KH�FRPSOH[�RI�IRUHVWV�DQG�ZHWODQGV�DW�WKHVH�
VLWHV�VXSSRUW�D�KLJK�QXPEHU�RI� YHUQDO�SRRO�EUHHGLQJ�VDODPDQGHUV�LQFOXGLQJ�EOXH�VSRWWHG��IRXU�
WRHG��+HPLGDFW\OLXP�VFXWDWXP��DQG�VSRWWHG�VDODPDQGHUV��DV�ZHOO�DV�KLJK�GHQVLWLHV�RI�ULEERQ�
VQDNHV��7KDPQRSKLV�VDXULWXV���VWURQJ�LQGLFDWRUV�RI�KLJK�TXDOLW\�ZHWODQG�DQG�IRUHVW�KDELWDW���



��

:HWODQG�GHSHQGHQW�ELUGV�VXFK�DV�VRUD��3RU]DQD�FDUROLQD��DQG�9LUJLQLD�UDLO��IRUHVW� LQWHULRU�
GHSHQGHQW�ELUGV�VXFK�DV�EODFN�WKURDWHG�JUHHQ�ZDUEOHUV��'HQGURLFD�YLUHQV��DQG�ZRRG�WKUXVK
�+\ORFLFKOD�PXVWHOLQD���DQG�JUDVVODQG�GHSHQGHQW�ELUGV�VXFK�DV�EREROLQN�DQG�$PHULFDQ�NHVWUHO
�)DOFR�VSDUYHULXV��DUH�ZHOO�UHSUHVHQWHG�ZLWKLQ�WKH�PRVDLF�RI�LQWDFW�KDELWDWV�DPRQJ�WKHVH�VLWHV���$�
KLJK�QXPEHU�RI�UDSWRU�VSHFLHV�ZHUH�UHFRUGHG�DW�WKH�%HDYHUGDP�0DUVK�VLWH���

7KH�³%UDGOH\�$LUSRUW´�DQG�³%UDGOH\�$LUSRUW�6RXWK´�DUHDV�ORFDWHG�LQ�WKH�HDVWHUQ�VHFWLRQ�RI�WKH�
WRZQ�HQFRPSDVV�ZHOO�GRFXPHQWHG�DQG�UHJLRQDOO\�VLJQLILFDQW�QDWXUDO�FRPPXQLWLHV�VLWXDWHG�ZLWKLQ�
WKH�VDQGSODLQ�DQG�JODFLDO�ODNH�SODLQ�HFRUHJLRQV���7KH�%UDGOH\�$LUSRUW�6RXWK�VLWH�VXSSRUWV�D
UHJLRQDOO\��1HZ�(QJODQG��VLJQLILFDQW�JUDVVODQG�EUHHGLQJ�ELUG�SRSXODWLRQ�LQFOXGLQJ�XSODQG�
VDQGSLSHU��%DUWUDPLD�ORQJLFDXGD���JUDVVKRSSHU�VSDUURZ��VDYDQQDK�VSDUURZ��HDVWHUQ�PHDGRZODUN�
DQG�$PHULFDQ�NHVWUHO��DPRQJ�RWKHUV���7KLV�VLWH�LV�PRQLWRUHG�E\�WKH�&7'(3�LQ�FRRSHUDWLRQ�ZLWK�
WKH�$LUSRUW�RSHUDWLRQV�PDQDJHG�IRU�JUDVVODQG�ELUGV���7KH�%UDGOH\�$LUSRUW�VLWH�LV�ORFDWHG�MXVW�WR�
WKH�QRUWK�DQG�LQFOXGHV�SURSHUW\�RZQHG�E\�WKH�$LUSRUW�WKDW�LV�FRQWLJXRXV�ZLWK�D�ODUJH�WUDFW�RI�
XQIUDJPHQWHG�ODQG�H[WHQGLQJ�LQWR�6XIILHOG���7KLV�ODUJH�WUDFW�IHDWXUHV�D�KLJK�GHQVLW\�RI�VPDOO�
YHUQDO�SRROV�VXSSRUWLQJ�D�IRUHVW�DPSKLELDQ�FRPPXQLW\�LQFOXGLQJ�VSRWWHG�VDODPDQGHUV�DQG�ZRRG�
IURJV��ZKLOH�VPDOO�SRFNHWV�RI�ZHW�PHDGRZ�DQG�PRUH�RSHQ�FDQRSLHG�ZHWODQGV�RQ�WKH�SHULSKHU\�RI�
WKH�IRUHVW�VXSSRUW�EUHHGLQJ�JUD\�WUHHIURJV��+\OD�YHUVLFRORU��DQG�)RZOHU¶V�WRDGV��%XIR�IRZOHUL����
%RWK�RI�WKHVH�VLWHV�KDUERU�JRRG�VDQG�EDUUHQ�KDELWDW�WKDW�VXSSRUW�UDUH�SODQWV��KRJQRVH�VQDNHV
�+HWHURGRQ�SODWLUKLQRV��DQG�SRVVLEO\�UDUH�LQVHFW�FRPPXQLWLHV���

7KH�ILQDO�SULPDU\�DUHD��³3LFNHUHO�&RYH´�LV�VLWXDWHG�DORQJ�WKH�)DUPLQJWRQ�5LYHU�ZLWKLQ�WKH�
DOOXYLDO�IORRGSODLQ�HFRUHJLRQ���$�VPDOO�VHFWLRQ�RI�WKLV�ODUJHU�FRQWLJXRXV�VLWH�WKDW�H[WHQGV�VRXWK�
LQWR�6LPVEXU\�IDOOV�ZLWKLQ�(DVW�*UDQE\��UHIHU�WR�WKH�6LPVEXU\�WRZQ�SURILOH�IRU�D�GHVFULSWLRQ�RI�
WKLV�VLWH����

6HFRQGDU\�&RQVHUYDWLRQ�$UHDV
³+ROFRPE�%URRN´�ZDV�LGHQWLILHG�DV�DQ�LPSRUWDQW�HFRORJLFDO�FRUULGRU�EHWZHHQ�WKH�*UHDW�
0DUVK�%HDYHUGDP�0DUVK�FRPSOH[�DQG�RWKHU�FRUH�SULPDU\�KDELWDW�VLWHV�WR�WKH�VRXWK��

³6DOPRQ�%URRN´�ORFDWHG�LQ�WKH�VRXWKZHVW�VHFWLRQ�RI�WRZQ�ZDV�LGHQWLILHG�DV�DQ�HFRORJLFDO�
FRQQHFWRU�EHWZHHQ�WKH�QRUWKZHVW�KLJKODQGV�DQG�ZHVWHUQ�WUDSURFN�ULGJH�HFRUHJLRQV�DQG�WKH�
)DUPLQJWRQ�5LYHU���7KLV�VLWH�LV�FRQWLJXRXV�ZLWK�ODQG�WUDFWV�LQ�QHLJKERULQJ�*UDQE\����

³1HZJDWH�6ZDPS´�LV�DQ�LPSRUWDQW�ODUJH�KDELWDW�SDUFHO�LQ�SUR[LPLW\�WR�WKH�1HZJDWH�:LOGOLIH�
0DQDJHPHQW�$UHD�



��

)LJXUH�����(DVW�*UDQE\�ELRGLYHUVLW\�PDS



��

)DUPLQJWRQ

7KH�WRZQ�RI�)DUPLQJWRQ�LV�FDWHJRUL]HG�DV�VXEXUEDQ�DQG�FRYHUV�DQ�DUHD�RI������VTXDUH�PLOHV�
ZLWKLQ�WKH�)DUPLQJWRQ�5LYHU�ZDWHUVKHG���7KH�WRZQ�KDV�H[SHULHQFHG�VLJQLILFDQW�JURZWK�RYHU�WKH�
SDVW�IHZ�GHFDGHV��ZLWK�D�FXUUHQW�SRSXODWLRQ�RI�PRUH�WKDQ����������7KH�)93�LGHQWLILHG�HLJKW�
SULPDU\�DQG�WKUHH�VHFRQGDU\�FRUH�DUHDV�IRU�ELRGLYHUVLW\�

3ULPDU\�&RQVHUYDWLRQ�$UHDV 6HFRQGDU\�&RQVHUYDWLRQ�$UHDV
$UHD�'HVLJQDWLRQ (FRUHJLRQ $UHD�'HVLJQDWLRQ (FRUHJLRQ
6KDGH�6ZDPS 5LYHU�)ORRGSODLQ %XUQW�+LOO ����)RUHVW
&RPPXQLW\�*DUGHQ 5LYHU�)ORRGSODLQ 7DLQH�0RXQWDLQ ����:HVWHUQ�+LJKODQGV
:DOWRQ�3RQG 5LYHU�)ORRGSODLQ %DWWHUVRQ�3DUN�3RQG ����)RUHVW
6FRWW�6ZDPS :HWODQG
7RZQ�)RUHVW )RUHVW
+DUWIRUG�5HVHUYRLU 7UDSURFN�5LGJH
+LOOVWHDG 7UDSURFN�5LGJH
'HDGZRRG�6ZDPS 7UDSURFN�5LGJH

3ULPDU\�&RQVHUYDWLRQ�$UHDV
7KUHH�RI�(DVW�*UDQE\¶V�SULPDU\�FRQVHUYDWLRQ�DUHDV�DUH�ORFDWHG�DORQJ�WKH�)DUPLQJWRQ�5LYHU�
VLWXDWHG�ZLWKLQ�WKH�DOOXYLDO�IORRGSODLQ�HFRUHJLRQ���7KHVH�VLWHV�DUH��³6KDGH�6ZDPS�´�³&RPPXQLW\�
*DUGHQ�´�DQG�³:DOWRQ�3RQG�´���6KDGH�6ZDPS�LV�ORFDWHG�DORQJ�WKH�3HTXDEXFN�5LYHU�MXVW�VRXWK�RI�
LWV�FRQIOXHQFH�ZLWK�WKH�)DUPLQJWRQ�5LYHU��7KH�VLWH�LQFOXGHV�DQ�H[WHQVLYH�DQG�GLYHUVH�ZHWODQG�
V\VWHP�VLWXDWHG�ZLWKLQ�D�PRVDLF�RI�IRUHVW�DQG�DJULFXOWXUDO�KDELWDW���&RQVHTXHQWO\��WKH�VLWH�
VXSSRUWV�D�KLJK�GLYHUVLW\�RI�ZLOGOLIH�LQFOXGLQJ�D�ULFK�DPSKLELDQ�FRPPXQLW\�ZLWK�QRUWKHUQ�
OHRSDUG�IURJ�DQG�EOXH�VSRWWHG�VDODPDQGHUV��DQG�ERWK�JUDVVODQG�GHSHQGHQW�DQG�ZHWODQG�GHSHQGHQW�
EUHHGLQJ�ELUG�FRPPXQLWLHV���7KH�&RPPXQLW\�*DUGHQ�VLWH�LV�ORFDWHG�DORQJ�WKH�ZHVW�VLGH�RI�WKH�
)DUPLQJWRQ�5LYHU�MXVW�QRUWK�RI�6KDGH�6ZDPS���7KH�VLWH�LV�SUHGRPLQDQWO\�FRPSRVHG�RI�RSHQ�
KDELWDWV�LQFOXGLQJ�DFWLYH�VDQG�JUDYHO�RSHUDWLRQV��ZLWK�VHYHUDO�RI�WKHVH�KDELWDWV�VXSSRUWLQJ�
JUDVVODQG�EUHHGLQJ�ELUGV�VXFK�DV�WKH�VDYDQQDK�VSDUURZ���$�QXPEHU�RI�VLJQLILFDQW�QDWXUDO�
FRPPXQLWLHV�DUH�DVVRFLDWHG�ZLWK�DOOXYLDO�KDELWDWV�KHUH�LQFOXGLQJ�DOOXYLDO�PDUVK��ZHW�PHDGRZ��
IORRGSODLQ�IRUHVW��DQG�ULYHUEDQN�EHDFK�VKRUH�FRPPXQLWLHV���7KH�RQO\�NQRZQ�ULYHULQH�FRPPXQLW\�
RI�WKH�GZDUI�EXOUXVK��)LPEULVW\OLV�DXWXPQDOLV��ZDV�GRFXPHQWHG�KHUH�GXULQJ�WKH�VXUYH\���7KLV�
VSHFLHV�LV�W\SLFDOO\�DVVRFLDWHG�ZLWK�SRQG�DQG�ODNH�VKRUHV���7KH�:DOWRQ�3RQG�VLWH�LV�FRQWLJXRXV�
ZLWK�ODUJH�WUDFWV�RI�ODQG�WR�WKH�QRUWK�LQ�$YRQ�DQG�LV�GLVFXVVHG�LQ�WKH�$YRQ�WRZQ�SURILOH���

7KUHH�RI�WKH�SULPDU\�DUHDV�DUH�DVVRFLDWHG�ZLWK�WKH�WUDSURFN�ULGJH�HFRUHJLRQ���7KHVH�VLWHV�DUH�
³+DUWIRUG�5HVHUYRLU�´�³+LOOVWHDG�´�DQG�³'HDGZRRG�6ZDPS�´��'HDGZRRG�6ZDPS�LV�ORFDWHG�DORQJ�
WKH�5DWWOHVQDNH�0RXQWDLQ�VHFWLRQ�RI�WKH�WUDSURFN�ULGJH�DQG�LV�SDUW�RI�D�ODUJH�FRQWLJXRXV�WUDFW�WKDW�
H[WHQGV�VRXWK�LQWR�1HZ�%ULWDLQ�DQG�3ODLQYLOOH���6HYHUDO�DFWLYH�DQG�LQDFWLYH�TXDUU\�RSHUDWLRQV�DUH�
ORFDWHG�ZLWKLQ�WKH�VLWH���'HDGZRRG�6ZDPS�LV�D�ODUJH�ZHWODQG�V\VWHP�ORFDWHG�DORQJ�WKH�HDVWHUQ�
VORSH�RI�WKH�ULGJH�DQG�LV�XQGHU�6WDWH�RZQHUVKLS���2WKHU�QDWXUDO�FRPPXQLWLHV�LQFOXGH�WDOXV�
URFNVOLGHV��FOLIIV�DQG�ULGJHWRS�JODGHV���%LRGLYHUVLW\�GRFXPHQWHG�GXULQJ�WKH�VXUYH\�LQFOXGHV�D�ULFK�
YHUQDO�SRRO�EUHHGLQJ�VDODPDQGHU�FRPPXQLW\�LQFOXGLQJ�PDUEOHG�DQG�IRXU�WRHG�VDODPDQGHUV�DQG�
UHG�VSRWWHG�QHZWV��1RWRSKWKDOPXV�YLULGHVFHQV�����%HFDXVH�RI�WKH�XUEDQ�GHYHORSPHQW�LPPHGLDWHO\�
DGMDFHQW�WR�WKH�VRXWK�DQG�HDVW� WKH�VLWH�VHUYHV�DV�DQ�LPSRUWDQW�UHIXJH�IRU�ZLOGOLIH�LQ�WKH�DUHD��7KH�
+LOOVWHDG�VLWH�LV�ORFDWHG�DORQJ�WKH�)DUPLQJWRQ�0RXQWDLQ�VHFWLRQ�RI�WKH�WUDSURFN�ULGJH�DQG�LV�
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DVVRFLDWHG�ZLWK�WKH�+LOOVWHDG�0XVHXP���7KH�PL[�RI�IRUHVW�DQG�PDQDJHG�RSHQ�ODQG�DW�WKLV�VLWH�
VXSSRUWV�VRPH�EUHHGLQJ�JUDVVODQG�ELUGV�DQG�UDUH�SODQWV���7KH�+DUWIRUG�5HVHUYRLU�VLWH�LQFOXGHV�D�
VPDOO�VHFWLRQ�LQ�WKH�QRUWKHDVW�FRUQHU�RI�WRZQ�WKDW�LV�FRQWLJXRXV�ZLWK�D�ODUJHU�WUDFW�RI�ODQG�
H[WHQGLQJ�QRUWK�LQWR�$YRQ�DQG�:HVW�+DUWIRUG�DORQJ�WKH�7DOFRWW�0RXQWDLQ�VHFWLRQ�RI�WKH�WUDSURFN�
ULGJH�HFRUHJLRQ���7KLV�VLWH�LV�GLVFXVVHG�LQ�WKH�$YRQ�WRZQ�SURILOH�

7KH�ILQDO�WZR�SULPDU\�KDELWDW�DUHDV�DUH�ORFDWHG�LQ�WKH�ZHVWHUQ�VHFWLRQ�RI�WRZQ���³6FRWW�6ZDPS´�LV�
D�ODUJH��GLYHUVH�ZHWODQG�FRPSOH[�WKDW�LQFOXGHV�ERWK�IRUHVWHG�DQG�RSHQ�FDQRS\�ZHWODQGV���7KH�VLWH�
LV�FRQWLJXRXV�ZLWK�D�ODUJH�WUDFW�RI�IRUHVW�KDELWDW�WR�WKH�ZHVW�LQ�WKH�WRZQV�RI�%ULVWRO�DQG�
%XUOLQJWRQ���7KH�VLWH�VXSSRUWV�VSRWWHG�DQG�ZRRG�WXUWOH��&OHPP\V�LQVFXOSWD��SRSXODWLRQV��KRJQRVH�
VQDNHV�DQG�D�YDULHW\�RI�VKUXE �VFUXE�GHSHQGHQW�EUHHGLQJ�ELUG�VSHFLHV���-XVW�HDVW�RI�6FRWW�6ZDPS��
WKH�³7RZQ�)RUHVW´�VLWH�LV�SULPDULO\�SURWHFWHG�WRZQ�ODQG�ZLWK�SULYDWH�ODQG�KROGLQJV�RQ�WKH�
SHULSKHU\���7KH�VLWH�LV�IRUHVWHG�ZLWK�VHYHUDO�ZHWODQG�KDELWDWV�LQFOXGLQJ�YHUQDO�SRROV���7KH�VLWH�
VXSSRUWV�ER[�WXUWOHV�DQG�D�YDULHW\�RI�RWKHU�ZLOGOLIH�VSHFLHV��

6HFRQGDU\�&RQVHUYDWLRQ�$UHDV
7KH�³%XUQW�+LOO´�DUHD�LV�D�GLVMXQFW�VLWH�ORFDWHG�MXVW�HDVW�RI�WKH�7DOFRWW�0RXQWDLQ�WUDSURFN�ULGJH�
HFRUHJLRQ���7KH�VLWH�LV�VLWXDWHG�DW�WKH�HGJH�RI�XUEDQ�GHYHORSPHQW�WR�WKH�VRXWK�DQG�HDVW���7KH�UDQJH�
RI�KDELWDWV�SUHVHQW��LQFOXGLQJ�YHUQDO�SRROV��ZHWODQGV��VKUXE�VFUXE�SRZHU�OLQH�ULJKW�RI�ZD\V��DQG�
IRUHVW��VXSSRUW�D�GLYHUVLW\�RI�ZLOGOLIH��IURP�EOXH�VSRWWHG�VDODPDQGHUV�DQG�ZRRG�IURJV�WR�ER[�
WXUWOHV�DQG�KRJQRVH�VQDNHV����%HFDXVH�RI�LWV�ORFDWLRQ��WKLV�VLWH�VHUYHV�DV�DQ�LPSRUWDQW�UHIXJH�IRU�
ZLOGOLIH���

�7KH�³%DWWHUVRQ�3DUN�3RQG´�DUHD�LV�ORFDWHG�MXVW�HDVW�RI�WKH�%DWWHUVRQ�3DUN�UHFUHDWLRQDO�SDUN�LQ�WKH�
HDVWHUQ�VHFWLRQ�RI�WRZQ���7KH�VLWH�LV�DQ�LVODQG�DPLG�XUEDQ�GHYHORSPHQW���$�UDQJH�RI�KDELWDWV��
LQFOXGLQJ�YHUQDO�SRROV��ZHWODQGV��D�VHHSDJH�VWUHDP��D�VKUXE �VFUXE�SRZHU OLQH�ULJKW�RI�ZD\��DQG�
IRUHVW��VXSSRUW�D�GLYHUVLW\�RI�ZLOGOLIH��LQFOXGLQJ�VSRWWHG�DQG�GXVN\�VDODPDQGHUV��ZRRG�IURJV��DQG�
ER[�WXUWOHV���%HFDXVH�RI�LWV�ORFDWLRQ��WKLV�VLWH�VHUYHV�DV�DQ�LPSRUWDQW�UHIXJH�IRU�ZLOGOLIH�

7KH�³7DLQH�0RXQWDLQ´�DUHD�LQFOXGHV�VHYHUDO�ODUJH�WUDFWV�RI�SULYDWHO\�RZQHG�IRUHVW�ORFDWHG�DORQJ�
WKH�ZHVW�VLGH�RI�WKH�)DUPLQJWRQ�5LYHU�ZLWKLQ�WKH�ZHVWHUQ�KLJKODQGV�HFRUHJLRQ���7KHVH�VLWHV�DUH�
VPDOO�VHFWLRQV�RI�D�PXFK�ODUJHU�FRQWLJXRXV�WUDFW�RI�ODQG�H[WHQGLQJ�ZHVW�WKURXJK�%XUOLQJWRQ���
/LWWOH�VXUYH\�ZRUN�ZDV�FRQGXFWHG�E\�WKH�)9%3�KHUH�VR�IXUWKHU�ELRGLYHUVLW\�GDWD�KHUH�LV�QHHGHG���
7KH�VHFWLRQ�RI�ULYHU�DORQJ�WKLV�VLWH�VXSSRUWV�VHYHUDO�UDUH�SODQW�VSHFLHV�
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*UDQE\

7KH�WRZQ�RI�*UDQE\�LV�FDWHJRUL]HG�DV�UXUDO�DQG�FRYHUV�DQ�DUHD�RI������VTXDUH�PLOHV�ZLWKLQ�WKH�
)DUPLQJWRQ�5LYHU�ZDWHUVKHG��:KLOH�WKH�VRXWKHUQ�DQG�ZHVWHUQ�VHFWLRQV�RI�WRZQ�UHPDLQ�UXUDO�LQ�
FKDUDFWHU�DQG�IHDWXUH�H[WHQVLYH��XQIUDJPHQWHG�WUDFWV�RI�IRUHVW��WKH�HDVWHUQ�VHFWLRQ�RI�WRZQ�DORQJ�
WKH�URXWH��������FRUULGRU�KDV�XQGHUJRQH�VLJQLILFDQW�GHYHORSPHQW���7KH�)93�LGHQWLILHG�HLJKW�
SULPDU\�DQG�WZR�VHFRQGDU\�FRUH�DUHDV�IRU�ELRGLYHUVLW\�

3ULPDU\�&RQVHUYDWLRQ�$UHDV 6HFRQGDU\�&RQVHUYDWLRQ�$UHDV
$UHD�'HVLJQDWLRQ (FRUHJLRQ $UHD�'HVLJQDWLRQ (FRUHJLRQ
7KH�.QROOV 7UDSURFN�5LGJH 6DOPRQ�%URRN ���&RUULGRU
%DUQGRRU�+LOOV�(DVW 7UDSURFN�5LGJH :��%UDQFK�6DOPRQ�%URRN ���:HVWHUQ�+LJKODQGV
%DUQGRRU�+LOOV�:HVW 7UDSURFN�5LGJH
0DQLWRRN�0W��1RUWK 7UDSURFN�5LGJH
0DQLWRRN�0W��6RXWK 7UDSURFN�5LGJH
0DQLWRRN�/DNH 7UDSURFN�5LGJH�%RJ
:HVW�0RXQWDLQ :HVWHUQ�+LJKODQGV
&UDJ�0RXQWDLQ :HVWHUQ�+LJKODQGV

3ULPDU\�&RQVHUYDWLRQ�$UHDV
6L[�RI�WKH�SULPDU\�KDELWDW�DUHDV�DUH�DVVRFLDWHG�ZLWK�WKH�LQWUXVLYH�WUDSURFN�ULGJH�HFRUHJLRQ�WKDW�
H[WHQGV�DORQJ�WKH�ZHVWHUQ�HGJH�RI�WKH�)DUPLQJWRQ�5LYHU�YDOOH\���³7KH�.QROOV�´�³%DUQGRRU�+LOOV�
:HVW�´�DQG�³%DUQGRRU�+LOOV�(DVW´�DUH�WKUHH�FOXVWHUHG�WUDSURFN�NQROOV�ORFDWHG�LQ�WKH�VRXWKHUQ�
VHFWLRQ�RI�WRZQ��/DUJH�VHFWLRQV�RI�WKHVH�DUHDV�DUH�RZQHG�DQG�PDQDJHG�E\�WKH�0F/HDQ�*DPH�
5HIXJH� $OO�WKUHH�RI�WKHVH�VLWHV�DUH�H[WHQVLYHO\�IRUHVWHG�DQG�D�KLJK�SHUFHQWDJH�RI�WKH�EUHHGLQJ�
ELUG�FRPPXQLW\�DVVRFLDWHG�ZLWK�WKHVH�VLWHV�LV�FRPSRVHG�RI�IRUHVW�LQWHULRU�GHSHQGHQW�VSHFLHV���$�
QXPEHU�RI�UDSWRU�VSHFLHV�LQFOXGLQJ�WKH�QRUWKHUQ�JRVKDZN��$FFLSLWHU�JHQWLOLV��UHVLGH�ZLWKLQ�WKHVH�
VLWHV��$OO�WKUHH�VLWHV�DOVR�IHDWXUH�D�GLYHUVLW\�RI�VLJQLILFDQW�QDWXUDO�FRPPXQLWLHV�DVVRFLDWHG�ZLWK�
WUDSURFN�ULGJHV�LQFOXGLQJ�WDOXV�VORSHV��URFN\�RXWFURSV�DQG�VXPPLWV��DQG�FOLIIV���7KHVH��LQ�WXUQ�
KRVW�DQ�DUUD\�RI�UDUH�SODQWV���7KHVH�VLWHV�DORQJ�ZLWK�RWKHU�LQWUXVLYH�WUDSURFN�ULGJH�VLWHV�H[WHQGLQJ�
WR�WKH�VRXWK�LQ�6LPVEXU\�DQG�&DQWRQ�VXSSRUW�WKH�RQO\�NQRZQ�&RQQHFWLFXW�RFFXUUHQFHV�RI�WKH�
ORQJ� OHDYHG�EOXHW���$�GLYHUVLW\�RI�ZHWODQG�KDELWDWV�DOVR�LV�FRPPRQ�WR�WKHVH�VLWHV�LQFOXGLQJ�PDQ\�
JODFLDO�NHWWOH�SRQGV���$�QXPEHU�RI�KLJK�VWUHDPV�VXFK�DV�%LVVHOO�%URRN�VXSSRUW�ILVK��DPSKLELDQ�
DQG�EHQWKLF�PDFURLQYHUWHEUDWH�FRPPXQLWLHV�UHTXLULQJ� KLJK�ZDWHU�TXDOLW\�FRQGLWLRQV��%DUQGRRU�
+LOOV�(DVW�DOVR�KDV�D�QXPEHU�RI�IHQV�DQG�ERJV�ZLWKLQ�LW��SURYLGLQJ�KDELWDW�IRU�DGGLWLRQDO�UDUH�SODQW�
VSHFLHV���7KH�.QROOV�VXSSRUW�D�QRWHZRUWK\�GLYHUVLW\�RI� YHUQDO�SRRO�EUHHGLQJ�DPSKLELDQV�
LQFOXGLQJ�-HIIHUVRQ�VDODPDQGHUV���$OWKRXJK�WKH�)9%3�GLG�QRW�VXUYH\�IRU�PDPPDOV��ELRORJLVWV�
UHFRUGHG�D�QXPEHU�RI�EODFN�EHDU�VLJKWLQJV�ZLWKLQ�WKHVH�VLWHV�

³0DQLWRRN�0RXQWDLQ�1RUWK�´�³0DQLWRRN�0RXQWDLQ�6RXWK�´�DQG�³0DQLWRRN�/DNH´�DUH�WKUHH�
SULPDU\�DUHDV�ORFDWHG�DORQJ�WKH�LQWUXVLYH�WUDSURFN�ULGJH�HFRUHJLRQ�H[WHQGLQJ�DORQJ�WKH�ZHVWHUQ�
HGJH�RI�WKH�)DUPLQJWRQ�5LYHU�9DOOH\��DQG�ORFDWHG�LQ�WKH�QRUWKHDVW�VHFWLRQ�RI�WRZQ���%LRGLYHUVLW\�
GDWD�IRU�WKHVH�WKUHH�VLWHV�LV�OLPLWHG�GXH�WR�WKH�LQDELOLW\�RI�WKH�)9%3�WR�REWDLQ�DFFHVV�WR�PXFK�RI�
WKH�NH\�KDELWDWV�ZLWKLQ�WKHVH�VLWHV�IRU�VXUYH\�ZRUN��

7KH�0DQLWRRN�0RXQWDLQ�1RUWK�DQG�6RXWK�VLWHV�LQFOXGH�D�QXPEHU�RI�QDWXUDO�FRPPXQLWLHV�
DVVRFLDWHG�ZLWK�WUDSURFN�ULGJH�V\VWHPV�LQFOXGLQJ�WDOXV�VORSHV��FOLIIV�DQG�OHGJH��DFLGLF�IRUHVW��DQG�
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RSHQ�VXPPLWV�WKDW�VXSSRUW�D�YDULHW\�RI�UDUH�SODQWV���7KH�RQO\�H[WDQW�RFFXUUHQFH�LQ�1HZ�(QJODQG�
RI�WKH�QDUURZ�OHDYHG�KRUVH�JHQWLDQ�ZDV�GRFXPHQWHG�DPRQJ�WKHVH�VLWHV�GXULQJ�WKH�VXUYH\���7KH�
0DQLWRRN�/DNH�VLWH�LQFOXGHV�D�VHULHV�RI�ERJV�WKDW�VXSSRUW�SRSXODWLRQV�RI�UDUH�SODQWV�DV�ZHOO�DV�
VSRWWHG�WXUWOHV��&OHPP\V�JXWWDWD���DQG�D�GLYHUVLW\�RI�DPSKLELDQV�DQG�LQVHFWV����

7KH�³:HVW�0RXQWDLQ �́VLWH�LV�SDUW�RI�WKH�ODUJHVW�FRQWLJXRXV�IRUHVW�WUDFW�LQ�WKH�VHYHQ�WRZQ�VWXG\�
DUHD���7KH�VLWH�LV�VLWXDWHG�ZLWKLQ�WKH�ZHVWHUQ�KLJKODQGV�HFRUHJLRQ�DQG�LV�ORFDWHG�LQ�WKH�
VRXWKZHVWHUQ�VHFWLRQ�RI�WRZQ���,W�LV�FRQWLJXRXV�ZLWK�ODUJH�IRUHVW�WUDFWV�H[WHQGLQJ�VRXWK�LQWR�
6LPVEXU\���1XPHURXV�VPDOO��KLJK�TXDOLW\�VWUHDPV�DQG�VHHSV�VXSSRUW�SRSXODWLRQV�RI�EURRN�WURXW�
DQG�QRUWKHUQ�VSULQJ�VDODPDQGHUV���7KH�ODUJH�LQWDFW�IRUHVW�KDELWDW�VXSSRUW�UREXVW�EUHHGLQJ�
SRSXODWLRQV�RI�IRUHVW� LQWHULRU�GHSHQGHQW�ELUGV���7KLV�LV�RQH�RI�WKH�IHZ�ORFDWLRQV�LQ�WKH�VWXG\�DUHD�
WKDW�KDV�EUHHGLQJ�FHUXOHDQ�ZDUEOHUV��DPRQJ�WKH�PRVW�DUHD�VHQVLWLYH�VSHFLHV�RI�WKH�IRUHVW�
GHSHQGHQW�EUHHGLQJ�ELUGV���7KH�:HVW�0RXQWDLQ�VLWH�DOVR�VHUYHV�DV�DQ�HFRORJLFDO�EULGJH�EHWZHHQ�
WKH�ZHVWHUQ�KLJKODQGV�DQG�WKH�LQWUXVLYH�WUDSURFN�ULGJH�HFRUHJLRQ���

7KH�ILQDO�SULPDU\�KDELWDW�DUHD��³&UDJ�0RXQWDLQ�´�LV�DQ�H[WHQVLYH�DQG�SULPDULO\�SULYDWHO\�RZQHG
IRUHVWHG�ULGJH�V\VWHP�ORFDWHG�ZLWKLQ�WKH�ZHVWHUQ�KLJKODQGV�HFRUHJLRQ�DQG�ORFDWHG�LQ�QRUWK�
*UDQE\� 7KH�VLWH�IHDWXUHV�D�QXPEHU�RI�H[WHQVLYH�ZHWODQG�FRPSOH[HV��KLJK�TXDOLW\�VWUHDPV��DQG�
ODUJH��XQIUDJPHQWHG�IRUHVW�KDELWDW�ZLWK�D�EUHHGLQJ�ELUG�FRPPXQLW\�GRPLQDWHG�E\�IRUHVW� LQWHULRU�
GHSHQGHQW�VSHFLHV���2QO\�OLPLWHG�VXUYH\�HIIRUW�ZDV�XQGHUWDNHQ�DW�WKLV�VLWH�GXH�WR�WLPH�FRQVWUDLQWV�

6HFRQGDU\�&RQVHUYDWLRQ�$UHDV
³6DOPRQ�%URRN�´�ORFDWHG�LQ�WKH�VRXWKHDVW�VHFWLRQ�RI�WRZQ��ZDV�LGHQWLILHG�DV�DQ�HFRORJLFDO�
FRQQHFWRU�EHWZHHQ�WKH�QRUWKZHVW�KLJKODQGV�DQG�ZHVWHUQ�WUDSURFN�ULGJH�HFRUHJLRQV�DQG�WKH�
)DUPLQJWRQ�5LYHU���7KLV�VLWH�LV�FRQWLJXRXV�ZLWK�ODQG�WUDFWV�LQ�QHLJKERULQJ�(DVW�*UDQE\�DQG�KDV�
VPDOO�RSHQ�VSDFH�KROGLQJV�EXW�LV�SULPDULO\�SULYDWHO\�RZQHG����

$�ODUJH��XQIUDJPHQWHG�IRUHVWHG�ODQG�WUDFW�³:HVW�%UDQFK�6DOPRQ�%URRN�´�ORFDWHG�QRUWK�RI�:HVW�
0RXQWDLQ��ZDV�LGHQWLILHG�DV�D�VHFRQGDU\�FRQVHUYDWLRQ�DUHD�EHFDXVH�LW�VHUYHV�DV�DQ�HFRORJLFDO�
FRQQHFWRU�ZLWKLQ�WKH�ZHVWHUQ�KLJKODQGV�HFRUHJLRQ���/LWWOH�VXUYH\�ZRUN�ZDV�FRQGXFWHG�LQ�WKLV�VLWH�
GXULQJ�WKH�)9%3�DQG�IXUWKHU�LQYHVWLJDWLRQ�RI�ELRGLYHUVLW\�LQ�WKLV�DUHD�LV�ZDUUDQWHG���
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6LPVEXU\

7KH�WRZQ�RI�6LPVEXU\�LV�FDWHJRUL]HG�DV�³VXEXUEDQ �́DQG�FRYHUV�DQ�DUHD�RI������VTXDUH�PLOHV�
ZLWKLQ�WKH�)DUPLQJWRQ�5LYHU�ZDWHUVKHG��7KH�WRZQ¶V�SRSXODWLRQ�KDV�JURZQ�VLJQLILFDQWO\�LQ�UHFHQW�
\HDUV�IURP�DSSUR[LPDWHO\�������WR�PRUH�WKDQ��������GXULQJ�WKH�SHULRG�������������7KH�)93�
LGHQWLILHG�HOHYHQ�SULPDU\�DQG�WKUHH�VHFRQGDU\�FRUH�DUHDV�IRU�ELRGLYHUVLW\�

3ULPDU\�&RQVHUYDWLRQ�$UHDV 6HFRQGDU\�&RQVHUYDWLRQ�$UHDV
$UHD�'HVLJQDWLRQ (FRUHJLRQ $UHD�'HVLJQDWLRQ (FRUHJLRQ
1RG�%URRN 5LYHU�)ORRGSODLQ 0HDGRZZRRG ���&RUULGRU
:HDWRJXH 5LYHU�)ORRGSODLQ 3RZGHU�)RUHVW ���&RUULGRU
7HUU\¶V�3ODLQ 5LYHU�)ORRGSODLQ (WK\O�:DONHU ���&RUULGRU
3LFNHUHO�&RYH 5LYHU�)ORRGSODLQ
2QLRQ�0RXQWDLQ 7UDSURFN�5LGJH
6XJDUORDI�0RXQWDLQ� 7UDSURFN�5LGJH
7KH�.QROOV 7UDSURFN�5LGJH
7DOFRWW�0W��1RUWK 7UDSURFN�5LGJH
3HQZRRG 7UDSURFN�5LGJH
:HVW�0RXQWDLQ 7UDSURFN�5LGJH�:HVWHUQ�+LJKODQGV
*UHDW�3RQG :HWODQG

3ULPDU\�&RQVHUYDWLRQ�$UHDV
)RXU�RI�WKH�SULPDU\�KDELWDW�DUHDV�DUH�ORFDWHG�DORQJ�WKH�)DUPLQJWRQ�5LYHU�DQG�IDOO�ZLWKLQ�WKH�
DOOXYLDO�IORRGSODLQ�HFRUHJLRQ���7KHVH�DUH��³1RG�%URRN�´�³:HDWRJXH�´�³7HUU\¶V�3ODLQ�´�DQG�
³3LFNHUHO�&RYH�´�7KHVH�VLWHV�VXSSRUW�D�KLJK�GLYHUVLW\�RI�VLJQLILFDQW�QDWXUDO�FRPPXQLWLHV�
LQFOXGLQJ�VDQG�EDUUHQV��YDULRXV�IORRGSODLQ�IRUHVWV��ZHW�PHDGRZV�DQG�H[WHQVLYH�PDUVKHV��
&RQVHTXHQWO\��D�QXPEHU�RI� UDUH�SODQWV�ZHUH�GRFXPHQWHG�DPRQJ�WKHVH�VLWHV��7KHVH�VLWHV��DORQJ�
ZLWK�DOOXYLDO�VLWHV�IXUWKHU�WR�WKH�VRXWK�LQ�$YRQ��HQFRPSDVV�WKH�ODUJHVW�1HZ�(QJODQG�RFFXUUHQFH�
IRU�WKH�UDUH�VHGJH��&DUH[�GDYLVLL� 7KH�H[WHQVLYH�PDUVK�DQG�ZHW�PHDGRZ�FRPPXQLWLHV�ZLWKLQ�
WKHVH�VLWHV�VXSSRUW�SRSXODWLRQV�RI�WKH�QRUWKHUQ�OHRSDUG�IURJ�DPRQJ�RWKHU�DPSKLELDQV��YDULRXV�
ZHWODQG�GHSHQGHQW�ELUGV�LQFOXGLQJ�WKH�$PHULFDQ�ELWWHUQ��DQG�ZRRG�WXUWOHV���7KH�IORRGSODLQ�
IRUHVWV�VXSSRUW�URRNHULHV�RI�JUHDW�EOXH�KHURQ��$UGHD�KHURGLDV���DQG�WKH�IORRGSODLQ�IRUHVW�OHYHH�
FRPPXQLWLHV�LQ�WKLV�DUHD�DUH�WKH�1HZ�(QJODQG�VWURQJKROG�IRU�WKH�VWDUU\�FDPSLRQ�SODQW����7KH�
3LFNHUHO�&RYH�VLWH�LQFOXGHV�D�VLJQLILFDQW�VDQG�EDUUHQ�FRPPXQLW\�WKDW�VXSSRUWV�SRSXODWLRQV�RI�D�
QXPEHU�RI�UDUH�LQVHFWV�LQFOXGLQJ�WKH�ELJ�VDQG�WLJHU�EHHWOH��&LFLQGHOD�IRUPRVD��DQG�WKH�UDSLGV�
FOXEWDLO��*RPSKXV�TXDGULFRORU���0��7KRPDV��SHUV��FRPP����2QJRLQJ�VXUYH\V�DW�WKLV�DQG�RWKHU�
VDQG�EDUUHQ�FRPPXQLWLHV�DORQJ�WKH�)DUPLQJWRQ�5LYHU�DUH�OLNHO\�WR�JUHDWO\�LQFUHDVH�RXU�
XQGHUVWDQGLQJ�RI�WKH�ELRGLYHUVLW\�RI�WKHVH�DUHDV��

)RXU�SULPDU\�VLWHV��³2QLRQ�0RXQWDLQ�´�³:HVW�0RXQWDLQ�´�³6XJDUORDI�0RXQWDLQ�´�DQG�³7KH�
.QROOV´�DUH�SDUW�RI�WKH�LQWUXVLYH�WUDSURFN�ULGJH�HFRUHJLRQ�WKDW�H[WHQGV�DORQJ�WKH�ZHVWHUQ�HGJH�RI�
WKH�)DUPLQJWRQ�5LYHU�9DOOH\���7KHVH�VLWHV�DUH�ORFDWHG�LQ�:HVW�6LPVEXU\���2QO\�D�VPDOO�VHFWLRQ�RI�
WKH�2QLRQ�0RXQWDLQ�VLWH��ZKLFK�LV�FRQWLJXRXV�ZLWK�D�ODUJHU�WUDFW�RI�ULGJH�LQ�QHLJKERULQJ�&DQWRQ�
LV�ORFDWHG�LQ�6LPVEXU\���7KH�2QLRQ�0RXQWDLQ�VLWH�LV�GLVFXVVHG�LQ�WKH�$YRQ�WRZQ�SURILOH���
6LPLODUO\��RQO\�D�VPDOO�VHFWLRQ�RI�³7KH�.QROOV´� LV�ORFDWHG�LQ�6LPVEXU\���7KLV�VLWH�LV�FRQWLJXRXV�
ZLWK�D�PXFK�ODUJHU�WUDFW�WR�WKH�QRUWK�LQ�*UDQE\�DQG�LV�GLVFXVVHG�LQ�WKH�*UDQE\�WRZQ�SURILOH���



��

7KH�:HVW�0RXQWDLQ�VLWH�LV�SDUW�RI�WKH�ODUJHVW�FRQWLJXRXV�WUDFW�RI�ODQG�ZLWKLQ�WKH�VHYHQ�WRZQ�
VWXG\�DUHD���7KLV�6LPVEXU\�VHFWLRQ�RI�WKLV�WUDFW�LQFOXGHV�+HGJHKRJ�0RXQWDLQ�DQG�LV�FRQWLJXRXV�
ZLWK�ODUJH�WUDFWV�ORFDWHG�WR�WKH�HDVW�LQ�&DQWRQ�DQG�WKH�QRUWK�LQ�*UDQE\���7KH�:HVW�0RXQWDLQ�DUHD�
RI�6LPVEXU\�KRZHYHU��IDOOV�SULPDULO\�ZLWKLQ�WKH�LQWUXVLYH�WUDSURFN�ULGJH�HFRUHJLRQ���:HVW�
0RXQWDLQ�WUDFWV�LQ�&DQWRQ�DQG�*UDQE\�DUH�DVVRFLDWHG�ZLWK�WKH�ZHVWHUQ�KLJKODQGV�HFRUHJLRQ���
6LJQLILFDQW�QDWXUDO�WUDSURFN�FRPPXQLWLHV�DVVRFLDWHG�ZLWK�WKH�:HVW�0RXQWDLQ�DQG�³6XJDUORDI
0RXQWDLQ´�VLWHV�LQFOXGH�URFN\�RXWFURSV�DQG�VXPPLWV��WDOXV�VORSHV��DQG�DFLGLF�IRUHVWV��7KHVH�VLWHV�
DORQJ�ZLWK�RWKHU�LQWUXVLYH�WUDSURFN�ULGJH�VLWHV�H[WHQGLQJ�WR�WKH�QRUWK�LQ�*UDQE\�DQG�WR�WKH�VRXWK�
LQ�&DQWRQ�VXSSRUW�WKH�RQO\�NQRZQ�&RQQHFWLFXW�RFFXUUHQFHV�RI�WKH�ORQJOHDI�EOXHW��DPRQJ�D�
GLYHUVLW\�RI�RWKHU�UDUH�SODQWV���7KH�RQO\�H[WDQW�RFFXUUHQFH�RI�1HZ�(QJODQG¶V�RQO\�OL]DUG��WKH�ILYH�
OLQHG�VNLQN��ZLWKLQ�WKH�HQWLUH�WUDSURFN�ULGJH�HFRUHJLRQ�LQ�&RQQHFWLFXW�DQG�0DVVDFKXVHWWV�LV�
ORFDWHG�ZLWKLQ�WKH�:HVW�0RXQWDLQ�VHFWLRQ�RI�6LPVEXU\���7KH�ODUJH��LQWDFW�IRUHVWV�DVVRFLDWHG�ZLWK�
WKHVH�ULGJHV�VXSSRUW�UREXVW�SRSXODWLRQV�RI�IRUHVW�LQWHULRU�GHSHQGHQW�EUHHGLQJ�ELUGV��2WKHU�
ZLOGOLIH�RI�WKLV�ULGJH�V\VWHP�LQFOXGHV�HDVWHUQ�ER[�WXUWOH��QRUWKHUQ�FRSSHUKHDG��EREFDW��DQG�ILVKHU�

7ZR�SULPDU\�KDELWDW�DUHDV��³7DOFRWW�0RXQWDLQ�1RUWK�´�DQG�³3HQZRRG´�DUH�VLWXDWHG�DORQJ�WKH�
0HWDFRPHW�WUDSURFN�ULGJH�HFRUHJLRQ�WKDW�H[WHQGV�QRUWK�DORQJ�WKH�HDVWHUQ�HGJH�RI�WKH�)DUPLQJWRQ�
5LYHU�YDOOH\��7KH�7DOFRWW�0RXQWDLQ�1RUWK�VLWH�LQFOXGHV�WKH�.LQJ�3KLOLS�0RXQWDLQ�VHFWLRQ�RI�WKLV�
ULGJH�DQG�LV�FRQWLJXRXV�ZLWK�ODUJH�XQIUDJPHQWHG�IRUHVW�WUDFWV�ORFDWHG�WR�WKH�HDVW�LQ�QHLJKERULQJ�
%ORRPILHOG�LQFOXGLQJ�SURSHUWLHV�PDLQWDLQHG�E\�WKH�0'&�DV�SXEOLF�ZDWHUVKHG�ODQG���7KH�
3HQZRRG�VLWH�ORFDWHG�QRUWK�RI�.LQJ�3KLOLS�0RXQWDLQ�LV�FRQWLJXRXV�ZLWK�WKH�3HQZRRG�6WDWH�3DUN�
7KLV�VLWH�LV�DOVR�FRQWLJXRXV�ZLWK�WKH�H[WHQVLYH�*ULIILWK�%URRN�ZHWODQG�FRPSOH[�ORFDWHG�WR�WKH�HDVW�
LQ�%ORRPILHOG���7KH�.LQJ�3KLOLS�0RXQWDLQ�VHFWLRQ�RI�WKH�ULGJH�LV�RQH�RI�WKH�IHZ�DUHDV�ZKHUH�WKH�
ULGJH�V\VWHP�LV�FRQWLJXRXV�ZLWK�WKH�DOOXYLDO�IORRGSODLQ���7KHVH�ULGJH�VLWHV�VXSSRUW�DQ�DUUD\�RI�
QDWXUDO�FRPPXQLWLHV�LQFOXGLQJ�SHUFKHG�YHUQDO�SRROV�DQG�YDULRXV�WUDSURFN�OHGJH�FRPPXQLWLHV�
LQFOXGLQJ�WDOXV�VORSHV�DQG�URFN\�RXWFURSV�VXPPLWV��WKDW�KRVW�DQ�DUUD\�RI�UDUH�SODQWV���7KHVH�ULGJH�
V\VWHPV�VXSSRUW�UREXVW�YHUQDO�SRRO�EUHHGLQJ�DPSKLELDQ�SRSXODWLRQV�VXFK�DV�-HIIHUVRQ��PDUEOHG�
DQG�VSRWWHG�VDODPDQGHUV�DQG�ZRRG�IURJV��DQG�EUHHGLQJ�SRSXODWLRQV�RI�IRUHVW�LQWHULRU�GHSHQGDQW�
ELUG�VSHFLHV�VXFK�DV�EODFN�WKURDWHG�EOXH�DQG�ZRUP�HDWLQJ�ZDUEOHUV��DQG�KHUPLW�WKUXVK�DPRQJ�
RWKHUV�

7KH�ILQDO�SULPDU\�KDELWDW�DUHD�LV�³*UHDW�3RQG´�D�ODUJH��K\GURORJLFDOO\�YDULDEOH�LVRODWHG�SRQG�
ORFDWHG�LQ�QRUWK�FHQWUDO�6LPVEXU\���%DVHG�RQ�SUHYLRXVO\�GRFXPHQWHG�VSHFLHV�RFFXUUHQFHV�DQG�WKH�
ILHOGZRUN�FRQGXFWHG�IRU�WKLV�VWXG\��LW�ZDV�IRXQG�WKDW�WKLV�VLWH�VXSSRUWV�D�KLJK�OHYHO�RI
ELRGLYHUVLW\���7KH�SRQG�VKRUH�DQG�IHQ�FRPPXQLWLHV�DW�WKH�VLWH�DUH�KRPH�WR�D�QXPEHU�RI�UDUH�
SODQWV���2WKHU�LQGLFDWRUV�RI�KLJK�ZHWODQG�TXDOLW\�LQFOXGH�D�ODUJH�EUHHGLQJ�SRSXODWLRQ�RI�ZRRG�
IURJV�DQG�WKH�SUHVHQFH�RI�ULEERQ�VQDNHV���7KH�SRQG�VLWV�ZLWKLQ�D�ODUJH�LQWDFW�IRUHVW�WKDW�VXSSRUWV�D�
KLJK�SHUFHQWDJH�RI�IRUHVW�LQWHULRU�GHSHQGHQW�EUHHGLQJ�ELUGV���

6HFRQGDU\�&RQVHUYDWLRQ�$UHDV
³0HDGRZZRRG´�D�ODUJH��UHODWLYHO\�XQIUDJPHQWHG�WUDFW�RI�ODQG�ORFDWHG�WR�WKH�QRUWKHDVW�RI�*UHDW�
3RQG��ZDV�LGHQWLILHG�DV�DQ�LPSRUWDQW�HFRORJLFDO�FRUULGRU���7KLV�VLWH�VXSSRUWV�D�PL[�RI�RSHQ�DQG�
IRUHVW�KDELWDW�ZLWK�VHYHUDO�ZHWODQG�V\VWHPV�LQFOXGLQJ�YHUQDO�SRROV��

6HYHUDO�ODUJH�WUDFWV�RI�LQWDFW�IRUHVW�ODQGV�WKDW�FRQWDLQ�D�GLYHUVLW\�RI�ZHWODQG�FRPPXQLWLHV�ZHUH�
LGHQWLILHG�DV�VHFRQGDU\�KDELWDW�DUHDV��VHUYLQJ�DV�HFRORJLFDO�FRQQHFWRUV�DFURVV�WKH�ODQGVFDSH�
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7KHVH�LQFOXGH�WKH�3RZGHU�)RUHVW�DQG�(WKHO�:DONHU�VLWHV�� 0LQLPDO�VXUYH\�HIIRUW�ZDV�FRQGXFWHG�
ZLWKLQ�WKHVH�DUHDV�GXH�WR�WLPH�FRQVWUDLQWV�DQG��LQ�RQH�FDVH��LQDELOLW\�WR�REWDLQ�ODQGRZQHU�
SHUPLVVLRQ��)XUWKHU�LQYHVWLJDWLRQ�RI�WKHVH�VLWHV�WR�GHWHUPLQH�HOHPHQWV�RI�ELRGLYHUVLW\�LV�
ZDUUDQWHG���



��

)LJXUH�����6LPVEXU\�ELRGLYHUVLW\�PDS



��

6XIILHOG

7KH�WRZQ�RI�6XIILHOG�LV�FDWHJRUL]HG�DV�³UXUDÓ �DQG�FRYHUV�DQ�DUHD�RI����� VTXDUH�PLOHV��+RZHYHU�
RQO\�D�VPDOO�SRUWLRQ�RI�WKLV�IDOOV�ZLWKLQ�WKH�)DUPLQJWRQ�5LYHU�ZDWHUVKHG��7KH�PDMRULW\�RI�WKH�DUHD�
LV�ZLWKLQ�WKH�&RQQHFWLFXW�5LYHU�ZDWHUVKHG���7KH�WRZQ�LV�H[SHULHQFLQJ�VLJQLILFDQW�JURZWK�ZLWK�D�
FXUUHQW�SRSXODWLRQ�RI�DURXQG����������7KH�PDQ\�ODUJH��UHPDLQLQJ�ODQG�WUDFWV�VXUURXQGHG�E\�
GHYHORSPHQW�SUHVHQW�DQ�LQWHUHVWLQJ�FKDOOHQJH�IRU�IXWXUH�SODQQLQJ���7KH�)9%3�LGHQWLILHG�WKLUWHHQ�
SULPDU\�DQG�VHYHQ�VHFRQGDU\�ELRGLYHUVLW\�FRQVHUYDWLRQ�DUHDV���

3ULPDU\�&RQVHUYDWLRQ�$UHDV 6HFRQGDU\�&RQVHUYDWLRQ�$UHDV
$UHD�'HVLJQDWLRQ (FRUHJLRQ $UHD�'HVLJQDWLRQ (FRUHJLRQ
3HDN�0RXQWDLQ 7UDSURFN�5LGJH 1HZJDWH�6ZDPS &RUULGRU
:HVW�6XIILHOG�0RXQWDLQ 7UDSURFN�5LGJH 0RXQWDLQ�%URRN�6ZDPS �������&RUULGRU
0DQLWRRN�0W��1RUWK 7UDSURFN�5LGJH 6SDXOGLQJ�6FKRRO ���&RUULGRU
%HDYHUGDP�0DUVK *UDVVODQG�:HWODQG %XFN�+LOO ���&RUULGRU
&RQJDPRQG�/DNH %RJ 3KLOR�%URRN ���&RUULGRU
%UDGOH\�$LUSRUW *UDVVODQG�6DQGSODLQ 6WRFNZHOO�6ZDPS ���&RUULGRU
5RFN\�*XWWHU�%URRN� :HWODQG 2QLRQ�%URRN�������������������������&RUULGRU
5DWWOHVQDNH�6ZDPS :HWODQG
0XGG\�%URRN *ODFLDO�/DNH�3ODLQ�:HWODQG
6WRQ\�%URRN *ODFLDO�/DNH�3ODLQ�:HWODQG
5DZOLQV�%URRN *ODFLDO�/DNH�3ODLQ�:HWODQG
)RXU�0LOH�%URRN *UDVVODQG
&RQQHFWLFXW�5LYHU *UDVVODQG�5LYHU�XSODQG

3ULPDU\�&RQVHUYDWLRQ�$UHDV
7ZR�SULPDU\�KDELWDW�DUHDV�DUH�ORFDWHG�DORQJ�WKH�0HWDFRPHW�WUDSURFN�ULGJH�HFRUHJLRQ���7KHVH�DUH��
³3HDN�0RXQWDLQ´�DQG�³:HVW�6XIILHOG�0RXQWDLQ�´�7KH�3HDN�0RXQWDLQ�VLWH�LV�DQ�H[WHQVLYH�
IRUHVWHG�ULGJH�WKDW�H[WHQGV�VRXWK�LQWR�(DVW�*UDQE\�DQG�LV�FRQWLJXRXV�ZLWK�D�VHFWLRQ�RI�:HVW�
6XIILHOG�0RXQWDLQ�WR�WKH�QRUWK���:HVW�6XIILHOG�0RXQWDLQ�LV�DQ�H[WHQVLYH�IRUHVWHG�ULGJH�WKDW�
H[WHQGV�QRUWK�LQWR�0DVVDFKXVHWWV��ZKHUH�WKH�WUDSURFN�ULGJH�FRQWLQXHV�QRUWKZDUG WR�3URYLQ�
0RXQWDLQ����

7KHVH�ULGJHV�IHDWXUH�QXPHURXV�KLJK�TXDOLW\�ZHWODQG�V\VWHPV�LQFOXGLQJ�SHUFKHG�YHUQDO�SRROV�
DORQJ�WKH�ULGJHWRSV�DQG�H[WHQVLYH�UHG�PDSOH�DQG�VKUXE�VZDPSV�DORQJ�WKH�HDVWHUQ�DQG�ZHVWHUQ�
EDVHV�RI�WKH�ULGJH���7KHVH�ZHWODQGV�VXSSRUW�D�ULFK�GLYHUVLW\�RI� YHUQDO�SRRO�EUHHGLQJ�DPSKLELDQV�
LQFOXGLQJ�PDUEOHG��VSRWWHG�DQG�IRXU�WRHG�VDODPDQGHUV�DPRQJ�RWKHUV���2WKHU�VLJQLILFDQW�QDWXUDO�
FRPPXQLWLHV�SUHVHQW�LQFOXGH�WDOXV�DQG�VHHSDJH�IRUHVWV���7KH�ODUJH��LQWDFW�IRUHVW�KDELWDW�DORQJ�
WKHVH�ULGJHV�VXSSRUWV�IRUHVW�LQWHULRU�EUHHGLQJ�ELUG�FRPPXQLW\���

³0DQLWRRN�0RXQWDLQ�1RUWK´� LV�ORFDWHG�DORQJ�WKH�LQWUXVLYH�WUDSURFN�ULGJH�HFRUHJLRQ�WKDW�H[WHQGV�
DORQJ�WKH�ZHVWHUQ�HGJH�RI�WKH�)DUPLQJWRQ�5LYHU�YDOOH\���7KH�QRUWKHUQ�WLS�RI�WKLV�WUDSURFN�ULGJH�LV�
ORFDWHG�LQ�WKH�VRXWKZHVW�FRUQHU�RI�6XIILHOG�DQG�LV�FRQWLJXRXV�ZLWK�WKH�UHPDLQGHU�RI�WKH�0DQLWRRN�
VLWH�WKDW�H[WHQGV�VRXWK�LQWR�*UDQE\���6XUYH\�GDWD�LV�OLPLWHG�IRU�WKLV�VLWH�GXH�WR�DFFHVV�LVVXHV���)RU�
D�GLVFXVVLRQ�RI�WKLV�VLWH��VHH�WKH�*UDQE\�WRZQ�SURILOH���



��

³%HDYHUGDP�0DUVK´�LV�SDUW�RI�DQ�H[WHQVLYH�DQG�KLJKO\�GLYHUVH�ZHWODQG�FRPSOH[�VLWXDWHG�DPRQJ�
D�PRVDLF�RI�IRUHVW��RSHQ�DJULFXOWXUDO��DQG�SRVW�DJULFXOWXUDO�KDELWDWV���&RQVHTXHQWO\��WKHVH�VLWHV�DUH�
DPRQJ�WKH�PRVW�ELRORJLFDOO\�ULFK�DUHDV�HQFRXQWHUHG�GXULQJ�WKH�VXUYH\���7KH�VHFWLRQ�RI�WKLV�VLWH�
ORFDWHG�ZLWKLQ�6XIILHOG�LV�SULPDULO\�DJULFXOWXUDO���7KH�VLWH��LQFOXGLQJ�WKH�PDMRULW\�RI�WKH�ZHWODQG�
H[WHQGV�VRXWK�LQWR�(DVW�*UDQE\���7KH�)9%3�GRFXPHQWHG�D�UHJLRQDOO\��1HZ�(QJODQG��VLJQLILFDQW
JUDVVODQG�EUHHGLQJ�ELUG�FRPPXQLW\�ZLWKLQ�WKH�6XIILHOG�VHFWLRQ�RI�WKLV�VLWH���7ZHOYH�VLQJLQJ�PDOH�
JUDVVKRSSHU�VSDUURZV��RQH�RI�WKH�ODUJHVW�SRSXODWLRQV�LQ�WKH�VWDWH��DORQJ�ZLWK�RWKHU�JUDVVODQG�
VSHFLHV�LQFOXGLQJ�WKH�VDYDQQDK�VSDUURZ��$PHULFDQ�NHVWUHO�DQG�EREROLQN��ZHUH�UHFRUGHG�KHUH���
7KH�SUR[LPLW\�RI�WKLV�JUDVVODQG�KDELWDW�WR�WKH�%UDGOH\�$LUSRUW�DQG�1RUWKZHVW�3DUN��:LQGVRU��
VLWHV��ERWK�RI�ZKLFK�VXSSRUW�EUHHGLQJ�JUDVVKRSSHU�VSDUURZV��LV�DQ�LPSRUWDQW�ODQGVFDSH�VFDOH
IDFWRU���)RU�IXUWKHU�GLVFXVVLRQ�RI�WKH�ELRGLYHUVLW\�RI�WKLV�VLWH�UHIHU�WR�WKH�(DVW�*UDQE\�WRZQ�
SURILOH���

7KH�³%UDGOH\�$LUSRUW´�SULPDU\�KDELWDW�DUHD�LV�ORFDWHG�LQ�WKH�VRXWK�FHQWUDO�VHFWLRQ�RI�6XIILHOG�DQG�
LV�FRQWLJXRXV�ZLWK�D�VPDOOHU�VHFWLRQ�RI�WKH�VLWH�WKDW�H[WHQGV�VRXWK�LQWR�(DVW�*UDQE\���7KH�VLWH�OLHV�
ZLWKLQ�WKH�JODFLDO�ODNH�SODLQ�DQG�VDQGSODLQ�HFRUHJLRQV���7KLV�ODUJH�WUDFW�IHDWXUHV�D�KLJK�GHQVLW\�RI�
VPDOO�YHUQDO�SRROV�VXSSRUWLQJ�D�IRUHVW�DPSKLELDQ�FRPPXQLW\�LQFOXGLQJ�VSRWWHG�VDODPDQGHUV�DQG�
ZRRG�IURJV��ZKLOH�VPDOO�SRFNHWV�RI�ZHW�PHDGRZ�DQG�PRUH�RSHQ�FDQRSLHG�ZHWODQGV�RQ�WKH�
SHULSKHU\�RI�WKH�IRUHVW�VXSSRUW�EUHHGLQJ�JUD\�WUHHIURJV�DQG�)RZOHU¶V�WRDGV��6DQG�EDUUHQ�
FRPPXQLWLHV�ZLWKLQ�WKH�VLWH�VXSSRUW�UDUH�SODQWV��KRJQRVH�VQDNHV�DQG�SRVVLEO\�UDUH�LQVHFW�
FRPPXQLWLHV����

7ZR�SULPDU\�FRQVHUYDWLRQ�DUHDV�DGMDFHQW�WR�WKH�&RQQHFWLFXW�5LYHU�ZHUH�LGHQWLILHG�DV�LPSRUWDQW�
JUDVVODQG�FRPPXQLWLHV���7KHVH�DUH�WKH�³)RXU�0LOH�%URRN´�DQG�³&RQQHFWLFXW�5LYHU´�VLWHV��
%RWK�VLWHV�LQFOXGH�ODUJH��XQIUDJPHQWHG��SRVW��DQG�DFWLYH�DJULFXOWXUH�JUDVVODQG�FRPPXQLWLHV�WKDW�
VXSSRUW�JUDVVODQG�EUHHGLQJ�ELUG�SRSXODWLRQV�LQFOXGLQJ�WKH�$PHULFDQ�NHVWUHO��EREROLQN�DQG�HDVWHUQ�
PHDGRZODUN��DPRQJ�RWKHUV���7KH�)RXU�0LOH�%URRN�VLWH�DOVR�VXSSRUWV�SRSXODWLRQV�RI�VHYHUDO�UDUH�
VHGJHV���7KH�VLWHV�DUH�D�PL[�RI�SULYDWH�DQG�DJULFXOWXUDO�KROGLQJV�

7KH�³&RQJDPRQG�/DNH´�SULPDU\�KDELWDW�DUHD�LV�VLWXDWHG�RQ�WKH�HDVWHUQ�VKRUHV�RI�WKH�&RQJDPRQG
/DNHV�WKDW�DUH�LQ�0DVVDFKXVHWWV���7KLV�VLWH�LQFOXGHV�D�FRPSOH[�RI�IHQV�DQG�ERJV�WKDW�VXSSRUW�D�
GLYHUVLW\�RI�UDUH�SODQWV���$�VDQG�EDUUHQ�FRPPXQLW\�LV�DOVR�DVVRFLDWHG�ZLWK�WKH�VLWH���2WKHU�
ELRGLYHUVLW\�HOHPHQWV�DVVRFLDWHG�ZLWK�WKH�VLWH�LQFOXGH�VSRWWHG�WXUWOHV��EODFN�EHDU�DQG�D�YDULHW\�RI�
DPSKLELDQV�DQG�UHSWLOHV���%HFDXVH�RI�WKH�QDWXUDO�FRPPXQLWLHV�SUHVHQW�WKH�VLWH�ZDUUDQWV�IXUWKHU�
LQYHVWLJDWLRQ�IRU�VLJQLILFDQW�LQVHFW�SRSXODWLRQV���

)LYH�ODUJH��XQIUDJPHQWHG�WUDFWV�RI�ODQG�ZHUH�LGHQWLILHG�DV�SULPDU\�FRQVHUYDWLRQ�DUHDV���(DFK�
IHDWXUHV�D�PRVDLF�RI�ODQG�XVH�DQG�RU�D�GLYHUVLW\�RI�QDWXUDO�FRPPXQLWLHV��LQFOXGLQJ�H[WHQVLYH�
IRUHVWHG�VZDPSV�DQG�FOXVWHUV�RI�VPDOO�YHUQDO�SRROV��VHFWLRQV�RI�XSODQG�IRUHVW�DQG�ODUJH�WUDFWV�RI�
JUDVVODQG���7KH\�LQFOXGH�³5RFN\�*XWWHU�%URRN�´�³5DWWOHVQDNH�6ZDPS�´�³0XGG\�%URRN�´�³6WRQ\�
%URRN�´�DQG�³5DZOLQV�%URRN�´��$OO�RI�WKHVH�VLWHV�DUH�ORFDWHG�ZLWKLQ�WKH�JODFLDO�ODNH�SODLQ�
HFRUHJLRQ���6HYHUDO�RI�WKHVH�VLWHV��0XGG\�%URRN�DQG�5DZOLQV�%URRN�VXSSRUW�KLJK�TXDOLW\�IRUHVW�
VWUHDPV�ZLWK�SRSXODWLRQV�RI�GXVN\�VDODPDQGHUV��DQG�GLYHUVH�EHQWKLF�PDFURLQYHUWHEUDWH
FRPPXQLWLHV���7KH�5DZOLQV�%URRN�VLWH�LQFOXGHV�VHYHUDO�QDWXUDO�FRPPXQLWLHV�RQO\�IRXQG�KHUH�LQ�
WKH�VWXG\�DUHD��WKH\�LQFOXGH�D�VZDPS�ZKLWH�RDN�SLQ�RDN�GUDZGRZQ�VZDPS�DQG�D�VKDOH�VLOWVWRQH�
RXWFURS���$OO�RI�WKHVH�VLWHV�LQFOXGHG�D�GLYHUVLW\�RI�ZHWODQGV�ZLWK�VRPH��VXFK�DV�5DZOLQV�%URRN�
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IHDWXULQJ�GHQVH�FOXVWHUV�RI�VPDOO�YHUQDO�SRROV���%UHHGLQJ�ELUG�FRPPXQLWLHV�ZHUH�GLYHUVH��DQG�GXH�
WR�WKH�PRVDLF�RI�KDELWDW�W\SHV��SULPDULO\�FRQVLVWHG�RI�KDELWDW�JHQHUDOLVWV�ZLWK�WKH�H[FHSWLRQ�RI�
5DZOLQV�%URRN�ZKLFK�KDG�D�KLJK�SHUFHQWDJH�RI�IRUHVW�LQWHULRU�GHSHQGHQW�VSHFLHV���7KH�0XGG\�
%URRN�VLWH�LQFOXGHV�WKH�/HZLV�)DUPV�$XGXERQ�ODQG��

6HFRQGDU\�&RQVHUYDWLRQ�$UHDV
6HYHUDO�ODUJH��UHODWLYHO\�XQIUDJPHQWHG�WUDFWV�RI�ODQG�ZHUH�LGHQWLILHG�DV�LPSRUWDQW�KDELWDW�DQG�
HFRORJLFDO�FRUULGRUV���7KHVH�LQFOXGH��³1HZJDWH�6ZDPS�´�³0RXQWDLQ�%URRN�6ZDPS�´�³6SDXOGLQJ�
6FKRRO� �́³6WRFNZHOO�6ZDPS�´�³2QLRQ�%URRN�´�³3KLOR�%URRN�´�DQG�³%XFN�+LOO�´��$OO�RI�WKHVH�
VLWHV�DUH�ZLWKLQ�WKH�JODFLDO�ODNH�SODLQ�HFRUHJLRQ���$OWKRXJK� WKHUH�ZDV�PLQLPDO�VXUYH\�HIIRUW�DW�
WKHVH�VLWHV��WKH\�LQFOXGH�D�GLYHUVLW\�RI�ZHWODQG�FRPPXQLWLHV�DQG�PRVDLFV�RI�JUDVVODQG�DQG�IRUHVW�
FRPPXQLWLHV���)XUWKHU�ILHOG�LQYHVWLJDWLRQV�WR�DVVHVV�HOHPHQWV�RI�ELRGLYHUVLW\�ZLWKLQ�WKHVH�VLWHV�DUH
ZDUUDQWHG�



��
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8WLOL]LQJ�WKH�0DSV�DQG�'DWD

,QFRUSRUDWLRQ�ZLWKLQ�WKH�0XQLFLSDO�3ODQ�RI�&RQVHUYDWLRQ�DQG�'HYHORSPHQW
&ROOHFWLQJ�DQG�PDSSLQJ�GDWD�RQ�WKH�GLVWULEXWLRQ�RI�VSHFLHV�DQG�WKHLU�KDELWDWV�LV�DQ�LPSRUWDQW�ILUVW�
VWHS�LQ�SODQQLQJ�IRU�WKH�FRQVHUYDWLRQ�RI�WKHVH�UHVRXUFHV���7KH�FULWLFDO�QH[W�VWHS��QHFHVVDU\�WR�
IDFLOLWDWH�FRQVHUYDWLRQ�SODQQLQJ��LV�WR�LQWHJUDWH�WKLV�LQIRUPDWLRQ�LQWR�WKH�PXQLFLSDO�3ODQ�RI�
&RQVHUYDWLRQ�DQG�'HYHORSPHQW��32&'����$�32&'�LV�WKH�³PDVWHU�SODQ´�WKDW�PDSV�WKH�PRVW�
DSSURSULDWH�ORFDWLRQV�IRU�YDULRXV�ODQG�XVHV�VXFK�DV�UHVLGHQWLDO��FRPPHUFLDO��LQGXVWULDO��DQG�
UHFUHDWLRQDO�GHYHORSPHQW��DV�ZHOO�DV�GHVLJQDWLQJ�LPSRUWDQW�QDWXUDO�UHVRXUFH�DUHDV�WKDW�PLJKW�KDYH�
OLPLWDWLRQV�RQ�GHYHORSPHQW��$GGLWLRQDOO\��WKH�32&'�RXWOLQHV�JRDOV��VWDQGDUGV�DQG�SROLFLHV�
DVVRFLDWHG�ZLWK�WKHVH�ODQG�XVHV�� 7KH�PRVW�LPSRUWDQW�JRDO�IRU�XWLOL]DWLRQ�RI�WKH�FRQVHUYDWLRQ�DUHD�
GDWD�DQG�PDSV�LV�WR�JXLGH�ZKHUH�DQG�KRZ�IXWXUH�GHYHORSPHQW�DFWLYLWLHV�RFFXU�ZLWKLQ�WKHVH�DUHDV���

7KH�WZR�FRUH�REMHFWLYHV�DUH�

�� 0DLQWDLQ�RYHUDOO�KDELWDW�TXDOLW\�DQG�ODQGVFDSH�HFRORJLFDO FRQQHFWLYLW\�

�� 3URWHFW�VSHFLILF�KDELWDW�W\SHV��YHUQDO�SRROV��ERJV��RSHQ�OHGJH��HWF���DQG�QDWXUDO�FRPPXQLWLHV�
WKDW�RFFXU�ZLWKLQ�WKH�FRQVHUYDWLRQ�DUHDV�DQG�WKDW�DUH FULWLFDO�WR�DQLPDOV�DQG�SODQWV�RI�
FRQVHUYDWLRQ�FRQFHUQ�

)RU�PRUH�GHWDLOHG�LQIRUPDWLRQ�RQ�32&'�IXQFWLRQV�UHIHU�WR�=L]ND������� DQG�.OHPHQV�HW�DO�
������� 'XULQJ�WKH�LPSOHPHQWDWLRQ�SKDVH�RI�WKH�)9%3��VWDII�ZRUNHG�FORVHO\�ZLWK�VHYHUDO�WRZQ�
SODQQHUV�DQG�PHPEHUV�RI�&RQVHUYDWLRQ�DQG�,QODQG�:HWODQG�&RPPLVVLRQV�WR�SURPRWH�LQWHJUDWLRQ�
RI�WKH�ELRGLYHUVLW\�FRQVHUYDWLRQ�RYHUOD\�PDSV�ZLWKLQ�32&'V�WKDW�ZHUH�XQGHU�GHYHORSPHQW�DW�WKH�
WLPH���,W�LV�UHFRPPHQGHG�WKDW�D�WRZQ¶V�&RQVHUYDWLRQ�&RPPLVVLRQ�WDNH�WKH�OHDG�UROH�LQ�SURPRWLQJ�
DQG�DGYDQFLQJ�WKH�LQFRUSRUDWLRQ�RI�WKH�FRQVHUYDWLRQ�DUHD�PDSV�DQG�DVVRFLDWHG�JRDOV��SROLFLHV�DQG�
VWDQGDUGV�ZLWKLQ�WKH�32&'���$Q�H[FHOOHQW�H[DPSOH�RI�ODQJXDJH�XVHG�E\�D�&RQQHFWLFXW�WRZQ�FDQ�
EH�IRXQG�RQ�WKH�7RZQ�RI�6LPVEXU\¶V�ZHEVLWH�DW��
KWWS���VLPVEXU\FW�YLUWXDOWRZQKDOO�QHW�3XEOLFB'RFXPHQWV�6LPVEXU\&7B32&'�,QGLYLGXDO������
1DWXUDO���5HVRXUFHV�SGI�

0RYLQJ�IURP�WKH�32&'�WR�$FWLRQ
,W�LV�OLNHO\�WKDW�E\�WKH�HQG�RI�������)9%3�PDSV�DQG�UHFRPPHQGDWLRQV�ZLOO�EH�LQFRUSRUDWHG�LQWR�
VL[�RI�WKH�VHYHQ�WRZQV�SDUWLFLSDWLQJ�LQ�WKH�SURMHFW��EXW�KRSHIXOO\�WKH�VWRU\�ZLOO�QRW�HQG�WKHUH���
7KHUH�DUH�D�QXPEHU�RI�VWHSV�WKDW�DUH�UHFRPPHQGHG�WR�SRVLWLRQ�PXQLFLSDO�ODQG�XVH�SODQQHUV�DQG�
GHFLVLRQ�PDNHUV�WR�EHWWHU�DFFRPSOLVK�FRQVHUYDWLRQ�REMHFWLYHV���9LWDO�WR�WKHVH�DUH�UHYLHZLQJ�WKH�
WRZQ¶V�3ODQQLQJ�DQG�=RQLQJ��6XEGLYLVLRQ��DQG�,QODQG�:HWODQGV�UHJXODWLRQV�WR�HQVXUH� WKDW�WKH\�
DOLJQ�ZLWK�WKH�JRDOV��SROLFLHV��DQG�VWDQGDUGV�WKDW�DUH�LQFRUSRUDWHG�LQWR�WKH�32&'���)RU�H[DPSOH��
ZLOO�WKH�6XEGLYLVLRQ�UHJXODWLRQV�DOORZ�IRU�³FOXVWHU´�RU�³FRQVHUYDWLRQ´�GHVLJQV�ZLWKLQ�WKH�
FRQVHUYDWLRQ�DUHDV�DV�D�PHDQV�WR�UHGXFH�IUDJPHQWDWLRQ"��2WKHUV�LQFOXGH�DGRSWLQJ�D�SUH�
DSSOLFDWLRQ�SURFHVV�IRU�SURMHFWV�SURSRVHG�ZLWKLQ�FRQVHUYDWLRQ�DUHDV��HVWDEOLVKLQJ�VWDQGDUGV�IRU�
ELRORJLFDO�UHYLHZV��DQG�SURYLGLQJ�DGHTXDWH�WUDLQLQJ�IRU�FRPPLVVLRQ�PHPEHUV��HWF�� .OHPHQV�HW�
DO� ������ GLVFXVV�WKH�VFLHQWLILF��SODQQLQJ��DQG�OHJDO�SHUVSHFWLYHV�VXUURXQGLQJ�PDQ\�RI�WKHVH�VWHSV�
DQG�SUHVHQW�D�³ELRGLYHUVLW\�FRQVHUYDWLRQ�FKHFNOLVW´�IRU�PXQLFLSDOLWLHV�WR�FRQVLGHU�LQ�PRYLQJ�
WRZDUGV�SURDFWLYH�ELRGLYHUVLW\�SURWHFWLRQ��
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7KH�PDSV�DQG�GDWD�ZLWKLQ�WKLV�UHSRUW�FDQ�EH�D�YDOXDEOH�WRRO�IRU�XVH�E\�&RQVHUYDWLRQ�DQG�,QODQG�
:HWODQG�&RPPLVVLRQV�EHFDXVH�LW�SURYLGHV�D�ODUJH�VFDOH�HFRORJLFDO�FRQWH[W�IRU�UHYLHZLQJ�GHVLJQ�
SODQV�IRU�UHJXODWHG�SURMHFWV�SURSRVHG�IRU�SDUFHOV�ZLWKLQ�WKH�FRQVHUYDWLRQ�DUHDV��+DYLQJ�WKLV�
LQIRUPDWLRQ�XSIURQW��HVSHFLDOO\�DV�SDUW�RI�D�SUH�DSSOLFDWLRQ�SKDVH��FDQ�EH�DQ�HIILFLHQW�DQG�
HIIHFWLYH�PHDQV�IRU�JXLGLQJ�GLVFXVVLRQV�WRZDUGV�DYRLGLQJ�LPSDFWV�WR�D�VLWH¶V�QDWXUDO�UHVRXUFHV���
+RZHYHU��WKHVH�PDSV�DQG�GDWD�DUH�QRW�D�VXEVWLWXWH�IRU�VLWH�VSHFLILF�VXUYH\V�DQG�GDWD�FROOHFWLRQ�
UHTXLUHG�IRU�LQGLYLGXDO�GHYHORSPHQW�SURSRVDOV���

7KH�5ROH�RI�%HVW�0DQDJHPHQW�DQG�'HYHORSPHQW�3UDFWLFHV�
7KH�DSSOLFDWLRQ�RI�³EHVW�GHYHORSPHQW�SUDFWLFHV´��%'3� RU�³EHVW�PDQDJHPHQW�SUDFWLFHV´��%03��
FDQ�EH�DQ�HIIHFWLYH�WRRO�IRU�XVH�E\�PXQLFLSDO�SODQQHUV�DV�ZHOO�DV�ODQG�WUXVWV�DQG�SULYDWH�
ODQGRZQHUV�ZLWKLQ�FRQVHUYDWLRQ�DUHDV���'XULQJ�WKH�FRXUVH�RI�WKH�SURMHFW��VHYHUDO�%'3�%03V�
ZHUH�LGHQWLILHG�DV�SRWHQWLDO�FRQVHUYDWLRQ�WRROV�IRU�XVH�LQ�WKH�)DUPLQJWRQ�5LYHU�9DOOH\�EDVHG�RQ�
WKH�QDWXUDO�FRPPXQLWLHV�DQG�KDELWDWV�SUHVHQW�ZLWKLQ�WKH�DUHD����7KHVH�LQFOXGH�WKH�IROORZLQJ�

*UDVVODQG�%LUG�&RPPXQLWLHV�
&RQVHUYLQJ�*UDVVODQG�%LUGV�� SURYLGHV�DQ�RYHUYLHZ�RI�JUDVVODQG�ELUG�VSHFLHV�DQG�PDQDJHPHQW�
LQ�DGGLWLRQ�WR�PDQDJHPHQW�DQG�UHVWRUDWLRQ�UHFRPPHQGDWLRQV�IRU�VPDOO�JUDVVODQGV��ODUJH�
JUDVVODQGV��DQG�DJULFXOWXUDO�JUDVVODQGV��
$YDLODEOH�DW��KWWS���ZZZ�PDVVDXGXERQ�RUJ�ELUGV	EH\RQG�JUDVVODQGELUGV�LQGH[�

)RUHVW�,QWHULRU�%LUG�&RPPXQLWLHV
$�/DQG�0DQDJHU¶V�*XLGH�WR�,PSURYLQJ�+DELWDW�IRU�6FDUOHW�7DQDJHUV�DQG�RWKHU�)RUHVW�LQWHULRU�
%LUGV��
$YDLODEOH�DW��&RUQHOO�/DE�RI�2UQLWKRORJ\�

9HUQDO�3RRO�&RPPXQLWLHV
%HVW�'HYHORSPHQW�3UDFWLFHV��&RQVHUYLQJ�3RRO�EUHHGLQJ�$PSKLELDQV�LQ�5HVLGHQWLDO�DQG�
&RPPHUFLDO�'HYHORSPHQWV�LQ�WKH�1RUWKHDVWHUQ�8QLWHG�6WDWHV���
0&$�7HFKQLFDO�3DSHU�6HULHV�1R���
$YDLODEOH�DW��0HWURSROLWDQ�&RQVHUYDWLRQ�$OOLDQFH�:LOGOLIH�&RQVHUYDWLRQ�6RFLHW\
ZZZ�ZFV�RUJ�PFD�

)RUHVWU\�+DELWDW�0DQDJHPHQW�*XLGHOLQHV�IRU�9HUQDO�3RRO�:LOGOLIH��0&$�7HFKQLFDO�3DSHU�6HULHV�
1R���
$YDLODEOH�DW��0HWURSROLWDQ�&RQVHUYDWLRQ�$OOLDQFH�:LOGOLIH�&RQVHUYDWLRQ�6RFLHW\
ZZZ�ZFV�RUJ�PFD�

5LGJHOLQH�&RPPXQLWLHV
6KDZDQJXQN�5LGJH�&RQVHUYDWLRQ�DQG�'HVLJQ�*XLGHERRN
$YDLODEOH�DW��7KH�&DWVNLOO�&HQWHU�IRU�&RQVHUYDWLRQ�DQG�'HYHORSPHQW�

&RQVHUYDWLRQ�'HVLJQ
&RQVHUYDWLRQ�'HVLJQ�IRU�6XEGLYLVLRQV��$�3UDFWLFDO�*XLGH�WR�&UHDWLQJ�2SHQ�6SDFH�1HWZRUNV�
$YDLODEOH�DW��,VODQG�3UHVV�
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$PSKLELDQV�DQG�5HSWLOHV
+DELWDW�0DQDJHPHQW�*XLGHOLQHV�IRU�$PSKLELDQV�DQG�5HSWLOHV�RI�WKH�1RUWKHDVWHUQ�8QLWHG�6WDWHV�
7HFKQLFDO�3XEOLFDWLRQ�+0*���
$YDLODEOH�DW��3DUWQHUV�LQ�$PSKLELDQ�DQG�5HSWLOH�&RQVHUYDWLRQ�

5LYHUV�DQG�6WUHDPV
7KH�3UDFWLFH�RI�:DWHUVKHG�3URWHFWLRQ��HGLWRUV�7KRPDV�5��6FKXHOHU�DQG�+HDWKHU�.��+ROODQG�
$YDLODEOH�DW� 7KH�&HQWHU�IRU�:DWHUVKHG�3URWHFWLRQ��(OOLFRWW�&LW\��0'�

,QWHJUDWHG�:DWHUVKHG�0DQDJHPHQW���3ULQFLSOHV�DQG�3UDFWLFH���,VREHO�+HDWKFRWH�������
$YDLODEOH�DW��-RKQ�:LOH\�	�6RQV��,QF��3UHVV�

3ULRULWL]LQJ�$UHDV�IRU�2SHQ�6SDFH�$FTXLVLWLRQ
7KH�ELRGLYHUVLW\�FRQVHUYDWLRQ�RYHUOD\�SURYLGHV�D�GDWD�OD\HU�WKDW�FDQ�EH�XVHG�LQ�FRQFHUW�ZLWK
PXQLFLSDO�QDWXUDO�UHVRXUFH��UHFUHDWLRQ��DQG�RWKHU�PDSV�WR�KHOS�JXLGH�SULRULWL]DWLRQ�IRU�RSHQ�VSDFH�
DFTXLVLWLRQV���7KH�PDSV�DQG�GDWD�ZLWKLQ�WKLV�UHSRUW�FRXOG�DOVR�EH�VKDUHG�ZLWK�ORFDO�ODQG�WUXVWV�WR�
DVVLVW�WKHLU�HIIRUWV�WR�VWUDWHJLFDOO\�SURWHFW�NH\�SDUFHOV�ZLWKLQ�WKH�FRPPXQLW\���$�SURSRVHG�UDQNLQJ�
VFKHPH��VWULFWO\�IURP�D�ELRGLYHUVLW\�YLHZSRLQW��PLJKW�EH�DV�IROORZV�

3ULRULW\�� ��3DUFHO�LQ�SULPDU\�FRQVHUYDWLRQ�DUHD��DQG�IHDWXULQJ�DQ�LPSRUWDQW�QDWXUDO�FRPPXQLW\��
ZHWODQG�KDELWDW�RU�D�SRSXODWLRQ�RI�FRQVHUYDWLRQ�IRFXV�DQLPDOV�RU�SODQWV��DQG�FRQWLJXRXV�ZLWK�
RWKHU�FXUUHQWO\�SURWHFWHG�SDUFHOV�ZLWKLQ�WKH�FRQVHUYDWLRQ�DUHD�

3ULRULW\�� ��3DUFHO�LQ�SULPDU\�FRQVHUYDWLRQ�DUHD��DQG�IHDWXULQJ�DQ�LPSRUWDQW�QDWXUDO�FRPPXQLW\��
ZHWODQG�KDELWDW�RU�D�SRSXODWLRQ�RI�FRQVHUYDWLRQ�IRFXV�DQLPDOV�RU�SODQWV��EXW�GLVMXQFW�IURP�RWKHU�
SURWHFWHG�SDUFHOV�ZLWKLQ�WKH�FRQVHUYDWLRQ�DUHD�

3ULRULW\�� ��3DUFHO�LQ�VHFRQGDU\�FRQVHUYDWLRQ�DUHD��DQG�IHDWXULQJ�DQ�LPSRUWDQW�QDWXUDO�
FRPPXQLW\��ZHWODQG�KDELWDW�RU�D�SRSXODWLRQ�RI�FRQVHUYDWLRQ�IRFXV�DQLPDOV�RU�SODQWV��DQG
FRQWLJXRXV�ZLWK�RWKHU�FXUUHQWO\�SURWHFWHG�SDUFHOV�ZLWKLQ�WKH�FRQVHUYDWLRQ�DUHD�

3ULRULW\����3DUFHO�LQ�VHFRQGDU\�FRQVHUYDWLRQ�DUHD��DQG�IHDWXULQJ�DQ�LPSRUWDQW�QDWXUDO�FRPPXQLW\��
ZHWODQG�KDELWDW�RU�D�SRSXODWLRQ�RI�FRQVHUYDWLRQ�IRFXV�DQLPDOV�RU�SODQWV��EXW�GLVMXQFW�IURP�RWKHU�
SURWHFWHG�SDUFHOV�ZLWKLQ�WKH�FRQVHUYDWLRQ�DUHD�

3ULRULW\�� ��3DUFHO�LQ�SULPDU\�FRQVHUYDWLRQ�DUHD

3ULRULW\�� ��3DUFHO�LQ�VHFRQGDU\�FRQVHUYDWLRQ�DUHD
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6XPPDU\

7KH�)9%3�SURYLGHV�D�PRGHO�IRU�&RQQHFWLFXW�WRZQV�WR�HQWHU�LQWR�LQWHUPXQLFLSDO�FROODERUDWLRQV�
DQG�SDUWQHU�ZLWK�ORFDO�DQG�UHJLRQDO�FRQVHUYDWLRQ�RUJDQL]DWLRQV�WR�SURDFWLYHO\�SODQ�IRU�WKH�
SURWHFWLRQ�RI�WKHLU�ELRORJLFDO�UHVRXUFHV���%\�HPSOR\LQJ� UHDGLO\�DYDLODEOH�*,6�WHFKQRORJ\�DQG�GDWD�
OD\HUV� WRZQV�FDQ�SULRULWL]H�DUHDV�IRU�QDWXUDO�UHVRXUFH�VXUYH\V��ZRUN�ZLWK�ELRORJLVWV�WR�FROOHFW�
DGGLWLRQDO�UHVRXUFH�GDWD��DQG�LQWHJUDWH�WKLV�LQIRUPDWLRQ�LQWR�D�FRPSUHKHQVLYH�ELRGLYHUVLW\�
FRQVHUYDWLRQ�DUHD�RYHUOD\���2QFH�LQWHJUDWHG�ZLWKLQ�SDUWLFLSDWLQJ�WRZQV ¶�3ODQV�RI�&RQVHUYDWLRQ�
DQG�'HYHORSPHQW��WKH�FRQVHUYDWLRQ�DUHD�RYHUOD\�LQIRUPV�ERWK�ODQGVFDSH�VFDOH�SODQQLQJ�DV�ZHOO�
DV�VLWH�VSHFLILF�SDUFHO�UHYLHZV���7KH�)9%3�PRGHO�DOVR�SURYLGHV�D�WHPSODWH�IRU�HQJDJLQJ�WKH�
FRPPXQLW\ DQG�SURPRWLQJ�DZDUHQHVV�RI�ORFDO�HFRUHJLRQV��ELRGLYHUVLW\��DQG�FRQVHUYDWLRQ�LVVXHV�



��

/LWHUDWXUH�&LWHG

$OODQ��%�)���)��.HHVLQJ��DQG�5�6��2VWIHOG��������(IIHFW�RI�IRUHVW�IUDJPHQWDWLRQ�RQ�/\PH�GLVHDVH�
ULVN���&RQVHUYDWLRQ�%LRORJ\�����������������

$VNLQV��5�$��������3RSXODWLRQ�WUHQGV�LQ�JUDVVODQG��VKUXEODQG��DQG�IRUHVW�ELUGV�LQ�HDVWHUQ�1RUWK�
$PHULFD���&XUUHQW�2UQLWKRORJ\���������

$VNLQV��5�$��DQG�0�-��3KLOEURRN��������(IIHFWV�RI�FKDQJHV�LQ�UHJLRQDO�IRUHVW�DEXQGDQFH�RQ�WKH�
GHFOLQH�DQG�UHFRYHU\�RI�D�IRUHVW�ELUG�FRPPXQLW\���:LOVRQ�%XOOHWLQ���������

&DOKRXQ��$�-�.��DQG�0�:��.OHPHQV���������%HVW�'HYHORSPHQW�3UDFWLFHV��&RQVHUYLQJ�SRRO�
EUHHGLQJ�DPSKLELDQV�LQ�UHVLGHQWLDO�DQG�FRPPHUFLDO�GHYHORSPHQWV�LQ�WKH�QRUWKHDVWHUQ�8QLWHG�
6WDWHV���0&$�7HFKQLFDO�3DSHU�1R�����0HWURSROLWDQ�&RQVHUYDWLRQ�$OOLDQFH��:LOGOLIH�&RQVHUYDWLRQ�
6RFLHW\��%URQ[��1HZ�<RUN��

&DSLWRO�5HJLRQ�&RXQFLO�RI�*RYHUQPHQWV���������$FKLHYLQJ�WKH�%DODQFH��$�3ODQ�RI�&RQVHUYDWLRQ�
DQG�'HYHORSPHQW�IRU�WKH�&DSLWRO�5HJLRQ���([HFXWLYH�6XPPDU\��0D\�������&DSLWRO�5HJLRQ�
&RXQFLO�RI�*RYHUQPHQWV��+DUWIRUG��&RQQHFWLFXW�����SS�

'HWWPHUV��5��DQG�.�9��5RVHQEHUJ��������3DUWQHUV�LQ�)OLJKW�/DQGELUG�&RQVHUYDWLRQ�3ODQ��
3K\VLRJUDSKLF�$UHD����6RXWKHUQ�1HZ�(QJODQG���9HUVLRQ������2FWREHU��������&RUQHOO�/DE�RI�
2UQLWKRORJ\��,WKDFD��1HZ�<RUN�

7KH�)DUPLQJWRQ�5LYHU�:DWHUVKHG�$VVRFLDWLRQ���������7KH�)DUPLQJWRQ�5LYHU�*XLGH���7KH��
)DUPLQJWRQ�5LYHU�:DWHUVKHG�$VVRFLDWLRQ��6LPVEXU\��&RQQHFWLFXW�������SS�

*LEEV��-�3���������'LVWULEXWLRQ�RI�ZRRGODQG�DPSKLELDQV�DORQJ�D�IRUHVW�IUDJPHQWDWLRQ�JUDGLHQW���
/DQGVFDSH�(FRORJ\������������

+RGJPDQ��7�3��DQG�.�9��5RVHQEHUJ���������3DUWQHUV�LQ�)OLJKW�/DQGELUG�&RQVHUYDWLRQ�3ODQ��
3K\VLRJUDSKLF�$UHD�����1RUWKHUQ�1HZ�(QJODQG���9HUVLRQ������2FWREHU�������&RUQHOO�/DE�RI�
2UQLWKRORJ\��,WKDFD��1HZ�<RUN�

-RKQVRQ��(��DQG�0��:��.OHPHQV���HGV�����������1DWXUH�LQ�)UDJPHQWV��7KH�/HJDF\�RI�6SUDZO���
&ROXPELD�8QLYHUVLW\�3UHVV��1<�����SS�

.OHPHQV��0��:��������$PSKLELDQV�DQG�UHSWLOHV�RI�&RQQHFWLFXW�DQG�DGMDFHQW�UHJLRQV���
6WDWH�*HRORJLFDO�DQG�1DWXUDO�+LVWRU\�6XUYH\�RI�&RQQHFWLFXW��%XOOHWLQ�1R�������
&RQQHFWLFXW�'HSDUWPHQW�RI�(QYLURQPHQWDO�3URWHFWLRQ��+DUWIRUG��&7��

.OHPHQV��0�:��������$PSKLELDQV�DQG�UHSWLOHV�RI�&RQQHFWLFXW��$�FKHFNOLVW�ZLWK�QRWHV�RQ�
FRQVHUYDWLRQ�VWDWXV��LGHQWLILFDWLRQ�DQG�GLVWULEXWLRQ���&RQQHFWLFXW�'HSDUWPHQW�RI�(QYLURQPHQWDO�
3URWHFWLRQ�%XOOHWLQ�1R�����



��

.OHPHQV��0�:���0�)��6KDQVN\��DQG�+�-��*UXQHU���������)URP�SODQQLQJ�WR�DFWLRQ��ELRGLYHUVLW\�
FRQVHUYDWLRQ�LQ�&RQQHFWLFXW�WRZQV���0&$�7HFKQLFDO�3DSHU�1R������0HWURSROLWDQ�&RQVHUYDWLRQ�
$OOLDQFH��:LOGOLIH�&RQVHUYDWLRQ�6RFLHW\��%URQ[��1HZ�<RUN�

0HW]OHU��.��-���������&RQQHFWLFXW�QDWXUDO�FRPPXQLW\�FODVVLILFDWLRQ���:RUNLQJ�GUDIW��UHYLVHG��������
&RQQHFWLFXW�'HSDUWPHQW�RI�(QYLURQPHQWDO�3URWHFWLRQ��(QYLURQPHQWDO�DQG�*HRJUDSKLF�
,QIRUPDWLRQ�&HQWHU��&RQQHFWLFXW�*HRORJLFDO�DQG�1DWXUDO�+LVWRU\�6XUYH\�1DWXUDO�'LYHUVLW\�
'DWDEDVH����SS���

0HW]OHU��.�-��DQG�'��/��:DJQHU���������7KLUWHHQ�RI�&RQQHFWLFXW¶V�PRVW�LPSHULOHG�HFRV\VWHPV���
'UDIW�5HSRUW��&RQQHFWLFXW�'HSDUWPHQW�RI�(QYLURQPHQWDO�3URWHFWLRQ�1DWXUDO�'LYHUVLW\�'DWDEDVH�

0LFDFFKLRQ��0���������$PSKLELDQ�LQGH[�RI�ELRWLF�LQWHJULW\��$PSK,%,��IRU�ZHWODQGV���)LQDO�
5HSRUW�WR�WKH�8�6��(3$��7HVWLQJ�%LRORJLFDO�0HWULFV�DQG�'HYHORSPHQW�RI�:HWODQG�$VVHVVPHQW�
7HFKQLTXHV�8VLQJ�5HIHUHQFH�6LWHV��9RO������6WDWH�RI�2KLR�(3$��:HWODQG�(FRORJ\�*URXS��
'LYLVLRQ�RI�6XUIDFH�:DWHU�

0LOOHU��1�$��DQG�0�:��.OHPHQV���������(DVWHUQ�:HVWFKHVWHU�%LRWLF�&RUULGRU���0&$�7HFKQLFDO�
3DSHU�1R�����0HWURSROLWDQ�&RQVHUYDWLRQ�$OOLDQFH��:LOGOLIH�&RQVHUYDWLRQ�6RFLHW\��%URQ[��1HZ�
<RUN���

0LOOHU��1�$��DQG�0�:��.OHPHQV��������&URWRQ�WR�+LJKODQGV�%LRGLYHUVLW\�3ODQ��EDODQFLQJ�
GHYHORSPHQW�DQG�WKH�HQYLURQPHQW�LQ�WKH�+XGVRQ�5LYHU�HVWXDU\�FDWFKPHQW���0&$�7HFKQLFDO�
3DSHU�1R�����0HWURSROLWDQ�&RQVHUYDWLRQ�$OOLDQFH��:LOGOLIH�&RQVHUYDWLRQ�6RFLHW\��%URQ[��1HZ�
<RUN�

0LOOHU��1�$���0�:��.OHPHQV��DQG�-�(��6FKPLW]��������6RXWKHUQ�:DOONLOO�%LRGLYHUVLW\�3ODQ��
EDODQFLQJ�GHYHORSPHQW�DQG�WKH�HQYLURQPHQW�LQ�WKH�+XGVRQ�5LYHU�HVWXDU\�ZDWHUVKHG���0&$�
7HFKQLFDO�3DSHU�1R�����0HWURSROLWDQ�&RQVHUYDWLRQ�$OOLDQFH��:LOGOLIH�&RQVHUYDWLRQ�6RFLHW\��
%URQ[��1HZ�<RUN�

0RRUKHDG��:�+��������5DUH�SODQW�DQG�QDWXUDO�FRPPXQLW\�LQYHQWRU\�VXPPDU\�UHSRUW���
8QSXEOLVKHG�5HSRUW��7KH�)DUPLQJWRQ�9DOOH\�%LRGLYHUVLW\�3URMHFW��0HWURSROLWDQ�&RQVHUYDWLRQ�
$OOLDQFH��5\H��1HZ�<RUN�

1RUWKHDVW�(QGDQJHUHG�6SHFLHV�DQG�:LOGOLIH�'LYHUVLW\�7HFKQLFDO�&RPPLWWHH�������:LOGOLIH�
6SHFLHV�RI�5HJLRQDO�&RQVHUYDWLRQ�&RQFHUQ�LQ�WKH�1RUWKHDVWHUQ�8QLWHG�6WDWHV��1RUWKHDVW�:LOGOLIH�
9RO�����

2UILHOG��0��DQG�7��/XFH� ������&RQQHFWLFXW�0HWURSDWWHUQV��$�UHJLRQDO�DJHQGD�IRU�FRPPXQLW\�
DQG�SURVSHULW\�LQ�&RQQHFWLFXW��$PHUHJLV��0LQQHDSROLV��01

2VFDUVRQ��'�%��DQG�$�-�.��&DOKRXQ���,Q�SUHVV��'HYHORSLQJ�YHUQDO�SRRO�FRQVHUYDWLRQ�SODQV�DW�WKH�
ORFDO�OHYHO�XVLQJ�FLWL]HQ�VFLHQWLVWV���



��

3DZODN��(���������$�UHSRUW�RQ�SRWHQWLDO�YHUQDO�SRROV�LQ�WKH�)DUPLQJWRQ�5LYHU�ZDWHUVKHG�
ELRGLYHUVLW\�VWXG\���

=L]ND��0�$��������:KDW¶V�OHJDOO\�UHTXLUHG"�$�JXLGH�WR�WKH�UXOHV�IRU�PDNLQJ�ORFDO�ODQG�XVH�
GHFLVLRQV�LQ�WKH�6WDWH�RI�&RQQHFWLFXW���&7�'HSDUWPHQW�RI�(QYLURQPHQWDO�3URWHFWLRQ��%XOOHWLQ������


