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WKH� SURMHFW� LV� WR� H[SORUH� WKH� IXWXUH� SRVVLELOLWLHV� RIIHUHG� RQ� WKH� RQH� KDQG� E\� WKH�PDVVLYH
DPRXQW�RI�QHZ�GLJLWDO�VHUYLFHV� WKDW�HQWHU� WKH�FRQVXPHUV�KRPH�DQG�RQ� WKH�RWKHU�KDQG� WKH
LPSUHVVLYH�SURJUHVV�RI�VWRUDJH�WHFKQRORJLHV�WKDW�DUH�VXLWDEOH�IRU�KRPH�XVDJH��,Q�WKLV�SDSHU
ZH�ZLOO�GHVFULEH�RXU�YLHZV�RQ�KRZ�KRPH�VWRUDJH�FDQ�EH�RI�EHQHILW� WR� IXWXUH� FRQVXPHUV�
$OWKRXJK� WKH� GHVFULEHG� LGHDV� FRXOG� EH� XVHG� LQ� PRUH� HQYLURQPHQWV� WKDQ� RQO\� WKH� KRPH
VHWWLQJ��ZH�KDYH�OLPLWHG�RXUVHOYHV�WR�WKLV�HQYLURQPHQW�VLQFH�LW�RIIHUV�PDQ\�FKDOOHQJHV�DQG
LW�LV�WKH�PRVW�GHPDQGLQJ�VHWWLQJ�UHJDUGLQJ�WKH�YDULHW\�RI�XVHUV�WKDW�PXVW�EH�VDWLVILHG��7KH
SDSHU�GHVFULEHV�ILUVW�WKH�XVHU�QHHGV�IRU�ORFDO�VWRUDJH�DQG�WKH�DYDLODEOH�GLJLWDO�VRXUFHV�WKDW
SURYLGH� WKH� LQIRUPDWLRQ� WR� EH� VWRUHG�� 7KHQ� WKH� FXUUHQW� VWDWXV� RI� DYDLODEOH� DQG� H[SHFWHG
GLJLWDO� VWRUDJH� WHFKQRORJLHV� IRU� KRPH� XVH� DUH� H[SODLQHG�� 7KLV� LV� IROORZHG� E\� WKH� RYHUDOO
DUFKLWHFWXUH�RI� WKH�60$6+�V\VWHP�ZH�KDYH� UHDOL]HG�VR�IDU�DQG�D�GHVFULSWLRQ�RI� LWV�EDVLF
RSHUDWLRQV�� )LQDOO\� ZH� HQG� ZLWK� D� FKDSWHU� WKDW� GHVFULEHV� RQ� KRZ� FRQWHQW� DQG� VHUYLFH
SURYLGHUV�PD\�HQKDQFH�WKH�XVDJH�RI�ORFDO�VWRUDJH�DW�KRPH�
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,Q� PDQ\� SXEOLFDWLRQV� GXULQJ� WKH� SDVW
\HDUV� LW� LV� RIWHQ� H[SUHVVHG� WKDW� WKH� XOWLPDWH
ZLVK�RI�WKH�XVHU�ZRXOG�EH�WR�KDYH�³HYHU\WKLQJ
RQ� OLQH´�� $Q� H[DPSOH� RI� ILYH� \HDUV� DJR�ZDV
WKH� PDVVLYH� HIIRUW� GHYRWHG� WR� ³YLGHR� RQ
GHPDQG´� V\VWHPV� ZKLFK� ZHUH� H[SHFWHG� WR
PDNH� ERWK� YLGHR� UHQWDO� VKRSV� DQG� YLGHR
UHFRUGHUV� REVROHWH�� ,W� WXUQHG� RXW� WR� EH� TXLWH
GLIIHUHQW�� ,W� LV� LPSRUWDQW� WKDW� OHVVRQV� DUH
OHDUQW� IURP� WKLV�� 2QH� RI� WKH� OHVVRQV� LV� WKDW
WKHUH� VKRXOG�EH�D�JRRG�FRPSURPLVH�EHWZHHQ
³KRZ�PXFK� LV� WHFKQRORJLFDOO\� SRVVLEOH´� DQG
³WKH�SULFH�D�FXVWRPHU�LV�ZLOOLQJ�WR�SD\�IRU�WKH
VHUYLFH´�� 1RZDGD\V�� WKH� ,QWHUQHW� VHHPV� WR
SURPLVH� DOO� WKDW� WKH� FRQVXPHU� LV� ZDLWLQJ� IRU
DQG� PDQ\� SHRSOH� H[SHFW� WKDW�� RQFH� WKH
,QWHUQHW� FDQ� SURYLGH� VXIILFLHQW� EDQGZLGWK�
YLGHR�RQ�GHPDQG�ZLOO�HPHUJH�DJDLQ��,W�LV�WUXH

WKDW�WKH�HYHU�ODUJHU�DPRXQW�RI�LQIRUPDWLRQ�WKH
XVHU� ZLOO� KDYH� DFFHVV� WR�� EH� LW� YLD� GLJLWDO
VDWHOOLWH��GLJLWDO�FDEOH�RU� WHOHSKRQH�ZLUHV�ZLOO
PDNH� WKH� QHFHVVLW\� RI� ORFDO� VWRUDJH� OHVV
LPSRUWDQW��%XW��WKHUH�DUH�VHYHUDO�IXQGDPHQWDO
UHDVRQV�ZK\�ZH�WKLQN�WKDW�WKH�DPRXQW�RI�ORFDO
VWRUDJH�DW�WKH�XVHUV�KRPH�ZLOO�UDWKHU�LQFUHDVH
WKDQ�GHFUHDVH�

7KH�ILUVW�IDFW�LV�WKDW�WKH�SDWWHUQ�RI�XVDJH
RI� LQIRUPDWLRQ� E\� WKH� XVHU� DW� KRPH� LV� YHU\
PXFK� SHDNHG�� 7KLV� FDQ� HDVLO\� EH� VHHQ� IURP
WKH� ³YLHZLQJ� VWDWLVWLFV´� RI� SHRSOH� ZDWFKLQJ
79� SURJUDPV�� 7KH� KRXUV� EHWZHHQ� ����� S�P�
DQG�������S�P��DUH� WKH�PRVW� LPSRUWDQW�KRXUV
WR� VDWLVI\� WKH� ³HQWHUWDLQPHQW� DQG
LQIRWDLQPHQW´� GHPDQGV� RI� FRQVXPHUV�� 7KHVH
DUH� VLPSO\� WKH� KRXUV� WKH\� DUH� DW� KRPH� DQG
KDYH� WLPH� IRU� WKLV�� 6RPH� SHRSOH� KDYH� VXFK
EXV\� MREV� WKDW� RQO\� WKH�ZHHNHQG� LV� DYDLODEOH
IRU� 79� ZDWFKLQJ� RU� ,QWHUQHW� VXUILQJ�� 7KH



YDULHW\� RI� WKH� ZLVKHV� IURP� SHRSOH
GLIIHUHQWLDWHG� E\� WKHLU� GLIIHUHQW� FXOWXUDO
EDFNJURXQGV�� GLIIHUHQW� JHQHUDO� LQWHUHVWV� DQG
GLIIHUHQW� DJH� JURXSV� LV� VR� ODUJH� WKDW� LW� LV
DOPRVW� LPSRVVLEOH� WR� JLYH� SHRSOH� ZKDW� WKH\
UHDOO\�ZDQW�DW�WKH�ULJKW�PRPHQW��7KLV�LV�ZKHUH
ORFDO� VWRUDJH� FDQ� IXOILOO� DQ� LPSRUWDQW� UROH�
7KHUH� DW� ��� KRXUV� LQ� D� GD\� DQG� LW� PXVW� EH
SRVVLEOH� WR� XVH� VRPH� RI� WKH� OHVV� LPSRUWDQW
KRXUV�WR�GRZQORDG�LQIRUPDWLRQ�UHTXHVWHG�E\�D
XVHU� IRU� ODWHU� YLHZLQJ��:KHQ� D�9&5� LV� XVHG
IRU� WKLV�SXUSRVH� LW� LV� QRW� SRVVLEOH� WR�ZDWFK� D
UHFRUGHG� SURJUDP� ZKLOH� UHFRUGLQJ� DQRWKHU
RQH��:H� ZLOO� VHH� ODWHU� KRZ� LQ� 60$6+� WKLV
UHVWULFWLRQ�LV�UHPRYHG�

$QRWKHU�DVSHFW�LV�WKDW�SHRSOH�ZDQW�WR�XVH
WKHLU� WLPH� LQ�DQ�RSWLPDO�ZD\�� ,I�RQH� ORRNV�DW
WKH�FXUUHQW�EURDGFDVW�VLWXDWLRQ�LW�KDSSHQV�WKDW
XVHUV�PLVV�WKH�YLHZLQJ�RI�D�QLFH�SURJUDP�MXVW
EHFDXVH� WKH\� GLGQ¶W� VSRW� LW� LQ� WKH� 79
PDJD]LQH�� $OVR� DW� VRPH� HYHQLQJV� WKHUH� DUH
LQWHUHVWLQJ� SURJUDPV� DW� VHYHUDO� 79� VWDWLRQV
VLPXOWDQHRXVO\�DQG�DW�RWKHU�HYHQLQJV�WKHUH�LV
UHDOO\� QRWKLQJ� LQWHUHVWLQJ�� 2XU� YLHZ� RI� WKH
GHVLUH� RI� PRVW� FRQVXPHUV� ZRXOG� EH� WKH
IROORZLQJ� VLWXDWLRQ�� HDFK� VHUYLFH� SURYLGHU
GLVWULEXWHV� D� VKRUW� GHVFULSWLRQ� RI� HDFK
SURJUDP� ZHOO� LQ� DGYDQFH� �RQO\� D� IHZ� KRXUV
EHIRUH� WKH� EURDGFDVW� LV� VXIILFLHQW�� RI� WKH
DFWXDO� EURDGFDVW� DQG� WKH� VWRUDJH� V\VWHP� DW
KRPH�FRPSDUHV�WKLV�ZLWK�DQ�LQWHUHVW�SURILOH�RI
WKH� XVHU�� 7KH� ORFDO� VWRUDJH� V\VWHP� KDV
VXIILFLHQW�IUHH�VWRUDJH�VSDFH�WR�UHFRUG�VHYHUDO
SURJUDPV� GXULQJ� RQH� GD\�� :KHQ� WKH� XVHU
ZDQWV� WR�ZDWFK�79�KH� JHWV� RQ� KLV� VFUHHQ� DQ
RYHUYLHZ�RI�DOO�RQ�DLU�FKDQQHOV�EXW�DOVR�RI�DOO
WKH�UHFHQWO\�UHFRUGHG�SURJUDPV��7KH�XVHU�FDQ
QRZ� JHW� D� IDVW� RYHUYLHZ� RI� DOO� WKH� UHFRUGHG
PDWHULDO��+H� KDV� WKHQ� WKH� IROORZLQJ� FKRLFHV�
GHFLGH� WKDW� D� UHFRUGHG� SURJUDP� LV� QRW
LQWHUHVWLQJ� DQG� GHOHWH� LW�� ZDWFK� D� SURJUDP
IXOO\� �OLNH� D� PRYLH�� RU� ZDWFK� RQO\� WKH
LQWHUHVWLQJ�SDUWV�RI�D�SURJUDP��LQ�FDVH�RI�WDON
VKRZV�� HWF����� 7KLV� FRQFHSW� JLYHV� WKH� XVHU
FRPSOHWH� FRQWURO� RYHU� WKH� WLPH� KH� VSHQGV� DW
ZDWFKLQJ�SURJUDPV�� ,W� LV� FOHDU� WKDW� WR� UHDOL]H

WKLV� FRQFHSW� QRW� RQO\� D� ORW� RI� VWRUDJH� LV
UHTXLUHG� DW� KRPH�EXW�PRUHRYHU� VHYHUDO� RWKHU
WHFKQRORJLHV� PXVW� EH� LQ� SODFH� VXFK� DV
LQWHOOLJHQW� ILOWHULQJ� EDVHG� RQ� XVHU� LQWHUHVW
SURILOHV�DQG�QHZ�UHWULHYDO�WHFKQRORJLHV�IRU�WKH
IDVW�UHWULHYDO�RI�LQWHUHVWLQJ�LQIRUPDWLRQ�LQ�WKH
VWRUHG�SURJUDPV�

:KHQ�XVLQJ�LQIRUPDWLRQ�IURP�:HE�VLWHV
WKHUH� DUH� VHYHUDO� UHDVRQV� ZK\� ORFDO� VWRUDJH
FDQ�EH�RI�DGYDQWDJH��2QH�RI�WKH�PRVW�REYLRXV
RQHV�LV�WR�KDYH��IDVW��DFFHVV�UHJDUGOHVV�RI�WKH
QHWZRUN�ORDG��%XW�LW�LV�DOVR�XVHIXO�IRU�NHHSLQJ
FHUWDLQ� :HE� LQIRUPDWLRQ� IRU� ODWHU
FRQVXOWDWLRQ��$W�:HE� VLWHV� RQH� REVHUYHV� WKDW
SUHIHUHQFH� LV� JLYHQ� WR� PRVW� UHFHQW
LQIRUPDWLRQ�� )RU� H[DPSOH� HOHFWLRQV� DUH
FRYHUHG�DW�WKH�PRPHQW�WKH\�DUH�KHOG�EXW�DIWHU
VRPH� WLPH� WKLV� LQIRUPDWLRQ� LV� QRW� DYDLODEOH
DQ\PRUH�RQ�WKH�:HE��%XW�QRW�RQO\�HOHFWLRQV�
DOVR� RWKHU� LQWHUHVWLQJ� LQIRUPDWLRQ� PD\� EH
GHOHWHG�XQH[SHFWHGO\�IURP�D�:HE�VLWH�E\� WKH
VHUYLFH� SURYLGHU�� 6RPH� SHRSOH� PD\� EH
LQWHUHVWHG� WR� NHHS� VXFK� LQIRUPDWLRQ� IRU� ODWHU
XVDJH�

%HVLGHV�WKH�DERYH�PHQWLRQHG�UHDVRQV�IRU
VWRUDJH�WKH�XVHU�DW�KRPH�ZLOO�DOZD\V�KDYH�WKH
GHVLUH�WR�NHHS�D�UHFRUG�RI�VRPH�LPSRUWDQW�79
EURDGFDVWV�RU�RWKHU�GHOLYHUHG� LQIRUPDWLRQ� IRU
ORQJHU� VWRUDJH�� 0D\EH� KH� RU� VKH� ZLOO� QHYHU
ZDWFK�WKRVH�SURJUDPV�DJDLQ�EXW�LW�LV�D�QDWXUDO
GHVLUH� WR� NHHS� WKLQJV��:LWKRXW� DQ\� GRXEW�� DV
PRUH�GLJLWDO�LQIRUPDWLRQ�ZLOO�HQWHU�WKH�KRPH�
WKH�FRQVHTXHQFH�LV�WKDW�XVHUV�ZLOO�DOVR�ZDQW�WR
NHHS�PRUH�RI�WKLV�LQIRUPDWLRQ�

���� 7KH�GLJLWDO�VRXUFHV

7R� D� ODUJH� H[WHQW� VWRUDJH� RI� GLJLWDO
LQIRUPDWLRQ�LQ�WKH�KRPH�ZLOO�EH�GHSHQGHQW�RQ
LQIRUPDWLRQ� HQWHULQJ� WKH� KRPH� LQ� D� GLJLWDO
ZD\�� 7KH� DPRXQW� RI� LQIRUPDWLRQ� D� XVHU
FUHDWHV� E\� KLPVHOI� LV� RQO\� D� YHU\� VPDOO
IUDJPHQW� RI� ZKDW� KH� FRQVXPHV�� 7KHUH� DUH
VHYHUDO� WHFKQRORJLHV� DYDLODEOH� QRZ� WR� FDUU\
GLJLWDO� LQIRUPDWLRQ� LQWR� WKH� KRPHV� HDFK� RQH



KRZHYHU� DW� YHU\� GLIIHUHQW� VSHHGV� DQG� FRVWV�
7KH�GLJLWDO�VDWHOOLWH�UHFHLYHU��WKH�GLJLWDO�FDEOH
PRGHP�� ,6'1� OLQHV� DQG� WKH� WHOHSKRQH
PRGHPV� DUH� WKH�PRVW� XVHG� RQHV�� 7KH� GLJLWDO
VDWHOOLWH� V\VWHP� LV� E\� IDU� WKH� PRVW� FRVW
HIIHFWLYH� ZD\� RI� GLVWULEXWLQJ� LQIRUPDWLRQ� WR
PDQ\� SHRSOH� DQG� WKH� WHOHSKRQH� PRGHP� WKH
PRVW� H[SHQVLYH� ZD\� HVSHFLDOO\� RYHU� ORQJ
GLVWDQFHV�� %XW� QRW� RQO\� FRVW�� DOVR� EDQGZLGWK
LV� DQ� LVVXH�� $� JRRG� TXDOLW\� 79� SURJUDP
UHTXLUHV� DW� OHDVW� �� WR� ��0ESV� �0HJDELWV� SHU
VHFRQG�� RI� WUDQVIHU� UDWH�� ,W� ZLOO� WDNH� D� ORQJ
WLPH� EHIRUH� VXFK� VSHHGV� DUH� RIIHUHG� WKURXJK
WKH�FRSSHU�WHOHSKRQH�ZLUHV�LQ�D�FRVW�HIIHFWLYH
ZD\�

%HVLGHV� FRVW� RI� FRQQHFWLRQ� DQG� VSHHG�
YHU\�LPSRUWDQW�DUH�DOVR�WKH�VWDQGDUGV�WKDW�DUH
XVHG� WR� GLVWULEXWH� WKH� LQIRUPDWLRQ�� 7KLV� LV
HVSHFLDOO\�LPSRUWDQW�IRU�FRQVXPHU�HTXLSPHQW
ZKLFK� LV� YHU\� FRVW� VHQVLWLYH�� ,W� LV� YHU\
GLIILFXOW� WR� PDNH� FRVW� HIIHFWLYH
LPSOHPHQWDWLRQV� LI� QR� VWDQGDUGV� H[LVW�� ,Q
SULQFLSOH� RQH� FRXOG� IRU� HYHU\� VHUYLFH
GRZQORDG� ILUVW� WKH� DSSOLFDWLRQ� VRIWZDUH� VXFK
DV� LV� FXUUHQWO\� GRQH� ZLWK� :HE� EURZVHUV�
+RZHYHU� IRU� KLJK� VSHHG� UHDO� WLPH� VHUYLFHV
WKLV� ZRXOG� UHTXLUH� H[SHQVLYH� VRIWZDUH
SURJUDPPDEOH� GHFRGLQJ� KDUGZDUH�� $W� WKLV
PRPHQW� LQ� WKH� 60$6+� SURMHFW� ZH� DUH
FRQFHQWUDWLQJ� RQ� WKH� VWDQGDUGV� ZKLFK� DUH
DJUHHG� DQG� EHLQJ� GHYHORSHG� LQ� '9%� DQG
'$9,&�

$Q� LPSRUWDQW� VWDQGDUG� IRU� D� 60$6+
GHYLFH� LV� D� VWDQGDUG� WKDW� VSHFLILHV� KRZ� WKH
LQIRUPDWLRQ� LQ� D�GLJLWDO� VRXUFH� LV� WUDQVPLWWHG
LQ� D� VHULDO� IDVKLRQ�� :H� KDYH� IRXQG� WKDW� WKH
FXUUHQW� 03(*�76� �7UDQVSRUW� 6WUHDP�
FRQFHSW� LV� YHU\� VXLWDEOH� DV� D� JHQHUDO
IUDPHZRUN� WR� GLVWULEXWH� DQG� VWRUH� UHDO� WLPH
VHUYLFHV��7KLV�LV�QRW�RQO\�EHFDXVH�LW�DOORZV�IRU
WKH� SDFNHWL]HG� WUDQVPLVVLRQ� RI� DXGLR� DQG
YLGHR�EXW�DOVR�IRU�WKH�VLPXOWDQHRXV�EURDGFDVW
RI� UHODWHG� LQIRUPDWLRQ� VXFK� DV� WHOHWH[W� DQG
SURJUDP� VSHFLILF� 6,� LQIRUPDWLRQ�� &XUUHQWO\
ZH� DUH� LQYHVWLJDWLQJ� KRZ� WKH� 6,� LQIRUPDWLRQ
FRXOG�EH�H[WHQGHG�IRU� WKH�SXUSRVH�RI�VWRUDJH

DW� KRPH�� +RZHYHU�� WR� PDNH� WKH� 76� V\VWHP
VXLWDEOH� IRU� VWRUDJH�� ZH� KDG� WR� ZRUN� LQ� WKH
SDVW� RQ� WKH� ³SDUWLDO� 76´� FRQFHSW�� 7KLV� LV
QHHGHG�EHFDXVH�WKH�RULJLQDO�'9%�76�FRQFHSW
ZDV� VSHFLILHG� IRU� WKH� WUDQVPLVVLRQ� RYHU� D
VDWHOOLWH�� FDEOH� RU� WHUUHVWULDO� FKDQQHO� ZKLFK
FRXOG�FDUU\�ELW�UDWHV�XS�WR����0ESV�DQG�FDUU\
VHYHUDO�SURJUDPV��)RU� ORFDO� VWRUDJH� WKRVH�DUH
WRR� KLJK� ELW� UDWHV� DQG� LW� LV� QHFHVVDU\� WR� ILUVW
GHPXOWLSOH[� WKH� FRPSOHWH� VWUHDP� DQG� WKHQ
PDNH� D� VHOHFWLRQ� LQ� WKH� DYDLODEOH� SURJUDPV�
7KH� UHVXOWLQJ� VWUHDP� LV� FDOOHG� SDUWLDO� 76
EHFDXVH� LW� FRQWDLQV� RQO\� SDUW� RI� WKH� RULJLQDO
PXOWLSOH[�

7KLV� OHDGV� XV� WR� DQRWKHU� WRSLF�� DOWKRXJK
ZH�ZLOO�QRW�FRYHU�LW� LQ�D�ORW�RI�GHWDLO�KHUH��$
60$6+� VWRUDJH� GHYLFH� VKRXOG� EH
FRQQHFWDEOH�LQ�D�GLJLWDO�IDVKLRQ�WR�DOO�NLQGV�RI
RWKHU� HTXLSPHQW� LQ� WKH� KRPH�� )RU� H[DPSOH
WKH� 67%� IRU� ERWK� WKH� UHFHSWLRQ� EXW� DOVR� WKH
GLVSOD\�RI�03(*�SURJUDPV��EXW�WR�RWKHU�$�9
HTXLSPHQW�DQG�WKH�3&��,W�LV�LPSRUWDQW�WKDW�WKH
QHFHVVDU\�GLJLWDO�LQWHUIDFH�LV�ZHOO�FRQVWUXFWHG�
VWDQGDUGL]HG� DQG� DFFHSWHG� E\� PDQ\
SHULSKHUDO� PDNHUV�� 6XFK� DQ� LQWHUIDFH� ZLOO
KDYH� WR�FDUU\��DPRQJVW�RWKHUV��SDUWLDO�03(*
76� VWUHDPV� DV� WKH� SUHIHUUHG� VWDQGDUG� RI
FRPPXQLFDWLQJ�$XGLR�DQG�9LGHR�WR�DQG�IURP
WKH�VWRUDJH�GHYLFH�

$Q� LPSRUWDQW� RWKHU� WRSLF� LV� WKH�ZD\� WKH
VHUYLFH� LV� GHOLYHUHG� WR� WKH� XVHU�� :LOO� LW� EH
VFUDPEOHG�RU�ZLOO�LW�EH�FRS\�SURWHFWHG"�0DQ\
GLJLWDO� EURDGFDVW� VHUYLFHV� DUH� WUDQVPLWWHG
VFUDPEOHG�� ,Q�SULQFLSOH� WKLV� LV� QRW� D� SUREOHP
IRU� WKH�60$6+�GHYLFH� EHFDXVH� LW� FDQ� HDVLO\
VWRUH� VFUDPEOHG� LQIRUPDWLRQ�� 7KH� SUREOHP
DULVHV� KRZHYHU� ZKHQ� WKH� XVHU� ZDQWV� WR
UHWULHYH� WKH� LQIRUPDWLRQ� IRU� YLHZLQJ�� ,Q
VHFWLRQ���LW�LV�H[SODLQHG�KRZ�ZH�ZDQW�WR�HDVH
UHWULHYDO� E\� SUHVHQWLQJ� WKH� XVHU� ZLWK� ³YLVXDO
DEVWUDFWV´�RI�WKH�VWRUHG�PDWHULDO��7KH�60$6+
GHYLFH� FDQ� RQO\� GR� WKLV� LI� WKH� UHFHLYHG
LQIRUPDWLRQ� LV� QRW� VFUDPEOHG�� %XW� WKHUH� LV� D
PRUH�GRZQ�WR�HDUWK�SUREOHP��0RVW�VFUDPEOHG
VLJQDOV� PXVW� EH� SOD\HG� EDFN� WKURXJK� D
FRQGLWLRQDO� DFFHVV� V\VWHP� �SUHVHQW� LQ� WKH



67%�� WKDW� LV� WLPH� VHQVLWLYH�� 7KLV� PHDQV� WKDW
DIWHU�VRPH�KRXUV�RU�GD\V�WKH�LQIRUPDWLRQ�ZLOO
QRW� EH� GHFRGDEOH� DQ\PRUH� E\� WKH
GHVFUDPEOHU�� ,W� LV� REYLRXV� WKDW� EURDGFDVWHUV
ZLOO� KDYH� WR� DGRSW� D� QHZ� RU� PRGLILHG
FRQGLWLRQDO�DFFHVV� V\VWHP� LI� WKH� UHFRUGLQJ�RI
VFUDPEOHG� LQIRUPDWLRQ� LV� GHVLUHG�� :H� WKLQN
WKDW� WKLV� VKRXOG� EH� PDGH� SRVVLEOH�� ,W� ZRXOG
DOORZ�D�QHZ�ZD\�RI�GLVWULEXWLQJ�FRQWHQW� WR� D
ODUJH� FRPPXQLW\�� 7KH� VHUYLFH� SURYLGHU� FDQ
EURDGFDVW� LQ� SDUDOOHO� IRU� H[DPSOH� DOO� WKH
UHFHQW�PRYLHV� WR� DOO� SHRSOH� KDYLQJ� D� VWRUDJH
GHYLFH� DW� KRPH��7KLV� LV� GRQH� LQ� D� VFUDPEOHG
ZD\� DQG� IUHH� RI� FKDUJH� WR� WKH� XVHU�� 2QO\
ZKHQ�D�XVHU�GHFLGHV�WR�ZDWFK�D�VWRUHG�PRYLH
ZLOO� KH� KDYH� WR� SD\� IRU� GHFRGLQJ� WKH�PRYLH�
7KLV� RIIHUV� E\� WKH�ZD\� D� YHU\� FRVW� HIIHFWLYH
UHDOL]DWLRQ� RI� D� YLGHR� RQ� GHPDQG� V\VWHP
ZKHUH� WKH� VHUYLFH� SURYLGHU� GRHV� QRW� KDYH� WR
LQYHVW�LQ�H[SHQVLYH�YLGHR�VHUYHU�WHFKQRORJ\�

$� ODVW� SRLQW� LV� WKH� VSHHG� RI� WKH� VHUYLFH�
$OUHDG\�ZDV�PHQWLRQHG� WKDW� ���0ESV� LV� WRR
KLJK� IRU� PDQ\� VWRUDJH� GHYLFHV� WR� KDQGOH�� ,Q
VHFWLRQ� �� D� SURSRVDO� LV� IRUPXODWHG� IRU� WKH
PD[LPXP�WUDQVIHU�ELW�UDWH�RI�D�VHUYLFH�

���� 7KH�VWRUDJH�WHFKQRORJLHV

7KHUH� DUH� WZR� EDVLF� ZD\V� LQ� ZKLFK
LQIRUPDWLRQ� FDQ� EH� VWRUHG�� PDJQHWLFDOO\� DQG
RSWLFDOO\��%HVLGHV� WKDW� WKHUH� LV� WKH�SRVVLELOLW\
WR�HLWKHU�VWRUH�LQIRUPDWLRQ�RQ�D�WDSH�RU�D�GLVN�
%RWK�WKH�PDJQHWLF�DQG�RSWLFDO�VWRUDJH�GHQVLW\
KDV� JURZQ� GUDPDWLFDOO\� RYHU� WKH� SDVW� \HDUV�
7KH� PRVW� REYLRXV� RQH� LV� WKH� PDJQHWLF� KDUG
GLVN�SUHVHQW� LQ� HYHU\� FRPSXWHU��0RVW�SHRSOH
PD\�UHPHPEHU�WKDW�WKH�ILUVW�3&¶V�FDPH�ZLWK�D
���0E\WHV�KDUG�GLVN�GULYH��$W�WKLV�PRPHQW�D
�� *LJDE\WH� KDUG� GLVF� LV� UHJDUGHG� DV� WKH
PLQLPXP� RQH� VKRXOG� EX\� ZLWK� 3&¶V�� 7KH
SUHIHUUHG� ZD\� RI� VWRULQJ� LQIRUPDWLRQ� LV� RQ
GLVFV� EHFDXVH� WKLV� HQDEOHV� IDVW� DFFHVV� WLPHV�
+RZHYHU� LI� RQH� ZDQWV� WR� VWRUH� D� ORW� RI
LQIRUPDWLRQ� WKHQ�PDJQHWLF� WDSH� KDV� FHUWDLQO\
FRVW�DGYDQWDJHV�

7KHUH� DUH� VHYHUDO� W\SHV� RI� PDJQHWLF
WDSHV� LQ� WKH�PDUNHW� DQG� LW� LV� QRW� WKH� SXUSRVH
RI� WKLV� SDSHU� WR� JLYH� DQ� LQ� GHSWK� RYHUYLHZ�
&XUUHQWO\� WKH� ODUJHVW� FDSDFLW\� ZKLFK� FDQ� EH
VWRUHG� RQ� D� VLQJOH� FDVVHWWH� LV� DURXQG� ��
*LJDE\WHV��$QG� WKHUH� DUH�SRVVLELOLWLHV� WR� VWLOO
LQFUHDVH� WKLV� FDSDFLW\� VLJQLILFDQWO\�� 2SWLFDO
WDSHV�DUH�QRQ�H[LVWLQJ�IRU�FRQVXPHU�XVH�

0DJQHWLF� GLVNV� FRPH� LQ� WZR� NLQGV�� WKH
KDUG� GLVN� GULYH�ZKLFK� LV� QRQ� UHPRYDEOH� DQG
WKH�UHPRYDEOH�RQHV��+DUG�GLVN�FDSDFLWLHV�ZLOO
NHHS� ULVLQJ� DQG� FXUUHQWO\� D� �� *LJDE\WH� KDUG
GULYH� LV�FRPPRQ��5HPRYDEOH�PDJQHWLF�GLVNV
KDYH� OHVV� FDSDFLW\� DPRQJVW� RWKHUV� EHFDXVH
WKH\� KDYH� RQO\� D� VLQJOH� VWRUDJH� SODWWHU
ZKHUHDV�PRVW�KDUG�GLVF�GULYHV�KDYH���SODWWHUV
IRU� VWRUDJH��6WRUDJH�FDSDFLWLHV� IRU� UHPRYDEOH
GLVFV� RI� XS� WR� RQH� *LJDE\WH� DUH� DFKLHYDEOH
DOUHDG\�

2SWLFDO� GLVFV�ZKLFK� DUH� UHZULWDEOH� KDYH
FDSDFLWLHV�DW� WKLV�PRPHQW�RI���*LJDE\WHV�SHU
VLGH�� 7KLV� FDSDFLW\� LV� H[SHFWHG� WR� JURZ� DOVR
RYHU�WKH�QH[W�\HDUV�WR����*LJDE\WHV�DQG�LQ�WKH
PRUH�GLVWDQW�IXWXUH�WR�HYHQ�KLJKHU�FDSDFLWLHV�

)URP�WKLV�VKRUW�RYHUYLHZ�LW�FDQ�HDVLO\�EH
VHHQ� WKDW� D� VWRUDJH� FDSDFLW\� DW� WKH� KRPH� RI
RQH� 7HUDE\WH� LV� QRW� DW� DOO� LPSRVVLEOH� RYHU� D
FRXSOH� RI� \HDUV�� ,W�PHDQV� DW� WKLV�PRPHQW� ��
WDSH� FDVVHWWHV�� :KHQ� RSWLFDO� GLVFV� ZLOO
FRQWDLQ����*LJDE\WHV�SHU�GLVN��D�GLVF�FKDQJHU
FRQWDLQLQJ� ���� GLVNV� DOVR� DPRXQWV� WR� �
7HUDE\WH��7R�KDYH�D�UHIHUHQFH�KRZ�PXFK�WKLV
DOO� LV�� D� JRRG� TXDOLW\� PRYLH� RI� �� KRXUV
UHTXLUHV�DURXQG���*LJDE\WHV�RI�VWRUDJH��6R��
7HUDE\WH� HQDEOHV� WKH� VWRUDJH� RI� ���� PRYLHV
�HDFK� RI� �� KRXUV�� RU� LQ� WRWDO� ���� KRXUV� RI
UHFRUGLQJ�

���� 7KH�DUFKLWHFWXUH�RI�60$6+

+RZ�VKRXOG�D�KRPH�VWRUDJH�V\VWHP�ORRN
OLNH"�:H�ZLOO�EHJLQ�ZLWK�DQ�DQDO\VLV�RQ�KRZ
WKH�XVHU�PD\�ZDQW�WR�XVH�VXFK�D�V\VWHP�

7KH� ILUVW� GHVLUDEOH� HOHPHQW� ZRXOG� EH
WKDW�� LQ� FRQWUDVW� WR� FXUUHQW� 9&5¶V�� WKH� XVHU



ZRXOG� QRW� KDYH� WR� SURJUDP� H[SOLFLWO\� HDFK
SURJUDP�KH�ZDQWV�WR�JHW�VWRUHG��7KLV�UHTXLUHV
WKH� DQDO\VLV� RI� WKH� UHFHLYHG� LQIRUPDWLRQ� DQG
WKH� FRPSDULVRQ� RI� WKLV� ZLWK� D� SUHVSHFLILHG
LQWHUHVW�SURILOH�RI�WKH�XVHU��2I�FRXUVH�WKH�XVHU
LV�VWLOO�HQWLWOHG�WR�SURJUDP�VSHFLILF�EURDGFDVWV
WR� EH� VWRUHG� DQG� WKRVH� ZLOO� EH� JLYHQ
SUHIHUHQFH�� 7R� PDNH� WKLV� SRVVLEOH� VRPH
LQWHOOLJHQFH�QHHGV� WR�EH�EXLOW� LQ� WKH�60$6+
GHYLFH�

2QFH� WKH� SURJUDPV� DUH� VWRUHG� WKH� XVHU
ZLOO� ZDQW� WR� KDYH� D� TXLFN� RYHUYLHZ� RI� WKH
VWRUHG�PDWHULDO�DQG�PRUHRYHU��LQVLGH�D�VWRUHG
SURJUDP�KH�ZRXOG�OLNH��PXFK�DV�LV�WKH�FDVH�LQ
D�9&5�� WR� VFDQ� IDVW� LQ� D� IRUZDUG� RU� UHYHUVH
PDQQHU�LQ�RUGHU�WR�ORFDWH�LQWHUHVWLQJ�SDUWV�DQG
VNLS� QRQ�LQWHUHVWLQJ� PDWHULDO�� 7R� EH� DEOH� WR
SHUIRUP�WKLV�WDVN��WKH�VWRUDJH�GHYLFH�ZLOO�KDYH
WR� PDNH� D� ³FRQGHQVHG´� YHUVLRQ� RI� WKH
UHFRUGHG�PDWHULDO��7KLV�VKRXOG�EH�GRQH�DW�WKH
VDPH� WLPH� WKH� UHFRUGLQJ� LV� GRQH� VR� WKDW�
LPPHGLDWHO\� WKHUHDIWHU� �RU� HYHQ� ZKLOH� WKH
UHFRUGLQJ� LV� KDSSHQLQJ�� WKH� XVHU� FDQ� VHDUFK
WKURXJK�WKH�PDWHULDO��7KLV�PDNHV�LW�QHFHVVDU\
WR� DQDO\]H� WKH� LQFRPLQJ� YLGHR� DQG� DXGLR� LQ
UHDO� WLPH� DQG� PDNH� LQWHOOLJHQW� DEVWUDFWV� RI
WKLV�� ,Q� WKH� 60$6+� SURMHFW�� VRPH� TXLWH
LQWHUHVWLQJ� UHVXOWV� KDYH� EHHQ� PDGH� LQ� WKLV
DUHD�

7KH� GLDJUDP� EHORZ� VNHWFKHV� WKH� EDVLF
DUFKLWHFWXUH�� <RX� FDQ� VHH� WKDW� LW� FRQVLVWV� RI
WZR� VWRUDJH� HOHPHQWV�� WKH� +DUG� 'LVF� 'ULYH
DQG� WKH� 0DVV� 6WRUDJH� SDUW�� 7KH� +''� LV
SDUWLWLRQHG�LQ�WZR�SDUWV��RQH�SDUW�FRQWDLQV�WKH
'DWD� %DVH� DQG� WKH� RWKHU� SDUW� D� SRRO� RI
WHPSRUDU\�EXIIHUV�

7KH� 60$6+� GHYLFH� REWDLQV� LWV� PDLQ
LQIRUPDWLRQ�LQSXW�IURP�WKH�GLJLWDO�VRXUFHV��,Q
RXU� V\VWHP� ZH� GHULYH� WKHP� HLWKHU� IURP� D
'9%� 6HW� 7RS� %R[� RU� IURP� ,QWHUQHW�� 7KH
LQIRUPDWLRQ�ZKLFK�HQWHUV�WKH�60$6+�GHYLFH
�GLJLWDO� VRXUFHV�� LV� VHQW� GLUHFWO\� WR� WKH� KDUG
GLVF� ZKHUH� LW� LV� EXIIHUHG� RQ� RQH� RI� WKH
DYDLODEOH�EXIIHU�VSDFHV��$W�WKH�VDPH�WLPH�WKLV
LQIRUPDWLRQ� LV� VHQW� WR� D� ³GDWD� DEVWUDFWLQJ´
PRGXOH��7KH�WDVN�RI�WKLV�PRGXOH�LV� WR�H[WUDFW
LQ� UHDO� WLPH� LQIRUPDWLRQ� ZKLFK� ODWHU� ZLOO� EH
XVHG� LQ� WKH�'DWD�%DVH�� ,Q�RXU�V\VWHP�ZH�XVH
IRU�WKLV�SXUSRVH�VLQJOH�LPDJHV�H[WUDFWHG�IURP
WKH�LQFRPLQJ�YLGHR�VWUHDP��LQIRUPDWLRQ�RXW�RI
WHOHWH[W� DQG� LQIRUPDWLRQ� SURYLGHG� E\� WKH
'9%���6,�VWUHDP��2Q�WKH�KDUG�GLVN�WKHUH�LV�D
VSHFLDO� GDWD�EDVH� V\VWHP� LPSOHPHQWHG�ZKLFK
FDQ�EH� VHSDUDWHO\�DFFHVVHG�E\� WKH�XVHU� �'DWD
%DVH� DFFHVV��� 7KH� SRRO� RI� WHPSRUDU\� EXIIHUV
RQ� WKH� KDUG� GLVN� FDQ� EH� XVHG� IRU� VHYHUDO
SXUSRVHV��HLWKHU� IRU� WKH� UHDGLQJ�RU�ZULWLQJ� WR
WKH� WDSH� GHYLFH�� EXW� DOVR� EXIIHUV� ZKLFK� FDQ
LPSOHPHQW� LQ� UHDO� WLPH� D� SDXVH� IXQFWLRQ� IRU
LQFRPLQJ�VWUHDPV��,Q�WKH�FXUUHQW�H[SHULPHQWDO
V\VWHP�ZH�XVH�D�IDVW���*LJDE\WH�KDUG�GLVN�DQG
D�GLJLWDO� WDSH�GULYH�ZLWK�D� WUDQVIHU� UDWH�RI���
0ESV�

3DUW� RI� WKH� 60$6+� V\VWHP� PXVW� EH
FRQFHUQHG�ZLWK�FRS\�PDQDJHPHQW��,W�RSHUDWHV
ERWK�RQ�WKH�LQFRPLQJ�VWUHDP�DV�ZHOO�DV�RQ�WKH
RXWJRLQJ� VWUHDPV�� 7KLV� RSHUDWLRQ� LV
LPSOHPHQWHG� LQ� LWV� VLPSOHVW� IRUP� E\� D� IHZ
FRS\� ELWV� ZKLFK� DUH� DVVRFLDWHG� ZLWK� HDFK
SURJUDP�� :H� DUH� LQYHVWLJDWLQJ� DOVR� PRUH
UREXVW�WHFKQLTXHV�ZKLFK�XVH�ZDWHUPDUNLQJ�RQ
WKH�UHFHLYHG�03(*�ELW�VWUHDPV�

7KH�RXWSXW�FRQQHFWLRQ�³$�9�LQIRUPDWLRQ
VWUHDPV´� FDQ� FRQWDLQ� RQH� RU� PRUH
VLPXOWDQHRXV� $XGLR� 9LGHR� VWUHDPV� DQG� LV
XVXDOO\� FRQQHFWHG� WR� 03(*� GHFRGHUV� WR
FRQYHUW� WKH� FRPSUHVVHG� VWUHDPV� WR� EDVHEDQG
VLJQDOV�

7KH�FRQQHFWLRQ�³00�'DWD�%DVH�$FFHVV´
LV� ELGLUHFWLRQDO�� ,W� FRPPXQLFDWHV� ZLWK� WKH
DSSOLFDWLRQ�GHYLFH��H�J��D�67%��DQG�DOORZV�IRU



WKH� UHWULHYDO� RI� LQIRUPDWLRQ� IURP� WKH� GDWD
EDVH��%XW�LW�LV�DOVR�XVHG�IRU�H[DPSOH�WR�GHOHWH
ILOHV�IURP�WKH�'LVN�RU�7DSH�RU�WR�HGLW�WKH�GDWD
EDVH�GLUHFWO\�IURP�WKH�DSSOLFDWLRQ�

���� 7KH�EDVLF�RSHUDWLRQV

5HFRUGLQJ
)RU�UHFRUGLQJ�WKH�UHFHLYHG�GDWD�VWUHDP��LW

LV� ILUVW� VHQW� WR� WKH�KDUG�GLVN�ZKHUH� WKHUH� LV� D
VXIILFLHQWO\� ODUJH� FLUFXODU� EXIIHU� SUHVHQW�
:KHQ�WKH�EXIIHU� LV�QHDUO\� IXOO� WUDQVIHU�RI� WKH
GDWD� WR� WKH� PDVV� VWRUDJH� GHYLFH� ZLOO� EH
VWDUWHG�� 7KH� WUDQVIHU� RI� WKH� GDWD� WR� WKH� KDUG
GLVN�KDSSHQV�DW� WKH�UDWH�LW� LV�UHFHLYHG�EXW�WKH
WUDQVIHU�WR�WKH�PDVV�VWRUDJH�GHYLFH�SUHIHUDEO\
KDSSHQV� DW� WKH� PD[LPXP� ELW� UDWH� SRVVLEOH�
0RUHRYHU� IRU� WDSH� GULYHV�� WKH� WUDQVIHU� WR� WKH
WDSH� GULYH� VKRXOG� EH� ZLWK� FRQVWDQW� ELW� UDWH
VLQFH�PRVW�WDSH�GULYHV�GR�QRW�VXSSRUW�YDULDEOH
WUDQVIHU� UDWHV�� )RU� GLJLWDO� FRQVXPHU� WDSH
GULYHV� WKH�PD[LPXP� WUDQVIHU� VSHHG� LV� DW� WKLV
PRPHQW����0ESV��IRU�'�9+6��DQG����0ESV
�IRU� '9��� +LJKHU� ELW� UDWHV� DUH� SRVVLEOH� EXW
PRVW� FXUUHQW� SURGXFWV� �6WDQGDUG� 0RGH�� ZLOO
VXSSRUW� WKH� DERYH� ELW� UDWHV�� 6LQFH� WKRVH
WUDQVIHU� UDWHV� DUH� TXLWH� KLJK� WKH� 60$6+
GHYLFH�PD\�LQ�SULQFLSOH�VXSSRUW�WKH�UHFRUGLQJ
RI�WZR�RU�WKUHH�SURJUDPV�LQ�SDUDOOHO�SURYLGHG
WKDW� WKH� ELW� UDWH� RI� HDFK� SURJUDP� LV� QRW� WRR
KLJK�� )RU� FXUUHQW� '9%� WUDQVPLVVLRQV
EURDGFDVWHUV�XVH�EHWZHHQ���DQG���0ESV�DV� D
WUDQVPLVVLRQ� UDWH� IRU� HDFK� SURJUDP�� 7KH
UHFRUGLQJ� RI� WZR� SURJUDPV� DW� WKH� VDPH� WLPH
PD\�EH�DQ�DWWUDFWLYH� IHDWXUH�VLQFH��HVSHFLDOO\
GXULQJ� SHDN� HYHQLQJ� KRXUV�� LW� RIWHQ� RFFXUV
WKDW� LQWHUHVWLQJ� SURJUDPV� DUH� EURDGFDVWHG� DW
WKH� VDPH� WLPH�� 7KH� VSHHG� RI� WKH� KDUG� GLVF
GULYH�ZLOO�EH�LQ�JHQHUDO�QRW�DQ�LVVXH�VLQFH�WKH
GDWD� UDWHV� DUH� DOUHDG\� TXLWH� KLJK� DQG� ZLOO
LQFUHDVH� LQ� WKH� IXWXUH��+RZHYHU� WKH� VSHHG�RI
WKH�PDVV�VWRUDJH�GHYLFHV�PD\�SXW�UHVWULFWLRQV
RQ�WKH�UHFRUGLQJ�VSHHG��,Q�WKH�'9%�SURMHFW�D
JXLGHOLQH�KDV�EHHQ�SURSRVHG�WR�OLPLW�WKH�WRWDO
EDQGZLGWK�RI�DQ\�VLQJOH�SURJUDP�WR���0ESV�

7KLV� VHHPV� WR� EH� D� ELW� UDWH� ZKLFK� LV� TXLWH
DFFHSWDEOH�IRU�DQ\�GLJLWDO�YLGHR�EURDGFDVW�DQG
ZKLFK�LV�FXUUHQWO\�QRW�H[FHHGHG�E\�DQ\�'9%
EURDGFDVWHU�LQ�(XURSH�DV�IDU�DV�ZH�NQRZ��7KH
��0ESV�PD[LPXP�OLPLW�KDV�EHHQ�DFFHSWHG�E\
WKH� '9%� JURXS� DV� D� JXLGHOLQH� IRU
LPSOHPHQWDWLRQ�

5HWULHYDO
7KH� UHWULHYDO� WDVN� FRQVLVWV� RI� WZR� SDUWV�

7KH� UHWULHYDO�RI� LQIRUPDWLRQ� UHJDUGLQJ�ZKLFK
SURJUDPV� KDYH� EHHQ� VWRUHG� DQG� WKH� UHWULHYDO
RI�LQIRUPDWLRQ�LQVLGH�D�FKRVHQ�SURJUDP�

7KH� UHWULHYDO� RI� LQIRUPDWLRQ� RQ� WKH
VWRUHG� SURJUDPV� LV� RUJDQL]HG� XVLQJ� VHYHUDO
VRXUFHV�RI�LQIRUPDWLRQ��3UHIHUDEO\�ZH�XVH�WKH
6,� GDWD�ZKLFK� FDQ� JLYH� GHWDLOV� RI� D� SURJUDP
VXFK�DV� WKH� WLWOH�� JHQUH�� HWF��%XW� DOVR� WHOHWH[W
RIIHUV� D� VRXUFH� RI� LQIRUPDWLRQ� ZKHUH� VRPH
WHOHWH[W�SDJHV�JLYH�PRUH�GHWDLO�LQIRUPDWLRQ�RI
WKH� SURJUDP� EHLQJ� EURDGFDVWHG��:H� DUH� DOVR
ORRNLQJ� DW� SURJUDP� LQIRUPDWLRQ� ZKLFK� LV
DYDLODEOH� DW� WKH� :HE� VLWHV� RI� VHYHUDO
EURDGFDVWHUV� DOWKRXJK� WKLV� LV� QRW� D� SUHIHUUHG
VROXWLRQ�� 7KH� LQIRUPDWLRQ� FDQ� DOVR� EH
H[WHQGHG� E\� VKRUW� YLGHR� DEVWUDFWV� RI� WKH
SURJUDP�� $OO� WKLV� LQIRUPDWLRQ� LV� VWRUHG� LQ� D
GDWDEDVH�WRJHWKHU�ZLWK�WKH�LQIRUPDWLRQ�ZKHUH
WKLV�SURJUDP�LV�VWRUHG��WDSH�QXPEHU�DQG� WDSH
SRVLWLRQ��

7KH� UHWULHYDO� RI� LQIRUPDWLRQ� LQVLGH� D
SURJUDP� LV� D� TXLWH� GLIIHUHQW� WDVN�� ,W� FDQ� EH
FRPSDUHG� ZLWK� WKH� VHDUFK� IXQFWLRQV� RQ� D
9&5��+RZHYHU�LQ�60$6+�ZH�SUHIHU�WKDW�WKH
VHDUFK� IXQFWLRQV� DUH� QRW� GRQH� RQ� WKH� WDSH
GULYH� EXW� RQ� WKH� KDUG� GLVN�� 7KH� KDUG� GLVF
RIIHUV�PXFK�PRUH� IOH[LELOLW\� DQG� DOVR� KLJKHU
YLUWXDO� VHDUFK�VSHHGV�� ,Q�RUGHU� WR�GR� WKLV��ZH
QHHG� WR� DQDO\]H� WKH� LQFRPLQJ� $�9� VWUHDPV
DQG� PXVW� LGHQWLI\� HSLVRGHV� LQVLGH� D� JLYHQ
SURJUDP��7KLV�LV�GRQH�EDVHG�RQ�WKH�FRQFHSW�RI
NH\� IUDPHV� DQG� LQWHOOLJHQW� FOXVWHULQJ� RI� NH\
IUDPHV� LQWR� ODUJHU� ORJLFDO� XQLWV�� $OO� WKLV
LQIRUPDWLRQ� LV� DOVR� VWRUHG� LQ� WKH� GDWDEDVH
DJDLQ�DFFRPSDQLHG�E\�WKH�ORFDWLRQ�ZKHUH�WKH
FRUUHVSRQGLQJ�LQIRUPDWLRQ�LV�ORFDWHG�RQ�WDSH�



3OD\EDFN
7KH�60$6+�GHYLFH�FDQ��GXH� WR� LWV�KLJK

EDQGZLGWK�� VXSSRUW� LQ� SULQFLSOH� WKH� SOD\EDFN
RI�PRUH� WKDQ�RQH� SURJUDP� DW� WKH� VDPH� WLPH�
7KLV� FDQ� EH� XVHIXO� ZKHQ� LW� LV� XVHG� E\� PRUH
WKDQ�RQH�SHUVRQ�DW�WKH�VDPH�WLPH�DQG�DV�VXFK
LW� FDQ� IXQFWLRQ� DV� D� KRPH� VHUYHU�� %XW� LW� FDQ
DOVR� SOD\EDFN� RQH� SURJUDP� DQG� DW� WKH� VDPH
WLPH�UHFRUG�DQRWKHU�RQH�SURYLGHG�WKDW�WKH�VXP
RI� WKH� ELW� UDWHV� RI� WKH� WZR� SURJUDPV� LV� OHVV
WKDQ� WKH�PD[LPXP� WUDQVIHU� EHWZHHQ� WKH� GLVN
DQG� WKH� WDSH�� 7KLV� FRXOG� EH� D� XVHIXO� IHDWXUH
FRPSDUHG� WR� WKH� SRVVLELOLWLHV� RI� FXUUHQW
9&5¶V��$�9&5�FDQ�RQO\� UHFRUG�RU�SOD\EDFN
DW� DQ\� JLYHQ� PRPHQW� DQG� FDQQRW� SHUIRUP
ERWK�IXQFWLRQV�VLPXOWDQHRXVO\�

���� 2Q� WKH� RUJDQL]DWLRQ� RI
LQIRUPDWLRQ���7KH�UROH�RI�WKH�VHUYLFH
SURYLGHU

,I�ZH�EHOLHYH�LQ�WKH�DGYDQWDJHRXV�UROH�RI
ORFDO�VWRUDJH�WKHQ�WKH�SHRSOH�ZKR�SURYLGH�WKH
GLJLWDO� VHUYLFHV� VKRXOG� VWDUW� WKLQNLQJ� RI
RUJDQL]LQJ�WKHLU�LQIRUPDWLRQ�DFFRUGLQJO\��7KH
WZR� PDLQ� FXUUHQW� H[DPSOHV� RI� LQIRUPDWLRQ
VHUYLFHV� DUH� 5DGLR�79� EURDGFDVWV� DQG� :HE
VLWHV�� 7KH� ILUVW� VHUYLFHV� DUH� RUJDQL]HG� IRU
OLQHDU� QRQ�LQWHUDFWLYH� XVH� DQG� KDYH� WR� EH
SODQQHG� DW� OHDVW� RQH� ZHHN� LQ� DGYDQFH� WR� EH
DEOH� WR� SULQW� DOO� WKH� 79� PDJD]LQHV�� 9HU\
OLPLWHG� VXSSRUW� LV� JLYHQ� E\� WKRVH� VHUYLFH
SURYLGHUV�WR�VXSSRUW�WKH�UROH�RI�ORFDO�VWRUDJH�
7KH� :::� SURYLGHUV� RUJDQL]H� WKHLU
LQIRUPDWLRQ�IRU�LQWHUDFWLYH�XVH�EXW�DJDLQ�WKH\
GR� QRW� WDNH� \HW� DGYDQWDJH� RI� ORFDO� VWRUDJH
SRVVLELOLWLHV�

+RZ�FDQ�LQIRUPDWLRQ�EH�EHWWHU�RUJDQL]HG
E\� WKH� VHUYLFH� SURYLGHUV� WR� VXSSRUW� ORFDO
VWRUDJH"�,Q�RQH�RI�WKH�SUHYLRXV�FKDSWHUV�LW�KDV
EHHQ� H[SODLQHG� WKDW� D� SRVVLEOH� LQWHUHVWLQJ
FRQFHSW�IRU�60$6+�LV�WKH�IHDWXUH�RI�³LQWHUHVW
SURILOH�UHFRUGLQJ´��7R�PDNH� WKLV�SRVVLEOH� WKH
60$6+� GHYLFH� PXVW� EH� DEOH� WR� VHOHFW

DPRQJVW�WKH�EURDG�RIIHULQJ�RI�SURJUDPV�RQO\
WKRVH� WKDW� DUH�RI� LQWHUHVW� WR� WKH� VSHFLILF�XVHU�
7KLV� PHDQV� WKDW� HDFK� SURJUDP� PXVW� EH
DFFRPSDQLHG� E\� D� VXLWDEOH� GHVFULSWLRQ�� ,W� LV
QRW� VXUH�KRZ�H[WHQVLYH� WKLV� GHVFULSWLRQ�PXVW
EH��,W�LV�REYLRXV�WKDW��IRU�H[DPSOH�IRU�PRYLHV�
MXVW� GHVFULELQJ� LW� DV� ³D� PRYLH´� LV� QRW
VXIILFLHQW�VLQFH�WKHQ�HYHU\�PRYLH�ZLOO�KDYH�WR
EH� VWRUHG�� 7RJHWKHU� ZLWK� HDFK� PRYLH
DWWULEXWHV� VXFK� DV� PRYLH� W\SH�� PDLQ� DFWRU�V�
DQG�\HDU�RI�SURGXFWLRQ�ZLOO�SUREDEO\�DOVR�EH
UHTXLUHG�� ,Q� WKH� 60$6+� SURMHFW� ZH� DUH
LQYHVWLJDWLQJ� ZKDW� W\SH� RI� LQIRUPDWLRQ� LV
QHHGHG�IRU�HDFK�SURJUDP��,W�PXVW�EH�FOHDU�WKDW
WKH�60$6+�GHYLFH�QHHG�QRW�DOZD\V�WR�PDNH
���� SHUFHQW� FRUUHFW� GHFLVLRQV� VLQFH� WKH� XVHU
FDQ� HDVLO\� GHFLGH� QRW� WR� ZDWFK� D� UHFRUGHG
SURJUDP�� +RZHYHU� QRW� WRR� PDQ\� SURJUDPV
VKRXOG� EH� UHFRUGHG� DQG� WKHUH� LV� DQRWKHU
UHVWULFWLRQ��GHSHQGLQJ�RQ�WKH�GDWD�WUDQVIHU�UDWH
RI� WKH�60$6+�GHYLFH��RQO\���RU���SURJUDPV
PD\� EH� UHFRUGHG� LQ� SDUDOOHO� PDNLQJ� LW
QHFHVVDU\� WR� PDNH� D� VHOHFWLRQ� LQ� FDVH� PRUH
WKDQ���RU���SURJUDPV�ILW�WKH�LQWHUHVW�SURILOH�RI
WKH� XVHU�� 2QFH� WKH� SURJUDP� KDV� EHHQ
UHFRUGHG�� WKH�XVHU� LV� FRQIURQWHG�ZLWK� ILQGLQJ
EDFN� WKH� VWRUHG� LQIRUPDWLRQ�� $V� H[SODLQHG
EHIRUH�� WKHUH� KH� KDV� WZR� WDVNV�� UHWULHYH� D
SURJUDP� DQG� ILQGLQJ� LQVLGH� D� SURJUDP
LQWHUHVWLQJ� SDUWV�� )RU� WKH� ILUVW� WDVN�� WKH
GHVFULSWLRQ� ZKLFK� WKH� EURDGFDVWHU� KDV
SUHSDUHG�FDQ�EH�YHU\�XVHIXO�VLQFH�WKLV�FDQ�EH
VWRUHG�RQ�WKH�KDUG�GLVN�IRU�HDV\�UHWULHYDO�

%XW� WR� HQDEOH� WKH� VHFRQG� WDVN�� H[WUD
LQIRUPDWLRQ�LV�QHHGHG�DERXW�WKH�VWUXFWXUH�RI�D
SURJUDP�RU�SRVVLEOH�KLJKOLJKWV� LQ�D�SURJUDP�
)RU� GLIIHUHQW� W\SHV� RI� SURJUDPV� WKLV� PHDQV
GLIIHUHQW� WKLQJV��-XVW�RQH�H[DPSOH�� LQ�FDVH�RI
D� WDON� VKRZ� LW� ZLOO� EH� LQWHUHVWLQJ� WR� NQRZ
ZKLFK�SHRSOH�DUH� VSHDNLQJ�DW�ZKLFK�PRPHQW
DQG�ZKDW�VXEMHFWV�DUH�EHLQJ�GLVFXVVHG�DW�ZKDW
PRPHQW� VR� WKDW� WKH� XVHU� FDQ� HDVLO\� MXPS� WR
WKH� VHFWLRQ� WKDW� LQWHUHVWV� KLP�� 7KLV� W\SH� RI
H[WUD�LQIRUPDWLRQ�FDQ�EH�VXSSOLHG�IRU�IUHH�EXW
GLJLWDO�EURDGFDVW�RIIHUV�WKH�SRVVLELOLW\�WR�VHQG
WKLV� LQIRUPDWLRQ� HQFU\SWHG� DQG� PDNH� LW� RQO\



DYDLODEOH� WR� WKH� XVHU� IRU� D� IHH��$OO� WKLV� H[WUD
LQIRUPDWLRQ�VKRXOG�SUHIHUDEO\�EH�VLPXOFDVWHG
RQ� WKH� VDPH� WUDQVSRQGHU� DV� RQ� ZKLFK� WKH
DFWXDO�EURDGFDVW�ZLOO�KDSSHQ�VR� WKDW�QR�H[WUD
UHFHLYHUV� RU� WXQHUV� DUH� QHFHVVDU\� WR� UHFHLYH
WKLV�LQIRUPDWLRQ�

$QRWKHU� DUHD� RI� LQWHUHVW� LV� WKH
LQIRUPDWLRQ�ZKLFK� LV�DYDLODEOH� IURP�,QWHUQHW�
$W� WKLV� PRPHQW� ,QWHUQHW� LV� QRW� VR� DWWUDFWLYH
IRU� FRQVXPHUV� ZKHQ� D� ORW� RI� SLFWRULDO
LQIRUPDWLRQ�RU�YLGHR�KDV�WR�EH�GRZQORDGHG��,W
LV�SUHGLFWHG�E\�PDQ\�SHRSOH�WKDW�WKH�VSHHG�RI
,QWHUQHW�ZLOO�FRQWLQXH�WR�JURZ�EXW�RQO\�ZKHQ
WKH� WUDQVIHU� UDWH� ZLOO� JR� XS� WR� PRUH� WKDQ� �
0ESV� ZLOO� LW� EHFRPH� DWWUDFWLYH� WR� YLHZ� DQG
GRZQORDG� PRYLHV� �� EH� LW� DW� QRW� RSWLPDO
TXDOLW\���+RZHYHU�LW�FDQ�EH�H[SHFWHG� WKDW� IRU
PDQ\�VHUYLFHV�WKH�VSHHG�RI�GRZQORDGLQJ�ZLOO
UHPDLQ� D� YHU\� ELJ� SUREOHP� IRU� D� ORQJ� WLPH�
VLQFH� WKLV� DOVR� GHSHQGV� RQ� WKH� SRZHU� RI� WKH
:HE�VHUYHU�DQG�WKH�DPRXQW�RI�SDUDOOHO�KLWV� LW
FDQ� VXSSRUW�� 7KHUHIRUH� DOVR� IRU� ,QWHUQHW
VHUYLFHV�ZH�WKLQN�WKDW�ORFDO�VWRUDJH�PD\�RIIHU
VRPH�JUHDW�EHQHILWV��,QWHUQHW�LV�KRZHYHU�XVHG
IRU� PDQ\� RQ� OLQH� VHUYLFHV� DQG� XVHUV� H[SHFW
WKDW�WKH�LQIRUPDWLRQ�WKH\�UHFHLYH�LV�XS�WR�GDWH�
:KHQ�XVLQJ�ORFDO�VWRUDJH��DGYDQWDJH�FDQ�RQO\
EH� WDNHQ� ZKHQ� LQIRUPDWLRQ� KDV� EHHQ
GRZQORDGHG� DKHDG� RI� WLPH�� 7KLV� FDQ� HDVLO\
PDNH� WKH� ORFDOO\� VWRUHG� LQIRUPDWLRQ� RXW� RI
GDWH�� ,W� ZRXOG� EH� QLFH� LI� ,QWHUQHW� VHUYLFHV
FRXOG� FRQVWUXFW� WKHLU� LQIRUPDWLRQ� LQ� D� ZD\
ZKLFK� HDVLO\� VXSSRUWV� ORFDO� VWRUDJH�� :KHQ
H[DPLQLQJ�WKH�EXLOG�XS�RI�D� W\SLFDO�:HE�VLWH
WKH�DPRXQW�RI�QHZ�LQIRUPDWLRQ�ZKLFK�DSSHDUV
HDFK�GD\�LV�RQO\�D�PLQRU�IUDFWLRQ�RI�WKH�WRWDO
LQIRUPDWLRQ� DYDLODEOH� RI� WKH�:HE� VLWH�� (YHQ
LQVLGH�D�JLYHQ� D�:HE�SDJH�SKRWRJUDSKV�PD\
VWD\� WKH� VDPH� EXW� RQO\� SULFHV� PD\� FKDQJH�
$GYDQWDJH�FDQ�EH�WDNHQ�RI�WKLV�IDFW��6XSSRVH
D� XVHU� ZRUNV� D� ORW� GXULQJ� WKH� GD\� ZLWK� WKH
LQIRUPDWLRQ� RQ� VRPH� VSHFLILF�:HE� VLWHV�� +H
FRXOG�LQVWUXFW�KLV�FRPSXWHU�WR�GRZQORDG�HDFK
GD\� WKH� FRPSOHWH� :HE� VLWH� GXULQJ� VD\� WKH
HDUO\� PRUQLQJ� KRXUV�� ,W� EHFRPHV� LPSRUWDQW
KRZHYHU� WKDW� GXULQJ� WKH� QH[W� GD\�� ZKHQ� KH

ZLOO�FRQWDFW�WKH�:HE�VLWH�LQIRUPDWLRQ��KH�ZLOO
NQRZ� ZKLFK� LQIRUPDWLRQ� LV� VWLOO� YDOLG� DQG
ZKLFK� RI� WKH�:HE� SDJHV� KDYH� EHHQ� FKDQJHG
VLQFH� WKH� ODVW� XSGDWH�� ,QWHUQHW� SURWRFROV
SURYLGH� WKH�SRVVLELOLW\� WR�SHUIRUP� VXFK� WDVNV
EXW� WKH� LQIRUPDWLRQ� RQ� D�:HE� VLWH�PXVW� DOVR
EH� RUJDQL]HG� DFFRUGLQJO\�� &XUUHQWO\� WR
SHUIRUP�WKLV�WDVN�RQH�PXVW�VFDQ�WKH�FRPSOHWH
:HE�VLWH�DQG�FKHFN�WKH�GDWHV�RI�HDFK�SDJH��,W
FRXOG� EH� PRUH� FRQYHQLHQW� LI� WKH� :HE� VLWH
SURYLGHV�D�VHSDUDWH�ILOH�ZKLFK�FRQWDLQV�WKH�OLVW
RI� SDJHV� WKDW� KDYH� EHHQ� PRGLILHG�� DGGHG� RU
GHOHWHG� VLQFH� IRU� H[DPSOH� WKH� GD\� EHIRUH�� ,I
WKH� FRQWHQW� RI� D� :HE� VLWH� PD\� EHFRPH� WRR
ODUJH� WR� GRZQORDG� LW� HYHU\� GD\�� LW� LV
FRQFHLYDEOH� WR�PDNH� DOVR�ZHHNO\� GRZQORDGV
SRVVLEOH� DQG� WKDW� HDFK� GD\� RQO\� WKH� XSGDWHV
ZKLFK� KDYH� KDSSHQHG� GXULQJ� WKDW� ZHHN� DUH
XSGDWHG�RQ�WKH�ORFDO�VWRUDJH�V\VWHP�

��±�&RQFOXVLRQ

,W�PXVW�EH�REYLRXV� WKDW� WKH� FRPELQDWLRQ
RI� VXIILFLHQW� ORFDO� VWRUDJH� DQG� WKH� VXSSRUW
WKHUHRI� E\� VHUYLFH� SURYLGHUV� ZLOO� EH� D� ELJ
EHQHILW�IRU�XVHUV�LQ�WKH�IXWXUH��6WRUDJH�GHYLFHV
ZLWK� VXIILFLHQW� FDSDFLW\�DQG�DW� VXIILFLHQW� ORZ
SULFHV�ZLOO� DSSHDU� RQ� WKH�PDUNHW� LQ� WKH� QHDU
IXWXUH��7KH\�ZLOO� RIIHU� FDSDFLWLHV� IURP���� WR
��� *LJDE\WH� RQ� D� VLQJOH� FDUULHU� �PDJQHWLF
WDSH� RU� RSWLFDO� GLVF�� DQG� D� FROOHFWLRQ� RI� ��
WDSHV� �RU� ���� GLVFV�� RIIHUV� D� 7HUDE\WH� RI
VWRUDJH� LQ� WKH� KRPH��6HYHUDO� LQWHUHVWLQJ� QHZ
ZD\V�KDYH�EHHQ�SUHVHQWHG�RQ�KRZ�WKLV�FDQ�EH
XVHG� DQG� LW� KDV� EHHQ� H[SODLQHG� KRZ� WKH
VHUYLFH� SURYLGHUV� FDQ� SURYLGH� H[WUD
LQIRUPDWLRQ� WR� JHW� WKH� PRVW� EHQHILWV� RI� WKH
V\VWHP��:H� KRSH� WKDW� VHUYLFH� SURYLGHUV� VWDUW
WR�FRQVLGHU�QRZ� WKH�QHZ�SRVVLELOLWLHV�ZH�DUH
RIIHUHG� E\� ORZ� FRVW� GLJLWDO� VWRUDJH� DW� KRPH
DQG� WKDW� WKH\� VWDUW� WKLQNLQJ� RQ� KRZ� WR
RUJDQL]H� WKHLU� VHUYLFHV� WR� WDNH� IXOO� DGYDQWDJH
RI� WKLV�� ,Q� WKH� HQG� WKH� FRQVXPHU� ZLOO
DSSUHFLDWH� WKH� QLFH� SRVVLELOLWLHV� RIIHUHG� WR
KLP�� 7R� FRQFOXGH� WKLV� SDSHU� ,� ZDQW� WR



DFNQRZOHGJH� WKH� ZRUN� RI� WKH� PDQ\� SHRSOH
ZKR� DUH� FRQWULEXWLQJ� WR� WKH� 60$6+� SURMHFW
IURP� WKH� GLIIHUHQW� SDUWLFLSDWLQJ� LQVWLWXWHV�
0RUH� LQIRUPDWLRQ� UHJDUGLQJ� WKH� SDUWQHUV� RI
WKH� SURMHFW� EXW� DOVR� UHIHUHQFHV� WR� RWKHU
60$6+� SXEOLFDWLRQV� FDQ� EH� IRXQG� DW� WKH
IROORZLQJ�:HE�DGGUHVV�
KWWS���ZZZ�H[WUD�UHVHDUFK�SKLOLSV�FRP�HXSURMHFWV�VPDVK

SUHVHQWDWLRQ�DW�,0$*,1$
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