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)LJ���

3URSULHWDU\�7HFKQRORJ\
�,QWHOOLJHQW�DJHQWV�DUH�VRIWZDUH�HQWLWLHV�WKDW�FDUU\�RXW�VRPH�VHW�RI�RSHUDWLRQV�RQ�EHKDOI�RI�D�XVHU��ZLWK�DGHJUHH�RI�LQGHSHQGHQFH�RU�DXWRQRP\��DQG�LQ�VR�GRLQJ��HPSOR\�VRPH�NQRZOHGJH�RU�UHSUHVHQWDWLRQ�RI�WKHXVHU
V�JRDOV�RU�GHVLUHV����,%0����,QWHOOLJHQW�DJHQW�GHILQLWLRQ

:RUOG)ODVK�6RIWZDUH�LV�WKH�SURSULHWDU\�RZQHU�DQG�GHYHORSHU�RI�WKH�DGYDQFHG�7LPHU$JHQWWHFKQRORJ\��ZKLFK�KDV�EHHQ�LQWHUQDOO\�GHYHORSHG�WKURXJK�D�VHW�RI�SURJUDPV�WKDW�XVH�WKH�ODWHVWFRPPXQLFDWLRQ�SURWRFROV���7KHVH�FRPPXQLFDWLRQ�SURWRFROV��FRPELQHG�ZLWK�DQ�H[SHUW�V\VWHPWHFKQRORJ\��UHVXOW�LQ�DQ�,QWHOOLJHQW�DJHQW�SODWIRUP�WKDW�SURYLGHV�DQ�DGYDQFHG�PHWKRG�IRU�UHWULHYLQJDQG�GHOLYHULQJ�UHOHYDQW��UHDO�WLPH�LQIRUPDWLRQ�LQ�UHJXODU�LQWHUYDOV�IURP�D�ODUJH�QXPEHU�RISURJUDPPDEOH�VRXUFHV���,W�DXWRPDWHV�WKH�SURFHVV�RI�FRPPXQLFDWLRQ�RI�G\QDPLF�LQIRUPDWLRQWKURXJK�VRSKLVWLFDWHG�SDUVLQJ�WHFKQLTXHV�WKDW�FDQ�PDS�DQG�DQDO\]H�WKH�VWUXFWXUH�RI�D�ZHE�HQDEOHG�SDJH���7KH�UHVXOWLQJ�6RIWZDUH�ZRUNV�FRQWLQXRXVO\�LQ�WKH�EDFNJURXQG�WR�GHOLYHU�G\QDPLFLQIRUPDWLRQ�LQ�D�FXVWRPL]HG�PDQQHU���2XU�DJHQW�H[HFXWHV�UHSHWLWLYH��SURJUDPPDEOH��WDVNVV\VWHPDWLFDOO\��IUHHLQJ�XVHUV�WR�IRFXV�RQ�SURGXFWLYH�GDLO\�DFWLYLWLHV�
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)LJ�� ¤�([DPSOH�RI���WLFNHU�,QWHUIDFH
$Q�HQWHUSULVH�DSSOLFDWLRQ�WKDW�LPSURYHV�WKH�52,RI�FRPPXQLFDWLRQ��FRQWHQW�DJJUHJDWLRQ��FRQWHQWGHOLYHU\�DQG�FRQWHQW�YLHZLQJ�LQ�WKH�FRUSRUDWHQHWZRUN�
:RUOG)ODVK� ,QWUD� &36� LV� D� FOLHQW� SURJUDP� WKDW� ILWVLQWR� �� 0%� RI� VSDFH� LQ� WKH� KDUG� GULYH�� � 7KH� FOLHQWSURJUDP� LV� WLJKWO\� ERXQG� WR� WKH� XQGHUO\LQJ2SHUDWLQJ� 6\VWHP� WKURXJK� WKH� :LQ��� $3,� IRUPD[LPXP� VSHHG� DQG� HIILFLHQF\�� �:RUOG)ODVK� ,QWUD&36� FRPSULVHV� D� VXLWH� RI� VRIWZDUH� SURJUDPVZULWWHQ�LQ�WKH�¦&§�SURJUDPPLQJ�ODQJXDJH�
7KH�IRXU�PRGXOHV�DUH�
x $�FOLHQW�SURJUDP�ZKLFK�LV�GRZQORDGHG�WR�WKHXVHU©V�FRPSXWHUx ¦6HUYLFH§�PRGXOHV��ZKLFK�DUH�XVHG�WR�SDUVHDQG�GHFRGH�LQIRUPDWLRQ�IURP�ZHE�HQDEOHGSDJHV�DQG�DUH�G\QDPLFDOO\�GRZQORDGHG�DQGOLQNHG�IURP�WKH�,QWUDQHW��([WUDQHW�DQG�WKH,QWHUQHW�x 7KH�VHUYHU�VLGH�FRGH�WKDW�LV�XVHG�WRDFFXPXODWH�LQFRPLQJ�GDWD�SDFNHWV�IURP:RUOG)ODVKx 7KH�FXVWRP�GDWD�DQDO\VLV�SURJUDP�ZULWWHQ�WRSURYLGH�ZHHNO\�XVDJH�VWDWLVWLFV
7KH�ILUVW�WZR�PRGXOHV�DUH�ZULWWHQ�WR�WKH�:LQ���XVHULQWHUIDFH�VSHFLILFDWLRQ��DQG�WKXV�UXQ�XQGHU�:LQ�������17�DQG�:LQGRZV��������7KH�VHUYHU�VLGH�FRGH�LVGHVLJQHG�WR�ZRUN�XQGHU�WKH�81,;�/LQX[�26���7KHGDWD�DQDO\VLV��7DOO\��VRXUFH�FRGH�LV�V\VWHPLQGHSHQGHQW�EXW�KDV�FXUUHQWO\�EHHQ�FRPSLOHG�WR�UXQXQGHU�:LQGRZV��7KH�KDUPRQLRXV�LQWHUDFWLRQ�RIWKHVH�IRXU�PRGXOHV�DOORZV�:RUOG)ODVK�,QWUD�&36�WRRSHUDWH�VPRRWKO\�

0RGHV�RI�RSHUDWLRQ
:RUOG)ODVK�,QWUD�&36�RSHDGMXVWLQJ�LWVHOI�WR�WKH�FKDQLQGLYLGXDO�XVHUV�DQG�WKH�FR6ZLWFKLQJ�WKH�SURJUDP©V�PVLPSOH�SURFHVV�
x 7LFNHU 0RGH¤�$�FRQWLWKH�WRS�RU�ERWWRP�RI�WKSDFNDJHG�ZLWK�RXWVWDQRSWLRQV�IRU�XVHUV�WR�FRDQG�IHHO�RI�WKHLU�SHUVRSUHVHQWDWLRQ�RIIHUV�WKHIURP���� VFUROOLQJ�SDQx +LGGHQ�PRGH��TXLHWO\LQIRUPDWLRQ ��0LQLPL]RSHUDWLQJ�TXLHWO\�LQ�WKHDQG�VRUWLQJ�WKURXJK�WKWKDQ�SODFLQJ�GDWD�OLQNVUHOHYDQW�KHDGOLQHV�RQ�YLHZHG�DW�D�FRQYHQLHQx $OHUW�PRGH��VHQGV�LQWDOHUWV���$OVR�DOHUW�HPSDYDLODELOLW\�RI�UHOHYDQW�KHDGOLQHV��LQGXVWU\�VSWRSLFV§�DQG�QHZ�HPDLOFDQ�LQVWUXFW�:RUOG)ODVLWHPV�RQ�D�IXOO�SDJH�IRFRQYHQLHQW�WLPH�
UDWHV�LQ�WKUHH�PRGHV�JLQJ�QHHGV�RIUSRUDWH�HQYLURQPHQW�RGHV�LV�D�FOHDU�DQG
QXDO�VFUROOLQJ�WLFNHU�RQH�VFUHHQ���%HDXWLIXOO\GLQJ�FXVWRPL]DEOHQWURO�WKH�FRORU��ORRNQDO�DJHQW���7LFNHU�RSWLRQ�RI�DQ\ZKHUHHV���)LJ����JDWKHULQJHG�WR�WKH�WUD\��EDFNJURXQG��VLIWLQJH�QHFHVVDU\�GDWD�DQG��DORQJ�ZLWK�XVHUD IXOO�SDJH�WR�EHW�WLPH���)LJ���HUQDO�DGPLQLVWUDWLRQOR\HHV�DERXW�WKHLQWHUQDO�DQG�H[WHUQDOHFLILF�QHZV��¦KRW�PHVVDJHV���8VHUVK�,QWUD�WR�SODFH�DOHUWU�YLHZLQJ�DW�D
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)LJXUH���¤�([DPSOH�RI�FXVWRPL]DWLRQ

,QFRUSRUDWHG�ZLWKLQ�:RUOG)ODVK,QWUD�LV�WKH�:RUOG)ODVK�7UDFNHU��DQLQIRUPDWLRQ�PDQDJHPHQW�SURJUDPWKDW�FUHDWHV�UHSRUWV�RQ�LQIRUPDWLRQXVDJH�DQG�GLVWULEXWLRQ�DFURVV�WKHHQWHUSULVH��WKXV�HQVXULQJ�IXOOPDQDJHPHQW�RI�WKH�52,�RILQIRUPDWLRQ��7KH�UHVXOWLQJ�GDWDUHIOHFWV�ZKDW�DVVRFLDWHV�UHDG�DQGZKDW�QHHGV�WR�EH�FRPPXQLFDWHGWKURXJK�DGGLWLRQDO�PHDQV�RIFRPPXQLFDWLRQ���:RUOG)ODVK6RIWZDUH�FDQ�PDQDJH�WKH�EDFN�HQGUHSRUWLQJ�V\VWHP��RU�WKH�VXEVFULELQJFOLHQW�FDQ�GR�LW�
:RUOG)ODVK�7UDFNHU�SURYLGHV�FRQWURORYHU�ZKDW�\RX�VSHQG�RQ�\RXURUJDQL]DWLRQ©V�LQIRUPDWLRQ�DVVHWV�<RX�NQRZ�ZKR�LV�DFFHVVLQJ�\RXUH[WHUQDO�DQG�LQWHUQDO�LQIRUPDWLRQUHVRXUFHV�DQG�KRZ�RIWHQ�
5HSRUWV�DUH�JHQHUDWHG�SHU�SHUVRQ�RUGHSDUWPHQW��SHU�VRXUFH�DQG�SHUXVDJH��DQG�SHU�XVHU�DQG�WLPH�IUDPH
%XVLQHVV�LQWHOOLJHQFH�WRROV
7KH�UREXVW�DOHUW�V\VWHP�FRPHV�ZLWK�D�WZR�WLHU�FRQWURO�PHFKDQLVP�7KH�ILUVW�RQH�LV�IRU�DGPLQLVWUDWLYH�DOHUWV��DQG�WKH�VHFRQG�IRU�WKH�XVH�RIWKH�HQG�XVHU� 7KH�DGPLQLVWUDWLYH�DOHUWV�DUH�VLPSOH�WR�HPSOR\�DQGVKRZ�XS�LQ�WKH�IRUP�RI�D�PDUNHG�KHDGOLQH�RU�DV�D�SRS�XS�DOHUW���8VHUGHILQHG�DOHUWV�DUH�HPSOR\HG�WR�DOHUW�XVHUV�DERXW�¦+RW�WRSLFV§��LQGXVWU\VSHFLILF�QHZV��VWRFN�SULFHV�IOXFWXDWLRQ��ODWHVW�VDOHV�ILJXUHV��QHZVDERXW�FRPSHWLQJ�FRPSDQLHV�DQG�SURGXFWV��QHZ�HPDLO�PHVVDJHV�DQGPRUH�
7KH�0,6�GHSDUWPHQW�LQLWLDOO\�FXVWRPL]HV�WKH�NH\ZRUG�IHDWXUH���/DWHURQ��HDFK�HPSOR\HH�FDQ�DGG�SHUVRQDOO\�VHOHFWHG�NH\ZRUGV�WR�WUDFNLQGXVWU\�UHODWHG�QHZV���)LJ���
7R�PDNH�VXUH�HPSOR\HHV�GRQ©W�PLVV�UHOHYDQW�LQIRUPDWLRQ��:RUOG)ODVK,QWUD�&36�FDQ�EH�FXVWRPL]HG�WR�DXWRPDWLFDOO\�PDUN�KHDGOLQHV�WKDWFRQWDLQ�.H\ZRUGV��LQWHUQDO�DOHUW�KHDGOLQHV�DQG�QHZ�HPDLO�PHVVDJHV�7KH�DJHQW�SODFHV�WKH�UHOHYDQW�KHDGOLQHV�RQ�D�IXOO�SDJH�IRU�D�YLHZLQJDW�D�FRQYHQLHQW�WLPH�
7KH�VHDUFK�IHDWXUH�LV�FXVWRPL]HG�WR�FRQQHFW�ZLWK�LQWHUQDO�ZHEHQDEOHG�GDWDEDVHV��WKH�FRUSRUDWH�SRUWDO��DQG�H[WHUQDO�VRXUFHV�VXFKDV�6HDUFK�HQJLQHV�DQG�:KLWH�SDJHV���7KLV�IHDWXUH�FDQ�EH�HPSOR\HGWR�SURYLGH�DQ�LPPHGLDWH�DFFHVV�WR�FOLHQW�KLVWRU\��SROLF\��ILQDQFLDOGRFXPHQWDWLRQ��DQG�HPDLO�GLUHFWRU\��DUFKLYHV��\HOORZ�SDJHV�¤�RU�DQ\LQWHUQDO�DQG�H[WHUQDO�LQIRUPDWLRQ�WKDW�LV�VWRUHG�LQ�ZHE�HQDEOHGGDWDEDVHV���)LJ���
([FHSW�IRU�WKH�PDQGDWRU\�SULRULW\�WKDW�LV�JLYHQ�WR�LQWHUQDO�IHHGV�HPSOR\HHV�DUH�DEOH�WR�GHWHUPLQH�WKH�RUGHU�LQ�ZKLFK�WKH\�YLHZ�WKHLUQHZV�DQG�LQIRUPDWLRQ�WKURXJK�D�SHUVRQDO�SULRULW\�VHOHFWLRQ���)LJ���
:RUOG)ODVK�KHOSV�WR�PDQDJH�DQG�VFUHHQ�PHVVDJHV�IURP�PXOWLSOHHPDLO�DFFRXQWV�E\�PRQLWRULQJ�XS�WR����VHSDUDWH�(PDLO�DFFRXQWV��ERWK
LJKW�:RUOG)ODVK�6RIWZDUH������

�LQWHUIDFH

3�DQG� HE�ED ���,W� V� KH�S VV� I� RQ�R

x &XVWRPL]H�KHDGOLQHVRXUFHV��LQWHUQDO�DQGH[WHUQDO��x 6HW�WKH�RUGHU�LQ�ZKLFK\RX�VHH�WKH�KHDGOLQHVx 0RQLWRU�XS�WR����(PDLODFFRXQWVx 2SWLRQDO�VWRFN�PDUNHWFRYHUDJHx 2SWLRQDO�FRQQHFWLRQ�WRZHDWKHU�DQG�VSRUWVx &XVWRPL]H�DOHUWVx &XVWRPL]H�VRXQGVx &RQWURO�EDQGZLGWKx 6DYH�NH\ZRUGVx 0DUN�NH\ZRUGVx &XVWRPL]H�DSSHDUDQFHDQG�FRORUV�RI�WLFNHU
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)LJXUH���¤�9LHZ�DOO�FXUUHQW�KHDGOLQHV��IXOO�SDJH�GLVSOD\�IRU�KLGGHQ�PRGH�

)LJXUH�����.H\ZRUG�LQWHUIDFH��PDUN�VDYH�DQG�DOHUW�

x 7UDFN�DQG�UHFHLYHDOHUWV�IRU�XS�WR���NH\ZRUGVx ,QVWUXFW�:RUOG)ODVKWR�0DUN�UHOHYDQWKHDGOLQHVx 6HW�.H\ZRUG�YRFDODOHUW��HLWKHU�RQ�RUVLOHQFHG�x ,QVWUXFW�:RUOG)ODVKWR�VKRZ�DOO�UHOHYDQWKHDGOLQHV�RQ�D�IXOOSDJH�ZKHQ�WKH�&36SODWIRUP�LV�WXUQHG�RII



$OO�PDWHULDO�FRS\ULJKW�:RUOG)ODVK�6RIWZDUH������

1HWZRUN�VROXWLRQ
7KLV�SDFNDJH�ZDV�GHVLJQHG�IRU�RUJDQL]DWLRQV�ZLWKRXW�D�SRUWDO�WKDW�SURYLGHV�WKH�IXOO�EUHDGWK�RIH[WHUQDO�LQIRUPDWLRQ�VRXUFHV���7KH�WDUJHW�RUJDQL]DWLRQ�IRU�WKLV�SDFNDJH�LV�LQWHUHVWHG�LQ�D�WRRO�WRSURYLGH�PXOWLSOH H[WHUQDO�LQIRUPDWLRQ�FKDQQHOV�DV�ZHOO�DV�WR�DGG�LWV�LQWHUQDO�FKDQQHO�DV�D�KLJKSULRULW\�FRQWHQW�VRXUFH�
,QFOXGHG�LQ�WKH�SDFNDJH�
x &RUSRUDWH�ORJR�DQG�FRUSRUDWH�LGHQWLW\�LV�SODFHG�RQ�WKH�DJHQWx 7RROV�WR�GHOLYHU�DQG�PDQDJH�LQWHUQDO�DOHUWV�DUH�LQFOXGHGx ,QWHUQDO�ZHEVLWHV�DUH�DGGHG�DQG�UHFHLYH�D�KLJK�SULRULW\�WKURXJK�D�GHGLFDWHG�VFUROOLQJ�SDQHx 8S�WR����DGGLWLRQDO�FRQWHQW�VRXUFHV�DUH�VHOHFWHG�DQG�LPSOHPHQWHG��LQ�DGGLWLRQ�WR�WKH����VRXUFHV�WKDW�DUH�FXUUHQWO\�VXSSRUWHG�E\�:RUOG)ODVK�x $FFHVVLELOLW\�RSWLRQV�DUH�GHILQHGx &XVWRPL]DWLRQ�WR�DFFRPPRGDWH�SURSULHWDU\�FRQWHQW�DQG�HPDLO�V\VWHPV�OLNH�'RPLQR�DQG�/RWXV�ZKHQ�DSSOLFDEOH�x ,PSOHPHQWDWLRQ�RI�SUH�GHILQHG�.H\ZRUGV�DV�VHOHFWHG�E\�WKH�DGPLQLVWUDWLRQx &XVWRPL]DWLRQ�RI�6HDUFK�IHDWXUH�WR�DFFRPPRGDWH�LQWHUQDO�DQG�H[WHUQDO�VHDUFK�HQJLQHVx &XVWRPL]DWLRQ�RI�TXLFN�OLQNV��SODFHG�DV�EXWWRQV�RQ�WKH�WLFNHU�EDU��WR�FRQQHFW�HPSOR\HHV�ZLWKVWUDWHJLF�FRUSRUDWH�ORFDWLRQV���([DPSOHV�DUH�KRW�OLQNV�WR�FXVWRPHU�KLVWRU\��VDOHV�GDWD��ILQDQFLDOGDWD�HWF�x :HHNO\�ORJV

3RUWDO�:RUNV
7KLV�SDFNDJH�ZDV�FUHDWHG�IRU�RUJDQL]DWLRQV�ZLWK�D�VRSKLVWLFDWHG�SRUWDO�WKDW�SURYLGHV�WKH�IXOO�EUHDGWKRI�LQWHUQDO�LQIRUPDWLRQ�IURP�PXOWLSOH�GDWDEDVHV�DQG�LQIRUPDWLRQ�IURP�H[WHUQDO�FRQWHQW�VRXUFHV���7KHWDUJHW�RUJDQL]DWLRQ�IRU�WKLV�SDFNDJH�LV�LQWHUHVWHG�LQ�D�WRRO�WR�FRQQHFW�LQGLYLGXDO�HPSOR\HHV�ZLWK�WKHODWHVW�SRVWLQJV�IURP�WKH�SRUWDO�DQG�LV�DOVR�LQWHUHVWHG�LQ�D�WRRO�WR�PDQDJH�WDUJHWHG�LQWHUQDO�DOHUWV�
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