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$EVWUDFW

$TXDUHOOH�LV�D�WKUHH�\HDU�SURMHFW�VXSSRUWHG�E\�WKH�7HOHPDWLFV�$SSOLFDWLRQV�3URJUDPPH�RI�WKH�(XURSHDQ�8QLRQ�
DLPLQJ�DW�GHVLJQLQJ�D�UHVRXUFH�GLVFRYHU\�V\VWHP�RQ�WKH�,QWHUQHW��DSSOLHG�WR�FXOWXUDO�KHULWDJH�GRFXPHQWDWLRQ��7KH
V\VWHP�UHOLHV�RQ�WKH�=������SURWRFRO�WR�VXSSRUW�DFFHVV�WR�KHWHURJHQHRXV�GDWDEDVHV��LQFOXGLQJ�6*0/�GRFXPHQW
UHSRVLWRULHV��,WV�PRVW�RULJLQDO�IHDWXUHV�DUH�GLUHFW�OLQNLQJ�IURP�6*0/�GRFXPHQWV�WR�GDWDEDVH�UHFRUGV��DQ
DGYDQFHG�OLQN�PDQDJHPHQW�IDFLOLW\��DQG�TXHU\�EURDGFDVWLQJ�WR�G\QDPLFDOO\�VHOHFWHG�GDWDEDVHV

.H\ZRUGV��UHVRXUFH�GLVFRYHU\��=�������OLQN�PDQDJHPHQW��KHWHURJHQHRXV�GDWDEDVHV��FXOWXUDO�KHULWDJH�

�

�� 2EMHFWLYHV

0DQ\�W\SHV�RI�UHVRXUFHV�DUH�PDGH�DYDLODEOH�WKURXJK�WKH�,QWHUQHW��VWUXFWXUHG�GRFXPHQWV��H�J��6*0/�GRFXPHQWV��
WH[WXDO�GRFXPHQWV�ZLWK�D�UHODWLYHO\�ZHDN�VWUXFWXUH��H�J��KWPO�SDJHV���XQVWUXFWXUHG�WH[WV��H�J��SRVWVFULSW�RU�SGI
ILOHV��FKDUDFWHU�ILOHV���GDWDEDVH�UHFRUGV��DQG�YDULRXV�NLQGV�RI�ILOHV�FRQWDLQLQJ�LPDJHV��VRXQGV��JUDSKLFV��HWF��
ZKLFK�FDQ�EH�FRQVLGHUHG�DV�XQVWUXFWXUHG�DV�IDU�DV�LQIRUPDWLRQ�UHWULHYDO�LV�FRQFHUQHG�

$�UHVRXUFH�GLVFRYHU\�V\VWHP��5'6��LV�D�IDFLOLW\�RIIHUHG�WR�HQG�XVHUV�WR�KHOS�WKHP�WR�UHWULHYH�WKH�UHVRXUFHV�ZKLFK
DUH�UHOHYDQW�WR�WKHLU�FXUUHQW�QHHGV��,Q�RXU�YLHZ��D�5'6�VKRXOG��DV�IDU�DV�SRVVLEOH��KDYH�WKH�IROORZLQJ�IHDWXUHV�

 � ,W�VKRXOG�KLGH�WKH�GLVWULEXWLRQ�RI�GDWD�IURP�WKH�HQG�XVHU��WKH�,QWHUQHW��RU�D�VXE�SDUW�RI�LW��VKRXOG�DSSHDU�WR�WKH
XVHU�DV�D�JOREDO�LQIRUPDWLRQ�UHSRVLWRU\�

 � ,W�VKRXOG�EH�DEOH�WR�UHWULHYH�VWUXFWXUHG�DV�ZHOO�DV�XQVWUXFWXUHG�LQIRUPDWLRQ��,QIRUPDWLRQ�VWUXFWXUH��ZKHQHYHU
DYDLODEOH��VKRXOG�EH�H[SORLWHG�WR�DOORZ�PRUH�DFFXUDWH�UHWULHYDO�

 � ,W�VKRXOG�SURFHVV�LQIRUPDWLRQ�ZKLFK�LV�RUJDQLVHG�DQG�LQGH[HG�WR�VXSSRUW�D�UHWULHYDO�SURFHVV��H�J��GDWDEDVHV��
DV�ZHOO�DV�LQIRUPDWLRQ�ZKLFK�LV�QRW�DXWKRUHG�ZLWK�WKH�REMHFWLYH�RI�IDFLOLWDWLQJ�UHWULHYDO��H�J��+70/�SDJHV�RQ
WKH�:HE��

 � ,W�VKRXOG�VXSSRUW�KHWHURJHQHLW\�RI�LQIRUPDWLRQ�VWUXFWXUH��LQFOXGLQJ�KHWHURJHQHLW\�RI�GDWDEDVH�VFKHPDV�DQG�RI
6*0/�'RFXPHQW�7\SH�'HILQLWLRQV��'7'���DQG�WKLV�KHWHURJHQHLW\�VKRXOG�LGHDOO\�EH�KLGGHQ�WR�WKH�HQG�XVHU�

 � ,W�VKRXOG�VXSSRUW�KHWHURJHQHLW\�RI�LQIRUPDWLRQ�VRXUFHV��+773�VHUYHUV��YDULRXV�GDWDEDVH�PDQDJHPHQW
V\VWHPV��DQG�FODVVLFDO�LQIRUPDWLRQ�UHWULHYDO�V\VWHPV��VXFK�DV�OLEUDU\�23$&V��VKRXOG�EH�FRQVLGHUHG�DV
SULPDU\�FRQWHQW�VRXUFHV�

 � ,W�VKRXOG�VXSSRUW�PXOWLOLQJXDOLW\�RI�WH[WXDO�LQIRUPDWLRQ�



�

 � ,W�VKRXOG�QRW�RYHUEXUGHQ�QHWZRUN�UHVRXUFHV�E\�WUDQVPLWWLQJ�HQWLUH�GRFXPHQWV�UDWKHU�WKDQ�LQGH[�GDWD�RU
FRQWHQW�ODEHOV�

 � ,W�VKRXOG�JXDUDQWHH�WKDW��ZKHQ�VRPH�UHVRXUFH�LV�LGHQWLILHG�DQG�SURSRVHG�WR�WKH�XVHU�DV�D�UHVXOW�RI�D�TXHU\��WKH
UHVRXUFH�HIIHFWLYHO\�H[LVWV�DQG�FDQ�EH�GRZQORDGHG��L�H��WKH�5'6�VKRXOG�QRW�SURSRVH�GDQJOLQJ�OLQNV�

 � ,W�VKRXOG�VXSSRUW�VRPH�TXHU\�UHILQHPHQW�IDFLOLW\�

2XU�REMHFWLYH�LV�WR�GHVLJQ�D�5'6��WDNLQJ�DV�D�WHVWEHG�WKH�LPSOHPHQWDWLRQ�RI�D�GLVWULEXWHG�GRFXPHQWDWLRQ�V\VWHP
RQ�WKH�FXOWXUDO�KHULWDJH��7DNLQJ�LQWR�DFFRXQW�WKH�FKDUDFWHULVWLFV�RI�WKLV�DSSOLFDWLRQ�GRPDLQ��ZH�KDYH�GHFLGHG�WR
UHOD[�VRPH�RI�WKH�GHVLUDEOH�IHDWXUHV�PHQWLRQHG�EHIRUH��WKH�$TXDUHOOH�5'6�LV�QRW�VFDODEOH�WR�WKH�ZKROH�,QWHUQHW�
DQG�ZH�ZLOO�FRQVLGHU�DV�SULPDU\�LQIRUPDWLRQ�HLWKHU�GDWDEDVHV��RU�FROOHFWLRQV�RI�6*0/�GRFXPHQWV��:H�KDYH�QRW
WULHG�WR�VXSSRUW�GLUHFW�UHWULHYDO�RI�XQVWUXFWXUHG�LQIRUPDWLRQ�H�J��KWPO��SRVWVFULSW�RU�SGI�ILOHV��XQOHVV�WKH\�KDYH
EHHQ�SUHYLRXVO\�LQGH[HG�LQ�D�GDWDEDVH�

�� 7KH�$SSOLFDWLRQ�'RPDLQ

$TXDUHOOH�DLPV�DW�GHVLJQLQJ�DQ�LQIRUPDWLRQ�V\VWHP�HQDEOLQJ�SURIHVVLRQDOV�WR�VKDUH�DFURVV�(XURSHDQ�ERUGHUV
FXOWXUDO�LQIRUPDWLRQ�UHODWHG�WR�SDLQWLQJV��VFXOSWXUHV��KLVWRULFDO��VLWHV�DQG�PRQXPHQWV��PXVLFDO�LQVWUXPHQWV�DQG
IXUQLWXUH��7KH�:HE�LV�PRUH�DQG�PRUH�XVHG�E\�PXVHXPV�DQG�FXOWXUDO�RUJDQLVDWLRQV�IRU�EURDGFDVWLQJ��FXOWXUDO
FRQWHQWV��VHH�IRU�LQVWDQFH�WKH�VLWHV�RI�WKH�/RXYUH�>�@�RU�8IIL]L�>�@���DV�ZHOO�DV�IRU�H[FKDQJLQJ��FXOWXUDO
LQIRUPDWLRQ�DW�DQ�LQWHUQDWLRQDO�OHYHO��&XUUHQW�:HE�WHFKQRORJ\�SURYLGHV�WKH�QHFHVVDU\��VWDQGDUGLVDWLRQ�DQG�JOREDO
FRPPXQLFDWLRQ�LQIUDVWUXFWXUH��EXW�H[LVWLQJ�WRROV�VXIIHU�IURP�VHYHUDO�OLPLWDWLRQV��WKH�JHQHUDO�:HE�ODFNV�D
SRZHUIXO�5'6�DGDSWHG�WR�SURIHVVLRQDO�QHHGV��DQG�WKH�+70/�GRFXPHQW�PRGHO�LV�PXFK�WRR�ZHDN�IRU�UHSUHVHQWLQJ
WKH�ULFK�VWUXFWXUH�RI�FRPSOH[�FROOHFWLRQV�RI�GLJLWDO�GRFXPHQWV�

0XVHXP�FXUDWRUV��XUEDQ�SODQQHUV��FRPPHUFLDO�SXEOLVKHUV�DQG�UHVHDUFKHUV�VKRXOG�EH�DEOH�WR�FROOHFW�LQIRUPDWLRQ
UHOHYDQW�WR�WKHLU�QHHGV�RU�LQWHUHVWV�QRWZLWKVWDQGLQJ�WKH�LQIRUPDWLRQ�ORFDWLRQ��DQG�RUJDQLVDWLRQ��,Q�DGGLWLRQ��HDFK
DXWKRU�RI�D�JLYHQ�LQIRUPDWLRQ�FRPSRQHQW�VKRXOG�EH�DEOH�WR��OLQN�GLUHFWO\�D�SDUW�RI�KLV�KHU�RZQ�FUHDWLRQ�WR�DQRWKHU
LQIRUPDWLRQ�DVVHW�FUHDWHG�DQG�XSGDWHG�E\��DQRWKHU�DXWKRU��/LQNLQJ��DQQRWDWLQJ�DQG�FRPPHQWLQJ�RQ�UHOHYDQW
SLHFHV�RI�LQIRUPDWLRQ�EHORQJLQJ�WR�GLIIHUHQW��VRXUFHV�ZLOO�EULQJ�PXFK�PRUH�WKDQ�VLPSOH�DFFHVV�WR�H[LVWLQJ
LQIRUPDWLRQ��LW�ZLOO�DGG�YDOXH�WR��WKH�LQIRUPDWLRQ�FRQWHQW�LWVHOI��7KH�RYHUDOO�$TXDUHOOH�DUFKLWHFWXUH�LV�GHVLJQHG�WR
UHOLHYH�XVHUV��IURP�WKH�FXPEHUVRPH�PDQXDO�WDVN�RI�PDLQWDLQLQJ�FURVV�UHIHUHQFHV�DV�ZHOO�DV�WR�VXSSRUW�WKH�KLJK
SUHFLVLRQ�UHTXLUHG�LQ�UHIHUHQFLQJ�DQG�UHWULHYDO�

,Q�RUGHU�WR�GHYHORS�VXFK�K\SHUPHGLD�QHWZRUNV�RI�PXOWLPHGLD�GRFXPHQWV��$TXDUHOOH�UHOLHV�RQ��WZR�PDLQ�VRXUFHV
RI�FXOWXUDO�LQIRUPDWLRQ��H[LVWLQJ�SULPDU\�PDWHULDO��FDOOHG�DUFKLYH�GDWD��VXFK��DV�UHFRUGV��GUDZLQJV��PDSV�RU�WH[W
EDVHV�SURYLGHG�E\�WKH�GLIIHUHQW�FXOWXUDO�RUJDQLVDWLRQV��PXVHXPV��JDOOHULHV��HWF����DQG�VHFRQGDU\�PDWHULDO��UHIHUUHG
WR�DV�IROGHUV��LQ�WKH�IRUP�RI�6*0/��GRFXPHQWV��GHVFULELQJ��FRPPHQWLQJ�RQ�DQG�UHIHUULQJ�WR�DUFKLYH�GDWD��DV�ZHOO
DV�DGGLQJ�QHZ�LQIRUPDWLRQ��)ROGHUV��LQ�WKH�$TXDUHOOH�VHQVH��DUH�FRQVLGHUHG�DV�FRQWDLQHUV�JDWKHULQJ�D�VWUXFWXUHG
FROOHFWLRQ�RI�VSHFLILF�LQIRUPDWLRQ�HOHPHQWV��DUFKLYH�GDWD���ZKLFK�FDQ�EH�VHPDQWLFDOO\�OLQNHG�WRJHWKHU��LQWUD�RU
LQWHU�IROGHU�UHIHUHQFHV���7KH�IROORZLQJ�DUH�H[DPSOHV�RI�IROGHUV��

 � IROGHUV�RQ��DUFKLWHFWXUDO�VLWHV��PRQXPHQWV�RU�REMHFWV��HWF���VXFK�DV�WKRVH�DFWXDOO\�SURGXFHG�E\�WKH�

,QYHQWDLUH
*HQHUDO

�RI�WKH�)UHQFK�0LQLVWU\�RI�&XOWXUH�>�@�

 � IROGHUV�SUHSDUHG�E\�PXVHXP�FXUDWRUV�DV�VXSSRUWLQJ�GRFXPHQWDWLRQ�IRU�DQ�H[KLELWLRQ�H�J��7UHDVXUHV�IURP
0RXQW�$WKRV�>�@

 � IROGHUV�FUHDWHG�E\�D��FRPPHUFLDO�SXEOLVKHU�WR�HGLW�D�FLW\�JXLGH�

,Q�RUGHU�WR�FUHDWH�D�IROGHU��XVHUV�FDQ�VWDUW�WR�UHWULHYH��YLD�TXHULHV�RQ�DUFKLYH�DQG�IROGHU�VHUYHUV���FXOWXUDO�KHULWDJH
LQIRUPDWLRQ�UHODWHG�WR�WKHLU�VWXG\�RU�UHVHDUFK�LQWHUHVW��)XUWKHUPRUH��WKH\�FDQ��EURZVH�WKURXJK�WKH�UHWULHYHG
IROGHU
V�VWUXFWXUH�DQG�K\SHUOLQNV�WR�LGHQWLI\�SDUWLFXODU�REMHFWV�RI��LQWHUHVW��7KHQ�WKH�XVHU�FDQ�LQVHUW�LQWR�WKH�QHZ
IROGHU�UHIHUHQFHV�WR�WKH�UHOHYDQW�REMHFWV��YLD��DQ�6*0/�HGLWRU��8VHUV�ZLOO��F\FOH��EHWZHHQ�HGLWLQJ��UHWULHYDO�DQG
EURZVLQJ�XQWLO�WKH\�DFKLHYH�D�VDWLVIDFWRU\�SURGXFW�>�@��7KHUHIRUH��TXHULHV�RQ�GDWD�DYDLODEOH�LQ�DUFKLYH�DQG�IROGHU
VHUYHUV�SOD\�D��FHQWUDO�UROH�ZLWKLQ�WKH�$TXDUHOOH�LQIRUPDWLRQ�GLVFRYHU\�V\VWHP�

6LQFH�WKHUH�KDV�EHHQ�OLWWOH�FRRUGLQDWLRQ�EHWZHHQ�WKH�FXOWXUDO�RUJDQLVDWLRQV�LQ�VHWWLQJ�XS�DUFKLYH�VHUYHUV��H[LVWLQJ
SULPDU\�PDWHULDO�LV�FXUUHQWO\�DYDLODEOH�LQ�YDULRXV�IRUPV�DQG�VWUXFWXUHV���UHFRUGV��WH[WV��LPDJHV��GUDZLQJV�
GDWDEDVHV��HWF����DQG�LW�LV�PDQDJHG�E\�TXLWH�GLIIHUHQW�SODWIRUPV��DQG�V\VWHPV���'DWD�%DVH�0DQDJHPHQW�6\VWHPV
�'%06���,QIRUPDWLRQ�5HWULHYDO�6\VWHPV��,56����.QRZOHGJH�%DVH�6\VWHPV��.%6���,Q�DGGLWLRQ��IROGHU�WH[WV�DQG
WKHLU�UHIHUHQFHV�WR�SULPDU\�PDWHULDO�VKRXOG�FRQIRUP�WR�WKH�IROGHU�6*0/�VWUXFWXUH�GHILQHG��E\�D�'RFXPHQW�7\SH



�

'HILQLWLRQ��'7'���$TXDUHOOH�LV�GHVLJQHG�WR�VXSSRUW�DQ�RSHQ�QXPEHU�RI��'7'V�DFFRUGLQJ�WR�WKH�XVHU�QHHGV��)RU
WKH�ILUVW�HYDOXDWLRQ�SKDVH��WKH�SURMHFW��DGRSWHG�WKH�&,0,�&+,2�'7'��&XOWXUDO�+HULWDJH�,QIRUPDWLRQ�2Q�/LQH�>�@�
DQG�WKDW�RI�WKH�

&ODVVHXU�G
,QYHQWDLUH

��&,��IURP�WKH�)UHQFK�0LQLVWU\�RI�&XOWXUH�>�@��2WKHU�'7'V�FRQIRUPLQJ�WR
WKH�HPHUJLQJ�;0/�VWDQGDUG�ZLOO�EH�FRQVLGHUHG�LQ�D�ODWHU�SKDVH�RI�WKH�SURMHFW�

$TXDUHOOH�GRHV�QRW�LPSRVH�D�GDWD�VFKHPD�RQ�WKH�SULPDU\�PDWHULDO��ZKLFK�UDQJHV�IURP�VWURQJO\�VWUXFWXUHG��LQ
UHFRUG�RULHQWHG�UHODWLRQDO�EDVHV�RU�JUDSK�RULHQWHG��REMHFW�EDVHV���WR�VHPL�VWUXFWXUHG��ZKHUH�WKH�VWUXFWXUH�LV�ORRVHU�
RU�LUUHJXODU��RU�LPSOLFLW��LQ�6*0/�RU�ELEOLRJUDSKLF�EDVHV���DQG�XQVWUXFWXUHG�UDZ�GDWD��LPDJHV�RU�GUDZLQJV��

4XHU\LQJ�WKHVH�KHWHURJHQHRXV�DQG�PXOWLOLQJXDO�GDWD�VRXUFHV��LQ�D�WUDQVSDUHQW�ZD\�IRU�HQG�XVHUV��LV�WKH�FHQWUDO
LVVXH�RI�WKH�$TXDUHOOH�SURMHFW�

�� 5HODWLRQVKLS�WR�RWKHU�ZRUN

$�QXPEHU�RI�WRROV�DUH�DYDLODEOH�WR�IDFLOLWDWH�GLVFRYHU\�RI�UHVRXUFHV��7KH�PRVW�ZLGHO\�XVHG�IDOO�LQWR�WKUHH
FDWHJRULHV��VHDUFK�VHUYLFHV��ZKLFK�DUH�EDVHG�RQ�FHQWUDOLVHG�DXWRPDWLF�IXOO�WH[W�LQGH[LQJ�RI�WH[WXDO�ILOHV��FRQWHQW�
URXWLQJ�V\VWHPV��ZKLFK�DUH�EDVHG�RQ�VRPH�FRQWHQW�ODEHOOLQJ�WR�DVVLVW�WKH�JDWKHULQJ�RI�LQIRUPDWLRQ�IURP�FRQWHQW�
VHUYHUV�ZLWKRXW�GRZQORDGLQJ�WKH�HQWLUH�GRFXPHQWV��DQG�VXEMHFW�EDVHG�GLUHFWRULHV�EDVHG�RQ�VRPH�PDQXDO
FODVVLILFDWLRQ�RI�D�FROOHFWLRQ�RI�GLJLWDO�UHVRXUFHV�

6HDUFK�VHUYLFHV��H�J��$OWDYLVWD�>�@��/\FRV�>�@��([FLWH�>�@���DUH�YHU\�ZHOO�NQRZQ�DQG�DUH�XVHG�GDLO\�E\�D�YHU\�ODUJH
SXEOLF��7KH\�DUH�EDVHG�RQ�FHQWUDOLVHG�DXWRPDWLF�IXOO�WH[W�LQGH[LQJ�RI�WH[WXDO�ILOHV��7KHLU�FRPPRQ�GUDZEDFN�LV
WKDW��WR�LQGH[�WKH�:HE�RU�VRPH�SDUW�RI�LW��WKH\�PXVW�ILUVW�IHWFK�DOO�WKH�GRFXPHQWV�IURP�WKH�SULPDU\�FRQWHQW�
VHUYHUV��KHQFH�RYHUORDGLQJ�WKH�,QWHUQHW�LQIUDVWUXFWXUH��7KHLU�FRPPRQ�OLPLWDWLRQ�LV�ILUVW�WKDW�RI��EOLQG��IXOO�WH[W
LQGH[LQJ��OHDGLQJ�WR�ORZ�UHFDOO�UDWLR��EHFDXVH�V\QRQ\PV�DUH�QRW�KDQGOHG��DQG�KLJK�QRLVH�UDWLR��GXH�WR�KRPRQ\PV�
DQG�WHUPV�FRQVLGHUHG�DV��RXW�RI�FRQWH[W����DQG�VHFRQG�WKHLU�LQDELOLW\�WR�UHIHUHQFH�LQIRUPDWLRQ�VWRUHG�LQ�GDWDEDVHV
DQG�PDGH�DYDLODEOH�WKURXJK�WKH�DXWRPDWLF�JHQHUDWLRQ�RI�+70/�SDJHV�

6XEMHFW�EDVHG�GLUHFWRULHV��H�J��<DKRR�>��@��WU\�WR�DOOHYLDWH�WR�WKH�OLPLWDWLRQV�RI�IXOO�WH[W�LQGH[LQJ�E\��DGGLQJ
VRPH�PDQXDO�FODVVLILFDWLRQ�RI�WKH�FROOHFWLRQ�RI�GLJLWDO�UHVRXUFHV��7KH�REYLRXV�OLPLWDWLRQ�RI�WKLV�DSSURDFK�LV�WKH
KXPDQ�FRVW�ZKHQ�WKH�GLJLWDO�FROOHFWLRQ�EHFRPHV�ODUJH�DQG�RU�PXOWLOLQJXDO�

&RQWHQW�URXWLQJ�V\VWHPV�JDWKHU�LQIRUPDWLRQ�DERXW�RWKHU�VHUYHUV�DQG�SURYLGH�VRPH�IRUP�RI�TXHU\�EDVHG
PHFKDQLVP�IRU�XVHUV�WR�ILQG�RXW�DERXW�VHUYHUV�UHOHYDQW�WR�WKHLU�TXHU\��7KH\�XVH�FRPSDFW�GHVFULSWLRQV�RI�FRQWHQW�
VHUYHUV��FDOOHG�FRQWHQW�ODEHOV��ZKLFK�DUH�FROOHFWHG�IURP�WKH�SULPDU\�FRQWHQW�VHUYHUV�DQG�VWRUHG�RQ�WKH�5'6�WR
SURFHVV�XVHU�TXHULHV�DQG�GHWHUPLQH�ZKLFK�DUH�WKH�UHOHYDQW�FRQWHQW�VHUYHUV�IRU�D�JLYHQ�TXHU\�

2QH�RI�WKH�ILUVW�LPSOHPHQWHG�FRQWHQW�URXWLQJ�V\VWHP�ZDV�+DUYHVW�>��@���,Q�+DUYHVW��WKH�EURNHU�SOD\V�WKH�UROH�RI�D
FRQWHQW�URXWHU��JDWKHULQJ�VLPSOH�FRQWHQW�ODEHOV�LQ�WKH�IRUP�RI�62,)��6WUXFWXUHG�2EMHFW�,QWHUFKDQJH�)RUPDW�
REMHFWV�

$�PRUH�VRSKLVWLFDWHG�FRQWHQW�URXWLQJ�V\VWHP�LV�'LVFRYHU�>��@��,W�RIIHUV�D�VLQJOH�SRLQW�RI�DFFHVV�WR�RYHU����
:$,6�VHUYHUV��SURYLGLQJ�WZR�NH\�VHUYLFHV��TXHU\�UHILQHPHQW�DQG�TXHU\�URXWLQJ��4XHU\�UHILQHPHQW�KHOSV�D�XVHU�WR
LPSURYH�D�TXHU\�IUDJPHQW�WR�GHVFULEH�KLV�LQWHUHVWV�PRUH�SUHFLVHO\��2QFH�D�TXHU\�KDV�EHHQ�UHILQHG�DQG�GHVFULEHV�D
PDQDJHDEOH�UHVXOW�VHW��TXHU\�URXWLQJ�DXWRPDWLFDOO\�IRUZDUGV�WKH�TXHU\�WR�WKH�:$,6�VHUYHUV�WKDW�FRQWDLQ�UHOHYDQW
GRFXPHQWV��$EEUHYLDWHG�GHVFULSWLRQV�RI�:$,6�VLWHV��WKH�FRQWHQW�ODEHOV��DUH�XVHG�E\�WKH�TXHU\�UHILQHPHQW�DQG
TXHU\�URXWLQJ�DOJRULWKPV��'LVFRYHU�GLG�QRW�VXSSRUW�KHWHURJHQHLW\�RI�SULPDU\�FRQWHQW�VHUYHUV��ZKLFK�ZHUH
UHVWULFWHG�WR�:$,6��$TXDUHOOH�FDQ�EH�FRQVLGHUHG�DV�D�FRQWHQW�URXWLQJ�V\VWHP�ZKLFK�FDQ�FRSH�ZLWK�PRUH
KHWHURJHQHLW\�RI�SULPDU\�GDWDEDVHV�

$JHQW�EDVHG�,QIRUPDWLRQ�)LOWHULQJ�DQG�*DWKHULQJ�6\VWHPV��H�J��>��@>��@>��@>��@��UHO\�RQ�PRUH�RU�OHVV
�LQWHOOLJHQW��SURJUDPPHV�WR�DVVLVW�WKH�XVHU�LQ�GLVFRYHULQJ�DQG�RU�ILOWHULQJ�GLVWULEXWHG�LQIRUPDWLRQ��$JHQWV�H[SORLW
WKH�LQWHUDFWLRQ�KLVWRU\�RI�RQH�RU�VHYHUDO�XVHUV�DV�PDGH�DYDLODEOH�WKURXJK�KRWOLVWV��EURZVLQJ�KLVWRU\��SDVW�TXHULHV�
HWF��7KH\�HPEHG�VRPH�PDFKLQH�OHDUQLQJ�WHFKQLTXHV�WR�LQFUHDVH�WKHLU�FRPSHWHQFH�E\�DGDSWLQJ�WR�WKH�XVHU
V
LQWHUHVWV��ZKLFK�PD\�FKDQJH�RYHU�WLPH���ZKLOH�DW�WKH�VDPH�WLPH�H[SORULQJ�QHZ�GRPDLQV�WKDW�PD\�EH�RI�LQWHUHVW�WR
WKH�XVHU��8VLQJ�WKLV�EDFNJURXQG�LQIRUPDWLRQ�RQ�WKH�XVHU
V�LQWHUHVWV�DQG�KDELWV��WKH�V\VWHP�DXWRQRPRXVO\�FROOHFWV
UHODWHG�GRFXPHQWV�DQG�85/V�IURP�VHDUFK�VHUYLFHV��$JHQW�EDVHG�V\VWHPV�GR�QRW�IHWFK�DQG�LQGH[�GLUHFWO\�WKH
GRFXPHQWV�RQ�WKH�1HW��ZKLFK�LV�WKH�UROH�RI�WKH�VHDUFK�VHUYLFHV��7KH\�WU\�WR�KHOS�WKH�XVHU�E\�DXWRPDWLFDOO\
TXHU\LQJ�WKHVH�VHDUFK�VHUYLFHV�DQG�EXLOGLQJ�D�SHUVRQDOLVHG�LQGH[�PDWFKLQJ�WKH�XVHU
V�LQWHUHVWV�

,QIRUPDWLRQ�,QWHJUDWLRQ�6\VWHPV�DUH�D�QHZ�JHQHUDWLRQ�RI�5'6�FXUUHQWO\�HPHUJLQJ�>��@��7KH�PRVW�DGYDQFHG�RI
WKHP�DUH�EDVHG�RQ�PHGLDWRUV�>��@>��@��$�PHGLDWRU�HPEHGV�WKH�NQRZOHGJH�WKDW�LV�QHFHVVDU\�IRU�SURFHVVLQJ�D
VSHFLILF�W\SH�RI�LQIRUPDWLRQ��,Q�D�VHQVH��D�PHGLDWRU�LV�D�ORJLFDO�YLHZ�RI�WKH�GDWD�IRXQG�LQ�RQH�RU�PRUH�VRXUFHV�



�

'DWD�GR�QRW�H[LVW�DW�WKH�PHGLDWRU�OHYHO��EXW�RQH�PD\�TXHU\�WKH�PHGLDWRU�DV�LI�LW�VWRUHG�GDWD��LW�LV�WKH�UROH�RI�WKH
PHGLDWRU�WR�DFFHVV�LWV�VRXUFHV�DQG�ILQG�WKH�DQVZHU�WR�WKH�TXHU\�

6HYHUDO�PHGLDWRU�EDVHG�DUFKLWHFWXUHV�KDYH�EHHQ�SURSRVHG��H�J��76,00,6�>��@�IURP�6WDQIRUG�8QLYHUVLW\��DQG�WKH
,QIRUPDWLRQ�0DQLIROG��SURMHFW�IURP�$7	7�>��@��2WKHU�,QIRUPDWLRQ�,QWHJUDWLRQ�SURMHFWV�DUH�YDULDQWV�RI�WKH�DERYH
PHGLDWRU�EDVHG�DUFKLWHFWXUHV��+(50(6�>��@���6,06�>��@>��@��',6&2�>��@�DQG�WKH�,QWHUQHW�6RIWERWV�>��@>��@�DUH
H[DPSOHV�RI�VXFK�YDULDQWV�

2QH�UHODWHG�IXQGDPHQWDO�LVVXH�LQ�WKH�LQWHJUDWLRQ�RI�KHWHURJHQHRXV�LQIRUPDWLRQ�V\VWHPV��LV�WKH�PRGHOLQJ�DQG
TXHU\LQJ�RI�GDWD�VSUHDG�DFURVV�WKH�LQIRUPDWLRQ�VRXUFHV�WR�EH�LQWHJUDWHG��>��@�SUHVHQWV�WKH�DGYDQWDJHV�RI�D�VHPL�
VWUXFWXUHG�YLHZ�RI�GDWD�WR�EH�TXHULHG�DQG�LQWHJUDWHG��DQG�JLYHV�D�FRPSUHKHQVLYH�VWDWH�RI�WKH�DUW�RI�WKH�DUHD�
2(0�/25(/�>��@�DQG�&3/�>��@�DUH�WKH�OHDGLQJ�SURMHFWV�IROORZLQJ�WKLV�DSSURDFK��:KLOH�WKHLU�PRGHOV�UHO\�RQ�D
EOXUULQJ�EHWZHHQ�GDWD�DQG�LWV�VWUXFWXUH��324/�>��@>��@�LV�EDVHG�RQ�DQ�LQFRPSOHWH�NQRZOHGJH�RI�WKH�XQGHUO\LQJ
VWURQJO\�W\SHG�VFKHPD��3RVVLEOH�ORQJ�WHUP�H[WHQVLRQV�WR�$TXDUHOOH�IXFQWLRQDOLW\�EDVHG�RQ�VXFK�PHWKRGRORJLHV
DQG�DUFKLWHFWXUHV�DUH�GLVFXVVHG�LQ�>��@�

�� 0HWKRGRORJ\

$TXDUHOOH�DLPV�DW�SURYLGLQJ�DQ�LQIRUPDWLRQ�UHWULHYDO�VHUYLFH�IRU�VHDUFKLQJ�DFURVV�GLIIHUHQW�GDWDEDVH�V\VWHPV�ZLWK
GLIIHUHQW�GDWD�DUFKLWHFWXUHV��,W�GRHV�WKLV�E\�SUHVHQWLQJ�WKH�XVHU�ZLWK�D�FRPPRQ�YRFDEXODU\��LQFOXGLQJ�D�VHW�RI
DFFHVV�SRLQWV�IRU�WKH�SXUSRVH�RI�SKUDVLQJ�D�TXHU\��7KH�$TXDUHOOH�FXOWXUDO�SDUWQHUV��FRQWHQW�SURGXFHUV���XVH�RYHU
����ILHOGV�WR�VWRUH�WKH�GDWD�LQ�WKHLU�UHVSHFWLYH�GDWDEDVHV�>��@��,QGLYLGXDO�GDWDEDVHV�PD\�XVH�RYHU�RQH�KXQGUHG
GLIIHUHQW�RQHV�WR�VWRUH�WKH�LQIRUPDWLRQ�DW�WKH�UHTXLUHG�OHYHO�RI�GHWDLO��'XH�WR�WKH�VSHFLILF�UHTXLUHPHQWV�RI�WKH
UHVSHFWLYH�LQVWLWXWLRQV�WKHUH�LV�OLWWOH�FRPPRQDOLW\�DW�WKLV�OHYHO��6HDUFKLQJ�WKHVH�GDWDEDVHV�XVLQJ�WKH�QDWLYH�ILHOGV
DV�DFFHVV�SRLQWV�ZRXOG�SURYLGH�DV�KLJK�D�SUHFLVLRQ�LQ�WKH�VHDUFK�DV�SRVVLEOH��EXW�PD\�OHDG�WR�IUXVWUDWLQJO\�ORZ
UHFDOO�LI�WKH�XVHU�LV�QRW�IDPLOLDU�ZLWK�WKH�GDWDVHW��2XU�FKRLFH�LV�WR�SURYLGH�KLJKHU�OHYHO�DFFHVV�SRLQWV�IRU�VSHFLI\LQJ
TXHULHV��7KLV�DSSURDFK�ZLOO�LPSURYH�WKH�UHFDOO�DW�WKH�FRVW�RI�UHGXFHG�SUHFLVLRQ��7KH�FRPPRQ�VHW�RI�DFFHVV�SRLQWV
DUH�PDSSHG�WR�WKH�WDUJHW�GDWDVHWV�WR�SHUIRUP�WKH�DFWXDO�TXHU\�

,QWHUDFWLRQ�EHWZHHQ�D�XVHU�DQG�LQGLYLGXDO�GDWDEDVHV�LV�PHGLDWHG�E\�DQ�DFFHVV�VHUYHU��$SDUW�IURP�SURYLGLQJ
YDULRXV�VHUYLFHV�WKDW�ZLOO�EH�PHQWLRQHG�ODWHU��WKH�ILUVW�UROH�RI�WKLV�DFFHVV�VHUYHU�LV�WR�RIIHU�WR�WKH�XVHU�D�TXHU\
LQWHUIDFH�VWUXFWXUHG�DORQJ�WKLV�VHW�RI�FRPPRQ�DFFHVV�SRLQWV��7KLV�VHW�DSSHDUV�DV�D�YLUWXDO�GDWD�VWUXFWXUH�LQ�WHUPV
RI�ZKLFK�DQ\�TXHU\�FDQ�EH�H[SUHVVHG��,W�FDQ�EH�YLHZHG��DV�D��8QLYHUVDO�5HODWLRQ

�VKDUHG�E\�FOLHQWV�DQG�VHUYHUV�
ZKLFK�FDQ�EH�TXHULHG��DQG�ZKLFK�PXVW��EH�PDSSHG�RQWR�HDFK�UHDO�DUFKLYH�RU�IROGHU�GDWD�VWUXFWXUH�7KH�DFFHVV
VHUYHU�WUDQVPLWV�WKH�TXHU\�WR�WKH�UHOHYDQW�FRQWHQW�VHUYHUV��ZKHUH�LW�LV�SURFHVVHG�DFFRUGLQJ�WR�WKH�VSHFLILF�PDSSLQJ
WKDW�LV�GHILQHG�EHWZHHQ�WKH�DFFHVV�SRLQWV�DQG�WKH�ORFDO�GDWD�VWUXFWXUH�LPSOHPHQWHG�LQ�WKH�GDWDEDVH�

'DWD�VHUYHUV�PD\�UHWXUQ�UHVXOWV�LQ�WZR�IRUPDWV���%ULHI���LQ�ZKLFK�KLWV�DUH�OLVWHG�LQ�D�YHU\�FRPSDFW�IRUPDW�XVLQJ
RQO\�WZR�RU�WKUHH�ILHOGV�RI�WKH�UHWULHYHG�UHFRUGV��DQG��)XOO���LQ�ZKLFK�IXOO�UHFRUGV�DUH�VHQW�EDFN��,W�LV�WKH�UROH�RI
WKH�DFFHVV�VHUYHU�WR�SURFHVV�UHVXOW�VHWV�DQG�SUHVHQW�WKHP�LQ�D�UHDGDEOH�IRUPDW�WR�WKH�XVHU��$IWHU�KDYLQJ�UHFHLYHG
WKH��%ULHI��UHVXOW�VHW��WKH�XVHU�PD\�HLWKHU�VHOHFW�VRPH�RI�WKH�KLWV�DQG�REWDLQ�WKH�FRUUHVSRQGLQJ�IXOO�UHFRUGV��RU
UHILQH�KLV�TXHU\�

��� 7KH�$4/&,0,�=������$SSOLFDWLRQ�SURILOH

&RPPXQLFDWLRQ�EHWZHHQ�WKH�DFFHVV�VHUYHU�DQG�WKH�$TXDUHOOH�'DWD�6HUYHUV�LV�GRQH�E\�PHDQV�RI�WKH�$16,�1,62
VWDQGDUG�=�������DGRSWHG�DV�LQWHUQDWLRQDO�VWDQGDUG�,62�������>��@��$TXDUHOOH�XVHV�=������LQ�WKH�FRQWH[W�RI�WKH
,QWHUQHW�HQYLURQPHQW���6SHFLILFDWLRQV�IRU�WKH�XVH�RI�=������RYHU�7&3�,3�DUH�SURYLGHG�LQ�5)&������>��@��7KH
$TXDUHOOH�SURILOH�VSHFLILHV�WKH�VXEVHW�RI�=������IHDWXUHV��RSWLRQV��DQG�SDUDPHWHUV�WKDW�WKH�DFFHVV�VHUYHU�PD\�XVH
LQ�D�GLDORJXH��1RWDEO\��LW�VSHFLILHV�WKH�XQLWV�RI�LQIRUPDWLRQ�WKDW�FDQ�EH�TXHULHG��WKDW�LV�WKH�DFFHVV�SRLQWV��ZKLFK�LQ
WKH�=������WHUPLQRORJ\�DUH�FDOOHG�WKH��8VH�$WWULEXWHV

�

7KH�$TXDUHOOH�=������SURILOH�>��@�LV�EDVHG�RQ�'UDIW�YHUVLRQ���RI�WKH�&,0,�SURILOH�>��@��D�FRPSDQLRQ�SURILOH�WR
WKH�'LJLWDO�&ROOHFWLRQV�SURILOH�>��@��7KH�&,0,�SURILOH�GHVLJQHG�ZLWKLQ�WKH�&+,2�3URMHFW�>�@�LV�LWVHOI�XQGHU
UHYLVLRQ��+RZHYHU��SURMHFW�&+,2�ZDV�VHHQ�WR�EH�RI�SDUWLFXODU�UHOHYDQFH��DV�LW�DLPHG�WR�VXSSRUW�D�VLPLODU��WKRXJK
QDUURZHU�FRQVWLWXHQW�FRPPXQLW\�WR�$TXDUHOOH��)XUWKHUPRUH��DV�ZHOO�DV�LGHQWLI\LQJ�WKH�DFFHVV�SRLQWV��LW�GHILQHG
WKHP�DV�ERWK�=������86(�DWWULEXWHV�DQG�6*0/�WDJV��7KLV�SURYLGHG�LQSXW�LQWR�WKH�VSHFLILFDWLRQ�RI�WKH�IDFLOLWLHV�RI
$TXDUHOOH�)ROGHU�6HUYHUV�DV�ZHOO�DV�$UFKLYH�6HUYHUV��7KH�PDLQ�GLIIHUHQFH�ZDV�WKDW�3URMHFW�&+,2�DGGUHVVHG
SULPDULO\�LQIRUPDWLRQ�UHODWHG�WR�PXVHXP�REMHFWV��ZKLOH�$TXDUHOOH�DGGUHVVHV�LQIRUPDWLRQ�UHODWLQJ�WR�VLWHV�DQG
EXLOGLQJV�DV�ZHOO��$�VXEVLGLDU\�JRDO�LV�LQWHURSHUDELOLW\�RI�$TXDUHOOH�FOLHQWV�DQG�&,0,�VHUYHUV�DQG�YLFH�YHUVD��)RU
WKLV�UHDVRQ��WKH�$TXDUHOOH�3URILOH�LV�EDVHG�RQ�WKH�&,0,�3URILOH��ZKHUH�SRVVLEOH��EXW�PDNHV�IHZHU�UHTXLUHPHQWV�LQ



�

VRPH�DUHDV��DQG�LV�VXSSOHPHQWHG�E\�H[WHQVLRQV�WR�VXSSRUW�$TXDUHOOH�VSHFLILF�IXQFWLRQDOLW\��0RVW�RI�WKH
H[WHQVLRQV�IDOO�LQWR�WZR�FDWHJRULHV��ILUVW��VXSSRUW�IRU�WKH�$TXDUHOOH�DUFKLWHFWXUH��ZLWK�WKH�$FFHVV�6HUYHU�DQG
HPSKDVLV�RQ�6*0/�GRFXPHQWV���DQG�VHFRQG��WKH�H[WHQVLRQ�IURP�&,0,
V�HPSKDVLV�RQ�PXVHXP�LQIRUPDWLRQ�WR
LQFOXGH�PRUH�GLYHUVH�IRUPV�RI�FXOWXUDO�KHULWDJH��VXFK�DV�DUFKLWHFWXUH��:KHUH�WKH�$TXDUHOOH�3URILOH
V�H[WHQVLRQV�WR
WKH�&,0,�3URILOH�KDYH�ZLGHU�DSSOLFDWLRQ�RXWVLGH�WKH�ERXQGV�RI�WKH�$TXDUHOOH�SURMHFW��LW�LV�KRSHG�WKDW�WKH\�ZLOO�EH
DEVRUEHG�EDFN�LQWR�D�IXWXUH�YHUVLRQ�RI�WKH�&,0,�3URILOH��VR�WKDW�WKHUH�ZLOO�HYHQWXDOO\�EH�D�VLQJOH�SURILOH�VKDUHG�E\
ERWK�SURMHFWV�

&KRRVLQJ�WKH�=������SURWRFRO�LPSOLHV�WKDW�RXU�XQGHUO\LQJ�LQIRUPDWLRQ�PRGHO�LV��IODW�UHFRUGV�RULHQWHG��DV�LV
JHQHUDOO\�WKH�FDVH�LQ�FODVVLFDO�,56��WKH�FRQFHSW�RI��UHFRUG��RU�GRFXPHQW��LQ�WKH�WUDGLWLRQDO�,56�YLHZ�LV
LQWULQVLFDOO\��IODW���FRPSDUHG�WR�WKH�YLHZ�RI�UHFRUGV�RU�REMHFWV��LQ�'%06��RU�RI�GRFXPHQW�IUDJPHQWV�LQ�PRGHUQ
6*0/�EDVHG�,56���)LQDOO\��UHWULHYDO��XVLQJ��DWWULEXWH�VHWV��RI�UHOHYDQW�UHFRUGV�DQG�SUHVHQWDWLRQ�RI�UHVXOWV�DUH�WZR
GLVWLQFW�DFWLRQV�LQ�,56���ZKLOH�LQ�'%06�WKH�XVHU�PXVW�VSHFLI\�WKH�UHTXLUHG�ILHOGV��µVHOHFW¶�FODXVH�LQ�64/�
WRJHWKHU�ZLWK��WKH�ILOWHULQJ�FRQGLWLRQ��µZKHUH¶�FODXVH�LQ�64/���,W�LV�ZRUWK�DOVR�QRWLFLQJ�WKDW��XQOLNH�'%06��WKH
VWUXFWXUH�RI�UHWXUQHG�UHFRUGV�LV�IL[HG��L�H���TXHU\�LQGHSHQGHQW��DV�LW�LV��SUH��GHILQHG�LQ�WKH�=�������3URILOH�

7KHVH�VHPDQWLFDO�GLIIHUHQFHV�LQ�GDWD�UHSUHVHQWDWLRQ�DQG�DFFHVV�DUH�WKH�PDLQ�REVWDFOHV�WR�LVVXLQJ�VWUXFWXUHG
TXHULHV�DQG�UHWULHYH�FRPSOH[�GDWD�YLD�WKH�=������SURWRFRO��7KH�TXHU\�FDSDELOLWLHV�RI��WKH�=������ZUDSSHG�GDWD
VRXUFHV�DUH�OLPLWHG�WR�D��%RROHDQ�ILOWHUV�DQG�E��SURMHFWLRQ�RQ�IL[HG��DWWULEXWHV��WKH\�GR�QRW�DOORZ�DVVRFLDWLYH
DFFHVV��MRLQV���:H�VKDOO�GLVFXVV�LQ�VHFWLRQ���VRPH�SRVVLEOH�ZD\V�WKURXJK�ZKLFK�WKHVH�OLPLWDWLRQV�FRXOG�EH
E\SDVVHG�LQ�IXWXUH�YHUVLRQV�RI�WKH�V\VWHP�

��� 6XUURJDWH�UHFRUGV

&XUUHQW�GHYHORSPHQWV�LQ�WKLV�DUHD��VXFK�DV�WKH�'XEOLQ�&RUH�SURMHFW�>��@��DUH�GHVFULEHG�LQ�WHUPV�RI�GHILQLQJ
PHWDGDWD�UHFRUGV�ZKLFK�FDQ�DFW�DV�D�VXUURJDWH�IRU�WKH�SULPDU\�REMHFW�RU�GLJLWDO�UHFRUG��7KH�DUFKLWHFWXUH�RI�VRPH
GDWD�VHUYLFHV�LV�EDVHG�RQ�KROGLQJ�VXUURJDWH�UHFRUGV�IRU�WKH�SULPDU\�GDWD�UHFRUGV�FHQWUDOO\�DQG�VHDUFKLQJ�WKRVH
UDWKHU�WKDQ�WKH�SULPDU\�GDWD��IRU�H[DPSOH�6&5$1�>��@��$'$0�>��@��(/,6(�>��@�DQG�9$1�(<&.�>��@��7KH
$TXDUHOOH�$FFHVV�6HUYHU�GRHV�QRW�KROG�VXUURJDWH�UHFRUGV�DW�WKH�REMHFW�OHYHO��,W�PD\�KROG�VXUURJDWH�UHFRUGV
GHVFULELQJ�FRPSOHWH�DUFKLYHV�IRU�WKH�SXUSRVH�RI�SURYLGLQJ�ILQGLQJ�DLGV�DQG�RWKHU�GLUHFWRU\�VHUYLFHV��+RZHYHU�
WKH�VHW�RI�DFFHVV�SRLQWV�FDQ�EH�VHHQ�DV�GHILQLQJ�D�YLUWXDO�UHFRUG�ZKLFK�FDQ�DFW�DV�D�VXUURJDWH�IRU�WKH�SULPDU\�GDWD
DQG�FDQ�EH�TXHULHG�DV�LI�LW�KHOG�WKH�GDWD��$UFKLYH�6HUYHUV�FDQ�EH�LPSOHPHQWHG�XVLQJ�HLWKHU�D�JDWHZD\�RU�D
GHGLFDWHG�VHUYHU�KROGLQJ�VXUURJDWH�UHFRUGV��+HQFH�GDWD�VHUYLFHV�EDVHG�RQ�KROGLQJ�VXUURJDWH�UHFRUGV��VXFK�DV
WKRVH�PHQWLRQHG��ILW�HDVLO\�LQWR�WKH�$TXDUHOOH�DUFKLWHFWXUH��ZKHUH�WKH\�DFW�DV�$UFKLYH�6HUYHUV�

�� $UFKLWHFWXUH�DQG�IXQFWLRQDOLW\�RI�$TXDUHOOH

7KH�DUFKLWHFWXUH�RI�WKH�$TXDUHOOH�,QIRUPDWLRQ�6\VWHP�LV�VKRZQ�LQ�ILJXUH����$W�WKH�ORJLFDO�OHYHO��LW�LV�FRPSRVHG
RI�

 � 7ZR�XVHU�DSSOLFDWLRQV�ZKLFK�ZLOO�VXSSRUW�DOO�LQWHUDFWLRQ�ZLWK�WKH�HQG�XVHU��7KH�ILUVW�RQH�LV�DQ��RII�WKH�VKHOI�
:HE�EURZVHU��H�J��1HWVFDSH���RU�ODWHU���DQG�WKH�VHFRQG�RQH�LV�D��6*0/�HGLWRU�DQG�EURZVHU��XVHG�DV�D��KHOSHU
DSSOLFDWLRQ��RI�WKH�:HE�EURZVHU��ZLWK�VRPH�DGGHG�VSHFLILF�IXQFWLRQDOLW\�IRU�SXEOLVKLQJ�6*0/�GRFXPHQWV
RQ�WKH�V\VWHP�

 � $Q�DFFHVV�VHUYHU��ZKLFK�LV�RIIHUHG�WR�D�XVHU�DV�WKH�VLQJOH�HQWU\�SRLQW�WR�WKH�$TXDUHOOH�QHWZRUN�

 � $Q�DUELWUDU\�QXPEHU��RI��DUFKLYH�GDWDEDVHV���ZKLFK�PD\�EH�LQ�SUDFWLFH�VXSSRUWHG�E\�YDULRXV�GDWDEDVH
PDQDJHPHQW�V\VWHPV��LQIRUPDWLRQ�UHWULHYDO�V\VWHPV��RU�NQRZOHGJH�EDVH�V\VWHPV�

 � $Q�DUELWUDU\�QXPEHU��RI��IROGHU�VHUYHUV���RIIHULQJ�DFFHVV�WR�6*0/�GRFXPHQWV�

$V�IDU�DV�LQIRUPDWLRQ�VWUXFWXUH�LV�FRQFHUQHG��WKH�PDMRU�GLIIHUHQFH�EHWZHHQ�IROGHU�GDWDEDVHV�DQG�DUFKLYH
GDWDEDVHV�LV�WKDW�IROGHUV�PD\�HPEHG�K\SHUWH[W�OLQNV�SRLQWLQJ�HLWKHU�WR�RWKHU�IROGHUV�RU�WR�DUFKLYH�UHFRUGV��DQG�WKDW
DUFKLYH�UHFRUGV�FDQQRW�HPEHG�K\SHUWH[W�OLQNV��,Q�RWKHU�ZRUGV��EURZVLQJ�LV�VXSSRUWHG�RQO\�IURP�6*0/�IROGHUV�
DQG�DQ�DUFKLYH�UHFRUG�PD\�RQO\�DSSHDU�DV�D�WHUPLQDO�OHDI�LQ�WKH�K\SHUWH[W�JUDSK�

������������������������������ ����������������������������
��7\SLFDOO\�EHWZHHQ����DQG������7KH�DUFKLWHFWXUH�LV�QRW�GHVLJQHG�WR�EH�VFDODEOH�WR�WKRXVDQGV�RI�GDWD�VHUYHUV
FRQQHFWHG�WR�D�VLQJOH�DFFHVV�VHUYHU�
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+70/�FOLHQW�RU�
*5,)�:::

*5,)�(GLWRU��
)7,�HQJLQH

5HDGHU�6\VWHP $XWKRULQJ�6\VWHP

FRS\�DQG�SDVWH

��������OLQNV

XVHU�FOLHQW

8VHU�,QWHUIDFH

7KHVDXUXV
6HUYHU

XVHU�FOLHQW�VHUYHU

$FFHVV�6HUYHU�$3,

/LQN
0DQDJHPHQW

=�����
*DWHZD\

$UFKLYH�'DWDEDVH

)ROGHU�6HUYHU�IURQW�HQG

=�����
*DWHZD\ &)&

)75
VDYHIHWFK

$FFHVV�6HUYHU

$UFK LYH�6HUYHU )ROGHU�6HUYHU

+70/��EULHI��
6*0/��IXOO�

$4/
TXHU\

IROGHU�OLQ
PDQDJHPHQW

IROGHU�
XEOLVK�XQ XEOLVK
FR �UH XEOLVK

TXHU\
UHVXOW�VHWV

=�����
TXHU\

)LJ�����7KH�$TXDUHOOH�$UFKLWHFWXUH

��� 7KH�DFFHVV�VHUYHU

$W�WKH�KHDUW�RI�WKH�$TXDUHOOH�V\VWHP�LV�WKH�DFFHVV�VHUYHU���SURYLGLQJ�FRQQHFWLRQV�EHWZHHQ�WKH�XVHU�FOLHQWV�DQG�WKH
DUFKLYH�DQG�IROGHU�VHUYHUV��,W�FRQWUROV�DFFHVV�WR�WKH�$TXDUHOOH�V\VWHP�WKURXJK�WKH�XVHU�PDQDJHPHQW�IXQFWLRQV
ZKLFK�LQFOXGH�WKH�VWRUDJH�DQG�PDQLSXODWLRQ�RI�XVHU�SURILOHV��,W�VXSSRUWV�WKH�VHUYLFHV�SURYLGHG�E\�WKH�XVHU�FOLHQW�
QDPHO\�UHVRXUFH�GLVFRYHU\��TXHU\�KDQGOLQJ��UHVXOW�PDQDJHPHQW��IROGHU�SXEOLFDWLRQ��DQG�RQH�WR�RQH�FRQQHFWLRQV
ZLWK�VHUYHUV��WKURXJK�VSHFLILF�IXQFWLRQV��,W�SURYLGHV�D�XQLIRUP�LQWHUIDFH�WR�DUFKLYH�DQG�IROGHU�VHUYHUV�EDVHG�RQ
WKH�VHDUFK�DQG�UHWULHYDO�SURWRFRO�=�������,W�DOVR�SURYLGHV�DQ�LQWHUIDFH�ZLWK�D�WKHVDXUXV�EURZVHU�WR�DVVLVW�XVHUV�LQ
VHOHFWLQJ�TXHU\�WHUPV��)LQDOO\�WKH�FRQVLVWHQF\�RI�K\SHUOLQNV�LQ�IROGHUV�LV�JXDUDQWHHG�E\�WKH�$TXDUHOOH�OLQN
PDQDJHPHQW�PRGXOH��7KH�DFFHVV�VHUYHU�HPEHGV�WKH�IROORZLQJ�FRPSRQHQWV�

����� 7KH�XVHU�FOLHQW�VHUYHU

7KH�XVHU�FOLHQW�VHUYHU�LV�PDGH�XS�RI�D�:HE�VHUYHU�DQG�RI�D�VHW�RI�&*,�SURJUDPV��MDYD�DSSOLFDWLRQV��WKDW�SURFHVV
WKH�XVHU�UHTXHVWV��LQYRNH�WKH�FRUUHVSRQGHQW�IXQFWLRQDOLW\�LQ�WKH�DFFHVV�VHUYHU��DQG�HQFRGH�WKH�UHWXUQHG�GDWD
EHIRUH�VHQGLQJ�WKHP�WR�WKH�:HE�EURZVHU��7KH�*UDSKLFDO�8VHU�,QWHUIDFH��*8,��LV�D�VHW�RI�VWDWLF�DQG�G\QDPLF
+70/�SDJHV��WKH�VWDWLF�SDJHV�DUH�DFFHVVHG�GLUHFWO\�WKURXJK�WKH�:HE�VHUYHU��WKH�G\QDPLF�SDJHV�DUH�JHQHUDWHG�RQ
WKH�IO\�E\�WKH�&*,�SURJUDPV��7R�SUHSDUH�D�TXHU\��WKH�XVHU�LV�SUHVHQWHG�ZLWK�D�VHW�RI�+70/�IRUPV��7KH�IRUP�LV
VXEPLWWHG�E\�+773�DQG�LQWHUSUHWHG�E\�&*,�VFULSWV�LQ�WKH�8VHU�&OLHQW�PRGXOH��7KLV�FRQYHUWV�WKH�TXHU\�WR�WKH
$TXDUHOOH�4XHU\�/DQJXDJH��$4/���GHVFULEHG�LQ�VHFWLRQ������DQG�SDVVHV�LW�WR�WKH�8VHU�6HVVLRQ�

����� 7KH�=������FOLHQW�

7KH�8VHU�6HVVLRQ�KDV�WKH�RSSRUWXQLW\�WR�PRGLI\�WKH�TXHU\��IRU�LQVWDQFH��WR�DSSO\�YDULRXV�WHUPLQRORJ\�UHVRXUFHV
WR�WUDQVODWH�RU�H[SDQG�WKH�WHUPV��7KH�PRGLILHG�TXHU\�LV�VWLOO�H[SUHVVHG�LQ�$4/�DQG�SDVVHG�WR�WKH�=&OLHQW��7KH
=&OLHQW�FRQYHUWV�WKH�TXHU\�IURP�$4/�WR�=�������XVLQJ�WKH�$TXDUHOOH�SURILOH��DQG�EURDGFDVWV�LW�WR�WKH�FXUUHQWO\
VHOHFWHG�GDWD�VHUYHUV��(DFK�GDWD�VHUYHU�LQWHUSUHWV�WKH�QDWLYH�SURWRFRO�DQG�UHVSRQGV�WR�WKH�=&OLHQW�ZLWK�D�*56��
UHFRUG��7KH�*56���UHFRUG�FDQ�FRQWDLQ�VWUXFWXUHG�GDWD�RU�6*0/�GRFXPHQWV�FRPSRVHG�WR�RQH�RI�WKH�VXSSRUWHG
'7'V�GHVFULEHG�LQ�VHFWLRQ������7KH�=&OLHQW�FROODWHV�WKH�UHVSRQVHV�DQG�HQFRGHV�WKHP�DV�6*0/��LI�QHFHVVDU\��DQG
UHWXUQV�WKHP�WR�WKH�8VHU�6HVVLRQ�



�

����� 7KH�OLQN�PDQDJHPHQW�VXE�V\VWHP�

7KH�V\VWHP�DUFKLWHFWXUH�GLVWLQJXLVKHV�EHWZHHQ�ZRUNVSDFH�OLQNV��ZKLFK�FDQ�EH�IUHHO\�FUHDWHG��FXW�DQG�SDVWHG�E\
IROGHU�DXWKRUV��DQG�$TXDUHOOH�OLQNV��ZKLFK�DUH�FHQWUDOO\�PDQDJHG�85,V��VWRUHG�LQ�D�OLQN�GDWDEDVH��,W�LV�WKH�UROH�RI
WKH�OLQN�PDQDJHPHQW�VXE�V\VWHP�ILUVWO\��WR�WUDQVIRUP�ZRUNVSDFH�OLQNV�LQWR�$TXDUHOOH�OLQNV�ZKHQ�IROGHUV�DUH
SXEOLVKHG��WKDW�LV�ZKHQ�WKH\�DUH�PDGH�DYDLODEOH�WR�TXHU\LQJ�DQG�EURZVLQJ�RQ�D�IROGHU�VHUYHU���DQG��VHFRQGO\��WR
UHVROYH�WKH�OLQN�ZKHQ�D�XVHU�DFWLYDWHV�D�OLQN�WUDYHUVDO�

$Q�DGGLWLRQDO�UHTXLUHPHQW�IRU�WKH�OLQN�PDQDJHPHQW�VXE�V\VWHP�ZDV�WR�SURYLGH�XVHUV�ZLWK�SHUPDQHQW�LGHQWLILHUV
IRU�UHWULHYHG�DUFKLYH�UHFRUGV��7KH�SHUPDQHQW�LG�RU�UHWULHYDO�NH\�LV�SURYLGHG�E\�DQ�DUFKLYH�VHUYHU�WR�SRLQW�DW�DQ
LWHP�WKDW�KDV�EHHQ�IRXQG�LQ�DQ�DUFKLYH�DV�D�UHVXOW�RI�D�TXHU\��:KHQ�WKH�UHVXOW�RI�WKH�TXHU\�LV�ILUVW�PDGH�DYDLODEOH�
HDFK�LWHP�FDQ�EH�LGHQWLILHG�E\�DQ�LQGH[�ZLWKLQ�D�UHVXOW�VHW��ZKLFK�LV�LWVHOI�LGHQWLILHG�E\�D�UHVXOW�VHW�LG�
+RZHYHU��WKH�OLIHWLPH�RI�WKH�UHVXOW�VHW�LG�FDQQRW�EH�JXDUDQWHHG��DQG�VR�WKH�UHWULHYDO�NH\�LV�QHFHVVDU\�VR�WKDW�WKH
LWHP�FDQ�EH�SRLQWHG�DW�IRU�ORQJHU�WKDQ�DQ�$TXDUHOOH�VHVVLRQ��7KH�IRUP�RI�WKH�UHWULHYDO�NH\�LV�GHWHUPLQHG�E\�WKH
DUFKLYH�VHUYHU�VXFK�WKDW�D�VXEVHTXHQW�TXHU\��RQ�WKH�DFFHVV�SRLQW�DFFHVV�ORFDOBQXPEHU��XVH ����ZLWK�WKH�YDOXH�RI
WKH�UHWULHYDO�NH\��ZLOO�UHWXUQ�WKH�IXOO�IRUP�RI�WKH�LWHP�WKDW�LV�SRLQWHG�DW��7KH�UHWULHYDO�NH\�LV�UHWXUQHG�WR�WKH�DFFHVV
VHUYHU��ZKHUH�LW�LV�FRQYHUWHG�LQWR�D�ZRUNVSDFH�OLQN�IRU�UHWXUQ�WR�WKH�XVHU�FOLHQW��7KH�ZRUNVSDFH�OLQN�FDQ�EH
LQVHUWHG�LQWR�D�IROGHU��WKDW�LV�EHLQJ�FUHDWHG��RU�HGLWHG���WR�SRLQW�DW�WKH�LWHP�IRXQG�E\�WKH�TXHU\�

6\QWD[�RI�ZRUNVSDFH�DQG�$TXDUHOOH�OLQNV��DV�ZHOO�DV�WKH�SURFHVV�IRU�KDQGOLQJ�WKHP�DUH�GHVFULEHG�LQ�>��@�DQG�>��@�

����� 7KH�WKHVDXUXV�VHUYHU�

0RVW�DUFKLYH�GDWDEDVHV�DUH�ILOOHG�LQ�XVLQJ��VWDQGDUGLVHG�WHUPLQRORJ\�UHVRXUFHV��VXFK�DV�DXWKRULW\�OLVWV��H�J��OLVW�RI
DUWLVW�QDPHV��RU�RI�JHRJUDSKLF�QDPHV���RU�WKHVDXUL��H�J��WKH�$UW�DQG�$UFKLWHFWXUH�7KHVDXUXV�>��@���7KHVH
WHUPLQRORJ\�UHVRXUFHV�DUH��RI�FRXUVH��LQ�YDULRXV�ODQJXDJHV�DQG�LW�LV�LPSRUWDQW�WR�KHOS�XVHUV�WR�VHOHFW�DGHTXDWH
TXHU\�WHUPV�HVSHFLDOO\�ZKHQ�WKH\�LQWHQG�WR�TXHU\�GDWDEDVHV�LQ�RWKHU�ODQJXDJHV�WKDQ�WKHLU�PRWKHU�RQH��)URP�KLV
FOLHQW�DSSOLFDWLRQ��WKH�XVHU�LV�DEOH�WR�VHOHFW�D�WKHVDXUXV�IURP�WKH�OLVW�RI�WKH�DYDLODEOH�WKHVDXUL��DQG�WR�QDYLJDWH
WKURXJK�WKH�WKHVDXUXV�KLHUDUFKLHV�DQG�EURZVH�WKH�VHOHFWHG�WHUPV��7KH�XVHU�FDQ�YLHZ�WKH�WRS�WHUPV�RI�D�WKHVDXUXV
�URRW�WHUPV��DQG�WKH�WHUPV�FRQQHFWHG�WR�D�JLYHQ�WHUP�WKURXJK�EURDGHU�WHUP�DQG��QDUURZHU�WHUP�UHODWLRQV�DQG
REWDLQ�GHILQLWLRQ�RI�HDFK�WHUP��VFRSH�QRWH���)RU�WKH�VHOHFWHG�WHUP��DOO�DQFHVWRUV�DQG�DOO�FKLOGUHQ��OLPLWHG�WR�WZR
OHYHOV��DUH�GLVSOD\HG��(DFK�WHUP�KDYLQJ�FKLOGUHQ��PRUH�VSHFLILF�WHUPV��LV�DQ�DQFKRU�WKDW�DOORZV�EURZVLQJ
UHFXUVLYHO\�

%HVLGHV�WKHVDXUXV�EURZVLQJ��WKH�V\VWHP�VXSSRUWV�VHDUFKLQJ�RI�VSHFLILF�FRQFHSWV��7HUP�PDWFKLQJ�DQG
QRUPDOLVDWLRQ�DUH�PHDQW�WR�KHOS�WKH�XVHU�ZLWK�DGGLWLRQDO�HQWU\�SRLQWV�LQ�WKH�WKHVDXUXV��7HUP�PDWFKLQJ�LGHQWLILHV
WHUPV�RQ�WKH�EDVLV�RI�WKHLU�VFRSH�QRWH�FRQWDLQLQJ�D�JLYHQ�ZRUG�RU�VXE�VWULQJ��7HUP�QRUPDOLVDWLRQ�UHWULHYHV�LQ�D
WKHVDXUXV�WKH�FDQRQLFDO�IRUP�RI�D�WHUP�IURP�D�QRQ�FDQRQLFDO�IRUP�LQSXW�E\�WKH�XVHU�

����� 7KH�DFFHVV�VHUYHU�NHUQHO�

7KH�DFFHVV�VHUYHU��NHUQHO��LV�EDVLFDOO\�D�VHVVLRQ�PDQDJHU��KDQGOLQJ�XVHU�VHVVLRQV�DQG�HQVXULQJ�GDWD
WUDQVPLVVLRQ�EHWZHHQ�WKH�YDULRXV�FRPSRQHQWV�PHQWLRQHG�EHIRUH��,W�DOVR�PDQDJHV�XVHUV
�SURILOHV�DQG�DFFHVV
ULJKWV��,W�VWRUHV�WKH�PHWDGDWD�GHVFULELQJ�WKH�FRQWHQW�RI�WKH�YDULRXV�GDWD�VRXUFHV�

��� 7KH�$TXDUHOOH�4XHU\�/DQJXDJH

7KH�$TXDUHOOH�4XHU\�/DQJXDJH��RU�$4/��LV�WKH�ODQJXDJH�WKDW�LV�XVHG�LQ�WKH�$TXDUHOOH�V\VWHP�IRU�SDVVLQJ�TXHULHV
EHWZHHQ�WKH�XVHU�FOLHQW�DQG�WKH�DFFHVV�VHUYHU��DQG�EHWZHHQ�WKH�XVHU�VHVVLRQ�DQG�WKH�=������FOLHQW��ZLWKLQ�WKH
$FFHVV�6HUYHU���$TXDUHOOH�XVHUV�W\SLFDOO\�H[SUHVV�TXHULHV�E\�ILOOLQJ�LQ�WHUPV�DQG�VHOHFWLQJ�RSWLRQV�RQ�DQ�+70/
IRUP��7KH�FRPSOHWHG�IRUP�LV�WKHQ�VXEPLWWHG�WR�WKH�8VHU�&OLHQW�PRGXOH��ZKLFK�FRPSLOHV�WKH�TXHU\�LQWR�$4/�DQG
VXEPLWV�LW�WR�WKH�$FFHVV�6HUYHU�IRU�WUDQVPLVVLRQ�WR�WKH�WDUJHW�GDWD�VHUYHUV��$4/�LV�EDVHG�RQ�&&/��DV�GHILQHG�E\
,62������DQG�LWV�HTXLYDOHQW�=��������+RZHYHU��&&/�DQG�=������KDYH�GLIIHUHQW�PRGHOV�RI�TXHULHV��ZKLFK�PHDQV
WKDW�VRPH�WUDQVODWLRQ�RU�DGDSWDWLRQ�PXVW�WDNH�SODFH�EHIRUH�&&/�FDQ�EH�XVHG�WR�SUHSDUH�=������TXHULHV��)XUWKHU��LW
LV�QHFHVVDU\�WR�VSHFLI\�ZKLFK�RSWLRQ�LV�XVHG�ZKHUH�,62������DQG�=������GLIIHU��&&/�ZDV�FKRVHQ�DV�WKH�EDVLV�IRU
$4/�DV�

 � ,W�SURYLGHV�D�VLPLODU�H[SUHVVLYH�SRZHU�WR�W\SLFDO�=������TXHULHV�

 � ,I�LW�EHFDPH�GHVLUDEOH�WR�DGG�D�FRPPDQG�OLQH�TXHU\�ODQJXDJH�WR�WKH�$TXDUHOOH�V\VWHP��XVLQJ�D�NQRZQ
TXHU\�ODQJXDJH��OLNH�&&/��ZRXOG�PHDQ�WKDW�D�VROXWLRQ�ZDV�DOUHDG\�DYDLODEOH�



�

 � $4/�QHHG�QRW�EH�YLVLEOH�WR�WKH�XVHU�LQ�QRUPDO�XVH��+RZHYHU��XVLQJ�D�SURWRFRO�WKDW�FDQ�EH�H[SUHVVHG�DV
SODLQ�WH[W�DQG�UHDG�E\�SHRSOH�LV�D�XVHIXO�IHDWXUH�ZKHQ�LQWHJUDWLQJ�DQG�WHVWLQJ�WKH�V\VWHP�

7KH�DEVWUDFW�TXHU\�H[SUHVVHG�LQ�$4/�FRQVLVWV�RI�D�VHW�RI�TXHU\�HOHPHQWV�WKDW�DUH�MRLQHG�E\�%RROHDQ�RSHUDWRUV
�DQG��RU��QRW��DQG�EUDFNHWV��$OO�WKH�%RROHDQ�RSHUDWRUV�DUH�ELQDU\�RSHUDWRUV��µQRW¶�LV�GHILQHG�DV�µDQG�QRW¶���WKH\
KDYH�HTXDO�SULRULW\�DQG�DUH�HYDOXDWHG�OHIW�WR�ULJKW��%UDFNHWV�PD\�EH�XVHG�WR�VSHFLI\�D�GLIIHUHQW�RUGHU�RI
HYDOXDWLRQ��(DFK�TXHU\�HOHPHQW�FRQVLVWV�RI�MXVW�D�WHUP��L�H��D�ZRUG��RU�RI�RQH�RU�PRUH�TXDOLILHUV�VHSDUDWHG�E\
FRPPDV��IROORZHG�E\�DQ�HTXDOV�VLJQ�DQG�D�WHUP��7KH�WHUP�PD\�FRQVLVW�RI�PRUH�WKDQ�RQH�ZRUG��LQ�ZKLFK�FDVH�LW
VKRXOG�EH�HQFORVHG�LQ�GRXEOH�TXRWHV�

7KH�TXDOLILHUV�DUH�WUDQVODWHG�LQWR�=������DWWULEXWHV�IURP�WKH�$TXDUHOOH�SURILOH��7KLV�LV�D�RQH�WR�RQH�PDSSLQJ��$V
D�UHVXOW��WKH�TXDOLILHUV�EHORQJ�WR�RQH�RI�VHYHQ�W\SHV�UHSUHVHQWLQJ�WKH�VHYHQ�DWWULEXWH�W\SHV�LQ�WKH�DWWULEXWH�VHW�RI
WKH�$TXDUHOOH�SURILOH��QDPHO\��DFFHVV��UHSUHVHQWLQJ�WKH�DWWULEXWH�XVH��DFFHV�SRLQWV����UHODWLRQ��UHSUHVHQWLQJ�D
VWULQJ�FRPSDUDWRU��DQG�IRXU�DWWULEXWHV�W\SHV�UHSUHVHQWLQJ�SRVLWLRQ��VWUXFWXUH��WUXQFDWLRQ��FRPSOHWHQHVV�DQG
DXWKRULW\��$�PD[LPXP�RI�RQH�TXDOLILHU�RI�HDFK�W\SH�LV�DOORZHG�LQ�HDFK�TXHU\�HOHPHQW��,I�WKHUH�DUH�PRUH�WKDQ�RQH
TXDOLILHU�LQ�D�TXHU\�HOHPHQW��RQH�PXVW�EH��DFFHVV����0RUH�FRPSOH[�TXHULHV��VXFK�DV�ORRNLQJ�IRU�D�WHUP�RQ
PXOWLSOH�DFFHVV�SRLQWV��UHTXLUH�D�%RROHDQ�FRPELQDWLRQ�RI�TXHU\�HOHPHQWV��7KH�TXDOLILHU�QDPH�KDV�WZR�SDUWV
VHSDUDWHG�E\�D�GROODU�VLJQ��WKH�ILUVW�SDUW�UHSUHVHQWLQJ�WKH�TXDOLILHU�W\SH�DQG�WKH�VHFRQG�WKH�TXDOLILHU�YDOXH���LI�WKH
TXDOLILHU�QDPH�LV��DFFHVV���WKHQ�WKH�TXDOLILHU�YDOXH�LV�DQ�DWWULEXWH�QDPH��LI�LW�LV��UHODWLRQ��WKHQ�WKHTXDOLILHU�YDOXH�LV
D�VWULQJ�FRPSDUDWRU��LI�LW�LV��WUXQF��WKHQ�WKH�YDOXH�LV�D�WUXQFDWLRQ�VSHFLILFDWLRQ��HWF�

)RU�H[DPSOH�

DFFHVV�SHUVRQDO�QDPH 

$OEHUWR�*LDFRPHWWL

�DQG�DFFHVV�WLWOH�
WUXQF�ERWK 0DQ

ZKHUH��ERWK��PHDQV�OHIW�DQG�ULJKW�WUXQFDWLRQ��ZRXOG�ILQG�DUWZRUNV�E\�$OEHUWR�*LDFRPHWWL�FRQWDLQLQJ�³0DQ´
VRPHZKHUH�LQ�WKHLU�WLWOH�

,W�VKRXOG�EH�QRWHG�WKDW��$4/�LV�EDVHG�RQ�D�IODW�YLHZ�RI�LQIRUPDWLRQ�FRUUHVSRQGLQJ�WR�WKH�VHW�RI�DFFHVV�SRLQWV
GHILQHG�LQ�WKH�=������3URILOH��7R�LOOXVWUDWH�WKLV�SRLQW��OHW
V�FRQVLGHU�D�PRUH�FRPSOH[�H[DPSOH��8VXDOO\�D�QXPEHU
RI�DFWLRQV��FUHDWLRQ��DFTXLVLWLRQ��GRQDWLRQ��SRVVLEOH�PRGLILFDWLRQV��HWF���DUH�DVVRFLDWHG�ZLWK�FXOWXUDO�REMHFWV�
ZKHUH�DQ�DFWLRQ�LV�FKDUDFWHULVHG�E\�DW�OHDVW�RQH�DFWRU�DQG�DQ�HYHQW��$Q�HYHQW�LV�GHWHUPLQHG�E\�D�WLPH�DQG�D�SODFH�

$�XVHU�PD\�ZDQW�WR�UHWULHYH�WKH�ZRUN�RI�$OEHUWR�*LDFRPHWWL�PDGH�ZKHQ�KH�MRLQHG�WKH�6XUUHDOLVWV�LQ�������7KLV
TXHU\�FDQ�EH�H[SUHVVHG�LQ�$4/�DV�IROORZV�

DFFHVV�SHUVRQDO�QDPH 

$OEHUWR�*LDFRPHWWL

�DQG�DFFHVV�HYHQW FUHDWLRQ
DQG�DFFHVV�GDWH 

���������



7KH�XVHU�ZLOO�UHFHLYH�DV�D�UHVSRQVH�WR�WKLV�TXHU\�D�QXPEHU�RI�UHFRUGV�VDWLVI\LQJ�WKH�VHDUFK�FRQGLWLRQV��%XW
QRWKLQJ�JXDUDQWHHV�WKDW�WKH�UHWULHYHG�FXOWXUDO�REMHFWV�KDYH��LQGHHG��EHHQ�FUHDWHG�E\�$OEHUWR�*LDFRPHWWL�LQ�WKH
JLYHQ�SHULRG��,Q�IDFW��$OEHUWR�*LDFRPHWWL�PD\�KDYH�GRQDWHG�WKH�UHWULHYHG�SDLQWLQJ�RU�VFXOSWXUH�WR�D�PXVHXP��RU
HYHQ�UHVWRUHG�LW��$Q\�ORJLFDO�DVVRFLDWLRQ�EHWZHHQ�DFWLRQV��HYHQWV��SHUVRQV��GDWHV�DQG�SODFHV�KDV�EHHQ�ORVW�
)ODWWHQLQJ�WKH�LQIRUPDWLRQ�VWUXFWXUH�PDNHV�LW�SRVVLEOH�WR�SURYLGH�D�XQLIRUP�YLVLRQ�RI�KHWHURJHQHRXV�GDWD
VWUXFWXUHV��DW�WKH�FRVW�RI�ORVLQJ�VRPH�RI�WKH�LQIRUPDWLRQ�UHSUHVHQWHG�WKURXJK�WKH�RULJLQDO�VWUXFWXUHV��:H�ZLOO
FRQVLGHU�LQ�VHFWLRQ���VRPH�ZD\V�RI�OLPLWLQJ�WKH�UHVXOWLQJ�ORVV�RI�LQIRUPDWLRQ�IRU�WKH�HQG�XVHU�

��� 5HVXOWV�IRUPDWV

5HVXOWV�IURP�TXHULHV�DUH�PDGH�DYDLODEOH�WR�WKH�XVHU�FOLHQW�DV�6*0/�GRFXPHQWV�FRQIRUPLQJ�WR�RQH�RI�WKH
IROORZLQJ�'7'V�

 � $TXDUHOOH�5HVXOWV�)RUPDW��$5)�'7'���,W�LV�XVHG�WR�WUDQVPLW�GRFXPHQWV�LQ�%ULHI�)RUPDW�IURP�DUFKLYH�DQG
IROGHU�GDWDEDVHV��DQG�GRFXPHQWV�LQ�)XOO�)RUPDW�IURP�DUFKLYH�GDWDEDVHV�

 � )ROGHU�3URILOHV��)3�'7'���,W�GHILQHV�WKH�FRQWHQW�DQG�VWUXFWXUH�RI�PHWDGDWD�UHFRUGV�GHVFULELQJ�6*0/�IROGHUV�
)ROGHU�3URILOH�FRQWHQW�LV�DXWRPDWLFDOO\�H[WUDFWHG�IURP�WKH�IROGHU�LWVHOI���LV�VWRUHG�DV�D�VHSDUDWH�GRFXPHQW�RQ
WKH�IROGHU�VHUYHU�DQG�LV�XVHG�WR�VXSSRUW�IROGHU�UHWULHYDO�

 � &ODVVHXUV�G
,QYHQWDLUH��&,�'7'���$�'7'�IRU�IROGHUV�GRFXPHQWLQJ�WKH�DUFKLWHFWXUDO�KHULWDJH�DQG�UHODWHG
REMHFWV��WKDW�LV�LPPRYDEOH�KHULWDJH�LWHPV��IRU�ZKLFK�JHRUHIHUHQFLQJ�LV�SRVVLEOH��,W�VXSSRUWV�HPEHGGLQJ�D
FROOHFWLRQ�RI�IROGHUV��UHSUHVHQWHG�DV�W\SHG�OLQNV��LQWR�DQRWKHU�IROGHU�ZLWK�WKH�JHRJUDSKLF�LQFOXVLRQ�UHODWLRQ�



�

 � &,0,�'7'��$�'7'�GHILQHG�LQ�3URMHFW�&+,2�RI�WKH�&,0,�>�@�WR�UHSUHVHQW�PXVHXP�H[KLELWLRQ�FDWDORJXHV��,W
LV�EDVHG�RQ�WKH�7H[W�(QFRGLQJ�,QLWLDWLYH��7(,��'7'�>��@�

��� 7KH�DUFKLYH�VHUYHUV

$UFKLYH�6HUYHUV�SURYLGH�LQIRUPDWLRQ�DERXW�LQGLYLGXDO�REMHFWV�RU�VLWHV��7KH�PRGHO�RI�DQ�$UFKLYH�6HUYHU�LV
GHVLJQHG�VR�WKDW�D�PXVHXP�FROOHFWLRQ�PDQDJHPHQW�V\VWHP��D�SKRWRJUDSK�OLEUDU\�FDWDORJXH��RU�D�GDWD�VHUYLFH
V\VWHP�FRXOG�DFW�DV�DQ�$TXDUHOOH�$UFKLYH�6HUYHU��7KH\�DUH�H[SHFWHG�WR�EH�DEOH�WR�UHWXUQ�D�UHFRUG�DERXW�HDFK
REMHFW�RU�VLWH�KHOG�LQ�WKH�GDWDEDVH��7KH\�IROORZ�WKH�FRQYHQWLRQDO�LQIRUPDWLRQ�UHWULHYDO�PRGHO�IRU�GDWDEDVH�DFFHVV�

 � 0DSSLQJ�IURP�=������WR�WKH�ORFDO�KRVW�GDWDEDVH

$V�ZHOO�DV�PDSSLQJ�WKH�DFFHVV�SRLQWV�WR�WKH�ORFDO�GDWD�VWUXFWXUHV��WKH�$UFKLYH�6HUYHU�PDSV�WKH�UHVSRQVHV�RI
WKH�KRVW�GDWDEDVH�LQWR�WKH�UHFRUG�VWUXFWXUHV�RI�WKH�$TXDUHOOH�3URILOH�VXSSRUWHG�E\�WKH�$UFKLYH�6HUYHU��7KH
µ%ULHI�UHFRUG¶�LV�SUHFLVHO\�GHILQHG�VR�WKDW�VXPPDU\�GLVSOD\V�VKRZLQJ�WKH�UHVXOWV�IURP�GLIIHUHQW�VHUYHUV�ZLOO
EH�FRQVLVWHQW��7KH�µ)XOO�UHFRUG¶�DOORZV�PRUH�IUHHGRP�IRU�WKH�GDWDEDVH�RZQHU�WR�VSHFLI\�ZKLFK�QDWLYH�ILHOGV
WKH\�ZLVK�WR�PDNH�DYDLODEOH�DQG�KRZ�WKH\�DUH�PDSSHG�WR�WKH�WDJ�VHW�HOHPHQWV�RI�WKH�SURILOH�

 � $UFKLYH�6HUYHU�DUFKLWHFWXUHV

7R�HQFRXUDJH�WKH�DFFHSWDELOLW\�RI�WKH�$TXDUHOOH�GDWD�VHUYLFH�LW�ZDV�GHFLGHG�WKDW�LW�PXVW�EH�SRVVLEOH�WR
LPSOHPHQW�DQ�$UFKLYH�6HUYHU�ZLWKRXW�DIIHFWLQJ�KRZ�WKH�GDWD�SURYLGHU
V�SULPDU\�GDWD�LV�VWRUHG��7KLV�FDQ�EH
DFKLHYHG�E\�ERWK�WKH�VHUYHU�DSSURDFKHV�GHVFULEHG�EHORZ��'LIIHUHQW�GDWD�SURYLGHUV�PD\�ILQG�RQH�RU�RWKHU
DSSURDFK�PRUH�DWWUDFWLYH��$UFKLYH�6HUYHU�LPSOHPHQWHUV�DUH�QRW�UHVWULFWHG�LQ�KRZ�WKH\�LPSOHPHQW�WKH�VHUYHUV
VR�ORQJ�DV�WKH�LQWHUIDFH�WKH\�SUHVHQW�WR�WKH�$TXDUHOOH�=&OLHQW�FRQIRUPV�WR�WKH�$TXDUHOOH�=������3URILOH��7ZR
DSSURDFKHV�DUH�UHSUHVHQWHG�LQ�WKH�SURMHFW�

7KH�JDWHZD\�DSSURDFK�SURYLGHV�WKH�WDUJHW�FDSDELOLW\�E\�DGGLQJ�D�JDWHZD\�OD\HU�ZKLFK�FRQYHUWV�G\QDPLFDOO\
EHWZHHQ�WKH�=������SURWRFRO�DQG�WKH�QDWLYH�TXHU\�DQG�UHWULHYDO�IDFLOLWLHV�RI�WKH�KRVW�GDWDEDVH��7KH�WDUJHW
JDWHZD\�LPSOHPHQWV�WKH�UHOHYDQW�=������3URILOH��DQG�ZLOO�PDNH�XVH�RI�ORFDO�VWRUDJH�WR�KROG�UHVXOW�VHWV�DQG
RWKHU�ZRUNLQJ�GDWD�LQ�WKH�VKRUW�WHUP��,W�GRHV�QRW�VWRUH�VLJQLILFDQW�DPRXQWV�RI�LQGH[HV�RU�SULPDU\�GDWD��,W
PDSV�WKH�KRVW�GDWDEDVH
V�VHDUFKLQJ�DQG�UHWULHYDO�FDSDELOLW\�RQ�WR�WKH�=������3URILOH�DV�ZHOO�DV�LW�FDQ��UDWKHU
WKDQ�DXJPHQWLQJ�LW�LQ�DQ\�IXQGDPHQWDO�ZD\��7KH��XQGHUO\LQJ�GDWDEDVH��LV�DFFHVVLEOH�DFFRUGLQJ�WR�WKH
PDSSLQJ�LPSOHPHQWHG�E\�WKH�*DWHZD\��7KH�JDWHZD\�DSSURDFK�SUREDEO\�UHTXLUHV�OHVV�ORFDO�UHVRXUFHV�WKDQ�D
GHGLFDWHG�WDUJHW�

7KH�GHGLFDWHG�WDUJHW�DSSURDFK�XVHV�D�VHSDUDWH�GDWDEDVH�WR�SURYLGH�WKH�=������WDUJHW�FDSDELOLW\��7KLV�WDUJHW
GDWDEDVH�PD\�VLPSO\�KROG�LQGH[HV��RU�LW�PD\�KROG�VXIILFLHQW�GDWD�WR�EH�DEOH�WR�UHVSRQG�WR�WKH�=������TXHULHV
ZLWKRXW�UHIHUHQFH�WR�WKH�SULPDU\�GDWDEDVH��7KH�WDUJHW�GDWDEDVH�FDQ�LPSOHPHQW�WKH�VXSSRUWHG�=������SURILOHV
DV�IXOO\�DV�UHTXLUHG��SURYLGLQJ�VHDUFK�DQG�UHWULHYDO�FDSDELOLW\�QRW�VXSSRUWHG�E\�WKH�SULPDU\�GDWDEDVH��7R
LPSOHPHQW�WKLV�DSSURDFK��DQ�DSSURSULDWH�LQWHUIDFH�PXVW�EH�HVWDEOLVKHG�EHWZHHQ�WKH�WDUJHW�GDWDEDVH�DQG�WKH
SULPDU\�GDWDEDVH��6WUDWHJLHV�IRU�XSGDWLQJ�WKH�WDUJHW�GDWDEDVH�FDQ�EH�SHULRGLF�RU�FRQWLQXRXV�GHSHQGLQJ�RQ�WKH
FDSDELOLWLHV�RI�WKH�SULPDU\�GDWDEDVH��7KH�WDUJHW�GDWDEDVH�DFWV�DV�D�SUR[\�IRU�WKH��XQGHUO\LQJ�GDWDEDVH��ZKLFK
LV�QRW�GLUHFWO\�DFFHVVLEOH�WR�=������FOLHQWV��7KLV�DSSURDFK�DOORZV�FRQWHQW�RZQHUV�WR��SXEOLVK��D�VHOHFWLRQ�RI
WKHLU�GDWD�WR�D�GHGLFDWHG�WDUJHW�ZKLFK�PD\�EH�RSHUDWHG�RXWVLGH�D�ILUHZDOO�

7KH�ILUVW�JHQHUDWLRQ�RI�$UFKLYH�6HUYHUV�GHVFULEHG�LQ��>��@>��@>��@�FDQ�DOO�DFW�DV�JDWHZD\V�WR�WKH�SULPDU\
GDWD��7KH�0LVWUDO�>��@�DQG�,QGH[��>��@�V\VWHPV�FDQ�DOVR�DFW�DV�GHGLFDWHG�VHUYHUV�KROGLQJ�VXUURJDWH�UHFRUGV
GHULYHG�IURP�WKH�SULPDU\�GDWD�

 � 5HJLVWHULQJ�DUFKLYHV

$Q�DUFKLYH�RZQHU�PXVW�UHJLVWHU�WKH�DUFKLYH�ZLWK�WKH�$TXDUHOOH�VHUYLFH��,Q�WKH�ILUVW�YHUVLRQ��WKLV�LV�GRQH�E\
FRQYHQWLRQDO�PHDQV��DQG�WKH�HQWULHV�LQ�WKH�'LUHFWRU\�6HUYLFHV�GDWDEDVH�GHVFULELQJ�WKH�$UFKLYH�DUH�PDGH�E\
WKH�$FFHVV�6HUYHU�DGPLQLVWUDWRUV��9DULRXV�DSSURDFKHV�DUH�XQGHU�LQYHVWLJDWLRQ�WR�DOORZ�VRPH�RU�DOO�RI�WKHVH
GHWDLOV�WR�EH�UHJLVWHUHG�DXWRPDWLFDOO\��)RU�LQVWDQFH��WKH�XVH�RI�WKH�=������µ([SODLQ¶�VHUYLFH�JLYHV�WKH
SRWHQWLDO�IRU�WKH�$FFHVV�6HUYHU�WR�LQWHUURJDWH�$UFKLYH�6HUYHUV�DERXW�WKH�FRQWHQW�RI�WKH�DUFKLYH��&XUUHQWO\�
VXSSRUW�IRU�WKH�([SODLQ�VHUYLFH�LV�QRW�ZLGHVSUHDG��$W�WKH�WLPH�RI�ZULWLQJ��WKH�$TXDUHOOH�DQG�&,0,�=�����
3URILOHV�GR�QRW�UHTXLUH�VXSSRUW�IRU�(;3/$,1�



��

��� 7KH�IROGHU�VHUYHUV

&RPSOHPHQWLQJ�WKH�LQIRUPDWLRQ�DYDLODEOH�IURP�WKH�$UFKLYH�6HUYHUV���$TXDUHOOH�DOVR�SURYLGHV�DFFHVV�WR��IROGHUV��
L�H��6*0/�K\SHUWH[W�GRFXPHQWV��W\SLFDOO\�SURYLGLQJ�LQIRUPDWLRQ�UHODWLQJ�WR�JURXSV�RI�REMHFWV��)ROGHUV�PD\
LQFOXGH�OLQNV�WR�RWKHU�IROGHUV��DQG�WR�REMHFW�GDWD�NQRZQ�WR�WKH�$TXDUHOOH�V\VWHP��$TXDUHOOH�SURYLGHV�D�XQLILHG
LQWHUIDFH�IRU�VHDUFKLQJ�IRU�DQG�EURZVLQJ�IROGHUV�LQ�FRQMXQFWLRQ�ZLWK�REMHFW�LQIRUPDWLRQ�

)ROGHU�6HUYHUV�DUH�DQ�RULJLQDO�FUHDWLRQ�RI�WKH�$TXDUHOOH�SURMHFW��7KH�VWRUDJH�PRGHO�DQG�IXQFWLRQDOLW\�DUH
GHVFULEHG�LQ�>��@��7KH\�KROG�WKH�SULPDU\�GDWD��WKH�IROGHU�WH[W��DV�DQ�6*0/�GRFXPHQW��$�IROGHU�VHUYHU�VWRUHV�IRU
HDFK�6*0/�GRFXPHQW�D�FRPSDQLRQ�VXUURJDWH�GRFXPHQW�FDOOHG��)ROGHU�3URILOH���QRWH�WKLV�XVH�RI�WKH�WHUP
�SURILOH��LV�XQUHODWHG�WR�WKH�=������XVH���7KH�IROGHU�SURILOH�'7'�SURYLGHV�IRU�D�VLPSOH�VHW�RI�GHVFULSWLYH�ILHOGV�
WKDW�FDQ�EH�VHDUFKHG�GLUHFWO\�LQ�WKH�VDPH�PDQQHU�DV�REMHFW�GDWD�KHOG�RQ��$UFKLYH�6HUYHUV���7KH�IROGHU�LWVHOI�LV
UHWXUQHG�DV�DQ�6*0/�GRFXPHQW�HQFDSVXODWHG�LQ�*56���UHFRUG�V\QWD[�

)ROGHUV�FDQ�FRQWDLQ�OLQNV�WR�UHFRUGV�KHOG�RQ�$UFKLYH�6HUYHUV��7KH�$TXDUHOOH�=������3URILOH�SURYLGHV�D�PHDQ�IRU
REWDLQLQJ�D�XQLTXH�LGHQWLILHU�ZKLFK�FDQ�EH�XVHG�IRU�WKLV�SXUSRVH��,Q�PDQ\�UHVSHFWV��)ROGHU�6HUYHUV�DQG�$UFKLYH
6HUYHUV�FDQ�EH�WUHDWHG�VLPSO\�DV�GDWD�VHUYHUV�VHUYLQJ�GLIIHUHQW�W\SHV�RI�FRQWHQW�

�� ,QIRUPDWLRQ�UHWULHYDO�SURFHVV�GHVFULSWLRQ

)LJ����LQGLFDWHV�KRZ�TXHULHV�DQG�UHVSRQVHV�DUH�KDQGOHG�

�D�� 7KH�XVHUV��DW�WKHLU�ZRUNVWDWLRQV��DUH�SUHVHQWHG�ZLWK�DQ�+70/�IRUP��7KH\�FDQ�IRUPXODWH�WKHLU�TXHU\�E\
ILOOLQJ�LQ�ILHOGV�RQ�WKH�IRUP��ZKHUH�WKH�DFFHVV�SRLQWV�DUH�LPSOLHG�E\�WKH�VHOHFWLRQ�RI�ILHOGV��$OWHUQDWLYHO\�
WKH\�FDQ�XVH�D�FRQYHQWLRQDO�TXHU\�ODQJXDJH��ZKHUH�WKH�DFFHVV�SRLQWV�DUH�JLYHQ�H[SOLFLWO\�

�E�� 7KH�IRUP�LV�VXEPLWWHG�E\�+773�DQG�LQWHUSUHWHG�E\�&*,�VFULSWV�LQ�WKH�8VHU�&OLHQW�PRGXOH��7KLV�FRQYHUWV�WKH
TXHU\�WR�WKH�$TXDUHOOH�4XHU\�/DQJXDJH��$4/��DQG�SDVVHV�LW�WR�WKH�8VHU�6HVVLRQ��$4/�VXSSRUWV�DOO�WKH
$TXDUHOOH�DFFHVV�SRLQWV��VHH�VHFWLRQ����

�F�� 7KH�8VHU�6HVVLRQ�KDV�WKH�RSSRUWXQLW\�WR�PRGLI\�WKH�TXHU\��IRU�LQVWDQFH��WR�DSSO\�YDULRXV�WHUPLQRORJ\
UHVRXUFHV�WR�WUDQVODWH�RU�H[SDQG�WKH�TXHU\�WHUPV��7KH�PRGLILHG�TXHU\�LV�VWLOO�H[SUHVVHG�LQ�$4/�DQG�SDVVHG�WR
WKH�=&OLHQW�

�G�� 7KH�=&OLHQW�FRQYHUWV�WKH�TXHU\�IURP�$4/�WR�=������XVLQJ�WKH�$TXDUHOOH�SURILOH��DQG�EURDGFDVWV�LW�WR�WKH
FXUUHQWO\�VHOHFWHG�GDWD�VHUYHUV��7KH�$TXDUHOOH�DFFHVV�SRLQWV�DUH�H[SUHVVHG�DV�=������86(�DWWULEXWHV�

�H�� 7KH�GDWD�VHUYHU�JDWHZD\�LQWHUSUHWV�WKH�=������TXHU\�LQWR�WKH�KRVW�GDWDEDVH�TXHU\�ODQJXDJH�DQG�VXEPLWV�LW
DFFRUGLQJ�WR�WKH�ORFDO�SURWRFRO��7KH�DFFHVV�SRLQWV�DUH�QRZ�PDSSHG�RQWR�RQH�RU�PRUH�KRVW�GDWDEDVH�ILHOGV�

�I�� 7KH�KRVW�GDWDEDVH�UHVSRQGV�WR�WKH�GDWD�VHUYHU�JDWHZD\�DFFRUGLQJ�WR�WKH�ORFDO�SURWRFRO��7KH�GDWD�VHUYHU
LQWHUSUHWV�WKH�QDWLYH�SURWRFRO�DQG�UHVSRQGV�WR�WKH�=&OLHQW�ZLWK�D�*56���UHFRUG��7KH�*56���UHFRUG�FDQ
FRQWDLQ�VWUXFWXUHG�GDWD��RU�6*0/�GRFXPHQWV�FRPSRVHG�IRU�RQH�RI�WKH�VXSSRUWHG�'7'V�

�J�� 7KH�=&OLHQW�FROODWHV�WKH�UHVSRQVHV��HQFRGHV�WKHP�DV�6*0/�LI�QHFHVVDU\��DQG�UHWXUQV�WKHP�WR�WKH�8VHU
6HVVLRQ�

�K�� 7KH�8VHU�6HVVLRQ�UHWXUQV�WKH�6*0/�GRFXPHQW�WR�WKH�8VHU�&OLHQW��ZKLFK�WUDQVODWHV�LW�LQWR�+70/�DQG�SDVVHV
LW�WR�WKH�8VHU�:RUNVWDWLRQ�XVLQJ�+773�
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+70/ �+70/

+70/ �+70/

+70/ �+70/
$4/ �����6*0/

$4/ ���6*0/

$4/ ��6*0/
=����� ���=�����

=����� ��=�����
/RFDO ��/RFDO

/RFDO �/RFDO

+773

&*,

=�����

8VHU :RUNVWDWLRQ

:HE�6HUYHU �+773'�

8VHU�&OLHQW

8VHU�6HVVLRQ

=&OLHQW

'DWD 6HUYHU�*DWHZD\

3ULPDU\�'DWDEDVH

)LJ�����4XHU\�DQG�UHVSRQVH�KDQGOLQJ

(DFK�SURWRFRO�DQG�WKH�FRQYHUVLRQ�EHWZHHQ�WKHP�KDV�WR�EH�VSHFLILHG�VR�WKDW�WKH�XVHU�TXHU\�DQG�WKH�UHVSRQVH�DUH
WUDQVPLWWHG�IDLWKIXOO\�

�� 2SHQ�LVVXHV

6WLFNLQJ�WR�WKH�$FFHVV�3RLQW�IODW�YLHZ�RI�LQIRUPDWLRQ��ZH�GLVFXVV�LQ�WKLV�VHFWLRQ�KRZ�WR�LPSURYH��L��WKH
IXQFWLRQDOLW\�RI�WKH�DFFHVV�VHUYHU���LL��WKH�XVHU�LQWHUIDFH��DQG��LLL��DFFHVV�WR�WKH�GDWD�VHUYHUV��)LJ����LOOXVWUDWHV
VRPH�RI�WKHVH�VKRUW�UDQJH�LPSURYHPHQWV�ZKLFK�DUH�FRPSDWLEOH�ZLWK�WKH�FXUUHQW�$TXDUHOOH�DUFKLWHFWXUH�

��� ,PSURYLQJ�WKH�DFFHVV�VHUYHU�IXQFWLRQDOLW\

����� ,PSURYLQJ�GDWD�VHUYHUV�UHJLVWUDWLRQ

,Q�WKH�SUHVHQW�YHUVLRQ�RI�WKH�V\VWHP��UHJLVWUDWLRQ�RI�D�GDWDEDVH�RQ�WKH�DFFHVV�VHUYHU�LV�GRQH�PDQXDOO\��7KH�DFFHVV�
VHUYHU�PDQDJHU�PXVW�FROOHFW�DQG�VWRUH�YDULRXV�GDWD�DERXW�HDFK�DUFKLYH��LGHQWLILFDWLRQ�RI�WKH�GDWDEDVH�DQG�RI�WKH
VHUYHU��GHVFULSWLRQ�RI�FRQWHQW�XVLQJ�RQH�RU�VHYHUDO�NH\ZRUGV�GHQRWLQJ�FXOWXUDO�GRPDLQV��WKHVDXUL�DQG�DXWKRULW\
OLVWV�XVHG�LQ�WKH�GDWDEDVH��HWF��7KLV�PDQXDO�UHJLVWUDWLRQ�PD\�DSSHDU�DV�D�OLPLWDWLRQ�WR�WKH�VFDODELOLW\�RI�WKH�V\VWHP�

$�SRVVLEOH�LPSURYHPHQW�PD\�EH�REWDLQHG�WKURXJK�WKH�XVH�RI�WKH�(;3/$,1�IHDWXUH�RI�=�������7KLV�IDFLOLW\�PD\
EH�XVHG�WR�PDQDJH�D�GDWDEDVH�ZLWK�LQIRUPDWLRQ��VXFK�DV�QDPH��GHVFULSWLRQ��SURWHFWLRQ��FRVW�RI�WKH�GDWDEDVHV
ZKLFK�DUH�DYDLODEOH�IRU�VHDUFK��RU�PRUH�VSHFLILF�GDWD��VXFK�DV�DFFHVV�SRLQWV�GHWDLOV��VFKHPDV��UHFRUG�V\QWD[��HWF�
([SODLQ�FDWHJRULHV��VWRUHG�DV�WDEOHV�KDYH�WR�EH�VSHFLILHG�LQ�WKH�VHDUFK�V\QWD[��&DWHJRULHV�RI�PDLQ�LQWHUHVW�IRU�XV
DUH�

 � 7DUJHW,QIR�IRU�LQIRUPDWLRQ�DERXW�WKH�WDUJHW�

 � 'DWDEDVH,QIR�IRU�VHDUFKLQJ�D�VSHFLILF�GDWDEDVH�PDQDJHG�E\�WKH�WDUJHW�

 � 6FKHPD,QIR�GHVFULEHV�WKH�VFKHPD�RI�D�GDWDEDVH��'DWDEDVHV�ZLWK�GLIIHUHQW�VWUXFWXUHV�FRXOG�EH�PDQDJHG�E\
WKH�VDPH�WDUJHW�



��

 � 7HUP/LVW,QIR�LQFOXGHV�DOO�GHVFULSWLYH�LQIRUPDWLRQ�DERXW�WKH�GDWDEDVH�DFFHVV�SRLQWV�ZKLFK�FDQ�EH�XVHIXOO\
H[SORLWHG�IRU�TXHU\LQJ�

$�=������VHDUFK�RSHUDWLRQ�FDQ�WKHQ�VSHFLI\�WKH�UHTXHVW�IRU�DOO�GDWDEDVHV�PDQDJHG�E\�WKH�WDUJHW�ZKLFK�UHFHLYHV
WKH�TXHU\���IRU�H[DPSOH��D�UHTXHVW�VXFK�DV�([SODLQ&DWHJRU\ 
'DWDEDVH,QIR
�$1'�$YDLODELOLW\ 
\HV
�JLYHV�DV�D
UHVXOW�WKH�UHIHUHQFHV�RI�DOO�WKH�GDWDEDVHV�PDQDJHG�E\�WKH�WDUJHW��7KH�H[SUHVVLRQ��

([SODLQ&DWHJRU\ 
7HUP/LVW,QIR
�$1'�'DWDEDVH1DPH 
�GDWDEDVH�QDPH"


ZRXOG�JLYH�DV�D�UHVXOW�DOO�WKH�WHUP�OLVWV�DVVRFLDWHG�ZLWK�WKH�GDWDEDVHV�PDQDJHG�E\�WKH�WDUJHW�

����� %HWWHU�LQWHJUDWLRQ�RI�PHWDGDWD

0HWDGDWD�FDQ�EH�FODVVLILHG�LQWR�WKUHH�FDWHJRULHV����L��LQIRUPDWLRQ�WKDW�FDQ�EH�GHULYHG�GLUHFWO\�IURP�FRQWHQWV�VXFK
DV�VWUXFWXUH�RI�WKH�GDWD���LL��LQIRUPDWLRQ�WKDW�FDQ�EH�GHULYHG�E\�V\VWHP�WRROV��VXFK�DV�VL]H��IRUPDW��HWF����LLL�
LQIRUPDWLRQ�WKDW�FDQQRW�EH�GHULYHG�GLUHFWO\�IURP�GDWD�FRQWHQW�DQG�VWUXFWXUH��)RU�LQVWDQFH��D�6XEMHFW�GHVFULSWLRQ�RI
D�IROGHU�LV�VLWXDWHG�DW�D�PRUH�DEVWUDFW�OHYHO�WKDQ�LWV�7LWOH�

7KH�GLVFXVVLRQ�RI��PHWDGDWD�IRU�GLJLWDO�REMHFWV��ZDV�VWDUWHG�E\�OLEUDULDQ�FRPPXQLWLHV�WU\LQJ�WR�SURYLGH�XQLIRUP
VHPDQWLF�GHVFULSWLRQV�IRU�DFFHVVLQJ�XQVWUXFWXUHG�GDWD��LPDJHV�RU�GUDZLQJ�EDVHV���RU�VHPL�VWUXFWXUHG�GDWD��+70/
SDJHV�ZKHUH�WKH�6*0/�WDJV�VHUYH�RQO\�IRU�SUHVHQWDWLRQ�SXUSRVH���,Q�DOO�FDVHV��LW�LV�FXUUHQWO\�XQGHUVWRRG�WKDW
VFKHPD��LQ�WKH�GDWDEDVH�MDUJRQ��LV�SDUW�RI�WKH�PHWDGDWD��,Q�DGGLWLRQ��WKH�TXHU\�FDSDELOLWLHV�RI�WKH�GDWD�VRXUFHV
�L�H���VXSSRUW�RI�ERROHDQ�RU�64/�TXHULHV���DV�ZHOO�DV�FRQVWUDLQWV�RQ�WKH�VRXUFH
V�FRQWHQWV��H�J���GDWD�DYDLODEOH�RQO\
IRU�D�VSHFLILF�WLPH��SODFH��HWF����LV�DOVR�SDUW�RI�WKH�PHWDGDWD��,Q�WKH�FXUUHQW�GHVLJQ��DFFHVV�SRLQWV��UHSUHVHQW
PHWDGDWD�IURP�DOO�VRXUFHV��L�H��VWUXFWXUH�DV�ZHOO�DV�LQIRUPDWLRQ�WKDW�FDQQRW�GLUHFWO\�EH�GHULYHG�IURP�WKH�GDWD
FRQWHQWV��+RZHYHU��DW�WKH�DFFHVV�VHUYHU�OHYHO��WKHUH�LV�QR�ZD\�WR�GHFLGH�ZKHWKHU�D�JLYHQ�VRXUFH�KDV�D�YDOLG
LQVWDQFH�RI�D�JLYHQ�DFFHVV�SRLQW�

7R�HQDEOH�GDWD�VHUYHUV�WR�PDQDJH�WKHLU�PHWDGDWD�DQG�H[SRUW�WKHP�WR�WKH�$FFHVV�6HUYHU��WKH�XVH�RI�WKH�=�����
([SODLQ�IDFLOLW\�FDQ�EH�FRQVLGHUHG��VHH�VXEVHFWLRQ���������7KH�PHWDGDWD�FDQ�WKHQ�EH�XVHG�E\�WKH�$FFHVV�6HUYHU
IRU�ILOWHULQJ�WKH�PRVW�DSSURSULDWH�GDWD�VRXUFHV�WR�DQVZHU�D�XVHU�TXHU\��,W�FDQ�DOVR�EH�DQ�LPSRUWDQW�PHDQV�IRU
LQFUHDVLQJ�NQRZOHGJH�RI�GDWD�VRXUFHV�DW�WKH�XVHU�OHYHO��DV�D�KHOS�WR�LVVXH�TXHULHV��0HWDGDWD�VKRXOG�PDNH�LW
SRVVLEOH�WR�SUHVHQW�WR�WKH�XVHU�D�VWUXFWXUHG�YLHZ�RI�WKH�JOREDO�NQRZOHGJH�UHSUHVHQWHG�E\�WKH�ZKROH�VHW�RI�GDWD�
VHUYHUV��EDVHG�RQ�FOXVWHULQJ�GDWD�VHUYHUV�ZKLFK�VKDUH�YDOLG�DFFHVV�SRLQWV�DQG�FRUUHVSRQGLQJ�WHUPLQRORJ\
DXWKRULWLHV�

����� $XWRPDWLF�WUDQVODWLRQ�RI�TXHU\�WHUPV

:KHQ�DQ�HQG�XVHU�VHOHFWV�VRPH�TXHU\�WHUPV�LQ�D�JLYHQ�ODQJXDJH��DQG�LQWHQGV�WR�EURDGFDVW�KLV�TXHULHV�WR
GDWDEDVHV�ZKLFK�PD\�EH�LQ�GLIIHUHQW�ODQJXDJHV��LW�ZRXOG�EH�RI�JUHDW�KHOS�LI�WKH�V\VWHP�FRXOG�DXWRPDWLFDOO\
WUDQVODWH�WKH�VHOHFWHG�WHUPV�WR�DOO�WKH�WDUJHW�ODQJXDJHV��XVLQJ�PXOWLOLQJXDO�WKHVDXUL�ZKHQHYHU�WKH\�H[LVW�IRU�WKH
UHOHYDQW�GRPDLQ��$OWKRXJK�DQ�$3,�KDV�EHHQ�VSHFLILHG�DQG�LPSOHPHQWHG�IRU�DXWRPDWLF�WHUP�WUDQVODWLRQ��LW�LV�QRW
\HW�LQWHJUDWHG�LQ�WKH�FXUUHQW�YHUVLRQ�RI�WKH�V\VWHP��,Q�IDFW��DV�PXOWLOLQJXDO�WKHVDXUL�DUH�SUHVHQWO\�YHU\�UDUH�DQG
KDYH�OLPLWHG�FRYHUDJH��WKLV�IXQFWLRQDOLW\�ZDV�QRW�FRQVLGHUHG�RI�YHU\�KLJK�SULRULW\��+RZHYHU��LWV�LQWHJUDWLRQ�PD\
DFW�DV�D�VWURQJ�HQFRXUDJHPHQW�WR�FXOWXUDO�RUJDQLVDWLRQV�IRU�WKH�SURGXFWLRQ�RI�PXOWLOLQJXDO�WKHVDXUL�

����� 'LVWULEXWLRQ�RI�PHGLDWLRQ�VHUYLFHV

,Q�WKH�SUHVHQW�YHUVLRQ�RI�WKH�V\VWHP��WKH�DFFHVV�VHUYHU�LV�QRW�GLVWULEXWHG��EXW�UHSOLFDWHG��(DFK�FRQWHQW�GDWDEDVH�KDV
WR�EH�UHJLVWHUHG�RQ�HDFK�RI�WKH�DFFHVV�VHUYHUV��)RU�WKH�VDNH�RI�VFDODELOLW\��WKH�DFFHVV�VHUYHU�VKRXOG�EH�GLVWULEXWHG�
7KLV�LPSOLHV�WKH�QHHG�WR�GHILQH�PHFKDQLVPV�IRU�IRUZDUGLQJ�TXHULHV�IURP�RQH�DFFHVV�VHUYHU�WR�DQRWKHU��ZKLFK�LV�D
FKDOOHQJLQJ�LVVXH�

��� ,PSURYLQJ�WKH�XVHU�LQWHUIDFH�

0RUH�VHPDQWLFV�DERXW�WKH�GDWD�VRXUFHV�VKRXOG�EH�DYDLODEOH�WR�WKH�HQG�XVHU��,Q�SDUWLFXODU��WKH�XVHU�VKRXOG�KDYH�WKH
SRVVLELOLW\�RI�EURZVLQJ�WKH�PHWDGDWD�UHODWHG�WR�GDWD�VRXUFHV��0RUH�NQRZOHGJH�DERXW�WKH�PHWDGDWD�RI�GDWD�VRXUFHV
QRW�RQO\�DOORZV�WKH�XVHU�WR�UHILQH�KLV�KHU�QHHGV��DQG�WKHUHIRUH�LPSURYH�SUHFLVLRQ���EXW�DOVR�DOORZV�KLP�KHU�WR
H[SUHVV�TXHULHV�H[SORLWLQJ�WKH�VWUXFWXUH�RI�WKH�WDUJHW�LQIRUPDWLRQ�EDVHV��,Q�RWKHU�ZRUGV��LI�WKH�XVHU�FRXOG�REWDLQ
SUHFLVH�LQIRUPDWLRQ�RQ�WKH�PDSSLQJ�RI�WKH�DFFHVV�SRLQWV�RQWR�WKH�YDULRXV�HOHPHQWV�RI�WKH�IROGHUV�RU�DUFKLYHV
VWUXFWXUHV��KH�ZRXOG�OLNHO\�H[SUHVV�PXFK�PRUH�SUHFLVH�TXHULHV�WKDQ�LQ�WKH�SUHVHQW�VLWXDWLRQ�ZKHUH�WKLV�PDSSLQJ�LV
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KLGHQ��7KLV�SHUVSHFWLYH�PD\�EH�H[SORLWHG�ERWK�DW�WKH�XVHU�LQWHUIDFH�OHYHO�WR�SUHVHQW�WKH�PHWD�LQIRUPDWLRQ�RI
VSHFLILF�GDWDEDVHV��VHH�VHFWLRQ����DQG�DW�WKH�$FFHVV�6HUYHU�OHYHO�YLD�D�FRPPRQ�GDWDEDVH�VFKHPD�JLYLQJ�D�JOREDO
YLHZ�RI�WKH�DYDLODEOH�LQIRUPDWLRQ�

,Q�RUGHU�WR�HQULFK�WKH�FXUUHQW�XVHU�LQWHUIDFH��FRQFHSWXDO�PRGHOOLQJ�EDVHG�RQ�DFFHVV�SRLQWV�VKRXOG�EH�H[SORUHG�
3DUW��L��RI�ILJXUH���VKRZV�D�VLPSOH�H[DPSOH�RI�FRQFHSWXDO�PRGHOOLQJ��7KLV�FODVVLILFDWLRQ�VKRXOG�KHOS�WKH�XVHU�LQ
KLV�KHU�FKRLFH�RI�WKH�UHOHYDQW�DFFHVV�SRLQWV�DQG�YDOXHV�WR�FKRRVH�IRU�KLV�$4/�TXHULHV�

)LQDOO\��LW�PXVW�EH�VWUHVVHG�WKDW�WKH�XVHU�LQWHUIDFH�VKRXOG�GHSHQG�QRW�RQO\�RQ�WKH�GDWD�VRXUFHV�DYDLODEOH��EXW�DOVR
RQ�WKH�XVHU�SHUVSHFWLYH��7KLV�PD\�LPSO\�VRSKLVWLFDWHG�XVHU�LQWHUIDFH�FXVWRPLVDWLRQ��DQG�YDULRXV�XVHU�KHOSV
DGDSWHG�WR�YDULRXV�OHYHOV�DQG�QDWXUHV�RI�NQRZOHGJH�RI�WKH�GDWD�VHUYHUV�ZKLFK�WKH�XVHU�ZDQWV�WR�UHVWULFW�KLV�KHU
DWWHQWLRQ��&OHDUO\��WKHUH�LV�D�QHHG�IRU�D�YDULHW\�RI�XVHU�LQWHUIDFH�SDUDGLJPV�GHSHQGLQJ�RQ�WKH�XVHU�H[SHUWLVH��QDLYH
XVHU�RU�FXUDWRUV��XUEDQ�DQG�UHJLRQDO�SODQQHUV��SXEOLVKHUV�DQG�UHVHDUFKHUV��HWF�

)LJ������6WUXFWXULQJ�WKH�XVHU�LQWHUIDFH

��� ,PSURYLQJ�DFFHVV�WR�WKH�GDWD�VHUYHUV

����� 6WUXFWXUH�EDVHG�TXHULHV�WR�VSHFLILF�GDWD�VRXUFHV

:H�KDYH�DUJXHG�WKDW�NQRZOHGJH�RI�WKH�DFWXDO�GDWD�VWUXFWXUH�DW�WKH�XVHU�OHYHO�PLJKW�KHOS�WKH�XVHU�LQ�TXHU\
IRUPXODWLRQ��ZLWKRXW�PRGLI\LQJ�$4/���:H�DVVXPH�KHUH�WKDW�VRPH�XVHUV�PLJKW�EH�LQWHUHVWHG�LQ�DFFHVVLQJ�VSHFLILF
DUFKLYH�RU�IROGHU�VHUYHUV�ZKRVH�VWUXFWXUH�WKH\�ZDQW�WR�GLVFRYHU��RU�RI�ZKLFK�WKH\�DUH�DZDUH��VHH�ILJXUH����FDVH
LLL����7KLV�LV�QRW�D�XQLIRUP�DFFHVV�WR�KHWHURJHQHRXV�GDWD�VRXUFHV��EXW��RQ�WKH�FRQWUDU\��DQ�HQULFKPHQW�RI�WKH�XVHU
LQWHUIDFH�IRU�WKH�XVHU�ZKR�ZDQWV�D�QDUURZHU�DQG�ULFKHU�DFFHVV�WR�D�PRUH�UHVWULFWHG�UDQJH�RI�VHUYHUV�

([SHULHQFH�IURP�H[LVWLQJ�:HE�LQWHUIDFHV�WR�GDWDEDVHV��VHH�IRU�LQVWDQFH�-2&21'(�>��@�DQG�0(5,0((�>��@�
DVVLVWLQJ�XVHUV�WR�IRUPXODWH�VWUXFWXUHG�TXHULHV�WDLORUHG�WR�VSHFLILF�FXOWXUDO�'%06�GHPRQVWUDWHV�WKDW�ZKHQ�WKH
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GDWDEDVH�VWUXFWXUH�LV�PDGH�YLVLEOH�DW�WKH�XVHU�LQWHUIDFH�OHYHO��XVHUV�DUH�DEOH�WR�LVVXH�FRPSOH[�TXHULHV�IXOO\
H[SORLWLQJ�DOO�WKH�FKDUDFWHULVWLFV�RI�WKLV�VWUXFWXUH��)RU�LQVWDQFH��LQ�D�IROGHU�VHUYHU�ZLWK�6*0/�GRFXPHQWV
GHVFULELQJ�DUFKLWHFWXUDO�REMHFWV��L�H��&,�'7'���RQH�PD\�LVVXH�TXHULHV�OLNH���)LQG�EXLOGLQJ�SKRWRJUDSKV�ZKRVH
FDSWLRQ�FRQWDLQV�3ODFH��RU��)LQG�WKH�EXLOGLQJV�ZKRVH�ELEOLRJUDSKLF�UHIHUHQFHV�DOO�FRQFHUQ�WKH�&RJQDF�5HJLRQ

�
$V�ZH�KDYH�VHHQ�LQ�VHFWLRQ������VXFK�TXHULHV�FDQQRW�EH�H[SUHVVHG�HDVLO\�RU�DW�DOO�ZLWK�WKH�FXUUHQW�IODW�YLHZ�RI
LQIRUPDWLRQ�VXSSRUWHG�E\�$4/�

6LQFH�ZH�GR�QRW�ZLVK�WR�PRGLI\�WKH�FXUUHQW�$TXDUHOOH�DUFKLWHFWXUH��WKHVH�TXHULHV�PLJKW�EH�H[SUHVVHG�XVLQJ�WKH
QDWLYH�TXHU\�ODQJXDJH�RI�WKH�WDUJHW�V\VWHP��DQG�FRXOG�EH�VHQW�YLD�WKH�=������SURWRFRO�DV�XQLQWHUSUHWHG�

VWULQJV


�L�H��=������W\SH���TXHULHV���7KH�VDPH�LV�DOVR�WUXH�IRU�UHWXUQHG�TXHU\�UHVXOWV�

����� ;0/

:LWK�WKH�HPHUJHQFH�RI�WKH�;0/�VWDQGDUG�>��@>��@>��@��LW�LV�OLNHO\�WKDW�WUXH�;0/�EURZVHUV�DQG�HGLWRUV�ZLOO�VRRQ
EHFRPH�ZLGHO\�DYDLODEOH��KHQFH�PDNLQJ�LW�XQQHFHVVDU\�WR�WUDQVFRGH�6*0/�UHVXOWV�LQWR�+70/�IRU�GLVSOD\LQJ
WKHP��7KH�$5)��)3�DQG�&,�'7'V�KDYH�EHHQ�GHVLJQHG�ZLWK�WKLV�HYROXWLRQ�LQ�PLQG��DQG�FDQ�EH�WXUQHG�LQWR�;0/
'7'V�YHU\�HDVLO\��7KLV�WUDQVIRUPDWLRQ�VHHPV�PXFK�OHVV�IHDVLEOH�IRU�WKH�&,0,�'7'�ZKLFK�LQKHULWV�RI�VRPH�RI�WKH
DGYDQFHG�6*0/�IHDWXUHV�RI�WKH�7(,�'7'��$�SRVVLEOH�VROXWLRQ�ZLOO�EH�WR�VHQG�RQO\�ZHOO�IRUPHG�GRFXPHQWV��DQG
WR�UHO\�FRPSOHWHO\�RQ�D�VW\OH�VKHHW�PHFKDQLVP��VXFK�DV�&66�>��@��WR�GLVSOD\�IROGHUV�DQG�UHVXOW�VHWV�

0RUHRYHU��WKH�SURSRVDO�IRU�D�VWDQGDUGLVHG�5HVRXUFH�'HVFULSWLRQ�)UDPHZRUN�>��@�PD\�PDNH�LW�SRVVLEOH�WR�GHVLJQ
PRUH�LQWHURSHUDEOH�GDWD�VWUXFWXUHV�IRU�UHSUHVHQWLQJ�PHWDGDWD�WKDQ�LQ�WKH�FXUUHQW�YHUVLRQ��7KLV�HYROXWLRQ�PD\
SURYH�YHU\�KHOSIXO�IRU�VXSSRUWLQJ�GLVWULEXWLRQ�RI�WKH�DFFHVV�VHUYHU��DV�ZHOO�DV�WR�SHUPLW�TXHU\LQJ�IROGHU�VHUYHUV
IURP�RWKHU�FOLHQW�DSSOLFDWLRQV�WKDQ�WKH�$TXDUHOOH�DFFHVV�VHUYHU��7KLV�GHYHORSPHQW�ZLOO�EH�FRQVLGHUHG�IRU�WKH�QH[W
YHUVLRQ�RI�WKH�$TXDUHOOH�V\VWHP�

�� $FNQRZOHGJHPHQWV

$TXDUHOOH�LV�D�(XURSHDQ�3URMHFW�LQ�ZKLFK����GLIIHUHQW�RUJDQLVDWLRQV�DFWLYHO\�SDUWLFLSDWH��,Q�DGGLWLRQ�WR�WKH
DXWKRUV�ZKR�KDYH�GLUHFWO\�FRQWULEXWHG�WR�WKH�SUHVHQW�SDSHU��ZH�ZRXOG�OLNH�WR�DFNQRZOHGJH�WKH�KLJKO\�YDOXDEOH
FRQWULEXWLRQ�RI�3��%RQKRPPH��,QULD���&��%RXQQH��*ULI�V�D����9��%RXWKRUV��%XOO���3��&DUUDUD��&15�,7,0��
'��'DZVRQ��0XVHXP�'RFXPHQWDWLRQ�$VVRFLDWLRQ���0��'|HUU��,&6�)257+���)��0DOp]LHX[��(XURFOLG���$�
0DUUDUD��)LQVLHO���0��3DGXOD��&15�,7,0���6��3LSHULGLV��,/63���$��5L]N��(XURFOLG���/��5RPDU\��,QULD���2�
6LJQRUH��&15�&18&(���0��7D\ORU��66/���2��7RFKH��0LQLVWqUH�GH�OD�&XOWXUH���DV�ZHOO�DV�WKH�DFWLYH�SDUWLFLSDWLRQ
RI�PDQ\�RWKHU�FROOHDJXHV�ZRUNLQJ�LQ�WKH�VDPH�RUJDQLVDWLRQV�

5HIHUHQFHV

>�@� %LHQYHQXH�VXU�OH�VHUYHXU�/RXYUH��KWWS���PLVWUDO�FXOWXUH�IU�ORXYUH�
>�@� 7KH�RIILFLDO�:HE�6HUYHU�RI�WKH�*DOOHULD�GHJOL�8IIL]L�LQ�)ORUHQFH�

KWWS���ZZZ�XIIL]L�ILUHQ]H�LW�ZHOFRPH(�KWPO
>�@� /HV�GRVVLHUV�GH�O
,QYHQWDLUH�*pQpUDO��KWWS���DTXDUHOOH�LQULD�IU�,QYHQWDLUH
>�@� +HOOHQLF�0LQLVWU\�RI�&XOWXUH��7UHDVXUHV�RI�0RXQW�$WKRV��KWWS���ZZZ�FXOWXUH�JU����������LQGH[�KWPO
>�@� 0��'RHUU��9��&KULVWRSKLGHV�DQG��,��)XQGXODNL��7KH�VSHFLDOLVW�VHHNV�H[SHUW�YLHZV���0DQDJLQJ�GLJLWDO�IROGHUV

LQ�WKH�$TXDUHOOH�SURMHFW��0XVHXPV�DQG�WKH�:HE�����SDJHV����������3LWWVERXUJ��3HQQV\OYDQLD�86��$UFKLYHV
	�0XVHXP�,QIRUPDWLFV������

>�@� &RQVRUWLXP�IRU�WKH�&RPSXWHU�,QWHUFKDQJH�RI�0XVHXP�,QIRUPDWLRQ��&,0,���&XOWXUDO�+HULWDJH�,QIRUPDWLRQ
2QOLQH��&+,2��3URMHFW���KWWS���ZZZ�FLPL�RUJ�SURMHFWV�FKLR�KWPO

>�@� KWWS���ZZZ�DOWDYLVWD�GLJLWDO�FRP�
>�@� KWWS���ZZZ�O\FRV�FRP�
>�@� KWWS���ZZZ�H[FLWH�FRP�
>��@� KWWS���VHDUFK�\DKRR�FRP�
>��@� &�0��%RZPDQ��3�%��'DQ]LJ��'�5��+DUG\��8��0DQEHU�DQG�0�)��6FKZDUW]��7KH�+DUYHVW�LQIRUPDWLRQ

GLVFRYHU\�DQG�DFFHVV�V\VWHP��,Q�3URFHHGLQJV�RI�WKH�6HFRQG�,QWHUQDWLRQDO�:RUOG�:LGH�:HE�&RQIHUHQFH�
&KLFDJR��,OOLQRLV��2FW�������

>��@� 0�$��6KHOGRQ��$��'XGD��5��:HLVV�DQG�'�.��*LIIRUG��'LVFRYHU��D�UHVRXUFH�GLVFRYHU\�V\VWHP�EDVHG�RQ
FRQWHQW�URXWLQJ��,Q�3URFHHGLQJV�RI�WKH�7KLUG�,QWHUQDWLRQDO�:RUOG�:LGH�:HE�&RQIHUHQFH��'DUPVWDGW�
*HUPDQ\��$SULO�������$YDLODEOH�DW���KWWS���ZZZ�LJG�IKJ�GH�ZZZ�ZZZ���SURFHHGLQJV�SDSHUV����KWPO�
ILOHV�GLVFRYHU�KWPO
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>��@� $OH[DQGURV�0RXNDV��$PDOWKDHD��,QIRUPDWLRQ�'LVFRYHU\�DQG�)LOWHULQJ�XVLQJ�D�0XOWLDJHQW�(YROYLQJ
(FRV\VWHP��3URFHHGLQJV�RI�WKH�&RQIHUHQFH�RQ�3UDFWLFDO�$SSOLFDWLRQ�RI�,QWHOOLJHQW�$JHQWV�	�0XOWL�$JHQW
7HFKQRORJ\��/RQGRQ��������$YDLODEOH�DW�
KWWS���PRX[�ZZZ�PHGLD�PLW�HGX�SHRSOH�PRX[�SDSHUV�3$$0���SV

>��@� 0DUNR�%DODEDQRYLF��<RDY�6KRKDP�DQG�<HRJLUO�<XQ��$Q�$GDSWLYH�$JHQW�IRU�$XWRPDWHG�:HE�%URZVLQJ�
6WDQIRUG�:RUNLQJ�SDSHU�1R�6,'/�:3������������KWWS���ZZZ�
GLJOLE�VWDQIRUG�HGX�GLJOLE�:3�38%/,&�'2&���SV

>��@� :LOOLDP�3��%LUPLQJKDP��$Q�$JHQW�%DVHG�$UFKLWHFWXUH�IRU�'LJLWDO�/LEUDULHV��'�/LE�0DJD]LQH��-XO\������
>��@� &KHQ�+��&KXQJ��<��5DPVH\��0��<DQJ��&��0D�DQG�3��<HQ���,QWHOOLJHQW�$JHQWV�RQ�WKH�,QWHUQHW��3URFHHGLQJV

RI�WKH���WK�$QQXDO�+DZDLL�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�6\VWHP�6FLHQFHV��+,&66������0DXL��+DZDLL�
-DQXDU\������������

>��@� -��8OOPDQ��,QIRUPDWLRQ�,QWHJUDWLRQ�XVLQJ�/RJLFDO�9LHZV��,Q�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO
&RQIHUHQFH�RQ�'DWDEDVH�7KHRU\��'HOSKL��*UHHFH��-DQXDU\������

>��@� ,��5HIHUHQFH�DUFKLWHFWXUH��KWWS���GF�LV[�FRP�,��KWPO�EULHIV�,�EULHI�KWPO
>��@� *��:LHGHUKROG��0HGLDWRUV�LQ�WKH�DUFKLWHFWXUH�RI�IXWXUH�,QIRUPDWLRQ�6\VWHPV��,(((�&RPSXWHU��SDJHV�������

0DUFK������
>��@� 6��&KDZDWKH��+��*DUFLD�0ROLQD��-��+DPPHU��.��,UHODQGDQG��<��3DSDNRQVWDQWLQRX��-��8OOPDQ�DQG�-�

:LGRP��7KH�76,00,6�3URMHFW��,QWHJUDWLRQ�RI�KHWHURJHQHRXV�LQIRUPDWLRQ�VRXUFHV��,Q�7UDQVDFWLRQV�RI�WKH
,QIRUPDWLRQ�3URFHVVLQJ�6RFLHW\�RI�-DSDQ��,36-���7RN\R��-DSDQ��2FWREHU������

>��@� 7��.LUN��$��/HY\��<��6HJLY��DQG�'��6ULYDVWDYD��7KH�,QIRUPDWLRQ�0DQLIROG��,Q�$$$,�6SULQJ�6\PSRVLXP
6HULHV�RQ�,QIRUPDWLRQ�*DWKHULQJ�IURP�+HWHURJHQHRXV�'LVWULEXWHG�(QYLURQPHQWV��6WDQIRUG�8QLYHUVLW\�
0DUFK�������KWWS���ZZZ�LVL�HGX�VLPV�NQREORFN�VVV���SURFHHGLQJV�KWPO

>��@� 9�6��6XEUDKPDQLDQ��6LEHO�$GDOL��$QQH�%ULQN��-DPHV�-��/X��$GLO�5DMSXW��7LPRWK\�-��5RJHUV��5REHUW�5RVV
DQG�&KDUOHV�:DUG��+(50(6��$�+HWHURJHQHRXV�5HDVRQLQJ�DQG�0HGLDWRU�6\VWHP�
KWWS���ZZZ�FV�XPG�HGX�SURMHFWV�KHUPHV�RYHUYLHZ�SDSHU�LQGH[�KWPO

>��@� <LJDO�$UHQV��&UDLJ�$��.QREORFN�DQG�&KXQ�1DQ�+VX��4XHU\�3URFHVVLQJ�LQ�WKH�6,06�,QIRUPDWLRQ�0HGLDWRU�
$GYDQFHG�3ODQQLQJ�7HFKQRORJ\���$XVWLQ�7DWH�HGLWRU��$$$,�3UHVV��0HQOR�3DUN��&$�������

>��@� 6,06��$Q�,QIRUPDWLRQ�0HGLDWRU��KWWS���ZZZ�LVL�HGX�VLPV�
>��@� $QWKRQ\�7RPDVLF��/RXLTD�5DVFKLG�DQG�3DWULFN�9DOGXULH]��6FDOLQJ�+HWHURJHQHRXV�'DWDEDVHV�DQG�WKH

'HVLJQ�RI�'LVFR��,Q�3URFHHGLQJV�RI�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�'LVWULEXWHG�&RPSXWLQJ�6\VWHPV�������
DYDLODEOH�IURP��(UURU��5HIHUHQFH�VRXUFH�QRW�IRXQG�

>��@� 2UHQ�(W]LRQL�DQG�'DQLHO�:HOG��$�6RIWERW�%DVHG�,QWHUIDFH�WR�WKH�,QWHUQHW��&RPP��RI�WKH�$&0��-XO\������
DYDLODEOH�IURP�KWWS���ZZZ�FV�ZDVKLQJWRQ�HGX�UHVHDUFK�SURMHFWV�VRIWERWV�ZZZ�SXEOLFDWLRQV�KWPO

>��@� 5REHUW�%��'RRUHQERV��2UHQ�(W]LRQL�DQG�'DQLHO�:HOG��$�VFDODEOH�FRPSDULVRQ�VKRSSLQJ�DJHQW�IRU�WKH
:RUOG�:LGH�:HE��$JHQWV¶���&RQIHUHQFH�3URFHHGLQJV��$&0�3XEOLVKHU��������DYDLODEOH�IURP
KWWS���ZZZ�FV�ZDVKLQJWRQ�HGX�UHVHDUFK�SURMHFWV�VRIWERWV�ZZZ�SXEOLFDWLRQV�KWPO

>��@� 6��$ELWHERXO��4XHU\LQJ�VHPL�VWUXFWXUHG�GDWD��,Q�3URF��RI�WKH�,QWHUQDWLRQDO�&RQI��RQ�'DWDEDVH�7KHRU\��SS�
������'HOSKL��*UHHFH��-DQXDU\�������/1&6�������6SULQJHU�9HUODJ�

>��@� 6��$ELWHERXO��'��4XDVV��-��0F+XJK��-��:LQGRP�DQG�-��:LHQHU��7KH��/RUHO�TXHU\�ODQJXDJH�IRU�VHPL�
VWUXFWXUHG�GDWD��-RXUQDO�RI�'LJLWDO�/LEUDULHV������$SULO�������SS��������

>��@� 3HWHU�%XQHPDQ��6XVDQ�'DYLGVRQ�DQG�'DQ�6XFLX��3URJUDPPLQJ�&RQVWUXFWV�IRU�8QVWUXFWXUHG�'DWD��,Q�3URF�
RI�WKH������,QWHUQDWLRQDO�:RUNVKRS�RQ�'DWDEDVH�3URJUDPPLQJ�/DQJXDJHV��'%3/���*XEELR��,WDO\��6HSW�
������6SULQJHU�9HUODJ��DYDLODEOH�DW���KWWS���ZZZ�VSULQJHU�FR�XN�HZLF�ZRUNVKRSV�'%3/��

>��@� 9��&KULVWRSKLGHV��6��$ELWHERXO��6��&OXHW�DQG�0��6FKROO��)URP�6WUXFWXUHG�'RFXPHQWV�WR�1RYHO�4XHU\
)DFLOLWLHV��6,*02'
����SS�����������0LQQHDSROLV��0LQQHVRWD��86$���0D\������
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