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7DEOHWRS�5ROH�3OD\LQJ�*DPHV��7753*V��VWDUWHG�LQ������ZLWK�D�JDPH�FDOOHG�'XQJHRQV�

DQG�'UDJRQV��:KDW�VWDUWHG�DV�D�VPDOO�FRPPXQLW\�RI�SHRSOH�DQG�RQH�JDPH��KDV�EORVVRPHG�LQWR�

PLOOLRQV�RI�SOD\HUV�ZRUOGZLGH��ZLWK�PDQ\�GLIIHUHQW�JDPHV�DQG�YHUVLRQV��7RGD\��WKHUH�DUH�DQ�

HVWLPDWHG�����PLOOLRQ�SHRSOH�ZKR�SOD\�7753*V�LQ�WKH�8QLWHG�6WDWHV DORQH��7KH�UHDVRQ�WKDW�VR�

PDQ\�SHRSOH�SOD\�WKHVH�JDPHV�LV�EHFDXVH�LW¶V�D�IXQ�DQG�FUHDWLYH�RXWOHW�WKDW�FDQ�EH�H[SHULHQFHG�

ZLWK�IULHQGV��7KHVH�JDPHV�KDYH�EHFRPH�VR�SRSXODU�WKDW�WKH\�KDYH�VSDZQHG�PDQ\�ZHE�

DSSOLFDWLRQV��H�J��5ROO����ZKLFK�KDV�RYHU���PLOOLRQ�UHJLVWHUHG�XVHUV���6LQFH�773*V�FDQ�EH�SOD\HG�

RQOLQH��SOD\HUV�GRQ¶W�KDYH�WR�EH�LQ�WKH�VDPH�ORFDWLRQ�DQ\PRUH��7HFKQRORJ\�KDV�DOORZHG�7753*V�

WR�H[SDQG�KRZ�LW�FDQ�EH�SOD\HG�DQG�ZKR�FDQ�SOD\�WRJHWKHU�

:KHQ�SHRSOH�SOD\�7753*V�WKH\�UROH�SOD\�FKDUDFWHUV�ZLWKLQ�D�ILFWLRQDO�ZRUOG��:KHQ�WKHVH�

FKDUDFWHUV�QHHG�WR�DFFRPSOLVK�D�WDVN�RU�XVH�DQ�DELOLW\��WKH�SUREDELOLW\�RI�WKHLU�VXFFHVV�LV�

GHWHUPLQHG�E\�D�GLFH�UROO��6LQFH�WKH�DPRXQW D�FKDUDFWHU�FDQ�GR�LV�OLPLWOHVV��WKHVH�JDPHV�QHHG�WR�

XVH�PRUH�W\SHV�RI�GLFH�WKHQ�D�VWDQGDUG�VL]H�VLGHG��WKHUHIRUH��WKHVH�JDPHV�XVH�SRO\KHGUDO�GLFH�

VXFK�DV�D�IRXU��VL[��HLJKW��WHQ��DQG�WZHQW\�VLGHG�GLFH��&XUUHQWO\�WKHUH�DUH�WZR�ZD\V�WR�UROO�GLFH�DV�

DQ�RQOLQH�SOD\HU��$�SOD\HU�FDQ�UROO�WKHLU�RZQ�SK\VLFDO�VHW�RI�GLFH�DQG�FRQYH\�WKH�UHVXOW�WR�WKH�

JURXS��H�J��PHVVDJH��YLGHR��SLFWXUH��YHUEDOO\���RU�WKH\�FDQ�XVH�DQ�RQOLQH�GLFH�JHQHUDWRU�WKDW�

VLPXODWHV�D�GLFH�UROO�

2XU�FOLHQW��-DVRQ�5RELQVRQ��LV�RQH�RI�WKH�PLOOLRQV RI�SHRSOH�ZKR�SOD\�7753*V��+H�KDV�

DOZD\V�EHHQ�FDSWLYDWHG�E\�KRZ�DQG�ZK\�ZH�WHOO�VWRULHV�ZKLFK�GUHZ�KLP�WR�WKH�PHGLXP�RI�

7753*¶V�� 0U� 5RELQVRQ�LV�D�ZHE�8,�8;�GHVLJQHU�DQG�IRXQGHU�RI�WKH�FRPSDQ\�%HDXW\PDUN�

'HVLJQ�6WXGLR��%HDXW\PDUN�LV�D�VPDOO�D�VPDOO�FRPSDQ\�RI�OHVV�WKDQ����HPSOR\HHV��ZKR�IRFXV�RQ�

FUHDWLQJ�H[SUHVVLYH�LQWHUIDFHV�WKDW�FRQYH\�PHDQLQJ�WR�WKH�XVHU�DQG�OHDG�WKHP�WKURXJK�D�ZHESDJH��
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0U� 5RELQVRQ�KRVW�KLV�RZQ�7753*�JDPHV�RQ�KLV�VSDUH�WLPH��ZKHUH�VRPH�RI�WKH�SOD\HUV�DUH�

RQOLQH��:KLOH�KRVWLQJ�WKHVH�JDPHV�0U� 5RELQVRQ�IRXQG�D�FRQIOLFW�ZLWK�WKH PHWKRGV�RI�UROOLQJ�

GLFH�WKDW RQOLQH�SOD\HUV PXVW�XVH�

,I�D�SOD\HU�ZDQWV�WR�UROO�WKHLU�RZQ�SK\VLFDO GLFH DQG�FRQYH\�WKDW�WR�WKH�JURXS��WKH�JURXS�

PD\�QRW�EHOLHYH�WKDW�ZDV�WKH�UHDO�UHVXOW��3OD\HUV�FDQ�HDVLO\�FKHDW� WDNLQJ�D�SLFWXUH�GRHVQ¶W�SURYH�LW�

ZDVQ¶W�SODFHG�WKHUH�LQVWHDG�RI�UROOHG RXWFRPH��D�YLGHR�GRHVQ¶W�SURYH�WKH�SOD\HU�GLGQ¶W�UROO�

PXOWLSOH�WLPHV�EHIRUH�WLOO�WKH\�JRW�D�JRRG�UHVXOW��VWDWLQJ�\RXU�UHVXOW�YRFDOO\�RU�WKURXJK�PHVVDJH��

GRHVQ¶W�PHDQ�LW�ZDV�WKH�UHVXOW WKDW�ZDV�UROOHG��/LYH�IHHG�FRXOG�EH�D�VROXWLRQ��EXW�OLYH�FRQQHFWLRQV�

FDQ�VRPHWLPHV�KDYH�SRRU�TXDOLW\�RU�EH�XQUHOLDEOH��PDNLQJ�LW�KDUG�IRU�RWKHUV�WR�WHOO�ZKDW�ZDV�

UROOHG��7KH RWKHU�PHWKRG�RI�UROOLQJ��RQOLQH�GLFH�JHQHUDWRU� HOLPLQDWHV�WKH�QHHG�IRU�SK\VLFDO�GLFH��

$W�ILUVW�JODQFH�WKLV�LV�D�SHUIHFW�VROXWLRQ EHFDXVH�LW�DOPRVW�HOLPLQDWHV FKHDWLQJ� +RZHYHU��

E\�HOLPLQDWLQJ�WKH�GLFH�IURP�WKH�JDPH��LW�DOVR UHPRYHV�D�IXQGDPHQWDO�SDUW�RI�WKH�JDPH�WKDW�KDV�

EHHQ�WKHUH�VLQFH�LWV�RULJLQ��5ROOLQJ�D�GLFH�VHW�IHHOV�OLNH�\RX�KDYH�FRQWURO�RI�\RXU�FKDUDFWHU UDWKHU�

WKDQ�D�FRPSXWHU�DOJRULWKP� 3HRSOH�KDYH�WKHLU�RZQ�VHW�RI�XQLTXH�GLFH DQG�WKHVH�GLFH�PD\�KDYH�

PRUH�WKDQ�PRQHWDU\�YDOXH��,Q�DGGLWLRQ��SHRSOH�FDQ�EH�VXSHUVWLWLRXV��OLNH�KDYLQJ OXFN\�GLFH RU�D�

VWUDWHJ\�WR�UROO�WKHLU�GLFH��5HPRYLQJ�WKH�GLFH�IURP�D�SOD\HU�HOLPLQDWHV�DQ DVSHFW�RI�WKH JDPH�WKDW�

PD\�UHVXOW LQ�WKH�JDPH�EHLQJ�OHVV�HQMR\DEOH��7KHUH�QHHGV�WR�EH�D�ZD\�IRU�RQOLQH�SOD\HUV�

x 7R�UROO�WKHLU�RZQ�SK\VLFDO�VHW�RI�GLFH

x 7R�KDYH�WKDW�UHVXOW�VHQW�WR�WKH�UHVW�RI�WKH�JURXS

x 7R�KDYH�WKHLU�UHVXOW�EH�WUXVWHG�E\�WKH�UHVW�RI�WKH�JURXS

0U� 5RELQVRQ�ZDQWV�WR�EURDGHQ�%HDXW\PDUN�'HVLJQ�6WXGLR¶V�IRFXV�WR�H[SDQG�LQWR�

7753*¶V��+LV�JRDO�LV�WR�FUHDWH�DQ�DSSOLFDWLRQ�WKDW�ZLOO�VROYH�WKH�GLOHPPD�RQOLQH�SODFHUV�IDFH�
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ZKHQ�UROOLQJ�GLFH��+LV�YLVLRQ�LV�WR�DOORZ�RQOLQH�SOD\HUV�WR�UROO�WKHLU�RZQ�SK\VLFDO�VHW�RI�GLFH�DQG�

KDYH�WKH�DSSOLFDWLRQ�UHFRJQL]H�WKHLU UROO�VR�LW�FDQ�VHQG�WKH�UHVXOW WR�WKH�UHVW�RI�WKH�JURXS��7KLV�ZLOO�

DOORZ�RQOLQH�SOD\HUV�WR�XVH�WKHLU�RZQ�VHW�RI�GLFH� ZKLOH�NHHSLQJ�WKHP�KRQHVW�E\�KDYLQJ�DQ�

XQELDVHG�SURJUDP�VHQG�WKH�UHVXOWV�WR�WKH�WHDP LQVWHDG�RI�WKH�SOD\HU�

&XUUHQWO\�WKH�DSSOLFDWLRQ�KH�KDV�HQYLVLRQHG�KDV�QRW�EHHQ�FUHDWHG�� 0U� 5RELQVRQ�UHTXLUHV�

D�NH\�FRPSRQHQW��D�IHDWXUH�WKDW�XVHV�PDFKLQH�OHDUQLQJ�WR�GHWHFW�SRO\KHGUDO�GLFH�DQG�WKHLU�

UHVXOW� 0U� 5RELQVRQ�QHHGV�WKLV�NH\�IHDWXUH�WR�EH�LQ�WKH�DSSOLFDWLRQ�EHIRUH�KH�EHJLQV�

GHYHORSPHQW�EXW GRHV�QRW�SRVVHVV�WKH�NQRZOHGJH�RU�UHVRXUFHV�WR�FUHDWH�LW��7KHUH�DUH�FXUUHQWO\�

SURJUDPV WKDW�GHWHFW�UHJXODU�SLS�GLFH��EXW�VLQFH�7753*¶V�XVH�GLFH�ZLWK�QXPHULF�YDOXHV�DQG�

YDULRXV�SRO\KHGUDO�VKDSHV��WKHVH�SURJUDPV�ZLOO�QRW�ZRUN�IRU�KLV�VROXWLRQ��7KHUHIRUH��WKLV�NH\�

IHDWXUH�PXVW EH�FUHDWHG�DQG�LPSOHPHQWHG��WKHQ�0U� 5RELQVRQ�ZLOO�EHJLQ�WKH�FUHDWLRQ�RI�WKH�

DSSOLFDWLRQ�DQG�DGG�DGGLWLRQDO�IHDWXUHV�

+LV�HQYLVLRQHG�VROXWLRQ�IRU�WKH�GLFH�GHWHFWLRQ�IHDWXUH�LV�WR�KDYH�D�SKRQH�SURSSHG�XS�

DJDLQVW�D KRXVHKROG REMHFW��VR�WKDW�WKH�SKRQH�LV�DQJOHG�WR�ORRN�DW�D�VPDOO�IODW�VXUIDFH��+H�GRHV�QRW�

ZDQW�D�WRS�GRZQ�YLHZ�EHFDXVH�KH�ZDQWV�WKH�VHWXS�WR�EH�TXLFN��SDLQOHVV��DQG�UHTXLUH�QR�DGGLWLRQDO�

FRPSRQHQWV�UDWKHU�WKDQ�D�VPDUWSKRQH DQG�WKH�KRXVHKROG�REMHFW�WR�SURS�LW�XS��7KH�XVHU�FDQ�WKHQ�

UROO�WKHLU�GLFH�LQ�YLHZ�RI�WKH�FDPHUD VR WKH�DSS�FDQ GHWHFW�ZKHQ�WKH�GLFH�KDV�VWRSSHG�UROOLQJ�DQG�

RXWSXW�WKH�UHVXOW��7KH�UHVXOW�VKRXOG�EH�WKH�QXPEHU�RI�GLFH��W\SH�RI�GLFH��DQG�WKH�QXPHULF�YDOXH�RI�

WKH�WRS�IDFH�RI�HDFK GLH�

7KH�VROXWLRQ�ZH�KDYH�HQYLVLRQHG�IRU�RXU�SURMHFW�LV�D�WRRO�WR�KHOS�0U� 5RELQVRQ�LQ�FUHDWLQJ�

KLV�RZQ�PDFKLQH�OHDUQLQJ�NHUQHOV��2ULJLQDOO\��WKH�SURMHFW�KDG�UHTXHVWHG�WKDW�ZH�FUHDWH�RXU�RZQ�

0/�NHUQHOV�IRU�UHFRJQL]LQJ�GLFH�UROOV��DV�ZHOO�DV�EXLOG�WKH�DSS�WKDW�WKH�0/�ZRXOG�ILW�LQWR��7KLV�
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PHDQV�ZH�ZRXOG�EXLOG�WKH�SOD\HU�*8,��DQG�WKH�DELOLW\�WR�FRQQHFW�WR�PXOWLSOH�SOD\HUV��KRZHYHU��

WKLV�ZDV�GHHPHG�WR�EH�DQ�LOO�ILW�IRU�D�FDSVWRQH�SURMHFW��7KH�PDLQ�LVVXH ZLWK�WKH�RULJLQDO�SURMHFW

ZDV�WKDW�WKH�FRPSOH[LW\�DQG�UHVHDUFK UHTXLUHG�IRU WKH�FUHDWLRQ�RI�WKH�PDFKLQH�OHDUQLQJ�PRGHOV�

ZDV�QRW�D�VRIWZDUH�EDVHG�SUREOHP�DQG�ZRXOG�WDNH�XS�D�VL]DEOH�SRUWLRQ RI�WKH�SURMHFW�WLPH��7KH�

DOWHUQDWLYH �ZDV�WR�WXUQ�WKH�FUHDWLRQ�RI�PDFKLQH�OHDUQLQJ�PRGHOV�LQWR�VRPHWKLQJ�DFFRPSOLVKDEOH�

WKURXJK�VRIWZDUH��7KHUHIRUH��RXU�SURMHFW�ZDV�DOWHUHG�WR�D�QHZ�YHUVLRQ��1RZ�RXU�SURMHFW�ZLOO�EH�WR�

FUHDWH�D�SLSHOLQH�VR�WKDW�0U��5RELQVRQ�DQG�WKH�SHRSOH�DW�%HDXW\PDUN�'HVLJQ�FDQ�FUHDWH�WKHLU�RZQ�

0/�NHUQHOV�DQG�KDYH�D�FRQVLVWHQW�ZD\�WR�FROOHFW�DQG�XVH�WKH�GDWD��7KLV�SLSHOLQH�ZLOO PDNH WKH�

FUHDWLRQ�DQG�UHVHDUFK�SURFHVV�RI�PDFKLQH�OHDUQLQJ�HDVLHU E\ XVLQJ�D�ZRUNEHQFK�DQG�$3,��7KH�

SLSHOLQH�ZLOO�LQFOXGH�FRGH�IRU�DQ�DSSOLFDWLRQ�SURJUDP�LQWHUIDFH��$3,� WKDW�WDNHV�LQ�LPDJHV�DQG�

WKHLU�PHWDGDWD�IURP�D�SKRQH�FDPHUD�WR�FUHDWH�D�XQLILHG�SLHFH RI�GDWD��7KLV�GDWD�ZLOO�WKHQ�EH�XVHG�

LQ�D�ZRUNEHQFK�GHVLJQHG�WR�FUHDWH�DQG�WUDLQ�&RUH�0/�NHUQHOV�RU�LQ�DQ�DSS�GHYHORSHG�E\�WKH�XVHU�

UXQQLQJ�D�PRGHO�FUHDWHG�LQ�WKH�ZRUNEHQFK��7KH�ZRUNEHQFK�ZLOO�DOVR�YDOLGDWH�WKH�NHUQHOV�DV�PRUH�

GDWD�LV�SURFHVVHG�WKURXJK�WKH�SLSHOLQH��7KLV�SURMHFW�FDQ�EH�GHVFULEHG�LQ�WZR�SDUWV�

x $3,

R 7DNHV�LQ�DQ�LPDJH�IURP�DQ�L3KRQH

R 3URGXFHV�GDWD�LQ�D�FRQVLVWHQW�IRUPDW

R 0XVW�EH�IDVW��IHHO�DOPRVW�LQVWDQW

x :RUNEHQFK

R 7DNHV�LQ�GDWD�IURP�WKH�$3,

R 2XWSXWV�DQ�$SSOH�&RUH0/�PRGHO�DQG�UHVXOWV�RI�YDOLGDWLRQ

)LJXUH���VKRZV D�VDPSOH�GDWD�FROOHFWLRQ�DSS�WKDW�GLVSOD\V�WKH�DFFHOHURPHWHU�GDWD��7KH�

EOXH��JUHHQ��DQG�\HOORZ�ER[HV�DUH�WKH�[��\��]�FRRUGLQDWHV�RI�WKH�DFFHOHURPHWHU�GDWD��DQG�WKH�SXUSOH�
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ER[�DW�WKH�ERWWRP�LV�WKH�XSORDG�EXWWRQ��7KH�XSORDG�EXWWRQ�ZLOO�WULJJHU�WKH�FRQYHUVLRQ�WR�WKH�-621�

IRUPDW�XVLQJ�WKH�$3,��EHIRUH�VHQGLQJ�WKDW�GDWD�WR�D�GDWDEDVH�IRU�XVH�LQ�WKH�ZRUNEHQFK�ODWHU�

)LJXUH���GDWD�FROOHFWLRQ�DSS

7KH�$3,�ZLOO�WDNH�WKH�PHWDGDWD�LQSXW�IRU�HDFK�LPDJH�ZKLFK�PD\�LQFOXGH��WKH�SKRQH�

RULHQWDWLRQ��WKH�FXUUHQW�DQJOH�RI�WKH�SKRQH��WKH�W\SH�RI�FDPHUD�OHQV��DQG�WKH�DPRXQW�RI�OLJKW�WDNHQ�

LQ�� 0U� 5RELQVRQ�KDV�UHTXHVWHG�WKDW�WKLV�PHWDGDWD�EH�GLVSOD\HG�WR�WKH�VFUHHQ�VR�WKH�XVHU�FDQ�VHH�

WKHLU�FXUUHQW�FRQGLWLRQV�DQG�DGMXVW�LW�IRU�RSWLPDO�DFFXUDF\��7KLV�$3,�LV�YLWDOO\�LPSRUWDQW�EHFDXVH�

LW�VWDQGDUGL]HV�WKH�LQSXW�LQIRUPDWLRQ�WKDW�ZLOO�EH�XVHG�LQ�WUDLQLQJ�DQG�YDOLGDWLQJ�WKH�NHUQHOV��7KH�

ZRUNEHQFK�SRUWLRQ�RI�WKH�SURMHFW�WDNHV�LQ�WKH�$3,�GDWD�DQG�LPDJHV�DQG�XVHV�WKHP�WR�WUDLQ�DQG�

YDOLGDWH�0/�NHUQHOV��7KH�PRUH�LPDJHV�DQG�GDWD�VXSSOLHG�WR�WKH�ZRUNEHQFK��WKH�PRUH�DFFXUDWH



�

WKH�NHUQHOV��7KLV�ZLOO�FUHDWH�DFFXUDWH�FODVVLILHUV�IRU�WKH�LPDJHV��,Q�WKH�FDVH�RI�5RELQVRQ¶V�

SURJUDP��WKH�FODVVLILHUV�ZLOO�EH�WKH�W\SH�RI�SRO\KHGUDO�GLFH�DQG�WKHLU�YDOXH�

7KH�SURGXFW�FUHDWHG�ZLOO�EH�H[HFXWHG�E\�0U� 5RELQVRQ�DQG�WKH�SHUVRQQHO�DW�%HDXW\0DUN�

'HVLJQ�6WXGLR��WKHUHIRUH��WKH�SURGXFW�QHHGV�WR�EH�HDV\�WR�OHDUQ��/XFNLO\��WKH�%HDXW\0DUN�

SHUVRQQHO�KDYH�FRPSXWHU�H[SHULHQFH��VR�WKH�SLSHOLQH�FDQ�EH�UXQ�IURP�WKH�WHUPLQDO�LQ�D�PDFKLQH�

ZLWK�PDF26�RU�:LQGRZV�����7KH�LPDJHV�ZLOO�EH�SURYLGHG�E\�0U� 5RELQVRQ��KRZHYHU��RXU�WHDP�

ZLOO�SURYLGH�DQ�H[DPSOH�VHW�WR�VKRZ�KRZ�WR�LQSXW�WKHVH�LPDJHV�LQWR�WKH�SLSHOLQH��:H�ZLOO�WHVW�WKH�

SLSHOLQH�RQ�WKLV�H[DPSOH�VHW�WR�HQVXUH�WKH�SURGXFW�ZRUNV�WR�WKH�VDWLVIDFWLRQ�RI�0U� 5RELQVRQ�

,Q�RUGHU�WR�FUHDWH�RXU�SURGXFW�IRU�0U� 5RELQVRQ�LW�LV�FUXFLDO�WKDW�ZH�ILUVW�EUHDN�GRZQ�DQG�

FRPSDUWPHQWDOL]H�KRZ�ZH�ZLOO�DSSURDFK�WKH�GHVLJQ�RI�WKH�SURGXFW��7KURXJK�RXU�GLVFXVVLRQ�DV�D�

WHDP�DQG�PHHWLQJV�ZLWK�RXU�FOLHQW��ZH�KDYH�IOHVKHG�RXW�D�VHW�RI�IXQFWLRQDO��HQYLURQPHQWDO��DQG�

SHUIRUPDQFH�EDVHG UHTXLUHPHQWV�WKDW�ZH�PXVW�VROYH�ZKLOH�GHYHORSLQJ�RXU�SURGXFW�

)LJXUH����:RUNIORZ�RI�WKH�3LSHOLQH
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7KH�SLSHOLQH�ZH�FUHDWH�IRU�WKLV�SURMHFW�LV�SULPDULO\�VSOLW�LQWR�WZR�SDUWV��$Q�$3,�XVHG�WR�

VWDQGDUGL]H�WKH�LPDJH�IRUPDW�DQG�D�ZRUNEHQFK�XVHG�WR�FUHDWH�FODVVLILHUV�DV�VHHQ�LQ�)LJXUH����%RWK

DUH�QHFHVVDU\�WRROV�IRU�HQVXULQJ�ZH�KDYH�FRQVLVWHQW�GDWD�WKDW�OHDGV�WR�WKH�FUHDWLRQ�RI�DFFXUDWH�

FODVVLILHUV�

7KH�JRDO�RI�WKH�$3,�LV�WR�KDQGOH�WKH�SURFHVV�RI�KDQGLQJ�RII�LPDJHV�WR�HYHQWXDOO\�EHFRPH�

FODVVLILHUV��7R�DFKLHYH�WKLV�JRDO� ZH�ZLOO�EH�FRQYHUWLQJ�DQ�LPDJH�WR�D�-621�ILOH��-621�

�-DYD6FULSW�2EMHFW�1RWDWLRQ��LV�D�ILOH�IRUPDW�WKDW�VWRUHV�LQIRUPDWLRQ�DV�WH[W��7KH�ILOHV�UHPDLQ�

OLJKWZHLJKW�HYHQ�ZKHQ�XVHG�WR�PHUJH�LQIRUPDWLRQ�IURP�YDULRXV�VRXUFHV��)RU�WKLV�UHDVRQ��RXU�$3,�

ZLOO�XVH�-621�WR�PHUJH�DQ�LPDJH�HQFRGHG�DV�WH[W�ZLWK�DFFHOHURPHWHU�LQIRUPDWLRQ�IURP�D�SKRQH�

LQ�RQH�ILOH��6DYLQJ�DFFHOHURPHWHU�GDWD�ZLWK�WKH�LPDJH�FRXSOHV�WKHP�WRJHWKHU�DQG�HQVXUHV�HYHU\�

LPDJH�KDV�D�UHODWHG�DFFHOHURPHWHU�SRVLWLRQ��7KLV�ZLOO�DOORZ�XV�WR�EHWWHU�GHWHUPLQH�ZKLFK�ZD\�

REMHFWV�DUH�IDFLQJ�LQ�WKH�LPDJH��%\�VWDQGDUGL]LQJ�WKH�RXWSXW�RI�WKH�LQIRUPDWLRQ�IURP�WKH�SKRQH�

ZH�ZLOO�DOVR�EH�DEOH�WR�DOZD\V�NQRZ�ZKDW�NLQG�RI�GDWD�LV�EHLQJ�SODFHG�LQWR�RXU�ZRUNEHQFK�

7KH�ZRUNEHQFK�KDQGOHV�JHQHUDWLQJ�7HQVRU)ORZ�EDVHG�FODVVLILHUV�IURP�D�JLYHQ�VHW�RI�GDWD�

WKDW�KDV�EHHQ�VWDQGDUGL]HG�YLD�WKH�$3,��7KH�ZRUNEHQFK�ZLOO�UXQ�IURP�D�FRPPDQG�OLQH�DQG�ZLOO�EH�

SRLQWHG�WRZDUGV�WKH GLUHFWRU\�ZKHUH�LPDJHV�DUH�SODFHG��2QFH�H[HFXWHG� WKH�SURJUDP�ZLOO�JR�

WKURXJK�WKH�LPDJHV�DQG�EHJLQ�FUHDWLQJ�D�FODVVLILHU�IRU�WKH�GDWDVHW��)XUWKHUPRUH��WKH�FODVVLILFDWLRQ�

SURFHVV�VKRXOG�UHSRUW�D�ORJ�WKDW�NHHSV�WUDFN�RI�KRZ�ORQJ�WKH�SURFHVV�WRRN��KRZ�PDQ\�LPDJHV�LW�

SURFHVVHG��DQG�DQ\�SRVVLEOH�HUURUV�WKH�SURJUDP�LQFXUUHG�



�

9DOLGDWLRQ�DQG�UHSRUWLQJ�ZLOO�EH�KDQGOHG�WKURXJK�WZR�IRUPV�RI�IHHGEDFN��FRPPDQG�OLQH�

RXWSXWV�DQG�WH[W�ORJ�ILOHV��$V�WKH�PRGHOV�DUH�WHVWHG� WKH UHVXOWV�ZLOO�EH�VKRZQ�WR�WKH�XVHU LQ�WKH�

WHUPLQDO DV�WKH\�DUH�JHQHUDWHG ZKLOH VLPXOWDQHRXVO\�EHLQJ�SULQWHG�WR�D�ORJ�ILOH�ILOHV�IRU�IXUWKHU�

DQDO\VLV�

,W�LV�FUXFLDOO\�LPSRUWDQW�WKDW�WKLV�SLSHOLQH�LV�XVDEOH�E\�0U� 5RELQVRQ�DQG�DQ\�RI�KLV�

HPSOR\HHV��+H�KDV�FOHDUO\�VWDWHG�WKDW�DIWHU�WKH�SURGXFW�LV�FRPSOHWH��QR�PDWWHU�KRZ�IXQFWLRQDO�LW�

PD\�EH��LW�LV�ZRUWKOHVV�WR�KLP�LI�KH�GRHV�QRW�NQRZ�KRZ�WR�XVH�LW��+RZHYHU��WKLV�GRHV�QRW�PHDQ ZH�

KDYH WR�FUHDWH�D�JUDSKLFDO�XVHU�LQWHUIDFH��*8,��WR�XVH�WKH�SLSHOLQH��:H�KDYH�VSRNHQ�WR�0U�

5RELQVRQ�DERXW�WKLV�LVVXH�DQG�KH�KDV�VWDWHG�WKDW�KH�KDV�D�EDVLF�XQGHUVWDQGLQJ�FRPPDQG�OLQH�

LQWHUIDFH��&/,� DQG�LV�ZLOOLQJ�WR�ZRUN�ZLWK�D�&/,��7KLV�PHDQV�ZH�ZLOO�EH�ZRUNLQJ�ZLWK�0U�

5RELQVRQ�FORVHO\�WR�PDNH�VXUH�WKDW�KH�XQGHUVWDQGV�ZKDW�LQSXWV�DUH�QHFHVVDU\�IRU�RXU�&/,�DQG�

KRZ�KH�VKRXOG�LQWHUSUHW�WKH�RXWSXWV��:H�ZLOO�DOVR�ZULWH�D�ZHOO�GRFXPHQWHG�WXWRULDO�RQ�KRZ�WR�XVH�

RXU�SLSHOLQH�WKDW�ZH�ZLOO�OHDYH�ZLWK�0U� 5RELQVRQ�RQFH�RXU�SURMHFW LV�FRPSOHWH��,W�LV�FUXFLDO�WKDW�

0U� 5RELQVRQ¶V�LQSXW�RQ�WKH�&/,¶V�HDVH�RI�XVH�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ��,I�QHHGHG��ZH�ZLOO�

FRQGXFW�XVHU�WHVWV�ZLWK�RXU�SLSHOLQH WR�PDNH�VXUH�WKDW�VRPHRQH�ZLWK�OLWWOH�&/,�H[SHULHQFH�FDQ�XVH�

DQG�XQGHUVWDQG�LW�ZLWKLQ�DQ�KRXU��$OWKRXJK�0U� 5RELQVRQ�SULPDU\�XVHV�$SSOH�SURGXFWV�WKH�

SLSHOLQH�ZLOO�EH�H[HFXWDEOH�RQ�PXOWLSOH�SODWIRUPV��7KLV�LV�HVSHFLDOO\�LPSRUWDQW�VLQFH�7HQVRU)ORZ�

GRHV�QRW�VXSSRUW�*38�ERRVWHG�SURFHVVLQJ�RQ�$SSOH�GHYLFHV��ZLWKRXW�UHTXLULQJ�DQ�H[WHUQDO�*38���

,I�ODUJH�GDWDVHWV�DUH�EHLQJ�SURFHVVHG��ZH�ZRXOG�UHFRPPHQG�WDNLQJ�DGYDQWDJH�RI�WKLV�IHDWXUH�RQ�D�

GHYLFH�KDV�WKH�DYDLODEOH�KDUGZDUH�WR�VXSSRUW�LW�



�

,W�LV�QHFHVVDU\�IRU�ERWK�SDUWV�RI�RXU�SURMHFW�WR�UXQ�HIILFLHQWO\�DQG�KHOS�IDFLOLWDWH�WKH�VSHHG\�

FUHDWLRQ�RI�YDULRXV�FODVVLILHUV��2XU�FOLHQW�KDV�SODFHG�HPSKDVLV�RQ�EHLQJ�DEOH�WR�XVH�RXU�SURMHFW�WR�

TXLFNO\�FUHDWH�DFFXUDWH�FODVVLILHUV�

7KH�WLPH�LW�WDNHV�WR�FRQYHUW�ERWK�WKH�LPDJH�DQG�VQLSSHW�RI�DFFHOHURPHWHU�GDWD�WR�D�MVRQ�

ILOH�IRUPDW�VKRXOG�IHHO�LQVWDQW�DQG�VKRXOG�WDNH�QR�OHVV�WKDQ�KDOI�D�VHFRQG�SHU�LPDJH�

7KH�ZRUNEHQFK�QHHGV�WR�EH�DEOH�WR�FUHDWH�FODVVLILHUV�LQ�D�UHDVRQDEOH�DPRXQW�RI�WLPH�IRU�

RXU�FOLHQW��7KH�ZRUNEHQFK�ZLOO�DFFHSW�D�UDQJH�RI����� �����LPDJHV�DW�D�WLPH�DOO�VWRUHG�LQ�RQH�

GLUHFWRU\��,W�VKRXOG�WDNH�DSSUR[LPDWHO\����PLQXWHV�WR���KRXUV�IRU�WKH�HQWLUH�SURFHVV�WR�FRPSOHWH��

7KH�FRPSOHWLRQ�WLPH�ZLOO�YDU\�EDVHG�RQ�WKH�WRWDO�QXPEHU�RI�LPDJHV�DQG�WKH�VRIWZDUH��KDUGZDUH�

WKDW�WKH�ZRUNEHQFK�LV�UXQQLQJ�RQ��)RU�WKH�PRVW�LGHDO�WLPHV� D�*38�LV�UHTXLUHG�DV�LW�JUHDWO\�KHOSV�

ZLWK�WKH�FODVVLILFDWLRQ�SURFHVV�

0U� 5RELQVRQ XQGHUVWDQGV�WKDW�WUDLQLQJ�PDFKLQH�OHDUQLQJ�NHUQHOV�FDQ�EH�D�ORQJ�SURFHVV��

7KH�PDFKLQH�WKDW� 0U� 5RELQVRQ�UXQV�WKH�SLSHOLQH�RQ�ZLOO�GHWHUPLQH�KRZ�ORQJ�LW�WDNHV�WKH�

SLSHOLQH�WR�WUDLQ�WKH�NHUQHOV�� 0U� 5RELQVRQ�ZRXOG�OLNH�WR�OHW�WKLV�SLSHOLQH�UXQ�IRU�D�VWDQGDUG�ZRUN�

GD\��L�H� HLJKW�KRXUV���,GHDOO\�WKH�SURGXFW�FDQ�EH�JLYHQ�D�FHUWDLQ�QXPEHU RI�LPDJHV��DQG�WKH�XVHU�

FDQ�UHWXUQ�HLJKW�KRXUV�ODWHU�WR�WUDLQHG &RUH�0/�NHUQHOV�



��

$ORQJ�ZLWK�RXU�SURMHFW�ZH�ZLOO�LQFOXGH D�WHFKQLFDO�WXWRULDO�WKDW�ZLOO�ZDON�QHZ�XVHUV�

WKURXJK�WKH�SURFHVV�RI�XVLQJ�RXU�WRRO�WR�FUHDWH�FODVVLILHUV��,W�VKRXOG�WDNH�D�WHFKQRORJLFDOO\�OLWHUDWH�

SHUVRQ�ZKR�LV�QHZ WR�RXU�V\VWHP��DW�PRVW�DQ�KRXU�WR�VHWXS��WURXEOHVKRRW��DQG�UXQ RXU�ZRUNEHQFK��

:H�H[SHFW�D�WHFKQRORJLFDOO\�OLWHUDWH�SHUVRQ�WR�EH�VRPHRQH�ZKR�NQRZV�KRZ�WR�QDYLJDWH�D�ILOH�

GLUHFWRU\�YLD�FRPPDQG�OLQH�DQG�XQGHUVWDQGV�RWKHU�EDVLF�FRPPDQG�OLQH�EDVHG IHDWXUHV�VXFK�DV�

SDVVLQJ�DUJXPHQWV�WR�D�SURJUDP�

6LQFH�WKLV�SURMHFW LV�IRU�RXU�VSRQVRU��LW�LV�LPSRUWDQW�WKDW�KH JLYH VSHFLILF�UHTXLUHPHQWV�WR�

EHVW�ILW�KLV�QHHGV��7KHVH�DUH�RXU�HQYLURQPHQWDO�FRQVWUDLQWV�DQG�DUH�QRQ�QHJRWLDEOH��:H�PXVW�

LQFRUSRUDWH DOO�WKHVH�UHTXLUHPHQWV LQ�WKH�ILQDO�SURGXFW�

0RGHOV�ZLOO�QHHG�WR�EH�FRQYHUWHG�LQWR�$SSOH¶V�&RUH 0/�RQFH�WUDLQHG�VR�WKDW�WKH�PRGHOV�

ZLOO�EH�RSWLPL]HG�IRU L26�GHYLFHV��2XU�FOLHQW�ZDQWV�WKLV�IHDWXUH�EHFDXVH�KH LQWHQGV�WR�XVH�WKH�

PRGHOV�RXU�SURGXFW�JHQHUDWHV� WR�EH�XVHG�LQ DQ�DSS�IRU�L26�GHYLFHV��7KXV� LW�LV�D�UHTXLUHPHQW�WKDW�

RXU�ZRUNEHQFK�VXSSRUW�RXWSXWWLQJ�$SSOH�&RUH 0/�PRGHOV��)RU�WKH�SURMHFW�ZH�ZLOO�EH�XVLQJ�

7HQVRU)ORZ ZKLFK�RXWSXWV�LWV�RZQ �SE�ILOHW\SH�PRGHOV�EXW�FDQ QDWLYHO\�VXSSRUW�FRQYHUVLRQ�WR�

$SSOH�&RUH 0/�PRGHOV��7KH�SURGXFW�ZLOO�ILUVW�JHQHUDWH�WKH�7HQVRU)ORZ PRGHOV DQG�RQFH�

FRPSOHWH��FRQYHUW�WKH�UHVXOW�LQWR�$SSOH�&RUH 0/�
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7KHUH�DUH�VHYHUDO�ULVNV�WR�WKH�YLDELOLW\�RI�WKLV�SURMHFW DV�VHHQ�LQ�7DEOH����7KH�PDLQ�ULVNV�

WKDW�KDYH�EHHQ�FRQVLGHUHG�LQFOXGH�WKRVH�WKDW�WKUHDWHQ�WKH�SURMHFW�LQ�D�ZD\�WKDW�ZLOO�SUHYHQW�LWV¶

FRPSOHWLRQ�RU�KLQGHU�LWV¶ XVDJH��7KURXJK�UHVHDUFK�DQG�GDWD�JDWKHULQJ�WKH�IROORZLQJ�ULVNV�KDYH�

EHHQ�DVVHVVHG�DQG�WKH�WHDP�LV�FXUUHQWO\�LQYHVWLJDWLQJ�WKH�SRVVLELOLW\�RI�RWKHUV�

ZŝƐŬ ^ĞǀĞƌŝƚǇ >ŝŬĞůŝŚŽŽĚ DŝƚŝŐĂƚŝŽŶ

'DWD�DQG�LWV�FRPSOH[LW\�PD\�
UHTXLUH�WRR�PXFK�WUDLQLQJ�
SRZHU

+LJK ��� 'HVLJQ�IRU�PXOWL�SODWIRUP�FDSDELOLW\�WR�
DOORZ�XVHUV�WR�WUDQVIHU�WR�PRUH�SRZHUIXO�
VHWXSV�HDVLO\

8VHU�PD\�QRW�EH�IDPLOLDU�ZLWK�
FRPPDQG�OLQH�LQWHUIDFH

+LJK ��� &UHDWH�YHUERVH�GRFXPHQWDWLRQ��
ZDONWKURXJKV��DQG�RU�WXWRULDOV

$SSOH�XSGDWH�EUHDNV�$3, 9HU\�
+LJK

�� 2EVHUYH�DQG�PRQLWRU�SRWHQWLDO�FKDQJHV�

&RQYHUVLRQ�WR�RI�7HQVRU)ORZ
WR�$SSOH�&RUH�0/�EUHDNV�

+LJK �� 2EVHUYH�DQG�PRQLWRU�SRWHQWLDO�FKDQJHV�

7DEOH����3RWHQWLDO�5LVNV�RI�RXU�SURMHFW

$V�SHU�WKH�UHTXLUHPHQWV�RI�WKH�SURMHFW��WKH�W\SH�RI�GDWD�WKDW�ZLOO�EH�XVHG�LQ�WUDLQLQJ�WKH�

PDFKLQH�OHDUQLQJ�NHUQHOV�QHHGV�WR�LQFRUSRUDWH�DGGLWLRQDO�GHWDLOV�LQ�RUGHU�WR�SURSHUO\�JXLGH�WKH�

WUDLQLQJ�RI�WKH�LPDJHV��7KHVH�H[WUD�SLHFHV�RI�PHWD�GDWD�ZLOO�EH�WDNHQ IURP�WKH�SKRQH¶V�VHQVRUV�

DQG�SDLUHG�ZLWK�WKH�LPDJH�WDNHQ�DW�WKH�WLPH��2XU�UHVHDUFK�RQ�WKH�XVDJH�RI�7HQVRU)ORZ LQGLFDWHV�

WKDW�JUHDWHU�DPRXQWV�RI�LQIRUPDWLRQ�UHVXOW�LQ�ORQJHU�ZDLW�WLPHV�IRU�WKH�WUDLQLQJ�RI�NHUQHOV��7KLV�LV�

DQ�LQKHUHQW�SURSHUW\�RI�WKH�PDFKLQH�OHDUQLQJ�SURFHVV�DQG�DV�VXFK� PXVW�GHSHQG�RQ�WKH�XVHU�WR�

VXSSO\�DGHTXDWH�SURFHVVLQJ�SRZHU�LQ�RUGHU�WR�UHGXFH�WKHVH�ZDLW�WLPHV��7KH�OLNHOLKRRG�WKDW�XVHUV�

ZLOO�HYHQWXDOO\�QHHG�WR�PRYH�WKHLU�ZRUN�RQ�WR�PRUH�SRZHUIXO�VHWXSV�IRU�WUDLQLQJ�LV�HVWLPDWHG�WR�



��

EH�PRVW�XVHUV��DURXQG�������6KRXOG�XVHUV�EH�XQDEOH�WR�UXQ�WKH�WUDLQLQJ�LQ�D�UHDVRQDEOH�WLPH�WKH\�

ZLOO�QRW�LQYHVW�LQ�WKLV�SURGXFW�XQOHVV�WKHUH�LV�D�ZD\�WR�DYRLG�WKLV�SUREOHP��6LQFH�WKLV�LVVXH�FRXOG�

SRWHQWLDOO\�HOLPLQDWH�SRVVLEOH�XVHUV� LQFOXGLQJ�RXU�FOLHQW� WKLV SRVHV�D�KLJK�VHYHULW\�

7KH�EHVW�PHWKRG�IRU�PLWLJDWLQJ�WKLV�ULVN�LV�WR�DOORZ�IRU�PXOWL�SODWIRUP�FDSDELOLW\��6LQFH�

WKH�V\VWHP�PXVW�UHO\�RQ�WKH�SURFHVVLQJ�SRZHU�SURYLGHG�DQ\�XVHU�RI�WKLV�V\VWHP��WKH\ ZLOO�OLNHO\�

KDYH�WKH�GHVLUH�WR�WUDQVIHU�WKHLU�ZRUN�WR�D�GLIIHUHQW�VHWXS��,I�WKH�ZRUNEHQFK�IRU�WUDLQLQJ�WKH�

PDFKLQH�NHUQHOV�LV�GHVLJQHG�WR�EH�DV�PXOWL�SODWIRUP�DQG�SRUWDEOH�DV�SRVVLEOH�WKHQ�WKLV�ZLOO�

PLWLJDWH�WKH�SRWHQWLDO�ULVN�RI�ORVLQJ�XVHUV�DQG�LQYHVWRUV�ZKR�ZLOO�UHTXLUH�WKLV�FDSDELOLW\�

7KH�FXUUHQW�PRGHO�IRU�WKLV�SURGXFW�IRFXVHV�RQ�XVLQJ�D�FRPPDQG�OLQH�LQWHUIDFH�WR�DOORZ�

WKH�XVHU�WR�RSHUDWH�WKH�ZRUNEHQFK��:KLOH�WKLV�SURYLGHV�VSHHG�DQG�IOH[LELOLW\��D�FRPPDQG�OLQH�

LQWHUIDFH�PD\�SURYH�GLIILFXOW�WR�OHDUQ��7KHUH�LV�D�ORZ�OLNHOLKRRG�WKDW�XVHUV�RI�WKLV�ZRUNEHQFK�ZLOO�

EH�FRPSOHWHO\�XQIDPLOLDU�ZLWK�FRPPDQG�OLQH�LQWHUIDFHV� DV�WKLV�SURGXFW¶V�PDLQ�DXGLHQFH�LV�

LQWHQGHG�IRU�XVHUV�ZLWK�VRPH�GHJUHH�RI�FRGLQJ�H[SHULHQFH��7KLV�SURGXFW�UHTXLUHV�VRPH�

H[SHULHQFH�EHFDXVH�WKH�RXWSXW�RI�WKH�ZRUNEHQFK�LV�RQO\�XVHIXO�WR�XVHUV�FDSDEOH�RI�FRGLQJ�D�

SURGXFW�DURXQG�WKH�NHUQHO�DORQJ�ZLWK�FRGLQJ�LQ�WKH�$3,�SDFNDJHG�ZLWK�WKLV�ZRUNEHQFK��:KLOH�WKH�

OLNHOLKRRG�RI�WKLV�LVVXH�LV�ORZ��WKH�SRWHQWLDO�VHYHULW\�WR�WKH�SURMHFW�LV�KLJK��7KH�UHDVRQ�IRU�WKLV�

VHYHULW\�LV�WKDW�ZKLOH�XVHUV�PD\�EH�IDPLOLDU�ZLWK�JHQHUDO�FRPPDQG�OLQH� WKH\�ZLOO�QRW�EH�IXOO\�

WUDLQHG�LQ�WKH�FRPPDQG�OLQH�FUHDWHG�IRU�WKLV�SURGXFW��'XH�WR�WKH�SRWHQWLDO�FRPSOH[LW\�RI�WKH�

FRPPDQG�OLQH�LQWHUIDFH� XVHUV�PD\�EH�XQDEOH�WR�XWLOL]H�WKH�SURGXFW�IXOO\�RU�EHFRPH IUXVWUDWHG�

OHDGLQJ�WR�GLVLQWHUHVW�

7KH�PHWKRG�FKRVHQ�WR�EHVW�UHGXFH�WKH�SRWHQWLDO�KD]DUGV�RI�WKLV�ULVN�LV�WR�LQFOXGH�H[WHQVLYH�

GRFXPHQWDWLRQ�DV�ZHOO�DV�FOHDU�LQVWUXFWLRQV�RQ�WKH�XVDJH�RI�WKLV�SURGXFW��7KH�GRFXPHQWDWLRQ�ZLOO�



��

QHHG�WR�FOHDUO\�DQG�XQDPELJXRXVO\�FRYHU�HDFK�DVSHFW�RI�WKH�ZRUNEHQFK�DQG�LWV�FRPPDQG�OLQH�

LQWHUIDFH��7KLV�GRFXPHQWDWLRQ�VKRXOG�DOORZ�XVHUV�WR�ILQG�WKH�GHVLUHG�LQIRUPDWLRQ�QHHGHG�WR�

HIIHFWLYHO\�XVH�RXU�SURGXFW��7KH�VHFRQG�SDUW�RI�WKLV�VWUDWHJ\�LV�WKH�FUHDWLRQ�RI�LQVWUXFWLRQV�IRU�WKH�

SURGXFWV�XVHV��7KHVH�LQVWUXFWLRQV�FRXOG�FRPH�LQ�WKH�IRUP�RI�VLPSOH�PDQXDOV��YLGHR�

GHPRQVWUDWLRQ��DQG�RU�VWHS�E\�VWHS�JXLGHV��7KHVH�YDULRXV�IRUPV�RI�LQVWUXFWLRQ�VKRXOG�FRYHU�

FRPPRQ�XVH�FDVHV�RI�RXU�SURGXFW�LQ�D�FOHDU�DQG�FRQFLVH�PDQQHU� VR�LW LV�HDV\�WR�IROORZ�

7KLV�SURMHFW�IHDWXUHV�DQ�HQYLURQPHQWDO�UHTXLUHPHQW�ZKLFK�VWDWHV�WKDW�WKH�SURGXFW�PXVW�EH�

IXQFWLRQDO RQ�$SSOH¶V�PRELOH�GHYLFHV��7KH�SRUWLRQ�RI�WKLV�SURMHFW�WKDW�LV�XVHG�LQ�PRELOH�GHYLFHV�LV�

WKH�$3,��7KLV�$3,�PXVW�FROOHFW�GDWD�DQG�LPDJHV�IURP�WKH�SKRQH�DQG�VWRUH�WKHP�IRU�ODWHU�H[SRUW��

7KLV�$3,�PXVW�DOVR�EH�XVHG�LQ WKH SURGXFW�FUHDWHG�E\�WKH�XVHU�ZKLFK XVHV WKH�NHUQHOV�JHQHUDWHG�

E\�WKH�ZRUNEHQFK�LQ�RUGHU�WR�PDLQWDLQ�FRQVLVWHQW�IXQFWLRQ��6LQFH�$SSOH�LV�D�WKLUG�SDUW\�ZKRP�

WKLV�SURMHFW¶V�WHDP�KDV�QR�FRQWURO�RYHU� LW�LV�SRVVLEOH�WKDW�WKH\�PLJKW�XSGDWH�WKHLU�PRELOH�GHYLFH�

SURGXFW¶V�V\VWHPV��7KLV�XSGDWH�FRXOG�UHVXOW�LQ�WKH�$3,�FHDVLQJ�WR�IXQFWLRQ�RU�PD\�UHPRYH�WKH�

YLDELOLW\�RI�WKH�$3,� LI VDLG XSGDWH�UHPRYHV�WKH�DELOLW\�WR�JDWKHU�GDWD�DQG�LPDJHV��7KLV�SRVHV�D�

SRWHQWLDO�ULVN�ZKRVH�VHYHULW\�LV�YHU\�KLJK��7KLV�HYHQW��VKRXOG�LW�RFFXU�ODWH�LQ�GHYHORSPHQW��ZRXOG�

FRPSOHWHO\�GHUDLO�WKH�SURMHFW��/XFNLO\�WKLV�SRVVLELOLW\�KDV�D�YHU\�ORZ�FKDQFH�RI�RFFXUULQJ�DQG�

PD\�LQVWHDG�UHVXOW�LQ�PLQRU�FKDQJHV WR�WKH�$3,��7KH�EHVW�IRUP�RI�SUHYHQWLRQ�WKDW�WKLV�WHDP�FDQ�

SURYLGH�IRU�WKLV�VFHQDULR�LV�WR�FORVHO\�PRQLWRU�$SSOH�DQG�LWV¶�PRELOH�GHYLFH�V\VWHP�XSGDWHV�VR�

WKDW�DQ\�SRWHQWLDO�LVVXHV�FDQ�EH�LGHQWLILHG�DQG�IL[HG�LPPHGLDWHO\�



��

2XU�SURMHFW�XVHV�7HQVRU)ORZ DV�LW�LV�RQH�RI�WKH�IHZ�PDFKLQH�OHDUQLQJ�V\VWHPV�ZKLFK�FDQ�

EH�FRQYHUWHG�LQWR�$SSOH�&RUH�0/��7KLV�FUHDWLRQ�RI�$SSOH�&RUH�0/�LV�D�UHTXLUHPHQW�LPSRVHG�E\�

RXU�FOLHQW��,W�LV�SRVVLEOH�WKDW�WKLV�UHTXLUHPHQW�PD\�HQG�XS EHFRPLQJ�LPSRVVLEOH�WR�IXOILOO�LI $SSOH�

FKDQJHV�LWV�FRQYHUVLRQ�V\VWHP�VR�WKDW�LW�QR�ORQJHU�VXSSRUWV�WKH�7HQVRU)ORZ XVHG�LQ�RXU�

ZRUNEHQFK��%HFDXVH�WKLV�FRXOG�UHVXOW�LQ�D�IDLOXUH�WR�PHHW�RXU�FRQWUDFW�EHWZHHQ�WKH WHDP�DQG�RXU�

FOLHQW� WKLV�ULVN�LV�D�KLJK�OHYHO WKUHDW��7KLV�ULVN�LV�QRW�YHU\�OLNHO\�WR�RFFXU�DV�$SSOH�KDV�JLYHQ�QR�

LQGLFDWLRQ�RI�PDNLQJ�DOWHUDWLRQV�WR�WKH�FRQYHUWHU�DQG�LW�PD\�DOVR�EH�SRVVLEOH�WR�FRQWLQXH�XVLQJ�WKH�

ROG�FRQYHUWHU�ZLWKRXW�DQ\�PDMRU�LVVXHV��7KH�RQO\�FRXUVH�RI�DFWLRQ�LV�WR�HQVXUH�WKDW�RXU�FOLHQW�LV�

DZDUH�RI�WKLV�ULVN�LQ�RUGHU�WR�DYRLG�OLWLJDWLRQ�DQG�WR�PRQLWRU�WKH�VLWXDWLRQ�LQ�RUGHU�WR�SURYLGH�D�

TXLFN�UHVSRQVH�WKDW�ZLOO�KRSHIXOO\�VDWLVI\�WKH�FOLHQW¶V�QHHGV�

7KH�SURMHFW�SODQ�IRU�RXU�WHDP�IRFXVHV�RQ�WKH������IDOO�VHPHVWHU�WLPHIUDPH��7KH�PDMRU�HYHQWV�

WKDW�DUH�WKH�PRVW�UHOHYDQW�DW�WKLV�WLPH�DUH�WKH�WHFK�GHPR�SUHVHQWDWLRQ�DQG�RXU�ILQDO�UHTXLUHPHQWV�

SDSHU��ZKLFK�PXVW�EH�ILQDOL]HG�VR�WKDW�RXU�FOLHQW�ZLOO�VLJQ�RII�RQ�LW���7KH�WHFK�GHPR�SUHVHQWDWLRQ�

LV�WKH�FXUUHQW�IRFXV�RI�RXU�WHDP�DQG�WKXV�KDV�EHHQ�SODQQHG�RXW�LQWR�LWV�ILQHU�GHWDLOV�

7KH�FXUUHQW�SURMHFW�SODQ� DV�VHHQ�LQ�)LJXUH��� LV�DV�IROORZV��7KH�WHDP�KDV�DOUHDG\�FRPSOHWHG�

WKH�PLOHVWRQH�RI�IXOO\�UHVHDUFKLQJ�WKH�WHFKQLFDO�IHDVLELOLW\�RI�WKLV�SURMHFW��7KLV�ZDV�D�

PDMRU PLOHVWRQH�WKDW�DOORZHG�WKH�WHDP�WR�IXUWKHU�LWV�XQGHUVWDQGLQJ�RI�WKH�SURMHFW�DQG�WKH�SURMHFW¶V�

YLDELOLW\�PRYLQJ�IRUZDUG��6KRZQ�E\�WKH�³QRZ´�OLQH�LQ�)LJXUH����DW WKLV�FXUUHQW�SRLQW�LQ�WLPH�WKH�

WHDP�KDV ILQLVKHG WKH�$3, �7HQVRU)ORZ�FODVVLILHU GHPRQVWUDWLRQ�DV�ZHOO�DV�IXOO\�XSGDWH�WKH�

FXUUHQW�WHDP�ZHEVLWH��$VLGH�IURP�WKHVH�PLOHVWRQHV�WKH�WHDP�LV�FXUUHQWO\�LQ�WKH�SURFHVV�RI�



��

ILQDOL]LQJ�WKH�UHTXLUHPHQWV�DFTXLVLWLRQ�LQ�RUGHU�WR�KDYH�WKH�FOLHQW�EH�DSSURYHG�DQG�VLJQHG�E\�WKH�

FOLHQW�

)LJXUH����&XUUHQW�3URMHFWHG�SODQ�WKRXJK�����

6LQFH�WKH�EHJLQQLQJ�RI�WKLV�SURMHFW�WKH�WHDP�KDV�EHHQ�ZRUNLQJ�WRZDUGV�WKH PDMRU�

PLOHVWRQH�RI�FRPSOHWLQJ�WKH�UHTXLUHPHQWV�DFTXLVLWLRQ�WKDW�ZLOO FUHDWH�DQ�LQLWLDO�FRQWUDFW�IRU�RXU�

FOLHQW�WR�VLJQ�E\ 'HFHPEHU���WK��)LJXUH����� 7KLV�WDVN�LV FXUUHQWO\�RQ�WUDFN�WR EH ILQDOL]HG DQG�

DSSURYHG�E\�WKH�FOLHQW��7KH�FXUUHQW�IRFXV�RI�WKH�WHDP�LV�WR�HQVXUH�WKLV�GRFXPHQW�PHHWV�WKH�

H[SHFWDWLRQ�RI�RXU�FOLHQW�DQG�WR�FRQWLQXH�WR�SUHSDUH�IRU�WKH�GHYHORSPHQW�SKDVH�QH[W�VHPHVWHU��

&XUUHQWO\�RQOLQH�7753*�SOD\HUV�DUH�JLYHQ�D�FKRLFH�RQ�KRZ�WR�UROO�GLFH��7KH\�FDQ�UROO�

WKHLU�RZQ�SK\VLFDO�VHW�WKHQ�FRQYH\�WKH�UHVXOWV�WR�WKHLU�JURXS��H�J��SLFWXUH��YLGHR��OLYH�IHHG��YRFDO���

UHVXOWLQJ�LQ WKH�SRWHQWLDO RI�WKH�JURXS�DFFXVLQJ�WKHP RI FKHDWLQJ��2U�WKH\�FDQ�XVH�DQ�RQOLQH�GLFH�

JHQHUDWRU�DQG�EH�IRUFHG�WR�OHW�D�FRPSXWHU�GHWHUPLQH�WKH�IDWH�RI�WKHLU�FKDUDFWHU��PHDQZKLOH�WKHLU�

SK\VLFDO�VHW�WKH\�KDYH�FRPH�WR�ORYH� FROOHFWV GXVW�

2XU�VSRQVRU� 0U� 5RELQVRQ�ZDQWV�WR�FUHDWH�D�SURGXFW�WKDW�VROYHV�WKLV�SUREOHP�E\�

FUHDWLQJ DQ DSSOLFDWLRQ WKDW�DOORZV�RQOLQH�7753*�SOD\HUV�WR�UROO�WKHLU�RZQ�VHW�RI�GLFH��ZKLOH�DOVR�
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GHFUHDVLQJ�WKHLU�DELOLW\�WR�FKHDW��7R�DFKLHYH�WKLV�JRDO� 0U� 5RELQVRQ�ZDQWV�WR�FUHDWH�D�IHDWXUH�RI�

WKH�DSSOLFDWLRQ�WKDW GHWHFWV�SRO\KHGUDO�GLFH�DQG�WKHLU�UHVXOW�XVLQJ�PDFKLQH�OHDUQLQJ�

2XU�SURMHFW�ZLOO�KHOS�0U� 5RELQVRQ�ZLWK KLV�DSSOLFDWLRQ�E\�FUHDWLQJ�D�ZRUNEHQFK�DQG�$3,�

WKDW�ZLOO�DVVLVW�LQ�WKH�FUHDWLRQ�RI�D�PDFKLQH�OHDUQLQJ�IXQFWLRQ�WKDW�XVHV�GDWD�FROOHFWHG�IURP�D�

PRELOH�GHYLFH��7KH�GDWD�FROOHFWHG�IURP�WKH�PRELOH�GHYLFH�ZLOO�XVH�WKH�$3,�WKDW�ZH�ZLOO�FUHDWH�

VSHFLILFDOO\�WR�ZRUN�DORQJVLGH�WKH�ZRUNEHQFK�WR�XQLI\�WKH�GDWD�DQG�UHPRYH�LQFRQVLVWHQFLHV�IURP�

XVH�DIWHU�WUDLQLQJ��7KLV�ZLOO�DOORZ�XVHUV�WR�HDVLO\�FUHDWH�DQG�YDOLGDWH�YDULRXV�PDFKLQH�OHDUQLQJ�

PRGHOV�WR�EH�XVHG�LQ�WKHLU�RZQ�SURMHFWV�VXFK�DV�DQ�DSS�WKDW�UHDGV�SK\VLFDO SRO\KHGUDO�GLFH��

3URMHFWV�VXFK�DV�WKLV�ZRXOG�DOORZ�RQOLQH�SOD\HUV�WR�EH�DEOH�WR�SOD\�WKH�JDPH�ZLWK�WKHLU�RZQ�GLFH��

JLYLQJ�WKHP�D�VHQVH�RI�FRQWURO�RYHU�WKHLU�FKDUDFWHU�ZKHQ�SOD\LQJ�WKH�JDPH�

,Q WKLV�GRFXPHQW�ZH�KDYH�VKRZQ�WKH�UHTXLUHPHQWV�IRU�ZKDW�RXU�SURMHFW�VKRXOG�

DFFRPSOLVK��$V�ZH�SURJUHVV�ZLWK�WKLV�SURMHFW��ZH�ZLOO�EH�FRQVWDQWO\�FRPPXQLFDWLQJ�ZLWK�WKH�

FOLHQW�DV�ZHOO�DV�UHIHUULQJ�WR�WKLV�GRFXPHQW��WR�HQVXUH�WKH�SURGXFW�ZH�FUHDWH�PHHWV�WKH�FOLHQW¶V�

QHHGV��,Q�DGGLWLRQ��RXU�FOLHQW�ZLOO�UHYLHZ�DQG�VLJQ�WKLV�GRFXPHQW�WR�VKRZ�KLV�DSSURYDO�RI�WKH�

UHTXLUHPHQWV�IRU�WKLV�DVVLJQPHQW�

:H�EHOLHYH�ZH�KDYH�D�VWURQJ�DSSURDFK�WRZDUGV�VROYLQJ�WKH�LVVXH�DW�KDQG��:H�DUH�RQ�WUDFN�

WR�FRPSOHWH�RXU�SURGXFW�E\�0D\�������:H�KDYH�DOUHDG\�FRPSOHWHG�RXU�WHFKQLFDO�IHDVLELOLW\�DQG�

FUHDWHG�D�GHPR�WKDW�GLVSOD\V�WKH�SRWHQWLDO�RI�RXU�SURMHFW��2XU�GHPR�VKRZV�WKDW�7HQVRU)ORZ�FDQ

LGHQWLI\�WKH�YDOXH�RI�D�UHJXODU�SLS�GLFH��DV�ZHOO�DV�GHWHFW�D�JLYHQ�SRO\KHGUDO�GLFH��,Q�DGGLWLRQ��RXU�

GHPR�VKRZV�WKDW�ZH�FDQ�WDNH�DQ�LPDJH�IURP�DQ�L3KRQH�DQG�VRPH�RI�LWV�DFFHOHURPHWHU�GDWD�DQG�

GLVSOD\�WKH�GDWD��:H�ZLOO�FRQWLQXH�WR�GHYHORS�RXU�SURMHFW�LQ�WKH�XSFRPLQJ�PRQWKV�WR�SURGXFH�D�

ILQDO�ZRUNEHQFK�DQG�$3,�WKDW�RXU�VSRQVRU�GHVLUHV��7KURXJKRXW�WKH�FRXUVH�RI�RXU�SURMHFW�ZH�ZLOO�

REVHUYH�WKH�SRWHQWLDO�XSGDWHV�DQG�FKDQJHV�WR�$SSOH�&RUH�0/��$SSOH�,26��DQG�7HQVRU)ORZ��:H�



��

ZLOO�DOVR�FRQGXFW�IXUWKHU�UHVHDUFK�LQWR�IXWXUH�SRWHQWLDO�LVVXHV�VXFK�DV�WUDLQLQJ�PRGHO�WLPH�IUDPHV�

DQG�PXOWL�SODWIRUP�GHYHORSPHQW�

2XU�WHDP�EHOLHYHV�WKDW�RXU�SLSHOLQH�ZLOO�EH�DQ�LQVWUXPHQWDO�WRRO�IRU�FUHDWLQJ�QRW�MXVW�GLFH�

FODVVLILHUV��EXW�IRU�IXUWKHULQJ�WKH�ZRUOG�RI�PDFKLQH�OHDUQLQJ�E\�UHGXFLQJ�WKH�FRPSOH[LW\�RI�HQWU\��

7KH�LPSOLFDWLRQV�RI�RXU�SURMHFW�DUH EH\RQG�GLFH�DQG�HYHQ�LPDJHU\��2XU�SURMHFW�ZLOO�QRW�RQO\�KHOS�

RXU�FOLHQW�FUHDWH�KLV�DSSOLFDWLRQ�WR�KHOS�WKH�7753*�FRPPXQLW\�EXW KDV�WKH�SRWHQWLDO�WR�KHOS PRUH�

SURMHFWV DVVLVW�RWKHU�FRPPXQLWLHV��2XU�SURMHFW�FRXOG�EH�XVHG�LQ�FRXQWOHVV�IXWXUH�SURMHFWV�DQG KHOS�

XVKHU�D�ZDYH�RI�GHYHORSHUV�WR�FUHDWH�FODVVLILHUV�WR�VROYH�IXWXUH�SUREOHPV�DQG�LPSURYH�WKH�ZRUOG�

WKURXJK�PDFKLQH�OHDUQLQJ� :H�DUH�RQ�WUDFN�ZLWK�RXU�SURMHFW�DQG�UHDG\�WR�WDNH�RQ�WKH�FKDOOHQJHV�

DKHDG�


