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���,QWURGXFWLRQ

�����7KH�ULVH�RI�1HWZRUN�6HFXULW\�0RQLWRULQJ
1HWZRUN�6HFXULW\�0RQLWRULQJ��160��LV�WKH�³FROOHFWLRQ��DQDO\VLV��DQG�HVFDODWLRQ�RI�LQGLFDWLRQV�

DQG�ZDUQLQJV�WR�GHWHFW�DQG�UHVSRQG�WR�LQWUXVLRQV�´���%HMWOLFK��������S�������160�KDV�D�ORQJ�DQG�

VWRULHG�KLVWRU\��ZKLFK�5LFKDUG�%HMLOWFK�DQG�7RGG�+HEHUOHLQ�UHFRXQW�LQ�GHWDLO�LQ�7KH�3UDFWLFH�

RI�1HWZRUN�6HFXULW\�0RQLWRULQJ���%HMWOLFK��������7KH�NH\�SRLQW�WR�FRQVLGHU�LV�160�SULQFLSOHV�

KDYH�EHHQ�LQ�XVH�VLQFH�HDUO\�����²%XW�LW�KDVQ
W�EHHQ�XQWLO�WKH�SDVW�FRXSOH�\HDUV�WKDW�PDLQVWUHDP�

VHFXULW\�YHQGRUV�KDYH�VWDUWHG�LQWHJUDWLQJ�160�SULQFLSOHV�LQWR�WKHLU�SURGXFWV��DV�WKH\�KDYH�

FRQWLQXHG�WR�VHH�WKH�XVHOHVVQHVV�RI�WKH�³VHFXULW\´�WKDW�LV�FUHDWHG�E\�WKH�ODFN�RI�FRQWH[WXDO�GDWD�

ZKHQ�WU\LQJ�WR�DQDO\]H�,'6�DOHUWV���$W�LWV�FRUH��160�LV�EDVHG�RQ�WKH�IDFW�WKDW�ZKHQ�WKH�DQDO\VW�LV�

UXQQLQJ�GRZQ�D�SRWHQWLDO�LQFLGHQW��WKH\�QHHG�DV�PXFK�FRQWH[W�DV�SRVVLEOH�WR�EH�DEOH�WR�GHWHUPLQH�

WKH�VHYHULW\��LI�DQ\WKLQJ��RI�WKH�HYHQW���7KLV�PHDQV��XVLQJ�160�SULQFLSOHV��WKH�DQDO\VW�ZLOO�

FDSWXUH�YDULRXV�W\SHV�RI�LQIRUPDWLRQ�

� $OHUW�'DWD��1,'6��+,'6�

� )XOO�&RQWHQW�'DWD

� 6HVVLRQ�'DWD

� 6WDWLVWLFDO�'DWD

� ([WUDFWHG�&RQWHQW

� 0HWDWGDWD

,Q�D�W\SLFDO�160�GHSOR\PHQW��WKLV�GDWD�ZRXOG�EH�FDSWXUHG�WKURXJK�D�QHWZRUN�WDS�RU�VZLWFK�

63$1��ZKLFK�ZRXOG�DOORZ�D�FRS\�RI�DOO�QHWZRUN�WUDIILF�WR�EH�VHQW�WR�WKH�160�SODWIRUP��DQG�

DQDO\]HG���

�����7KH�³ULVH´�RI�&ORXG�6HUYHUV��DQG�WKH�SUREOHP
:LWK�WKH�ULVH�RI�FKHDS�9LUWXDO�3ULYDWH�6HUYHUV��936��DQG�QRZ�³&ORXG�6HUYHUV�´�WKH�WUDGLWLRQDO�

FDSWXUH�PHWKRG�RXWOLQHG�SUHYLRXVO\�GRHV�QRW�ZRUN��DV�WKH�DQDO\VW�GRHV�QRW�KDYH�DQ\�NLQG�RI�

DFFHVV�WR�WKH�XQGHUO\LQJ�QHWZRUN�LQIUDVWUXFWXUH��7KH�936�DQG�FORXG�YHQGRUV�XS�XQWLO�WKLV�

SRLQW�KDYH�QRW�PDGH�DQ�HIIRUW�WR�DOORZ�DFFHVV�WR�XQGHUO\LQJ�ORJV��PXFK�OHVV�SK\VLFDO�YLUWXDO�
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QHWZRUNLQJ�LQIUDVWUXFWXUH�WKDW�ZRXOG�DOORZ�D�63$1�RU�D�WDS���7KHUH�KDV�EHHQ�VRPH�DWWHPSWV�WR�

GHDO�ZLWK�WKLV�LVVXH�IURP�VRPH�KLJK�SURILOH�YHQGRUV��IRU�LQVWDQFH��6QRUW�RQ�$PD]RQ�(&���WKRXJK�

IURP�WKH�ORRN�RI�LW��LW�LV�QRW�EHHQ�LQ�ZLGHVSUHDG�XVH���³4XLFN�6WDUW�*XLGH�IRU�XVLQJ�6RXUFHILUH�

6QRUW�RQ�$PD]RQ�(&��´��������-RQ����������

7R�KDYH�D�GHIHQVLEOH�QHWZRUN��DGPLQLVWUDWRUV�FKDUJHG�ZLWK�VHFXULW\�PXVW�KDYH�SHUYDVLYH�QHWZRUN�

DZDUHQHVV��ZKLFK�FDQ�EH�GHILQHG�DV�³«WKH�DELOLW\�WR�FROOHFW�WKH�QHWZRUN�EDVHG�LQIRUPDWLRQ²

IURP�WKH�YLHZSRLQW�RI�DQ\�QRGH�RQ�WKH�QHWZRUN²UHTXLUHG�WR�PDNH�GHFLVLRQV�´��%HMWOLFK��������S��

�����1RW�KDYLQJ�WKH�DELOLW\�WR�FROOHFW�QHWZRUN�EDVHG�GDWD�IURP�D�VLJQLILFDQW�VHW�RI�FULWLFDO�VHUYHUV�

ZLOO�FHUWDLQO\�LPSLQJH�RQ�WKH�DGPLQLVWUDWRU¶V�DELOLW\�WR�GHIHQG�WKH�DVVHWV�ZLWKLQ�WKHLU�SXUYLHZ�

$V�D�160�SUDFWLWLRQHU��KRZ�GRHV�RQH�GHDO�ZLWK�WKLV�WKRUQ\�LVVXH"��7KLV�SDSHU�SURSRVHV�D�

6HFXULW\�2QLRQ�LQWHJUDWHG��PXOWL�SODWIRUP�VROXWLRQ�WKDW�ZRXOG�DOORZ�WKH�DQDO\VW�WR�JDLQ�WKH�

YLVLELOLW\�KH�QHHGV�LQWR�WKH�936�DQG�FORXG�VHUYHUV�WKDW�KH�LV�PRQLWRULQJ�

����%DVLF�'HVLJQ�&RQVLGHUDWLRQV

�����7DUJHW�$XGLHQFH
%HFDXVH�WKLV�W\SH�RI�160�VHUYHU�VLGH�FOLHQW�LV�D�VRPHZKDW�QHZ�FRQFHSW��WKH�WDUJHW�VFRSH�

IRU�WKH�ILUVW�LWHUDWLRQ��DQG�WKLV�SDSHU��ZDV�WKDW�RI�D�SURRI�RI�FRQFHSW�IRU�VPDOO�WR�PHGLXP�VL]H�

RUJDQL]DWLRQV�WKDW�KDYH�D�IHZ�FORXG�VHUYHUV��ZKLFK�VHH�OLJKW�WR�PHGLXP�XVDJH�SULPDULO\�DV�ZHE�

VHUYHUV���$�W\SLFDO�VFHQDULR�ZRXOG�EH�D�VPDOO�RU�PHGLXP�VL]HG�EXVLQHVV�WKDW�KRVWV�WKH�PDMRULW\�

RI�LWV�VHUYLFHV�LQ�KRXVH��EXW�GRHV�QRW�KDYH�WKH�IDFLOLWLHV�QHHGHG�WR�KRVW�D��������XSWLPH�SXEOLF�

ZHEVLWH���&RQVHTXHQWO\��WKH\�FRQWUDFW�ZLWK�$PD]RQ�$:6�IRU�D�IHZ�FORXG�VHUYHUV�WR�WDNH�FDUH�RI�

WKHLU�SXEOLF�ZHEVLWH�QHHGV��

�����&RUH�'HVLJQ�3ULQFLSOHV
7KHUH�ZHUH�VL[�FRUH�GHVLJQ�SULQFLSOHV�WKDW�QHHGHG�WR�EH�FRQVLGHUHG�ZKHQ�GHVLJQLQJ�WKLV�V\VWHP���

7KHVH�GHVLJQ�SULQFLSOHV�ZHUH�WKH�JXLGLQJ�OLJKW�IRU�WKH�GHVLJQ�RI�WKH�&ORXG�&OLHQW��WR�PDNH�VXUH�

WKH�SURSRVHG�VROXWLRQ�ZRXOG�EH�VWDEOH��VHFXUH��DQG�PDLQWDLQDEOH�
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��7KH�6HFXULW\�2QLRQ�&ORXG�&OLHQW�_��

�������,QWHJUDWLRQ�ZLWK�6HFXULW\�2QLRQ
6HFXULW\�2QLRQ�LV�DQ�RSHQ�VRXUFH�160�SODWIRUP�WKDW�KDV�EHHQ�DURXQG�VLQFH�ODWH�������ZKHQ�LW�

ZDV�RULJLQDOO\�EDVHG�RQ�WKH�6HFXUL[�1601RZ�VFULSWV���6HFXUL[�1601RZ��������,W�LV�QRZ�RQH�

RI�WKH�LQGXVWU\¶V�OHDGLQJ�160�SODWIRUPV���RSHQ�VRXUFH�RU�FRPPHUFLDO����:LWK�WKDW�LQ�PLQG��WKH�

ILUVW�FRUH�GHVLJQ�SULQFLSOH�ZDV�WKDW�WKH�&ORXG�&OLHQW�FRXOG�QRW�EH�D�VWDQGDORQH��IXOO\�IHDWXUHG�

160�SODWIRUP���,QVWHDG��LW�QHHGHG�WR�EH�DQ�DGG�RQ�WR�DQ�H[LVWLQJ�SODWIRUP��6HFXULW\�2QLRQ�ZDV�

DQ�HDV\�FKRLFH��DV�LW�LV�RSHQ�VRXUFH��HDV\�WR�ZRUN�ZLWK��DQG�WKH�SULPDU\�GHYHORSHUV�RI�6HFXULW\�

2QLRQ�ZHUH�YHU\�RSHQ�WR�WKH�LGHD�RI�D�&ORXG�&OLHQW���

�������1R�FRPSURPLVH�RI�160�3ULQFLSOHV
7KLV�FRUH�UHTXLUHPHQW�JRHV�KDQG�LQ�KDQG�ZLWK�WKH�SUHYLRXV�RQH��WKH�&ORXG�&OLHQW�PXVW�QRW�

FRPSURPLVH�RQ�160�SULQFLSOHV���,Q�RWKHU�ZRUGV��LQVWHDG�RI�MXVW�JHQHUDWLQJ�,'6�DOHUWV��LW�PXVW�EH�

DEOH�WR�FDSWXUH�DOO�UHOHYDQW�W\SHV�RI�160�GDWD�DQG�SUHVHQW�LW�IRU�DQDO\VLV�

�������0XOWL�3ODWIRUP
$QRWKHU�FRUH�UHTXLUHPHQW�ZDV�WKDW�WKH�&ORXG�&OLHQW�QHHGHG�WR�EH�FURVV�SODWIRUP²VSHFLILFDOO\��

:LQGRZV�DQG�/LQX[��%DVHG�RQ�GDWD�IURP�1HWFUDIW��:LQGRZV�DQG�,,6�KRVW�DURXQG�����RI�WKH�

ZRUOG¶V�ZHEVLWHV��ZKLOH�/LQX[�DQG�$SDFKH�1*,1;�KRVW�DURXQG�������1HWFUDIW��������,W�LV�

FOHDU�WKH�QHHG�IRU�160�DFURVV�SODWIRUP�ERXQGDULHV�LV�JUHDW��DQG�WKHUHIRUH�WKLV�EHFDPH�D�FRUH�

UHTXLUHPHQW�

�������2SHQ�6RXUFH
7KH�IRXUWK�FRUH�UHTXLUHPHQW�ZDV�WKDW�RI�WKH�XQGHUO\LQJ�FRPSRQHQWV�RI�WKH�&ORXG�&OLHQW�EH�

RSHQ�VRXUFH���%HFDXVH�WKH�&ORXG�&OLHQW�ZRXOG�EH�D�SDUW�RI�WKH�RSHQ�VRXUFH�6HFXULW\�2QLRQ�

GLVWULEXWLRQ��WKHUH�ZDV�D�QHHG�WR�PDNH�VXUH�WKDW�LW�ZRXOG�ILW�ZHOO�XQGHU�WKH�SURMHFW���$OVR��WKH�

KRSH�ZDV�WKDW�RWKHUV�ZLOO�VHH�WKH�QHHG�IRU�&ORXG�&OLHQW��DQG�FRQWULEXWH�WR�LW²VRPHWKLQJ�PXFK�

PRUH�GLIILFXOW�WR�GR�LI�LW�ZDV�SURSULHWDU\�
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�������6HFXULW\
7KH�ILIWK�FRUH�UHTXLUHPHQW�ZDV�WKDW�WKH�GHVLJQ�DQG�LPSOHPHQWDWLRQ�³'R�7KH�5LJKW�7KLQJ�´�

ZKHQ�LW�FDPH�WR�WKH�VHFXUDELOLW\�RI�WKH�DFWXDO�GHVLJQ�DQG�LPSOHPHQWDWLRQ���)RU�LQVWDQFH��XVLQJ�

EFU\SW�IRU�KDVKLQJ�SDVVZRUGV��DQG�QRW�XVLQJ�0'��RU�6+$���

�������/RQJ�7HUP�6XVWDLQDELOLW\
7KH�ILQDO�FRUH�UHTXLUHPHQW�ZDV�WKDW�WKH�GHVLJQ�DQG�LPSOHPHQWDWLRQ�PXVW�EH�DEOH�WR�EH�VRPHZKDW�

HDVLO\�VXVWDLQDEOH�ORQJ�WHUP��6DLG�DQRWKHU�ZD\��WKH�FRPSRQHQWV�XVHG�LQ�WKH�&ORXG�&OLHQW�VKRXOG�

KDYH�D�WUDFN�UHFRUG�RI�EHLQJ�PDLQWDLQHG���7KLV�UHTXLUHPHQW�ZDV�YHU\�NH\²WKHUH�ZDV�QR�VHQVH�LQ�

JRLQJ�WKURXJK�DOO�WKH�WURXEOH�RI�EXLOGLQJ�VRPHWKLQJ�OLNH�WKLV�ZKHQ�RQH�RI�LWV�FRPSRQHQWV�KDVQ¶W�

KDG�EXJ�SDWFKHV�IRU�WKUHH�\HDUV��DQG�PD\�QRW�HYHU�DJDLQ�

�����'HVLJQ�$OWHUQDWLYHV
$�QXPEHU�RI�GHVLJQV�ZHUH�FRQVLGHUHG�DQG�GLVFDUGHG�EDVHG�RQ�WKHLU�LQDELOLW\�WR�VDWLVI\�WKH�FRUH�

UHTXLUHPHQWV���

)LUVW�RII��LW�EHFDPH�REYLRXV�WKDW�LQ�RUGHU�WR�QRW�FRPSURPLVH�RQ�FROOHFWLQJ�DOO�WKH�QHHGHG�160�

GDWD��WKH�EHVW�ZD\�WR�GR�WKLV�ZRXOG�EH�WR�SHUIRUP�IXOO�SDFNHW�FDSWXUH�RQ�WKH�WDUJHW�PDFKLQH��

WUDQVIHU�WKDW�GDWD�WR�WKH�6HFXULW\�2QLRQ�6HQVRU��DQG�WKHQ�SDVV�UHSOD\�FRS\�WKDW�GDWD�WR�DQ�

LQWHUIDFH�WKDW�6HFXULW\�2QLRQ�ZDV�OLVWHQLQJ�RQ���7KLV�ZRXOG�DOORZ�6HFXULW\�2QLRQ�WR�FDSWXUH�WKH�

WUDIILF�DQG�UXQ�WKH�DQDO\VLV�RQ�LW��ZLWKRXW�DQ\�H[WUD�WZHDNLQJ��6HFXULW\�2QLRQ�ZRXOGQ¶W�NQRZ�WKLV�

LV�DFWXDOO\�D�KRVW�VLGH�QHWZRUN�WDS��DQG�QRW�D�QRUPDO�QHWZRUN�WDS�

2QH�RI�WKH�ELJJHVW�GHVLJQ�FRQFHUQV�TXLFNO\�EHFDPH�DSSDUHQW²+RZ�WR�HIILFLHQWO\�PRYH�

WKH�FDSWXUHG�WUDIILF�VHFXUHO\�RYHU�WR�WKH�6HFXULW\�2QLRQ�6HQVRU"��$�QXPEHU�RI�RSWLRQV�ZHUH�

FRQVLGHUHG�DQG�WKHQ�UHMHFWHG�

7KH�ILUVW�RSWLRQ�ZDV�:LQ3FDS¶V��5HPRWH�&DSWXUH�3URWRFRO��53&$3����:LQ3FDS��������7KH�

ODWHVW�GRFXPHQWDWLRQ�DW�WKH�WLPH�RI�SXEOLVKLQJ�WKLV�SDSHU���������GHVFULEHV�LW�DV�IROORZV���³7KLV�

LV�DQ>VLF@�KLJKO\�H[SHULPHQWDO�IHDWXUH�WKDW�DOORZV�WR�LQWHUDFW�WR�D�UHPRWH�PDFKLQH�DQG�FDSWXUH�
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SDFNHWV�WKDW�DUH�EHLQJ�WUDQVPLWWHG�RQ�WKH�UHPRWH�QHWZRUN��7KLV�UHTXLUHV�D�UHPRWH�GDHPRQ�

�FDOOHG�USFDSG��ZKLFK�SHUIRUPV�WKH�FDSWXUH�DQG�VHQGV�GDWD�EDFN�DQG�D�ORFDO�FOLHQW�WKDW�VHQGV�

WKH�DSSURSULDWH�FRPPDQGV�DQG�UHFHLYHV�WKH�FDSWXUHG�GDWD�´��7KH�:LQ3FDS�7HDP���������

7KHUH�ZHUH�DOVR�D�FRXSOH�RWKHU�UHPRWH�FDSWXUH�SURMHFWV�WKDW�KDG�VRPH�SRWHQWLDO���HOO]H\��������

�.ULVKQDQ��������$OO�RI�WKH�UHPRWH�FDSWXUH�RSWLRQV�WKDW�ZHUH�FRQVLGHUHG�KDG�WKUHH�PDMRU�LVVXHV�

WKDW�OHG�WR�WKHP�EHLQJ�GLVTXDOLILHG��)LUVWO\��WKH\�ZHUH�DOSKD�H[SHULPHQWDO�RU�GLG�QRW�VHHP�WR�

EH�XQGHU�FXUUHQW�GHYHORSPHQW���6HFRQGO\��HLWKHU�WKHUH�ZDV�QR�EXLOW�LQ�HQFU\SWLRQ�WR�VHFXUH�WKH�

UHPRWHO\�FDSWXUHG�WUDIILF�DV�LW�ZDV�VHQW�EDFN�WR�WKH�VHUYHU��RU�WKH�EXLOW�LQ�HQFU\SWLRQ�ZDV�ZHDN��

ZKLFK�ZRXOG�KDYH�PHDQW�ZUDSSLQJ�LW�LQ�VWXQQHO�RU�VRPH�RWKHU�HQFU\SWLRQ��ZKLFK�ZDV�KLJKO\�

XQGHVLUDEOH��7KH�ILQDO�LVVXH�ZDV�WKDW�HLWKHU�WKH�VROXWLRQV�ZHUH�QRW�PXOWL�SODWIRUP��RU�LW�ZDV�

VXSSRVHG�WR�EH��EXW�LQ�DFWXDOO\�WHVWLQJ�LW�RXW��E\�PL[LQJ�D�:LQGRZV�DQG�/LQX[�UHPRWH�FDSWXUH�

FOLHQW�DQG�VHUYHU��WKH�VHWXS�UHVXOWHG�LQ�KDFNLQJ�FRGH�WRJHWKHU��DQG�D�ODUJH�DPRXQW�RI�LQVWDELOLW\��

ZKLFK�LV�QRW�VXVWDLQDEOH�ORQJ�WHUP�

7KH�QH[W�GHVLJQ�RSWLRQ�ZDV�WR�MXVW�KDYH�D�VFKHGXOHG�MRE�RQ�WKH�FOLHQW�FRS\�RYHU�WKH�FDSWXUHG�GDWD�

YLD�66+��DQG�WKHQ�UHSOD\�RU�LPSRUW�WKH�GDWD�LQWR�6HFXULW\�2QLRQ���7KLV�PHWKRG�ZDV�UHMHFWHG�IRU�

WZR�UHDVRQV�����5HSOD\LQJ�WKH�GDWD�XVLQJ�D�WRRO�VXFK�DV�7FSUHSOD\�ZRXOG�RYHUZULWH�WKH�RULJLQDO�

WLPHVWDPSV�RQ�WKH�QHWZRUN�WUDIILF��ZKLFK�LV�KLJKO\�XQGHVLUDEOH�LQ�DQ\�LQFLGHQW�UHVSRQVH�VLWXDWLRQ��

DQG����LPSRUWLQJ�WKH�SFDSV�LQWR�6HFXULW\�2QLRQ�ZRXOG�UHTXLUH�D�QXPEHU�RI�PRGLILFDWLRQV�WR�

6HFXULW\�2QLRQ�LWVHOI��ZKLFK�ZDV�DOVR�KLJKO\�XQGHVLUDEOH�

7KH�ILQDO�RSWLRQ�FRQVLGHUHG��DQG�DFFHSWHG��ZDV�WR�FRS\�GDWD�RYHU�LQ�QHDU�UHDO�WLPH�YLD�DQ�

2SHQ931�EULGJH��WR�D�6HFXULW\�2QLRQ�PRQLWRUHG�LQWHUIDFH��7KLV�KDV�D�QXPEHU�RI�EHQHILWV�����

KLJKO\�VHFXUH�FRS\�PHFKDQLVP��2SHQ931�WXQQHO�VHFXUHG�ZLWK�FHUWLILFDWHV������1R�QHHG�WR�VWRUH�

ODUJH�DPRXQWV�RI�SFDSV�RQ�WKH�ORFDO�&ORXG�&OLHQW����1R�QHHG�WR�PDNH�DQ\�PDMRU�PRGLILFDWLRQV�

WR�6HFXULW\�2QLRQ���7KH�PDLQ�FRQFHUQ�ZLWK�WKLV�RSWLRQ�ZDV��DQG�VWLOO�LV��SHUIRUPDQFH���1RW�RQO\�

ZRXOG�ZH�EH�FDSWXULQJ�DOO�QHWZRUN�WUDIILF��ZH�ZRXOG�WKHQ�EH�PLUURULQJ�WKDW�EDFN�DFURVV�WKH�

ZLUH��7KH�RWKHU�PDMRU�FRQFHUQ�ZDV�WKDW�WKHUH�ZDV�QRW�D�:LQGRZV�SDFNHW�FDSWXUH�DQG�PLUURULQJ�

DSSOLFDWLRQ�OLNH�'DHPRQORJJHU��ZKLFK�LV�ZKDW�ZRXOG�EH�XVHG�RQ�/LQX[���$IWHU�VSHQGLQJ�

VLJQLILFDQW�WLPH�VHDUFKLQJ�DQG�ILQGLQJ�QR�YLDEOH�RSWLRQV��D�FRQWUDFW�ZDV�SRVWHG�RQOLQH�IRU�D�SURRI�

RI�FRQFHSW���:LWK�JHQHURXV�GRQDWLRQV�IURP�1HZ�7ULEHV�0LVVLRQ��QWP�RUJ��DQG�'HIHQVLYH�'HSWK�

������������ǡ����̷��������������Ǥ���



��7KH�6HFXULW\�2QLRQ�&ORXG�&OLHQW�_��

&RQVXOWLQJ���'HIHQVLYH'HSWK�FRP��PRUH�WKDQ�D�SURRI�RI�FRQFHSW�ZDV�GHYHORSHG²:LQ7$3�KDV�

EHHQ�UHOHDVHG�XQGHU�*3/����DQG�FDQ�EH�IRXQG�RQ�*LW+XE��KWWSV���JLWKXE�FRP�QHZWULEHVPLVVLRQ�

ZLQWDS��

7KH�&ORXG�&OLHQW�%DVLF�'HVLJQ

7KH�IROORZLQJ�QXPEHUV�FRUUHVSRQG�WR�WKH�GLDJUDP�DERYH��VKRZLQJ�KRZ�WKH�EDVLF�GHVLJQ�ZRUNV�

���HWK��LV�WKH�SULPDU\�QHWZRUN�LQWHUIDFH�IRU�WKLV�VHUYHU
���'DHPRQORJJHU�FRSLHV�DOO�WUDIILF�RQ�HWK�

���'DHPRQORJJHU�PLUURUV�DOO�RI�WKLV�WUDIILF�WR�WKH�WDS��LQWHUIDFH

���7KH�WDS��LQWHUIDFH�LV�SDUW�RI�WKH�2SHQ931�EULGJH��ZKLFK�LV�FRQQHFWHG�WR�WKH�6HFXULW\�2QLRQ�

6HQVRU

���7KH�WUDIILF�FRQWLQXHV�RYHU�WKH�EULGJH�LQWR�WKH�6HFXULW\�2QLRQ�6HQVRU

���7KH�6HFXULW\�2QLRQ�SURFHVVHV�RQ�WKH�62�6HQVRU�PRQLWRU�DQG�DQDO\]HV�WKH�WUDIILF�WKDW�LV�

FRPLQJ�DFURVV�WKH�EU��LQWHUIDFH

���,Q�'HSWK�'HVLJQ
$V�GHVFULEHG�SUHYLRXVO\��WKH�FKRVHQ�GHVLJQ�FRQVLVWHG�RI�XVLQJ�DQ�2SHQ931�EULGJH�EHWZHHQ�WKH�

6HFXULW\�2QLRQ�6HQVRU�DQG�WKH�&ORXG�&OLHQW��
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�����6HFXULW\�2QLRQ�6HQVRU�'HVLJQ
7KH�ODWHVW�YHUVLRQ�RI�WKH�6HFXULW\�2QLRQ�6HQVRU�LV�RIILFLDOO\�VXSSRUWHG�RQ�8EXQWX�������/76��

DQG�WKHUH�DUH�D�QXPEHU�RI�TXDOLW\�JXLGHV�RQ�KRZ�WR�VHWXS�6HFXULW\�2QLRQ��VR�WKLV�GLVFXVVLRQ�ZLOO�

UHYROYH�DURXQG�WKH�&ORXG�&OLHQW�VSHFLILF�LQWHJUDWLRQ���62�'RFXPHQWDWLRQ�7HDP���������%HMWOLFK��

�������$W�WKLV�WLPH��WKH�&ORXG�&OLHQW�GRHV�QRW�KDYH�DQ�DXWRPDWHG�LQWHJUDWLRQ�LQWR�6HFXULW\�2QLRQ��

EXW�ZLOO�LQ�WLPH��)RU�QRZ��D�'HELDQ�SDFNDJH�FDQ�EH�XVHG�WR�LQVWDOO�DQG�FRQILJXUH�WKH�VHQVRU��LW�

XVHV�D�VHW�RI�VKHOO�VFULSWV�WR�DXWRPDWH�WKH�VHWXS�DQG�FRQILJXUDWLRQ����7KH�EDVLF�VHWXS�LV�DV�IROORZV�

���3UHSDUH�8EXQWX�LQVWDOO�OLNH�QRUPDO�IRU�D�6HFXULW\�2QLRQ�LQVWDOO��EXW�GR�QRW�UXQ�626HWXS�\HW

���,QVWDOO�2SHQ931�6HUYHU�DQG�FRQILJXUH�IRU�XVH�ZLWK�FHUWLILFDWHV

���8VH�EULGJH�XWLOV�DQG�D�SUH�FRQILJXUHG�EULGJH�VWDUW�VFULSW�WR�FUHDWH�D�SHUVLVWHQW�WDS�LQWHUIDFH�DQG�

DGG�LW�WR�D�EULGJH��HYHQWXDOO\��WKLV�EULGJH�ZLOO�DOVR�LQFOXGH�WKH�WDS�IURP�WKH�RWKHU�VLGH�RI�WKH�931�

FRQQHFWLRQ²6HH��$SSHQGL[�$�

���&RQILUP�WKDW�D�ILUHZDOO�LV�QRW�EORFNLQJ�WUDIILF�EHWZHHQ�WKH�WDS�DQG�EULGJH�LQWHUIDFHV

���5XQ�626HWXS�DQG�FRQILJXUH�DV�QRUPDO��PDNLQJ�VXUH�WR�VHOHFW�WKH�EULGJH�LQWHUIDFH�DV�D�

PRQLWRUHG�LQWHUIDFH

���6WDUWXS�2SHQ931�LQ�EULGJLQJ�PRGH

�����&ORXG�&OLHQW���/LQX[�'HVLJQ
7KH�WDUJHW�26�IRU�WKH�/LQX[�&ORXG�&OLHQW�ZDV�'HELDQ�8EXQWX��DQG�WKHUH�LV�D�'HELDQ�SDFNDJH�WKDW�

DXWRPDWHV�WKH�IROORZLQJ�

���,QVWDOO�'DHPRQORJJHU

���,QVWDOO�DQG�FRQILJXUH�2SHQ931

���8VHU�PDQXDOO\�FRSLHV�RYHU�SUHYLRXVO\�JHQHUDWHG�2SHQ931�FHUWLILFDWHV

���6WDUW�2SHQ931�LQ�EULGJLQJ�PRGH�WR�FRQQHFW�WR�6HFXULW\�2QLRQ�6HQVRU��WKLV�ZLOO�FUHDWH�D�WDS�

LQWHUIDFH�

���8VLQJ�HWKWRRO��GLVDEOH�1,&�RIIORDG�IHDWXUHV��7KHVH�IHDWXUHV�ZLOO�JHW�LQ�WKH�ZD\�RI�IXOO�SDFNHW�

FDSWXUH�
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���6WDUW�'DHPRQORJJHU�ZLWK�WKH�RSWLRQV�WR�PLUURU�WUDIILF�IURP�WKH�GHVLUHG�LQWHUIDFH�WR�WKH�QHZO\�

FUHDWHG�WDS�LQWHUIDFH��DORQJ�ZLWK�D�ESI�VHWWLQJ�WKDW�H[FOXGHV�DOO�WUDIILF�IURP�EHLQJ�FDSWXUHG�XQOHVV�

LW�LV�DGGUHVVHG�WR�IURP�WKH�&ORXG�&OLHQW��DQG�LW�LV�QRW�WKH�2SHQ931�SRUW���7KLV�VLJQLILFDQWO\�FXWV�

GRZQ�RQ�WKH�DPRXQW�RI�XQQHHGHG�WUDIILF�IURP�EHLQJ�FDSWXUHG�DQG�UH�WUDQVPLWWHG�

�����&ORXG�&OLHQW���:LQGRZV�'HVLJQ
7KH�WDUJHW�YHUVLRQ�IRU�WKH�:LQGRZV�&ORXG�&OLHQW�ZDV�6HUYHU������5��	�6HUYHU��������7KHUH�LV�D�

EDWFK�VFULSW�WKDW�DXWRPDWHV�WKH�IROORZLQJ�

���,QVWDOO�:LQ7$3��UHTXLUHV�WKH�9LVXDO�&��������5HGLVWULEXWDEOH�[���

���,QVWDOO�DQG�FRQILJXUH�2SHQ931

���8VHU�PDQXDOO\�FRSLHV�RYHU�SUHYLRXVO\�JHQHUDWHG�2SHQ931�FHUWLILFDWHV

���6WDUW�2SHQ931�LQ�EULGJLQJ�PRGH�WR�FRQQHFW�WR�6HFXULW\�2QLRQ�6HQVRU�

���6WDUW�:LQ7$3�ZLWK�WKH�RSWLRQV�WR�PLUURU�WUDIILF�IURP�WKH�GHVLUHG�LQWHUIDFH�WR�WKH�QHZO\�

FUHDWHG�WDS�LQWHUIDFH���:LQ7$3�GRHV�QRW�KDYH�D�ESI�RSWLRQ�\HW��EXW�LW�LV�FXUUHQWO\�XQGHU�DFWLYH�

GHYHORSPHQW�ZLWK�DQ�HVWLPDWHG�UHOHDVH�GDWH�RI�4�������

�����%ULQJLQJ�LW�DOO�WRJHWKHU
$W�WKLV�SRLQW��D�FRXSOH�VLPSOH�WHVWV�FDQ�EH�UXQ�WR�FRQILUP�WKDW�DOO�LV�ZRUNLQJ�DV�LW�VKRXOG���

%URZVLQJ�WR�KWWS���WHVWP\LGV�FRP�RQ�HLWKHU�RI�WKH�:LQGRZV�RU�/LQX[�&ORXG�&OLHQWV�VKRXOG�UHVXOW�

LQ�6,'����������*3/�$77$&.B5(63216(�,G�FKHFN�UHWXUQHG�URRW��EHLQJ�JHQHUDWHG�IURP�WKH�

LQVWDOOHG�1,'6���,I�WKLV�LV�QRW�WKH�FDVH��RQ�WKH�6HFXULW\�2QLRQ�6HQVRU��XVH�WFSGXPS�WR�FRQILUP�

WKDW�WUDIILF�JHQHUDWHG�RQ�WKH�&ORXG�&OLHQWV�LV�EHLQJ�PLUURUHG�RYHU�WR�WKH�6HQVRU���,I�LW�LV��WKHQ�WKH�

QH[W�VWHSV�ZRXOG�EH�WR�FKHFN�WKH�,'6�DQG�6HFXULW\�2QLRQ�FRQILJXUDWLRQV��,I�LW�LV�QRW��WKHQ�JR�EDFN�

DQG�FRQILUP�WKDW�2SHQ931�LV�FRQILJXUHG�FRUUHFWO\��'DHPRQORJJHU�:LQ7$3�LV�UXQQLQJ�FRUUHFWO\��

DQG�WKDW�QR�ILUHZDOOV�DUH�EORFNLQJ�DQ\�WUDIILF�

�����0LVFHOODQHRXV�'HVLJQ�DQG�,PSOHPHQWDWLRQ�1RWHV
7KH�IROORZLQJ�DUH�VRPH�PLVFHOODQHRXV�GHVLJQ�DQG�LPSOHPHQWDWLRQ�QRWHV�WR�NHHS�LQ�PLQG�
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��������:LQ7$3
:LQ7$3�LV�WKH�RQO\�FRPSRQHQW�RI�WKLV�GHVLJQ�WKDW�GRHVQ¶W�ILW�ZHOO�ZLWK�WKH�FRUH�UHTXLUHPHQW�RI�

ORQJ�WHUP�VXVWDLQDELOLW\��DV�LW�LV�EUDQG�QHZ��DQG�TXLWH�H[SHULPHQWDO²8QIRUWXQDWHO\��WKHUH�ZDV�QR�

ZD\�DURXQG�WKLV��DV�WKHUH�ZDV�MXVW�QR�RWKHU�DSSOLFDWLRQV�IRU�0LFURVRIW�:LQGRZV�WKDW�HPXODWHG�WKH�

VRIW�WDS�IHDWXUHV�RI�'DHPRQORJJHU���

7KH�ILUVW�LWHUDWLRQ�RI�:LQ7$3�ZDV�D�SURRI�RI�FRQFHSW�WKDW�ZDV�HVVHQWLDOO\�D��1(7�ZUDSSHU�

DURXQG�:LQ3FDS���7KLV�ZRUNHG�ZHOO��EXW�SHUIRUPDQFH�ZDV�QRW�DV�ZHOO�DV�FRXOG�EH�KRSHG�IRU���

7KH�QH[W�LWHUDWLRQ�WRRN�WKH�SURRI�RI�FRQFHSW��DQG�LQVWHDG�RI�XVLQJ�:LQ3FDS��LPSOHPHQWHG�

:LQ7$3�DV�D�NHUQHO�PRGH�GULYHU��XVLQJ�1',6�������7KLV�DOORZHG�IRU�PXFK�EHWWHU�SHUIRUPDQFH�

DQG�VWDELOLW\��
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�������2SHQ931�%ULGJH�$GDSWHU�/LQH�6SHHG
�$�FORVH�REVHUYHU�ZLOO�QRWLFH�WKH�2SHQ931�EULGJHG�DGDSWHU�IRU�:LQGRZV�VWDWH�WKDW�LW�LV�UXQQLQJ�

DW���0ESV���7KLV�KDV�EHHQ�ZHOO�GRFXPHQWHG�WKDW�WKLV�LV�QRW�WKH�DFWXDO�OLQH�VSHHG��EXW�D�³:LQGRZV�

DUWLIDFW�IURP�WKH�GD\V�ZKHQ�HWKHUQHW�LQWHUIDFHV�ZHUH�DOZD\V�KDUGZDUH�DQG�QHYHU�YLUWXDO�´�

�<RQDQ�������

�������6XULFDWD�6WUHDP�$OHUWV
�,Q�VRPH�FLUFXPVWDQFHV�ZKHUH�6XULFDWD�DQG�WKH�&ORXG�&OLHQW�DUH�EHLQJ�XVHG�WRJHWKHU��WKHUH�FRXOG�

EH�D�YHU\�KLJK�UDWH�RI�6XULFDWD�6WUHDP�DOHUWV�JHQHUDWHG��ZKLFK�ZLOO�ERJ�GRZQ�WKH�6HFXULW\�2QLRQ�

6HQVRU���7KH�DOHUWV�ZLOO�QHHG�WR�EH�WXQHG�EHIRUH�PXFK�HOVH�LV�GRQH��5HIHU�WR�5LFKDUG�%HMLWOLFK¶V�

SURFHGXUH�RQ�FOHDQLQJ�XS�DQG�WXQLQJ�WKHVH�W\SHV�RI�6XULFDWD�DOHUWV���%HMWOLFK�������

�������'LVDEOLQJ�1,&�2IIORDGLQJ
,Q�VRPH�FDVHV��1,&�RIIORDGLQJ�IHDWXUHV�QHHG�WR�EH�GLVDEOHG�WR�DOORZ�IXOO�SDFNHW�FDSWXUH�WR�

KDSSHQ²6HH�'RXJ�%XUN¶V�ZULWH�XS�RI�WKLV�LVVXH�IRU�PRUH�GHWDLOV���%XUNV���������8QIRUWXQDWHO\��

GLVDEOLQJ�1,&�RIIORDG�IHDWXUHV�PD\�EH�PRUH�GLIILFXOW�WKDQ�DQWLFLSDWHG²'LVDEOLQJ�WKHVH�IHDWXUHV�

RQ�D�VWRFN�8EXQWX�6HUYHU���������LQVWDOO�ZDV�VWUDLJKWIRUZDUG��³HWKWRRO���RIIORDG��HWK;��U[�RII��W[�

RII´���EXW�GLVDEOLQJ�WKHP�RQ�D�VWRFN�8EXQWX�6HUYHU���������5DFNVSDFH�&ORXG�6HUYHU�LQVWDOO�ZDV�

YHU\�GLIIHUHQW���5XQQLQJ�WKH�VDPH�FRPPDQG�UHVXOWHG�LQ�WKH�IROORZLQJ�HUURU���³&DQQRW�VHW�GHYLFH�

U[�FVXP�VHWWLQJV��2SHUDWLRQ�QRW�VXSSRUWHG�´�7R�JHW�DURXQG�WKLV��WKHUH�ZDV�D�QHHG�WR�GLVDEOH�HDFK�

RIIORDG�IHDWXUH�LQGLYLGXDOO\��³HWKWRRO���RIIORDG��HWK;��WVR�RII´��HWF�����WKHQ�UXQQLQJ�³HWKWRRO���

RIIORDG��HWK;��U[�RII´��ZRXOG�ZRUN���,W�LV�QRW�FOHDU�LI�WKLV�LV�D�EXJ�LQ�WKH�FXUUHQW�5DFNVSDFH�8EXQWX�

��������LPDJH��RU�H[SHFWHG�EHKDYLRU��

�������,'6�+RPHB1HW�&RQILJXUDWLRQ
:KLFKHYHU�,'6�LV�XVHG��WKHUH�LV�D�QHHG�WR�HGLW�WKH�,'6�+RPHB1HW�FRQILJXUDWLRQ��DV�WKH�GHIDXOW�

YDULDEOHV�DUH�SULYDWH�QHWZRUNV��DQG�XQOHVV�WKH�FORXG�VHUYHUV�DUH�EHKLQG�VRPH�VRUW�RI�1$7�WKDW�

KDV�EHHQ�FRQILJXUHG��QR�DOHUWV�ZLOO�EH�JHQHUDWHG��DV�WKH�&ORXG�&OLHQW�ZLOO�EH�FDSWXULQJ�WUDIILF�

ZLWK�SXEOLF�,3V�
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���3HUIRUPDQFH�	�6WDELOLW\�7HVWLQJ

�����3HUIRUPDQFH�0HWULFV
7R�JHW�D�EDVLF�LGHD�RI�ZKDW�NLQG�RI�SHUIRUPDQFH�KLW�WKLV�VHWXS�ZLOO�PDNH�RQ�D�OLJKW�WR�PHGLXP�

ORDGHG�ZHEVHUYHU��QPRQ�ZDV�XVHG�WR�JHQHUDWH�SHUIRUPDQFH�VQDSVKRWV�RYHU�D�ILYH�PLQXWH�SHULRG�

RQ�WKH�/LQX[�&ORXG�&OLHQW���$W�WKH�WLPH�RI�WKLV�WHVWLQJ��:LQ7$3�ZDV�QRW�\HW�UHDG\��VR�RQO\�/LQX[�

&ORXG�&OLHQW�VWDWLVWLFV�ZHUH�JHQHUDWHG��%DVHG�RII�RI�5DFNVSDFH¶V�&ORXG�6HUYHU�WHPSODWH�RI��*%�

5$0�����&38��D�ORFDO�90�ZDV�FUHDWHG�WKDW�PLUURUHG�WKDW�VHWXS��DQG�D�YDQLOOD�/$03�VWDFN�ZLWK�

:RUG3UHVV�ZDV�VHWXS���&RQVWDQW�ORDGLQJ�RI���0E�V�ZDV�DSSOLHG�WR�WKH�VHUYHU���7KH�JUDSK�RQ�

WKH�OHIW�ZDV�D�EDVHOLQH�ILYH�PLQXWH�VQDSVKRW�DQG�WKH�JUDSK�RQ�WKH�ULJKW�LV�WKH�EDVHOLQH�SOXV�ZKHQ�

&ORXG�&OLHQW�LV�UXQQLQJ��2SHQ931�	�'DHPRQORJJHU�����3OHDVH�QRWH�WKDW�PHPRU\�LV�QRW�JUDSKHG�

DV�WKHUH�ZDV�QRW�D�PHDVXUDEOH�LPSDFW�DW�WKLV�OHYHO�

7KH�UDZ�QPRQ�ILOHV�DUH�DYDLODEOH�IRU�GRZQORDG�DQG�IXUWKHU�DQDO\VLV�KHUH��KWWS���

'HIHQVLYH'HSWK�FRP�*&,$�]LS

������������ǡ����̷��������������Ǥ���

&ORXG�&OLHQW���&38�8VDJH�
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�
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&OLHQW�&OLHQW���'LVN�,2�8VDJH

&ORXG�&OLHQW���1HWZRUN�8VDJH

%DVHOLQH %DVHOLQH���&ORXG�&OLHQW

%DVHOLQH %DVHOLQH���&ORXG�&OLHQW

%DVHOLQH %DVHOLQH���&ORXG�&OLHQW
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$V�GHPRQVWUDWHG��WKH�&ORXG�&OLHQW�LV�PLUURULQJ�DOO�WUDIILF�IURP�HWK����ZKLFK�LV�IXOILOOLQJ�KWWS�

UHTXHVWV�WR�WKH�WXQH�RI���0E�V��DQG�WKH�GLIIHUHQFH�EHWZHHQ�WKH�EDVHOLQH�DQG�WKH�&ORXG�&OLHQW�LQ�

QHWZRUN�XVDJH�LV�WR�EH�DV�H[SHFWHG��QHDUO\�GRXEOH���0E�V���%\�GHIDXOW��2SHQ931�FRQILJXUHV�WKH�

WXQQHO�WR�XVH�/=2�FRPSUHVVLRQ��ZKLFK�ZLWK�VRPH�W\SHV�RI�GDWD��KWWS�WH[W�-DYD6FULSW��ZLOO�RIIHU�

VRPH�JRRG�FRPSUHVVLRQ��DQG�RQ�RWKHU�ZRUNORDGV��LPDJHV�ELQDULHV��FRXOG�EH�D�GHWULPHQW���MDQMXVW��

�����

%HIRUH�UXQQLQJ�WKH�&ORXG�&OLHQW�RQ�DQ\�NLQG�RI�SURGXFWLRQ�ORDG��WKHUH�ZRXOG�QHHG�WR�EH�PRUH�

WHVWLQJ�RQ�YDULRXV�FRQILJXUDWLRQV²WKLV�VHFWLRQ�ZDV�MXVW�WR�JLYH�D�JHQHUDO�LGHD�RI�WKH�SHUIRUPDQFH�

KLW�IRU�XVLQJ�WKH�&ORXG�&OLHQW�RQ�D�W\SLFDO�VPDOO�ZHEVHUYHU�

�����6WDELOLW\
%HFDXVH�RI�WKH�PHWKRGRORJ\�XVHG�LQ�WKH�&ORXG�&OLHQW�VHWXS��WKHUH�DOVR�H[LVWHG�D�QHHG�WR�YHULI\�

WKH�RYHUDOO�DUFKLWHFWXUH�LV�VWDEOH��DV�ZHOO�DV�YDOLGDWH�WKH�TXDOLW\�RI�160�GDWD�FROOHFWHG�ZDV�

FRPSDUDEOH�WR�D�WUDGLWLRQDO�6HFXULW\�2QLRQ�VHWXS��

:LWK�WKLV�LQ�PLQG��WKUHH�VHWXSV�ZHUH�FRQVWUXFWHG�

���7UDGLWLRQDO�6HFXULW\�2QLRQ�6HWXS
7KLV�VLPXODWHG�D�QRUPDO�ORFDO�6HFXULW\�2QLRQ�6HWXS�ZKHUHE\�WUDIILF�ZDV�FROOHFWHG�XVLQJ�D�63$1�
SRUW�RQ�D�VZLWFK���7KLV�ZDV�WKH�FRQWURO�EDVHOLQH�VHWXS�

���/RFDO�&ORXG�&OLHQW�6HWXS
7KLV�VLPXODWHG�D�&ORXG�&OLHQW�VHWXS�YLD�ORFDO��QRQ�FORXG��KDUGZDUH��ZKLFK�ZDV�D�90ZDUH�(6;L�
VHUYHU�ZLWK�FRUUHVSRQGLQJ�YLUWXDO�PDFKLQHV�

���5DFNVSDFH�&ORXG�&OLHQW�6HWXS
7KLV�VLPXODWHG�D�WUXH�&ORXG�&OLHQW�GHSOR\PHQW��XVLQJ�5DFNVSDFH¶V�&ORXG�6HUYHUV�

(DFK�RI�WKH�DERYH�VHWXSV�KDG�WKH�IROORZLQJ�6HUYHUV�

�[�6HFXULW\�2QLRQ�6WDQGDORQH�6HQVRU���6HUYHU
8EXQWX�6HUYHU������������*%�5$0����&38�����*%�'LVN�����0ESV�1HWZRUN
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�[�/$03�6HUYHUV
8EXQWX�6HUYHU������������*%�5$0����&38����*%�'LVN�����0ESV�1HWZRUN
5XQQLQJ�:RUGSUHVV���������2:$63�0XWLOOLGDH�,,

�:LQ7$3�ZDV�QRW�UHDG\�IRU�XVH�DW�WKH�WLPH�RI�WKHVH�WHVWV��

7R�VLPXODWH�UHDO�ZRUOG�XVH������0E�V�RI�ORDG�ZDV�JHQHUDWHG�DJDLQVW�WKH�WZR�/$03�VHUYHUV��

ZKLFK�PHDQW�FORVH�WR���0E�V�ZDV�LQFRPLQJ�WR�WKH�6HFXULW\�2QLRQ�6HQVRU�

1H[W��WZR�W\SHV�RI�WHVWV�ZHUH�FRQGXFWHG�

���8VLQJ�2:$63�0XWLOOLGDH�,,��64/L�DQG�;66�YXOQHUDELOLWLHV�ZHUH�H[SORLWHG�VL[�WLPHV��WKUHH�

HDFK�DJDLQVW�HDFK�/$03�VHUYHU��RYHU�D�ILYH�PLQXWH�SHULRG�

���8VLQJ�1HW6SDUNHU��D�VFDQ�IRU�5XE\�RQ�5DLOV�DQG�5HPRWH�/RFDO�)LOH�,QFOXVLRQ�YXOQHUDELOLWLHV�

ZDV�FRQGXFWHG�VL[�WLPHV��WKUHH�HDFK�DJDLQVW�HDFK�/$03�VHUYHU��RYHU�D�ILYH�PLQXWH�SHULRG�

7KH�UHVXOWLQJ�,'6�DOHUWV�	�160�GDWD�ZDV�WKHQ�DQDO\]HG���7KH�,'6�DOHUWV�JHQHUDWHG�FDQ�EH�VHHQ�

LQ�$SSHQGL[�%��$QDO\]LQJ�WKH�WHVW�GDWD��LW�EHFDPH�FOHDU�DOO�WKUHH�VHWXSV�JHQHUDWHG�WKH�VDPH�

TXDOLW\�RI�160�GDWD��WKHUH�ZHUH�QR�PDMRU�FRQFHUQV�XQFRYHUHG�LQ�HLWKHU�RI�WKH�&ORXG�&OLHQW�

VHWXSV���
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��7KH�6HFXULW\�2QLRQ�&ORXG�&OLHQW�_���

���6HFXULW\�2QLRQ�&ORXG�&OLHQW�LQ�WKH�UHDO�ZRUOG
6R�KRZ�ZRXOG�&ORXG�&OLHQWV�ORRN�LQ�WKH�³5HDO�:RUOG"´�:KDW�DUH�VRPH�UHDO�ZRUOG�FRQVLGHUDWLRQV�

WR�NHHS�LQ�PLQG"

�����5HDO�:RUOG�6FHQDULR���3HW6LWWHU
/HW�XV�FRQVLGHU�WKH�ILFWLRQDO�QRQ�SURILW�RUJDQL]DWLRQ�3HW6LWWHU���3HW6LWWHU�H[LVWV�WR�FRQQHFW�

ORFDO�SHW�RZQHUV�ZLWK�HDFK�RWKHU�WR�WUDGH�RII�SHW�VLWWLQJ�ZKLOH�WKH\�DUH�RXW�RI�WRZQ���3HW6LWWHU�

UXQV�D�VPDOO�VHUYHU�URRP�LQ�WKHLU�RIILFHV��EXW�LW�KRVWV�RQO\�WKHLU�ORFDO�VHUYLFHV²LW�ZDV�GHHPHG�

XQDFFHSWDEOH�WR�KRVW�WKHLU�PLVVLRQ�FULWLFDO�ZHE�DSSOLFDWLRQ��ZKLFK�QHHGV�PRUH�VWDELOLW\�WKDQ�ZKDW�

WKHLU�ORFDO�VHUYHU�URRP�FDQ�RIIHU�

������������ǡ����̷��������������Ǥ���
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3HW6LWWHU�KDV�FRQWUDFWHG�ZLWK�5DFNVSDFH�WR�SURYLGH�FORXG�VHUYHUV�IRU�WKHLU�ZHE�DSSOLFDWLRQ��ZKLFK�

LV�KRVWHG�RQ�WZR�ORDG�EDODQFHG�/LQX[�ZHEVHUYHUV���:(%���:(%����FRQQHFWHG�WR�D�EDFNHQG�

GDWDEDVH�VHUYHU���'%���

%HFDXVH�RI�WKH� VHQVLWLYLW\�RI�WKH�SHW�

DQG�RZQHU�GDWD�3HW6LWWHU�KDQGOHV��WKH\�ZLVK�WR�JDLQ�PRUH�YLVLELOLW\�LQWR�WKHLU�RIILFH�HQYLURQPHQW�

DV�ZHOO�DV�WKH�HQYLURQPHQW�WKDW�KRVWV�WKHLU�3HW6LWWHU�ZHE�DSSOLFDWLRQ���7KHUHIRUH��WKH\�KDYH�RSWHG�

WR�LPSOHPHQW�6HFXULW\�2QLRQ�ERWK�DW�WKHLU�ORFDO�VHUYHU�URRP��DQG�RQ�WKHLU�FORXG�VHUYHUV��XVLQJ�

&ORXG�&OLHQW�DV�QHHGHG��%HFDXVH�WKH�EDFNHQG�GDWDEDVH�VHUYHU�LV�VXIILFLHQWO\�VHJPHQWHG��WKH\�

KDYH�GHFLGHG�WR�LQFOXGH�RQO\�:(%���DQG�:(%���LQ�WKH�6HFXULW\�2QLRQ�VFRSH�IRU�WKHLU�FORXG�

VHUYHUV�

�3HW6LWWHU�KDV�WKUHH�EDVLF�DUFKLWHFWXUH�FKRLFHV��&ORXG�&OLHQW�/RFDO�6HUYHU��6WDQGDORQH�&ORXG��DQG�

&ORXG�6HQVRU�/RFDO�6HUYHU

������������ǡ����̷��������������Ǥ���

3HW6LWWHU���&XUUHQW�6HWXS
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��7KH�6HFXULW\�2QLRQ�&ORXG�&OLHQW�_���

�����2SWLRQ�RQH���&ORXG�&OLHQW��/RFDO�6HUYHU
7KLV�RSWLRQ�ZRXOG�UHTXLUH�3HW6LWWHU�WR�SODFH�D�&ORXG�&OLHQW�RQ�:(%���DQG�:(%���DQG�KDYH�

WKHP�FRQQHFW�WR�D�6HFXULW\�2QLRQ�6HQVRU�ORFDWHG�DW�WKH�3HW6LWWHU�RIILFH�VHUYHU�URRP���7KH�

SULPDU\�UHDVRQLQJ�IRU�WKLV�LV�VR�WKDW�WKH\�GRQ¶W�KDYH�WR�UXQ�DQRWKHU�&ORXG�VHUYHU�IRU�WKH�6HFXULW\�

2QLRQ�6HQVRU�
3HW6LWWHU���&ORXG�&OLHQW��/RFDO�6HUYHU�

������������ǡ����̷��������������Ǥ���
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�����2SWLRQ�WZR���6WDQGDORQH�&ORXG
7KLV�RSWLRQ�ZRXOG�UHTXLUH�3HW6LWWHU�WR�SODFH�D�&ORXG�&OLHQW�RQ�:(%���DQG�:(%���DQG�KDYH�

WKHP�FRQQHFW�YLD�WKH�SULYDWH�FORXG�QHWZRUN�WR�D�6HFXULW\�2QLRQ�6WDQGDORQH�6HUYHU��ZKLFK�

LQFOXGHV�WKH�VHQVRU��WKDW�LV�KRVWHG�ZLWKLQ�WKHLU�5DFNVSDFH�&ORXG�DFFRXQW���7KH�160�DQDO\VW�

ZRXOG�PRQLWRU�DQG�PDLQWDLQ�WZR�GLVWLQFW�LQVWDQFHV�RI�6HFXULW\�2QLRQ²7KH�RIILFH�LQVWDQFH��DQG�

WKH�FORXG�LQVWDQFH�

������������ǡ����̷��������������Ǥ���

3HW6LWWHU���6WDQGDORQH�&ORXG
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�����2SWLRQ�WKUHH���&ORXG�6HQVRU��/RFDO�6HUYHU
7KLV�RSWLRQ�ZRXOG�UHTXLUH�3HW6LWWHU�WR�SODFH�D�&ORXG�&OLHQW�RQ�:(%���DQG�:(%���DQG�KDYH�

WKHP�FRQQHFW�WR�D�6HFXULW\�2QLRQ�6HQVRU�WKDW�LV�KRVWHG�ZLWKLQ�WKHLU�5DFNVSDFH�&ORXG�DFFRXQW��

7KDW�VHQVRU�ZRXOG�WKHQ�FRQQHFW�EDFN�WR�WKH�6HFXULW\�2QLRQ�6HUYHU�KRVWHG�DW�WKH�3HW6LWWHU�2IILFHV�
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3HW6LWWHU���&ORXG�6HQVRU��/RFDO�6HUYHU
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�����:KLFK�2SWLRQ"
(DFK�DUFKLWHFWXUH�RSWLRQ�KDV�LWV�SURV�DQG�FRQV�

2SWLRQ�RQH�ZRXOG�UHDOL]H�FRVW�VDYLQJV�IURP�QRW�KDYLQJ�WR�UXQ�D�UREXVW�FORXG�VHUYHU�IRU�D�

GHGLFDWHG�6HFXULW\�2QLRQ�6HUYHU�6HQVRU��EXW�WKHUH�ZRXOG�VLJQLILFDQW�EDQGZLGWK�FRVWV��ERWK�

RXWERXQG�IURP�WKH�FORXG�VHUYHUV�IURP�PLUURULQJ�WKH�WUDIILF��DQG�LQERXQG�LQWR�WKH�3HW6LWWHU�

RIILFHV���1XPEHUV�ZRXOG�KDYH�WR�EH�FUXQFKHG�WR�VHH�LI�LW�ZRXOG�EH�ZRUWKZKLOH�WR�SD\�IRU�

WKLV�EDQGZLGWK��YHUVXV�SD\LQJ�IRU�D�UREXVW�FORXG�VHUYHU�DQG�NHHSLQJ�WKH�EDQGZLGWK�FRVW�WR�D�

PLQLPXP���$QRWKHU�FRQVLGHUDWLRQ�LV�VWUHDPLQJ�WKDW�PXFK�GDWD�DFURVV�WKH�RSHQ�,QWHUQHW�WR�WKH�

3HW6LWWHU�RIILFHV�ZLOO�DIIHFW�160�GDWD�TXDOLW\��DV�WKHUH�ZLOO�FHUWDLQO\�EH�GDWD�ORVV�LQ�WKH�WUDQVIHU�

2SWLRQ�WZR�ZRXOG�UHTXLUH�WKH�SXUFKDVH�RI�D�UREXVW�FORXG�VHUYHU�WR�UXQ�WKH�VWDQGDORQH�6HFXULW\�

2QLRQ�VHUYHU��EXW�EDQGZLGWK�VDYLQJV�ZRXOG�EH�ODUJH��HVSHFLDOO\�VLQFH�WKH�EDQGZLGWK�WKDW�LV�EHLQJ�

XVHG�WR�PLUURU�:(%���DQG�:(%���ZRXOG�JR�DFURVV�WKH�SULYDWH�FORXG�QHWZRUN��ZKLFK�LV�IUHH��DV�

ORQJ�DV�WKH�WZR�LQVWDQFHV�DUH�LQ�WKH�VDPH�GDWDFHQWHU�DQG�RU�UHJLRQ���7KH�SULPDU\�GUDZEDFN�WR�WKLV�

RSWLRQ�LV�WKDW�VLQFH�3HW6LWWHU�LV�DOVR�UXQQLQJ�D�6HFXULW\�2QLRQ�LQVWDQFH�DW�LWV�ORFDO�RIILFH��WKH�160�

DQDO\VW�ZLOO�KDYH�WR�PDLQWDLQ�DQG�PRQLWRU�WZR�GLIIHUHQW�LQVWDQFHV�RI�6HFXULW\�2QLRQ��GXSOLFDWLQJ�

KHU�HIIRUW��DQG�FUHDWLQJ�LQHIILFLHQFLHV�

7KH�WKLUG�RSWLRQ�LV�SHUKDSV�WKH�EHVW�PL[�RI�ERWK�RSWLRQ�RQH�DQG�RSWLRQ�WZR²,W�DOORZV�IRU�D�OHVV�

UREXVW�FORXG�VHUYHU�WR�DFW�DV�D�6HFXULW\�2QLRQ�6HQVRU��ZKLOH�NHHSLQJ�WKH�EDQGZLGWK�FRVWV�WR�D�

PLQLPXP�E\�UHFHLYLQJ�WKH�PLUURUHG�WUDIILF�RYHU�WKH�SULYDWH�FORXG�QHWZRUN��DQG�RQO\�VHQGLQJ�

VPDOO�DPRXQWV�RI�GDWD�RXWERXQG�WR�WKH�3HW6LWWHU�RIILFH�6HFXULW\�2QLRQ�VHUYHU���,W�DOVR�DOORZV�WKH�

160�DQDO\VW�WR�KDYH�WR�PDLQWDLQ�DQG�PRQLWRU�RQO\�RQH�LQVWDQFH�RI�6HFXULW\�2QLRQ�IRU�ERWK�WKH�

ORFDO�RIILFHV�DQG�WKHLU�FORXG�VHUYHUV�

������������ǡ����̷��������������Ǥ���
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����&RQFOXVLRQ
7KH�QHHG�IRU�UHPRWH�SDFNHW�FDSWXUH�IRU�VHFXULW\�DQDO\VLV�KDV�EHHQ�IRUHVHHQ�E\�D�QXPEHU�RI�

SHRSOH��SDUWLFXODUO\�5LFKDUG�%HMWOLFK��ZKR�ZURWH�WKH�IROORZLQJ�LQ�7KH�7DR�RI�1HWZRUN�6HFXULW\�

0RQLWRULQJ��LQ�������

,Q�1RYHPEHU�������DQG�0DUFK�������&DUWHU�%XOODUG���DXWKRU�RI�$UJXV��SXEOLVKHG�

,QIRUPDWLRQDO�,QWHUQHW�'UDIWV�RQ�³5HPRWH�3DFNHW�&DSWXUH�´�%XOODUG�FODLPHG��³3DFNHW�

FDSWXUH�LV�D�IXQGDPHQWDO�PHFKDQLVP�LQ�,QWHUQHW�QHWZRUN�PDQDJHPHQW�DQG�LV�XVHG�

LQ�VXSSRUW�RI�D�ZLGH�UDQJH�RI�QHWZRUN�RSHUDWLRQDO�IXQFWLRQV��VXFK�DV�IDXOW�GHWHFWLRQ��

SURWRFRO�IXQFWLRQDO�DVVXUDQFH��SHUIRUPDQFH�DQDO\VLV��DQG�VHFXULW\�DVVHVVPHQW�´�+LV�

SURSRVDO�H[FHHGHG�FDSDELOLWLHV�RIIHUHG�YLD�5021��5)&�������RU�,QWHUQHW�6WDQGDUG�

����DQG�6021��5)&��������UHFRJQL]LQJ�WKDW�VZLWFKHG�QHWZRUNV�DUH�XELTXLWRXV�DQG�

VRPHWLPHV�IXOO�FRQWHQW�GDWD�LV�WKH�RQO\�HYLGHQFH�VXLWDEOH�IRU�LOOXPLQDWLQJ�GLIILFXOW�

QHWZRUN�VHFXULW\�DQG�PDQDJHPHQW�SUREOHPV«��,Q�WKH�IXWXUH�,�H[SHFW�WR�VHH�LQFUHDVHG�

VXSSRUW�LQ�WKH�RSHQ�VRXUFH�ZRUOG�IRU�FROOHFWLQJ�WUDIILF�UHPRWHO\�DQG�VHDPOHVVO\�SUHVHQWLQJ�

LW�WR�D�ORFDO�ZRUNVWDWLRQ���S������

&ORXG�FRPSXWLQJ��LQ�VRPH�IRUP�RU�IDVKLRQ��LV�KHUH�WR�VWD\���8QWLO�WKH�FORXG�FRPSXWLQJ�YHQGRUV�

JLYH�RUJDQL]DWLRQV�WKH�QHHGHG�YLVLELOLW\�LQWR�WKH�FORXG�HQYLURQPHQW�WKDW�WKHLU�VHUYLFHV�UXQ�

LQ��WKHUH�ZLOO�EH�D�QHHG�WR�JHW�WKLV�GDWD�DQRWKHU�ZD\���7KLV�SDSHU�SURSRVHG�D�SURRI�RI�FRQFHSW�

VROXWLRQ�WR�WKLV�LVVXH²WKH�6HFXULW\�2QLRQ�&ORXG�&OLHQW���)RU�XVH�LQ�60%�VLWXDWLRQV�ZKHUH�DQ�

RUJDQL]DWLRQ�KDV�D�IHZ�FORXG�VHUYHUV�WKDW�DUH�LQ�QHHG�RI�YLVLELOLW\��WKH�&ORXG�&OLHQW�ZLOO�VXIILFH���

'HVLJQ�GHFLVLRQV��SHUIRUPDQFH�PHWULFV��VWDELOLW\�WHVWV��DQG�UHDO�ZRUOG�DUFKLWHFWXUH�KDYH�DOO�EHHQ�

ODLG�RXW�LQ�WKLV�SDSHU�WR�KHOS�SURPSW�IXUWKHU�GLVFXVVLRQV�DQG�GHYHORSPHQW�RQ�WKLV�SDUWLFXODU�WRSLF�
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���5HIHUHQFHV
%HMWOLFK��5����������7KH�WDR�RI�QHWZRUN�VHFXULW\�PRQLWRULQJ��%H\RQG�LQWUXVLRQ�GHWHFWLRQ����VW�HG��HG����

%RVWRQ��$GGLVRQ�:HVOH\�3URIHVVLRQDO�

%HMWOLFK��5����������([WUXVLRQ�GHWHFWLRQ��6HFXULW\�PRQLWRULQJ�IRU�LQWHUQDO�LQWUXVLRQV��8SSHU�6DGGOH�5LYHU��

1-��3HDUVRQ�(GXFDWLRQ��,QF�

%HMWOLFK��5����������7KH�SUDFWLFH�RI�QHWZRUN�VHFXULW\�PRQLWRULQJ����VW�HG��HG����6DQ�)UDQFLVFR��1R�6WDUFK�

3UHVV��,QF�

%HMWOLFK��5���������)HEUXDU\������5HFRYHULQJ�IURP�6XULFDWD�*RQH�:LOG��5HWULHYHG�IURP�KWWS���

WDRVHFXULW\�EORJVSRW�FRP���������UHFRYHULQJ�IURP�VXULFDWD�JRQH�ZLOG�KWPO�

%XUNV��'���������2FWREHU������:KHQ�LV�IXOO�SDFNHW�FDSWXUH�QRW�IXOO�SDFNHW�FDSWXUH"��5HWULHYHG�IURP�KWWS���

VHFXULW\RQLRQ�EORJVSRW�FRP���������ZKHQ�LV�IXOO�SDFNHW�FDSWXUH�QRW�IXOO�KWPO�

HOO]H\��������2FWREHU���5SFDS���D�UHPRWH�SFDS�WKLQJ\��>6RIWZDUH@��$YDLODEOH�IURP�KWWSV���JLWKXE�FRP�

HOO]H\�USFDS

MDQMXVW��������$SULO������5H��2SHQ931�FRPSUHVVLRQ�IRU�WUDIILF�UHGXFWLRQ�YLD�VDWHOOLWH�0HVVDJH�SRVWHG�WR�

KWWSV���IRUXPV�RSHQYSQ�QHW�WRSLF������KWPO

.ULVKQDQ��6���������2FWREHU���7KH�53&$3�5HPRWH�3DFNHW�&DSWXUH�6\VWHP��9HUVLRQ������>6RIWZDUH@��

$YDLODEOH�IURP�KWWS���USFDS�VRXUFHIRUJH�QHW�

1HWFUDIW����������-XO\������:HE�6HUYHU�6XUYH\��5HWULHYHG�IURP�KWWS���QHZV�QHWFUDIW�FRP�DUFKLYHV������

������MXO\������ZHE�VHUYHU�VXUYH\�KWPO

62�'RFXPHQWDWLRQ�7HDP��/DVW�XSGDWHG���������,QVWDOODWLRQ��5HWULHYHG�IURP�KWWSV���FRGH�JRRJOH�FRP�S�

VHFXULW\�RQLRQ�ZLNL�,QVWDOODWLRQ

:LQSFDS�WHDP��������5HPRWH�&DSWXUH��5HWULHYHG�IURP�KWWS���ZZZ�ZLQSFDS�RUJ�GRFV�GRFVB����KWPO�

JURXSBBUHPRWH�KWPO�

<RQDQ��-��������)HEUXDU\�����5H��>2SHQYSQ�XVHUV@�:LQ���7XQ�7DS�DGDSWHU�OLPLWHG�WR���0ESV"""��

0HVVDJH�SRVWHG�WR�KWWS���RSHQYSQ�QHW�DUFKLYH�RSHQYSQ�XVHUV���������PVJ������KWPO

��������6HFXUL[�1601RZ��9HUVLRQ��������>6RIWZDUH@��$YDLODEOH�IURP�KWWS���ZZZ�VHFXUL[OLYH�FRP�

QVPQRZ�GRZQORDG�SKS

�������)HEUXDU\������4XLFN�6WDUW�*XLGH�IRU�XVLQJ�6RXUFHILUH�6QRUW�RQ�$PD]RQ�(&���5HWULHYHG�IURP�KWWS���

ZZZ�VQRUW�RUJ�DVVHWV�����6QRUWB(&�B4XLFN6WDUW�SGI

-RQ�����������$SULO������6QRUW��,'6�LQVWDOODWLRQ�RQ�$PD]RQ�,QVWDQFH��0HVVDJH�SRVWHG�WR�KWWSV���

IRUXPV�DZV�DPD]RQ�FRP�WKUHDG�MVSD"WKUHDG,' �����
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��������:LQ3FDS��9HUVLRQ��������>6RIWZDUH@��$YDLODEOH�IURP�KWWS���ZZZ�ZLQSFDS�RUJ�LQVWDOO�GHIDXOW�KWP

$SSHQGL[�$�
7KH�FXVWRPL]HG�EULGJH�VFULSW��IURP�2SHQ931¶V�GRFXPHQWDWLRQ�ZHEVLWH�

���ELQ�EDVK

���������������������������������

��6HW�XS�(WKHUQHW�EULGJH�RQ�/LQX[

��5HTXLUHV��EULGJH�XWLOV

���������������������������������

��'HILQH�%ULGJH�,QWHUIDFH

EU �EU��

��'HILQH�OLVW�RI�7$3�LQWHUIDFHV�WR�EH�EULGJHG�

��IRU�H[DPSOH�WDS �WDS��WDS��WDS���

WDS �WDS��

HWKBLS �������������

HWKBQHWPDVN ���������������

HWKBEURDGFDVW ���������������

IRU�W�LQ��WDS��GR

����RSHQYSQ���PNWXQ���GHY��W

GRQH

EUFWO�DGGEU��EU
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IRU�W�LQ��WDS��GR

����EUFWO�DGGLI��EU��W

GRQH

IRU�W�LQ��WDS��GR

����LIFRQILJ��W���������SURPLVF�XS

GRQH

LIFRQILJ��EU��HWKBLS�QHWPDVN��HWKBQHWPDVN�EURDGFDVW��HWKBEURDGFDVW
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$SSHQGL[�%�
,'6�$OHUWV�JHQHUDWHG�IRU�HDFK�WHVW�VHWXS�GXULQJ�WKH�VWDELOLW\�WHVWLQJ�

7HVW 7UDGLWLRQDO�6HWXS L� L� L� L� L� L�

64/L

���������5HY��� � � � � � �

���������5HY��� � � � � � �

���������5HY��� � � � � � �

���������5HY���� � � � � � �

;66 ���������UHY��� � � � � � �

5R5�&9(������
�����6FDQ
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���������5HY��� �� �� �� �� �� ��

���������5HY��� �� �� �� �� �� ��

���������5HY��� �� �� �� �� �� ��

5HPRWH�/RFDO�)LOH�
,QFOXVLRQ

���������5HY��� �� �� �� �� �� ��

���������5HY��� �� �� �� �� �� ��

7HVW /RFDO�&&�6HWXS L� L� L� L� L� L�

64/L

���������5HY��� � � � � � �

���������5HY��� � � � � � �

���������5HY��� � � � � � �

���������5HY���� � � � � � �

;66 ���������UHY��� � � � � � �
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