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:H�GHVFULEH�WKH�JRDOV�DQG�SURJUHVV�WR�GDWH�RI�6(/(&7��D�SURMHFW�IXQGHG�XQGHU�WKH�(&
7HOHPDWLFV�$SSOLFDWLRQV�3URJUDPPH��7KH�REMHFWLYH�RI�WKH�6(/(&7�SURMHFW�LV�WR�KHOS�,QWHUQHW
XVHUV�WR�ILQG�WKH�PRVW�UHOLDEOH��YDOXDEOH��LPSRUWDQW�DQG�LQWHUHVWLQJ�LQIRUPDWLRQ�TXLFNO\�DQG
HDVLO\�DQG�UHGXFH�LQIRUPDWLRQ�RYHUORDG��6(/(&7�LV�DLPHG�QRW�RQO\�DW�XVHUV�ZKR�VHDUFK�IRU
VSHFLILF�LQIRUPDWLRQ��EXW�DOVR�DW�WKRVH�ZKR�XVH�WKH�,QWHUQHW�WR�NHHS�XS�WR�GDWH�ZLWK�ZKDW�LV
KDSSHQLQJ�LQ�SDUWLFXODU�DUHDV��,Q�WKHVH�ZD\V��6(/(&7�ZLOO�PDNH�D�SRVLWLYH�FRQWULEXWLRQ�WR�WKH
SUREOHP�RI�KHOSLQJ�XVHUV�WR�WDLORU�WKHLU�LQIRUPDWLRQ�HQYLURQPHQWV�WR�PHHW�WKHLU�LQGLYLGXDO
QHHGV�

7KH�DSSURDFK�DGRSWHG�LQ�6(/(&7�LV�EDVHG�XSRQ�LQIRUPDWLRQ�ILOWHULQJ��6(/(&7�PDNHV�XVH�RI
WZR�ILOWHULQJ�WHFKQLTXHV��2QH�LV�WR�PDNH�UHFRPPHQGDWLRQV�GHULYHG�IURP�DQ�LQGLYLGXDO�XVHU¶V
SDVW�FKRLFHV��7KH�RWKHU�LV�WR�PDNH�UHFRPPHQGDWLRQV�GHULYHG�IURP�WKH�EHKDYLRXU�RI�RWKHU
XVHUV�WKURXJK�VRFLDO��FROODERUDWLYH�ILOWHULQJ��HVSHFLDOO\�WKRVH�ZKR�KDYH�GLVSOD\HG�VLPLODU
WDVWHV�DQG�LQWHUHVWV�LQ�WKH�SDVW��%RWK�WHFKQLTXHV�PDNH�XVH�RI�XVHUV¶�UDWLQJV�RI�,QWHUQHW
GRFXPHQWV��HLWKHU�JLYHQ�H[SOLFLWO\�RU�GHULYHG�LPSOLFLWO\�IURP�HYLGHQFH�RI�XVHUV¶�EHKDYLRXU�

,QWURGXFWLRQ
7KH�6(/(&7�SURMHFW�LV�IXQGHG�E\�WKH�(&�7HOHPDWLFV�$SSOLFDWLRQV�3URJUDPPH�DQG�LQYROYHV
SDUWQHUV�IURP���FRXQWULHV��,WV�REMHFWLYH�LV�WR�KHOS�,QWHUQHW�XVHUV�WR�ILQG�WKH�PRVW�UHOLDEOH�
YDOXDEOH��LPSRUWDQW�DQG�LQWHUHVWLQJ�LQIRUPDWLRQ�TXLFNO\�DQG�HDVLO\��WR�DYRLG�WUDVK�DQG�UHGXFH
LQIRUPDWLRQ�RYHUORDG��6(/(&7�LV�DLPHG�QRW�RQO\�DW�XVHUV�ZKR�VHDUFK�IRU�VSHFLILF�LQIRUPDWLRQ�
EXW�DOVR�DW�WKRVH�ZKR�XVH�WKH�,QWHUQHW�WR�NHHS�XS�WR�GDWH�ZLWK�ZKDW�LV�KDSSHQLQJ�LQ�SDUWLFXODU
DUHDV��3URMHFW�SDUWQHUV�LQFOXGH�RQH�RI�WKH�PRVW�VXFFHVVIXO�(XURSHDQ�SURYLGHUV�RI�,QWHUQHW
VHDUFK�VHUYLFHV��DQG�RUJDQLVDWLRQV�UHSUHVHQWLQJ�PRUH�VSHFLDOLVW�XVHU�JURXSV�

7KH�,QWHUQHW�KDV�RSHQHG�XS�LPSRUWDQW�QHZ�RSSRUWXQLWLHV�IRU�NQRZOHGJH�H[FKDQJH�EHWZHHQ
VFLHQWLILF��WHFKQLFDO��SURIHVVLRQDO�DQG�RWKHU�XVHUV��6RPHWLPHV��D�XVHU¶V�QHHG�LV�WR�ILQG
SDUWLFXODU�LQIRUPDWLRQ�RQ�SDUWLFXODU�WRSLFV��LQ�RWKHU�FDVHV�LW�LV�WR�XSGDWH�NQRZOHGJH��WR�NHHS
XS�WR�GDWH�ZLWK�UHFHQW�GHYHORSPHQWV�DQG�LQFUHDVH�FRQWDFWV�ZLWK�RWKHU�SHRSOH�ZLWK�WKH�VDPH
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LQWHUHVWV�DQG�VSHFLDOLWLHV��7KHUH�DUH�WZR�SDUWLFXODU�UHDVRQV�ZK\�WKLV�LV�QRW�HDV\�WR�GR��)LUVW�
VLQFH�DQ\RQH�LV�DOORZHG�WR�SXW�XS�DQ\�LQIRUPDWLRQ�WKH\�OLNH�RQ�WKH�,QWHUQHW��WKHUH�LV�QR�TXDOLW\
FRQWURO��VXFK�DV�LV�GRQH�E\�HGLWRUV�DQG�UHYLHZHUV�RI�PDJD]LQHV�DQG�MRXUQDOV���6HFRQG��WKHUH�LV
RIWHQ�WRR�PXFK�LQIRUPDWLRQ��PDNLQJ�LW�GLIILFXOW�WR�ILQG�ZKDW�LV�PRVW�LQWHUHVWLQJ�DQG�UHOHYDQW�

,W�LV�FOHDU�WKDW�,QWHUQHW�XVHUV�QHHG�WRROV�VR�WKDW�WKH\�FDQ�ILQG�WKH�LQIRUPDWLRQ�PRVW�YDOXDEOH�WR
WKHP�ZLWKLQ�WKH�OLPLWHG�WLPH�WKH\�PD\�KDYH�DYDLODEOH��:H�EHOLHYH�WKDW�WKH�IUHH�QDWXUH�RI�WKH
,QWHUQHW�LV�YHU\�LPSRUWDQW��KRZHYHU��VR�LW�LV�QRW�RXU�LQWHQWLRQ�WR�LPSOHPHQW�WHFKQLTXHV�IRU
FHQVRULQJ��5DWKHU��RXU�JRDO�LV�WR�GHYHORS�DQG�LPSOHPHQW�WHFKQLTXHV�WR�DLG�XVHUV�WR�ILQG�WKH
LQIRUPDWLRQ�WKDW�LV�RI�WKH�KLJKHVW�TXDOLW\�DQG�UHOHYDQFH�IRU�WKHLU�SDUWLFXODU�LQWHUHVWV��,Q�WKLV
ZD\��6(/(&7�ZLOO�PDNH�D�SRVLWLYH�FRQWULEXWLRQ�WR�WKH�SUREOHP�RI�KHOSLQJ�XVHUV�WR�WDLORU�WKHLU
LQIRUPDWLRQ�HQYLURQPHQWV�WR�PHHW�WKHLU�LQGLYLGXDO�QHHGV�

6(/(&7�LV�WDFNOLQJ�WKLV�SUREOHP�E\�XVLQJ�WZR�PDLQ�WHFKQLTXHV��2QH�LV�WR�PDNH
UHFRPPHQGDWLRQV�WKDW�DUH�GHULYHG�IURP�DQ�LQGLYLGXDO�XVHU¶V�SDVW�FKRLFHV��7KH�RWKHU�LV�WR
PDNH�UHFRPPHQGDWLRQV�GHULYHG�IURP�WKH�EHKDYLRXU�RI�RWKHU�XVHUV�WKURXJK�VRFLDO�
FROODERUDWLYH�ILOWHULQJ��HVSHFLDOO\�WKRVH�ZKR�KDYH�GLVSOD\HG�VLPLODU�WDVWHV�DQG�LQWHUHVWV�LQ�WKH
SDVW��%RWK�WHFKQLTXHV�PDNH�XVH�RI�XVHUV¶�UDWLQJV�RI�,QWHUQHW�GRFXPHQWV��HLWKHU�JLYHQ�H[SOLFLWO\
RU�GHULYHG�LPSOLFLWO\�IURP�HYLGHQFH�RI�XVHUV¶�EHKDYLRXU�

7KH�IRFXV�RI�6(/(&7�LV�WKH�:::�DQG�8VHQHW�1HZV��WKH�WZR�PRVW�KHDYLO\�XVHG�LQIRUPDWLRQ
GRPDLQV�RQ�WKH�,QWHUQHW��7KH�LPSDFW�RI�WKH�IRUPHU�LV�ZHOO�NQRZQ��LW�LV�HVWLPDWHG�WKDW�VHYHUDO
KXQGUHG�PLOOLRQ�KRXUV�DUH�FROOHFWLYHO\�VSHQW�VXUILQJ�WKH�:::�SHU�PRQWK��8VHQHW�1HZV�LV
XVHG�E\�KXQGUHGV�RI�WKRXVDQGV�RI�SHRSOH�HYHU\�GD\�DQG�JHQHUDWHV�DQ�HQRUPRXV�DPRXQW�RI
LQIRUPDWLRQ��$FFRUGLQJ�WR�YROXPH�GDWD�SXEOLVKHG�E\�WKH�6ZLVV�$FDGHPLF�DQG�5HVHDUFK
1HWZRUN�6:,7&+��8VHQHW�RIIHUV�IDU�PRUH�WKDQ���������DUWLFOHV�SHU�GD\�DQG�WKH�DPRXQW�LV
LQFUHDVLQJ�GUDPDWLFDOO\�

,QIRUPDWLRQ�)LOWHULQJ
7KHUH�KDV�EHHQ�FRQVLGHUDEOH�LQWHUHVW�ZLWKLQ�WKH�DUHD�RI�LQIRUPDWLRQ�ILOWHULQJ�LQ�UHFHQW�WLPHV
DQG�VHYHUDO�V\VWHPV�DUH�QRZ�LQ�XVH��VHH�YDQ�%RPPHO��.RVWHU�DQG�YDQ�GHU�:HLGH��������IRU�D
JRRG�RYHUYLHZ�RI�RQJRLQJ�UHVHDUFK���)RU�H[DPSOH��6HSLD�7HFKQRORJLHV�KDV�GHYHORSHG�D
FROODERUDWLYH�ILOWHULQJ�V\VWHP�IRU�PRYLHV��PXVLF�DQG�ERRNV���6XUIORJLF�KDV�GHYHORSHG�6XUIERW�
D�ZHE�EURZVHU�SOXJ�LQ�WKDW�ZLOO�VHDUFK�IRU�DQG�ILOWHU�LQIRUPDWLRQ�RQ�WKH�QHW�DFFRUGLQJ�WR�D
XVHU¶V�QHHGV���7KH�EHVW�NQRZQ�DSSOLFDWLRQ�RI�VRFLDO�ILOWHULQJ�LV�)LUHIO\��D�FRPPHUFLDO
FRPSDQ\�WKDW�NHHSV�D�GDWDEDVH�RI�UDWLQJV�RI�PRYLHV�DQG�PXVLF���$�XVHU�FDQ�FRQQHFW��LQSXW�KLV
RU�KHU�IDYRXULWH�PRYLH�RU�PXVLF��DQG�EH�WROG�ZKLFK�RWKHU�PRYLHV�DQG�PXVLF�ZHUH�UDWHG�KLJKO\
E\�SHRSOH�ZLWK�VLPLODU�WDVWHV�DV�WKH�XVHU��7KH�0,7�&HQWUH�IRU�&RRUGLQDWLRQ�6FLHQFH�KDV
GHYHORSHG�*URXS/HQV��D�VRFLDO�ILOWHULQJ�V\VWHP�IRU�8VHQHW�1HZV��5HVQLFN�HW�DO������D�
����E���$PD]RQ��WKH�,QWHUQHW�EDVHG�ERRN�UHWDLOHU��RIIHUV�LWV�FXVWRPHUV�WKH�RSSRUWXQLW\�WR�UDWH
ERRNV�DQG�WKHVH�DUH�WKHQ�RIIHUHG�WR�SRWHQWLDO�SXUFKDVHUV�DV�D�JXLGH��

:H�EHOLHYH�WKHUH�DUH�VHYHUDO�UHDVRQV�ZK\�WKH�6(/(&7�SURMHFW�ZLOO�VXFFHHG�EHWWHU�WKDQ
SUHYLRXV�SURMHFWV��)LUVW��RXU�LQWHQWLRQ�LV�QRW�WR�GHYHORS�MXVW�DQRWKHU�ILOWHULQJ�V\VWHP��EXW�D
ILOWHULQJ�DUFKLWHFWXUH�LQWR�ZKLFK�GLIIHUHQW�ILOWHULQJ�PHWKRGV�FDQ�EH�SOXJJHG��FRPSDUHG�DQG
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HYDOXDWHG�DJDLQVW�RQH�DQRWKHU��0RVW�RWKHU�SURMHFWV�LQ�WKLV�DUHD�KDYH�MXVW�GHYHORSHG�RQH�VLQJOH
ILOWHULQJ�PHWKRG��DQG�WKH\�KDYH�XVXDOO\�QRW�DWWHPSWHG�WR�SHUIRUP�DQ\�ODUJH�VFDOH�HYDOXDWLRQ
RI�XVHU�VDWLVIDFWLRQ�ZLWK�LW��,Q�6(/(&7��XVHUV�ZLOO�EH�DEOH�WR�WHVW�DQG�HYDOXDWH�GLIIHUHQW�ILOWHULQJ
PHWKRGV�DJDLQVW�HDFK�RWKHU�DQG�LQGLFDWH�WKHLU�RSLQLRQV�RI�WKHP��6HFRQG��WKH�6(/(&7�SURMHFW
LQYROYHV�WKH�FUHDWLRQ�RI�D�UDWLQJV�GDWDEDVH�IRU�XVH�LQ�FROODERUDWLYH�ILOWHULQJ��7KHUH�KDYH�EHHQ
VRPH�H[SHULPHQWV�EHIRUH�ZLWK�FROODERUDWLYH�ILOWHULQJ��EXW�PRVW�KDYH�QRW�EHHQ�DEOH�WR�FUHDWH
WKH�GDWDEDVH�QHHGHG��,Q�6(/(&7��ZH�KDYH�HQOLVWHG�D�PDMRU�(XURSHDQ�,QWHUQHW�VHDUFK�VHUYLFH
SURYLGHU�DQG�WKHLU�FXVWRPHUV��ZKLFK�ZLOO�HQDEOH�WKH�SURMHFW�WR�FUHDWH�D�UDWLQJV�GDWDEDVH�RQ�D
VFDOH�QRW�SUHYLRXVO\�DFKLHYHG�

$Q�2YHUYLHZ�RI�6(/(&7
7KH�PDLQ�IRFXV�RI�WKH�6(/(&7�SURMHFW�LV�WKH�GHYHORSPHQW�RI�UDWLQJ�DQG�ILOWHULQJ�WRROV��%\
UDWLQJ�WRROV�ZH�PHDQ�PHFKDQLVPV�IRU�XVHUV�WR�HYDOXDWH�DQG�VWRUH�WKHLU�UDWLQJV�RI�,QWHUQHW
GRFXPHQWV�DQG�UHVRXUFHV��%\�ILOWHULQJ�WRROV�ZH�PHDQ�PHFKDQLVPV�WR�DXWRPDWLFDOO\�VFDQ
,QWHUQHW�GRFXPHQWV�DQG�UHVRXUFHV�EHIRUH�GHOLYHU\�WR�XVHUV��7KH�UHVXOW�RI�ILOWHULQJ�FDQ�EH�DQ
RUGHULQJ�RI�GRFXPHQWV�DQG�UHVRXUFHV�ZLWK�WKH�PRVW�LQWHUHVWLQJ�ILUVW��PDUNLQJ�XS�RI�GRFXPHQWV
DQG�UHVRXUFHV�ZLWK�FRGHV�WR�KHOS�WKH�XVHU�LQ�PDQXDO�GHFLVLRQV�RQ�ZKDW�WR�UHDG�RU�HYHQ�WKH
GLVFDUGLQJ�RI�OHVV�LQWHUHVWLQJ�GRFXPHQWV�

:KLFK�RI�WKHVH�DSSURDFKHV�LV�XVHG�GHSHQGV�RQ�XVHUV¶�QHHGV��)RU�DUHDV�LPSRUWDQW�WR�D
SDUWLFXODU�XVHU��WKH�ILOWHU�ZLOO�VRUW�LWHPV��QRW�GLVFDUG�WKHP��EXW�IRU�OHVV�LPSRUWDQW�DUHDV��WKH
XVHU�PD\�SUHIHU�WKDW�WKH�ILOWHU�DXWRPDWLFDOO\�GLVFDUGV�GRFXPHQWV��)LOWHULQJ�FDQ�DOVR�EH�EDVHG
RQ�UDWLQJV�SURYLGHG�E\�WKH�DXWKRU�RI�D�GRFXPHQW�RU�E\�RWKHU�UHDGHUV�RI�WKDW�GRFXPHQW��,Q
SDUWLFXODU��WKH�SURMHFW�LV�GHYHORSLQJ�WRROV�IRU�VRFLDO�ILOWHULQJ��L�H���WKH�VHOHFWLRQ�RI�GRFXPHQWV
EDVHG�RQ�UDWLQJV�PDGH�E\�SHRSOH�ZLWK�VLPLODU�YDOXHV��FRPSHWHQFH�DQG�LQWHUHVWV�DV�WKH�SHUVRQ
IRU�ZKRP�WKH�ILOWHULQJ�LV�GRQH��7KLV�UHFRPPHQGHU�JURXS�PD\�EH�GHILQHG�DXWRPDWLFDOO\�E\�WKH
V\VWHP�RU�XVHUV�PD\�QRPLQDWH�WKHLU�RZQ�SHHU�JURXS��8VHUV�PD\�EHORQJ�WR�GLIIHUHQW
UHFRPPHQGHU�JURXSV��UHIOHFWLQJ�WKHLU�YDULRXV�GLVWLQFW�LQWHUHVWV�

3DUW�RI�WKH�SURMHFW�LV�WR�GHYHORS�DQG�WHVW�GLIIHUHQW�ILOWHULQJ�PHWKRGV��PHWKRGV�RI�DVVLJQLQJ
UDWLQJV�WR�GRFXPHQWV��PHWKRGV�RI�XVLQJ�WKHVH�UDWLQJV�WR�ILOWHU�GRFXPHQWV�DQG�PHWKRGV�RI
ILQGLQJ�VXLWDEOH�ILOWHULQJ�UXOHV�IRU�HDFK�XVHU��$XWRPDWLF�PHWKRGV��ZKHUH�WKH�V\VWHP�GHULYHV
WKH�ILOWHULQJ�FRQGLWLRQV�IURP�XVHU�DFWLRQV�RU�HYDOXDWLRQV�RI�GRFXPHQWV�DQG�PDQXDO�PHWKRGV�
ZKHUH�LQWHUDFWLRQ�EHWZHHQ�WKH�XVHU�DQG�WKH�ILOWHU�LV�XVHG�WR�HVWDEOLVK�WKH�ILOWHULQJ�FRQGLWLRQV�
DUH�DOVR�EHLQJ�GHYHORSHG��$W�LWV�VLPSOHVW��KRZHYHU��6(/(&7�VLPSO\�DOORZV�XVHUV�WR�SHUIRUP
WKH�ILOWHULQJ�WKHPVHOYHV��LQIRUPHG�E\�WKH�UDWLQJV�WKDW�RWKHUV�KDYH�JLYHQ�GRFXPHQWV�

5DWLQJ

5DWLQJ�LV�LPSOLFLW�LQ�PRVW�QRQ�,QWHUQHW�EDVHG��WUDGLWLRQDO�SXEOLVKLQJ�VHUYLFHV��)RU�H[DPSOH�

 � 1HZVSDSHUV��PDJD]LQHV��ERRNV��ZKLFK�DUH�UDWHG�E\�WKHLU�HGLWRUV�RU�SXEOLVKHUV��VHOHFWLQJ
LQIRUPDWLRQ�WKDW�WKH\�WKLQN�WKHLU�UHDGHUV�ZLOO�ZDQW�

 � &RQVXPHU�RUJDQLVDWLRQV�DQG�WUDGH�PDJD]LQHV�ZKLFK�HYDOXDWH�DQG�UDWH�SURGXFWV�
 � 3XEOLVKHG�UHYLHZV�RI�ERRNV��PXVLF��WKHDWUH��ILOPV��HWF�
 � 3HHU�UHYLHZ�PHWKRG�RI�VHOHFWLQJ�VXEPLVVLRQV�WR�VFLHQWLILF�MRXUQDOV�

6(/(&7�HQDEOHV�,QWHUQHW�XVHUV�WR�LQSXW�WKHLU�HYDOXDWLRQV�RI�GRFXPHQW�TXDOLW\��7KHVH�DUH�VWRUHG
DQG�XVHG�WR�DLG�WKH�UDWHU�DQG�RU�RWKHU�XVHUV�WR�FKRRVH�ZKLFK�GRFXPHQWV�WR�UHDG��7R�LPSURYH
WKH�YDOXH�RI�UDWHU�UHFRPPHQGDWLRQV��WKH�LQWHUHVW�DQG�NQRZOHGJH�SURILOHV�RI�XVHUV�FDQ�EH



PDWFKHG�WR�GHWHUPLQH�ZKLFK�XVHUV�KDYH�ZLWK�WKH�VDPH�LQWHUHVWV��YDOXHV�RU�NQRZOHGJH��)RU
H[DPSOH�

��� $�XVHU�ZLWK�D�SDUWLFXODU�UHOLJLRQ�RU�SROLWLFDO�DIILOLDWLRQ�PD\�SUHIHU�WR�ILQG�LQIRUPDWLRQ
ZKLFK�KDV�EHHQ�KLJKO\�UDWHG�E\�RWKHU�SHRSOH�ZLWK�WKH�VDPH�SHUVRQDO�YDOXHV�

��� $�VSHFLDOLVW�LQ�DQ�DUHD�PD\�ZDQW�WR�ILQG�KLJK�TXDOLW\�LQIRUPDWLRQ��,QIRUPDWLRQ�WKDW�LV�RI
KLJK�TXDOLW\�IRU�WKH�VSHFLDOLVW�PD\�EH�WRR�FRPSOH[�IRU�D�EHJLQQHU��,QIRUPDWLRQ�WKDW�WKH
VSHFLDOLVW�ILQGV�WULYLDO�PD\�EH�YDOXDEOH�IRU�D�QRQ�VSHFLDOLVW�ZKR�ZDQWV�WR�OHDUQ�WKH�EDVLFV
DERXW�D�SDUWLFXODU�WRSLF�

8VLQJ�WKH�WRROV�SURYLGHG�E\�6(/(&7��UDWLQJ�PD\�EH�DSSOLHG�WR�PDQ\�NLQGV�RI�GRFXPHQWV��VXFK
DV�:::�SDJHV��8VHQHW�1HZV�SRVWLQJV��HPDLO��HOHFWURQLF�MRXUQDO�SDSHUV��HWF��,WV�SXUSRVH�PD\
EH�WR�LQFUHDVH�WKH�TXDOLW\�RI�WKH�GRFXPHQWV�UHDG��RU�WR�DYRLG�FHUWDLQ�GRFXPHQWV�GHHPHG
XQVXLWDEOH�LQ�FHUWDLQ�FRPPXQLWLHV�IRU�FHUWDLQ�JURXSV�RI�UHDGHUV��IRU�H[DPSOH��YLROHQFH�
SRUQRJUDSK\��

)LOWHULQJ

)LOWHULQJ�UHIHUV�WR�WKH�VLIWLQJ�RI�LQIRUPDWLRQ�DFFRUGLQJ�WR�VRPH�SUHGHILQHG�FULWHULD��7KLV
VLIWLQJ�KDV�VRPH�VLPLODULWLHV�WR�LQIRUPDWLRQ�UHWULHYDO��EXW�LV�DOVR�GLIIHUHQW�LQ�PDQ\�DVSHFWV��,Q
DGGLWLRQ�WR�WKH�UDWLQJV�JLYHQ�WR�D�GRFXPHQW�E\�RWKHU�UHDGHUV��RU�E\�LWV�DXWKRU���ILOWHULQJ�PD\
EH�EDVHG�RQ�FRQWHQW�UHODWHG�FULWHULD�VXFK�DV�

 � .H\ZRUGV�LQ�WKH�GRFXPHQW�
 � 6HPDQWLF�DQDO\VLV�RI�WKH�GRFXPHQW�
 � $QDO\VLV�RI�WKH�VW\OLVWLF�DQG�JHQUH�TXDOLWLHV�RI�WKH�GRFXPHQW�
 � $QDO\VLV�RI�WKH�VLPLODULWLHV�EHWZHHQ�WKH�GRFXPHQW�DQG�RWKHU�GRFXPHQWV�ZKLFK�WKH�VDPH

XVHU�KDV�UDWHG�KLJKO\�
 � 'RFXPHQWV�GLUHFWO\�UHODWHG�WR�RWKHU�GRFXPHQWV�RI�KLJK�LQWHUHVW�WR�WKH�XVHU��IRU�H[DPSOH�

E\�KDYLQJ�K\SHUOLQNV�WR�WKH�GRFXPHQW�RI�LQWHUHVW�

1RWH�WKDW�ILOWHULQJ�LV�QRW�RQO\�D�PDWWHU�RI�GLYLGLQJ�DOO�GRFXPHQWV�LQWR�WZR�FDWHJRULHV��JRRG
DQG�EDG��IRU�D�SDUWLFXODU�XVHU��2IWHQ��ZKDW�WKH�XVHU�QHHGV�LV�LQVWHDG�D�OLVW�RI�GRFXPHQWV�VRUWHG
E\�D�PDWFKLQJ�LQGH[��$OVR��XVHUV�PD\�RIWHQ�ZDQW�WR�VRUW�LQIRUPDWLRQ�RI�LQWHUHVW�LQWR�GLIIHUHQW
DUHDV�UHSUHVHQWLQJ�WKHLU�YDULRXV�LQWHUHVWV�

(DUOLHU�VWXGLHV�RI�XVHU�UHTXLUHPHQWV�IRU�UDWLQJ�DQG�ILOWHULQJ�WRROV�KDYH�VKRZQ�WKDW�GLIIHUHQW
XVHUV�KDYH�GLIIHUHQW�UHTXLUHPHQWV��/DQW]�������/DQW]�������)DKUDHXV�������6FKPXW]HU�HW�DO�
������,UPD\��������2QH�XVHU�LV�LQWHUHVWHG�LQ�PHGLHYDO�UHOLJLRXV�EHOLHIV��DQRWKHU�LV�LQWHUHVWHG
LQ�SDUWLFOH�SK\VLFV��$QRWKHU�ZDQWV�DQ�RYHUYLHZ�RI�WKH�NQRZOHGJH�RQ�D�FHUWDLQ�WRSLF��DQRWKHU
ZDQWV�WR�ILQG�WKH�ODWHVW�QHZV��2QH�XVHU�PD\�ZDQW�WR�JHW�WKH�PD[LPXP�DPRXQW�RI�LQIRUPDWLRQ
RI�YDOXH�LQ�D�OLPLWHG�WLPH��DQRWKHU�XVHU�ZDQWV�WR�EURZVH�DQG�HQWHUWDLQ�DW�OHLVXUH��2QH�XVHU�LV
DQ�H[SHUW��DQRWKHU�LV�D�QRYLFH��LQ�WKH�VXEMHFW�DUHD�LQ�ZKLFK�WKH\�DUH�UHWULHYLQJ�LQIRUPDWLRQ�

7KH�TXHVWLRQ�LV�KRZ�FDQ�WRROV�EH�GHVLJQHG�WR�FDWHU�IRU�DOO�WKHVH�GLIIHULQJ�XVHUV�ZLWK�WKHLU
GLIIHULQJ�QHHGV��+RZHYHU��HYHQ�WKRXJK�XVHUV�DUH�GLIIHUHQW��WKH\�DUH�FRPPRQ�LQ�WKDW�HDFK�XVHU
ZDQWV�WR�ILQG�LQIRUPDWLRQ�RI�YDOXH�WR�KLP�RU�KHU��7KLV�LV�WKH�EDVLF�XVHU�QHHG�WKDW�WKH�6(/(&7
SURMHFW�DGGUHVVHV��,WV�JRDO�LV�QRW�WR�ILQG�JRRG�LQIRUPDWLRQ��DFFRUGLQJ�WR�VRPH�SDUWLFXODU
FULWHULRQ�RI�JRRGQHVV��UDWKHU�LWV�DLP�LV�WR�GHYHORS�WRROV�WKDW�ZLOO�PDNH�LW�HDVLHU�IRU�HDFK
,QWHUQHW�XVHU�WR�ILQG�WKH�LQIRUPDWLRQ�WKDW�LV�LPSRUWDQW�DQG�LQWHUHVWLQJ�WR�WKHP�



5DWLQJ�6RXUFHV
7KHUH�DUH�PDQ\�GLIIHUHQW�NLQGV�RI�UDWLQJ�ZLWK�GLIIHUHQW�XVHU�UHTXLUHPHQWV��,Q�VRPH�GRPDLQV�
SHRSOH�DUH�HPSOR\HG�IRU�PDNLQJ�UDWLQJV��7KLV�LV�YHU\�FRPPRQ�RXWVLGH�WKH�,QWHUQHW��PRVW
QHZVSDSHUV�DQG�MRXUQDOV�KDYH�VRPH�UDWLQJ�V\VWHP�WR�GHFLGH�ZKDW�WR�SXEOLVK�DQG�ZKDW�WR�RPLW�
HYHQ�LI�WKH\�GR�QRW�XVH�WKLV�WHUP�IRU�ZKDW�WKH\�DUH�GRLQJ��$�VSHFLDO�FDVH�LV�WKH�SHHU�UHYLHZ
V\VWHP�XVHG�IRU�FKRRVLQJ�FRQWULEXWLRQV�WR�VFKRODUO\�VFLHQWLILF�DQG�WHFKQLFDO�MRXUQDOV�DQG
FRQIHUHQFHV��,Q�WKH�HOHFWURQLF�SXEOLVKLQJ�DUHD��WKLV�NLQG�RI�UDWLQJ�LV�DSSOLHG�E\�SRUWDO�VHUYLFHV�
SHUKDSV�WKH�EHVW�NQRZQ�RI�ZKLFK�LV�<DKRR���,Q�8VHQHW�1HZV��PRGHUDWHG�JURXSV�SXEOLVK�RQO\
FRQWULEXWLRQV�WKDW�KDYH�EHHQ�DSSURYHG�E\�RQH�RU�PRUH�PRGHUDWRUV��$�ELJ�GLVDGYDQWDJH�ZLWK
KXPDQ�PRGHUDWRUV�LV�WKH�GHOD\�WKH\�FDXVH�LQ�SXEOLVKLQJ��,Q�QHZVJURXSV�DQG�PDLOLQJ�OLVWV��WKH
WLPH�LQWHUYDO�EHWZHHQ�RQH�PHVVDJH�DQG�D�UHSO\�WR�LW�LV�RIWHQ�RQO\�D�IHZ�KRXUV��LQ�PRGHUDWHG
OLVWV��WKLV�WLPH�LV�OHQJWKHQHG�WR�XVXDOO\�DERXW�D�ZHHN��,W�LV�REYLRXV�WKDW�WKLV�FDQ�VHYHUHO\
KLQGHU�UDSLG�LQWHUDFWLRQ�LQ�GLVFXVVLRQV�

5LJKW�WR�UDWH�D�GRFXPHQW

(YHU\RQH�FDQ�LQSXW�DQ\�UDWLQJ
�H[FHSW�VRPH�OLPLWDWLRQV�RQ
UDWLQJ�\RXU�RZQ�GRFXPHQWV�
7KLV�UXOH�LV�SUREDEO\�QRW
VXLWDEOH�WR�HQIRUFH
DXWRPDWLFDOO\�

7KH�ULJKW�WR�LQSXW�UDWLQJV�LV
OLPLWHG�LQ�VRPH�RWKHU�ZD\��WR
VHOHFW�SHRSOH�PRVW�SURILFLHQW
DW�SURYLGLQJ�JRRG�UDWLQJV�LQ
VRPH�ZD\��6HOHFWLRQ�RI�VXFK
SHRSOH�PD\�EH�D�SUREOHP�

6RPH�NLQG�RI�VWDWLVWLF��DYHUDJH�
PHGLDQ��XSSHU�TXDUWLOH��RI�DOO
UDWLQJV�VHW�E\�HYHU\RQH�RU�E\
PHPEHUV�RI�\RXU�SHHU�JURXS
L�H���PHPEHUV�RI�D�SURIHVVLRQDO
RUJDQLVDWLRQ�RU�H[SHUW�LQ�D
SDUWLFXODU�DUHD�

$GYDQWDJH��/RWV�RI�UDWLQJV
DYDLODEOH�

'LVDGYDQWDJH��5DWLQJV�PD\�QRW
DJUHH�ZLWK�\RXU�SHUVRQDO
SUHIHUHQFHV�

$GYDQWDJH��%HWWHU�UDWLQJ�
PD\�DYRLG�PLVXVH�

'LVDGYDQWDJH��0D\�UHGXFH
WKH�DPRXQW�RI�UDWLQJV
DYDLODEOH�

8
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5DWLQJV�RI�SHRSOH�ZLWK�VLPLODU
YLHZV�WR�\RXUVHOI�DUH�SUHIHUDEO\
XVHG�WKURXJK�DQ�DXWRPDWLF
PHFKDQLVP�RI�FRPSDULQJ�\RXU
UDWLQJV�ZLWK�WKRVH�RI�RWKHU
SHRSOH�

&RPSOH[�WR�LPSOHPHQW�EXW
PLJKW�SURYLGH�YHU\�JRRG
UDWLQJV�IRU�\RXU�YLHZV�DQG
UHTXLUHPHQWV��(QFRXUDJHV
UDWLQJV��VLQFH�RQO\�E\�JLYLQJ
UDWLQJV�FDQ�\RXU�SUHIHUHQFHV�EH
PDWFKHG�ZLWK�RWKHUV��$YRLGV
SUREOHPV�RI�GHVLJQDWLQJ
SHRSOH�ZLWK�JRRG�FRPSHWHQFH
WR�SURYLGH�UDWLQJV�

&RPELQHV�WZR�GLIIHUHQW�ZD\V
RI�WU\LQJ�WR�DFKLHYH�WKH�VDPH
WKLQJ��UDWLQJV�VHW�E\�WKRVH
SURYLGLQJ�JRRG�UDWLQJV�DUH
JLYHQ�SULRULW\��7KLV
FRPELQDWLRQ�VKRXOG�QRW�EH
XVHG�XQOHVV�FDUHIXOO\
DQDO\VHG��VLQFH�RWKHUZLVH�WKH
WZR�VHUYLFHV�FDQ�LQWHUDFW�LQ
XQVXLWDEOH�ZD\V�

7DEOH����2SWLRQV�IRU�VRXUFHV�DQG�XVHV�RI�UDWLQJV�

6RPH�V\VWHPV�IROORZ�DQ�RSHQ�UDWLQJ�SULQFLSOH��L�H���WKH\�DOORZ�DQ\RQH��RU�DOPRVW�DQ\RQH��WR
UDWH�DQ\�GRFXPHQW��6RPHWLPHV�MXVW�DQ�DYHUDJH�RI�WKHVH�UDWLQJV�LV�XVHG��EXW�VRPH�V\VWHPV
�H�J���)LUHIO\��UDWH�GRFXPHQWV�EDVHG�RQ�RWKHU�SHRSOH�ZKR�KDYH�VLPLODU�WDVWHV��YLHZV��YDOXHV�
FRPSHWHQFH���$�YDULDQW�RI�WKLV�LV�WR�SXW�SHRSOH�LQWR�GLIIHUHQW�FDWHJRULHV��VR�WKDW�XVHUV�PLJKW
VSHFLI\�WKDW�WKH\�SUHIHU�GRFXPHQWV�UDWHG�KLJKO\�E\�RWKHU�SHRSOH�LQ�WKHLU�RZQ�FDWHJRU\
�SROLWLFDO�RU�UHOLJLRXV�JURXS��VFLHQWLVW��HWF����'RFXPHQW�DXWKRUV�FDQ�DOVR�SURYLGH�UDWLQJV��ZLWK

������������������������������������������������
��KWWS���ZZZ�\DKRR�FRP



WKH�DGYDQWDJH�WKDW�PRUH�GRFXPHQWV�JHW�UDWHG��DQG�WKDW�WKH�UDWLQJV�DUH�HDVLO\�WUDQVPLWWHG�ZLWK
WKH�GRFXPHQW�

7DEOH���VXPPDULVHV�WKH�LQWHUDFWLRQ�RI�WZR�NH\�GLPHQVLRQV�RI�UDWLQJ�V\VWHP�GHVLJQ��7KH
KRUL]RQWDO�D[LV�UHSUHVHQW�WKH�RSWLRQV�ZLWK�UHVSHFW�WR�UDWLQJV�VXEPLVVLRQ��WKH�YHUWLFDO�D[LV
UHSUHVHQWV�WKH�RSWLRQV�RI�ZKRVH�UDWLQJV�WR�XVH�WR�JXLGH�WKH�FKRLFH�RI�GRFXPHQWV�

$IWHU�DQ�LQLWLDO�LQYHVWLJDWLRQ��LW�ZDV�GHFLGHG�WKDW�6(/(&7�ZRXOG�IRFXV�RQ�DQ�RSHQ�UDWLQJ
V\VWHP��7KLV�UDLVHV�VRPH�LPSRUWDQW�LVVXHV��)LUVW��LI�DQ\RQH�LV�DOORZHG�WR�VXEPLW�UDWLQJV��WKHUH
LV�D�ULVN�RI�PLVXVH�E\�SHRSOH�SXWWLQJ�LQ�KLJK�UDWLQJV�RQ�WKHLU�RZQ�GRFXPHQWV��RU�FROOXVLRQ
EHWZHHQ�WZR�SHRSOH�SXWWLQJ�KLJK�UDWLQJV�RQ�WKHLU�RZQ�GRFXPHQWV��$�FKHFN�IRU�WKH�GRPDLQ�RI
WKH�UDWHU�DQG�WKH�GRFXPHQW�FDQ�VWRS�UDWLQJV�E\�SHRSOH�LQ�WKH�VDPH�GRPDLQ��EXW�WKLV�LV�QRW�D
IXOO�SURWHFWLRQ��3HRSOH�NQRZQ�WR�PLVXVH�WKH�UDWLQJ�V\VWHP�LQ�WKLV�ZD\�FDQ�EH�LGHQWLILHG�DQG
SXW�RQ�D�VWRS�OLVW��6RFLDO�FRGHV�WKDW�VXFK�PLVXVH�LV�QRW�SHUPLWWHG�PD\�DOVR�KHOS�

7KH�VHFRQG�LVVXH�LV�KRZ�WR�JHW�SHRSOH�WR�SURYLGH�UDWLQJV��$�JRRG�VROXWLRQ�WR�WKLV�SUREOHP�LV
WKDW�XVHG�E\��H�J���)LUHIO\��ZKHUH�XVHUV�KDYH�WR�SURYLGH�UDWLQJV�WR�JHW�DFFHVV�WR�WKH�UDWLQJV�RI
RWKHUV��$�YDULDQW�RI�WKLV�LV�WKDW�D�ILOWHULQJ�V\VWHP�PD\�XVH�WKH�UDWLQJV�E\�D�XVHU�DV�D�WRRO�LQ
GHYHORSLQJ�ILOWHULQJ�FRQGLWLRQV�

([SOLFLW�DQG�,PSOLFLW�5DWLQJV
0XFK�RI�WKH�FXUUHQW�ZRUN�RQ�VRFLDO�ILOWHULQJ�WRROV�IRU�WKH�:::�KDV�IRFXVHG�RQ�VR�FDOOHG
H[SOLFLW�PHWKRGV��L�H���ZKHUH�WKH�UDWHU�DQQRWDWHV�D�GRFXPHQW��H�J���%RXWKRUV�DQG�'HGLH������
RU��PRUH�VLPSO\��LQSXWV�D�UDWLQJ�YDOXH��2QH�GUDZEDFN�RI�WKLV�DSSURDFK�LV�WKDW�LW�FDOOV�IRU�H[WUD
HIIRUW�RQ�WKH�SDUW�RI�WKH�UDWHU��ZKLOVW�IDLOLQJ�WR�SURYLGH�DQ�HTXDOO\�LPPHGLDWH�EHQHILW��D
UHFRJQLVHG�SUREOHP�LQ�FROODERUDWLYH�V\VWHPV��*UXGLQ��������,Q�FRQWUDVW��LPSOLFLW�PHWKRGV
UHTXLUH�QR�H[WUD�HIIRUW�RQ�WKH�SDUW�RI�WKH�UDWHU��EXW�KDYH�WKH�GLVDGYDQWDJH�WKDW�WKH�UDWLQJ
LQIRUPDWLRQ�SURYLGHG�KDV�ORZHU�YDOXH��6RPH�WRROV�KDYH�DWWHPSWHG�WR�ILQG�VRPH�PLGGOH
JURXQG�EHWZHHQ�H[SOLFLW�DQG�LPSOLFLW�DSSURDFKHV��+LOO��6WHDG��5RVHQVWHLDQ�DQG�)XUQDV�������
7KH�6(/(&7�SURMHFW�LV�SXUVXLQJ�WKH�SRVVLELOLWLHV�IRU�XVLQJ�LPSOLFLW��DV�ZHOO�DV�H[SOLFLW�UDWLQJV�
H[SORULQJ�KRZ�LPSOLFLW�DSSURDFKHV�PLJKW�EH�LPSURYHG�WR�SURYLGH�UDWLQJ�LQIRUPDWLRQ�DQG
KLJKHU�YDOXH�DQG�UHOHYDQFH��3URFWHU�DQG�0F.LQOD\�������

,Q�RUGHU�WR�JHQHUDWH�LPSOLFLW�UDWLQJV��LW�LV�QHFHVVDU\�IRU�XVHUV¶�EHKDYLRXU�WR�EH�REVHUYHG��7KHUH
DUH�D�QXPEHU�RI�NLQGV�RI�LQIRUPDWLRQ�WKDW�FDQ�EH�H[WUDFWHG�DV�VLGH�HIIHFWV�RI�XVHUV¶�EURZVLQJ
EHKDYLRXU��7KHVH�LQFOXGH�

��� 'RFXPHQW�UHDG�WLPH��0RULWD�DQG�6KLQRGD��������UHSRUWHG�D�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ
WKH�WLPH�VSHQW�UHDGLQJ�D�GRFXPHQW�DQG�WKH�UHDGHU¶V�DVVHVVPHQW�RI�LWV�TXDOLW\��7KH
*URXS/HQV�SURMHFW�ZDV�DEOH�VXEVHTXHQWO\�WR�YHULI\�WKLV�UHVXOW�IRU�8VHQHW�1HZV�SRVWLQJV���
.RQVWDQ�HW�DO��������

��� 'RFXPHQWV�WKDW�WKH�XVHU�KDV�ERRNPDUNHG��+RZHYHU��VXUYH\V�RI�:HE�XVHUV�SURYLGHV
HYLGHQFH�WKDW�WKH\�W\SLFDOO\�ERRNPDUN�IHZHU�WKDQ�����RI�WKH�SDJHV�WKH\�ILQG�LQWHUHVWLQJ�
ERRNPDUNV�WHQG�WR�EH�HYLGHQFH�RI�VWURQJ��UDWKHU�WKDQ�PDUJLQDO�LQWHUHVW��VR�ERRNPDUNV�VHW
D�UHODWLYHO\�KLJK�WKUHVKROG�IRU�UHFRPPHQGDWLRQV��5XFNHU�DQG�3RODQFR�������

,Q�DGGLWLRQ��UHOHYDQW�LQIRUPDWLRQ�FDQ�EH�H[WUDFWHG�IURP�WKH�GRFXPHQWV�WKHPVHOYHV��)RU
H[DPSOH�



��� .H\ZRUGV��HLWKHU�DV�SURYLGHG�E\�WKH�DXWKRU�RU�H[WUDFWHG�DXWRPDWLFDOO\�
��� 7H[W�LPDJH�UDWLR��WH[W�LPDJH�K\SHUOLQN�UDWLR�DQG�QXPEHU�RI�K\SHUOLQNV�LQ�WKH�FXUUHQW

GRFXPHQW��)URP�WKLV�LQIRUPDWLRQ��LW�PD\�EH�SRVVLEOH�WR�GHULYH�VRPH�QRWLRQ�RI�JHQUH�DQG
JHQUH�W\SHV�LQWR�ZKLFK�GRFXPHQWV�PD\�EH�FDWHJRULVHG�

��� /DQJXDJH�RI�WKH�GRFXPHQW�

,Q�6(/(&7��XVHUV�PD\�DOVR�UHJLVWHU�D�SURILOH�RI�WKHLU�LQWHUHVWV��OLNHV�DQG�GLVOLNHV�ZKHQ�WKH\
EHJLQ�WR�XVH�WKH�VHUYLFH��7KLV�ZLOO�EH�XVHG�LQ�FRPELQDWLRQ�ZLWK�WKH�DERYH�GDWD�WR�JHQHUDWH�DQ
LPSOLFLW�UDWLQJ�RI�WKH�GRFXPHQW�EHLQJ�YLHZHG�

$Q�2XWOLQH�RI�6(/(&7�6\VWHP�$UFKLWHFWXUH
7KH�6(/(&7�DUFKLWHFWXUH�LV�EDVHG�XSRQ�D�FOLHQW�VHUYHU�DSSURDFK��7KH�DUFKLWHFWXUH�LV�VKRZQ�LQ
)LJXUH����7KH�FOLHQW�VLGH�FRQVLVWV�RI�D�QXPEHU�RI�PRGXOHV��7KH�SULQFLSDO�RQHV�DUH�DV�IROORZV�

 � 8VHU�LQWHUIDFHV�IRU�UDWLQJV�LQSXW�DQG�GLVSOD\�
 � 8VHU�LQWHUIDFH�IRU�SURILOH�DQG�SUHIHUHQFHV�VHWWLQJ��H�J���LQWHUHVWV��ILOWHULQJ�UXOHV��HWF�
 � ,PSOLFLW�UDWLQJ�PRGXOH��7KLV�ZLOO�ZRUN�EHKLQG�WKH�VFHQHV�JHQHUDWLQJ�UDWLQJV�GHULYHG�IURP

XVHU�EHKDYLRXU�DQG�GRFXPHQWV�

7KH�SULQFLSDO�VHUYHU�VLGH�PRGXOHV�DUH�DV�IROORZV�

 � 3DVVLYH�ILOWHULQJ��L�H���ZKHUH�UHFRPPHQGDWLRQV�DUH�VLPSO\�EDVHG�RQ�WKH�VXEPLWWHG�UDWLQJV
RI�GRFXPHQWV�

 � $FWLYH�ILOWHULQJ��L�H���ZKHUH�UHFRPPHQGDWLRQV�DUH�EDVHG�XSRQ�WKH�UDWLQJV�RI�GRFXPHQWV
VXEPLWWHG�E\�SHRSOH�ZLWK�LQWHUHVWV�DQG�RU�UDWLQJ�KLVWRULHV�WKDW�PDWFK�WKRVH�RI�WKH�XVHU�
7KHVH�UHFRPPHQGHU�JURXSV�PD\�EH�GHILQHG�E\�WKH�V\VWHP�IURP�FRPSDULVRQV�RI�SUHYLRXV
EHKDYLRXU��RU�PD\�EH�XVHU�QRPLQDWHG�

 � $�UDWLQJV�GDWDEDVH�FRQWDLQLQJ�LQGLYLGXDO�UDWLQJV�VXEPLWWHG�E\�ERWK�UHJLVWHUHG�DQG
DQRQ\PRXV�XVHUV�

 � $�SURILOHV�GDWDEDVH�FRQWDLQLQJ�LQIRUPDWLRQ�DERXW�UHJLVWHUHG�XVHUV��LQFOXGLQJ�WKHLU
LQWHUHVWV�

&OLHQW�DQG�VHUYHU�FRPPXQLFDWH�XVLQJ�VSHFLDOO\�GHILQHG�SURWRFROV��7KH�IXQFWLRQV�VXSSRUWHG
LQFOXGH�VHQGLQJ�DQG�UHTXHVWLQJ�UDWLQJV��UHJLVWHULQJ�UDWHUV�DQG�H[FKDQJLQJ�UDWLQJV�EHWZHHQ
6(/(&7�VHUYHUV�

$Q�([DPSOH�,PSOHPHQWDWLRQ
)RU�D�VHUYLFH�OLNH�6(/(&7�WR�EH�RI�JUHDWHVW�XVH��WKH�DYDLODELOLW\�RI�UDWLQJV�GHULYHG
UHFRPPHQGDWLRQV�QHHGV�WR�EH�DV�XQUHVWULFWHG�DV�SRVVLEOH��7KDW�LV��WKH�V\VWHP�VKRXOG�EH
FDSDEOH�RI�PDNLQJ�UHFRPPHQGDWLRQV�LQ�ZKDWHYHU�FRQWH[W�D�XVHU�KDSSHQV�XSRQ�D�GRFXPHQW�
7KLV�PHDQV�WKDW�WKH�XVHU�LV�QRW�UHTXLUHG�WR�H[SOLFLWO\�DVN�IRU�KLJKO\�UHFRPPHQGHG�GRFXPHQWV
�VD\�RQ�D�SDUWLFXODU�WRSLF���EXW�WKDW�WKH�XVHU�ZLOO�EH�DEOH�WR�VHH�WKH�6(/(&7�VHUYLFH¶V
UHFRPPHQGDWLRQV�VHDPOHVVO\�LQWHJUDWHG�ZLWK�WKH�FLUFXPVWDQFHV�LQ�ZKLFK�WKH�GRFXPHQWV
EHFRPH�DYDLODEOH�

$V�DQ�LOOXVWUDWLRQ��FRQVLGHU�WKH�:::�SDJH�WKDW�D�XVHU�LV�FXUUHQWO\�UHDGLQJ��7KLV�SDJH�PD\
FRQWDLQ�OLQNV�WR�RWKHU�SDJHV�RU�GRFXPHQWV��7KH�XVHU¶V�SUREOHP�LV�WR�FKRRVH�ZKLFK�RI�WKHVH



OLQNV�WR�IROORZ��,Q�RWKHU�ZRUGV��WKH�XVHU�QHHGV�6(/(&7¶V�UHFRPPHQGDWLRQV�SHUWDLQLQJ�WR�WKHVH
�DV�\HW�XQVHHQ��GRFXPHQWV��2QH�VROXWLRQ�ZKLFK�VDWLVILHV�WKH�UHTXLUHPHQW�IRU�VHDPOHVV�DFFHVV



,QWHUIDFH
&RQILJXUDWLRQ

,PSOLFLW�5DWLQJ

3DVVZRUG�	�/RJRQ

1DWXUDO�/DQJXDJH3UHIHUHQFHV�,QWHJUDW
LRQ

6HUYHU�&RQILJXUDWLRQ
)LOH

3URILOH�8SGDWH

3DVVZRUGV�	
5HJLVWUDWLRQ

6LPSOH�'DWDEDVH
8SGDWH
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)LOWHUHG
5HVXOWV

)LJXUH����6(/(&7�V\VWHP�DUFKLWHFWXUH�



KWWS�UHTXHVW
UDWH�SDJH
UHJLVWHU�XSGDWH�XVHU�SURILOH

6(/(&7�SUR[\

:::

6(/(&7�VHUYHU

5DWLQJV 3URILOHV

*DWHZD\

VWRUH�UDWLQJ
VWRUH�XVHU�SURILOH

UHWULHYH�UDWLQJV
UHWULHYH�XVHU�SURILOH

UDWLQJV�HQKDQFHG
:::�SDJH

KWWS�UHTXHVW

:::�SDJH

)LJXUH����$�SUR[\�EDVHG�LPSOHPHQWDWLRQ�RI�6(/(&7�

)LOWHUV

5DWLQJV
'LVSOD\



LV�WR�XVH�D�SUR[\�EDVHG�DSSURDFK��VLPLODU�WR�WKDW�XVHG��IRU�H[DPSOH��LQ�:HE:DWFKHU
�-RDFKLPV��)ULHWDJ�DQG�0LWFKHOO�������DQG�3KDURV��%RXWKRUV�DQG�'HGLHX�������

,Q�JHQHUDO��D�SUR[\�EDVHG�DSSURDFK�DOORZV�WKH�FRQWHQW�RI�D�GRFXPHQW��VD\�D�:::�SDJH��WR
EH�PRGLILHG�LQ�D�YDULHW\�RI�ZD\V��&RQWHQW�PD\�EH�PRGLILHG�RU�UHPRYHG�EHIRUH�GHOLYHU\�WR�WKH
XVHU��WKHUH�DUH�VHYHUDO�SUR[LHV�WKDW�DOORZ�DGYHUWLVHPHQWV�WR�EH�UHPRYHG�IURP�:::�SDJHV
�H�J���,QWHUPXWH����$OWHUQDWLYHO\��GRFXPHQWV�FDQ�EH�HQKDQFHG�ZLWK�UDWLQJV�RU�DQQRWDWLRQV��H�J��
&ULW6XLWH����,Q�DGGLWLRQ�WR�VLQJOH�SXUSRVH�FOLHQW�SUR[LHV�WKHUH�DUH�VHYHUDO�H[LVWLQJ�SUR[LHV
ZKLFK�FDQ�EH�H[WHQGHG�WR�SHUIRUP�DUELWUDU\�PRGLILFDWLRQ�RI�:::�FRQWHQW��H�J���0XIILQ����,Q
FRPELQDWLRQ�ZLWK�D�UDWLQJV�VHUYHU�VXFK�D�SUR[\�FDQ�HQKDQFH�:::�SDJHV�WR�SUHVHQW�WKH�XVHU
ZLWK�VRFLDO�IHHGEDFN�RQ�WKH�TXDOLW\�RI�OLQNV�LQ�WKH�FXUUHQW�GRFXPHQW�

)LJXUH����$Q�H[DPSOH�UDWLQJV�HQKDQFHG�:::�SDJH�

$�SUR[\�EDVHG�DSSURDFK�LV�VNHWFKHG�LQ�)LJXUH����$V�HDFK�:::�SDJH�UHTXHVW�LV�PDGH�E\�WKH
XVHU��WKH�SUR[\�VHQGV�D�TXHU\�WR�WKH�6(/(&7�VHUYHU�UHTXHVWLQJ�WKH�UDWLQJV�WKDW�DUH�KHOG�IRU�WKLV
SDUWLFXODU�GRFXPHQW��:KHQ�WKH�:::�SDJH�LV�UHWXUQHG�E\�LWV�KRVW�VLWH��UHOHYDQW�UDWLQJV
LQIRUPDWLRQ�DUH�UHWXUQHG�E\�WKH�SUR[\�DQG�DUH�GLVSOD\HG�RQ�WKH�XVHU¶V�GHVNWRS��0RUH
LQWHUHVWLQJ��KRZHYHU��DUH�WKH�RSWLRQV�WKDW�D�SUR[\�EDVHG�LPSOHPHQWDWLRQ�RSHQV�XS�IRU
HQKDQFLQJ�LQIRUPDWLRQ�DERXW�WKH�OLQNV�FRQWDLQHG�ZLWKLQ�WKH�:::�SDJH��$Q�H[DPSOH�LV
VKRZQ�LQ�)LJXUH����+HUH��UDWLQJV�IRU�LQGLYLGXDO�OLQNV�DUH�LQGLFDWHG�E\�WKH�µ
¶�V\PEROV��3DVVLQJ
WKH�FXUVRU�RYHU�WKH�UDWLQJ�FDXVHV�D�IORDWLQJ�SRS�XS�ZLQGRZ�WR�DSSHDU�ZLWK�PRUH�GHWDLOV�DERXW
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��KWWS���ZZZ�LQWHUPXWH�FRP�
��)RUHVLJKW�,QVWLWXWH��KWWS���FULW�RUJ�
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KRZ�WKH�UDWLQJ�ZDV�EHHQ�GHULYHG��,Q�WKH�H[DPSOH��WKLV�LQGLFDWHV�WKDW�LW�KDV�EHHQ�FDOFXODWHG
IURP�RYHU�����LQGLYLGXDO�UDWLQJV�VXEPLWWHG�E\�PHPEHUV�RI�WKDW�XVHU¶V�SHHU�JURXS�

2WKHU�VHUYLFHV��VXFK�DV�VLWH�VWDWLVWLFV��GRZQORDG�SUHGLFWLRQV�DQG�GRFXPHQW�SUHYLHZLQJ�PD\
DOVR�EH�LQFRUSRUDWHG�ZLWKLQ�WKH�VDPH�EDVLF�DUFKLWHFWXUH��6WDQ\HU�DQG�3URFWHU�������

8VHU�,QWHUIDFHV�IRU�5DWLQJV�,QSXW�DQG�'LVSOD\
,W�LV�FULWLFDO�WKDW�WKH�HIIRUW�UHTXLUHG�WR�PDNH�DQ�H[SOLFLW�UDWLQJ�EH�PLQLPLVHG��$W�WKH�VDPH�WLPH�
LW�LV�DOVR�LPSRUWDQW�WKDW�UDWHUV�SURYLGH�HQRXJK�LQIRUPDWLRQ�IRU�WKH�UDWLQJ�WR�EH�FDSDEOH�RI
EHLQJ�LQWHUSUHWHG�DFFXUDWHO\��7KH�*URXS/HQV�SURMHFW�UHGXFHG�XVHU�LQSXWV�WR�D�VLQJOH�FOLFN�E\
FRPELQLQJ�WKH�UDWLQJ�IXQFWLRQ�ZLWK�WKH�µQH[W�DUWLFOH¶�IXQFWLRQ��$OWKRXJK�WKLV�GRHV�QRW�VHHP
IHDVLEOH�LQ�D�:::�GRPDLQ��ZKHUH�WKH�XVHU�PD\�IROORZ�DQ\�OLQN�RQ�D�SDJH���LW�LV�LQGLFDWLYH�RI
WKH�VHQVLWLYLW\�RI�FROODERUDWLYH�ILOWHULQJ�V\VWHPV�WR�UDWLQJ�LQSXW�FRVWV��$�ODFN�RI�UDWLQJV�PD\
SURYH�HVSHFLDOO\�VLJQLILFDQW�DW�WKH�VWDUW�RI�D�FROODERUDWLYH�V\VWHP��ZKHUH�WKH�IXQFWLRQDOLW\�LV
GHSHQGHQW�RQ�UDWLQJV�LQSXW�E\�XVHUV�WKHQ�WKH�V\VWHP�KDV�IHZ�EHQHILWV�WR�D�SRWHQWLDO�XVHU��/XHJ
�������7KLV�µFROG�VWDUW¶�SUREOHP�LV�XVXDOO\�DGGUHVVHG�E\�XVLQJ�FRQWHQW�EDVHG�WHFKQLTXHV��H�J��
ILOWHUERWV��6DUZDU�HW�DO���������,Q�6(/(&7�ZH�FDQ�DOVR�FRQVLGHU�XVLQJ�LPSOLFLW�WHFKQLTXHV�IRU�D
SHULRG�EHIRUH�LQWURGXFLQJ�H[SOLFLW�UDWLQJV�

)LJXUH����$�SURWRW\SH�UDWLQJV�LQSXW�XVHU�LQWHUIDFH�

(YHQ�ZKHQ�UDWLQJV�DUH�EHLQJ�SURYLGHG�DQG�XVHG�WR�UHFRPPHQG�UHVRXUFHV��WKHUH�PD\�VWLOO�EH
GLV�LQFHQWLYHV�IRU�XVHUV�WR�SURYLGH�UDWLQJV��$YHU\�DQG�=HFNKDXVHU��������$OWKRXJK�WKH�XVHU
LQWHUIDFH�PD\�HQIRUFH�D�µVWLFN¶�DSSURDFK��QRW�SURYLGLQJ�UDWHG�GRFXPHQWV�WR�WKRVH�ZKR�GR�QRW
FRQWULEXWH�UDWLQJV��LW�FDQ�DOVR�HQKDQFH�LQFHQWLYHV�IRU�UDWLQJ�E\�XVLQJ�VRFLDO�µFDUURWV¶��8QGHU



FHUWDLQ�FLUFXPVWDQFHV�XVHUV�ZLOO�SHUIRUP�RVWHQVLEO\�DOWUXLVWLFDOO\��L�H��WKH\�PD\�SURYLGH
UDWLQJV�ZLWKRXW�WDQJLEOH�EHQHILWV��2QH�VXFK�LQWDQJLEOH�EHQHILW�FRXOG�EH�µIDPH¶����WKH�XVHU
LQWHUIDFH�FRXOG�VKRZ�ZKR�LV�FRQWULEXWLQJ�WR�WKH�FRPPXQLW\�E\�SURYLGLQJ�UDWLQJV��RU�VKRZ�WKDW
D�SDUWLFXODU�UHFRPPHQGDWLRQ�KDV�EHHQ�GHULYHG�PDLQO\�IURP�D�VPDOO�JURXS�RI�UDWHUV�

$OWKRXJK�LW�LV�LQ�XVHUV¶�LQWHUHVWV�WR�SURYLGH�UDWLQJV��DV�WKH\�KHOS�SHUVRQDOLVH�DQ\
UHFRPPHQGDWLRQV��E\�SURYLGLQJ�DQ�DOWHUQDWLYH�µEHQHILW¶�WKH�6(/(&7�XVHU�LQWHUIDFH�PD\�EH
DEOH�WR�DFKLHYH�WKH�QHFHVVDU\�µFULWLFDO�PDVV¶�RI�XVHUV��7KH�YLVLELOLW\�RI�VXFK�VRFLDO�EHQHILWV
KHOSV�EDODQFH�WKH��SRVVLEO\��µEODFN�ER[¶�EHQHILWV�RI�LQFUHDVHG�SHUVRQDOLVDWLRQ��,Q�RUGHU�WR�EH
SDUW�RI�D�VXFFHVVIXO�FROODERUDWLYH�ILOWHULQJ�V\VWHP�WKH�LQWHUIDFH�WKHQ�KDV�WR�QRW�RQO\�EH
VHQVLWLYH�WR�WKH�FRJQLWLYH�FRVWV�RI�UDWLQJV�LQSXW��EXW�DOVR�VXSSRUW�ZLGHU�VRFLDO�UHODWLRQV��7KH
XVHU�LQWHUIDFH�LV�QRW�PHUHO\�D�PHFKDQLVP�IRU�FRQQHFWLQJ�XVHUV�WR�WKH�UDWLQJV�GDWDEDVH�EXW�LW
UHIOHFWV�WKH�RUJDQLVDWLRQ�RI�WKH�YLUWXDO�FRPPXQLW\�DQG�WKH�FRQWULEXWLRQV��RU�RWKHUZLVH��RI�WKH
SDUWLFLSDQWV��7KH�.QRZOHGJH�3XPS��*ODQFH��$UUHJXL�DQG�'DUGHQQH�������LV�DQ�H[DPSOH�RI�D
XVHU�LQWHUIDFH�WKDW�DWWHPSWV�WR�UHIOHFW�WKHVH�FRQFHUQV�ZLWKLQ�DQ�LQWUDQHW�HQYLURQPHQW��D
FKDOOHQJH�IRU�6(/(&7�LV�WR�JHQHUDOLVH�WR�WKH�HQYLURQPHQW�RI�WKH�,QWHUQHW�

$�VXUYH\�ZDV�FDUULHG�RXW�WR�GHWHUPLQH�ZKLFK�RI�VHYHUDO�GLIIHUHQW�UDWLQJV�LQSXW�XVHU�LQWHUIDFHV
SHRSOH�IRXQG�PRVW�DFFHSWDEOH��7KH�PRVW�SRSXODU�FKRLFH�LV�VKRZQ�LQ�)LJXUH����7KLV�H[DPSOH
XVHV�D�IUDPH�EDVHG�DSSURDFK��WKH�IUDPH�EHLQJ�DGGHG�E\�WKH�SUR[\�DV�DERYH��7KH�UDWLQJ�LQSXW
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UHFRPPHQGDWLRQV�WKDW�DUH�GHULYHG�IURP�DQ�LQGLYLGXDO�XVHU¶V�SDVW�FKRLFHV��7KH�VHFRQG�LV�WR
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*ODQFH��1���$UUHJXL��'��DQG�'DUGHQQH��0��.QRZOHGJH�3XPS��FRPPXQLW\�FHQWHUHG
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D�9LUWXDO�&RPPXQLW\�RI�8VH��,Q�3URFHHGLQJV�RI�&+,¶����'HQYHU��������$&0�3UHVV�
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5HVHDUFK�,QVWLWXWH�������
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WKH�:HE��,Q�3URFHHGLQJV�RI�WKH�)LIWK�'(/26�:RUNVKRS�RQ�)LOWHULQJ�DQG�&ROODERUDWLYH
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