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5XUDO�FRPPXQLWLHV�IDFH�LQFUHDVLQJ�SUHVVXUH�DQG�
GLIILFXOWLHV�WKDW�DULVH�IURP�DQ�RYHU�UHOLDQFH�RQ�D�
GHFOLQLQJ�DJULFXOWXUDO�VHFWRU��DJHLQJ�SRSXODWLRQV�
DQG�SRRU�DFFHVV�WR�VHUYLFHV��0DQ\�UXUDO�FRPPX�
QLWLHV�DUH�ILQGLQJ�WKDW�WRXULVP�LV�DQ�LQFUHDVLQJO\�

OXFUDWLYH�EXVLQHVV�DQG�KDYH�DGDSWHG�WR�SURYLGH�
EHWWHU�DFFRPPRGDWLRQ�DQG�UHFUHDWLRQ�IDFLOLWLHV�WR�
DWWUDFW�WRXULVWV��'HYHORSPHQW�LQFHQWLYHV�DQG�IXQG�
LQJ�SDFNDJHV�KDYH�KHOSHG�UXUDO�FRPPXQLWLHV�VHW�XS�
DQG�LPSURYH�WKH�OHYHOV�RI�WRXULVP�UHODWHG�VHUYLFHV��
+RZHYHU��ZKLOH�:HE�DQG�0RELOH�WHFKQRORJLHV�IRU�
WRXULVP�KDYH�EHFRPH�D�SULPDU\�WRRO�IRU�SODQQLQJ�
DQG�RUJDQLVLQJ�WRXULVP�LQ�HFRQRPLFDOO\�GHYHORSHG�
XUEDQ�FHQWUHV��D�FOHDU�GLYLGH�EHWZHHQ�WKH�RQOLQH�

$QGUHDV�.RPQLQRV
*ODVJRZ�&DOHGRQLDQ�8QLYHUVLW\��6FRWODQG

%ULDQ�0DF'RQDOG
*ODVJRZ�&DOHGRQLDQ�8QLYHUVLW\��6FRWODQG

3HWHU�%DUULH
*ODVJRZ�&DOHGRQLDQ�8QLYHUVLW\��6FRWODQG

6RFLR�7HFKQLFDO�)DFWRUV�LQ�WKH�
'HSOR\PHQW�RI�3DUWLFLSDWRU\�
3HUYDVLYH�6\VWHPV�LQ�1RQ�
([SHUW�&RPPXQLWLHV

$%675$&7

7KLV�FKDSWHU�GLVFXVVHV�WKH�GHVLJQ�DQG�GHYHORSPHQW�RI�DQ�LQWHUDFWLYH�PRELOH�WRXULVW�JXLGH�V\VWHP�DFFRUG�
LQJ�WR�WKH�SULQFLSOHV�RI�3HUYDVLYH�&RPSXWLQJ�ODLG�RXW�E\�+DQVPDQQ��������DQG�SUHVHQWV�VROXWLRQV�WR�WKH�
WHFKQLFDO�LVVXHV�HQFRXQWHUHG�LQ�WKH�GHYHORSPHQW�RI�D�PXOWL�WLHUHG�V\VWHP�WKDW�HQFRPSDVVHV�D�ZLGH�HFRO�
RJ\�RI�GHYLFHV��7KH�FKDSWHU�IXUWKHU�SUHVHQWV�WKH�QRQ�WHFKQLFDO�LVVXHV�HQFRXQWHUHG�GXULQJ�D�OLYH�WULDO�RI�
WKH�V\VWHP�DQG�XVHV�WKH�H[SHULHQFH�JDWKHUHG�IURP�WKLV�GHSOR\PHQW�WR�SUHVHQW�HYLGHQFH�WKDW�+DQVPDQQ¶V�
�������IRXU�SULQFLSOHV�UHTXLUH�WKH�DGGLWLRQ�RI�D�¿IWK�SULQFLSOH��ZKLFK�LV�GH¿QHG�DQG�EDVHG�RQ�KHGRQLF�
YDOXHV��,Q�WKLV�YLHZ��WKH�ODWWHU�DUH�FUXFLDO�WR�WKH�VXFFHVVIXO�DGRSWLRQ�RI�PRELOH�DQG�SHUYDVLYH�V\VWHPV�
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SUHVHQFH�RI�UXUDO�WRXULVP�EXVLQHVVHV�DQG�VHUYLFH�
SURYLVLRQ��LQIRUPDWLRQ��ERRNLQJ��HQTXLULHV��H[LVWV�

,Q� GHYHORSHG� FRXQWULHV�� WKH� SUHVHQFH� RI� ,7�
HTXLSPHQW�DQG�,QWHUQHW�FRQQHFWLYLW\�LQ�UXUDO�WRXU�
LVP�EXVLQHVVHV�LV�DW�KLJK�OHYHOV��)LQGLQJV�IURP�
SUHYLRXV�UHVHDUFK��'HDNLQV�HW�DO���������3HDVH�HW�
DO���������+XJJLQV�	�,]XVKL��������%XLFN��������
'XII\��������VXJJHVW�WKDW�ZKLOH�UXUDO�EXVLQHVVHV�
XQGHUVWDQG�WKH�SRWHQWLDO�EHQHILWV�RI�DGRSWLQJ�,&7�
DQG�LQQRYDWLRQ�LQ�WKHLU�RSHUDWLRQV��SDUWLFXODUO\�WKH�
³LPDJH´�EHQHILWV�WKDW�WHFKQRORJ\�LQQRYDWLRQ�RIIHUV�
WR�SRWHQWLDO�FXVWRPHUV��WKHUH�DSSHDU�WR�EH�EDUULHUV�
SUHYHQWLQJ�WKH�LQWHJUDWLRQ�RI�LQQRYDWLRQ��/LWHUDWXUH�
LGHQWLILHV�WKH�PDLQ�EDUULHUV�WR�,&7�XVHG�WR�EH�WKH�
ODFN�RI�,7�WUDLQLQJ��FRVW�RI�UHOHYDQW�KDUGZDUH�DQG�
VRIWZDUH��VHFXULW\�FRQFHUQV��DQG�GHSHQGHQF\�RQ�
H[WHUQDO�H[SHUWV��0DMRU�EDUULHUV�KLJKOLJKWHG�DUH�
DOVR�WKH�IHDU�RI�WHFKQRORJ\�LWVHOI�DQG�WKH�IHDU�RI�
GLVSOD\LQJ�LJQRUDQFH�RI�,7�HVSHFLDOO\�WR�SHHUV�

:LWK�UHVHDUFK�LQ�WKH�SURYLVLRQ�RI�LQIRUPDWLRQ�
RQ�PRELOH�GHYLFHV��&KHYHUVW�HW�DO���������3DULNK�
	�/D]RZVND��������-RQHV�HW�DO���������&KHYHUVW�
HW�DO���������'HDUGHQ�	�/R��������'XQORS�HW�DO���
������ .HQWHULV� HW� DO��� ������9DQVWHHUZHJHQ�	�
9DQ�2XGKHXVGHQ��������IHHGLQJ�LQFUHDVLQJO\�LQ�
WR�PDLQVWUHDP�WRXULVP��WKH�EDUULHUV�RI�,7�WUDLQLQJ�
DQG�H[WHUQDO�H[SHUW�GHSHQGHQF\�DUH�LQFUHDVLQJO\�
LPSRUWDQW��DW�WKH�PRPHQW��LW�LV�DOPRVW�LPSRVVLEOH�
IRU�D�UXUDO�EXVLQHVV�WR�LQWHJUDWH�DQG�PDUNHW�LWVHOI�
RQ�PRELOH�SODWIRUPV��,Q�WKLV�FKDSWHU��ZH�SUHVHQW�
WKH� GHVLJQ� DQG� GHYHORSPHQW� RI� D� SDUWLFLSDWRU\�
SHUYDVLYH�FRPSXWLQJ�V\VWHP�EDVHG�RQ�%OXHWRRWK�
EHDFRQV�WKDW�WUDQVPLW�XS�WR�GDWH�PDS�EDVHG�WRXULVW�
LQIRUPDWLRQ�WR�YLVLWRUV¶�PRELOHV��7KH�LQIRUPDWLRQ�
LV�PDLQWDLQHG� DQG� XSGDWHG� E\� ORFDO� EXVLQHVVHV�
WKURXJK�D�VLPSOH�ZHE�LQWHUIDFH��ZLWK�HDFK�EXVLQHVV�
UHVSRQVLEOH�IRU�WKHLU�RZQ�FRQWHQW��7KH�V\VWHP�LV�
GHVLJQHG�WR�UHPRYH�WKH�EDUULHU�RI�,7�WUDLQLQJ�E\�
PDNLQJ�XVH�RI�H[LVWLQJ�VNLOOV��ZHE�EURZVLQJ��DQG�
DOVR�WR�DGGUHVV�WKH�SUREOHP�RI�UHOLDQFH�RQ�H[WHUQDO�
H[SHUWV� DV� WKH� V\VWHP�DXWRPDWLFDOO\� FRQILJXUHV�
DQG�FRPSLOHV�LWVHOI�

:H�QDPH�WKLV�V\VWHP�ZLWK�WKH�LQLWLDOV�0LQL�
*,67��0LQLDWXUH�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHP�

IRU�7RXULVP��DQG�LQWURGXFH�WKH�V\VWHP�LQ�D�6FRW�
WLVK�UXUDO�FRPPXQLW\��7KLV�FKDSWHU�H[SODLQV�WKH�
PXOWL�WLHUHG�DUFKLWHFWXUH�RI�WKH�V\VWHP�WKDW�DOORZV�
WKH�LQWHJUDWLRQ�RI�GLYHUVH�GHYLFH�HFRORJ\�DQG�DI�
IRUGV� WKH�SDUWLFLSDWLRQ�RI�QRQ�H[SHUW�XVHUV� LQWR�
WKH�SURFHVV�RI�XELTXLWRXV�FUHDWLRQ�DQG�DFTXLVLWLRQ�
RI� LQIRUPDWLRQ�� 7KH� FKDSWHU� GLVFXVVHV� OHVVRQV�
OHDUQW�LQ�WKH�SURFHVV�RI�GHVLJQLQJ��GHYHORSLQJ�DQG�
HYDOXDWLQJ�WKH�0LQL*,67�V\VWHP�DQG�H[DPLQHV�
WKHVH� OHVVRQV�XQGHU� WKH�SULQFLSOHV�RI�3HUYDVLYH�
&RPSXWLQJ�SURSRVHG�E\�+DQVPDQQ��������

7(&+12/2*<�$1'�
02%,/,7<�,1�7285,60

7KH�LQWURGXFWLRQ�RI�WHFKQRORJ\��SDUWLFXODUO\�WKH�
,QWHUQHW��LQWR�WRXULVP��KDV�KDG�D�SURIRXQG�HIIHFW�
LQ� WKH� SURYLVLRQ� RI� VHUYLFHV� LQ� WKH� VHFWRU��7KLV�
WUDQVIRUPDWLRQ� KDV� FRPH� IURP� WKH� IDFLOLWDWLRQ�
RI�FRPPXQLFDWLRQ�DQG�H[FKDQJH�RI�LQIRUPDWLRQ�
UHJDUGLQJ�WKH�VHUYLFHV�RIIHUHG�E\�EXVLQHVVHV�DQG�
GHVWLQDWLRQV�RYHU�WKH�ZHE�WR�SURVSHFWLYH�WRXULVWV��
7KH� VXEMHFW� RI� LQIRUPDWLRQ� V\VWHPV� LQ� WRXULVP�
KDV�EHHQ�WKH�HSLFHQWUH�RI�UHVHDUFK�E\�QXPHURXV�
VFKRODUV�DQG�SUDFWLWLRQHUV��DOWKRXJK�PRVW�UHVHDUFK�
VHHPV�WR�SLYRW�DURXQG�SXUHO\�EXVLQHVV�VFLHQFH�RU�
FRPSXWHU�VFLHQFH�SRLQWV�RI�YLHZ��ZLWK�IHZ�VWXGLHV�
H[DPLQLQJ�WKH�LPSDFW�RI�LQIRUPDWLRQ�V\VWHPV�LQ�
WRXULVP�E\�FRPELQLQJ�WKH�WZR�SHUVSHFWLYHV�

,Q�RUGHU�WR�JDLQ�DQ�XQGHUVWDQGLQJ�RI�WKH�LP�
SRUWDQFH�RI�WHFKQRORJ\�DQG�PRELOLW\�ZLWKLQ�WRXU�
LVP�ERWK�WKH�JURZLQJ�XVH�RI�PRELOH�GHYLFHV�DQG�
LQIRUPDWLRQ�VRIWZDUH��DQG�WKH�DGRSWLRQ�RI�,&7�E\�
EXVLQHVVHV�PXVW�EH�H[DPLQHG��:KLOVW�VRPH�SHRSOH�
DUH�VWLOO�KHVLWDQW� WR�DGRSW�PRELOH�GHYLFHV�LW�KDV�
EHHQ�IRXQG�WKDW�DV�WKH�PRELOH�PDUNHW�FRQWLQXHV�
WR�H[SDQG��LQFUHDVLQJ�QXPEHUV�RI�XVHUV�ZLOO�VHHN�
RXW� VRIWZDUH�ZLWKLQ� WKH� WRXULVP� LQGXVWU\� DV� DQ�
DGGLWLRQDO�PHDQV�RI�LQIRUPDWLRQ��'XQORS�HW�DO���
������S�������6LPLODU�VWXGLHV�KDYH�DOVR�VKRZQ�WKDW�
WKHUH�LV�DQ�LQFUHDVLQJ�DGRSWLRQ�RI�,&7�ZLWKLQ�VPDOO�
UXUDO�EXVLQHVVHV��'HDNLQV�HW�DO���������S��������\HW�
UHVHDUFK�VWLOO�VXSSRUWV�WKH�VXJJHVWLRQV�WKDW�UXUDO�
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FRPSDQLHV�DUH�VWLOO�IDFLQJ�LVVXHV�UHJDUGLQJ�WKHLU�
DGDSWLRQ�WR�WKH�³LQIRUPDWLRQ�DJH´��DQG�DUH�E\�DQG�
ODUJH�OHVV�LQQRYDWLYH�DQG�VORZHU�WR�DGRSW�QHZ�WHFK�
QRORJLHV�WKDQ�WKHLU�LQGXVWU\�HTXLYDOHQWV�LQ�XUEDQ�
HQYLURQPHQWV� �+XJJLQV�	�,]XVKL�������S�������
$OWKRXJK�LW�KDV�EHHQ�SURYHQ�WKDW�ERWK�XVHUV�DQG�
GHYHORSHUV�DUH�HTXDOO\�LQWHUHVWHG�LQ�WKH�FUHDWLRQ�
DQG�XVH�RI�PRELOH�VRIWZDUH�LW�DSSHDUV�XQFOHDU�DV�
WR�ZKDW� VWDNH� EXVLQHVV� LQGLYLGXDOV� KDYH� LQ� WKH�
DUHD��5HVHDUFK�KDV�KLJKOLJKWHG�WKDW�WKH�EDUULHUV�
WKDW� EXVLQHVVHV� IDFH� UHJDUGLQJ� ,&7�XVDJH�� FRVW�
RI�HTXLSPHQW��,7�WUDLQLQJ��WKH�GLVSOD\�RI�IHDU�RU�
LJQRUDQFH�WR�WKHLU�SHHUV�DQG�WKH�GHSHQGHQF\�RQ�
H[SHUWV��DOO�FRQWULEXWH�WR�WKH�UHOXFWDQFH�RI�VPDOO�
EXVLQHVVHV�WR�HPEDUN�RQ�WKH�LQWHJUDWLRQ�RI�WHFK�
QRORJ\�LQ�WR�WKHLU�FRPSDQ\��'XII\�������S�������
,W�KDV�DOVR�EHHQ�VXJJHVWHG�WKDW�LW�LV�VLPSO\�GXH�WR�
WKH�ODFN�RI�XQGHUVWDQGLQJ�RI�WKH�SRVVLEOH�EHQHILWV�
DYDLODEOH�WR�ORFDO�FRPSDQLHV�LI�WKH\�ZHUH�WR�H[SORLW�
VXFK�WHFKQRORJ\��WKDW�WKH\�PD\�QRW�UHFRJQLVH�WKH�
YDOXH�DQG�SRWHQWLDO�RI�VXFK�V\VWHPV��3HDVH�HW�DO���
������S�����

,Q�RUGHU�IRU�VPDOO�UXUDO�EXVLQHVVHV�WR�EHQHILW�
IURP�WHFKQRORJ\�LW�PXVW�EH�UHFRJQLVHG�E\�ORFDO�
FRPSDQLHV�WKDW�WKHUH�LV�D�QHHG�WR�XWLOL]H�WHFKQROR�
JLHV�WR�EHFRPH�PRUH�UHVSRQVLYH�WR�WKH�PDUNHW�DQG�
WKDW�WKH�VKDULQJ�RI�LQIRUPDWLRQ�ZRXOG�PD[LPLVH�
WKH�YDOXH�RI�LQIRUPDWLRQ�DQG�NQRZOHGJH��+RZ�
HYHU�LQ�UHODWLRQ�WR�WRXULVW�GHVWLQDWLRQV��OHYHOV�RI�
FR�RSHUDWLRQ� DQG� LQFRUSRUDWLRQ� RI� WKH� UHTXLUHG�
VKDULQJ�RI�LQIRUPDWLRQ�KDV�EHHQ�ORZ��3HDVH�HW�DO���
������S�����&ROODERUDWLRQ�E\� WKH� ORFDO�EXVLQHVV�
FRPPXQLW\�PD\�DVVLVW�LQ�WKH�RYHUDOO�SURPRWLRQ�
RI�WKH�ORFDO�DUHD�DQG�HQKDQFH�WKH�WRXULVW�LQGXVWU\�
DV�D�ZKROH�

$QRWKHU� YLWDO� SRLQW� RI� FRQVLGHUDWLRQ� LV� WKH�
LVVXH�RI�WKH�SURYLVLRQ�RI�DFFXUDWH��ORFDOLVHG�GDWD�
�3HDVH�HW�DO�������S�����7KLV�KDV�EHHQ�QRWHG�E\�
VHYHUDO�UHVHDUFKHUV�ZKR�DOO�DJUHH�WKDW�³WKH�PRVW�
LPSRUWDQW�HOHPHQWV�RI�VXFFHVVIXO�WRXULVW�LQIRUPD�
WLRQ�V\VWHPV�DUH�WKH�DYDLODELOLW\�RI�TXDOLW\�GDWD�
FRQWHQW´�DQG�WKH�DWWDLQPHQW�RI�G\QDPLF�XS�WR�GDWH�
LQIRUPDWLRQ�LV�VRPHWKLQJ�WKDW�FDQQRW�EH�REWDLQHG�
E\�SDSHU� JXLGHV�OHDIOHWV´� �'XQORS� HW� DO��� ������

S������:KLOH�GHYHORSPHQW�VWXGLHV�KDYH�SURYLGHG�
FLW\� YLVLWRUV� ZLWK� D� KDQG�KHOG� FRQWH[W�DZDUH�
WRXULVW�JXLGH��XWLOLVLQJ�PRGHUQ�WHFKQRORJ\�VROX�
WLRQV��WKH\�WRR�LGHQWLILHG�WKH�QHHG�IRU�G\QDPLF��
XS�WR�GDWH��UHOLDEOH�LQIRUPDWLRQ��H�J��&KHYHUVW�HW�
DO��� ������ 9DQVWHHUZHJHQ� 	�9DQ� 2XGKHXGVHQ��
������� DV� WKHUH� DSSHDUV� WR�EH� D�YRLG� UHJDUGLQJ�
WKH�FUHDWLRQ�DQG�FRQWURO�RI�LQIRUPDWLRQ��'HDUGHQ�
	� /R�� ����� S������� 7R� HQVXUH� WKH� FUHDWLRQ� RI�
PRELOH�LQIRUPDWLRQ�ZLOO�QRW�RQO\�DVVLVW�WRXULVWV�
EXW�DOVR�EH�DGYDQWDJHRXV�WR�WKH�ORFDO�EXVLQHVVHV�
LQYROYHG�� ORFDO� FRPSDQLHV� PXVW� RYHUFRPH� WKH�
WHFKQRORJ\�EDUULHUV�WKH\�IDFH�DQG�WDNH�FRQWURO�RI�
WKH�GDWD�SUHVHQWDWLRQ�ZKLFK�LQWHQGV�WR�LPSURYH�
WKH�ORFDO�LQGXVWU\��$V�QRWHG�E\�VXFK�UHVHDUFKHUV�
DV�+XJJLQV�	�,]XVKL��������S�������³WKH�NH\�WR�
WKH�VXFFHVV�RI�DQ\�,&7�SURJUDPPH�LV�WKH�HQJDJH�
PHQW�RI�ORFDO�FRPPXQLWLHV�LQ�WKH�YHU\�HDUO\�VWDJHV�
VR� WKDW� WKH\� IDFLOLWDWH� WKH� VHQVH� RI� µRZQHUVKLS¶�
DQG�WKH�GHYHORSPHQW�RI�D�VHOI�PDQDJHG�OHDUQLQJ�
SURFHVV´��7KH�WUDLQLQJ��FRQWHQW�DQG�LQIRUPDWLRQ�
PDQDJHPHQW�PXVW�EH�FRQWUROOHG�E\�WKH�FRPSDQLHV�
WKHPVHOYHV�LQ�RUGHU�WR�HQVXUH�WKDW�WKH�FRPSDQLHV�
DUH�QRW�RQO\�EHQHILWWLQJ�VXEVWDQWLDOO\�LQ�UHODWLRQ�
WR�WKHLU�H[SHQGHG�HIIRUWV�EXW�DOVR�WR�HQVXUH�WKDW�
WKH�WRXULVWV�DUH�EHLQJ�SURYLGHG�ZLWK�XS�WR�GDWH��
UHOLDEOH�LQIRUPDWLRQ�

7KH�0LQL*,67�6\VWHP

,QVSLUHG�E\�SUHYLRXV�UHVHDUFK��EXW�SDUWLFXODUO\�WKH�
JDS�LGHQWLILHG�IURP�OLWHUDWXUH�LQ�WKH�H[LVWHQFH�RI�D�
V\VWHP�LQ�ZKLFK�WKH�VWDNHKROGHUV��EXVLQHVVHV�DQG�
FRPPXQLWLHV��FRXOG�EH�DIIRUGHG�VRPH�GHJUHH�RI�
FRQWURO�RI�WKH�LQIRUPDWLRQ�SUHVHQWHG�DERXW�WKHP��
ZH�GHVLJQHG�LQ������D�SDUWLFLSDWRU\�V\VWHP�FDOOHG�
0LQL*,67� �0LQLDWXUH� *HRJUDSKLF� ,QIRUPDWLRQ�
6\VWHP�IRU�7RXULVP���,Q�VXPPDU\��WKH�0LQL*,67�
V\VWHP� DOORZV� WKH� RQ�VLWH� G\QDPLF� GHOLYHU\� RI�
PDS�EDVHG� WRXULVW� LQIRUPDWLRQ� �FXUUHQWO\� WH[W�
EDVHG�EXW�HDVLO\�H[WHQVLEOH�WR�LQFOXGH�PXOWLPHGLD��

7KH�SURMHFW¶V�SULPDU\�WDUJHWV�ZHUH�
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���� 7R�SURYLGH�G\QDPLFDOO\�XSGDWHG��OLYH�WRXULVW�
LQIRUPDWLRQ� WR� WKH�PRGHUQ�DJH� WRXULVW� E\�
H[SORLWLQJ� WKH� PRELOH� GHYLFHV� WKH\� FDUU\�
ZLWK�WKHP�DW�D�QRPLQDO�FRVW�WR�WKH�WRXULVW�

���� 7R�HQFRXUDJH�DQG�IDFLOLWDWH�WKH�HQJDJHPHQW�
RI�ORFDO�FRPPXQLWLHV�DQG�ORFDO�EXVLQHVVHV�LQ�
WKH�WRXULVP�LQGXVWU\�ZLWK�PRGHUQ�WHFKQROR�
JLHV�� VXFK� DV� ORFDWLRQ� EDVHG� VHUYLFHV� DQG�
PRELOH�DGYHUWLVLQJ�

���� 7R�VWLPXODWH�WRXULVP�EXVLQHVV�JURZWK�DQG�
HQKDQFH�WKH�YLVLWRU�H[SHULHQFH�WKURXJK�WKH�
SURYLVLRQ�RI�PRELOH�DQG�ORFDWLRQ�EDVHG�VHU�
YLFHV�WKDW�LQFUHDVH�DZDUHQHVV�RI�WKH�WRXULVP�
UHODWHG�EXVLQHVVHV�DQG�WKHLU�VHUYLFHV�

3UHOLPLQDU\�5HVHDUFK

,Q�RUGHU�WR�VXSSRUW�WKH�GHVLJQ�DQG�GHYHORSPHQW�RI�
DQ�DSSURSULDWH�DUFKLWHFWXUH�DQG�FOLHQW�LQWHUIDFHV��
ZH�FDUULHG�RXW�VRPH�LQLWLDO�UHVHDUFK�LQ�RUGHU�WR�
GHWHUPLQH�ILUVWO\��WKH�W\SHV�RI�XSGDWDEOH�FRQWHQW�
WKDW�WRXULVWV�ZRXOG�EH�NHHQ�RQ�DFFHVVLQJ�WKURXJK�
WKH�V\VWHP�DQG�VHFRQGO\��WKH�FRQQHFWLYLW\�PHWKRGV�
WKDW�ZRXOG�EH�PRVW�DSSURSULDWH�WR�DOORZ�WRXULVWV�
DFFHVV�WR�WKH�GHVLUHG�FRQWHQW��:H�LQWHUYLHZHG����
SHRSOH��WRXULVWV�FXUUHQWO\�RQ�KROLGD\�DQG�SHRSOH�
ZKR� LQGLFDWHG� D� JHQHUDO� LQWHUHVW� WRZDUGV� WRXU�
LVP��DQG�DVNHG�VHYHUDO�TXHVWLRQV�UHODWLQJ�WR�WKHLU�
SHUFHSWLRQ�RI�LPSRUWDQFH�RI�WKH�PRVW�SURPLQHQW�
FDWHJRULHV�RI�WRXULVW�LQIRUPDWLRQ�DV�LGHQWLILHG�E\�
OLWHUDWXUH��$FFRPPRGDWLRQ��)RRG��/RFDO�DWWUDF�
WLRQV��(QWHUWDLQPHQW��%DQNLQJ�VHUYLFHV��+HDOWKFDUH�

IDFLOLWLHV��7UDQVSRUW���DV�ZHOO�DV�WKH�W\SHV�RI�GH�
YLFHV�WKDW�WKH\�FDUULHG�ZLWK�WKHP�GXULQJ�KROLGD\V�
DQG�WKHLU�XVDJH�RI�WKH�PRELOH�LQWHUQHW��2XU�SDU�
WLFLSDQWV�ZHUH�PRVWO\�EHWZHHQ�������������DQG�
UHVLGHQWV�LQ�WKH�8.��������,Q�WHUPV�RI�ORRNLQJ�
IRU� LQIRUPDWLRQ��PRVW� RI� RXU� UHVSRQGHQWV� XVHG�
WKH�,QWHUQHW�DV�D�VRXUFH�RI�LQIRUPDWLRQ��������$�
IXUWKHU�����LQGLFDWHG�WKDW�WKH\�DOVR�XVHG�JXLGH�
ERRNV�DQG�����DOVR�GHSHQGHG�RQ�RWKHU�VRXUFHV�RI�
LQIRUPDWLRQ�VXFK�DV�UHFRPPHQGDWLRQV��QHZVSDSHU�
DUWLFOHV��IULHQGV�HWF�

:H�DVNHG�RXU�SDUWLFLSDQWV�WR�XVH�D�³VWDU�UDW�
LQJ´�WR�LQGLFDWH�WKH�LPSRUWDQFH�RI�HDFK�FDWHJRU\�
RI�WRXULVW�LQIRUPDWLRQ��ZLWK�RQH�VWDU�EHLQJ�³OHDVW�
LPSRUWDQW´�DQG�ILYH�VWDUV�EHLQJ�DQ�DEVROXWH�PXVW�
KDYH��7KH�UHVXOWV�DUH�VXPPDULVHG�LQ�7DEOH���

$V�LW�FDQ�EH�VHHQ��WKH�PRVW�LPSRUWDQW�FDWHJR�
U\��XVLQJ�D�VLPSOH�VFRULQJ�V\VWHP�RI���SRLQW�SHU�
VWDU��PXOWLSOLHG�E\�WKH�IUHTXHQF\�RI�UHVSRQVHV��LV�
$FFRPPRGDWLRQ��IROORZHG�E\�)RRG��7UDQVSRUW��
(QWHUWDLQPHQW� DQG� /RFDO�$WWUDFWLRQV�� %DQNLQJ�
DQG�+HDOWKFDUH�SURYHG� WR�EH�GLYLVLYH��ZLWK� WKH�
SDUWLFLSDQW�ERG\�DSSDUHQWO\�DPELYDOHQW�UHJDUGLQJ�
WKHLU�LPSRUWDQFH�

:LWK�UHJDUG�WR�ORFDO�VHUYLFHV�VXFK�DV�$FFRP�
PRGDWLRQ�DQG�)RRG��ZH�DOVR�DVNHG�WKH�SDUWLFLSDQWV�
ZKDW�NLQG�RI�LQIRUPDWLRQ�WKH\�IHOW�ZRXOG�EH�RI�
LPSRUWDQFH��7KH�UHVXOWV�KLJKOLJKWHG�WKDW�FRVWV�DQG�
VSHFLDO� RIIHUV�ZHUH� YHU\� LPSRUWDQW�� DORQJ�ZLWK�
FRQWDFW�GHWDLOV�DQG�GLUHFWLRQV�WR�YHQXHV��)LJXUH����

:H� DOVR� DVNHG� WKH� SDUWLFLSDQWV�ZKDW� W\SH� RI�
GHYLFHV�WKH\�WDNH�ZLWK�WKHP�RQ�KROLGD\��DQG�IRXQG�

7DEOH����3DUWLFLSDQW�UDWLQJV�
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+HDOWKFDUH � � � � � ���

7UDQVSRUW � � � �� �� ���



���

6RFLR�WHFKQLFDO�)DFWRUV�LQ�WKH�'HSOR\PHQW�RI�3DUWLFLSDWRU\�3HUYDVLYH�6\VWHPV

WKDW�����FDUULHG�D�ZHE�HQDEOHG�PRELOH�RU�3'$��
����D�ODSWRS������D�QRQ�ZHE�HQDEOHG�PRELOH�RU�
3'$��DQG�����LQGLFDWHG�QRWKLQJ�DV�D�UHVSRQVH��
:LWK�UHJDUG�WR�KRZ�RIWHQ�WKH\�XVHG�WKH�LQWHUQHW�RQ�
WKHLU�PRELOH�GHYLFHV��RXW�RI�WKH����XVHUV�ZKR�UH�
VSRQGHG�WKDW�WKH\�GLG�XVH�LW��WZR�LQGLFDWHG�WKDW�WKLV�
ZDV�GRQH�YHU\�UDUHO\��RQFH�D�PRQWK�RU�OHVV���VHYHQ�
GLG�VR�UDUHO\������WLPHV�D�PRQWK���VL[�XVHG�LW�VRPH�
WLPHV�������LQ�WKH�ZHHN��RQH�SHUVRQ�LQGLFDWHG�WKH\�
XVHG�LW�RIWHQ��HYHU\�RWKHU�GD\��DQG�RQH�PRUH�SHUVRQ�
LQGLFDWHG�WKDW�WKH\�XVHG�LW�HYHU\�GD\��:H�DOVR�TXH�
ULHG�SHRSOH�RQ�ZKHWKHU�WKH\�WKRXJKW�WKDW�WKH�FRVW�
RI�DFFHVV�OLPLWHG�WKHLU�XVH�RI�WKH�PRELOH�LQWHUQHW�
DQG�IRXQG�WKDW�����VDLG�FRVW�ZDV�QRW�D�IDFWRU��D�
IXUWKHU�����LQGLFDWHG�WKDW�LW�ZDV�D�IDFWRU�ERWK�LQ�
WKHLU�FRXQWU\�RI� UHVLGHQFH�DQG�DEURDG�����LQGL�
FDWHG�WKDW�LW�ZDV�D�IDFWRU�RQO\�ZKHQ�DEURDG�ZKLOH�
D�IXUWKHU�����LQGLFDWHG�WKLV�TXHVWLRQ�GLG�QRW�DSSO\�
WR�WKHP�VLQFH�WKH\�GLG�QRW�XVH�WKH�PRELOH�LQWHUQHW�
�QR�VXLWDEOH�GHYLFH���$V�VXFK��D�VLJQLILFDQW�����RI�
WKH�UHVSRQGHQWV�LQGLFDWHG�WKDW�WKHLU�PDLQ�EDUULHU�WR�
DFFHVVLQJ�PRELOH�LQIRUPDWLRQ�ZDV�HLWKHU�D�ODFN�RI�
VXLWDEOH�HTXLSPHQW��RU�WKH�FRVW�RI�DFFHVV�

0LQL*,67�+LJK�/HYHO�
$UFKLWHFWXUH�2YHUYLHZ

:KLOH�RXU�LQLWLDO�WKRXJKWV�ZHUH�WR�FUHDWH�D�ZHE�
EDVHG� DUFKLWHFWXUH� WR� DOORZ� WRXULVWV�PRELOHV� WR�

FRQQHFW� RYHU�*356� RU� �*� QHWZRUNV� WR� DFFHVV�
LQIRUPDWLRQ��LW�ZDV�GHFLGHG�DIWHU�WKHVH�ILQGLQJV��
WR�DEDQGRQ�WKLV�PRGH�RI�FRQQHFWLYLW\�IRU�VRPH�
WKLQJ�PRUH�XELTXLWRXVO\�DYDLODEOH��:H�DGRSWHG�
WKH�FRQFHSW�RI�DQ�³DFFHVV�SRLQW´�±�IL[HG�ORFDWLRQV�
ZLWKLQ� DQ� DUHD� RI� LQWHUHVW� ±� WR� GHOLYHU� GDWD� WR�
WRXULVWV¶�PRELOHV��7KHVH�DFFHVV�SRLQWV�FRQVLVW�RI�
D�%OXHWRRWK�HQDEOHG�FRPSXWLQJ�GHYLFH��WKLV�FDQ�
EH�DQ\WKLQJ�IURP�D�3&��ODSWRS��NLRVN�RU�GHGLFDWHG�
UXJJHGL]HG�PLQLDWXUH�FRPSXWHU���%OXHWRRWK�LV�D�
VKRUW�UDQJH� UDGLR� SURWRFRO�PRVWO\� XVHG� IRU� WKH�
WUDQVIHU�RI�VPDOO�DPRXQWV�RI�GDWD�DFURVV�PRELOH�
GHYLFHV��VXFK�DV�SKRWRV�RU�VRQJV���%OXHWRRWK�LV��
LQ�D�VHQVH��WKH�ORZHVW�FRPPRQ�GHQRPLQDWRU�IRU�
FRPPXQLFDWLRQ�LQ�PRELOH�GHYLFHV��DV�LW�LV�IRXQG�
RQ�DOPRVW�HYHU\�PRGHO�RI�PRELOH�GHYLFH�SURGXFHG�
LQ�WKH�ODVW�\HDUV�DQG�LQFXUV�QR�FRVW�WR�WKH�XVHU�

7R� UHFHLYH� WKH� WRXULVW� LQIRUPDWLRQ�� WRXULVWV�
FRQQHFW�WKHLU�PRELOH�SKRQH�ZLWK�WKH�DFFHVV�SRLQW�
ZLUHOHVVO\��YLD�D�YHU\�VLPSOH�³SDLULQJ´�SURFHVV��
2QFH�WKH�SKRQH�DQG�DFFHVV�SRLQW�DUH�FRQQHFWHG��
WKH� DFFHVV� SRLQW� DXWRPDWLFDOO\� VHQGV� WKH� GDWD�
�DSSOLFDWLRQ�DQG�FRQWHQW��WR�WKH�WRXULVW¶V�SKRQH��
DW� DEVROXWHO\�QR�FRVW� WR� WKH� WRXULVW��7KH�DFFHVV�
SRLQWV� FDQ� DOWHUQDWLYHO\� EH� FRQILJXUHG� WR� ORRN�
IRU�%OXHWRRWK�GHYLFHV�LQ�WKHLU�YLFLQLW\�DQG�DXWR�
PDWLFDOO\�VHQG�WKH�GDWD�WR�WKHP��³SXVK´�PRGH���
ZLWKRXW�WRXULVWV�H[SOLFLWO\�LQVWDQWLDWLQJ�WKH�FRQ�
QHFWLRQ��([DPSOHV�RI�$FFHVV�3RLQWV�DUH� VKRZQ�

)LJXUH����,QIRUPDWLRQ�RQ�/RFDO�6HUYLFHV
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IXUWKHU�LQ�WKLV�FKDSWHU��7KH�V\VWHP�KDV�D�UDQJH�RI�
DSSUR[LPDWHO\������PHWHUV�

,Q� WKLV� DUFKLWHFWXUH� �)LJXUH� ���� EXVLQHVVHV�
FRQQHFW�WR�WKH�0LQL*,67�FHQWUDO�VHUYHU�RYHU�WKHLU�
H[LVWLQJ�LQWHUQHW�FRQQHFWLRQV�DQG�XVLQJ�D�VLPSOH�
ZHEVLWH� LQWHUIDFH�� FDQ�XSGDWH� WKHLU� LQIRUPDWLRQ�
DQG�GHWDLOV�DV�RIWHQ�DV� WKH\�OLNH��7KLV� LQIRUPD�
WLRQ� LV� SURSDJDWHG� WR�$FFHVV� 3RLQWV� DW� SUH�VHW�
WLPH�LQWHUYDOV�WKURXJK�WKH�GD\��H�J��HYHU\�KRXU�RU�
WZLFH�GDLO\���$FFHVV�3RLQWV�DUH�GLVSHUVHG�WKURXJK�
D�SDUWLFXODU�JHRJUDSKLF�ORFDWLRQ�RI�LQWHUHVW�DQG�DUH�
FRQQHFWHG�WR�RXU�FHQWUDO�GDWDEDVH�VHUYHU�WKURXJK�
DQ� LQWHUQHW�FRQQHFWLRQ� �$'6/��FDEOH��:L�)L�RU�
�*�*356��

$Q�DFFHVV�SRLQW�FDQ�EH�D�GHGLFDWHG�SLHFH�RI�
HTXLSPHQW��+RZHYHU��DQ\�EXVLQHVV�3&�FDQ�DOVR�
VHUYH�DV�DFFHVV�SRLQW��ZLWK�WKH�DGGLWLRQ�RI�DQ�LQ�
H[SHQVLYH�86%�%OXHWRRWK� GHYLFH��7KLV�ZD\�� D�
EXVLQHVV�FDQ�DFW�DV�DQ�LQIRUPDWLRQ�JHQHUDWRU�DV�
ZHOO�DV�DQ�LQIRUPDWLRQ�SURYLGHU��7KLV�DUFKLWHFWXUH�
PDNHV�WKH�0LQL*,67�V\VWHP�H[WUHPHO\�ORZ�FRVW�
LQ�WHUPV�RI�LWV�PDLQWHQDQFH�DQG�RSHUDWLRQ��,Q�D�
VLWXDWLRQ�ZKHUH�PRVW� EXVLQHVV� 3&V� DOVR� DFW� DV�

DFFHVV�SRLQWV��WKHUH�LV�SUDFWLFDOO\�QR�FRVW�IRU�WKH�
V\VWHP�RSHUDWLRQ�DV�WKH�V\VWHP�XWLOL]HV�H[LVWLQJ�
,QWHUQHW�FRQQHFWLRQV�DW�EXVLQHVV�SUHPLVHV��)XU�
WKHUPRUH��GHGLFDWHG�KDUGZDUH�IRU�WKH�DFFHVV�SRLQWV�
FDQ�EH�SXUFKDVHG� IRU� DV� OLWWOH� DV�������PDNLQJ�
HYHQ� VWDQGDORQH� KDUGZDUH� VROXWLRQV� UHODWLYHO\�
LQH[SHQVLYH�� 7KH� V\VWHP� WKXV� SURYLGHV� D� KLJK�
PDUJLQ�IRU�SURILWDELOLW\�WKURXJK�VXEVFULSWLRQ�IHHV��
FKDUJHV�IRU�XSGDWHV�DQG�RU�DGYHUWLVHPHQW��GHSHQG�
LQJ� RQ� WKH� EXVLQHVV�PRGHO� DJUHHG� XSRQ� E\� LWV�
RSHUDWRUV�

'HYHORSPHQW�RI�WKH�0RELOH�
&OLHQW�8VHU�,QWHUIDFH

:H�FKRVH�WR�EXLOG�D�PDS�EDVHG�V\VWHP�WR�SURYLGH�
WKH� WRXULVW� LQIRUPDWLRQ�� DV� SUHOLPLQDU\� IRFXV�
JURXSV�LQGLFDWHG�WKDW�WKLV�ZRXOG�EH�WKH�SUHIHUUHG�
PRGH�RI�LQIRUPDWLRQ�GHOLYHU\��FRPSDUHG�WR�WUDGL�
WLRQDO�PHQX�EDVHG�OLVW�LQWHUIDFHV��2QH�ILQGLQJ�WKDW�
EHFDPH�TXLFNO\�DSSDUHQW�IURP�WKHVH�LQLWLDO�GHVLJQ�
FRQVXOWDWLRQV�ZDV�WKH�IDFW�WKDW�XVHUV�ZHUH�KDYLQJ�
GLIILFXOW\�ZLWK�H[LVWLQJ�3DQ�DQG�=RRP�LQWHUIDFHV��

)LJXUH����0LQL*,67�'HSOR\PHQW�$UFKLWHFWXUH
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VXFK� DV� WKHVH� HQFRXQWHUHG� LQ� DSSOLFDWLRQV� OLNH�
1RNLD�0DSV��8VHUV�ZHUH�EHFRPLQJ�IUXVWUDWHG�ZLWK�
WKH�FRQWLQXRXV�SUHVVLQJ�RI�GLUHFWLRQDO�EXWWRQV��'�
SDG��IRU�SDQQLQJ�DQG�
�RU���EXWWRQV�IRU�]RRPLQJ��
:H�GHVLJQHG�WKXV�D�QRYHO�]RRPDEOH�LQWHUIDFH��LQ�
ZKLFK�WKH�PDS�ZDV�VSOLW�LQ�JULG�EDVHG�VHJPHQWV��
$�XVHU�FDQ�VHOHFW�D�VHJPHQW��VHH�)LJXUH����ZLWK�
WKH�'�SDG�RQ�WKHLU�GHYLFH�RU�VW\OXV��DQG�WKHQ�SUHVV�

WKH�FHQWUDO�³VHOHFWLRQ´�EXWWRQ�RI�WKH�'�SDG�RU�WDS�
WKH�VFUHHQ�WR�³]RRP�LQWR´�WKDW�VHJPHQW��$�XVHU�FDQ�
WKHQ�]RRP�RXW�WR�WKH�SUHYLRXV�KLJK�OHYHO�YLHZ�DQG�
VHOHFW�DQRWKHU�VHJPHQW�WR�]RRP�LQWR��7KLV�FRQFHSW�
RI�³MXPSLQJ´�LQWR�DQG�RXW�RI�WKH�PDS�FDQ�EH�LQ�
ILQLWHO\�UHFXUVLYH��VR�WKDW�HDFK�YLHZ�FDQ�EH�VSOLW�
LQWR�VHJPHQWV�DQG�]RRPHG�LQWR�IXUWKHU��DOWKRXJK�
IRU� VLPSOLFLW\�� RXU� SURWRW\SH� LPSOHPHQWHG� WZR�

)LJXUH����0RELOH�&OLHQW�,QWHUIDFH�IURP�WKH�&DOODQGHU�3URWRW\SH
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³OHYHOV�RI�GHWDLO´��RQH�KLJK�OHYHO�PDS��SOXV�RQH�
OHYHO�RI�]RRPHG�LQ�VHJPHQWV��7KH�VFUHHQVKRWV�LQ�
)LJXUH���VKRZ�WKH�PRELOH�FOLHQW�LQWHUIDFH�IURP�
RXU� SURWRW\SH� DQG� LOOXVWUDWH� WKH� VLPSOLFLW\� DQG�
LQWXLWLYH�QDWXUH�RI�WKH�DSSOLFDWLRQ��7KH�DSSOLFDWLRQ�
UXQV�RQ�PRVW�PRELOH�SKRQH�PDNHV�DQG�PRGHOV��
LQFOXGLQJ�WRXFK�VFUHHQ�EDVHG�GHYLFHV��VXSSRUWV�
VW\OXV�WDSSLQJ��

(YDOXDWLRQ�RI�WKH�0RELOH�&OLHQW�8VHU�
,QWHUIDFH

6LQFH�D�SURWRW\SH�RI�RXU�]RRPDEOH�LQWHUIDFH�KDG�
EHHQ�EXLOW�SULRU�WR�WKH�SUHOLPLQDU\�UHVHDUFK�GH�
VFULEHG�HDUOLHU��ZH�WRRN�WKH�RSSRUWXQLW\�WR�DVN�HDFK�
RI�WKH�UHVSRQGHQWV�RI�WKDW�VXUYH\�WR�XQGHUWDNH�D�
VHW�RI�WKUHH�VLPSOH�LQIRUPDWLRQ�ILQGLQJ�WDVNV�XVLQJ�
RXU�SURWRW\SH�DQG�DVNHG�WKHP�IRU�WKHLU�VXEMHFWLYH�
RSLQLRQV�RQ�WKH�XVDELOLW\�RI�WKH�LQWHUIDFH��:KHQ�
TXHVWLRQHG�LI�WKH\�SHUFHLYHG�WKDW�WKH�FOLHQW�ZDV�
TXLFN�WR�OHDUQ�WR�XVH������DJUHHG�VWURQJO\������
DJUHHG������ZHUH�XQVXUH�DQG����GLVDJUHHG��,Q�
TXHVWLRQLQJ�WKHLU�SHUFHSWLRQ�RI�HDVH�RI�XVH�RI�WKH�
QRYHO�]RRPLQJ�V\VWHP������VDLG�WKH\�VWURQJO\�
DJUHHG� WKDW� LW�ZDV� HDV\�� ���� DJUHHG�� ��� �RQH�
SHUVRQ��ZDV�XQVXUH��ZKLOH�QRERG\�GLVDJUHHG�ZLWK�
WKLV�VWDWHPHQW��7KH�SDUWLFLSDQWV�ZHUH�VRPHZKDW�
OHVV� VXUH� DERXW� WKH� HDVH� RI� XVH� RI� WKH� F\FOLFDO�
VHOHFWLRQ�V\VWHP�IRU�WKH�32,V�RQ�WKH�PDS�ZKLFK�
UHTXLUHG�WKHP�WR�XVH�WKH�GHYLFH¶V�'LUHFWLRQDO�3DG�
LQ�RUGHU�WR�KLJKOLJKW�RQH������VWURQJO\�DJUHHG�LW�
ZDV�HDV\������DJUHHG������ZHUH�XQVXUH��DQG�����
GLVDJUHHG���,Q�VXPPDU\��WKHVH�UHVXOWV�JDYH�XV�FRQ�
ILGHQFH�WKDW�RXU�GHVLJQ�GLUHFWLRQV�ZHUH�DSSURSULDWH�
DQG�ZH�FRQWLQXHG�ZLWK�LPSOHPHQWLQJ�WKH�SURMHFW¶V�
EDFN�HQG�LQIUDVWUXFWXUH�DQG�VWDNHKROGHU�LQWHUIDFH�
IRU�XSGDWLQJ�DQG�PDLQWDLQLQJ�LQIRUPDWLRQ�

0LQL*,67�6HUYHU�,PSOHPHQWDWLRQ

7KH� 0LQL*,67� 6HUYHU� FRQVLVWV� RI� D� 0\64/�
GDWDEDVH� ZKLFK� LV� UHVSRQVLEOH� IRU� VWRULQJ� DQG�
PDLQWDLQLQJ�EXVLQHVV�GDWD��'DWD�IURP�WKH�GDWDEDVH�
LV�GLVWULEXWHG�WR�WKH�$FFHVV�3RLQWV�LQ�;0/�IRUPDW��

XSRQ�UHTXHVW�IURP�WKH�DFFHVV�SRLQWV��7KH�6HUYHU�
:HEVLWH�LV�LPSOHPHQWHG�LQ�+70/�DQG�3+3���'DWD�
WKDW�DSSHDUV�RQ�WKH�ZHEVLWH�DQG�GDWD�HOHPHQWV��VXFK�
DV�ORJLQ�XVHUQDPHV�DQG�SDVVZRUGV��DUH�REWDLQHG�
GLUHFWO\� IURP� WKH� GDWDEDVH� WKURXJK� DSSURSULDWH�
3+3��FRGH�HPEHGGHG�LQ�WKH�ZHE�GRFXPHQWV�

:KHQ�D�EXVLQHVV�ZLVKHV�WR�UHJLVWHU�IRU�WKH�0LQL�
*,67�V\VWHP�IRU�WKH�ILUVW�WLPH��WKH\�ILOO�LQ�EDVLF�
FRQWDFW�GHWDLOV�RQ�WKH�0LQL*,67�ZHEVLWH��EXVLQHVV�
QDPH��GHVLUHG�SDVVZRUG��D�FRQWDFW�QDPH�DQG�FRQ�
WDFW�GHWDLOV���)LJXUH�����8SRQ�UHJLVWUDWLRQ�RI�WKHVH�
EDVLF�GHWDLOV��DQ�HPDLO�WR�WKH�0LQL*,67�V\VWHP�
DGPLQLVWUDWRUV�LV�DXWRPDWLFDOO\�JHQHUDWHG��2QFH�
WKH�DGPLQLVWUDWRUV�DUH�VDWLVILHG�WKDW�WKH�UHTXHVW�LV�
JHQXLQH�DQG�WKDW�LW�RULJLQDWHV�IURP�DQ�DXWKRULVHG�
UHSUHVHQWDWLYH�RI�WKH�EXVLQHVV��WKH�UHTXHVW�LV�DS�
SURYHG�WKURXJK�WKH�ZHEVLWH��DGPLQLVWUDWRUV�FDQ�
ORJLQ�DQG�PDQDJH�UHTXHVWV�RQ�D�VSHFLDO�VHFWLRQ�
RI�WKH�VLWH�YLVLEOH�RQO\�WR�WKHP���8SRQ�DSSURYDO��
WKH�EXVLQHVV�FDQ�WKHQ�ORJ�RQ�WR�WKH�ZHEVLWH�DQG�
FKDQJH�LWV�EDVLF�GHWDLOV�RU�LWV�EXVLQHVV�GHWDLOV��H�J��
DGGUHVV��VSHFLDO�RIIHUV��SULFHV�HWF����6XEVHTXHQWO\��
DQ\�GDWD�HQWHUHG�E\�WKH�EXVLQHVVHV�LV�H[SRUWHG�WR�WKH�
$FFHVV�3RLQWV�LQ�;0/�IRUPDW��7KH�DFFHVV�SRLQWV�
DUH�UHVSRQVLEOH�IRU�SDFNDJLQJ�WKLV�;0/�DQG�WKH�
PRELOH�DSSOLFDWLRQ�FRGH�SDFNDJHV�DQG�SUHSDUH�WKH�
ILQDO�DSSOLFDWLRQ�WR�EH�SXVKHG�WRZDUGV�WKH�PRELOH�
GHYLFHV��7KLV�SURFHVV�RI�³SXOOLQJ´�WKH�;0/�GDWD�
IURP�WKH�VHUYHU�DQG�SUHSDULQJ�WKH�PRELOH�DSSOLFD�
WLRQ�IRU�GLVWULEXWLRQ�FDQ�EH�VFKHGXOHG�WR�WDNH�SODFH�
DW�UHJXODU�LQWHUYDOV��DV�GHHPHG�DSSURSULDWH�E\�WKH�
GHSOR\PHQW�VFHQDULR��)LQDOO\��LQ�RUGHU�WR�IDFLOLWDWH�
XSGDWHV�WR�WKH�PRELOH�DSSOLFDWLRQ�FRGH��WKH�6HUYHU�
KROGV�D�FRS\�RI�WKH�ODWHVW�PRELOH�FOLHQW�DQG�$3�
DSSOLFDWLRQ�FRGH��ZKLFK�WKH�DFFHVV�SRLQWV�SXOO��LI�
DQ�XSGDWHG�YHUVLRQ�H[LVWV�RQ�WKH�VHUYHU��DORQJ�ZLWK�
WKH�;0/�GDWD��8SGDWHV�RYHUZULWH�WKH�DSSOLFDWLRQ�
FRGH�VWRUHG�ORFDOO\�LQ�HDFK�DFFHVV�SRLQW�

0LQL*,67�6HUYHU�:HEVLWH

8VLQJ�D�VLPSOH�ORJLQ�V\VWHP�RQ�RXU�VHFXUH�VHUYHU�
ZHEVLWH��EXVLQHVVHV�FDQ�FKDQJH�WKHLU�LQIRUPDWLRQ�
DV�RIWHQ�DV�UHTXLUHG�WR�SURYLGH� WKH� ODWHVW� LQIRU�
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PDWLRQ�WR�WRXULVWV��8SGDWLQJ�WKH�LQIRUPDWLRQ�RQ�
WKH�ZHE�VHUYHU�LV�DOVR�H[WUHPHO\�VLPSOH��XVLQJ�D�
ZHE�IRUP��7KH�VHUYHU�EULQJV�XS�WKH�LQIRUPDWLRQ�
DV�SUHYLRXVO\�VWRUHG�DQG�EXVLQHVVHV�RQO\�QHHG�WR�
FKDQJH�WKH�SDUWV�WKDW�QHHG�WR�EH�XSGDWHG�DQG�WKHQ�
VDYH�WKH�XSGDWH��)LJXUH����

0LQL*,67�6DPSOH�$FFHVV�3RLQWV�DQG�
0RELOH�&OLHQWV

$Q\�3&�UXQQLQJ�:LQGRZV�;3��ZLWK�WKH�1(7�DQG�
-DYD�6(� UXQWLPH� HQYLURQPHQW� LQVWDOOHG�� ZLWK�
LQWHJUDWHG�RU�H[WHUQDO�86%�%OXHWRRWK�KDUGZDUH�
FDQ�VHUYH�DV�DQ�DFFHVV�SRLQW��)LJXUH���VKRZV�D�
VHOI�FRQWDLQHG��GHGLFDWHG�DFFHVV�SRLQW�KDUGZDUH�
GHYLFH�WKDW�UXQV�RXU�DFFHVV�SRLQW�VRIWZDUH�XQGHU�
:LQGRZV�&(��DOWKRXJK�WKLV�GHYLFH�ZDV�QRW�XVHG�
GXULQJ� WKH�&DOODQGHU�SLORW�SURMHFW���2XU� DFFHVV�
SRLQW�VRIWZDUH�VWDUWV�DXWRPDWLFDOO\�ZKHQ�WKH�3&�
ERRWV�DQG�UXQV�LQ�WKH�V\VWHP�WUD\��)LJXUH�����7KH�
DFFHVV�SRLQW�VRIWZDUH�KDV�QR�XVHU�LQWHUIDFH�DSDUW�
IURP�D�ULJKW�FOLFN�SRS�XS�PHQX�WKDW�DOORZV�D�XVHU�
WR�HQWHU�³DGPLQ´�PRGH�RU�H[LW�WKH�SURJUDP��$GPLQ�
PRGH�LV�SDVVZRUG�SURWHFWHG�DQG�LV�QRW�PHDQW�IRU�

XVH�E\�DFFHVV�SRLQW�RSHUDWRUV��EXVLQHVVHV���7KLV�
PRGH�DOORZV�D�WHFKQLFDO�SHUVRQ�WR�FRQILJXUH�DQ�
DFFHVV�SRLQW�E\�VHOHFWLQJ�KRZ�RIWHU�LW�LV�WR�UHFHLYH�
XSGDWHV�IURP�WKH�FHQWUDO�VHUYHU��DQG�WURXEOHVKRRW�
LW��E\�SURYLGLQJ�PDQXDO�RSWLRQV�IRU�GRZQORDGLQJ�
WKH�GDWDEDVH�LQIR��EXLOGLQJ�WKH�PRELOH�FOLHQW�DQG�
VHQGLQJ�LW�WR�D�VHOHFWHG�PRELOH�GHYLFH��$GGLWLRQDOO\��
WKH�SRS�XS�PHQX�DOORZV�EXVLQHVVHV�WR�H[SOLFLWO\�
VHQG�WKH�PRELOH�DSS�WR�D�GHYLFH��LQ�WKH�FDVH�WKDW�
WKH�GHYLFH�LV�QRW�EHLQJ�DXWRPDWLFDOO\�GHWHFWHG�E\�
WKH�DFFHVV�SRLQW�VRIWZDUH��PDQXDO�PRGH��

7KH�DFFHVV�SRLQWV�FDQ�EH�FRQILJXUHG� WR�GLV�
WULEXWH�GDWD�LQ�WZR�PRGHV��3XVK�RU�3XOO��,Q�HLWKHU�
PRGH��D�FRQQHFWLRQ�WR�WKH�XVHU¶V�GHYLFH�LV�HVWDE�
OLVKHG��WKH�PRELOH�FOLHQW�LV�VHQW�DFURVV�DQG�WKHQ�
WKH�$3�LPPHGLDWHO\�WHUPLQDWHV�WKH�FRQQHFWLRQ��WR�
SUHYHQW�PLVXVH�RI�WKH�FRQQHFWLRQ�IRU�PDOLFLRXV�
SXUSRVHV���7KH�XVHUV�DUH�SURPSWHG�WKDW�WKH�DFFHVV�
SRLQW�ZDQWV�WR�VHQG�VRPH�GDWD�WR�WKHLU�GHYLFH�DQG�
DUH�JLYHQ�DQ�RSWLRQ�WR�DFFHSW�RU�GLVFDUG�WKH�WUDQV�
PLWWHG�SDFNDJH��7KH�SUHFLVH�ZRUGLQJ�RI�WKH�PHV�
VDJH�GHSHQGV�RQ�WKH�GHYLFH�DV�HDFK�PDQXIDFWXUHU�
LPSOHPHQWV� WKHLU� RZQ� JHQHULF� PHVVDJH� IRU� DOO�
LQFRPLQJ� %OXHWRRWK� WUDQVPLVVLRQV�� 7KH� PHV�

)LJXUH����1HZ�%XVLQHVV�5HJLVWUDWLRQ�3URFHVV��DERYH��DQG�0LQL*,67�6HUYHU�'DWD�)ORZV��EHORZ�



���

6RFLR�WHFKQLFDO�)DFWRUV�LQ�WKH�'HSOR\PHQW�RI�3DUWLFLSDWRU\�3HUYDVLYH�6\VWHPV

VDJHV�DUH�W\SLFDOO\�RI�WKH�IRUPDW�³�'HYLFH1DPH!�
ZDQWV�WR�VHQG�VRPH�LQIRUPDWLRQ�WR�\RXU�GHYLFH��
$FFHSW"´��%\�JLYLQJ�D�VXLWDEOH�'HYLFH1DPH� WR�
WKH� $FFHVV� 3RLQW� �H�J�� ³7RXULVP� ,QIRUPDWLRQ�

3RLQW´�� WKH�PHVVDJH� FDQ� LQVSLUH� FRQILGHQFH� WR�
XVHUV�WKDW�WKLV�LV�D�JHQXLQH�UHTXHVW��LQFUHDVLQJ�WKH�
OLNHOLKRRG�RI�LWV�DFFHSWDQFH��7KH�PRELOH�DSSOLFD�
WLRQ�LV�WKHQ�W\SLFDOO\�VWRUHG�DV�D�PHVVDJH�RQ�WKH�

)LJXUH����6FUHHQVKRWV�KLJKOLJKWLQJ�WKH�VLPSOLFLW\�RI�WKH�0LQL*,67�VHUYHU�EXVLQHVV�VLWH��/RJLQ��OHIW��DQG�
0LQL*,67�VHUYHU�EXVLQHVV�GHWDLOV�LQSXW�DQG�XSGDWH�VFUHHQ��ULJKW�

)LJXUH����$�PLQLDWXUL]HG��VFUHHQ�OHVV�VWDQGDORQH�XQLW�WKDW�FDQ�DFW�DV�D�0LQL*,67�DFFHVV�SRLQW��7KH�XQLW�
LV�LGHDO�IRU�LQVWDOODWLRQ�DW�LQGRRU�ORFDWLRQV�DQG�FDQ�EH�VHFXUHG�RQ�ZDOOV�RU�ILWWHG�LQVLGH�SURWHFWLYH�FRYHUV
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XVHU¶V�LQER[��GHSHQGLQJ�RQ�WKH�PDQXIDFWXUHU�RI�
WKH�GHYLFH���8VHUV�RI�VRPH�GHYLFHV�DUH�LPPHGL�
DWHO\�SURPSWHG�LI�WKH\�ZDQW�WR�LQVWDOO�WKH�DSSOLFD�
WLRQ� �H�J��6RQ\�(ULFVVRQ�GHYLFHV��EXW� IRU�RWKHU�
GHYLFHV�� WKH\� DUH� UHTXLUHG� WR� QDYLJDWH� WR� WKHLU�
PHVVDJH�,QER[�DQG�PDQXDOO\�LQVWDOO�WKH�DSSOLFD�
WLRQ��H�J��1RNLD���)LQDOO\�LW�VKRXOG�EH�PHQWLRQHG�
KHUH�WKDW�WKH�$3V�ORJ�WKH�RXWFRPH�RI�WKH�FRQQHF�
WLRQ�DQG�WUDQVPLVVLRQ�SURFHVV�ZLWK�WKH�0LQL*,67�
VHUYHU�E\�ILUVW�ORJJLQJ�WKH�QDPH�DQG�0$&�DGGUHVV�
RI�WKH�%OXHWRRWK�GHYLFH�WKDW�KDV�DWWHPSWHG�D�FRQ�
QHFWLRQ�ZLWK�WKH�$3V�DQG�WKHQ�ZKHWKHU�WUDQVPLV�
VLRQ�ZDV�VXFFHVVIXOO\�FRPSOHWHG�RU�QRW��IROORZLQJ�
HDFK�FRQQHFWLRQ��3URYLVLRQ� LV�DOVR�PDGH�� LI� UH�
TXLUHG�� WR� ORJ� WKH� QDPH� RI� WKH�$3� WR�ZKLFK� D�
FRQQHFWLRQ� LV� DWWHPSWHG��7KLV� DOORZV� WKH� FORVH�
PRQLWRULQJ�RI�D�GHSOR\PHQW�DUHD� WR�SRWHQWLDOO\�
VFDQ� IRU� SUREOHPV� LQ� WUDQVPLVVLRQ� DQG� DQDO\VH�
XVDJH� VWDWLVWLFV� VXFK� DV� QXPEHU� RI� GRZQORDGV��
QXPEHU�RI�XQLTXH�GHYLFHV�FRQQHFWHG�WR�WKH�V\VWHP��
UHSHDW�GRZQORDGV��IUHTXHQWO\�GLVFRYHUHG�$3V�HWF��
7KH�GLVWULEXWLRQ�PRGHV�RI� WKH� DFFHVV� SRLQWV� LQ�
PRUH�GHWDLO�ZRUN�DV�IROORZV�

3XVK�0RGH��,Q�WKLV�FRQILJXUDWLRQ��WKH�DFFHVV�
SRLQW�VFDQV�FRQWLQXRXVO\�IRU�%OXHWRRWK�HQDEOHG�
GHYLFHV�LQ�LWV�YLFLQLW\��2QFH�D�GHYLFH�LV�GLVFRYHUHG��
WKH�DFFHVV�SRLQW� LPPHGLDWHO\� VHQGV� WKH�PRELOH�
FOLHQW�DSSOLFDWLRQ�DFURVV�WR�WKDW�GHYLFH��,Q�RUGHU�
WR�SUHYHQW�FRQVWDQW�WUDQVPLVVLRQ�WR�D�GHYLFH�WKDW�
KDV�DOUHDG\�DFFHSWHG�RU�GHFOLQHG�D�FRPPXQLFDWLRQ�
�H�J��LQ�WKH�FDVH�WKDW�D�XVHU�UHPDLQV�LQ�WKH�YLFLQLW\�

RI� WKH�$3�IRU�VRPH�WLPH��� WKH�DFFHVV�SRLQW�FDQ�
ORJ� UHFHQW� FRQQHFWLRQ� DWWHPSWV� WR� GHYLFHV� DQG�
QRW�PDNH�DQ\�IXUWKHU�DWWHPSWV� WR�FRQQHFW�IRU�D�
FRQILJXUDEOH�SHULRG�RI�WLPH��H�J����KRXUV���:KLOH�
WKLV� IXQFWLRQ�FDQ�KHOS� UHGXFH� WKH� OLNHOLKRRG�RI�
³VSDPPLQJ´� GHYLFHV�� LW� KDV� RQH� GUDZEDFN� LQ�
WKH� VHQVH� WKDW� LI� D� FRQQHFWLRQ� LV� LQDGYHUWHQWO\�
UHIXVHG�RU�WHUPLQDWHG��WKH�XVHU�ZLOO�QRW�EH�DEOH�
WR�UH�HVWDEOLVK�LW�XQWLO�WKH�SUH�FRQILJXUHG�SHULRG�
RI�WLPH�KDV�HODSVHG��7KH�PDLQ�DGYDQWDJH�RI�3XVK�
0RGH�LV�WKDW�LW�NHHSV�LQWHUDFWLRQ�ZLWK�WKH�V\VWHP�
WR�D�PLQLPXP�LQ�WKH�VHQVH�WKDW�XVHUV�RQO\�KDYH�
WR�HQDEOH�WKH�%OXHWRRWK�IXQFWLRQ�RI�WKHLU�GHYLFH�
DQG� ORFDWH� WKHPVHOYHV� LQ� WKH�YLFLQLW\�RI�DQ�DF�
FHVV�SRLQW��$GGLWLRQDOO\��WKLV�LV�D�VHOI�DGYHUWLVLQJ�
PRGH�WKDW�PHDQV�WKDW�VHUHQGLSLWRXV�GLVFRYHU\�RI�
WKH�VHUYLFH�LV�PXFK�PRUH�OLNHO\�WKDQ�3XOO�PRGH��
GHVFULEHG�EHORZ��UHGXFLQJ�WKH�UHOLDQFH�RQ�FOHDU�
ODEHOOLQJ�RI�WKH�$3¶V�SUHVHQFH�DQG�SURPRWLRQDO�
PDWHULDO��OHDIOHWV�HWF��

3XOO� 0RGH�� ,Q� WKLV� FRQILJXUDWLRQ�� WKH� DF�
FHVV� SRLQW� UHPDLQV�SDVVLYH� DQG�ZDLWV� IRU� XVHUV�
WR�GLVFRYHU�DQG�FRQQHFW� WR� LW��8SRQ�DWWHPSWLQJ�
WR�FRQQHFW��XVHUV�DUH�UHTXLUHG�WR�LQSXW�D���GLJLW�
SDVVFRGH��VHW�WR������IRU�DOO�DFFHVV�SRLQWV���2QFH�
D�FRQQHFWLRQ�KDV�EHHQ�HVWDEOLVKHG��WKH�DFFHVV�SRLQW�
LPPHGLDWHO\�VHQGV�WKH�PRELOH�FOLHQW�DFURVV�DQG�
WHUPLQDWHV�WKH�FRQQHFWLRQ�RQFH�WKH�GDWD�KDV�EHHQ�
WUDQVPLWWHG��7KLV�PHWKRG�UHTXLUHV�PRUH�LQSXW�IURP�
XVHUV�DQG�DOVR�WKDW�WKH\�DUH�IDPLOLDU�ZLWK�WKH�SURFHVV�
RI�GLVFRYHULQJ�DQG�SDLULQJ�ZLWK�RWKHU�%OXHWRRWK�

)LJXUH����7KH�0LQL*,67�VHUYHU��UXQQLQJ�RQ�D�VWDQGDUG�3&�DFWLQJ�DV�DQ�DFFHVV�SRLQW��7KH�VHUYHU�UXQV�
GLVFUHHWO\�LQ�WKH�EDFNJURXQG��ZLWK�RQO\�RQH�LFRQ��FLUFOHG��LQ�WKH�V\VWHP�WUD\�GHQRWLQJ�WKDW�LW�LV�DFWLYH��
7KH�0LQL*,67�DFFHVV�SRLQW�LFRQ�SURYLGHV�VRPH�FRQWURO�RSWLRQV�ZKHQ�ULJKW�FOLFNHG
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GHYLFHV��$GGLWLRQDOO\�� LW� UHTXLUHV� XVHUV� WR� KDYH�
NQRZOHGJH�RI�WKH���GLJLW�SDVVFRGH��DOWKRXJK�WKLV�
LV�VHW�WR������ZKLFK�LV�D�XQLYHUVDO�VWDQGDUG�IRU�
SDLULQJ�WR�%OXHWRRWK�DFFHVVRULHV�VXFK�DV�KHDGVHWV��
VSHDNHUV��NH\ERDUGV�HWF��7KLV�FRQVWUDLQW�FDQ�DOVR�
EH�PLWLJDWHG�WKURXJK�WKH�XVH�RI�FOHDU�ODEHOOLQJ�RQ�
WKH�DFFHVV�SRLQW�DQG�LQFOXVLRQ�RI�WKH�SDVVFRGH�LQ�
PDUNHWLQJ�DQG�SURPRWLRQDO�PDWHULDO��7KH�PDLQ�
DGYDQWDJH� RI� WKLV�PRGH� LV� WKDW� ³VSDPPLQJ´� LV�
FRPSOHWHO\� DYRLGHG� DQG� WKDW� XVHUV� UHPDLQ� LQ�
FRPSOHWH� FRQWURO� RI� WKH� IUHTXHQF\� DQG� WLPLQJ�
RI�FRQQHFWLRQV��ZKLFK�KDV�WKH�DGGHG�EHQHILW�RI�
DOORZLQJ�IRU�HDV\�UHSHWLWLRQ�RI�WKH�SURFHVV�LQ�WKH�
FDVH�DQ�HUURU�RFFXUV�GXULQJ�WUDQVPLVVLRQ��+RZHYHU��
WKLV�PHWKRG�RI�GLVWULEXWLRQ�LV�PXFK�PRUH�UHOLDQW�
RQ�FOHDU�ODEHOOLQJ��LQIRUPDWLRQ�DQG�SURPRWLRQ�RI�
WKH�V\VWHP��DV�VHUHQGLSLWRXV�GLVFRYHU\�RI�WKH�$3�
VHUYLFHV�LV�PXFK�OHVV�OLNHO\�WKDW�3XVK�0RGH�

'(3/2<0(17�$1'�(9$/8$7,21�
2)�0,1,*,67

7R� WHVW� WKH�GHYHORSHG� V\VWHP� LQ� D� ILHOG� WULDO�� D�
VXLWDEOH�ORFDWLRQ�KDG�WR�EH�IRXQG��,Q�0D\�������
ZH�ODXQFKHG�WKH�0LQL*,67�V\VWHP�LQ�WKH�WRZQ�
RI�&DOODQGHU�LQ�6WLUOLQJVKLUH��6FRWODQG��IRU�D�SLORW�
GHPRQVWUDWLRQ�� 7KH� UROO�RXW� ZDV� FRQGXFWHG� LQ�
FROODERUDWLRQ�ZLWK�&DOODQGHU�(QWHUSULVH��D�ORFDO�
EXVLQHVV� DVVRFLDWLRQ� UHSUHVHQWLQJ� D� VLJQLILFDQW�
SURSRUWLRQ� RI� EXVLQHVVHV� ORFDWHG� LQ� &DOODQGHU��
$GGLWLRQDOO\�WKH�UROO�RXW�ZDV�VXSSRUWHG�E\�6WLUOLQJ�
&RXQFLO��7KH�V\VWHP�ZDV�UROOHG�RXW�IRU�D�SHULRG�
RI�VL[�PRQWKV�

6HFXULQJ�3DUWLFLSDWLRQ

,Q�SUHSDUDWLRQ�IRU�WKH�UROO�RXW��LW�ZDV�LPSRUWDQW�
WR�WU\�WR�IRUP�D�FULWLFDO�PDVV�RI�EXVLQHVVHV�WKDW�
ZRXOG�EH�SDUW�RI�WKH�LQLWLDO�GDWD�VHW��,I� WRR�IHZ�
EXVLQHVVHV� SDUWLFLSDWHG� LQ� WKH� VFKHPH�� WRXULVWV�
ZRXOG�EH�XQOLNHO\�WR�ILQG�WKH�V\VWHP�RI�DQ\�XVH��
WKXV�ZRXOG�EH�XQOLNHO\�WR�GRZQORDG�RU�PDNH�PXFK�
XVH�RI�LW��$GGLWLRQDOO\��LW�ZDV�LPSRUWDQW�WR�ILQG�OR�

FDO�³FKDPSLRQV´�IRU�WKH�V\VWHP��EXVLQHVVHV�ZKR�
ZRXOG�EH�ZLOOLQJ�WR�WDNH�WKH�ILUVW�VWHS�IRUZDUG�LQ�
WULDOOLQJ�WKH�V\VWHP�RXW�DQG�KRSHIXOO\�FRQYLQFLQJ�
RWKHU�EXVLQHVVHV�WR�MRLQ�DW�D�ODWHU�VWDJH�

$�SUHVHQWDWLRQ�RI�WKH�V\VWHP�GXULQJ�RQH�RI�WKH�
UHJXODU�&DOODQGHU�(QWHUSULVH�PHHWLQJV�ZDV�FDUULHG�
RXW� WR� LQIRUP� ORFDO� EXVLQHVVHV� RI� WKH� V\VWHP¶V�
IXQFWLRQDOLW\� DQG� LWV� DGYDQWDJHV�� ZKHUH� LQLWLDO�
LQWHUHVW�LQ�WKH�V\VWHP�ZDV�MXGJHG�WR�EH�HQFRXUDJ�
LQJ�DQG�WKH�SURMHFW�ZDV�JLYHQ�WKH�JUHHQ�OLJKW�IRU�
D�UROO�RXW��7R�IDFLOLWDWH�WKH�SDUWLFLSDWLRQ�RI�EXVL�
QHVVHV�LQ�WKH�VFKHPH�DQG�LQ�RUGHU�WR�DFKLHYH�WKH�
UHTXLUHG�FULWLFDO�PDVV��ZH�IXQGHG�WKH�SXUFKDVH�RI�
86%�%OXHWRRWK�GRQJOHV�WR�WKH�ILUVW����SDUWLFLSDWLQJ�
EXVLQHVVHV��$GGLWLRQDOO\��ZH�RIIHUHG�WR�LQVWDOO�WKH�
%OXHWRRWK�GRQJOHV�DQG�DFFHVV�SRLQW�VRIWZDUH�RQ�
WKH�FRPSXWHUV�RI�WKRVH�EXVLQHVVHV�ZKR�ZRXOG�EH�
SDUW�RI�WKH�LQLWLDO�VFKHPH�

(YHQ�WKRXJK����86%�GRQJOHV�ZHUH�GRQDWHG��
ZH�IRXQG�WKDW�VRPH�EXVLQHVVHV�KDG�FRPSXWHUV�WKDW�
ZHUH�DFWXDOO\�DOUHDG\�%OXHWRRWK�HQDEOHG��$V�VXFK��
ZH�ZHUH�VXFFHVVIXO�LQ�UHFUXLWLQJ�D�WRWDO�QXPEHU�
RI����EXVLQHVVHV�DV�D�VWDUWLQJ�SRLQW��7DEOH���DQG�
)LJXUH�����7ZR�ORFDO�FKDPSLRQV�IRU�WKH�V\VWHP�
ZHUH�DGGLWLRQDOO\� LGHQWLILHG��RQH�RI�ZKLFK�ZDV�
WKH�&KDLUPDQ�RI�&DOODQGHU�(QWHUSULVH��7R� VXS�
SRUW� WKH� ODXQFK�RI� WKH�V\VWHP��6WLUOLQJ�&RXQFLO�
SURYLGHG�������WRZDUGV�WKH�GHVLJQ�DQG�SULQW�FRVWV�
RI�SURPRWLRQDO�PDWHULDO�IRU�WKH�ODXQFK��7KH�ODXQFK�
PDWHULDO�FRQVLVWHG�RI�SRVWHUV�SURPRWLQJ�DZDUHQHVV�
RI�WKH�V\VWHP�DQG�LWV�H[LVWHQFH��OHDIOHWV�FRQWDLQLQJ�
PRUH�LQIRUPDWLRQ�DERXW�WKH�V\VWHP�DQG�LQVWUXF�
WLRQV�IRU�WRXULVWV�RQ�KRZ�WR�FRQQHFW�WR�WKH�DFFHVV�
SRLQWV�DQG�KRZ�WR�GRZQORDG�DQG�XVH�WKH�PRELOH�
FOLHQW�DQG�ZLQGRZ�VWLFNHUV�GHQRWLQJ�EXVLQHVVHV�
SDUWLFLSDWLQJ�LQ�WKH�SLORW�SURMHFW�

7HFKQLFDO�DQG�3URPRWLRQDO�
3UHSDUDWLRQ

2QH�RI�WKH�NH\�GHFLVLRQV�WKDW�KDG�WR�EH�WDNHQ�GXULQJ�
WKH�GHSOR\PHQW�RI�WKH�V\VWHP�ZDV�ZKHWKHU�WR�XVH�
WKH�³3XVK´�RU�³3XOO´�PRGH�IRU�WKH�DFFHVV�SRLQWV��
8SRQ�FRQVXOWDWLRQ�ZLWK�ORFDO�EXVLQHVVHV�DQG�JLYHQ�
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6WLUOLQJ�&RXQFLO¶V�VXSSRUW�IRU�WKH�SURGXFWLRQ�RI�
SURPRWLRQDO�PDWHULDO��LW�ZDV�GHHPHG�EHVW�WR�XVH�
WKH�³3XOO´�PRGH�IRU�DFFHVV�SRLQWV�DQG�VWURQJ�HP�
SKDVLV�WR�EH�SODFHG�RQ�WKH�DGYHUWLVHPHQW�RI�WKH�
VHUYLFH��$QRWKHU�LVVXH�WKDW�ZDV�GLVFXVVHG�GXULQJ�
FRQVXOWDWLRQV�ZDV�WKH�LQFOXVLRQ�RI�LQIRUPDWLRQ�IRU�
SODQQHG�HYHQWV�LQ�&DOODQGHU��7KH�0LQL*,67�FOLHQW�
VXSSRUWV�D�WLPH�FRQWH[W�DZDUH�PHFKDQLVP�WKDW�DO�
ORZV�WKH�GLVSOD\�RI�HYHQWV�WKDW�DUH�KDSSHQLQJ�ZLWKLQ�
D�SUH�GHWHUPLQHG�WLPHIUDPH�IURP�WKH�WLPH�RI�XVH��
ZKLOH� VWLOO� DOORZLQJ� XVHUV� WR� VHDUFK� IRU� HYHQWV�
IXUWKHU�LQ�WKH�IXWXUH�RU�LQ�WKH�SDVW��(YHQWV�ZHUH�
PRVWO\�RI�WKUHH�W\SHV��VRPH�WKDW�ZHUH�RUJDQLVHG�

E\�ORFDO�EXVLQHVVHV�WKHPVHOYHV��H�J��OLYH�EDQGV���
VRPH�WKDW�ZHUH�RUJDQLVHG�E\�WKH�ORFDO�DXWKRULWLHV�
�H�J��-D]]�IHVWLYDO��DQG�VRPH�WKDW�ZHUH�RUJDQLVHG�
E\�WKH�ORFDO�&DOODQGHU�(QWHUSULVH�JURXS��'XULQJ�
FRQVXOWDWLRQ��LW�EHFDPH�TXLFNO\�DSSDUHQW�WKDW�HQ�
WHULQJ�HYHQWV�DQG�PDLQWDLQLQJ�LQIRUPDWLRQ�DERXW�
WKHP�ZRXOG�EH�GLIILFXOW�DV�XQFHUWDLQW\�DURVH�RQ�
ZKHWKHU�HYHQWV�VKRXOG�DOO�EH�PDQDJHG�FHQWUDOO\�
E\�&DOODQGHU�(QWHUSULVH�RU�LQGLYLGXDOO\�E\�ORFDO�
EXVLQHVVHV��:KLOH�LW�ZDV�GHFLGHG�LQLWLDOO\�WKDW�WKH�
IRUPHU�PHWKRG�ZRXOG�EH�PRVW�GHVLUDEOH��WKH�IDFW�
WKDW�QR�UHSUHVHQWDWLYH�RI�&DOODQGHU�(QWHUSULVH�IHOW�
WKH\�FRXOG�PDQDJH�WKLV�WDVN�LQGLYLGXDOO\��FRXSOHG�
ZLWK� VWURQJ� RSSRVLWLRQ� IURP� VRPH� ORFDO� EXVL�
QHVVHV�OHG�WR�WKH�GHFLVLRQ�RI�H[FOXGLQJ�WKLV�W\SH�
RI�LQIRUPDWLRQ�IURP�WKH�SLORW�SKDVH�DQG�WKDW�ZH�
ZRXOG�FRQWLQXH�ZLWK�WKH�UHPDLQLQJ�LQIRUPDWLRQ�
W\SHV�LGHQWLILHG�E\�WKH�SUHOLPLQDU\�VWXG\�

*LYHQ� WKH� GHFLVLRQ� WR� DGRSW� 3XOO� PRGH� IRU�
WKH� DFFHVV� SRLQWV�� D� SURIHVVLRQDO� GHVLJQHU� ZDV�
KLUHG� WR� GHVLJQ� SURPRWLRQDO� DQG� LQIRUPDWLRQDO�
PDWHULDO�WR�KHOS�SURPRWH�DZDUHQHVV�RI�WKH�V\V�
WHP��7KH�PDWHULDO�FRQVLVWHG�RI�DQ�$��VL]H�SRVWHU�

7DEOH����7\SH�DQG�1XPEHU�RI�EXVLQHVVHV�SDUWLFL�
SDWLQJ�LQ�&DOODQGHU�/DXQFK�6FKHPH

%XVLQHVV�7\SH 1XPEHU�RI�%XVLQHVVHV

$FFRPPRGDWLRQ �

(DWLQJ�	�'ULQNLQJ �

6KRS �

$WWUDFWLRQ �

)LJXUH����0DS�RI�&DOODQGHU�VKRZLQJ�WKH�JHRJUDSKLF�GLVWULEXWLRQ�RI�WKH�SDUWLFLSDWLQJ�SLORW�VFKHPH�EXVL�
QHVVHV�PDUNHG�ZLWK�FRORXU�FRGHG�VWDUV
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ZLWK�EDVLF�LQVWUXFWLRQV�RQ�KRZ�WR�XVH�WKH�V\VWHP�
DQG���IROG�$��OHDIOHWV�FRQWDLQLQJ�PRUH�GHWDLOHG�
GHVFULSWLRQV� IRU� WKH� XVH� RI� WKH� V\VWHP� DQG� WKH�
LQIRUPDWLRQ�FRQWDLQHG�WKHUHLQ��$GGLWLRQDOO\��WKH�
GHVLJQHU�KHOSHG�FUHDWH�D�ORJR�IRU�WKH�V\VWHP�ZKLFK�
FRQVLVWHG�RI�WKH�VWDQGDUG�(XURSH�ZLGH�V\PERO�IRU�
WRXULVP�LQIRUPDWLRQ��WKH�³L´�OHWWHU���FRXSOHG�ZLWK�
WKH� %OXHWRRWK� ORJR� �VLJQLI\LQJ� WKH� DYDLODELOLW\�
RI�7RXULVW�,QIRUPDWLRQ�YLD�%OXHWRRWK���7KLV�ORJR�
�)LJXUH����ZDV�XVHG�RQ�DOO�SURPRWLRQDO�PDWHULDO�
DQG�ZDV�DGGLWLRQDOO\�SULQWHG�RQ�VWLFNHUV�WKDW�ZHUH�
PHDQW�WR�JR�RQ�EXVLQHVV�VKRS�ZLQGRZV�WR�VKRZ�
WKH�DYDLODELOLW\�RI�WKH�V\VWHP�ZLWKLQ�WKH�SUHPLVHV�
RI�D�EXVLQHVV�

&DOODQGHU� KDV� WZR�PDLQ� WRXULVW� LQIRUPDWLRQ�
SRLQWV�� ORFDWHG�DFURVV� IURP�RQH�DQRWKHU�RQ� WKH�
WRZQ¶V� PDLQ� VTXDUH�� 7KH� 7RXULVW� ,QIRUPDWLRQ�
&HQWUH��WKH�IRUPHU�³5RE�5R\�&HQWUH´���LV�RSHU�
DWHG�E\�9LVLW6FRWODQG��DQG�SURYLGHV�JHQHUDO�WRXU�
LVW� LQIRUPDWLRQ� RQ� WKH� DUHD� VXUURXQGLQJ� &DO�
ODQGHU��*LYHQ�LWV�FHQWUDO�ORFDWLRQ�DQG�HVWDEOLVKPHQW�
LQVLGH�DQ�DWWUDFWLYH�IRUPHU�FKXUFK�EXLOGLQJ��LW�LV�
JHQHUDOO\�WKH�ILUVW�SRUW�RI�FDOO�IRU�YLVLWRUV�WR�WKH�
DUHD�� 7KH� VHFRQG� LQIRUPDWLRQ� SRLQW� LV� WKH�1D�
WLRQDO�3DUN�2IILFH��RSHUDWHG�E\�WKH�/RFK�/RPRQG�
	�7URVVDFKV�1DWLRQDO�3DUN�$XWKRULW\��,W�SURYLGHV�
LQIRUPDWLRQ�RQ�WKH�FRQVHUYDWLRQ�DUHD�RI�WKH�/RFK�
/RPRQG�	�7URVVDFKV�1DWLRQDO�3DUN��7KLV�RIILFH�
LV�SUREDEO\�QRW�DV�YLVLEOH�RU�DWWUDFWLYH�WR�WRXULVWV�

DV�WKH�5RE�5R\�&HQWUH�DOWKRXJK�LW�LV�ORFDWHG�RQ�
WKH�PDLQ�VWUHHW��MXVW�RII�WKH�VTXDUH�ZKHUH�WKH�5RE�
5R\�&HQWUH� LV��:H� KHOG� VHYHUDO�PHHWLQJV�ZLWK�
9LVLW6FRWODQG�DQG�WKH�1DWLRQDO�3DUN�$XWKRULW\�WR�
DOORZ�WKH�LQVWDOODWLRQ�RI�DQ�DFFHVV�SRLQW�LQ�WKHVH�
ORFDWLRQV�DQG�DOWKRXJK�ERWK�RUJDQLVDWLRQV�VKRZHG�
LQWHUHVW� LQ� WKH� V\VWHP�� XOWLPDWHO\� RQO\� WKH�1D�
WLRQDO�3DUN�$XWKRULW\�DOORZHG�XV� WR�SURFHHG� LQ�
WLPH�IRU�WKH�SLORW�ODXQFK�

3ULRU�WR�WKH�ODXQFK��PHPEHUV�RI�RXU�UHVHDUFK�
JURXS��08&RP��YLVLWHG� WKH�SDUWLFLSDWLQJ�EXVL�
QHVVHV�DQG�LQVWDOOHG�WKH�0LQL*,67�$3�VRIWZDUH�RQ�
WKHLU�FRPSXWHUV��WR�HQVXUH�WKDW�LQVWDOODWLRQ�IRU�WKH�
SLORW�VFKHPH�ZHQW�VPRRWKO\�IRU�DOO�SDUWLFLSDQWV��
'XULQJ� WKLV�SURFHVV�� LW�ZDV�GLVFRYHUHG� WKDW� WKH�
GLYHUVLW\�LQ�WKH�DJH�DQG�VSHFLILFDWLRQ�RI�FRPSXW�
LQJ�KDUGZDUH�DYDLODEOH�DW�ORFDO�EXVLQHVVHV�SRVHG�
VLJQLILFDQW�SUREOHPV�LQ�LQVWDOOLQJ�DQG�RSHUDWLQJ�
WKH�$3V��:H�IRXQG�WKDW�VRPH�EXVLQHVVHV�RSHUDWHG�
FRPSXWHUV� WKDW�ZHUH�RYHU���\HDUV�ROG�� UXQQLQJ�
DQWLTXDWHG�RSHUDWLQJ�V\VWHPV��H�J��:LQGRZV����RU�
0(���PDNLQJ�WKHVH�LQFRPSDWLEOH�ZLWK�RXU�V\VWHP��
2WKHU�FRPSXWHUV�KDG�VR�OLWWOH�GLVN�VWRUDJH�VSDFH�
DYDLODEOH�WKDW�WKH�1(7�IUDPHZRUN�UHTXLUHG�IRU�WKH�
$3�VRIWZDUH�WR�UXQ�FRXOG�QRW�EH�LQVWDOOHG��RU�GXH�
WR�VORZ�SURFHVVRU�VSHHGV�DQG�PLQLPDO�5$0��WKLV�
WRRN�XS�WR���KRXUV�WR�LQVWDOO��$GGLWLRQDOO\��ZKLOH�
VRPH�EXVLQHVV�FRPSXWHUV�ZHUH�GLUHFWO\�FRQQHFWHG�
WR�WKH�,QWHUQHW��W\SLFDOO\�WKURXJK�$'6/���RWKHUV�

)LJXUH���7KH�0LQL*,67�ORJR�DV�LPSOHPHQWHG�RQ�WKH�PRELOH�FOLHQW��OHIW��DQG�WKH�SURPRWLRQDO�PDWHULDO�
�SRVWHUV��OHDIOHWV��ZLQGRZ�VWLFNHUV���PLGGOH���7KH�ZLQGRZ�VWLFNHU�LV�VKRZQ�RQ�D�ORFDO�EXVLQHVV¶�ZLQGRZ�
DORQJ�ZLWK�WKH�UXQQLQJ�PRELOH�FOLHQW��ULJKW�
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UHOLHG�RQ�FRQQHFWLYLW\�WKURXJK�ZLUHOHVV�URXWHUV��
ZKLFK��GHSHQGLQJ�RQ�WKH�PDFKLQH�FRQILJXUDWLRQ��
FRXOG�WDNH�TXLWH�D�ZKLOH�WR�HVWDEOLVK�DQG�DV�VXFK�
WKH�$3�VRIWZDUH��FRQILJXUHG�WR�DXWRPDWLFDOO\�UXQ�
DW�VWDUW�XS���ZRXOG�ORDG�DQG�DWWHPSW�WR�FRQQHFW�
SULRU�WR�WKH�FRQQHFWLRQ�EHLQJ�DYDLODEOH��:KLOH�LW�
ZDV�LPSRVVLEOH�WR�ZRUN�DURXQG�WKH�SUREOHPV�RI�
KDUGZDUH� DQG�26� OLPLWDWLRQV� GHVFULEHG� DERYH��
PLQRU�FKDQJHV�WR�WKH�$3�VRIWZDUH�ZHUH�PDGH�VR�
WKDW� LW�ZRXOG�NHHS�DWWHPSWLQJ�WR�FRQQHFW�HYHU\�
��� VHFRQGV� LI� D� FRQQHFWLRQ� ZDV� QRW� DYDLODEOH��
XQWLO�LW�VXFFHHGHG��)LQDOO\��VRPH�SUREOHPV�ZHUH�
HQFRXQWHUHG�ZLWK�WKH�UHDFK�DELOLW\�RI�WKH�$3�RYHU�
%OXHWRRWK��DV�VRPH�EXVLQHVVHV¶�FRPSXWHUV�ZHUH�
ORFDWHG�LQ�D�EDFN�RIILFH�WKDW�SUHYHQWHG�WKH�$3�IURP�
FRYHULQJ�WKH�FXVWRPHU�DUHD��6RPH�EXVLQHVVHV�ZHUH�
KDSS\�WR�UH�ORFDWH�WKHLU�FRPSXWHU�EXW�IRU�VRPH�
EXVLQHVVHV�ZKHUH�WKLV�ZDV�QRW�SRVVLEOH��ZH�OHQW�D�
FRXSOH�RI�SRUWDEOH�7DEOHW3&V��8ELTXLR������WR�DFW�
DV�GHGLFDWHG�$3V�IRU�WKH�SLORW��(YHQWXDOO\��HYHQ�
WKRXJK�VRPH�EXVLQHVVHV�KDG�WR�EH�WXUQHG�GRZQ�
GXH�WR�KDUGZDUH�LQFRPSDWLELOLWLHV�����EXVLQHVVHV�
KDG�DQ�$3�LQVWDOOHG�IRU�WKH�SLORW�ODXQFK�

7KH�SURMHFW�ZDV�RIILFLDOO\�ODXQFKHG�RQ�WKH���VW�
RI�0D\������E\�WKH�/RUG�3URYRVW�RI�6WLUOLQJ��WKH�
&KDLUPDQ�RI�&DOODQGHU�(QWHUSULVH��.,7�287�WKH�
3DUN¶V��3URMHFW�0DQDJHU�DQG�WKH�08&RP�JURXS�
�)LJXUH������)ROORZLQJ�WKH�ODXQFK��SUHVV�UHOHDVHV�
ZHUH�LVVXHG�WR�ORFDO�QHZVSDSHUV��XQLYHUVLW\�SXE�

OLFDWLRQV�DQG�ZHEVLWHV��WR�UDLVH�DZDUHQHVV�RI�WKH�
V\VWHP��$GGLWLRQDOO\�� WKH� SURPRWLRQDO�PDWHULDO�
�OHDIOHWV��SRVWHUV�DQG�ZLQGRZ�VWLFNHUV���IRU�ZKLFK�
.,7�287�WKH�3DUN�VWDII�KDG�XQGHUWDNHQ�WKH�UH�
VSRQVLELOLW\�RI�SULQWLQJ��ZHUH�JLYHQ�WR�&DOODQGHU�
(QWHUSULVH�IRU�GLVWULEXWLRQ�DPRQJVW�WKHLU�PHPEHUV��
VR�WKHVH�FRXOG�VWDUW�WR�JHW�GLVSOD\HG�IROORZLQJ�WKH�
ODXQFK��7KH�V\VWHP�ZDV�RIILFLDOO\�VXSSRUWHG�E\�
.,7�287�DQG�WKH�08&RP�JURXS�GXULQJ�WKH�SLORW�
SURMHFW�SHULRG�ZKLFK�ZDV�RIILFLDOO\�EURXJKW�WR�D�
FORVH�RQ���WK�'HFHPEHU������

8SWDNH�DQG�(YDOXDWLRQ�RI�0LQL*,67�
LQ�&DOODQGHU

$V� PHQWLRQHG� SUHYLRXVO\�� WKH� 0LQL*,67� $3V�
DUH�DEOH�WR�UHSRUW�GRZQORDG�DQG�FRQQHFWLRQ�GDWD�
EDFN�WR�WKH�0LQL*,67�VHUYHU��,Q�H[DPLQLQJ�WKLV�
GDWD��ZH�IRXQG�WKDW�GXULQJ�WKH�HYDOXDWLRQ�SHULRG�
WKHUH�ZHUH�D�WRWDO�RI����DWWHPSWV�WR�FRQQHFW�DQG�
GRZQORDG�WKH�DSSOLFDWLRQ��E\�D�WRWDO�RI����GLVWLQFW�
GHYLFHV��2XW�RI�WKHVH�DWWHPSWV�����ZHUH�XQVXF�
FHVVIXO��,Q�WKH�ILUVW�PRQWK�RI�WKH�RSHUDWLRQ�RI�WKH�
V\VWHP��-XQH������ZH�IRXQG����GRZQORDGV��RXW�
RI�ZKLFK� VL[� ������ZHUH� XQVXFFHVVIXO��2XW� RI�
WKHVH� VL[� DWWHPSWV�� IRXU�ZHUH�PDGH� UHSHDWHGO\�
E\�WKH�VDPH�GHYLFH�LQ�WKH�VSDFH�RI�WKUHH�PLQXWHV��
LQGLFDWLQJ�WKDW�DQ�LQFRPSDWLEOH�GHYLFH��H�J��3DOP�
RU�:LQGRZV�0RELOH��ZDV�XVHG��7KHVH�VWDWLVWLFV�

)LJXUH�����0LQL*,67�SURPRWLRQDO�PDWHULDO�	�KDUGZDUH�XVHG��OHIW��DQG�0LQL*,67�GHPRQVWUDWHG�ZRUNLQJ�
LQ�ORFDO�EXVLQHVV��ULJKW�
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JDYH�XV�FRQILGHQFH�LQ�WKH�UREXVWQHVV�RI�WKH�V\VWHP�
EXW�ZH�ZHUH�GLVDSSRLQWHG�RQ�WKH�VHHPLQJO\�ORZ�
QXPEHU�RI�GRZQORDGV�

,Q�YLVLWLQJ�WKH�GHSOR\PHQW�DUHD�DW�WKH�HQG�RI�WKH�
ILUVW�PRQWK��ZH�ZHUH�GLVDSSRLQWHG�WR�GLVFRYHU�WKDW�
ZKLOH�PRVW�EXVLQHVVHV�KDG�WKH�OHDIOHWV�RQ�GLVSOD\��
RQO\�WZR�RI�WKH�SRVWHUV��ZKLFK�ZHUH�PHDQW�WR�DW�
WUDFW� WKH�DWWHQWLRQ�DQG�LQWHUHVW�RI�YLVLWRUV��ZHUH�
LQVWDOOHG�LQ�WRZQ��DQG�DGGLWLRQDOO\�WKHVH�ZHUH�LQ�
ORFDWLRQV�WKDW�ZHUH�QRW�HDV\�WR�VSRW��2QO\�WZR�RI�
WKH�ZLQGRZ�VWLFNHUV�WKDW�ZHUH�SULQWHG�DQG�GLVWULE�
XWHG�KDG�DFWXDOO\�JRQH�XS�RQ�EXVLQHVV�ZLQGRZV�

7R� SRWHQWLDOO\� LQFUHDVH� WKH� YLVLELOLW\� RI� WKH�
V\VWHP��ZH�DJUHHG�ZLWK�&DOODQGHU�(QWHUSULVH�WR�
VZLWFK�WKH�DFFHVV�SRLQWV�WR�D�³3XVK´�PRGH�DQG�WKDW�
PRUH�DJJUHVVLYH�SURPRWLRQ�RI�WKH�V\VWHP�ZRXOG�EH�
XQGHUWDNHQ�ORFDOO\��HQVXULQJ�WKDW�WKH�SURPRWLRQDO�
PDWHULDO�ZDV�PDGH�PRUH�YLVLEOH��,Q�WKH�IROORZLQJ�
WZR�PRQWKV��-XO\�DQG�$XJXVW�����DQG�GHVSLWH�WKH�
DJUHHG�FKDQJHV��XSWDNH�ZDV�DFWXDOO\�ZRUVH�����
FRQQHFWLRQ�DWWHPSWV��RQH�IDLOXUH�LQ�-XO\�DQG�QLQH�
DWWHPSWV�LQ�$XJXVW�ZLWK�WKUHH�FRQVHFXWLYH�IDLOXUHV�
IURP� WKH� VDPH� GHYLFH��� ,W�ZDV� DOVR� GLVFRYHUHG�
WKDW� GHVSLWH� SURPLVHV�� QR� DGGLWLRQDO� ZRUN� KDG�
EHHQ�GRQH�WR�SURPRWH�WKH�V\VWHP�RU�HQKDQFH�WKH�
YLVLELOLW\�RI�WKH�PDWHULDO�

,Q�RUGHU�WR�DQDO\VH�WKH�UHDVRQV�RI�IDLOXUH�RI�XS�
WDNH�RI�WKH�V\VWHP��ZH�LQWHUYLHZHG�ORFDO�EXVLQHVVHV�
DV�ZHOO�DV�WKH�FKDLUPDQ�RI�&DOODQGHU�(QWHUSULVH�
DV�ZHOO�DV�H[DPLQLQJ�WKH�ORJJHG�XSGDWHV�RI�LQIRU�
PDWLRQ�WKDW�EXVLQHVVHV�PDGH�LQ�WKH�GDWDEDVH��:H�
IRXQG�WKDW�RQO\�ILYH�RXW�RI�WKH�VL[WHHQ�EXVLQHVVHV�
RI�EXVLQHVVHV�DFWXDOO\�XVHG�WKH�V\VWHP�WR�XSGDWH�
WKHLU�GDWD�GXULQJ�WKH�SLORW�VHDVRQ��7DEOH�����ZKLFK�
VKRZV�D�ORZ�OHYHO�RI�LQWHUHVW�LQ�EXVLQHVVHV�IRU�WKH�
V\VWHP�� 7KH� FKDLUPDQ� RI� &DOODQGHU� (QWHUSULVH�
LQGLFDWHG� WKDW� ZKLOH� SURPRWLRQDO� PDWHULDO� KDG�
EHHQ�GLVWULEXWHG�DQG�FOHDU�LQVWUXFWLRQV�KDG�EHHQ�
JLYHQ�WR�EXVLQHVVHV�WR�WDNH�D�PRUH�SURDFWLYH�UROH�
LQ�SURPRWLQJ� WKH� V\VWHP��XOWLPDWHO\� LW�ZDV�QRW�
SRVVLEOH� IRU� KLP� WR� FRQYLQFH� RU� REOLJH� DQ\� RI�
WKHP� WRZDUGV� WKLV�JRDO��%XVLQHVVHV� WKHPVHOYHV�
LQGLFDWHG�WKDW�ZKLOH�WKH\�XQGHUVWRRG�WKH�SRWHQ�
WLDO�RI�WKH�V\VWHP�DQG�LWV�SRVVLEOH�FRQWULEXWLRQ�LQ�

DWWUDFWLQJ�PRUH�EXVLQHVV��WKH\�ZHUH�FDXJKW�XS�LQ�
WKH�GDLO\�UXQQLQJ�RI�WKHLU�EXVLQHVVHV�DQG�IHOW�WKDW�
DFWLYH�SDUWLFLSDWLRQ�LQ�WKH�V\VWHP�ZDV�QRW�D�SULRU�
LW\��$GGLWLRQDOO\��ZKHQ�TXHULHG�ZKHWKHU�WKH\�IHOW�
DQ\�DGGLWLRQDO�EXVLQHVV�KDG�HQVXHG�DV�D�UHVXOW�RI�
WKH�LQWURGXFWLRQ�RI�WKH�V\VWHP��VRPH�EXVLQHVVHV�
LQGLFDWHG�WKDW�ZKLOH�WKH\�GLG�HQFRXQWHU�FXVWRPHUV�
DFWLYHO\�DVNLQJ�WR�ILQG�RXW�PRUH�DERXW�WKH�V\V�
WHP��WKH\�FRXOG�QRW�EH�FHUWDLQ�RI�DQ\�FXVWRPHUV�
KDYLQJ�DSSHDUHG�DV�D�GLUHFW�UHVXOW�RI�WKH�V\VWHP��
:H�DVNHG�WKH�FKDLUPDQ�RI�&DOODQGHU�(QWHUSULVH�
ZKHWKHU�WKH�IDFW�WKDW�SDUWLFLSDWLRQ�LQ�WKH�VFKHPH�
KDG�QR�ILQDQFLDO�FRVW�IRU�WKH�EXVLQHVVHV�LQIOXHQFHG�
WKH� ORZ� OHYHOV�RI� LQWHUHVW� IURP�EXVLQHVVHV��+LV�
RSLQLRQ�ZDV�WKDW�JLYHQ�WKH�ODFN�RI�DQ\�ILQDQFLDO�
FRPPLWPHQW��WKH�V\VWHP��VXSSRUW�DQG�KDUGZDUH�
ZHUH�DOO�SURYLGHG�WR�EXVLQHVVHV�IUHH�RI�FKDUJH��
DQG�ODFN�RI�YLVLELOLW\�RI�WKH�HIIHFWLYHQHVV�RI�WKH�
V\VWHP�SUREDEO\�FRQWULEXWHG�WR�WKH�ORZ�OHYHOV�RI�
HQJDJHPHQW�ZLWK�WKH�V\VWHP��ZKLFK�ZDV�OLPLWHG�
WR�WKH�PRVW�HQWKXVLDVWLF��³FKDPSLRQ´��EXVLQHVVHV��
)LQDOO\��RQ�WKH�LVVXH�RI�UHODWLYHO\�IHZ�GRZQORDGV�
RI�WKH�PRELOH�FOLHQW��KH�FRPPHQWHG�WKDW�JLYHQ�WKH�
GHPRJUDSKLFV�DQG�DJH�UDQJH�RI�WRXULVWV�YLVLWLQJ�
&DOODQGHU� �W\SLFDOO\�!���\HDU�ROGV��� IDPLOLDULW\�
ZLWK�WKH�WHFKQRORJ\�FRXOG�KDYH�SOD\HG�D�UROH�LQ�
WKH�ORZ�XSWDNH�QXPEHUV�

$V�D�ILQDO�VWHS�RI�HYDOXDWLRQ��ZH�LQYLWHG�EXVL�
QHVVHV�WR�HLWKHU�ILOO�LQ�DQ�RQ�OLQH�VXUYH\�RU�WR�DU�
UDQJH�D�PHHWLQJ�ZLWK�RXU�UHVHDUFK�WHDP��LQ�RUGHU�
IRU�XV�WR�JXLGH�WKHP�WKURXJK�WKH�V\VWHP�DQG�GLV�
FXVV� WKH�TXHVWLRQV�ZLWK�WKHP��7KH�TXHVWLRQV�LQ�
WKH�VXUYH\�DLPHG�WR�LQYHVWLJDWH�WKH�H[SHFWDWLRQV�
RI�ORFDO�EXVLQHVVPHQ�ZKR�ZHUH�QRW�LQYROYHG�LQ�
WKH�SLORW�SKDVH�LQ�WHUPV�RI�EXVLQHVV�LQIRUPDWLRQ�
V\VWHPV�DQG�WR�JDXJH�WKHLU�SHUFHLYHG�YDOXH�RI�WKH�
V\VWHP�WKDW�ZH�GHYHORSHG�

:H�UHFHLYHG�D�WRWDO�RI�ILYH�UHVSRQVHV�WR�RXU�
UHTXHVW��WKUHH�ZHUH�RQOLQH�VXUYH\�UHVSRQVHV�DQG�
WZR�ZHUH� WKURXJK�IDFH�WR�IDFH�PHHWLQJV��6DGO\�
WKHVH�QXPEHUV�GR�QRW� DIIRUG� WKH� UHVXOWV�RI� WKLV�
H[HUFLVH�VWDWLVWLFDO�VLJQLILFDQFH��EXW�VRPH�RI�WKH�
ILQGLQJV�DUH�ZRUWK�UHSRUWLQJ�DV�WKH\�SURYLGH�YDOX�
DEOH�LQVLJKW�LQ�WKH�SHUFHSWLRQ�RI�WKH�V\VWHP��2XW�
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RI�WKH�ILYH�UHVSRQGHQWV��RQH�FODVVHG�WKHPVHOYHV�
DV�EHLQJ�LQ�WKH�$FFRPPRGDWLRQ�VHFWRU��RQH�LQ�WKH�
)RRG�	�'ULQN��RQH�LQ�5HWDLO�DQG�WZR�UHVSRQGHQWV�
FODVVHG�WKHPVHOYHV�DV�³2WKHU´��$OO�EXVLQHVVHV�KDG�
D�FRPSXWHU�DQG�LQWHUQHW�FRQQHFWLRQ�IRU�WKHLU�XVH�
DQG�DOO� LQGLFDWHG� WKDW� WKLV�ZDV�PRVWO\�XVHG� IRU�
EXVLQHVV� �PDQDJLQJ� WKHLU� ZHE� SUHVHQFH�� NHHS�
LQJ� LQ� WRXFK�ZLWK� FOLHQWV� DQG�RWKHU�EXVLQHVVHV��
PDQDJLQJ�RWKHU�DVSHFWV�RI�WKHLU�EXVLQHVV���7KUHH�
UHVSRQGHQWV�DOVR�PHQWLRQHG�WKDW�WKH\�GLG�XVH�WKHLU�
EXVLQHVV�FRPSXWHU�IRU�SHUVRQDO�PDWWHUV�DV�ZHOO��
$GGLWLRQDOO\��DOO�EXVLQHVVHV�PHQWLRQHG�WKDW�WKH\�
KDG�WKHLU�RZQ�ZHEVLWHV�DV�ZHOO�DV�OLVWLQJV�LQ�RWKHU�
WRXULVP�UHODWHG� VLWHV�� 7ZR� ZHUH� LQ� WKH�<HOORZ�
3DJHV�DQG�WKUHH�ZHUH�DOVR�OLVWHG�LQ�ORFDO�EXVLQHVV�
FDWDORJXHV�RU�EXVLQHVV�JURXSLQJV�

$OO� UHVSRQGHQWV� LQGLFDWHG� WKDW� WKURXJK� WKH�
PHGLD� WKDW� WKH\� DGYHUWLVH� WKHLU� VHUYLFHV� �ZHE��
OHDIOHWV�� SULQW� HWF��� WKH\�RIIHU� LQIRUPDWLRQ� VXFK�
DV�FRQWDFW�GHWDLOV�DQG�SULFHV��2QO\�WKUHH�RI�WKHP�
PDGH�D�UHJXODU�HIIRUW�WR�XSGDWH�WKHLU�LQIRUPDWLRQ�
ZLWK� VSHFLDO� RIIHUV�� +RZHYHU�� ZKHQ� ZH� DVNHG�
WKHP�ZKDW�FDWHJRU\�RI� LQIRUPDWLRQ�WKH\�ZRXOG�
OLNH�PRUH�VXSSRUW�ZLWK�LQ�RUGHU�WR�SURYLGH�EHWWHU�
LQIRUPDWLRQ�� WZR�PHQWLRQHG� WKDW� WKH\�ZHUH�QRW�
KDSS\�ZLWK� WKHLU� FXUUHQW�PHWKRGV�RI�SURYLGLQJ�
FRQWDFW� GHWDLOV� DQG� FRVWV�� ZKLOH� IRXU� VDLG� WKH\�
ZRXOG�ZDQW�VRPHWKLQJ�WR�KHOS�WKHP�SXEOLVK�DQG�
DGYHUWLVH�VSHFLDO�RIIHUV�PRUH�HDVLO\��2QH�EXVLQHVV�
VDLG�LW�ZDV�UDWKHU�FRQWHQW�ZLWK�LWV�FXUUHQW�VHW�XS��
³:H�DUH�YHU\� VPDOO�� ,W�DOO�ZRUNV�SUHWW\�ZHOO�DW�

WKH�PRPHQW�ZLWK�RXU�RZQ�ZHE�VLWH�DQG�WZR�ZHE�
DGV�DQG�,�GRQ¶W�UHDOO\�QHHG�DQ\WKLQJ�PRUH�DV�,¶P�
JHWWLQJ�DV�PXFK�EXVLQHVV�DV�,�ZDQW�DOUHDG\���EXW�
JRRG�OXFN�ZLWK�LW�DQ\ZD\�´

,Q�WHUPV�RI�HDVH�RI�XVH�RI�WKH�V\VWHP��DOO�EXVL�
QHVVHV�HLWKHU�DJUHHG�RU�VWURQJO\�DJUHHG�ZLWK�WKH�
VWDWHPHQWV�WKDW�UHJLVWUDWLRQ�DQG�ORJJLQJ�LQWR�WKH�
V\VWHP�ZDV�TXLFN�DQG�HDV\��DQG�DOO�DSDUW�IURP�RQH�
EXVLQHVV�IHOW�WKDW�XSGDWLQJ�WKHLU�GHWDLOV�ZDV�HDV\��
:KHQ�DVNHG�ZKHWKHU�WKH\�IHOW�WKH�V\VWHP�ZRXOG�
GR�ZHOO�WR�SURPRWH�WKHLU�EXVLQHVV��RQH�EXVLQHVV�
VWURQJO\�DJUHHG��WZR�DJUHHG��RQH�ZDV�XQVXUH�DQG�
RQH�GLVDJUHHG��7KHVH�UHVXOWV�DUH�SHUKDSV�LQGLFDWLQJ�
D�SRVLWLYH�UHIOHFWLRQ�RQ�WKH�YDOXH�RI�0LQL*,67��
(YHQ�PRUH�HQFRXUDJLQJO\��IRXU�EXVLQHVVHV�DJUHHG�
WKDW�WKH\�ZRXOG�XVH�WKH�V\VWHP�LI�LW�ZDV�IUHH��D�
QXPEHU�ZKLFK�GURSSHG�WR�WKUHH�ZKHQ�ZH�DVNHG�LI�
WKH\�ZRXOG�VWLOO�XVH�LW�LI�WKHUH�ZDV�D�VPDOO�\HDUO\�
IHH�DWWDFKHG��������)LQDOO\��ZH�DVNHG�LI�WKH\�GLG�
XVH� WKH� V\VWHP�� KRZ� RIWHQ� WKH\� ZRXOG� XSGDWH�
WKHLU� GHWDLOV� DQG� VSHFLDO� RIIHUV�� 2QH� EXVLQHVV�
UHVSRQGHG�WKDW�WKH\�ZHUH�OLNHO\�WR�GR�WKLV�GDLO\��
WZR�EXVLQHVVHV�RQ�D�ZHHNO\�EDVLV��RQH�EXVLQHVV�
RQ�D�PRQWKO\�EDVLV�DQG�RQH�RQ�D�\HDUO\�EDVLV�

'HSOR\PHQW�DQG�
(YDOXDWLRQ�2YHUYLHZ

,Q�VXPPDULVLQJ�WKH�UHVXOWV�RI�RXU�H[SHULHQFH�LQ�
GHPRQVWUDWLQJ�WKH�0LQL*,67�V\VWHP�LQ�WKH�WRZQ�RI�
&DOODQGHU��ZKLOH�SOHDVHG�ZLWK�WKH�RYHUDOO�WHFKQLFDO�
SHUIRUPDQFH�RI�WKH�V\VWHP��ZH�ZHUH�GLVDSSRLQWHG�
ZLWK� WKH� ORZ� XSWDNH� IURP� YLVLWRUV� DQG� ODFN� RI�
HQJDJHPHQW�RQ�EHKDOI�RI�WKH�ORFDO�EXVLQHVV�FRP�
PXQLW\��:H�FDQ�FRQFOXGH�WKDW�ILUVW�DQG�IRUHPRVW��
IRU� FRPPXQLW\�GULYHQ� V\VWHPV� VXFK� DV� WKLV� WR�
VXFFHHG��PDUNHWLQJ�DQG�DZDUHQHVV�SURPRWLRQ�RI�
WKH�H[LVWHQFH�RI�WKH�V\VWHP�LV�FULWLFDO��&RQVWDQW�
HIIRUW�DQG�SDUWLFLSDWLRQ�RI�DOO�SDUWLHV�LQYROYHG�LQ�
HQVXULQJ�WKH�V\VWHP�LV�YLVLEOH�WR�RXWVLGHUV��YLVL�
WRUV��LV�UHTXLUHG�

7KH� IDFW� WKDW�ZH�FRXOG�QRW�JDLQ�SHUPLVVLRQ�
IURP�9LVLW6FRWODQG�WR�XVH�WKH�7RXULVW�,QIRUPDWLRQ�

7DEOH����1XPEHU�RI� EXVLQHVVHV�KDYLQJ�DFWLYHO\�
XSGDWHG� WKHLU� GDWD� DW� OHDVW� RQFH� VLQFH� WKH� UROO�
RXW�RI�WKH�V\VWHP

%XVLQHVV�7\SH
1XPEHU�RI�
%XVLQHVVHV

%XVLQHVVHV�KDYLQJ�
XSGDWHG�GDWD

$FFRPPRGDWLRQ � �

(DWLQJ�	�'ULQNLQJ � �

6KRS � �

$WWUDFWLRQ � �
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&HQWUH��7,&��LQ�&DOODQGHU�DV�DQ�DFFHVV�SRLQW�ZDV�
SHUKDSV�WKH�PRVW�FUXFLDO�SRLQW�LQ�WKH�ORZ�YLVLELOLW\�
RI� WKH� SLORW� VFKHPH��7KLV� LV� JHQHUDOO\� WKH� ILUVW�
SRUW�RI�FDOO�RI�YLVLWRUV�WR�&DOODQGHU�DQG�DOWKRXJK�
SRVWHUV�DQG�LQIRUPDWLRQ�OHDIOHWV�ZHUH�DYDLODEOH�LQ�
WKH�7,&��YLVLWRUV�FRXOG�QRW�DFFHVV�LW�IURP�WKHUH�

$GGLWLRQDOO\��WR�PDNH�VXUH�WKDW�FRQWLQXHG�VXS�
SRUW�IRU�WKH�SURPRWLRQ�RI�WKH�V\VWHP�LV�SURYLGHG�
E\�ORFDO�EXVLQHVVHV��LW�LV�LPSRUWDQW�WR�HQVXUH�WKDW�
D�VHQVH�RI�RZQHUVKLS�DQG�VWDNH�LQWR�WKH�V\VWHP�
LV�FXOWLYDWHG��DV�ZHOO�DV�FOHDU�LQGLFDWLRQ�RI�GLYL�
GHQGV�DULVLQJ�IURP�WKH�SDUWLFLSDWLRQ�LQ�WKH�V\VWHP�
EH�SURYLGHG��7R�WKLV�HQG��D�PHFKDQLVP�WR�VKRZ�
WDQJLEOH�EHQHILWV�DQG�XSWDNH�IHHGEDFN�WR�WKH�EXVL�
QHVVHV�VKRXOG�EH�LPSOHPHQWHG��7KLV�PHFKDQLVP�
FRXOG�WDNH�WKH�IRUP�RI�DJUHHG�GLVFRXQWV�RU�RIIHUV�
PDGH�DYDLODEOH�H[FOXVLYHO\� WKURXJK� WKH�V\VWHP�
�H�J��XSRQ�VKRZLQJ�WKH�V\VWHP�LQVWDOOHG�RQ�WKHLU�
GHYLFH��D�FXVWRPHU�PLJKW�UHFHLYH�����RII�WKHLU�
ELOO���+RZHYHU��VXFK�PHFKDQLVPV�ZRXOG�UHTXLUH�
FRRUGLQDWLRQ� DQG� DJUHHPHQW� WKURXJK� WKH� ORFDO�
HQWHUSULVH�JURXS�

,Q�WHUPV�RI�WHFKQLFDO�LPSURYHPHQWV��ZH�IHOW�
WKDW�ZKLOH�XVLQJ�H[LVWLQJ�EXVLQHVV�3&V�DV�DFFHVV�
SRLQWV� ZDV� D� JRRG� ZD\� WR� UHGXFH� WKH� UROO�RXW�
FRVWV�IRU�WKH�V\VWHP��LQ�SUDFWLFH�WKH�EHQHILWV�RI�
WKLV�DSSURDFK�DUH�RXWZHLJKHG�E\�WKH�VLJQLILFDQW�
SUREOHPV�LQ�LQVWDOODWLRQ��PDLQWHQDQFH�DQG�VXSSRUW�
SRVHG�E\�WKH�GLYHUVLW\�RI�FRPSXWLQJ�KDUGZDUH�DQG�
RSHUDWLQJ�V\VWHPV�DYDLODEOH�RQ�WKHVH�3&V��%DVHG�
RQ�RXU�H[SHULHQFHV�LQ�&DOODQGHU��ZH�IHHO�WKDW�WKH�
XVH�RI�GHGLFDWHG�$3�KDUGZDUH��PLQLDWXULVHG�3&�
DV�VKRZQ�LQ�ILJXUH����FRXOG�KDYH�GRXEOH�EHQHILWV��
)LUVWO\�� LW� DOORZV� IRU� D�PXFK�PRUH� WLJKWO\� FRQ�
WUROOHG�SODWIRUP�WKDW�LV�HDVLHU�WR�RSHUDWH��VXSSRUW�
DQG�PDLQWDLQ��6HFRQGO\��JLYHQ�WKH�KDUGZDUH�FRVW�
IRU�WKLV��a�������LW�JLYHV�EXVLQHVVHV�WKDW�KDYH�WR�
LQYHVW�LQ�LWV�LQVWDOODWLRQ�D�VHQVH�RI�D�³EX\�LQ´�WR�
WKH� V\VWHP� DQG� VKRXOG� HQFRXUDJH� PRUH� DFWLYH�
SDUWLFLSDWLRQ�VR�WKDW�D�UHWXUQ�RQ�WKHLU�LQYHVWPHQW�
FRXOG�EH�DFKLHYHG�

5HIOHFWLRQV�RQ�WKH�3ULQFLSOHV�
RI�3HUYDVLYH�&RPSXWLQJ

+DQVPDQQ� ������� VWDWHV� IRXU�ZLGHO\� DFNQRZO�
HGJHG� EDVLF� SULQFLSOHV� WKDW� VKRXOG� GULYH� WKH�
GHYHORSPHQW�RI�3HUYDVLYH�&RPSXWLQJ�V\VWHPV��
'HFHQWUDOLVDWLRQ�� 'LYHUVLILFDWLRQ�� &RQQHFWLYLW\�
DQG�6LPSOLFLW\��7KH�SULQFLSOH�RI�'HFHQWUDOLVDWLRQ�
DGYRFDWHV�IRU�WKH�DGYDQWDJHV�RI�WKH�GLVWULEXWLRQ�
RI�WDVNV�DFURVV�PXOWLSOH�FRPSXWLQJ�SODWIRUPV�LQ�
SHUYDVLYH�FRPSXWLQJ�ODQGVFDSHV��:H�IHHO�WKDW�LQ�
WKLV�UHVSHFW��RXU�V\VWHP�DGKHUHV�WR�WKH�SULQFLSOH��
JLYHQ� LWV� GLVWULEXWHG� QDWXUH� DQG� WKH� IDFLOLWDWLRQ�
RI�WKH�VKDULQJ�RI�WKH�HIIRUW�UHTXLUHG�WR�NHHS�DQ�
XS�WR�GDWH� LQIRUPDWLRQ� UHSRVLWRU\� RI� WRXULVP�
EXVLQHVV�DQG�VHUYLFHV��2XU�V\VWHP�LV�GHVLJQHG�LQ�
RUGHU�WR�GH�FHQWUDOLVH�WKH�WDVN�RI�PDLQWDLQLQJ�WKH�
UHSRVLWRU\��HDFK�EXVLQHVV�HGLWV�DQG�PDLQWDLQV�LWV�
RZQ�GHWDLOV�ZLWKRXW�WKH�QHHG�IRU�FHQWUDO�PDQDJH�
PHQW��DQG�DGGLWLRQDOO\�WKH�WDVN�RI�GLVSHUVLQJ�WKH�
LQIRUPDWLRQ�WR�HQG�XVHUV��WRXULVWV��� WKURXJK�WKH�
GLVWULEXWHG�DUFKLWHFWXUH�RI�DFFHVV�SRLQWV��7KH�SULQ�
FLSOH�RI�'LYHUVLILFDWLRQ�DUJXHV�WKDW�LQ�3HUYDVLYH�
&RPSXWLQJ��D�PXOWLWXGH�RI�GHYLFHV�RI�GLIIHUHQW�
W\SHV�ZLOO� FR�H[LVW�� DQG� WKRXJK� WKH\�PD\�KDYH�
RYHUODSSLQJ�IXQFWLRQDOLW\��HDFK�GHYLFH�ZRXOG�EH�
GHVLJQHG�WR�SHUIRUP�RSWLPDOO\�LQ�VLQJOH�WDVNV�RU�
IRU�VLQJOH�XVHU�JURXSV��,Q�WKLV�UHVSHFW��RXU�PHWKRG�
RI� HPSOR\LQJ� GLYHUVH� KDUGZDUH� W\SHV� �VHUYHUV��
ZRUNVWDWLRQV��GHGLFDWHG�$3V��PRELOH�GHYLFHV�DQG�
PXOWLSOH�FRQQHFWLYLW\�W\SHV��IXOILOV�WKLV�FULWHULRQ��
PDNLQJ�RSWLPDO�XVH�RI�GLIIHUHQW�GHYLFH�W\SHV�DQG�
H[SORLWLQJ�RYHUODSSLQJ�IXQFWLRQDOLW\�FKDUDFWHULV�
WLFV��H�J��D�EXVLQHVV�3&�DFWLQJ�DV�DQ�$3��ZKHUH�
QHFHVVDU\�� 7KH� WKLUG� SULQFLSOH� RI� &RQQHFWLYLW\�
GLVFXVVHV�WKH�QHHG�IRU�VWDQGDUGV�LQ�FRPPXQLFDWLRQ�
VR�WKDW�LQWHUFRQQHFWHG�V\VWHPV�DQG�GHYLFHV�FDQ�
H[FKDQJH�LQIRUPDWLRQ�WR�KHOS�XVHUV�DFFRPSOLVK�
WDVNV��$OWKRXJK�ZH�FDQQRW�FODLP�WR�KDYH�PDGH�DQ\�
EUHDNWKURXJKV�LQ�WKLV�DUHD�VLQFH�WKH�SURMHFW�GLG�QRW�
UHYROYH�DURXQG�LPSURYLQJ�FRQQHFWLYLW\�KDUGZDUH�
DQG�SURWRFROV��ZH�IHHO�WKDW�WKLV�SULQFLSOH�KDV�EHHQ�
DGKHUHG�WR�GXULQJ�RXU�GHVLJQ�DQG�GHYHORSPHQW�RI�
WKH�SURMHFW��ZKHUH�ZH�KDYH�WULHG�WR�EXLOG�EULGJHV�



���

6RFLR�WHFKQLFDO�)DFWRUV�LQ�WKH�'HSOR\PHQW�RI�3DUWLFLSDWRU\�3HUYDVLYH�6\VWHPV

EHWZHHQ�GLIIHUHQW�FRQQHFWLRQ� W\SHV� �%OXHWRRWK��
EURDGEDQG��XVLQJ�LQGXVWU\�FRPPXQLFDWLRQ�VWDQ�
GDUGV��WR�DOORZ�GHYLFHV�WKDW�ZRXOG�KDYH�RWKHUZLVH�
EHHQ�GLVFRQQHFWHG�IURP�WKH�UHVW�RI�WKH�ZRUOG�WR�
EHFRPH�SDUW�RI�WKH�SHUYDVLYH�FRPSXWLQJ�ODQGVFDSH��
7KH�ILQDO�SULQFLSOH�RI�6LPSOLFLW\�DGYRFDWHV� WKH�
QHHG�IRU�LQWXLWLYH�DQG�VLPSOH�LQWHUIDFHV�WR�SHUYD�
VLYH�FRPSXWLQJ�V\VWHPV��:H�IHHO�WKDW�WKLV�KDV�EHHQ�
GHPRQVWUDWHG�LQ�WKH�GHYHORSPHQW�RI�RXU�V\VWHP��
ZLWK�WKH�HPSKDVLV�RQ�VLPSOLFLW\��OHDUQDELOLW\�DQG�
HDVH�RI�XVH�SD\LQJ�GLYLGHQGV�GXULQJ�WKH�HYDOXD�
WLRQ�RI�WKH�V\VWHP��DWWUDFWLQJ�SRVLWLYH�VXEMHFWLYH�
RSLQLRQV�IURP�EXVLQHVV�DQG�WRXULVW�XVHUV�DOLNH�

:KHQ�FRQVLGHULQJ�WKH�RXWFRPHV�RI�WKH�GHSOR\�
PHQW�RI�RXU�V\VWHP��ZH�FDQQRW�LJQRUH�WKH�IDFW�WKDW�
GHVSLWH�RXU�DGKHUHQFH�WR�ZHOO�DFFHSWHG�JXLGHOLQHV��
WKH�LQWHJUDWLRQ�RI�RXU�V\VWHP�LQ�WKH�VRFLHWDO�IDEULF�
RI�WKH�WRXULVP�EXVLQHVV�FRPPXQLW\�KDV�EHHQ�OHVV�
WKDQ�VPRRWK��:H�HQFRXQWHUHG�VHYHUDO�LVVXHV�ZLWK�
DGRSWLRQ�DQG�XVH�RI�WKH�V\VWHP��SHUKDSV�UHIOHFWLQJ�
D�PLQGVHW�RI�UHVLVWDQFH�WR�FKDQJH��RU�DGKHUHQFH�
WR� WUDGLWLRQDO�PHWKRGV�RI�ZRUN��$GGLWLRQDOO\�� LW�
VHHPV�WKDW�DOWKRXJK�LQ�WKHRU\��EXVLQHVV�JURZWK�
DQG� GHYHORSPHQW� LV� DQ� DWWUDFWLYH� SURVSHFW� IRU�
PDQ\��SHUKDSV�³PDNLQJ�GR�DQG�JHWWLQJ�E\´�ZLWK�
FXUUHQW�LQFRPH�DQG�EXVLQHVV�OHYHOV�LV�VXIILFLHQW�LQ�
VRFLHWDO�EXVLQHVV�DQG�SUDFWLFH��3HUKDSV�DOVR��WKH�
SURVSHFW�RI� WDVN�GHFHQWUDOLVDWLRQ�DQG� WKH�DIIRU�
GDQFH�RI�FRQWURO�LV�QRW�DV�GHVLUDEOH�D�SURSRVLWLRQ�
DV�WKH�DGYRFDWHV�RI�XVHU�HPSRZHUPHQW�EHOLHYH��
,Q�DWWHPSWLQJ�WR�GHILQH�D�GHVLJQ�IUDPHZRUN�IRU�
SHUYDVLYH�V\VWHPV��.RVWDNRV�DQG�2¶1HLOO��������
S�����H[DPLQHG�WKH�QRWLRQ�RI�D�VXFFHVVIXO�³SXEOLF�
VSDFH´�DQG�EHOLHYHG�WKDW�WKH\�WHQG�WR�VKDUH�VRPH�
FRPPRQ�FKDUDFWHULVWLFV�LQ�DIIRUGLQJ�H[SHFWDWLRQV�
IRU�XQLIRUPLW\�DQG�FRQVLVWHQF\�RI�VHUYLFHV��,Q�WKLV��
WKH\�SHUFHLYHG�WKDW�WKHVH�VSDFHV�KDYH�D�VRPHZKDW�
FHQWUDOL]HG�VWUXFWXUH�ZKHQ�LW�FRPHV�WR�GHOLYHULQJ�
VXFK�VHUYLFHV��7KLV�KDV�UHVXOWHG�LQ�WKH�GHYHORS�
PHQW�RI�QRWLRQV�DQG�LGHDV�VXFK�DV�D�³VWDWLRQ´��D�
³FHQWUH´��RU�D�³SURYLGHU´��.RVWDNRV�DQG�2¶1HLOO�
�������S�����IXUWKHU�DUJXH�WKDW�³«QRW�RQH�RI�WKH�
DERYH�VHUYLFHV�DFWLYHO\�UHOLHV�RQ�LWV�XVHUV�IRU�LWV�
GD\�WR�GD\�RSHUDWLRQ��8VHUV�PD\�HQMR\�WKH�VHUYLFHV�

ZLWKRXW�PXFK�ZRUN��,W�VHHPV�WKDW�ZH�SUHIHU�WKH�
VWDELOLW\�DQG�FRQVLVWHQF\�RI�D�FHQWUDOL]HG�VHUYLFH�
SURYLGHU�LQVWHDG�RI�D�IOH[LEOH�GHFHQWUDOL]HG�V\VWHP�
LQ�ZKLFK�WKH�XVHU�KDV�LQFUHDVHG�UHVSRQVLELOLWLHV��
7KLV�FRXOG�EH�WKH�FDVH�IRU�SHUYDVLYH�V\VWHPV�DV�
ZHOO´��+RZHYHU��WKLV�WKHVLV�GRHV�QRW�H[SODLQ�WKH�
VXFFHVV�RU�SRSXODULW\�RI�SDUWLFLSDWRU\�LQIRUPDWLRQ�
VSDFHV� VXFK� DV�:LNLSHGLD� RU� )DFHERRN��ZKRVH�
FRQWHQW�DQG�VXFFHVV� LV�H[FOXVLYHO\�SURYLGHG�E\�
WKHLU�XVHUV�

,Q�WHUPV�RI�SHUYDVLYH�V\VWHPV��PRVW�UHVHDUFK�
LV�GRQH�LQ�FDUHIXOO\�FRQWUROOHG�ODE�HQYLURQPHQWV��
RU� OLPLWHG� ILHOG� WULDOV� ZLWK� FDUHIXO� PRQLWRULQJ��
'HVSLWH�WKH�WKHRU\��LW�LV�XQIRUWXQDWH�WKDW�ZH�VWLOO�GR�
QRW�VHHP�WR�KDYH�FRQFOXVLYH�HYLGHQFH�WR�VXSSRUW�
HLWKHU�DUJXPHQW�IRU�WKH�LQWHJUDWLRQ�RI�SHUYDVLYH�
V\VWHPV�LQ�VRFLHW\��$OWKRXJK�RXU�ZRUN�VHHPV�WR�
SRLQW�PRUH�WRZDUGV�WKH�DQDO\VLV�E\�.RVWDNRV�DQG�
2¶1HLOO���������ZH�GLG�XQFRYHU�VRPH�HYLGHQFH�
IURP�RXU�SRVW�H[SHULPHQW� LQWHUYLHZV�WKDW�XVHUV�
FDQ�EH�HQFRXUDJHG�WR�³EX\�LQWR´�D�GHFHQWUDOLVHG�
SHUYDVLYH� V\VWHP�� JLYHQ� WKH� ULJKW� UHZDUGV� �RU�
VLJKW�RI�SURJUHVV�WRZDUGV�D�UHZDUG���7KRXJK�RXU�
FROOHFWLYH�XQGHUVWDQGLQJ�RI�LQWHJUDWLRQ�DQG�DFFHS�
WDQFH�LVVXHV�LQ�SHUYDVLYH�V\VWHPV�LV��VWLOO��OLPLWHG�
DQG�ZH�FDQQRW�JHQHUDOLVH�IURP�MXVW�D�KDQGIXO�RI�
UHVHDUFK�SURMHFWV�� LW�VHHPV�WKDW�D�ILIWK��KHGRQLF�
SULQFLSOH��FRXOG�EH�DSSURSULDWH�LQ�WKH�GHVLJQ�RI�
3HUYDVLYH�6\VWHPV��:H�PLJKW�WKXV�QDPH�WKLV�ILIWK�
SULQFLSOH�DV�³*UDWLILFDWLRQ´�DQG�GHILQH�LW�DV�WKH�
QHHG�IRU�SHUYDVLYH�V\VWHPV�WR�EH�GHVLJQHG�VR�DV�
WR�NHHS�WKHLU�XVHUV�DQG�VWDNHKROGHUV�LQ�WKH�V\VWHP�
FRQVWDQWO\�JUDWLILHG��E\�SURYLGLQJ�LQVWDQW�WDQJLEOH�
RU�SHUFHSWLEOH�UHZDUGV�WKDW�DULVH�IURP�DFWLYH�SDU�
WLFLSDWLRQ�LQ�WKH�SHUYDVLYH�FRPSXWLQJ�ODQGVFDSH�

6800$5<�2)�&21&/86,21�
$1'�&2175,%87,21

,Q�VXPPDULVLQJ�WKH�UHVXOWV�RI�RXU�H[SHULHQFH�LQ�
GHPRQVWUDWLQJ�WKH�0LQL*,67�V\VWHP�LQ�WKH�WRZQ�
RI�&DOODQGHU�� 6FRWODQG��ZKLOH� SOHDVHG�ZLWK� WKH�
RYHUDOO� WHFKQLFDO� SHUIRUPDQFH� RI� WKH� V\VWHP��
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ZH�ZHUH�GLVDSSRLQWHG�ZLWK�WKH�ORZ�XSWDNH�IURP�
YLVLWRUV�DQG�ODFN�RI�HQJDJHPHQW�RQ�EHKDOI�RI�WKH�
ORFDO�EXVLQHVV�FRPPXQLW\��:H�FDQ�FRQFOXGH�WKDW�
ILUVW�DQG�IRUHPRVW��IRU�FRPPXQLW\�GULYHQ�V\VWHPV�
VXFK�DV�WKLV�WR�VXFFHHG��PDUNHWLQJ�DQG�DZDUHQHVV�
SURPRWLRQ�RI�WKH�H[LVWHQFH�RI�WKH�V\VWHP�LV�FULWL�
FDO��&RQVWDQW�HIIRUW�DQG�SDUWLFLSDWLRQ�RI�DOO�SDU�
WLHV�LQYROYHG�LQ�HQVXULQJ�WKH�V\VWHP�LV�YLVLEOH�WR�
RXWVLGHUV��YLVLWRUV��LV�UHTXLUHG��7KH�ERRN�FKDSWHU�
GLVFXVVHG�WKH�PDMRU�EDUULHUV�HQFRXQWHUHG�LQ�WKLV�
UHVSHFW�DQG�VXJJHVWHG�KRZ�WKHVH�FDQ�EH�RYHUFRPH�

7KH�FRQWULEXWLRQ�RI�WKH�FKDSWHU�LV�WKUHH�IROG��
ILUVW��ZH�GLVFXVV�WKH�WHFKQLFDO�VROXWLRQ�WR�D�SHU�
YDVLYH�FRPSXWLQJ�SUREOHP�DQG�VKRZ�KRZ�LQWUR�
GXFLQJ�D�PXOWL�WLHUHG�DUFKLWHFWXUH�WKDW�FDWHUV�IRU�D�
GLYHUVLW\�RI�FRPSXWLQJ�GHYLFHV�FDQ�KHOS�QRQ�H[SHUW�
XVHUV�LQWHJUDWH�ZLWK�WKH�SHUYDVLYH�ODQGVFDSH��WR�
RIIHU�DQG�UHFHLYH�VHUYLFHV��6HFRQGO\��ZH�GLVFXVV�
WKH�VRFLHWDO��RUJDQLVDWLRQDO�DQG�ILQDQFLDO�DVSHFWV�
WKDW�SHQHWUDWH�WKH�SHUYDVLYH�FRPSXWLQJ�ODQGVFDSH�
DQG�VXJJHVW�SRWHQWLDO�SLWIDOOV�DQG�KRZ�WKHVH�FDQ�EH�
DYRLGHG��7KLUGO\��ZH�H[DPLQH�WKH�DSSOLFDELOLW\�RI�
WKH�SHUYDVLYH�FRPSXWLQJ�SULQFLSOHV�RI�'LYHUVLILFD�
WLRQ��'HFHQWUDOLVDWLRQ��&RQQHFWLYLW\�DQG�6LPSOLF�
LW\�LQ�RXU�V\VWHP�DV�GHILQHG�E\�+DQVPDQQ��������
DQG�SURYLGH�HYLGHQFH�LQ�VXSSRUW�RI�WKLV�WKHRU\�IRU�
WKH�GHVLJQ�RI�IXWXUH�SHUYDVLYH�FRPSXWLQJ�V\VWHPV��
DV�ZHOO�DV�LQWURGXFH�WKH�FRQFHSW�RI�UHZDUG�EDVHG�
GHVLJQ�DQG�WKH�LQWURGXFWLRQ�RI�KHGRQLF�YDOXHV�LQ�
SHUYDVLYH�FRPSXWLQJ�V\VWHPV�
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:H�ZRXOG�OLNH�WR�ILUVWO\�WKDQN�WKH�WHDP�DW�*&8¶V�
.,7�287�WKH�3DUN�SURMHFW��'HUHN�*DOODKHU��$X�
GUH\�0HLNOH�DQG�$EX�=DU�$]L]��IRU�LWV�ILQDQFLDO�
DQG�EXVLQHVV� VXSSRUW�DQG� IRU�PDNLQJ� WKLV�SLORW�
GHPRQVWUDWLRQ� SURMHFW� SRVVLEOH�� $GGLWLRQDOO\��
5REHUW�:DOODFH�DQG�/DXUD�0F,QW\UH�IRU�KHOSLQJ�
RXW�LQ�WKLV�SURMHFW��:H�ZRXOG�DOVR�OLNH�WR�WKDQN�

WKH�ORFDO�EXVLQHVVHV�LQ�&DOODQGHU�WKDW�DJUHHG�WR�
SDUWLFLSDWH� LQ� WKLV�SURMHFW�DQG� LQ�SDUWLFXODU�� WKH�
&KDLUPDQ�RI�&DOODQGHU�(QWHUSULVH��)UDQN�3DUN��
ZKRVH�YLVLRQ�DQG�HQWKXVLDVP�PDGH� WKH�SURMHFW�
SRVVLEOH��)LQDOO\��ZH�ZRXOG�OLNH�WR�WKDQN�6WLUOLQJ�
&RXQFLO�IRU�LWV�ILQDQFLDO�VXSSRUW�LQ�SURGXFLQJ�WKH�
SURPRWLRQDO�PDWHULDO�IRU�WKLV�SURMHFW�
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%XLFN�� ,�� �������� ,QIRUPDWLRQ� WHFKQRORJ\� LQ�
VPDOO� 6FRWWLVK� KRWHOV�� ,V� LW� ZRUNLQJ"� ,QWHUQD�
WLRQDO� -RXUQDO� RI� &RQWHPSRUDU\� +RVSLWDOLW\�
0DQDJHPHQW� 0&%� 83� /WG��� ������� ���±�����
GRL��������������������������

&KHYHUVW��.���&RXOWRQ��3���%DPIRUG��:���	�7D\ORU��
1����������6XSSRUWLQJ��PRELOH��XVHU�H[SHULHQFH�
DW�D�UXUDO�YLOODJH�VFDUHFURZ�IHVWLYDO��$�IRUPDWLYH�
VWXG\�RI�D�JHRORFDWHG�SKRWR�PDVKXS�XWLOLVLQJ�D�
VLWXDWHG�GLVSOD\��,Q�7KLUG�,QWO��:RUNVKRS�RQ�0RELOH�
,QWHUDFWLRQ�ZLWK�WKH�5HDO�:RUOG��0,5:��������
$PVWHUGDP��1HWKHUODQGV��SS���������

&KHYHUVW��.���'DYLHV��1���0LWFKHOO��.���	�)ULGD\��$��
��������([SHULHQFHV�RI�GHYHORSLQJ�DQG�GHSOR\LQJ�
D�FRQWH[W�DZDUH�WRXULVW�JXLGH��7KH�*8,'(�SURMHFW��
,Q�3URFHHGLQJV�RI� WKH��WK�DQQXDO� LQWHUQDWLRQDO�
FRQIHUHQFH�RQ�0RELOH�FRPSXWLQJ�DQG�QHWZRUNLQJ�
�SS����������%RVWRQ��0$��$&0�3UHVV�

'HDNLQV��'���0RFKULH��5���	�*DOORZD\��/����������
5XUDO�EXVLQHVV�XVH�RI�,QIRUPDWLRQ�DQG�&RPPX�
QLFDWLRQV� 7HFKQRORJLHV� �,&7V���$� VWXG\� RI� WKH�
UHODWLYH�LPSDFW�RI�FROOHFWLYH�DFWLYLW\�LQ�UXUDO�6FRW�
ODQG��>-RKQ�:LOH\�	�6RQV�@��-RXUQDO�RI�6WUDWHJLF�
&KDQJH������������±�����GRL���������MVF����

'HDUGHQ��$���	�/R��&��0����������6XSSRUWLQJ�XVHU�
GHFLVLRQV� LQ� WUDYHO� DQG� WRXULVP�� ,Q�3HRSOH�DQG�
&RPSXWHUV�;9,,,��'HVLJQ�IRU�/LIH��3URFHHGLQJV�
RI�+&,�������SS�����������$&0�3UHVV�
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'XII\��6����������,QIRUPDWLRQ�DQG�&RPPXQLFDWLRQ�
7HFKQRORJ\��,&7��DGRSWLRQ�DPRQJVW�VPDOO�UXUDO�
DFFRPPRGDWLRQ�SURYLGHUV�LQ�,UHODQG��,Q�+LW]��0���
6LJDOD��0���	�0XUSK\��-���(GV����,QIRUPDWLRQ�DQG�
&RPPXQLFDWLRQ�7HFKQRORJLHV�LQ�WRXULVP��S��������
1HZ�<RUN��1<��6SULQJHU�9HUODJ��GRL�����������
����������;B��

'XQORS��0��'���3WDVLQVNL��3���0RUULVRQ��$���0F&DO�
OXP��6���5LVEH\��&���	�6WHZDUW��)����������'HVLJQ�
DQG� GHYHORSPHQW� RI� 7DHQHE� FLW\� JXLGH� �� IURP�
SDSHU�PDSV�DQG�JXLGHERRNV�WR�HOHFWURQLF�JXLGHV��
,Q�$��)UHZ��(G����3URFHHGLQJV�RI�,QWO��&RQIHUHQFH�
RQ�,QIRUPDWLRQ�	�&RPPXQLFDWLRQ�7HFKQRORJLHV�
LQ� 7RXULVP� ����� �SS�� �������� 1HZ�<RUN�� 1<��
6SULQJHU�9HUODJ�

+DQVPDQQ�� 8��� 0HUN�� /��� 1LFNORXV�� 0�� 6��� 	�
6WREHU��7����������3HUYDVLYH�FRPSXWLQJ���QG�HG����
%HUOLQ��+HLGHOEHUJ��*HUPDQ\�	�1HZ�<RUN��1<��
6SULQJHU�

+XJJLQV�� 5��� 	� ,]XVKL�� +�� �������� 7KH� GLJLWDO�
GLYLGH� DQG� ,&7� OHDUQLQJ� LQ� UXUDO� FRPPXQLWLHV��
([DPSOHV�RI�JRRG�SUDFWLFH�VHUYLFH�GHOLYHU\��5RXW�
OHGJH�-RXUQDO�RI�/RFDO�(FRQRP\������������±�����
GRL��������������������������

-RQHV��6���-RQHV��0���0DUVGHQ��*���3DWHO��'���	�
&RFNEXUQ��$����������$Q�HYDOXDWLRQ�RI�LQWHJUDWHG�
]RRPLQJ�DQG�VFUROOLQJ�RQ�VPDOO�VFUHHQV��>,-006@��
,QWHUQDWLRQDO�-RXUQDO�RI�0DQ�0DFKLQH�6WXGLHV��
����������±����

.HQWHULV�� 0��� *DYDODV�� '��� 	� (FRQRPRX�� '��
��������$Q�LQQRYDWLYH�PRELOH�HOHFWURQLF�WRXULVW�
JXLGH�DSSOLFDWLRQ��6SULQJHU�3HUVRQDO�DQG�8ELT�
XLWRXV�&RPSXWLQJ������������±�����GRL���������
V���������������\

.RVWDNRV��9���	�2¶1HLOO��(�� ��������'HVLJQLQJ�
SHUYDVLYH� V\VWHPV� IRU� VRFLHW\�� 3DSHU� SUHVHQWHG�
DW�WKH�6HFRQG�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�3HU�
YDVLYH�&RPSXWLQJ��9ROXPH����)LUVW�,QWHUQDWLRQDO�
:RUNVKRS�RQ�6XVWDLQDEOH�3HUYDVLYH�&RPSXWLQJ��
9LHQQD��$XVWULD�

3DULNK��7��6���	�/D]RZVND��(��'����������'HVLJQLQJ�
DQ�DUFKLWHFWXUH�IRU�GHOLYHULQJ�PRELOH�LQIRUPDWLRQ�
VHUYLFHV�WR�WKH�UXUDO�GHYHORSLQJ�ZRUOG��,Q�3URFHHG�
LQJV�RI�WKH���WK�LQWHUQDWLRQDO�&RQIHUHQFH�RQ�:RUOG�
:LGH�:HE��(GLQEXUJK��6FRWODQG���SS������������
1HZ�<RUN��1<��$&0�3UHVV�

3HDVH��:���5RZH��0���	�&RRSHU��0����������5H�
JLRQDO�WRXULVW�GHVWLQDWLRQV���WKH�UROH�RI�LQIRUPDWLRQ�
DQG�FRPPXQLFDWLRQV�WHFKQRORJ\��,&7��LQ�FROODER�
UDWLRQ�DPRQJVW�WRXULVP�SURYLGHUV��,Q�*��0DGGHU�
�(G����3URFHHGLQJV� ,76�$IULFD�$VLD�$XVWUDODVLD�
5HJLRQDO�&RQIHUHQFH���,&7�1HWZRUNV���%XLOGLQJ�
%ORFNV�IRU�(FRQRPLF�'HYHORSPHQW�

9DQVWHHQZHJHQ��3���	�9DQ�2XGKHXVGHQ��'����������
6HOHFWLRQ�RI�WRXULVW�DWWUDFWLRQV�DQG�URXWLQJ�XVLQJ�
SHUVRQDOLVHG� HOHFWURQLF� JXLGHV�� ,Q�3URFHHGLQJV�
RI�WKH�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QIRUPDWLRQ�
DQG� &RPPXQLFDWLRQ� 7HFKQRORJLHV� LQ� 7RXULVP�
������/DXVDQQH��6ZLW]HUODQG��SS����������9LHQQD��
$XVWULD��6SULQJHU�

.(<�7(506�$1'�'(),1,7,216

3HUYDVLYH�&RPSXWLQJ��$�PRGHO�RI�+XPDQ�
&RPSXWHU�,QWHUDFWLRQ�ZLWK�'LVWULEXWHG�&RPSXWLQJ�
6\VWHPV�LQ�ZKLFK�,QIRUPDWLRQ�SURFHVVLQJ�GRHV�QRW�
RQO\�WDNH�SODFH�XVLQJ�GHGLFDWHG�GHVNWRS�FRPSXW�
HUV��KDV�EHHQ�LQWHJUDWHG�LQWR�HYHU\GD\�REMHFWV�DQG�
DFWLYLWLHV�

0RELOH�,QIRUPDWLRQ�$FFHVV��7KH�SURFHVV�RI�
,QIRUPDWLRQ�&UHDWLRQ��5HWULHYDO�DQG�$FFHVV��XVLQJ�
PRELOH��SHUYDVLYH��FRPSXWLQJ�GHYLFHV�

+HGRQLF�FRPSXWLQJ��$�GLVFLSOLQH�LQ�&RPSXWHU�
6FLHQFH�FRQFHUQHG�DV�PXFK�ZLWK�WKH�³HQMR\PHQW´�
RI�XVH�RI�FRPSXWHU�V\VWHPV�DV�PXFK�DV�IRUPDOLVP�
LQ�WKH�GHVLJQ�DQG�GHYHORSPHQW�RI�VXFK�V\VWHPV�

*UDWLILFDWLRQ� LQ� 3HUYDVLYH� &RPSXWLQJ��$�
GHVLJQ�SULQFLSOH�LQ�SHUYDVLYH�V\VWHPV�WKDW�DLPV�
WR�NHHS�WKHLU�XVHUV�DQG�VWDNHKROGHUV�LQ�WKH�V\VWHP�
FRQVWDQWO\�JUDWLILHG��E\�SURYLGLQJ�LQVWDQW�WDQJLEOH�
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RU�SHUFHSWLEOH�UHZDUGV�WKDW�DULVH�IURP�DFWLYH�SDU�
WLFLSDWLRQ�LQ�WKH�SHUYDVLYH�FRPSXWLQJ�ODQGVFDSH�

3DUWLFLSDWRU\� 3HUYDVLYH� 6\VWHPV�� 3HUYD�
VLYH�&RPSXWHU�6\VWHPV�LQ�ZKLFK�XVHUV�DFWLYHO\�
SDUWLFLSDWH�QRW�RQO\�E\�UHTXHVWLQJ�DQG�UHWULHYLQJ�
LQIRUPDWLRQ��EXW�DOVR�E\�JHQHUDWLQJ�LQIRUPDWLRQ�
³VFUDSV´�RU�PHWD�GDWD�WKDW�RWKHU�XVHUV�PD\�UHWULHYH�
WKURXJK�WKH�VDPH�V\VWHP�

(1'127(

��� .LW�2XW��.QRZOHGJH��,QQRYDWLRQ�	�7HFKQRO�
RJ\�2XW�RI�8QLYHUVLW\�LQWR�7RXULVP��WKH�3DUN�
LV�D�SURMHFW�WKDW�DLPV�WR�HQFRXUDJH�WKH�XSWDNH�
RI�WKH�ODWHVW�WHFKQRORJLFDO�GHYHORSPHQWV�E\�
VPDOO�DQG�PHGLXP�VL]HG�EXVLQHVVHV�ZLWKLQ�
WKH�/RFK�/RPRQG�DQG�1DWLRQDO�3DUN�DUHD�


