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0HWD�GDWD� DQG� XVHU� SURILOHV� DUH� HPHUJLQJ� VWDQGDUGV�
ZKLFK� VKRXOG� VLPSOLI\� ZRUN� RI� DJHQWV�� 5HPRWH� (GXFD�
WLRQ� $SSOLFDWLRQ� �5($�� LV� RQH� RI� VXFK� DSSOLFDWLRQV�
ZKLFK�FDQ�EHQHILW�IURP�WKH�XVH�RI�DJHQWV��,Q�WKH�DUWLFOH
ILUVW� WKH� VLWXDWLRQ� LQ� ILHOGV� RI�PHWD�GDWD� DQG� XVHU� SUR�
ILOHV�LV�GLVFXVVHG��,W�LV�IROORZHG�E\�D�VXJJHVWLRQ�RI�SRV�
VLEOH�XVH�RI�DJHQWV�LQ�5($��EDVHG�RQ�PHWD�GDWD�DQG�XVHU
SURILOHV��7KUHH�PDMRU�WDVNV�IRU�DJHQWV�LQ�5($�DUH�LGHQ�
WLILHG

�� ,QWURGXFWLRQ

,QFUHDVLQJ�QXPEHU�RI�GRFXPHQWV�DYDLODEOH�RQ�,QWHUQHW�LV
PDNLQJ� RUJDQLVHG� VHDUFK� DOPRVW� LPSRVVLEOH�� 3HRSOH
KDYH� GLIIHUHQW� SUHIHUHQFHV� DQG� LQWHUHVWV�� ZKLFK� PDNHV
HDFK� VHDUFK� XQLTXH�� ,Q� RUGHU� WR� PDNH� WKHVH� VHDUFKHV
PRUH� XVHU�IULHQGO\� QHZ� WRROV� KDYH� HPHUJHG�� FDOOHG
DJHQWV�� �$JHQWV�DUH�QRW�XVHG�RQO\� WR�SHUIRUP� VHDUFKHV�
EXW� WR� PDNH� DSSOLFDWLRQV� PRUH� SHUVRQDO� DQG� HIILFLHQW�
2QH�RI�VXFK�DSSOLFDWLRQV�LV�5HPRWH�(GXFDWLRQ�$SSOLFD�
WLRQ��5($���ZLWK�IRFXV�RQ�SUHVHQWLQJ�OHVVRQV�LQ�DQ�HIIL�
FLHQW�DQG�LQWHUHVWLQJ�ZD\�
7R� FUHDWH� DSSURSULDWH� HQYLURQPHQW� IRU�ZRUN� RI� DJHQWV�
VRPH�UHTXHVWV�KDYH�WR�EH�PHW��)LUVW��GRFXPHQWV�PXVW�EH
HTXLSSHG� ZLWK� VWUXFWXUHG� DQG� GHWDLOHG� GHVFULSWLRQV
FDOOHG�PHWD�GDWD��DQG�VHFRQG��XVHUV�KDYH�WR�JHW�SURILOHV�
VR�DJHQWV�FDQ�ZRUN�EDVHG�RQ�PRGHOV��GHVFULELQJ�XVHUV�
,Q� SDVW� \HDUV� TXLWH� VRPH� ZRUN� KDV� EHHQ� GRQH� LQ� WKLV
DUHD��ZKLFK�ZLOO�HYHQWXDOO\�OHDG�WR�VWDQGDUGV�

�� 0HWD�GDWD

)LQGLQJ� D� SDUWLFXODU� LWHP� RQ� WKH� :RUOG� :LGH� :HE� LV
VLPLODU� WR� VWDQGLQJ� LQ� WKH� URRP� IXOO� RI� XQRUJDQLVHG
ERRNV��RQO\�QRZ�WKH�QXPEHU�RI�FKRLFHV� LV�H[SRQHQWLDO�
7KH� SRWHQWLDO� RI� WKH�:HE� IRU� SURYLGLQJ� ULFK� PDWHULDOV
DQG� H[SHULHQFHV� LV� RIWHQ� DEDQGRQHG� DV� SHRSOH� ILQG
WKHPVHOYHV� UHO\LQJ�VROHO\�RQ�VWUDWHJLHV�RI�KLW� DQG�PLVV�

&RPPRQO\� XVHG� DUH� VHDUFK� HQJLQHV�� ZKLFK� LQ� JHQHUDO
XVH�IRXU�W\SHV�RI�VHDUFK�>�@�
�)XOO�WH[W� VHDUFK� HQJLQHV� �DOVR� UHIHUUHG� WR� DV� IUHH�WH[W
VHDUFK� HQJLQHV�� DQDO\VH� WKH� FRQWHQWV� RI� ILOHV� RQ� UHIHU�
HQFHG�VLWHV�LQ�VXFK�D�ZD\��DV�WR�DOORZ�XVHUV�WR�VHDUFK�IRU
DQ\� VWULQJ� RI� WH[W� WKH\� ZLVK� WR� ILQG�� &DWDORJXH�EDVHG
VHDUFK�HQJLQHV��DOVR�NQRZQ�DV�LQGH[�VHDUFK�HQJLQHV��XVH
VRPH� IRUP� RI� FODVVLILFDWLRQ� V\VWHP�� WR� KHOS� XVHUV� WR
LGHQWLI\� ILOHV�� WKDW�KDYH�EHHQ� ODEHOOHG�E\�KXPDQ�DJHQWV
DV�SURYLGLQJ�XVHIXO� LQIRUPDWLRQ�RQ�D�SDUWLFXODU�VXEMHFW�
0HWD�VHDUFK� HQJLQHV� �DOVR� NQRZQ� DV� PXOWL�VHDUFK� HQ�
JLQHV��DOORZ�XVHUV� WR�VHDUFK�IRU� WKH�VDPH�NH\ZRUGV�XV�
LQJ�PRUH� WKDQ�RQH�VHDUFK�HQJLQH��HLWKHU�VHTXHQWLDOO\�RU
VLPXOWDQHRXVO\�� 6SHFLDOLVW� VHDUFK� HQJLQHV� DUH� VSHFLIL�
FDOO\�GHVLJQHG�WR�SURYLGH�UHVSRQVHV�UHOHYDQW�WR�VSHFLILF
DUHDV�RI�NQRZOHGJH�>�@�� �7\SLFDOO\�VHDUFK�HQJLQHV�VHHN
WR� PDNH� WKH� PD[LPXP� SRVVLEOH� QXPEHU� RI� 
KLWV
�� DQG
WKHQ� UHO\� RQ� XVHUV� VFDQQLQJ� WKURXJK� OLVWV� RI� SRVVLEOH
VRXUFHV�WR�LGHQWLI\�WKRVH�UHOHYDQW�WR�WKHLU�VHDUFK���1XP�
EHU� RI� LUUHOHYDQW� 
KLWV
� DPRQJ� WKHP� LV� XVXDOO\� PXFK
KLJKHU�WKHQ�RI�UHOHYDQW�RQHV��ZKLFK�PDNHV�XVH�RI�DXWR�
PDWHG� WRROV� VXFK� DV� DJHQWV� SUDFWLFDOO\� LPSRVVLEOH�
7KHUHIRUH� WKH� :RUOG� :LGH� :HE� UHTXLUHV� D� FRPPRQ
PHWKRGRORJ\�DQG� ODQJXDJH�IRU�GHVFULELQJ�RQOLQH� OHDUQ�
LQJ� DQG� RWKHU� UHVRXUFHV�� WKDW� ZLOO� IDFLOLWDWH� SXUSRVHIXO
DQG�HIIHFWLYH�VHDUFKLQJ��1DUURZLQJ�D�VHDUFK�LQ�D�ERRN�
VWRUH�RU� OLEUDU\�EHJLQV�E\� LGHQWLI\LQJ�SDUWLFXODU�FKDUDF�
WHULVWLFV�RI�WKH�GHVLUHG�ERRN��7KH�PXOWLSOH�FDWHJRULHV�RI
WKH� FDUG� FDWDORJXH� V\VWHP� �H�J�� VXEMHFW�� DXWKRU�� WLWOH�
SURYLGH�VHYHUDO�GLIIHUHQW�SDWKV�WR�WKH�VDPH�REMHFW��7KHVH
GHVFULSWLYH� FDWHJRULHV� DUH� PHWD�GDWD� DERXW� WKH� REMHFW�
2QOLQH�PDWHULDOV�QHHG�D�VLPLODU�V\VWHP�RI�PHWD�GDWD�
7KH� ,QVWUXFWLRQDO�0DQDJHPHQW� 6\VWHPV� 3URMHFW� �,06��
DQ�(GXFRP�1/,,�LQLWLDWLYH��LV�GHYHORSLQJ�D�VSHFLILFDWLRQ
DQG� VRIWZDUH� IRU� PDQDJLQJ� RQOLQH� OHDUQLQJ� UHVRXUFHV�
/HDUQLQJ�UHVRXUFHV�QRW�RQO\�LQFOXGH�HGXFDWLRQDO�FRQWHQW
EXW� DOVR� SHRSOH�� HGXFDWLRQDO� VHUYLFH� FRPSDQLHV�� WRROV�
DQG�DFWLYLWLHV�
�$FFRUGLQJ� WR� WKHLU� VXJJHVWLRQ�� PHWD�GDWD� LV� RUJDQLVHG
LQWR� FDWHJRULHV�� RU� ILHOGV�� (DFK� ILHOG� UHSUHVHQWV� D� FKDU�
DFWHULVWLF�RI� WKH� OHDUQLQJ� UHVRXUFH�� IRU� H[DPSOH�� WKH� UH�
VRXUFH
V� WLWOH�� LWV� XQLTXH� LGHQWLILFDWLRQ� QXPEHU�
VXPPDU\��ODQJXDJH�HWF��(DFK�ILHOG�KDV�D�YDOXH�DQG�VRPH



ILHOGV�PD\� KDYH�PXOWLSOH� YDOXHV�� )RU� H[DPSOH�� WKH� DE�
VWUDFW�ILHOG�PD\�KDYH�RQO\�RQH�YDOXH��D�EULHI�VXPPDU\�RI
WKH�PDWHULDO�� RU� WKH� ILHOG�PD\� KDYH�PXOWLSOH� YDOXHV�� LI
WKH� VDPH� DEVWUDFW� LV� SURYLGHG� LQ� VHYHUDO� GLIIHUHQW� ODQ�
JXDJHV�� � 0RUH� LPSRUWDQW� ILHOGV� DUH� PDQGDWRU\�� RWKHUV
DUH� RSWLRQDO� 7KHUH� DUH� PXOWLSOH� VFKHPDV� XVHG� IRU� GH�
VFULSWLRQ�RI�HGXFDWLRQDO�UHVRXUFHV��GHSHQGLQJ�RQ�LWV�W\SH
DQG� SXUSRVH�� EXW� DOO� GHULYH� IURP� WKH� %DVH� PHWD�GDWD
VFKHPD�� %DVH� PHWD�GDWD� VFKHPD� ZLWK� QR� RSWLRQDO� HOH�
PHQWV�LV�SUHVHQWHG�EHORZ�

�����*HQHUDO�
����������,GHQWLILHU��',GHQWLILHU
����������7LWOH��'/DQJ6WULQJ
�����&KDUDFWHULVWLFV
����������/DQJXDJH��'/RFDOH
����������'HVFULSWLRQ��'/DQJ6WULQJ
����������'LVFLSOLQH�
���������������7D[RQ3DWK�
��������������������6RXUFH��'6RXUFH
��������������������7D[RQ��'(QWU\
�����/LIH�F\FOH�
����������9HUVLRQ��''HFLPDO
����������&UHDWH�
���������������'DWH��''DWH
���������������&RQWULEXWH�
��������������������5ROH��'9RFDEXODU\
��������������������3HUVRQ��'3HUVRQ
����������3XEOLVK
���������������2UJDQLVDWLRQ��'2UJDQL]DWLRQ
���������������'DWH��''DWH
�����0HWD�PHWDGDWD�
����������&UHDWH�
���������������'DWH��''DWH
���������������3HUVRQ��'3HUVRQ
���������������2UJDQLVDWLRQ��'2UJDQLVDWLRQ
����������6FKHPH��'6WULQJ
�����7HFKQLFDO�
����������)RUPDW��')RUPDW
����������/RFVSHF��'/RFVSHF
����������265HTXLUHPHQWV�
���������������2SHUDWLQJ�6\VWHP��'9RFDEXODU\
�����5LJKWV�PDQDJHPHQW�
����������5ROH��'9RFDEXODU\
����������&RQGLWLRQV�
���������������3ULFH�
��������������������0RQHWDU\�XQLW��'9RFDEXODU\��LI�DPRXQW��!
��
��������������������$PRXQW��''HFLPDO

,Q�RUGHU� WR�DGG�PHWD�GDWD� WR�ZHE�SDJHV� �DQG� UHVRXUFHV
GLVSOD\HG�ZLWKLQ�ZHE�SDJHV���,06�UHFRPPHQGV�HPEHG�
GLQJ�LQOLQH�WKH�PHWD�GDWD�DV�;0/�5')���)RU�EDFNZDUG
FRPSDWLELOLW\� ZLWK� EURZVHUV� WKDW� GR� QRW� VXSSRUW
;0/�5')��,06�UHFRPPHQGV�XVLQJ�WKH�+70/�OLQN�WDJ
DV� VXJJHVWHG� E\� WKH� :RUOG� :LGH� :HE� &RQVRUWLXP>�@
L�H��
�OLQN�UHO �PHWD���KUHI �P\GRF0HWD�GDWD�!
��ZKHUH
P\GRF0HWD�GDWD�LV�D�ILOH�FRQWDLQLQJ�PHWD�GDWD�DERXW�LWV
+70/�SDJH�

�� 8VHU�PRGHO

�8VHU�SURILOHV� DUH�PRELOH�� XVHU�FRQWUROOHG� FROOHFWLRQV� RI
SHUVRQDO�DQG�HGXFDWLRQDO�GDWD� LQFOXGLQJ�SHUVRQDO� LQIRU�
PDWLRQ�� SHUIRUPDQFH� LQIRUPDWLRQ�� DQG� SUHIHUHQFH� LQ�
IRUPDWLRQ�� 7KLV� GDWD� UHSUHVHQWV� D� ULFK� UHVRXUFH� WKDW� D
XVHU� FDQ� GUDZ� RQ� WR� IDFLOLWDWH�� FXVWRPLVH�� DQG�PDQDJH
KLV�RU�KHU�OHDUQLQJ�H[SHULHQFH�V��
�$� XVHU� PRGHO� ZLOO� W\SLFDOO\� FRYHU� GLIIHUHQW� DVSHFWV� RI
HYHU\� XVHU� OLNH� FDSDELOLWLHV�� VNLOOV�� NQRZOHGJH�� HWF�
ZKLFK� PD\� UHIHU� WR� GLIIHUHQW� DSSOLFDWLRQ� WRSLFV�� 8VHU
PRGHOV� VKRXOG� EH� RUJDQLVHG� LQ� VR� FDOOHG� GRPDLQV�� DF�
FRUGLQJ�WR�WKHPDWLFDO�UHOHYDQFH�RI�XVHU�PRGHO�FRQWHQWV�
7KH\� FDQ� EH� UHSUHVHQWHG� ZLWK� WUHH� VWUXFWXUHV�� $W� WKLV
VWDJH� ),3$� VWLOO� KDVQ
W� VWDQGDUGLVHG� WKH� DVSHFWV� RI
VWUXFWXUH�RI�XVHU�PRGHOV�DQG�DW� OHDVW� SHUKDSV� WKH�PLQL�
PDO� VHW� RI� XVHU� PRGHO� FRQWHQWV�� >�@� 7KLV� KDV� EHHQ� DW�
WHPSWHG� LQ� DFWLYLWLHV� OLNH� 3�3�� VWDQGDUGV� OLNH� 9&$5'
DQG�2SHQ�3URILOLQJ�6WDQGDUG��236��
�7KH�ODWHU�LV�PXWXDO�HIIRUW�RI�1HWVFDSH�&RPPXQLFDWLRQV
&RUSRUDWLRQ�� )LUHIO\�1HWZRUN�� ,QF��� DQG�9HULVLJQ�� ,QF��
ZKLFK� DQQRXQFHG� WKH� 236�� D� SURSRVHG� VWDQGDUG� WKDW
HQDEOHV� SHUVRQDOL]DWLRQ� RI� ,QWHUQHW� VHUYLFHV� ZKLOH� SUR�
WHFWLQJ�XVHUV
�SULYDF\��7KLV�QHZ�SURSRVHG�VWDQGDUG�ZLOO
SURYLGH� ,QWHUQHW� VLWH� GHYHORSHUV� ZLWK� D� XQLIRUP� DUFKL�
WHFWXUH� IRU� OHYHUDJLQJ� 3HUVRQDO� 3URILOH� LQIRUPDWLRQ� WR
RIIHU� LQGLYLGXDOV� WDLORUHG� FRQWHQW�� � JRRGV� DQG� VHUYLFHV
WKDW� PDWFK� WKHLU� SHUVRQDO� SUHIHUHQFHV�� ,QGLYLGXDOV� ZLOO
KDYH� D�3HUVRQDO�3URILOH� WKDW� FRQWDLQV� WKHLU� SHUVRQDO� LQ�
IRUPDWLRQ��7KLV�SURILOH�ZLOO�EH�VWRUHG�RQ� WKHLU�SHUVRQDO
FRPSXWHU��7KH�ILUVW�WLPH�WKDW�DQ�LQGLYLGXDO�YLVLWV�D�ZHE�
VLWH� WKDW� VXSSRUWV� 236�� WKH� ZHEVLWH� ZLOO� UHTXHVW� LQIRU�
PDWLRQ�IURP�WKH�3HUVRQDO�3URILOH�
��236�DOORZV�IRU�WKH�WUXVWHG�H[FKDQJH�RI�LQIRUPDWLRQ�RI
DQ\�VRUW�DQG�LV�IXOO\�H[WHQVLEOH��7KHUH�LV�D�VPDOO�QXPEHU
RI��ZHOO�NQRZQ�VHFWLRQV��FRQWDLQHG�LQ�3HUVRQDO�3URILOHV�
7KH� ILUVW� LV� D� 8QLTXH� ,GHQWLILHU� WKDW
V� DVVLJQHG� WR� WKH
3HUVRQDO�3URILOH�ZKHQ�LW
V�ILUVW�FUHDWHG��7KH�VHFRQG�LV�D
8QLTXH�,GHQWLILHU� WKDW� LV�XQLTXH�WR�HDFK�VHUYLFH�YLVLWHG�
DQG� RQO\� DYDLODEOH� WR� WKDW� VHUYLFH�� 7KH� WKLUG� LV� EDVLF
GHPRJUDSKLF�LQIRUPDWLRQ��&RXQWU\��=LS�&RGH��$JH�DQG
*HQGHU��WKDW
V�RI�XVH�WR�D�EURDG�UDQJH�RI�ZHEVLWHV��7KH
IRXUWK�LV�FRQWDFW�LQIRUPDWLRQ��EDVHG�RQ�WKH�Y&DUG�VWDQ�
GDUG���VXFK�DV�QDPH��DGGUHVV��]LS�RU�SRVWDO�FRGH��FRXQWU\
RI�UHVLGHQFH�� WHOHSKRQH�QXPEHU��ID[�QXPEHU��HOHFWURQLF
PDLO�DGGUHVV�� HWF��7KHUH�ZLOO� DOVR�EH� WKH�SRVVLELOLW\� IRU
FUHDWLQJ� VHFWLRQV� IRU� FRPPHUFH� LQIRUPDWLRQ� �VXFK� DV
&UHGLW�&DUG� QXPEHUV�� H&DVK�� HWF��� DQG� VLWH�VSHFLILF� LQ�
IRUPDWLRQ��VXFK�DV�GHWDLOHG�SHUVRQDO�SUHIHUHQFHV��IDYRU�
LWH� ERRNV�� PDJD]LQHV� DQG� PXVLF�� WKDW� DUH� RI� YDOXH� WR
XVHUV�LQ�WKH�FRQWH[W�RI�RQH�RU�D�VPDOO�JURXS�RI�ZHEVLWHV�
236�SODFHV� LQGLYLGXDOV� LQ� IXOO�FRQWURO�RI� WKHLU�SHUVRQDO
LQIRUPDWLRQ�DQG�WKH\�FDQ�FKRRVH�WR�UHOHDVH�DOO��VRPH�RU
QRQH�RI�WKHLU�LQIRUPDWLRQ�WR�ZHEVLWHV�WKDW�UHTXHVW�LW>�@�
�,W�VHHPV�WKDW�DW�SUHVHQW�PRPHQW�WKHUH�LV�QR�VWDQGDUGLVHG



XVHU�SURILOH�PRGHO��\HW���XVHG�IRU�HGXFDWLRQDO�SXUSRVHV�
:KDW� FDQ� EH� XVHG� DUH� JHQHUDO� VXJJHVWLRQV� H�J�� 236�
ZLWK�DGGHG�LWHPV�IRU�HDFK�VSHFLILF�DSSOLFDWLRQ�
�:KDWHYHU� WKH� XVHU� PRGHO� VKDOO� EH�� LW� VKRXOG� DOORZ� LQ�
VSHFWLRQ� DQG� DOWHULQJ� RI� KHU�KLV� XVHU�PRGHO� LQ� WKH� V\V�
WHP��+RZHYHU��WKH�XVHU�PRGHO�LV�QRW�DOZD\V�LQ�WKH�IRUP
ZKHUH� WKH�XVHU� FRXOG� LQWHUSUHW� LW� IURP�YDULRXV� SDUDPH�
WHUV�DQG�UXOHV��$OVR�LQ�WKLV�FDVH��WKH�XVHU�VKRXOG�EH�DEOH
WR�SUHGLFW�WKH�HIIHFWV�RI�WKH�DGDSWLYLW\��DQG��LI�V�KH�LV�QRW
DEOH�WR�ILQH�WXQH�WKH�PRGHO��V�KH�VKRXOG�DW�OHDVW�EH�DEOH
WR�WXUQ�WKH�PRGHO�RII��,I�SUHIHUHQFHV�DUH�KDUG�WR�LGHQWLI\
IURP�XVHU�EHKDYLRXU�� OLNH�XVHU¶V�NQRZOHGJH�DQG�KDELWV�
ZH�FDQ�HDVLO\�DVN� WKH�XVHU�DERXW�KHU�KLV�SUHIHUHQFHV�� ,W
LV�PRUH� GLIILFXOW� IRU� WKH� XVHUV� WR� GHVFULEH� WKHLU� NQRZO�
HGJH�RU�WKHLU�KDELWV��$Q�LGHDO�XVHU�SURILOH�VKRXOG�LQFOXGH
LQIRUPDWLRQ� RQ� KRZ� WKH� XVHU� ORRNV�� ZKDW� GRHV� V�KH
NQRZ�� ZKDW� LV� V�KH� LQWHUHVWHG� LQ� DQG� ZKDW� DUH� KHU�KLV
KDELWV�� +RZHYHU�� WKH� IHZ� FRPPHUFLDO� VXFFHVVHV� KDYH
HLWKHU�KDG�D�YHU\�VLPSOH�NQRZOHGJH�RI�WKH�XVHU�RU�KDYH
FUHDWHG� WKHLU�DGDSWDWLRQV�EDVHG�RQ�ZKDW� WKH�RWKHU�XVHUV
GR��UDWKHU�WKDQ�FRPSOH[�PRGHOV�RI�LQGLYLGXDO�XVHUV��>�@
�
�

�� 8VH�RI�DJHQWV�LQ�5($

/HDUQLQJ�PHDQV� DQG� HQYLURQPHQW� DUH� WZR� YHU\� LPSRU�
WDQW�IDFWRUV�ZKHQ�ZH�DUH�WDONLQJ�DERXW�HIILFLHQW�OHDUQLQJ�
,W�LV�QRW�RQO\�LPSRUWDQW�ZKDW�LV�WKH�FRQWHQW�RI�D�OHVVRQ�
EXW�DOVR�KRZ��LW�LV�RUJDQLVHG�DQG�SUHVHQWHG�WR�D�VWXGHQW�
5($� ZDV� GHVLJQHG� WR� SURYLGH� VWXGHQWV� ZLWK� DQ� LQWHU�
HVWLQJ�DQG�KHOSIXO�XVHU�LQWHUIDFH�RQ�RQH�KDQG�DQG�ZLWK�D
ULFK� YDULHW\� RI� SRVVLEOH� OHVVRQV� RQ� WKH� RWKHU�� 7KH� ILUVW
PHDQV� LW� HQDEOHV� DFWLYH� �VXUILQJ�� WKURXJK� OHVVRQV� DQG
SRVVLELOLW\� RI� SUHVHQWLQJ� WKHP� LQ� PDQ\� GLIIHUHQW� ZD\V
�H�J��WH[WXDO�GRFXPHQWV��YLGHR�DQG�VRXQG�FOLSV�� LQWHUDF�
WLYH�DSSOHWV��YUPOV��DQLPDWLRQV�HWF���7KH�ODWHU�PHDQV�LW�LV
XVLQJ�PDVVLYH�VWRUDJH�GHYLFH��ZKLFK�FDQ�UHFRUG�WHQV�RI
JLJDE\WHV� RI� OHVVRQV�� 7KH� PDVVLYH� VWRUDJH� GHYLFH� LV� D
OLQHDU� WDSH� IURP� ZKLFK� SDUWV� RI� OHVVRQV� DUH� FRSLHG� WR
KDUG�GLVN�DQG�DFFHVVHG�IURP�WKHUH��%XW� WKHVH� LPSRUWDQW
FKDUDFWHULVWLFV�DORQH�DUH�QRW�HQRXJK��6RPH� LQWHOOLJHQFH
LV�QHFHVVDU\�WR�PDQDJH�DOO�WKH�IXQFWLRQV�LQ�EHVW�SRVVLEOH
ZD\��,Q�RUGHU�WR�PDNH�LW�PRUH�HIILFLHQW��5($�LV�JRLQJ�WR
EH�HTXLSSHG�ZLWK�DJHQWV�
7KUHH� PDMRU� DJHQW� WDVNV� FDQ� EH� LGHQWLILHG� DW� WKLV� PR�
PHQW�IRU�XVH�LQ�5($�

�� SUHVHQWDWLRQ��RI��OHVVRQV
�VWUXFWXUH�LQ�WKH�XVHU�LQWHU�
IDFH

�� FUHDWLRQ�RI�OHVVRQV�IURP�PDWHULDO�VDYHG�RQ�PDVVLYH
VWRUDJH�GHYLFH

�� VPDUW�FDFKLQJ�RI�OHVVRQV�RQ�KDUG�GLVN

�,QWHOOLJHQFH� LQ� WKH� XVHU� LQWHUIDFH�PD\� YLRODWH� PDQ\� RI
WKH� JRRG� XVDELOLW\� SULQFLSOHV� GHYHORSHG� IRU� GLUHFW� PD�

QLSXODWLRQ�V\VWHPV��7KRVH�SULQFLSOHV� LQFOXGH�JLYLQJ�WKH
XVHU� FRQWURO� RYHU� WKH� V\VWHP�� PDNLQJ� WKH� V\VWHP� SUH�
GLFWDEOH�VR�WKDW�LW�DOZD\V�JLYHV�WKH�VDPH�UHVSRQVH�JLYHQ
WKH� VDPH� LQSXW� DQG� PDNLQJ� WKH� V\VWHP� WUDQVSDUHQW� VR
WKDW�WKH�XVHU�FDQ�XQGHUVWDQG�VRPH�RI�LWV�LQQHU�ZRUNLQJV�
7KHVH�SULQFLSOHV�LQFUHDVH�WKH�HIILFLHQF\�RI�DJHQW�V\VWHP
DQG�SUHYHQW�IURP�XQZDQWHG�DJHQW�EHKDYLRXU�
�8VHU� LQWHUIDFH� DJHQWV� FDQ� IROORZ� WKH� VSLULW� RI� WKH� XVHU
LQWHUIDFH�GHVLJQ�JXLGHOLQHV�E\�>�@�
�� &RQWURO��WKH�XVHU�VKRXOG�EH�DEOH�WR�WXUQ�WKH�XVHU�LQ�

WHUIDFH�DJHQW�RII�DQG�WR�XQGR�LWV�DFWLRQV�ZKHQ�SRVVL�
EOH�

�� 3UHGLFWDELOLW\��WKH�XVHU�VKRXOG�EH�DZDUH�RI�WKH�UXOHV�
ZKLFK�WKH�DJHQW�IROORZV�

�� 7UDQVSDUHQF\��DOWKRXJK�LW�LV�XVXDOO\�XQQHFHVVDU\�DQG
WRR�GLIILFXOW� WR�XQGHUVWDQG� WKH� FKDUDFWHULVWLFV�RI� WKH
DJHQW� LQ�GHWDLOV�� WKH�XVHU�VKRXOG�DW� OHDVW�NQRZ�ZKDW
LQIRUPDWLRQ� WKH�DJHQW�PRQLWRUV��ZKDW�RXWSXW� LW� SUR�
YLGHV�DQG�ZKDW�DUH� WKH�EDVLF� UXOHV�RI� UHDVRQLQJ�DQG
RSHUDWLRQ�

$QRWKHU�SUREOHP�LV�FUHDWLRQ�RI�XVHU�SURILOH�� ,W� LV�FOHDU
WKDW�PRVW�RI�DJHQWV¶�DFWLRQV�ZLOO�UHO\�RQ�DFTXLUHG�XVHU
SURILOH�� �7KH�TXHVWLRQV� WKDW�DULVH�DUH�ZKLFK�DVSHFWV�RI
XVHU� SURILOH� WR� FDSWXUH�� ZKDW� LQIRUPDWLRQ� GRHV� XVHU¶V
EHKDYLRXU� JLYH� XV� RQ� KLV�KHU� DFWXDO� LQWHQWLRQV� DQG
SUHIHUHQFHV� DQG� ILQDOO\�ZKDW� XVH� FDQ� EH�PDGH� RI� DQ\
VXFK� LQIRUPDWLRQ� FDSWXUHG�� � 1R� VWDQGDUGV� KDYH� EHHQ
PDGH� LQ� WKLV� ILHOG�� H[FHSW� IRU� VRPH�YHU\� JHQHUDO� VXJ�
JHVWLRQV���,W�LV�FOHDU�WKRXJK��WKDW�WKH�XVHU�SURILOH�VKRXOG
EH�

�� G\QDPLFDO��LWV�FRQWHQWV�VKRXOG�EH�XSGDWHG�WKURXJK
REVHUYDWLRQ�RI�XVHUV�DFWLRQV

�� KLHUDUFKLFDO��FRQWHQWV�RI�XVHU�SURILOH�VKRXOG�EH�RU�
JDQLVHG�DFFRUGLQJ�WR�UHODWLRQV�DPRQJ�LWV�DWWULEXWHV
DQG� ILHOGV� LQ� WKH� SURILOH� VKRXOG� EH� ZHLJKWHG� DF�
FRUGLQJ��WR�WKHLU�LPSRUWDQFH��UHOHYDQFH�

�� GHVFULSWLYH�� LW� VKRXOG� FRQWDLQ� DOO� PDMRU� DWWULEXWHV
OLNH� XVHU
V� VNLOOV� DQG� NQRZOHGJH�� LWV� SUHIHUHQFHV
DQG�GLVOLNLQJ

���� 8VHU�LQWHUIDFH

7KH�XVHU� LQWHUIDFH� LQ�5($� LQFOXGHV� D� WUHH� SUHVHQWDWLRQ
RI� OHVVRQ
V� VWUXFWXUH�� $OO� FKDSWHUV� DQG� VXEFKDSWHUV� DUH
WKHUH�� DV� WKH\� IROORZ� LQ� WKH� OHVVRQ�� ,W� LV� FOHDU� WKDW� OLNH
FKDSWHUV�LQ�D�ERRN�WKHUH�DUH�VRPH�RI�KLJKHU�LPSRUWDQFH
DQG� VRPH� RI� ORZHU�� 6RPH� RI� WKHP� DUH� REOLJDWRU\� DQG
VRPH�DUH�MXVW�LQIRUPDWLRQDO��/DVW�EXW�QRW�OHDVW��VRPH�DUH
PRUH�GLIILFXOW� WKHQ�RWKHUV��/HVVRQV�DUH�GHVLJQHG�IRU�DOO
VWXGHQWV� DQG� PXVW� WKHUHIRUH� FRYHU� PDQ\� OHYHOV� RI
NQRZOHGJH��6WLOO�VWXGHQWV
�NQRZOHGJH�OHYHO�DQG�LQWHUHVWV
GLIIHU� DQG� UHTXLUH� GLIIHUHQW� SUHVHQWDWLRQV� RI� WKH� VDPH
OHVVRQ�� 7KLV� VHHPV� DV� DQ� DSSURSULDWH� WDVN� IRU� DJHQWV�
7KH\� FRXOG� FKDQJH� SUHVHQWDWLRQV� RI� OHVVRQV� E\� KLGLQJ
GLIILFXOW� OHVVRQV� IURP� VWXGHQWV� ZLWK� ORZHU� OHYHO� RI



NQRZOHGJH� DQG� JLYLQJ� WKHP� HDVLHU� KRPHZRUN�� 2Q� WKH
RWKHU� KDQG� WKH\� FRXOG� SUHVHQW� VWXGHQWV� ZLWK� KLJKHU
NQRZOHGJH� OHYHO� ZLWK� H[WUD� OHVVRQV�� JLYH� WKHP� DGGL�
WLRQDO� WDVNV� HWF��7KHVH� DFWLRQV� VKRXOG�EH�EDVHG� RQ� VWX�
GHQW
V� XVHU� SURILOH�� LWV� SDVW� DFWLRQV� DQG� RI� FRXUVH� RQ
GLIILFXOW\�VWUXFWXUH�RI�WKH�OHVVRQ��6RPH�GHPRQVWUDWLRQDO
OHVVRQV� WKDW� KDYH� EHHQ� SUHSDUHG� DUH� DOUHDG\� UDWHG� DF�
FRUGLQJ� WR� WKH� GLIILFXOW\� OHYHO�� EXW� WR� HQDEOH� HIILFLHQW
IXQFWLRQLQJ�RI�DJHQWV��XVH�RI�PRUH�FRPSOH[�PHWD�GDWD�LV
UHTXLUHG��

���� &UHDWLQJ�OHVVRQ�VWUXFWXUHV

6LPLODU�FRQFHSW�WR�DGDSWDWLRQ�RI�OHVVRQ
V�VWUXFWXUH�LV�LWV
FUHDWLRQ�� $� ORW� RI� DGGLWLRQDO� OHDUQLQJ� PDWHULDO� WR� HDFK
OHVVRQ� FDQ� EH� IRXQG� RQ� ,QWHUQHW�� :H� FDQ� LPDJLQH� D
VLWXDWLRQ�ZKHUH� WHDFKHU�ZRXOG�VXJJHVW�FKHFNLQJ�UHODWHG
PDWHULDO� DQG�5($�V\VWHP�ZRXOG� DXWRPDWLFDOO\�� VDYH� LW
WR� WKH� PDVVLYH� VWRUDJH� GHYLFH�� $� FRQVWUXFWLQJ� DJHQW
ZRXOG�WKHQ�FUHDWH�VWUXFWXUH�RI�D�OHVVRQ��EDVHG�RQ�PHWD�
GDWD� RI� VDYHG� PDWHULDOV�� ,W� ZRXOG� JURXS� UHODWHG� GRFX�
PHQWV� WRJHWKHU�� DQG�PDNH� FKDSWHUV� DQG� VXEFKDSWHUV� RI
LW��7KLV�NLQG�RI�RSHUDWLRQ�PLJKW�UHTXLUH�VSHFLILF�W\SHV�RI
PHWD�GDWD� WKDW� ZRXOG� QRUPDOO\� QRW� EH� SDUW� RI� ZLGHO\
XVHG�PHWD�GDWD�VWDQGDUGV��6XFK�PHWD�GDWD�VKRXOG�XQGHU�
VWDQGDEO\� ODEHO� WKH�QDWXUH�RI�HDFK�GRFXPHQW�H�J�� LQWUR�
GXFWLRQDO��RYHUZLHY��GHWDLOHG�HWF��,W�VHHPV�WKDW�VWDQGDUGV
DUH�JRLQJ�WR�EH�IOH[LEOH�HQRXJK�WR�DOORZ�DGGLWLRQ�RI�QHZ
ODEHOV���7KHVH�ODEHOV�FRXOG�EH�DGGHG�E\�WKH�WHDFKHU��ZKR
VXJJHVWHG�WKHP��,I�QRW��WKH�DJHQW�VKRXOG�VWLOO�EH�DEOH�WR
PDNH� D� VWUXFWXUHG� OHVVRQ� RI� WKH� GRFXPHQWV�� DOWKRXJK
SUREDEO\�QRW�VR�HIILFLHQWO\�

���� 6PDUW�FDFKLQJ

8VH�RI�WKH�OLQHDU�WDSH�ZLWK�ODUJH�FDSDFLW\�LV�YHU\�DSSUR�
SULDWH� IRU�PXOWLPHGLD� DSSOLFDWLRQV� VXFK� DV� 5($�� 7KH\
RIWHQ�XVH�ODUJH�ILOHV�OLNH�YLGHR�ILOHV�DQG�VRXQG�FOLSV�DQG
VLQFH�RQH�OLQHDU�WDSH�KDV�D�FDSDFLW\�RI�WHQ�DYHUDJH�KDUG
GLVNV�� WKH\� VHHP�D� ORJLFDO� FKRLFH��%XW� WKHUH� LV� DQRWKHU
VLGH� WR� WKLV� VWRU\��$FFHVV� WLPH� WR� WKRVH� ILOHV�RQ� WDSH� LV
YHU\� ORQJ�� QRW� RQO\� FRPSDUHG� WR� KDUG� GLVNV� RU� &'�
520
V��EXW�DOVR�FRPSDUHG�WR�XVHU¶V�SDWLHQFH��2Q�DYHU�
DJH�LW�WDNHV���PLQXWHV�WR�
UDQGRPO\
�DFFHVV�D�ILOH���7KHUH�
IRUH�KDUG�GLVNV�DUH�XVHG�DV�FDFKH�IRU�ILOHV�XVHG�LQ�5($�
:KHQ�WKH�GLVN�LV�IXOO��XQQHHGHG�ILOHV�DUH�UHPRYHG�IURP
LW�DQG�UHTXHVWHG�ILOHV�DUH�FRSLHG�IURP�WDSH��%XW�KRZ�GR
ZH� NQRZ� ZKLFK� ILOHV� DUH� JRLQJ� WR� EH� DFFHVVHG� DJDLQ
ZLWK� OHDVW� SUREDELOLW\�� VR� ZH� FDQ� UHPRYH� WKHP� IURP
GLVN"�:KDW�LI�WKH�XVHU�GHFLGHV�WR�XVH��UHDG��ZDWFK��OLVWHQ

������������������������������ ����������������������������
��3RVVLEOH�XVH�RI�PHWD�GDWD�ZRXOG�EH��DFFRUGLQJ�WR�,06
VWDQGDUG�
��7KLV�RSHUDWLRQ�FRXOG�EH�DV�ZHOO�SHUIRUPHG�E\�DQ�DJHQW�
IRU�H[DPSOH�DIWHU�UHFHLYLQJ��WHDFKHU
V�H�PDLO��FRQWDLQLQJ
DSSURSULDWH�85/�

WR����� SDUW� RI� WKH� OHVVRQ� ZKLFK� KDV� MXVW� EHHQ� UHPRYHG
IURP�GLVN"� ,Q� VXFK� FDVH� WKHVH� ILOHV�ZLOO� KDYH� WR� EH� UH�
VWRUHG�DQG�RWKHUV�UHPRYHG��ZKLFK�LV�D�FOHDU�ORVV�RI�WLPH�
/RRNV� OLNH� D� WDVN� IRU� DQRWKHU� DJHQW�� %DVHG� RQ� XVHU¶V
SUHYLRXV� DFWLRQV� �DFFHVVHG� OHVVRQV�� � VWUXFWXUH� RI� WKH
OHVVRQ� DQG� XVHU� SURILOH�� FDFKLQJ� DJHQW� VKRXOG� GHFLGH
ZKLFK�SDUWV�RI�OHVVRQ��ILOHV��VKRXOG�EH�RQ�GLVN�LQ�JLYHQ
PRPHQW�� &RS\LQJ� DQG� UHPRYDO� RI� ILOHV� VKRXOG� EH� SHU�
IRUPHG�LQ�DGYDQFH��VR�WKH�XVHU�ZRXOG�KDYH�WKH� LPSUHV�
VLRQ� WKDW� HQWLUH� OHVVRQ� LV� RQ� GLVN�� $JHQW� OHDUQLQJ� DQG
DGDSWDWLRQ�VKRXOG�EH�GRQH�
RQ�OLQH
�DQG�LPSURYH�LQ�WLPH�

�� &RQFOXVLRQ

7KH�EHVW�ZD\�WR�PDNH�D�KXJH��XQRUJDQLVHG�FROOHFWLRQ�RI
GDWD�XVHIXO� LV� WR�VWUXFWXUH�DQG�ODEHO� LW��7KLV� LV� � WKH�FXU�
UHQW� WHQGHQF\� LQ� RUJDQLVDWLRQ� RI� ,QWHUQHW� DQG� RWKHU
GRFXPHQWV��0HWD�GDWD� VWDQGDUGV� DUH� HYROYLQJ� QRW� RQO\
IRU�JHQHUDO�UHVRXUFHV��EXW�DOVR�IRU�VSHFLDOLVHG�W\SHV�VXFK
DV�HGXFDWLRQDO�GRFXPHQWV��WRROV�HWF��$�JRRG�H[DPSOH�LV
,06� LQLWLDWLYH�� 6LPLODU� DFWLYLWLHV� KDYH� EHHQ� QRWLFHG� LQ
WKH�DUHD�RI�XVHU�SURILOHV��EXW�DSDUW�IURP�JHQHUDO�VXJJHV�
WLRQV� VXFK� DV� 236�� QRWKLQJ� XVHIXO� LV� \HW� WR� EH� IRXQG�
$JHQWV�DUH�WKH�WRROV�IRU�ZKLFK�WKLV�HQWLUH� LQIUDVWUXFWXUH
LV�LQWHQGHG�IRU��DQG�DW�WKH�PRPHQW�WKH\�DUH�HYROYLQJ�DQG
DSSHDULQJ�LQ�D�ZLGH�YDULHW\�RI�DUHDV�
5($� LV� DQ� DSSOLFDWLRQ�� ZKLFK� VKRXOG� EHQHILW� IURP� DOO
DUHDV� PHQWLRQHG�� ,WV� VSHFLILF� UHTXLUHPHQWV� FDQ� EH� PHW
ZLWK� VRPH� FKDQJHV� WR� VXJJHVWHG� PHWD�GDWD� DQG� XVHU
SURILOH�VWDQGDUGV��EXW�QR�PDMRU�PRGLILFDWLRQV�VKRXOG�EH
QHHGHG�� )XUWKHU� GHYHORSPHQW� LQ� GLVFXVVHG� DUHDV� LV� H[�
SHFWHG�ZLWK�JUHDW�DQ[LHW\�
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