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7KH�µ7HFKQRORJ\�3XVK
�DQG�7KH�8VHU�7DLORUHG�,QIRUPDWLRQ
(QYLURQPHQW

0DU\�3��=DMLFHN�DQG�$OEHUW�*��$UQROG


6FKRRO�RI�&RPSXWLQJ�DQG�0DWKHPDWLFDO�6FLHQFHV��2[IRUG�%URRNHV�8QLYHUVLW\��2[IRUG��2;�
2%3��8.��(PDLO��P]DMLFHN#EURRNHV�DF�XN


)DFXOW\�RI�7HFKQRORJ\��3ROLF\�DQG�0DQDJHPHQW��'HOIW�8QLYHUVLW\�RI�7HFKQRORJ\��'HOIW��7KH
1HWKHUODQGV��(PDLO��D�J�DUQROG#ZWP�WXGHOIW�QO

$EVWUDFW

7KH�DXWKRUV�RI�WKLV�SDSHU�ZKROHKHDUWHGO\�VXSSRUW�WKH�,QWHUQDWLRQDO�6FLHQWLILF�)RUXP�µ7RZDUG
DQ� ,QIRUPDWLRQ�6RFLHW\� IRU�$OO¶� LQLWLDWLYH��:H�DLP� WR� FRQWULEXWH� WR�GLVFXVVLRQ�RI� WKH� 
XVHUV

WUDMHFWRU\� WRZDUGV� DQ� ,QIRUPDWLRQ� 6RFLHW\� IRU� DOO� DV� GHILQHG� LQ� µ7RZDUG� DQ� ,QIRUPDWLRQ
6RFLHW\�IRU�$OO��+&,�&KDOOHQJHV�DQG�5	'�5HFRPPHQGDWLRQV¶��6WHSKDQLGLV�HW�DO��������� �$
EURDGHQLQJ� RI� WKH� GHILQLWLRQ� RI� XVHU� UHTXLUHPHQWV� IRU� WKH� XVHU� WDLORUHG� LQIRUPDWLRQ
HQYLURQPHQW�� LV�VXJJHVWHG�� WR� LQFOXGH�RII�OLQH�VXSSRUW� IRU� WKRVH�PHPEHUV�RI� WKH�FRPPXQLW\
ZKR� GR� QRW� KDYH� WKH� SHUVRQDO� FDSLWDO� WR� VXSSRUW� SDUWLFLSDWLRQ� LQ� WKH� ,QIRUPDWLRQ� 6RFLHW\�
7KHVH�LQGLYLGXDOV�DUH�RIWHQ�UHOXFWDQW�WR�EHFRPH�LQYROYHG�LQ�,QIRUPDWLRQ�7HFKQRORJ\�DQG�ODFN
FRQILGHQFH�� �7KH\� ILQG� LW� WKUHDWHQLQJ� DQG� GLIILFXOW� DQG� IUHTXHQWO\� ODFN� WKH� UHVRXUFHV� WR� VHH
DKHDG�WR�WKH�EHQHILWV�WKDW�ZLOO�DFFUXH��7KHVH�LVVXHV�VKRXOG�EH�DGGUHVVHG�LI�ZH�DUH�WR�
SXVK
�WKH
XVH� RI� ,QIRUPDWLRQ� 7HFKQRORJ\� LQWR� WKHVH� SUHYLRXVO\� H[FOXGHG� SRSXODWLRQV�� � 7KLV� SDSHU
GLVFXVVHV� WKHRUHWLFDO� DSSURDFKHV� WR� WKH� SUREOHP� DQG� GUDZLQJ� RQ� H[SHULHQFH� JDLQHG� ZKLOH
ZRUNLQJ�ZLWK� WZR� VXFK� XVHU� JURXSV�� SURSRVHV� DQ� LQLWLDO� IUDPHZRUN� RI�PHDVXUHV� WR� VXSSRUW
WKHLU�WDNH�XS�RI�,QIRUPDWLRQ�7HFKQRORJ\�

���,QWURGXFWLRQ

7KLV�SDSHU�DGGUHVVHV�WKH�FKDOOHQJHV�LQYROYHG�ZKHQ�DWWHPSWLQJ�D�µWHFKQRORJ\�SXVK¶�IRU�JURXSV
LQ�WKH�FRPPXQLW\�ZKR�KDYH�QR�SRLQWV�RI�UHIHUHQFH�ZLWK�,QIRUPDWLRQ�7HFKQRORJ\��$UQROG�DQG
9LQN��������

,W� GUDZV� XSRQ� H[SHULHQFH� JDLQHG� ZKLOH� ZRUNLQJ� ZLWK� WZR� YHU\� GLIIHUHQW� QRQ�WHFKQRORJ\
HQDEOHG�XVHU�JURXSV��HOGHUO\�YLVXDOO\�LPSDLUHG�SHRSOH�DQG�WKRVH�UXQQLQJ�VPDOO�IDPLO\�KRWHOV
LQ� 2[IRUGVKLUH�� 8.�� � $OWKRXJK� YHU\� GLIIHUHQW�� ERWK� JURXSV� ZHUH� LQYROYHG� LQ� PDNLQJ� WKH
WUDQVLWLRQ� IURP� QRQ�FRPSXWHU� OLWHUDF\� LQWR� WKH� ZRUOG� RI� ,QIRUPDWLRQ� 7HFKQRORJ\� DQG
UHSUHVHQWHG� LQGLYLGXDOV� ZLWK� YDU\LQJ� GHJUHHV� RI� FRPPLWPHQW� WR� FKDQJH� DQG� PRWLYDWLRQ�
6LPLODULW\�HPHUJHG�LQ�WHUPV�RI�WKH�VXSSRUW�QHHGHG�IRU�WKHP�WR�SDUWLFLSDWH�LQ�WKH�,QIRUPDWLRQ
(QYLURQPHQW�HYHQ�WKRXJK�WKHLU�SHUVRQDO�UHVRXUFHV�IRU�GHDOLQJ�ZLWK�OHDUQLQJ�ZHUH�GLIIHUHQW�

2XU�H[SHULHQFH�VKRZV�WKDW�ZH�FDQQRW�DVVXPH�FRPSOLDQFH�LQ�OHDUQLQJ�LQ�WKHVH�JURXSV�LQ�ZKLFK
PDQ\�DUH�UHOXFWDQW�WR�SDUWLFLSDWH�LQ�WKH�,QIRUPDWLRQ�(QYLURQPHQW�DQG�DUH�XQDEOH�WR�HQYLVDJH
WKH�DGYDQWDJHV�LQ�GRLQJ�VR�

7KH�FHQWUDO�TXHVWLRQ�LV�KRZ�FDQ�ZH�LQFUHDVH�XVHU�FRQILGHQFH�WR�PDNH�WKH�WUDQVLWLRQ�WRZDUGV
WKH�ZRUOG�RI� ,QIRUPDWLRQ�7HFKQRORJ\��7KLV�TXHVWLRQ� LV� UHODWHG� WR� FRQFHSWV�RI� DFFHSWDELOLW\�
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XVHIXOQHVV�� RU� XWLOLW\�� � 'DYLV� HW� DO�� ������� KDV� GHYHORSHG� D� WHFKQRORJ\� DFFHSWDQFH� PRGHO
�7$0���ZKLFK�LV�EDVHG�RQ�WKH�WKHRU\�RI�UHDVRQHG�DFWLRQ��75$��GHVFULELQJ�WKH�GHWHUPLQDQWV
RI� FRQVFLRXVO\� LQWHQGHG� EHKDYLRXUV� �$M]HQ�	� )LVKEHLQ�� ������� $FFRUGLQJ� WKH� 7$0� DFWXDO
V\VWHP�XVH� LV� GHSHQGHQW� RQ� WKH� EHKDYLRXUDO� LQWHQWLRQ� RI� WKH� XVHUV� WR� XVH�� 7KLV� LQWHQWLRQ� LV
FUHDWHG� E\� D� SRVLWLYH� DWWLWXGH� WRZDUGV� WKH� V\VWHP�ZKLFK� VWHPV� IURP� D� FRJQLWLYH� HYDOXDWLRQ
SURFHVV�EDVHG�RQ�EHOLHIV�DQG�QRUPV�

$FFRUGLQJ�WR�'DYLV�µSHUFHLYHG�XVHIXOQHVV¶�DQG�µSHUFHLYHG�HDVH�RI�XVH¶�DUH�VWURQJ�EHOLHIV� LQ
WKH� DWWLWXGH� IRUPLQJ� SURFHVV�� 3HUFHLYHG� XVHIXOQHVV� LV� GHILQHG� DV� WKH� SURVSHFWLYH� XVHU¶V
VXEMHFWLYH�SUREDELOLW\�WKDW�XVLQJ�D�V\VWHP�ZLOO�LQFUHDVH�KLV�RU�KHU�MRE�SHUIRUPDQFH�ZLWKLQ�DQ
RUJDQLVDWLRQDO� FRQWH[W�� 3HUFHLYHG� HDVH� RI� XVH� LV� GHILQHG� DV� WKH� GHJUHH� WR� ZKLFK� WKH
SURVSHFWLYH�XVHU�H[SHFWV�WKH�WDUJHW�V\VWHP�WR�EH�IUHH�RI�HIIRUW��'DYLV��������

7KLV�PRGHO�PLJKW�EH�YDOLG� IRU� LQWHUDFWLYH� WHFKQRORJ\��ZKLFK�ZLOO� EH�XVHG� LQ�RUJDQLVDWLRQDO
FRQWH[WV��+RZHYHU��IRU�WKH�XVH�RI�LQIRUPDWLRQ�WHFKQRORJ\�7$0�DSSHDUV�WR�EH�WRR�VLPSOH��L�H�
PRUH� IDFWRUV� PLJKW� SOD\� D� UROH�� 3URVSHFWLYH� XVHUV� RI� LQIRUPDWLRQ� WHFKQRORJ\� KDYH� PRUH
IUHHGRP� WR� FKRRVH� EHWZHHQ� YDULRXV� DSSOLFDWLRQV�� � 7KH\� DUH� LQWHUDFWLQJ� ZLWK� LQIRUPDWLRQ
WHFKQRORJ\� LQ� D� ZLGH� UDQJH� RI� FRQWH[WV�� DQG� RIWHQ� ODFN� DGHTXDWH� XVHU� VXSSRUW�� ,Q� WKHLU
FRJQLWLYH� HYDOXDWLRQ� SURFHVV� YDULRXV� EHOLHIV� DQG� QRUPV� ZLOO� SOD\� D� UROH�� )RU� H[DPSOH�� DQ
LPSRUWDQW� DVVHVVPHQW� KDV� WR� EH� PDGH� DERXW� H[SHFWHG� WDVN� GHPDQGV� DQG� WKHLU� FRSLQJ
FDSDELOLWLHV��'RHV�WKH�XVHU�IHHO�WKDW�WKH�MRE�FDQ�EH�GRQH�XVLQJ�,QIRUPDWLRQ�7HFKQRORJ\"��2I
FRXUVH� SHUVRQDO� XVHU� QHHGV� �H�J�� WKH� QHHG� IRU� DFKLHYHPHQW�� VKRXOG� DOVR� EH� WDNHQ� LQWR
FRQVLGHUDWLRQ�� )XUWKHUPRUH�� WKH� FKDUDFWHULVWLFV� RI� WKH� SURVSHFWLYH� DSSOLFDWLRQ� VKRXOG� EH
HYDOXDWHG�ZLWK�UHJDUG�WR�WKH�WDVN�LQ�KDQG��H�J��DFFHVVLELOLW\��XVDELOLW\��VHFXULW\��DQG�UHOLDELOLW\
VKRXOG�EH�ZHLJKHG�XS�

2QH�FRXOG�DUJXH�WKDW�WZR�K\SRWKHVHV�DUH�EHLQJ�PDGH�E\�WKH�XVHU�����WKH�HIIRUW�DQG�WKH�XVH�RI
WKH� DSSOLFDWLRQ�ZLOO� UHVXOW� LQ� WKH� GHVLUHG� SHUIRUPDQFH�� DQG� ��� WKH� GHVLUHG� SHUIRUPDQFH�ZLOO
OHDG� WR� WKH� UHZDUGV� H[SHFWHG� �FI�� H[SHFWDQF\�YDOXH� WKHRU\��9URRP�� �������7KH� XVHU� LV� DOVR
LQIOXHQFHG�E\�KLV�KHU�VRFLDO�HQYLURQPHQW�� ,I� WKH\�DUH�VXUURXQGHG�E\�SHRSOH�ZKR�DUH�DOUHDG\
XVLQJ�LQIRUPDWLRQ�WHFKQRORJ\��WKH\�DUH�OLNHO\�WR�H[SHULHQFH�DQ�DGGLWLRQDO�SXVK�WR�EHFRPH�D�,7
XVHU�

7KLV�SDSHU�VHWV�RXW�UHFRPPHQGDWLRQV�IRU�VXSSRUWLQJ�WKH�WUDQVLWLRQ�RI�QRQ�WHFKQRORJ\�HQDEOHG
SHRSOH�LQWR�WKH�,QIRUPDWLRQ�(QYLURQPHQW�� ,Q�SDUWLFXODU��WR� LQFUHDVH�WKH�XVHUV¶�FDSDELOLWLHV� WR
WKH�SRLQW�DW�ZKLFK�WKH\�IHHO�FRQILGHQFH�LQ�WKH�XVH�RI�,QIRUPDWLRQ�7HFKQRORJ\���)XUWKHUPRUH��D
ZLGHQLQJ�RI� WKH�VFRSH�RI�XVHU� UHTXLUHPHQWV�LV�VXJJHVWHG�WR�LQFOXGH�WKH�WHFKQLFDO��HPRWLRQDO
DQG�SK\VLFDO�VXSSRUW�RI�QHZ�FRPSXWHU�XVHUV�

���1RQ�7HFKQRORJ\�(QDEOHG�8VHU�*URXSV

����&DVH���7KRVH�UXQQLQJ�VPDOO�IDPLO\�KRWHOV

2QH� DXWKRU� ZDV� HPSOR\HG� E\� 7KH� 6RXWKHUQ� 7RXULVW� %RDUG�� 8.�� LQ� WKH� SURMHFW� 
7RXULVP
0HDQV� %HWWHU� %XVLQHVV
� �=DMLFHN� HW� DO�� ������� WR� LQYHVWLJDWH� UHDVRQV� IRU� WKH� GLVDSSRLQWLQJ
XSWDNH�RI� ,QIRUPDWLRQ�7HFKQRORJ\�DPRQJ�SHRSOH�UXQQLQJ�VPDOO�KRWHOV��KHUHDIWHU� UHIHUUHG� WR
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DV�VPDOO�RSHUDWRUV�RU�RSHUDWRUV��LQ�WKH�2[IRUG�DUHD���7KH�DLP�RI�WKH�SURMHFW�ZDV�WR�LQFUHDVH�WKH
HIIHFWLYHQHVV� RI� WKH� KRVSLWDOLW\� LQGXVWU\� LQ� 2[IRUGVKLUH� E\� WKH� LQWURGXFWLRQ� RI� ,QIRUPDWLRQ
7HFKQRORJ\�WR�VPDOO�IDPLO\�UXQ�KRWHOV�� ,W�ZDV�PRWLYDWHG�E\� WKH�EHOLHI� WKDW� LQFUHDVHG�XVH�RI
,QIRUPDWLRQ�7HFKQRORJ\��IRU�H[DPSOH�JDWKHULQJ�FXVWRPHU�LQIRUPDWLRQ�DQG�PDQLSXODWLQJ�LW�LQ
RUGHU�WR�WDUJHW�JURXSV�ZLWK�VSHFLDO�URRP�UDWHV�HWF���ZRXOG�LQFUHDVH�URRP�RFFXSDQF\�LQ�WKHVH
HVWDEOLVKPHQWV�� �7KH� QXPEHU� RI� JXHVWV� VWD\LQJ� LQ� WKH�2[IRUGVKLUH� DUHD�ZRXOG� EH� LQFUHDVHG
DQG�WKHUHE\�JHQHUDWH�PRUH�WRXULVW�EDVHG�LQFRPH�IRU�WKH�ZKROH�DUHD���2SHUDWRUV�ZHUH�RIIHUHG
3&V� DW� D� VXEVLGLVHG� UDWH� DQG� HQFRXUDJHG� WR� XVH� VWDQGDUG� RIILFH� VRIWZDUH�� GDWDEDVH�
VSUHDGVKHHW� DQG�ZRUG� SURFHVVRU�� � 7KH\�ZHUH� LQWHUYLHZHG� LQ� WKHLU� KRWHOV� WR� GHWHUPLQH� WKHLU
DWWLWXGHV�WR�,QIRUPDWLRQ�7HFKQRORJ\��ZKDW�SUREOHPV�WKH\�IDFHG�LQ�FRSLQJ�ZLWK�LW�DQG�WR�ZKDW
H[WHQW�WKH\�KDG�DGRSWHG�LW�

5HVXOWV� RI� WKH� VWXG\� VKRZHG� WKDW� ���� RI� VPDOO� RSHUDWRUV� ZHOFRPHG� WKH� FKDQFH� IRU� PRUH
WUDLQLQJ�LQ�WKH�XVH�RI�,QIRUPDWLRQ�7HFKQRORJ\��DOWKRXJK�PDQ\�IHOW�WKH\�GR�QRW�KDYH�HQRXJK
WLPH�WR�DWWHQG�FRXUVHV�DV� WKH\�KDYH�WR�EH�DW�ZRUN�WR�FDWHU�IRU�GURS�LQ�WUDGH�� � ,Q�PDQ\�FDVHV
WKH\�KDG�DFWXDOO\�ERXJKW�D�FRPSXWHU�DQG�DWWHQGHG�FRXUVHV�RQ�RIILFH�VRIWZDUH�IDPLOLDULVDWLRQ�
+RZHYHU� WKH� LQIRUPDWLRQ� WKH\� DFTXLUHG� E\� DWWHQGLQJ� FRXUVHV� ZDV� GLIILFXOW� WR� UHODWH� WR� WKH
FRPSXWHULVDWLRQ�RI�WKHLU�RZQ�EXVLQHVV��7KRVH�DWWHQGLQJ�GD\�FRXUVHV�IRXQG�LW�GLIILFXOW�WR�PRYH
IRUZDUG�ZLWK�WKH�NQRZOHGJH�JDLQHG�IURP�WKH�FRXUVH���7KH\�ZHUH�WDXJKW�KRZ�WR�XVH�VRIWZDUH
RQ�FRPSXWHUV�VHW�XS�LQ�WKH�WUDLQLQJ�HVWDEOLVKPHQW���7KH\�EHFDPH�SURILFLHQW�LQ�WKH�XVH�RI�WKH
VRIWZDUH�RQ� WKH�PDFKLQHV�SURYLGHG��EXW�GLG�QRW�GHYHORS�D� VXIILFLHQWO\� VWURQJ� IUDPHZRUN�RI
WKH�JHQHUDO�FRQFHSWV�EHKLQG�FRPSXWHU�RUJDQLVDWLRQ�WR�HQDEOH�WKHP�WR�IXQFWLRQ�RQ�WKHLU�RZQ�
7KH�XVHU�JURXS�FRPSULVHG�PRVWO\�LQGLYLGXDOV�ZLWK�YHU\�ORZ�OHYHOV�RI�IRUPDO�HGXFDWLRQ���7KH\
GLG� QRW� SRVVHVV� WKH� DQDO\WLFDO�OHDUQLQJ� VNLOOV� QHHGHG� WR� RUJDQLVH� WKHLU� RZQ� OHDUQLQJ� RI
VRIWZDUH�DQG�XVH�RI� WKH�FRPSXWHU�� �7KH\� ODFNHG�FRQILGHQFH� LQ� OHDUQLQJ� IURP� WKHLU�PLVWDNHV
DQG�KDG�QR�FRQFHSWXDO�IUDPHZRUN�LQ�ZKLFK�WR�ZRUN�

7KH�IROORZLQJ�SRLQWV�HQFDSVXODWH�WKH�RII�OLQH�VXSSRUW�QHHGV�RI�VPDOO�HVWDEOLVKPHQW�RSHUDWRUV�

 � 7UDLQLQJ�VKRXOG�EH�VWHSSHG�DW�GLIIHUHQW�OHYHOV�ZLWK�D�FOHDU�LQGLFDWLRQ�RI�ZKDW�ZLOO�EH�WDXJKW
DQG�DW�ZKDW�OHYHO�

 � 7UDLQLQJ�VKRXOG�EH�RUJDQLVHG�DW�D�WLPH�WR�VXLW�WKH�RSHUDWRUV�
 � 2SHUDWRUV�ZHOFRPHG�KRPH�EDVHG�OHDUQLQJ�ZKHUHYHU�SRVVLEOH�VLQFH�WKH\�DUH�HIIHFWLYHO\�WLHG

WR�WKHLU�HVWDEOLVKPHQWV�
 � 7HDFKLQJ�PDWHULDO�LQ�VHYHUDO�PHGLD��YLGHR��RQ�WKH�ZHE�RYHU�WKH�WHOHSKRQH�DQG�IDFH�WR�IDFH

ZRXOG�EH�ZHOFRPH�

7KH�IROORZLQJ�KRWHO�EDVHG�VXSSRUW�ZDV�ZHOFRPHG�E\�RSHUDWRUV�

 � 7KH� XVH� RI� YLGHRV��:HE� PDWHULDOV� DQG� KRPH� WXWRULDOV� � WR� LQWURGXFH�:LQGRZV� DQG� WKH
FRQFHSWV�EHKLQG�FRPSXWHUV�

 � 6WHS�E\�6WHS� YLGHRV�� :HE� PDWHULDOV� DQG� KRPH� WXWRULDOV� IRU� KRPH� WHDFKLQJ� DERXW
FRPSXWHULVDWLRQ�RI�WKHLU�EXVLQHVV�

 � 7HDFKLQJ�PDWHULDO�VXSSRUWHG�E\�KRPH�YLVLWV�E\�3&�H[SHUWV�WR�VHH�KRZ�RSHUDWRUV�DUH�XVLQJ
WKHLU�FRPSXWHUV�DQG�WR�VXJJHVW�ZD\V�IRUZDUG�

 � 1HWZRUN� RI� RSHUDWRUV� IURP� VLPLODU� HVWDEOLVKPHQWV� WR� FRQWDFW� IURP� ZRUN� DQG� GHYHORS
VXSSRUWLYH�UHODWLRQVKLSV�ZLWK�
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7KH�IROORZLQJ�FHQWUDOO\�EDVHG�VXSSRUW�ZDV�ZHOFRPHG�E\�RSHUDWRUV�

 � +HOS� OLQH� PDQQHG� E\� 3&� H[SHUWV� RSHQ� DW� VHW� WLPHV� IRU� DGYLFH� DQG� VWHS� WKURXJK
LQVWUXFWLRQV�

 � 6WHSSHG�FRXUVHV�ZLWK�D�FOHDU�GHILQLWLRQ�RI�WKH�VNLOOV�WKDW�ZLOO�EH�OHDUQW��WKH�VNLOOV�UHTXLUHG
WR�EHQHILW�IURP�WKH�FRXUVH�DQG�H[SHFWHG�SURJUHVVLRQ�

 � &HQWUDO�RUJDQLVDWLRQ�RI�D�QHWZRUN�RI�RSHUDWRUV�IURP�VLPLODU�HVWDEOLVKPHQWV�

����&DVH���(OGHUO\�YLVXDOO\�LPSDLUHG�SHRSOH

0DU\�=DMLFHN�LV�OHDGHU�RI�WKH�6SHHFK�3URMHFW�DW�2[IRUG�%URRNHV�8QLYHUVLW\�ZKHUH�D�VWXG\�ZDV
SHUIRUPHG�WR�HYDOXDWH�WKH�XVH�RI�%URRNHV7DON��=DMLFHN�HW�DO���������D�:HE�%URZVHU�IRU� WKH
EOLQG�DQG�YLVXDOO\�LPSDLUHG��E\�QRQ�WHFKQRORJ\�HQDEOHG�HOGHUO\�SHRSOH�ZLWK�D�VHULRXV�YLVXDO
LPSDLUPHQW�
7KHVH� SHRSOH� ZHUH� VHOI�VHOHFWHG� LQ� WKH� VHQVH� WKDW� WKH\� �RU� WKHLU� IDPLO\� RQ� WKHLU� EHKDOI�
UHTXHVWHG�D�FRS\�RI�%URRNHV7DON�DIWHU�KHDULQJ�DERXW�LW�WKURXJK�WKH�PHGLD�

(YDOXDWLRQ� RI� WKHLU� XVH� RI� %URRNHV7DON� ZDV� SHUIRUPHG� RQ�OLQH� E\� PHDQV� RI� HPDLO� EDVHG
TXHVWLRQQDLUHV�DQG�E\�WHOHSKRQH���,W�ZDV�IRXQG�WKDW�����RI�WKH�JURXS�ZHUH�XQDEOH�WR�JHW�XS
DQG� UXQQLQJ�ZLWK�%URRNHV7DON�� �7KH\� IRXQG� LW� GLIILFXOW� WR� FRQFHSWXDOLVH� WKH�ZRUNLQJV� RI� D
FRPSXWHU�DSSOLFDWLRQ���7KH�QHDUHVW�PRGHO�WR�FRPSXWHU�VRIWZDUH�WKDW�WKH\�FRXOG�ILQG��LQ�RUGHU
WR�GUDZ� FRPSDULVRQV��ZDV� D�9&5�� �0DQ\�XVHUV� DVVXPHG� WKDW� \RX� MXVW� KDG� WR� NQRZ�ZKLFK
EXWWRQ�WR�SUHVV�DQG�LW�ZRXOG�µZRUN¶���7KH�FRQFHSW�RI�KDYLQJ�D�GLDORJXH�ZLWK�WKH�FRPSXWHU�DQG
OHDUQLQJ�WR�XVH�LWV�ODQJXDJH�ZDV�QHZ�WR�PDQ\�SDUWLFLSDQWV��0DQ\�SUREOHPV�HQFRXQWHUHG�ZHUH
DOVR�GXH�WR�D�ODFN�RI�FRQFHSWXDO�PRGHOV�RI�WKH�:RUOG�:LGH�:HE��=DMLFHN�HW�DO��������DQG�D
ODFN�RI�XQGHUVWDQGLQJ�RI�WKH�UHODWLRQVKLS�EHWZHHQ�IXQFWLRQ�NH\V�DQG�IXQFWLRQV�

%URRNHV7DON�KDV�OLPLWHG�IXQFWLRQDOLW\�FRPSDUHG�ZLWK�VWDQGDUG�YLVXDO�EURZVHUV�RSHUDWLQJ�DV�LW
GRHV�ZLWK�WZHOYH�IXQFWLRQ�NH\V��7KH�0LFURVRIW�&RUSRUDWLRQ�KDV�UHFHQWO\�IXQGHG�D�SURMHFW�WR
LQWHJUDWH� %URRNHV7DON¶V�ZHE� VXPPDULVLQJ� FDSDELOLWLHV�ZLWK�0LFURVRIW� ([SORUHU�� � 7KLV� ZLOO
SURYLGH�LQFUHDVHG�IXQFWLRQDOLW\�VXFK�DV�ERRNPDUNV�DQG�HPDLO�DQG�LQFUHDVH�WKH�FRPSOH[LW\�RI
XVH�� �7KLV�ZLOO� EHQHILW� \RXQJ� WHFKQRORJ\�HQDEOHG� EOLQG� SHRSOH�ZKR�ZLOO� JDLQ� DFFHVV� WR� WKH
IXQFWLRQDOLW\�RI�,QWHUQHW�([SORUHU�WKURXJK�%URRNHV7DON���+RZHYHU�WKLV�DSSURDFK�FRPSRXQGV
WKH�SUREOHPV�RI�WKH�HOGHUO\�ZKR�UHTXLUH�OHVV�IXQFWLRQDOLW\�LQ�RUGHU�WR�OHDUQ���$V�D�UHVXOW�RI�WKH
VWXG\�ZLWK�WKH�HOGHUO\�D�VLPSOLILHG�YHUVLRQ�RI�%URRNHV7DON�LV�XQGHU�GHYHORSPHQW�ZLWK�VWHSSHG
IDPLOLDULW\�SRLQWV�ZKLFK�DOORZ�XVHUV�WR�FRQVROLGDWH�WKHLU�NQRZOHGJH�HYHU\�WLPH�D�QHZ�IDFLOLW\
LV�OHDUQW�

5HVHDUFKHUV� LQWHUYLHZLQJ�HOGHUO\�XVHUV�RYHU� WKH� WHOHSKRQH� IRXQG� WKDW� WKH\�GLG�QRW�KDYH� WKH
VNLOO� RU� FRQILGHQFH� WR� WU\� RXW� IXQFWLRQV� WR� VHH� KRZ� WKH\� ZRUN�� � ,PSDLUHG� PHPRU\� LV� D
GLVDGYDQWDJH� LQ� H[SORUDWRU\� OHDUQLQJ�� (OGHUO\� XVHUV� ZHUH� WKHUHIRUH� QRW� DEOH� WR� HPSOR\� WKH
XVXDO�VXFN�LW�DQG�VHH�PHWKRG�IRU�ILQGLQJ�RXW�KRZ�WKLQJV�ZRUN�DQG�WR�EXLOG�XS�D�FRQFHSWXDO
PRGHO�RI�D�V\VWHP�

���5HFRPPHQGDWLRQV

7KH�XVHUV�GHVFULEHG�LQ�6HFWLRQ����GR�QRW�SRVVHVV�WKH�QHFHVVDU\�SHUVRQDO�FDSDELOLWLHV�WR�HQDEOH



�

WKHP�WR�EHQHILW�IURP�WKH�,QIRUPDWLRQ�7HFKQRORJ\�(QYLURQPHQW���7KHLU�OHDUQLQJ�VNLOOV�LQ�WKLV
PHGLXP� DUH� XQGHUGHYHORSHG� DQG� WKH\� GR� QRW� KDYH� D� VWUDWHJ\� IRU� OHDUQLQJ� LQ� D� FRQFXUUHQW
VRIWZDUH� HQYLURQPHQW�� �$V�D� FRQVHTXHQFH� WKHLU� FRQILGHQFH� LV� ORZ��5HFRPPHQGDWLRQV�PDGH
E\� WKH� ,QWHUQDWLRQDO� 6FLHQWLILF� )RUXP� LPSO\� WKDW� WKH� VROXWLRQ� IRU� QRQ� ±WHFKQRORJ\� HQDEOHG
XVHUV�OLHV�LQ�WKH�SURYLVLRQ�RI�VLPSOH�HDV\�WR�XVH�LQWHUIDFHV���:H�DUJXH�WKDW�WKLV�JURXS�RI�XVHUV
UHTXLUHV�D� WHFKQRORJ\�EULGJH� LQWHJUDWLQJ�IDPLOLDU� OHDUQLQJ�VXSSRUW�PHFKDQLVPV�VXFK�DV�KHOS
OLQHV�RU�PHQWRUV�DQG�VWHSSHG�OHDUQLQJ��7KH�XVHUV�GHVFULEHG�DERYH�ZHUH�VXSHUILFLDOO\�VSHDNLQJ
GLVDGYDQWDJHG�IRU�GLIIHUHQW�UHDVRQV��+RZHYHU�IURP�D�WKHRUHWLFDOO\�SRLQW�RI�YLHZ�WKH\�ZHUH�DOO
ODFNLQJ� WKH� QHFHVVDU\� FDSDELOLWLHV� WR� FRSH� ZLWK� LQIRUPDWLRQ� WHFKQRORJ\�� $QG� WKHUHIRUH� WKH
UHPHG\� IRU� JHWWLQJ� WKHP� JRLQJ�ZDV� VLPLODU�� � � &XUUHQWO\� XVHU� VXSSRUW� UHTXLUHPHQWV� IRU� WKH
µWHFKQRORJ\�SXVK¶�LV�QRW�ZHOO�XQGHUVWRRG�DQG�PRUH�VWXG\�LV�UHTXLUHG���+RZHYHU�WKH�IROORZLQJ
FRPSULVH�VRPH�SUHOLPLQDU\�VXJJHVWLRQV�

��� ,PSRVH� D� VHTXHQWLDO� VWUXFWXUH� RQ� WKH� FRQFXUUHQF\� RI� WKH� V\VWHP� EHLQJ� OHDUQW�� DOEHLW
WHPSRUDULO\��LQ�RUGHU�WKDW�WKH�PDLQ�FRQFHSWV�FDQ�EH�DEVRUEHG�

��� 3URYLGH�D�VHTXHQFH�RI�WRSLFV�IXQFWLRQV�WR�OHDUQ�ZLWK�PDQDJHDEOH�VWHSV�EHWZHHQ�WKHP

��� ,QVLVW�RQ�WRWDO�IDPLOLDULW\�ZLWK�RQH�WRSLF�IXQFWLRQ�EHIRUH�WKH�OHDUQHU�PRYHV�RQ�WR�WKH�QH[W

��� 3ODQ�WKH�DFTXLVLWLRQ�RI�FRPSHWHQFLHV�WR�UHLQIRUFH�XVHUV¶�GHYHORSLQJ�FRQFHSWXDO�PRGHOV

��� /HDUQLQJ� IRU� WKHVH� SHRSOH� LV� E\� µGHPDQG¶�� � 7KH\� DUH� QRW� VNLOOHG� DW� DEVRUELQJ� ODUJH
DPRXQWV�RI� LQIRUPDWLRQ�DQG�RUJDQLVLQJ� LW� WR� ILW� WKHLU�QHHGV�� �7KH� LQIRUPDWLRQ�VKRXOG�EH
SUH�SDFNDJHG��EXW�IOH[LEOH�WR�WKHLU�QHHGV�

��� 3URYLGH�RII�OLQH� VXSSRUW��RQ� WKH�XVHUV¶�RZQ� WHUPV�ZKHUHYHU�SUDFWLFDEOH�� DW� WKH� WLPH�DQG
SODFH�RI�WKHLU�FKRLFH�

��� )DFLOLWDWH� XVHU� GULYHQ� OHDUQLQJ�� � 3URYLGH� IOH[LELOLW\� VR� WKDW�ZKHUHYHU� SRVVLEOH� XVHUV� FDQ
IROORZ�WKHLU�RZQ�OHDUQLQJ�WUDLO�

��� %DVH�OHDUQLQJ�RQ�H[HUFLVHV�UHODWHG�WR�WKH�XVHUV¶�VSKHUH�RI�LQWHUHVW�WR�IDFLOLWDWH�DZDUHQHVV�RI
ZKDW�LV�SRVVLEOH�

��� 9LVLW�WKH�XVHU�WR�VHH�KRZ�WKH\�DUH�XVLQJ�WKH�V\VWHP�DQG�PDNH�VXJJHVWLRQV�IRU�SURJUHVVLRQ�

����8VH� GLIIHUHQW� PHGLD� IRU� SUHVHQWLQJ� LQIRUPDWLRQ� VR� WKDW� XVHUV� FDQ� FKRRVH� WKH� PRVW
DSSURSULDWH�IRU�WKHP�

���&RQFOXVLRQV

:H� VHH� WKDW� WKRVH� ZKR� XVH� ,QIRUPDWLRQ� 7HFKQRORJ\� DUH� XVXDOO\� WKRVH� ZKR� KDYH� WKH
FRQILGHQFH� WR�H[SORUH� WKH�V\VWHP�ZKLFK� WKH\�DUH� WU\LQJ� WR�XVH�ZKHUH� FRPSOH[� IXQFWLRQDOLW\
FDQ�EH�GLVFRYHUHG�E\�FUXLVLQJ�PHQXV�DQG�WU\LQJ�WKLQJV�RXW�

,I�ZH� DUH� WR� µSXVK¶� WHFKQRORJ\� XVH� RQWR� LQGLYLGXDOV� ZKR� DUH� FXUUHQWO\� H[FOXGHG�� ZH�PXVW
LQWHUSUHW�XVHU�UHTXLUHPHQWV�FDSWXUH�DQG�V\VWHP�GHVLJQ�LQ�WKH�ZLGHVW�VHQVH�WR�LQFOXGH�RXWUHDFK
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DQG�ZKDWHYHU�VXSSRUW�PHDVXUHV� WKDW�DUH�QHHGHG�� � ,Q�DGGLWLRQ�FXUUHQW� WHFKQRORJ\�DFFHSWDQFH
PHDVXUHV�GR�QRW�� DW� ILUVW� VLJKW�� DSSHDU� WR� LQFOXGH� VXIILFLHQW� FRQWH[WXDO� IDFWRUV� WR� EH� DEOH� WR
FRQWULEXWH� WR� DQ� XQGHUVWDQGLQJ� RI� WKLV� JURXS�� �7KH� VSKHUH� RI� DSSOLFDWLRQ� LQ�ZKLFK� WKH\� DUH
XVHIXO�VKRXOG�EH�H[WHQGHG�

7KH�FKDOOHQJH�DKHDG� LV� WR� FRPH� WR� D� JUHDWHU�XQGHUVWDQGLQJ�RI� WKH�QHHGV�RI�QRQ� WHFKQRORJ\
HQDEOHG�SHRSOH��VR�WKDW�ZH�FDQ�VXSSRUW�WKHP�LQ�MRLQLQJ�WKH�,QIRUPDWLRQ�7HFKQRORJ\�6RFLHW\�
,W�LV�YLWDO�WKDW�WKRVH�ZKR�DUH�UDSLGO\�EHFRPLQJ�PDUJLQDOLVHG�LQ�VRFLHW\�WKURXJK�WKHLU� ODFN�RI
XQGHUVWDQGLQJ� RI� ,QIRUPDWLRQ� 7HFKQRORJ\� VKRXOG� EH� LQFOXGHG�� � 7KHUH� LV� D� GDQJHU� WKDW� E\
HQKDQFLQJ�XVDELOLW\�DQG� LQFOXVLYLW\� LQ� WKH� ,QIRUPDWLRQ�7HFKQRORJ\�(QYLURQPHQW��ZH�IXUWKHU
GLVDGYDQWDJH� WKRVH� WKDW� DUH� QRW� LQFOXGHG�� � 7KRVH� ZKR� DUH� RXWVLGH� DQG� UHOXFWDQW� WR� MRLQ� LQ
VKRXOG�EH�GUDZQ�LQ�RQ�WKHLU�WHUPV�

���5HIHUHQFHV

$UQROG�$�DQG�-��9LQN��������%URDG�6SHFWUXP�DSSURDFK�DQG�,QIRUPDWLRQ�6RFLHW\�IRU�DOO�� ,Q�
+�-�� %XOOLQJHU� 	� -�� =LHJOHU� �(GV��� +XPDQ�&RPSXWHU� ,QWHUDFWLRQ�� &RPPXQLFDWLRQ�
&RRSHUDWLRQ�� DQG� $SSOLFDWLRQ� 'HVLJQ�� YRO�� ��� � 0DKZDK�� 1HZ� -HUVH\�� /DZUHQFH� (UOEDXP
$VVRFLDWHV��3XEOLVKHUV����������

'DYLV��)�'�� �������8VHU�DFFHSWDQFH�RI� LQIRUPDWLRQ� WHFKQRORJ\�� V\VWHP�FKDUDFWHULVWLFV�� XVHU
SHUFHSWLRQV�DQG�EHKDYLRUDO�LPSDFWV��,QWHUQDWLRQDO�-RXUQDO�RI�0DQ�0DFKLQH�6WXGLHV����������
����

)LVKEHLQ��0��	�,��$M]HQ��������%HOLHIV��$WWLWXGHV��,QWHQWLRQ�DQG�%HKDYLRU��$Q�,QWURGXFWLRQ�WR
7KHRU\�DQG�5HVHDUFK��5HDGLQJ��$GGLVRQ�:HVOH\�

6WHSKDQLGLV�&�� HW� DO�� �������� µ7RZDUG� DQ� ,QIRUPDWLRQ�6RFLHW\� IRU�$OO��+&,�&KDOOHQJHV� DQG
5	'�5HFRPPHQGDWLRQV¶��,QWHUQDWLRQ�-RXUQDO�RI�+XPDQ�&RPSXWHU�,QWHUDFWLRQ��������������

9URRP��9��+���������:RUN�DQG�0RWLYDWLRQ��1HZ�<RUN��:LOH\�

=DMLFHN�0���:KHDWOH\�%���:LQVWRQH�3DUWULGJH�&����������� ,PSURYLQJ�WKH�3HUIRUPDQFH�RI� WKH
7RXULVP�DQG�+RVSLWDOLW\� ,QGXVWU\� LQ� WKH�7KDPHV�9DOOH\��7HFKQLFDO� UHSRUW�QR��&06�75����
����6FKRRO�RI�&RPSXWLQJ�DQG�0DWKHPDWLFDO�6FLHQFHV��2[IRUG�%URRNHV�8QLYHUVLW\

=DMLFHN�0��� 3RZHOO�&�� DQG�5HHYHV�&��� ��������(YDOXDWLRQ� RI� D�:RUOG�:LGH�:HE� VFDQQLQJ
LQWHUIDFH�IRU�EOLQG�DQG�YLVXDOO\�LPSDLUHG�XVHUV��+&,�,QWHUQDWLRQDO¶����0XQLFK


