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� ,QWURGXFWLRQ
7KH�LQWURGXFWLRQ��XVH�DQG�PDQDJHPHQW�RI�*,6�HQWDLO�D�QXPEHU�RI�VSHFLILF�PDQDJHPHQWLVVXHV��7KH�YDULRXV�VWDJHV�RI�V\VWHP�GHYHORSPHQW�UHTXLUH�FDUHIXO�SODQQLQJ�DQGPDQDJHPHQW��*RRG�SURMHFW�GHVLJQ�DQG�PDQDJHPHQW�DUH�HVVHQWLDO�WR�SURGXFH�D�XVHIXODQG�HIIHFWLYH�*,6�DSSOLFDWLRQ��+H\ZRRG�HW�DO��������
,Q�WKLV�SDSHU�WKH�WKHRU\�RI�*,6�SURMHFW�PDQDJHPHQW�ZLOO�EH�LQYHVWLJDWHG��6HYHUDO�SURMHFWPDQDJHPHQW�WKHRULHV�ZLOO�EH�GHVFULEHG�$Q�H[WHQVLYH�GHVFULSWLRQ�RI�D�SURMHFW�FDUULHG�RXW�LQ�6RXWK�$IULFD�ZLOO�VHUYH�WR�H[DPLQH�WKHWKHRU\��7KH�FDVH�VWXG\�ZLOO�EH�XVHG�WR�VKRZKRZ�D�SURMHFW�FDQ�EH�PDQDJHG���E\�SUDFWLFDOH[SHULHQFH��%HIRUH�VWDUWLQJ�WKH�SURMHFW�QRW�PXFK�ZDV�NQRZQ�DERXW�WKH�SURMHFW��VR�QRSDUWLFXODU�IUDPHZRUN�ZDV�IROORZHG��$IWHU�WKH�SURMHFW�WKH�WKHRUHWLFDO�IUDPHZRUN�ZDVZULWWHQ�DQG�LW�ZDV�LQYHVWLJDWHG�KRZ�LW�ILWWHG�LQ�LQWR�WKH�WKHRU\��7KH�FDVH�VWXG\�LV�GHULYHGIURP�D�SURMHFW�WKDW�ZDV�FDUULHG�RXW�IRU�WKH�(DVWHUQ�&DSH�0DQXIDFWXULQJ�$GYLVRU\�&HQWUH�(&0$&���DQ�RUJDQL]DWLRQ�WKDW�DVNHG�IRU�WKH�LQWURGXFWLRQ�RI�D�*,6��/DWHU�LQ�WKLV�SDSHU�WKHRUJDQLVDWLRQ�VWUXFWXUH�RI�(&0$&�LV�JRLQJ�WR�EH�H[SODLQHG�
7KLV�SDSHU�ZLOO�DQVZHU�WKH�TXHVWLRQ�+RZ�GRHV�WKH�(&0$&�SURMHFW�ILW�LQWR�WKH�WKHRUHWLFDO�IUDPHZRUN�RI�SURMHFW�PDQDJHPHQW"
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� 3URMHFW�PDQDJHPHQW7KLV�FKDSWHU�GHVFULEHV�FULWLFDO�VXFFHVV�IDFWRUV�IRU�DQ�LPSOHPHQWDWLRQ�DQG�VXPPDUL]HVGLIIHUHQW�YLVLRQV�RQ�KRZ�D�SURMHFW�VKRXOG�EH�XQGHUWDNHQ�LQ�RUGHU�IRU�LW�WR�EHFRPH�DVXFFHVV�
7KH�LQWURGXFWLRQ�RI�*,6�LQ�DQ�RUJDQL]DWLRQ�RIWHQ�VWDUWV�ZLWK�RQH�HQWKXVLDVW�WKDW�VHHVSRVVLELOLWLHV�IRU�*,6�7KH�LQWURGXFWLRQ��XVH�DQG�PDQDJHPHQW�RI�*,6�HQWDLO�D�QXPEHU�RI�VSHFLILF�PDQDJHPHQWLVVXHV��7KH�YDULRXV�VWDJHV�RI�V\VWHP�GHYHORSPHQW�UHTXLUH�FDUHIXO�SODQQLQJ�DQGPDQDJHPHQW��*RRG�SURMHFW�GHVLJQ�DQG�PDQDJHPHQW�DUH�HVVHQWLDO�WR�SURGXFH�D�XVHIXODQG�HIIHFWLYH�*,6�DSSOLFDWLRQ��+H\ZRRG�HW�DO��������
:KHQ�DQ�LQWURGXFWLRQ�RI�*,6�LVQ¶W�PDQDJHG�SURSHUO\�WKHUH�LV�D�ELJ�FKDQFH�LW�IDLOV�

��� ,PSOHPHQWDWLRQ�VWUDWHJLHV7KLV�SDUDJUDSK�VXPPDULVHV�VRPH�LPSOHPHQWDWLRQ�VWUDWHJLHV�DV�DQ�LQWURGXFWLRQ�WR�SURMHFWPDQDJHPHQW�PHWKRGRORJLHV�
7DL�2Q�&KDQ�WKDW�*,6�UHVHDUFKHUV�KDYH�VXJJHVWHG�PDQ\�*,6�LPSOHPHQWDWLRQ�VWUDWHJLHV�
1RODQ�KDV�D�JHQHUDO�WKHRU\�DERXW�VWDJHV�WKDW�DQ�,7�JURZWK�F\FOH�JRHV�WKURXJK�IURPLQWURGXFWLRQ�WR�D�PDWXUH�HQWHUSULVH�V\VWHP�
6RPHUV��������VXJJHVWV�D�GXDO�WUDFN�GHYHORSPHQW�VWUDWHJ\��$IWHU�D�SUHOLPLQDU\UHTXLUHPHQW�DQDO\VLV�DQG�FRUH�GHVLJQ��WKH�VWUDWHJ\�IROORZV�WZR�WUDFNV�VLPXOWDQHRXVO\��%\WKH�ILUVW�WUDFN��RQH�FROOHFWV�VKRUW�WHUP�GDWD�DQG�LPSOHPHQWV�LPPHGLDWH�DSSOLFDWLRQV�ZKLOH�E\�WKH�VHFRQG�WUDFN��RQH�FRQWLQXHV�WKH�GHWDLOHG�DQDO\VLV�DQG�GHVLJQ�
3HXTXHW�DQG�%DFDVWRZ��������VXJJHVW�DQ�LWHUDWLYH�SURWRW\SLQJ�VWUDWHJ\���$IWHU�GHILQLQJ�DSUHOLPLQDU\�VHW�RI�UHTXLUHPHQWV��D�ZRUNLQJ�PRGHO�LV�GHYHORSHG�DQG�LPSOHPHQWHG�SURYRNLQJ�H[SHULPHQWDO�RUJDQL]DWLRQDO�FKDQJHV��%RWK�WKH�IXQFWLRQDO�DQG�WKHRUJDQL]DWLRQDO�UHTXLUHPHQWV�DUH�GHULYHG�DQG�WHVWHG�WKURXJK�LWHUDWLRQV�
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$QGHUVRQ�VXJJHVWV�D�SURDFWLYH�DSSURDFK�LQ�ZKLFK�*,6�LV�LPSOHPHQWHG�LQ�ILYH�SKDVHV�QDPHO\��SDUWLFLSDWLRQ��FRQWH[W�HYDOXDWLRQ��YLVLRQ�FUHDWLRQ��FKDQJH�DQG�LPSOHPHQWDWLRQ�7KH�ILYH�SKDVHV�DUH�QRQ�OLQHDU�DQG�SURFHHG�FRQFXUUHQWO\��DQG�LI�QHFHVVDU\�UHSHDWHGO\�
$�SURMHFW�PDQDJHPHQW�PHWKRGRORJ\�GHSHQGV�RQ�WKH�LPSOHPHQWDWLRQ�VWUDWHJ\�XVHG�6RPH�SURMHFW�PDQDJHPHQW�PHWKRGRORJ\�DUH�EDVHG�RQ�,7�SURMHFW�PDQDJHPHQW��ZKLOHRWKHUV�DUH�GHULYHG�IURP�JHQHUDO�PDQDJHPHQW�WKHRULHV�
7KH�LPSOHPHQWDWLRQ�RI�D�*,6�LV�RIWHQ�SUHFHGHG�E\�D�EXVLQHVV�FDVH��$�EXVLQHVV�FDVH�IRULQYHVWPHQW�LQ�D�*,6�VHUYHV�DV�D�WUDQVLWLRQ�IURP�D�SRWHQWLDO�SURMHFW�WR�DQ�DFWXDO�DSSURYHG��SURMHFW��7KH�PDNLQJ�RI�D�EXVLQHVV�FDVH�FDQ�EH�VHHQ�DV�D�SURMHFW�LQ�LWVHOI�
��� 7KH�QHHG�IRU�D�%XVLQHVV�&DVH$�VXFFHVVIXO�LQWURGXFWLRQ�RI�*,6�LQ�DQ�RUJDQL]DWLRQ�GHSHQGV�RQ�XQGHUVWDQGLQJ�WKHGHFLVLRQ�PDNLQJ�SURFHVVHV�WKDW�DUH�SDUW�RI�D�EXVLQHVV�VWUDWHJ\��EXW�DOVR�RQXQGHUVWDQGLQJ�WKH�UROH�WKDW�JHRJUDSKLF�LQIRUPDWLRQ�FDQ�SOD\�LQ�WKH�ZLGHU�LQIRUPDWLRQVWUDWHJ\�RI�DQ�RUJDQL]DWLRQ��8QGHUVWDQGLQJ�WKLV�FRPELQDWLRQ�LV�D�QHFHVVLW\�IRU�D�VRXQGEXVLQHVV�FDVH�IRU�LQYHVWPHQW���*ULPVKDZ�������
*,6�XVHG�WR�EH�WHFKQRORJ\�DQG�DSSOLFDWLRQ�GULYHQ��,Q�WKH�HLJKWLHV�LW�ZDV�PRUHRYHU�ORRNHGDW�DV�DQ�LQIRUPDWLRQ�V\VWHP��*,6�LV�XVHG�WR�WXUQ�GDWD�LQWR�LQIRUPDWLRQ�ZLWK�PHDQLQJ��7KHPHDQLQJ�GHSHQGV�RQ�WKH�FRQWH[W��RU�WKH�GHFLVLRQ�IRU�ZKLFK�WKH�LQIRUPDWLRQ�LV�UHTXLUHG�,QIRUPDWLRQ�V\VWHPV�UDUHO\�IDLO�EHFDXVH�RI�WHFKQLFDO�IDFWRUV��UDWKHU�WKH\�IDLO�IRURUJDQL]DWLRQDO�UHDVRQV��*ULPVKDZ��������
$�EXVLQHVV�FDVH�VHUYHV�DV�D�GRFXPHQW�RQ�ZKLFK�WKH�GHFLVLRQ�WR�LQYHVW�LQ�WKHLPSOHPHQWDWLRQ�RI�D�*,6�LV�EDVHG��7KH�DSSURYDO�SURFHVV�LQYROYHV�DVVHVVLQJ�FRVW��YDOXHDQG�ULVN��$Q�LPSRUWDQW�DVSHFW�LQ�WKLV�SURFHVV�LV�WR�FUHDWH�PDQDJHULDO�FRQVHQVXV��$�EURDGEDFNLQJ�IURP�WKH�VWDNHKROGHUV��EHQHILFLDULHV��LV�HVVHQWLDO�LQ�WKH�LPSOHPHQWDWLRQ�SKDVH�RIWKH�SURMHFW�WR�HQVXUH�WKDW�UHVRXUFHV�DUH�DOORFDWHG�WR�WKH�*,6�SURMHFW�
7KH�SURFHVV�RI�PDNLQJ�D�EXVLQHVV�FDVH�IRU�LQYHVWPHQW�LQ�D�*,6�LV�RIWHQ�VHHQ�DV�DEXUHDXFUDWLF�KDVVOH��EXW�LW�LV�D�XVHIXO�H[HUFLVH�WR�PD[LPL]H�WKH�EHQHILWV�RI�D�*,6��$WKRURXJK�XQGHUVWDQGLQJ�RI�WKH�EXVLQHVV�UHTXLUHPHQWV�DQG�WKH�RSSRUWXQLWLHV�RIIHUHG�E\*,6�WHFKQRORJ\��JDLQV�DOVR�LQVLJKW�LQ�WKH�EHVW�XVH�RI�UHVRXUFHV�
$�EXVLQHVV�FDVH�LV�RIWHQ�XVHG�WR�MXVWLI\�WKH�WHFKQRORJ\�WR�WKH�WRS�PDQDJHPHQW��$QLPSRUWDQW�SDUW�RI�D�EXVLQHVV�FDVH�LV�WUDGLWLRQDOO\�D�FRVW�EHQHILW�DQDO\VLV��$�GDQJHU�RISXWWLQJ�WRR�PXFK�HPSKDVL]H�RQ�FRVW�UHGXFWLRQ�LV�WKDW�PDQDJHUV�WHQG�WR�H[DJJHUDWH�WKH
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EHQHILWV�LQ�RUGHU�WR�JHW�H[SHQGLWXUH�DSSURYDO��:DUG��7D\ORU��DQG�%RQG���������&KDQJLQJWKH�IRFXV�IURP�FRVW�WR�YDOXH�DGGHG�LV�QHHGHG�WR�JDLQ�PD[LPXP�YDOXH�IURP�D�*,6�*ULPVKDZ���������7KH�QHHG�IRU�D�EXVLQHVV�FDVH�GHSHQGV�RQ�WKH�VL]H�RI�D�SURMHFW��7KHELJJHU��WKH�PRUH�XVHIXOO�D�EXVLQHVV�FDVH�LV�
$�EXVLQHVV�FDVH�FDQ�EH�SDUW�RI�WKH�PHWKRGRORJLHV�DV�GHVFULEHG�EHORZ�
��� ,QFUHPHQWDO�DSSURDFK.��(��0F'DQLHO�DQG�%��(��6KHUPDQ��$0�)0�&RQIHUHQFH��������SURSRVH�WKH�LQFUHPHQWDODSSURDFK��7KLV�PHWKRGRORJ\�KDV�D�JHQHUDO�FKDUDFWHU�DQG�FDQ�E\�HPSOR\HG�RQ�VPDOO�DQGELJJHU�*,6�SURMHFWV��,W�XVHV�D�SKDVHG�DSSURDFK�LQ�RUGHU�WR�UHDFK�WKH�ILQDO�JRDO��WKHLPSOHPHQWDWLRQ�RI�D�*,6�
7KH�LPSOHPHQWDWLRQ�VWUDWHJ\�IRU�D�W\SLFDO�*,6�SURMHFW�IROORZV�WKH�IROORZLQJ�VWHSV��� 3URMHFW�HYDOXDWLRQ��GHILQLWLRQ�DQG�SODQ�� $QDO\VH��IHDVLELOLW\��VHOHFW�V\VWHP�� &XVWRPL]H�DQG�WHVW�V\VWHP�� 3LORW��FRQYHUVLRQ�DQG�RSHUDWLRQ�� ,PSOHPHQW�6\VWHP��FRQYHUVLRQ�DQG�RSHUDWLRQ
$G����3URMHFW�(YDOXDWLRQ�LV�WKH�SURFHVV�RI�JDWKHULQJ�LQIRUPDWLRQ�RQ�WKH�WHFKQRORJ\DYDLODEOH�LQ�WKH�PDUNHW��7KLV�LQIRUPDWLRQ�KHOSV�WR�LGHQWLI\�SRWHQWLDO�EHQHILWV�DQGDSSOLFDWLRQ�IRU�*,6�ZLWKLQ�WKH�RUJDQL]DWLRQ��7KH�RXWFRPH�RI�WKH�SURMHFW�HYDOXDWLRQ�LV�WKHEHJLQQLQJ�RI�D�SURMHFW�SODQ�
2QFH�WKH�SUHOLPLQDU\�VWXG\�KDV�EHHQ�FRPSOHWHG�WKH�QH[W�VWDJH�LV�WR�FDUU\�RXW�DIXQFWLRQDO�HYDOXDWLRQ�RI�WKH�FXUUHQW�PDQXDO�SURFHVVHV��7KH�FXUUHQW�ZRUNIORZ�DQG�WKHVSHFLILF�SUREOHPV�WKDW�RFFXU�VKRXOG�EH�DQDO\VHG�LQ�RUGHU�WR�FUHDWH�D�)XQFWLRQDO5HTXLUHPHQWV�'RFXPHQW��)5'���7KLV�GRFXPHQW�GHILQHV�WKH�RYHUDOO�SURMHFW�VFRSH�DQG�LWFDQ�FKDQJH�DJDLQ�GXULQJ�WKH�FRXUVH�RI�WKH�SURMHFW��7KH�)5'�ZLOO�VHUYH�DV�D�EDVLV�IRU�FRVWEHQHILW�DQDO\VHV�DQG�WR�LQGLFDWH�WKH�IHDVLELOLW\�RI�DFKLHYLQJ�WKH�SURMHFW�JRDOV�
$G����6\VWHP�VHOHFWLRQ�LV�D�WLPHO\�SURFHVV�WKDW�VKRXOG�EH�XQGHUWDNHQ�ZLWK�FDUH��,W�LV�EHVWGRQH�WKURXJK�D�EHQFKPDUN�VWXG\�LQ�ZKLFK�WKH�UHTXLUHG�IXQFWLRQDOLW\�LV�WHVWHG�ZLWK�UHDOGDWD��$OVR�DVSHFWV�OLNH�VHFXULW\��UHTXLUHG�KDUGZDUH�DQG�VSHHG�RI�WKH�V\VWHP�KDYH�WR�EHGHWHUPLQHG��7KLV�RXWFRPH�RI�WKLV�VWXG\�UHVXOWV�LQ�D�*R�RU�1R�*R�RU�D�UHYDOLGDWLRQ�RI�WKHSURMHFW�JRDOV��7KLV�GRFXPHQW�FDQ�EH�VHHQ�DV�D�EXVLQHVV�FDVH�
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7KH�GHWDLO�GHVLJQ�GRFXPHQW�GHILQHV�WKH�GDWDEDVH�JUDSKLFV�VSHFLILFDWLRQV�LQWHUIDFHV�FDOFXODWLRQV�DQG�DQ\�VSHFLILF�*,6�DSSOLFDWLRQV��,QWHUIDFHV�ZLWK�RWKHU�FXUUHQW�V\VWHPVVKRXOG�EH�GHVFULEHG�DQG�D�GDWDEDVH�KDV�WR�EH�GHVLJQHG��7KH�DSSOLFDWLRQ�KDV�PRVW�OLNHO\LQYROYHV�FXVWRP�PDGH�DVSHFWV�DV�HYHU\�RUJDQL]DWLRQ�LV�GLIIHUHQW�DQG�KDV�GLIIHUHQWUHTXLUHPHQWV�$W�WKLV�VWDJH�WKH�DFFHSWDQFH�FULWHULD�DQG�WKH�GHOLYHU\�VFKHGXOH�KDYH�WR�EH�GHWHUPLQHG�
$�SURWRW\SH�WHVW�VHUYHV�WR�GHWHUPLQH�KRZ�WKH�DFWXDO�SHUIRUPDQFH�RI�WKH�V\VWHPFRPSDUHV�ZLWK�WKH�UHTXLUHPHQWV�DV�GHILQHG�LQ�WKH�SURMHFW�VFRSH��7KH�SURWRW\SH�WHVWVKRXOG�WDNH�SODFH�ZLWK�D�GDWD�VHW�WKH�VDPH�VL]H�DV�WKH�GDWD�VHWV�WKDW�DUH�JRLQJ�WR�EHXVHG��7KH�GRFXPHQWHG�WHVW�UHVXOWV�FDQ�EH�XVHG�WR�FRUUHFW�WKH�V\VWHP�EHIRUH�WKH�SLORW�WHVWVWDUWV�
7KH�SLORW�LV�WKH�ODVW�VWDJH�EHIRUH�WKH�LPSOHPHQWDWLRQ��,Q�WKH�SLORW�WKH�GDLO\�RSHUDWLRQV�RIWKH�V\VWHP��OLNH�UHVSRQVH�WLPH�DQG�FRQQHFWLYLW\�WR�RWKHU�V\VWHPV�DUH�HYDOXDWHG��7KH�SLORWLV�WKH�ODVW�GHFLVLRQ�SRLQW�LQ�WKH�WHFKQLFDO�DQG�ILQDQFLDO�DQDO\VLV��,I�WKH�SLORW�LV�VXFFHVVIXO�DZULWWHQ�DSSURYDO�OHDGV�WR�WKH�LPSOHPHQWDWLRQ�RI�WKH�SURMHFW�
7KH�PHWKRG�GHVFULEHG�DERYH�LV�HIILFLHQW�DQG�RIIHUV�FOHDU�JRDOV�DQG�REMHFWLYH�DV�DOVRJXLGHOLQHV�IRU�WKH�*,6�SURMHFW��0DQ\�*,6�SURMHFWV�KDYH�IDLOHG�GXH�WR�WKH�PLVVLQJ�RI�VWDWHGREMHFWLYHV�DQG�WKH�PLVVLQJ�RI�D�GHILQHG�SURMHFW�VFRSH�
$Q�LQFUHPHQWDO�DSSURDFK�RIIHUV�WKH�DGYDQWDJH�RI�UHGXFHG�ULVNV�IRU�DQ�RUJDQL]DWLRQ��ZKLOHZLWK�D�WRWDO�GDWD�FRQYHUVLRQ�DSSURDFK�PRUH�VRSKLVWLFDWHG�V\VWHPV�FDQ�EH�REWDLQHG�
��� 6\VWHPV�OLIH�F\FOH�DQG�3URWRW\SLQJ�3URMHFW�0DQDJHPHQW�0HWKRGRORJLHV
7KHUH�DUH�WZR�DSSURDFKHV�WKDW�DUH�RIWHQ�XVHG�WR�PDQDJH�*,6�SURMHFWV��V\VWHPV�OLIH�F\FOH�6/&��DSSURDFK�DQG�SURWRW\SLQJ�DSSURDFK��7KH�6/&�DSSURDFK�LV�DOVR�EHLQJ�FDOOHG�WKHZDWHUIDOO�PRGHO�DV�WKH�RXWSXWV�RI�WKH�ILUVW�SKDVH�RI�WKH�SURMHFW�DUH�EHLQJ�XVHG�DV�LQSXW�IRUWKH�IROORZLQJ�SKDVH�DQG�VR�RQ�
7KH�6/&�DSSURDFK�VWDUWV�ZLWK�D�IHDVLELOLW\�VWXG\��IROORZHG�E\�D�V\VWHP�LQYHVWLJDWLRQ�DQGDQDO\VHV��ZKLFK�OHDGV�WR�D�V\VWHP�GHVLJQ��'XULQJ�WKH�ODVW�SKDVH��WKH�LPSOHPHQWDWLRQ�UHYLHZ�DQG�PDLQWHQDQFH�SKDVH�WKH�XVHUV�JHW�WKH�ILUVW�RSSRUWXQLW\�WR�FRPPHQW�RQ�WKHDSSOLFDWLRQ��2QH�RI�WKH�DGYDQWDJHV�RI�WKLV�V\VWHP�LV�WKDW�LW�SURYLGHV�D�VWUXFWXUHGIUDPHZRUN�IRU�WKH�PDQDJHPHQW�RI�D�*,6�SURMHFW��2QH�RI�WKH�PDQ\�GLVDGYDQWDJHV�LV�WKDW
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LW�GRHV�QRW�SXW�WKH�XVHU�DW�WKH�FHQWUH�RI�WKH�GHVLJQ�DQG�WKHUHIRUH�WKHUH�LV�QR�SRVVLELOLW\�WRFKDQJH�WKH�VFRSH�DQG�FKDUDFWHU�RI�WKH�SUREOHP�
7KH�SURWRW\SLQJ�DSSURDFK�HQDEOHV�FRQWLQXRXV�IHHGEDFN�IURP�WKH�XVHU�WR�WKH�GHYHORSHU�)LUVW�WKH�EDVLF�UHTXLUHPHQWV�DUH�GHILQHG�RQ�ZKLFK�WKH�ILUVW�SURWRW\SH�LV�EDVHG��7KHQ�WKHXVHUV�H[SHULPHQW�ZLWK�WKH�V\VWHP�DQG�VKDUSHQ�WKHLU�ILUVW�UHTXLUHPHQWV��7KH�PDLQDGYDQWDJH�WR�WKLV�V\VWHP�LV�WKH�LQYROYHPHQW�RI�XVHUV��EHFDXVH�RI�ZKLFK�WKH�FKDQFH�RI�DVXFFHVVIXO�LPSOHPHQWDWLRQ�LQFUHDVHV��7KH�PDLQ�GLVDGYDQWDJH�LV�WKDW�WLPH�PDQDJHPHQW�LVGLIILFXOW��EHFDXVH�FOHDU�REMHFWLYHV�DUH�QRW�EHLQJ�VHW��7KLV�FDQ�DOVR�EHHQ�VHHQ�DVVRPHWKLQJ�SRVLWLYH�DV�LW�FDQ�EHH�DUJXHG�WKDW�IHZ�*,6�V\VWHPV�DUH�HYHU�ILQLVKHG�
7KH�LQFUHPHQWDO�DSSURDFK�GLVFXVVHG�EHIRUH�VXJJHVWV�LW�LV�D�SURWRW\SLQJ�DSSURDFK�EHFDXVH�LW�PDNHV�XVH�RI�D�SURWRW\SH��,W�LV��KRZHYHU�QRW�VWDWHG�ZKHWKHU�RU�QRW�XVHUV�DUHLQYROYHG�LQ�WHVWLQJ�WKH�SURWRW\SH��:KHQ�WKH�SURWRW\SH�WHVW�RQO\�FRQVLGHUV�WHFKQLFDODVSHFWV�LW�FDQ�EH�D�6/&�DSSURDFK�WRR�
5HJDUGOHVV�WKH�PHWKRGRORJ\�IROORZHG�VRPH�FRPPRQ�LPSOHPHQWDWLRQ�SUREOHPV�FDQ�RFFXU�� GDWD�LV�LQ�WKH�ZURQJ�IRUPDW�IRU�WKH�*,6�VRIWZDUH� ODFN�RI�*,6�NQRZOHGJH�LPSRVLQJ�WHFKQLFDO�DQG�FRQFHSWXDO�FRQVWUDLQWV� XVHUV�RI�WKH�*,6�FKDQFH�WKHLU�PLQG�DERXW�ZKDW�WKH\�ZDQW�WKH�*,6�WR�GR
��� 6XPPDU\7KH�DLP�RI�SURMHFW�WKDW�LQYROYHV�WKH�LQWURGXFWLRQ�RI��QHZ��*,6�WHFKQRORJ\�LQ�DQRUJDQL]DWLRQ�LV�D�VXFFHVVIXO�LPSOHPHQWDWLRQ�LQ�ZKLFK�DOO�WKH�FULWLFDOO�VXFFHV�IDFWRUV�DUHPHW��6HYHUDO�GLIIHUHQW�LPSOHPHQWDWLRQ�VWUDWHJLHV�H[LVW��$�EXVLQHVV�FDVH�FDQ�EH�XVHG�WRFRQYLQFH�WKH�WRS�PDQDJHPHQW�RI�WKH�QHHG�IRU�D�*,6��EXW�VHUYHV�LQ�WKH�PHDQ�WLPH�WR�JDLQD�EHWWHU�XQGHUVWDQGLQJ�LQ�WKH�EXVLQHVV�SURFHVV�DQG�WKH�UROH�JHRJUDSKLF�LQIRUPDWLRQ�FDQSOD\�$�SURMHFW�PDQDJHPHQW�PHWKRGRORJ\�GHSHQGV�RQ�WKH�LPSOHPHQWDWLRQ�VWUDWHJ\�XVHG�6\VWHPV�OLIH�F\FOH�DSSURDFK�DQG�SURWRW\SLQJ�DSSURDFK�DUH���RI�WKHP� 'LIIHUHQWDSSURDFKHV�KDYH�EHHQ�GHVFULEHG�VKRUWO\�7KLV�FKDSWHU�VHUYHG�WR�SXW�WKH�FDVH�VWXG\�LQ�SHUVSHFWLYH�
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� &DVH�VWXG\7KLV�FKDSWHU�GHVFULEHV�D�SURMHFW�WKDW�ZDV�FDUULHG�RXW�IRU�WKH�(DVWHUQ�&DSH�0DQXIDFWXULQJ$GYLVRU\�&HQWUH��(&0$&��IURP�1RYHPEHU������WLOO�)HEUXDU\������E\�WKH�DXWKRU�RI�WKLVSDSHU��,W�VWDUWV�ZLWK�H[SODLQLQJ�ZKDW�(&0$&�LV�DQG�KRZ�LW�UHODWHV�WR�1$0$&��WKH�PRWKHURUJDQLVDWLRQ��ZKLFK�LV�IROORZHG�E\�WKH�D�GHVFULSWLRQ�RI�WKH�FRXUVH�RI�WKH�SURMHFW��6RPH�RIWKH�RULJLQDO�FRUUHVSRQGHQFH�LV�LQFOXGHG�LQ�WKH�DSSHQGLFHV���� (&0$&(DVWHUQ�&DSH��0DQXIDFWXULQJ�$GYLVRU\�&HQWUH��(&0$&��LV��WRJHWKHU�ZLWK����RWKHUFHQWUHV��SDUW�RI�WKH�1DWLRQDO�0DQXIDFWXULQJ�$GYLVRU\�&HQWUH��1$0$&��3URJUDPPH�1$0$&�LV�D�6PDOO��0HGLXP�DQG�0LFUR�(QWHUSULVH�VXSSRUW�DJHQF\�ZLWKLQ�WKH�'7,�JURXS�WKH�6RXWK�$IULFDQ�'HSDUWPHQW�RI�7UDGH�DQG�,QGXVWU\���DQG�LV�ZLGHO\�UHFRJQLVHG�DV�RQH�RIWKH�PRVW�VXFFHVVIXO�600(�GHYHORSPHQW�DQG�VXSSRUW�DJHQFLHV�LQ�6RXWK�$IULFD�
1$0$&�KDV�GHYHORSHG�DQ�H[WHQVLYH�VWUXFWXUH�DFURVV�6RXWK�$IULFD�WKDW�VHUYHV�DV�DFKDQQHO�IRU�WKH�DSSOLFDWLRQ�RI�QHZ�WRROV��LQIRUPDWLRQ��SURGXFWV�DQG�SURMHFWV��WKXVHQDEOLQJ�WKH�HIIHFWLYH�GHOLYHU\�RI�VROXWLRQV�DLPHG�DW�6PDOO��0HGLXP�DQG�0LFUR�(QWHUSULVH�1$0$&�FDQ�EH�FRPSDUHG�WR�WKH�FKDPEHU�RI�FRPPHUFH�LQ�WKH�1HWKHUODQGV�EXW�ZLWK�WKHGLIIHUHQFH�WKDW�LW�IRFXVHV�RQ�PDQXIDFWXULQJ�DQG�RQ�(QWHUSULVHV�ZLWK�OHVV�WKDQ����HPSOR\HHV�1$0$&¶V�SURJUDPPHV�DUH�DOLJQHG�ZLWK�WKH�IROORZLQJ�QDWLRQDO�SULRULWLHV�x 600(�GHYHORSPHQWx %ODFN�HFRQRPLF�HPSRZHUPHQWx -RE�FUHDWLRQx &RPSHWLWLYHQHVVx *HRJUDSKLF�RXWUHDFK��UXUDO�IRFXV�
$V�RQH�RI�WZR�3LORW�0$&
V�LQ�6RXWK�$IULFD��(&0$& �RULJLQDOO\�3(50$&��ZDV�HVWDEOLVKHG�LQ'HFHPEHU�RI�������ZKHQ�WKH�3(�0DQXIDFWXULQJ�$GYLVRU\�&HQWUH�7DVN�7HDP�ZDVHVWDEOLVKHG� �ZZZ�QDPDF�FR�]D�
��� 7KH�FRXUVH�RI�WKH�SURMHFW,Q�2FWREHU������(&0$&�KHDUG�DERXW�WKH�SRVVLELOLWLHV�RI�*,6�DQG�KLUHG�PH�DV�D�*,6FRQVXOWDQW�WKURXJK�WKH�3RUW�(OL]DEHWK�7HFKQLNRQ�DQG�WKH�LQWHUQDWLRQDO�81,*,6SURJUDPPH��7KH�LQWURGXFWLRQ�PHHWLQJ�WRRN�SODFH�RQ����1RYHPEHU�������VHH�DSSHQGL[��IRU�WKH�IXOO�PHHWLQJ�UHSRUW��
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$W�WKDW�PRPHQW�1$0$&�ZDV�ORRNLQJ�IRU�D�FHQWUDOL]HG�LQIRUPDWLRQ�V\VWHP��7KDW�WLPH�DSURSRVDO�ZDVV�EHLQJ�ZULWWHQ�WR�LQWHJUDWH�DOO����GDWDEDVHV�LQWR�RQH�FHQWUDO�GDWDEDVH�WKDWLV�PDLQWDLQHG�DW�RQH�SODFH�DQG�WKDW�ZDV�SODQQHG�WR�EH�DYDLODEOH�RYHU�WKH�ZHE�
$V�SDUW�RI�WKH�LQIRUPDWLRQ�V\VWHP�(&0$&�ZRXOG�OLNH�WR�KDYH�D�*,6�VROXWLRQ�WKDW�PHHWVWKH�VDPH�GHPDQGV��DYDLODEOH�RYHU�WKH�ZHE��PDLQWDLQHG�DW�RQH�SODFH��7KH�LGHD�ZDV�WKDWHQG�XVHUV�FDQ�TXHU\�WKH�GDWDEDVH�DQG�KDYH�WKH�UHVXOWV�VKRZQ�RQ�D�PDS��&RPELQLQJ�WKLVZLWK�FHQVXV�DQG�RWKHU�VRFLR�HFRQRPLF�RU�SK\VLFDO�GDWD�ZRXOG�EH�LQWHUHVWLQJ��:D\QH��WKHGLUHFWRU�RI�WKH�(&0$&�SURJUDPPH��PHQWLRQHG�WKH�*,6�DSSOLFDWLRQ�RI�WKH�$JULFXOWXUDO5HVHDUFK�&RXQFLO�DV�DQ�H[DPSOH�
+RZHYHU�LW�ZDV�FOHDU�WKDW�WR�LPSOHPHQW�DQ�DSSOLFDWLRQ�OLNH�WKLV�ZLOO�WDNH�PXFK�PRUH�WLPHWKDQ�WKH�WKUHH�DQG�D�KDOI�PRQWKV�WKDW�5RVDQ�KDV�DYDLODEOH�
$�QHZ�REMHFWLYH�ZDV�VHW��WR�ZULWH�D�SURSRVDO�FRQWDLQLQJ�WKH�IROORZLQJ�LQIRUPDWLRQ�� :KDW�ZLOO�EH�SRVVLEOH�� :KDW�SUREOHPV�PLJKW�EH�HQFRXQWHUHG�� +RZ�PXFK�WLPH�LW�ZLOO�WDNH�� $Q�LQGLFDWLRQ�RI�WKH�FRVWV�LQYROYHG�
7KH�SURSRVDO�ZLOO�SRVVLEO\�FRPH�ZLWK�PDSV�LQ�MSHJ�IRUPDW�WKDW�FDQ�EH�VKRZQ�RQ�WKH,QWHUQHW�RU�FDQ�EH�XVHG�LQ�D�VDPSOH�DSSOLFDWLRQ�WKDW�VXSSRUWV�WKH�SURSRVDO�
,Q�RUGHU�WR�JHW�D�IHHO�IRU�WKH�GDWD�DQG�SRVVLELOLWLHV�LW�ZDV�GHFLGHG�WKDW�5RVDQ��LV�JRLQJ�WRVHW��XS�D�GHVNWRS�*,6�HQYLURQPHQW��(&0$& QHHGV�WR�GHILQH�ZKDW�NLQG�RI�LQIRUPDWLRQ�KDVWR�EH�DYDLODEOH�LQ�WKH�*,6�V\VWHP��*UDQW��WKH�SHUVRQ�UHVSRQVLEOH�IRU�WKH�GDWDEDVHV�DW(&0$&��LV�JRLQJ�WR�ORRN�DW�WKLV�
$IWHU�DVFHUWDLQLQJ�WKH�GDWD�DQG�IXQFWLRQDO�UHTXLUHPHQWV��LW�ZDV�GHFLGHG�WR�KDYH�D�ORRN�DWWKH�VRIWZDUH��7KH�GHYHORSPHQW�RI�WKH�FHQWUDO�06�$FFHVV�GDWDEDVH�FDQ�FRQWLQXH�LQ�WKHPHDQ�WLPH�
$�PHHWLQJ�RQ����1RYHPEHU�IROORZHG�WKLV�PHHWLQJ��%\�WKDW�WLPH�LW�ZDV�DOO�UHDG\�H[SHFWHGWKDW�JHRFRGLQJ�DW�VWUHHW�OHYHO�RU�KRXVH�QXPEHU�OHYHO�LV�QRW�HDVLO\�SRVVLEOH�LQ�6RXWK�$IULFD�
7KH�GDWDEDVH�WKDW�ZDV�XVHG�ZKHQ�1DPDF�ILUVW�VWDUWHG�ZDV�VWLOO�EHLQJ�XVHG��7KH�GDWDEDVHGHYHORSHG�DV�WKH�SURJUDPPH�GHYHORSHG��7KH�RIILFHV�DUH�DOO�XVLQJ�WKH�VDPH�GDWDEDVH



��

VWUXFWXUH��7KH�GDWDEDVH�LV�PDQDJHG�ORFDOO\�DQG�RQO\�WKH�UHSRUWV�DUH�DJJUHJDWHG�WR�DQDWLRQDO�OHYHO�
5HFHQWO\�PRVW�UHJLRQV�LQ�6RXWK�$IULFD�DUH�FRYHUHG�VR�JURZWK�KDV�VWDELOL]HG��7KHUHIRUH�DILQDO�FHQWUDOL]HG�YHUVLRQ�RI�WKH�GDWDEDVH�ZDV�EHLQJ�GHVLJQHG�DW�WKDW�PRPHQW��7KHGDWDEDVH�ZDV�SODQQHG�WR�EH�RSHUDWLRQDO�DW�WKH�ILUVW�RI�$SULO�
7KH�GHYHORSPHQW�RI�WKH�GDWDEDVH�ZLOO�FRQWLQXH�UHJDUGOHVV�RI�WKH�*,6��7KH�*,6�ZLOO�EHGHVLJQHG�EDVHG�RQ�D�FRS\�RI�WKH�GDWDEDVH��7KH�WZR�V\VWHPV�ZLOO�EH�PHUJHG�DW�D�ODWHUVWDJH�
7KH�GDWDEDVH�FRQVLVWV�RI�WZR�W\SHV�RI�FOLHQWV�� LQDFWLYH�FRQWDFWHG�FOLHQWV� DFWLYH�FOLHQWV
7KH�LQDFWLYH�FOLHQWV�RQO\�KDYH�FRQWDFW�GHWDLOV��WKH�DFWLYH�FOLHQW�FDQ�KDYH�D�ZKROH�KLVWRU\RI�SURMHFWV�DWWDFKHG��7KHUH�DUH���W\SHV�RI�SURMHFWV�
(&0$&�LQGLFDWHG�WKDW�LW�ZLOO�EH�YHU\�LQWHUHVWLQJ�IRU�WKHP�WR�VHH�WKH�JHRJUDSKLFDO�VSUHDGRI�WKH�SURMHFW�W\SHV�DQG�RI�WKH�VL]H�RI�WKH�FRPSDQ\�
7KH�H[SHFWDWLRQV�RI�WKH�*,6�DUH�� 2Q�D�QDWLRQDO�OHYHO�PRQWKO\�UHSRUWLQJ�SHU�RIILFH���2IILFH�UHJLRQV�DUH�GHILQHG�E\PDJLVWUDWH�DUHDV��IRU�H[DPSOH��WKH�(DVW�&DSH�FRQVLVWV�RI���UHJLRQV�� 3HU�RIILFH��WR�VWDUW�ZLWK�(&0$&��DQ�LQIRUPDWLRQ�V\VWHP�LQ�ZKLFK�600(�LQIRUPDWLRQLV�VKRZQ�SHU�VXEXUE�
7KH�*,6�KDV�WR�KDYH�D�G\QDPLF�OLQN�WR�WKH�GDWDEDVH�VR�LW�LV�XSGDWHG�DXWRPDWLFDOO\��,W�LVJRLQJ�WR�EH�D�GHVNWRS�DSSOLFDWLRQ�DW�ILUVW��LQ�ODWHU�LQVWDQFH�LW�FDQ�EH�PLJUDWHG�LQWR�DQ,QWHUQHW�*,6��7KH�GDWD�GRHV�QRW�KDYH�WR�EH�FRPELQHG�ZLWK�VRFLR�HFRQRPLF�RU�RWKHU�GDWD�
3ULRULW\�ZLOO�EH�JLYHQ�WR�WKH�(&0$&�LQIRUPDWLRQ�V\VWHP�

� ,W�ZDV�GHFLGHG�WKDW�5RVDQ�ZLOO�VWDUW�VHWWLQJ�XS�WKH�V\VWHP�ZLWK�D�FRS\�RI�WKH�PRVWUHFHQW�600(�WDEOH��



��

,W�EHFDPH�FOHDU�WKDW�WKH�WDEOH�ZDV�LQVXIILFLHQW�IRU�GHWDLOHG�XVH�LQ�D�*,6�
,Q�D�IROORZLQJ�PHHWLQJ�����������ZLWK�*UDQW��5\QR�DQ�5RVDQ�LW�ZDV�GHFLGHG�WKDW�IRU�QRZLW�LV�VXIILFLHQW�WR�VWDUW�GHVLJQLQJ�D�*,6�ZLWK�WKH�WKUHH�ILHOGV�DYDLODEOH��5\QR�LV�UHVSRQVLEOHIRU�WKH�GDWDEDVH�GHVLJQ�DQG�ZLOO�LPSOHPHQW�WKH�GHVLUHG�ILHOGV��,Q�D�ODWHU�VWDJH��ZKHQ�DOOGDWD�LV�DYDLODEOH��WKH�RWKHU�SUHIHUUHG�ILHOGV�FDQ�EH�DGGHG�
5RVDQ�ZDV�JLYHQ�WKH�IXOO�(&0$&�GDWDEDVH��LQ�RUGHU�WR�REWDLQ�WKH�QHFHVVDU\�GDWD��5RVDQDOVR�JRW�DQ�H[DPSOH�RI�WKH�0$&�UHSRUWV�LQ�([FHO��VKRZLQJ�VWDWLVWLFV�SHU�SURYLQFH��7KLVUHSRUW�FDQ�EH�XVHG�DV�D�EDVLV�IRU�GHVLJQLQJ�D�*,6�IRU�PRQWKO\�UHSRUWLQJ�SHU�RIILFH�RQQDWLRQDO�OHYHO�
'XULQJ�WKH�FRXUVH�RI�WKH�EHQFKPDUN�VWXG\��$SSHQGL[����%HQFKPDUN�VWXG\��LW�EHFDPHFOHDU�WKDW�0LFURVRIW�0DSV�IRU�([FHO��$SSHQGL[����0LFURVRIW�0DSV�IRU�([FHO���LV�WKH�EHVWVROXWLRQ�IRU�WKH�DERYH�PHQWLRQHG�UHSRUWLQJ�IXQFWLRQDOLW\�
$IWHU�SUHSDUDWLRQ�RI�WKH�DWWULEXWH�GDWD�LQ�0LFURVRIW�$FFHVV�DQG�PDQLSXODWLRQ�RI�WKH�PDSGDWD�LQ�0DS,QIR�3URIHVVLRQDO��5RVDQ�ZDV�DEOH�WR�VKRZ�WKH�SRVVLELOLWLHV�ZLWK�WKH�H[LVWLQJGDWD�,Q�D�PHHWLQJ�EHIRUH�WKH�VXPPHU�KROLGD\�������������5RVDQ�VKRZHG�UHVXOWV�VR�IDU�DQGVRPH�QHZ�ZLVKHV�UHJDUGLQJ�WKH�YLVXDOLVDWLRQ�RI�GDWD�ZHUH�GHILQHG�
$IWHU�WKH�VXPPHU�KROLGD\�5RVDQ�VKRZHG�UHVXOWV�WR�:D\QH��5\QR�DQG�*UDQW��$�GLVFXVVLRQIROORZHG�RQ�ZKDW�WR�GR�QH[W��$W�(&0$&�1$0$&�WKHUH�LV�D�JRRG�XQGHUVWDQGLQJ�QRZ�RIZKDW�LV�DQG�ZKDW�LVQ¶W�SRVVLEOH�LQ�D�*,6 LQ�FRPELQDWLRQ ZLWK�WKH�FXUUHQW�GDWDEDVH�
%HIRUH�QHZ�GDWDEDVH�ILHOGV�DUH�JRLQJ�WR�EH�GHILQHG�LQ�WKH�QHZ�GDWDEDVH�(&0$&�DQG1$0$&�VKRXOG�GHFLGH�ZKDW�WKH\�SUHFLVHO\�ZDQW�WR�GR�ZLWK�D�*,6��3RVVLELOLWLHV�DUH�� 7R�XVH�D�GHVNWRS�*,6�WR�DQDO\VH�GDWD�RQ�RIILFH�OHYHO��)LUVW�VWDUWLQJ�ZLWK�(&0$&DQG�LQ�D�ODWHU�LQVWDQFH�LW�FDQ�EH�H[WHQGHG�LW�WR�DOO�RIILFHV�� 7R�XVH�D�GHVNWRS�*,6�DW�1$0$&�IRU�PRQWKO\�UHSRUWLQJ�DQG�PRQLWRULQJ�� 7R�XVH�D�*,6��SRVVLEOH�YLD�WKH�,QWHUQHW��WR�VHOO�GDWD�WR�RWKHU�SDUWLHV�LQWHUHVWHG�$OO�DJUHHG�WKDW�WKH�TXDOLW\�RI�WKH�GDWD�VKRXOG�EH�XS�WR�GDWH�DQG�FRUUHFW�EHIRUH�LW�FDQ�EHXVHG��1H[W�VWHS�IRU�5RVDQ�LV�WR�SUHSDUH�D�SUHVHQWDWLRQ�RQ�KRZ�*,6�FDQ�EH�XVHG�IRU1$0$&�(&0$&��XVLQJ�DV�PXFK�UHDO�GDWD�DV�SRVVLEOH��7KLV�SUHVHQWDWLRQ�LV�JRLQJ�WR�EHXVHG�WR�VKRZ�WKH�VWDNHKROGHUV�WKH�SURILWDELOLW\�RI�*,6��:LWKLQ�WKH�SUHVHQWDWLRQ�K\SHUOLQNVZLOO�EH�XVHG�VR�WKDW�RQH�FDQ�PLJUDWH�IRUP�D�QDWLRQDO�UHSRUWLQJ�OHYHO��WR�D��PLFUR�OHYHO´GLVSOD\LQJ�UDZ�PDWHULDO�LQSXWV��FXVWRPHU�OLQNDJHV�DQG�D�K\EULG�PRGHO�ZKHUHE\�D�QXPEHURI�OD\HUV�FDQ�GHWHUPLQH�WKH�EHVW�SODFH�IRU�D�MRLQW�YHQWXUH��JLYHQ�D�VHW�RI�FULWHULD��PXFK
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OLNH�WKH�H[DPSOH�:D\QH�XVHG�IRU�WKH�&6,5�PRGHO�IRU�GHWHUPLQH�WKH�EHVW�SODFH�IRUIDUPLQJ�FHUWDLQ�FURS�
7KH�SUHVHQWDWLRQ�LV�PDGH�LQ�0LFURVRIW�3RZHU3RLQW�FRPELQHG�ZLWK�PRYLHV�LQ�)ODVK�LQ�RUGHUIRU�LW�WR�EH�VHOI�H[SODLQLQJ��7KH�SUHVHQWDWLRQ�ZDV�EXUQHG�RQ�D�&'�5RP�DQG�KDQGHG�WR(&0$&�DW�)HEUXDU\���������
5RVDQ�SURSRVHG�WR�VHW�XS�D�XVHU�HQYLURQPHQW�DQG�WR�SUHSDUH�D�WUDLQLQJ�LQ�*HRPHGLD3URIHVVLRQDO�ZKLOH�ZDLWLQJ�IRU�IXUWKHU�*,6�QHHGV�WR�EH�GLVFXVVHG�
7KH�SURMHFW�HQGHG�ZLWK�D�ILQDO�PHHWLQJ�RQ����)HEUXDU\������LQ�ZKLFK�D���&'�520V�ZHUHKDQGHG�RYHU��7KH�ILUVW�FRQWDLQV�D���\HDU�HYDOXDWLRQ�FRS\�RI�*HRPHGLD�3RUIHVVLRQDO��WKHVHFRQG�FRQWDLQV�� $OO�FRUUHVSRQGHQFH��LQFOXGLQJ�WKH�DSSHQGLFHV�RI�WKLV�SDSHU�� $OO�WDEOHV�LQ�0DSLQIR�DQG�6KDSH�IRUPDW�WDEOHV�� $�GDWDEDVH�LQ�0LFURVRIW�$FFHVV�ZLWK�WDEOHV�DQG�TXHULHV�XVHG�� 0DSV�SUHSDUHG�IRU�0LFURVRIW�0DSV�� ,QVWDOODWLRQ�JXLGH�IRU�0LFURVRIW�0DSV�ZULWWHQ�IRU�(&0$&�� $Q�HQYLURQPHQW��JHRZRUNVSDFH��LQ�*HRPHGLD�3URIHVVLRQDO�XVLQJ�(&0$&�GDWD�� $�PDQXDO�FRXUVH�WR�VHW�XS�DQ�HQYLURQPHQW�LQ�*HRPHGLD�3URIHVVLRQDO
��� 'DWD�UHODWHG�LVVXHV$�IXUWKHU�LQYHVWLJDWLRQ�WR�WKH�ZD\�GDWD�JHRJUDSKLFDO�UHJLRQV�DUH�GHILQHG�LQ�6RXWK�$IULFDZDV�QHFHVVDU\��,Q�$SSHQGL[����'DWD��WKH�UHVXOWV�RI�WKLV�LQYHVWLJDWLRQ�WRJHWKHU�ZLWKVSHFLILF�GLIILFXOWLHV�ZLWK�WKH�(&0$&�GDWD�LV�H[SODLQHG�
:KLOH�5RVDQ�SUHSDUHG�WKH�GDWD��(&0$&�SURYLGHG�KHU�ZLWK�WKH�IROORZLQJ�OLVWV�RI�ILHOGV�WKDWWKH\�ZDQW�WR�KDYH�VKRZQ�LQ�D�*,6�
+HUH�DUH�VRPH�RI�WKH�SUHIHUUHG�ILHOGV�WKDW�QHHG�WR�EH�LQFOXGHG�LQ�WKH�*,6�GDWDEDVH�7KLV�LQIRUPDWLRQ�ZRXOG�W\SLFDOO\�UHIOHFW�<�<��\HDU�RQ�\HDU��UHVXOWV�DQG�WUHQGV�

x ,QGXVWU\�W\SH���VHFWRUx 7HFKQRORJ\���PDFKLQHU\�W\SH��KDUGZDUH�x ,&7��VRIWZDUH�x 1R�RI�HPSOR\HHV��'LUHFW�DQG�LQGLUHFW�x 6NLOOV���TXDOLILFDWLRQV�RI�VWDIIx 3ULPDU\�UDZ�PDWHULDO��SODVWLF��ZRRG��PHWDO�HWF��x 3URGXFW�W\SH��FRUSRUDWH�FORWKLQJ��IXUQLWXUH��PRUH�VSHFLILF�GHILQLWLRQ�WKDQ�VHFWRU�W\SH�
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x 7UDLQLQJ��PDQKRXUV�x $YHUDJH�FDSDFLW\�XWLOL]DWLRQx &XVWRPHU�ORFDWLRQ�Vx 0RGH�RI�GLVWULEXWLRQ��DLU��URDG��UDLO��VHD�x :DUHKRXVH�VSDFH�XWLOL]DWLRQx 1XPEHU�RI�SURMHFW�LQWHUYHQWLRQVx 7\SH�RI�SURMHFW�LQWHUYHQWLRQVx $QQXDO�VDOHV���WXUQRYHUx $QQXDO�UDZ�PDWHULDO�XVDJH���H[SHQVHVx 5DZ�PDWHULDO�VRXUFH�Vx *URVV�YDOXH�DGGHG��GHSUHFLDWLRQ��13%7�DQG�ZDJHV�DQG�VDODU\�ELOO�x $QQXDO�VFUDS�YDOXH�WRQQDJH��ZRRGHQ�RII�FXWV�HWF��VDZGXVW�HWF��x $QQXDO�ZDVWH�WRQQDJH��WKURXJK�SRRU�ZRUNPDQVKLS�
2QO\�WKUHH�RI�WKHVH�ILHOGV�H[LVW�LQ�WKH�FXUUHQW�GDWDEDVH��,QGXVWU\�W\SH�VHFWRU��QXPEHU�RIHPSOR\HHV�DQG�DQQXDO�WXUQRYHU��$OO�RWKHU�ILHOGV�KDYH�WR�EH�LQFOXGHG�LQ�WKH�GDWDEDVHGHVLJQ�WKDW�LV�FXUUHQWO\�GHYHORSHG��7KRXJKW�KDV�WR�EH�JLYHQ�WR�WKH�IROORZLQJ�
6LQFH�WKH�GDWD�RI�DOO�WKH�600(V�ZLOO�EH FRPELQHG�DW�D KLJKHU�OHYHO��WKDW�RI�VXEXUEV��LW�ZLOOQRW�EH�SRVVLEOH�WR�DJJUHJDWH�DOO�GDWD�ILHOGV��)RU�H[DPSOH��WKH�FRXQW�RI�WKH�WRWDO�QXPEHU RIHPSOR\HHV SHU�VXEXUE�ZLOO�QRW�EH�D�SUREOHP��%XW�LW�ZLOO�QRW�EH�SRVVLEOH�WR�JLYH�DQ�DYHUDJHRU�D�FRXQW�RI�UDZ�PDWHULDO�VRXUFHV�SHU�VXEXUE�
7KH�ILHOG�VL]H�DQG�W\SH�LV�QRW�FOHDU�IRU�HYHU\�ILHOG��)RU�PRVW�GDWD�ILHOG D�QXPHULF�ILHOG�ZLOOEH�VXIILFLHQW�DQG�IRU�VRPH�LW�ZLOO�EH�D�IL[HG�HQWU\���0RGH�RI�GLVWULEXWLRQ��FDQ�EH�HLWKHU�DLU��URDG��UDLO�RU�VHD���%XW�IRU�RWKHUV��OLNH��&XVWRPHU�ORFDWLRQV���LW�LV�QRW�FOHDU�ZKHWKHU�LWVKRXOG�EH�D�WH[W�ILHOG�WKDW�FDQ�EH�ILOOHG�LQ�IUHHO\�RU�WKDW�LW�DOVR�LV�D�IL[HG�OLVW��7KLV�LV�DOVRUHODWHG�WR�WKH�TXHVWLRQ��KRZ�WR�SUHVHQW�LW�LQ�*,6"
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� 'LVFXVVLRQ�DQG�FRQFOXVLRQ��� (YDOXDWLRQ%HIRUH�WKH�SURMHFW�VWDUWHG�(&0$&�1$0$&V�H[SHFWDWLRQV�IRU�*,6�LQ�WKHLU�RUJDQLVDWLRQZKHUH�KLJK��WKH\�ZHUH�WKLQNLQJ�RI�D�FRPSOH[�,QWHUQHW�*,6�DSSOLFDWLRQ��(&0$&�KLUHG�DFRQVXOWDQW�IRU���PRQWKV�WR�DGYLFH�WKHP�RQ�*,6�DQG�WR�SRVVLEO\�LPSOHPHQW�D�*,6DSSOLFDWLRQ�'XULQJ�WKH�LQWURGXFWLRQ�PHHWLQJ�LW�DOO�UHDG\�EHFDPH�FOHDU�WKDW�WKHUH�ZRXOG�QRW�EH�HQRXJKWLPH�WR�GR�PRUH�WKDQ�WR�ZULWH�D�SURSRVDO�FRQWDLQLQJ�WKH�IROORZLQJ�LQIRUPDWLRQ�� :KDW�ZLOO�EH�SRVVLEOH�� :KDW�SUREOHPV�PLJKW�EH�HQFRXQWHUHG�� +RZ�PXFK�WLPH�LW�ZLOO�WDNH�� $Q�LQGLFDWLRQ�RI�WKH�FRVWV�LQYROYHG�
,QVWHDG�RI�ZULWLQJ�D�SURSRVDO�IRU�D�FRPSOHWH�HQWHUSULVH�*,6��LW�ZDV�GHFLGHG�WR�VWDUWVPDOOHU�E\�VHWWLQJ�WKH�IROORZLQJ�VKRUW�WHUP�REMHFWLYHV�� $�GHVNWRS�VROXWLRQ�IRU�PRQWKO\�UHSRUWLQJ�SHU�RIILFH�RQ�D�QDWLRQDO�OHYHO�� $�GHVNWRS�LQIRUPDWLRQ�V\VWHP�LQ�ZKLFK�600(�LQIRUPDWLRQ�LV�VKRZQ�SHU�VXEXUE�
7KH�XQGHUO\LQJ�DLP�RI�WKHVH�REMHFWLYHV�ZDV�WZRIROG�� (&0$&�1$0$&�ZRXOG�JHW�PRUH�LQVLJKW�LQ�WKH�SRVVLELOLWLHV�RI�*,6��DQG�ZRXOG�VR�EHEHWWHU�DEOH�WR�GHILQH�WKHLU�ZLVKHV�� 7KH�FRQVXOWDQW�ZRXOG�JHW�PRUH�LQVLJKW�LQ�WKH�(&0$&�1$0$&�GDWD�
'HFUHDVLQJ�WKH�SURMHFW�VFRSH�E\�EUHDNLQJ�WKH�SURMHFW�GRZQ�LQ�VPDOOHU�REMHFWLYHV��LQ�WKLVFDVH�WR�VWDUW�ZLWK�VHWWLQJ�XS�D�GHVNWRS�*,6��GRHV�QRW�PHDQ�WKDW�WKH�LQFUHPHQWDO�SURMHFWDSSURDFK�ZDV�XVHG��DOWKRXJK�WKH�QDPH�ZRXOG�VXJJHVW�WKDW��7KH�LQFUHPHQWDO�DSSURDFK�DVGHVFULEHG�LQ�SDUDJUDSK�����LV�FDOOHG�LQFUHPHQWDO�EHFDXVH�LW�VSOLWV�D�SURMHFW�LQ�GLIIHUHQWIXQFWLRQDO�VWHSV��DQG�QRW�LQ�GLIIHUHQW�REMHFWLYHV�7KH�VKRUW�WHUP�REMHFWLYHV�FDQ�EH�VHHQ�DV�D�SURMHFW�LQ�LWVHOI��DSDUW�IURP�WKH�ORQJ�WHUPDLP��WKH�LQWURGXFWLRQ�RI�,QWHUQHW�*,6�
'XULQJ�WKH�FRXUVH�RI�WKH�SURMHFW�WKH�XQGHUO\LQJ�DLPV�ZHUH�PHW��,Q�YDULRXV�PHHWLQJV�LQZKLFK�WHPSRUDU\�UHVXOWV�ZHUH�GLVFXVVHG��DQG�LQ�FRUUHVSRQGHQFH�LQ�ZKLFK�IXQFWLRQDOLW\ZDV�GHILQHG�E\�(&0$&�1$0$&��ERWK�SDUWLHV�ZHUH�IRUFHG�WR�WKLQN�DERXW�*,6�DQG�WKHSRVVLELOLWLHV�LW�FDQ�RIIHU�LQ�SUDFWLVH�WR�(&0$&�1$0$&��$OVR�VKRUWFRPLQJV�LQ�WKH(&0$&�1$0$&�GDWD�DQG�LQ�WKH�GHVLUHG�*,6�IXQFWLRQDOLW\�EHFDPH�FOHDU��*,6�DW(&0$&�1$0$&�HYROYHG�IURP�D�DEVWUDFW�LGHD�WR�D�PRUH�UHDOLVWLF�YLHZ�



��

7KH�REMHFWLYHV�LWVHOI�DUH�PHW��EXW�D�IXOO�LPSOHPHQWDWLRQ��LQFOXGLQJ�D�SLORW�RU�D�SURWRW\SHQHYHU�WRRN�SODFH��6RIWZDUH�DQG�GDWD�ZHUH�KDQGHG�RYHU�RQ�&'�5RP��LQFOXGLQJ�DQLQVWDOODWLRQ�JXLGH�
2QH�RI�WKH�UHDVRQV�IRU�WKH�IDFW�WKDW�D�LPSOHPHQWDWLRQ�QHYHU�UHDOO\�WRRN�SODFH�ZDV�WKDWWKH�QHZ�1$0$&�GDWDEDVH��ZKLFK�ZLOO�KDYH�WKH�GHVLUHG�ILHOGV�WR�EDVH�D�*,6�RQ�LV�QRW�\HWUHDG\��$W�WKH�HQG�RI�)HEUXDU\������LW�ZDV�VWLOO�LQ�WKH�GHVLJQ�SKDVH��([SHFWHGLPSOHPHQWDWLRQ�LV�$SULO������
$Q�RWKHU�UHDVRQ�LV�WKDW�WKH�XQGHUO\LQJ�DLP��WR�JDLQ�LQVLJKW�LQ�WKH�SRVVLELOLWLHV�RI�*,6�LQWKH�(&0$&�1$0$&�RUJDQLVDWLRQ��ZDV�PHW�GXULQJ�WKH�FRXUVH�RI�WKH�SURMHFW��7KLV�DLP�LVPRUH�LPSRUWDQW�DW�WKH�HQG�WKDQ�WKH�LPSOHPHQWDWLRQ�RI�D�GHVNWRS�*,6�
7KH�PDLQ�FRQFOXVLRQV�LQVLJKWV�LV�WKDW�WKH�FXUUHQW�GDWDEDVH�RI�(&0$&�1$0$&�LVXQVXLWDEOH�IRU�LQWHUHVWLQJ�*,6�DQDO\VLV��7KLV�LV�EHFDXVH�WKH�JHRFRGLQJ�RI�WKH�DGGUHVVHV�RIWKH�600(V�LQYROYHV�D�ORW�RI�KDQGZRUN�DQG�EHFDXVH�WKHUH�DUH�QRW�HQRXJK�YDULDEOHVDYDLODEOH�WR�GR�PHDQLQJIXO�DQDO\VHV�ZLWK��7KRXJKW�KDV�WR�EH�JLYHQ�WR�ZKLFK�ILHOGV�KDYH�WREH�DGGHG�LQ�WKH�QHZ�GDWDEDVH��$OVR��EHIRUH�GDWD�FDQ�EH�VROG�WR�RWKHU�LQWHUHVWHG�SDUWLHV�GDWD�VKRXOG�EH�FRUUHFW�DQG�XS�WR�GDWH��ZKLFK�LV�GRXEWIXO�DW�WKH�PRPHQW�
$�FRQFOXVLRQ�WKDW�LV�OHIW�XQPHQWLRQHG��RU�XQVDLG��LV�WKDW�WKHUH�PLJKW�QRW�EH�HQRXJKUHDVRQ�WR�PDNH�DQ�LQYHVWPHQW�LQ�*,6�SURILWDEOH��%XW�WKDW�FDQ�EH�DQ�RXWFRPH�RI�DEXVLQHVV�FDVH��7KH�VOLGHVKRZ��SURGXFHG�WR�LOOXVWUDWH�WKH�SURILWDELOLW\�RI�*,6�WRVWDNHKROGHUV��PD\�EH�SUHVHQWHG�DW�D�ODWHU�VWDJH��ZKHQ�D�JRRG�LGHD�IRU�D�*,6LPSOHPHQWDWLRQ�DULVHV��WKDW�ZRXOG�MXVWLI\�WKH�LQYHVWPHQW�
��� 3URMHFW�PDQDJHPHQW,Q�WKLV�SDUDJUDSK�WKH�SURMHFW�LV�EHLQJ�FRPSDUHG�ZLWK�WKH�WKHRU\�RI�SURMHFW�PDQDJHPHQWDV�GHVFULEHG�LQ�SDUDJUDSK������6\VWHPV�OLIH�F\FOH�DQG�3URWRW\SLQJ�3URMHFW�0DQDJHPHQW0HWKRGRORJLHV�
,Q�FDVH�RI�WKH�(&0$&�SURMHFW��D�ULFK�SLFWXUH�KDV�QHYHU�EHHQ�GUDZQ��LQVWHDG�ZHLPPHGLDWHO\�XVHG�WKH�URRW�GHILQLWLRQ�DSSURDFK��7KLV�ZDV�PHUHO\�GXH�WR�WKH�IDFW�WKDW�RQO\RQH�SDUW\¶V�SHUVSHFWLYH��WKDW�RI�(&0$&��ZDV�LQYROYHG��7ZR�PHHWLQJV�ZLWK�SHRSOHLQYROYHG�UHVXOWHG�RQ�ZULWWHQ�SURMHFW�REMHFWLYHV���VHH�PHHWLQJ�UHSRUWV�LQ�WKH�FDVH�VWXG\�



��

(&0$&¶V�ILUVW�REMHFWLYH�ZDV�WR�GHYHORS�D�FRPSOH[�,QWHUQHW�*,6�LQ�ZKLFK�WKHLU�FOLHQWV�DUHDEOH�WR�XSORDG�DQG�GRZQORDG�GDWD��DQG�LQ�ZKLFK�DQDO\VLV�UHODWHG�WR�ORJLVWLFDO�LVVXHV�FDQEH�XQGHUWDNHQ��7KHLU�FOLHQWV�VKRXOG�IRU�H[DPSOH�EH�DEOH�WR�FRPELQH�ORJLVWLFDO�PHDQV�LQRUGHU�WR�UHGXFH�FRVWV�$V�WKH�FRQVXOWDQW�ZDV�WKH�RQO\�UHVRXUFH�DYDLODEOH�IRU�D�WLPH�SHULRG�RI�RQO\�WKUHH�PRQWKVDQG�EHFDXVH�WKHUH�ZDV�D�ORW�RQ�FHUWDLQW\�DERXW�GDWD�TXDOLW\�DQG�UHTXLUHG�IXQFWLRQDOLW\�LQJHQHUDO��LW�ZDV�GHFLGHG�VRRQ�WKDW�WKLV�REMHFWLYH�FRXOG�QRW�EH�PHW�DQG�LW�ZDV�DJUHHG�WREUHDN�XS�WKH�SURMHFW�LQWR�VPDOOHU�SDUWV��'XULQJ�WKH�WLPH�VSDQ�RI���PRQWKV�D�GHVNWRS�*,6HQYLURQPHQW�ZRXOG�EH�FUHDWHG��LQ�RUGHU�WR�JLYH�WKH�SHRSOH�RI�(&0$&�D�IHHO�RI�ZKDW�LVSRVVLEOH�LQ�*,6�ZLWK�WKH�GDWD�WKH\�KDYH��7KH�GHYHORSPHQW�RI�D�FRPSOH[�,QWHUQHW�*,6�ZDVH[WUDFWHG�IURP�WKH�ILUVW�REMHFWLYH�DQG�EURXJKW�RXWVLGH�WKH�VFRSH�RI�WKLV�SURMHFW�
7KH�GDWD�XVHG�LQ�WKH�SURMHFW�FRQVLVWV�RI�WKH�DWWULEXWH�GDWD�DYDLODEOH�LQ�WKH�(&0$&GDWDEDVH�DQG�JHRJUDSKLFDO�GDWD�WR�YLVXDOL]H�WKH�GDWD�LQ�WKH�GDWDEDVH��'DWD�FRPPRQO\XVHG�LQ�EXVLQHVV�*,6��OLNH�GHPRJUDSKLF��LQIUDVWUXFWXUH�DQG�FRPSHWLWRU�GDWD��DUH�QRW�EHLQJXVHG�LQ�WKH�SURMHFW��7KHUHIRUH�WKH�JHRJUDSKLFDO�GDWD�PRGHO�LV�IDLUO\�VLPSOH��0DSV�FRQVLVWRI���PDS�OD\HU�VKRZQ�DWWULEXWH�LQIRUPDWLRQ�LQ�D�WKHPDWLFDOO\�ZD\��7KH�DWWULEXWH�GDWDEDVHKRZHYHU�KDV�D�FRPSOH[�GDWD�PRGHO��6LQFH�WKH�(&0$&�GDWDEDVH�LV�LQ�WKH�SURFHVV�RIUHGHVLJQ�DQG�LV�QRW�DYDLODEOH�\HW�LQ�LWV�IXWXUH�IRUPDW�DQG�ZLWK�LWV�IXWXUH�FRQWHQW��LW�LVDJUHHG�XSRQ�WKDW�WKH�*,6�SURMHFW�ZLOO�VWDUW�ZLWK�GHILQHG�ILHOGV��LQGHSHQGHQW�RI�WKHXQGHUO\LQJ�TXHU\�VWUXFWXUH��7KH�GDWDEDVH�GHVLJQ�LV�WKH�UHVSRQVLELOLW\�RI�1$0$&�
'XULQJ�PHHWLQJV�LQ�ZKLFK�SURJUHVV�ZDV�EHLQJ�VKRZQ�ZLVKHV�FKDQJHG�FRQWLQXDOO\�EDVHGRQ�QHZ�LQVLJKW�LQ�WKH�SRVVLELOLWLHV��)URP�WKDW�SRLQW�LW�FDQ�EH�VDLG�WKH�SURWRW\SH�DSSURDFKZDV�EHLQJ�XVHG��7KH�IRXU�VWHSV�IRU�WKH�GHVLJQ�RI�D�FRQFHSWXDO�PRGHO�DUH�WDNHQ�PRUH�WKDQRQFH��DOWKRXJK�WKH\�DUH�QRW�H[SOLFLWO\�ZULWWHQ�GRZQ�HYHU\�WLPH�
'XULQJ�WKH�SKDVH�LQ�ZKLFK�WKH�GDWD�ZDV�SUHSDUHG�GLIIHUHQW�PDS�DOJHEUD�HTXDWLRQV�ZHUHXVHG��RYHUOD\LQJ��H[WUDFWLQJ��FRPELQLQJ��HWF��7KHVH�RSHUDWLRQV�DUH�GRFXPHQWHG��EXW�DZULWWHQ�GDWD�PRGHO�LV�QRW�EHLQJ�FUHDWHG�RQ�EHIRUHKDQG��'XULQJ�WKH�GHVLJQ�IRU�WKH�GHVNWRS*,6�LWVHOI�FDUWRJUDSKLF�PRGHOOLQJ�GLG�QRW�WDNH�SODFH��GXH�WR�WKH�IDFW�WKDW�WKH�GDWD�PRGHOLV�IDLUO\�VLPSOH�DQG�WKDW�FRPSOH[�JHRJUDSKLF�GDWD�SURFHVVHV�GR�QRW�WDNHQ�SODFH�
7KH�(&0$&�SURMHFW�FDQ�EH�VDLG�WR�XVH�WKH�SURWRW\SH�DSSURDFK���'XH�WR�WKH�XQIDPLOLDULW\RI�WKH�SHRSOH�DW�(&0$&�ZLWK�*,6�DQG�GXH�WR�WKH�FRQVXOWDQWV�ODFN�RI�NQRZOHGJH�RQ�WKHGDWD�DYDLODELOLW\�LQ�6RXWK�$IULFD��WKH�SURMHFW�KDG�WKH�FKDUDFWHU�RI�WUDLO�DQG�HUURU��$IWHUVKRZLQJ�WKH�ILUVW�UHVXOWV��WKH�JHR�UHIHUHQFLQJ�RI�WKHLU�GDWDEDVH�RQ�VXEXUE�OHYHO��QHZ



��

LGHDV�ZHUH�EHLQJ�UDLVHG�E\�(&0$&��'HFLGHG�ZDV�WR�WUDLQ�RQH�HPSOR\HH�LQ�*,6�EHFDXVH�LWZDV�IRUHVHHQ�WKDW�QHZ�LGHDV�ZRXOG�JR�WR�EH�GHYHORSHG�HYHQ�DIWHU�WKH�WKUHH�PRQWKVSHULRG��7KH�SURWRW\SH�DSSURDFK�LV�EHLQJ�XVHG�LQ�DQ�HYHU�GHYHORSLQJ�*,6�HQYLURQPHQW�DQGWKLV�SURMHFW�FDQ�EH�VHHQ�DV�D�EHJLQQLQJ�RI�FRUSRUDWH�*,6�LPSOHPHQWDWLRQ�

��� &RQFOXVLRQ7KLV�SDSHU�DLPHG�WR�DQVZHU�WKH�TXHVWLRQ�
+RZ�GRHV�WKH�(&0$&�SURMHFW�ILW�LQWR�WKH�WKHRUHWLFDO�IUDPHZRUN�RI�SURMHFW�PDQDJHPHQW"
7KH�SURMHFW�FDQ�EH�VHHQ�DV�D�EXVLQHVV�FDVH��RU�D�SURMHFW�HYDOXDWLRQ�DIWHU�ZKLFK�DQG�*R�RU1R�*R�IRU�DQ�DSSURYHG�SURMHFW�FDQ�EH�JLYHQ��$�EXVLQHVV�FDVH�IRU�LQYHVWPHQW�LQ�D�*,6VHUYHV�DV�D�WUDQVLWLRQ�IURP�D�SRWHQWLDO�SURMHFW�WR�DQ�DFWXDO��DSSURYHG��SURMHFW�
7KH�(&0$&�SURMHFW�FDQ�EH�VDLG�WR�XVH�WKH�SURWRW\SH�DSSURDFK��DOWKRXJK�DQLPSOHPHQWDWLRQ�QHYHU�WRRN�SODFH��7KH�SURMHFW�KDG�WKH�FKDUDFWHU�RI�WUDLO�DQG�HUURU�
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� $SSHQGLFHV
$SSHQGL[����7DEOH�600(V�FRQWDFWHG
7KH�600(�WDEOH�IURP�(&0$&�FRQVLVWV�RI�����UHFRUGV��7KH�IROORZLQJ�ILHOGV�DUH�GHILQHG�

1DPH 7\SH 6L]H,' /RQJ�,QWHJHU �&RPSDQ\,' 7H[W ���&RPSDQ\5HI 'RXEOH �&RPSDQ\1DPH 7H[W ���+', <HV�1R �)HPDOH2ZQHG <HV�1R �&R�2ZQHG <HV�1R �'DWH&RQWDFWHG 'RXEOH �'7,�6HFWRU 7H[W ���1DWXUH2I%XVLQHVV 7H[W ���7\SH 7H[W ���3URFHVV�&DWHJRU\ 7H[W ���3URFHVV 7H[W ���,QG$GYLVRU,G 7H[W ���&XUUHQW�,$ 7H[W ���&RXUWHV\�7LWOH 7H[W ���&R)LUVW1DPH 7H[W ���&R6XUQDPH 7H[W ���3URYLQFH 7H[W ���&HQWUH 7H[W ���6DWHOOLWH 7H[W ���&R7HOHSKRQH 7H[W ���&R)D[ 7H[W ���&R&HOO 7H[W ���&R$OW7HO1R 7H[W ���$OW&R)LUVW1DPH 7H[W ���$OW&R6XUQDPH 7H[W ���$OW&R7HOHSKRQH 7H[W ���&R(PDLO 7H[W ���&R:HEVLWH 7H[W ���&R�3RVWDO�$GGUHVV� 7H[W ���&R�3RVWDO�$GGUHVV�� 7H[W ���&R�3RVWDO�$GGUHVV�� 7H[W ���&R6XEXUE3 7H[W ���&LW\3 7H[W ���3RVWDO�&RGH3 7H[W ���&R�3K\VLFDO�$GGUHVV�� 7H[W ���&R�3K\VLFDO�$GGUHVV�� 7H[W ���&R�3K\VLFDO�$GGUHVV�� 7H[W ���&R6XEXUE3+ 7H[W ���&LW\3+ 7H[W ���3RVWDO�&RGH3+ 7H[W ���'DWH2I*09LVLW 7H[W ���:RUNLQJ�:LWK�&RPSDQ\ <HV�1R �'DWH�&RQYHUWHG�WR�:RUNLQJ�:LWK 7H[W ���&RQILGHQWLDOLW\$JUHHPHQW&RPSOHWHG <HV�1R �
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'DWH&RQILGHQWLDOLW\$JUHHPHQW6LJQHG 7H[W ���6HUYLFH&RQWUDFW&RPSOHWHG <HV�1R �'DWH6HUYLFH&RQWUDFW6LJQHG 7H[W ���'RUPDQW <HV�1R �1RWHV 7H[W ���)LQDQFLDO�<HDU�(QG 7H[W ���'DWHYDOLGDWHG 'RXEOH �600(1RWHV 7H[W ���'DWH�&UHDWHG 'RXEOH �'DWH�$SSHQGHG 'RXEOH �
3K\VLFDO�ORFDWLRQV�RI�600(V�DUH�LQ�WKH�600(�WDEOH�DUH�GHVFULEHG�E\�XVLQJ�x &2�3K\VLFDO�DGGUHVV���x &2�3K\VLFDO�DGGUHVV���x &2�3K\VLFDO�DGGUHVV���x &R6XEXUE3+�x &LW\3+�x 3RVWDO�&RGH3+



��

$SSHQGL[����'DWD7KH�VHDUFK�IRU�LQIRUPDWLRQ�RQ�JHRJUDSKLFDO�GDWD�DQG�RQ�WKH�GHILQLWLRQ�RI�JHRJUDSKLFDOUHJLRQV�LQ�6RXWK�$IULFD�WRRN�SODFH�E\�PHDQV�RI�DQ�,QWHUQHW�UHVHDUFK��SKRQH�FDOOV�WRGLIIHUHQW�JHRJUDSKLFDO�GDWD�VXSSOLHUV�DQG�DQ�LQWHUYLHZ�ZLWK�D�*,6�VSHFLDOLVW�RI�8UEDQ'\QDPLFV�
$YDLODEOH�GDWDVHWV8UEDQ�'\QDPLFV�LV�D�WRZQ�DQG�UHJLRQDO�SODQQLQJ�FRPSDQ\��7KH\�XVH�FDGDVWUDO�GDWD�IRUSODQQLQJ�SXUSRVHV��7KH�0HWUR�VXSSOLHV�WKLV�GDWD�WR�WKHP��7KH�0HWUR�FRQVLVWV�RI��GHSDUWPHQWV��*,6��7UHDVXU\�DQG�7RZQ�SODQQLQJ��&DGDVWUDO�GDWD�LV�SURYLGHG�LQ�6KDSHILOHV�
)URP�D�FDGDVWUDO�SHUVSHFWLYH��3RUW�(OL]DEHWK�LV�GLYLGHG�LQ�DOORWPHQWV��$OORWPHQWV�KDYH�D��GLJLW�,'��(DFK�DOORWPHQW�LV�GLYLGHG�LQ�HUIV��(UIV�KDYH�D���GLJLW�HUIQXPEHU��(UIV�FDQ�EHGLYLGHG�LQWR�SRUWLRQV��KDYLQJ�D���GLJLW�,'��(YHU\�SRO\JRQ�KDV�WKHUHIRUH�DQ����GLJLW�WDJ��7RHDFK�HUIQXPEHU�DQ�RZQHU�QDPH�LV�DWWDFKHG��7KH�(&0$&�GRHV�QRW�FRQWDLQ�HUIQXPEHUV�(&0$&�FRQILUPHG�WKDW�WKH�600(V�DUH�QRW�DOZD\V�WKH�RZQHUV�RI�WKH�HUI�DQG�WKHUHIRUHRZQHU�QDPHV�FDQQRW�EH�XVHG�WR�UHODWH�WKH�600(�WDEOH�WR�FDGDVWUDO�LQIRUPDWLRQ��$W�8UEDQ'\QDPLFV�WKH\�GR�QRW�KDYH�VWUHHWV�DGGUHVVHV�UHODWHG�WR�HUIQXPEHUV��7KH�YDOLGLW\�RI�WKDWNLQG�RI�LQIRUPDWLRQ�LV�GRXEWIXO��LI�LW�H[LVWV�
$OORWPHQWV�DQG�HUIV�PLJKW�KDYH�D�UHODWLRQVKLS�ZLWK�SRVWDO�FRGHV�DQG�VXEXUEV��:DUGV�GRQRW�EHDU�DQ\�UHODWLRQ�WR�DOORWPHQWV��HUIV��SRVWDO�FRGHV�DQG�VXEXUEV��:DUGV�DUH�QRW�DOZD\VORJLFDO�IURP�D�WRZQ�SODQQHU¶V�SHUVSHFWLYH��DV�WKH\�DUH�EDVHG�RQ�SRSXODWLRQ�QXPEHUV�
7KH�FRRUGLQDWH�V\VWHP�XVHG�LQ�6RXWK�$IULFD�LV�:*6�����]RQH�����+DUWHEHHVWKRHN�GDWXP�����
5HTXHVWV�IRU�LQIRUPDWLRQ�WR�GLIIHUHQW�*,6�FRPSDQLHV��VRIWZDUH�DQG�GDWD�VXSSOLHUV��LQ6RXWK�$IULFD�UHVXOWHG�LQ�WKH�SRVVLELOLW\�WR�REWDLQ�D�GDWDVHW�RI�WKH�ZKROH�RI�6RXWK�$IULFD�+RXVH�QXPEHU�GDWD�IRU�WKH�ZKROH�RI�6RXWK�$IULFD FRVWV���������5DQG�DQG�D�VHW�ZLWKVWUHHW�GDWD�IRU�WKH�ZKROH�RI�6RXWK�$IULFD�FRVWV�������5DQG��7KHVH�GDWDVHWV�DUH�VDLG�WR�EHDFFXUDWH�IRU�WKH�ELJJHU�FLWLHV�
$GGUHVVHV$�SUREOHP�WKDW�RFFXUV�LQ�WRSRJUDSKLFDO�GDWD�LQ�6RXWK�$IULFD�LV�WKH�IDFW�WKDW�JHRJUDSKLFDOREMHFWV��OLNH�VWUHHWV��FLWLHV��VXEXUEV�FDQ�EH�VSHOOHG�LQ�VHYHUDO�GLIIHUHQW�ZD\V�GHSHQGHG�RQWKH�ODQJXDJH�EHLQJ�XVHG��)RU�H[DPSOH��WKH�$GPLUDOLW\�5RDG�LV�DOVR�FDOOHG�WKH�$GPLUDOLW\
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:D\�RU�WKH�$GPLUDOLWHLWHQ�ZHJ���7KLV�PDNHV�LW�KDUGHU�WR�ILQG�D�WDEOH�ZLWK�VWUHHW�QDPHVWKDW�FRYHU�DOO�VSHOOLQJ�SRVVLELOLWLHV�XVHG�
$W�(&0$&�WKH�LQGXVWULDO�DGYLVRUV�PDQXDOO\�HQWHU�WKH�600(V�DGGUHVV�LQ�WKH�GDWDEDVH�6WUHHW�QDPHV�DUH�QRW�EHLQJ�VHOHFWHG�IRUP�D�IL[HG�SRS�XS�OLVW��2IWHQ�WKH�QDPH�RI�DEXLOGLQJ�LV�XVHG�LQVWHDG�RI�RU�LQ�DGGLWLRQ�WR�D�VWUHHW�QDPH��7KUHH�ILHOGV�FDQ�EH�XVHG�WRHQWHU�WKH�SK\VLFDO�DGGUHVV�RI�D�600(��$V�D�UHVXOW�DGGUHVVHV�DUH�QRW�EHLQJ�HQWHUHG�LQ�DXQLIRUP�ZD\��$�VHOHFWLRQ�RI�WKH�600(�WDEOH�VKRZV�WKH�SK\VLFDO�DGGUHVVHV�RI�600(V�LQWKH�VXEXUE�.ZD]DNKHOH�

&R�3K\VLFDO�$GGUHVV�� &R�3K\VLFDO�$GGUHVV�� &R�3K\VLFDO�$GGUHVV��������6WRILOH�6WUHHW������*KDQD�6WUHHW������6LWH�	�6HUYLFH������6LWH�	�6HUYLFH������(ED]L�6WUHHW�����0DQGHOD�6WUHHW����+RVWHO�����0DYXVR�6WUHHW�����������6DOL�6WUHHW����(NXSKXPOHQL�6WUHHW�����6LWH�	�6HUYLFH .ZD]DNKHOH�����6LWH�	�6HUYLFH�����6DOL�6WUHHW�����7XEDOL�6WUHHW 6LWH�DQG�6HUYLFH������'DNX�5RDG����6LWH�	�6HUYLFH 6WUXDQGDOH�����-DNDYXOD�6WUHHW�����.XODWL 1MROL�����6DODPQWX�6WUHHW����1GXPD�6WUHHW��������6LWH�DQG�6HUYLFH 6DODPQWX�6WUHHW�����'DNX�5RDG .ZD�=DNKHOH�����6LWH�	�6HUYLFH�����6LWH�	�6HUYLFH%ORFN���� .ZD�=DNKHOH�+RVWHO'DNX�5RDG(PEL]ZHQL�	�1MROL�6TXDUH(PEL]ZHQL�DQG�1MROL�6TXDUHV 1HZ�%ULJKWRQ�	�.ZD]DNKHOH�����(QNXWKD]ZHQL�8UEDQ 6WRILOH�6WUHHW0DVDNKLVL]ZH�%XLOGLQJ 'DNX�5RDG0DVDNLVL]ZH�5HVRXUFH�&HQWUH 'DNX�6WUHHW5HG�&URVV�%XLOGLQJ 4JXQGD�6WUHHW5HG�&URVV�%XLOGLQJ� 4JXQGD�6WUHHW5RRP�����6%'&�%XLOGLQJ 6WUXDQZD\6WRILOH�6WUHHW
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*HRFRGLQJ�WKLV�WDEOH��LI�D�YDOLG�JHR�UHIHUHQFHG�WDEOH�H[LVWV��ZLOO�LQYROYH�D�WUHPHQGRXVDPRXQW�RI�KDQGZRUN��,W�LV�GHFLGHG�WKDW�JHRFRGLQJ�RQ�VWUHHW�RU�KRXVH�QXPEHU�OHYHO�LV�QRWJRLQJ�WR�WDNH�SODFH�GXH�WR�WKH�KLJK�FRVWV�DQG�WKH�SUHVXPHG�XQDYDLODELOLW\�RI�YDOLG�GDWD�FRPELQHG�ZLWK�WKH�TXDOLW\�RI�WKH�FRQWHQW�RI�WKH�GDWD�ILHOGV�WKDW�LQGLFDWH�DGGUHVVHV�
,Q�6RXWK�$IULFD�WKH�JHRJUDSKLFDO�DUHD�FRYHULQJ�D�SRVWDO�FRGH�LV�ELJJHU�WKDQ�D�VXEXUE�DQGRIWHQ�HYHQ�ELJJHU�WKDQ�D�FLW\�RU�YLOODJH��7KH�VPDOOHVW�JHRJUDSKLFDO�DUHD�WR�JHRUHIHUHQFHWKH�600(�WDEOH�LV�VXEXUE��,W�LV�DJUHHG�XSRQ�ZLWK�(&0$&�WKDW�VXEXUEV�DUH�JRLQJ�WR�EHXVHG�WR�VKRZ�WKH�600(V�RQ�D�PDS��$�FRQVHTXHQFH�RI�WKLV�LV�WKDW�LQIRUPDWLRQ�RQ�600(VKDV�WR�EH�DJJUHJDWHG�RQ�VXEXUE�OHYHO��,W�ZDV�DOVR�GHFLGHG�WKDW�RQO\�VXEXUEV�LQ�3RUW(OL]DEHWK�ZHUH�JRLQJ�WR�EH�XVHG��DV�WKH�PDMRULW\�RI�WKH�600(V�LV�ORFDWHG�WKHUH�DQG�D�ILUVWORRN�DW�WKH�GDWD�UHYLHZHG�WKDW�LW�ZRXOG�FRQVXPH�D�ORW�RI�WLPH�WR�PDWFK�DOO�WKH�QRWDXWRPDWLF�PDWFKHG�UHFRUGV�PDQXDOO\�
6XEXUEV���RXW�RI�WKH�����UHFRUGV�RI�WKH�(&0$&�WDEOH�KDYH�QR�VXEXUE�ILOOHG�LQ��2QO\����RI�WKH����UHFRUGV�LQ�WKH�(&0$&�WDEOH�FRQWDLQ�D�FLW\�QDPH��IRU�WKH�UHVW�WKH�ILHOG�&LW\3K�LV�OHIW�HPSW\�$Q�DXWRPDWLF�VHOHFWLRQ�RI�VXEXUEV�LQ�3(�FDQ�WKHUHIRUH�QRW�EH�GRQH��*URXSLQJ�600(V�SHUVXEXUE�UHVXOWHG�LQ�D�OLVW�RI�����VXEXUEV�IRU�WKH�ZKROH�RI�WKH�(DVWHUQ�&DSH�
6XEXUE�QDPHV�LQ�WKH�(&0$&�WDEOH�DUH�GHULYHG�IRUP�DQ�([FHO�VKHHW�WKDW�FDQ�EHGRZQORDGHG�IURP�WKH�RIILFLDO�ZHEVLWH�RI�WKH�6RXWK�$IULFDQ�3RVW�2IILFHV��ZZZ�VDSR�FR�]D��7KH�WDEOH�FRQWDLQV�VXEXUE�QDPH��SRVWFRGH�DQG�FLW\�QDPH��)RU�FLWLHV�DQG�VXEXUEV�ERWK�WKH$IULFDQ�DQG�(QJOLVK�QDPHV�DUH�GHILQHG�LI�WKH\�DUH�GLIIHUHQW��IRU�H[DPSOH�3DUVRQV�KLOO�LV�WKHVDPH�DV�3DUVRQV�KHXZHO��,Q�WRWDO�WKHUH�DUH��������VXEXUE�QDPHV�LQ�WKH�WDEOH��4XHU\LQJWKH�WDEOH�IRU�VXEXUEV�LQ�3(�UHVXOWHG�LQ�����VHOHFWHG�UHFRUGV��'XH�WR�GLIIHUHQW�VSHOOLQJ�RIQDPHV�WKHUH�LV�VRPH�RYHUODS��,W�VHHPV�KRZHYHU��WKDW�WKH�LQGXVWULDO�DGYLVRUV�DW�(&0$&SUHIHUUHG�WKH�(QJOLVK�VSHOOLQJ�DERYH�WKH�$IULNDDQV�VSHOOLQJ�ZKHQ�D�VXEXUE�ZDV�VHOHFWHGIURP�WKH�OLVW�
)URP�6WDWLVWLFV�6RXWK�$IULFD��ZZZ�VWDWVVD�JRY�]D��D�IUHH�FRS\�RI�D�&'�5RP�ZLWK�WKH�*,6VSDWLDO�GDWD��XVHG�LQ�WKH������FHQVXV�GLVVHPLQDWLRQ�ZDV�REWDLQHG��7KH�&'�5RP�FRQWDLQV6KDSH�ILOHV�RI�GLIIHUHQW�JHRJUDSKLFDO�DUHDV�LQ�6RXWK�$IULFD��6RXWK�$IULFD¶V�JHRJUDSK\�KDVVRPH�LQFRQVLVWHQW�HQWLWLHV�DW�WKH�VDPH�OHYHO�RI�UHSRUWLQJ��ZKLFK�GR�QRW�ILW�SHUIHFWO\�RQHRQWR�WKH�RWKHU��7KLV�UHVXOWV�LQ�FURVV�ERXQGDU\�JHRJUDSKLFDO�HQWLWLHV�DW�DOO�OHYHOV�RI�WKHKLHUDUFK\�VWUXFWXUH�

http://www.statssa.gov.za/
http://www.sapo.co.za/


��

7KH�KLHUDUFK\�VWUXFWXUH�ORRNV�DV�IROORZV�

6WDWLVWLFV�6RXWK�$IULFD��FHQVXV�������0HWDGDWD��*HRJUDSK\�KLHUDUFK\�DQGDWWULEXWHV��UHSRUW����������������
6XE�SODFH�LV�WKH�QH[W�VSDWLDO�OHYHO�XS�IURP�WKH�(QXPHUDWLRQ�$UHD�DQG�RQH�EHORZ�WKHPDLQ�SODFH�LQ�WKH�SODFH�QDPH�KLHUDUFK\��7KHUH�DUH��������XQLTXH�VXE�SODFH�QDPHV�LQ6RXWK�$IULFD�DFFRUGLQJ�WR�WKH�6WDWVVD�GDWD�
$IWHU�FRQYHUWLQJ�WKH�VKDSH�ILOHV�WR�0DS,QIR��WDE�ILOHV��D�JHRJUDSKLFDO�VHOHFWLRQ�ZDV�GRQHWR�VHOHFW�RQO\�3RUW�(OL]DEHWK¶V�VXEXUEV��6XE�SODFHV�ZHUH�VHOHFWHG�E\�VHOHFWLQJ�DOO�VXESODFHV��6S�6$��WKDW�DUH�ZLWKLQ�RU�LQWHUVHFW�WKH�PXQLFLSDOLW\��0QB6$��RI�1HOVRQ�0DQGHOD�1HOVRQ�0DQGHOD�LV�WKH�QHZ�QDPH�IRU�3RUW�(OL]DEHWK��7KLV�VHOHFWLRQ�UHVXOWHG�LQ�D�WDEOH�RI����UHFRUGV�����RI�ZKLFK�KDYH�WKH�QDPH�³121(´��

6RXWK�$IULFD
3URYLQFH

'&��&DW�&� 0HWUR��&DW�$�
0XQLF�&DW�%� '0$ 0HWUR�&DW�$�

0DLQ�3ODFH
6XE�3ODFH

(QXPHUDWLRQ�$UHD
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&RPSDULQJ�WKH�QDPHV�RI�WKH�����3(�VXEXUEV�RI�6WDWVVD�ZLWK�WKH�����3(�VXEXUEV�RI�6DSRUHVXOWHG�LQ�RQO\����VXEXUEV�KDYLQJ�WKH�VDPH�QDPH��0DWFKLQJ�WKH�����(DVWHUQ�&DSHVXEXUEV�IURP�WKH�(&0$&�WDEOH�ZLWK�����3(�VXEXUEV�RI�6WDWVVD�UHVXOWHG�LQ����VLPLODUQDPHV��,Q�RWKHU�ZRUGV�����VXEXUEV�GLG�QRW�PDWFK��7KHVH����DUH�HLWKHU�RXWVLGH�3(�RUWKHLU�QDPHV�DUH�VSHOOHG�GLIIHUHQWO\�
$�JHRJUDSKLFDO�VHOHFWLRQ�RI�DOO�VXE�SODFHV�LQ�WKH�(DVWHUQ�&DSH��(&��SURYLQFH�UHVXOWHG�LQ������VXE�SODFHV��0DWFKLQJ�WKH�������(&�VXEXUEV�ZLWK�WKH�����VXEXUEV�RI�WKH�(&0$&WDEOH�UHVXOWHG�LQ����PDWFKHG�VXEXUEV��:KLFK�PHDQV�WKDW�DW�OHDVW����RI�WKH�VXEXUEV�RIWKH�(&0$&�WDEOH�DUH�RXWVLGH�3(��7KH�UHPDLQLQJ����VXEXUEV�KDG�WR�EH�PDWFKHG�PDQXDOO\�LQ�VXFK�D�ZD\�WKDW�WKH�QDPHV�LQ�WKH�(&0$&�WDEOH�VWD\�WKH�VDPH��&RQVHTXHQWO\�QDPHVEXW�DOVR�SK\VLFDO�UHJLRQV�KDG�WR�EH�FKDQJHG�LQ�WKH�6WDWVVD�PDS�DQG�WDEOH�
6RPH�QDPHV�FRXOG�HDVLO\�EH�PDWFK�E\�FKDQJLQJ�WKH�VSHOOLQJ��%RR\VHQ�3DUN�WR�%RR\VHQV3DUN��7KH�SURFHVV�RI�FKDQJLQJ�VXEXUEV�LQ�WKH�6WDWVVD�WDEOH�LQYROYHG�ORFDO�NQRZOHGJH�WKDWZDV�GHULYHG�IURP�D�SDSHU�PDS�RI�3(��DGGHG�ZLWK�KHOS�IRUP�SHRSOH�WKDW�OLIH�LQ�3(�6XEMHFWLYH�GHFLVLRQV�KDG�WR�EH�PDGH��DV�VXEXUEV�DUH�QRW�DOZD\V�FOHDUO\�GHILQHG�UHJLRQV�7KH\�WHQG�WR�RYHUODS�DQG�SHRSOH�KDYH�GLIIHUHQW�RSLQLRQV�DERXW�WKH�DFWXDOO\�VXEXUE�UHJLRQDQG�QDPH��7KLV�FDQ�DOVR�EH�VHHQ�LQ�WKH�ZD\�WKH�SK\VLFDO�ORFDWLRQV��DGGUHVV�DQG�VXEXUE�DUH�EHLQJ�HQWHUHG�LQ�WKH�(&0$&��)RU�H[DPSOH����600(�LQ�WKH�(&0$&�WDEOH�LV�ORFDWHG�RQ����.HPSVWRQ�URDG�LQ�.RUVWHQ��ZKLOH�DQ�RWKHU�LV�ORFDWHG�RQ�����.HPSVWRQ�URDG�LQ6LGZHOO�
$Q�H[DPSOH�RI�DQ�RYHUODSSLQJ�VXEXUE�LV�&KDUOR��$FFRUGLQJ�WKH�SDSHU�PDS��&KDUORFRQWDLQV�RI���UHJLRQV��RQH�FDOOHG�6SULQJILHOG�DQG�WKH�RWKHU�LV�FDOOHG�%URDGZRRG�
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2Q�WKH�6WDWVVD�PDS�&KDUOR�GRHV�QRW�H[LVW�DV�D�VXE�SODFH�

,Q�WKH�(&0$&�WDEOH�WKHUH�DUH�600(V�LQ�&KDUOR�DQG�LQ�%URDGZRRG��$�VXEMHFWLYH�GHFLVLRQZDV�PDGH�WR�FKDQJH�WKH�QDPH�6SULQJILHOG�LQ�&KDUOR�

7KH�6WDWVVD�WDEOH�FRQWDLQHG�D�ORW�RI�VXEXUEV�ZLWK�GLIIHUHQW�H[WHQVLRQV��IRU�H[DPSOH0RWKHUZHOO���WR�����ZKLOH�LQ�WKH�(&0$&�WDEOH�0RWKHUZHOO�LV�PHQWLRQHG�ZLWKRXW�DQH[WHQVLRQ��,Q�0DS,QIR�WKHVH�0RWKHUZHOO���WR����DUH�FRPELQHG�LQ�D�QHZ�UHJLRQ�FDOOHG0RWKHUZHOO�
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6RPHWLPH�VXE�SODFHV�ZHUH�VSOLW�LQ�RUGHU�WR�FUHDWH���RU�PRUH�QHZ�VXEXUEV��)RU�H[DPSOH�/LQNVLGH�GLG�QRW�H[LVW��0LOO�3DUN�ZDV�VSOLW�LQ�RUGHU�WR�FUHDWH�D�SK\VLFDO�UHJLRQ�FDOOHG/LQNVLGH��6DPH�WKLQJ�ZDV�GRQH�ZLWK�&HQWUDO�+LOO�DQG�&HQWUDO�

$�FRQVHTXHQFH�RI�RQO\�FKDQJLQJ�QDPHV�DQG�VKDSHV�RI�VXEXUEV�LQ�WKH�6WDWVVD�PDS�DQGWDEOH�WR�QDPHV�LQ�WKH�(&0$&�WDEOH�LQ�RUGHU�WR�PDNH�WKH�(&0$&�WDEOH�PDSDEOH��LV�WKDWZKHQ�QHZ�VXEXUEV�DUH�DGGHG�WR�WKH�(&0$&�WDEOH�LQ�WKH�IXWXUH�WKH\�PLJKW�QRW
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DXWRPDWLFDOO\�PDWFK�WR�WKH�RQHV�LQ�WKH�6WDWVVD�WDEOH��0DNLQJ�WKH�FRPSOHWH�6DSR�WDEOH�IRU3RUW�(OL]DEHWK��WKH�(DVWHUQ�&DSH�RU�WKH�ZKROH�RI�6RXWK�$IULFD�PDWFK�WKH�ZKROH�6WDWVVDWDEOH�ZRXOG�EH�IDU�WRR�WLPH�FRQVXPLQJ�IRU�QRZ�
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$SSHQGL[����%HQFK�PDUN�VWXG\
'XULQJ�WKH�EHQFKPDUN�VWXG\�WKH�GHVNWRS�VROXWLRQV�RI�IRXU�*,6�VRIWZDUH�VXSSOLHUV�DUHFRPSDUHG��0DS,QIR��(65,��,QWHUJUDSK�DQG�0LFURVRIW��(65,�DQG�,QWHUJUDSK�KDYH�WKHELJJHVW�ZRUOGZLGH�*,6�PDUNHW�VKDUH�DFFRUGLQJ�WR�'DUDWHFK
V�*,6�LQGXVWU\�UHSRUW��������UHVSHFWLYHO\����DQG�������7KHVH�QXPEHUV�UHSUHVHQW�WKHLU�ZKROH�SURGXFW��VHUYLFHV�DQGGDWD�OLQH��0DS,QIR�KDV�RQO\����RI�WKH�WRWDO�PDUNHW�VKDUH��EXW�0DS,QIR�3URIHVVLRQDO�LVFRQVLGHUHG�RQH�RI�WKH�WZR�JUH\EHDUGV��WRJHWKHU�ZLWK�$UF9LHZ�RI�WKH�GHVNWRS�PDSSLQJZRUOG��0DUVKDOO��������0DS,QIR
V�VXFFHVV�LV�EXLOW�RQ�GHYHORSLQJ��PDUNHWLQJ�DQG�VXSSRUWLQJ�ORFDWLRQ�EDVHGVROXWLRQV�IRU�WKH�FXVWRPHU�UHODWLRQVKLS�PDQDJHPHQW��&50��PDUNHW�KWWS���ZZZ�JLVPRQLWRU�FRP�QHZV�SU�������B'DUDWHFK�SKS���$OO�WKUHH�*,6�VRIWZDUHVXSSOLHUV��SURYLGH�VFDODEOH�V\VWHPV�WKDW�FDQ�H[WHQG�IURP�WKH�LQGLYLGXDO�GHVNWRS�WR�WKHZKROH�HQWHUSULVH�
0LFURVRIW�0DSSRLQW�LV�QRW�WDNHQ�LQWR�DFFRXQW��DV�WKHUH�LV�QR�6RXWK�$IULFDQ�YHUVLRQDYDLODEOH�\HW��0LFURVRIW�0DSV�IRU�([FHO�LV�DGGHG�LQ�WKH�EHQFKPDUN�VWXG\�EHFDXVH�(&0$&KDV�OLFHQVHV�IRU�0LFURVRIW�2IILFH����DQG�WKHUHIRUH�IUHH�DFFHVV�WR�0LFURVRIW�0DSV�IRU�([FHO�
0DS,QIR¶V�GHVNWRS�VROXWLRQ��0DS,QIR�3URIHVVLRQDO�����DQG�0DS,QIR¶V�IUHHO\�DYDLODEOHYLHZHU��0DS,QIR�3URYLHZHU�DUH�WHVWHG�LQ�WKLV�VWXG\��2I�(65,�WKH�ROG�GHVNWRS�VROXWLRQ�$UF9LHZ������ZKLFK�ZLOO�RQO\�EH�VXSSRUWHG�IRU�DQ�RWKHU�\HDU��WKH�QHZ�GHVNWRS�VROXWLRQ�$UF9LHZ������SDUW�RI�$UF*,6��DQG�LW¶V�IUHHO\�DYDLODEOH�YLHZHU��$UF5HDGHU�����ZLOO�EH�WHVWHG�,QWHUJUDSK¶V�*HRPHGLD�DQG�LW¶V�PRUH�VRSKLVWLFDWHG�EURWKHU�*HRPHGLD�3URIHVVLRQDO�ZLOO�EHSDUW�RI�WKLV�VWXG\�
6HOHFWLRQ�RI�WKH�VRIWZDUH�LV�EDVHG�RQ�VHYHUDO�DVSHFWV��6RIWZDUH�KDV�WR�EH�VHOHFWHG�WR�XVHGXULQJ�WKH�SURMHFW��WKH�WKUHH�PRQWK�SHULRG�IURP�'HFHPEHU������XQWLO�)HEUXDU\������'XULQJ�WKH�SURMHFW�WKH�GDWD�KDV�WR�EH�SUHSDUHG�,Q�WKH�IXWXUH�(&0$&�DQG�LQ�ODWHU�LQVWDQFH�SRVVLEOH�RWKHU�0$&V�KDYH�WR�EH�DEOH�WR�XVH�WKH*,6�VRIWZDUH��3RVVLEOH�H[WHQVLRQ�WR�DQ�,QWHUQHW�*,6�DQG�D�PLJUDWLRQ�WR�DQ�(53�V\VWHPKDYH�WR�EH�WDNHQ�LQWR�DFFRXQW��)ROORZLQJ�LV�D�OLVW�RI�FRQVLGHUDWLRQV�6RIWZDUH�LV�FRPSDUHG�RQ���DVSHFWV�

� )XQFWLRQDOLW\� (DVH�RI�XVH� /LFHQVHV�DYDLODEOH� 3ULFHV
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� 6\VWHP�UHTXLUHPHQWV
)XQFWLRQDOLW\6LQFH�DWWULEXWH�LQIRUPDWLRQ�LV�VWRUHG�DQG�PDQDJHG�LQ�D�0LFURVRIW�$FFHVV�GDWDEDVH��LW�LVQHFHVVDU\�WKDW�WKH�*,6�VRIWZDUH�LV�DEOH�WR�HVWDEOLVK�D�G\QDPLF�FRQQHFWLRQ�ZLWK�WDEOHVVWRUHG�LQ�DQ�$FFHVV�GDWDEDVH��WKH�PDS�KDV�WR�EH�DXWRPDWLFDOO\�XSGDWHG�DIWHU�FKDQJHVWDNH�SODFH�LQ�WKH�LQIRUPDWLRQ�LQ�WKH�FOLHQW�GDWDEDVH��$FFHVV���:ULWH�SHUPLVVLRQV�DUH�QRWQHFHVVDU\��DV�GDWD�LV�RQO\�UHDG�IURP�WKH�GDWDEDVH�DQG�ZLOO�QRW�EH�FKDQJHG�E\�PHDQV�RIWKH�*,6��$�QLFH�WR�KDYH�ZRXOG�EH�WKH�SRVVLELOLW\�WR�RSHQ�([FHO�RU�'EDVH�ILOHV�'\QDPLF�FRQQHFWLYLW\�WR�0LFURVRIW�$FFHVV�FDQ�EH�GHILQHG�DV�QXPEHU�RQH�SULRULW\�
,Q�WKH�ILUVW�SODFH�WKH�*,6�VHUYHV�DV�D�PHDQV�WR�VKRZ�VWDWLVWLFDO�LQIRUPDWLRQ�WKDW�LV�GHULYHGIURP�WKH�H[LVWLQJ�1$0$&�GDWDEDVH�LQ�D�VSDWLDO�ZD\��7KLV�GRHV�QRW�LQYROYH�FRPSOH[�VSDWLDODQDO\VHV��0LQLPXP�UHTXLUHG�IXQFWLRQDOLW\�IRU�WKH�*,6�VRIWZDUH�WKDW�ZLOO�EH�LPSOHPHQWHGDW�(&0$&
� 7KHPDWLFDOO\�PDSV� 0HDVXULQJ�GLVWDQFHV� ,QIRUPDWLRQ�WRRO� =RRP�DQG�SDQ� 6ZLWFK�PDS�OD\HUV�RQ�DQG�RII� /DEHOOLQJ
,Q�FDVH�WKH�V\VWHP�LV�JRLQJ�WR�EH�H[WHQGHG�LQ�WKH�IXWXUH��PRUH�IXQFWLRQDOLW\�PLJKW�EHGHVLUHG��)XWXUH�IXQFWLRQDOLW\�LV�QRW�\HW�NQRZQ��EXW�D�SRVVLEOH�LQFUHDVH�LQ�WKH�DPRXQW�RIGHVLUHG�IXQFWLRQDOLW\�VKRXOG�EH�NHSW�LQ�PLQG�
,Q�RUGHU�WR�SUHSDUH�DQG�HGLW�WKH�VSDWLDO�GDWD��FRPSOH[�IXQFWLRQDOLW\�LV�UHTXLUHG�GXULQJ�WKHWLPH�RI�WKH�SURMHFW��$SDUW�IRUP�WKH�DERYH�VWDWHG�IXQFWLRQDOLW\��UHTXLUHG�IXQFWLRQDOLW\GXULQJ�WKH�SURMHFW�FRQVLVWV�RI�WKH�IROORZLQJ�
� 2YHUOD\V� (GLW��VSOLW�DQG�FRPELQH�IHDWXUHV��DQG�FUHDWH�JHRJUDSKLFDO�GDWD� ,QGH[�JHRJUDSKLFDO�GDWD� 'HWHUPLQH�FHQWURLGHV
+RZHYHU��GXH�WR�OLPLWHG�WLPH�DYDLODEOH�DQ�H[FHVVLYH�EHQFKPDUN�IRU�WKH�VRIWZDUH�WR�XVHIRU�SUHSDULQJ�WKH�GDWD�KDV�QRW�WDNHQ�SODFH��0DS,QIR�3URIHVVLRQDO�����ZDV�VHOHFWHG�EDVHGRQ�WKH�IROORZLQJ�FULWHULD�
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$UF5HDGHU��0LFURVRIW�0DSV��0DS,QIR�3URYLHZHU�GR�QRW�KDYH�WKH�UHTXLUHG�IXQFWLRQDOLW\�(GLWLQJ�LQ�$UF9LHZ�����LV�WLPH�FRQVXPLQJ�GXH�WR�WKH�IDFW�WKDW�DOO�WHPSRUDU\�WDEOHV�DQGVHOHFWLRQV�KDYH�WR�EH�VDYHG�VHSDUDWHO\��$UF9LHZ�����LV�H[WUHPHO\�VORZ�RQ�WKH�DYDLODEOHGHVNWRS�FRPSXWHU�WKDW�UXQV�RQ�:LQGRZV�������GXH�WR�D�UDWKHU�VPDOO�����0%�5$0PHPRU\��7KH�DYDLODEOH�ODSWRS�KDV�:LQGRZV����DV�RSHUDWLQJ�V\VWHP�DQG�LV�WKHUHIRUH�QRWVXLWDEOH�
0\�SHUVRQDO�SUHIHUHQFH�DQG�IDPLOLDULW\�ZLWK�WKH�SURGXFW�KDV�OHDG�WR�WKH�FKRLFH�RI�0DS,QIR3URIHVVLRQDO�LQVWHDG�RI�*HRPHGLD���$Q�DGGHG�DGYDQWDJH�RI�0DS,QIR�LV�WKH�IDFW�WKDW�WKH0DS,QIR�WDE�ILOHV�DUH�WKH�RQO\�VXSSRUWHG�ILOH�IRUPDW�LQ�0LFURVRIW�0DSV�IRU�([FHO��7KHIXQFWLRQDOLW\�UHTXLUHG�GXULQJ�WKH�SUHSDUDWLRQ�SKDVH�LV�QRW�WDNHQ�LQWR�DFFRXQW�LQ�WKLVEHQFKPDUN�VWXG\�
$FFRUGLQJ�WR�D�VWXG\�XQGHUWDNHQ�LQ�������0DS,QIR�DQG�$UF9LHZ�DUH�WKH�IURQW�UXQQHUV�RIWKH�GHVNWRS�PDSSLQJ�VROXWLRQV��,W�LV�VWUHVVHG�KRZHYHU��WKDW��ZKHWKHU�\RX�DUH�ORRNLQJ�IRUD�JHQHUDO�SXUSRVH�PDSSLQJ�SURJUDP�ZLWK�H[WHQGHG�FRQVXOWLQJ�VXSSRUW�RU�D�GDWD�LQWHQVLYH�SURJUDPPDEOH�*,6�HQJLQH��\RX�ZLOO�ZDQW�WR�ORRN�FORVHO\�DW�WKH�VSHFLILFV�RI�HDFKSURJUDP�EHIRUH�GHFLGLQJ�ZKLFK�LV�ULJKW�IRU�\RXU�GHSDUWPHQW
V�SXUSRVHV���0DUVKDOO��������
'U�5REHUW�%DUU���������GLUHFWRU�RI�WKH�5HJLRQDO�5HVHDUFK�/DERUDWRU\��8QLYHUVLW\�RI0DQFKHVWHU��DQG�VHQLRU�YLFH�FKDLUPDQ�RI�WKH�$*,��KWWS���ZZZ�JLQHZV�FR�XN�����B���KWPO��FRQFOXGHV�LQ�D�UHYLHZ�DERXW�*HRPHGLD�����WKDW*HR0HGLD�LV�D�SRZHUIXO�SURGXFW�DQG�RQH�FDQQRW�KHOS�EXW�EH�LPSUHVVHG�E\�WKH�GHVLJQ�DQGH[HFXWLRQ�RI�*HR0HGLD��,W�SURYLGHV�D�VFDODEOH�V\VWHP�WKDW�FDQ�H[WHQG�IURP�WKH�LQGLYLGXDOGHVNWRS�WR�WKH�HQWHUSULVH�
&KHFNLQJ�WKH�PLQLPXP�UHTXLUHG�IXQFWLRQDOLW\�IRU�WKH�HDFK�VRIWZDUH�SDFNDJH�LQFOXGHG�LQWKLV�EHQFKPDUN�VWXG\�SURYLGHV�WKH�IROORZLQJ�WDEOH��[ PHDQV�DYDLODEOH��
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0DS,QIR3URYLHZHU [ [ [ [ [ [$UF9LHZ���� [ [ [ [ [ [ [$UF9LHZ���� [ [ [ [ [ [ [$UF5HDGHU [ [ [ [ [ [*HRPHGLDSURIHVVLRQDO [ [ [ [ [ [ [*HRPHGLD [ [ [ [ [ [ [0LFURVRIW�0DSV [ [ [ [ [

(DVH�RI�XVH$W�(&0$&�WKHUH�LV�QRERG\�ZLWK�DQ\�*,6�H[SHULHQFH��)RU�RQH�SHUVRQ�OLPLWHG�WLPH�FDQ�EHPDGH�DYDLODEOH�WR�EH�WUDLQHG�LQ�WKH�XVH�RI�*,6�VRIWZDUH�DQG�WR�PDLQWDLQ�DQG�H[SDQG�WKHV\VWHP�LQ�WKH�IXWXUH��7KHUHIRUH�LW�LV�QHFHVVDU\�WR�VHOHFW�VRIWZDUH�WKDW�LV�HDV\�WR�XVH�DQGWKDW�FDQ�EH�WDXJKW�TXLFNO\�DQG�UHPHPEHUHG�HDVLO\�
&RPSOH[LW\�RI�WKH�VRIWZDUH�DQG�WKH�DPRXQW�RI�IXQFWLRQDOLW\�DYDLODEOH�LQ�WKH�VRIWZDUH�KDYHD�VWURQJ�UHYHUVH�UHODWLRQVKLS�WR�HDVH�RI�XVH��,Q�VRPH�SURJUDPV�LW�LV�SRVVLEOH�WR�KLGH�SDUWRI�WKH�IXQFWLRQDOLW\��WKURXJK�ZKLFK�LW�DSSHDUV�HDVLHU�WR�XVH��7KH�DYDLODELOLW\�RI�JRRGGRFXPHQWDWLRQ�DQG�D�FOHDU�KHOS�ILOH�DOVR�LQIOXHQFH�WKH�IHHOLQJ�RI�XVHU�IULHQGOLQHVV��:KHQ�DPDLQWHQDQFH�OLFHQVH�LV�REWDLQHG�XVHUV�PLJKW�KDYH�DFFHVV�WR�D�KHOSGHVN��ZKLFK�FDQ�KHOSZKHQ�\RX�DUH�VWXFN�ZLWK�RQH�SUREOHP�$OO�VRIWZDUH�LV�:LQGRZV�EDVHG��VR�JHQHUDO�FRPSXWHU�VNLOOV�IRUP�WKH�EDVLV�IRU�ZRUNLQJ�ZLWKWKH�VRIWZDUH��(DVH�RI�XVH�LV�DOVR�GHSHQGHQW�RQ�SHUVRQDO�SUHIHUHQFHV�DQG�WKHUHIRUH�LW�LVGLIILFXOW�WR�PDNH�REMHFWLYH�VWDWHPHQWV�RQ�WKH�HDVH�RI�XVH�RI�WKH�WHVWHG�SURGXFWV�
$Q�HIIRUW�WR�UDQN�DQG�JURXS�WKHP�EDVHG�RQ�SHUVRQDO�RSLQLRQ�JLYHV�WKH�IROORZLQJ�OLVW�
9HU\�GLIILFXOW�WR�XVH��WUDLQLQJ���GD\V��NQRZOHGJH�RI�*,6�FRQFHSWV�QHFHVVDU\��UHJXODU�XVHQHHGHG�LQ�RUGHU�WR�NHHS�XS��$UF9LHZ�����DQG�*HRPHGLD�3URIHVVLRQDO
'LIILFXOW�WR�XVH��WUDLQLQJ���GD\V��NQRZOHGJH�RI�*,6�FRQFHSWV�QHFHVVDU\��UHJXODU�XVHQHHGHG�LQ�RUGHU�WR�NHHS�XS��0DS,QIR�3URIHVVLRQDO��$UF9LHZ�����DQG�*HRPHGLD
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(DV\�WR�XVH��WUDLQLQJ���KRXU��QR�*,6�NQRZOHGJH�QHFHVVDU\��$UF5HDGHU��0DS,QIR�3URYLHZHU�DQG�0LFURVRIW�0DSV
*HR0HGLD�DQG�0DS,QIR¶V�ZRUN�LV�RUJDQLVHG�LQWR�ZRUNVSDFHV��$�ZRUNVSDFH�DOORZV�ZRUN�LQFOXGLQJ�FRQQHFWLRQV�WR�ZDUHKRXVHV��TXHULHV��GHILQHG�FRRUGLQDWH�V\VWHPV��PDS�DQG�GDWDZLQGRZV�DQG�TXHULHV��WR�EH�JURXSHG�WRJHWKHU�LQWR�D�VLQJOH�XQLW�WKDW�NHHSV�WUDFN�RIHYHU\WKLQJ�WKDW�WKH�XVHU�KDV�GRQH��,I�XVHUV�GLVFLSOLQH�WKHPVHOYHV�WR�XVH�SURSHU�QHWZRUN�ZLGH�ILOH�QDPLQJ�FRQYHQWLRQV�WKH�ZRUNVSDFH�EHFRPHV�D�SRZHUIXO�WRRO�IRU�FROODERUDWLYHZRUNLQJ��7KH�ZRUNVSDFH�GHILQLWLRQ�ILOH�LV�TXLWH�VPDOO�DQG�FDQ�EH�VHQW�WR�DQRWKHU�XVHU��KHRU�VKH�LQ�WXUQ�FDQ�UH�RSHQ�WKH�ZRUNVSDFH�DQG�VHH�LW�H[DFWO\�DV�WKH�ILUVW�XVHU�KDG�OHIW�LW �
3HUKDSV�EHFDXVH�RI�LWV�SRZHU��*HRPHGLD�LV�VRPHZKDW�LQWLPLGDWLQJ�FRPSDUHG�WR�0DS,QIR3URIHVVLRQDO�DQG�$UF9LHZ���[���%DUU�5��������
/LFHQVHV�DYDLODEOH7KH�OLFHQVH�DQG�WKH�VRIWZDUH�VKRXOG�QRW�RQO\�EH�DYDLODEOH�RQ�WKH�3(�7HFKQLNRQ�WR�SUHSDUHWKH�GDWD�DQG�WR�GHVLJQ�DQ�HQYLURQPHQW�WR�ZRUN�ZLWK�IRU�(&0$&��EXW�LW�VKRXOG�DOVR�EHDYDLODEOH�IRU�IXWXUH�XVH�E\�(&0$&��(&0$&�KDV�D�OLPLWHG�EXGJHW��WKHUHIRUH�WKH�SULFHV�RIVRIWZDUH�OLFHQVHV�KDYH�WR�EH�FRPSDUHG��$W�3(�7HFKQLNRQ�WKH�IROORZLQJ�*,6�VRIWZDUH�LVDYDLODEOH�IRU�WKH�SUHSDUDWLRQ�RI�WKH�GDWD�
� $UF9LHZ����D� $UF*,6��������PRQWK�HYDOXDWLRQ�OLFHQVH�� $UF*,6������VWXGHQWV�OLFHQVH�DYDLODEOH�IURP�WKH����-DQXDU\������� 0DS,QIR����� *HRPHGLD�3URIHVVLRQDO��������\HDU�HYDOXDWLRQ�OLFHQVH�� 0LFURVRIW�0DSV�IRU�([FHO
)UHH�*,6�VRIWZDUH�DYDLODEOH�RQ�WKH�,QWHUQHW�� $UF([SORUHU� 0DS,QIR�3URYLHZHU
3ULFHV$OO�SULFHV�DUH�TXRWHG�LQ�5DQGV��3ULFHV�DUH�GHULYHG�IURP�6RXWK�$IULFDQ�*,6�VRIWZDUHUHVHOOHUV��3ULFHV�RI�WKH�ZHE�EDVHG�VROXWLRQV�RI�(65,�DQG�0DS,QIR�DUH�DGGHG�LQ�RUGHU�WRJLYH�DQ�LPSUHVVLRQ�RI�SRVVLEOH�IXWXUH�FRVWV�
0DS,QIR�3URIHVVLRQDO����



��

��OLFHQVH� ���������OLFHQVHV �������SHU�OLFHQVH0DLQWHQDQFH���XSJUDGHV ������SHU�DQQXP�SHU�OLFHQVH
0DS,QIR�3URYLHZHU��OLFHQVH� IUHH
0DS,QIR¶V�0DS([WUHPH,QWUDQHW�OLFHQVH ���������GHYHORSLQJ�FRVWV
$UF9LHZ������OLFHQVH ���������OLFHQVHV �������GLVFRXQW�SHU�OLFHQVH0DLQWHQDQFH���XSJUDGHV ������SHU�DQQXP�IRU�WKH�ILUVW�OLFHQVH������SHU�DQQXP�IRU�WKH�IROORZLQJ�OLFHQVHV
$UF9LHZ������OLFHQVH ���������OLFHQVHV �������GLVFRXQW�SHU�OLFHQVHXSJUDGH�WR�$UF9LHZ���� �����
(65,¶V�$UF,06,QWUDQHW�OLFHQVH �������WR����������GHYHORSLQJ�FRVWV
$UF5HDGHU��OLFHQVH� IUHH
0LFURVRIW�0DSV��OLFHQVH� IUHH
*HRPHGLD��OLFHQVH ������0DLQWHQDQFH���XSJUDGHV ������SHU�DQQXP
*HRPHGLD�3URIHVVLRQDO��OLFHQVH ������0DLQWHQDQFH���XSJUDGHV �������SHU�DQQXP
6\VWHP�UHTXLUHPHQWV$W�(&0$&�PRVW�FRPSXWHUV�KDYH�:LQGRZV�;3�DV�RSHUDWLQJ�V\VWHP��2IILFH����DQG������0%5$0�
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)RU�SUHSDUDWLRQ�RI�GDWD�3(�7HFKQLNRQ�KDV�D�GHVNWRS�FRPSXWHU�ZLWK�:LQGRZV������DVRSHUDWLQJ�V\VWHP��2IILFH����DQG�DQ�LQWHUQDO�PHPRU\�RI�����0%�5$0�0\�ODSWRS�KDV�:LQGRZV����DV�RSHUDWLQJ�V\VWHP��2IILFH����DQG�����0%�5$0�,QWHUQDOPHPRU\�
$OO�VRIWZDUH�FRPSDUHG�LQ�WKLV�EHQFKPDUN�VWXG\�UHTXLUHV�DQ�LQGXVWU\�VWDQGDUG�SHUVRQDOFRPSXWHU�ZLWK�DW�OHDVW�D�3HQWLXP�RU�KLJKHU�,QWHO�EDVHG�PLFURSURFHVVRU�DQG�D�KDUG�GLVN�6\VWHP�UHTXLUHPHQWV�IRU�WKH�ZHE�EDVHG�VROXWLRQV�DUH�QRW�WDNHQ�LQWR�DFFRXQW�
0DS,QIR�3URIHVVLRQDO����2SHUDWLQJ6\VWHP :LQGRZV����6(��:LQGRZV������3URIHVVLRQDO�63��� :LQGRZV�17����63��D��:LQGRZV�;3�3URIHVVLRQDO�63���:LQGRZV�;3�+RPH0HPRU\ ���0%�5$0������0%�5$0�IRU�:LQGRZV�;3��0LQLPXP�RI�D3HQWLXP�3&�UHFRPPHQGHG'LVN�VSDFH ����0%
0DS,QIR�3URYLHZHU2SHUDWLQJ6\VWHP :LQGRZV�����:LQGRZV�����:LQGRZV�17�ZLWK�6HUYLFH�3DFN��:LQGRZV������3URIHVVLRQDO0HPRU\ 0DS,QIR�3UR9LHZHU�ZLOO�RSHUDWH�ZLWK�0LFURVRIW
V�VWDQGDUG2SHUDWLQJ�6\VWHPV�0HPRU\�5HTXLUHPHQWV'LVN�VSDFH ���0%

$UF9LHZ����2SHUDWLQJ6\VWHP :LQGRZV�17�����ZLWK�6HUYLFH�3DFN��D��RU��:LQGRZV�������RU�:LQGRZV�;3��+RPH�(GLWLRQ�DQG�3URIHVVLRQDO�0HPRU\ ����0%�5$0�PLQLPXP�����0%�5$0��RU�KLJKHU��UHFRPPHQGHG3URFHVVRU ����0+]�PLQLPXP�����0K]�UHFRPPHQGHG
$UF9LHZ����2SHUDWLQJ6\VWHP :LQGRZV������6(��:LQGRZV�0H��:LQGRZV�17������:LQGRZV������DQG�:LQGRZV�;3��+RPH�(GLWLRQ�DQG3URIHVVLRQDO �VXSSRUWHG�ZLWK�OLPLWDWLRQV��0HPRU\ ���0%�5$0�����0%�UHFRPPHQGHG�



��

$UF5HDGHU����2SHUDWLQJ6\VWHP :LQGRZV�17�����ZLWK�6HUYLFH�3DFN��D��RU��:LQGRZV�������RU�:LQGRZV�;3��+RPH�(GLWLRQ�DQG�3URIHVVLRQDO�0HPRU\ ����0%�5$03URFHVVRU ����0+]'LVN�6SDFH ����0%
*HRPHGLD2SHUDWLQJ6\VWHP 0LFURVRIW�:LQGRZV�17�����63�D��0LFURVRIW�:LQGRZV�0(�0LFURVRIW�:LQGRZV������63���0LFURVRIW�;3�63�
0HPRU\ ����0%�5$0�UHFRPPHQGHG3URFHVVRU 3HQWLXP�,,,�RU�HTXLYDOHQW�PLFURSURFHVVRU���PLQLPXP'LVN�6SDFH ����0%��DFFRUGLQJ�WR�,QWHUJUDSK��LQ�SUDFWLFH�LW�ZRUNV�ILQH�ZLWK����0%�
*HRPHGLD�3URIHVVLRQDO2SHUDWLQJ6\VWHP 0LFURVRIW�:LQGRZV�17�����63�D��0LFURVRIW�:LQGRZV�0(�0LFURVRIW�:LQGRZV������63���0LFURVRIW�;3�63�
0HPRU\ ����0%�5$0�UHFRPPHQGHG3URFHVVRU 3HQWLXP�,,,�RU�HTXLYDOHQW�PLFURSURFHVVRU���PLQLPXP'LVN�6SDFH ����0%�����0%��DFFRUGLQJ�WR�,QWHUJUDSK��LQ�SUDFWLFH�LW�ZRUNVILQH�ZLWK�����0%�
0LFURVRIW�0DSV6RIWZDUH $OO�YHUVLRQV�RI�0LFURVRIW�2IILFH�VXLWH�H[FHSW�2IILFH�;3
&RQFOXVLRQV0DS,QIR�3URIHVVLRQDO��$UF9LHZ������$UF9LHZ������*HRPHGLD�3URIHVVLRQDO�DQG�*HRPHGLD�DOOKDYH�WKH�PLQLPXP�UHTXLUHG�IXQFWLRQDOLW\�SOXV�PRUH�LQWHOOLJHQW�IXQFWLRQDOLW\�WKDW�FDQSRVVLEO\�EH�XVHG�LQ�WKH�IXWXUH��$UF9LHZ�����DQG�*HRPHGLD�3URIHVVLRQDO�DUH�YHU\�FRPSOH[DQG�QRW�YHU\�HDV\�WR�XVH�DV�D�FRQVHTXHQFH��$UF9LHZ�����XVH�D�ORW�RI�PHPRU\��7KHUHIRUH$UF9LHZ�����DQG�*HRPHGLD�3URIHVVLRQDO�DUH�QRW�VXLWDEOH�IRU�(&0$&�$UF9LHZ�����LV�QRW�JRLQJ�WR�EH�VXSSRUWHG�LQ�WKH�IXWXUH��EHFDXVH�RI�ZKLFK�LW�LV�D�OHVVIDYRXUDEOH�RSWLRQ��*HRPHGLD�LV�OHVV�H[SHQVLYH�WKDQ�0DS,QIR�3URIHVVLRQDO��*HRPHGLD�LVWKH�SUHIHUUHG�*,6�VRIWZDUH�VROXWLRQ�LQ�WKLV�EHQFKPDUN�VWXG\�+RZHYHU��GXH�WR�WKH�IDFW�WKDW��IUHH���\HDU�HYDOXDWLRQ�OLFHQVH�LV�DYDLODEOH��LW�LV�GHFLGHG�WRXVH�*HRPHGLD�3URIHVVLRQDO�IRU�WKH�ILUVW�\HDU�DQG�VZLWFK�WR�*HRPHGLD�DIWHU�WKDW�
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$SSHQGL[����0LFURVRIW�0DS�IRU�([FHO0LFURVRIW�0DS�LV�D�FRPSRQHQW�WKDW�ZDV�FUHDWHG�E\�0DS,QIR�DQG�FDQ�EH�DGGHG�WR�0LFURVRIW([FHO��0LFURVRIW�0DS�LV�D�WRRO�WKDW�HQDEOHV�XVHUV�WR�TXLFNO\�FUHDWH�PDSV�IURP�VSUHDGVKHHWGDWD��EHFDXVH�0LFURVRIW�0DS�LV�DQ�µDGG�RQ¶�FRPSRQHQW��LW�LV�QRW�W\SLFDOO\�LQFOXGHG�ZLWK([FHO�DQG�PXVW�EH�LQVWDOOHG�EHIRUH�XVH��,W�FRPHV�ZLWK�D�FRXSOH�RI�VWDQGDUG�PDSV��$�PDSVKRZLQJ�WKH�SURYLQFHV�RI�6RXWK�$IULFD�LV�QRW�LQFOXGHG�LQ�WKH�VWDQGDUG�VHW���,W�LV�KRZHYHUSRVVLEOH�WR�DGG�\RXU�RZQ�PDSV�WR�WKH�VHW��SURYLGLQJ�WKH\�DUH�LQ�0DS,QIR��WDE�IRUPDW��,QRUGHU�WR�DGG�D�PDSV�D�FRXSOH�RI�VWHSV�KDYH�WR�EH�WDNHQ��,�ZURWH�D�VPDOO�PDQXDO�WR�GRWKLV��8VLQJ�0LFURVRIW�PDSV�LV�TXLWH�VLPSOH�DIWHU�WKH�VHW�XS�RI�WKH�PDSV�KDV�WDNHQ�SODFH�7KH�IXQFWLRQDOLW\�LV�UDWKHU�OLPLWHG��,W�LV�SRVVLEOH�WRR�WR�XVH�WKH�0LFURVRIW�0DS�IXQFWLRQDOLW\LQ�0LFURVRIW�$FFHVV��%XW�LQ�$FFHVV��RSSRVLWH�WR�([FHO��EXW�XSGDWHV�GR�QRW�WDNH�SODFHDXWRPDWLFDOO\�
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