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,QWHUQDWLRQDO� 6FLHQWLILF� 2SWLFDO� 1HWZRUN� �,621��

UHSUHVHQWV� RQH� RI� ODUJHVW� V\VWHPV� VSHFLDOL]LQJ� LQ�

REVHUYDWLRQ� RI� VSDFH� REMHFWV�� ,621� SURMHFW� LV�

FRQWLQXRXVO\� GHYHORSLQJ� DQG� LV� MRLQLQJ� QRZ� WKH� ���

REVHUYDWLRQ�IDFLOLWLHV�LQ����FRXQWULHV�ZLWK����WHOHVFRSHV�
RI�GLIIHUHQW�FODVV��DSHUWXUH�IURP������FP�WR�����P�������

PLOOLRQV�RI�PHDVXUHPHQWV�LQ�����WKRXVDQGV�RI�WUDFNV�DUH�

FROOHFWHG� IRU� DERXW� ����� REMHFWV� LQ� ������ 7KH� ,621�

REVHUYDWLRQV� DUH� FRRUGLQDWHG�PDLQO\� E\� WKH� &HQWHU� RQ�

FROOHFWLRQ�� SURFHVVLQJ� DQG� DQDO\VLV� RI� LQIRUPDWLRQ� RQ�

VSDFH�GHEULV��&&3$,6'��GHYHORSHG�DQG�RSHUDWHG�RQ�WKH�

EDVLV� RI� WKH� %DOOLVWLF� &HQWUH� DW� WKH� .,$0�� 5XVVLDQ�

$FDGHP\�RI�6FLHQFHV��7KH�REWDLQHG�UHVXOWV�DUH�XVHG�IRU�

.,$0� RUELWDO� DUFKLYH� PDLQWHQDQFH� DQG� FRQMXQFWLRQ�

DQDO\VLV� LQ� LQWHUHVWV� RI� WKH� 5XVVLDQ� 0LVVLRQ� &RQWURO�

&HQWHU� DQG� 5HVKHWQHY� &RPSDQ\�� 7KUHH� ,621�

VXEV\VWHPV� DUH� DOUHDG\� IRUPHG� IURP� WHOHVFRSH� RI�

GLIIHUHQW� FODVVHV� �� IRU� VXUYH\� REVHUYDWLRQV� RI� EULJKW�

REMHFWV� DW� *(2�UHJLRQ�� HSKHPHULGHV� REVHUYDWLRQV� RI�

KLJK�RUELW�IDLQW�IUDJPHQWV�DQG�HSKHPHULGHV�REVHUYDWLRQV�

RI� EULJKW�*(2�DQG�+(2�REMHFWV��2QH�PRUH�VXEV\VWHP�
IRU� VXUYH\LQJ� WKH� +(2�REMHFWV� DQG� H[WHQGHG� *(2�

VXUYH\V� LV� LQ� GHYHORSPHQW�� )HZ� VHULHV� RI� GHGLFDWHG�

WHOHVFRSHV� ZLWK� ODUJH� )29� DQG� DXWRPDWHG� PRXQWV� DUH�

HODERUDWHG� DQG� ��� LWHPV� DUH� SURGXFHG� IRU� WKHP��

2EVHUYDWLRQV� RI� DOO� DXWRPDWLF� VXUYH\� WHOHVFRSHV� DUH�

FHQWUDOO\�VFKHGXOHG�XVLQJ�GHGLFDWHG�SODQQLQJ�VRIWZDUH���
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)LJXUH����*HRJUDSKLF�SRVLWLRQV�DQG�QDPHV�RI�WKH�,621�REVHUYDWRULHV�

�� ,1752'8&7,21��

,QWHUQDWLRQDO� 6FLHQWLILF� 2SWLFDO� 1HWZRUN� �,621�� LV� DQ�

RSHQ�LQWHUQDWLRQDO�QRQ�JRYHUQPHQW�SURMHFW�GHYHORSHG�WR��

EH�DQ�LQGHSHQGHQW�VRXUFH�RI�GDWD�DERXW�VSDFH�REMHFWV�IRU�

VFLHQWLILF� DQDO\VLV� DQG� VSDFHFUDIW� RSHUDWRUV�� ,621� LV�

FRQFHQWUDWHG� RQ� REVHUYDWLRQV� RI� *(2� UHJLRQ� PDLQO\�

SURYLGLQJ� UHJXODU� PRQLWRULQJ� DORQJ� IXOO� RUELW��

2EVHUYDWLRQV�RI�+(2�REMHFWV�ZHUH�VWDUWHG�LQ������RQO\��

2WKHU� JRDOV� RI� WKH� ,621� SURMHFW� DUH� VXSSRUWLQJ� WKH�

DVWURQRPLFDO� REVHUYDWRULHV� RI� )RUPHU� 6RYLHW� 8QLRQ�

�)68�� FRXQWULHV� DQG� LPSURYLQJ� WKH� LQWHUQDWLRQDO�
FROODERUDWLRQ�EHWZHHQ�)68�REVHUYDWRULHV�DQG�VFLHQWLILF�

RUJDQL]DWLRQ� LQ� RWKHU� FRXQWULHV�� $GGLWLRQDO� VFLHQWLILF�

JRDOV�RI�WKH�SURMHFW�DUH�GLVFRYHU\�DQG�VWXG\�RI�DVWHURLGV��

FRPHWV�DQG�JDPPD�UD\�EXUVW��*5%��DIWHUJORZ��

'DWHV� EDFN� WR� HDUO\� ����V�ZKHQ� WKH� ILUVW� WULDO� VDWHOOLWH�

REVHUYDWLRQV� ZHUH� SHUIRUPHG� LQ� VHYHUDO� 5XVVLDQ�

DVWURQRPLFDO�REVHUYDWRULHV��LQGHSHQGHQWO\�RI�WKH�IRUPHU�

6RYLHW� 8QLRQ� VSDFH� VXUYHLOODQFH� V\VWHP� DQG� XVLQJ� WKH�
H[LVWLQJ� WHOHVFRSHV�� FKDUJH�FRXSOHG� GHYLFH� �&&'��

FDPHUDV�� DQG� FXVWRP�PDGH� VRIWZDUH�� $W� WKH� HQG� RI�

������ 3XONRYR� &RRSHUDWLRQ� RI� 2SWLFDO� 2EVHUYHUV� ZDV�

HVWDEOLVKHG�DV�D�PRVWO\�VHOI�VXSSRUWLQJ�YROXQWHHU�SURMHFW�

MRLQLQJ� WRJHWKHU� SURIHVVLRQDO� DQG� DPDWHXU� DVWURQRPHUV�

DQG� HQJLQHHUV��PDLQO\� IURP� WKH� SRVW�6RYLHW� VSDFH� DQG�

WKRVH� KDYLQJ� ORQJ�VWDQGLQJ� FRQWDFWV� ZLWK� 5XVVLDQ�

DVWURQRPHUV�� LQ� RUGHU� WR� FUHDWH� DQ� DOO�SXUSRVH�

LQGHSHQGHQW� FRRUGLQDWHG�ZRUOGZLGH� QHWZRUN� RI� RSWLFDO�

IDFLOLWLHV� VXLWDEOH� IRU� YDULRXV� WDVNV� RI� REVHUYDWLRQDO�

DVWURQRP\� WKDW�PD\�EHQHILW� IURP�XVLQJ�D� ODUJH�QXPEHU�

RI�VPDOO�DSHUWXUH�EXW�IDVW�UHVSRQVH�WHOHVFRSHV�ZLWK�ODUJH�

ILHOGV�RI�YLHZ��)29���1RZ�,621�RSWLFDO�QHWZRUN�QRZ�

UHSUHVHQWV�RQH�RI�ODUJHVW�JURXQG�V\VWHPV�VSHFLDOL]LQJ�LQ�

REVHUYDWLRQ�RI� VSDFH� REMHFWV�� ,621�MRLQV���� WHOHVFRSHV�
�ZLWK� DSHUWXUHV� IURP� ����� FP� WR� ���� P�� LQ� ���

REVHUYDWLRQ� IDFLOLWLHV� RI� YDULRXV� DIILOLDWLRQV� LQ� ���

FRXQWULHV�� 2YHUDOO� FRRUGLQDWLRQ� LV� SHUIRUPHG� E\� WKH�

.HOG\VK� ,QVWLWXWH� RI� $SSOLHG� 0DWKHPDWLFV� �.,$0�� RI�

WKH�5XVVLDQ�$FDGHP\�RI�6FLHQFHV�ZKHUH� WKH�&HQWHU�RQ�

FROOHFWLRQ�� SURFHVVLQJ� DQG� DQDO\VLV� RI� LQIRUPDWLRQ� RQ�

VSDFH�GHEULV� �&&3$,6'��LV�GHYHORSHG�DQG�RSHUDWHG�RQ�

WKH�EDVLV�RI�WKH�%DOOLVWLF�&HQWUH���

&XUUHQW�ORFDWLRQV�RI�RSWLFDO�IDFLOLWLHV�SDUWLFLSDWLQJ�LQ�WKH�

SURMHFW� DUH� VKRZQ� DW� )LJ�� ���(DFK� IDFLOLW\� KRVWV� RQH� RU�

PRUH� WHOHVFRSHV�� 'LIIHUHQW� FRORUV� FRUUHVSRQGV� WR�

WHOHVFRSHV� RI� GLIIHUHQW� FODVV� RU�DQG� XVLQJ� IRU� GLIIHUHQW�

SXUSRVHV���

�� ,621�6758&785(�

,621�KDV�WKUHH�VXSSRUWLQJ�JURXSV��HOHFWULF�DQG�VRIWZDUH�

HQJLQHHULQJ��RSWLFDO�DQG�PRXQW�HQJLQHHULQJ��REVHUYDWLRQ�

SODQQLQJ� DQG� GDWD� SURFHVVLQJ�� DQG� ILYH� VXEVHWV� RI�

WHOHVFRSHV� �GLIIHUHQW� FODVVHV� RI� WHOHVFRSHV� DUH� DSSOLHG�

IRU�GLIIHUHQW�WDUJHWV���



(OHFWULF�DQG�VRIWZDUH�HQJLQHHULQJ�JURXS�KDV�GHYHORSHG��

�L��WKH�WLPH�NHHSLQJ�KDUGZDUH�IRU�SUHFLVH�GHWHUPLQDWLRQ�

RI� &&'� IUDPH� FDSWXUH� PRPHQW�� XWLOL]LQJ� WKH� WULJJHU�

PRGH� RI� WKH� &&'� VKXWWHU�� �LL�� IXOO� VHW� RI� VRIWZDUH�

PRGXOHV� IRU� FRQWURO� RI� DOO� WHOHVFRSH� GHYLFHV� XQGHU�

FRPPRQ�SODWIRUP�±�*36�UHFHLYHU��$FFX7LPH�PRGXOH���

&&'�FDPHUD��&DPHUD&RQWURO�PRGXOH���WHOHVFRSH�PRXQW�

�&+$26� PRGXOH��� �LLL�� $SH[� ,,� VRIWZDUH� SDFNDJH� IRU�

DVWURPHWULF� DQG� SKRWRPHWULF� UHGXFWLRQ� RI� WKH� &&'�

IUDPHV��$OO�VRIWZDUH�FRPSRQHQWV�FDQ�LQWHUDFW�ZLWK�HDFK�

RWKHU�� $SH[� ,,� SURYLGHV� FDOLEUDWLRQ� RI� &&'� IUDPHV��
GHWHFWLRQ� RI� VSDFH� REMHFWV�� GLIIHUHQWLDO� DVWURPHWU\� DQG�

SKRWRPHWU\� XVLQJ� VWHOODU� FDWDORJV�� LGHQWLILFDWLRQ� RI�

GHWHFWHG�VSDFH�REMHFWV�XVLQJ�FDWDORJ�RI�RUELWV��FKHFNLQJ�

RI�WKH�LQWHUQDO�DFFXUDF\�RI�PHDVXUHPHQWV��$�QXPEHU�RI�

LPSURYHG�YHUVLRQV�RI�DOO�PRGXOHV�DUH�LVVXHG�HDFK�\HDU��

EDVHG� RQ� WKH� FRQVWDQWO\� LPSURYLQJ� REVHUYDWLRQDO�

H[SHULHQFH�� $� GHGLFDWHG� ZHE� VLWH� ZDV� HVWDEOLVKHG� IRU�

FHQWUDOL]HG�� GRZQORDGLQJ� RI� QHZ� YHUVLRQV� IURP� DOO�

,621� REVHUYDWRULHV�� ,Q� ODVW� WLPH� D� QHZ� LQWHJUDWHG�

WHOHVFRSH� FRQWURO� V\VWHP� DQG� GDWD� DFTXLVLWLRQ� VRIWZDUH�

SDFNDJH� )257(� �)DFLOLW\� IRU� 2SHUDWLQJ� 5RERWLF�
7HOHVFRSH�(TXLSPHQW��ZDV�GHYHORSHG���

$ERXW� ��� WLPH� NHHSLQJ� GHYLFHV� ZHUH� SURGXFHG� DW�

3XONRYR� DQG� LQVWDOOHG� DW� DOO� ,621� WHOHVFRSHV� �,621�

VWDQGDUG� UHTXLUHV� WKDW� HDFK� WHOHVFRSH� KDV� LWV� RZQ� WLPH�

NHHSLQJ� V\VWHP��� 6WDQGDUG� VRIWZDUH� LV� XVHG� DOUHDG\� DW�

��� REVHUYDWRULHV��7HFKQLFDO� VXSSRUW� LV�PDLQWDLQHG�ZLWK�

HDFK� XVHU� ZLWK� KHOS� RI� GHGLFDWHG� ERDUG� DW� ,621�

SURMHFWV¶�ZHE�VLWH��KWWS���DVWURQRPHU�UX���

2SWLFDO�DQG�PRXQW�HQJLQHHULQJ�JURXS�KDV�GHYHORSHG���L��

D� VHW� RI� GHGLFDWHG� WHOHVFRSHV�� �LL��D� VHW� RI�PRXQWV�ZLWK�

GLIIHUHQW�ZHLJK�FDSDFLW\���LLL��D�VHW�RI�GRPHV���LY��ORWV�RI�

LQGLYLGXDO� VROXWLRQV� IRU� DXWRPDWLRQ� RI� WKH� PRXQWV� RI�

OHJDF\� WHOHVFRSHV� WKDW� DUH� ZRUNLQJ� ZLWK� ,621�� ,Q� WKH�

ZKROH�����RSWLFDO�WHOHVFRSHV�UDQJLQJ�DSHUWXUHV�IURP����

FP� WR������FP�DUH�SURGXFHG� �VHH�QHZ����FP� WHOHVFRSH�

DW�)LJ������DQG����WHOHVFRSHV�RI���������P�FODVV�DUH��

�

)LJXUH�������FP�6$17(/�����WHOHVFRSH�RI�QHZ�VHULHV���

�

)LJXUH���:6������:6������:6�����IRON�PRXQWV���

UHIXUELVKLQJ� QRZ�� ��� PRXQWV� RI� :6����� WR� :6�����
VHULHV�ZH�HODERUDWHG��VHH�)LJ�������

2EVHUYDWLRQ� SODQQLQJ� DQG� GDWD� SURFHVVLQJ� JURXS�

GHYHORSV� VWDQGDUG� REVHUYDWLRQ� PRGHV� IRU� WHOHVFRSHV� �

VXUYH\�� VHDUFK� VFDQ�� HSKHPHULV� WUDFNLQJ� HWF��� DGMXVWV�

QHZ� REVHUYDWLRQV� WHFKQLTXHV� ZLWK� HDFK� REVHUYDWRU\�

WHDP�� DQG� VFKHGXOHV� WKH� VXUYH\� DQG� HSKHPHULG�

REVHUYDWLRQV�XVLQJ�GHGLFDWHG�.,$0�VRIWZDUH���

��WHOHVFRSH�VXEVHWV�DUH��L��JOREDO�*(2�VXUYH\��GRZQ�WR�

����P��� �LL�� WUDFNLQJ� RI� WKH� IDLQW� �IDLQWHU� WKDQ� ����P��

VSDFH� GHEULV� DW�*(2�DQG�*72�� �LLL�� WUDFNLQJ� RI� EULJKW�

*(2�DQG�+(2�REMHFWV�� �LY��+(2�VXUYH\�DQG�H[WHQGHG�

*(2�VXUYH\���Y��DVWHURLGV�UHVHDUFKHV���

7KH� ,621�*(2� VXUYH\� VXEV\VWHP� IRU� VWXG\LQJ� RI� WKH�

EULJKW� �QRW� IDLQWHU� WKDQ� ����P�� REMHFWV� LQ�*(2� UHJLRQ�

FRQVLVWV�RI����VPDOO�VXUYH\�DXWRPDWHG�WHOHVFRSHV�RI����

���FP�DSHUWXUH�ZLWK�)29�IURP������WR������DFURVV� WKH�

JOREH� �0LONRYR�� 8VVXUL\VN�� $UWHP�� %ODJRYHVFKHQVN��

/HVRVLELUVN�� .LWDE�� � 1DXFKQL\���� &KXJXHY�� 7LUDVSRO��

$QGUXVKLYND��7DULMD� DQG� 6LQDORD�� VHH� H[DPSOH� RI� VXFK�

WHOHVFRSHV� LQ� )LJ�� ���� DQG� RQH� ���FP� WHOHVFRSH� QHDU�

%DUFHORQD�ZLWK�)29�RI�������

(DFK�VXUYH\�WHOHVFRSH�LV�VXUYH\LQJ�YLVLEOH�SDUW�RI�*(2�

DQG� SURYLGHV� D� IHZ� WKRXVDQGV�PHDVXUHPHQWV� IRU�D� IHZ�

KXQGUHGV�REMHFWV�SHU�QLJKW��GXUDWLRQ�RI�WUDFNV�LV�YDU\LQJ�

EHWZHHQ� ��� DQG� ��� PLQXWHV��� 7KHVH� VXUYH\V� SURGXFH�

PHDVXUHPHQWV�IRU�DOO�EULJKW�*(2�REMHFWV�VXSSRUWLQJ�WKH�

PDLQWHQDQFH� RI� .,$0� GDWDEDVH�� 0DQ\� XQFDWDORJXHG�

IUDJPHQWV� DQG� REMHFWV� RI� QHZ� *(2� ODXQFKHV� DUH�

GHWHFWLQJ� DQG� PDQ\� +(2� REMHFWV� DUH� GHWHFWLQJ� DV�

EDFNJURXQG�RQHV���

�6XEV\VWHP�IRU�KLJK�DOWLWXGH� IDLQW� �����P� WR���P�� VSDFH�

GHEULV�IUDJPHQWV�WUDFNLQJ�FRQVLVWV�RI�WKH�WHOHVFRSHV�ZLWK�

DSHUWXUH�IURP����FP�WR�����P�DQG�LQFOXGHV����FP�$7�

��� WHOHVFRSH� LQ� 1DXFKQL\���� ���FP� =HLVV����� LQ�

$UNK\]�����FP�25,����LQ�.LWDE�����FP�$=7����LQ�
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)LJXUH������FP�25,����WHOHVFRSH�LQ�.LWDE���

0RQG\�� ���FP� 5&����� WHOHVFRSH� LQ�0D\DNL� �VHH� )LJ��
�������FP�$=7���WHOHVFRSHV�LQ�*LVVDU�����FP�&+9�����

WHOHVFRSH� LQ� .LVORYRGVN�� ���FP� 25,���� LQ� 8VVXUL\VN���

���FP�6����� WHOHVFRSH� LQ�$QGUXVKLYND�����FP�25,����

LQ� $QGUXVKLYND�� 7KUHH� ODVW� WHOHVFRSHV�� KDYLQJ� )29�

DERXW����±������SURYLGHV�VRPH�WLPHV�WKH�ORFDO�VXUYH\V�WR�

FRYHU� WKH� ILHOGV� ZLWK� WKH� KLJKHVW� GHQVLW\� RI� NQRZQ�

IUDJPHQW��WUDMHFWRULHV���

7KH� VXEV\VWHP� IRU� WUDFNLQJ� RI� EULJKW� *(2� DQG� +(2�

REMHFWV� SURYLGHV� IROORZ� XS� RI� EULJKW� �EULJKWHU� ����P��

REMHFWV� GLVFRYHUHG� E\� WKH� VXUYH\� V\EV\VWHPV� DQG�

FRQVLVWV� RI� ���FP� *$6����� WHOHVFRSH� LQ� 8VVXUL\VN��

��FP� %1&����� WHOHVFRSH� LQ� 8]KJRURG�� ���FP� 6DMHQ�

70� WHOHVFRSH� LQ� $UNK\]�� ���FP� 25,���� WHOHVFRSH� LQ�

%ODJRYHVFKHQVN�� ���FP� 25,���� WHOHVFRSH� LQ� 7LUDVSRO��

���FP�25,����WHOHVFRSH�LQ�.LVORYRGVN��VHH�)LJ���������

FP�3+���WHOHVFRSH�LQ�1DXFKQL\�������FP�$=7����

�

)LJXUH� ��� 1HZ� ���FP� 5&����� WHOHVFRSH� LQ� 0D\DNL�

VWDUWHG�RSHUDWLRQV�LQ�HQG�RI��������

�

)LJXUH���1HZ����FP�25,���WHOHVFRSH�LQ�.LVORYRGVN�

VWDUWHG�RSHUDWLRQV�LQ�PLGGOH�RI��������

WHOHVFRSH�LQ�3ULR]HUVN�DQG����FP�7$/�����WHOHVFRSH�LQ�

%DUQDXO���

6XEV\VWHP� IRU� H[WHQGHG�*(2� VXUYH\V� FRQVLVWV� RI� IRXU�

�������� FP� DXWRPDWHG� VXUYH\� WHOHVFRSHV� ZLWK� )29� RI�

��[��� LQ� .KXUDOWRJRW�� 6DQJORNK�� .LVORYRGVN� DQG�

1DXFKQL\����(DFK�WHOHVFRSH�LV�VXUYH\LQJ�YLVLEOH�SDUW�RI�

*(2�DQG�SURYLGHV�XS�WR����WKRXVDQGV�PHDVXUHPHQWV�IRU�

����������REMHFWV�SHU�QLJKW��GXUDWLRQ�RI�REMHFW�WUDFNV�LV�

XS� WR� D� IHZ�KRXUV���7KHVH� VXUYH\V� DOORZV� WR�.,$0� WR�

GHWHUPLQH� PRUH� SUHFLVH� *(2� RUELWV� IRU� FRQMXQFWLRQ�

DQDO\VLV��WR�GHWHFW�PDQHXYHUV�RI�DFWLYH�VDWHOOLWHV�DQG�WR�

KHOS� PDLQWDLQ� � WKH� RUELWV� RI� *(2� REMHFWV� LQ� FOXVWHUV��

0DQ\�+(2�REMHFWV�DUH�GHWHFWLQJ�DV�EDFNJURXQG�RQHV���

,Q� DGGLWLRQ�� WZR� WHOHVFRSHV� LQ� 1DXFKQL\��� DQG�

.LVORYRGVN� �VHH�)LJ�����SURYLGHV� WKH�GHGLFDWHG�VXUYH\V�

RI�+(2�RUELWV���

�

)LJXUH���1HZ�WZLQH�����FP�97���D�WHOHVFRSH�LQ�

.LVORYRGVN�VWDUWHG�RSHUDWLRQV�LQ�PLGGOH�RI�������
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1XPEHU�RI�PHDVXUHPHQWV�FROOHFWLQJ�E\�,621�LV�VWHDGLO\�

JURZLQJ� HDFK� \HDU� �VHH� )LJ�� ���� 7KLV� KDSSHQV� ERWK�

WKDQNV�WR�LQFUHDVLQJ�QXPEHU�RI�SDUWLFLSDWLQJ�LQVWUXPHQWV�

DV�ZHOO� DV� LPSURYHPHQW� RI� REVHUYDWLRQ� VFKHGXOLQJ� DQG�

LPSOHPHQWDWLRQ�RI�PRUH�RSWLPDO�REVHUYDWLRQ�WHFKQLTXHV��

�

)LJXUH���4XDQWLW\�RI�RSWLFDO�PHDVXUHPHQWV�FROOHFWHG�E\�

,621�QHWZRUN�IRU�*(2�DQG�+(2�REMHFWV�E\�\HDU���

$V� RI� 0D\� ������ DERXW� ��� PLOOLRQV� RI� RSWLFDO�

PHDVXUHPHQWV� REWDLQHG� E\� ,621� LQVWUXPHQWV� DUH�

DFFXPXODWHG�LQ�WKH�.,$0�,621�VSDFH�REMHFWV�GDWDEDVH�

(DFK� QLJKW� XS� WR� ��� WHOHVFRSHV� DUH� ZRUNLQJ� �)LJ�� ���

SURYLGLQJ� REVHUYDWLRQV� XS� WR� ����� LQGLYLGXDO� REMHFWV�

�VHH�)LJ������PDNLQJ�SRVVLEOH�IUHTXHQW�XSGDWHV�RI�RUELWDO�

SDUDPHWHUV� IRU� QHDUO\� DOO� DFWLYH� *(2� VSDFHFUDIW� DQG�

PDQ\� RI� QRQ�DFWLYH� VSDFH� GHEULV� REMHFWV� DW� *(2� DQG�

+(2�

)LJ�� ��� VKRZV� UHDO� GDLO\� *(2� FRYHUDJH� E\� ,621� LQ�

������-DQ�-XQ���2QH�FDQ�VHH�WKDW�WKH���:����(�DUF��DQG�

HYHQ� � VRPH� ORQJLWXGHV� IXUWKHU�(DVW�� LV�FRYHUHG� WKURXJK�

WKH�\HDU�DOPRVW�ZLWKRXW�VLJQLILFDQW�JDSV��,QFUHDVH�RI�WKH�

��:����:� DUF� FRYHUDJH� VWDUWLQJ� 0D\� ����� LV�

H[SODLQHG�E\� WKH�VWDUW�RI�RSHUDWLRQ�RI�D�QHZ� IDFLOLW\� LQ�

0H[LFR��

�

)LJXUH����1XPEHU�RI�,621�WHOHVFRSHV�RSHUDWHG�E\�QLJKW�

LQ�������IURP�-DQ���WR�-XO�����
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)LJXUH� ���1XPEHU� RI� LQGLYLGXDO� REMHFWV� REVHUYHG� E\�

,621�HYHU\�QLJKW�LQ������IURP�-DQ���WR�-XO������

$V� RI� )HE� ��� ����� WKH� &&3$,6'� GDWDEDVH� DW� .,$0�
FRQWDLQV� LQIRUPDWLRQ� IRU� PRUH� WKDQ� ����� +(2�� 0(2�

DQG� *(2� REMHFWV� ZLWK� RUELWV� XSGDWLQJ� XVLQJ� ,621�

RSWLFDO� PHDVXUHPHQWV� DQG� ���� RI� WKHVH� REMHFWV� DUH�

QHZO\� GLVFRYHUHG� GXULQJ� ��� \HDUV� RI� ,621� ZRUN� �VHH�

)LJ�� ���� WKH� REMHFWV� GLVFRYHUHG� E\� ,621� QHWZRUN� DUH�

PDUNHG� LQ�UHG�FRORU�������+(2�DQG�*(2�VSDFH�GHEULV�

REMHFWV� DUH� GLVFRYHUHG� LQ� ����� �FRPSDUH� WR� ���� RQHV�

GLVFRYHUHG�LQ������DQG����±�LQ��������

,621�.,$0� LV� DOUHDG\� LQYROYHG� LQ� 5RVFRVPRV¶V�

$6326�2.3�SURMHFW��$XWRPDWHG�6\VWHP�IRU�3UHGLFWLRQ�

DQG�:DUQLQJ� RQ� WKH� GDQJHURXV� VLWXDWLRQV� LQ� WKH� QHDU�

(DUWK� VSDFH�� DQG� SURYLGHV� FRQMXQFWLRQ� DQDO\VLV� IRU�

(OHFWUD�/�� /XFK��$� DQG� /XFK��%� *(2� VDWHOOLWHV� RQ�

UHJXODU�EDVLV���

6XUSULVLQJO\��QXPEHU�RI�GLVFRYHULHV�RI� UHODWLYHO\�EULJKW�
*(2� GHEULV� REMHFWV� �EULJKWHU� WKDQ� ��� PDJQLWXGH��

FRQWLQXHV� WR� JURZ�� 0DQ\� RI� QHZO\� GLVFRYHUHG� *(2�

VSDFH�GHEULV�DUH�FURVVLQJ�RU�SHUPDQHQWO\�VWD\LQJ�LQ�WKH�

*(2�SURWHFWHG�UHJLRQ�DQG�LQFUHDVH�WKUHDW�WR�RSHUDWLRQDO�

VSDFHFUDIWV��,W� LV�H[SHFWHG�WKDW�DW�OHDVW�VHYHUDO�KXQGUHGV�

PRUH�RI�*(2�VSDFH�GHEULV�EULJKWHU�WKDQ���P�H[LVW�LQ�WKH�

*(2�UHJLRQ���

�

)LJXUH� ����'DLO\� *(2� FRYHUDJH� E\� ,621� LQ� WKH� ILUVW�

KDOI�RI��������
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)LJXUH�����2UELWDO�SDUDPHWHUV�RI������REMHFWV�LQ�&&3$,6'�GDWDEDVH�DW�.,$0�LQFOXGLQJ�����RI�WKHVH�REMHFWV�DUH�QHZO\�

GLVFRYHUHG�GXULQJ����\HDUV�RI�,621�ZRUN��UHG�FRORU�SRLQWV����

�� &21&/86,216�$1'�287/,1(6�

)XWXUH�GHYHORSPHQW�RI�,621�QHWZRUN�LV�FRQQHFWHG�ZLWK�

LQVWDOODWLRQ� RI� WKH� GHGLFDWHG� VSDFH� GHEULV� PLQL�

REVHUYDWRULHV�� ��(23��� ��[����� FP�� ���FP� DQG� ���FP�

WHOHVFRSHV��� �� (23��� ��[����� FP�� ���FP� DQG� ���FP�

WHOHVFRSHV��DQG���VHSDUDWH�WHOHVFRSHV�����FP�����FP�DQG�

��� FP�� DUH� SURGXFHG� XQGHU� WKUHH� JUDQWV� RI� 5RVFRVPRV�

�VHH�SDUW�RI�(23���REVHUYDWRU\�RQ�)LJ�������

�
�)LJXUH������[�����FP� WHOHVFRSH� LQ�GRPH�DQG�REVHUYHU�

SDYLOLRQ�RI�(23���REVHUYDWRU\���

)LUVW�PLQL�REVHUYDWRU\� (23��� LV� DOUHDG\� LQVWDOOHG� QHDU�

.LVORYRGV�� 1RUWK� &DXFDVXV� DQG� VWDUWHG� UHJXODU�

REVHUYDWLRQV�VLQFH�-XO\�RI�������DQG�GLVFRYHUHG�FRPHW�

&������6���,621����

6R��ILUVW�LQWHUQDWLRQDO�QHWZRUN�IRU�KLJK�QHDU�(DUWK�RUELWV�

PRQLWRULQJ� ZDV� FUHDWHG�� ,621� QHWZRUN� FROOHFWV� RQ�

URXWLQH�EDVLV�PHDVXUHPHQWV�IRU�PRUH�WKDQ������REMHFWV�

LQ� *(2� UHJLRQ� DQG� PRUH� WKDQ� ����� REMHFWV� DW� +(2�

RUELWV�� 8QLTXH� .,$0� GDWDEDVH� �DERXW� ��� PLOOLRQV� RI��

PHDVXUHPHQWV�� LV� XVLQJ� IRU� VFLHQWLILF� DQDO\VLV� DQG�

DSSOLHG� WDVNV�� LQFOXGLQJ� VSDFHIOLJKW� VDIHW\� VXSSRUW��
'HYHORSPHQW� RI� ,621� FRQWLQXHV� DQG� HYHU\RQH� LV�

ZHOFRPH�WR�SDUWLFLSDWH���

3RVVLEOH� IRUPV�RI�FROODERUDWLRQ�ZLWK� ,621�DUH� �L�� MRLQW�

REVHUYDWLRQ�FDPSDLJQV�WR�H[FKDQJH�WKH�REWDLQHG�UHVXOWV��

�LL�� LQVWDOODWLRQ� RI� ,621� WHOHVFRSHV� WR� VKDUH� WKH� GDWD��

�LLL�� PRGHUQL]DWLRQ� RI� QRQ�RSHUDWLRQDO� REVROHWH�

WHOHVFRSHV���LY��SURGXFWLRQ�RI�WHOHVFRSH�XQGHU�VFLHQWLILF�

JUDQWV� IRU� IXWXUH� MRLQW� REVHUYDWLRQV�� �Y�� VHUYLFH� RQ�
SURYLVLRQ� RI� RUELWDO� GDWD�� �YL�� VHUYLFH� RQ� FRQMXQFWLRQ�

DQDO\VLV�� �YLL�� SDUWLFLSDWLRQ� DW� 81� VXSSRUWHG� ,621�

FRQIHUHQFHV����
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