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7ULODWHUDO�SROLF\�DQG�PDQDJHPHQW

$OO�VDOW�PDUVKHV�LQ�WKH�:DGGHQ�6HD�DUHD�DUH�SDUW�RI�1DWXUD������DUHDV��,Q�DGGLWLRQ�WR
WKH�QDWLRQDO�OHJLVODWLRQ�DQG�QDWXUH�SURWHFWLRQ�UHJXODWLRQV�LQ�WKH�1HWKHUODQGV��*HUPDQ\
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7R�PDLQWDLQ�WKH�IXOO�UDQJH�RI�YDULHW\�RI�VDOW�PDUVKHV�W\SLFDO�IRU�WKH�:DGGHQ�6HD
ODQGVFDSH�
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7R�PDLQWDLQ�D�VDOW�PDUVK�YHJHWDWLRQ�GLYHUVLW\�UHIOHFWLQJ�WKH�JHRPRUSKRORJLFDO
FRQGLWLRQV�RI�WKH�KDELWDW�ZLWK�YDULDWLRQ�LQ�YHJHWDWLRQ�VWUXFWXUH�
7R�PDLQWDLQ�RU�WR�DFKLHYH�IDYRXUDEOH�FRQGLWLRQV�IRU�DOO�W\SLFDO�VSHFLHV�
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&RQWHQWV

,Q�RUGHU�WR�DVVHVV�WKH�DERYH�PHQWLRQHG�WDUJHWV��WKLV�UHSRUW�ZLOO�UHYLHZ�WKH�IROORZLQJ
WRSLFV�

7UHQGV�DQG�SUHVHQW�VWDWXV�RI�WKH�:DGGHQ�6HD�VDOW�PDUVKHV�LQFOXGLQJ�WKHLU�WRWDO



H[WHQW��GLVWULEXWLRQ��JHRPRUSKRORJ\��YHJHWDWLRQ�FRPSRVLWLRQ�DQG�PDQDJHPHQW
RQ�WKH�EDVLV�RI�WKH�70$3�PRQLWRULQJ�SURJUDPPH�
3RWHQWLDO�WKUHDWV�LQFOXGLQJ�FRQVHTXHQFHV�RI�ORVV�RI�GLYHUVLW\�E\�YHJHWDWLRQ
VXFFHVVLRQ��(VVHOLQN�HW�DO����������DQG�VHD�OHYHO�ULVH�GXH�WR�FOLPDWH�FKDQJH�
(FRORJLFDO�UHVWRUDWLRQ�RI�VDOW�PDUVKHV�
�

���6WDWXV�DQG�WUHQGV

����7RWDO�DUHD

%DVHG�RQ�WKH�PRVW�UHFHQW�GDWD��VDOW�PDUVKHV�LQ�WKH�:DGGHQ�6HD�H[WHQG�RYHU�YLUWXDOO\
�������KD���7DEOH�����7KH�VL]H�RI�WKH�:DGGHQ�6HD�VDOW�PDUVKHV�UHSUHVHQWV�DERXW�����
RI�WKH�WRWDO�DUHD�RI�FRDVWDO�VDOW�PDUVKHV�LQ�(XURSH��'RRG\���������$OWKRXJK�WKH�H[WHQW
RI�VDOW�PDUVKHV�LQ�WKH�:DGGHQ�6HD�LV�FRQVLGHUDEOH��LW�LV�ZRUWK�WR�QRWH�WKDW�WKH\�KDYH
EHHQ�PXFK�PRUH�H[WHQVLYH�LQ�WKH�SDVW�WKDQ�WKH\�DUH�WRGD\��:LHUVPD�HW�DO���������9RV
	�.QRO���������7KH�PDMRU�FDXVH�IRU�WKHLU�GHFOLQH�GXULQJ�KLVWRULFDO�WLPHV�KDV�EHHQ�ODQG�
FODLP�WR�DFTXLUH�QHZ�ODQG�IRU�DJULFXOWXUH��DQG�PRUH�UHFHQWO\��FRDVWDO�SURWHFWLRQ
PHDVXUHV��/RVV�RI�VDOW�PDUVK�WKURXJK�KXPDQ�LQWHUYHQWLRQ�FRQWLQXHG�WKURXJKRXW�WKH
WZHQWLHWK�FHQWXU\�

)URP�D�PRUSKRORJLFDO�YLHZ��IRXU�W\SHV�RI�VDOW�PDUVK�PD\�EH�GLVWLQJXLVKHG�LQ�WKH
:DGGHQ�6HD��YL]���)LJXUH������$��EDFN�EDUULHU�PDUVKHV���%��IRUHODQG�PDUVKHV���&�
+DOOLJ�VDOW�PDUVKHV��DQG��'��JUHHQ�EHDFKHV��7KH�UHSRUWHG�H[WHQW�RI�VDOW�PDUVKHV�LQ�WKLV
UHSRUW�LV�QRW�EDVHG�RQ�JHRPRUSKRORJ\��EXW�RQ�YHJHWDWLRQ�DQG�KDELWDW�PDSSLQJ
�3HWHUVHQ�HW�DO���������

�

)LJXUH����3KRWRJUDSKLF�LPSUHVVLRQ�RI�WKH�IRXU�FKDUDFWHULVWLF�VDOW�PDUVK�W\SHV�RI�WKH
:DGGHQ�6HD��&ORFNZLVH��VWDUWLQJ�IURP�WKH�XSSHU�OHIW���$��EDUULHU�FRQQHFWHG�VDOW�PDUVK
LQ�WKH�OHH�RI�D�GXQH�ULGJH���%��FOD\H\�IRUHODQG�W\SH�VDOW�PDUVK�PRVWO\�IRXQG�RQ�WKH
PDLQODQG�DQG�ODUJHO\�PDQ�PDGH���&��KDOOLJ�VDOW�PDUVK�WKDW�GHYHORSHG�RQ�D�UHPQDQW



SDUW�RI�WKH�KLVWRULF�PDLQODQG��DQG�ZKLFK�DUH�QRW�SURWHFWHG�E\�D�VHDZDOO��DQG��'��JUHHQ
EHDFK�LQ�WKH�VHDZDUG�DUHD�RI�D�GXQH�ULGJH��3KRWRV��0DUWLQ�6WRFN���/.1�6+��ORZHU
ULJKW���5LMNVZDWHUVWDDW��RWKHUV���
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*UHHQ�EHDFKHV�PD\�GHYHORS�LQ�WKH�VHDZDUG�DUHD�RI�D�GXQH�ULGJH��VHH�)LJXUH���LQ
l%HDFKHV�DQG�GXQHVm���)URP�D�YHJHWDWLRQ�SHUVSHFWLYH��JUHHQ�EHDFKHV�FDQQRW�EH
FRQVLGHUHG�HQWLUHO\�DV�VDOW�PDUVK��EHFDXVH�PRVWO\�WKH\�IRUP�D�PRVDLF�RI�VDOW�PDUVK�DQG
GXQH�YHJHWDWLRQ��7KHUHIRUH��DW�WKH�ODQGVFDSH�OHYHO��WKH\�DUH�D�WUDQVLWLRQ�EHWZHHQ�WKH
EHDFK��WKH�GXQH�V\VWHP��DQG�VDOW�PDUVKHV��6LQFH�JUHHQ�EHDFKHV�DUH�QRW�GLVWLQJXLVKHG
DV�ODQGIRUP��KDORSK\WLF�YHJHWDWLRQ�RI�JUHHQ�EHDFKHV�ZDV�PHUJHG�ZLWK�EDFN�EDUULHU
PDUVKHV�LQWR�RQH�JURXS��YL]���EDUULHU�FRQQHFWHG�VDOW�PDUVKHV��VHH�7DEOH����

%DUULHU�FRQQHFWHG�VDOW�PDUVKHV�DUH�LQ�SULQFLSDO�QDWXUDO�PDUVKHV��7KH\�GHYHORSHG
LQ�WKH�OHH�RI�D�EDUULHU�RU�GXQH�V\VWHP��7KH�FRQVWUXFWLRQ�RI�DUWLILFLDO�GXQH�ULGJHV�LQ�WKH
SDVW�KDV�VWLPXODWHG�WKH�GHYHORSPHQW�RI�EDFN�EDUULHU�VDOW�PDUVKHV��VXFK�DV�WKH
%RVFKSODDW�VDOW�PDUVK�RQ�7HUVFKHOOLQJ��1/���DQG�WKH�VDOW�PDUVK�RI�WKH�6NDOOLQJHQ
SHQLQVXOD��'.���7KH�SUHVHQFH�RI�H[WHQVLYH�DUWLILFLDO�GXQH�ULGJHV�H[SODLQ�ZK\�LQ�WKH
1HWKHUODQGV�:DGGHQ�6HD�WKH�H[WHQW�RI�EDUULHU�FRQQHFWHG�PDUVKHV�WRGD\�LV�PXFK
ODUJHU�WKDQ�WKHLU�KLVWRULF�UHIHUHQFH�YDOXHV��'LMNHPD��������2Q�VRPH�*HUPDQ�LVODQGV�
VXFK�DV�1RUGHUQH\�DQG�-XLVW��SDUWV�RI�WKH�EDUULHU�FRQQHFWHG�VDOW�PDUVKHV�KDYH�EHHQ
DUWLILFLDOO\�GUDLQHG��$�VLGH�HIIHFW�RI�ERWK�WKH�DUWLILFLDO�ULGJHV�DQG�WKH�GUDLQLQJ�LV�WKDW
QDWXUDO�G\QDPLFV�DUH�UHGXFHG��DQG�YHJHWDWLRQ�VXFFHVVLRQ�LV�DFFHOHUDWHG��(VVHOLQN�HW�DO��
������GH�*URRW�HW�DO���������

)RUHODQG�VDOW�PDUVKHV�RQ�WKH�PDLQODQG�PDNH�XS�DSSUR[LPDWHO\�KDOI�RI�WKH�VDOW
PDUVK�DUHD�LQ�WKH�:DGGHQ�6HD��7KHVH�VDOW�PDUVKHV�DUH�ODUJHO\�RI�DQWKURSRJHQLF�RULJLQ�
EHFDXVH�WKHLU�GHYHORSPHQW�KDV�EHHQ�SURPRWHG�E\�WKH�FRQVWUXFWLRQ�RI�VHGLPHQWDWLRQ
ILHOGV�DQG�GLWFKLQJ��'HVSLWH�WKHLU�DUWLILFLDO�RULJLQ��WKH�IRUHODQG�VDOW�PDUVKHV�DUH
DSSUHFLDWHG�IRU�WKHLU�YDOXH�IRU�QDWXUH�FRQVHUYDWLRQ��1DWXUDO�IRUHODQG�VDOW�PDUVKHV�DUH
UHODWLYHO\�UDUH�

$�+DOOLJ�LV�D�VDOW�PDUVK�LVODQG��ZKLFK�KDV�EHHQ�SDUW�RI�WKH�PDLQODQG�DQG�ZKLFK�LV�QRW
SURWHFWHG�E\�D�VHDZDOO��+DOOLJ�VDOW�PDUVKHV�WKXV�DFFUHWHG�RQ�ORZ�O\LQJ�ROG�ODQG��7KH\
VKRZ�D�JUHDWHU�UHVHPEODQFH�ZLWK�WKH�FOD\H\�IRUHODQG�VDOW�PDUVKHV�WKDQ�ZLWK�WKH�VDQG\
EDUULHU�FRQQHFWHG�VDOW�PDUVKHV��+DOOLJ�VDOW�PDUVKHV�DUH�JHQHUDOO\�SURWHFWHG�E\
UHYHWPHQWV��)LJXUH����

6XPPHU�SROGHUV�KDYH�D�ULVN�WR�EH�IORRGHG�E\�VHDZDWHU�GXULQJ�H[WUHPH�VWRUP�WLGHV��EXW
PRVWO\�ZLWK�RQO\�D�PLQRU�HIIHFW�RQ�WKH�YHJHWDWLRQ��6WULFWO\�VSHDNLQJ��DQG�FRQWUDGLFWRU\
WR�WKH�:63��PRVW�VXPPHU�SROGHUV�FDQQRW�EH�FRQVLGHUHG�DV�VDOW�PDUVK��EHFDXVH
IORRGLQJ�E\�VHDZDWHU�LV�WRR�LQIUHTXHQW��&RQVHTXHQWO\��WKH�DUHD�RI�KDORSK\WLF�YHJHWDWLRQ
LQ�VXPPHU�SROGHUV�LV�YHU\�OLPLWHG��%HFDXVH�VXPPHU�SROGHUV�KDYH�D�KLJK�SRWHQWLDO�IRU
VDOW�PDUVK�UHVWRUDWLRQ��WKHLU�������KD�ZHUH�DGGHG�DV�DQ�H[WUD�FDWHJRU\�WR�7DEOH���
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7DEOH����5HFHQW�H[WHQW��KD��RI�VDOW�PDUVKHV�DQG�VXPPHU�SROGHUV�LQ�GLIIHUHQW�SDUWV�RI�WKH
:DGGHQ�6HD�FODVVLILHG�E\�WKHLU�JHRPRUSKRORJ\��2Q�WKH�LVODQGV��GH�HPEDQNHG�VXPPHU
SROGHUV�PD\�EH�DGGHG�WR�WKH�EDUULHU�FRQQHFWHG�PDUVKHV��RQ�WKH�PDLQODQG�WR�WKH
IRUHODQG�W\SH�VDOW�PDUVKHV�
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����6DOW�PDUVK�GLVWULEXWLRQ�DQG�WUHQGV

7KH�GLVWULEXWLRQ�RI�WKH�VDOW�PDUVKHV�VKRZV�VRPH�FRQVSLFXRXV�YDULDWLRQ�DFURVV�WKH
:DGGHQ�6HD��)LJXUH�����%DUULHU�FRQQHFWHG�VDOW�PDUVKHV�RQ�WKH�PDLQODQG�FRDVW�DUH
UHVWULFWHG�WR�WKH�QRUWKHUQ�SDUW�RI�WKH�:DGGHQ�6HD��+DOOLJ�VDOW�PDUVKHV�DUH�DOPRVW
UHVWULFWHG�WR�6FKOHVZLJ�+ROVWHLQ��ZLWK�WKH�3XQW�YDQ�5HLGH�VDOW�PDUVK�LQ�WKH
1HWKHUODQGV��DV�DQ�H[FHSWLRQ�
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)LJXUH����2YHUYLHZ�RI�WKH�WRWDO�DUHD�RI�VDOW�PDUVKHV�DQG�VXPPHU�SROGHUV�LQ�GLIIHUHQW
SDUWV�RI�WKH�:DGGHQ�6HD�VSHFLILHG�DFFRUGLQJ�WR�WKHLU�PRUSKRORJ\��1/� �WKH
1HWKHUODQGV��/6� �/RZHU�6D[RQ\��++� �+DPEXUJ��6+� �6FKOHVZLJ�+ROVWHLQ��'.� 
'HQPDUN��6DPH�GDWD�DV�7DEOH���
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$IWHU�D�UHSRUWHG�������KD�LQFUHDVH�RI�VDOW�PDUVK�LQ�WKH�SUHYLRXV�465��(VVHOLQN�HW�DO��
�������EDVHG�RQ�PRVW�UHFHQW�VXUYH\V��VDOW�PDUVKHV�VKRZHG�DQ�DOPRVW�:DGGHQ�6HD



ZLGH�FRQWLQXHG�H[SDQVLRQ��)LJXUH�����%HFDXVH�QHZ�VXUYH\�GDWD�ZDV�QRW�\HW�DYDLODEOH
IRU�/RZHU�6D[RQ\��D�FRPSOHWH�QHW�FKDQJH�RI�DUHD�FRXOG�QRW�EH�FDOFXODWHG��,Q�WKH�IRXU
UHPDLQLQJ�VHFWRUV��KRZHYHU��WKH�WRWDO�H[WHQW�LQFUHDVHG�E\�PRUH�WKDQ�������KD�VLQFH�WKH
����������VXUYH\��DQG�PRUH�WKDQ�������KD�VLQFH�WKH�����������VXUYH\��$ERXW�WKUHH�
TXDUWHU�RI�WKH�ODVW�QDPHG�LQFUHDVH�ZDV�FDXVHG�E\�WKH��EDUULHU�FRQQHFWHG��LVODQG�VDOW
PDUVKHV�ZKLFK�H[SDQGHG�E\�RYHU�������7KLV�LQFUHDVH�VKRZHG�FRQVLGHUDEOH�VSDWLDO
YDULDWLRQ��7KH�VDOW�PDUVK�RI�6FKLHUPRQQLNRRJ��IRU�LQVWDQFH��LQFUHDVHG�E\�DERXW�����KD
EHWZHHQ�WKH�WZR�PRVW�UHFHQW�VXUYH\V��ZKLFK�HTXDOOHG�WR������RI�WKH�WRWDO�LQFUHDVH�RI
LVODQGV�VDOW�PDUVKHV�LQ�WKH�'XWFK�DUHD�LQ�WKLV�SHULRG��7KH�LVODQG�VDOW�PDUVKHV�RI�/RZHU
6D[RQ\�PDWFKHG�WKH�RYHUDOO�WUHQG�ZLWK�DQ�XSZDUG�FKDQJH�EHWZHHQ�WKH�����������DQG
����������VXUYH\V��)LJXUH����(VVHOLQN�HW�DO���������
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)LJXUH����'HYHORSPHQW�RI�WKH�DUHDO�H[WHQW�RI�VDOW�PDUVKHV�LQ�GLIIHUHQW�SDUWV�RI�WKH
:DGGHQ�6HD�EDVHG�RQ�WKUHH�VXFFHVVLYH�VXUYH\V��IURP�OHIW�WR�ULJKW������������
����������DQG������������'DWD�RI�WKH�ILUVW�WZR�VXUYH\V�DUH�IURP�(VVHOLQN�HW�DO�
�������ZLWK�D�GRZQZDUG�FRUUHFWLRQ�IRU�WKH�H[FOXVLRQ�RI�GXQH�YHJHWDWLRQ�RI�JUHHQ
EHDFKHV�

�

7KH�JHQHUDO�WUHQG�RI�WKH�LVODQG�VDOW�PDUVKHV�GLIIHUV�FOHDUO\�IURP�WKH�GHYHORSPHQW�RI
ERWK�PDLQODQG�DQG�+DOOLJ�VDOW�PDUVKHV��)LJXUH�����+DOOLJ�VDOW�PDUVKHV�DUH�DOPRVW
FRPSOHWHO\�HQFORVHG�E\�UHYHWPHQWV��)LJXUH�����DQG�WKHLU�VL]H�WKHUHIRUH�UHPDLQHG
DOPRVW�XQFKDQJHG�ZLWK�D�WRWDO�H[WHQW�RI�������KD��7DEOH�����0DLQODQG�PDUVKHV�VKRZHG
GLIIHUHQW�WUHQGV�DPRQJ�VHFWRUV��,Q�WKH�1HWKHUODQGV�DQG�'HQPDUN��RYHUDOO�QHW�FKDQJHV
ZHUH�QHJOLJLEOH��ZKHUHDV�H[SDQVLRQ�RI�PDLQODQG�PDUVKHV�FRQWLQXHG�LQ�6FKOHVZLJ�
+ROVWHLQ�GXULQJ�WKH�ODVW�VXUYH\��DQG�VLQFH�������WKHVH�PDUVKHV�LQFUHDVHG�LQ�VL]H�E\
������KD�

�

����6DOW�PDUVK�]RQHV�DQG�YHJHWDWLRQ�FRPSRVLWLRQ

,Q�WKH������465��DJHLQJ�RI�VDOW�PDUVKHV��L�H��WKH�H[WHQVLRQ�RI�ODWH�VXFFHVVLRQ�VDOW



PDUVK�FRPPXQLWLHV��PRVWO\�ZLWK�ORZ�VSHFLHV�GLYHUVLW\��DW�WKH�H[SHQVH�RI�\RXQJ
VXFFHVVLRQ�VWDJHV��ZDV�LGHQWLILHG�DV�WKH�GRPLQDQW�SURFHVV�LQ�PRVW�VDOW�PDUVKHV��7KLV
GHYHORSPHQW�UHVXOWV�LQ�DQ�LQFUHDVHG�LQFLGHQFH�RI�ODWH�VXFFHVVLRQ�YHJHWDWLRQ�W\SHV�
HVSHFLDOO\�YHJHWDWLRQ�RI�(O\WULJLD�DWKHULFD��(VVHOLQN�HW�DO���������%DNNHU������
5XSSUHFKW�HW�DO����������7KH�REVHUYHG�UHFHQW�GHYHORSPHQW�RI�QHZ�VDOW�PDUVK�GLG�QRW
UHVXOW�LQ�D�VLPLODU�LQFUHDVH�RI�SLRQHHU�DQG�ORZ�PDUVK�YHJHWDWLRQ�W\SHV��)LJXUH�����2Q
WKH�FRQWUDU\��WKH�H[WHQW�RI�SLRQHHU�DQG�ORZ�PDUVK�YHJHWDWLRQ�W\SHV�UHPDLQHG�UHODWLYHO\
FRQVWDQW�GXULQJ�WKH�PRVW�UHFHQW�YHJHWDWLRQ�VXUYH\�FRPSDUHG�WR�WKH�WZR�SUHYLRXV
VXUYH\V��ZKLFK�FDQ�RQO\�EH�H[SODLQHG�E\�D�FRQWLQXHG�VXFFHVVLRQ��)LJXUH����
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)LJXUH����'HYHORSPHQW�RI�WKH�DUHDO�H[WHQW�RI�WKH�GLIIHUHQW�YHJHWDWLRQ�]RQHV�EDVHG�RQ
WKUHH�VXFFHVVLYH�VDOW�PDUVK�VXUYH\V���������������������DQG������������IURP�OHIW
WR�ULJKW��RQ�WKH�:DGGHQ�6HD��$��,VODQGV���%��0DLQODQG�DQG��&��+DOOLJHQ��'DWD�RI�WKH
����������VXUYH\�IURP�%DNNHU�HW�DO��������������������IURP�(VVHOLQN�HW�DO���������
)RU�JUDSKLFDO�UHDVRQV��WKH�VDOW�PDUVKHV�RI�+DPEXUJ�KDYH�EHHQ�SRROHG�ZLWK�/RZHU
6D[RQ\��GHVSLWH�PLVVLQJ�GDWD�IRU�/RZHU�6D[RQ\�LQ������������+DOOLJ�W\SH�VDOW�PDUVKHV
LQ�WKH�1HWKHUODQGV�KDYH�EHHQ�LQFOXGHG�LQ�WKH�PDLQODQG�PDUVKHV��7KH�SLRQHHU�]RQH�LV
GHILQHG�DV�WKH�DUHD�ZKHUH�SLRQHHU�YHJHWDWLRQ�FRYHUV�f�����3HWHUVHQ�HW�DO����������LQ
6FKOHVZLJ�+ROVWHLQ�WKLV�WKUHVKROG�YDOXH�LV������

�

%DVHG�RQ�WKH�PRVW�UHFHQW�DYDLODEOH�ILJXUHV��7DEOH�,,����$QQH[�,,��JLYHV�WKH�YHJHWDWLRQ
FRPSRVLWLRQ�RI�WKH�:DGGHQ�6HD�VDOW�PDUVKHV�SHU�VLWH�RU�UHJLRQ�DQG�SHU�VHFWRU
DFFRUGLQJ�WR�WKH�70$3�YHJHWDWLRQ�W\SRORJ\��H[FHSW�IRU�'HQPDUN�ZKHUH�YHJHWDWLRQ�ZDV
PDSSHG�LQ�OHVV�GHWDLO�DW�WKH�OHYHO�RI�(8�KDELWDWV��7DEOH�,,�����$QQH[�,,���$W�WKH�KDELWDW



OHYHO��YHJHWDWLRQ�W\SHV�RI�WKH�ORZ�WR�EUDFNLVK�PDUVK�]RQHV�DUH�DOO�PHUJHG�LQWR�KDELWDW
+������3HWHUVHQ�HW�DO����������7KLV�PHDQV�WKDW�WKH�VXFFHVVLRQ�VWDJH�RI�'DQLVK�VDOW
PDUVKHV�FDQQRW�EH�DVVHVVHG�IURP�WKH�FXUUHQWO\�DYDLODEOH�PDSV�

,Q�WKH�RWKHU�VHFWRUV��WKH�(��DWKHULFD�YHJHWDWLRQ��70$3�FRGH�6������ZDV�JHQHUDOO\�WKH
GRPLQDQW�W\SH�LQ�WKH�KLJK�PDUVK�]RQH��ZKHUHDV�WKH�ODWH�VXFFHVVLRQ�3KUDJPLWHV
DXVWUDOLV�YHJHWDWLRQ��70$3�FRGH�6������RI�WKH�EUDFNLVK�PDUVK�]RQH�KDG�RQO\�D�PRGHVW
LQFLGHQFH��H[FHSW�DW�VRPH�VSHFLILF�VLWHV��:KHQ�WKH�LQFLGHQFH�RI�(��DWKHULFD�DQG
3��DXVWUDOLV�YHJHWDWLRQ�DUH�DGGHG�XS��ODWH�VXFFHVVLRQ�VWDJHV�H[WHQW�RYHU�RQH�WKLUG�RU
PRUH�RI�WKH�DUHD�LQ�VHYHUDO�ODUJHU�VDOW�PDUVK�VLWHV�7DEOH�,,����$QQH[�,,��

,Q�WKH�PDLQODQG�VDOW�PDUVKHV�RI�WKH�1HWKHUODQGV��WKH�H[WHQW�RI�KLJK�PDUVK�YHJHWDWLRQ
UHPDLQHG�UHODWLYHO\�FRQVWDQW��)LJXUH��%���7KH�ODUJHVW�SDUWV�RI�WKHVH�PDUVKHV�DUH
JUD]HG��ZKLFK�KHUH�UHVWUDLQV�WKH�VXFFHVVLRQ�IURP�ORZ�PDUVK�WR�KLJK�PDUVK�YHJHWDWLRQ
�(VVHOLQN�HW�DO���������

,Q�WKH�IUDPHZRUN�RI�VDOW�PDUVK�HQJLQHHULQJ��6SDUWLQD�DQJOLFD�ZDV�LQWURGXFHG�DQG
SODQWHG�DW�VHYHUDO�VLWHV�LQ�WKH�:DGGHQ�6HD�IURP������RQZDUGV��YDQ�(HUGH�������
(VVHOLQN��������5HLVH���������0HDQZKLOH�WKH�VSHFLHV�LV�WKH�GRPLQDQW�DQG�FKDUDFWHULVWLF
VSHFLHV�RI�WKH�6��DQJOLFD�YHJHWDWLRQ�W\SH�LQ�WKH�70$3�YHJHWDWLRQ�W\SRORJ\��3HWHUVHQ�HW
DO���������DQG�RI�KDELWDW�+������6SDUWLQD�VZDUGV��'RRG\���������6��DQJOLFD�YHJHWDWLRQ
FDQ�EH�IRXQG�LQ�DOPRVW�HYHU\�VDOW�PDUVK�RI�WKH�:DGGHQ�6HD��$QQH[�,,���DQG�LQ�WKLV
VHQVH��WKH�LQWURGXFWLRQ�RI�WKH�VSHFLHV�PHDQW�D�JUHDW�FKDQJH�LQ�WKH�:DGGHQ�6HD�VDOW
PDUVKHV��7KHUH�DUH�RQO\�D�IHZ�VDOW�PDUVKHV��KRZHYHU��ZKHUH�6��DQJOLFD�YHJHWDWLRQ
FRYHUV�FRQVLGHUDEOH�DUHDV�DQG�UHDFKHV�DQ�LQFLGHQFH�RI�DERXW�������ZLWK�DQ�RXWOLHU�RI
DOPRVW������YDOXH�RQ�WKH�LVODQG�RI�0DQGj��'HQPDUN��$QQH[�,,���7KH�VSHFLHV�LV�QRW
RQO\�D�SLRQHHU�RQ�EDUH�PXGIODWV��EXW�LW�PD\�EH�IRXQG�DOVR�LQ�GHSUHVVLRQV�DW�KLJKHU
VXUIDFH�HOHYDWLRQ�ZLWK�DQ�LPSHGHG�GUDLQDJH��7KLV�PD\�H[SODLQ�WKH�UHODWLYHO\�KLJK
LQFLGHQFH�RI�6��DQJOLFD�YHJHWDWLRQ�LQ�VRPH�RI�WKH�PDLQODQG�PDUVKHV��ZKHUH�WKH�XSNHHS
RI�DUWLILFLDO�GUDLQDJH�KDV�EHHQ�DEDQGRQHG��VXFK�DV�LQ�VDOW�PDUVKHV�RI�*URQLQJHQ��1/��
DQG�RI�ERWK�'LWKPDUVFKHQ�DQG�1RUG�)ULHVODQG�LQ�6FKOHVZLJ�+ROVWHLQ�

�

����5HODWLYH�VL]H�RI�VDOW�PDUVKHV�LQ�UHODWLRQ�WR�WLGDO�EDVLQ

6DOW�PDUVKHV�IRUP�WKH�XSSHUPRVW�SDUW�RI�WKH�LQWHUWLGDO�]RQH��DQG�KHQFH�WKH\�FDQ�DOVR
EH�FRQVLGHUHG�DV�WKH�PRVW�XSZDUG�SDUW�RI�D�WLGDO�EDVLQ��,Q�RUGHU�WR�DQDO\VH�WKH�VSDWLDO
GLVWULEXWLRQ�RI�VDOW�PDUVKHV�IURP�D�JHRPRUSKRORJLFDO�SRLQW�RI�YLHZ��WKLV�VHFWLRQ
SUHVHQWV�WKH�H[WHQW�RI�VDOW�PDUVKHV�LQ�WKH�:DGGHQ�6HD�UHODWLYH�WR�WKH�VL]H�RI�WKH�WLGDO
EDVLQ�RU�WLGDO�DUHD�

7KH�:DGGHQ�6HD�FRPSULVHV����WLGDO�EDVLQV��&:66�HW�DO����������$�GLJLWDO�PDS�RI�WKHVH
EDVLQV�LQ�*,6�ZDV�QRW�DYDLODEOH�LQ�WLPH��KRZHYHU��,QVWHDG��WKH�PDS�RI�0HOWRIWH�HW�DO�
�������ZDV�XVHG�DQG�DGDSWHG�ZLWK�D�VXEGLYLVLRQ�RI�WKH�:DGGHQ�6HD�LQWR����WLGDO�DUHDV
�)LJXUH�����7KH�WHUP�WLGDO�DUHD�VKRXOG�EH�UHDG�KHUH�EHWZHHQ�LQYHUWHG�FRPPDV��EHFDXVH
LW�ZDV�QRW�IHDVLEOH�WR�H[FOXGH�DOO�VXSUDWLGDO�DUHDV�DQG�DUHDV�SURWHFWHG�E\�VHDZDOOV�DQG
GXQHV��HVSHFLDOO\�RQ�WKH�LVODQGV�

�

�



)LJXUH����'LVWULEXWLRQ�RI�VDOW�PDUVKHV�LQ�WKH�:DGGHQ�6HD���$��7KH�VL]H�RI�SLRQHHU�PDUVK
DQG�WRWDO�VDOW�PDUVK�DV�D�SHUFHQWDJH�RI�WKH�WLGDO�DUHD���%��%R[SORW�RI�WKH�UHODWLYH�VDOW
PDUVK�VL]H�SHU�WLGDO�DUHD�LQ�WKH�:DGGHQ�6HD�ZLWK�PHGLDQ�DQG����DQG����SHUFHQWLOHV
�JUH\���7KH�PHDQ�LV�LQGLFDWHG�E\�WKH�UHG�OLQH��7KH�VXEGLYLVLRQ�RI�WKH�:DGGHQ�6HD�LQWR
WLGDO�DUHDV�KDV�EHHQ�DGDSWHG�IURP�0HOWRIWH�HW�DO���������

�

6DOW�PDUVKHV��RQ�DYHUDJH��PDGH�XS�DOPRVW�����RI�WKH�WLGDO�DUHD��)LJXUH��%���7KH
KDUPRQLF�PHDQ��L�H��ZHLJKHG�IRU�WKH�VL]H�RI�WKH�WLGDO�DUHDV��ZDV�FRQVLGHUDEO\�ORZHU�DQG
DPRXQWHG��������7KHVH�YDOXHV�DUH�ZHOO�EHORZ�WKH������UHIHUHQFH�YDOXH�SURSRVHG�E\
'LMNHPD���������,Q�WKH�:DGGHQ�6HD��VDOW�PDUVKHV�QRZDGD\V�YDU\�LQ�VL]H�IURP�OHVV�WKDQ
������RI�WKH�WLGDO�DUHD�LQ�WKH�PRVW�ZHVWHUQ�SDUW�XS�WR�DOPRVW������LQ�WKH�+R�%XJW�
'HQPDUN��)LJXUH��$���%RWK�DUHDV�KDYH�D�VLPLODU�WLGDO�UDQJH�RI�DERXW�����P��ZKLFK�LV
PDUNHGO\�ORZHU�WKDQ�LQ�WKH�PRUH�FHQWUDO�SDUWV�RI�WKH�:DGGHQ�6HD��7KH�ORZ�LQFLGHQFH
RI�VDOW�PDUVKHV�LQ�WKH�ZHVWHUQ�:DGGHQ�6HD�PD\�EH�DWWULEXWHG�WR�ODUJH�VFDOH
HPEDQNPHQWV�GXULQJ�WKH�ODVW�FHQWXULHV�DQG�WKH�FORVXUH�RI�WKH�=XLGHU]HH�LQ�����
�'LMNHPD���������8S�QRUWK�LQ�WKH�+R�%XJW��KXPDQ�LQWHUYHQWLRQ�RQ�WKH�FRQWUDU\
SUREDEO\�HQKDQFHG�VDOW�PDUVK�H[SDQVLRQ�E\�WKH�FRQVWUXFWLRQ�RI�D�VDQG�GLNH�RQ�WKH
6NDOOLQJHQ�SHQLQVXOD�LQ������

$�ORZ�LQFLGHQFH�RI�SLRQHHU�PDUVK�PD\�LQGLFDWH�LQ�ZKLFK�WLGDO�EDVLQV�VDOW�PDUVKHV
SUREDEO\�UHWUHDW�RU�ZKHUH�SLRQHHU�PDUVK�LV�VTXHH]HG�EHWZHHQ�VXFFHVVLRQ�RI�WKH�VDOW
PDUVK�DQG�ORZHU�O\LQJ�PXG�IODW��6DOW�PDUVKHV�LQ�WKH�'ROODUG�ED\��WLGDO�DUHD�QR�������IRU
LQVWDQFH��DUH�VORZO\�GHFOLQLQJ��(VVHOLQN�HW�DO����������DQG�WKLV�DUHD�KDV�RQH�RI�ORZHVW
LQFLGHQFHV�RI�SLRQHHU�PDUVK�

7KH�VHDZDUG�VDOW�PDUVK�HGJH�H[WHQGV�IXUWKHU�GRZQ�RQ�WKH�YHUWLFDO�JUDGLHQW�ZLWK�DQ
LQFUHDVH�RI�WKH�WLGDO�UDQJH��%DONH�HW�DO����������+HQFH��WKH�WLGDO�UDQJH�PD\�SRWHQWLDOO\
LQIOXHQFH�WKH�VDOW�PDUVK�VL]H�SRVLWLYHO\�



7KH�SRVLWLRQ�RI�VDOW�PDUVKHV�LV�WKXV�UHODWHG�WR�WKH�SUHYDLOLQJ�JHRPRUSKRORJLFDO�DQG
K\GURORJLFDO�FRQGLWLRQV�LQ�D�WLGDO�EDVLQ��)URP�WKLV�SRLQW�RI�YLHZ��LW�DSSHDUV�D�ORJLFDO
VWHS�WR�DQDO\VH�WKH�VWDWXV�DQG�WUHQGV�RI�VDOW�PDUVKHV�EDVHG�RQ�WKH�SURSHUWLHV�RI�WLGDO
EDVLQV��$W�WKLV�VWDJH��KRZHYHU��VXFK�DQ�DQDO\VLV�ZDV�QRW�IHDVLEOH��EHFDXVH�WKLV�ZRXOG
ILUVW�UHTXLUH�D�IXUWKHU�KDUPRQL]DWLRQ�RI�WKH�H[LVWLQJ�VSDWLDO�GDWD�

�

����6DOW�PDUVK�ZRUNV

2YHU������RI�WKH�FXUUHQW�VDOW�PDUVKHV�LQ�WKH�:DGGHQ�6HD�DUH�IRUPHG�E\�IRUHODQG�W\SH
VDOW�PDUVKHV�RQ�WKH�PDLQODQG��7DEOH����)LJXUH�����7KHVH�PDLQODQG�PDUVKHV�KDYH�WR�D
JUHDW�H[WHQW�EHHQ�GHYHORSHG�ZLWKLQ�VDOW�PDUVK�ZRUNV��,Q�JHQHUDO��PDQDJHPHQW�DLPV
KDYH�VKLIWHG�GXULQJ�WKH�ODVW�TXDUWHU�RI�WKH�ODVW�FHQWXU\�IURP�DJULFXOWXUDO�H[SORLWDWLRQ
DQG�ODQG�FODLP�WR�QDWXUH�FRQVHUYDWLRQ��7KLV�VKLIW�OHG�WR�D�FKDQJH�LQ�PDQDJHPHQW�WKDW
YDULHG�IURP�D�JHQHUDO�PLQLPXP�LQWHUYHQWLRQ�WR�D�VWUDWHJLF�XSNHHS�RI�SDUWV�RI�ERWK�WKH
GUDLQDJH�DQG�WKH�JUR\QH�V\VWHP��$V�D�UHVXOW��WKH�VFHQHU\�RI�WKH�PDUVKHV�WRGD\�VWLOO
UHPLQGV�RI�D�KLVWRULFDO�FXOWXUDO�ODQGVFDSH�E\�WKH�LPSULQWV�IURP�WKH�SDVW��VXFK�DV�WKH
JHRPHWULF�SDWWHUQ�RI�WKH�PDUVKHV��UHPQDQWV�RI�H[WHQVLYH�DUWLILFLDO�GUDLQDJH�QHWZRUNV
DQG�WKH�EUXVKZRRG�JUR\QHV��,Q�RUGHU�WR�HQKDQFH�QDWXUDOQHVV��YDULRXV�UHVWRUDWLRQ
H[SHULPHQWV�KDYH�EHHQ�FDUULHG�RXW�GXULQJ�WKH�SDVW�GHFDGHV��VXFK�DV�ILOOLQJ�XS�SDUWV�RI
WKH�GUDLQDJH�V\VWHP��DQG�UHPRYLQJ�WKH�WRS�VRLO�

�



�

)LJXUH����&RQFHSWXDO�PRGHO�RI�WKH�GHYHORSPHQW�RI�D�PDLQODQG�VDOW�PDUVK��DQG�FUHHN
GHYHORSPHQW��DIWHU�YDQ�:HVHQEHHFN�HW�DO����������%URNHQ�OLQH�LV�PHDQ�KLJK�WLGH�
7� ������&RQYH[�PXGIODW�SURILOH�ZLWK�SLRQHHU�VDOW�PDUVK��6DOLFRUQLD�SURFXPEHQV�DQG
6SDUWLQD�DQJOLFD���DQG�GHYHORSLQJ�ILUVW�FUHHNV�
7� ������'HYHORSPHQW�RI�GLIIHUHQW�YHJHWDWLRQ�]RQHV�ZLWK�H�J��3XFFLQHOOLD�PDULWLPD��$VWHU
WULSROLXP��DQG�LQFLVLRQ�RI�FUHHNV�LQ�WKH�ORZHU�SDUWV�
7� ������)XOO\�GHYHORSHG�VDOW�PDUVK�ZLWK�OLWWOH�SURILOH��DQG�IXUWKHU�H[SDQGLQJ�FUHHN
V\VWHP�
7� ������%DVLQ�DQG�OHYHH�V\VWHP�ZLWK�VHFRQGDU\�SLRQHHU�PDUVK��GHYHORSPHQW�RI�SRRUO\
GUDLQHG�SDUWV�EHFDXVH�RI�FROODSVLQJ�FUHHN�VLGHV�RU�VLOWLQJ�XS�RI�FUHHNV��DQG�GHYHORSPHQW
RI�KLJK�PDUVK�ULGJH�
7� ������(URVLRQ�ZLWK�FOLII�IRUPDWLRQ��DQG�GHYHORSPHQW�RI�QHZ�FUHHNV�IURP�WKH�SRRUO\
GUDLQHG�SDUWV�
7� ������6HGLPHQWDWLRQ��DQG�QHZ�SLRQHHU�PDUVK�DQG�FUHHN�IRUPDWLRQ�LQ�IURQW�RI�FOLII�
DQG�LQFUHDVLQJ�GUDLQDJH�RI�EDVLQV�

�

,Q�RUGHU�WR�DVVLVW�WKH�GHFLVLRQ�PDNLQJ�LQ�SROLF\�DQG�PDQDJHPHQW��DQG�DOVR�WR�HYDOXDWH
WKH�FXUUHQW�VWDWXV�RI�WKH�PDLQODQG�IRUHODQG�VDOW�PDUVKHV��D�FRQFHSWXDO�UHIHUHQFH�PRGHO



KDV�UHFHQWO\�EHHQ�FRQVWUXFWHG�IRU�WKHVH�PDUVKHV��)LJXUH����YDQ�:HVHQEHHFN�HW�DO��
�������7KH�PRGHO�WDNHV�LQWR�DFFRXQW�WKH�VHDZDOO�DV�DQ�LUUHSODFHDEOH�DQG�IL[HG
ERXQGDU\�EHWZHHQ�WKH�VDOW�PDUVK�DQG�KLQWHUODQG��%DVHG�RQ�VL[�VWDJHV�RI�GHYHORSPHQW�
WKH�PRGHO�GHVFULEHV�WKH�GHYHORSPHQW�RI�QDWXUDO�IRUHODQG�VDOW�PDUVKHV�DV�D�ELR�
JHRPRUSKRORJLFDO�VXFFHVVLRQ�VHULHV��FI��&RUHQEOLW�HW�DO����������,Q�WKH�ILUVW�VWDJH��7��
JHRPRUSKRORJLFDO�SURFHVVHV�GRPLQDWH��FUHHNV�DUH�IRUPHG��LQIOXHQFHG�E\�WKH
WRSRJUDSK\�RI�WKH�LQWHUWLGDO�IODWV�DQG�WKH�SUHVHQFH�RI�HVWDEOLVKLQJ�SLRQHHU�SODQWV��/RQJ
	�0DVRQ��������6FKZDU]�HW�DO���������7HPPHUPDQ�HW�DO�������D���������,Q�VWDJH�7��
YHJHWDWLRQ�LQFUHDVLQJO\�DIIHFWV�FUHHN�IRUPDWLRQ��7KH�ZDWHU�IORZ�LV�UHGLUHFWHG�E\
YHJHWDWLRQ�FOXPSV��ZKLFK�HQKDQFHV�IORZ�YHORFLW\�DQG�HURVLRQ�LQ�WKH�ORZHU�SDUWV��2Q�WKH
KLJKHU�SDUWV�FRQFXUUHQWO\��YHJHWDWLRQ�FRYHU�LQFUHDVHV��HQKDQFLQJ�WKH�VHGLPHQW�IL[DWLRQ
DQG�UHLQIRUFLQJ�WKH�LQFLVLRQ�RI�FUHHNV�LQ�WKH�ORZHU�SDUWV��7HPPHUPDQ�HW�DO�������E�
������.LUZDQ�	�0XUUD\���������$W�VWDJH�7���WKH�VDOW�PDUVK�H[SDQGV�RQWR�WKH�LQWHUWLGDO
IODW��WKH�FUHHNV�GHHSHQ��DQG�H[SDQG�E\�KHDGZDUG�HURVLRQ��)UHQFK�	�6WRGGDUW�������
$OOHQ���������:LWK�LQFUHDVLQJ�VXUIDFH�HOHYDWLRQ�RI�WKH�PDUVK��WKH�IORRGLQJ�IUHTXHQF\
GHFUHDVHV��DQG�WKH�YHJHWDWLRQ�VKLIWV�WR�ODWH�VXFFHVVLRQ�VWDJHV��DQG�HVSHFLDOO\�(O\WULJLD
DWKHULFD�VWDUWV�VSUHDGLQJ��9HHQHNODDV���������$W�VWDJH�7���ERWK�WKH�ILOOLQJ�XS�RI�FUHHNV�
DQG�WKH�IRUPDWLRQ�RI�OHYHHV�RI�WZR�DGMDFHQW�FUHHNV�PD\�LQGXFH�SRRUO\�GUDLQHG
GHSUHVVLRQV��<DSS�HW�DO���������7RZQHQG�HW�DO����������$OWKRXJK�WKHVH�GHSUHVVLRQV�PD\
KDYH�D�KLJK�VXUIDFH�HOHYDWLRQ��WKH�SRRU�GUDLQDJH�FRQGLWLRQV�PD\�FDXVH�WKH�UH�
HVWDEOLVKPHQW�RI�SLRQHHU�YHJHWDWLRQ�DW�WKH�H[SHQVH�RI�ODWH�VXFFHVVLRQ�YHJHWDWLRQ�W\SHV�
7KH�KLJKHU�VHGLPHQWDWLRQ�LQ�WKH�VHDZDUG�SDUWV�UHVXOWV�DW�VRPH�VWDJH��7���LQ�WKH
IRUPDWLRQ�RI�D�KLJK�PDUVK�ULGJH��DQG�HYHQWXDOO\�D�PDUVK�FOLII�ZLOO�GHYHORS��&OLII�HURVLRQ
JLYHV�VSDFH�WR�SLRQHHU�YHJHWDWLRQ�WR�UH�HVWDEOLVK��7����DQG�LQ�WKLV�VHQVH�PD\�UHVHW
PDUVK�VXFFHVVLRQ�

�

����$UWLILFLDO�GUDLQDJH�RI�VDOW�PDUVKHV

,Q�RUGHU�WR�HQKDQFH�PDUVK�GHYHORSPHQW�LQ�WKH�PDQ�PDGH�VDOW�PDUVKHV��GLJJLQJ�DQG�D
UHJXODU�XSNHHS�RI�WKH�DUWLILFLDO�GUDLQDJH�V\VWHP�ZHUH�WUDGLWLRQDOO\�LPSRUWDQW
PDQDJHPHQW�SUDFWLFHV��7KH�IXQFWLRQ�RI�DUWLILFLDO�GUDLQDJH�ZDV�WR�����HQKDQFH
YHJHWDWLRQ�HVWDEOLVKPHQW�KLJK�RQ�WKH�LQWHUWLGDO�IODWV������LQFUHDVH�WKH�FDUU\LQJ�FDSDFLW\
IRU�OLYHVWRFN�JUD]LQJ�DQG�����SUHYHQW�WKH�IRUPDWLRQ�RI�GHSUHVVLRQV��$V�DQ�HIIHFW�RI
GUDLQDJH�PHDVXUHV��WKH�ORZHU�IULQJH�RI�ERWK�SLRQHHU�DQG�ORZ�PDUVK�]RQH�FRXOG
GHVFHQG�YHUWLFDOO\�E\�����PHWUH��'LMNHPD�HW�DO���������%DNNHU�HW�DO����������7KH�XSNHHS
RI�D�GHQVH�DUWLILFLDO�GUDLQDJH�V\VWHP�JHQHUDOO\�GLG�QRW�DIIHFW�YHUWLFDO�DFFUHWLRQ�UDWHV
�'LMNHPD�HW�DO���������$UHQV�	�*fWWLQJ��������0LFKDHOLV��������

�







)LJXUH����6FKHPDWLF�RYHUYLHZ�RI�FKDQJHV�LQ�WKH�DUWLILFLDO�GUDLQDJH�V\VWHP�DIWHU�WKH
WUDGLWLRQDO�PDLQWHQDQFH�ZDV�GLVFRQWLQXHG���$��6WDUWLQJ�VLWXDWLRQ���%��&HQWUDO�SDUWV�RI
WKH�GLWFKHV�RU�ILHOG�GUDLQV�KDYH�VLOWHG�XS���&��$V�D�FRQVHTXHQFH��GUDLQDJH�FHDVHV
XSVWUHDP��ZKHUHDV�GRZQVWUHDP�WKH�ILHOG�GUDLQV�GHHSHQ�DQG�GHFUHDVH�LQ�ZLGWK��7KH
ODWWHU�DOVR�RFFXUV�LQ�WKH�GRZQVWUHDP�SDUW�RI�WKH�FROOHFWRU�GUDLQV�FORVH�WR�WKH�PDLQ
FKDQQHO���'��7KH�LQFUHDVHG�VRLO�ZDWHUORJJLQJ�FDXVHV�ORFDO�UHSODFHPHQW�RI�YHJHWDWLRQ
ZLWK�(O\WULJLD�DWKHULFD�E\�VHFRQGDU\�SLRQHHU�YHJHWDWLRQ��DQG�ORZ�PDUVK�YHJHWDWLRQ�
7KH�SKRWRJUDSKV�VKRZ�H[DPSOHV�IURP�VLWHV�LQ�WKH�1HWKHUODQGV�DQG�*HUPDQ\��PRGLILHG
IURP�YDQ�:HVHQEHHFN�HW�DO���������

�

3DUDOOHO�ZLWK�WKH�VKLIW�IURP�DJULFXOWXUDO�H[SORLWDWLRQ�WRZDUGV�WKH�UHFRJQLWLRQ�RI
FRQVHUYDWLRQ�YDOXHV�RI�VDOW�PDUVKHV��WKH�YLHZ�RQ�GUDLQDJH�PHDVXUHV�KDV�FKDQJHG
GUDPDWLFDOO\�RYHU�WKH�ODVW�GHFDGHV��,Q�RUGHU�WR�LQFUHDVH�WKH�QDWXUDOQHVV�RI�PDQ�PDGH
VDOW�PDUVKHV��:DGGHQ�6HD�3ODQ�7DUJHW���WKH�PDLQWHQDQFH�RI�DUWLILFLDO�GUDLQDJH�V\VWHPV
KDV�FHDVHG�FRPSOHWHO\�RYHU�H[WHQVLYH�DUHDV��,Q�*HUPDQ\��WKLV�GHYHORSPHQW�ZDV
VWLPXODWHG�E\�WKH�IRXQGDWLRQ�RI�WKH�QDWLRQDO�SDUNV�GXULQJ�WKH�����V��$�IHZ�\HDUV
HDUOLHU��WKH�XSNHHS�RI�WKH�DUWLILFLDO�GUDLQDJH�ZDV�VWRSSHG�DOUHDG\�LQ�WKH�ODUJHU�SDUW�RI
WKH�1HWKHUODQGV�VDOW�PDUVKHV�LQ�WKH�'ROODUG��(VVHOLQN���������0DLQWHQDQFH�RI�GUDLQV
LQ�WKH�VDOW�PDUVK�ZRUNV�RQ�WKH�FRDVW�RI�)ULHVODQG�DQG�*URQLQJHQ�GHFUHDVHG�IURP�WKH
����V�RQZDUG��DQG�ZDV�VWRSSHG�FRPSOHWHO\�E\�������'LMNHPD�HW�DO����������$V�D�UHVXOW�
WKH�VDOW�PDUVK�LV�VORZO\�VKLIWLQJ�WRZDUGV�D�VWDWH�ZLWK�LQFUHDVHG�QDWXUDOQHVV��LQ�ZKLFK
HOHPHQWV�RI�WKH�FRQVWUXFWHG�UHIHUHQFH�PRGHO�RI�D�QDWXUDO�IRUHODQG�VDOW�PDUVK��)LJXUH
���FDQ�EH�UHFRJQL]HG��VXFK�DV�WKH�GHYHORSPHQW�RI�QDWXUDO�FUHHNV�LQ�WKH�SLRQHHU�]RQH�
EXLOG�XS�RI�OHYHHV��GHYHORSPHQW�RI�SRRUO\�GUDLQHG�GHSUHVVLRQV��DQG�RI�QHZ�FUHHNV�LQ
WKHVH�GHSUHVVLRQV��)LJXUH����YDQ�'XLQ�HW�DO����������,Q�WKH�1HWKHUODQGV��GLWFKLQJ�LV�RQO\
FRQWLQXHG�ORFDOO\�E\�IDUPHUV�LQ�RUGHU�WR�IDFLOLWDWH�OLYHVWRFN�JUD]LQJ��7KLV�VPDOO�VFDOH
SUDFWLFH�FRQWULEXWHV�WR�WKH�ORFDO�GLYHUVLW\�RI�WKH�VDOW�PDUVKHV�

�



)LJXUH����'HYHORSPHQW�RI�WKH�H[WHQW�RI�DUWLILFLDO�GUDLQDJH�LQ�WKH�:DGGHQ�6HD�VDOW
PDUVKHV�EDVHG�RQ�WKUHH�VXFFHVVLYH�VDOW�PDUVK�VXUYH\V���������������������DQG
�����������IURP�OHIW�WR�ULJKW��RQ�WKH�:DGGHQ�6HD��$��,VODQGV���%��0DLQODQG�DQG��&�
+DOOLJHQ��7KH�JUDSK�JLYHV�WKH�UHODWLYH�ZHLJKW�RI�WKH�WKUHH�GUDLQDJH�FODVVHV�GLVWLQJXLVKHG�
KXPDQ�LQWHUYHQWLRQ�LQ�WKH�GUDLQDJH�V\VWHP�GXULQJ�WKH�ODVW�WHQ�\HDUV��ODVW�LQWHUYHQWLRQ
PRUH�WKDQ�WHQ�\HDUV�DJR��DQG�VDOW�PDUVK�QRW�GLVWXUEHG�E\�DUWLILFLDO�GUDLQDJH��+XPDQ
LQWHUYHQWLRQ�PD\�DOVR�LQFOXGH�UHVWRUDWLRQ�PHDVXUHV��HVSHFLDOO\�GXULQJ�WKH�ODVW�SHULRG�
)RU�JUDSKLFDO�UHDVRQV��VDOW�PDUVKHV�RI�+DPEXUJ�KDYH�EHHQ�SRROHG�ZLWK�/RZHU�6D[RQ\�
DQG�+DOOLJ�W\SH�VDOW�PDUVKHV�LQ�WKH�1HWKHUODQGV�KDYH�EHHQ�LQFOXGHG�LQ�WKH�PDLQODQG
PDUVKHV�

�

&RPSDUHG�WR�WKH�SUHYLRXV�465��(VVHOLQN�HW�DO����������WKH�H[WHQW�RI�UHFHQW�GUDLQDJH
SUDFWLFHV�EDVLFDOO\�UHPDLQHG�XQFKDQJHG��H[FHSW�IRU�WKH�PDLQODQG�PDUVKHV�LQ�WKH
1HWKHUODQGV�ZKHUH�KXPDQ�LQWHUYHQWLRQ�LQ�WKH�GUDLQDJH�V\VWHP�LQFUHDVHG��)LJXUH����
&RQWUDU\�WR�WKH�SDVW�SUDFWLFH��RQO\�PDLQ�FKDQQHOV�ZHUH�UHIXUELVKHG��7KH�PRVW
LPSRUWDQW�LQWHUYHQWLRQ�ZDV��KRZHYHU��WKH�UH�SURILOLQJ�RI�ERWK�GHHSO\�LQFLVHG�ILHOG
GUDLQV�DQG�FROOHFWRU�GUDLQV�WR�SUHYHQW�WKH�GURZQLQJ�RI�OLYHVWRFN��)LJXUH�����7KHVH
RQFH�RQO\�PHDVXUHV�ZHUH�FRQGXFWHG�LQ�WKH�IUDPHZRUN�RI�UHVWRUDWLRQ�SURMHFWV�WKDW
DLPHG�DW�FRQVHUYLQJ�ELRGLYHUVLW\�E\�FRQWUROOLQJ�(O\WULJLD�DWKHULFD�YHJHWDWLRQ�E\
LPSURYLQJ�WKH�VXLWDELOLW\�RI�WKH�PDUVKHV�IRU�OLYHVWRFN�JUD]LQJ�

�



)LJXUH����7KH�HIIHFW�RI�WKH�SDUWLDO�ILOOLQJ�RI�D�FROOHFWRU�GUDLQ�LQ�WKH�VDOW�PDUVK�RI
1HJHQERHUHQSROGHU��WKH�1HWKHUODQGV��LOOXVWUDWHG�E\�D�WLPH�VHULHV�IURP�WKH�\HDU�EHIRUH
WKH�ILOOLQJ��\U� �����XQWLO�WKUHH�\HDUV�WKHUHDIWHU��3KRWRV��:��YDQ�'XLQ��

�

(VSHFLDOO\�LQ�/RZHU�6D[RQ\��VHYHUDO�SURMHFWV�KDYH�EHHQ�FDUULHG�RXW�WR�UHVWRUH�WKH
QDWXUDO�PRUSKRORJ\�DQG�GUDLQDJH��RI�ERWK�WKH�EDFN�EDUULHU�VDOW�PDUVK�RI�1RUGHUQH\
�)LJXUH�����DQG�PDQ�PDGH�VDOW�PDUVKHV�RQ�WKH�PDLQODQG��,Q�DGGLWLRQ��WKH�SHUFHQWDJH
DUHD�ZLWK�LQWHUYHQWLRQ�LQ�WKH�GUDLQDJH�V\VWHP�GXULQJ�WKH�ODVW�WHQ�\HDUV�GHFUHDVHG�LQ
/RZHU�6D[RQ\��)LJXUH�����,Q�+DPEXUJ��WKH�GUDLQDJH�V\VWHP�KDV�QRW�EHHQ�PDLQWDLQHG
VLQFH�WKH�����V��'HQPDUNoV�GUDLQDJH�DFWLYLWLHV�LQ�VDOW�PDUVKHV�ZHUH�FDQFHOOHG�PRUH
WKDQ�WHQ�\HDUV�DJR��2QO\�DORQJ�WKH�IRRW�RI�ERWK�WKH�5LEH�DQG�WKH�%DOOXP�VHDZDOO��GUDLQV
KDYH�EHHQ�GXJ�DQG�DUH�PDLQWDLQHG�RQ�D�UHJXODU�EDVH�

�

)LJXUH�����5HVWRUDWLRQ�RI�QDWXUDO�GUDLQDJH�LQ�WKH�EDFN�EDUULHU�VDOW�PDUVK�RQ�LVODQG�RI
1RUGHUQH\��/RZHU�6D[RQ\��7KH�WRS�VRLO�ZDV�UHPRYHG�WR�GHFUHDVH�WKH�DUWLILFLDO�GUDLQDJH



�/LQGHUV�HW�DO����������/HIW��VLWXDWLRQ�LQ������EHIRUH�UHVWRUDWLRQ��3KRWR������
*HR%DVLV�'(�%.*�RQ�*RRJOH�(DUWK���ULJKW��VLWXDWLRQ�LQ������DIWHU�UHVWRUDWLRQ��3KRWR�
�����(DUWKVWDU�*HRJUDSKLFV�6,2�RQ�%LQJ�0DSV�E\�0LFURVRIW�

�

'RFXPHQWDWLRQ�RQ�WKH�ODVW�WLPH�RI�KXPDQ�LQWHUYHQWLRQ�LQ�WKH�GUDLQDJH�V\VWHP�ZDV
VRPHWLPHV�LQFRPSOHWH��&RQVHTXHQWO\��WKH�HODSVHG�WLPH�WKHUHDIWHU�FRXOG�QRW�DOZD\V�EH
DVVHVVHG�DFFXUDWHO\��,Q�DGGLWLRQ��WKH�PRQLWRULQJ�GRHV�QRW�JLYH�DQ\�LQIRUPDWLRQ�DERXW
WKH�DFWXDO�VWDWXV�RI�WKH�GUDLQDJH�V\VWHP��ZKLFK�FDQ�EH�VHHQ�DV�SRLQW�IRU�LPSURYHPHQW�

�

����9HJHWDWLRQ�PDQDJHPHQW

'XULQJ�WKH�ODVW�GHFDGHV�RI�WKH���WK�FHQWXU\��WKHUH�KDV�EHHQ�D�PDMRU�VKLIW�LQ�ODQG�XVH�RI
VDOW�PDUVKHV�LQ�WKH�:DGGHQ�6HD�IURP�DJULFXOWXUDO�XVH�WR�QDWXUH�FRQVHUYDWLRQ��6LPLODU
WR�WKH�SUHYLRXV�465V��WKH�UHVSHFWLYH�DUHDV�RI�ERWK�ODQG�XVH�W\SHV�ZHUH�QRW�TXDQWLILHG
LQ�WKH�PRVW�UHFHQW�VXUYH\��,Q�SULQFLSOH��ZLWKLQ�ERWK�ODQG�XVH�W\SHV��PDQDJHPHQW
SUDFWLFHV�VXFK�DV�OLYHVWRFN�JUD]LQJ��PRZLQJ��DQG�IDOORZ�RU�PLQLPXP�LQWHUYHQWLRQ�PD\
EH�GLVWLQJXLVKHG��7KHVH�SUDFWLFHV�KDYH�EHHQ�DVVHVVHG�LQ�WKH�70$3�VXUYH\V�

7KH�VKLIW�WRZDUGV�QDWXUH�FRQVHUYDWLRQ�ODUJHO\�KDSSHQHG�EHIRUH�WKH�VWDUW�RI�WKH
WULODWHUDO�PRQLWRULQJ�DQG�DVVHVVPHQW�SURJUDPPH��(VVHOLQN�HW�DO����������7KLV�H[SODLQV
WR�D�JUHDW�H[WHQW�ZK\�WKH�VWDWXV�RI�YHJHWDWLRQ�PDQDJHPHQW�KDV�EHHQ�UHODWLYHO\�FRQVWDQW
LQ�WKH�1HWKHUODQGV�DQG�*HUPDQ�VHFWRUV�VLQFH�WKH�ILUVW�70$3�VXUYH\�RI����������
�)LJXUH�����)RU�H[DPSOH��RQO\�DERXW�D�GHFDGH�HDUOLHU�LQ�������EHIRUH�WKH�IRXQGDWLRQ�RI
WKH�QDWLRQDO�SDUN��RQO\�����RI�WKH�PDLQODQG�VDOW�PDUVKHV�LQ�6FKOHVZLJ�+ROVWHLQ�KDG�D
PDQDJHPHQW�RI�PLQLPXP�LQWHUYHQWLRQ��DQG������ZDV�XVHG�IRU�KLJK�LQWHQVLW\�OLYHVWRFN
JUD]LQJ��7KHVH�ILJXUHV�DUH�LQ�VKDUS�FRQWUDVW�ZLWK�WKH�VLWXDWLRQ�ILIWHHQ�\HDUV�ODWHU��ZKHQ
PLQLPXP�LQWHUYHQWLRQ�H[WHQGHG�RYHU������RI�WKHVH�PDUVKHV��DQG�WKH�DUHD�RI�KLJK�
LQWHQVLW\�JUD]LQJ�KDG�GURSSHG�WR�OHVV�WKDQ�������)LJXUH�����

�



)LJXUH�����9HJHWDWLRQ�PDQDJHPHQW�LQ�WKH�:DGGHQ�6HD�VDOW�PDUVKHV�GXULQJ�D����\HDU
SHULRG�EDVHG�RQ�WKUHH�VXFFHVVLYH�VXUYH\V���������������������DQG������������IURP
OHIW�WR�ULJKW��RQ�WKH�:DGGHQ�6HD��$��,VODQGV���%��0DLQODQG�DQG��&��+DOOLJHQ��/LYHVWRFN
JUD]LQJ�LQFOXGHV�ERWK�DJULFXOWXUDO�H[SORLWDWLRQ�DQG�OLYHVWRFN�JUD]LQJ�DV�PDQDJHPHQW
WRRO�IRU�QDWXUH�FRQVHUYDWLRQ��)RU�JUDSKLFDO�UHDVRQV��VDOW�PDUVKHV�RI�+DPEXUJ�KDYH
EHHQ�SRROHG�ZLWK�/RZHU�6D[RQ\��DQG�+DOOLJ�W\SH�VDOW�PDUVKHV�LQ�WKH�1HWKHUODQGV�ZLWK
WKH�PDLQODQG�PDUVKHV�

�

,Q�'HQPDUN��VXUYH\�PHWKRGV�GLIIHUHG�DQG�YDULHG�IURP�OLYHVWRFN�FRXQWLQJ�IURP�WKH�DLU
GXULQJ�WKH�ILUVW�VXUYH\�WR�DVVHVVPHQW�RI�WKH�JUD]LQJ�VWDWXV�WKURXJK�ILHOGZRUN�IRU�WKH
(8�KDELWDW�VXUYH\V�PRUH�UHFHQWO\��VHH�$QQH[�,���'DWD�PD\�WKHUHIRUH�QRW�EH�IXOO\
FRPSDUDEOH��,Q�WKH�'DQLVK�VHFWRU��WKH�DUHD�ZLWK�PLQLPXP�LQWHUYHQWLRQ�PDQDJHPHQW
VHHPHG�WR�KDYH�GRXEOHG�RQ�ERWK�WKH�LVODQG�DQG�PDLQODQG�PDUVKHV�

'XULQJ�WKH�VXUYH\V��JUD]LQJ�KDV�EHHQ�VXEGLYLGHG�LQ�WZR�FODVVHV�RI�LQWHQVLW\�ZKLFK�KDYH
EHHQ�GHILQHG�RQ�WKH�EDVLV�RI�WKH�YHJHWDWLRQ�VWUXFWXUH��%DNNHU�HW�DO���������

nLQWHQVLYH�JUD]LQJo�LV�LQGLFDWHG�E\�D�XQLIRUP�VKRUW�VZDUG�
nPRGHUDWH�JUD]LQJo�LV�LQGLFDWHG�E\�D�KHWHURJHQHRXV�VZDUG�ZLWK�VKRUW�DQG�WDOO
FDQRSLHV�

0RGHUDWH�RU�ORZ�LQWHQVLW\�JUD]LQJ�SHUPLWV�VHOHFWLYH�JUD]LQJ�E\�WKH�JUD]LQJ�DQLPDOV�
DQG�WKLV�PD\�LQGXFH�VWUXFWXUDO�GLYHUVLW\�RI�JUD]LQJ�ODZQV�DW�SUHIHUUHG�VLWHV�LQ�RQH�SDUW�



DQG�WDOO�VWDQGV�ZKLFK�DUH�OLJKWO\�JUD]HG�RU�UHPDLQ�XQWRXFKHG�LQ�DQRWKHU�SDUW�ZLWKLQ
WKH�VDPH�JUD]LQJ�XQLW��7KH�H[WHQW�RI�JUD]LQJ�PDQDJHPHQW�VKRXOG�WKHUHIRUH�EH�DVVHVVHG
RQ�WKH�OHYHO�RI�JUD]LQJ�XQLWV��+RZHYHU��WKLV�KDV�QRW�EHHQ�KDUPRQL]HG�\HW��DQG�PHWKRGV
PD\�YDU\�DPRQJ�VHFWRUV�

$W�WKH�WULODWHUDO�OHYHO��GLIIHUHQW�YLHZV�LQ�UHODWLRQ�WR�WKH�PDQDJHPHQW�DLPV�H[LVWHG�RQ
WKH�QHFHVVLW\�RI�YHJHWDWLRQ�PDQDJHPHQW�LQ�VDOW�PDUVKHV��%DNNHU�HW�DO���������6WRFN�
�������EXW�JUDGXDOO\�D�FRPPXQLV�RSLQLR�VHHPV�WR�KDYH�GHYHORSHG��7KH�IXQGDPHQWDO
SULQFLSOH�RI�PDQDJHPHQW�IRU�QDWXUH�FRQVHUYDWLRQ�GLIIHUV�DPRQJ�FRXQWULHV��,Q�WKH
*HUPDQ�QDWLRQDO�SDUNV��WKH�XQGLVWXUEHG�FRXUVH�RI�QDWXUDO�SURFHVVHV�LV�WKH�GHFODUHG
SULPH�REMHFWLYH��7KLV�LPSOLHV�D�PDQDJHPHQW�RI�PLQLPXP�LQWHUYHQWLRQ��,Q�WKH
1HWKHUODQGV�DQG�'HQPDUN��REMHFWLYHV�RI�PDQDJHPHQW�IRU�QDWXUH�FRQVHUYDWLRQ�DUH
PRUH�FHQWUHG�RQ�WKH�SUHVHUYDWLRQ�RI�ELRGLYHUVLW\��,Q�RUGHU�WR�KDOW�YHJHWDWLRQ
VXFFHVVLRQ��OLYHVWRFN�JUD]LQJ�LV�DGYRFDWHG�LQ�WKHVH�FRXQWULHV��HVSHFLDOO\�LQ�WKH�VHPL�
QDWXUDO�IRUHODQG�VDOW�PDUVKHV��1RZ��PDQ\�UHVHDUFKHUV�KDYH�UHDFKHG�D�FRPPRQ�YLHZ
DQG�DUJXH�IRU�ODUJH�VFDOH�PRVDLFV�RI�GLIIHUHQW�PDQDJHPHQW�UHJLPHV�WR�FRQVHUYH�D
KDELWDW�VSHFLILF�YHJHWDWLRQ�DQG�VSHFLHV�GLYHUVLW\��GH�9ODV�HW�DO���������1ROWH�������
:DQQHU�HW�DO���������YDQ�.OLQN��������6WRFN�	�0DLHU��������YDQ�.OLQN�HW�DO���������

�

����6XUIDFH�HOHYDWLRQ�FKDQJH�DQG�VHD�OHYHO�ULVH

&RDVWDO�VDOW�PDUVKHV�GHOLYHU�LPSRUWDQW�HFRV\VWHP�VHUYLFHV�ZKLOH�DW�WKH�VDPH�WLPH
EHLQJ�SRWHQWLDOO\�YXOQHUDEOH�HFR\VWHPV�LQ�UHVSRQVH�WR�JOREDO�ZDUPLQJ�DQG�WKH
FRQFRPLWDQW�VHD�OHYHO�ULVH��6/5���%DNNHU�HW�DO���������.LUZDQ�HW�DO���������&URVE\�HW�DO��
�������,Q�RUGHU�WR�HYDOXDWH�WKH�VWDWXV�RI�WKH�:DGGHQ�6HD�VDOW�PDUVKHV�LQ�UHODWLRQ�WR
ERWK�WKH�FXUUHQW�6/5�DQG��DQ�H[SHFWHG�DFFHOHUDWHG�IXWXUH�6/5��DQ�LQYHQWRU\�RI
SXEOLVKHG�DQG�XQSXEOLVKHG�DFFUHWLRQ�VWXGLHV�LQ�:DGGHQ�6HD�VDOW�PDUVKHV�ZDV�FDUULHG
RXW��)RU�VDOW�PDUVKHV��WKH�OHYHO�RI�PHDQ�KLJK�WLGH��0+7��LV�PRUH�LPSRUWDQW�WKDQ�PHDQ
VHD�OHYHO��7KHUHIRUH��WKH�LQFUHDVH�RI�0+7�ZDV�XVHG�DV�SDUDPHWHU�IRU�6/5��2YHU�WKH�ODVW
FHQWXU\��LQFUHDVH�RI�0+7�YDULHG�ZLWKLQ�WKH�:DGGHQ�6HD�GXH�WR�GLIIHUHQFHV�LQ�ERWK
YHUWLFDO�ODQG�PRYHPHQW�DQG�FKDQJHV�LQ�ZLQG�FOLPDWH��6LQFH�������LQFUHDVH�RI�0+7�LQ
WKH�:DGGHQ�6HD�KDV�EHHQ�LQ�WKH�RUGHU�RI����k����PP�\U�ZLWK�KLJKHVW�YDOXHV�LQ�WKH
*HUPDQ�VHFWRU�HDVW�RI�WKH�(OEH��:DKO�HW�DO���������-HQVHQ�HW�DO����������0RUH�UHFHQWO\�
KLJKHU�LQFUHDVH�UDWHV�KDYH�EHHQ�UHSRUWHG�IRU�VRPH�WLGH�JDXJHV�RYHU�VKRUWHU�SHULRGV�
EXW�WKHVH�GR�QRW�GLIIHU�VLJQLILFDQWO\�IURP�IOXFWXDWLRQV�LQ�WKH�SDVW��-HQVHQ�HW�DO��������
VHH�DOVR�%DDUW�HW�DO���������

�



)LJXUH�����9HUWLFDO�DFFUHWLRQ�UDWHV�LQ�:DGGHQ�6HD�VDOW�PDUVKHV�DQG�VXPPHU�SROGHUV�
7KH�JUDSK�LV�D�FRPSLODWLRQ�RI�ERWK�FKDQJHV�LQ�VXUIDFH�HOHYDWLRQ�IURP�OHYHOOLQJ�VWXGLHV
DQG�DFFUHWLRQ�GDWD�IURP�VWXGLHV�ZKLFK�XVHG�6HGLPHQWDWLRQ�(URVLRQ�%DU��6(%��DQG
PDUNHU�KRUL]RQ�WHFKQLTXHV�LQFOXGLQJ�FOD\�OD\HU�WKLFNQHVV�PHDVXUHPHQWV��1ROWH�HW�DO��
�������(OHYDWLRQ�FKDQJHV�DUH�EDVHG�RQ�RYHUODSSLQJ�DQG�YDU\LQJ�SHULRGV�LQ�WLPH��PRVWO\
VWDUWLQJ�DURXQG������RU�D�PRUH�UHFHQW�GDWH��7KH�JUDSK�SUHVHQWV�D�ER[SORW�ZLWK�PHGLDQ
DQG����DQG����SHUFHQWLOHV��JUH\���7KH�YHUWLFDO�OLQHV�JLYH�WKH�PLQLPXP�DQG�PD[LPXP
YDOXHV�RU�����WLPHV�WKH�LQWHUTXDUWLOH�UDQJH�RI�WKH�GDWD��%ODFN�GRWV�VKRZ�RXWOLHUV��7KH
KRUL]RQWDO�EOXH�EDU�JLYHV�WKH�UDQJH�RI�WKH�ORQJ�WHUP�LQFUHDVH�RI�0+7�OHYHO�VLQFH�DERXW
������VHH�WH[W��

�

0RVW�DFFUHWLRQ�VWXGLHV�DUH�RI�UHODWLYHO\�UHFHQW�GDWH��DQG�LQ�RUGHU�WR�FRPSDUH�VXUIDFH�
HOHYDWLRQ�FKDQJHV��6(&��IURP�FRPSDUDEOH�SHULRGV��GDWD�IURP�EHIRUH�DERXW������ZHUH
GLVUHJDUGHG��7KH�VXUYH\�\LHOGHG�GDWD�IURP����GLIIHUHQW�VDOW�PDUVK�VLWHV��DQG�WZR
VXPPHU�SROGHUV��$QQH[�,,,��

6(&V�FOHDUO\�GLIIHU�DPRQJ�GLIIHUHQW�W\SHV�RI�VDOW�PDUVK�LQ�WKH�:DGGHQ�6HD��)LJXUH����
6WRFN���������7KH�KLJKHVW�6(&V�ZHUH�IRXQG�LQ�IRUHODQG�VDOW�PDUVKHV�ZLWK�RQ�DYHUDJH
WKUHH�WLPHV�KLJKHU�YDOXHV�WKDQ�LQ�EDFN�EDUULHU�PDUVKHV������PP�\U�YHUVXV�����PP�\U�
)LJXUH������$�6(&�UDWH�LQ�WKH�VDPH�UDQJH�DV�WKH�LQFUHDVH�UDWH�RI�0+7��DV�ZDV�IRXQG�LQ
WKH�EDUULHU�FRQQHFWHG�VDOW�PDUVKHV��GRHVQRW�DXWRPDWLFDOO\�LPSO\�WKDW�D�VDOW�PDUVK�KDV
D�ORZ�UHVLOLHQFH�WR�6/5��.LUZDQ�HW�DO����������6DOW�PDUVKHV�IHDWXUH�D�IHHGEDFN
PHFKDQLVP�EHWZHHQ�VXUIDFH�HOHYDWLRQ�LQ�WKH�WLGDO�IUDPH��LQXQGDWLRQ�IUHTXHQF\�DQG
VHGLPHQWDWLRQ�ZKLFK�UHVXOWV�LQ�LQFUHDVHG�VHGLPHQWDWLRQ�UDWHV�DW�ORZHU�HOHYDWLRQ�
)XUWKHUPRUH��VDOW�PDUVKHV�PD\�UHVSRQG�VSDWLDOO\��.LUZDQ�HW�DO���������)LJXUH��$���7KH
FDSDFLW\�RI�EDUULHU�FRQQHFWHG�PDUVKHV�WR�NHHS�SDFH�ZLWK�D�VLJQLILFDQW�KLJKHU�WKDQ�WKH
FXUUHQW�6/5�ZLOO�QHYHUWKHOHVV�EH�OLPLWHG�

+DOOLJ�VDOW�PDUVKHV�VKRZ�RQ�DYHUDJH�WKH�ORZHVW�6(&������PP�\U���ZKLFK�LV�ORZHU�WKDQ
WKH�ORFDO�LQFUHDVH�RI�0+7��VHH�DERYH���7KH�+DOOLJ�PDUVKHV�DUH�ODUJHO\�IRUPHG�E\�KLJK
VDOW�PDUVK��)LJXUH��&���ZKLFK�LQGLFDWHV�D�ORZ�IORRGLQJ�IUHTXHQF\��DQG�KHQFH�D�ORZ
SRWHQWLDO�IRU�VHGLPHQW�LPSRUW��+DOOLJ�VDOW�PDUVKHV�DUH�PRVWO\�VXUURXQGHG�E\�UDLVHG
UHYHWPHQWV�RU�FRQVWUXFWHG�ORZ�EDQNV��7KHVH�VWUXFWXUHV�LPSHGH�WKH�IORRGLQJ�RI�WKHVH
PDUVKHV��DQG�DOVR�FXUWDLO�WKH�LPSRUW�RI�VHGLPHQW�RQ�WR�WKHVH�PDUVKHV��&RQVHTXHQWO\�



WKH\�UHSUHVHQW�SUREDEO\�D�VLJQLILFDQW�IDFWRU�IRU�WKH�PRGHVW�6(&�LQ�WKH�+DOOLJ�VDOW
PDUVKHV��6FKLQGOHU�HW�DO���������

)ORRGLQJ�IUHTXHQF\�RI�VXPPHU�SROGHUV�LV�YHU\�OLPLWHG��PRVWO\�OHVV�WKDQ�RQFH�D�\HDU��
GXH�WR�WKH�KHLJKW�RI�WKH�HQFORVLQJ�EDQNV��1RW�VXUSULVLQJO\��WKH�IHZ�GDWD�DYDLODEOH�VKRZV
WKDW�6(&�LV�QHJOLJLEOH�LQ�VXPPHU�SROGHUV��)LJXUH������7KH�H[DPSOH�RI�VDOW�PDUVK
UHVWRUDWLRQ�E\�GH�HPEDQNPHQW�RI�D�VXPPHU�SROGHU�LQ�1RRUG�)ULHVODQG�%XLWHQGLMNV
LOOXVWUDWHV�KRZ�WKH�DFFUHWLRQ�SURFHVV�PD\�VXFFHVVIXOO\�EH�UHVWRUHG��ZKHUHDV�H[LVWLQJ
VXPPHU�SROGHUV�GLG�QRW�NHHS�SDFH�ZLWK�6/5��LQFUHDVH�RI�VXUIDFH�HOHYDWLRQ�LQ�WKH
UHVWRUHG�VDOW�PDUVK�H[FHHGHG�6/5�ZLWK�PRUH�WKDQ��������)LJXUH�����(VVHOLQN�HW�DO��
������

�

)LJXUH�����&URVV�VHFWLRQ�RI�WKH�IRUHODQG�LQ�1RRUG�)ULHVODQG�%XLWHQGLMNV��1/���IURP�WKH
LQWHUWLGDO�IODW�WR�WKH�PDLQ�VHDZDOO�ZLWK�VHD�OHYHO�DQG�VXUIDFH�HOHYDWLRQ�FKDQJHV�LQ�WKH
GLIIHUHQW�SDUWV�RI�WKH�GXULQJ�WKH�ILUVW����\HDUV�DIWHU�WKH�GH�HPEDQNPHQW�RI�D�VXPPHU
SROGHU��UHVWRUHG�VDOW�PDUVK���IURP�(VVHOLQN�HW�DO���������

�

����6DOW�PDUVK�UHVWRUDWLRQ�E\�FRDVWDO�UHDOLJQPHQW

2YHU�WKH�SDVW�FHQWXULHV��ODQG�FODLP�IRU�PDLQO\�DJULFXOWXUH�DQG�FRDVWDO�GHIHQFH
PHDVXUHV�UHVXOWHG�LQ�WKH�ORVV�RI�H[WHQVLYH�DUHDV�RI�VDOW�PDUVKHV��7KLV�SURFHVV
FRQWLQXHG�IDU�LQWR�WKH�WZHQWLHWK�FHQWXU\��(VSHFLDOO\�RQ�WKH�PDLQODQG��HPEDQNPHQW
UDWHV�LQ�WKH�:DGGHQ�6HD�E\�IDU�H[FHHGHG�WKH�GHYHORSPHQW�RI�QHZ�VDOW�PDUVK��GHVSLWH
WKH�DUWLILFLDO�HQKDQFHPHQW�E\�VDOW�PDUVK�ZRUNV��'LMNHPD���������&RQVHTXHQWO\��WKH
VL]H�RI�WKH�FXUUHQW�PDLQODQG�VDOW�PDUVKHV�LV�PXFK�VPDOOHU�LQ�FRPSDULVRQ�ZLWK�DQ\
KLVWRULF�UHIHUHQFH��'LMNHPD���������7KLV�GHYHORSPHQW�FDXVHG�D�FDOO�IRU�VDOW�PDUVK
UHVWRUDWLRQ�LQ�WKH�:DGGHQ�6HD��H�J���)UHGHULNVHQ�	�'DKO��������

&RDVWDO�UHDOLJQPHQW�LQYROYHV�WKH�UHLQWURGXFWLRQ�RI�WLGDO�LQIOXHQFH�WR�IRUPHUO\
UHFODLPHG�ODQG�WKURXJK�EUHDFKLQJ�RI�FRDVWDO�HPEDQNPHQWV��6LQFH������VRPH����FRDVWDO
UHDOLJQPHQW�SURMHFWV�KDYH�EHHQ�LPSOHPHQWHG�LQ�WKH�:DGGHQ�6HD�$UHD��LQFOXGLQJ����
KD������KD�DQG����KD�IRU�WKH�1HWKHUODQGV��/RZHU�6D[RQ\��DQG�+DPEXUJ��UHVSHFWLYHO\
�7DEOH�����6LQFH�WKH�SUHYLRXV�465��VXFK�FRDVWDO�UHDOLJQPHQW�SURMHFWV�ZHUH�FDUULHG�RXW



LQ�/RZHU�6D[RQ\������KD��DQG�1HWKHUODQGV�����KD��

�

7DEOH����2YHUYLHZ�RI�FRDVWDO�UHDOLJQPHQW�VLWHV�LQ�WKH�:DGGHQ�6HD��7KH�GHJUHH�RI
UHVWRUDWLRQ�VXFFHVV�ZDV�EDVHG�RQ�H[SHUW�MXGJHPHQW�DFFRUGLQJ�WR�WKH�H[WHQW�DQG�GLYHUVLW\
RI�VDOW�PDUVK�YHJHWDWLRQ��7LGDO�H[FKDQJH�LV�XQUHVWULFWHG��8���UHJXODWHG��5J��RU
XQUHVWULFWHG�RQO\�DERYH�DQ�HOHYDWHG�WKUHVKROG��7���1DWXUH�PDQDJHPHQW�YDULHV�EHWZHHQ
PLQLPXP�LQWHUYHQWLRQ��0,���OLYHVWRFN�JUD]LQJ��*��DQG�PRZLQJ��0���1$� �QR�LQIRUPDWLRQ
DYDLODEOH�

�

.H\�IDFWRU�LQ�WKHVH�SURMHFWV�LV�WKH�UH�LQWURGXFWLRQ�RI�WLGDO�LQIOXHQFH�LQ�DUHDV�WKDW�KDYH
EHHQ�HPEDQNHG�IRU�GHFDGHV�WR�FHQWXULHV��7KHVH�DUHDV�DUH�PDLQO\�VXPPHU�SROGHUV�WKDW
KDYH�EHHQ�UHFODLPHG�IURP�DUWLILFLDO�VDOW�PDUVKHV��EXW�DOVR�LQFOXGH�EHDFK�SODLQV�DQG
IRUPHU�GXQH�VODFNV��7LGDO�LQIOXHQFH�FDQ�EH�UHVWRUHG�FRPSOHWHO\�E\�WKH�UHPRYDO�RI�WKH
HPEDQNPHQW��RU�SDUWO\�E\�LQWHUUXSWLRQ�RI�WKH�IXQFWLRQ�RI�VOXLFHV��WKH�LQVWDOODWLRQ�RI
QHZ�VOXLFHV��FXOYHUWV�RU�GDPV��7KH�VXFFHVV�UDWH�YDULHV�IURP�ORZ�WR�KLJK�ZLWK�GLIIHUHQW
VDOW�PDUVK�SODQW�VSHFLHV�HVWDEOLVKLQJ��$JHLQJ��h�������ORZ�WLGDO�DPSOLWXGH�DQG�VLOWLQJ�XS
RI�WKH�VXEOLWWRUDO�]RQH�PD\�EH�FRQVLGHUHG�DV�OLPLWLQJ�IDFWRUV�IRU�ERWK�QDWXUDOQHVV�DQG
VSHFLHV�GLYHUVLW\��(VSHFLDOO\�VLWHV�ZLWK�UHJXODWHG�WLGDO�DFFHVV��3ROGHU�%UHHEDDUW�DQG
/gWHWVEXUJHU�6RPPHUSROGHU��KDYH�D�ORZ�VXFFHVV�UDWH��,Q�FDVH��WKH�DLP�RI�UHVWRUDWLRQ�LV
WR�GHYHORS�D�FKDUDFWHULVWLF�VDOW�PDUVK�ZLWK�GLIIHUHQW�YHJHWDWLRQ�]RQHV��DJHLQJ�PD\
DSSHDU�D�FRQVWUDLQW��,I�WKH�DLP�LV�DOVR�WR�PDLQWDLQ�D�KLJK�VSHFLHV�GLYHUVLW\�
LPSOHPHQWDWLRQ�RI�DQ�XQUHVWULFWHG�WLGDO�DFFHVV�DQG�D�PRGHUDWH�JUD]LQJ�UHJLPH�VHHP
WKH�EHVW�LQJUHGLHQWV�IRU�VXFFHVV��:ROWHUV�HW�DO���������

7KH�FXUUHQW�VKDSH�RI�WKH�PDLQODQG�VDOW�PDUVKHV�LQ�WKH�:DGGHQ�6HD�LV�VWURQJO\
GHWHUPLQHG�E\�WKH�KLVWRU\�RI�VXFFHVVLYH�ODQG�FODLPV�DQG�VDOW�PDUVK�ZRUNV�
&RQVHTXHQWO\��WKH�JUHDW�PDMRULW\�RI�WKH�SUHVHQW�PDLQODQG�VDOW�PDUVKHV�DUH�RQO\�QDUURZ
IULQJHV�DORQJ�WKH�VHDZDOOV��,W�IROORZV�WKDW�LQ�YHU\�IHZ�VLWXDWLRQV�WKHVH�VDOW�PDUVKHV
IHDWXUH�D�FRPSOHWH�K\GURG\QDPLF�JUDGLHQW�RI�QDWXUDO�ZLGH�VDOW�PDUVKHV��(VVHOLQN�
�������,Q�DGGLWLRQ�WR�WKH�VXSSRUW�IRU�H[WHQVLRQ�RI�WKH�FXUUHQW�PDUVKHV��GH�
HPEDQNPHQW�RI�VXPPHU�SROGHUV�ZLOO�VSHFLILFDOO\�FRQWULEXWH�WR�WKH�UHVWRUDWLRQ�RI�ZLGH
PDUVKHV��(VVHOLQN�HW�DO���������������



,W�LV�LPSRUWDQW�WKDW�UHVWRUDWLRQ�VLWHV�DUH�PRQLWRUHG�UHJXODUO\�IURP�EHIRUH�WKH�GH�
HPEDQNPHQW�XS�WR���k���\HDUV�WKHUHDIWHU��ZLWK�VHGLPHQWDWLRQ��VXUIDFH�HOHYDWLRQ
FKDQJH�DQG�YHJHWDWLRQ�GHYHORSPHQW�DV�WKH�PRVW�LPSRUWDQW�SDUDPHWHUV��:ROWHUV�HW�DO��
������(VVHOLQN�HW�DO����������7KLV�ZLOO�LQFUHDVH�WKH�XQGHUVWDQGLQJ�RI�WKH�SURFHVVHV
LQYROYHG�LQ�VDOW�PDUVK�HVWDEOLVKPHQW�DQG�DOORZV�DGDSWDWLRQ�RI�WKH�PDQDJHPHQW�RU
HQJLQHHULQJ��H�J��UHPRYDO�RI�VHGLPHQW�EORFNDGHV��FKDQJLQJ�WKH�WLGDO�LQOHW���,W�LV�DOVR
LPSRUWDQW�WR�VWDWH�FOHDU�DQG�REMHFWLYH�WDUJHWV�ZKLFK�FDQ�HDVLO\�EH�DVVHVVHG��1RW�RQO\�LV
WKH�VHWWLQJ�RI�WDUJHWV�LQGLVSHQVDEOH�IRU�WKH�DVVHVVPHQW�RI�UHVWRUDWLRQ�VXFFHVV��LW�LV�DOVR
RI�FUXFLDO�LPSRUWDQFH�LQ�WKH�SURFHVV�RI�JDLQLQJ�DQG�UHWDLQLQJ�WKH�QHFHVVDU\�VXSSRUW
IURP�SROLF\�PDNHUV�DQG�VRFLHW\�

�

�����5HVWRUDWLRQ�RI�DUWLILFLDO�IRUHODQG�VDOW�PDUVKHV�WRZDUGV�D
PRUH�QDWXUDO�VWDWH

$UWLILFLDO�IRUHODQG�VDOW�PDUVKHV�RQ�WKH�PDLQODQG�PDNH�XS�DERXW������RI�WKH�FXUUHQW
:DGGHQ�6HD�VDOW�PDUVKHV��7DEOH����)LJXUH�����'XULQJ�WKH�ODVW�TXDUWHU�RI�WKH�WZHQWLHWK
FHQWXU\��PDQDJHPHQW�DLPV�RI�WKH�DUWLILFLDO�IRUHODQG�VDOW�PDUVKHV�KDYH�VKLIWHG�IURP
DJULFXOWXUDO�H[SORLWDWLRQ�DQG�ODQG�FODLP�WR�QDWXUH�FRQVHUYDWLRQ��7KH�FRQVWUXFWLRQ�RI
WKH�GHQVH�DUWLILFLDO�GUDLQDJH�V\VWHP�DW�DQ�HDUO\�VWDJH�RI�PDUVK�LQLWLDWLRQ�SUHYHQWHG�D
QDWXUDO�FUHHN�V\VWHP�WR�GHYHORS��)LJXUH�����(QKDQFHG�E\�WKH�UHJXODU�XSNHHS�RI�WKH
GUDLQDJH�V\VWHP��WKLV�PD\�H[SODLQ�WR�D�FHUWDLQ�H[WHQW�WKH�YHU\�IODW�WRSRJUDSK\��DQG
KHQFH�D�OLPLWHG�YHJHWDWLRQ�GLYHUVLW\�RI�WKHVH�PDUVKHV��)XUWKHUPRUH��VDOW�PDUVK�ZRUNV
FUHDWHG�DQ�HQYLURQPHQW�IRU�WKH�GHYHORSPHQW�RI�VDOW�PDUVKHV�RQ�VLWHV�ZKHUH�DW�WKDW
WLPH�K\GURG\QDPLF�IRUFHV�ZHUH�WRR�VWURQJ�IRU�QDWXUDO�PDUVKHV�WR�GHYHORS��7KH�IL[HG
SRVLWLRQ�RI�JUR\QHV�DQG�WKH�OLPLWHG�VL]H�RI�WKH�VHGLPHQWDWLRQ�ILHOGV�ZLWKLQ�WKH�VDOW
PDUVK�ZRUNV�ERWK�OLPLW�WKH�SRVVLELOLWLHV�WR�LQFUHDVH�QDWXUDOQHVV�

,Q�RUGHU�WR�HQKDQFH�WKH�QDWXUDO�FKDUDFWHU�RI�WKH�DUWLILFLDO�VDOW�PDUVKHV��WZR�VWUDWHJLHV
PD\�EH�IROORZHG��)LUVWO\��WKH�XSNHHS�RI�WKH�DUWLILFLDO�GUDLQDJH�V\VWHP�PD\�EH
GLVFRQWLQXHG��)LJXUH�����h�������7KH�VHFRQG�VWUDWHJ\�LV�WR�UH�GHVLJQ�WKH�VDOW�PDUVK�RQ
WKH�EDVH�RI�ODQGVFDSH�HQJLQHHULQJ��7KLV�PD\�EH�DSSOLHG�WR�GLPLQLVK�WKH�H[WHQVLYH
GUDLQDJH�V\VWHP��WR�HQKDQFH�WRSRJUDSKLF�YDULDELOLW\��YHJHWDWLRQ�GLYHUVLW\��DQG�KDELWDW
VXLWDELOLW\�IRU�ELUGV��7KLV�VHFRQG�VWUDWHJ\�LV�IROORZHG�LQ�VRPH�UHVWRUDWLRQ�SURMHFWV�LQ
/RZHU�6D[RQ\�LQ�WZR�NLQGV�RI�DSSURDFKHV��QDPHO\�

5HVWRUDWLRQ�LPSRVHG�E\�FRPSHQVDWLRQ�PHDVXUHV��,Q�RUGHU�WR�UHWDUG�RU
VHWEDFN�VXFFHVVLRQ��SDUW�RI�WKH�/H\EXFKW�VDOW�PDUVK�����KD�ZRUN�DUHD��HIIHFWLYH
UDQJH�RI�LQIOXHQFH�DERXW�����KD��ZDV�UHZHWWHG�E\�WRS�VRLO�UHPRYDO��ILOOLQJ�XS
SDUWV�RI�WKH�GUDLQDJH�V\VWHP�DQG�UHVWRULQJ�IRUPHU�FUHHNV�
5HVWRUDWLRQ�LQ�FRPELQDWLRQ�ZLWK�FRDVWDO�GHIHQFH��,Q�RUGHU�WR�VWUHQJWKHQ
WKH�VHDZDOO��VDOW�PDUVKHV�ZHUH�WUDGLWLRQDOO\�XVHG�IRU�FOD\�H[WUDFWLRQ�
5HFWDQJXODU�DQG�GHHS�FOD\�SLWV�ZHUH�GXJ��DQG�ZLWKLQ�WKHVH�SLWV��VDOW�PDUVK�KDG
WR�GHYHORS�IURP�WKH�OHYHO�RI�WKH�LQWHUWLGDO�IODW��)LJXUH������$W�VRPH�FRDVWDO
VWUHWFKHV�LQ�/RZHU�6D[RQ\��WKH�SRVVLELOLW\�WR�H[WUDFW�FOD\�LQ�LQODQG�DUHDV�LV
OLPLWHG��DQG�VHDZDOO�UHLQIRUFHPHQW�LV�SDUWO\�GHSHQGHQW�RQ�FOD\�IURP�WKH�VDOW
PDUVK��1RZDGD\V��WKLV�GHPDQG�IRU�FOD\�LV�FRPELQHG�ZLWK�UHVWRUDWLRQ�DLPV�DQG
UH�GHVLJQLQJ�WKH�DUWLILFLDO�VDOW�PDUVK��)LJXUH������&RPSDUHG�WR�WKH�WUDGLWLRQDO
DSSURDFK��FOD\�SLWV�PD\�EH�ODUJHU�LQ�DUHD��EXW�DUH�VKDOORZHU��7KH�QDWLRQDO�SDUN
RI�/RZHU�6D[RQ\�XVHV�VWULFW�FULWHULD�IRU�WKH�VHOHFWLRQ�RI�VXLWDEOH�DUHDV�IRU
GLJJLQJ�

WKH�YHJHWDWLRQ�VKRXOG�EH�LQ�D�ODWH�VXFFHVVLRQDO�VWDJH��(O\WULJLD�DWKHULFD��
YHJHWDWLRQ��GXH�WR�DUWLILFLDO�GUDLQDJH��
LQ�RUGHU�WR�HQKDQFH�VHGLPHQWDWLRQ��WKHUH�VKRXOG�EH�D�SRVVLELOLW\�WR�FRQQHFW�WKH��



FOD\�SLW�WR�D�QHDUE\�FUHHN�
WKH�VL]H�DQG�PD[LPXP�GHSWK�DUH�GHILQHG�SHU�ORFDWLRQ���
WKHVH�PHDVXUHV�DUH�FDUULHG�RXW�RQO\�LQ�DUHDV�ZLWK�ORZ�FKDQFH�RI�QDWXUDO��
GHYHORSPHQW��DQG�ZKHUH�VDOW�PDUVKHV�KDYH�WR�LPSURYH�LQWR�D�IDYRXUDEOH
FRQVHUYDWLRQ�VWDWXV�

2QO\�ZKHQ�DOO�FULWHULD�OHDG�WR�DQ�LQFUHDVHG�QDWXUDOQHVV�RI�WKH�VDOW�PDUVK��FOD\
H[WUDFWLRQ�LV�DOORZHG��$IWHU�UHPRYDO�RI�WKH�VHGLPHQW��DQG�RFFDVLRQDOO\��WKH
UHFRQVWUXFWLRQ�RI�IRUPHU�FUHHNV��QR�IXUWKHU�PHDVXUHV�DUH�WDNHQ��(DFK�SURMHFW�LV
DFFRPSDQLHG�E\�D�PRQLWRULQJ�SURJUDPPH�IRU�DW�OHDVW�WHQ�\HDUV�

�

)LJXUH�����&OD\�H[WUDFWLRQ�DFFRUGLQJ�WR�WKH�WUDGLWLRQDO�PHWKRG�LQ�WKH�VDOW�PDUVK�RI�WKH
-DGHEXVH�QHDU�'DQJDVW��/RZHU�6D[RQ\��/HIW��$HULDO�YLHZ�LQ������RQ�D����\HDU�ROG�FOD\
SLW�DQG�D�RQH�\HDU�ROG�FOD\�SLW�VLGH�E\�VLGH��,Q�ERWK�SLWV��D�QDWXUDO�OLNH�GHQGULWLF�FUHHN
V\VWHP�GHYHORSHG��3KRWR�������*HR%DVLV�'(�%.*�RQ�*RRJOH�(DUWK���5LJKW��VDPH�FOD\
SLWV�DERXW����\HDUV�ODWHU�ZLWK�HVWDEOLVKLQJ�YHJHWDWLRQ�LQ�WKH�\RXQJHVW�FOD\�SLW��3KRWR�
�����(DUWKVWDU�*HRJUDSKLFV�6,2�RQ�%LQJ�0DSV�E\�0LFURVRIW��

�



)LJXUH�����([DPSOH�RI�UH�GHVLJQLQJ�DQG�UHZHWWLQJ�DQ�DUWLILFLDO�VDOW�PDUVK�DIWHU�FOD\
H[WUDFWLRQ�E\�UHPRYLQJ�WKH�WRS�VRLO�LQ�WKH�1HXZDSHOHU�$XcHQJURGHQ��-DGHEXVHQ��/RZHU
6D[RQ\��7KH�SKRWR�VKRZV�WKH�UH�GHVLJQHG�VHFWLRQV�$�DQG�%����b�URWDWHG����3KRWR�DQG
VFKHPDWLF�RYHUYLHZ��3ODQXQJVJUXSSH�*UeQ��+HUU�6SUdWJH��OHJHQG�WUDQVODWHG�DQG
PRGLILHG�E\�WKH�DXWKRUV��

���$VVHVVPHQW

����,QWURGXFWLRQ��6XPPDU\

6DOW�PDUVKHV�IRUP�WKH�XSSHU�SDUW�RI�WKH�LQWHUWLGDO�]RQH��WKH�LQWHUIDFH�EHWZHHQ�ODQG�DQG
VHD��DQG�DUH�VWURQJO\�FRQWUROOHG�E\�JHRPRUSKRORJLFDO��SK\VLFDO�DQG�ELRORJLFDO
SURFHVVHV��VXFK�DV�VHGLPHQWDWLRQ�LQ�LQWHUDFWLRQ�ZLWK�WKH�YHJHWDWLRQ��WLGDO�UHJLPH�DQG
ZLQG�ZDYH�SDWWHUQ��7KH\�FRQVWLWXWH�D�KDELWDW�IRU�D�ZLGH�UDQJH�RI�RUJDQLVPV�

7KH�JHQHUDO�WULODWHUDO�DLP�IRU�VDOW�PDUVKHV�LV�DQ�DGHTXDWH�FRQVHUYDWLRQ�RI�WKH�IXOO�UDQJH
RI�YDULHW\�RI�VDOW�PDUVKHV�LQ�RUGHU�WR�DOORZ�QDWXUDO�SURFHVVHV�WR�RSHUDWH�ZLWKLQ�WKLV
KDELWDW��ZLWK�VSHFLDO�HPSKDVLV�RQ�IORUD�DQG�IDXQD�DQG�E\�WKLV�WR�PDLQWDLQ�RU�UHVWRUH�D
IDYRXUDEOH�FRQVHUYDWLRQ�VWDWXV��,Q�RUGHU�WR�UHDFK�WKLV�DLP��WKH�IROORZLQJ�ILYH�WDUJHWV�IRU
VDOW�PDUVKHV�KDYH�EHHQ�DJUHHG�XSRQ�DQG�IUDPHG�LQ�WKH�:DGGHQ�6HD�3ODQ��&:66�
������

7R�PDLQWDLQ�WKH�IXOO�UDQJH�RI�YDULHW\�RI�VDOW�PDUVKHV�W\SLFDO�IRU�WKH�:DGGHQ�6HD
ODQGVFDSH
7R�DFKLHYH�DQ�LQFUHDVHG�DUHD�RI�VDOW�PDUVKHV�ZLWK�QDWXUDO�G\QDPLFV
7R�DFKLHYH�DQ�LQFUHDVHG�DUHD�RI�QDWXUDO�PRUSKRORJ\�DQG�G\QDPLFV��LQFOXGLQJ
QDWXUDO�GUDLQDJH�RI�PDLQODQG�VDOW�PDUVKHV��XQGHU�WKH�FRQGLWLRQ�WKDW�WKH�SUHVHQW
VXUIDFH�DUHD�LV�QRW�UHGXFHG
7R�PDLQWDLQ�D�VDOW�PDUVK�YHJHWDWLRQ�GLYHUVLW\�UHIOHFWLQJ�WKH�JHRPRUSKRORJLFDO
FRQGLWLRQV�RI�WKH�KDELWDW�ZLWK�YDULDWLRQ�LQ�YHJHWDWLRQ�VWUXFWXUH
7R�PDLQWDLQ�RU�WR�DFKLHYH�IDYRXUDEOH�FRQGLWLRQV�IRU�DOO�W\SLFDO�VSHFLHV�

�

����7R�PDLQWDLQ�WKH�IXOO�UDQJH�RI�YDULHW\�RI�VDOW�PDUVKHV

7DUJHW�HYDOXDWLRQ

)URP�D�PRUSKRORJLFDO�YLHZ��IRXU�W\SHV�RI�VDOW�PDUVK�PD\�EH�GLVWLQJXLVKHG�LQ�WKH
:DGGHQ�6HD��YL]����D��EDFN�EDUULHU�VDOW�PDUVKHV���E��IRUHODQG�VDOW�PDUVKHV��F��+DOOLJ
VDOW�PDUVKHV�DQG��G��JUHHQ�EHDFKHV���h�������7KHVH�FDWHJRULHV�DUH�UHODWHG�WR�WKH
JHRPRUSKRORJ\�RI�WKH�:DGGHQ�6HD�ODQGVFDSH��DQG�VKRXOG�WKHUHIRUH�EH�FRQVLGHUHG�DV
ODQGIRUP�W\SHV��7KH�KDUPRQL]HG�70$3�VDOW�PDUVK�VXUYH\V��KRZHYHU��FRYHU�YHJHWDWLRQ
DQG�KDELWDW�W\SHV�RQO\��0DSSLQJ�RI�ODQGIRUP�W\SHV�ZDV�UHFRPPHQGHG�LQ�WKH�����
465��(VVHOLQN�HW�DO����������7KLV�UHFRPPHQGDWLRQ�KDV�QRW�EHHQ�IXOO\�LPSOHPHQWHG�\HW�
KRZHYHU��ZKLFK�REVWUXFWV�DQ�HYDOXDWLRQ�RI�WKLV�WDUJHW�LQ�TXDQWLWDWLYH�WHUPV��)RU
SUDFWLFDO�UHDVRQV��VDOW�PDUVK�KDELWDWV�RI�JUHHQ�EHDFKHV�ZHUH�PHUJHG�ZLWK�EDFN�EDUULHU
VDOW�PDUVKHV�LQWR�WKH�JURXS�RI�EDUULHU�FRQQHFWHG�VDOW�PDUVKHV�

6XPPHU�SROGHUV�VKRXOG�QRW�EH�FRQVLGHUHG�DV�VDOW�PDUVK��EHFDXVH�WKH�IORRGLQJ�E\
VHDZDWHU�LV�JHQHUDOO\�WRR�LQIUHTXHQW�IRU�KDORSK\WLF�YHJHWDWLRQ�WR�GHYHORS��'H�
HPEDQNPHQW�RI�VXPPHU�SROGHUV��KRZHYHU��PD\�VSHFLILFDOO\�FRQWULEXWH�WR�WKH



UHVWRUDWLRQ�RI�ZLGH�VDOW�PDUVKHV�

�

&RQFOXVLRQV

%DUULHU�FRQQHFWHG�VDOW�PDUVKHV�PDNH�XS�DERXW������RI�WKH�VDOW�PDUVKHV�LQ�WKH
:DGGHQ�6HD��7R�D�JUHDW�H[WHQW�DQG�IURP�D�JHRPRUSKRORJLFDO�SRLQW�RI�YLHZ�
WKHVH�VDOW�PDUVKHV�FDQ�EH�FODVVLILHG�DV�QDWXUDO�VDOW�PDUVK��6LQFH�WKH����������
70$3�VXUYH\��WKHVH�VDOW�PDUVKHV�VKRZHG�D�FRQVLGHUDEOH�QDWXUDO�H[SDQVLRQ�
)RUHODQG�VDOW�PDUVKHV�RQ�WKH�PDLQODQG�PDNH�XS�PRUH�WKDQ������RI�WKH�VDOW
PDUVK�DUHD�LQ�WKH�:DGGHQ�6HD��7KH�SUHVHQW�VDOW�PDUVKHV�KDYH�ODUJHO\�EHHQ
GHYHORSHG�IURP�FRDVWDO�HQJLQHHULQJ�RU�VDOW�PDUVK�ZRUNV��,Q�WKH�:DGGHQ�6HD�
HQKDQFHPHQW�RI�VDOW�PDUVK�GHYHORSPHQW�JRHV�EDFN�WR�DW�OHDVW�WKH���WK�FHQWXU\�
+HQFH��EHVLGHV�WKHLU�YDOXH�IRU�QDWXUH�FRQVHUYDWLRQ��PDQ�PDGH�VDOW�PDUVKHV�DOVR
IRUP�D�FXOWXUDO�KLVWRULFDO�HQWLW\�RI�WKH�:DGGHQ�6HD�ODQGVFDSH�
7KH�VL]H�RI�WKH�IRUHODQG�VDOW�PDUVKHV�LV�JHQHUDOO\�GHSHQGHQW�RQ�WKH�XSNHHS�RI
WKH�EUXVKZRRG�JUR\QHV�DW�WKH�VHDZDUG�PDUVK�HGJH��1DWXUDO�H[SDQVLRQ�ZLWKRXW
KXPDQ�LQWHUYHQWLRQ�LV�WKH�H[FHSWLRQ��DQG�LV�PDLQO\�FRQILQHG�WR�WKH�6FKOHVZLJ
+ROVWHLQ�UHJLRQ�DQG�WR�WKH�/H\EXFKW�DQG�-DGHEXVHQ�LQ�/RZHU�6D[RQ\�
%HFDXVH�IRUHODQG�VDOW�PDUVKHV�JHQHUDOO\�IHDWXUH�KLJK�DFFUHWLRQ�UDWHV��WKHLU
YHJHWDWLRQ�VXFFHVVLRQ�PD\�HYROYH�UHODWLYHO\�TXLFNO\��&RQVHTXHQWO\��PDLQODQG
VDOW�PDUVKHV�DUH�VXVFHSWLEOH�WR�DJHLQJ�
%DUULHU�FRQQHFWHG�VDOW�PDUVKHV�KDYH�UHODWLYHO\�ORZ�DFFUHWLRQ�UDWHV��RQ�DYHUDJH
RQO\�VOLJKWO\�KLJKHU�WKDQ�FXUUHQW�VHD�OHYHO�ULVH��7KLV�GRHV�QRW�LPSO\�WKDW�VHD
OHYHO�ULVH�IRUPV�D�WKUHDW�WR�WKHVH�VDOW�PDUVKHV�RQ�WKH�VKRUW�WHUP��VLQFH�WKHUH�DUH
YDULRXV�PHFKDQLVPV�IRU�VDOW�PDUVKHV�WR�DGDSW�WR�VHD�OHYHO�ULVH��2Q�WKH�ORQJ
WHUP��KRZHYHU��LW�LV�HQYLVDJHG�WKDW�WKHVH�PDUVKHV�FDQQRW�NHHS�SDFH�ZLWK�WKH
H[SHFWHG�DFFHOHUDWHG�UDWHV�RI�VHD�OHYHO�ULVH�
+DOOLJ�VDOW�PDUVKHV�DUH�JHQHUDOO\�VSDWLDOO\�IL[HG�E\�UHYHWPHQWV��7KH�+DOOLJHQ�DUH
D�KLJKO\�YDOXHG�FXOWXUDO�KLVWRULFDO�HQWLW\�LQ�WKH�:DGGHQ�6HD�ODQGVFDSH��,Q�PRVW
FDVHV��DFFUHWLRQ�UDWHV�DUH�ORZHU�WKDQ�WKH�FXUUHQW�ORFDO�OHYHO�RI�VHD�OHYHO�ULVH��$Q
DFFHOHUDWHG�VHD�OHYHO�ULVH�LV�WKHUHIRUH�FRQVLGHUHG�DV�PDMRU�IXWXUH�WKUHDW�WR�+DOOLJ
VDOW�PDUVKHV�
6XPPHU�SROGHUV�UHFHLYH�YHU\�OLWWOH�VHGLPHQW��DQG�WKHUHIRUH�WKH\�FDQQRW�NHHS�XS
ZLWK�WKH�FXUUHQW�VHD�OHYHO�ULVH��9HUWLFDO�DFFUHWLRQ�PD\�VXFFHVVIXOO\�EH�UHVWRUHG�
KRZHYHU��E\�GH�HPEDQNPHQW�RU�FRDVWDO�UHDOLJQPHQW�

�

����7R�DFKLHYH�DQ�LQFUHDVHG�DUHD�RI�VDOW�PDUVKHV�ZLWK�QDWXUDO
G\QDPLFV

7DUJHW�HYDOXDWLRQ

7KLV�WDUJHW�DLPV�DW�DQ�LQFUHDVHG�VL]H�RI�QDWXUDO�VDOW�PDUVKHV��&:66���������ZKHUH
QDWXUDO�E\�GHILQLWLRQ�LPSOLHV�QRW�KDYH�EHHQ�DIIHFWHG�E\�DQWKURSRJHQLF�LQIOXHQFHV��7KLV
PHDQV�WKDW�ERWK�JHRPRUSKRORJ\�DQG�YHJHWDWLRQ�KDYH�QRW�EHHQ�LQIOXHQFHG�E\�DQ\
KXPDQ�LQWHUYHQWLRQ��QHLWKHU�E\�HQJLQHHULQJ�SUDFWLFHV�QRU�E\�YHJHWDWLRQ�PDQDJHPHQW�
,QVWHDG��KHUH�QDWXUDO�SURFHVVHV�DUH�VWLOO�LQ�SODFH��DQG�KDYH�EHHQ�VR�VLQFH�WKH�VDOW�PDUVK
VWDUWHG�WR�GHYHORS��7KH�WDUJHW�KDV�DOVR�EHHQ�HYDOXDWHG�LQ�WKH������465��(VVHOLQN�HW�DO��
�������0RVW�RI�WKLV�HYDOXDWLRQ�LV�VWLOO�YDOLG�

,Q�OLQH�ZLWK�WKH�SUHFHGLQJ�465V��QDWXUDO�H[SDQVLRQ�RI�VDOW�PDUVKHV�KDV�FRQWLQXHG�ZLWK



D�UHPDUNDEOH�RYHU������H[SDQVLRQ�RI�WKH�EDUULHU�FRQQHFWHG�LVODQGV�VDOW�PDUVKHV�DQG�D
FRQWLQXHG�QDWXUDO�H[SDQVLRQ�RI�IRUHODQG�VDOW�PDUVKHV�LQ�6FKOHVZLJ�+ROVWHLQ��$
FRPSOHWH�QHW�LQFUHDVH�FRXOG�QRW�EH�DVVHVVHG��EHFDXVH�QHZ�VXUYH\�GDWD�IRU�/RZHU
6D[RQ\�ZDV�QRW�\HW�DYDLODEOH��,Q�WKH�IRXU�UHPDLQLQJ�VHFWRUV��WKH�WRWDO�H[WHQW�RI�VDOW
PDUVKHV�LQFUHDVHG�E\�PRUH�WKDQ�������KD�FRPSDUHG�WR�WKH������465��DQG�E\�PRUH
WKDQ�������KD�� ������LQ�FRPSDULVRQ�ZLWK�WKH������465��%DNNHU�HW�DO���������

7KH�ODUJHU�SDUW�RI�WKH�EDUULHU�FRQQHFWHG�VDOW�PDUVKHV�DUH�ORFDWHG�RQ�WKH�VR�FDOOHG
LVODQG�WDLOV�RI�LVODQGV�:HVW�RI�WKH�(OEH�HVWXDU\��7KHVH�LVODQGV�XQGHUJR�D
�ELR�JHRPRUSKLF�VXFFHVVLRQ��VHH�UHSRUW�RQ��%HDFKHV�DQG�GXQHV���GH�*URRW�HW�DO��
�������7KH�FRQVWUXFWLRQ�RI�DQ�DUWLILFLDO�GXQH�ULGJH�RQ�VRPH�LVODQGV�DFFHOHUDWHG�WKLV
VXFFHVVLRQ��7R�UHVWRUH�DQ�DIIHFWHG�LVODQG�WDLO�WR�LWV�RULJLQDO�VWDWH�PD\�SURYH�LPSRVVLEOH�
EHFDXVH�ODUJH�VFDOH�ELRJHRPRUSKLF�SURFHVVHV�DUH�GRPLQDQW��'H�*URRW�HW�DO��������
WKHUHIRUH�JHQHUDOO\�UHFRPPHQG�WR�UHIUDLQ�IURP�LQWHUYHQWLRQ��2QO\�LQ�FDVH�ZKHQ
ERWWOHQHFNV�IRU�SLRQHHU�VSHFLHV�DUH�SHUFHLYHG��WKHVH�DXWKRUV�DGYLVH�WR�UHVWRUH�DFWLYHO\
K\GURG\QDPLF�DQG�DHROLDQ�SURFHVVHV�ORFDOO\�WR�VHW�EDFN�YHJHWDWLRQ�VXFFHVVLRQ�

�

&RQFOXVLRQV

,Q�WKH�:DGGHQ�6HD��QDWXUDO�VDOW�PDUVKHV�DUH�PDLQO\�IRXQG�DV�VDQG\�EDUULHU�
FRQQHFWHG��LVODQG��VDOW�PDUVKHV��$W�YDULRXV�VLWHV��WKH�VL]H�RI�WKHVH�VDOW�PDUVKHV
LV�PXFK�JUHDWHU�WRGD\�WKDQ�GXULQJ�KLVWRULFDO�WLPHV�GXH�WR�WKH�FRQVWUXFWLRQ�RI
DUWLILFLDO�GXQH�ULGJHV��LQGHSHQGHQW�RI�WKH�DERYH�PHQWLRQHG�UHFHQW�H[SDQVLRQ�RI
WKH�EDUULHU�FRQQHFWHG�LVODQGV�VDOW�PDUVKHV��7KHUH�LV�FXUUHQWO\�JUHDWHU�FRQFHUQ
DERXW�WKH�ORVV�RI�QDWXUDO�GLYHUVLW\�WKDQ�WKH�DUHDO�H[WHQW�RI�WKHVH�PDUVKHV�
7KH�IRUPHU�FRQVWUXFWLRQ�RI�DUWLILFLDO�GXQH�ULGJHV�RQ�VRPH�LVODQGV�DQG�RQ�WKH
6NDOOLQJHQ�SHQLQVXOD�GLG�QRW�RQO\�IDFLOLWDWH�WKH�H[WHQVLRQ�RI�EDUULHU�FRQQHFWHG
VDOW�PDUVKHV��EXW�DOVR�UHVXOWHG�LQ�UHGXFHG�VSDWLDO�G\QDPLFV�DQG�DQ�DFFHOHUDWHG
YHJHWDWLRQ�VXFFHVVLRQ�RI�WKHVH�VDOW�PDUVKHV�
5H�LQWURGXFWLRQ�RU�UHVWRUDWLRQ�RI�JHRPRUSKRORJLFDO�SURFHVVHV��PD\�ORFDOO\
UHVXOW�LQ�D�JUHDWHU�VSDWLDO�DQG�WHPSRUDO�YDULDWLRQ�LQ�EDUULHU�FRQQHFWHG�VDOW
PDUVKHV��DQG�FRXQWHUEDODQFH�DJHLQJ�LQ�SDUW�RI�WKHVH�PDUVKHV�
7KH�QDWXUDOQHVV�RI�EDUULHU�FRQQHFWHG�VDOW�PDUVKHV�WKDW�KDYH�EHHQ�GLVWXUEHG�E\
DUWLILFLDO�GUDLQDJH�PD\�EH�UHVWRUHG�E\�ILOOLQJ�XS�GUDLQV�DQG�H[FDYDWLQJ�IRUPHU
FUHHNV�DQG�GHSUHVVLRQV�
2Q�WKH�PDLQODQG�FRDVW��WKH�VL]H�RI�FOD\H\�IRUHODQG�VDOW�PDUVKHV�LV�EHORZ�KLVWRULF
UHIHUHQFH�YDOXHV��7KH�JUHDW�PDMRULW\�RI�WKHVH�VDOW�PDUVKHV�DUH�DUWLILFLDO��VLQFH
WKH\�GHYHORSHG�IURP�VDOW�PDUVK�ZRUNV��VHH�DERYH���1DWXUDO�IRUHODQG�VDOW
PDUVKHV�DUH�UHODWLYHO\�UDUH��DQG�IRXQG�DOPRVW�RQO\�LQ�6FKOHVZLJ�+ROVWHLQ��DQG�LQ
WKH�/H\EXFKW�DQG�-DGHEXVHQ�LQ�/RZHU�6D[RQ\�
$UWLILFLDO�IRUHODQG�VDOW�PDUVKHV�DUH�UHJDUGHG�DV�VHPL�QDWXUDO��ZKLFK�FDQQRW�EH
UHVWRUHG�WR�FRPSOHWHO\�QDWXUDO�VDOW�PDUVKHV�

�

����7R�DFKLHYH�DQ�LQFUHDVHG�QDWXUDO�PRUSKRORJ\�DQG�G\QDPLFV�
LQFOXGLQJ�QDWXUDO�GUDLQDJH�RI�PDLQODQG�VDOW�PDUVKHV��XQGHU�WKH
FRQGLWLRQ�WKDW�WKH�SUHVHQW�VXUIDFH�DUHD�LV�QRW�UHGXFHG

7DUJHW�HYDOXDWLRQ

,Q�RUGHU�WR�LQGXFH�D�PRUH�QDWXUDO�PRUSKRORJ\�RI�WKH�DUWLILFLDO�IRUHODQG�VDOW�PDUVKHV�



PDLQWHQDQFH�RI�WKH�DUWLILFLDO�GUDLQDJH�V\VWHP�ZDV�GLVFRQWLQXHG�LQ�RYHU������RI�WKH
DUHD��h������)LJXUH�����$V�D�UHVXOW��VDOW�PDUVKHV�VORZO\�GHYHORS�WRZDUGV�D�VWDWH�WKDW
IHDWXUHV�HOHPHQWV�DQG�SURFHVVHV�WKDW�DUH�PRUH�QDWXUDO�VXFK�DV�WKH�GHYHORSPHQW�RI
GHSUHVVLRQV�DQG�WKH�EXLOG�XS�RI�OHYHHV��)LJXUH����(VVHOLQN�HW�DO����������1HJOHFW�RI�WKH
DUWLILFLDO�GUDLQDJH�PD\�IXUWKHU�OHDG�WR�UHZHWWLQJ�RI�WKH�VDOW�PDUVK��ZKLFK�UHWDUGV
YHJHWDWLRQ�VXFFHVVLRQ��(VVHOLQN�HW�DO����������7KH�GHYHORSPHQW�RI�D�QDWXUDO�FUHHN
V\VWHP�LV�ODFNLQJ�EHKLQG��KRZHYHU�

$OWKRXJK�DIWHU�DEDQGRQPHQW��SDUW�RI�WKH�DUWLILFLDO�GUDLQDJH�V\VWHP�LV�VLOWHG�XS
UHODWLYHO\�TXLFNO\��WKH�SDWWHUQ�RI�WKH�VWUDLJKW�GUDLQHV�PD\�EH�YHU\�UHVLOLHQW��$�QDWXUDO
V\VWHP�ZLWK�PHDQGHULQJ�FUHHNV�QRUPDOO\�VWDUWV�WR�GHYHORS�LQ�D�YHU\�HDUO\�VWDJH�RI�VDOW
PDUVK�GHYHORSPHQW��L�H��SULRU�WR�DQG�FRQFXUUHQW�ZLWK�WKH�HVWDEOLVKPHQW�RI�WKH�ILUVW
SLRQHHU�YHJHWDWLRQ��h������)LJXUH�����2QFH�D�VDOW�PDUVK�KDV�EHHQ�IRUPHG��KRZHYHU�
FUHHNV�UHPDLQ�UHODWLYHO\�VWDEOH��7KLV�LPSOLHV�WKDW�LQ�H[LVWLQJ�VDOW�PDUVKHV��VWUDLJKW
GUDLQV�ZLOO�QRW�HDVLO\�HYROYH�LQWR�PHDQGHULQJ�FUHHNV��0HDQGHULQJ�FUHHNV�PD\�GHYHORS
LQ�GHSUHVVLRQV��)LJXUH�����DQG�DOVR�LQ�H[SDQGLQJ�PDUVKHV��LQ�WKH�WUDQVLWLRQ�]RQH�IURP
SLRQHHU�PDUVK�WR�WKH�LQWHUWLGDO�IODW��)LJXUH����

$Q�DOWHUQDWLYH�VWUDWHJ\�WR�HQKDQFH�WKH�QDWXUDO�PRUSKRORJ\�RI�DUWLILFLDO�VDOW�PDUVKHV
KDV�EHHQ�DSSOLHG�LQ�VRPH�UHVWRUDWLRQ�SURMHFWV�LQ�/RZHU�6D[RQ\��7KLV�VWUDWHJ\�HQWDLOV�D
UH�GHVLJQ�RI�WKH�VDOW�PDUVK�RQ�WKH�EDVH�RI�ODQGVFDSH�HQJLQHHULQJ��h��������7KH�VWUDWHJ\
ZDV�HPSOR\HG�LQ�UHVWRUDWLRQ�SURMHFWV�LPSRVHG�E\�FRPSHQVDWLRQ�PHDVXUHV��DQG�LQ�VDOW
PDUVK�UHVWRUDWLRQ�LQ�FRPELQDWLRQ�ZLWK�FOD\�H[WUDFWLRQ�IRU�FRDVWDO�GHIHQFH�

7KH�JUHDW�PDMRULW\�RI�WKH�SUHVHQW�PDLQODQG�VDOW�PDUVKHV�IRUP�RQO\�D�QDUURZ�IULQJH
DORQJ�WKH�FRDVW��&RQVHTXHQWO\��LQ�RQO\�IHZ�VLWXDWLRQV��WKHVH�VDOW�PDUVKHV�IHDWXUH�WKH
FRPSOHWH�K\GURG\QDPLF�JUDGLHQW�RI�QDWXUDO�ZLGH�VDOW�PDUVKHV��'H�HPEDQNPHQW�RI
VXPPHU�SROGHUV�ZLOO�VSHFLILFDOO\�FRQWULEXWH�WR�WKH�UHVWRUDWLRQ�RI�ZLGH�PDUVKHV�

1DWXUDO�VDOW�PDUVKHV�DUH�JHQHUDOO\�VSDWLDO�G\QDPLF��WKH\�HLWKHU�H[SDQG�RU�HURGH
�)LJXUH�����0RVW�RI�WKH�H[LVWLQJ�VDOW�PDUVKHV��KRZHYHU��DUH�GHSHQGLQJ�RQ�EUXVKZRRG
JUR\QHV�IRU�SURWHFWLRQ�DJDLQVW�HURVLRQ��,Q�SUDFWLFH��WKLV�LPSOLHV�WKDW�WKHLU�VHDZDUG�HQG
KDV�EHFRPH�IL[HG��5HVWRUDWLRQ�RI�VSDWLDO�G\QDPLFV�ZRXOG�UHTXLUH�DQ�DGDSWLYH�ORQJ�
WHUP�PDQDJHPHQW�RI�WKH�EUXVKZRRG�JUR\QHV��$�WHPSRUDU\�SKDVH�RI�QHJOHFW�DQG
HURVLRQ�PLJKW�LQGXFH�VSDFH�ZKHUH�QHZ�SLRQHHU�VDOW�PDUVK�FDQ�GHYHORS�RQFH�WKH
JUR\QHV�DUH�UHFRQVWUXFWHG�DJDLQ�

�

&RQFOXVLRQV

7KH�WDUJHW�KDV�EHHQ�UHDOL]HG�WR�D�FRQVLGHUDEOH�H[WHQW��,Q�UHVSRQVH�WR�WKH�QHJOHFW
RI�WKH�DUWLILFLDO�GUDLQDJH��DUWLILFLDO�VDOW�PDUVKHV�VORZO\�GHYHORS�D�PRUH�QDWXUDO
PRUSKRORJ\�
7KH�VWUDLJKW�SDWWHUQ�RI�WKH�DUWLILFLDO�GUDLQDJH�LV�H[SHFWHG�WR�EH�YHU\�UHVLOLHQW�
'HYHORSPHQW�RI�PHDQGHULQJ�FUHHNV�LV�FRQILQHG�WR�VDOW�PDUVK�GHSUHVVLRQV�DQG�WR
WKH�WUDQVLWLRQ�]RQH�IURP�SLRQHHU�PDUVK�WR�WKH�LQWHUWLGDO�IODWV�
0RVW�H[LVWLQJ�PDLQODQG�VDOW�PDUVKHV�DUH�UHODWLYHO\�QDUURZ��'H�HPEDQNPHQW�RI
VXPPHU�SROGHUV�PD\�FRQWULEXWH�WR�WKH�UHVWRUDWLRQ�RI�ZLGH�VDOW�PDUVKHV��ZKLFK
IHDWXUH�D�JUHDWHU�LQWHUQDO�K\GURG\QDPLF�JUDGLHQW�
,Q�FRPSDULVRQ�ZLWK�QDWXUDO�VDOW�PDUVKHV��DUWLILFLDO�VDOW�PDUVKHV�ODFN�VSDWLDO
G\QDPLFV�WKURXJK�IL[DWLRQ�RI�WKH�VHDZDUG�HGJH�E\�WKH�EUXVKZRRG�JUR\QHV��$Q
DGDSWLYH�PDQDJHPHQW�RI�WKH�JUR\QHV�LV�UHTXLUHG�WR�DOORZ�HURVLRQ�WHPSRUDULO\�
DQG�WR�FUHDWH�FKDQFHV�IRU�QHZ�SLRQHHU�PDUVK�WR�GHYHORS�

�



����7R�PDLQWDLQ�D�VDOW�PDUVK�YHJHWDWLRQ�GLYHUVLW\�UHIOHFWLQJ�WKH
JHRPRUSKRORJLFDO�FRQGLWLRQV�RI�WKH�KDELWDW�ZLWK�YDULDWLRQ�LQ
YHJHWDWLRQ�VWUXFWXUH

7DUJHW�HYDOXDWLRQ

7KLV�WDUJHW�KDV�EHHQ�HYDOXDWHG�H[WHQVLYHO\�LQ�WKH������465��(VVHOLQN�HW�DO���������
0RVW�RI�WKLV�HYDOXDWLRQ�LV�VWLOO�YDOLG�

)URP�WKH�HYDOXDWLRQ�RI�WKH�SUHYLRXV�WDUJHW��LW�IROORZV�WKDW�DQ�LQFUHDVHG�QDWXUDO
PRUSKRORJ\�LV�D�SUH�UHTXLVLWH�LQ�RUGHU�WR�DFKLHYH�LPSURYHG�YHJHWDWLRQ�GLYHUVLW\�LQ
DUWLILFLDO�VDOW�PDUVKHV��,Q�VRPH�DUWLILFLDO�PDUVKHV��LQFUHDVHG�YHJHWDWLRQ�GLYHUVLW\�KDV
DFWXDOO\�EHHQ�REVHUYHG�DV�D�UHVXOW�RI�FKDQJH�LQ�PDQDJHPHQW�DQG�DQ�LQFUHDVHG�QDWXUDO
PRUSKRORJ\��:KHUHDV�EHLQJ�D�FRPPRQ�SURFHVV�LQ�PRVW�DUWLILFLDO�PDUVKHV��DJHLQJ�PD\
EH�UHWDUGHG�RU�SUHYHQWHG�LQ�PDUVKHV�ZLWK�DQ�LPSURYHG�PRUSKRORJ\�

$OVR�EDUULHU�FRQQHFWHG�VDOW�PDUVKHV�DUH�VXVFHSWLEOH�WR�DJHLQJ��,Q�VDOW�PDUVKHV�WKDW
KDYH�EHHQ�LQIOXHQFHG�E\�KXPDQ�LQWHUYHQWLRQ��VXFK�DV�WKH�FRQVWUXFWLRQ�RI�DQ�DUWLILFLDO
GXQH�ULGJH�RU�DUWLILFLDO�GUDLQDJH��VXFFHVVLRQ�DQG�GRPLQDQFH�RI�(O\WULJLD�DWKHULFD
YHJHWDWLRQ�LV�HQKDQFHG��1DWXUDO�G\QDPLFV�PD\�SUHYHQW��RU�DW�OHDVW�KDPSHU�WKLV
VXFFHVVLRQ�

2Q�WKH�WULODWHUDO�OHYHO��D�PHWKRG�IRU�WKH�HYDOXDWLRQ�DQG�DVVHVVPHQW�RI�YHJHWDWLRQ
GLYHUVLW\�VWLOO�KDV�WR�EH�GHYHORSHG��7KHUHIRUH��DQ�HYDOXDWLRQ�RI�WKH�WDUJHW�FDQQRW�EH
JLYHQ�\HW�

2EMHFWLYHV�IRU�QDWXUH�FRQVHUYDWLRQ�DQG�PDQDJHPHQW�PD\�GLIIHU��QRW�RQO\�DPRQJ
VHFWRUV��EXW�SDUWO\�DOVR�DPRQJ�VDOW�PDUVK�VLWHV�RI�WKH�VDPH�VHFWRU��7KHUH�DUH�WZR�NLQG
RI�DSSURDFKHV��YL]���h������

WKH�SULPH�REMHFWLYH�LV�D�YHJHWDWLRQ�GHYHORSPHQW�LQ�UHODWLRQ�WR�WKH
JHRPRUSKRORJLFDO�FRQGLWLRQV�ZLWK�D�PLQLPXP�RI�DQWKURSRJHQLF�LQIOXHQFHV
WKH�PDLQ�DLP�LV�WR�SUHYHQW�GRPLQDQFH�E\�VSHFLHV�SRRU�YHJHWDWLRQ�RI�ODWH
VXFFHVVLRQDO�VWDJHV��DQG�WR�SUHVHUYH�DQG�HQKDQFH�YHJHWDWLRQ�GLYHUVLW\�LQ�D�VHPL�
QDWXUDO�ODQGVFDSH�ZLWK�OLYHVWRFN�JUD]LQJ�DV�DQ�LPSRUWDQW�PDQDJHPHQW�WRRO��,Q
WKLV�DSSURDFK�YHJHWDWLRQ�GLYHUVLW\�LV�WKXV�WKH�RXWFRPH�RI�WKH�LQWHUDFWLRQ
EHWZHHQ�JHRPRUSKRORJLFDO�FRQGLWLRQV�DQG�JUD]LQJ�

7KH�WZR�DSSURDFKHV�KDYH�QRZ�VXFFHVVIXOO\�EHHQ�LQWHJUDWHG�LQ�WKH�:DGGHQ�6HD�3ODQ
������&:66��������

�

&RQFOXVLRQV

$Q�LQFUHDVHG�QDWXUDO�PRUSKRORJ\�LV�D�SUH�UHTXLVLWH�LQ�RUGHU�WR�DFKLHYH
LPSURYHG�YHJHWDWLRQ�GLYHUVLW\�LQ�DUWLILFLDO�VDOW�PDUVKHV�
2Q�WKH�WULODWHUDO�OHYHO��D�PHWKRG�IRU�WKH�HYDOXDWLRQ�DQG�DVVHVVPHQW�RI�YHJHWDWLRQ
GLYHUVLW\�VWLOO�KDV�WR�EH�GHYHORSHG�
,Q�SULQFLSOH��WKHUH�DUH�WZR�GLIIHUHQW�YLHZV�RQ�WKH�WDUJHW��DQG�RQ�KRZ�WKH�WDUJHW
FDQ�EH�UHDFKHG��7KH�WZR�YLHZV�KDYH�EHHQ�LQWHJUDWHG�LQ�WKH�:DGGHQ�6HD�3ODQ
������&:66��������

�



����7R�PDLQWDLQ�IDYRXUDEOH�FRQGLWLRQV�IRU�DOO�W\SLFDO�VSHFLHV

7DUJHW�HYDOXDWLRQ

7KH�DLP�LV�lWR�UHGXFH�DQG�RU�GLYHUVLI\�JUD]LQJ�LQ�RUGHU�WR�LQFUHDVH�WKH�QDWXUDO
G\QDPLFV�RU�WKH�GLYHUVLW\�RI�YHJHWDWLRQ�DQG�DVVRFLDWHG�DQLPDO�VSHFLHV�LQ�VDOW�PDUVKHV�
UHIOHFWLQJ�WKH�JHRPRUSKRORJLFDO�FRQGLWLRQV�RI�WKH�KDELWDWm��&:66���������7KH
HYDOXDWLRQ�RI�WKH�RWKHU�WDUJHWV�VKRZV�WKDW�D�VWHS�IRUZDUG�KDV�EHHQ�PDGH�WRZDUGV�WKLV
DLP�

,W�PD\�EH�TXHVWLRQHG�ZKHWKHU�WKLV�WDUJHW�FDQ�EH�HYDOXDWHG�LQ�D�VRXQG�ZD\��,W�ZLOO�EH
FOHDU�WKDW�LW�LV�QRW�IHDVLEOH�WR�DVVHVV�DOO�FKDUDFWHULVWLF�VDOW�PDUVK�VSHFLHV�LQ�D
VWDQGDUGL]HG�SURJUDPPH��7KHUH�DUH�VLPSO\�WRR�PDQ\�JURXSV�RI�RUJDQLVPV�OLYLQJ�LQ
VDOW�PDUVKHV��DQG�KHQFH��D�VHOHFWLRQ�RI�LQGLFDWRU�RU�XPEUHOOD�VSHFLHV�RU�VSHFLHV�JURXS
PLJKW�EH�UHTXLUHG��)XUWKHUPRUH��DQ�HYDOXDWLRQ�PHWKRG�ZRXOG�KDYH�WR�EH�GHYHORSHG�

+RZ�WR�SURFHHG�ZLWK�WKH�HYDOXDWLRQ�RI�WKH�WDUJHW��PD\�DOVR�GLIIHU�DFFRUGLQJ�WR�WKH
SULPH�REMHFWLYH�IRU�QDWXUH�FRQVHUYDWLRQ��VHH�h�������,W�VKRXOG�EH�UHFRJQL]HG�WKDW
VSHFLHV�GLIIHU�LQ�WKHLU�KDELWDW�UHTXLUHPHQWV��DQG�KHQFH��LQ�RUGHU�WR�SUHVHUYH�IDYRXUDEOH
FRQGLWLRQV�IRU�DOO�W\SLFDO�VSHFLHV��D�YDULHW\�RI�VDOW�PDUVK�KDELWDWV�LV�D�SUHUHTXLVLWH��,I
WKH�PDQDJHPHQW�REMHFWLYH�LV�lD�YHJHWDWLRQ�GHYHORSPHQW�LQ�UHODWLRQ�WR�WKH
JHRPRUSKRORJLFDO�FRQGLWLRQV�ZLWK�D�PLQLPXP�RI�DQWKURSRJHQLF�LQIOXHQFHVm��WKH
GLIIHUHQW�VDOW�PDUVK�KDELWDWV�SUHVHQW�PD\�EH�DFFHSWHG�DV�WKH�QDWXUDO�YDULHW\�RI
KDELWDWV�

,I�WKH�PDQDJHPHQW�REMHFWLYH�LV�WR�SUHVHUYH�DQG�HQKDQFH�YHJHWDWLRQ�GLYHUVLW\��DQG
OLYHVWRFN�LV�DFFHSWHG�DV�PDQDJHPHQW�WRRO��WKH�YDULHW\�RI�KDELWDWV�PD\�EH�PDQLSXODWHG�
,Q�WKLV�VHWWLQJ��ODUJH�VFDOH�PRVDLFV�RI�GLIIHUHQW�PDQDJHPHQW�UHJLPHV�PD\�VXSSRUW�WKH
PDLQWHQDQFH�RI�WKH�JUHDWHVW�SRVVLEOH�KDELWDW�DQG�VSHFLHV�GLYHUVLW\��7DEOH����h�����
:DQQHU�HW�DO���������YDQ�.OLQN�HW�DO���������

�

&RQFOXVLRQV

,W�LV�SUREDEO\�QRW�IHDVLEOH�WR�HYDOXDWH�WKH�WDUJHW�LQ�D�VRXQG�ZD\��%HVLGHV��DQ
HYDOXDWLRQ�PHWKRG�LV�ODFNLQJ��DQG�ZRXOG�KDYH�WR�EH�GHYHORSHG�ILUVW�
:KHUH�DSSOLFDEOH��D�ODUJH�VFDOH�PRVDLF�RI�GLIIHUHQW�PDQDJHPHQW�UHJLPHV�PD\
VXSSRUW�WKH�GLIIHUHQW�KDELWDW�UHTXLUHPHQWV�RI�PRVW�RI�WKH�VSHFLHV�

�

7DEOH����2YHUYLHZ�RI�WKH�GLYHUVLW\�RI�VDOW�PDUVK�SODQWV�DQG�DQLPDOV�LQ�UHODWLRQ�WR�WKH
PDQDJHPHQW�UHJLPH�LQ�1RRUG�)ULHVODQG�%XLWHQGLMNV��1/���6WRFNLQJ�GHQVLW\�DQG
URWDWLRQDO�WUHDWPHQW�UHIHU�WR�JUD]LQJ�E\�OLYHVWRFN��'DUNHU�VKDGLQJ�LQGLFDWHV�D�KLJKHU
QXPEHU�RI�VSHFLHV���:LWK�JHHVH�DQG�YROHV��GDUNHU�VKDGLQJ�LQGLFDWHV�KLJKHU�QXPEHUV�RI
LQGLYLGXDOV���)RU�ELUGV�DQG�LQYHUWHEUDWHV��HYHU\�UHJLPH�KDV�LWV�RZQ�FKDUDFWHULVWLF�VSHFLHV�
)URP�D�ODUJH�VFDOH�SHUVSHFWLYH��GLYHUVLW\�FDQ�EH�PD[LPL]HG�E\�XVLQJ�D�VSDWLDO�PRVDLF�RI
GLIIHUHQW�PDQDJHPHQW�UHJLPHV��7KH�LQGH[�YDOXHV�IRU�SDVVHULQHV�GXULQJ�ZLQWHU�DUH�EDVHG
RQ�HVWLPDWHV��)URP��GH�9ODV�HW�DO���������



���5HFRPPHQGDWLRQV

����5HFRPPHQGDWLRQV�IRU�PRQLWRULQJ�DQG�UHVHDUFK

0RVW�UHFRPPHQGDWLRQV�IRU�PRQLWRULQJ�DQG�UHVHDUFK�IURP�WKH������465��VRPHWLPHV
VOLJKWO\�UHYLVHG��DUH�VWLOO�YDOLG�

7KH�PRQLWRULQJ�DFFRUGLQJ�WR�WKH�70$3�JXLGHOLQHV�VKRXOG�EH�IXOO\��
LPSOHPHQWHG��,Q�RUGHU�WR�DVVHVV�WKH�lIDYRXUDEOH�FRQVHUYDWLRQ�VWDWXVm�RI�WKH
+DELWDW�'LUHFWLYH�RQ�WKH�WULODWHUDO�OHYHO��WKH�70$3�6DOW�0DUVKHV�DQG�'XQHV
([SHUW�*URXS��60'(*��FRQFOXGHG�WKDW�WKH�70$3�PRQLWRULQJ�DFFRUGLQJ�WR
70$3�JXLGHOLQHV�LV�D�SUH�UHTXLVLWH��7KHUHIRUH��LQ�RUGHU�WR�DOORZ�D�WULODWHUDO
DVVHVVPHQW��LPSOHPHQWDWLRQ�RI�WKH�70$3�VDOW�PDUVK�PRQLWRULQJ�SURJUDPPH�E\
'HQPDUN�LV�DZDLWHG�
'LVWLQFWLRQ�RI�VHFRQGDU\�SLRQHHU�YHJHWDWLRQ�LQ�WKH�70$3�W\SRORJ\���
7KH�SULPDU\�SLRQHHU�]RQH�DQG�WKH�VHFRQGDU\�SLRQHHU�SODQW�FRPPXQLWLHV�LQ�WKH
LQQHU�VDOW�PDUVK�DUH�QRW�HFRORJLFDOO\�HTXLYDOHQW��,Q�RUGHU�WR�DVVHVV�ERWK
FRPPXQLWLHV�VHSDUDWHO\��LW�LV�DGYLVHG�WR�VXEGLYLGH�WKH�IROORZLQJ�WZR�70$3
YHJHWDWLRQ�W\SHV��WKH�6SDUWLQD�DQJOLFD�W\SH��6������DQG�RI�WKH�6DOLFRUQLD�VSS���
6XDHGD�PDULWLPD�W\SH��6������3HWHUVHQ�HW�DO���������
7KH�PRQLWRULQJ�DFFRUGLQJ�WR�WKH�70$3�JXLGHOLQHV�VKRXOG�EH��
H[WHQGHG�ZLWK�PRQLWRULQJ�RI�PDUVK�VXUIDFH�HOHYDWLRQ��6XUIDFH
HOHYDWLRQ�LV�D�EDVLF�PHDVXUH�IRU�DOO�VDOW�PDUVKHV��&KDQJH�RI�VXUIDFH�HOHYDWLRQ�LV
DQ�HVVHQWLDO�SDUDPHWHU�IRU�WKH�HYDOXDWLRQ�RI�VDOW�PDUVK�GHYHORSPHQW�
0RQLWRULQJ�RI�VXUIDFH�HOHYDWLRQ�RQ�VHOHFWHG�SHUPDQHQW�WUDQVHFWV�RU�PRQLWRU
VWDWLRQV�LV�WKHUHIRUH�VWURQJO\�UHFRPPHQGHG��7KLV�DOVR�ZRXOG�\LHOG�WKH
SRVVLELOLW\�WR�HYDOXDWH�PDUVK�VXUIDFH�HOHYDWLRQ�FKDQJH�RQ�D�UHJXODU�EDVH��h������
7KH�PRQLWRULQJ�DFFRUGLQJ�WR�WKH�70$3�JXLGHOLQHV�VKRXOG�EH��
H[WHQGHG�E\�PRQLWRULQJ�SODQW�VSHFLHV�RI�WKH�70$3�YHJHWDWLRQ�W\SHV�
7KH�70$3�PRQLWRULQJ�SURJUDPPH�GRHV�QRW�SURYLGH�PRQLWRULQJ�GDWD�DW�WKH
OHYHO�RI�SODQW�VSHFLHV��EXW�RQ�WKH�OHYHO�RI�SODQW�FRPPXQLWLHV�RQO\��,Q�RUGHU�WR
DVVHVV�SURFHVVHV�RI�VDOW�PDUVK�FKDQJH��%DNNHU�HW�DO���������UHFRPPHQGHG�WKH
DQQXDO�PRQLWRULQJ�RI�YHJHWDWLRQ�W\SHV�DW�VHOHFWHG�SHUPDQHQW�VLWHV�LQ�UHODWLRQ
ZLWK�HOHYDWLRQ�FKDQJHV�DQG�PDQDJHPHQW�GDWD��7KLV�UHFRPPHQGDWLRQ�FDQ�EH
VSHFLILHG�DV�WKH�PRQLWRULQJ�RI�SODQW�VSHFLHV�LQ�SHUPDQHQW�SORWV��ZKLFK�LV�DOUHDG\
FRPPRQ�XVH�LQ�VRPH�VHFWRUV��$QQH[�7DEOH�,�����,GHDOO\��WKLV�PRQLWRULQJ�VKRXOG
EH�H[HFXWHG�LQ�UHODWLRQ�ZLWK�PDUVK�HOHYDWLRQ�DQG�PDQDJHPHQW�
$GGLWLRQ�RI�ODQGIRUP�W\SH�LQ�*,6��7KLV�UHFRPPHQGDWLRQ�IURP�WKH�������
465�KDV�QRW�EHHQ�IXOO\�LPSOHPHQWHG�\HW��FI��h�������,Q�RUGHU�WR�DQDO\]H
YHJHWDWLRQ�PDSV�RU�YHJHWDWLRQ�FKDQJHV��GDWD�RQ�VXEVWUDWH�DQG�VDOW�PDUVK�W\SH
DUH�YHU\�UHOHYDQW��6R�IDU��VXFK�LQIRUPDWLRQ�LV�QRW�DYDLODEOH�DW�WKH�WULODWHUDO�OHYHO�
7KH�60'(*�WKHUHIRUH�UHFRPPHQGV�WKH�DGGLWLRQ�RI�VWDQGDUGL]HG
JHRPRUSKRORJLFDO�PDS�OD\HUV�WR�WKH�70$3�YHJHWDWLRQ�PDSV�
'DWD�KDUPRQLVDWLRQ��7KH�60'(*�VXFFHVVIXOO\�GHYHORSHG�D�VWDQGDUGL]HG��



YHJHWDWLRQ�W\SRORJ\��,Q�RUGHU�WR�IXOO\�H[SORLW�WKH�GDWD�WKDW�KDV�EHHQ�FROOHFWHG�
KDUPRQLVDWLRQ�RI�*,6�GDWD�VHWV�LV�UHTXLUHG�DQG�UHFRPPHQGHG�
(YHU\�VL[�\HDUV�YHJHWDWLRQ�PDSSLQJ�DFFRUGLQJ�WR�70$3�W\SRORJ\��
VKDOO�EH�DSSOLHG��)RU�VDOW�PDUVKHV�WKH�+DELWDW�'LUHFWLYH�UHTXLUHV�DQ
HYDOXDWLRQ�F\FOH�ZLWK�D�WLPH�LQWHUYDO�RI�VL[�\HDUV��7KH�60'(*�UHFRPPHQGV�WR
KDUPRQL]H�WKH�PDSSLQJ�IUHTXHQF\�ZLWK�WKLV�HYDOXDWLRQ�F\FOH��DQG�WR�DGDSW�WR�D
��\HDU�WLPH�LQWHUYDO�IRU�WKH�QH[W�YHJHWDWLRQ�PDSSLQJV�LQ�DOO�VHFWRUV�
,QWHJUDWLRQ�RI�DGGLWLRQDO�UHOHYDQW�DYDLODEOH�GDWD�LQ�UHODWLRQ�WR�VDOW��
PDUVKHV��HVSHFLDOO\�OHJDO�SURWHFWLRQ�VWDWXV��RZQHUVKLS�DQG�ODQG�XVH�
/DQG�XVH�RI�:DGGHQ�6HD�VDOW�PDUVKHV�FDQ�EH�VXEGLYLGHG�LQWR�DJULFXOWXUDO
H[SORLWDWLRQ�DQG�QDWXUH�FRQVHUYDWLRQ��7KHVH�WZR�ODQG�XVH�W\SHV�FDQQRW�EH
TXDQWLILHG�ZLWK�WKH�DYDLODEOH�GDWD��,Q�RUGHU�WR�VHSDUDWH��IRU�LQVWDQFH�
DJULFXOWXUDO�H[SORLWDWLRQ�E\�OLYHVWRFN�JUD]LQJ�DQG�JUD]LQJ�DV�PDQDJHPHQW�WRRO�LQ
QDWXUH�PDQDJHPHQW��WKH�ODQG�XVH�W\SHV�VKRXOG�EH�DYDLODEOH�LQ�D�KDUPRQL]HG
*,6�GDWDVHW��,W�LV�UHFRPPHQGHG�WKHUHIRUH�WR�DGG�D�KDUPRQL]HG�GDWDVHW�RQ�OHJDO
SURWHFWLRQ�VWDWXV��RZQHUVKLS�DQG�ODQG�XVH�
&RQWLQXDWLRQ�RI�ORQJ�WHUP�VWXG\�VLWHV�DQG�LQFRUSRUDWLRQ�RI�WKHVH��
VLWHV�LQWR�WKH�,QWHUQDWLRQDO�/RQJ�7HUP�(FRORJLFDO�5HVHDUFK�VLWHV
�,/7(5��

7KH�IROORZLQJ�WKUHH�UHFRPPHQGDWLRQV�DUH�QRYHO�

0RQLWRULQJ�RI�DUWLILFLDO�GUDLQDJH�LQ�VDOW�PDUVKHV��7KH�FXUUHQW�70$3���
PRQLWRULQJ�DVVHVVHV�WKH�WLPH�VLQFH�WKH�ODVW�KXPDQ�LQWHUYHQWLRQ��EXW�GRHV�QRW
JLYH�DQ\�LQIRUPDWLRQ�DERXW�WKH�DFWXDO�VWDWXV�RI�WKH�GUDLQDJH�V\VWHP��7KH
60'(*�UHFRPPHQGV�WR�DGDSW�WKH�PRQLWRULQJ�RQ�GUDLQDJH�DFFRUGLQJ�WR�D
KDUPRQL]HG�PHWKRG�
6XPPHU�SROGHUV�VKRXOG�EH�PRQLWRUHG�DV�ODQGIRUP�W\SH��$OWKRXJK���
VXPPHU�SROGHUV�FDQQRW�EH�FRQVLGHUHG�VDOW�PDUVK��+�������WKH\�DUH�IRUPHU�VDOW
PDUVK�ZLWK�D�KLJK�SRWHQWLDO�IRU�VDOW�PDUVK�UHVWRUDWLRQ�
$�PHWKRG�WR�HYDOXDWH�DQG�DVVHVV�WKH�WDUJHW�lWR�PDLQWDLQ�D�VDOW�PDUVK���
YHJHWDWLRQ�GLYHUVLW\�UHIOHFWLQJ�WKH�JHRPRUSKRORJLFDO�FRQGLWLRQV�RI�WKH�KDELWDW
ZLWK�YDULDWLRQ�LQ�YHJHWDWLRQ�VWUXFWXUHm�LV�ODFNLQJ��DQG�VKRXOG�EH
GHYHORSHG�

�

����5HFRPPHQGDWLRQV�IRU�PDQDJHPHQW

$GYDQFHV�LQ�DSSOLHG�VDOW�PDUVK�UHVHDUFK�OHDG�DW�VRPH�SRLQWV�WR�DQ�DGDSWDWLRQ�DQG
H[WHQVLRQ�RI�WKH�UHFRPPHQGDWLRQV�IRU�PDQDJHPHQW�IURP�WKH�SUHYLRXV�465��(VVHOLQN
HW�DO����������2WKHU�UHFRPPHQGDWLRQV�IURP�WKH�SUHYLRXV�465�DUH�VWLOO�YDOLG�

7KH�GHYHORSPHQW�RI�QDWXUDOO\�SURWUXGLQJ�VDOW�PDUVKHV�LV�EHVW�JXDUDQWHHG�E\��
OHDYLQJ�WKH�JHRPRUSKRORJ\�RI�ERWK�WKH�JURZLQJ�PDUVK�DQG�WKH�DGMDFHQW
LQWHUWLGDO�PXGIODWV�XQGLVWXUEHG�
,Q�RUGHU�WR�DOORZ�QDWXUDO�FUHHN�V\VWHPV�GHYHORSLQJ�ZLWKLQ�WKH�VDOW�PDUVK�ZRUNV���
LW�LV�DGYLVHG�WR�UHIUDLQ�IURP�DQ\�JURXQGZRUN�KHUH�
:LGH�VDOW�PDUVKHV�KDYH�D�KLJKHU�FRQVHUYDWLRQ�YDOXH�WKDQ�QDUURZ�PDUVKHV��'H���
HPEDQNPHQW�RI�VXPPHU�SROGHUV�PD\�VSHFLILFDOO\�FRQWULEXWH�WR�WKH�UHVWRUDWLRQ
RI�ZLGH�VDOW�PDUVKHV��0RUHRYHU��GH�HPEDQNPHQW�FRQWULEXWHV�WR�WKH�DUHDO
H[WHQVLRQ�RI�WKH�FXUUHQW�VDOW�PDUVKHV�
&OLII�HURVLRQ�VKRXOG�EH�FRQVLGHUHG�DV�D�QDWXUDO�SURFHVV�LQ�ERWK�QDWXUDO�DQG��
DUWLILFLDO�VDOW�PDUVKHV��,W�IROORZV�WKDW�FOLII�HURVLRQ�VKRXOG�QRW�DXWRPDWLFDOO\�EH
LQWHUUXSWHG�E\�FRXQWHU�PHDVXUHV��EXW�VKRXOG�EH�DOORZHG�DV�QDWXUDO�SURFHVV
JLYHQ�VSDFH��HVSHFLDOO\�LQ�H[WHQGHG�PDUVKHV�



7KH�IROORZLQJ�UHFRPPHQGDWLRQV�DUH�QHZ�RU�KDYH�EHHQ�UHYLVHG�EDVHG�RQ�DGYDQFHG
LQVLJKWV�

$W�LVODQG�VDOW�PDUVKHV�WKDW�KDYH�EHHQ�DIIHFWHG�E\�WKH�FRQVWUXFWLRQ�RI�DUWLILFLDO��
GXQH�ULGJHV�RU�VDQG�GLNHV��DQG�ZKHUH�WKH�ORVV�RI�SLRQHHU�VSHFLHV�LV�YHU\�DFXWH��D
VHWEDFN�RI�YHJHWDWLRQ�VXFFHVVLRQ�FDQ�EH�SXUVXHG�E\�UHVWRULQJ�K\GURG\QDPLFV
DQG�DHROLDQ�G\QDPLFV��RWKHUZLVH�LW�LV�DGYLVHG�WR�UHIUDLQ�IURP�LQWHUYHQWLRQ�LQ
RUGHU�WR�OHW�QDWXUDO�SURFHVVHV�WDNH�RYHU�
$�IXUWKHU�GLPLQLVKPHQW�RI�WKH�XSNHHS�RI�WKH�DUWLILFLDO�GUDLQDJH�V\VWHP�ZLWKLQ��
WKH�VDOW�PDUVK�LV�UHFRPPHQGHG��,I�LW�LV�QHFHVVDU\�WR�SUHYHQW�ZDWHUORJJLQJ�DW�WKH
IRRW�RI�WKH�VHDZDOO��WKH�XSNHHS�RI�WKH�DUWLILFLDO�GUDLQDJH�VKRXOG�EH�FRQILQHG�WR
WKLV�SXUSRVH�RQO\��$Q�DOWHUQDWLYH�LV�DQ�DGDSWLYH�VHDZDOO�FRQVWUXFWLRQ��ZKLFK�LV
DOUHDG\�SUDFWLVHG�DW�VRPH�VLWHV�LQ�/RZHU�6D[RQ\�
7KHUH�DUH�WZR�GLIIHUHQW�DSSURDFKHV�LQ�FRQVHUYDWLRQ�PDQDJHPHQW�RI�:DGGHQ��
6HD�VDOW�PDUVKHV��h������,Q�WKH�*HUPDQ�QDWLRQDO�SDUNV��DV�ZHOO�DV�LQ�VHYHUDO�VDOW
PDUVK�DUHDV�LQ�WKH�1HWKHUODQGV�DQG�'HQPDUN��WKH�XQGLVWXUEHG�FRXUVH�RI
QDWXUDO�SURFHVVHV�LV�WKH�PDLQ�REMHFWLYH��DQG�D�PDQDJHPHQW�RI�PLQLPXP
LQWHUYHQWLRQ�LV�DSSOLHG��,Q�RWKHU�VDOW�PDUVK�UHVHUYHV��WKH�DLP�LV�RIWHQ�DQ
HQKDQFHPHQW�RI�ELRGLYHUVLW\��DQG�OLYHVWRFN�JUD]LQJ�LV�DSSOLHG�WR�FRQWURO
YHJHWDWLRQ�VXFFHVVLRQ��:KHUHYHU�DSSURSULDWH��D�PD[LPXP�ELRGLYHUVLW\�PD\�EH
REWDLQHG�E\�WKH�LQWURGXFWLRQ�RI�D�ODUJH�VFDOH�PRVDLF�RI�GLIIHUHQW�PDQDJHPHQW
UHJLPHV�LQFOXGLQJ�D�UHJLPH�RI�PLQLPXP�LQWHUYHQWLRQ�
$UWLILFLDO�VDOW�PDUVKHV�DUH�SDUW�RI�WKH�FXOWXUDO�KLVWRU\�RI�WKH�:DGGHQ�ODQGVFDSH���
:KHQ�DLPLQJ�DW�LQFUHDVLQJ�QDWXUDOQHVV�LQ�WKHVH�PDUVKHV��FRQVLGHULQJ�WKLV�LQ�WKH
RYHUDOO�IUDPHZRUN�RI�WKH�:63�LV�UHFRPPHQGHG�
)RU�DUWLILFLDO�VDOW�PDUVKHV�WKDW�GR�QRW�KDYH�D�IDYRXUDEOH�FRQVHUYDWLRQ�VWDWXV���
DQG�ZKLFK�KDYH�RQO\�D�ORZ�SRWHQWLDO�IRU�LQFUHDVHG�QDWXUDOQHVV��UHVWRUDWLRQ
PHDVXUHV��VXFK�DV�WRS�VRLO�UHPRYDO��UH�DUUDQJHPHQW�RI�WKH�DUWLILFLDO�GUDLQDJH
V\VWHP��RU�HYHQ�D�UH�GHVLJQ�RI�WKH�HQWLUH�PDUVK�DUHD�PD\�EH�FRQVLGHUHG�

���6XPPDU\
6DOW�PDUVKHV�LQ�WKH�:DGGHQ�6HD�H[WHQG�RYHU�DOPRVW��������KD��ZKLFK�UHSUHVHQWV
DERXW������RI�WKH�WRWDO�RI�FRDVWDO�VDOW�PDUVKHV�LQ�(XURSH��,Q�FRPSDULVRQ�ZLWK�WKH�����
465��VDOW�PDUVKHV�FRQWLQXHG�WKHLU�H[SDQVLRQ��/HDYLQJ�GDWD�IURP�/RZHU�6D[RQ\�DVLGH�
VDOW�PDUVKHV�LQFUHDVHG�E\�PRUH�WKDQ�������KD�VLQFH�WKH������465��DERXW�WKUHH�
TXDUWHU�RI�WKLV�LQFUHDVH�RFFXUUHG�LQ�EDUULHU�FRQQHFWHG�LVODQG�VDOW�PDUVKHV�

)URP�D�PRUSKRORJLFDO�SRLQW�RI�YLHZ��IRXU�W\SHV�RI�VDOW�PDUVKHV�PD\�EH�GLVWLQJXLVKHG
LQ�WKH�:DGGHQ�6HD�$UHD��YL]����D��EDFN�EDUULHU�PDUVKHV���E��IRUHODQG�PDUVKHV���F�
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%XFKW��+\GURORJLH�XQG�:DVVHUEHZLUWVFKDIWXQJ��������k����
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