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�� ,1752'8&7,21
7KLV�GRFXPHQW�FRQWDLQV�DQ�RYHUYLHZ�RI�WKH�VRIWZDUH�HQJLQHHULQJ�WRROV�WKDQ�FDQ�SRWHQWLDOO\�EH�XVHG�LQWKH�&URVV*ULG� SURMHFW�� 6RPH�JHQHUDO� FKDUDFWHULVWLFV� RI� SDUWLFXODU�6(� DFWLYLWLHV� DUH� JLYHQ� DORQJ�ZLWKVXJJHVWHG�DSSURDFKHV�DQG�PHWKRGRORJLHV��)RU�HDFK�W\SH�RI�WRRO�WKH�H[SHFWHG�IHDWXUHV�DUH�ODLG�RXW�
2EYLRXVO\� WKH� FRQWHQW� RI� WKLV� GRFXPHQW� LV� EDVHG� RQ� XS�WR�GDWH� NQRZOHGJH� DERXW� GHWDLOHG� SURMHFWDFWLYLWLHV�DQG�SODQV��6LQFH�WKHVH�DUH�JRLQJ�WR�EH�PRGLILHG�DOLJQHG��VRPH�VXJJHVWLRQV�ZLOO�EH�PRGLILHGDV�ZHOO��7KLV�ZLOO� SDUWLFXODUO\� FRQFHUQ� VXFK� GRPDLQV� DV� VRIWZDUH� WHVWLQJ�� 6RPH�RWKHU� DFWLYLWLHV� OLNHLVVXH�WUDFNLQJ�DUH�FRPPRQ�WR�PDQ\�GLIIHUHQW�W\SHV�RI�SURMHFWV��VR�WKH\�FDQ�EH�GHVFULEHG�LQ�PRUH�GHWDLOHYHQ�QRZ�
$OO� VXJJHVWLRQV�SURSRVDOV� FRQFHUQLQJ� WKH� WRROV� DQG� WHFKQRORJLHV� WKDW� DUH� JRLQJ� WR� EH� XVHG� DUH� YHU\ZHOFRPH�
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�� 5(48,5(0(176�0$1$*(0(17
���� &+$5$&7(5,67,&6�2)�5(48,5(0(176
,W� LV� DQ� REYLRXV� IDFW� WKDW� WKH� UHTXLUHPHQWV� JDWKHULQJ� DQG� DQDO\VLV� SKDVH� LV� RQH� RI� PRVW� LPSRUWDQWSURMHFW�DFWLYLWLHV��7R�EXLOG�VRPHWKLQJ��ZH�PXVW�ILUVW�XQGHUVWDQG�ZKDW�WKDW�³VRPHWKLQJ´�LV�JRLQJ�WR�EH�7KH� SURFHVV� RI� XQGHUVWDQGLQJ� DQG� GRFXPHQWLQJ� WKLV� ³VRPHWKLQJ´� LV� FDOOHG� ³UHTXLUHPHQWV� DQDO\VLV´>%UDXGH@��5HTXLUHPHQWV�JHQHUDOO\�H[SUHVV�ZKDW�DQ�DSSOLFDWLRQ�LV�PHDQW�WR�GR��WKH\�GR�QRW�XVXDOO\�WU\WR� H[SUHVV� KRZ� WR� DFFRPSOLVK� WKHVH� IXQFWLRQV�� 2Q� WKH� RWKHU� KDQG�� D� JHQHUDO� UHTXLUHPHQW� RIWHQWUDQVODWHV� LQWR� VHYHUDO�PRUH� GHWDLOHG� UHTXLUHPHQW�V��� VR� WKHUH� DUH� H[FHSWLRQV� WR� WKH�JHQHUDO� UXOH� WKDWUHTXLUHPHQWV� VKRXOG� DYRLG� VSHFLI\LQJ� KRZ� VRPHWKLQJ�PXVW� EH� GRQH�� ,Q� WKH� FDVH� RI� WKH� &URVV*ULGSURMHFW�D�VLJQLILFDQW�SDUW�RI�WKH�UHTXLUHPHQWV�ZLOO�SUREDEO\�EH�GHILQHG�RQ�D�ORZ�OHYHO�RI�DEVWUDFWLRQ�WKH\�ZLOO�GHVFULEH�SDUWLFXODU�PHFKDQLVPV�WKDW�KDYH�WR�EH�XVHG��OLEUDULHV��HWF�,W� LV�REYLRXV� WKDW�UHTXLUHPHQWV�PXVW�EH�ZULWWHQ�GRZQ�� ,Q� WKH� &URVV*ULG�SURMHFW�ZH� LQWHQG�WR�XVH� WKH,(((� ��������� 6WDQGDUG� 7HPSODWH� >6WG� ���@� WR� DFFRPSOLVK� WKLV�� $FFRUGLQJ� WR� WKH� GRFXPHQWHGSUDFWLFH��HDFK�VSHFLILHG�UHTXLUHPHQW�VKRXOG�KDYH�WKH�IROORZLQJ�FKDUDFWHULVWLFV�> %UDXGH@�(DFK�UHTXLUHPHQW�PXVW�EH�x ([SUHVVHG�SURSHUO\x 0DGH�HDVLO\�DFFHVVLEOHx 1XPEHUHGx $FFRPSDQLHG�E\�D�WHVW�WKDW�YHULILHV�LWx 3URYLGHG�IRU�LQ�WKH�GHVLJQx $FFRXQWHG�IRU�E\�FRGHx 7HVWHG�LQ�LVRODWLRQx 7HVWHG�LQ�FRQFHUW�ZLWK�RWKHU�UHTXLUHPHQWVx 9DOLGDWHG�E\�WHVWLQJ�DIWHU�WKH�DSSOLFDWLRQ�KDV�EHHQ�EXLOW
���� 722/6�)25�5(48,5(0(176�0$1$*(0(17
6SHFLDOL]HG�WRROV�FDQ�PDNH�FDSWXULQJ�DQG�PDQDJLQJ�UHTXLUHPHQWV�HDVLHU��H�J���E\�VRUWLQJ��SULRULWLVLQJ�DVVLJQLQJ�� DQG� WUDFNLQJ� WKHP��2QH� EHQHILW� RI� VXFK� WRROV� LV� WKDW� ZH� NQRZ�ZKR� LV� ZRUNLQJ� RQ� ZKDWUHTXLUHPHQW�DW�ZKDW�WLPH��7KH�WRROV�DUH�DOVR�D�PHDQV�IRU�SURMHFW�OHDGHUV�WR�GHWHUPLQH�ZKDW�WKH�VWDWXV�RISDUWLFXODU� UHTXLUHPHQWV� LV�� ZKR� LV�ZRUNLQJ�RQ� WKHP��HWF��$QRWKHU� LPSRUWDQW� IXQFWLRQDOLW\� RIIHUHG�E\WKRVH�WRROV�LV�UHTXLUHPHQWV�WUDFHDELOLW\��L�H��WKH�DELOLW\�WR�LGHQWLI\�UHODWHG�UHTXLUHPHQWV��,W�LV�SDUWLFXODUO\LPSRUWDQW�IRU�DQ\�FKDQJHV�WKDW�DUH�PDGH�LQ�WKH�UHTXLUHPHQWV��WKH�LPSDFW�DQDO\VLV�RI�HDFK�FKDQJH�PXVWEDVH�RQ�LQIRUPDWLRQ�DERXW�UHODWHG�UHTXLUHPHQWV�
8VLQJ� DXWRPDWHG� GRFXPHQWDWLRQ� JHQHUDWLRQ� WRROV� �OLNH� 'R[\JHQ� RU� -DYDGRF�� IDFLOLWDWHV� DXWRPDWLFLQFRUSRUDWLRQ� RI� UHIHUHQFHV� IURP� VSHFLILHG� FODVVHV�� PRGXOHV�� IXQFWLRQV� HWF�� LQWR� WKH� DSSURSULDWHUHTXLUHPHQWV� �WKDW� LV�� WKH� VRXUFHV� IRU� VSHFLILHG� FRGH� SDUWV��� 7KLV� DOORZV� XV� WR� DYRLG� GXSOLFDWLQJUHTXLUHPHQW�GHVFULSWLRQV��7KH�FRQFHSW�SUHVHQWHG�XVLQJ�WKH�IROORZLQJ�H[DPSOH��VHH�EHORZ��LV�GHVFULEHGLQ�>%UDXGH@�
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�D�KUHI ´5HT$QDO?��(QJDJLQJ)RUHLJQ&KDUDFWHU´!(QJDJHPHQW�5HTXLUHPHQW���³(QJDJLQJ�D�IRUHLJQ�FKDUDFWHU´���D!«���RWKHU�FRPPHQWV�«
�7KH�SXUSRVH�RI�WKLV�PHWKRG�LV�VWDWHG�LQ�WKH�656�7KH�SXUSRVH�LV�QRW�UHSHDWHG�LQ�WKH�VRXUFH�FRGH�3XEOLF�HQJDJH)RUHLJQ&KDUDFWHU�«�^ «`
)RU� VPDOO� SURMHFWV�� :HE�EDVHG� VSUHDGVKHHWV� FDQ� EH� XVHG�� DV� ORQJ� DV� WKH\� GHVFULEH� SDUWLFXODUUHTXLUHPHQWV� WRJHWKHU�ZLWK� WKHLU�VWDWHV��+RZHYHU�� LQ� WKH�FDVH�RI� WKH� &URVV*ULG�SURMHFW� WKLV�DSSURDFKZRXOG�EH�LQHIILFLHQW�EHFDXVH�RI�DGPLQLVWUDWLYH�RYHUKHDG�QHHGHG�WR�PDLQWDLQ�DQG�XSGDWH�WKH�ILOH�V��
���� $9$,/$%/(�722/6
7KHUH�DUH�PDQ\�UHTXLUHPHQWV�WRROV�DYDLODEOH��DOWKRXJK�PRVW�RI�WKHP�VHHP�WR�EH�FRPPHUFLDO�LQ�QDWXUH�6RPH�H[DPSOHV�DUH��� 5DWLRQDO�5HTXLVLWH3UR�� '2256�� 570
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�� ,668(6�75$&.,1*
���� %8*6�96��,668(6
7KH� WHUP�³LVVXH´�KDV�D�PXFK�EURDGHU�PHDQLQJ� WKDQ�MXVW�D�EXJ� IRXQG� LQ� D� VRIWZDUH� SURGXFW��1RW� DOO³LVVXHV´� DUH� GHIHFWV�� ZKLFK� DUH� PRUH� FRPPRQO\� NQRZQ� DV� �EXJV��� 6RPH� LVVXHV� ZLOO� EH� IHDWXUHUHTXHVWV��HQKDQFHPHQW�UHTXHVWV��SDWFK�VXEPLVVLRQV��RU�HYHQ� WDVNV��)RU� WKLV� UHDVRQ��ZH� IHHO� WKH� WHUP�LVVXH��LV�PRUH�DSSURSULDWH�WKDQ��EXJ���3HRSOH�RIWHQ�VD\�³EXJ´�ZKHQ�WKH\�VKRXOG�UHDOO\�EH�UHIHUULQJ�WRDQ�LVVXH��$�FHQWUDOL]HG�GDWDEDVH�RI�RSHQ�LVVXHV�PDNHV�LW�SRVVLEOH�IRU�SHRSOH�LQYROYHG�LQ�WKH�SURMHFW�WRDYRLG�GXSOLFDWLQJ�RQH�DQRWKHU¶V�ZRUN�DQG�WR���SRVVLEO\���KHOS�RXW�RU�SURYLGH�IHHGEDFN�
���� ())(&7,9(�%8*�75$&.,1*�352&(66
%XJV� DUH� SDUW� RI� HYHU\� SURGXFW� GHYHORSPHQW� SURFHVV�� +RZ� FDQ� EXJV� IRXQG� GXULQJ� SURGXFWGHYHORSPHQW� �DQG� DIWHUZDUGV�� EH� WUDFNHG"�%XJV� WKDW� DUH� IRXQG� EXW� QRW� SURSHUO\� WUDFNHG�PLJKW� VOLSWKURXJK�DQG�EH�GLVFRYHUHG�E\�WKH�FXVWRPHUV��,W�LV�HVVHQWLDO�WR�PDLQWDLQ�D�VLQJOH��FHQWUDOL]HG�GDWDEDVH�RIDOO�LVVXHV�LQ�RUGHU�WR�HOLPLQDWH�WKH�SRVVLELOLW\�RI�GXSOLFDWLRQ�RI�ZRUN�RQ�D�VSHFLILHG�LVVXH��7R�SUHYHQWEXJV�IURP�VOLSSLQJ�WKURXJK�DQG�WR�DYRLG�XQQHFHVVDU\�ZRUN�GXSOLFDWLRQ�� WKH�WHVWLQJ�DQG�GHYHORSPHQWWHDP�VKRXOG�ZRUN� WRJHWKHU� WR�HOLPLQDWH�DQ\�EXJV��SRVVLEO\� XVLQJ�D�EXJ�WUDFNLQJ� WRRO��7KH�%XJ�/LIH&\FOH�0RGHO��VHH�)LJXUH����H[SODLQV�KRZ�WR�HIILFLHQWO\�XVH�D� EXJ�WUDFNLQJ�WRRO�
��1HZ�EXJV��HQKDQFHPHQWV�DQG�IHDWXUHV��D�N�D� ,VVXHV��DUH�VXEPLWWHG�WR�WKH�EXJ�WUDFNLQJ�WRRO�E\�WKHWHVWLQJ�WHDP�RU�SURGXFW�PDQDJHU���7KH�SURGXFW�PDQDJHU�RU�WHDP�OHDGHU�DVVLJQV�D�SULRULW\�DQG�VHYHULW\�WR�HDFK�QHZ�LVVXH�DQG�GHIHUV�WKHLVVXH�WR�D�VSHFLILF�SURJUDPPHU���7KH�SURJUDPPHUV�IL[�WKH�LVVXHV�WKDW�KDYH�EHHQ�DVVLJQHG�WR�WKHP��7KH�IL[HG�LVVXHV¶�VWDWXV�LV�FKDQJHGWR�³)L[HG´�LQ�WKH�EXJ�WUDFNLQJ�WRRO���5	'�UHOHDVHV�D�QHZ�LQWHUQDO�YHUVLRQ�ZLWK�WKH�QHZ�IHDWXUHV�DQG�IL[HG�LVVXHV���7KH�WHVWLQJ�WHDP�FKHFNV�ZKHWKHU�DOO�LVVXHV�WKDW�KDYH�EHHQ�PDUNHG�DV�IL[HG�DUH�UHDOO\�IL[HG���7KH�WHVWLQJ�WHDP�FORVHV�WKH�IL[HG�LVVXHV�LQ�WKH� EXJ�WUDFNLQJ�WRRO��1HZ�EXJV�DUH�VXEPLWWHG�DQG�WKHSURFHVV�LV�UHSHDWHG�IURP�VWHS���
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)LJXUH����/LIHF\FOH�RI�D�EXJ��6RXUFH��ZZZ�HOHPHQWRRO�FRP
���� :+$7�6+28/'�:(�(;3(&7�)520�$�%8*�75$&.,1*�722/
6HYHUDO�LPSRUWDQW�EHQHILWV�DUH�H[SHFWHG�IURP�D� EXJ�WUDFNLQJ�WRRO�
��(�PDLO�QRWLILFDWLRQV�±�ZKHQHYHU�DQ�LVVXH�LV�DVVLJQHG�WR�D�JURXS�PHPEHU��,W�ZRXOG�EH�YHU\�XVHIXO�LID�EXJ�WUDFNLQJ�WRRO�FRXOG�VHQG�DQ�DXWRPDWLF�HPDLO�QRWLILFDWLRQ�LQIRUPLQJ�WKH�SURJUDPPHU�WKDW�D�QHZLVVXH�KDV�EHHQ�DVVLJQHG�WR�KLP�KHU���)LOH� DWWDFKPHQWV� ±� WKH� DELOLW\� WR� DWWDFK� VFUHHQVKRWV�� WH[W� ILOHV� HWF�� WKDW� SURYLGH� WKH� RWKHU� WHDPPHPEHUV�ZLWK�D�FOHDU�GHVFULSWLRQ��DQG�H[DPSOHV��DERXW�WKH�SUREOHP�WKDW�KDV�EHHQ�UHSRUWHG��&RPSOHWHDQG� FOHDU� GHVFULSWLRQV� RI� D� SUREOHPV� UHGXFHV� WKH� RYHUKHDG� LQYROYHG� LQ� FRPPXQLFDWLRQ� EHWZHHQ� WKHRULJLQDWRU�RI�D�EXJ�DQG�WKH�SHUVRQ�DVVLJQHG�WR�UHVROYH�LW���+LVWRU\�7UDLO�±�DXWRPDWLFDOO\�WUDFNV�DQG�GLVSOD\V�DOO�WKH�FKDQJHV�PDGH�LQ�D�VSHFLILF�LVVXH�IURP�WKHPRPHQW�LW�LV�VXEPLWWHG�WKURXJKRXW�LWV�ZKROH�OLIHF\FOH���)XOO�FXVWRPLVDWLRQ�±�,W�LV�LPSRUWDQW�WKDW�WKH� EXJ�WUDFNLQJ�WRRO�VKRXOG�HQDEOH�JURXS�PHPEHUV�WR�IXOO\FXVWRPL]H�WKH�GLIIHUHQW�IRUPV�XVHG�IRU�VXEPLWWLQJ�LVVXHV��DFFRUGLQJ�WR�WKH�SURMHFW¶V�VSHFLDO�QHHGV�
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��3RZHUIXO�UHSRUWV�±�D�UHSRUW�HQJLQH�PXVW�HQDEOH�JURXS�PHPEHUV�WR�VHDUFK�WKH�LVVXH�OLVW�IRU�GLIIHUHQWZRUGV� DQG� SKUDVHV�� FUHDWH� IRFXVHG� UHSRUWV� �OLPLWHG� WR� WKH� LVVXHV� RI� LQWHUHVW� WR� SDUWLFXODUSURJUDPPHUV�XVHUV���XVLQJ�$1'�25�127���VHW�ILHOGV�WKDW�VKRXOG�EH�LQFOXGHG�LQ�WKH�5HSRUW�4XHU\�DQGVHW�ILHOGV�WKDW�VKRXOG�EH�SDUW�RI�WKH�,VVXH�5HSRUW���6XEPLWWLQJ� LVVXHV� GLUHFWO\� IURP� D� ZHEVLWH� ±� WKLV� RSWLRQ� HQDEOHV� FXVWRPHUV� RU� WHDP� PHPEHUV� WRVXEPLW� LVVXHV� WR�WKH�EXJ�WUDFNLQJ� WRRO�XVLQJ�D� IRUP� WKDW� LV�SODFHG�RQ�D�ZHEVLWH��ZLWKRXW� WKH�QHHG� WRORJLQ�WR�WKH�WRRO���:HE�EDVHG�±�HQDEOHV�DFFHVV�WR�WKH�WRRO�DQG�LVVXH�OLVW�IURP�GLIIHUHQW�ORFDWLRQV�XVLQJ�RQO\�D�EURZVHU�
���� 35,25,7<�$1'�6(9(5,7<�2)�$1�,668(
7KHUH�DUH�WZR�SULPDU\�DWWULEXWHV�WKDW�DUH�DVVLJQHG�WR�HYHU\�LVVXH��SULRULW\�DQG�VHYHULW\��7KH\�KHOS�LQGHWHUPLQLQJ�ZKLFK�LVVXHV�DUH�WKH�PRVW�XUJHQW�DQG�WKHUHIRUH�VKRXOG�EH�UHVROYHG�ILUVW�3ULRULW\�� $� SULRULW\� FODVVLILFDWLRQ� RI� D� VRIWZDUH� HUURU� LV� EDVHG� RQ� WKH� LPSRUWDQFH� DQG� XUJHQF\� RIUHVROYLQJ�WKH�HUURU��7KH�SULRULW\�FODVVLILFDWLRQ�LV�DV�IROORZV�

x ,PPHGLDWH ±�7KH�EXJ�VKRXOG�EH�UHVROYHG�LPPHGLDWHO\�x +LJK ��7KLV�EXJ�VKRXOG�EH�UHVROYHG�DV�VRRQ�DV�SRVVLEOH�LQ�WKH�QRUPDO�FRXUVH�RI�GHYHORSPHQWDFWLYLW\��EHIRUH�WKH�VRIWZDUH�LV�UHOHDVHG�x 0HGLXP ±�7KLV�EXJ�VKRXOG�EH�UHSDLUHG�DIWHU�VHULRXV�EXJV�KDYH�EHHQ�IL[HG�x /RZ ±�,W�FDQ�EH�UHVROYHG�LQ�D�IXWXUH�PDMRU�V\VWHP�UHYLVLRQ�RU�QRW�EH�UHVROYHG�DW�DOO�
6HYHULW\��$�VHYHULW\�FODVVLILFDWLRQ�RI�D�VRIWZDUH�HUURU�LV�EDVHG�RQ�WKH�GHJUHH�RI�WKH�HUURU¶V�LPSDFW�RQWKH�RSHUDWLRQ�RI�WKH�V\VWHP��7KH�VHYHULW\�FODVVLILFDWLRQ�LV�DV�IROORZV�

x &ULWLFDO ±�7KH�EXJ�FDXVHV�D�IDLOXUH�RI�WKH�FRPSOHWH�VRIWZDUH�V\VWHP��VXEV\VWHP�RU�D�SURJUDPZLWKLQ�WKH�V\VWHP�x +LJK �� 7KH� EXJ� GRHV� QRW� FDXVH� D� IDLOXUH�� EXW� FDXVHV� WKH� V\VWHP� WR� SURGXFH� LQFRUUHFW�LQFRPSOHWH�RU�LQFRQVLVWHQW�UHVXOWV�RU�LW�LPSDLUV�WKH�V\VWHP¶V�XVDELOLW\�x 0HGLXP ±�7KH�EXJ�GRHV�QRW�FDXVH�D�IDLOXUH��GRHV�QRW�LPSDLU�XVDELOLW\��DQG�GRHV�QRW�LQWHUIHUHZLWK�WKH�VPRRWK�ZRUN�RI�WKH�V\VWHP�DQG�UHODWHG�SURJUDPV�x /RZ ±�7KH�EXJ� LV� DQ� DHVWKHWLF� LVVXH�� DQ� HQKDQFHPHQW� RU� D� UHVXOW� RI� QRQ�FRQIRUPDQFH� WR� DVWDQGDUG�
���� (;$03/(6�2)�722/6�$9$,/$%/(
+HUH�DUH�VRPH�H[DPSOHV�RI�DYDLODEOH�LVVXH�WUDFNLQJ�WRROV�
���ZZZ�]RSH�RUJ���2SHQ7UDFN �ZZZ�DFFXUHY�FRP���2SHQ�VRXUFH���,VVXH=LOOD��� ,VVXH=LOOD��D�SURSULHWDU\�WRRO��LV�EDVHG�RQ� 0R]LOOD
V�RSHQ�VRXUFH� %XJ]LOOD��EXW�KDV�EHHQJHQHUDOL]HG�E\�&ROODE1HW�WR�KDQGOH�DOO�NLQGV�RI�LVVXHV��QRW�MXVW�FRGH�EDVHG�LVVXHV��2Q�RSHQRIILFH�RUJ�
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7KH� VXSSRUWHG� LVVXH� W\SHV� QRZ� LQFOXGH�� '()(&7�� (1+$1&(0(17�� )($785(�� 7$6.� DQG3$7&+����%XJ]LOOD��EXJ]LOOD�PR]LOOD�RUJ��±�RSHQ�VRXUFH��,W�LV�FRQWLQXRXVO\�EHLQJ�LPSURYHG��,WV� ZHESDJH�VD\V�%XJ]LOOD�KDV�PDWXUHG�LPPHQVHO\��DQG�QRZ�ERDVWV�PDQ\�DGYDQFHG�IHDWXUHV��7KHVH�LQFOXGH�������,QWHJUDWHG��SURGXFW�EDVHG�JUDQXODU�VHFXULW\�VFKHPD������,QWHU�EXJ�GHSHQGHQFLHV�DQG�GHSHQGHQF\�JUDSKLQJ������$GYDQFHG�UHSRUWLQJ�FDSDELOLWLHV������$�UREXVW��VWDEOH�5'%06�EDFN�HQG������([WHQVLYH�FRQILJXUDELOLW\������$�YHU\�ZHOO�XQGHUVWRRG�DQG�ZHOO�WKRXJKW�RXW�QDWXUDO�EXJ�UHVROXWLRQ�SURWRFRO������(PDLO��;0/��FRQVROH��DQG�+773�$3,V�� � $YDLODEOH� LQWHJUDWLRQ� ZLWK� DXWRPDWHG� VRIWZDUH� FRQILJXUDWLRQ� PDQDJHPHQW� V\VWHPV�� LQFOXGLQJ3HUIRUFH�DQG�&96��WKURXJK�WKH�%XJ]LOOD�HPDLO�LQWHUIDFH�DQG� FKHFNLQ�FKHFNRXW�VFULSWV�
���39&6�7UDFNHU��ZZZ�PHUDQW�FRP�
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�� 62)7:$5(�'(6,*1
:H� SURSRVH� WKDW� 80/� �8QLILHG� 0RGHOOLQJ� /DQJXDJH�� EH� DGRSWHG� DV� D� VWDQGDUG� LQ� GHILQLQJ� DQGGUDIWLQJ� SURMHFW� GHVLJQV�� 80/� KDV� QXPHURXV� DGYDQWDJHV�� VRPH� RI� ZKLFK� DUH� OLVWHG� EHORZ� �E\� *�%RRFK��

x ,W�LV�DQ�RSHQ�VWDQGDUG�x ,W�VXSSRUWV�WKH�HQWLUH�VRIWZDUH�GHYHORSPHQW�OLIHF\FOH�x ,W�VXSSRUWV�GLYHUVH�DSSOLFDWLRQV�DUHDV�x ,W�LV�EDVHG�RQ�H[SHULHQFH�DQG�QHHGV�RI�WKH�XVHU�FRPPXQLW\�x ,W�LV�VXSSRUWHG�E\�PDQ\�WRROV�
7KH�IROORZLQJ�80/�FKDUDFWHULVWLFV�PDNH�LW�XVHIXO�

x 80/�VXSSRUWV�V\VWHP�PRGHOOLQJ�EDVHG�RQ�WKH�REMHFW�PRGHO�x 80/�QRWDWLRQ�FDQ�EH�XVHG�IRU�VSHFLILFDWLRQ��FRQVWUXFWLRQ��YLVXDOL]DWLRQ�DQG�GRFXPHQWDWLRQ�RIVRIWZDUH�DUWLIDFWV�x 80/�LV�GHVLJQHG�WR�EH�UHDGDEOH�XQGHUVWDQGDEOH�IRU�ERWK�KXPDQV�DQG�PDFKLQHV�x 80/�QRWDWLRQ�OD\V�D�GLUHFW�EULGJH�EHWZHHQ�WKH�FRQFHSWXDO�PRGHO�DQG�H[HFXWDEOH�VRIWZDUH�
���� 7<3(6�2)�80/�',$*5$06
7KHUH�DUH�VHYHUDO�GLIIHUHQW�W\SHV�RI�80/�GLDJUDPV��FRPSULVLQJ�VHYHUDO�FODVVHV�
6WUXFWXUH�GLDJUDPVx &ODVV�'LDJUDPV ��>VWDWLF@�FODVV�VWUXFWXUHV��FODVVHV��LQWHUIDFHV��UHODWLRQVKLSV��HWF��x 2EMHFW�'LDJUDPV ��>VWDWLF@�VQDSVKRWV�RI�FODVV�LQVWDQFHV
%HKDYLRUDO�GLDJUDPVx 8VH�&DVH�'LDJUDPV ��PRGHOOLQJ�RI�V\VWHP�UHTXLUHPHQWVx 6HTXHQFH�'LDJUDP ��>G\QDPLF@�WLPH�RUGHUHG�V\VWHP�LQWHUDFWLRQVx &ROODERUDWLRQ�'LDJUDP ��>G\QDPLF@�LQWHUDFWLRQ�LQ�WKH�V\VWHP�EDVHG�RQ�VWUXFWXUDO�RUJDQL]DWLRQRI�WKH�REMHFWV�VHQGLQJ�DQG�UHFHLYLQJ�PHVVDJHVx 6WDWHFKDUW�'LDJUDPV ��>G\QDPLF@�VWDWHV��WUDQVLWLRQV��HYHQWV��DQG�DFWLYLWLHVx $FWLYLW\�'LDJUDPV ��>G\QDPLF@�D�VSHFLDO�FDVH�RI� 6WDWHFKDUW�'LDJUDPV��DGGUHVVLQJ�WKH�IORZ�RIFRQWURO�LQ�WKH�V\VWHP
,PSOHPHQWDWLRQ�GLDJUDPV
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x &RPSRQHQW�'LDJUDP ��>VWDWLF@�GHSHQGHQFLHV�EHWZHHQ�FRPSRQHQWVx 'HSOR\PHQW�'LDJUDP ��>VWDWLF@�GHSOR\PHQW�YLHZ�RI�WKH�V\VWHP
���� $9$,/$%/(�722/6
-XVW�OLNH�ZLWK UHTXLUHPHQWV�PDQDJHPHQW�WRROV��WKHUH�DUH�PDQ\�FRPPHUFLDO�SURGXFWV�DYDLODEOH�IRU�80/PRGHOOLQJ��0RVW�RI�WKHP�KDYH�WKH�DELOLW\�WR�JHQHUDWH�FRGH�IURP�GHVLJQV�DQG� YLFH�YHUVD��GUDZ�D�GHVLJQEDVHG�RQ�H[LVWLQJ�FRGH��7KH�ODWWHU�FDQ�EH�XVHG�IRU�GRFXPHQWLQJ�WKH�FRGH�7ZR�H[DPSOHV� DUH��5DWLRQDO�5RVH�DQG�7RJHWKHU�&RQWURO� &HQWHU�� ,Q�RUGHU�WR�DVFHUWDLQ�WKH�SULFH�UDQJHIRU�VXFK�WRROV��ZH�SUHVHQW�WKH�FXUUHQW�SULFLQJ�VKHHW�IRU�7RJHWKHU�&RQWURO� &HQWHU�
$FWXDO�SULFHV�DUH�DV�IROORZV��WKH�DQQXDO�PDQGDWRU\�VXSSRUW�IHHV�DUH�JLYHQ�LQ�SDUHQWKHVHV��
7RJHWKHU�6ROR1RGH�ORFNHG�OLFHQVH 86'�����������������)ORDWLQJ�OLFHQVH 86'����������������
7RJHWKHU�&RQWURO&HQWHU1RGH�ORFNHG�OLFHQVH 86'����������������)ORDWLQJ�OLFHQVH 86'����������������
$OO�SULFHV�DUH�QHW�SULFHV�LQGHSHQGHQW�RI�DQ\�RSHUDWLQJ�V\VWHP�
3UHPLXP�6XSSRUW�LQFOXGHV�SULRULW\�SURGXFW�VXSSRUW�E\�SKRQH�DQG�H�PDLO��DQG�DOOXSGDWHV�DQG�XSJUDGHV�RI�WKH�SURGXFW�
7KHUH�DOVR�H[LVW�RSHQ�VRXUFH�SURGXFWV��VXFK�DV� $UJR80/��DUJRXPO�WLJULV�RUJ���$UJR80/�VHHPV�WR�EHD�UHDVRQDEOH�FKRLFH��EHFDXVH�RI� WKH�IROORZLQJ�SURGXFW�SURSHUWLHV� �UHSHDWHG�DIWHU�SURGXFW�GHYHORSHUV�IXUWKHU�YHULILFDWLRQ�SHQGLQJ��

x 6XSSRUWV�RSHQ�VWDQGDUGV��;0,��69*�DQG�3*0/x &UHDWHG�LQ������-DYD��WKXV�SODWIRUP�LQGHSHQGHQWx 2SHQ�6RXUFH�DOORZV�WR�H[WHQG�RU�FXVWRPL]H�LW�x >���@�$UJR80/�LV�EDVHG�GLUHFWO\�RQ�WKH�80/�����VSHFLILFDWLRQ
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�� &21),*85$7,21�0$1$*(0(17
&RQILJXUDWLRQ�0DQDJHPHQW�LV�XQGRXEWHGO\�RQH�RI�WKH�PRVW�LPSRUWDQW�VRIWZDUH�HQJLQHHULQJ� DFWLYLWLHVZKLFK�KDYH�WR�EH�SHUIRUPHG��,W� LV�SDUWLFXODUO\�QHFHVVDU\�ZKHQ�ZRUNLQJ�LQ�D�GLVWULEXWHG�HQYLURQPHQW�VXFK�DV�WKH�&URVV*ULG�
7KH�JHQHUDO�IXQFWLRQDOLW\�RIIHUHG�E\�&0�WRROV�LV�EURDGO\�NQRZQ�VR�ZH�ZRQ¶W�GHVFULEH�LW�KHUH��6XIILFHWR�VD\�WKDW�WKH�VXJJHVWHG�WRRO��&96��DOORZV�EUDQFK�EDVHG�GHYHORSPHQW�
'XULQJ� WKH� :3�� NLFN�RII� PHHWLQJ� KHOG� RQ� �� WK���WK -DQ� ����� RXU� FROOHDJXHV� IURP� WKH� 3R]QD�6XSHUFRPSXWLQJ�&HQWHU�SUHVHQWHG�D�³3URSRVDO�RI�XVLQJ�WKH�&RQWURO�9HUVLRQ�6\VWHP�IRU�WKH� &URVV*ULGSURMHFW´��&96� VHHPV� WR� EH� D UHDVRQDEOH� FKRLFH� EHFDXVH� RI� LWV� DYDLODELOLW\� DQG� D� ULFK� IHDWXUH� UDQJH�ULYDOOLQJ�WKDW�RI�PDQ\�FRPPHUFLDO�SURGXFWV��$QRWKHU�DGYDQWDJH�LV�WKH�SUHVHQFH�RI�H[SHULHQFHG�&96VSHFLDOLVWV��3R]QD� 6XSHUFRPSXWLQJ�&HQWHU��RWKHUV«��ZLWKLQ�WKH�&URVV*ULG�SURMHFW�,W� LV� LPSRUWDQW� WR�KDYH�D�KLHUDUFKLFDO�VWUXFWXUH�RI�UHSRVLWRULHV��$FFRUGLQJ� WR� WKH�&96�GRFXPHQWDWLRQ>&96@�� ZLWK� &96� YHUVLRQ� ������ D� VLQJOH� FRPPDQG� FDQQRW� UHFXUVH� LQWR� GLUHFWRULHV� IURP� GLIIHUHQWUHSRVLWRULHV��6WLOO��WKH�GHYHORSPHQW�YHUVLRQV�RI�&96�DOORZ�RQH�WR�FKHFN�RXW�FRGH�IURP�PXOWLSOH�VHUYHUVLQWR�KLV�KHU�ZRUNLQJ�GLUHFWRU\�
'HWDLOHG�SURFHGXUHV�FRQFHUQLQJ�DFFHVV�WR�WKH�UHSRVLWRULHV�DV�ZHOO�DV�UHWULHYLQJ�SDUWLFXODU�YHUVLRQV�RIWKH�VRIWZDUH�DQG�GLVWULEXWLQJ�WKH�SURGXFW�UHOHDVHV�KDYH�WR�EH�HVWDEOLVKHG�
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�� 62)7:$5(�7(67,1*
,W� LV� TXLWH� UDUH� IRU� RII�WKH�VKHOI� VRIWZDUH� WR� EH� GLUHFWO\� XVHG� LQ� WKH� WHVWLQJ� SURFHVV�� 7\SLFDOO\�FRPSDQLHV� SUHIHU� WR� FUHDWH� WKHLU� RZQ� WHVWLQJ� ZRUNEHQFKHV� XVLQJ� D� FRPELQDWLRQ� RI� SXUFKDVHG� DQGORFDOO\�LPSOHPHQWHG�WRROV��7HVWLQJ�ZRUNEHQFKHV�DUH�WKHUHIRUH�LQYDULDEO\�RSHQ�V\VWHPV��ZKLFK�HYROYHWR�VXLW�WKH�QHHGV�RI�WKH�V\VWHP�EHLQJ�WHVWHG�>6RPHUYLOOH@�*HQHUDOO\��WKH�IXQFWLRQDOLW\�LPSOHPHQWHG�E\�WKH�WHVWLQJ�WRROV�FDQ�EH�GLYLGHG�DV�IROORZV�> %UDXGH@��� 5HFRUGLQJ� DQG� SOD\EDFN� RI�PRXVH� DQG� NH\ERDUG� DFWLRQ�� 7HVWLQJ� D� XVHU� LQWHUIDFH� XVLQJ� WKLVPHWKRG� FDQ�EH� LQHIILFLHQW�EHFDXVH� HYHQ� VPDOO�FKDQJHV�ZLWKLQ� D�*8,� HOHPHQW� FDQ�GHUDLO� WKHUHFRUGHG�VHTXHQFHV�RI�DFWLRQV��� 5XQQLQJ� WHVWV� VFULSWV� UHSHDWHGO\�� ,W� VDYHV� WLPH� ZKLFK� ZRXOG� RWKHUZLVH� EH� QHHGHG� IRUSHUIRUPLQJ�WKH�VDPH�WHVWV�ZLWK�YDU\LQJ�SDUDPHWHUV�� 5HFRUGLQJ�RI�WHVW�UHVXOWV��� 5HFRUGLQJ�RI�WLPH�XVDJH��7KLV�FDQ�EH�YHU\�XVHIXO�IRU�SHUIRUPDQFH�DQDO\VLV��� 0DQDJLQJ� UHJUHVVLRQ� WHVWLQJ�� �$�FODVV�RI� WRROV�FDOOHG� ILOH�FRPSDUDWRUV�FDQ�EH�XVHG� IRU� WKLV�7HVW� UHVXOWV� RI� VHTXHQWLDO� UXQV�RI� WKH� VDPH� WHVW� DUH� UHFRUGHG�DQG� WKHQ� FRPSDUHG� LQ� RUGHU� WRGHWHUPLQH�SRWHQWLDO�FKDQJHV��� *HQHUDWLQJ�RI�WHVW�UHSRUWV��� *HQHUDWLQJ� RI� WHVW� GDWD�� 'DWD� IRU� WHVWLQJ� FDQ� EH� VHOHFWHG� IURP� D� GDWDEDVH� RU� JHQHUDWHGUDQGRPO\�XVLQJ�SDWWHUQV��� 0HDVXULQJ�RI�PHPRU\�XVDJH��7KLV�FDQ�EH�KHOSIXO�LQ�GHWHFWLQJ�SRVVLEOH�PHPRU\�OHDNV��� 0DQDJLQJ� RI� WHVW� FDVHV��7KLV� LQYROYHV� NHHSLQJ� WUDFN�RI� WHVW� GDWD�� H[SHFWHG� UHVXOWV�� SURJUDPIDFLOLWLHV�WHVWHG�DQG�VR�RQ�
7KH�PRVW�UHDVRQDEOH�DSSURDFK�LV�WR�ZDLW�XQWLO�SDUWLFXODU�SURGXFW�UHTXLUHPHQWV�DUH�VSHFLILHG��2QFH�WKLVKDSSHQV��WKH�DSSURSULDWH�WHVW�FDVHV�ZLOO�KDYH�WR�EH�GHYHORSHG��%DVHG�RQ�WHVW�FDVHV�ZH�ZLOO�EH�DEOH�WRGHFLGH�ZKDW�NLQG�RI�WHVW�WRROV�ZLOO�EH�WKH�PRVW�DSSURSULDWH�IRU�SURMHFW�QHHGV�$Q\� SROLFLHV� FRQFHUQLQJ� XQLW� DQG� LQWHJUDWLRQ� WHVWLQJ� ZLOO� KDYH� WR� EH� HVWDEOLVKHG� LQ� DGYDQFH�� )RUH[DPSOH�� LW�VKRXOG�EH�VWDWHG� WKDW�VSHFLILHG�FRPSRQHQWV�DUH� WHVWHG�DV�XQLWV� SULRU� WR�EHLQJ� LQFOXGHG� LQLQWHJUDWHG�VXEV\VWHPV��ZKLFK�ZLOO�WKHQ�XQGHUJR�IXUWKHU�WHVWV�
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�� 5()(5(1&(6
>6RPHUYLOOH@ ±�,DQ�6RPHUYLOOH��³6RIWZDUH�(QJLQHHULQJ��)LIWK�(GLWLRQ´��$GGLVRQ�:HVOH\��������,6%1�������������>%UDXGH@ ±�(ULF�-��%UDXGH��³6RIWZDUH�(QJLQHHULQJ�$Q�2EMHFW�2ULHQWHG�3HUVSHFWLYH´�� -RKQ�:LOH\�	6RQV��������,6%1��������������>6WG����@ ±�,(((�6WDQGDUG�IRU�6RIWZDUH�5HTXLUHPHQWV�6SHFLILFDWLRQ��6WG��QR�����������>&96@ ±�&HGHUTYLVW�HW�DO��³9HUVLRQ�0DQDJHPHQW�ZLWK�&96´��ZZZ�FYVKRPH�RUJ


