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$EVWUDFW7R� DOORZ�PRELOH� XVHUV� WR� FRQWLQXH� WKHLU� ZRUN� ZKLOH� GLVFRQQHFWHG�� PRELOH� V\VWHPV� XVXDOO\� UHO\� RQ� RSWLPLVWLFUHSOLFDWLRQ� WHFKQLTXHV�� ,Q�PRELOH�GDWDEDVH�V\VWHPV��PRELOH�XQLWV�FDFKH� VXEVHWV�RI� WKH�GDWDEDVH� VWDWH� DQG�DOORZGLVFRQQHFWHG� XVHUV� WR� SHUIRUP� WUDQVDFWLRQV� FRQFXUUHQWO\�� 7KHVH� WUDQVDFWLRQV� DUH� ODWHU� LQWHJUDWHG� LQ� WKH� PDVWHUGDWDEDVH� VWDWH��$V� FRQFXUUHQWO\� SHUIRUPHG� WUDQVDFWLRQV�PD\� FRQIOLFW�� LW� LV� XVXDOO\� LPSRVVLEOH� WR� GHWHUPLQH� WKHUHVXOW�RI�DQ�XSGDWH�LQ�WKH�PRELOH�XQLW��0RUHRYHU��WKLV�PRGHO�GLIIHUV�IURP�WKH�WUDGLWLRQDO�FOLHQW�VHUYHU�PRGHO�GXHWR� WKH� IXQGDPHQWDO� IDFW� WKDW� WKH� XVHU� ZLOO� XVXDOO\� QRW� EH� FRQQHFWHG� WR� WKH� V\VWHP� ZKHQ� WKH� UHVXOWV� RI� KLVWUDQVDFWLRQV�DUH�ILQDOO\�GHWHUPLQHG���WKHUHIRUH��KH�FDQ�QRW� LPPHGLDWHO\�SHUIRUP�DGHTXDWH�DOWHUQDWLYH�DFWLRQV��,QWKLV� SDSHU� ZH� GHVFULEH� D� WUDQVDFWLRQ� PDQDJHPHQW� V\VWHP� WKDW� WDNHV� LQWR� FRQVLGHUDWLRQ� WKH� DERYH�PHQWLRQHGFKDUDFWHULVWLFV��7UDQVDFWLRQV�DUH�VSHFLILHG�DV�PRELOH�WUDQVDFWLRQDO�SURJUDPV��ZKLFK�DOORZV�WKH�SUHFLVH�GHILQLWLRQRI� RSHUDWLRQ� VHPDQWLFV� DQG� WKH� GHILQLWLRQ� RI� DOWHUQDWLYH� DFWLRQV�� 6XSSRUW� IRU� DFWLYH� XVHU� QRWLILFDWLRQ� LV� DOVRSURYLGHG�LQ�WKH�V\VWHP��)LQDOO\��WKH�V\VWHP�UHOLHV�RQ�D�UHVHUYDWLRQ�PHFKDQLVP�WR�EH�DEOH�WR�JXDUDQWHH�WKH�UHVXOWVRI�WUDQVDFWLRQV�LQ�WKH�PRELOH�XQLWV�.H\ZRUGV7UDQVDFWLRQ�SURFHVVLQJ��RSHUDWLRQ�EDVHG�XSGDWH�SURSDJDWLRQ��UHVHUYDWLRQV��DZDUHQHVV����,QWURGXFWLRQ,Q�UHFHQW�\HDUV��DGYDQFHV�LQ�KDUGZDUH�DQG�FRPPXQLFDWLRQ�WHFKQRORJ\� OHDG�WR�D�GUDPDWLF� LQFUHDVH�LQ�WKH�XVH�RISRUWDEOH�FRPSXWHUV�� UDQJLQJ� IURP�VPDOO�KDQGKHOG�SHUVRQDO�GLJLWDO� DVVLVWDQWV� WR�SRZHUIXO� ODSWRS�GHYLFHV��7KHVHFRPSXWHUV�KDYH�EHHQ�XVHG�PDLQO\�IRU�DFFHVVLQJ�WKH�ZHE�DQG�WR�PDQDJH�SHUVRQDO�RU�SULYDWH�LQIRUPDWLRQ��VXFK�DVDGGUHVV�DQG�GDWH�ERRNV��SULYDWH�GRFXPHQWV��DQG�HOHFWURQLF�PDLO��+RZHYHU�� WKH�ZLGHVSUHDG�DYDLODELOLW\�RI� WKHVHGHYLFHV� RSHQV� RSSRUWXQLWLHV� IRU� WKH� GHYHORSPHQW� RI� DSSOLFDWLRQV� ZKHUH� PXOWLSOH� PRELOH� XVHUV� LQGHSHQGHQWO\DFFHVV� DQG� PRGLI\� VKDUHG� LQIRUPDWLRQ�� 0RELOH� FRPSXWLQJ� LQKHUHQW� FKDUDFWHULVWLFV� >�����@� OHDG� WR� QRYHOUHTXLUHPHQWV� WKDW� GHPDQG� VSHFLILF� VROXWLRQV�� ,Q� SDUWLFXODU�� PRELOH� DSSOLFDWLRQV� KDYH� WR� IDFH� SHULRGV� RIGLVFRQQHFWLRQ�WKDW�PD\�DULVH�GXH� WR�HFRQRPLFDO� IDFWRUV��XQDYDLODEOH�FRQQHFWLYLW\�RU�DSSOLFDWLRQ�PRGHO��0RELOHXVHUV�H[SHFW�WR�EH�DEOH�WR�FRQWLQXH�WKHLU�ZRUN�HYHQ�LQ�WKHVH�SHULRGV�7R� IDFH� WKH� DERYH�PHQWLRQHG� SUREOHPV�� LW� LV� FRPPRQ� WR� UHO\� RQ� RSWLPLVWLF� UHSOLFDWLRQ� WHFKQLTXHV�� ,Q� VXFKDSSURDFKHV�� VKDUHG�GDWD� LV� UHSOLFDWHG�RQ�PRELOH�FRPSXWHUV�DQG�XVHUV� DUH�DOORZHG� WR�FRQWLQXH� WKHLU�ZRUN�ZKLOHGLVFRQQHFWHG�� 8SGDWHV� SHUIRUPHG� E\� GLVFRQQHFWHG� XVHUV� DUH� ORJJHG� DQG� ODWHU� SURSDJDWHG� WR� VHUYHUV�� 6HYHUDOSUREOHPV�DULVH�IURP�VXFK�DSSURDFKHV������XSGDWHV�SHUIRUPHG�E\�GLIIHUHQW�GLVFRQQHFWHG�XVHUV�PD\�FRQIOLFW�DPRQJWKHP������GXH�WR�WKH�SUHYLRXV�SUREOHP��LW�LV�XVXDOO\�LPSRVVLEOH�WR�GHWHUPLQH�WKH�UHVXOW�RI�DQ�XSGDWH�LQ�WKH�PRELOHGHYLFH������PRELOH�XVHUV�PD\�ZLVK�WR�SHUIRUP�RSHUDWLRQV�RYHU�GDWD�WKDW�LV�QRW�ORFDOO\�UHSOLFDWHG��,Q�WKLV�SDSHU�ZHSUHVHQW�WKH�0RELVQDS�>�@�DSSURDFK�WR�WDFNOH�WKHVH�SUREOHPV�LQ�D�UHODWLRQDO�GDWDEDVH�V\VWHP�7KH�0RELVQDS� V\VWHP� LV� EDVHG� RQ� D� FHQWUDO� GDWDEDVH� VHUYHU� WKDW� KROGV� WKH� SULPDU\� UHSOLFD� RI� DOO� GDWD� LWHPV�0RELOH� FOLHQWV� UHSOLFDWH� VXEVHWV� RI� WKH� GDWDEDVH� LQIRUPDWLRQ� DQG�PRELOH� XVHUV� DUH� DOORZHG� WR� XSGDWH� GDWDEDVHLQIRUPDWLRQ� WKURXJK� WKH� VXEPLVVLRQ� RI� �PRELOH� WUDQVDFWLRQV��� 7KHVH� �PRELOH� WUDQVDFWLRQV�� DUH� VSHFLILHG� LQ� DQH[WHQGHG�VXEVHW�RI�WKH�3/�64/�ODQJXDJH�>��@��DOORZLQJ�SURJUDPPHUV�WR�FOHDUO\�VWDWH�WKH�LQWHQGHG�VHPDQWLFV�RI
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HDFK� RSHUDWLRQ� �� SUH�FRQGLWLRQV�� SRVW�FRQGLWLRQV� DQG� GLIIHUHQW� DOWHUQDWLYHV� PD\� EH� HDVLO\� GHILQHG� IRU� HDFKWUDQVDFWLRQ��7KH�ILQDO�UHVXOW�RI�D��PRELOH�WUDQVDFWLRQ��LV�RQO\�GHWHUPLQHG�ZKHQ�WKH�WUDQVDFWLRQ�LV�SHUIRUPHG�LQ�WKHFHQWUDO�GDWDEDVH��7KH�0RELVQDS�V\VWHP�SURYLGHV�DGHTXDWH�OLQJXLVWLF�DQG�V\VWHP�VXSSRUW�WR�DOORZ�PRELOH�XVHUV�WREH�QRWLILHG�RI�WKLV�ILQDO�UHVXOW���ZH�EHOLHYH�WKDW�WKLV�LV�DQ�LPSRUWDQW�IHDWXUH�EHFDXVH��XVXDOO\��PRELOH�XVHUV�ZLOO�QRWEH�FRQQHFWHG�WR�WKH�V\VWHP�ZKHQ�WKH�ILQDO�UHVXOWV�RI�WKHLU�WUDQVDFWLRQV�DUH�GHWHUPLQHG�,I�HQRXJK�UHVRXUFHV�DUH�DYDLODEOH��PRELOH�FOLHQWV�PDLQWDLQ�WZR�FRSLHV�RI�WKH�ORFDOO\�UHSOLFDWHG�GDWD��D�FRPPLWWHGRQH� WKDW� KDV� EHHQ� REWDLQHG� IURP� WKH� GDWDEDVH� VHUYHU�� DQG� D� WHQWDWLYH� RQH� WKDW� UHIOHFWV� WKH� XSGDWHV� SHUIRUPHGORFDOO\�WR�WKH�FRPPLWWHG�VWDWH��7KLV�DSSURDFK�KDV�EHHQ�SUHYLRXVO\�LGHQWLILHG�DV�LQWHUHVWLQJ�IRU�VXFK�HQYLURQPHQWV>����@���0RELOH�WUDQVDFWLRQV��VXEPLWWHG�ZKLOH�GLVFRQQHFWHG�DUH�WHQWDWLYHO\�DSSOLHG�WR�WKH�GDWDEDVH�WHQWDWLYH�VWDWH�7KH� UHVXOW� RI� WKH� H[HFXWLRQ� RI� RQH� WUDQVDFWLRQ� UHSUHVHQWV� WKH� H[SHFWHG� UHVXOW� RI� LWV� H[HFXWLRQ� LQ� WKH� FHQWUDOGDWDEDVH�� +RZHYHU�� FRQFXUUHQW� XSGDWHV� SHUIRUPHG� E\� RWKHU� XVHUV� PD\� OHDG� WR� D� GLIIHUHQW� UHVXOW� ZKHQ� WKHWUDQVDFWLRQ� LV� SHUIRUPHG� LQ� WKH� PDVWHU� GDWDEDVH�� 7R� DOOHYLDWH� WKLV� SUREOHP�� ZH� KDYH� GHVLJQHG� D� UHVHUYDWLRQPHFKDQLVP�WKDW�DOORZV�PRELOH�FOLHQWV�WR�PDNH�UHVHUYDWLRQV�XSRQ�GDWDEDVH�LQIRUPDWLRQ��7KHUHIRUH��PRELOH�FOLHQWVDUH�DEOH�WR�GHWHUPLQH�WKH�UHVXOW�RI�PRELOH�WUDQVDFWLRQV�WKDW�RQO\�GHSHQG�RQ�UHVHUYHG�LQIRUPDWLRQ��7KLV�PHFKDQLVPFRPELQHV�OHDVLQJ�>�@�ZLWK�DQ�H[WHQVLRQ�RI�SUHYLRXVO\�SURSRVHG�HVFURZ�WHFKQLTXHV�>�@�7KH� UHPDLQGHU� RI� WKLV� SDSHU� LV� RUJDQL]HG� DV� IROORZV�� VHFWLRQ� �� GLVFXVVHV� VRPH� UHTXLUHPHQWV� WKDW�ZH� FRQVLGHULPSRUWDQW�WR�VXSSRUW�WUDQVDFWLRQ�SURFHVVLQJ�LQ�PRELOH�FRPSXWLQJ��VHFWLRQ���GHVFULEHV�WKH�0RELVQDS WUDQVDFWLRQDOPRGHO��VHFWLRQ���SUHVHQWV�V\VWHP�GHVLJQ��VHFWLRQ���GLVFXVVHV�UHODWHG�ZRUN�DQG�VHFWLRQ���FRQFOXGHV�WKH�SDSHU�ZLWKVRPH�ILQDO�UHPDUNV����0RWLYDWLRQ,Q�WKLV�VHFWLRQ�ZH�SUHVHQW�WKH�LGHDV�WKDW�OHDG�WR�WKH�0RELVQDS�DSSURDFK�WR�PRELOH�WUDQVDFWLRQ�SURFHVVLQJ��'HWDLOVDERXW�WKH�RXWOLQHG�PHFKDQLVPV�ZLOO�EH�GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQV�
0RELOH�WUDQVDFWLRQV�VKRXOG�EH�FRQFHSWXDOO\�VLPSOH,Q�GDWDEDVH�V\VWHPV�� WUDQVDFWLRQV�DUH�XVHG� WR�FRKHUHQWO\�PRGLI\� WKH� VWDWH�RI� WKH�GDWDEDVH�DV� WKH� UHVXOW�RI� VRPH�XVXDOO\�H[WHUQDO��RSHUDWLRQ���IRU�H[DPSOH��LQ�FRQVHTXHQFH�RI�D�PRQH\�WUDQVIHU�WZR�EDQN�DFFRXQWV�DUH�XSGDWHG��$WUDQVDFWLRQ� SURFHVVLQJ� V\VWHP�� VXFK� DV� D� GDWDEDVH� PDQDJHPHQW� V\VWHP�� JXDUDQWHHV� WKDW� WKH� H[HFXWLRQ� RIWUDQVDFWLRQV� UHVSHFWV� WKH� $&,'� SURSHUWLHV� �DWRPLFLW\�� FRQVLVWHQF\�� LVRODWLRQ� DQG� GXUDELOLW\��� 7KHVH� SURSHUWLHVHQVXUH�WKDW�DIWHU�WKH�H[HFXWLRQ�RI�DQ\�WUDQVDFWLRQ�WKH�GDWDEDVH�UHPDLQV�LQ�D�FRQVLVWHQW�VWDWH��HLWKHU�UHIOHFWLQJ�DOOXSGDWHV�SHUIRUPHG�E\�WKH�WUDQVDFWLRQ�RU�QRQH��7KH\�DOVR�JXDUDQWHH�WKDW�HDFK�WUDQVDFWLRQ�LV�H[HFXWHG�DWRPLFDOO\ZLWKRXW�LQWHUIHUHQFH�RI�DQ\�RWKHU�FRQFXUUHQW�WUDQVDFWLRQ��7KH�$&,'�SURSHUWLHV�SURYLGH�D�VLPSOH�VHPDQWLFV�IRU�WKHFRPSXWDWLRQ�RI�D�WUDQVDFWLRQ��7KLV�VLPSOLFLW\�LV�RQH�RI�WKH�JUHDWHVW�VWUHQJWKV�RI�WUDQVDFWLRQV�EHFDXVH�WKH\�DOORZSURJUDPPHUV�WR�VSHFLI\�RSHUDWLRQV�LQ�D�VLPSOH�ZD\��7KHUHIRUH��ZH�EHOLHYH�WKDW�PRELOH� WUDQVDFWLRQV�VKRXOG�DOVRKDYH�D�VLPSOH�VHPDQWLFV�WDNLQJ�LQWR�FRQVLGHUDWLRQ�WKH�PRELOH�FRPSXWHU�FRQVWUDLQWV�,Q� JHQHUDO�� LW� LV� QHFHVVDU\� WR� UHO\� RQ� RSWLPLVWLF� UHSOLFDWLRQ� WR� IDFH� GLVFRQQHFWLRQ�� 7KHUHIRUH�� DV� GLIIHUHQWGLVFRQQHFWHG� XVHUV�PD\� FRQFXUUHQWO\� LVVXH� FRQIOLFWLQJ� RSHUDWLRQV�� LW� LV� QRW� SRVVLEOH� WR� GHWHUPLQH� WKH� UHVXOW� RIWUDQVDFWLRQ�H[HFXWLRQ�LQ�PRELOH�XQLWV��7KH�SUREOHP�OLHV�LQ�WKH�IDFW�WKDW�WKH�ORFDO�VWDWH�RI�WKH�GDWDEDVH�PD\�KDYHEHHQ�PRGLILHG�DQG�WKH�YDOXHV�DFFHVVHG�GXULQJ�WUDQVDFWLRQ�H[HFXWLRQ�PD\�QR�ORQJHU�KROG��7UDQVDFWLRQ�SURFHVVLQJFRUUHFWQHVV� LV� FRPPRQO\� HQIRUFHG� WKURXJK� WKH� DYRLGDQFH� RU� GHWHFWLRQ� RI� UHDG�ZULWH� DQG� ZULWH�ZULWH� FRQIOLFWV�$OWKRXJK�WKH�VDPH�PHFKDQLVP�PD\�EH�XVHG�IRU�PRELOH�WUDQVDFWLRQ�SURFHVVLQJ��LW�ZRXOG�LPSRVH�D�WRR�UHVWULFWLYHPRGHO�EHFDXVH�LW�ZRXOG�RQO\�DOORZ�WKH�H[HFXWLRQ�RI�WUDQVDFWLRQ�WKDW�DFFHVV�HOHPHQWV�RI�WKH�GDWDEDVH�WKDW�KDYH�QRWEHHQ� PRGLILHG� E\� DQ\� RWKHU� WUDQVDFWLRQ�� 7KHUHIRUH� ZH� SURSRVH� WKH� GHILQLWLRQ� RI� PRELOH� WUDQVDFWLRQV� LQ� DQLPSHUDWLYH� ODQJXDJH� EDVHG� RQ� 3/�64/� >��@�� DOORZLQJ� SURJUDPPHUV� WR� HDVLO\� GHILQH� WKH� GHVLUHG� RSHUDWLRQV
VHPDQWLFV� UHVRUWLQJ� RQ� SUH�FRQGLWLRQV�� SRVW�FRQGLWLRQV� DQG� GLIIHUHQW� DOWHUQDWLYHV�� 7KH� UHVXOW� RI� D� PRELOHWUDQVDFWLRQ�LV�FRPSOHWHO\�DQG�VDIHO\�GHWHUPLQHG�E\�WKH�H[HFXWLRQ�RI�WKH�WUDQVDFWLRQ�SURJUDP�LQ�WKH�VHUYHU��L�H��RQWKH�SULPDU\�FRS\��7KH�SURJUDPPHU�FDQ�UHDVRQ�DERXW�WKH�PRELOH�WUDQVDFWLRQ�DV�D�PRELOH�SURJUDP�VHQW� IURP�WKHFOLHQW� WR� WKH�VHUYHU�KROGLQJ� WKH�SULPDU\�FRS\�DQG�H[HFXWLQJ� ODWHU�RQ� WKDW� VHUYHU��:H�EHOLHYH� WKDW� WKLV�DSSURDFKRIIHUV�D�FRQFHSWXDOO\�VLPSOH�PRGHO��DOORZLQJ�VLPSOH�RSHUDWLRQ�GHILQLWLRQ��:H�DOVR�EHOLHYH�WKDW�WKLV�PRGHO�DOORZVD�KLJK�GHJUHH�RI�FRQFXUUHQF\�DQG�VFDODELOLW\� VLQFH� WKH�DV\QFKURQRXV�QDWXUH�RI� WKH�FOLHQW�VHUYHU� LQWHUDFWLRQ�DQGWKH� VHPDQWLFV� RI� PRELOH� WUDQVDFWLRQV� RQO\� UHTXLUH� VKRUW� ODVWLQJ� ORFNV� LQ� WKH� GDWDEDVH� �QR� �ORQJ� WUDQVDFWLRQ�SURFHVVLQJ�LV�UHTXLUHG��
$ZDUHQHVV�VKRXOG�EH�D�ILUVW�FODVV�FLWL]HQ7KH� XVXDO� FOLHQW�VHUYHU� DSSURDFK� WR� WUDQVDFWLRQ� SURFHVVLQJ� DVVXPHV� WKDW� WKH� XVHU� WKDW� LVVXHV� D� WUDQVDFWLRQ� LVFRQQHFWHG� WR� WKH� V\VWHP�ZKHQ� LWV� H[HFXWLRQ� LV� FRPSOHWHG��7KHUHIRUH��XVHUV� FDQ�EH� LPPHGLDWHO\� QRWLILHG� RI� WKHUHVXOWV� RI� WKHLU� WUDQVDFWLRQV� DQG�PD\� SHUIRUP� DOWHUQDWLYH� DFWLRQV� LI� QHFHVVDU\� �� D� W\SLFDO� H[DPSOH� LV� WKH� IOLJKW
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UHVHUYDWLRQ� V\VWHP��7KH�RXWOLQHG�PRELOH� WUDQVDFWLRQ�PRGHO� GLIIHUV� IURP� WKLV� DSSURDFK� LQ� D� IXQGDPHQWDO�ZD\� �XVXDOO\�� XVHUV� ZLOO� QRW� EH� FRQQHFWHG� WR� WKH� V\VWHP� ZKHQ� WKH� UHVXOWV� RI� WKHLU� WUDQVDFWLRQV� DUH� GHWHUPLQHG�7KHUHIRUH�� ZH� EHOLHYH� WKDW� D� V\VWHP� WKDW� VXSSRUWV� PRELOH� WUDQVDFWLRQV� VKRXOG� LQWHJUDWH� D� VLPSOH� DQG� FOHDQPHFKDQLVP� WR� DFWLYHO\� QRWLI\� XVHUV� RI� WKH� UHVXOWV� RI� WKHLU� WUDQVDFWLRQV� �DGGLWLRQDOO\�� D� SXOO�EDVHG� PHFKDQLVPVKRXOG�DOVR�EH�SURYLGHG���,W�VKRXOG�DOVR�DOORZ�WKH�GHILQLWLRQ�RI�DOWHUQDWLYH�DFWLRQV�GHSHQGHQW�RQ�WKH�FXUUHQW�VWDWHRI�WKH�GDWDEDVH�,Q�WKH�0RELVQDS�DSSURDFK��ZH�KDYH�GHILQHG�D�IXQFWLRQ�WKDW�FDQ�EH�XVHG�WR�VXEPLW�QRWLILFDWLRQ�WR�XVHUV�DV�SDUW�RIWKH�WUDQVDFWLRQ�H[HFXWLRQ��7KHUHIRUH��LW�LV�YHU\�VLPSOH�WR�QRWLI\�XVHUV�RI�WKH�UHVXOWV�RI�WKHLU�WUDQVDFWLRQV��$V�LW�KDVDOUHDG\� EHHQ� PHQWLRQHG�� WKH� PRELOH� WUDQVDFWLRQ� SURJUDPV� VXEPLWWHG� E\� DSSOLFDWLRQV� FDQ� EH� XVHG� WR� GHILQHDOWHUQDWLYH�DFWLRQV��WKXV�LQWURGXFLQJ�WKH�SRVVLELOLW\�WR�SHUIRUP�DOWHUQDWLYH�DFWLRQV�ZKHQ�VRPH�GHVLUHG�DFWLRQ�LV�QRWSRVVLEOH�� ,Q� ILJXUH� �� ZH� SUHVHQW� D� VLPSOH� H[DPSOH� RI� D�PRELOH� WUDQVDFWLRQ�� ZKHUH� DOWHUQDWLYH� VFKHGXOHV� IRU� DPHHWLQJ�DUH�GHILQHG�DQG�QRWLILFDWLRQ�WR�XVHUV�DUH�SHUIRUPHG�

)LJXUH�����'HILQLWLRQ�RI�D�VLPSOH�PRELOH�WUDQVDFWLRQ�WR�SHUIRUP�WKH�VFKHGXOLQJ�RI�D�PHHWLQJ��7ZR�DOWHUQDWLYHWLPH�VORWV�DUH�FKHFNHG�
*XDUDQWHHV�DUH�YDOXDEOH,Q�WKH�SURSRVHG�PRELOH�WUDQVDFWLRQ�PRGHO��DV�LQ�RWKHUV�SUHYLRXVO\�SURSRVHG�LQ�OLWHUDWXUH�>���������@��WKH�UHVXOW�RID� WUDQVDFWLRQ� VXEPLWWHG� LQ� D� PRELOH� XQLW� LV� RQO\� GHWHUPLQHG� ZKHQ� WKH� WUDQVDFWLRQ� LV� ILQDOO\� H[HFXWHG� LQ� WKHGDWDEDVH�VHUYHU��+RZHYHU��WKH�WUDQVDFWLRQ�LV�WHQWDWLYHO\�SHUIRUPHG�LQ�WKH�PRELOH�XQLW�WR�SURYLGH�D�KLQW�RI�LWV�ILQDOUHVXOW��,Q�VRPH�DSSOLFDWLRQV��WKH�DELOLW\�WR�SURYLGH�D�VWURQJHU�KLQW�DERXW�WKH�UHVXOWV�RI�WUDQVDFWLRQV�ZRXOG�EH�YHU\YDOXDEOH���IRU�H[DPSOH��VDOHVSHUVRQV�ZRXOG�OLNH�WR�LPPHGLDWHO\�JXDUDQWHH�WKDW�WKH\�FRXOG�PHHW�VRPH�UHTXHVW��7RWKLV�HQG��ZH�KDYH�LQWHJUDWHG�D�UHVHUYDWLRQ�PHFKDQLVP�LQ�WKH�0RELVQDS�V\VWHP�7KLV� UHVHUYDWLRQ� PHFKDQLVP� FRPELQHV� DQG� H[WHQGV� LGHDV� XVHG� SUHYLRXVO\� LQ� >�@� �HVFURZ� WHFKQLTXHV�� DQG� >�@�OHDVHV���:H�KDYH�GHILQHG�IRXU�W\SHV�RI�UHVHUYDWLRQV��� (VFURZ��,W�LV�XVHG�WR�GLYLGH�D�SDUWLWLRQDEOH�UHVRXUFH��)RU�H[DPSOH��GLIIHUHQW�VXEVHWV�RI�WKH�DYDLODEOH�LQVWDQFHVRI�D�JLYHQ�SURGXFW�FDQ�EH�UHVHUYHG�E\�GLIIHUHQW�VDOHVSHUVRQV��� 6ORW�� ,W� LV�XVHG� WR� UHVHUYH� WKH� ULJKW� WR� LQVHUW� D� UHFRUG�ZLWK�SUH�GHILQHG�YDOXHV��)RU�H[DPSOH�� VRPHRQH�PD\ZDQW�WR�UHVHUYH�WKH�ULJKW�WR�VFKHGXOH�D�PHHWLQJ�LQ�D�URRP�LQ�D�GHILQHG�SHULRG��� 9DOXH�FKDQJH��,W�LV�XVHG�WR�UHVHUYH�WKH�ULJKW�WR�FKDQJH�VRPH�YDOXHV�LQ�WKH�GDWDEDVH��)RU�H[DPSOH��VRPHRQHPD\�UHVHUYH�WKH�ULJKW�WR�FKDQJH�WKH�GHVFULSWLRQ�RI�VRPH�SURGXFW��� 9DOXH�XVH��,W�LV�XVHG�WR�UHVHUYH�WKH�ULJKW�WR�SHUIRUP�WUDQVDFWLRQV�WKDW�XVH�D�JLYHQ�YDOXH�IRU�VRPH�ILHOGV��)RUH[DPSOH�� D� VDOHVSHUVRQ�PD\� UHVHUYH� WKH� ULJKW� WR� VHOO� VRPH� SURGXFW� IRU� D� JLYHQ� SULFH�� HYHQ� LI� WKH� SULFH� LVXSGDWHG�

'(&/$5(FQW�QDWXUDO�%(*,16(/(&7�FRXQW�
��,172�FQW�)520�PHHWLQJV�:+(5(�GDWH� � 
���)(%�����
�$1'�KRXU� ����,)��FQW� ����7+(1,16(57�,172�PHHWLQJV�9$/8(6��
���)(%�����
������ 
0RELVQDS�PHHWLQJ
��127,)<��
6073
��
PRELVQDS#GL�IFW�XQO�SW
�� 
0HHWLQJ�VFKHGXOHG�IRU����)(%������DW�������
��&200,7�(1',)�6(/(&7�FRXQW�
��,172�FQW�)520�PHHWLQJV�:+(5(�GDWH� � 
���)(%�����
�$1'�KRXU� ���,)��FQW� ����7+(1,16(57�,172�PHHWLQJV�9$/8(6��
���)(%�����
����� 
0RELVQDS�PHHWLQJ
��127,)<��
6073
��
PRELVQDS#GL�IFW�XQO�SW
�� 
0HHWLQJ�VFKHGXOHG�IRU����)(%������DW������
��&200,7�(1'�,)�52//%$&.�21�52//%$&.127,)<��6073��
PRELVQDS#GL�IFW�XQO�SW
�� 
,PSRVVLEOH�WR�VFKHGXOH�0RELVQDS�PHHWLQJ
��(1'�



�

5HVHUYDWLRQV�KHOG�E\�PRELOH�XQLWV�DUH�OLPLWHG�LQ�WLPH��WKXV�JXDUDQWHHLQJ�WKDW�WKH�V\VWHP�ZLOO�EH�DEOH�WR�XVH�WKHUHVHUYHG�YDOXHV�DIWHU�D�OLPLWHG�SHULRG�RI�WLPH�HYHQ�LI�WKH�PRELOH�XQLW�EHFRPHV�SHUPDQHQWO\�GLVFRQQHFWHG��'XH�WRWKLV�UHVHUYDWLRQ�PHFKDQLVP��WKH�UHVXOW�RI�D� WUDQVDFWLRQ�FDQ�EH�FRUUHFWO\�HVWDEOLVKHG�LQ�WKH�PRELOH�XQLW� LI� LW�RQO\GHSHQGV� RQ� UHVHUYHG� YDOXHV� �DVVXPLQJ� WKDW� WKH�PRELOH� WUDQVDFWLRQ� FDQ� EH� SURSDJDWHG� WR� WKH� VHUYHU� EHIRUH� WKHH[SLUDWLRQ�RI�LQYROYHG�UHVHUYDWLRQV���,Q�WKH�QH[W�VHFWLRQ�ZH�GHWDLO�WKH�RXWOLQHG�PHFKDQLVP�DQG�GHVFULEH�WKH�JOREDOPRGHO�IRU�WUDQVDFWLRQ�SURFHVVLQJ�LQ�0RELVQDS����6\VWHP�0RGHO7KH�0RELVQDS�V\VWHP�PDQDJHV�LQIRUPDWLRQ�VWUXFWXUHG�DFFRUGLQJ�WR�WKH�UHODWLRQDO�GDWD�PRGHO��,WV�DUFKLWHFWXUH�LVEDVHG�RQ�WKH�H[WHQGHG�FOLHQW�VHUYHU�PRGHO�>�@��7KH�VHUYHU�FRPSRQHQW� LV�FRPSRVHG�E\�D�ZHOO�FRQQHFWHG� VHUYHUWKDW�KROGV�WKH�SULPDU\�FRS\�RI�DOO�GDWD�LWHPV��7KH�FOLHQWV�DUH�GHYLFHV�WKDW�ORFDOO\�UHSOLFDWH�D�VXEVHW�RI�WKH�GDWDEDVHVWDWH��� &OLHQWV� DUH� DOORZHG� WR� FRQWLQXH� WKHLU� QRUPDO� RSHUDWLRQ� HYHQ� LI� WKH\� DUH� GLVFRQQHFWHG� IURP� WKH� VHUYHU�&OLHQWV�FDQ�EH�PRELOH�RU�VWDWLRQDU\�FRPSXWHUV��,Q�PRVW�VLWXDWLRQV�WKH�VHUYHU�LV�D�VWDWLRQDU\�FRPSXWHU�EXW�QRWKLQJSUHYHQWV�WKH�VHUYHU�IURP�EHLQJ�PRELOH��DV�ORQJ�DV�WKH�ZHOO�FRQQHFWHG�DVVXPSWLRQ�KROGV�&OLHQWV�PDLQWDLQ�WZR�FRSLHV�RI�WKH�UHSOLFDWHG�GDWD��FRPPLWWHG�DQG�WHQWDWLYH��7KH�FRPPLWWHG�YHUVLRQ�FRQWDLQV�GDWDUHFHLYHG�GLUHFWO\�IURP�WKH�VHUYHU�DQG�LW�UHIOHFWV�D�SRVVLEO\�RXWGDWHG�GDWDEDVH�VWDWH��7KH�WHQWDWLYH�YHUVLRQ�LV�EDVHGRQ�WKH�FRPPLWWHG�RQH�DQG�LW�UHIOHFWV�WKH�H[HFXWLRQ�RI�SUHYLRXVO\�VXEPLWWHG�PRELOH�WUDQVDFWLRQV�LQ�WKH�FOLHQW�XQLW�:KLOH� GLVFRQQHFWHG�� DSSOLFDWLRQV� PD\� DFFHVV� ERWK� GDWDEDVH� YHUVLRQV� WKURXJK� GLIIHUHQW� $3,� IXQFWLRQ� FDOOV�$SSOLFDWLRQV�VKRXOG�UHIOHFW�WKH�SRVVLEOH�ZHDN�FRQVLVWHQF\�RI�GDWD�WR�XVHUV��DQG�WKH\�VKRXOG�XVH�WKH�WHQWDWLYH�GDWDYHUVLRQ�WR�SUHVHQW�WKH�H[SHFWHG�GDWD�HYROXWLRQ��,I�UHVRXUFHV�DYDLODEOH�LQ�WKH�FOLHQW�GHYLFH�DUH�QRW�HQRXJK�WR�KROGERWK�GDWD�YHUVLRQV��D�VLQJOH�YHUVLRQ�LV�PDLQWDLQHG���E\�GHIDXOW��WKH�WHQWDWLYH��:KHQ�FOLHQWV�LQWHUDFW�ZLWK�WKH�VHUYHU�WR�IHWFK�GDWD�FRSLHV��WKH\�FDQ�DOVR�UHTXHVW�GDWD�UHVHUYDWLRQV��,Q�WKH�SUHYLRXVVHFWLRQ�ZH� KDYH� DOUHDG\�GHILQHG� WKH� GLIIHUHQW� W\SHV� RI� UHVHUYDWLRQV� WKDW� WKH�0RELVQDS� V\VWHP� FDQ� KDQGOH�� )RUHDFK� VSHFLILF� GDWDEDVH�� WKH� GDWDEDVH� GHVLJQHU� VKRXOG� VSHFLI\� WKH� DVVRFLDWHG� UHVHUYDWLRQ� VFULSW�� 7KLV� VFULSWVSHFLILHV� WKH� GDWD� HOHPHQWV� WKDW� FDQ� EH� UHVHUYHG�� )RU� HDFK� GDWD� HOHPHQW�� LW� GHILQHV� WKH� W\SH� RI� UHVHUYDWLRQDYDLODEOH�� ,Q� HVFURZ� UHVHUYDWLRQV�� LW� DOVR� GHILQHV� WKH� QXPEHU� RI� LQVWDQFHV� WKDW� FDQ� EH� UHVHUYHG� E\� HDFK� FOLHQW�)LQDOO\�� WKH� UHVHUYDWLRQ� VFULSW� VSHFLILHV� IRU� KRZ� ORQJ� FDQ� D� UHVHUYDWLRQ�EH� JUDQWHG�� ,W� VKRXOG� EH� QRWHG� WKDW� WKHHIILFLHQF\�RI�WKH�UHVHUYDWLRQ�PHFKDQLVP�GHSHQGV�KLJKO\�RQ�WKH�DGHTXDWH�GHILQLWLRQ�RI� WKH�DERYH�SDUDPHWHUV�IRUHDFK�VSHFLILF�V\VWHP��,W�LV�DOVR�LPSRUWDQW�WKDW�FOLHQWV�UHTXHVW�WKH�DGHTXDWH�UHVHUYDWLRQV�IRU�WKHLU�RSHUDWLRQ�$V� XVXDO�� XVHUV� PDQLSXODWH� WKH� GDWDEDVH� LQIRUPDWLRQ� XVLQJ� DSSOLFDWLRQV� WKDW� UXQ� RQ� FOLHQW� XQLWV�� 7KHVHDSSOLFDWLRQV�GLVSOD\�GDWD�DQG�SURYLGH�RSHUDWLRQV�WR�PRGLI\�WKH�GDWDEDVH�VWDWH�WKURXJK�D�JUDSKLFDO�XVHU�LQWHUIDFH�,Q�FRQVHTXHQFH�RI� HDFK�SHUIRUPHG�RSHUDWLRQ� WKDW�PRGLILHV� WKH�GDWDEDVH� VWDWH�� WKH� DSSOLFDWLRQ� FUHDWHV� D�PRELOHWUDQVDFWLRQ� LQVWDQWLDWLQJ� D� SUHYLRXVO\� GHILQHG� WHPSODWH� ZLWK� WKH� YDOXHV� VSHFLILHG� E\� WKH� XVHU�� 7KLV� PRELOHWUDQVDFWLRQ�SURJUDP�LV�VXEPLWWHG�WR�HYDOXDWLRQ�:KHQ�VXEPLWWHG�E\�DQ�DSSOLFDWLRQ��D�PRELOH�WUDQVDFWLRQ�LV�LPPHGLDWHO\�H[HFXWHG�LQ�WKH�FOLHQW�XQLW��7KH�UHVXOW�RILWV�H[HFXWLRQ�LQ�WKH�FOLHQW�FDQ�EH�RQH�RI�WKH�IROORZLQJ�x 5HVHUYDWLRQ�FRPPLW��7KLV� UHVXOW�PHDQV� WKDW� WKH�PRELOH� WUDQVDFWLRQ� FRGH�KDV� H[HFXWHG� VXFFHVVIXOO\� XQWLO� DFRPPLW� LQVWUXFWLRQ� DQG� DOO� WHVWV� SHUIRUPHG� GXULQJ� LWV� H[HFXWLRQ� DUH� EDFNHG� XS� E\� JUDQWHG� UHVHUYDWLRQV�� ,WVKRXOG�EH�QRWLFHG� WKDW� WKH� V\VWHP�RQO\� WDNHV� LQWR�FRQVLGHUDWLRQ� UHVHUYDWLRQV� WKDW�ZLOO� H[SLUH�DIWHU� WKH� QH[WVFKHGXOHG�FRQWDFW�WR�WKH�VHUYHU��$SSOLFDWLRQ�GHYHORSHUV�DQG�XVHUV�VKRXOG�QRWH�WKDW�WKLV�UHVXOW�RQO\�JXDUDQWHHVILQDO�FRPPLWPHQW�RI�WKH�WUDQVDFWLRQ�LI�LW�FRUUHFWO\�WHVWV�DOO�GHSHQGHQFLHV�DQG�LI�LW�LV�SURSDJDWHG�WR�WKH�VHUYHUEHIRUH�WKH�H[SLUDWLRQ�RI�WKH�LQYROYHG�UHVHUYDWLRQV�x 7HQWDWLYH� FRPPLW�� 7KLV� UHVXOW� PHDQV� WKDW� WKH� PRELOH� WUDQVDFWLRQ� FRGH� KDV� H[HFXWHG� VXFFHVVIXOO\� XQWLO� DFRPPLW�LQVWUXFWLRQ�XVLQJ�WKH�WHQWDWLYH�GDWDEDVH�VWDWH��+RZHYHU��WKHUH�LV�QRW�HQRXJK�UHVHUYDWLRQV�WKDW�EDFN�XSWKLV�WUDQVDFWLRQ�x 7HQWDWLYH�DERUW��7KLV� UHVXOW�PHDQV� WKDW� WKH�PRELOH� WUDQVDFWLRQ�FRGH�KDV�H[HFXWHG�XQWLO� DQ�DERUW� LQVWUXFWLRQXVLQJ�WKH�WHQWDWLYH�GDWDEDVH�VWDWH�
� %\�ZHOO�FRQQHFWHG�ZH�PHDQ�WKDW�WKH�VHUYHU�ZLOO�EH�DYDLODEOH�WR�UHFHLYH�FOLHQWV�LQWHUDFWLRQV�PRVW�RI�WKH�WLPH�� &OLHQWV�VWRUH�D�VXEVHW�RI�WKH�GDWDEDVH�WDEOHV��)RU�HDFK�WDEOH�WKH\�VWRUH�D�VXEVHW�RI�WKH�WDEOH�FROXPQV��7KH\�VWRUHD�VXEVHW�RI�WKH�UHFRUGV�WKDW�H[LVW�LQ�HDFK�WDEOH�� :H�DUH�FXUUHQWO\�HYDOXDWLQJ�WKH�SRVVLELOLW\�WR�UHFUHDWH�WKH�WHQWDWLYH�YHUVLRQ��RQ�GHPDQG��WKURXJK�WKH�DSSOLFDWLRQRI�SUHYLRXV�RSHUDWLRQV�WR�WKH�FRPPLWWHG�VWDWH



�

x 8QNQRZQ�� 7KLV� UHVXOW� PHDQV� WKDW� WKH� FXUUHQWO\� FDFKHG� GDWD� LV� QRW� VXIILFLHQW� WR� HYDOXDWH� WKH� UHVXOW� RI� WKHWUDQVDFWLRQ��H�J��D�ILHOG�RU�UHFRUG�WKDW�LV�UHIHUHQFHG�LV�QRW�FDFKHG��0RELOH�WUDQVDFWLRQV�DUH�DOVR�VWRUHG�E\�WKH�V\VWHP�IRU�ODWHU�SURSDJDWLRQ�WR�WKH�VHUYHU��%\�GHIDXOW��WUDQVDFWLRQV�WKDWKDYH� EHHQ� �WHQWDWLYHO\� DERUWHG�� DUH� QRW� SURSDJDWHG� WR� WKH� VHUYHU�� +RZHYHU�� DSSOLFDWLRQV� PD\� UHTXHVW� WKHSURSDJDWLRQ�RI�DOO�WUDQVDFWLRQV��7UDQVDFWLRQV�WKDW�KDYH�UHWXUQHG�WKH�UHVXOW��UHVHUYDWLRQ�FRPPLW��DUH�SURSDJDWHG�WRWKH�VHUYHU�DVVRFLDWHG�ZLWK�UHIHUHQFHV�WR�WKH�UHVHUYDWLRQV�XVHG�WR�JXDUDQWHH�WKHP�:KHQ�WKH�VHUYHU�UHFHLYHV�D�PRELOH�WUDQVDFWLRQ��LW�H[HFXWHV�LWV�WUDQVDFWLRQDO�SURJUDP��7KLV�H[HFXWLRQ�PD\�OHDG�WRWKH� ILQDO�FRPPLW�RU�DERUW�RI� WKH� WUDQVDFWLRQ��%HVLGHV�SURSDJDWLQJ� WR� XVHUV� DQ\�PHVVDJHV�GHILQHG� LQ� WKH�PRELOHWUDQVDFWLRQ��WKH�VHUYHU�PDLQWDLQV�D�ORJ�UHFRUGLQJ�WKH�UHVXOW�RI�DQ\�H[HFXWHG�WUDQVDFWLRQ��&OLHQWV�PD\�DFFHVV�WKLVORJ�� LI� QHHGHG�� WR� YHULI\� WKH� UHVXOW� RI� DQ\� WUDQVDFWLRQ�� ,W� VKRXOG� EH� QRWHG� WKDW� UHVHUYDWLRQV� DUH� WDNHQ� LQWRFRQVLGHUDWLRQ� ZKHQ� WUDQVDFWLRQV� DUH� H[HFXWHG���0RUHRYHU�� LQIRUPDWLRQ� DERXW� UHVHUYDWLRQV� XVHG� LQ� FOLHQWV� E\� DWUDQVDFWLRQ�LV�DOVR�FRQVLGHUHG�ZKHQ�LW� LV�H[HFXWHG�LQ�WKH�VHUYHU��LQ�WKH�QH[W�VHFWLRQ�ZH�SUHVHQW�RXU�DSSURDFK�WRWDFNOH�WKHVH�SUREOHPV��7KH�UHVHUYDWLRQ�PHFKDQLVP�PD\�OHDG�WR�WKH�DERUWLRQ�RI�VRPH�WUDQVDFWLRQV�WKDW�FRXOG�KDYH�EHHQ�FRPPLWWHG����IRUH[DPSOH�� LI� D� UHVHUYDWLRQ� WKDW� UHGXFHV� WKH� DYDLODEOH� LQVWDQFHV� RI� D� JLYHQ� SURGXFW� LV� QRW� XVHG�� DQ\� DERUWHGWUDQVDFWLRQ� WKDW� KDYH� QHHGHG� WR� XVH� VRPH� RI� WKH� UHVHUYHG� LQVWDQFHV� FRXOG� KDYH� EHHQ� FRPPLWWHG�� 7R� IDFH� WKLVSUREOHP� ZH� DUH� HYDOXDWLQJ� WKH� SRVVLELOLW\� WR� UHHYDOXDWH� DERUWHG� PRELOH� WUDQVDFWLRQV� DIWHU� WKH� H[SLUDWLRQ� RIUHVHUYDWLRQV�WKDW�PDNH�WKHLU�FRPPLWPHQW� LPSRVVLEOH��+RZHYHU�� WKLV�SUREOHP�QHHGV�IXUWKHU� LQYHVWLJDWLRQ�GXH� WRLWV�SRVVLEOH�LQIOXHQFH�LQ�WKH�UHVHUYDWLRQ�PHFKDQLVP����6\VWHP�'HVLJQ,Q� WKLV�VHFWLRQ�ZH�SUHVHQW� WKH�SDUW�RI� WKH�0RELVQDS�V\VWHP�GHVLJQ� WKDW� LV� UHODWHG�ZLWK� WUDQVDFWLRQ�PDQDJHPHQWDQG�ZH�GHVFULEH�KRZ�WR� LPSOHPHQW� WKH�PRGHO�GHILQHG� LQ� WKH�SUHYLRXV� VHFWLRQ�� ,Q� WKH� IROORZLQJ�SDUDJUDSKV�ZHZLOO� H[SODLQ� KRZ� WKH� V\VWHP� FRPSRQHQWV� GHSLFWHG� LQ� ILJXUH� �� ZRUN� LQ� SUDFWLFH�� 6RPH� VROXWLRQV� FRXOG� EHLPSURYHG�ZLWK� D� FORVHU� LQWHJUDWLRQ� EHWZHHQ� WKH� GLIIHUHQW�0RELVQDS� FRPSRQHQWV� DQG� WKH� XQGHUO\LQJ� UHODWLRQDOGDWDEDVH�V\VWHP�

)LJXUH�����&RPSRQHQWV�RI�WKH�0RELVQDS�V\VWHP�
2EWDLQLQJ�GDWD�UHSOLFDV�DQG�UHVHUYDWLRQVx ,Q�WKH�VHUYHU7KH� FDFKH� VXE�V\VWHP� UHFHLYHV� UHTXHVWV� IRU� FRSLHV� RI� WKH� GDWDEDVH� VWDWH� DQG� IRU� UHVHUYDWLRQV�� 5HTXHVWV� IRUUHVHUYDWLRQV�DUH�SURSDJDWHG�WR�WKH�UHVHUYDWLRQ�VHUYHU��ZKHUH�WKH\�DUH�KDQGOHG�WKURXJK�WKH�IROORZLQJ�SURFHVV�
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�� 7KH�YDOLGLW\�RI� WKH�UHTXHVW� LV�HYDOXDWHG� WDNLQJ� LQWR�FRQVLGHUDWLRQ� WKH� UHVHUYDWLRQ�VFULSW�DVVRFLDWHG�ZLWK� WKHGDWDEDVH��L�H��WKH�DOORZHG�UHVHUYDWLRQV�GHILQHG�E\�WKH�GDWDEDVH�GHVLJQHU���WKH�FXUUHQWO\�JUDQWHG�UHVHUYDWLRQV�WKH�FXUUHQW�GDWDEDVH�VWDWH�DQG�WKH�LGHQWLW\�RI�WKH�FOLHQW��� ,I�WKH�UHVHUYDWLRQ�LV�JUDQWHG��WKH�GDWDEDVH�VWDWH�LV�XSGDWHG�DFFRUGLQJO\��x )RU�HVFURZ�UHVHUYDWLRQV��WKH�UHVHUYHG�LQVWDQFHV�DUH�UHPRYHG�IURP�WKH�LQYROYHG�GDWDEDVH�ILHOGV�x )RU�VORW�UHVHUYDWLRQV��D�GXPP\�UHFRUG�LV�LQVHUWHG�LQ�SODFH�x )RU�YDOXH�FKDQJH� UHVHUYDWLRQV�� D� WULJJHU� WKDW� DERUWV� DQ\� WUDQVDFWLRQ� WKDW�XSGDWHV� WKH� LQYROYHG�YDOXH� LVVHW�x )RU�YDOXH�XVH��QRWKLQJ�LV�GRQH��� %HVLGHV� WKH�DERYH�XSGDWHV�� WKH� UHVHUYDWLRQ�VHUYHU�PDLQWDLQV� LQIRUPDWLRQ�DERXW� JUDQWHG� UHVHUYDWLRQV��:KHQUHVHUYDWLRQV�H[SLUH��LW�LV�UHVSRQVLEOH�WR��XQGR��WKH�SUHYLRXV�XSGDWHV�7KH�UHTXHVWV� IRU�FRSLHV�RI� WKH�GDWDEDVH�VWDWH�DUH�REWDLQHG�TXHU\LQJ� WKH�GDWDEDVH��7KH�REWDLQHG�YDOXHV�DUH� WKHQXSGDWHG� DFFRUGLQJO\� WR� WKH� FXUUHQWO\� JUDQWHG� UHVHUYDWLRQV� LQ� RUGHU� QRW� WR� UHIOHFW� WKH� JUDQWHG� UHVHUYDWLRQV�,QIRUPDWLRQ�DERXW�UHVHUYDWLRQV�DQG�FRSLHV�RI�WKH�GDWDEDVH�VWDWH�DUH�SURSDJDWHG�WR�WKH�FOLHQW�XQLW�x ,Q�FOLHQWV7KH� FDFKH� VXE�V\VWHP� UHFHLYHV� IURP� LWV� VHUYHU
V� FRXQWHUSDUW� WKH� LQIRUPDWLRQ� DERXW� JUDQWHG� UHVHUYDWLRQV� DQGFRSLHV� RI� WKH� GDWDEDVH� VWDWH�� 7KH� LQIRUPDWLRQ� DERXW� UHVHUYDWLRQV� LV� SURSDJDWHG� WR� WKH� UHVHUYDWLRQ� XQLW�� 7KHUHFHLYHG� VXEVHW� RI� WKH� GDWDEDVH� VWDWH� LV� XVHG� WR� FUHDWH� RU� XSGDWH� WKH� GDWDEDVH� FDFKH�ZKLFK� LV� VWRUHG� LQ� D� ORFDOOLJKWZHLJKWHG�GDWDEDVH��7KH�FOLHQW�GDWDEDVH�UHSOLFD�RQO\�FRQWDLQV�WKH�ILHOGV�FDFKHG��+RZHYHU��LQIRUPDWLRQ�DERXWDOO� ILHOGV� LQ� HDFK� WDEOH� LV� VWRUHG� LQ� WKH� FOLHQW� IRU� XVH� LQ� ORFDO� RSHUDWLRQV�� DV� LW� ZLOO� EH� H[SODLQHG� ODWHU�� ,W� LVLPSRUWDQW�WR�QRWLFH�WKDW�WKH�FDFKH�VXE�V\VWHP�LQ�WKH�FOLHQW�XQLW�LV�UHVSRQVLEOH�WR�UHTXHVW�D�VXEVHW�RI�WKH�GDWDEDVHVWDWH�DQG�DVVRFLDWHG�UHVHUYDWLRQV�WKDW�DUH�DGHTXDWH�IRU�XVHUV�RSHUDWLRQ��$OO�SUREOHPV�UHODWHG�ZLWK�UHVHUYDWLRQ�DQGFDFKH�GHILQLWLRQ��PDQDJHPHQW�DQG�XSGDWH�DUH�RXW�RI�WKH�VFRSH�RI�WKLV�SDSHU�DQG�WKH\�ZLOO�EH�SUHVHQWHG�HOVHZKHUH�
3URFHVVLQJ�PRELOH�WUDQVDFWLRQVx ,Q�FOLHQWV$SSOLFDWLRQV� VXEPLW� PRELOH� WUDQVDFWLRQ� WKURXJK� WKH� 0RELVQDS� $3,�� ZKLFK� IRUZDUGV� WKHP� WR� WKH� 0RELVQDSLQWHUSUHWHU��7KLV� FRPSRQHQW� LV� UHVSRQVLEOH� WR�H[HFXWH� WKH�PRELOH� WUDQVDFWLRQ�SURJUDP��SDUVLQJ�DQG� LQWHUSUHWLQJWKH�3/�64/�FRQVWUXFWLRQV�DOORZHG� LQ�0RELVQDS��64/�HPEHGGHG�VWDWHPHQWV�DUH�H[WUDFWHG�DQG�VXEPLWWHG� WR� WKHORFDO� GDWDEDVH� IRU� HYDOXDWLRQ� DIWHU� EHLQJ� DGHTXDWHO\� PDQLSXODWHG�� $Q\� VWDWHPHQW� UHODWHG� ZLWK� DZDUHQHVVLQIRUPDWLRQ�LV�LJQRUHG��7KH�WUDQVDFWLRQ�SURJUDP�LV�H[HFXWHG�XVLQJ�WKH�IROORZLQJ�UXOHV��� (YHU\�64/�HPEHGGHG�VWDWHPHQW�LV�PDQLSXODWHG�WR�UHPRYH�DQ\�UHIHUHQFH�WR�ILHOGV�QRW�DYDLODEOH�LQ�WKH�FDFKH�$Q\�TXHU\� VWDWHPHQW� WKDW� FDQ�QRW� EH� VROYHG�GXH� WR� DQ� XQDYDLODEOH� ILHOG� RU� YDULDEOH�ZLWK� �XQNQRZQ�� VWDWHPDNHV�WKH�VWDWH�RI�WKH�LQYROYHG�ORFDO�YDULDEOHV��XQNQRZQ���$Q\�WHVWV�XVLQJ�D�YDULDEOH�ZLWK�YDOXH��XQNQRZQ�OHDG�WR�WKH�ORFDO�UHVXOW�RI�WKH�WUDQVDFWLRQ�H[HFXWLRQ�EHLQJ��XQNQRZQ���� �6HOHFW�LQWR��VWDWHPHQWV�WKDW�LQYROYH�UHVHUYHG�YDOXHV��HVFURZ��VORW�RU�YDOXH�XVH��UHIOHFW�RQO\�WKH�SUHYLRXVO\XQXVHG�JUDQWHG�UHVHUYDWLRQV��IRU�H[DPSOH��LQ�D�HVFURZ�UHVHUYDWLRQ�LI�WKH�PRELOH�FOLHQW�KDV�D�UHVHUYDWLRQ�IRU��LQVWDQFHV� RI� VRPH� SURGXFW�� EXW� WKH� FDFKHG� YDOXH� VWDWHV� ��� DYDLODEOH� LQVWDQFHV�� WKH� TXHU\� UHWXUQV� RQO\� �LQVWDQFHV���7KH�XVHG�UHVHUYDWLRQ�LV�DVVRFLDWHG�ZLWK�WKH�YDULDEOH��� &RQGLWLRQV� WKDW� LQYROYH�YDULDEOHV�DVVRFLDWHG�ZLWK� UHVHUYDWLRQV�PDNH� WKRVH� UHVHUYDWLRQV�DVVRFLDWHG�ZLWK� WKHFXUUHQW�WUDQVDFWLRQ��� &RQGLWLRQV� WKDW� LQYROYH� DQ\� YDULDEOH� QRW� DVVRFLDWHG�ZLWK� D� UHVHUYDWLRQ�PDNH� LW� LPSRVVLEOH� WKH� WUDQVDFWLRQUHVXOW��UHVHUYDWLRQ�FRPPLW���7KH�WUDQVDFWLRQ�PXVW�EH�UH�H[HFXWHG�XVLQJ�RQO\�FRQGLWLRQ����,I� WKH�WUDQVDFWLRQH[HFXWLRQ�HQGV�ZLWK�DQ�DERUW�WKH�UHVXOW�LV��WHQWDWLYH�DERUW���2WKHUZLVH��WKH�UHVXOW�LV��WHQWDWLYH�FRPPLW��� 8SGDWHV��,QVHUWV��LQYROYLQJ�HVFURZ��VORW��UHVHUYDWLRQV�DVVRFLDWHG�ZLWK�WKH�FXUUHQW�WUDQVDFWLRQ�DUH�LQWHUSUHWHGWR�H[WUDFW�WKH�UHVHUYDWLRQ�XVDJH��IRU�H[DPSOH��WKH�VWDWHPHQW��XSGDWH�SURGXFW�VHW�VWRFN VWRFN����XVHV�D�VLQJOHLQVWDQFH�RI�DQ�H[LVWHQW�UHVHUYDWLRQ��
� :H�KDYH�GHFLGHG�WR�XSGDWH�WKH�GDWDEDVH�VWDWH�WR�DOORZ�FRQFXUUHQW�GDWDEDVH�FOLHQWV�WKDW�GR�QRW�XVH�0RELVQDS�



�

�� 8SGDWHV� LQYROYLQJ� �YDOXH� FKDQJH�� UHVHUYDWLRQV� PDNH� WKRVH� UHVHUYDWLRQV� DVVRFLDWHG� ZLWK� WKH� FXUUHQWWUDQVDFWLRQ��� ,I�WKH�WUDQVDFWLRQ�H[HFXWLRQ�LV�DERUWHG�GXH�WR�DQ�DERUW�VWDWHPHQW��WKH�WUDQVDFWLRQ�VKRXOG�EH�UH�H[HFXWHG�DV�LQ���� ,I� WKH� WUDQVDFWLRQ�H[HFXWLRQ� VXFFHHGV�� WKH� UHVXOW� LV� �UHVHUYDWLRQ� FRPPLW���5HVHUYDWLRQV� DVVRFLDWHG�ZLWK� WKHWUDQVDFWLRQ�DUH�UHFRUGHG�IRU�SURSDJDWLRQ�WR�WKH�VHUYHU�DQG�IRU�ORFDO�DYDLODEOH�UHVHUYDWLRQV�XSGDWH�$IWHU�EHLQJ�ORFDOO\�H[HFXWHG��WUDQVDFWLRQV�DUH�IRUZDUGHG�WR�WKH�PRELOH�WUDQVDFWLRQ�ORJ�ZKHUH�WKH\�DUH�VWRUHG�XQWLOWKH\�DUH�SURSDJDWHG�WR�WKH�VHUYHU��DV�LW�KDV�EHHQ�SUHYLRXVO\�PHQWLRQHG���WHQWDWLYHO\�DERUWHG��WUDQVDFWLRQV�DUH�RQO\SURSDJDWHG�XSRQ�H[SOLFLW�UHTXHVW��x ,Q�WKH�VHUYHU0RELOH� WUDQVDFWLRQV� UHFHLYHG� IURP� FOLHQWV� DUH� SURFHVVHG� LQ� WKH�0RELVQDS� LQWHUSUHWHU�� )RU� DQ\� WUDQVDFWLRQ� WKDWGRHV�QRW� LQFOXGH�DQ\�DVVRFLDWHG�LQIRUPDWLRQ�DERXW�XVHG�UHVHUYDWLRQV�� LWV�H[HFXWLRQ� LV�D�VLPSOH� LQWHUSUHWDWLRQ�RIWKH�DOORZHG�3/�64/�LQVWUXFWLRQV��64/�HPEHGGHG�VWDWHPHQWV�DUH�H[WUDFWHG�DQG�VXEPLWWHG�WR�WKH�GDWDEDVH�VHUYHUIRU� H[HFXWLRQ��� ,I� WKH� FOLHQW� UHPDLQV� FRQQHFWHG� WR� WKH� VHUYHU� ZKLOH� LWV� PRELOH� WUDQVDFWLRQV� DUH� H[HFXWHG�� LWVFXUUHQWO\� XQXVHG� UHVHUYDWLRQV� DUH�PDGH� DYDLODEOH� WR� WKHVH� WUDQVDFWLRQV� �H�J�� LI� WKH�PRELOH� FOLHQW� UHPDLQV� ZLWKUHVHUYDWLRQV� IRU� �� LQVWDQFHV� RI� D� JLYHQ� SURGXFW� DQG� WKH� PDVWHU� GDWDEDVH� KDV� �� XQUHVHUYHG� LQVWDQFHV�� PRELOHWUDQVDFWLRQV�KDYH���DYDLODEOH���:KHQ�WKHUH�DUH�DVVRFLDWHG�UHVHUYDWLRQV�� WKH�UHVHUYDWLRQ�VHUYHU�LV�FDOOHG�WR�YHULI\WKH�YDOLGLW\�RI�XVHG�UHVHUYDWLRQV�DQG�WR�XSGDWH�WKHLU�FXUUHQW�VWDWH��7KH�LQWHUSUHWDWLRQ�RI�WKH�PRELOH�WUDQVDFWLRQ�LVSUHFHGHG�E\�WKH�XSGDWH�RI�WKH�GDWDEDVH�VWDWH�DFFRUGLQJO\�WR�WKH�XVHG�UHVHUYDWLRQV� �� WKHVH�DFWLRQV�DUH�SHUIRUPHGDWRPLFDOO\�1RWLILFDWLRQV�GHILQHG�LQ�WKH�H[HFXWLRQ�RI�PRELOH�WUDQVDFWLRQV�DUH�IRUZDUGHG�WR�WKH�QRWLILFDWLRQ�VHUYHU��7KLV�VHUYHULV�UHVSRQVLEOH�WR�SURSDJDWH�WKH�QRWLILFDWLRQV�WKURXJK�WKH�GHILQHG�PHFKDQLVP���H�PDLO��606�RU�RWKHU��WR�FRSH�ZLWKWHPSRUDU\� LPSRVVLELOLWLHV�RI�SURSDJDWLRQ��VHYHUDO� UHWULHV�PD\�EH�QHFHVVDU\���7KH�0RELVQDS�VHUYHU�PDLQWDLQV� LQWKH�5'%06�VHUYHU�D�V\VWHP�WDEOH�LQ�HDFK�GDWDEDVH�FRQWDLQLQJ�WKH�VWDWH�RI�DOO�WUDQVDFWLRQV�UHFHLYHG�IURP�FOLHQWVGXULQJ�D�FHUWDLQ�SHULRG�RI� WLPH��L�H�� LI� WKH� WUDQVDFWLRQ�KDV�EHHQ�FRPPLWWHG�RU�DERUWHG���$Q\�SUREOHPV� WKDW�PD\KDYH�RFFXUUHG�LQ�WKH�SURSDJDWLRQ�RI�QRWLILFDWLRQV�DUH�DOVR�VWRUHG�
3URFHVVLQJ�64/�VWDWHPHQWV�LQ�FOLHQWV,Q�RXU�FXUUHQW�GHVLJQ�WKH�WZR�GDWD�YHUVLRQV�DUH�LPSOHPHQWHG�XVLQJ�WZR�LQGHSHQGHQW�FRSLHV�RI�HDFK�LQYROYHG�WDEOH�D�SUHGHILQHG�SUHIL[�LGHQWLILHV�ZKLFK�GDWD�YHUVLRQ�LV�VWRUHG�LQ�WKH�GDWDEDVH�WDEOH���7KHUHIRUH�LW�LV�UDWKHU�VLPSOH�WRPRGLI\�WKH�64/�VWDWHPHQWV� WR�PDNH� WKHP�PDQLSXODWH� WKH�H[SHFWHG�GDWD�YHUVLRQ� ��RQO\� WKH�QDPHV�RI� WKH� WDEOHVQHHG� WR� EH� PRGLILHG�� 7R� DOORZ� DSSOLFDWLRQV� WR� DFFHVV� ERWK� GDWD� YHUVLRQV�� WKH� 0RELVQDS� $3,� SURYLGHV� WZRDOWHUQDWLYH�TXHU\� IXQFWLRQV�� ,Q�RXU�FXUUHQW�GHVLJQ�PRELOH� WUDQVDFWLRQV�DOZD\V�DFFHVV� WKH� WHQWDWLYH�YHUVLRQ��7KLVGHVLJQ�LPSRVHV�DQ�XQQHFHVVDU\�UHVRXUFH�H[SHQGLWXUH�WKDW�ZH�H[SHFW�WR�VROYH�LQ�D�IXWXUH�GHVLJQ���LW�LV�QRW�LQWULQVLFWR�WKH�SURSRVHG�PRGHO����5HODWHG�:RUN5HVHDUFK�LQ�RSWLPLVWLF�UHSOLFDWLRQ�VFKHPHV�IRU�ODUJH�VFDOH�GLVWULEXWHG�V\VWHPV�KDV�EHHQ�FRQGXFWHG�IRU�D�ORQJ�WLPH>���@��7KH�DGYHQW�RI�PRELOH�FRPSXWLQJ�KDV�OHDG�WR�D�UHQHZHG�LQWHUHVW�LQ�RSWLPLVWLF�UHSOLFDWLRQ�DQG�UHFRQFLOLDWLRQPHFKDQLVPV�WR�FRSH�ZLWK�WKH�FRPPRQ�SHULRGV�RI�GLVFRQQHFWLRQ�2UDFOH�/LWH�>��@�LV�D�PRELOH�GDWDEDVH�SURGXFW�WKDW�SURYLGHV�VXSSRUW�IRU�PRELOH�GDWDEDVH�RSHUDWLRQ��0RELOH�FOLHQWVFDFKH�GDWD�VQDSVKRWV�IURP�WKH�FHQWUDO�GDWDEDVH��7KHVH�VQDSVKRWV�FRQWDLQ�D�VXEVHW�RI�WKH�GDWDEDVH�VWDWH�WKDW�FDQ�EHUHDG�RQO\� RU� XSGDWHDEOH�� &KDQJHV� SUHIRUPHG� WR� WKH� VQDSVKRWV� DUH� SURSDJDWHG� WR� WKH� VHUYHU� ZKHUH� WKH� YDOLGWUDQVDFWLRQV� DUH� DSSOLHG� WR� WKH� PDVWHU� GDWDEDVH� VWDWH�� 9DOLGLW\� RI� WUDQVDFWLRQV� LV� FKHFNHG� WKURXJK� FRQIOLFWGHWHFWLRQ� �� ZULWH�ZULWH�� XQLTXHQHVV� DQG� GHOHWH� FRQIOLFWV� DUH� GHWHFWHG�� &RQIOLFW� UHVROXWLRQ� IXQFWLRQV� FDQ� EHDVVRFLDWHG�ZLWK�GLIIHUHQW�GDWDEDVH�WDEOHV��RU�WDEOH�ILHOGV���7KLV�DSSURDFK�GRHV�QRW�JXDUDQWHH�WKH�VHULDOL]DELOLW\�RIWUDQVDFWLRQ�H[HFXWLRQ���ZULWH�UHDG�FRQIOLFWV�DUH�QRW�GHWHFWHG��0RUHRYHU��WKH�FRQIOLFW�UHVROXWLRQ�VWUDWHJ\�GRHV�QRWDOORZ�WKH�XVH�RI�VHPDQWLF�LQIRUPDWLRQ�DVVRFLDWHG�ZLWK�WKH�XSGDWHV��7KLV�SUREOHP�OLHV�LQ�LWV�VWDWH�EDVHG�DSSURDFKWR�FRQIOLFW�UHVROXWLRQ���FRQIOLFWV�DUH�VROYHG�EDVHG�RQ�WKH�FRQIOLFWLQJ�GDWD�YHUVLRQV�%D\RX�>��@ LV�D�UHSOLFDWHG�GDWDEDVH�V\VWHP�WR�VXSSRUW�GDWD�VKDULQJ DPRQJ�PRELOH�XVHUV��7KH�%D\RX�DUFKLWHFWXUHLV�FRPSRVHG�E\ D�JURXS�RI�VHUYHUV�WKDW�UHSOLFDWH�GDWDEDVHV�XVLQJ�HSLGHPLF WHFKQLTXHV DQG�E\�FOLHQWV�WKDW�DFFHVVWKHVH� UHSOLFDV�� %D\RX� XSGDWHV �ZULWHV�� LQFOXGH� LQIRUPDWLRQ� WR� DOORZ� JHQHULF� DXWRPDWLF� FRQIOLFW GHWHFWLRQ� DQGUHVROXWLRQ� WKURXJK� GHSHQGHQF\� FKHFNV� DQG� PHUJH SURFHGXUHV�� %D\RX� GDWD� SUHVHQWV� WZR� YDOXHV�� WHQWDWLYHDQG FRPPLWWHG��$�SULPDU\�UHSOLFD�VFKHPH�LV�XVHG�WR�IDVWHQ�XSGDWH FRPPLWPHQW��2QH�RI�%D\RX
V�PDLQ�VWUHQJWKV�LV
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LWV� XSGDWH GHILQLWLRQ�� +RZHYHU�� ZH� EHOLHYH� WKDW� LW� ODFNV� DQ� LQWHJUDWHG� QRWLILFDWLRQ� PHFKDQLVP�� 0RUHRYHU�� QRJXDUDQWHHV�DERXW�WKH�UHVXOW�RI�DQ�XSGDWH�FDQ�EH�SURYLGHG�LQ�WKH�PRELOH�XQLWV�,Q�>�@�WKH�DXWKRUV�SURSRVH�D�WZR�WLHU�UHSOLFDWLRQ�DOJRULWKP�WKDW�LQFOXGHV�FRQQHFWHG�EDVH�QRGHV�DQG�GLVFRQQHFWHGPRELOH� QRGHV��0RELOH� QRGHV� SURSRVH� WHQWDWLYH� XSGDWH� WUDQVDFWLRQV� WR�PRGLI\� REMHFWV� PDVWHUHG� LQ� EDVH� QRGHV�:KHQ�D�PRELOH�XQLW�FRQQHFWV�WR�D�EDVH�QRGH��WKH�WHQWDWLYH�WUDQVDFWLRQV�DUH�SURSDJDWHG�DQG�UHDSSOLHG�WR�WKH�PDVWHUFRS\��$Q�DFFHSWDQFH� UXOH�FDQ�EH� VSHFLILHG� WR�YHULI\� WKH�YDOLGLW\� RI� WUDQVDFWLRQ� H[HFXWLRQ�� ,I� DQ\� WUDQVDFWLRQ� LVFRQVLGHUHG�QRW�YDOLG�LW�LV�DERUWHG�DQG�D�GLDJQRVWLF�PHVVDJH�LV�UHWXUQHG�WR�WKH�EDVH�QRGH��7KLV�DSSURDFK�FDQ�QRWSURYLGH�DQ\�JXDUDQWHHV�LQ�FOLHQWV��0RUHRYHU��ZH�EHOLHYH�WKDW�D�PRUH��DJJUHVVLYH��HUURU�UHSRUW�PHFKDQLVP�VKRXOGEH�SURYLGHG�WR�DOORZ�GLUHFW�XVHU�QRWLILFDWLRQ�,Q� >��@� WKH� DXWKRUV� SURSRVH� D� WUDQVDFWLRQ�PDQDJHPHQW� V\VWHP� IRU�PRELOH� GDWDEDVHV�� 7KLV� V\VWHP� LV� EDVHG� RQRSWLPLVWLF� UHSOLFDWLRQ� DQG� LW� DOORZV� PRELOH� XVHUV� WR� SHUIRUP� FRQFXUUHQW� WUDQVDFWLRQV� ZKLOH� GLVFRQQHFWHG�� 7KHFOLHQW�VWRUHV� WKH� UHDG�DQG�ZULWH�VHWV� �DQG� WKH�YDOXHV� UHDG�DQG�ZULWWHQ�� IRU�HDFK� WUDQVDFWLRQ��0RUHRYHU�� IRU�HDFKWUDQVDFWLRQ�WZR�IXQFWLRQV�VKRXOG�EH�VSHFLILHG��D�FRQIOLFW�UHVROXWLRQ�DQG�D�FRVW�IXQFWLRQ��0RELOH� WUDQVDFWLRQV�DUHSURSDJDWHG� WR� WKH� VHUYHU� WR� EH� UHLQWHJUDWHG� LQ� WKH� GDWDEDVH� �WKH� UHLQWHJUDWLRQ� DOJRULWKP� VHULDOL]HV� WUDQVDFWLRQVEDVHG�RQ� WKH�FRVW�DQG�FRQIOLFW� UHVROXWLRQ� IXQFWLRQV���7KH�FRQIOLFW� UHVROXWLRQ�IXQFWLRQ� LV� DOZD\V�H[HFXWHG� LQ� WKHVHUYHU� DQG� LW� FDQ� FDSWXUH� QRW� RQO\� WKH� DFWLRQV� RI� FOLHQW� WUDQVDFWLRQV� EXW� FDQ� H[WHQG� WKHP� WR� FDSWXUH� DGGLWLRQDOVHPDQWLFV�RQ�WKH�VHUYHU��$OWKRXJK�WKLV�DSSURDFK�LV�YHU\�JHQHUDO��ZH�EHOLHYH�WKDW�D�VLQJOH�VHPDQWLFV�IRU�WKH�FOLHQWDQG� WKH� VHUYHU� WUDQVDFWLRQV� LV� PRUH� DGHTXDWH� �� LW� SUHVHQWV� D� VLPSOHU� FRQFHSWXDO� PRGHO� WKDW� LW� LV� HDVLHU� IRUSURJUDPPHUV�DQG�XVHUV�WR�XQGHUVWDQG��0RUHRYHU��ZH�WKLQN�WKDW�WKH�UHLQWHJUDWLRQ�DOJRULWKP�LV�WRR�FRPSOH[�WR�EHXVHIXO�LQ�SUDFWLFH��1R�PHFKDQLVPV�WR�SURYLGH�JXDUDQWHHV�WR�PRELOH�XVHUV�DUH�SUHVHQWHG�7KH�XVH�RI�HVFURZ�WHFKQLTXHV�WR�LQFUHDVH�WKH�GHJUHH�RI�FRQFXUUHQF\�LQ�WUDQVDFWLRQ�SURFHVVLQJ�KDV�EHHQ�SURSRVHGIRU�D� ORQJ� WLPH�>�@��7KH� LGHD� LV� WR�GLYLGH� WKH� WRWDO�QXPEHU�RI�DYDLODEOH� LQVWDQFHV�RI� DQ� LWHP�DPRQJ�FRQFXUUHQWWUDQVDFWLRQV� �� WKHUHIRUH�� FRQFXUUHQW� WUDQVDFWLRQV� DUH� DOORZHG� WR� SURFHHG� LI� HQRXJK� LQVWDQFHV� RI� DQ� LWHP� DUHDYDLODEOH��7KH�VDPH�LGHD�FDQ�EH�DSSOLHG�WR�PDQDJH�UHSOLFDWHG�GDWD���LQVWDQFHV�DUH�GLYLGHG�DPRQJ�GLIIHUHQW�VLWHV�,Q� >�@� WKH� DXWKRUV� GHVFULEH� D� PRGHO� WR� DOORZ� PRELOH� XQLWV� WR� LQGHSHQGHQWO\� JXDUDQWHH� WKH� UHVXOWV� RI� PRELOHWUDQVDFWLRQV�EDVHG�RQ�HVFURZ�WHFKQLTXHV��$�UHFRQILJXUDWLRQ�SURWRFRO�LV�DOVR�GHVFULEHG��,Q�RXU�ZRUN��ZH�SURSRVH�DUHVHUYDWLRQ� PHFKDQLVP� WKDW� LQFOXGHV� WKHVH� LGHDV� DQG� DOORZV� PRELOH� XQLWV� WR� JXDUDQWHH� WKH� UHVXOWV� RI� PRELOHWUDQVDFWLRQV�LQ�QHZ�FLUFXPVWDQFHV�,Q�>��@�WKH�DXWKRUV�JHQHUDOL]H�WKH�XVDJH�RI�HVFURZ�WHFKQLTXHV�E\�H[SORLWLQJ�REMHFW�VHPDQWLFV��7KH�LGHD�LV�WR�VSOLWODUJH� DQG� FRPSOH[� REMHFWV� LQWR� VPDOOHU� IUDJPHQWV� ZLWK� FHUWDLQ� FRQVWUDLQWV�� 7KHVH� IUDJPHQWV� FDQ� EH� PRGLILHGLQGHSHQGHQWO\� VLQFH� WKH� FRQVWUDLQWV� DUH� KRQRUHG�� 7KHVH� PRGLILHG� IUDJPHQWV� FDQ� EH� ODWHU� PHUJHG� XVLQJ� WKHVHPDQWLF�LQIRUPDWLRQ�DYDLODEOH��7KLV�DSSURDFK�FDQ�EH�XVHG�RQO\�ZLWK�VRPH�GDWD�W\SHV�DQG�LW�LV�PRUH�DGHTXDWH�WRREMHFW�RULHQWHG�GDWDEDVHV����)LQDO�5HPDUNV0RELOH� V\VWHPV� KDYH� WR� IDFH� D� VHW� RI� SUREOHPV� WKDW� DULVH� IURP� WKH� LQKHUHQW� FKDUDFWHULVWLFV� RI� PRELOHHQYLURQPHQWV��7R�IDFH�GLVFRQQHFWLRQ��RSWLPLVWLF�UHSOLFDWLRQ�WHFKQLTXHV�ZLWK�DQ�XSGDWH�DQ\ZKHUH�DQ\WLPH�PRGHOPXVW�EH�XVHG��&OLHQWV�FDFKH�VXEVHWV�RI�WKH�GDWDEDVH�VWDWH��8SGDWHV�DUH�VWRUHG�DQG�ODWHU�SURSDJDWHG�WR�WKH�VHUYHU�7KLV� DSSURDFK� OHDGV� WR� VHYHUDO� SUREOHPV� WKDW� PXVW� EH� WDFNOHG� E\� WKH� PRELOH� GDWD� PDQDJHPHQW� V\VWHP�� ,QSDUWLFXODU�� WKH�V\VWHP�PXVW�KDQGOH�FRQFXUUHQW�XSGDWHV� WKDW�PD\�FRQIOLFW� DPRQJ� WKHP��0RUHRYHU�� LW�KDV� WR� WDNHLQWR�FRQVLGHUDWLRQ�WKDW�WKH�RSHUDWLRQDO�PRGHO�GLIIHUV�IURP�WKH�WUDGLWLRQDO�FOLHQW�VHUYHU�PRGHO�LQ�RQH�IXQGDPHQWDODVSHFW��WKH�ILQDO�UHVXOW�RI�WUDQVDFWLRQ�H[HFXWLRQ�PD\�RQO\�EH�GHWHUPLQHG�LQ�WKH�VHUYHU��,Q�WKLV�PRPHQW�WKH�XVHUVZLOO�XVXDOO\�QRW�EH�FRQQHFWHG�WR�WKH�V\VWHP�,Q� WKLV� SDSHU��ZH� KDYH� SUHVHQWHG� WKH�0RELVQDS�PRELOH� WUDQVDFWLRQ�PDQDJHPHQW�PRGHO�� ,Q� WKLV�PRGHO�� PRELOHWUDQVDFWLRQV�SHUIRUPHG�E\�DSSOLFDWLRQV�DUH�GHILQHG�LQ�D�ODQJXDJH�EDVHG�LQ�3/�64/��7KHVH��WUDQVDFWLRQ�SURJUDPV�DUH� SURSDJDWHG� DQG� H[HFXWHG� LQ� WKH� VHUYHU�� WKXV� DOORZLQJ� WKH� YDOLGDWLRQ� RI� WUDQVDFWLRQ� H[HFXWLRQ� EDVHG� RQDSSOLFDWLRQ�VSHFLILF�VHPDQWLFV��$V�PRELOH�XVHUV�DUH�QRW�XVXDOO\�FRQQHFWHG�WR�WKH�V\VWHP�ZKHQ�WKH�ILQDO�UHVXOW�RI�DWUDQVDFWLRQ� LV�GHWHUPLQHG�DQG� WKHUHIRUH� WKH\�FDQ�QRW� LPPHGLDWHO\�SHUIRUP�DOWHUQDWLYH�DFWLRQV� LI� LW� DERUWV�� WKHVHSURJUDPV�PD\�FRQWDLQ�D�VHW�RI�DOWHUQDWLYH�DFWLRQV�WR�EH�H[HFXWHG�GHSHQGLQJ�RQ�WKH�GDWDEDVH�VWDWH��0RUHRYHU��RXUPRGHO� SURYLGHV� H[SOLFLW�PHFKDQLVPV� WR� SURYLGH� DZDUHQHVV� LQIRUPDWLRQ� WR�PRELOH� XVHUV� �� D�PRELOH� WUDQVDFWLRQPD\�VSHFLI\� WKH�SURSDJDWLRQ�RI�PHVVDJHV�FRQWDLQLQJ� WKH� UHVXOW�RI� LWV� H[HFXWLRQ� WR�PRELOH� XVHUV� XVLQJ�GLIIHUHQWPHFKDQLVPV��H�PDLO��606�SDJHU�����2QH�LPSRUWDQW�DVSHFW�RI�RXU�PRGHO�LV�WKH�UHVHUYDWLRQ�PHFKDQLVP��,W�DOORZVPRELOH� XQLWV� WR� JXDUDQWHH� WKH� FRPPLWPHQW� RI� PRELOH� WUDQVDFWLRQ� LQ� VRPH� FLUFXPVWDQFHV�� :H� SURSRVH� WKHGHILQLWLRQ�RI�GLIIHUHQW�W\SHV�RI�UHVHUYDWLRQV�:H�KDYH�DOVR�SUHVHQWHG�D�V\VWHP�GHVLJQ�WR�LPSOHPHQW�WKH�SURSRVHG�PRGHO��2QH�LPSRUWDQW�DVSHFW�RI�WKH�GHVLJQ�LVLWV� LQGHSHQGHQFH�RI� WKH�XQGHUO\LQJ�UHODWLRQDO�GDWDEDVH�V\VWHP� �� LW�FDQ�EH� LPSOHPHQWHG�XVLQJ�DQ\�GDWDEDVH� WKDW



�
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