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&URS�0RQLWRULQJ�LQ�0RURFFR�8VLQJ�5HPRWH�6HQVLQJ

DQG�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV�

)URP�D�0DQDJHPHQW�3HUVSHFWLYH

6HJKLU�%RX]DIIRXU

0LQLVWU\�RI�$JULFXOWXUH��'LUHFWRUDWH�RI�3URJUDPPLQJ�DQG�(FRQRPLF�$IIDLUV��0RURFFR

*HRUJH�+DQXVFKDN

1DWLRQDO�$JULFXOWXUDO�6WDWLVWLFV�6HUYLFH��8�6��'HSDUWPHQW�RI�$JULFXOWXUH

$%675$&7���6LQFH�WKH�HDUO\�����V��D�TXLWH�HIIHFWLYH�FRRSHUDWLYH�SURJUDP�KDV�EHHQ�HVWDEOLVKHG�EHWZHHQ�0RURFFR·V�0LQLVWU\�RI

$JULFXOWXUH�'3$(�DQG�86'$�1$66���7KH�PDLQ�JRDO�RI�WKH�FRRSHUDWLYH�SURJUDP�ZDV�WR�FUHDWH�D�QHZ�VHW�RI�SUREDELOLW\�EDVHG

DUHD�VDPSOLQJ�IUDPH�VXUYH\V�IRU�DJULFXOWXUDO�VWDWLVWLFV���0DSV��SKRWRJUDSKV�DQG�VDWHOOLWH�LPDJHV�ZHUH�XVHG�WR�EXLOG�DQ�DUHD

VDPSOLQJ�IUDPH�LQ�RUGHU�WR�IXUWKHU�LPSURYH�WKH�DJULFXOWXUDO�VWDWLVWLFV�V\VWHP�LQ�0RURFFR�

7HQ�\HDUV�ODWHU��WKH�DUHD�VDPSOLQJ�IUDPH�DQG�VXUYH\V�ZHUH�RSHUDWLRQDO�DQG�VXFFHVVIXO�LQ�DOO�DJULFXOWXUDO�UHJLRQV���7KH�PDSV�

SKRWRJUDSKV�DQG�VDWHOOLWH�LPDJHV�ZHUH�XVHG�SULPDULO\�IRU�ODQG�XVH�VWUDWLILFDWLRQ�LQ�D�VRPHZKDW�PDQXDO�IDVKLRQ���2QH�PDQDJHPHQW

GHVLUH�ZDV�WR�IXUWKHU�DXWRPDWH�WKH�SURFHVV��VLPLODU�WR�WKH�&RPSXWHU�$VVLVWHG�6WUDWLILFDWLRQ�DQG�6DPSOLQJ��&$66��V\VWHP�XVHG�DW

1$66�LQ�WKH�����V���'LJLWDO�VDWHOOLWH�GDWD��LPDJH�SURFHVVLQJ�V\VWHPV��DQG�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHPV��*,6��PDNH�WKH

HQKDQFHG�DXWRPDWLRQ�D�UHDFKDEOH�JRDO�

,Q�������D�QHZ�SURMHFW�FDOOHG�$JULFXOWXUH�,QYHQWRULHV�DQG�0RQLWRULQJ�$VVHVVPHQW��$*5,0$��VSRQVRUHG�E\�WKH�8QLWHG�1DWLRQV

'HYHORSPHQW�3URJUDP��81'3��ZLWK�SDUWLFLSDWLRQ�IURP�WKH�'LUHFWRU�RI�3URJUDPPLQJ�DQG�(FRQRPLF�$IIDLUV��'3$(��DQG�WKH

5R\DO�&HQWHU�IRU�5HPRWH�6HQVLQJ��&576��RI�0RURFFR�ZDV�LQLWLDWHG���2YHU�WKH�ODVW�VHYHUDO�\HDUV��WKLV�SURMHFW�KDV�EHHQ�DLPHG�DW

GHYHORSLQJ�WKH�LQIUDVWUXFWXUH�WR�XWLOL]H�PRUH�UHPRWHO\�VHQVHG�GDWD�DQG�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHPV�LQ�FURS�PRQLWRULQJ�DQG�LQ

WKH�GLVVHPLQDWLRQ�RI�DJULFXOWXUDO�VWDWLVWLFV���,Q�������86'$�1$66�DQG�86'$�$56�DOVR�VWDUWHG�WR�SDUWLFLSDWH�E\�SURYLGLQJ�VRPH

WHFKQLFDO�DVVLVWDQFH�IRU�WKH�$*5,0$�SURMHFW���7KH�SURMHFW�KDG�VHYHUDO�PDMRU�JRDOV���7KH�ILUVW�ZDV�WR�XVH�PLG�UHVROXWLRQ�UHPRWHO\

VHQVHG�GDWD��VXFK�DV�/DQGVDW�DQG�6327��WR�XSGDWH�WKH�DUHD�VDPSOLQJ�IUDPH�IRU�DJULFXOWXUDO�VWDWLVWLFV���7KH�VHFRQG�ZDV�WR�FUHDWH

WKH�LQIUDVWUXFWXUH�IRU�FRPSRVLWLQJ�FRDUVH�UHVROXWLRQ�YHJHWDWLYH�LQGH[�GDWD�IRU�WLPHO\�YHJHWDWLRQ�DQG�FURS�PRQLWRULQJ���7KH�WKLUG

JRDO�ZDV�WR�EXLOG�DQG�HYDOXDWH�DJURPHWHRURORJLFDO�\LHOG�PRGHOV���7KH�IRXUWK�JRDO�ZDV�WR�GHYHORS�WKH�GDWDEDVH�DQG�*,6�FDSDELOLW\

IRU�WKH�DERYH�IRXU�JRDOV�DQG�IRU�IXWXUH�GLVVHPLQDWLRQ�RI�RIILFLDO�DJULFXOWXUDO�VWDWLVWLFV�DV�ZHOO���7KLV�SDSHU�GHVFULEHV�WKH�SURJUHVV

PDGH�WRZDUGV�WKHVH�JRDOV�

�� $UHD�)UDPH�6DPSOLQJ�DQG�6XUYH\V

,Q�������0RURFFR·V�0LQLVWU\�RI�$JULFXOWXUH·V�'LUHFWRUDWH�RI�3URJUDPPLQJ�DQG�(FRQRPLF�$IIDLUV

�'3$(��HQWHUHG�LQWR�D�ORQJ�WHUP�FRRSHUDWLYH�DJUHHPHQW�ZLWK�WKH�8�6��'HSDUWPHQW�RI�$JULFXOWXUH·V

1DWLRQDO�$JULFXOWXUDO�6WDWLVWLFV�6HUYLFH��86'$�1$66��WR�EXLOG�D�IXOO\�RSHUDWLRQDO�DUHD�VDPSOLQJ�IUDPH

EDVHG�VXUYH\�SURJUDP���$Q�DUHD�VDPSOLQJ�IUDPH�ZDV�FRQVWUXFWHG��RQH�DJULFXOWXUDO�SURYLQFH�DW�D�WLPH�

DQG�SUREDELOLW\�EDVHG�VDPSOHV�ZHUH�GUDZQ���'DWD�FROOHFWLRQ�ZDV�FRQGXFWHG�DQG�VXUYH\�GDWD�HGLWHG�DQG

VXPPDUL]HG���6XUYH\�UHVSRQVH�UDWHV�DUH�YHU\�JRRG�LQ�0RURFFR���7KH�DUHD�IUDPH�SURJUDP�LV�IXOO\

RSHUDWLRQDO�DQG�WKH�FRHIILFLHQWV�RI�YDULDWLRQ��&9V��PHHW�PDQDJHPHQW·V�WDUJHW�H[SHFWDWLRQV���$W�WKH

QDWLRQDO�OHYHO�IRU�VPDOO�JUDLQV��&9V�DUH�LQ�WKH���WR���SHUFHQW�UDQJH���$W�WKH�SURYLQFH�OHYHO��WKH\�DUH�LQ

WKH���WR����SHUFHQW�UDQJH�

7KXV��WKH�$*5,0$�SURMHFW�KDV�D�IXOO\�RSHUDWLRQDO�DUHD�VDPSOLQJ�IUDPH�WR�EXLOG�RQ�LQ�0RURFFR���6RPH

RI�WKH�UHIHUHQFHV�RQ�DUHD�IUDPH�VDPSOLQJ�DUH�+RXVHPDQ�>����@��+DQXVFKDN�DQG�0RUULVH\�>����@�

)HFVR��7RUWRUD�DQG�9RJHO�>����@��&RWWHU�DQG�1HDORQ�>����@��%RX]DIIRXU�DQG�0HUGDV�>����@��DQG

)$2�>����@�
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�� $*5,0$�3URMHFW

+DYLQJ�WKH�HVWDEOLVKHG�DUHD�VDPSOLQJ�IUDPH�IRU�0RURFFR��WKH�$*5,0$�SURMHFW�VWDII�IRFXVHG�RQ�WKH

PRUH�H[WHQVLYH�XVH�RI�UHPRWHO\�VHQVHG�GDWD�DQG�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHPV�WR�IXUWKHU�HQKDQFH

0RURFFR·V�DJULFXOWXUDO�VWDWLVWLFV�V\VWHP�

,Q�0RURFFR��DV�DOO�RYHU�WKH�ZRUOG��ZH�DUH�DOZD\V�ORRNLQJ�IRU�ZD\V�WR�LPSURYH�JHRJUDSKLF�LQIRUPDWLRQ�

LQFOXGLQJ�DJULFXOWXUDO�VWDWLVWLFV���6FLHQWLVWV�KDYH�ORQJ�EHHQ�DZDUH�RI�WKH�LPSRUWDQFH�RI�RYHUOD\LQJ�PRUH

WKDQ�RQH�OHYHO�RI�JHRUHIHUHQFHG�LQIRUPDWLRQ���$�ODUJH�YDULHW\�RI�LQIRUPDWLRQ�LV�DYDLODEOH�VXFK�DV�WDEXODU

GDWD��WKHPDWLF�PDSV��DHULDO�SKRWRV��VDWHOOLWH�PDSV��VDPSOH�VXUYH\V��&HQVXVHV��HWF���WKDW�FDQ�EH�RYHUODLG

DW�WKH�VDPH�VFDOH���)RU�GHFDGHV��WKH�TXHVWLRQ�ZDV�KRZ�WR�FRPELQH�DOO�WKHVH�GDWD�LQ�D�KRPRJHQHRXV

V\VWHP�IRU�DQDO\VLV���+RZ�FDQ�ZH�KDQGOH�DQG�DQDO\]H�GLIIHUHQW�GDWD�VRXUFHV�WR�EH�XVHIXO�IRU�GHFLVLRQ

DQG�SROLF\�PDNHUV"��7R�DQVZHU�WKHVH�TXHVWLRQV��LQIRUPDWLRQ�WHFKQRORJ\�VSHFLDOLVWV�KDYH�FUHDWHG�VHYHUDO

V\VWHPV�WKDW�FDQ�VDWLVI\�SHRSOH�LQWHUHVWHG�LQ�WKLV�GRPDLQ���7KRVH�V\VWHPV�DUH�*HRJUDSKLF�,QIRUPDWLRQ

6\VWHPV��*,6��DQG�LPDJH�DQDO\VLV�V\VWHPV�

8VLQJ�*,6�DQG�LPDJH�DQDO\VLV�V\VWHPV��WKH�$*5,0$�SURJUDP�ZDV�DLPHG�DW�XVLQJ�PRUH�UHPRWHO\

VHQVHG�LQIRUPDWLRQ�DQG�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHPV��*,6��WHFKQRORJ\�WR�VXSSOHPHQW�WKH�H[LVWLQJ

FURS�PRQLWRULQJ�DQG�RIILFLDO�DJULFXOWXUDO�VWDWLVWLFV�V\VWHPV�RI�0RURFFR���7KH�IROORZLQJ�VHFWLRQV�RI�WKH

SDSHU�GLVFXVV�WKH�SURJUHVV�WR�GDWH�RI�WKH�$*5,0$�SURMHFW�DQG�WKH�0RURFFR�&HQVXV�RI�$JULFXOWXUH�

�� 8SGDWLQJ�WKH�$UHD�6DPSOLQJ�)UDPH�6WUDWLILFDWLRQ

7KH�ILUVW�DSSOLFDWLRQ�RI�$*5,0$�ZDV�WR�XWLOL]H�8�6��/DQGVDW�70�DQG�)UHQFK�6327�GDWD�WR�XSGDWH�WKH

ODQG�FRYHU�XVH�VWUDWD�IRU�0RURFFR·V�DUHD�VDPSOLQJ�IUDPH��ZKLFK�ZDV�HVWDEOLVKHG�DQG�IL[HG�D�GHFDGH

HDUOLHU���0RURFFR·V�DUHD�IUDPH�KDV�XVHG�HLJKW�ODQG�FRYHU�XVH�VWUDWD�³�QRQ�LUULJDWHG�FURSODQG��LUULJDWHG

FURSODQG��IUXLW�WUHHV��IRUHVWV��UDQJHODQG��VPDOO�WRZQV�DQG�ODUJH�YLOODJHV���0RURFFR�KDV�FRQGXFWHG�DUHD

IUDPH�VDPSOH�VXUYH\V�IRU�JHQHUDO�SXUSRVH�DJULFXOWXUDO�VWDWLVWLFV�IRU�D�GHFDGH�QRZ���&XUUHQWO\��WKH�PDMRU

LQSXW�LV����������VFDOH�PDSV�ZKLFK�DUH�XSGDWHG�E\�DJULFXOWXUH�H[WHQVLRQ�SHUVRQQHO�ZLWK�ILHOG�YLVLWV��

7KH�FXUUHQW�SURFHGXUHV�IROORZ�WKH�VWULFW�QDWXUDO�ERXQGDU\�UXOHV�WR�WKH�PD[LPXP�H[WHQW�IHDVLEOH��VLPLODU

WR�WKH�8�6��DUHD�IUDPH�IRU�JHQHUDO�SXUSRVH�DJULFXOWXUDO�VWDWLVWLFV��DQG�QRW�MXVW�UHPRWH�VHQVLQJ

DSSOLFDWLRQV���)LJXUH���VKRZV�RQH�PDS�VKHHW�RI�WKH�DUHD�IUDPH�

7KH�$*5,0$�SURMHFW�SURYLGHV�WKH�RSSRUWXQLW\�WR�WHVW�PRUH�DXWRPDWHG�UHPRWHO\�VHQVHG�LQSXWV�IRU

XSGDWLQJ�DUHD�IUDPH�VWUDWLILFDWLRQ���,Q�IDFW��'3$(�'6,�SHUVRQQHO�ZRUNLQJ�SDUW�WLPH�DW�WKH�5R\DO�&HQWHU

IRU�5HPRWH�6HQVLQJ��&576��RQ�63$5&����ZRUNVWDWLRQV�DUH�SKRWR�LQWHUSUHWLQJ�WKH�HLJKW�DUHD�IUDPH

VWUDWD�ERXQGDULHV�IRU�VHYHUDO�SURYLQFHV�XVLQJ�6327�LPDJHU\���7KH�QHZ�VWUDWD�ERXQGDULHV�DUH�WKHQ

´RYHUODLGµ�RQ�D�OLJKW�WDEOH�ZLWK�WKH�FXUUHQW�DUHD�IUDPH������������DQG�WKHQ�WKH�GLIIHUHQFHV�DUH

LGHQWLILHG���7KHQ��ILHOG�YLVLWV�DUH�PDGH�WR�YHULI\�ZKLFK�LV�FRUUHFW���&RUUHFWLRQV�DUH�PDGH�DQG�VWUDWXP

ERXQGDULHV�DUH�PRYHG�WR�WKH�QHDUHVW�QDWXUDO�IHDWXUH���7KH�ILQDO�SURGXFW�LV�WKHQ�SULQWHG�DW�D�VFDOH�RI

�����������7KH�IUDPH�IRU�WKH�SURYLQFH�RI�6HWWDW�LV�VKRZQ�LQ�)LJXUH���

7UDLQLQJ�LQ�LPDJH�LQWHUSUHWDWLRQ�RI�'3$(�'6,�SHUVRQQHO�ZDV�SURYLGHG�E\�VWDII�IURP�WKH�5R\DO�&HQWHU

IRU�5HPRWH�6HQVLQJ���,Q�IDFW��WUDLQLQJ�LQ�DUHD�IUDPH�VWUDWLILFDWLRQ�SURFHGXUHV�ZDV�SURYLGHG�WR�WKH�VWDII

RI�WKH�5R\DO�&HQWHU�IRU�5HPRWH�6HQVLQJ�E\�WKH�'3$(�'6,�VWDII���7KXV��DQ�HIIHFWLYH�SDUWQHUVKLS�ZDV

IRUPHG�WR�GHVLJQ�IXWXUH�DUHD�IUDPH�XSGDWLQJ�SURFHGXUHV�WKDW�XWLOL]H�HDUWK�UHVRXUFH�VDWHOOLWH�GDWD�DV�DQ

LQSXW�
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)LJXUH������$Q�$UHD�)UDPH�6WUDWD�0DS��0RURFFR )LJXUH������$UHD�)UDPH�IRU�6HWWDW�3URYLQFH��0RURFFR

)LJXUH�����6327�,PDJH�RI�.HQLWUD�3URYLQFH��0RURFFR
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7KLV�SURFHGXUH�KDV�ZRUNHG�ZHOO�IRU�.HQLWUD��D�PDMRU�DJULFXOWXUDO�SURYLQFH�LQ�0RURFFR��DQG�RWKHU

SURYLQFHV�DUH�XQGHUZD\���$�FDWHJRUL]HG�6327�LPDJH�RI�.HQLWUD�LV�VKRZQ�LQ�)LJXUH���

7KH�IXWXUH�SODQ�LV�WR�RYHUOD\�WKH�GLJLWL]HG�YHFWRU�YHUVLRQ�RI�WKH�RULJLQDO�IUDPH�ZLWK�WKH�VDWHOOLWH�LPDJHU\

XVLQJ�*,6�DQG�UHPRWH�VHQVLQJ�LPDJH�DQDO\VLV�VRIWZDUH���2QH�LQJUHGLHQW�PLVVLQJ�IRU�0RURFFR�LV�WKH�ODFN

RI�GLJLWDO�YHUVLRQV�RI�WRSRJUDSKLF�PDSV��VXFK�DV�WKH�GLJLWDO�OLQH�JUDSK��'/*��GDWD�IRU�WKH�8�6����7KH

SODQ�LV�WR�RYHUOD\�WKH�ROG�IUDPH�VWUDWD�DQG�SULPDU\�VDPSOLQJ�XQLW��368��ERXQGDULHV�RQWR�WKH�VDWHOOLWH

LPDJHU\�LQ�D�*,6�DQG�RQO\�XSGDWH�WKH�FKDQJHV�QHFHVVDU\�LQ�WKH�VWUDWD�DQG�368�ERXQGDULHV��DV�ZHOO�DV

DQ\�QHZ�SROLWLFDO�RU�PDS�ERXQGDULHV���)LHOG�ZRUN�FDQ�VWLOO�EH�XVHG�WR�YHULI\�FKDQJHV�WKDW�DUH�QRW

FHUWDLQ���+RZHYHU��WKH�PDQXDO�VWHS�RI�PDWFKLQJ�DQG�WUDQVIHUULQJ�WZR�YHUVLRQV�RI�WKH�IUDPH�WR�RQH�SDSHU

PDS�FDQ�EH�HOLPLQDWHG�DQG�ZLOO�WKXV�VDYH�ODERU�

7KH�DUHD�IUDPH�REMHFWLYH�IROORZLQJ�WKH�$*5,0$�SURMHFW�LV�WR�SURYH�WKH�SURFHVV�DQG�GHYHORS�WKH

PHWKRGRORJ\�DQG�WHFKQRORJ\�WUDQVIHU�IRU�GLJLWDO�DUHD�IUDPH�FRQVWUXFWLRQ�LQ�0RURFFR���$UHDV�ZLWK

GLIIHUHQW�WRSRJUDSKLFDO�IHDWXUHV�DQG�DJULFXOWXUDO�SUDFWLFHV�ZLOO�EH�FKRVHQ�WR�WHVW�WKH�SURFHVV�

6RPH�RWKHU�JHQHUDO�LVVXHV�DVVRFLDWHG�ZLWK�0RURFFR·V�DUHD�IUDPH�DUH�����ZKHQ�KDV�WKH�IUDPH�FKDQJHG

HQRXJK�WR�ZDUUDQW�UHGRLQJ�WKH�IUDPH�DQG�VDPSOLQJ�IRU�D�SURYLQFH�����FKDQJLQJ�SROLWLFDO�ERXQGDULHV�

���IRUPDWLRQ�RI�D�VSHFLDOLW\�VWUDWD�IRU�YHJHWDEOHV�����H[DPLQLQJ�SRLQW�VDPSOLQJ�DV�DQ�RSWLRQ�LQ�SURYLQFHV

ZLWK�QRQ�LQWHQVLYH�FXOWLYDWLRQ��DQG����WKH�XVH�RI�DQ�DUHD�IUDPH�VDPSOH�WR�PHDVXUH�WKH�$JULFXOWXUH

&HQVXV�FRYHUDJH�

$V�UHJDUGV�ZKDW�FULWHULD�WR�XVH�WR�GHFLGH�LI�D�SURYLQFH�LV�GXH�IRU�DQ�XSGDWHG�DUHD�IUDPH��WKHUH�DUH

VHYHUDO���([DPLQLQJ�WKH�/DQGVDW�70�RU�6327�IRU�PDMRU�ODQG�XVH�FKDQJHV�LV�FHUWDLQO\�RQH�PHWKRG��

$QRWKHU�PHWKRG�LV�WR�H[DPLQH�WKH�FXUUHQW�DUHD�IUDPH�VDPSOH�GDWD�WR�VHH�LI�WKH�VDPSOH�VHJPHQWV�VWLOO

PHHW�WKH�RULJLQDO�VWUDWD�GHILQLWLRQ���$OVR��LI�WKH�WRWDO�QXPEHU�RI�WUDFWV�LQFUHDVH�PHDVXUDEO\��WKLV�FRXOG�EH

DQ�LQGLFDWRU�RI�XUEDQ�JURZWK�LQWR�DJULFXOWXUDO�DUHDV���6LQFH�VWUDWLILFDWLRQ�RIWHQ�SURYLGHV�D�UDWKHU�IODW

RSWLPXP�VXUYH\��WKH�FKDQJH�LQ�ODQG�FRYHU�XVH�VKRXOG�EH�TXLWH�VXEVWDQWLDO�EHIRUH�WKH�ILQDQFLDO

LQYHVWPHQW�LQ�XSGDWLQJ�WKH�DUHD�IUDPH�EHFRPHV�IHDVLEOH�

0RURFFR·V�RULJLQDO�DUHD�VDPSOLQJ�IUDPH�GLG�QRW�KDYH�D�URWDWLRQ�VFKHPH���,W�LV�QRZ�GHVLUDEOH�WR�KDYH�D

URWDWLRQ�VFKHPH���5HVSRQGHQW�EXUGHQ�UHOLHI�DQG�DQ�DELOLW\�WR�UHVSRQG�WR�VSHFLDO�VXUYH\�QHHGV�ZLWK

DGGLWLRQDO�UHSOLFDWLRQV�DUH�QRZ�ERWK�GHVLUHG���$�URWDWLRQ�VFKHPH�VLPLODU�WR�WKH�RQH�XVHG�E\

86'$�1$66�ZLOO�EH�XVHG�LQ�WKH�IXWXUH�

,Q�UHFHQW�\HDUV��WKH�QHHG�IRU�YHJHWDEOH�VWDWLVWLFV�KDV�LQFUHDVHG���,Q�WKH�IXWXUH��D�YHJHWDEOH�VWUDWXP�ZLOO

EH�EXLOW�LQWR�QHZ�IUDPHV�IRU�PDMRU�YHJHWDEOH�SURGXFLQJ�SURYLQFHV���8QWLO�WKHQ��KRZHYHU��D�SRVW�

VWUDWLILFDWLRQ�RI�WKH�DUHD�IUDPH�VDPSOH�LV�UHFRPPHQGHG���7KH�6327�GDWD�KDYH�EHHQ�XVHIXO�LQ�LGHQWLI\LQJ

PDMRU�YHJHWDEOH�SURGXFLQJ�DUHDV���7KH�LUULJDWHG�DQG�UHFWDQJXODU�ILHOG�SDWWHUQV�DLG�LQ�ORFDWLQJ�WKHVH

DUHDV���,Q�DGGLWLRQ��ILHOG�REVHUYHUV�KDYH�EHHQ�ORFDWLQJ�YHJHWDEOH�SURGXFLQJ�DUHDV�RQ�WKHLU�PDSV���7KLV�LV

HVSHFLDOO\�QHFHVVDU\�IRU�WKH�VPDOOHU��LUUHJXODUO\�VKDSHG�ILHOGV���7KXV��SRVW�VWUDWXP�ERXQGDULHV�FDQ�EH

FUHDWHG�IRU�D�YHJHWDEOH�GRPDLQ�HVWLPDWRU�LQ�WKH�PHDQWLPH���7KHUH�LV�DQ�DGGLWLRQDO�GDWD�FROOHFWLRQ

FKDOOHQJH�LQ�WKDW�VRPH�RI�WKH�ILHOGV�DUH�XVHG�WR�SURGXFH�VHYHUDO�VHDVRQDO�YHJHWDEOH�FURSV�GXULQJ�D

FDOHQGDU�\HDU�

�� &HQVXV�RI�$JULFXOWXUH

0RURFFR�KDV�UHFHQWO\�FRQGXFWHG�DQ�DJULFXOWXUDO�FHQVXV�IRU�WKH�ILUVW�WLPH�LQ�PRUH�WKDQ����\HDUV���7KH

&HQVXV�ZLOO�VXSSO\�D�QHDUO\�FRPSOHWH�OLVW�RI�IDUP�RSHUDWRUV�LQ�0RURFFR���7KH�OLVW�FDQ�WKHQ�EH�XVHG�IRU
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OLVW�RQO\�VXUYH\V��LI�GHVLUHG��EXW�FHUWDLQO\�IRU�PXOWLSOH�IUDPH�VXUYH\V���)RU�PXOWLSOH�IUDPH�VXUYH\V��D

OLVW�VDPSOLQJ�IUDPH�FDQ�EH�GHYHORSHG�IURP�WKH�DJULFXOWXUDO�FHQVXV���$V�SDUW�RI�WKH�SURFHVV��ZH�UHWDLQ�DV

PXFK�LQIRUPDWLRQ�DV�SRVVLEOH�DERXW�HDFK�RSHUDWLRQ���7KLV�VKRXOG�LQFOXGH�LQIRUPDWLRQ�RQ�WKH�VL]H�RI�WKH

RSHUDWLRQ��WKH�QXPEHU�DQG�W\SH�RI�OLYHVWRFN��DQG�WKH�IDUPHU�LGHQWLILFDWLRQ�QXPEHU���$OO�RI�WKLV

LQIRUPDWLRQ�ZLOO�EH�XVHIXO�IRU�OLVW�RQO\�RU�PXOWLSOH�IUDPH�VXUYH\V���,Q�HLWKHU�FDVH��VWUDWLILFDWLRQ�RI�WKH

OLVW�LV�KLJKO\�GHVLUDEOH�WR�UHGXFH�YDULDQFH�IRU�WKH�LWHPV�RI�LQWHUHVW�

$�VHFRQG�SDUW�RI�WKH�DJULFXOWXUDO�FHQVXV�LV�WR�FKHFN�IRU�DQ\�XQGHUFRYHUDJH���,Q�DQ\�FHQVXV�RI�WKLV�VL]H�

VRPH�IDUPHUV�ZLOO�EH�PLVVHG���$�JRRG�ZD\�WR�LQGHSHQGHQWO\�FKHFN�WKH�FHQVXV�LV�E\�FRQGXFWLQJ�DQ�DUHD

VXUYH\�WR�GHWHFW�PLVVHG�RSHUDWLRQV���$Q�DUHD�VXUYH\�ZDV�FRQGXFWHG�WR�FKHFN�IRU�&HQVXV�XQGHUFRYHUDJH��

7KH�WUDGLWLRQDO�DUHD�VHJPHQW�GHVLJQ�ZDV�XVHG�IRU�WKH�VXUYH\�DQG�ERWK�WKH�FHQWUDO�RIILFH�VWDII�DQG�WKH

HQXPHUDWRUV�ZHUH�IDPLOLDU�ZLWK�WKH�FRQFHSWV���7KH�DUHD�IUDPH�VDPSOH�ZDV�GHVLJQHG�IRU�QDWLRQDO

FRYHUDJH�PHDVXUHV���7KH�DJULFXOWXUDO�FHQVXV�ZRXOG�SUREDEO\�UHTXLUH�PRUH�HQXPHUDWRUV�WKDQ�ZHUH

FXUUHQWO\�RQ�VWDII���$�FDUHIXO�FRRUGLQDWLRQ�HIIRUW�ZDV�QHHGHG�WR�QRW�OHW�DQ�HQXPHUDWRU�ZRUN�ERWK�WKH

FHQVXV�DQG�DQ�XQGHUFRYHUDJH�VHJPHQW�LQ�WKH�VDPH�DUHD���7KH�LQGHSHQGHQFH�RI�WKH�WZR�DFWLYLWLHV�LV

LPSRUWDQW�

7KH�LPSRUWDQW�YROXPH�RI�GDWD�WR�EH�GHULYHG�IURP�WKH�$JULFXOWXUDO�&HQVXV�QHHGV�D�SRZHUIXO�V\VWHP�WR

KHOS�PDQDJH�LW���7KH�$JULFXOWXUDO�,QIRUPDWLRQ�6\VWHP��$,6��WR�EH�GHYHORSHG�ZLOO�VDWLVI\�WKHVH�QHHGV��

,QWHJUDWLQJ�WKLV�ODUJH�DPRXQW�RI�LQIRUPDWLRQ�LQ�D�FDUWRJUDSKLF�V\VWHP�QHHGV�WKH�XVH�RI�QHZ�WHFKQRORJLHV

RI�LQIRUPDWLRQ�PDQDJHPHQW���7KLV�LV�RI�D�JUHDW�KHOS�WR�GUDZ�VDPSOHV�DW�DQ\�PRPHQW�DQG�DQDO\]H�WKHP

LQ�DQ�HDV\�DQG�LQWHUDFWLYH�ZD\�E\�VWDWLVWLFV�RU�FDUWRJUDSKLF�VRIWZDUH�

�� 9HJHWDWLRQ�&RQGLWLRQ�0RQLWRULQJ

2QH�RI�WKH�JRDOV�RI�$*5,0$�ZDV�WR�GHYHORS�WKH�LQIUDVWUXFWXUH�QHFHVVDU\�WR�PRQLWRU�YHJHWDWLYH

FRQGLWLRQ�DFURVV�ODUJH�DUHDV�XVLQJ�SRODU�RUELWLQJ�ZHDWKHU�VDWHOOLWH�GDWD��VXFK�DV�IURP�12$$·V�$9+55

VHQVRU���0RURFFR�LQLWLDOO\�KDG�GLIILFXOW\�LQ�REWDLQLQJ�$9+55�GDWD�LQ�D�WLPHO\�IDVKLRQ�IURP�WKLUG�SDUW\

SURYLGHUV���7KH�5R\DO�&HQWHU�IRU�5HPRWH�6HQVLQJ�PDGH�WKH�GHFLVLRQ�WR�EXLOG�D�UHFHLYLQJ�VWDWLRQ�IRU

12$$�$9+55�GDWD��DQG�VLPLODU�IXWXUH�VHQVRUV���7KH\�KDYH�LQYHVWHG�WKH�IXQGV�DQG�VWDII�WR�EXLOG�D

UHFHLYLQJ�VWDWLRQ�DQG�GDWD�SURFHVVLQJ�IDFLOLW\�IRU�0RURFFR���7KLV�VWDII�DQG�IDFLOLW\�ZLOO�HQDEOH�0RURFFR

WR�DVVHPEOH�WLPHO\�FRPSRVLWHV����GD\V�����GD\V�����GD\V��HWF���RI�D�1RUPDOL]HG�'LIIHUHQFH�9HJHWDWLYH

,QGH[��1'9,��IRU�WKH�$9+55�GDWD���2QH�QLFH�IHDWXUH�IRU�0RURFFR�LV�WKDW�RQH�$9+55�VFHQH�FRYHUV

WKH�FRXQWU\��WKXV�HOLPLQDWLQJ�WKH�QHHG�IRU�PRVDLFLQJ���6LQFH�D�PDMRU�FRQFHUQ�LQ�0RURFFR�LV�HDUO\

GHWHFWLRQ�RI�GURXJKW�FRQGLWLRQV�IRU�UDLQIHG�VPDOO�JUDLQV��YHJHWDWLYH�LQGH[�PRQLWRULQJ�ZLOO�EH�D�XVHIXO

DGGLWLRQ���,QLWLDOO\��WKH�YHJHWDWLYH�LQGH[�PDSV�ZLOO�EH�XVHG�IRU�TXDOLWDWLYH�YLHZLQJ�RI�FURS�DUHDV�GXULQJ

WKH�VHDVRQ��VXFK�DV�WKRVH�FXUUHQWO\�GLVSOD\HG�RQ�86'$�1$66·V�,QWHUQHW�:HE�3DJH�

ZZZ�XVGD�JRY�QDVV��XVLQJ�WKH�6WDWLVWLFDO�5HVHDUFK�LFRQ�>$OOHQ�HW�DO������@�

$QRWKHU�XVH�RI�WKH�$9+55�1'9,�GDWD�LV�WR�VKRZ�EURDG�ODQG�FRYHU�XVH�WKHPH�PDSV�DW�WKH�QDWLRQDO�DQG

UHJLRQDO�OHYHO�VLPLODU�WR�WKH�86*6·V�>/RYHODQG�HW�DO������@���2I�FRXUVH��WKH�QXPEHU�RI�FDWHJRULHV�DQG

WKH�DFFXUDF\�LV�OLPLWHG�E\�WKH�����NLORPHWHU�UHVROXWLRQ���+RZHYHU��IRU�UHODWLYHO\�TXLFN�´DQQXDOµ�ORRNV

DW�0RURFFR·V�EURDG�ODQG�FRYHU��LW�LV�TXLWH�IHDVLEOH���1DWLRQDO�$9+55�FRYHUDJH�IRU�WKH�´VXUIDFH

WHPSHUDWXUH�LV�VKRZQ�LQ�)LJXUH���



���

)LJXUH��� 6XUIDFH�7HPSHUDWXUH��0RURFFR

�� &URS�<LHOG�)RUHFDVWLQJ

(DUO\�VHDVRQ�FURS�\LHOG�IRUHFDVWV�UHPDLQ�D�VHULRXV�FKDOOHQJH�DURXQG�WKH�ZRUOG���7KH�PDMRU�UHDVRQ�LV

WKDW�LQ�VRPH�FURS�VHDVRQV�WKHUH�LV�VXEVWDQWLDO�YDULDWLRQ�LQ�\LHOG�SRWHQWLDO�EHWZHHQ�WKH�HDUO\�IRUHFDVW

SHULRG�DQG�WKH�ILQDO�\LHOG�DW�KDUYHVW��GXH�WR�ZHDWKHU��LQVHFWV��GLVHDVHV��HWF���+RZHYHU��EXLOGLQJ�WKH�GDWD

EDVH�RI�UHODWHG�IDFWRUV��VXFK�DV�FRQYHQWLRQDO�DJULFXOWXUDO�VWDWLVWLFV�IRUHFDVWV��GDWD�IURP�H[WHQVLRQ�DJHQWV

DQG�IDUPHUV��ZHDWKHU�VWDWLRQ�GDWD��DQG�UHODWHG�PRGHOV�VXFK�DV�SODQW�ZDWHU�VWUHVV�DQG�12$$�1'9,�GDWD�

YDULRXV�PRGHO�RXWSXWV�FDQ�EH�FDOFXODWHG�DQG�FRPSDUHG�WR�WKH�ILQDO�FURS�FXWWLQJ�GDWD�DQG�RIILFLDO

HVWLPDWHV�IURP�'3$(�'6,���7KH�ORQJ�WHUP�JRDO�LV�WR�LQFUHDVH�WKH�DFFXUDF\�RI�WKH�HDUO\�VHDVRQ

IRUHFDVWV���0HDVXUDEOH�LPSURYHPHQWV�LQ�WKH�HDUO\�VHDVRQ�IRUHFDVWV�ZRXOG�EH�TXLWH�EHQHILFLDO�WR�WKH

HFRQRP\�DQG�LPSRUW�H[SRUW�GHFLVLRQV�DQG�SODQV�RI�0RURFFR�

7KH�$JULFXOWXUDO�,QVWLWXWH�LQ�5DEDW��WKH�5R\DO�&HQWHU�IRU�5HPRWH�6HQVLQJ�DQG�86'$·V�$JULFXOWXUDO

5HVHDUFK�6HUYLFH�DUH�LQYROYHG�LQ�GHILQLQJ�DQG�WHVWLQJ�DJURPHWHRURORJLFDO�FURS�\LHOG�PRGHOV�DW�WKH

SURYLQFH�OHYHO���7KH�PRGHOV�DUH�VLPLODU�WR�WKRVH�IURP�WKH�8�6��/$&,(�DQG�$J5,67$56�SURJUDPV�

IROORZ�RQ�ZRUN�>7D\DD�HW�DO������@�ZKLFK�GHVFULEHV�WKH�0RURFFR�VLWXDWLRQ�DQG�PRGHOLQJ�DSSURDFK��DQG

WKH�XVH�RI�1'9,�LQ�VSULQJ�ZKHDW�\LHOG�PRGHOLQJ�LQ�WKH�8�6��>'RUDLVZDP\�DQG�&RRN�����@���2QH�RI�WKH

FDOFXODWHG�PRGHO�LQSXWV��DYDLODEOH�VRLO�PRLVWXUH��LV�VKRZQ�LQ�)LJXUH���



���

)LJXUH��� $YDLODEOH�6RLO�0RLVWXUH��%HUUHFKLG��0RURFFR

7KH�PRGHOV�XVH�PHWHRURORJLFDO�LQSXWV�IURP�JURXQG�VWDWLRQV�DQG�VRPH�IURP�PHWHRURORJLFDO�VDWHOOLWHV�

VRLO�W\SHV�DQG�WH[WXUH��SODQW�JURZWK�SURFHVVHV�DQG�PHDVXUHPHQWV��DQG�UHPRWHO\�VHQVHG�YHJHWDWLYH�LQGH[

GDWD���5HVXOWV�VR�IDU�LQGLFDWH�VRPH�SURPLVH�IRU�HDUO\�VHDVRQ�\LHOG�IRUHFDVWLQJ���+RZHYHU��'3$(�'6,�LV

QRW�DQ�RSHUDWLRQDO�XVHU�IRU�VXFK�PRGHOV���'3$(�'6,�UHOLHV�RQ�IDUPHU�UHSRUWHG�\LHOGV�DQG�REMHFWLYH

\LHOG�GDWD�DV�LQSXWV�WR�WKHLU�RIILFLDO�\LHOG�VWDWLVWLFV�

�� &URS�$FUHDJH�(VWLPDWLRQ

0RURFFR�FXUUHQWO\�FRQGXFWV�DQ�DQQXDO�DUHD�IUDPH�EDVHG�VDPSOH�VXUYH\��ZKLFK�LV�WKH�SULPDU\�LQSXW�WR

RIILFLDO�VWDWLVWLFV�RQ�PDMRU�FURS�DFUHDJH���7KLV�PHWKRG�LV�TXLWH�VDWLVIDFWRU\�IRU�PDMRU�FURSV�

+RZHYHU��WKH�$*5,0$�SURMHFW�ZDQWHG�WR�H[DPLQH�PLG�UHVROXWLRQ�UHPRWHO\�VHQVHG�GDWD�DV�D

VXSSOHPHQW�WR�WKH�DUHD�IUDPH�JURXQG�GDWD�VDPSOH�DSSURDFK���86'$�1$66�KDV�XVHG�D�UHJUHVVLRQ

HVWLPDWRU�DSSURDFK�IRU�VXFK�SXUSRVHV�RQ�D�OLPLWHG�EDVLV�LQ�D�QXPEHU�RI�6WDWHV��VLQFH�����

>$OOHQ�DQG�+DQXVFKDN�������&UDLJ�����@���(YHQ�LQ�WKH�8�6���WKH�FRVW�EHQHILW�DQDO\VLV�UHVXOWV�RI�WKLV

DSSURDFK��DW�WKH�VWDWH�OHYHO��KDV�EHHQ�GHEDWDEOH�DW�WLPHV���+RZHYHU��WKH�ZDOO�WR�ZDOO�FDWHJRUL]DWLRQ�RI

/DQGVDW�70�GDWD�DOVR�HQDEOHV�WKH�FDOFXODWLRQ�RI�FRXQW\�OHYHO�HVWLPDWHV�RI�FURS�DFUHDJH�ZLWK�PHDVXUDEOH

VWDWLVWLFDO�SUHFLVLRQ��DV�ZHOO�DV�IRU�QHZ�DUHDV�RI�LQWHUHVW�VXFK�DV�ZDWHUVKHGV�DQG�ULYHU�EDVLQV���,Q

DGGLWLRQ��VSDWLDO�PDSV�RI�WKRVH�DUHDV��VKRZLQJ�ZKHUH�WKH�FURSV�RI�LQWHUHVW�DUH�DV�ZHOO�DV�WKH�WRWDO

DFUHDJH��DUH�SURYLGHG�WR�D�YDULHW\�RI�LQWHUHVWHG�GDWD�XVHUV���7KHVH�IHDWXUHV�HQKDQFH�WKH�FRVW

HIIHFWLYHQHVV�RI�SURFHVVLQJ�WKH�VDWHOOLWH�GDWD�IRU�DJULFXOWXUDO�GDWD�XVHUV�

,Q�WKH�8�6���WKH�RSHUDWLRQDO�JHQHUDO�SXUSRVH��QXPEHU�RI�IDUPV��VL]H�DQG�W\SH�RI�IDUPV��OLYHVWRFN

LQYHQWRULHV��FURS�DFUHDJH��FHQVXV�FRYHUDJH�VWDWLVWLFV��HWF���DUHD�IUDPH�VDPSOH�KDV�EHHQ�LQ�SODFH�IRU



���

VHYHUDO�GHFDGHV���7KXV��WKH�UHJUHVVLRQ�HVWLPDWRU�ZDV�EXLOW�RQ�WRS�RI�WKH�H[LVWLQJ�LQYHVWPHQW�LQ�D�JHQHUDO

SXUSRVH�DUHD�IUDPH�VDPSOH���,Q�JHQHUDO��LI�D�FRXQWU\�GRHV�QRW�DOUHDG\�KDYH�D�PDWXUH�DUHD�VDPSOLQJ

VXUYH\�SURJUDP�IRU�JHQHUDO�SXUSRVH�DJULFXOWXUDO�VWDWLVWLFV��WKHQ�WKH�UHJUHVVLRQ�HVWLPDWRU�ZRXOG�OLNHO\�EH

FRVW�SURKLELWLYH�

,Q�0RURFFR��SODQV�DUH�WR�WHVW�D�GRXEOH�VDPSOLQJ�DSSURDFK�EHFDXVH�RI�FRVW�FRQFHUQV���$�VDPSOH�RI�6327

VFHQHV�DQG�WKH�DUHD�IUDPH�VDPSOH�JURXQG�GDWD�FDQ�EH�XVHG�WR�FDOFXODWH�D�GRXEOH�VDPSOLQJ�HVWLPDWRU�IRU

D�WHVW�LQ�D�PDMRU�FURS�SURGXFLQJ�SURYLQFH���:KLOH�WKH�GRXEOH�VDPSOLQJ�HVWLPDWRU�ZLOO�FRVW�OHVV��WKH�ZDOO�

WR�ZDOO�EHQHILWV�DUH�DOVR�ORVW���,W�ZLOO�EH�LQWHUHVWLQJ�WR�VHH�LI�0RURFFR�FDQ�DIIRUG�HLWKHU�W\SH�RI�HVWLPDWRU

RQ�DQ�RSHUDWLRQDO�EDVLV���,I�VDWHOOLWH�GDWD��FDWHJRUL]HG��FDQ�EH�VKDUHG�DPRQJ�VHYHUDO�XVHU�DJHQFLHV��WKHQ

WKH�FRVW�SHU�DJHQF\�EHFRPHV�PRUH�IHDVLEOH�IRU�RSHUDWLRQDO�LPSOHPHQWDWLRQ�

�� 'DWDEDVH�DQG�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHP

7KH�5R\DO�&HQWHU�IRU�5HPRWH�6HQVLQJ�LV�EXLOGLQJ�WKH�*,6�DQG�UHPRWH�VHQVLQJ�DQDO\VLV�LQIUDVWUXFWXUH

QHFHVVDU\�IRU�'3$(�'6,�WR�H[SDQG�LWV�XVH�RI�WKHVH�WHFKQRORJLHV���3ODQV�ZHUH�GHYHORSHG�DQG�DUH�QRZ

EHLQJ�LPSOHPHQWHG�IRU�D�*,6�DQG�UHPRWH�VHQVLQJ�DQDO\VLV�V\VWHP�IRU�0RURFFR�WR�VXSSRUW�DJULFXOWXUDO

VWDWLVWLFV�DQG�FURS�PRQLWRULQJ�DFWLYLWLHV���7KH�VWDII�RI�WKH�5R\DO�&HQWHU�IRU�5HPRWH�6HQVLQJ�LV�EXLOGLQJ

DQ�´HQWHUSULVH�*,6µ�IRU�'3$(�'6,���$Q�´HQWHUSULVH�*,6µ�LV�DQ�DSSOLFDWLRQ�V��VSHFLILF�*,6�WKDW�LV

HDVLHU�DQG�PRUH�XVHU�IULHQGO\�WR�RSHUDWH���,W�LV�EHLQJ�GHVLJQHG�DQG�EXLOW�WR�VHUYLFH�HQG�XVHUV��SULPDULO\

DJULFXOWXUDO�VWDWLVWLFLDQV�DQG�HFRQRPLVWV�DQG�DUHD�IUDPH�SHUVRQQHO��DW�'3$(�'6,���$Q�´HQWHUSULVH�*,6µ

LQFUHDVHV�WKH�FKDQFHV�IRU�D�VXFFHVVIXO�*,6�LPSOHPHQWDWLRQ�LQ�DQ�RUJDQL]DWLRQ��RWKHU�WKDQ�FDUWRJUDSKLF

LQVWLWXWLRQV���DV�FRPSDUHG�WR�D�JHQHUDO�*,6�VRIWZDUH�GLVWULEXWLRQ�WR�HQG�XVHUV���(QG�XVHUV�ZLOO�RIWHQ�QRW

EH�DGHTXDWHO\�WUDLQHG�WR�FUHDWH�VSHFLILF�*,6�DSSOLFDWLRQV�IURP�D�FRPSOH[�JHQHUDO�SXUSRVH�*,6��EXW�DUH

KLJKO\�TXDOLILHG�WR�UXQ�*,6�DSSOLFDWLRQV�GHVLJQHG�WR�PHHW�WKHLU�QHHGV�DQG�LQ�D�FRQVLGHUDEOH�PRUH

XVHU�IULHQGO\�IDVKLRQ���,QSXWV�WR�0RURFFR·V�´HQWHUSULVH�*,6µ�IRU�DJULFXOWXUDO�VWDWLVWLFV�DQG�FURS

PRQLWRULQJ�DUH��VRLOV�GDWD��PHWHRURORJLFDO�GDWD��JURXQG�DQG�RU�VDWHOOLWH�EDVHG���UHPRWHO\�VHQVHG�GDWD

VXFK�DV�6327�RU�/DQGVDW�70��DUHD�VDPSOLQJ�IUDPH�VWUDWD�DQG�368�ERXQGDULHV��DQG�FRQYHQWLRQDO

RIILFLDO�DJULFXOWXUDO�VWDWLVWLFV�DW�GLIIHUHQW�JHRJUDSKLF�OHYHOV���'3$(�DOVR�SODQV�WR�XVH�*,6�IRU

GLVVHPLQDWLRQ�RI�DJULFXOWXUDO�VWDWLVWLFV�>+DQXVFKDN��:DGH�DQG�&UDLJ�����@�

�� &RQFOXVLRQV�DQG�6XPPDU\

7KH�$*5,0$�SURMHFW�KDV�LQFUHDVHG�WKH�FDSDELOLW\�RI�XWLOL]LQJ�PRUH�UHPRWHO\�VHQVHG�GDWD�DQG�*,6

SURGXFWV�WR�VXSSOHPHQW�WKH�H[LVWLQJ�DJULFXOWXUDO�VWDWLVWLFV�V\VWHP�LQ�0RURFFR���$Q�HIIHFWLYH�IRXU�ZD\

SDUWQHUVKLS�ZDV�GHYHORSHG�ZLWK�8QLWHG�1DWLRQV�'HYHORSPHQW�3URJUDP��81'3���0RURFFR·V�5R\DO

&HQWHU�IRU�5HPRWH�6HQVLQJ�DQG�'HSDUWPHQW�RI�$JULFXOWXUH�DQG�(QYLURQPHQW��DQG�WKH�86'$

SDUWLFLSDWLQJ�LQ�WKH�$*5,0$�SURMHFW���(DFK�SDUW\�SURYLGHG�XQLTXH�UHVRXUFHV�WR�WKH�$*5,0$�SURMHFW��

+RZHYHU��WKH�FULWLFDO�WZR�ZD\�SDUWQHUVKLS�EHWZHHQ�WKH�5R\DO�&HQWHU�IRU�5HPRWH�6HQVLQJ�DQG

'3$(�'6,�ZDV�WKH�PRVW�HVVHQWLDO�IRU�FRQWLQXHG�SURJUHVV�LQ�0RURFFR�

$Q�HIIHFWLYH�SDUWQHUVKLS�ZDV�GHYHORSHG�EHWZHHQ�WKHVH�WZR�ZHOO�PDWFKHG�RUJDQL]DWLRQV�LQ�0RURFFR��

7KH�'3$(�'6,�KDV�D�PLVVLRQ�WR�SURYLGH�WLPHO\��DFFXUDWH�DQG�RIILFLDO�DJULFXOWXUDO�VWDWLVWLFV�IRU

0RURFFR�DQG�WKH�5R\DO�&HQWHU�IRU�5HPRWH�6HQVLQJ�KDV�H[WHQVLYH�VWDII�H[SHUWLVH�DQG�DSSURSULDWH

HTXLSPHQW�IRU�UHPRWH�VHQVLQJ�DQG�*,6�SURMHFWV���7KH�SDUWQHUVKLS�HQDEOHV�D�VWURQJ�MRLQW�HIIRUW�WR�XWLOL]H

PRUH�UHPRWHO\�VHQVHG�GDWD�DQG�*,6�DSSOLFDWLRQV�DV�D�IXWXUH�VXSSOHPHQW�WR�WKH�DJULFXOWXUDO�VWDWLVWLFV

V\VWHP�RI�0RURFFR���81'3�SURYLGHG�WKH�QHHGHG�IXQGLQJ�DQG�86'$�SURYLGHG�VRPH�SDUW�WLPH

FRQVXOWLQJ�RQ�UHPRWH�VHQVLQJ�DQG�*,6�



���

$FNQRZOHGJPHQWV

7KH�DXWKRUV�ZRXOG�OLNH�WR�H[SUHVV�WKHLU�WKDQNV�WR�'3$(��&576�DQG�86'$�1$66�VWDII��DQG�WR�VHYHUDO

RWKHU�UHVHDUFK�VWDII�DW�86'$�$56�DQG�WKH�$JULFXOWXUH�8QLYHUVLW\�LQ�5DEDW�ZKR�KDYH�FRQWULEXWHG�WR

GHYHORS�EDVLF�WRROV�IRU�XVLQJ�DUHD�IUDPH�VDPSOLQJ��UHPRWH�VHQVLQJ�DQG�*,6�LQ�0RURFFR·V�DJULFXOWXUDO

VWDWLVWLFV�V\VWHPV�RYHU�WKH�ODVW����\HDUV�

5HIHUHQFHV

$OOHQ��-�'��DQG�+DQXVFKDN��*�����������7KH�5HPRWH�6HQVLQJ�$SSOLFDWLRQV�3URJUDP�RI�1$66���������������:DVKLQJWRQ��'�&��

1DWLRQDO�$JULFXOWXUDO�6WDWLVWLFV�6HUYLFH��86'$�

$OOHQ��5���+DQXVFKDN��*��DQG�&UDLJ��0�����������´)RUHFDVWLQJ�&URS�$FUHDJH�DQG�<LHOGV�LQ�6SLWH�RI�DQG�LQ�WKH�)DFH�RI�)ORRGV�µ

8QLWHG�1DWLRQV�)$2��(XURVWDW�&RQIHUHQFH�RQ�&URS�<LHOG�)RUHFDVWLQJ�0HWKRGV��9LOOHIUDQFKH�VXU�0HU��)UDQFH�

%RX]DIIRXU��6��DQG�0HUGDV��0�����������´$JULFXOWXUH�,QYHQWRULHV�DQG�0RQLWRULQJ�$VVHVVPHQW��$*5,0$��µ�5DEDW��0RURFFR�

&RWWHU��-��DQG�1HDORQ��-�����������$UHD�)UDPH�'HVLJQ�IRU�$JULFXOWXUDO�6XUYH\V��:DVKLQJWRQ��'�&���1DWLRQDO�$JULFXOWXUDO

6WDWLVWLFV�6HUYLFH��86'$�

&UDLJ��0�(�����������´7KH�1$66�'HOWD�3URMHFW������������5LFH�DQG�&RWWRQ�$FUHDJH�µ�$&60�$6356�$QQXDO�&RQIHUHQFH�

1HZ�2UOHDQV��/RXLVLDQD�

'RUDLVZDP\��3��DQG�&RRN��3�����������´6SULQJ�:KHDW�<LHOG�$VVHVVPHQW�8VLQJ�12$$�$9+55�'DWD�µ�&DQDGLDQ�-RXUQDO�RI
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