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8VHU�3RSXODWLRQ�DQG�8VHU�&RQWULEXWLRQV�WR��
9LUWXDO�3XEOLFV��$�6\VWHPV�0RGHO�

�

4XHQWLQ�-RQHV
�DQG�6KHL]DI�5DIDHOL�
*UDGXDWH�6FKRRO�RI�%XVLQHVV�

8QLYHUVLW\�RI�+DLID��0RXQW�&DUPHO��
+DLID��������,VUDHO�
TJMRQHV#DFP�RUJ��

�

$%675$&7�
7KLV�SDSHU�SURYLGHV�D�FRPSUHKHQVLYH�UHYLHZ�RI�HPSLULFDO�
UHVHDUFK� LQWR� XVHU� FRQWULEXWLRQV� WR� FRPSXWHU�PHGLDWHG�
GLVFRXUVH� LQ� SXEOLF� F\EHU�VSDFHV�� UHIHUUHG� WR� KHUH� DV�
YLUWXDO� SXEOLFV�� � 7KLV� UHYLHZ� LV� XVHG� WR� EXLOG� D� V\VWHPV�
PRGHO�RI�VXFK�GLVFRXUVH�� �7KH�PDMRU�FRPSRQHQWV�RI�WKH�
PRGHO�DUH� L��FULWLFDO�PDVV�� LL�� VRFLDO� ORDILQJ��DQG� LLL�� WKH�
FROOHFWLYH� LPSDFW� RI� LQGLYLGXDO� FRJQLWLYH� FRQVWUDLQWV� RQ�
WKH� SURFHVVLQJ� RI� JURXS� PHVVDJHV�� � %\� GUDZLQJ� WKHVH�
WKUHH�FRPSRQHQWV�LQWR�D�VLQJOH�PRGHO�LW�EHFRPHV�SRVVLEOH�
WR� GHVFULEH� WKH� VKDSH� RI� D� ³XVHU�FRQWULEXWLRQV�XVHU�
SRSXODWLRQ�IXQFWLRQ´�DIWHU�FRQWUROOLQJ�IRU�FRQWH[W���
�
9LUWXDO�SXEOLFV�FDQ�EH�FUHDWHG�ZLWK�WKH�VXSSRUW�RI�YDULRXV�
WHFKQRORJLHV� LQFOXGLQJ� HPDLO�� QHZVJURXSV�� ZHE�EDVHG�
EXOOHWLQ� ERDUGV� HWF�� � 7UDGLWLRQDOO\� WKH� FKRLFH� RI�
WHFKQRORJ\� SODWIRUP� DQG� WKH� ZD\� LW� LV� XVHG� KDV� ODUJHO\�
GHSHQGHG�RQ� DUELWUDU\� IDFWRUV�� �7KLV�SDSHU� VXJJHVWV� WKDW�
FKRLFHV�RI� WKLV�QDWXUH�FDQ�EH�EDVHG�RQ�NQRZOHGJH�DERXW�
UHTXLUHG�VHJPHQWDWLRQ�SRLQWV�IRU�GLVFRXUVH�DV�WKH\�UHODWH�
WR� D� SDUWLFXODU� W\SH� RI� WHFKQRORJ\�� � 7KLV� LV� EHFDXVH� WKH�
³XVHU�FRQWULEXWLRQV�XVHU�SRSXODWLRQ� IXQFWLRQ´� ZLOO� PDS�
GLIIHUHQWO\� WR� GLIIHUHQW� FODVVHV� RI� WHFKQRORJ\�� � 6LPLODUO\�
WKH� GLIIHUHQW� FODVVHV� RI� WHFKQRORJLHV� XVHG� WR� HQDEOH�
YLUWXDO� SXEOLFV� ZLOO� HDFK� KDYH� GLIIHUHQW� VWUHVV� ]RQHV� DW�
ZKLFK� XVHUV� ZLOO� H[SHULHQFH� LQIRUPDWLRQ� RYHUORDG�
UHVXOWLQJ�IURP�FRPSXWHU�PHGLDWHG�GLVFRXUVH��
�


�7KLV�SDSHU�IRUPV�SDUW�RI�4��-RQHV¶�3K�'��UHVHDUFK�LQWR�
7KH� %RXQGDULHV� RI� 9LUWXDO� &RPPXQLWLHV�� � 7KH� HGLWRULDO�
FRPPHQWV�RI�0HOLQGD�-RQHV�DUH�JUHDWO\�DSSUHFLDWHG��

$&0� &23<5,*+7� 127,&(�� &RS\ULJKW� �� ����� E\� WKH�
$VVRFLDWLRQ�IRU�&RPSXWLQJ�0DFKLQHU\��,QF��3HUPLVVLRQ�WR�
PDNH�GLJLWDO�RU�KDUG�FRSLHV�RI�SDUW�RU�DOO�RI�WKLV�ZRUN�IRU�
SHUVRQDO� RU� FODVVURRP� XVH� LV� JUDQWHG� ZLWKRXW� IHH�
SURYLGHG�WKDW�FRSLHV�DUH�QRW�PDGH�RU�GLVWULEXWHG�IRU�SURILW�
RU�FRPPHUFLDO�DGYDQWDJH�DQG�WKDW�FRSLHV�EHDU�WKLV�QRWLFH�
DQG� WKH� IXOO� FLWDWLRQ� RQ� WKH� ILUVW� SDJH�� &RS\ULJKWV� IRU�
FRPSRQHQWV� RI� WKLV� ZRUN� RZQHG� E\� RWKHUV� WKDQ� $&0�
PXVW�EH�KRQRUHG��$EVWUDFWLQJ�ZLWK�FUHGLW�LV�SHUPLWWHG��7R�
FRS\� RWKHUZLVH�� WR� UHSXEOLVK�� WR� SRVW� RQ� VHUYHUV�� RU� WR�
UHGLVWULEXWH� WR� OLVWV�� UHTXLUHV� SULRU� VSHFLILF� SHUPLVVLRQ�
DQG�RU� D� IHH�� 5HTXHVW� SHUPLVVLRQV� IURP� 3XEOLFDWLRQV�
'HSW�� $&0� ,QF��� ID[� ��� ������ ���������� RU�
SHUPLVVLRQV#DFP�RUJ���
�

,1752'8&7,21�
:H� DUH� VSHQGLQJ� PRUH� DQG� PRUH� RI� RXU� WLPH�
FRPPXQLFDWLQJ�YLD�FRPSXWHUV�WKURXJK�WHFKQRORJLHV�VXFK�
DV� HPDLO�� ZHE�EDVHG� EXOOHWLQ� ERDUGV�� HWF�� � 1XPHURXV�
DXWKRUV� KDYH� QRWHG� WKDW� VXFK� WHFKQRORJLHV� DOORZ� XVHU�
LQWHUDFWLRQ�RQ�D�ODUJHU�VFDOH�WKDQ�ZDV�SUHYLRXVO\�SRVVLEOH�
YLD� IDFH�WR�IDFH�JURXS�PHHWLQJV� >������@�� �2QH�RXWFRPH�
RI� WKLV� WUHQG� LV� WKDW� FROODERUDWLYH� PHGLD� V\VWHPV� QRZ�
H[LVW��ZKHUH�WKH�DXGLHQFH�LV�WKH�SULPDU\�VRXUFH�RI�PHGLD�
FRQWHQW�DV�ZHOO�DV�LWV�SULPDU\�UHFHLYHU�>�����@���8VHUV�RI�
VXFK� V\VWHPV� RIWHQ� JDLQ� D� VHQVH� WKDW� WKH\� DUH� SDUW� RI� D�
VRFLDO� JDWKHULQJ� RU� LQ� VRPH� FDVHV� D� FRPPXQLW\���
&RQVHTXHQWO\�� 6WHYHQ� -RQHV� >��@� FRLQHG� WKH� WHUP�
F\EHUVRFLHW\� WR� UHIHU� FROOHFWLYHO\� WR� WKH� QHZ� IRUPV� RI�
VRFLDO� LQWHUDFWLRQV�DQG�WKH�FRPSOH[�VRFLDO�V\VWHPV��VXFK�
DV�YLUWXDO�FRPPXQLWLHV��WKDW�KDYH�HPHUJHG�IURP�WKH�ZLGH�
VFDOH� XVH� RI� WKHVH� WHFKQRORJLHV�� � 7KH� WHUP� F\EHUVRFLHW\�
GRHV�QRW�UHIHU�WR�WKH�WHFKQRORJ\�XVHG�WR�VXSSRUW�&0&�RU�
WR�&0&�LWVHOI�� �5DWKHU�LW�UHIHUV�WR�WKH�VRFLDO�LQWHUDFWLRQV�
DQG� FRQQHFWLRQV� WKDW� DUH� VXSSRUWHG� E\� WKH� YDULRXV�
FRPSXWHU�QHWZRUNV�WKDW�KDYH�QRZ�PHUJHG�WR�EHFRPH�WKH�
,QWHUQHW����

�

7KH� VRFLDO� LQWHUDFWLRQV�� ZKLFK� IRUP� WKH� EDVLV� RI�
F\EHUVRFLHW\�� RFFXU� YLD� D� YDULHW\� RI� SXEOLF� VHWWLQJV� DQG�
SULYDWH� FRPPXQLFDWLRQ� FKDQQHOV�� � 7KHVH� SXEOLF� F\EHU�
SODFHV�ZH�KDYH�WHUPHG�µYLUWXDO�SXEOLFV¶���0RUH�IRUPDOO\��
YLUWXDO� SXEOLFV� DUH� V\PEROLFDOO\� GHOLQHDWHG� FRPSXWHU�
PHGLDWHG� VSDFHV�� ZKRVH� H[LVWHQFH� LV� UHODWLYHO\�
WUDQVSDUHQW�DQG�RSHQ��WKDW�DOORZ�JURXSV�RI�LQGLYLGXDOV�WR�
DWWHQG� DQG� FRQWULEXWH� WR� D� VLPLODU� VHW� RI� FRPSXWHU�
PHGLDWHG� LQWHUSHUVRQDO� LQWHUDFWLRQV�� � 7KH� QHHG� IRU� WKLV�
WHUP�H[LVWV�IRU�D�QXPEHU�RI�UHDVRQV���)LUVW��QRW�DOO�YLUWXDO�
SXEOLFV� KDYH� DVVRFLDWHG� YLUWXDO� FRPPXQLWLHV� >���� ��@���
6HFRQG�� LW� LV� LPSRUWDQW� WKDW� D� WHUP� H[LVWV� WKDW�
GLVWLQJXLVKHV�EHWZHHQ�F\EHUVRFLHW\�DQG�LWV�SXEOLF�VSDFHV���
)LQDOO\�� GHVSLWH� WKH� GLIIHUHQFHV� LQ� WKH� WHFKQRORJLFDO� DQG�
VRFLDO�DVSHFWV�RI�YLUWXDO�SXEOLFV��WKHLU�VLPLODULWLHV�UHTXLUH�
D�FROOHFWLYH�ODEHO���
�
$�YLUWXDO�SXEOLF¶V�V\PEROLFDOO\�GHOLPLWDWHG�VSDFH�PXVW�EH�
µUHODWLYHO\� WUDQVSDUHQW� DQG� RSHQ¶� WR� GLVWLQJXLVK� LW� IURP�
SULYDWH�JURXS�PHGLDWHG�VSDFH���)RU�H[DPSOH��D�SDVVZRUG�
SURWHFWHG� FRUSRUDWH� HPSOR\HHV�RQO\� GLVFXVVLRQ� ERDUG�
ZRXOG�QRW�FRQVWLWXWH�D�YLUWXDO�SXEOLF���7KLV�LV�EHFDXVH�WKH�
SXEOLF�ZRXOG�SUREDEO\�QRW�NQRZ�DERXW�LWV�H[LVWHQFH��L�H��
LW�LV�QRW�WUDQVSDUHQW��QRU�ZRXOG�WKH\�EH�DEOH�WR�XVH�LW��L�H��
LW�LV�FORVHG�UDWKHU�WKDQ�RSHQ���
�
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7KH� WHUP� ³YLUWXDO� SXEOLF� XVHU�SRSXODWLRQ´� UHIHUV� WR� WKH�
LQGLYLGXDOV� WKDW� HQJDJH� WKHPVHOYHV� LQ� D� YLUWXDO� SXEOLF¶V�
V\PEROLFDOO\� GHOLQHDWHG� VSDFH�� � )RU� H[DPSOH�� WKH� XVHU�
SRSXODWLRQ� RI� D�ZHE� EDVHG� EXOOHWLQ� ERDUG� YLUWXDO� SXEOLF�
ZRXOG� EH� WKRVH� LQGLYLGXDOV� WKDW� RYHU� D� SHULRG� RI� WLPH�
VXUIHG� WR� H[DPLQH� WKH� ZHE�EDVHG� GLVFXVVLRQ�� � ,W� ZRXOG�
QRW� LQFOXGH� WKRVH� WKDW� RQO\� LUUHJXODUO\� H[DPLQHG� WKH�
GLVFRXUVH� PDWHULDO� LQ� DQRWKHU� VHWWLQJ� WKDW� GLG� QRW� DOORZ�
WKHP�WR�HQJDJH�LQ�GLVFRXUVH���6LPLODUO\�WR�EH�FRQVLGHUHG�
SDUW� RI� DQ� HPDLO� EDVHG� YLUWXDO� SXEOLF¶V� XVHU� SRSXODWLRQ�
ZRXOG�UHTXLUH�OLVW�VXEVFULSWLRQ���7KHUHIRUH��ZH�ZRXOG�QRW�
FRQVLGHU� D� QRQ�VXEVFULEHG� VSDPPHU� D� SDUW� RI� WKH� XVHU�
SRSXODWLRQ�� � &OHDUO\�� QRW� DOO� FDVHV� RI� PHPEHUVKLS� DUH�
FOHDU�FXW�� KRZHYHU� WKH� YDVW� PDMRULW\� RI� FDVHV� FDQ� EH�
FDWHJRUL]HG����
�
:LWK� DQ�XQGHUVWDQGLQJ�RI�XVHU�SRSXODWLRQ�� LW� LV� SRVVLEOH�
WR�GLVWLQJXLVK�EHWZHHQ�SDUWLFLSDQWV�WKDW�DUH�µOXUNHUV¶�DQG�
WKRVH� WKDW�DUH� µFRQWULEXWRUV¶�� �/XUNHUV�DUH�PHPEHUV�RI�D�
YLUWXDO� SXEOLF¶V� XVHU�SRSXODWLRQ� WKDW� GR� QRW� HQJDJH� LQ�
SXEOLF� GLVFRXUVH�� � &RQWULEXWRUV� DUH� PHPEHUV� RI� D� XVHU�
SRSXODWLRQ�WKDW�RYHU�D�SHULRG�HQJDJH�LQ�SXEOLF�GLVFRXUVH��
�
:H� SURFHHG� E\� H[DPLQLQJ� WKH� OLWHUDWXUH� WKDW� UHODWHV� WR�
YLUWXDO� SXEOLF� XVHU�FRQWULEXWLRQV� DQG� XVHU�SRSXODWLRQ���
7KLV� ZLOO� DOORZ� IRU� WKH� SUHVHQWDWLRQ� RI� D� QHZ�PRGHO� RI�
XVHU�FRQWULEXWLRQ� DQG� XVHU�SRSXODWLRQ� WKDW� V\QWKHVL]HV�
WKH� FXUUHQW� ILQGLQJV�� � :LWK� WKH� KHOS� RI� WKLV� PRGHO�� DQ�
H[DPLQDWLRQ� ZLOO� EH� PDGH� RI� WKH� FRQQHFWLRQ� EHWZHHQ� D�
YLUWXDO� SXEOLF¶V� WHFKQRORJ\�EDVH�� XVHU�SRSXODWLRQ�� DQG�
XVHU�FRQWULEXWLRQV�� � ,W�ZLOO� WKHQ�EH�SRVVLEOH� WR�SUHVHQW�D�
V\VWHPV�PRGHO� RI� JURXS� FRPPXQLFDWLRQ� LQ� YLUWXDO�
SXEOLFV��

�

�

���� 9,578$/� 38%/,&� ',6&2856(�� 86(5�
&2175,%87,216�	�86(5�3238/$7,21�

7KH�OLWHUDWXUH�UHYLHZ�EHORZ�LV�GLYLGHG�LQWR�WKUHH�VHFWLRQV���
7KH� ILUVW� GHDOV� ZLWK� LQLWLDWLQJ� VXVWDLQDEOH� LQWHUDFWLYH�
GLVFRXUVH� LQ� YLUWXDO� SXEOLFV�� � 7KH� VHFRQG� ZLWK� WKH�
UHODWLRQVKLS� EHWZHHQ� XVHU�SRSXODWLRQ� JURZWK� DQG� XVHU�
FRQWULEXWLRQV�� RQFH� GLVFRXUVH� LV� ILUPO\� HVWDEOLVKHG�� 7KH�
WKLUG� H[DPLQHV� YDULRXV� FRQVWUDLQWV� WR� WKH� H[SDQVLRQ� RI�
GLVFRXUVH�LQ�LQGLYLGXDO�YLUWXDO�SXEOLFV���

�
�

���� ,QLWLDWLQJ�6XVWDLQDEOH�,QWHUDFWLYH�'LVFRXUVH��
7KH� TXHVWLRQ� EHLQJ� DGGUHVVHG� KHUH� LV�� KRZ�PDQ\� XVHUV�
DUH� QHHGHG� IRU� FRQWULEXWLRQ� OHYHOV� WR�EH�KLJK� HQRXJK� WR�
VXVWDLQ�LQWHUDFWLYH�GLVFRXUVH�LQ�D�YLUWXDO�SXEOLF"���

��
7KH�LQWHUDFWLYH�FRPPXQLFDWLRQ�LQ�WKLV�SDSHU�UHIHUV�WR�WKH�
FRQFHSW� GHILQHG� E\�5DIDHOL� >��@� DQG� H[SDQGHG� XSRQ� E\�
5DIDHOL� DQG� 6XGZHHNV� >��@�� � ,QWHUDFWLYLW\� LV� QRW� D�
FKDUDFWHULVWLF� RI� WKH�PHGLXP�� � ,W� LV� WKH� H[WHQW� WR�ZKLFK�
PHVVDJHV� LQ� D� VHTXHQFH� UHODWH� WR� HDFK� RWKHU�� DQG�
HVSHFLDOO\�WKH�H[WHQW�WR�ZKLFK�ODWHU�PHVVDJHV�UHFRXQW�WKH�
UHODWHGQHVV� RI� HDUOLHU� PHVVDJHV�� � 7KLV� GHILQLWLRQ� RI�
LQWHUDFWLYLW\� UHFRJQL]HV� IRXU� OHYHOV� RI� FRPPXQLFDWLRQ��
EURDGFDVW� RU� RQH�ZD\� FRPPXQLFDWLRQ�� WZR�ZD\�

FRPPXQLFDWLRQ�� UHDFWLYH� FRPPXQLFDWLRQ�� DQG� IXOO\�
LQWHUDFWLYH�FRPPXQLFDWLRQ�� �7ZR�ZD\�FRPPXQLFDWLRQ� LV�
SUHVHQW� DV� VRRQ� DV�PHVVDJHV� IORZ� ELODWHUDOO\�� � 5HDFWLYH�
FRPPXQLFDWLRQ� LV� ZKHQ� LQ� DGGLWLRQ� WR� D� ELODWHUDO�
H[FKDQJHV� ODWHU� PHVVDJHV� UHIHU� WR� HDUOLHU� RQHV�� � )XOO\�
LQWHUDFWLYH�FRPPXQLFDWLRQ�UHTXLUHV�WKDW�ODWHU�PHVVDJHV�LQ�
DQ\� VHTXHQFH� WDNH� LQWR� DFFRXQW� QRW� MXVW� PHVVDJHV� WKDW�
SUHFHGHG� WKHP�� EXW� DOVR� WKH� PDQQHU� LQ� ZKLFK� SUHYLRXV�
PHVVDJHV� ZHUH� UHDFWLYH�� � 7KH� OLWHUDWXUH� LV� LQVLVWHQW� WKDW�
LQWHUDFWLYH� FRPPXQLFDWLRQ� LV� D� QHFHVVDU\� SDUW� RI�
FRPSXWHU�PHGLDWHG�JURXS�GLVFRXUVH���7KLV�LV�EHFDXVH�WUXH�
FRQYHUVDWLRQV�UHTXLUH�LQWHUDFWLYH�FRPPXQLFDWLRQ�>��������
������@��

�
+LOW]� DQG� 7XURII� >��@� SURSRVHG� D� ³FULWLFDO� PDVV�
K\SRWKHVLV´� IRU� VXVWDLQDEOH� LQWHUDFWLYH�&0&�� � 7KHLU�
WKHRU\� UHVXOWHG� IURP� WKH�REVHUYDWLRQV�RI�HDUO\�FRPSXWHU�
FRQIHUHQFLQJ�V\VWHPV���7KH\�QRWHG�WKDW�FRQIHUHQFHV�ZLWK�
OHVV� WKDQ� �� WR� ��� DFWLYH� XVHUV�ZRXOG� DIWHU� D� VKRUW�ZKLOH�
IDLO� WR� SURGXFH� HQRXJK� QHZ� PDWHULDO� WR� MXVWLI\� XVHUV�
FRQWLQXHG� XVH� RI� WKH� V\VWHP�� � 7KH\� DOVR� REVHUYHG� WKDW�
VRPH� RI� WKH� XVHUV� RI� WKHVH� VPDOO� FRQIHUHQFHV� VLPSO\�
PLJUDWHG�WR�ODUJHU�DQG�PRUH�DFWLYH�FRQIHUHQFHV���

�
3DOPH�>��@�H[SDQGV�XSRQ�WKH�ZRUN�RI�+LOW]�DQG�7XURII¶V�
DQG� DUJXHV� WKDW� ³IRU� WKH� H[FKDQJH� RI� H[SHULHQFH�´� DV�
RSSRVHG�WR�WDVN�IRFXVHG�FRPPXQLFDWLRQ�����WR����DFWLYH�
SDUWLFLSDQWV� DUH� UHTXLUHG�� � 3DOPH� DOVR� SURSRVHV� D�
µFRPPXQLFDWLRQ� UHVSRQVH� IXQFWLRQ¶� WR�H[SODLQ� WKH�JURXS�
VL]H�WKUHVKROG�IRU�VXVWDLQDEOH�&0&���+LV�IXQFWLRQ�ZRUNV�
DV� IROORZV�� ,I� ZH� DVVXPH�� WKDW� WKH� SUREDELOLW\� IRU� HDFK�
JURXS� SDUWLFLSDQW� WR� UHSO\� WR� D� PHVVDJH� LV� ����� WKHQ� DW�
OHDVW� ��� SDUWLFLSDQWV� DUH� UHTXLUHG� IRU� D� PHVVDJH� WR�
JHQHUDWH�RQ�DYHUDJH�RQH�UHSO\���7KXV��ZLWK�IHZHU�WKDQ����
SDUWLFLSDQWV� WKH� FKDLQ� UHDFWLRQ� LV� VXE�FULWLFDO�� � ,I� WKH�
JURXS� VL]H� LV� ODUJHU� WKDQ� ��� SDUWLFLSDQWV� WKHQ� HDFK�
PHVVDJH� ZLOO�� RQ� DYHUDJH� JHQHUDWH� PRUH� WKDQ� RQH�
PHVVDJH�� DQG� ZH� JHW� D� VXVWDLQHG� FKDLQ� UHDFWLRQ�� � 2I�
FRXUVH�� WKH� UHDO� ILJXUHV� DUH�QRW� DOZD\V� H[DFWO\������ DQG�
���� EXW� 3DOPH� >��@� SURSRVHV� WKDW� WKH� SULQFLSOH� VWLOO�
DSSOLHV��

�
7R� GDWH� QR� GHWDLOHG� HPSLULFDO� UHVHDUFK� KDV� EHHQ�
FRQGXFWHG� LQWR� WKH� FULWLFDO� PDVV� UHTXLUHG� WR� VXVWDLQ�
LQWHUDFWLYH� JURXS�&0&� LQ� YDULRXV� FRQWH[WV��� � +RZHYHU��
VRPH� HYLGHQFH� LQ� VXSSRUW� RI� FULWLFDO� PDVV� WKHRU\� GRHV�
H[LVW�IURP�WKH�VWXG\�RI�FRUSRUDWH�*URXS:DUH���:KLWWDNHU�
>��@� IRXQG� WKDW� ODUJH� /RWXV� 'DWDEDVHV� XVHG� IRU� WKH�
SXUSRVHV� RI� DUFKLYLQJ� DQG� FRPPXQLFDWLQJ�� ZHUH� PRUH�
OLNHO\� WR� JHQHUDWH� IXUWKHU� FRQYHUVDWLRQV� DQG� DUFKLYLQJ�
WKDQ�VPDOO�RQHV����
�
$� QXPEHU� RI� RWKHU� DXWKRUV� KDYH� DOVR� SURGXFHG� FULWLFDO�
PDVV� WKHRULHV�RI� UHFLSURFDO�EHKDYLRU� >��@�� �0DUNXV� >��@�
SURSRVHG� D� FULWLFDO� PDVV� WKHRU\� IRU� WKH� DGRSWLRQ� RI�

�����������������������������������������������������������
��:H�DUH�FXUUHQWO\�FRQGXFWLQJ�ODUJH�VFDOH�ILHOG�UHVHDUFK�LQWR�WKH�
ERXQGDULHV� RI� YLUWXDO� SXEOLF� GLVFRXUVH�� �:H� DUH� VSHFLILFDOO\�
H[DPLQLQJ� WKH� FRQVWUDLQWV� WR� GLVFRXUVH� YLD� /LVWVHUY� DQG� WKH�
8VHQHW��
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LQWHUDFWLYH�PHGLD��ZKLFK� KDV� EHHQ� H[WHQGHG� WR� H[DPLQH�
LWV� SUHGLFWLRQV� LQ� UHJDUGV� WR� JURXS�&0&� >��@�� � 7KH�
H[WHQVLRQ� VXJJHVWV� WKDW� FRQWULEXWLRQV� WR� FROODERUDWLYH�
PHGLD� ZLOO� JURZ� H[SRQHQWLDOO\� ZLWK� JURXS� VL]H���
/LNHZLVH��D�ORJLFDO�H[WHQVLRQ�RI�3DOPH¶V�µFRPPXQLFDWLRQ�
UHVSRQVH� IXQFWLRQ¶� LV� DQ� H[SRQHQWLDO� JURZWK� LQ�
FRQWULEXWLRQV�ZLWK�JURXS�VL]H���+RZHYHU��DV�VKRZQ�LQ�WKH�
QH[W� WZR� VHFWLRQV�� WKH� UHODWLRQVKLS� EHWZHHQ� XVHU�
SRSXODWLRQ� DQG� XVHU�FRQWULEXWLRQV� FDQQRW� EH� DUWLFXODWHG�
E\�D�VLPSOH�IXQFWLRQ���
�
����� 8VHU� &RQWULEXWLRQV� WR� 2QJRLQJ�

9LUWXDO�3XEOLF�'LVFRXUVH��
7KH� IHZ� HPSLULFDO� VWXGLHV� WKDW� KDYH� H[SORUHG� WKH�
UHODWLRQVKLS� EHWZHHQ� XVHU�FRQWULEXWLRQV� DQG� XVHU�
SRSXODWLRQV� LQ� RQJRLQJ� FRPSXWHU� PHGLDWHG� JURXS�
GLVFXVVLRQV�KDYH�FRQVLVWHQWO\�IRXQG�WKDW�D�VPDOO�PLQRULW\�
RI�SDUWLFLSDQWV�SRVW�D�ODUJH�SURSRUWLRQ�RI�PHVVDJHV����

�

6PLWK� >��@� H[DPLQHG� WKH� UHODWLRQVKLS� EHWZHHQ� XVHU�
FRQWULEXWLRQV�DQG�D�JURZLQJ�XVHU�SRSXODWLRQ�LQ�KLV�VWXG\�
RI�µ7KH�:HOO¶��DW�WKDW�WLPH�D�FRPPHUFLDO�%XOOHWLQ�%RDUG�
6\VWHP��%%6����6PLWK�IRXQG�WKDW����RI�WKH������SHUVRQ�
XVHU�SRSXODWLRQ��RU�VHYHQW\�SHRSOH��JHQHUDWHG�����RI�DOO�
WKH� :(//¶V� SRVWLQJV� DQG� WKDW� WKLV� ZDV� LQ� VSLWH� RI� DQ�
LQIOX[� RI� QHZ� XVHUV� RYHU� WKH� VWXG\� SHULRG�� � )XUWKHU��
5DIDHOL� DQG� /D5RVH� >��@� LQ� WKHLU� VWXG\� RI� 1RUWK�
$PHULFDQ� %%6¶� GLG� QRW� ILQG� D� OLQHDU� UHODWLRQVKLS�
EHWZHHQ�JURXS�VL]H�DQG�FRQWULEXWLRQV����

�

5RMR� DQG� 5DJVGDOH� >�����@� IRXQG� WKDW� ���� RI� WKH� XVHU�
SRSXODWLRQ�RI�DFDGHPLF�HPDLO� IRUXPV�QHYHU�FRQWULEXWHG���
7KDW� LV� XVHUV� QHYHU� DVNHG� IRU� LQIRUPDWLRQ�� SURYLGHG�
LQIRUPDWLRQ��DVNHG�RU�DQVZHUHG�FRPSOH[�TXHVWLRQV��PDGH�
VKRUW�FRPPHQWV��RU�PDGH�DQ�HODERUDWH�FRPPHQW����

�

7KH� UHVXOWV� RI� D� VWXG\� E\�:KLWWDNHU� HW� DO�� >��@� RI� �����
PLOOLRQ�8VHQHW�SRVWLQJV� IURP�����QHZVJURXSV�RYHU�D���
PRQWK� SHULRG� VXJJHVW� D� QRQ�OLQHDU� UHODWLRQVKLS� EHWZHHQ�
XVHU�SRSXODWLRQ� DQG�XVHU�FRQWULEXWLRQV�� �7KLV� LV�EHFDXVH�
WKH\� IRXQG� ³PDVVLYH� SDUWLFLSDWLRQ� LQHTXDOLWLHV� EHWZHHQ�
GLIIHUHQW� SHRSOH� LQ� D� JLYHQ� QHZVJURXS¶� �S������� � )RU�
H[DPSOH�� ���� RI� PHVVDJHV� WR� WKH� QHZVJURXSV� VWXGLHG�
ZHUH� FRQWULEXWHG� E\� LQGLYLGXDOV� ZKR� RQO\� HYHU� SRVWHG�
RQFH���

�

7KH�DERYH�ILQGLQJV�DUH�LQ�OLQH�ZLWK�7KRUQ�DQG�&RQQROO\¶V�
>��@�GLVFUHWLRQDU\�GDWDEDVH�WKHRU\��LQ�ZKLFK�WKH\�SURSRVH�
WKDW� WKH� FRQWULEXWLRQ� UDWH� ZLOO� GURS� DV� XVHU�SRSXODWLRQ�
JURZV���7KLV��WKH\�DUJXHG��LV�EHFDXVH�XVHUV�FDQ�HQMR\�WKH�
EHQHILWV�RI�HYHU\ERG\�HOVH¶V�FRQWULEXWLRQV�ZLWKRXW�KDYLQJ�
WR�LQFXU�WKH�FRVW�RI�FRQWULEXWLQJ�SHUVRQDOO\���)RU�WKH�VDPH�
UHDVRQ�WKH\�DOVR�SURSRVH�WKDW�FRQWULEXWLRQ�UDWHV�ZLOO�GURS�
ZKHQ�WKHUH�DUH�JUHDWHU�FRQWULEXWLRQ�FRVWV��ORZHU�YDOXHV�RI�
LQIRUPDWLRQ� WR� SDUWLFLSDQWV�� DQG� JUHDWHU� DV\PPHWULHV� LQ�
LQIRUPDWLRQ�� � ,URQLFDOO\�� 7KRUQ� DQG� &RQQROO\� IRXQG�
HYLGHQFH� WR� VXSSRUW� WKHLU� WKHRU\� LQ� DOO� DUHDV� H[FHSW�
JURXS�VL]H�� �7KLV� LV�EHFDXVH� WKH\�FRPSDUHG�JURXSV�ZLWK�

IRXU� RU� HLJKW� LQGLYLGXDOV�� QXPEHUV� WKDW� DUH� SUREDEO\�
EHORZ�FULWLFDO�PDVV�����

�

$Q� DOWHUQDWLYH� H[SODQDWLRQ� IRU� QRQ�OLQHDU� UHODWLRQVKLS�
EHWZHHQ� XVHU�SRSXODWLRQ� DQG� XVHU�FRQWULEXWLRQV� ZKHUH�
GLVFRXUVH� LV� HVWDEOLVKHG� LV� /DWDQH¶V� 6RFLDO� ,PSDFWV�
7KHRU\�>��@���/DWDQH¶V�WKHRU\�KROGV�WKDW�VRFLDO�LQIOXHQFH�
LV� D� PXOWLSOLFDWLYH� IXQFWLRQ� RI� WKH� VWUHQJWK�� LPPHGLDF\��
DQG� QXPEHU� RI� SHRSOH� DIIHFWLQJ� DQ\� JLYHQ� LQGLYLGXDO���
7KHUHIRUH��WKH�DPRXQW�RI�HIIRUW�H[SHQGHG�RQ�JURXS�WDVNV�
VKRXOG� GHFUHDVH� DV� DQ� LQYHUVH� SRZHU� IXQFWLRQ� RI� WKH�
QXPEHU�RI�SHRSOH�LQ�WKH�JURXS���/DWDQH¶V�WKHRU\�KDV�EHHQ�
XVHG� WR� H[SODLQ� µVRFLDO� ORDILQJ¶� >��@�� ZKLFK� LV� WKH�
UHGXFWLRQ� LQ� LQGLYLGXDO� H[HUWLRQV� LQ� JURXS� VLWXDWLRQV�� LQ�
DQ� H[WUHPHO\�ZLGH� UDQJH� RI� FRQWH[WV� >��@�� � /DWDQH� >��@�
VXJJHVWV� WKUHH� SRVVLEOH� H[SODQDWLRQV� IRU� VRFLDO� ORDILQJ�
DOWKRXJK�KLV�PRGHO�LV�QRW�GHSHQGHQW�RQ�WKHLU�YDOLGLW\���

Â� $WWULEXWLRQ�DQG�HTXLW\�±�LQGLYLGXDOV�PDNH�IDXOW\�
DWWULEXWLRQV�DERXW�JURXS�PHPEHU¶V�EHKDYLRU�DQG�
UHGXFH�HIIRUW�LQ�DQ�DWWHPSW�WR�PDLQWDLQ�HTXLWDEOH�
GLYLVLRQ�RI�ODERU��

Â� 6XE�RSWLPDO� JRDO� VHWWLQJ� ±� LQGLYLGXDOV� ORZHU�
WKHLU�SHUVRQDO�JRDOV�LQ�VRFLDO�VHWWLQJV��

Â� /HVVHQLQJ� RI� FRQWLQJHQF\� EHWZHHQ� LQSXW� DQG�
RXWSXW���LQGLYLGXDOV�FDQ�KLGH�LQ�FURZGV�RU�IDLO�WR�
PHDVXUH�DFFXUDWHO\�WKHLU�RZQ�LQSXW���

,Q� WKH� FDVH� RI� YLUWXDO� SXEOLFV�� D� UHGXFWLRQ� LQ� XVHU�
FRQWULEXWLRQV�ZLWK� LQFUHDVHV� LQ�XVHU�SRSXODWLRQ�FRXOG�EH�
YLHZHG�DV�VRFLDO�ORDILQJ��

�

6PLWK� >��@�RIIHUV�DQRWKHU�H[SODQDWLRQ�RI�GLIIHUHQW� OHYHOV�
RI� XVHU�FRQWULEXWLRQV�� � +H� QRWHV� WKDW� RQH� RI� WKH� PRVW�
FRPPRQ� DQG� DFFHSWHG� WHQHWV� LQ� WKH� OLWHUDWXUH� RQ�
FRRSHUDWLRQ� LV� WKDW�³WKH� ODUJHU� WKH�JURXS�� WKH� OHVV� LW�ZLOO�
IXUWKHU� LWV� FRPPRQ� LQWHUHVWV´� >��@�� � +H� DOVR� OLVWV� D�
QXPEHU�RI�UHDVRQV�ZK\�LQGLYLGXDOV�PD\�IUHH�ULGH��WKDW�LV�
IDLO� WR� FRQWULEXWH� EHFDXVH� RI� D� EHOLHI� WKDW� WKH� HIIRUWV� RI�
RWKHUV� ZLOO� VXIILFH�� � )LUVW�� DV� WKH� JURXS� EHFRPHV� ODUJHU��
WKH� FRVWV� RI� DQ� LQGLYLGXDO
V� GHFLVLRQ� WR� IUHH� ULGH� DUH�
VSUHDG� RYHU� D� JUHDWHU� QXPEHU� RI� SHRSOH�� � 6HFRQG�� LI� DQ�
LQGLYLGXDO
V�DFWLRQ�GRHV�QRW�DSSUHFLDEO\�DIIHFW�RWKHUV��WKH�
WHPSWDWLRQ� WR� IUHH� ULGH� LQFUHDVHV�� � 7KLUG�� LW� LV� RIWHQ� WKH�
FDVH� WKDW� DV� JURXS� VL]H� LQFUHDVHV� DQRQ\PLW\� EHFRPHV�
LQFUHDVLQJO\� SRVVLEOH� DQG� DQ� LQGLYLGXDO� FDQ� IUHH� ULGH�
ZLWKRXW�RWKHUV�QRWLFLQJ�WKHLU�DFWLRQV���)RXUWK��LW�EHFRPHV�
PRUH�GLIILFXOW� WR�FRRUGLQDWH� WKH�DFWLYLWLHV�RI�PHPEHUV�LQ�
RUGHU� WR�GLVFRXUDJH�IUHH�ULGLQJ�� �6PLWK�JRHV�RQ�WR�DUJXH�
WKDW� WKLV� ORJLF� GRHV� QRW� KROG� IRU� WKH�8VHQHW� EHFDXVH� KH�
GRHV�QRW�FRQVLGHU�OXUNLQJ�WR�EH�HTXLYDOHQW�WR�IUHH�ULGLQJ���
,QVWHDG�� KH� GLVFXVVHV� DQWL�VRFLDO� EHKDYLRU� VXFK� DV� EHLQJ�
RII�WRSLF��SRVWLQJ�KXJH�DUWLFOHV��RU�YLRODWLQJ�GHFRUXP��DOO�
RI�ZKLFK�PD\�RU�PD\�QRW�FRQVWLWXWH�IUHH�ULGLQJ��

�
���� &RQVWUDLQWV�WR�'LVFRXUVH�([SDQVLRQ�
1XPHURXV� DXWKRUV� KDYH� QRWHG� WKDW� &0&� WHFKQRORJLHV�
HQDEOH� XVHU� LQWHUDFWLRQ� RQ� D� ODUJHU�VFDOH� WKDQ� ZDV�



�
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SUHYLRXVO\� SRVVLEOH� YLD� IDFH�WR�IDFH� JURXS� PHHWLQJ��
>��������@�� �7KLV� LQ� WXUQ�KDV�UHVXOWHG� LQ�DQ�HPSKDVLV�RQ�
WKH�ZD\�&0&� UHPRYHV� FRQVWUDLQWV� WR�JURXS� LQWHUDFWLRQ���
)RU�H[DPSOH��5KHLQJROG�>��@�VXJJHVWHG�WKDW�&0&�ZRXOG�
UHVXOW� LQ� D� QHZ� IORZHULQJ� RI� ³FRPPXQLW\´� EHFDXVH�
LQGLYLGXDOV� FDQ� QRZ� WUXO\� VKDSH� WKHLU� RZQ� FRPPXQLWLHV�
E\�IUHH�FKRLFH�RI�YLUWXDO�DVVRFLDWLRQ���

��

7KH�SRSXODU�QRWLRQ�RI�WKH�OLPLWOHVVQHVV�RI�F\EHUVSDFH�KDV�
OHDG�WR�WKH�YLHZ�WKDW�WKH�PDMRU�FRQVWUDLQW�WR�WKH�µJURZWK¶�
RI� D� YLUWXDO� SXEOLF� LV� WKH� DELOLW\� WR� ³PDLQWDLQ� D� VHQVH�RI�
FRPPXQLW\´�>��@���7KHUH�DUH�D�QXPEHU�RI�SUREOHPV�ZLWK�
WKLV� SHUVSHFWLYH�� � )LUVW�� LW� LV� QRW� FOHDU� H[DFWO\� ZKDW�
FRQVWLWXWHV� ³D� VHQVH� RI� FRPPXQLW\�´� QRU� ZKHWKHU� WKLV�
VHQVH� LV� FUXFLDO�� � 6HFRQG�� DV� ZLOO� EH� GHPRQVWUDWHG� LQ�
VHFWLRQ� WKUHH� DQG� IRXU�� D� IRFXV� RQ� V\VWHP�VWUXFWXUH� LV�
SUREDEO\� D� PRUH� IUXLWIXO� OLQH� RI� UHVHDUFK�� � )LQDOO\�� WKH�
GUDVWLF� UHGXFWLRQ� LQ� WHFKQRORJLFDO� DQG� SK\VLFDO�
FRQVWUDLQWV� WR� JURXS�FRPPXQLFDWLRQ�GR�QRW� UHVXOW� LQ� WKH�
UHPRYDO� RI� IXQGDPHQWDO� OLPLWV� WR� KXPDQ� FRJQLWLYH�
SURFHVVLQJ���

�

������� ,QGLYLGXDO� DQG� *URXS� &RJQLWLYH�
3URFHVVLQJ�/LPLWV�

1HDUO\� DOO� UHJXODU� XVHUV� RI� WKH� ,QWHUQHW� KDYH� DW� WLPHV�
H[SHULHQFHG� ZKDW� LV� FRPPRQO\� UHIHUUHG� WR� DV�
³LQIRUPDWLRQ� RYHUORDG´�� WKDW� DFXWH� VHQVDWLRQ� RI� EHLQJ�
VZDPSHG� E\� XQZDQWHG� LQIRUPDWLRQ� >��@�� � 7KLV� RFFXUV�
EHFDXVH� WKH� GHJUHH� WR� ZKLFK� LQIRUPDWLRQ� WHFKQRORJLHV�
FDQ�HIIHFWLYHO\�FRQWURO�RU�DLG�&0&�LV�OLPLWHG�E\�WKH�ILQLWH�
FDSDFLW\� RI� KXPDQ� FRJQLWLRQ�� � +XPDQV� FDQ� RQO\�
XQGHUWDNH� D� ILQLWH� DPRXQW� RI� LQIRUPDWLRQ�SURFHVVLQJ�
WDVNV� GXULQJ� D� JLYHQ� SHULRG� RI� WLPH� >���� ��@�� � 6XFK�
FRQVWUDLQWV�DUH�LQKHUHQW�WR�DQ\�ELRORJLFDO�PHFKDQLVP�IRU�
SHUFHLYLQJ� DQG�SURFHVVLQJ� LQIRUPDWLRQ�� � ,Q�RWKHU�ZRUGV��
KXPDQV�FDQ�WKLQN�DERXW�DOPRVW�DQ\WKLQJ��EXW�WKH\�FDQQRW�
GHDO�ZLWK�HYHU\WKLQJ�DW�RQFH���7KHUH�LV�DOVR�D�OLPLW�WR�WKH�
DJJUHJDWH� DPRXQW� RI� LQWHUDFWLYH� JURXS� FRPPXQLFDWLRQ�
WKDW� KXPDQV� FDQ� PDQDJH� >�@�� � 7KHUHIRUH�� LW� LV� QRW�
VXUSULVLQJ�WR�ILQG�H[WHQVLYH�HYLGHQFH�LQ�WKH�QDWXUDO�ZRUOG�
RI� WKH� UHODWLRQVKLS� EHWZHHQ� ELRORJLFDO� DQG� EHKDYLRUDO�
PHDVXUHV� RI� FRJQLWLYH� SURFHVVLQJ� FDSDFLW\��� VXFK� DV�
JURXS�VL]H�LQ�SULPDWHV�>�@��

,W�IROORZV�WKDW�WKH�LQDELOLW\�RI�PHPEHUV�RI�D�YLUWXDO�SXEOLF�
WR�SURFHVV�HIIHFWLYHO\�FHUWDLQ�PHVVDJH�SDWWHUQV�ZLOO�UHVXOW�
LQ�OLPLWDWLRQV�WR�WKH�SRVVLEOH�IRUPV�RI�VXVWDLQDEOH�JURXS�
&0&�� � 7KDW� LV�� EH\RQG� D� SDUWLFXODU� FRPPXQLFDWLRQ�
SURFHVVLQJ�ORDG��WKH�EHKDYLRUDO�VWUHVV�]RQHV�HQFRXQWHUHG�
ZLOO� PDNH� JURXS� FRPPXQLFDWLRQ� XQVXVWDLQDEOH���
&RPPXQLFDWLRQ�ORDG�EHLQJ�WKH�SURFHVVLQJ�HIIRUW�UHTXLUHG�
WR�GHDO�ZLWK�D�VHW�RI�FRPPXQLFDWLRQV����

�����������������������������������������������������������
��'XQEDU�>�@�VXJJHVWV�WKDW�WKHUH�LV�DQ�XSSHU�OLPLW�RI�DERXW�IRXU�
LQGLYLGXDOV�WR�IDFH�WR�IDFH�LQWHUDFWLYH�FRQYHUVDWLRQV��

�� %LRORJLFDO� DSSUR[LPDWLRQV� WR� FRJQLWLYH� SURFHVVLQJ� FDSDFLW\�
FDQ�EH�EDVHG�RQ�WKH�QHRFRUWH[�UDWLR�� �7KH�QHRFRUWH[�UDWLR� LV�
EDVHG� RQ� WKH� YROXPH� RI� WKH� QHRFRUWH[� WR� WKH�YROXPH�RI� WKH�
UHVW�RI�WKH�EUDLQ���,W�FDQ�DOVR�EH�DGMXVWHG�IRU�WKH�UDWLR�RI�EUDLQ�
YROXPH�WR�ERG\�PDVV�>�@���

�

'LDJUDP���VKRZV�WKH�UHODWLRQVKLS�EHWZHHQ�LQGLYLGXDO�DQG�
JURXS� SURFHVVLQJ� OLPLWV�� � 7KUHH� FRJQLWLYH� SURFHVVLQJ�
ORDGV�IRU�JURXS�&0&��$��%�DQG�&�ZLOO�EH�H[DPLQHG���$W�
FRJQLWLYH� ORDG� $� DOO� LQGLYLGXDOV� DUH� ZLOOLQJ� RU� DEOH� WR�
SURFHVV�JURXS�PHVVDJHV���$W�FRJQLWLYH�SURFHVVLQJ�ORDG�%�
WZR� LQGLYLGXDOV� ZLOO� QRW� EH� DEOH� WR� HIIHFWLYHO\� SURFHVV�
JURXS� PHVVDJHV� DQG� DW� ORDG� &� QRQH� RI� WKH� LQGLYLGXDOV�
GLVSOD\HG� ZLOO� EH� DEOH� WR� HIIHFWLYHO\� SURFHVV� JURXS�
PHVVDJHV�� � ,Q� RWKHU� ZRUGV�� WKH� FRJQLWLYH� SURFHVVLQJ�
DELOLWLHV� RI� JURXSV� DUH� QRW� VLPSO\� WKH� VXP� RI� LWV�
LQGLYLGXDO¶V� FRJQLWLYH� SURFHVVLQJ� FDSDFLWLHV���
&RQVHTXHQWO\��FHUWDLQ�SDWWHUQV�RI�LQWHUDFWLYH�JURXS�&0&�
FDQQRW� EH� VXVWDLQHG� LI� WKH� UHTXLUHG� SURFHVVLQJ� HIIRUW�
�FRPPXQLFDWLRQ� ORDG�� LV� KLJKHU� WKDQ� WKH� PD[LPXP�
DPRXQW�LQGLYLGXDOV�FDQ�RU�DUH�SUHSDUHG�WR�LQYHVW����

'LDJUDP����,QGLYLGXDO�	�*URXS��
&RJQLWLYH�3URFHVVLQJ�/LPLWV�

�

�

�

�

�

�

�

�

�

�

�

&RPPXQLFDWLRQ�SURFHVVLQJ� ORDG� UHODWHV� WR� D� QXPEHU� RI�
PHVVDJH�V\VWHP�FKDUDFWHULVWLFV�� �8VHUV�JHQHUDOO\�KDYH�WR�
PDNH� PRUH� RI� DQ� HIIRUW� WR� UHSO\� FRKHUHQWO\� WR� D� WKUHDG�
>��@� WKDQ� WR� D� VLQJOH� PHVVDJH�� � 7KHUHIRUH�� KLJKHU�
LQWHUDFWLYLW\� FRUUHODWHV� ZLWK� KLJKHU� FRPPXQLFDWLRQ�
SURFHVVLQJ� ORDG�� �6LPLODUO\��D�GHQVH�SDWWHUQ�RI�PHVVDJHV�
�KLJK� IUHTXHQF\� RI� SRVWLQJV�� ZLOO� UHTXLUH� TXLFNHU� DQG�
PRUH� VXVWDLQHG� SURFHVVLQJ� E\� JURXS� PHPEHUV���
7KHUHIRUH�� PHVVDJH� GHQVLW\� ZLOO� DOVR� FRYDU\� ZLWK�
FRPPXQLFDWLRQ�SURFHVVLQJ� ORDG�� � ,W� LV�DOVR�OLNHO\�WKDW�DQ�
LQFUHDVH� LQ� µLQWHUDFWLRQDO� FRKHUHQFH¶�� QRW� FRPSHQVDWHG�
IRU� E\� D� XVHDEOH� SHUVLVWHQW� UHFRUG�� ZLOO� DOVR� LQFUHDVH�
FRPPXQLFDWLRQ�SURFHVVLQJ� ORDG� >��@�� � )RU� H[DPSOH��
GLVUXSWHG� WXUQ� DGMDFHQF\� PD\� UHTXLUH� LQFUHDVHG� XVHU�
HIIRUW� WR� WUDFN� VHTXHQWLDO� H[FKDQJHV�� � 'LVUXSWHG� WXUQ�
DGMDFHQF\� LV� FDXVHG� E\� WKH� IDFW� &0&�V\VWHPV�� VXFK� DV�
HPDLO� OLVWV�� WUDQVPLW� PHVVDJHV� LQ� WKH� RUGHU� WKH\� DUH�
UHFHLYHG�ZLWKRXW�UHJDUG� WR�ZKDW� WKH\�DUH� LQ�UHVSRQVH� WR���
7KXV�LQ�JURXS�&0&�D�PHVVDJH�PD\�EH�VHSDUDWHG�IURP�D�
SUHYLRXV�PHVVDJH�LW�LV�UHVSRQGLQJ�WR�E\�DQRWKHU�PHVVDJH��
RU� ODJV� LQ� PHVVDJH� WUDQVPLVVLRQ� PD\� HYHQ� UHVXOW� LQ�
UHYHUVHG�VHTXHQFLQJ����

�

$ERYH� LW� ZDV� FRQFOXGHG� WKDW�� µEH\RQG� D� SDUWLFXODU�
FRPPXQLFDWLRQ� SURFHVVLQJ� ORDG� WKH� VWUHVV� ]RQHV�
HQFRXQWHUHG� ZLOO� PDNH� JURXS� FRPPXQLFDWLRQ�
XQVXVWDLQDEOH�¶� �7KLV� VXJJHVWV� WKDW� LW� LV� DOVR�SRVVLEOH� WR�
H[SORUH� JURXS� FRJQLWLYH� SURFHVVLQJ� OLPLWV� HPSLULFDOO\� LI�

0HPEHUV�RI�D�9LUWXDO�3XEOLF
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9DULDEOH�OHYHOV�RI�FRJQLWLYH�HIIRUW�LQGLYLGXDOV�
DUH�SUHSDUHG�WR�LQYHVW�WR�SURFHVV�D�VHW�RI�

FRPSXWHU�PHGLDWHG�PHVVDJHV

�
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ZH� FDQ� LGHQWLI\� WKH� EHKDYLRUDO� VWUHVV� ]RQHV�� � 7KLV� LV�
EHFDXVH�RQO\�D�OLPLWHG�UDQJH�RI�DFWLRQV�DUH�SRVVLEOH�WR�DQ�
LQGLYLGXDO� RQFH� JURXS� FRPPXQLFDWLRQ� UHVXOWV� LQ�
LQIRUPDWLRQ�RYHUORDG�>��@���$FWLRQV�LQFOXGH���

��� 0DNLQJ�DQ� LQFUHDVHG� HIIRUW� IRU�D� VKRUW�SHULRG�
>�@���

��� /HDUQLQJ� QHZ� LQIRUPDWLRQ� PDQDJHPHQW�
WHFKQLTXHV�WR�UHGXFH�WKH�LQIRUPDWLRQ�RYHUORDG���
7KLV�LV�PRVWO\�UHOHYDQW�IRU�LQH[SHULHQFHG�XVHUV�
RI�D�SDUWLFXODU�WHFKQRORJ\��>������@���

��� )DLOLQJ� WR� UHVSRQG� RU� DWWHQG� WR� FHUWDLQ�
PHVVDJHV�� WKHUHE\� ORZHULQJ� WKH� JURZWK� LQ�
FRPPXQLFDWLRQ� ORDG�� � 7KH� UHVXOW� EHLQJ� D�
FKDQJH� LQ� WKH� UHODWLRQVKLS� EHWZHHQ� XVHU�
SRSXODWLRQ�DQG�FRQWULEXWLRQV��

��� 3URGXFLQJ�VLPSOHU�UHVSRQVHV�� �7KLV�ZLOO�UHVXOW�
LQ�D�FKDQJH�LQ�WKH�IRUP�JURXS�FRPPXQLFDWLRQ�
WDNHV��

��� 6WRULQJ�LQSXWV�DQG�UHVSRQGLQJ�WR�WKHP�DV�WLPH�
SHUPLWV�� � $JDLQ� FKDQJLQJ� WKH� JURXS�
FRPPXQLFDWLRQ�SDWWHUQ��

��� (QGLQJ� SDUWLFLSDWLRQ� LQ� WKH� JURXS�
FRPPXQLFDWLRQ���7KLV�DSSHDUV�WR�EH�RQH�RI�WKH�
PRVW�FRPPRQ�UHVSRQVHV�>�@���

7KH� DERYH� OLVW� FDQ� EH� UHGXFHG� WR� WZR� RSWLRQV� IRU� D�
SRSXODWLRQ� RI� H[SHULHQFHG� XVHUV�� � 7KH� ILUVW� RSWLRQ� LV�
VLPSO\� WR� HQG� SDUWLFLSDWLRQ�� � 7KH� VHFRQG� RSWLRQ� LV� WR�
FKDQJH� FRPPXQLFDWLYH� EHKDYLRU� VR� WKDW� LW� EHFRPHV�
PDQDJHDEOH�� �7KHUHIRUH�� IURP�D� V\VWHPLF� H[SORUDWLRQ�RI�
WKH� FRPPXQLFDWLRQ� SDWWHUQV� RI� PDQ\� ODUJH�VFDOH� YLUWXDO�
SXEOLFV� LW�VKRXOG�EH�SRVVLEOH� WR� LGHQWLI\� WKH�VWUHVV�]RQHV�
FDXVHG�E\�FRJQLWLYH�SURFHVVLQJ�OLPLWV����

�

������ *URXS�&RJQLWLYH�3URFHVVLQJ�/LPLWV�DQG�&0&�
5HVHDUFK�LQWR�µLQIRUPDWLRQ�RYHUORDG¶�KDV�PRVWO\�IRFXVHG�
RQ�LQGLYLGXDO�LQIRUPDWLRQ�PDQDJHPHQW�UDWKHU�WKDQ�KRZ�LW�
LQIOXHQFHV� JURXS� FRPPXQLFDWLRQ�� ([DPSOHV� RI� WRSLFV�
H[SORUHG�LQFOXGH���

Â� 7KH� XVH� RI� DJJUHJDWHG� GDWD� XQGHU� WLPH� SUHVVXUH�
DV�D�PHWKRG�RI�FRSLQJ�ZLWK�LQIRUPDWLRQ�>��@���

Â� ,QIRUPDWLRQ� RYHUORDG� DQG� LPSURYHG� LQIRUPDWLRQ�
UHWULHYDO�>����������@���

Â� 7KH� SHUVRQDO� LQIRUPDWLRQ� PDQDJHPHQW� RI� HPDLO�
>��@��

Â� ,QIRUPDWLRQ� RYHUORDG� DQG� KHDOWK� LVVXHV�� H�J��
PHPRU\�ORVV�DQG�XUEDQ�VWUHVV�>��@��

7KH� LPSRUWDQFH� RI� VXFK� LVVXHV� KDV� OHDG� %HUJKHO� >�@� WR�
DUJXH� WKDW� LQIRUPDWLRQ� RYHUORDG� UHSUHVHQWV� WKH� ELJJHVW�
FKDOOHQJH�IDFLQJ�XVHUV�RI�WKH�,QWHUQHW�LQ�WKH�\HDU�������

�
�����������������������������������������������������������

��+LOW]� DQG�7XURII� >��@� IRXQG� WKDW� IHHOLQJV�RI�RYHUORDG�ZRXOG�
SHHN�DW�LQWHUPHGLDWH�OHYHOV�RI�&0&�XVH�ZKHQ�FRPPXQLFDWLRQ�
YROXPH�KDV�EXLOW�XS�EXW�XVHUV�KDYH�QRW�KDG�WLPH�WR�GHYHORS�
VFUHHQLQJ�VNLOOV���

�

'HVSLWH� LWV� LPSRUWDQFH� RQO\� D� KDQGIXO� RI� DXWKRUV� KDYH�
QRWHG� WKH� LPSDFW� RI� LQIRUPDWLRQ� RYHUORDG� RQ� JURXS�
FRPPXQLFDWLRQ�� � +LOW]� DQG� 7XURII� >��@� QRWHG� WKDW�
³WHFKQRORJ\� JRYHUQV� WKH� VL]H� RI� WKH� JURXS� WKDW� FDQ�
HIIHFWLYHO\�FRPPXQLFDWH�´��.HUU�DQG�+LOW]�>��@�VXJJHVWHG�
WKDW� ZKDW� 3DOPH� >��@� ODWHU� UHIHUUHG� WR� DV� WKH�
µFRPPXQLFDWLRQ� UHVSRQVH� IXQFWLRQ¶� �VHH� VHFWLRQ� ����
DERYH�IRU�DQ�H[SODQDWLRQ��FRXOG�OHDG�WR�DQ�XQPDQDJHDEOH�
LQIRUPDWLRQ� H[SORVLRQ�� � +LOW]� DQG� 7XURII� >��@� ZHUH� WKH�
ILUVW� WR� H[SORUH� V\VWHPDWLFDOO\� JURXS�&0&� DQG�
LQIRUPDWLRQ� RYHUORDG�� � 7KH\� KLJKOLJKWHG� WKH� SRWHQWLDO�
UHODWLRQVKLS� EHWZHHQ� WHFKQRORJ\� W\SH� DQG� LQIRUPDWLRQ�
RYHUORDG� E\� DUJXLQJ� WKDW� WRROV� IRU� VWUXFWXULQJ�
FRPPXQLFDWLRQ�FRXOG�KHOS�LQGLYLGXDOV�DYRLG�LQIRUPDWLRQ�
RYHUORDG���

�

$OVW\QH� DQG� %U\QMROIVVRQ� >�@� VXJJHVWHG� WKDW� FRJQLWLYH�
SURFHVVLQJ� OLPLWV� ZRXOG� UHVXOW� LQ� ³F\EHU�EDONDQL]DWLRQ�´�
EHFDXVH� LQGLYLGXDOV� ZLOO� FKRRVH� WR� LQWHUDFW� ZLWK�
LQGLYLGXDOV�ZLWK�VLPLODU�LQWHUHVWV�DQG�RSLQLRQV���+LOW]�DQG�
:HOOPDQ� >��@� QRWHG� WKH� QHJDWLYH� LPSDFW� LQIRUPDWLRQ�
RYHUORDG� KDV� RQ� YLUWXDO� FODVVURRPV� EDVHG� DURXQG�
DV\QFKURQRXV� &0&�� � &KHQ�� 1XQDPDNHU�� 2UZLJ�� DQG�
7LWNRYD�>�@�H[DPLQHG�D�YLVXDOL]DWLRQ�WHFKQLTXH�DV�D�ZD\�
WR� UHGXFH� LQIRUPDWLRQ� RYHUORDG� UHVXOWLQJ� IURP�
FROODERUDWLYH� FRPSXWLQJ�� � 0RVW� UHFHQWO\�� 7XURII� HW� DO��
>��@�SURGXFHG�D� FRQFHSWXDO�PRGHO�RI� KRZ�FROODERUDWLYH�
GLVFRXUVH� VWUXFWXUHV� FRXOG� EH� XVHG� WR� UHGXFH� WKH�
FRPPXQLFDWLRQ�SURFHVVLQJ� ORDG� UHVXOWLQJ� IURP� JURXS�
&0&����

�

7R� GDWH� QR� DWWHPSW� KDV� EHHQ� PDGH� WR� V\VWHPDWLFDOO\�
LGHQWLI\� JURXS�&0&� SDWWHUQV� WKDW� SURGXFH� LQIRUPDWLRQ�
RYHUORDG�� �7KLV�LV�SUREDEO\�GXH�WR�WKH�ODFN�RI�D�GHWDLOHG�
WKHRUHWLFDO� DSSURDFK�DQG�PHWKRGRORJ\� IRU� H[SORULQJ� WKH�
LVVXH�XQWLO�QRZ�>��@���,W�LV�DOVR�SUREDEO\�EHFDXVH��H[FHSW�
IRU�9DQ�$OVW\QH�DQG�%U\QMROIVVRQ�� WKH�IRFXV�RI�UHVHDUFK�
LQ�WKH�DUHD�KDV�EHHQ�RQ�WKH�EHKDYLRU�RI�LQGLYLGXDOV�XVLQJ�
FORVHG� V\VWHPV� �H�J�� *URXS� 6XSSRUW� 6\VWHPV�� DQG�
$V\QFKURQRXV� /HDUQLQJ� 1HWZRUNV�� UDWKHU� WKDQ� YLUWXDO�
SXEOLFV���7KH�VLJQLILFDQFH�RI�WKLV�SRLQW�ZLOO�EH�H[SDQGHG�
XSRQ�LQ�VHFWLRQV���DQG����RQ�PRGHOLQJ�JURXS�&0&��

�
�

���� 86(5�3238/$7,21�&2175,%87,21�02'(/�
6HFWLRQ� �� H[DPLQHG� WKH� OLWHUDWXUH� WKDW� UHODWHV� WR� YLUWXDO�
SXEOLF� XVHU�FRQWULEXWLRQV� DQG� XVHU�SRSXODWLRQ�� � 7KLV�
VHFWLRQ� SUHVHQWV� D� QHZ� GLDJUDPPDWLF� PRGHO� RI� XVHU�
FRQWULEXWLRQ� DQG� XVHU�SRSXODWLRQ� WKDW� V\QWKHVL]HV� WKH�
FXUUHQW� ILQGLQJV�� � ,W� PD\� EH� LQWHUHVWLQJ� WR� QRWH� WKDW� WKH�
PRGHO� UHVHPEOHV� 5RJHUV¶� >��@� V�VKDSHG� 'LIIXVLRQ� RI�
,QQRYDWLRQ�&XUYH��DOWKRXJK� LQ� WKH�FDVH�RI� WKLV�FXUYH� WKH�
LQIOHFWLRQ�SRLQWV�DUH�LGHQWLILHG��

�����������������������������������������������������������
��*URXS�VXSSRUW�V\VWHPV�UHVHDUFKHUV�KDYH�H[SORUHG�WKH�LPSDFW�
RI� JURXS� VL]H� RQ� &0&� EDVHG� WDVN� SHUIRUPDQFH�� +RZHYHU��
WKHVH� UHVHDUFKHUV� KDYH� FRQVLGHUHG� JURXS� VL]HV� RI� ��� WR� ���
PHPEHUV�ODUJH�>�@����
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�
'LDJUDP�����8VHU�3RSXODWLRQ�8VHU�&RQWULEXWLRQ�0RGHO�

�
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�

'LDJUDP� �� VKRZV� WKH� W\SLFDO� UHODWLRQVKLS� EHWZHHQ�
LQWHUDFWLYH� FRPPXQLFDWLRQ� DQG� XVHU�SRSXODWLRQ� LI�
FRQWH[WXDO� IDFWRUV� DUH� KHOG� FRQVWDQW�� � %\� FRQWH[WXDO�
IDFWRUV� ZH� DUH� UHIHUULQJ� WR� IDFWRUV� VXFK� DV� LQGLYLGXDO�
GLIIHUHQFHV�DQG�HYHQWV�WKDW�DOWHU�FRPPXQLFDWLRQ�SDWWHUQV�
�H�J��DQ�HOHFWLRQ�RU�D�IODPH�ZDU��HWF��� �7KH�FODLP�KHUH�LV�
QRW�WKDW�XVHU�EHKDYLRU�LQ�YLUWXDO�SXEOLFV�KDV�WR�IROORZ�WKH�
FXUYH�SUHVHQWHG�KHUH���5DWKHU��WKDW��

��� &ULWLFDO� PDVV� ZLOO� KDYH� WR� EH� UHDFKHG� IRU�
LQWHUDFWLYH� JURXS�FRPPXQLFDWLRQ� WR� EH�
VXVWDLQHG�� � +RZ� WKLV� SRLQW� LV� UHDFKHG� ZLOO�
SUREDEO\�YDU\�ZLGHO\�KHQFH� WKH�IDGHG�OLQH�XQWLO�
WKH�FULWLFDO�PDVV�SRLQW��

��� $Q�LQFUHDVH�LQ�D�YLUWXDO�SXEOLF¶V�XVHU�SRSXODWLRQ�
ZLOO� QRW� W\SLFDOO\� UHVXOW� LQ� DQ� HTXDO� LQFUHDVH� LQ�
LQWHUDFWLYH� FRPPXQLFDWLRQ� LI� GLVFRXUVH� LV�
DOUHDG\�RQJRLQJ��

��� ,QGLYLGXDO�FRJQLWLYH�SURFHVVLQJ�OLPLWV�SURGXFH�D�
FRQVWUDLQW� WR� GLVFRXUVH� H[SDQVLRQ� HYHQ� LI� WKH�
XVHU�SRSXODWLRQ�FRQWLQXHV�WR�JURZ���

�

8QWLO� QRZ� WKHVH� WKUHH�FRPSRQHQWV�KDYH�QRW�EHHQ� OLQNHG�
WRJHWKHU���7KLV�LV�GHVSLWH�WKH�VLJQLILFDQFH�RI�WKH�GHVFULEHG�
UHODWLRQVKLSV� IRU� FRQVWUXFWLQJ� D� XVHIXO� UHVHDUFK�SURJUDP�
LQWR� WKH� UHODWLRQVKLS� EHWZHHQ� XVHU�FRQWULEXWLRQV�� XVHU�
SRSXODWLRQV�DQG�WHFKQRORJ\���

���� 7(&+12/2*,&$/�%$6(��86(5� �
&2175,%87,216��	�86(5�3238/$7,21�

,Q�VHFWLRQ�����D�QXPEHU�RI�SDSHUV�ZHUH�OLVWHG�WKDW�QRWHG�
WKH�UHODWLRQVKLS�EHWZHHQ�&0&�WHFKQRORJLHV�DQG�WKH�SRLQW�
DW� ZKLFK� &0&� OHDGV� WR� LQIRUPDWLRQ� RYHUORDG�� � 7KLV�
VHFWLRQ�ZLOO�GLVFXVV�KRZ�WKLV�UHODWLRQVKLS�FDQ�EH�PRGHOHG�
YLD�ILHOG�UHVHDUFK���

�

)URP� WKH� GLVFXVVLRQ� DERYH�� ZH� FDQ� H[WUDFW� WZR� SRLQWV�
WKDW�DUH�FUXFLDO�WR�XQGHUVWDQGLQJ�WKH�UROH�RI�WHFKQRORJ\�LQ�
LQWHUDFWLYH�JURXS�&0&���)LUVW��IRU�DOO�&0&�WHFKQRORJLHV�
D� FULWLFDO�PDVV� RI� XVHU� FRQWULEXWLRQV�ZLOO� EH� UHTXLUHG� WR�
VXVWDLQ� GLVFRXUVH�� � 6HFRQG�� WKHUH� LV� D� UHODWLRQVKLS�
EHWZHHQ� KRZ� D� &0&�WHFKQRORJ\� VWUXFWXUHV�
FRPPXQLFDWLRQ�� DQG� WKH� SRLQW� DW� ZKLFK� JURXS� &0&�
UHVXOWV� LQ� LQIRUPDWLRQ� RYHUORDG�� � 7KLV� LV� EHFDXVH�

WHFKQRORJ\� W\SH� LV� FRUUHODWHG� ZLWK� PHVVDJH� V\VWHPV�
FKDUDFWHULVWLFV�� ZKLFK� LQ� WXUQ� UHODWH� WR� FRPPXQLFDWLRQ�
SURFHVVLQJ� ORDG�� � 'LDJUDP� �� LV� H[WUDSRODWHG� IURP� WKHVH�
SRLQWV��

�

'LDJUDP����9LUWXDO�3XEOLF�7HFKQRORJ\�	�
&RPPXQLFDWLRQ�/RDG�
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'LDJUDP� �� VXPPDUL]HV� WKH� SURSRVHG� EHKDYLRUDO�
FRQVWUDLQWV�RQ� WKH�JURZWK�RI�GLVFRXUVH� LQ� WZR�FODVVHV�RI�
K\SRWKHWLFDO� YLUWXDO� SXEOLFV�� � 7KH� K\SRWKHWLFDO� YLUWXDO�
SXEOLFV� DUH� EDVHG� RQ� HLWKHU� D� V\QFKURQRXV� RU� DQ�
DV\QFKURQRXV� WHFKQRORJ\�� � 7KH� ,�/LPLW� UHSUHVHQWV� WKH�
PD[LPXP�VXVWDLQDEOH�FRPPXQLFDWLRQ�ORDG��WKH�&�/LPLWV�
WKH� GXUDELOLW\� DQG� VWRUDELOLW\� RI� PHVVDJHV� XVHG� WR�
FRPPXQLFDWH� YLD� D� FODVV� RI� YLUWXDO� SXEOLF�� � 7KH� OLQH�
SDUDOOHO� WR� WKH�[�D[LV�UHSUHVHQWV�FULWLFDO�PDVV�� �7KH�OLQHV�
LQ� WKH� GLDJUDP� UHSUHVHQW� VWUHVV� ]RQHV� RU� ERXQGDULHV�
ZKHUH� EHKDYLRUDO� OLPLWDWLRQV� EHFRPH� VHYHUH�� � 7KH\� GR�
QRW� UHSUHVHQW� ULJLG�� GHWHUPLQLVWLF�� LQVWDQWDQHRXV� KDOW�
OLQHV���7KLV�LV�EHFDXVH�HYHQ�WKRXJK�YLUWXDO�SXEOLFV�FDQ�EH�
XVHG� LQ� D� YDULHW\� RI� XQSUHGLFWDEOH� ZD\V�� VXVWDLQHG�
LQWHUDFWLYH�JURXS�GLVFRXUVH�ZLOO�EH�FRQVWUDLQHG�E\�FULWLFDO�
PDVV� DQG� FRJQLWLYH� SURFHVVLQJ� OLPLWV�� � ,Q� RWKHU� ZRUGV�
WHFKQRORJ\�FDQ�ERWK�HQDEOH�DQG�FRQVWUDLQ�LWV�XVHUV�EXW�LW�
GRHV�QRW�GHWHUPLQH�XVH��

�

7KH�DSSURDFK�XVHG�WR�FRQVWUXFW�GLDJUDP���FDQ�EH�XVHG�WR�
EHWWHU�FRPSUHKHQG�WKH�LPSDFW�RI�YDULRXV�WHFKQRORJLHV�RQ�
WKH� VWUXFWXUH� RI� GLVFRXUVH� LQ� YLUWXDO� SXEOLFV�� � )RU�
H[DPSOH�� OHWV� DVVXPH� WKDW� WKH� V\QFKURQRXV� WRRO� LQ�
GLDJUDP� �� LV� ,5&� DQG� WKH� DV\QFKURQRXV� HPDLO�� � $�
UHODWLYHO\� V\QFKURQRXV� &0&�WHFKQRORJ\� VXFK� DV� ,5&�
PD\�EH�DEOH� WR� UHDFK�D�KLJKHU�FRPPXQLFDWLRQ� ORDG� WKDQ�
DQ� HPDLO� OLVW� EHFDXVH� RI� WKH� VSHHG� DW� ZKLFK� XVHUV� LQ� D�
FKDQQHO� ZLQGRZ� FDQ� UHSO\� WR� WKH� FRPPHQWV� RI� RWKHU�
XVHUV�� � 7KHUHIRUH� WKH� ,�OLPLW� LV� KLJKHU� DERYH� WKH� ,5&�
SORWV�� �+RZHYHU��,5&�FKDQQHOV�PD\�QRW�EH�DEOH�WR�UHDFK�
WKH� VDPH� XVHU�SRSXODWLRQ� DV� D� IXQFWLRQ� RI� PHVVDJH�
GHQVLW\� DV� DQ� HPDLO� OLVW�ZKHUH� XVHUV� FDQ� VWRUH�PHVVDJHV�

9LUWXDO�3XEOLF�,QWHUDFWLYH�

8VHU�3RSXODWLRQ

9LUWXDO�3XEOLFV�EDVHG�RQ�+\SRWKHWLFDO�

6\QFKURQRXV�&0&�7RRO

9LUWXDO�3XEOLFV�EDVHG�RQ�+\SRWKHWLFDO�

$V\QFKURQRXV�&0&�7RRO
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9LUWXDO�3XEOLF�8VHU�3RSXODWLRQ
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6RFLDO�/RDILQJ�	�
6LPLODU�(IIHFWV
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DQG� WDNH� WLPH� WR� VWUXFWXUH� D� UHVSRQVH�� � �$V� D� UHVXOW� RQH�
ZRXOG�H[SHFW�,5&�WR�KDYH�D�GLIIHUHQW�&�OLPLW�WR�HPDLO����

�

'LDJUDP� �� DOVR� VXJJHVWV� D� UHVHDUFK� SURJUDP�� � 7KLV� LV�
EHFDXVH� LW� LPSOLHV� WKDW� WKH� VWUHVV� ]RQHV� FDXVHG� E\�
RYHUORDGHG� LQWHUDFWLYH� FRPPXQLFDWLRQ� FDQ� EH� LGHQWLILHG�
HPSLULFDOO\� E\� WKH� ODUJH�VFDOH� PDSSLQJ� RI� DFWLYH�
SDUWLFLSDWLRQ� LQ� GLIIHUHQW� W\SHV� RI� YLUWXDO� SXEOLFV�� � $�
VLPLODU� WHFKQLTXH� KDV� EHHQ� XVHG� E\� DUFKDHRORJLVWV� WR�
VWXG\�WKH�OLPLWV�WR�FRQYHQWLRQDO�KXPDQ�VHWWOHPHQW�JURZWK�
>���������@���4XHQWLQ�-RQHV�>��@�ODEHOHG�WKH�DSSOLFDWLRQ�RI�
VXFK� D�PHWKRGRORJ\� WR� &0&� µF\EHU�DUFKDHRORJ\¶�� DV� LW�
IRFXVHV� RQ� WKH� PDWHULDO� DUWLIDFWV� RI� F\EHUVSDFH�� � 7KH�
DXWKRUV� DUH� FXUUHQWO\� FRQGXFWLQJ� VXFK� UHVHDUFK� LQWR� WKH�
ERXQGDULHV�RI�HPDLO�DQG�8VHQHW�EDVHG�YLUWXDO�SXEOLFV����

�

,W� VKRXOG� DOVR� EH� QRWHG� KHUH� WKDW� WKH�PRGHO� RXWOLQHG� LQ�
GLDJUDP� �� GRHV� QRW� VD\� DQ\WKLQJ� DERXW� WKH� FRQWHQW� RI�
YLUWXDO� SXEOLF� GLVFRXUVH� ZLWKLQ� WKH� ERXQGDULHV� LPSRVHG�
E\� WHFKQRORJ\�� RU� ZKR� ZLOO� XVH� RQH� YLUWXDO� SXEOLF� DV�
RSSRVHG�WR�DQRWKHU���7R�VD\�VRPHWKLQJ�PHDQLQJIXO�DERXW�
WKH� FRQWHQW� RI� GLVFRXUVH�� VRFLDO� WKHRU\� DQG� D� IRFXV� RQ�
FRQWH[W�DUH�UHTXLUHG�>��@���:KLOH�LW�PD\�EH�WKH�FDVH�WKDW�
GLIIHUHQW�W\SHV�RI�FRPSXWHU�PHGLDWHG�GLVFRXUVH�PD\�KDYH�
GLIIHUHQW�VWUHVV�ERXQGDULHV��H�J��HPSDWKHWLF�DV�RSSRVHG�WR�
WHFKQLFDO�� PRGHUDWHG� RU� IDFLOLWDWHG� DV� RSSRVHG� WR�
XQPRGHUDWHG��� WKLV� LV� DQ� HPSLULFDO� TXHVWLRQ� ZKRVH�
DQVZHU� ZRXOG� QRW� LPSDFW� RQ� WKH� RYHUDOO� YDOLGLW\� RI� WKH�
PRGHO� RXWOLQHG�� � ,Q� RWKHU� ZRUGV� WKH� PRGHO� GRHV� QRW�
DWWHPSW� WR� H[SODLQ� LQGLYLGXDO� YDULDWLRQV� LQ� WKH�GLVFRXUVH�
SDWWHUQV� REVHUYHG�� � 5DWKHU� WKH�PRGHO� IRFXVHV� RQ� VWUHVV�
ERXQGDULHV� DV� WKHVH� SURYLGH� WKH� NH\� OLQN� EHWZHHQ�
WHFKQRORJ\�DQG�GLVFRXUVH�VWUXFWXUHV����

�

�

���� $� 02'(/� 2)� *5283� &20081,&$7,21�
,1�9,578$/�38%/,&6�

7KH� SUHFHGLQJ� VHFWLRQV� VKRZHG� KRZ� YLUWXDO� SXEOLF�
GLVFRXUVH�FDQ�EH�XQGHUVWRRG�DV�WKH�RXWSXW�RI�D�YDULHW\�RI�
LQWHUORFNLQJ� YDULDEOHV�� � ,Q� RWKHU� ZRUGV�� YLUWXDO� SXEOLF�
GLVFRXUVH�FDQ�EH�FRQVLGHUHG�WKH�RXWSXW�RI�FRPSOH[�VRFLDO�
V\VWHP�� � 7R� XQGHUVWDQG� WKH� LPSDFW� RI� WKH� H[SDQVLRQ� RI�
DQ\�SDUW�RI�D�FRPSOH[�V\VWHP�RQ�WKH�V\VWHP�DV�D�ZKROH��
DQ�H[DPLQDWLRQ�RI�LWV�LQWHUQDO�FRQVWUDLQWV�LV�UHTXLUHG�>��@���
7KLV� LV� EHFDXVH� WKH� FRQVWUDLQWV� ZLOO� LQYDULDEO\� SURGXFH�
LQWHUORFNLQJ�QRQOLQHDU�IHHGEDFN�ORRSV�>�@���$�³)HHGEDFN�
ORRS´� LV� WKH�HQYLURQPHQW�DURXQG�DQ\�GHFLVLRQ�SRLQW�LQ�D�
V\VWHP�� � 7KH� GHFLVLRQ� OHDGV� WR� D� FRXUVH� RI� DFWLRQ� WKDW�
FKDQJHV� WKH� VWDWH� RI� WKH� VXUURXQGLQJ� V\VWHP� DQG� JLYHV�
ULVH� WR� QHZ� LQIRUPDWLRQ� RQ� ZKLFK� IXWXUH� GHFLVLRQV� DUH�
EDVHG����

�
'LDJUDP� �� KLJKOLJKWV� WKH� QRQOLQHDU� IHHGEDFN� ORRS�
GLVFXVVHG� LQ� SUHYLRXV� VHFWLRQV� DOWKRXJK� QRW� ODEHOHG� DV�
VXFK�� � 7KH� GLDJUDP� FDQ� EH� XQGHUVWRRG� LQ� WKH� IROORZLQJ�
ZD\�� �$Q�LQFUHDVH� LQ� WKH�PHPEHUVKLS�RI�D�YLUWXDO�SXEOLF�
ZLOO� SUREDEO\� UHVXOW� LQ� DQ� LQFUHDVH� LQ� YLUWXDO� SXEOLF�
FRPPXQLFDWLRQ�� � +RZHYHU�� EHFDXVH� RI� FRJQLWLYH�

SURFHVVLQJ�OLPLWV�LW�ZLOO�QRW�EH�SRVVLEOH�WR�H[SDQG�YLUWXDO�
SXEOLF� FRPPXQLFDWLRQ� LQGHILQLWHO\� �L�H�� DQ� LQWHUQDO�
FRQVWUDLQW����2QFH�YLUWXDO�SXEOLF�FRPPXQLFDWLRQ�EHFRPHV�
XQPDQDJHDEOH�RU�LQFRKHUHQW��LW�LV�OLNHO\�WKDW�WKHUH�ZLOO�EH�
DQ� LPSDFW� RQ� YLUWXDO� SXEOLF� SRSXODWLRQ� VL]H� RU� JURZWK���
7KDW�LV��WKHUH�ZLOO�EH�D�QRQOLQHDU�IHHGEDFN����

�
'LDJUDP����9LUWXDO�3XEOLF�1RQOLQHDU�)HHGEDFN�/RRS�

�

�

�

�

�

�

�

�

�

�

�

'LDJUDP� �� ZKLOH� UHFRJQL]LQJ� WKH� QHHG� WR� SRSXODWH� D�
YLUWXDO�SXEOLF�GRHV�QRW�GLUHFWO\�DGGUHVV�WKLV�LVVXH���7KLV�LV�
EHFDXVH� XVHU�SRSXODWLRQ� FDQ� EH� FRQVLGHUHG� DQ�
H[WHUQDO�HFRORJLFDO� FRQVWUDLQW� WR� YLUWXDO� SXEOLF� JURZWK�
>��@�� � $Q� H[DPLQDWLRQ� RI� H[WHUQDO� FRQVWUDLQWV� WR� YLUWXDO�
SXEOLF� JURZWK�� ZKLOH� LPSRUWDQW�� LV� EH\RQG� WKH� VFRSH� RI�
WKLV�SDSHU�DQG� LV�QRW�QHFHVVDU\�IRU�XQGHUVWDQGLQJ�YLUWXDO�
SXEOLF�QRQOLQHDU�IHHGEDFN�ORRSV���7KLV�SDSHU�KDV�LQVWHDG�
IRFXVHG� RQ� WKH� GHVFULSWLRQ� RI� LQWHUQDO� FRQVWUDLQWV� WR�
YLUWXDO�SXEOLF�GLVFRXUVH����

�

7KH� DERYH� PRGHO�� DQG� LWV� VXE�FRPSRQHQWV�� �WKH� XVHU�
SRSXODWLRQ�XVHU�FRQWULEXWLRQV�PRGHO��DQG� WKH� WHFKQRORJ\�
FRPPXQLFDWLRQ�ORDG� PRGHO�� GHVFULEHV� GHSHQGHQFLHV�
EHWZHHQ� DFWLYLWLHV�� DQG� H[DPLQHV� SUHUHTXLVLWHV� DQG�
FRQVWUDLQWV� WR� FRPPXQLFDWLRQ�� � $V� VXFK�� LW� FDQ� EH�
FRQVLGHUHG�D�W\SH�RI�FR�RUGLQDWLRQ�WKHRU\�>��@����

7KH� V\VWHPV� DSSURDFK� WR� PRGHOLQJ� YLUWXDO� SXEOLF�
GLVFRXUVH�OHDGV�WR�D�YDULHW\�RI�FRQFOXVLRQV���3HUKDSV�PRVW�
LPSRUWDQWO\� LW� VKRZV� KRZ� WKH� H[SDQGDELOLW\� RI� YLUWXDO�
SXEOLF�GLVFRXUVH�ZLOO�GHSHQG�RQ�WKH�SXUSRVH�RI�D�YLUWXDO�
SXEOLF�� WKH� GLVFRXUVH� VWUXFWXUH�� DQG� LWV� WHFKQRORJ\� EDVH���
7KLV� LV� EHFDXVH� WKHVH� IDFWRUV�ZLOO� DOO� DIIHFW� WKH� SRLQW� DW�
ZKLFK� LQIRUPDWLRQ�RYHUORDG�EHFRPHV�DQ� LVVXH�� � ,Q�RWKHU�
ZRUGV�WKH�V\VWHPV�DSSURDFK�OHDGV�WR�WKH�UHMHFWLRQ�RI�WKH�
QRWLRQ�WKDW�WHFKQRORJ\�KDV�UHPRYHG�WKH�FRQVWUDLQWV�WR�WKH�
H[SRQHQWLDO� JURZWK� RI� JURXS� GLVFRXUVH� >���� ��@���
7KHUHIRUH�LI�GLVFRXUVH�H[SDQVLRQ�LV�GHVLUHG�EXW�QR�ORQJHU�
SRVVLEOH�EHFDXVH�RI� LQIRUPDWLRQ�RYHUORDG��VRPH�IRUP�RI�
VHJPHQWDWLRQ� YLD� WKH� FUHDWLRQ� RI� QHZ� UHODWHG� YLUWXDO�
SXEOLFV� LV� UHTXLUHG�� � )XUWKHU�� LW� IROORZV� WKDW� WKH�
DSSURSULDWH�SRLQW�IRU�VHJPHQWDWLRQ�RI�D�YLUWXDO�SXEOLF�ZLOO�
GHSHQG� RQ� LWV� SXUSRVH�� LWV� GLVFRXUVH� VWUXFWXUH� DQG� LWV�
WHFKQRORJ\�EDVH����

�

�

9LUWXDO�3XEOLF���
8VHU�3RSXODWLRQ

9LUWXDO�3XEOLF�
&RPPXQLFDWLRQ�/RDG

9LUWXDO�3XEOLF�1RQOLQHDU�)HHGEDFN�/RRS

'HFLVLRQ
WR�(QJDJH�

9LUWXDO�3XEOLF�
'LVFRXUVH

'HFLVLRQ
WR�'LVHQJDJH�
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&21&/86,21�
7KLV� SDSHU� H[DPLQHG� YLUWXDO� SXEOLFV� E\� H[SORULQJ� WKH�
UHODWLRQVKLS� EHWZHHQ� WKHLU� XVHU�SRSXODWLRQ�� WKHLU�
LQWHUDFWLYH�XVHU�FRQWULEXWLRQV��DQG�WKHLU�WHFKQRORJ\�EDVH���
7KHUH� DUH� D� QXPEHU� RI� UHDVRQV�ZK\� XQGHUVWDQGLQJ� KRZ�
WKHVH� WKUHH� IDFWRUV� LQWHU�UHODWH� LV� LPSRUWDQW�� � 7KUHH�
UHDVRQV�VWDQGRXW�LQ�SDUWLFXODU��WKHVH�DUH����
Â� 0DQDJHUV� RI� YLUWXDO� SXEOLFV� RIWHQ� ZDQW� WR�

LQFUHDVH� XVHU�SRSXODWLRQ� DQG� FRQWULEXWLRQV� WR�
FRKHUHQW�LQWHUDFWLYH�JURXS�FRPPXQLFDWLRQ���7KH�
UHDVRQV� IRU� WKLV�YDU\�GHSHQGLQJ�RQ� WKH�SXUSRVH�
RI�WKH�YLUWXDO�SXEOLF���,Q�WKH�FDVH�RI�H�FRPPHUFH��
+DJHO� DQG� $UPVWURQJ� >��@� DUJXH� WKDW� LW� LV�
DGYDQWDJHRXV� IRU� FRUSRUDWLRQV� WR� ³JURZ´� XVHU�
FRQWULEXWLRQV� DQG� VL]H� LQ� UHOHYDQW� YLUWXDO�
SXEOLFV��� � 7KLV� LV� EHFDXVH� WKH\� FDQ� LQIOXHQFH�
RQOLQH� SXUFKDVH� GHFLVLRQV�� LQFUHDVH� FXVWRPHU�
IHHGEDFN�� DQG� HQFRXUDJH� PHPEHUV� WR� PDNH�
UHSHDWHG�FRQWDFW�ZLWK�UHOHYDQW�F\EHU�SODFHV�VXFK�
DV�FRUSRUDWH�ZHE�VLWHV���2QOLQH�VHOI�KHOS�JURXSV�
PD\� DOVR� ILQG� LW� DGYDQWDJHRXV� WR� H[SDQG� XVHU�
FRQWULEXWLRQV� DQG� VL]H�� � 7KLV� LV� EHFDXVH� ODUJHU�
RQOLQH� VHOI�KHOS� JURXSV� WHQG� WR� SURGXFH� PRUH�
XQLTXH� LGHDV� DQG� PDNH� SHRSOH� IHHO� PRUH�
FRPIRUWDEOH�DERXW�FRPPXQLFDWLQJ�>��@���

Â� 7R� FRPSUHKHQG� FRPPXQLFDWLRQ� YLD� YLUWXDO�
SXEOLFV�ZH�PXVW�FRPH�WR�EHWWHU�XQGHUVWDQGLQJ�RI�
WKH� IDFWRUV� WKDW� LQIOXHQFH� RQOLQH� FRQWULEXWLRQV�
DQG�DOOHJLDQFHV���

Â� 7KH� WHFKQRORJLFDO� FKDQJHV� WKDW� EURXJKW� DERXW�
F\EHUVRFLHW\�KDYH�QRW�RQO\�UDLVHG�QHZ�TXHVWLRQV�
EXW�KDYH�DOVR�SURYLGHG�QHZ�ZD\V�RI�UHVHDUFKLQJ�
DQG�KRSHIXOO\�DQVZHULQJ�VRPH�RI�WKH�ROGHU�RQHV���

7KH� SDSHU� SUHVHQWHG� D� PRGHO� RI� ³LQWHUDFWLYH�
FRPPXQLFDWLRQ� LQ� YLUWXDO�VSDFHV´� WKDW� LQFRUSRUDWHV�
DVSHFWV� RI� LQIRUPDWLRQ� DQG� FRRUGLQDWLRQ� WKHRU\�� � 7KH�
PRGHO� JHQHUDWHV� YDULRXV� K\SRWKHVHV� DQG� D� FRKHUHQW�
UHVHDUFK� SURJUDP�� � +\SRWKHVHV� JHQHUDWHG� LQFOXGH� WKH�
IROORZLQJ���

Â� 7KH� FROOHFWLYH� LPSDFW� RI� LQGLYLGXDO� FRJQLWLYH�
SURFHVVLQJ�OLPLWV� FRQVWUDLQV� WKH� QXPEHU� RI�
LQGLYLGXDOV� WKDW� FDQ� EH� LQYROYHG� LQ� LQWHUDFWLYH�
FRPPXQLFDWLRQ�LQ�LQGLYLGXDO�YLUWXDO�VSDFHV��

Â� 7KH� PD[LPXP� QXPEHU� RI� LQGLYLGXDOV� WKDW� FDQ�
DFWLYHO\� SDUWLFLSDWH� LQ� FRKHUHQW� LQWHUDFWLYH�
FRPPXQLFDWLRQ� LQ� LQGLYLGXDO� YLUWXDO� VSDFHV�
UHODWHV� WR� ERWK� WKH� WHFKQRORJ\� W\SH� DQG� WKH�
FRJQLWLYH�HIIRUW� WKDW�SDUWLFLSDQWV�DUH�SUHSDUHG� WR�
GHYRWH�WR�PHVVDJH�SURFHVVLQJ��

Â� 7KH� VWUHVV� ]RQHV� FDXVHG� E\� RYHUORDGHG�
LQWHUDFWLYH� FRPPXQLFDWLRQ� FDQ� EH� LGHQWLILHG�
HPSLULFDOO\�E\�WKH�ODUJH�VFDOH�PDSSLQJ�RI�DFWLYH�
SDUWLFLSDWLRQ�LQ�GLIIHUHQW�W\SHV�RI�YLUWXDO�SODFHV��

��
7KLV� SDSHU� RXWOLQHV� KRZ� WKH� FROOHFWLRQ� DQG� DQDO\VLV� RI�
ILHOG�GDWD�FDQ�EH�XVHG� WR�DGGUHVV�YDULRXV�VFDOLQJ� LVVXHV��

�����������������������������������������������������������
���+DJHO� DQG� $UPVWURQJ� XVH� WKH� WHUP� ³YLUWXDO� FRPPXQLW\�´�
KRZHYHU� WKLV� WHUP�GRHV�QRW�GLVWLQJXLVK�EHWZHHQ�FRPPXQLW\��
SODFH� DQG� LQWHUDFWLRQ� >�����@�� 7R� DYRLG� SRWHQWLDO� FRQIXVLRQ�
ZH�KDYH�XVHG�WKH�WHUP�YLUWXDO�SXEOLF��

ZKLFK� DUH� RI� JUHDW� LPSRUWDQFH� WR� WKH� GHVLJQHUV� DQG�
PDQDJHUV�RI�YLUWXDO�WHDPV�DQG�FRPPXQLWLHV��DV�ZHOO�DV�H�
FRPPHUFH� VWUDWHJLVWV�� � )XUWKHU�� WKH� PRGHOV� SURYLGHG�
VXJJHVW� WKDW� FRQGXFWLQJ� HPSLULFDO� UHVHDUFK� DV� RXWOLQHG�
ZLOO� VLJQLILFDQWO\� LQFUHDVH� RXU� XQGHUVWDQGLQJ� RI� WKH�
UHODWLRQVKLS� EHWZHHQ� PHGLD� DQG� XVHU� FRPPXQLFDWLRQ� LQ�
JHQHUDO��

�
�

5()(5(1&(6�
��� $OVW\QH�� 0�Y��� DQG� %U\QMROIVVRQ�� (�� ��������

(OHFWURQLF� FRPPXQLWLHV�� *OREDO� YLOODJH� RU�
F\EHUEDONDQV"� 2QOLQH�� 0DUFK� ������
ZZZ�PLW�HGX�SHRSOH�PDUVKDOO�SDSHUV�&\EHU%DONDQV�SGI���

��� %HUJHU��&��5���.QRZOWRQ��6��:�� HW� DO��7KH�KLHUDUFK\�
SULQFLSOH�LQ�VWUDWHJLF�FRPPXQLFDWLRQ��&RPPXQLFDWLRQ�
7KHRU\�����������������������

��� %HUJKHO�� +�� &\EHUVSDFH� ������ 'HDOLQJ� ZLWK�
LQIRUPDWLRQ� RYHUORDG�� &RPPXQ�� $&0� ���� ��� ������
�������

��� &KHQ�� +��� 1XQDPNHU� -�� -U��� HW� DO�� ,QIRUPDWLRQ�
YLVXDOL]DWLRQ� IRU� FROODERUDWLYH� FRPSXWLQJ��&RPSXWHU�
��������������������

��� 'XQEDU�� 5���*URRPLQJ�� JRVVLS� DQG� WKH� HYROXWLRQ� RI�������
ODQJXDJH�� +DUYDUG� 8QLYHUVLW\� 3UHVV�� &DPEULGJH�
0DVV��������

��� )LQKROW�� 7�� DQG� 6SURXOO�� /�� 6�� � (OHFWURQLF� JURXSV� DW�
ZRUN��2UJDQL]DWLRQ�6FLHQFH��������������������

��� )MHUPHVWDG�� -��DQG�+LOW]��6��5�� �([SHULPHQWDO�VWXGLHV�
RI�JURXS�GHFLVLRQ�VXSSRUW�V\VWHPV��$Q�DVVHVVPHQW�RI�
YDULDEOHV�VWXGLHG�DQG�PHWKRGRORJ\��LQ�3URFHHGLQJV�RI�
WKH���WK�+DZDLL�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�6\VWHP�
6FLHQFHV��+DZDLL��������,(((����������

��� )OHWFKHU�� 5�� -�� 7KH� OLPLWV� RI� VHWWOHPHQW� JURZWK�� $�
WKHRUHWLFDO� RXWOLQH�� &DPEULGJH� 8QLYHUVLW\� 3UHVV��
6\GQH\��������

��� )RUUHVWHU�� -�� 8UEDQ� '\QDPLFV�� 7KH� 0�,�7�� 3UHVV��
&DPEULGJH��0DVV���������

����)XON�� -��� )ODQDJLQ�� $�� -�� HW� DO�� &RQQHFWLYH� DQG�
FRPPXQDO�SXEOLF�JRRGV�LQ�LQWHUDFWLYH�FRPPXQLFDWLRQ�
V\VWHPV��&RPPXQLFDWLRQ�7KHRU\�������������������

����+DJHO�� -�� DQG� $UPVWURQJ�� $�� � 1HW� JDLQ�� H[SDQGLQJ�
PDUNHWV� WKURXJK� YLUWXDO� FRPPXQLWLHV�� +DUYDUG�
%XVLQHVV�6FKRRO�3UHVV��%RVWRQ��0DVV����������

����+HUULQJ�� 6�� &�� ,QWHUDFWLRQDO� FRKHUHQFH� LQ� &0&�� LQ�
3URFHHGLQJV� RI� WKH� ��QG� +DZDLL� ,QWHUQDWLRQDO�
&RQIHUHQFH�RQ�6\VWHP�6FLHQFHV���+DZDLL��������,(((�
3UHVV��

����+LOW]�� 6�� 5�� DQG� 7XURII�� 0�� 7KH� QHWZRUN� QDWLRQ��
+XPDQ� FRPPXQLFDWLRQ� YLD� FRPSXWHU�� $GGLVRQ�
:HVOH\�3XEOLVKLQJ�&RPSDQ\��,QF���/RQGRQ��������

����+LOW]�� 6�� 5�� DQG� 7XURII�� 0�� 6WUXFWXULQJ� FRPSXWHU�
PHGLDWHG� FRPPXQLFDWLRQ� V\VWHPV� WR� DYRLG�
LQIRUPDWLRQ�RYHUORDG��&RPPXQ��$&0�������������
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����+LOW]��6��5��DQG�:HOOPDQ��%���$V\QFKURQRXV�OHDUQLQJ�
QHWZRUNV� DV� D� YLUWXDO� FODVVURRP��&RPPXQ��$&0�����
�����������������

����-RQHV��4��9LUWXDO�FRPPXQLWLHV�� YLUWXDO�VHWWOHPHQWV�	�
F\EHU�DUFKDHRORJ\�� �$� WKHRUHWLFDO�RXWOLQH��-RXUQDO�RI�
&RPSXWHU� 0HGLDWHG� &RPPXQLFDWLRQ�� ��� ��� ������
2QOLQH��ZZZ�DVFXVF�RUJ�MFPF�YRO��LVVXH��MRQHV�KWPO�

����-RQHV�� 4�� DQG� 5DIDHOL�� 6��:KDW� GR� YLUWXDO� 
7HOOV
� WHOO"��
3ODFLQJ� F\EHUVRFLHW\� UHVHDUFK� LQWR� D� KLHUDUFK\� RI�
VRFLDO� H[SODQDWLRQ�� � ,Q� 3URFHHGLQJV� RI� WKH� ��UG�
+DZDLL�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�6\VWHP�6FLHQFHV��
�+DZDLL��������,(((�3UHVV��

����-RQHV�� 6�� *�� &\EHUVRFLHW\�� &RPSXWHU�PHGLDWHG�
FRPPXQLFDWLRQ� DQG� FRPPXQLW\�� ,Q� 8QGHUVWDQGLQJ�
&RPPXQLW\� LQ� WKH� ,QIRUPDWLRQ�$JH��6DJH��7KRXVDQG�
2DNV��&$���������������

����.HUU�� (�� %�� DQG� +LOW]�� 6�� 5�� &RPSXWHU�PHGLDWHG�
FRPPXQLFDWLRQV� V\VWHPV�� 6WDWXV� DQG� HYROXWLRQ��
$FDGHPLF�3UHVV��1HZ�<RUN��������

����.UDPHU��$�� DQG�6SLQNV�� -��&DSDFLW\�YLHZV�RI�KXPDQ�
LQIRUPDWLRQ� SURFHVVLQJ�� ,Q� +DQGERRN� RI� &RJQLWLYH�
3V\FKRSK\VLRORJ\�� &HQWUDO� DQG� DXWRQRPLF� QHUYRXV�
V\VWHP�DSSURDFKHV��(GV��-��5��-HQQLQJV�DQG�0��*��+��
&ROHV��-RKQ�:LOH\�	�6RQV�/WG�������

����.UXOZLFK��%��DQG�%XUNH\��&���7KH�,QIR)LQGHU�$JHQW��
OHDUQLQJ� XVHU� LQWHUHVWV� WKURXJK� KHXULVWLF� SKUDVH�
H[WUDFWLRQ��,(((�,QWHOOLJHQW�6\VWHPV��������������

����/DWDQH�� %�� 7KH� SV\FKRORJ\� RI� VRFLDO� LPSDFW��
$PHULFDQ�3V\FKRORJLVW�����������������������

����/DWDQH��%���:LOLDPV��.��HW�DO��0DQ\�KDQGV�PDNH�OLJKW�
ZRUN��7KH�FDXVHV�DQG�FRQVHTXHQFHV�RI�VRFLDO�ORDILQJ��
-RXUQDO� RI� 3HUVRQDOLW\� DQG� 6RFLDO� 3V\FKRORJ\�
��������������������

����/DWDQH�� %��� 1RZDN�� $��� HW�� DO�� 0HDVXULQJ� HPHUJHQW�
VRFLDO� SKHQRPHQD�� '\QDPLVP�� SRODUL]DWLRQ�� DQG�
FOXVWHULQJ� DV� RUGHU� SDUDPHWHUV� RI� VRFLDO� V\VWHPV��
%HKDYLRUDO�6FLHQFH������������������

����/HZLV�� '�� '�� DQG� .QRZOHV�� .�� $�� 7KUHDGLQJ�
HOHFWURQLF� PDLO�� $� SUHOLPLQDU\� VWXG\�� ,QIRUPDWLRQ�
3URFHVVLQJ�DQG�0DQDJHPHQW����������������������

����0DORQH�� 7�� :�� DQG� &URZVWRQ�� .�� � 7KH�
LQWHUGLVFSOLQDU\� VWXG\� RI� FRRUGLQDWLRQ�� $&0�
&RPSXWLQJ�6XUYH\V�������������������

����0DUNXV�� 0�� /�� 7RZDUG� D� FULWLFDO� PDVV� WKHRU\� RI�
LQWHUDFWLYH� PHGLD�� &RPPXQLFDWLRQ� 5HVHDUFK� ����
���������������

����0LOOHU�� *�� $�� 7KH� PDJLFDO� QXPEHU� VHYHQ�� SOXV� RU�
PLQXV� WZR�� 6RPH� OLPLWV� RQ� RXU� FDSDFLW\� WR� SURFHVV�
LQIRUPDWLRQ��3V\FKRORJLFDO�5HYLHZ������������������

����0RQWHEHOOR�� 0�� ,QIRUPDWLRQ� RYHUORDG� �� $Q� ,5�
SUREOHP"� ,Q� 3URFHHGLQJV� RI� WKH� ��VW� DQQXDO�
,QWHUQDWLRQDO� $&0� 6,*,5� FRQIHUHQFH� RQ� 5HVHDUFK�
DQG� GHYHORSPHQW� LQ� LQIRUPDWLRQ� UHWULHYDO�� $&0��
3UHVV��������

����2
/HDU\�� '�� (�� � 7KH� ,QWHUQHW�� ,QWUDQHWV�� DQG� WKH� $,�
5HQDLVVDQFH��&RPSXWHU�������������������

����2OVRQ��0��-��7KH�/RJLF�RI�&ROOHFWLYH�$FWRQ��+DUYDUG�
8QLYHUVLW\�3UHVV��&DPEULGJH�0DVV���������

����3DOPH�� -�� (OHFWURQLF� 0DLO�� $UWHFK� +RXVH� ,QF���
1RUZRRG�0DVV��������

����3KLOOLSV��:���$�FRPSDULVRQ�RI�RQOLQH��H�PDLO��DQG�LQ�
SHUVRQ� VHOI�KHOS� JURXSV� XVLQJ� DGXOW� FKLOGUHQ� RI�
DOFRKROLFV� DV� D� PRGHO�� 2QOLQH�� 5LGHU� 8QLYHUVLW\��
ZZZ�ULGHU�HGX�XVHUV�VXOHU�SV\F\EHU�DFRD�KWPO��������

����5DIDHOL��6���7KH�HOHFWURQLF�EXOOHWLQ�ERDUG��$�FRPSXWHU�
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