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)RUHZRUG

:KHQ�,�ILUVW�VKRZHG�XS�RQ�WKH�*,56�GHSDUWPHQW�WKH\�H[FLWHG�PH�ZLWK�YLVLRQV�RI�ZRQGHUIXO
�'�*,6�DSSOLFDWLRQV��,Q�WKLV�WKHVLV�,�GLG�P\�SDUW�WR�EULQJ�WKRVH�YLVLRQV�WR�UHDOLW\��(YHQ
WKRXJK�,�KDYH�PDQDJHG�WR�JHW�PRUH�RU�OHVV�WKH�DSSOLFDWLRQ�,�KDG�LQ�PLQG�,�WKLQN�WKHUH�LV�VWLOO
D�ORQJ�ZD\�WR�JR�

,�ZRUNHG�IURP�1RYHPEHU������XQWLO�-XO\������RQ�WKLV�SURMHFW��'XULQJ�WKLV�WLPH�,�KDYH�VHHQ
DQG�UHDG�DERXW�WKH�PRVW�DPD]LQJ�SURMHFWV�DURXQG�WKH�ZRUOG��7KLV�SDUW�RI�*,6�LV�GHILQLWHO\
PRYLQJ��0\�H[SHULHQFH�LQ�3RUWXJDO�FDPH�YHU\�KDQG\�GXULQJ�WKLV�WKHVLV�VLQFH�,�OHDUQHG�WR
ZRUN�ZLWK�9LUWRROV�DQG�JRW�TXLWH�VRPH�SRLQWHUV�RQ�SURJUDPPLQJ�WKHUH��,�DP�LPSUHVVHG�E\
WKH�SRVVLELOLWLHV�RI�9LUWRROV�DQG�,�KDYH�VHHQ�ZD\V�WR�H[SDQG�WKHVH�SRVVLELOLWLHV�PRUH�WR�*,6
IXQFWLRQDOLW\��,W�LV�ZRQGHUIXO�DV�D�YLVXDOL]DWLRQ�DQG�HGXFDWLRQ�WRRO��%XW�DW�WKH�VDPH�WLPH�,�GR
QRW�WKLQN�9LUWRROV�ZLOO�EH�WKH�ZD\�IRUZDUG�IRU�IXOO�EORZQ��'�*,6�V\VWHPV��,W�LV�PXFK�PRUH�D
SURWRW\SH�DQG�SURRI�RI�FRQFHSW�EXLOG�DSSOLFDWLRQ�WKDQ�DQ�DSSOLFDWLRQ�EXLOG�DSSOLFDWLRQ�

+DYLQJ�VDLG�WKDW�,�PXVW�VD\�,�GLG�GR�IXQ�SURMHFWV�ZLWK�9LUWRROV�GXULQJ�P\�WKHVLV��WRJHWKHU
ZLWK�5LN�2OGH�/RRKXLV�,�PDGH�ZRQGHUIXO�LQWHUDFWLYH�YLVXDOL]DWLRQ�DSSOLFDWLRQV��)RU�LQVWDQFH
5LN�PDGH�D��'�PRGHO�RI� WKH�QHZ�$WODV�XQLYHUVLW\�EXLOGLQJ�DQG�ZH�SXW�LW�LQWR�9LUWRROV�DQG
0XSSHW��WKH�UHVXOW�LV�VKRZQ�RQ�WKH�IURQWSDJH�RI� WKLV�UHSRUW�

6HYHUDO�SHRSOH�KDYH�EHHQ�YHU\�KHOSIXO�GXULQJ�P\�WKHVLV��HVSHFLDOO\�P\�VXSHUYLVRUV�$OGR�DQG
5RQ��KH�ZDV�DOVR�WKH�RQH�ZKR�WROG�WKH�YLVLRQV�LQ�WKH�ILUVW�SODFH��7KH�V\VWHP�DGPLQLVWUDWRU
0DUMDQQH�)RQWLMQH�ZKR�VSHQG���KRXUV�LQVWDOOLQJ�D�YHU\�LPSRUWDQW�DSSOLFDWLRQ�ZKLFK�,�RQO\
QHHGHG�IRU���PLQXWHV��EXW�WKH�UHVXOW�RI� WKHVH���PLQXWHV��D�9LUWRROV�EXLOGLQJ�EORFN��KDV�EHHQ
XVHG�LQWHQVLYHO\��$OVR�WKH�PHPEHUV�RI� WKH�VWDII��-DQGLUN�%XOHQV��$UHQG�/LJWHQEHUJ��+HQN
.UDPHU��:LHV�9XOOLQJV�DQG�$OGR��5LN�DQG�5RQ�ZKR�ZHUH�ZLOOLQJ�WR�VSHQG�DQ�KRXU�WR�WHVW�P\
DSSOLFDWLRQ��

$OO�LQ�DOO�,�KDG�D�ORW�RI� IXQ�DQG�KDYH�FRPH�RXW�RI� WKLV�WKHVLV�ZLWK�PXFK�PRUH�LGHDV�ZKDW�LV
SRVVLEOH�DQG�KRZ�WR�GR�LW�WKHQ�,�KDG�WR�VWDUW�ZLWK�

6WHYHQ�0��2WWHQV

:DJHQLQJHQ��WKH��WK�RI� -XO\�����
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7DEOH�RI�FRQWHQWV

)RUHZRUG � � � � � � � � � � � � � � � � � � � � � � � � 9
7DEOH�RI� FRQWHQWV � � � � � � � � � � � � � � � � � � � � � 9,,
6XPPDU\ � � � � � � � � � � � � � � � � � � � � � � � � �
���,QWURGXFWLRQ � � � � � � � � � � � � � � � � � � � � � � �

����%DFNJURXQG � � � � � � � � � � � � � � � � � � � � �
����3UREOHP�GHILQLWLRQ � � � � � � � � � � � � � � � � � � �
����2EMHFWLYH � � � � � � � � � � � � � � � � � � � � � �
����5HVHDUFK�TXHVWLRQV � � � � � � � � � � � � � � � � � � �
����5HSRUW�RXWOLQH� � � � � � � � � � � � � � � � � � � � �

��*HRGDWD�YLVXDOL]DWLRQ � � � � � � � � � � � � � � � � � � � �
����,QWURGXFWLRQ � � � � � � � � � � � � � � � � � � � � �
�����'�GDWD�PRGHOV � � � � � � � � � � � � � � � � � � � �
�����'�YLVXDOL]DWLRQV�PRGHOV � � � � � � � � � � � � � � � � �
����8VHU�YLVXDOL]DWLRQ � � � � � � � � � � � � � � � � � � �
����&RQFOXVLRQ� � � � � � � � � � � � � � � � � � � � � ��

��3DUWLFLSDWLRQ�DQG�FRPPXQLFDWLRQ � � � � � � � � � � � � � � � ��
����,QWURGXFWLRQ � � � � � � � � � � � � � � � � � � � � ��
����3DUWLFLSDWLYH�DQG�LQWHUDFWLYH�SODQQLQJ � � � � � � � � � � � � ��
����*URXS�FRPPXQLFDWLRQ � � � � � � � � � � � � � � � � � ��
����'LJLWDO�VRFLDO�LQWHUDFWLRQ � � � � � � � � � � � � � � � � ��
����&RQFOXVLRQ � � � � � � � � � � � � � � � � � � � � ��

��&ROODERUDWLYH�*,6� � � � � � � � � � � � � � � � � � � � � ��
����,QWURGXFWLRQ � � � � � � � � � � � � � � � � � � � � ��
����9LVXDOL]DWLRQ�RI� WKH�REMHFW�RI� FROODERUDWLRQ � � � � � � � � � � ��
����9LVXDOL]DWLRQ�WR�VXSSRUW�GLDORJXH � � � � � � � � � � � � � ��
����9LVXDOL]DWLRQ�WR�VXSSRUW�FRRUGLQDWHG�DFWLYLW\ � � � � � � � � � � ��
����&RQFOXVLRQ � � � � � � � � � � � � � � � � � � � � ��

��&RQFHSWXDO�PRGHO � � � � � � � � � � � � � � � � � � � � ��
����,QWURGXFWLRQ � � � � � � � � � � � � � � � � � � � � ��
�����'�GDWD�PRGHO � � � � � � � � � � � � � � � � � � � ��
�����'�GDWD�YLVXDOL]DWLRQ � � � � � � � � � � � � � � � � � ��
����&ROODERUDWLYH�DVSHFWV � � � � � � � � � � � � � � � � � ��
����8VHU�YLVXDOL]DWLRQ � � � � � � � � � � � � � � � � � � ��
����&RQFOXVLRQ � � � � � � � � � � � � � � � � � � � � ��

��)XQFWLRQDO�PRGHO � � � � � � � � � � � � � � � � � � � � ��
����,QWURGXFWLRQ � � � � � � � � � � � � � � � � � � � � ��
����7KH�DSSOLFDWLRQ � � � � � � � � � � � � � � � � � � � ��
����'LVFXVVLRQ�IXQFWLRQV � � � � � � � � � � � � � � � � � ��
����1DYLJDWLRQ�IXQFWLRQV � � � � � � � � � � � � � � � � � ��

��,PSOHPHQWDWLRQ � � � � � � � � � � � � � � � � � � � � � ��
����,QWURGXFWLRQ � � � � � � � � � � � � � � � � � � � � ��
����6RIWZDUH�FKRLFHV � � � � � � � � � � � � � � � � � � � ��
����5HTXLUHPHQWV � � � � � � � � � � � � � � � � � � � � ��
����7KH�DSSOLFDWLRQ � � � � � � � � � � � � � � � � � � � ��



����6WDUWLQJ�0XSSHW � � � � � � � � � � � � � � � � � � � ��
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������9LHZ�HQWU\��IRUXP� � � � � � � � � � � � � � � � � � � � ��
������9LHZ�HQWU\��SOD\HU� � � � � � � � � � � � � � � � � � � � ��
������1HZ�HQWU\ � � � � � � � � � � � � � � � � � � � � � ��
������5HSO\�HQWU\ � � � � � � � � � � � � � � � � � � � � � ��
����1DYLJDWLRQ�SUREOHPV � � � � � � � � � � � � � � � � � ��
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��&DVH�VWXG\ � � � � � � � � � � � � � � � � � � � � � � � ��
����,QWURGXFWLRQ � � � � � � � � � � � � � � � � � � � � ��
����'HVFULSWLRQ � � � � � � � � � � � � � � � � � � � � ��
����7HFKQLFDO�LVVXHV � � � � � � � � � � � � � � � � � � � ��
����8VHU�FRPPHQWV � � � � � � � � � � � � � � � � � � � ��
����4XHVWLRQQDLUH � � � � � � � � � � � � � � � � � � � ��
����'LVFXVVLRQ � � � � � � � � � � � � � � � � � � � � ��

��'LVFXVVLRQ � � � � � � � � � � � � � � � � � � � � � � � ��
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$SSHQGLFHV � � � � � � � � � � � � � � � � � � � � � � � ��

$SSHQGL[�����7KH�FDVH�VWXG\�TXHVWLRQQDLUH � � � � � � � � � � � ��
$SSHQGL[�����7KH�TXHVWLRQQDLUH�UHVXOWV � � � � � � � � � � � � ��
$SSHQGL[�����0XSSHW�PDQXDO � � � � � � � � � � � � � � � � ��
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6XPPDU\

�

7KLV�UHSRUW�GHVFULEHV�WKH�GHYHORSPHQW�RI�0XSSHW��0XOWL�8VHU�3DUWLFLSDWLYH�3ODQQLQJ
(QYLURQPHQW���D�SURWRW\SH�IRU�6FHQH7DON��7KH�SURWRW\SH�FRQVLVWV�RI� WZR�SDUWV��D�GLVFXVVLRQ
IRUXP�DQG�D��'�HQYLURQPHQW��7KH�PHVVDJHV�LQ�WKH�GLVFXVVLRQ�IRUXP�DUH�VWRUHG�WRJHWKHU
ZLWK�WKHLU��'�SRVLWLRQ�DQG�RULHQWDWLRQ��,Q�WKH��'�HQYLURQPHQW�WKLV�GDWD�LV�XVHG�WR�YLVXDOL]H
WKH�PHVVDJHV��
7KH�UHSRUW�GHVFULEHV�GLIIHUHQW�FRQFHSWV�DQG�GHYHORSPHQWV�LQ�WKH�ILHOGV�RI� JHRGDWD
YLVXDOL]DWLRQ��SDUWLFLSDWLRQ�	��JURXS��FRPPXQLFDWLRQ�DQG�JHR�FROODERUDWLRQ��7KH�FRQFHSWV
DUH�XVHG�WR�EXLOG�D�FRQFHSWXDO�PRGHO�IRU�WKH�DSSOLFDWLRQ�
7KH�DSSOLFDWLRQ�LWVHOI� LV�GHVFULEHG�LQ�WKH�VHFRQG�SDUW�RI� WKLV�UHSRUW��,W�KDV�WKUHH�GLVFXVVLRQ
IXQFWLRQV��¶9LHZ�PHVVDJH·��¶1HZ�PHVVDJH·�	�¶5HSO\�PHVVDJH·��,QVLGH�WKH��'�HQYLURQPHQW�LW
LV�SRVVLEOH�WR�QDYLJDWH�DURXQG�ZLWK�ERWK�PRXVH�DQG�NH\ERDUG��7R�KHOS�XVHUV�WR�QDYLJDWH�DW
KLJK�VSHHG�WKHUH�LV�D�WHFKQLTXH�FDOOHG�VSHHG�FRXSOHG�IO\LQJ��,W�ZRUNV�ZLWK�WZR�VSHHGV�ZKHUH
WKH�KLJK�VSHHG�SURYLGHV�D�ELUG·V�H\H�YLHZ�DQG�WKH�ORZ�VSHHG�D�JURXQG�OHYHO�YLHZ��$�VPDOO
JURXS�LQ�D�ILFWLYH�VSDWLDO�SODQQLQJ�VHWWLQJ�KDV�WHVWHG�WKH�DSSOLFDWLRQ��7KLV�FDVH�VWXG\�DQG�LWV
UHVXOWV�DUH�DOVR�GHVFULEHG��

7KH�GHYHORSPHQW�RI� WKLV�DSSOLFDWLRQ�KDV�QRW�EHHQ�ZLWKRXW�SUREOHPV��7KH�PRVW�LPSRUWDQW
RQHV�DUH�WKDW�LW�LV�QRW�D�WUXH�PXOWL�XVHU��'�HQYLURQPHQW�DQG�WKH�OLQN�EHWZHHQ�WKH�PHVVDJHV
DQG�WKHLU�YLVXDOL]DWLRQ�LV�EURNHQ��7KHVH�DUH�WKH�UHVXOW�RI� WKH�OLPLWDWLRQV�RI� WKH�FKRVHQ
VRIWZDUH��7KHUH�DUH�DOVR�VRPH�XVDELOLW\�LVVXHV�PDLQO\�LQYROYLQJ�WKH�LQWHUIDFH�WR�WKH��'
HQYLURQPHQW��

,W�FDQ�EH�FRQFOXGHG�WKDW�LW�LV�SRVVLEOH�WR�GHYHORS�D��'�GLVFXVVLRQ�HQYLURQPHQW��$OVR�WKDW�LW
LV�GLIILFXOW�WR�GHYHORS�D�JRRG�LQWHUIDFH�WR�QDYLJDWH�DQG�RULHQWDWH�LQ��'�HQYLURQPHQWV��7KH
DSSOLFDWLRQ�LV�MXVW�D�SURWRW\SH�DQG�LW�QHHGV�WR�EH�GHYHORSHG�IXUWKHU��,PSRUWDQW�IXWXUH
UHVHDUFK�GLUHFWLRQV�LQFOXGH��
��7R�GHYHORS�D�GLUHFW�OLQN�EHWZHHQ�WKH��'�HQYLURQPHQW�DQG�D�GDWDEDVH�WR�DOORZ�IRU�G\QDPLF
ZRUOG�JHQHUDWLRQ
��0RUH��XVDELOLW\��WHVWLQJ�DQG�LQWHUIDFH�GHVLJQ�





�� ,QWURGXFWLRQ

�

$W�WKH�HQG�RI� WKH�ODVW�FHQWXU\�WKHUH�KDV
EHHQ�D�WUHQG�IURP�JRYHUQPHQW�RQO\�VSDWLDO
SODQQLQJ�WRZDUGV�D�PRUH�SDUWLFLSDWLYH�DQG
LQWHUDFWLYH�SODQQLQJ�DSSURDFK���8ZLPDQD�
������3DUWLFLSDWLYH�DQG�LQWHUDFWLYH�SODQQLQJ
DUH�QRZ�SHUFHLYHG�DV�LPSRUWDQW�VSDWLDO
SODQQLQJ�WRROV��7KH�UHVHDUFK�IRFXV�KDV
VKLIWHG�WRZDUGV�WKH�DPRXQW�DQG�OHYHO�RI
SDUWLFLSDWLRQ�QHHGHG���/DPPHUHQ��9DQ�HW�DO��
������7KH�VSDWLDO�SODQQLQJ�SUREOHPV�DUH
EHFRPLQJ�LQFUHDVLQJO\�PRUH�FRPSOH[��7KH\
UHTXLUH�D�PXOWL�GLVFLSOLQDU\�DSSURDFK�DQG
WKH�LQYROYHPHQW�RI� WKH�VWDNHKROGHUV��7KH
VWDNHKROGHUV�GR�OLNH�WR�DFWLYHO\�SDUWLFLSDWH�LQ
WKH�SODQQLQJ�SURFHVVHV�WKDW�DIIHFW�WKHP�
1HZ�WRROV�DUH�UHTXLUHG�WR�IDFLOLWDWH�WKH
LQFUHDVHG�FROODERUDWLRQ�RI� VWDNHKROGHUV��7KH
&HQWUH�IRU�*HR�,QIRUPDWLRQ�KDV�GHYHORSHG
VXFK�D�WRRO�WRJHWKHU�ZLWK�:DJHQLQJHQ
6RIWZDUH�/DEV��,W�LV�FDOOHG�0DS7DON�DQG�LW�LV
D�FROODERUDWLYH�*,6�EDVHG�GHVLJQ�WRRO�IRU
�'�PDSV���9XOOLQJV�HW�DO��������
+RZHYHU��WKLV�DSSOLFDWLRQ�GRHV�QRW�WDNH�FDUH
RI� RQH�RI� WKH�SUREOHPV�RI� ��GLPHQVLRQDO
��'��PDSV��%RWK�WKH�VWDNHKROGHU�DQG�WKH
SODQQHU�KDYH�GLIILFXOWLHV�WR�WUDQVODWH�WKHVH
DEVWUDFW��'�PDSV�LQWR�UHDO�ZRUOG�VFHQDULRV�
7KH�PRUH�UHDOLVWLF�ORRNLQJ�DUWLVW�LPSUHVVLRQV
DQG�VFDOH�PRGHOV�DUH�VWDWLF�DQG�D�FKDQJH�RI
SODQV�UHTXLUHV�D�FRPSOHWH�QHZ�GUDZLQJ�RU

PRGHO���1LHXZHUWK�HW�DO��������
'LVSOD\LQJ�WKH�SODQ�DV�D���GLPHQVLRQDO���'�
PRGHO�RQ�WKH�FRPSXWHU��SURYLGHV�ERWK�WKH
VWDNHKROGHU�DQG�WKH�SODQQHU�D�XVHIXO�WRRO�WR
TXLFNO\�JUDVS�WKH�SODQ�DQG�WKH�LPSDFW�RI
FKDQJHV���:LWWH�������DQG�1LHXZHUWK�HW�DO��
������7KH�UHFHQW�LQFUHDVHV�LQ�SURFHVVRU�DQG
JUDSKLFV�SRZHU�RI� FRPSXWHUV�KDV�PDGH�LW
SRVVLEOH�WR�YLHZ�WKHVH��'�PDSV�RQ�VWDQGDUG
FRPSXWHUV��,W�VKRXOG�QRZ�EH�SRVVLEOH�WR
EXLOG�DQ�DSSOLFDWLRQ�WKDW�FDQ�EH�XVHG�DV�D
�'�GLVFXVVLRQ�HQYLURQPHQW�ZKHUH�PXOWLSOH
XVHUV�FDQ�ORJ�LQ�DQG�GLVFXVV�WKH��'
HQYLURQPHQW��7KLV��'�HQYLURQPHQW�FDQ
UHSUHVHQW�DQ\�NLQG�RI� VSDWLDO�SODQ��
$Q�LPSRUWDQW�DVSHFW�RI� WKH�DSSOLFDWLRQ�ZLOO
EH�LWV�FROODERUDWLYH�FDSDELOLWLHV��3DUWLFLSDWLYH
SODQQLQJ�LV�D�JURXS�HIIRUW�DQG�D�SDUWLFLSDWLYH
SODQQLQJ�DSSOLFDWLRQ�KDV�WR�VXSSRUW�JURXS
ZRUN��6LQFH�XVHUV�GR�QRW�IHHO�WKDW�WKH\�DUH
LQYROYHG�LI� WKH\�XVH�VXFK�DQ�DSSOLFDWLRQ�RQ
WKHLU�RZQ��ZLWKRXW�WKH�SRVVLELOLW\�WR�GLVFXVV
WKH�SODQ�ZLWK�RWKHUV���/L�HW�DO���������
7KLV�UHSRUW�GHVFULEHV�WKH�GHYHORSPHQW�RI
VXFK�D��'�GLVFXVVLRQ�HQYLURQPHQW��RU�DV�,
FDOOHG�LW��D�0XOWL�8VHU�3DUWLFLSDWRU\�3ODQQLQJ
(QYLURQPHQW��0XSSHW���7KLV�DSSOLFDWLRQ
ZLOO�EH�WKH�VWDUWLQJ�SRLQW�IRU�WKH
GHYHORSPHQW�RI� 6FHQH7DON��D��'�YHUVLRQ�RI
0DS7DON�

���� %DFNJURXQG

3DUWLFLSDWLYH�DQG�LQWHUDFWLYH�VSDWLDO�SODQQLQJ
UHTXLUHV�PRUH�FRPPXQLFDWLRQ��LQ�HDUOLHU
VWDJHV�RI� WKH�SODQQLQJ�SURFHVV��EHWZHHQ
GLIIHUHQW�VWDNHKROGHUV��&RPPXQLFDWLRQ�RI
WKH�SODQV�WR�WKH�VWDNHKROGHUV�LV�DQ�LPSRUWDQW
DVSHFW�RI� WKLV�SURFHVV��&XUUHQW�WHFKQLTXHV
IRU�YLVXDOL]LQJ�WKH�SODQV�DUH�LQVXIILFLHQW
VLQFH�WKH\�DUH�HLWKHU�WRR�DEVWUDFW�RU�WRR
VWDWLF��

$OVR�WKH�,QWHUQHW�LV�LQFUHDVLQJO\�XVHG�WR

FRPPXQLFDWH�ZLWK�VWDNHKROGHUV�
&ROODERUDWLYH�HQYLURQPHQWV�DUH�H[DPSOHV�RI
WKLV�WUHQG��

7KHUH�LV�QHHG�IRU�D�FROODERUDWLYH�DSSOLFDWLRQ
ZKHUH�VSDWLDO�SODQV�FDQ�EH�GLVFXVVHG�LQ�D��
GLPHQVLRQDO�YLUWXDO�HQYLURQPHQW��7KLV
HQYLURQPHQW�VKRXOG�EH�DEOH�WR�UXQ�RQ
QRUPDO�3&V�XVLQJ�WKH�,QWHUQHW�WR
FRPPXQLFDWH�ZLWK�RWKHU�VWDNHKROGHUV�

��� 3UREOHP�GHILQLWLRQ



�� ,QWURGXFWLRQ

�

� :KDW�UROH�FDQ�WKLV�DSSOLFDWLRQ�KDYH�LQ�WKH�SODQQLQJ�SURFHVV"
� :KDW�W\SH�RI� XVHU�ZLOO�XVH�WKLV�DSSOLFDWLRQ"
� :KDW�IXQFWLRQV�VKRXOG�WKH�DSSOLFDWLRQ�KDYH"
� +RZ�FDQ�XVHUV�FRPPXQLFDWH�ZLWK�HDFK�RWKHU��H�J��V\QFKURQRXV�DV\QFKURQRXV�

WH[W�YRLFH�YLGHR"
� :KDW�LQIRUPDWLRQ�RQ�RWKHU�XVHUV�VKRXOG�EH�SURYLGHG��H�J��ORFDWLRQ�W\SH�FKDQJHV�PDGH"�
� :KDW�NLQG�RI� QDYLJDWLRQ�DLGV�VKRXOG�EH�SURYLGHG��H�J��FRPSDVV�ZD\SRLQWV�SDWKV��'

PDSV"
� :KDW�VRIWZDUH�VKRXOG�EH�FKRVHQ�DV�VWDUWLQJ�SRLQW��WDNLQJ�LQWR�DFFRXQW�WKH�UHTXLUHPHQWV

RI� WKH�DSSOLFDWLRQ�DQG�WKH�SRVVLELOLWLHV�RI� WKH�VRIWZDUH"

��� 5HVHDUFK�TXHVWLRQV

7KH�QH[W�FKDSWHUV�ZLOO�GLVFXVV�WKH
EDFNJURXQG��WKH�FRQFHSWXDO�PRGHO�DQG�WKH
WHFKQLFDO�UHDOL]DWLRQ�RI�0XSSHW�DQG�D
GLVFXVVLRQ�RQ�LWV�FXUUHQW�IXQFWLRQDOLW\�DQG
IXWXUH�GLUHFWLRQV��&KDSWHU���JLYHV�DQ
RYHUYLHZ�RI� FXUUHQW�GHYHORSPHQWV�LQ��'
JHRGDWD�YLVXDOL]DWLRQ��,Q�FKDSWHU���WKH�VRFLDO
DVSHFWV�RI� ERWK�JURXS�ZRUN�DQG�FRPSXWHU
DLGHG�GLVFXVVLRQ�DUH�GLVFXVVHG��7KHQ�LQ
FKDSWHU���WKH�WHFKQLFDO�DVSHFWV�RI
FROODERUDWLYH�ZRUN�DQG�PXOWL�XVHU�*,6�DUH
GHVFULEHG�

7KHQ�LQ�FKDSWHU���WKH�FRQFHSWXDO�PRGHO

XQGHUO\LQJ�WKH�DSSOLFDWLRQ�LV�SUHVHQWHG��,Q
FKDSWHU���WKHVH�FRQFHSWXDO�FKRLFHV�DUH
WUDQVIRUPHG�LQWR�D�VHW�RI� IXQFWLRQ
GHVFULEHG�LQ�WKH�IXQFWLRQDO�PRGHO��&KDSWHU
��GHVFULEHV�WKH�ILQDO�LPSOHPHQWDWLRQ�RI� WKH
IXQFWLRQDO�PRGHO��ZLWK�DOO�WHFKQRORJLFDO
KXUGOHV��7KH�DSSOLFDWLRQ�LV�SXW�WR�WKH�WHVW�LQ
D�FDVH�VWXG\��ZKLFK�LV�GHVFULEHG�LQ�FKDSWHU���
7KH�UHVXOWV�RI� WKDW�WHVW�DQG�RI� WKH
LPSOHPHQWDWLRQ�LW�VHOI� LV�GLVFXVVHG�LQ�WKH
ILQDO�FKDSWHU��FKDSWHU����:KLFK�ZLOO�DOVR
LQFOXGH�VXJJHVWLRQV�IRU�IXUWKHU�GHYHORSPHQW
DQG�UHVHDUFK�

��� 2EMHFWLYH
7KH�REMHFWLYH�RI� WKLV�SURMHFW�LV�WR�GHYHORS�D�SURWRW\SH�RI� D��'�PXOWL�XVHU�FROODERUDWLYH
YLUWXDO�HQYLURQPHQW�IRU�SDUWLFLSDWLYH�VSDWLDO�SODQQLQJ�

��� 5HSRUW�RXWOLQH



$OUHDG\�LQ������9DQ�GHU�6FKDQV�QRWLFHG�WKDW
WKH�GHYHORSPHQW�RI� FRPSXWHUV�PDGH�LW
SRVVLEOH�WR�FUHDWH�D�UHYROXWLRQDU\�VHSDUDWLRQ
EHWZHHQ�WKH�VWRUDJH�RI� JHRGDWD�DQG�WKH
YLVXDOL]DWLRQ�RI� JHRGDWD��%HIRUH�WKDW
GHYHORSPHQW�ERWK�ZHUH�VWRUHG�LQ�WKH�VDPH
GUDZLQJ���6FKDQV��9DQ�GHU��������6LQFH�WKHQ�
WKH�FRPSXWHUV�KDYH�RQO\�LQFUHDVHG�LQ
FRPSXWLQJ�SRZHU�DQG�VWRUDJH�VSDFH��1RZ�LW
LV�SRVVLEOH�WR�QRW�MXVW�PHUHO\�XVH�D�GLJLWDO
YHUVLRQ�RI� D�GUDZLQJ��EXW�WR�PRGHO�WKH
JHRGDWD�LQ���GLPHQVLRQV��

7KLV�VHSDUDWLRQ�LV�GHVFULEHG�DV�D�VHSDUDWLRQ
EHWZHHQ�GDWD�PRGHO�DQG�YLVXDOL]DWLRQ
PRGHO��9DQ�GHU�6FKDQV�VKRZV�WKDW�WKH
VHSDUDWLRQ�LV�WUDQV�GLPHQVLRQDO��ILJXUH������
$���GLPHQVLRQDO���'��GDWD�PRGHO�FDQ�EH
YLVXDOL]HG�ZLWK�D���GLPHQVLRQDO���'�
YLVXDOL]DWLRQ�PRGHO��IRU�H[DPSOH�D�PDS�
�3HUVRQDO�FRPPXQLFDWLRQ�

:LWK�WKH�DUULYDO�RI� �'�YLVXDOL]DWLRQ�DQG�LQ
SDUWLFXODU�9LUWXDO�5HDOLW\��95��D�QHZ
SUREOHP�KDV�DUULYHG��1RW�RQO\�WKH��JHR�GDWD
KDV�WR�EH�YLVXDOL]HG�EXW�WKH�SHUVRQ�ZKR
H[SORUHV�WKH�GDWD�KDV�WR�EH�UHSUHVHQWHG�DV
ZHOO��+H�LV�QR�ORQJHU�RXWVLGH�WKH

YLVXDOL]DWLRQ�PRGHO��KH�LV�DQ�LQWHJUDWHG�SDUW
RI� LW��+H�KDV�WR�PRYH�KLPVHOI� WKURXJK�WKH
�'�GDWD��LQVWHDG�RI�PRYLQJ�WKH�PDS�
�+DQVRQ�HW�DO���������

,Q�WKLV�FKDSWHU�,�ZLOO�GLVFXVV�FXUUHQW
GHYHORSPHQWV�LQ��'�GDWD�PRGHOV�DQG��'
YLVXDOL]DWLRQ�PRGHOV��$W�WKH�HQG�,�ZLOO
GLVFXVV�ZD\V�WR�UHSUHVHQW�WKH�XVHU�LQ�D��'
YLVXDOL]DWLRQ�PRGHO��7R�OLPLW�WKH�UDQJH�RI
GHYHORSPHQWV�,�ZLOO�RQO\�ORRN�DW�WKH�VR�
FDOOHG�UHDOLW\�EDVHG��'�PRGHOV��5HDOLW\�
EDVHG��'�PRGHOV�WU\�WR�FUHDWH�D��'
HQYLURQPHQW�ZLWK�D�KLJK�OHYHO�RI� UHDOLVP�
XVLQJ�SKRWR�UHDOLVWLF�WH[WXUHV�DQG�RWKHU
WHFKQLTXHV��

ILJXUH�����7KH�GLIIHUHQW�SRVVLEOH�GDWD�PRGHO�DQG�YLVXDOL]DWLRQ�PRGHO
FRPELQDWLRQV���)UHH�WR�6FKDQV��9DQ�GHU�������
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��*HRGDWD�YLVXDOL]DWLRQ

�

7ZR�W\SHV�RI� �'�GDWD�PRGHOV��JHRPHWULFDO
DQG�WRSRORJLFDO��KDYH�EHHQ�H[DPLQHG�LQ
PDQ\�VWXGLHV��7KH�JHRPHWULF�PRGHO
FRQWDLQV�LQIRUPDWLRQ�RQ�WKH�VKDSH�DQG�VL]H
RI� WKH�GLIIHUHQW�VSDWLDO�HQWLWLHV�DQG�WKH
WRSRORJLFDO�PRGHO�FRQWDLQV�LQIRUPDWLRQ�RQ
WKH�UHODWLRQVKLSV�EHWZHHQ�VSDWLDO�HQWLWLHV�

*HRPHWULFDO�PRGHOV�DUH�PRUH�LQWXLWLYH�DQG
HDVLHU�WR�LPSOHPHQW�WKDQ�WRSRORJLFDO
PRGHOV��6HYHUDO�PDLQVWUHDP�'DWD�%DVH
0DQDJHPHQW�6\VWHPV��'%06V��VXSSRUW
VSDWLDO�REMHFWV�RUJDQLVHG�LQ�JHRPHWULFDO

PRGHOV��0RVW�RI� WKH�WLPH�WKH\�FDQ�RQO\
GLVSOD\��'�REMHFWV�LQ��'��KHQFH�RQO\��'
VSDWLDO�RSHUDWLRQV�DUH�VXSSRUWHG��$�UHDO��'
JHRPHWULFDO�'%06�KDV�\HW�WR�EH
GHYHORSPHQW��7KH�GHYHORSPHQW�RI� �'
WRSRORJLFDO�PRGHOV�LV�HYHQ�PRUH�FRPSOH[
WKDQ�WKH��'�JHRPHWULFDO�PRGHOV��0DQ\�*,6
DSSOLFDWLRQV�ZRUN�ZLWK��'�WRSRORJLFDO�GDWD
PRGHOV��%XW�WKH�WKLUG�GLPHQVLRQ�LQWURGXFHV
D�QXPEHU�RI� QHZ�LVVXHV�LQ�UHSUHVHQWLQJ�WKH
REMHFWV�DQG�LQ�GHWHFWLQJ�WKHLU�UHODWLRQVKLSV�
'LIIHUHQW�DSSOLFDWLRQV�UHTXLUH�GLIIHUHQW��'
WRSRORJLFDO�PRGHOV��WKHUH�LV�QRW��\HW��RQH

��� ,QWURGXFWLRQ

��� �'�GDWD�PRGHOV



��*HRGDWD�YLVXDOL]DWLRQ
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�'�WRSRORJLFDO�PRGHO�WKDW�VXLWV�DOO
DSSOLFDWLRQV��)RU�HDFK�DSSOLFDWLRQ�RQH�KDV�WR
FRQVLGHU�WKH�W\SH�RI�PRGHO�UHTXLUHG��$
PRGHO�WKDW�LV�JRRG�IRU��'�VSDWLDO�DQDO\VLV
PD\�H[KLELW�D�GLVVDWLVIDFWRU\�SHUIRUPDQFH
RQ��'�YLVXDOL]DWLRQ�DQG�QDYLJDWLRQ�
�=ODWDQRYD�HW�DO���������

9DQ�2RVWHURP�HW�DO���������SURSRVH�D
VROXWLRQ�IRU�WKH�UHTXLUHG�FKRLFH��7KH\
VXJJHVW�WKH�XVH�RI� D�JHQHULF�WRSRORJ\�PHWD
GDWD�WDEOH�DQG�VWRUHG�SURFHGXUHV��ZKLFK�XVH
WKLV�PHWDGDWD�WR�UHDOL]H�WKH�JHRPHWU\��7KLV
PDNHV�LW�SRVVLEOH�WR�KDYH�WKH�DGYDQWDJHV�RI
D�WRSRORJLF�PRGHO��H�J��QR�UHGXQGDQF\��DQG
WKDW�RI� D�JHRPHWULF�PRGHO��H�J��IDVWHU
SUHVHQWDWLRQ��

,�DOVR�ORRNHG�PRUH�LQ�GHSWK�LQWR�RQH�RI� WKH
�'�WRSRORJLFDO�PRGHOV��7KLV�LV�WKH�6LPSOH
6SDWLDO�0RGHO�SUHVHQWHG�E\�=ODWDQRYD�HW�DO�
��������7KHLU�DLP�ZDV�WR�GHYHORS�D�QHZ�GDWD
PRGHO�WKDW�VXSSRUWV��'�WRSRORJ\��IRU
VSDWLDO�DQDO\VHV��DQG�TXLFN�DQG�FRUUHFW��'
YLVXDOL]DWLRQ�RQ�WKH�:HE��7KH�NH\
FKDUDFWHULVWLFV�RI� WKH�SURSRVHG�GDWD�PRGHO
DUH��VXSSRUW�IRU��'�JHRPHWU\�	�WRSRORJ\
IRU�H[WHQGHG�VSDWLDO�DQDO\VLV�DQG�IDFLOLWDWLQJ
LQWHUDFWLYH�YLVXDOL]DWLRQ��

7KH�FRUH�RI� WKH�FRQFHSWXDO�PRGHO�LV�WR
UHSUHVHQW�WKH�JHRPHWU\�RI� WKH�GDWD��7KH\
XVHG�IRXU�JHRPHWULF�REMHFWV��SRLQW��OLQH�
VXUIDFH��ERG\��DQG�WZR�FRQVWUXFWLYH�REMHFWV�
QRGH��IDFH��(DFK�JHRPHWULF�REMHFW�FDQ�EH
DVVRFLDWHG�ZLWK�WKHPDWLF�PHDQLQJ��7KH
FRQVWUXFWLYH�REMHFWV�ZHUH�XVHG�WR�EXLOG�WKH
JHRPHWULF�REMHFWV��7KH�RPLVVLRQ�RI� DUFV
PDGH�WKH�FRQFHSWXDO�PRGHO�PXFK�VLPSOHU
WKDQ�RWKHU��'�PRGHOV��

(YHU\�REMHFW�KDV�LWV�RZQ�XQLTXH�LGHQWLILHU�
7R�IXOO\�GHVFULEH�D�VSDWLDO�REMHFW�WKH
DWWULEXWHV��UHODWLRQVKLSV��EHKDYLRU�DQG
VFHQDULR�DUH�FRQVLGHUHG��GLYLGHG�LQWR�D
JHRPHWULF�DQG�D�WKHPDWLF�GRPDLQ��7KH
DWWULEXWHV�GHQRWH�VHPDQWLF��JHRPHWULF�DQG
UDGLRPHWULF�SURSHUWLHV��UDGLRPHWULF
SURSHUWLHV�GHILQH�WKH�UHQGHULQJ�RI� REMHFWV�
(YHU\WKLQJ�LV�VWRUHG�LQWR�D�5HODWLRQDO
'%06��5'%06���SURYLGLQJ�VWDQGDUG�64/
TXHU\LQJ���=ODWDQRYD�HW�DO��������

:KLOH��'�*,6�IRFXVHV�SULPDULO\�RQ
FDUWRJUDSKLF�SUHVHQWDWLRQ���'�*,6�IRFXVHV
RQ�SUHVHQWLQJ�WKH�GDWD�ZLWK�D�KLJK�OHYHO�RI
UHDOLVP��7KLV�UHTXLUHV�D�PRUH�FRPSOH[��'
GDWD�PRGHO��)RU�LQVWDQFH��D�UHDOLW\�EDVHG��'
REMHFW�W\SLFDOO\�FRQVLVWV�RI� D�FRQVLGHUDEOH
QXPEHU�RI� �'�HOHPHQWV��HDFK�ZLWK�WKHLU
RZQ�VHPDQWLFV�DQG�DSSHDUDQFH�LQIRUPDWLRQ�
$�UHDOLW\�EDVHG��'�*,6�UHTXLUHV�DOVR�PXOWL�
UHVROXWLRQ�RU�PXOWL�UHSUHVHQWDWLRQV��LQ�RQH
YLHZ�WKHUH�DUH�REMHFWV�RI� GLIIHUHQW
UHVROXWLRQV���1HELNHU�������

7KLV�LQFUHDVHG�UHDOLVP�WRJHWKHU�ZLWK�WKH
PRUH�FRPSOH[�WRSRORJ\�RI� WKH�WKLUG
GLPHQVLRQ�UHTXLUHV�FRPSOH[�GDWD�PRGHOV
WKDW�VWLOO�KDYH�D�JRRG�SHUIRUPDQFH�RQ
YLVXDOL]DWLRQ�DQG�QDYLJDWLRQ��

=ODWDQRYD�HW�DO���������UHGXFH�WKLV
FRPSOH[LW\�E\�VLPSOLI\LQJ�WKHLU�JHRPHWULF
PRGHO��7KH\�VWRUH�DOO�WKH�DWWULEXWHV�RI� WKHVH
REMHFWV�WRJHWKHU�ZLWK�WKH�REMHFW�XQLTXH�,'
LQ�D�GHGLFDWHG�5'%06��6XFK�D�5'%06�FDQ
ERWK�VWRUH�ODUJH�DPRXQWV�RI� GDWD�DQG
SHUIRUP�64/�TXHULHV�RQ�LW��



��*HRGDWD�YLVXDOL]DWLRQ
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7KH�YLVXDOL]DWLRQ�RI� GDWD�LQ��'�KDV
FRQWLQXHG�WR�JURZQ�LQ�LPSRUWDQFH��2QH
UHDVRQ�LV�MXVW�WKDW�LV�SRVVLEOH��$QRWKHU
UHDVRQ�LV�WKDW�WKH�WKLUG�GLPHQVLRQ�KHOSV�LQ
GLVSOD\LQJ�FRPSOH[�VSDWLDO�LQIRUPDWLRQ��7KH
IDPLOLDU�ORRN�RI�ZHOO�NQRZQ�REMHFWV�KHOSV
WKH�YLHZHU�WR�FRQFHQWUDWH�RQ�WKH�DQDO\VLV
SUREOHP���+LOEULQJ�������

7KHUH�DUH�GLIIHUHQW�WHFKQLTXHV�DYDLODEOH�IRU
YLVXDOL]LQJ�GDWD�LQ��'��$Q�LPSRUWDQW
OLPLWDWLRQ�LV�WKH�KDUGZDUH�DYDLODEOH�IRU�WKH
XVHUV��$OWKRXJK�LPPHUVLYH��'��H�J��&$9(�
�'�JRJJOHV�DQG�JORYHV��SUREDEO\�FDSWXUHV
WKH�SXEOLF·V�LPDJLQDWLRQ�WKH�PRVW��LW�LV�QRW
DQ�LQWHUHVWLQJ�WHFKQLTXH�IRU�WKLV�DSSOLFDWLRQ�
7KH�WDUJHWHG�XVHUV��QRUPDO�FLWL]HQV�DQG�ORFDO
JRYHUQPHQWV��GR�QRW�W\SLFDOO\�RZQ�WKH
UHTXLUHG�KDUGZDUH�QRU�KDYH�HDV\�DFFHVV
�%KXQX�HW�DO���������7KH\�GR�RZQ�VWDQGDUG
GHVNWRS�3&V�RU�KDYH�UHODWLYH�HDV\�DFFHVV�WR
RQH�

7KHUH�LV�D�WUHQG�WRZDUGV�V\VWHPV�WKDW�ZRUN
RQ�WKRVH�VWDQGDUG�3&V���+DNOD\�������
7\SLFDOO\�WKHVH�V\VWHPV�XVH�950/�WR�FUHDWH
D��'�YLVXDOL]DWLRQ��5K\QH���������EXW�RWKHU
WHFKQLTXHV�OLNH�-DYD�'��0DQRKDUDQ�HW�DO��
��������'�JDPH�HQJLQHV��)XFKV�HW�DO��������
RU�KRPH�PDGH��'�HQJLQHV��1HELNHU�������
DUH�XVHG�DV�ZHOO��(YHU\��'�YLVXDOL]DWLRQ
PRGHO�QHHGV�D��'�UHQGHU�HQJLQH�WR�GLVSOD\
WKH��'�HQYLURQPHQW�RQ�VFUHHQ��%XW�LW�QHHGV
WR�LQFRUSRUDWH�PRUH�WKDQ�MXVW�D�UHQGHU
HQJLQH��7KH�IROORZLQJ�OLVW�VKRZV�VRPH
LVVXHV�WKDW�WKH��'�YLVXDOL]DWLRQ�PRGHO�QHHGV
WR�DGGUHVV�
� �'�REMHFW�DSSHDUDQFH��4XLWH�RIWHQ�D��'

REMHFW�PLJKW�KDYH�GLIIHUHQW�DSSHDUDQFH
VHWWLQJV��GHSHQGLQJ�RQ�WKH�DSSOLFDWLRQ
DQG�WKH�FRQWH[W�

� 9LHZSRLQW�LQIRUPDWLRQ��7KLV�LQFOXGHV
LQIRUPDWLRQ�RI� WKH�SRVLWLRQ�RI� WKH

YLHZHU��WKH�RULHQWDWLRQ��DQG�YLHZSRLQW
GHVFULSWLRQV�EXW�DOVR�REMHFW�VSHFLILF
LQIRUPDWLRQ�

� 6FHQH�OLJKWLQJ��$�UHDOLW\�EDVHG
YLVXDOL]DWLRQ�VKRXOG�LQFOXGH�VXSSRUW�IRU
GLIIHUHQW�OLJKWLQJ�VHWWLQJV��ERWK�ORFDO�DQG
JOREDO�

� 1DYLJDWLRQ��7KH�XVHU�VKRXOG�KDYH�D
GHJUHH�RI� IUHHGRP�WR�QDYLJDWH�DQG
H[SORUH�WKH�GDWD���1HELNHU��������

,Q�WKH�ERRN�RI�)LVKHU�HW�DO��WKHUH�LV�D
FKDSWHU�RQ�D�UHVHDUFK�WR�YLVXDOL]H
VXVWDLQDEOH�DJULFXOWXUDO�ODQGVFDSHV�WR
IDFLOLWDWH�GLVFXVVLRQV�ZLWK�VWDNHKROGHU�DERXW
GLIIHUHQW�VFHQDULRV��2QH�RI� WKH�UHVHDUFK
DLPV�ZDV�

�´7R�HYDOXDWH�WKH�SRWHQWLDO�RI� *,6�DQG�YLUWXDO
UHDOLW\�WHFKQLTXHV�DV�PHDQV�RI� YLVXDOL]LQJ
DOWHUQDWLYH�IXWXUH�ODQGVFDSHV�IRU�VWDNHKROGHUV�µ
�S�����/RYHWW�HW�DO��������

7KH�UHVHDUFK�IRFXVHG�RQ�D�VPDOO�SDUW�RI� WKH
8.��IURP�ZKLFK�WKH\�REWDLQHG�ODQGXVH�GDWD
DQG�HOHYDWLRQ�GDWD��8VLQJ�WKLV�GDWD�WKH\
FDPH�XS�ZLWK�WZR�YLVXDOL]DWLRQ�PHWKRGV�
ODUJH��'�FRORU�PDSV�DQG��'�950/�PRGHOV�
)RU�HDFK�RI� WKH�IRXU�DOWHUQDWLYH�ODQGVFDSH
VFHQDULRV�WKH\�FUHDWHG�VXFK�D�PDS�DQG�D
950/�PRGHO��%DVLFDOO\�WKDW�ZDV�D�YHFWRU
PDS�GUDSHG�RYHU�D�'(0��7R�IXUWKHU
HQKDQFH�WKH�UHDOLVP�RI� WKH�950/�PRGHOV
WKH\�DGGHG��'�WUHHV��KHGJHV�DQG�KRXVHV
ZKHUH�QHHGHG��,W�ZDV�SRVVLEOH�WR�QDYLJDWH
IUHHO\�DURXQG�XVLQJ�WKH�LQEXLOW�QDYLJDWLRQ
FRQWUROV�RI� WKH�950/�YLHZHU��7KH\�DOVR
SURYLGHG�D�VHW�RI� SUHGHILQHG�YLHZSRLQWV�DQG
DQ�DQLPDWHG�WRXU��7KH�ODWWHU�ZDV�IRXQG�YHU\
XVHIXO�VLQFH�LW�ZDV�QRZ�SRVVLEOH�WR�OHW�WKH
WRXU�UXQ�IRU�D�IHZ�PLQXWHV�ZKLOH�WKH
GLIIHUHQW�SDUWLHV�GLVFXVVHG�WKH�YLVXDOL]HG
VFHQDULR��7KH�PDSV�DQG�PRGHOV�ZHUH

��� �'�YLVXDOL]DWLRQ�PRGHOV



��*HRGDWD�YLVXDOL]DWLRQ

�

SUHVHQWHG�WR�WKH�SDUWLFLSDQWV�DQG�ZHUH�DVNHG
IRU�WKHLU�FRPPHQWV��7KH�950/�PRGHOV�JRW
PL[HG�UHYLHZV�IURP�WKH�VWDNHKROGHUV��WKH\
KDG�WKH�SRWHQWLDO�WR�EH�XVHIXO�EXW�DGGLWLRQDO
GHWDLOV�DQG�WH[WXUHV�ZHUH�QHHGHG�IRU�EHWWHU
UHFRJQLWLRQ��)XUWKHUPRUH�LW�ZDV�WRR�VORZ
DQG�WKHUH�ZDV�QHHG�IRU�OLQNV�WR�H[WUD
LQIRUPDWLRQ�

�'�YLVXDOL]DWLRQ�KDV�EHHQ�UHODWLYHO\�HDV\
EHFDXVH�FRPSXWHUV�DUH�EDVLFDOO\��'��WKH\
KDYH��'�LQSXW�GHYLFHV��PRXVH�DQG�GUDZLQJ
SDG��DQG��'�RXWSXW�GHYLFHV��PRQLWRU�DQG
SULQWHU���9LVXDOL]LQJ�WKH�WKLUG�GLPHQVLRQ
UHTXLUHV�PXFK�WKRXJKW�RQ�KRZ�WKH�XVHU�LV
JRLQJ�WR�LQWHUDFW�ZLWK�LW���+LOEULQJ��������
�
7KH�SXUSRVH�RI� WKH�YLVXDOL]DWLRQ�GRQH�E\

/RYHWW�HW�DO����������ZDV�PDLQO\�WR�VKRZ�WKH
ODQGVFDSH�WR�WKH�GLIIHUHQW�VWDNHKROGHUV�
7KH\�FKRVH�SHUIRUPDQFH�RYHU�UHDOLVP��VR
WKH�YLVXDOL]DWLRQ�PRGHO�LV�NHSW�VLPSOH
ZLWKRXW�WKH�XVH�RI� SKRWR�UHDOLVWLF�WH[WXUHV�
�ILJXUH�����

9LUWXDO�PRGHOV�FDQ�EH�YLHZHG�IURP�GLIIHUHQW
YLHZSRLQWV��ERWK�ELUG·V�H\H�YLHZV�ZKLFK
TXLFNO\�JLYH�VXUYH\�LQIRUPDWLRQ�DQG�H\H�
OHYHO�SHUVSHFWLYHV�IURP�WKH�YDQWDJH�SRLQW�RI
SHGHVWULDQV�FDQ�EH�JHQHUDWHG���%KXQX�HW�DO��
������7KH�XVHU�LV�QRW�RXWVLGH�WKH�GDWD
DQ\PRUH��DV�WKH\�XVHG�WR�EH�ZLWK�PDSV��EXW
LQVLGH�WKH�GDWD��7KH�XVHU�KDV�WR�EH�YLVXDOL]HG
LQ�WKH��'�HQYLURQPHQW�DV�ZHOO��7KLV�LV
REYLRXVO\�WKH�FDVH�LQ�D�PXOWL�XVHU�VHWWLQJ
ZKHUH�WKH�GLIIHUHQW�SDUWLFLSDQWV�FDQ�PHHW
HDFK�RWKHU��%XW�DOVR�LQ�D�VLQJOH�XVHU�FDVH�LW
KDV�LWV�DGYDQWDJHV��

,W�LV�VKRZQ�WKDW�XVHUV�TXLFNO\�ORRVH�WKHLU
RULHQWDWLRQ�LQ�D��'�YLUWXDO�HQYLURQPHQW�
�)HOOQHU�HW�DO���������+DQVRQ�HW�DO���������$
FRPPRQ�ZD\�RI� JHWWLQJ�ORVW�LV�WR
DFFLGHQWDOO\�HQG�XS�LQVLGH�DQ�REMHFW�ZLWKRXW
DQ\�GRRUV�RU�ZLQGRZV��7KLV�KDSSHQV�ZKHQ
WKHUH�LV�QR�FROOLVLRQ�GHWHFWLRQ��FUHDWLQJ�QRQ�
VROLG�ZDOOV�ZKHUH�WKH�XVHU�H[SHFWV�VROLG
ZDOOV���)HOOQHU�HW�DO���������&ROOLVLRQ
GHWHFWLRQ�LV�RQO\�SRVVLEOH�LI� WKH�SURJUDP

NQRZV�ZKHUH�WKH�XVHU�LV�ORFDWHG��LW�QHHGV�WR
EH�YLVXDOL]HG�IRU�WKH�SURJUDP��DQG�DV�VXFK
WKHUH�LV�QHHG�IRU�XVHU�YLVXDOL]DWLRQ�LQ�D
VLQJOH�XVHU�VHWWLQJ��

$YDWDUV�DUH�KXPDQRLG�HPERGLPHQWV
UHSUHVHQWLQJ�D�XVHU�LQ�D�YLUWXDO�HQYLURQPHQW�
6LQFH�HDFK�DYDWDU�LV�ERWK�SDUW�RI� WKH
SHUFHLYHG�HQYLURQPHQW�DQG�UHSUHVHQWV�WKH
XVHU�WKDW�SHUFHLYHV��LQKDELWDQWV�GHYHORS�D
VWURQJ�VHQVH�RI�PXWXDO�DZDUHQHVV��6LQFH�WKH
DYDWDU�UHSUHVHQWV�WKH�XVHU�LW�FDQ�JLYH�GLUHFW
IHHGEDFN�WR�RWKHU�LQKDELWDQWV�UHJDUGLQJ�WKH
ORFDWLRQ��RULHQWDWLRQ�DQG�SRVVLEO\�RWKHU
LQIRUPDWLRQ�DERXW�D�XVHU��+RZHYHU�WKLV
GRHV�QRW�LPSO\�WKDW�D�JRRG�DYDWDU�LV�D�YHU\
UHDOLVWLF�KXPDQ�OLNH�DYDWDU��$�PRUH�DEVWUDFW
DSSURDFK�PD\�EH�PRUH�DSSURSULDWH��

7KHUH�DUH�WKUHH�DSSURDFKHV�WR�FRQWURO�DQ
DYDWDU�LQ�D�YLUWXDO�HQYLURQPHQW�
�� 'LUHFWO\�FRQWUROOHG��)DFH�DQG�ERG\

PRYHPHQWV�DUH�FDSWXUHG�DQG�WKH�DYDWDU�LV
PRGLILHG�DFFRUGLQJO\

ILJXUH�����9LHZ�RI� WKH�VWXG\�DUHD��/RYHWW�HW�DO�������

��� 8VHU�YLVXDOL]DWLRQ
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�� 8VHU�JXLGHG��7KH�XVHU�GHILQHV�WDVNV�DQG
PRYHPHQWV�WKURXJK�D�VHFRQGDU\�GHYLFH�
H�J��PRXVH�RU�NH\ERDUG�

�� $XWRQRPRXV��7KH�YLUWXDO�KXPDQ�LV
DVVXPHG�WR�KDYH�DQ�LQWHUQDO�VWDWH�WKDW
GHSHQGV�RQ�LWV�JRDOV�DQG�WKH
HQYLURQPHQW��7KH�XVHU�PRGLILHV�WKLV
VWDWH��H�J��UH�GHILQHV�JRDOV�DQG�VWDUW�QHZ
WDVNV��

�)DEUL�HW�DO���������

7KH�ILUVW�DSSURDFK�UHTXLUHV�PRWLRQ�FDSWXUH
GHYLFHV��ZKLFK�UXOHV�RXW�WKLV�DSSURDFK��VLQFH
LW�LV�QRW�DYDLODEOH�IRU�WKH�WDUJHWHG�XVHUV�
2WKHU�WKDQ�WKDW�LW�GRHV�QRW�UXOH�RXW�WKH�ULVN
RI� JHWWLQJ�ORVW��(VSHFLDOO\�ZKHQ�WKH�DYDWDU�LV
IO\LQJ�DQG�WKH�XVHU�LV�QRW�

7KH�VHFRQG�DSSURDFK�SURGXFHV�VRPH
FKDOOHQJHV��VLQFH�LW�W\SLFDOO\�XVHV�D���GHJUHH�
RI�IUHHGRP�FRQWUROOHU��VXFK�DV�D�PRXVH�WR
FRQWURO�IUHH��'�QDYLJDWLRQ��ZKLFK�LV��
GHJUHH�RI�IUHHGRP�QDYLJDWLRQ���+DQVRQ�HW
DO���������7KHUH�KDYH�EHHQ�VHYHUDO�DWWHPSWV
WR�VROYH�WKLV�SUREOHP���+DQVRQ�HW�DO��������
7DQ�HW�DO��������	�)HOOQHU�HW�DO���������7KH
PRVW�FRPPRQ�VROXWLRQ�LV�WR�OLPLW�WKH
GHJUHH�RI�IUHHGRP�LQ�VRPH�ZD\��2QH�ZD\�LV
WR�NHHS�WKH�XVHU�VWXFN�WR�WKH�JURXQG�DQG
DOORZ�KLP�WR�PRYH�DV�LI� KH�ZDV�ZDONLQJ�
$QRWKHU�LV�WR�SUHGHILQH�D�SDWK�WKDW�WKH�XVHU
WUDYHOV�ZKLOH�ORRNLQJ�DURXQG��

7KH�WKLUG�DSSURDFK�RSHQV�VRPH�LQWHUHVWLQJ
SRVVLELOLWLHV��,PEHUW�HW�DO���������SURSRVH�WR

XVH�WKH�DYDWDU�DV�DQ�DXWRQRPRXV�DJHQW�WR
JDWKHU�LQIRUPDWLRQ�IRU�WKH�XVHU��EXW�DOVR�WR
PDNH�FRQWDFW�ZLWK�RWKHU�XVHUV��E\�PHDQV�RI
WKHLU�DYDWDUV��ILJXUH�������1DNDQLVKL�������
VXJJHVW�WKDW�FRPSXWHU�FRQWUROOHG�DJHQWV�FDQ
DLG�LQ�GLVFXVVLRQV��+H�FUHDWHG�D�YLUWXDO
PHHWLQJ�HQYLURQPHQW�ZKHUH�SHRSOH�FRXOG
ZDON�DURXQG�DQG�WKHLU�DYDWDUV�ZHUH�´79�
OLNHµ�VKRZLQJ�YLGHR�DQG�DXGLR�RXWSXW�RI� D
ZHEFDP�DQG�PLFURSKRQH�VHWWLQJ���ILJXUH
�����$�FRPSXWHU�FRQWUROOHG�DJHQW
PRQLWRUHG�GLVFXVVLRQV�DQG�ZKHQ�D
GLVFXVVLRQ�IHOO�VLOHQW�LW�ZRXOG�WU\�WR�KHOS�WR
VWDUW�WKH�GLVFXVVLRQ�DJDLQ�

ILJXUH�����8VHU�DQG�DYDWDU�FRPPXQLFDWLRQ�LQ�D�YLUWXDO�HQYLURQPHQW
�,PEHUW�HW�DO��������

ILJXUH�����)UHHZDON��WKUHH�GLPHQVLRQDO�YLUWXDO�PHHWLQJ�VSDFH
�1DNDQLVKL������
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2QH�KDV�WR�FKRRVH�ERWK�D��'�GDWD�PRGHO
DQG�D��'�YLVXDOL]DWLRQ�PRGHO��,Q�ERWK�FDVHV
WKHUH�LV�QRW�\HW�RQH�XOWLPDWH�PRGHO�WKDW�FDQ
EH�DSSOLHG�LQ�HYHU\�VLWXDWLRQ��,Q�WKH�QH[W
FKDSWHUV�,�ZLOO�HODERUDWH�RQ�WKH�FKRLFHV�,
PDGH�GXULQJ�WKH�GHVLJQ�RI� WKH�DSSOLFDWLRQ�
)RU�QRZ�LW�LV�VXIILFLHQW�WR�VD\�WKDW�,�ZLOO
IRFXV�RQ�VSHHG�DQG�QRW�RQ��'�WRSRORJ\��WKH
DSSURDFK�RI�/RYHWW�HW�DO��LV�SUREDEO\�D
VXLWLQJ�RQH�

7KH�XVHU�YLVXDOL]DWLRQ�ZLOO�GHSHQG�RQ�WKH
DPRXQW�DQG�W\SH�RI� LQWHUDFWLRQ�WKH�XVHUV
ZLOO�KDYH�ZLWK�HDFK�RWKHU��,Q�WKH�QH[W
FKDSWHU�,�ZLOO�GLVFXVV�GLIIHUHQW�DVSHFWV�RI
JURXS�LQWHUDFWLRQ�LQ�FROODERUDWLYH�ZRUN�DQG
SDUWLFLSDWLYH�SODQQLQJ��

��� &RQFOXVLRQ



�� 3DUWLFLSDWLRQ�DQG�FRPPXQLFDWLRQ

��

0\�DSSOLFDWLRQ�LV�DLPHG�WR�DLG�WKH�SXEOLF
SDUWLFLSDWLRQ�SURFHVV�LQ�VSDWLDO�SODQQLQJ��,Q
PRVW�SODQQLQJ�SURMHFWV�ORFDO�FLWL]HQV�
VRFLHWDO�RUJDQL]DWLRQV�DQG�SUHVVXUH�JURXSV
DUH�LQYROYHG�WRJHWKHU�ZLWK�RQH�RU�PRUH
JRYHUQLQJ�ERGLHV���/DPPHUHQ��9DQ�HW�DO��
������

7KHVH�GLIIHUHQW�JURXSV�ZLOO�QHHG�WR�ZRUN

WRJHWKHU�DQG�FRPPXQLFDWH�ZLWK�HDFK�RWKHU�
$�ORW�RI� UHVHDUFK�KDV�EHHQ�GRQH�RQ
FROODERUDWLYH�ZRUN�DQG�JURXS
FRPPXQLFDWLRQ��,Q�WKLV�FKDSWHU�,�ZLOO
GLVFXVV�VRPH�DVSHFWV�RI� FROODERUDWLYH�ZRUN
DQG�JURXS�FRPPXQLFDWLRQ��EXW�ILUVW�,�ZLOO
H[SODLQ�ZKDW�SXEOLF�SDUWLFLSDWLRQ�LV�DQG�DW
ZKDW�OHYHO�RI� SDUWLFLSDWLRQ�P\�DSSOLFDWLRQ�LV
DLPHG�

��� ,QWURGXFWLRQ

6SDWLDO�SODQQLQJ�SURFHVVHV�DUH�EHFRPLQJ
LQFUHDVLQJO\�PRUH�FRPSOH[��6WDNHKROGHUV�DUH
EHFRPLQJ�PRUH�LQWHUHVWHG�LQ�JHWWLQJ
LQYROYHG�LQWR�WKH�SODQQLQJ�RI� WKH
HQYLURQPHQW�WKH\�OLYH�LQ���9XOOLQJV�HW�DO�
������,QYROYLQJ�WKHVH�VWDNHKROGHUV�UHTXLUHV
SDUWLFLSDWLYH�DQG�LQWHUDFWLYH�SODQQLQJ
PHWKRGV��.OXVNHQV��������GHILQHV
SDUWLFLSDWLYH�DQG�LQWHUDFWLYH�SODQQLQJ�DV
IROORZV�
¶���WKH�¶SDUWLFLSDWRU\·�SDUW�,�GHILQH�DV�WKH�SURFHVV
WKURXJK�ZKLFK�WKH�JRYHUQPHQW�GHYHORSV��QHZ�
VSDWLDO�SODQV�LQ�FR�RSHUDWLRQ�ZLWK�WKH�FLWL]HQV�ZKR
DUH�FRQFHUQHG��RU�DVVRFLDWHG��ZLWK�WKH�LPSDFW�RI� WKH
VSDWLDO�SODQ��3DUWLFLSDWRU\�H[SUHVVHV�WKH
LQYROYHPHQW�RI� ERWK�WKH�JRYHUQPHQW�DQG�WKH�FLWL]HQ�
���WKH�¶LQWHUDFWLYH·�SDUW�RI� WKH�QHZ�WUHQG�,�GHILQH
DV�WKH�FORVH�DQG�FRQWLQXRXV�PXWXDO�FR�RSHUDWLRQ�LQ
ZKLFK�NQRZOHGJH�DQG�LQIRUPDWLRQ�LV�H[FKDQJHG
EHWZHHQ�WKH�SDUWLFLSDWLQJ�LQGLYLGXDOV��DFWRUV��
,QWHUDFWLYH�H[SUHVVHV�WKH�UHODWLRQVKLSV�EHWZHHQ
JRYHUQPHQW�DQG�FLWL]HQ�·
�S����.OXVNHQV�������

9DQ�/DPPHUHQ�DQG�FROOHDJXHV��������KDYH
FRPSDUHG�VHYHUDO�OHYHOV�RI� SXEOLF
SDUWLFLSDWLRQ�IRXQG�LQ�OLWHUDWXUH��7KHUH�DUH
VLPLODULWLHV�DQG�GLIIHUHQFHV�EHWZHHQ�WKH
GLIIHUHQW�W\SRORJLHV�RI� SXEOLF�SDUWLFLSDWLRQ
LQ�WKH�SODQQLQJ�SURFHVV��%XW�WKH\�IRXQG�WKDW
DOO�WKH�OHYHOV�GHILQHG�E\�WKH
15/2�(GHOHQERV�	�0RQQLNKRI

FRUUHVSRQG�ZLWK�D�QXPEHU�RI� OHYHOV�GHILQHG
E\�RWKHUV��7KH\�FKRVH�WR�XVH�WKHVH�OHYHOV�IRU
WKHLU�UHVHDUFK��,�ZLOO�GR�WKH�VDPH�VLQFH�WKH
VDPH�UHDVRQV�DSSO\�IRU�WKLV�UHVHDUFK�DV�GLG
IRU�WKHLU�UHVHDUFK��H�J��VXLWDEOH�IRU�WKH�'XWFK
VLWXDWLRQ��VXLWDEOH�IRU�UXUDO�DUHDV��

.OXVNHQV��������JLYHV�D�JRRG�RYHUYLHZ�RI
WKH���GLIIHUHQW�OHYHOV�RI� SDUWLFLSDWLRQ�DV
GHILQHG�E\�15/2�(GHOHQERV�	
0RQQLNKRI��7KHVH�OHYHOV�DUH��,QIRUP�
&RQVXOW��$GYLVH��&R�3URGXFH�DQG�&R�
'HFLGH��
,QIRUP��$FWRUV�DUH�LQIRUPHG�RI� WKH�SODQV
E\�SODQQLQJ�RUJDQL]DWLRQ��7KH
FRPPXQLFDWLRQ�LV�RQH�VLGHG��WKH
RUJDQL]DWLRQ�LQIRUPV�WKH�DFWRUV��DQG�PRVW
RI� WKH�WLPH�LW�LV�PDVV�FRPPXQLFDWLRQ�
&RQVXOW��$FWRUV�DUH�DVNHG�IRU�WKHLU�RSLQLRQV
E\�PHDQV�RI� TXHVWLRQQDLUHV�DQG�VXFK�OLNH�
7KH�FRPPXQLFDWLRQ�LV�PRUH�LQWHUDFWLYH�
$GYLFH��$FWRUV�JLYH�WKHLU�RSLQLRQV�GXULQJ
PHHWLQJV�DQG�SURYLGH�RWKHU�DFWRUV�ZLWK�QHZ
LQIRUPDWLRQ��7KH�JLYHQ�DGYLFH�FDQ�EH�XVHG
WR�DGMXVW�VSDWLDO�SODQV�
&R�3URGXFH��$FWRUV�SDUWLFLSDWH�LQ�MRLQW
DQDO\VLV��ZKLFK�OHDG�WR�QHZ�SODQV��,W�ZRUNV
ZLWK�VPDOO�LQWHUGLVFLSOLQDU\�JURXSV�
&R�'HFLGH��$FWRUV�SDUWLFLSDWH�LQ�WKH
GHFLVLRQ�SURFHVV��7KLV�LV�WKH�KLJKHVW�OHYHO�RI
SDUWLFLSDWLRQ�DQG�WKH�DFWRUV�DUH�FR�
UHVSRQVLEOH��

��� 3DUWLFLSDWLYH�DQG�LQWHUDFWLYH�SODQQLQJ
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3UHHFH�HW�DO���������PDNH�D�GLVWLQFWLRQ
EHWZHHQ�FRPPXQLFDWLRQ�LQYROYLQJ�WZR
LQGLYLGXDOV�DQG�FRPPXQLFDWLRQ�LQYROYLQJ
PRUH�WKDQ�WZR�LQGLYLGXDOV��JURXS
FRPPXQLFDWLRQ��7KH\�DOVR�PDNH�D
GLVWLQFWLRQ�EHWZHHQ�PHGLDWHG�DQG�QRQ�
PHGLDWHG�FRPPXQLFDWLRQ��7KH\�REVHUYH
WKDW�WKH�H[WHQW�WR�ZKLFK�ZH�FDQ�XQGHUVWDQG
DQG�FRPPXQLFDWH�ZLWK�HDFK�SHRSOH�YDULHV
FRQVLGHUDEO\�GHSHQGLQJ�RQ�WKH�SUHVHQFH�DQG
W\SH�RI�PHGLD�WKDW�LV�XVHG��,Q�QRQ�PHGLDWHG
FRPPXQLFDWLRQ�WKH�FRQWURO�DQG�VHTXHQFLQJ
RI� FRQYHUVDWLRQ�LV�IDFLOLWDWHG�WKURXJK�WKH
XVH�RI� QRQ�YHUEDO�FRPPXQLFDWLRQ�
0HGLDWHG�FRPPXQLFDWLRQ�RIWHQ�ODFNV�WKHVH
FOXHV��2Q�WKH�RWKHU�KDQG��SHRSOH�ZKR�ILQG�LW
GLIILFXOW�WR�WDON�LQ�IDFH�WR�IDFH�PHHWLQJV�FDQ
ILQG�D�FRPSXWHU�FRQIHUHQFLQJ�V\VWHP�OHVV
WKUHDWHQLQJ��

0DF(DFKUHQ��������HODERUDWHV�RQ�WKH
GLVWLQFWLRQ�RI� JURXS�FRPPXQLFDWLRQ��+H
DOVR�PDNHV�WKH�GLVWLQFWLRQ�EHWZHHQ�QRQ�
PHGLDWHG�DQG�PHGLDWHG��FDOOLQJ�LW�VDPH�SODFH
DQG�GLIIHUHQW�SODFH�FRPPXQLFDWLRQ�
$OWKRXJK�LW�LV�WHFKQLFDOO\�QRW�WKH�VDPH
GLVWLQFWLRQ��WKH\�DUH�FRPSDUDEOH��,Q�QRQ�
PHGLDWHG�FRPPXQLFDWLRQ�WKH�SHUVRQV�KDYH
WR�EH�LQ�WKH�VDPH�URRP�DQG�ZLWK�VDPH�SODFH
FRPPXQLFDWLRQ�WKHUH�FDQ�EH
FRPPXQLFDWLRQ�ZLWKRXW�PHGLDWLRQ�E\
GHYLFHV��7KH�RWKHU�GLVWLQFWLRQ�KH�PDNHV�LV
EHWZHHQ�VDPH�WLPH�DQG�GLIIHUHQW�WLPH
FRPPXQLFDWLRQ���ILJXUH�����7KH�IRXU
SRVVLEOH�VSDWLDO�WHPSRUDO�VLWXDWLRQV�DUH�
6DPH�3ODFH�6DPH�7LPH��6367���6DPH�3ODFH
'LIIHUHQW�7LPH��63'7���'LIIHUHQW�3ODFH

6DPH�7LPH��'367��DQG�'LIIHUHQW�3ODFH
'LIIHUHQW�7LPH��'3'7��FRPPXQLFDWLRQ�

$FFRUGLQJ�WR�0DF(DFKUHQ�HW�DO��������
LQWHUDFWLRQ�DPRQJ�SDUWLFLSDQWV�ZLWKLQ
JHRFROODERUDWLYH�HQYLURQPHQWV�LQYROYHV��DW
OHDVW��WKUHH�LQWHUUHODWHG�IDFWRUV���ILJXUH�����

)LUVW�WKHUH�LV�JURXS�VL]H�DQG�DJJUHJDWLRQ��KRZ
PDQ\�SDUWLFLSDQWV�DUH�FROODERUDWLQJ�DQG�LQ
ZKDW��LI� DQ\��VXEJURXSV�DUH�WKH\�RUJDQL]HG
LQWR"�3UHHFH�HW�DO���������DOVR�QRWLFH�WKDW
JURXS�VL]H�PDWWHUV��7KH\�REVHUYH�WKDW�WKH
HIILFLHQF\�RI� FRPPXQLFDWLRQ�GHFUHDVHV�ZLWK

0\�DSSOLFDWLRQ�LV�DLPHG�DW�WKH�´DGYLVHµ�OHYHO
RI� SDUWLFLSDWLRQ��DOWKRXJK�LW�PLJKW�EH�XVHIXO
IRU�WKH�´FRQVXOWµ�OHYHO�DV�ZHOO��7KLV�PHDQV
WKDW�LW�LV�LPSRUWDQW�IRU�SDUWLFLSDQWV�WR�EH
DEOH�WR�FRPPXQLFDWH�ZLWK�HDFK�RWKHU��6LQFH

WKLV�LQYROYHV�W\SLFDOO\�PRUH�WKDQ�WZR
SHUVRQV�LW�LV�JRRG�WR�KDYH�VRPH
XQGHUVWDQGLQJ�KRZ�JURXS�FRPPXQLFDWLRQ
DQG�JURXS�SURFHVVHV�ZRUN�

��� *URXS�FRPPXQLFDWLRQ

ILJXUH�����6SDWLDO�WHPSRUDO�VLWXDWLRQV�IRU�JURXS�ZRUN
�0DF(DFKUHQ�������

ILJXUH�����7KUHH�NH\�IDFWRUV�LQ�JURXS�LQWHUDFWLRQ��0DF(DFKUHQ�HW
DO��������

Same Time Different Time

Same

Place

Different

Place

emergency

response

coordination

air traffic flow

control center

multi-university

team data

exploration

threaded

asynchronous

discussion
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:RUNLQJ�LQ�JURXSV�LV�QRW�D�WULYLDO�WDVN�
FRPPXQLFDWLRQ�LV�JHWWLQJ�PRUH�FRPSOH[
ZKHQ�PRUH�SHRSOH�DUH�LQYROYHG��8VLQJ
PHGLDWHG�FRPPXQLFDWLRQ�PDNHV�WKDW
SURFHVV�HYHQ�PRUH�FRPSOH[��,Q�WKH�ILHOG�RI
FROODERUDWLYH�OHDUQLQJ�VHYHUDO�SHRSOH�KDYH
GRQH�UHVHDUFK�RQ�VRFLDO�LQWHUDFWLRQ�ZLWKLQ
FROODERUDWLYH�FRPSXWHU�HQYLURQPHQWV��$Q
LPSRUWDQW�WRSLF�LQ�WKHVH�UHVHDUFKHV�LV�WKH
HIIHFWLYHQHVV�RI� FROODERUDWLYH�OHDUQLQJ�
.UHLMQV�HW�DO���������LGHQWLI\�RQH�NH\
HOHPHQW��VRFLDO�LQWHUDFWLRQ��,I� WKHUH�LV
FROODERUDWLRQ�WKHQ�VRFLDO�LQWHUDFWLRQ�FDQ�EH
IRXQG�LQ�LW��DQG�YLFH�YHUVD��LI� WKHUH�LV�QR
VRFLDO�LQWHUDFWLRQ�WKHQ�WKHUH�LV�DOVR�QR�UHDO
FROODERUDWLRQ��6WHLQ�HW�DO���������OLQN
LQWHUDFWLRQ�ZLWK�VRFLDO�SUHVHQFH��
´6RFLDO�SUHVHQFH�LQYROYHV�WKH�DELOLW\�RI� SHRSOH�WR�EH
SHUFHLYHG�DV�UHDO��WKUHH�GLPHQVLRQDO�EHLQJV�GHVSLWH

QRW�FRPPXQLFDWLQJ�IDFH�WR�IDFH�µ
�S�����6WHLQ�HW�DO��������
7KH�JUHDWHU�WKH�SHUFHLYHG�VRFLDO�SUHVHQFH
WKH�KLJKHU�WKH�LQWHUDFWLRQ�ZLOO�EH��

)RU�GHVLJQHUV�RI� FROODERUDWLYH
HQYLURQPHQWV��.UHLMQV�HW�DO���������LGHQWLI\
WZR�SLWIDOOV��7KH�ILUVW�LV�WKDW�VRFLDO
LQWHUDFWLRQ�LV�WDNHQ�IRU�JUDQWHG��7KH
PDMRULW\�RI� HGXFDWRUV�WKLQN�WKDW�EHFDXVH�LQ
IDFH�WR�IDFH�OHDUQLQJ�JURXSV�VRFLDO
LQWHUDFWLRQ�LV�¶HDV\·�WR�DFKLHYH�WKH�VDPH
DSSOLHV�IRU�GLVWULEXWHG�OHDUQLQJ�JURXSV��%XW
VRFLDO�LQWHUDFWLRQ�FDQ�QR�PRUH�EH�WDNHQ�IRU
JUDQWHG�LQ�FRPSXWHU�VHWWLQJV�WKDQ�LW�FDQ�EH
LQ�IDFH�WR�IDFH�VHWWLQJV�VXFK�DV�OHFWXUH�KDOOV�
7KH�H[SHFWDWLRQV�RQ�VRFLDO�LQWHUDFWLRQ�LQ�D
FRPSXWHU�VHWWLQJ�DUH�DOUHDG\�XQUHDOLVWLFDOO\
KLJK�DQG�WKH�FRPSXWHU�LQWURGXFHV�QHZ

DQ�LQFUHDVH�RI� WKH�QXPEHU�RI� SDUWLFLSDQWV�
6HFRQG�WKHUH�LV�WKH�WRSRORJ\�RI� FRQQHFWLRQV
DPRQJ�JURXS�PHPEHUV�RU�VXEJURXSV��ZKR
LV�FRQQHFWHG�WR�ZKRP"�3RVVLEOH�FRQQHFWLRQ
W\SHV�LQFOXGH�VLWXDWLRQV�ZKHUH�HYHU\ERG\�LV
FRQQHFWHG�WR�HYHU\ERG\��H�J��VWXGHQWV�XVLQJ
D�PXOWL�SDUWLFLSDQW�FKDW��KLHUDUFKLFDO
QHWZRUNV��H�J��PLOLWDU\�ZKHUH
FRPPXQLFDWLRQ�EHWZHHQ�XQLWV�JRHV�WKURXJK
WKH�XQLW�OHDGHU�DQG�PDQ\�RWKHUV�

7KLUG�WKHUH�DUH�FRQVWUDLQWV�RQ�IRUP�DQG�IORZ�RI
LQIRUPDWLRQ�DPRQJ�SDUWLFLSDQWV��ZKDW
SURPRWHV�RU�LPSHGHV�LQIRUPDWLRQ
GLVVHPLQDWLRQ�FUXFLDO�WR�FROODERUDWLRQ"
:KLOH�SDUWO\�D�WHFKQRORJLFDO�LVVXH��WKHVH
FRQVWUDLQWV�DUH�RIWHQ�WKH�UHVXOW�RI� VRFLDO
VWUXFWXUHV��)RU�H[DPSOH��FRPPXQLFDWLRQ
IURP�D�FULVLV�PDQDJHPHQW�WHDP�ZLOO�LQFOXGH
ERWK�LQIRUPDWLRQ�DQG�GLUHFWLYHV��ZKLOH�WKH
FRPPXQLFDWLRQ�WR�WKH�FULVLV�WHDP�ZLOO�RQO\
FRQWDLQ�LQIRUPDWLRQ��$FFRUGLQJ�WR�1RYLFN
DQG�:DOSROH��������LQ�3UHHFH�HW�DO�������

WKHVH�FRQVWUDLQV�FDQ�LPSURYH�WKH�HIILFLHQF\
RI�PXOWL�SDUW\�FRPPXQLFDWLRQ��3DUWLFLSDQWV
ILQG�LW�GLIILFXOW�WR�PDQDJH�WKH�LQFUHDVHG
DPRXQW�RI� FRRUGLQDWLRQ�WKDW�LV�UHTXLUHG
ZKHQ�PXOWLSOH�SDUWLFLSDQWV�DUH�LQYROYHG�
6RFLDO�SURWRFROV��FRQVWUDLQV�RQ�IRUP�DQG
IORZ��HQDEOHV�WKH�SDUWLFLSDQWV�WR�FRSH�EHWWHU�

7KH�HIILFLHQF\�FDQ�DOVR�EH�LPSURYHG
GHSHQGLQJ�RQ�WKH�W\SH�RI� FRPPXQLFDWLRQ
QHWZRUN�HVWDEOLVKHG�LQ�WKH�JURXS��/HDYLWW
�������IRXQG�WKDW�D�¶ZKHHO·�DUUDQJHPHQW
�ILJXUH�������ZKHUHE\�WKH�FRPPXQLFDWLRQ
ZDV�FKDQQHOHG�WKURXJK�D�FHQWUDO�SHUVRQ��ZDV

ILJXUH������ZKHHO�DQG�FLUFOH�FRPPXQLFDWLRQ�QHWZRUNV��3UHHFH�HWDO��
�����

��� 'LJLWDO�VRFLDO�LQWHUDFWLRQ
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EDUULHUV�E\�OLPLWLQJ�WKH�QXPEHU�RI� FXHV�DQG
VHQVHV�WKDW�FDQ�EH�LQYROYHG��

7KH�VHFRQG�LV�UHVWULFWLQJ�VRFLDO�LQWHUDFWLRQ
WR�FRJQLWLYH�SURFHVVHV��7KLV�PLJKW�QRW�EH
HQRXJK��:HJHULI� �FLWHG�LQ�.UHLMQV�HW�DO��
������QRWHG�WKDW�´IRUPLQJ�D�VHQVH�RI� FRPPXQLW\�
ZKHUH�SHRSOH�IHHO�WKH\�ZLOO�EH�WUHDWHG
V\PSDWKHWLFDOO\�E\�WKHLU�IHOORZV��VHHPV�WR�EH�D
QHFHVVDU\�ILUVW�VWHS�IRU�FROODERUDWLYH�OHDUQLQJ�
:LWKRXW�D�IHHOLQJ�RI� FRPPXQLW\�SHRSOH�DUH�RQ
WKHLU�RZQ��OLNHO\�WR�EH�DQ[LRXV��GHIHQVLYH�DQG
XQZLOOLQJ�WR�WDNH�WKH�ULVNV�LQYROYHG�LQ�OHDUQLQJ�µ
�S�����7KLV�VXJJHVWV�D�VRFLDO�GLPHQVLRQ�WR
VRFLDO�LQWHUDFWLRQ�WKDW�UHODWHV�WR�WKH�VRFLR�
HPRWLRQDO�DVSHFWV�RI� JURXS�IRUPLQJ�DQG
JURXS�G\QDPLFV���ILJXUH������,Q�RWKHU�ZRUGV�
LW�UHODWHV�WR�WKH�SURFHVVHV�UHODWHG�WR�JHWWLQJ
WR�NQRZ�HDFK�RWKHU��$QG�&RPSXWHU�
6XSSRUWHG�&ROODERUDWLYH�/HDUQLQJ��&6&/�
HQYLURQPHQWV�PD\�QRW�SURYLGH�DGHTXDWH
RSSRUWXQLWLHV�IRU�VRFLDO�LQWHUDFWLRQ�DQG�WKH
GHYHORSPHQW�RI� IULHQGVKLS�

9HOGKXLV�'LHUPDQVH��������KDV�UHVHDUFKHG
WKH�XVH�RI�&6&/�LQ�HGXFDWLRQ��6KH�IRFXVVHG
RQ�DV\QFKURQRXV�V\VWHPV��ZKHUH�WKH
SDUWLFLSDQWV�UHDFW�XSRQ�HDFK�RWKHU�RQ
GLIIHUHQW�PRPHQWV��'3'7�FRPPXQLFDWLRQ�
6KH�GLVFRYHUHG�WKDW�WKH�XVH�RI� D�&6&/
LQFUHDVHV�WKH�NQRZOHGJH�RI� WKH�LGHDV�RI
RWKHU�SDUWLFLSDQWV��)XUWKHUPRUH�WKH�XVH�RI
PRGHUDWLRQ�KHOSHG�WR�IRFXV�WKH�DWWHQWLRQ�RI
WKH�SDUWLFLSDQWV�RQ�WKH�FRQWHQW�RI� WKH�WDVN�
7KH�PRGHUDWLRQ�VWUDWHJLHV�ZHUH�GLYLGHG�LQWR
VRFLDO�DQG�FULWLFDO�PRGHUDWLRQ��6RFLDO
PRGHUDWLQJ�LV�GLUHFWHG�DW�NHHSLQJ�WKH
GLVFXVVLRQ�DOLYH�DQG�HQKDQFLQJ�RXWFRPHV�RU
SURGXFWV�RI� WKH�FRPPXQDO�HIIRUW��&ULWLFDO
PRGHUDWLRQ�LV�GLUHFWHG�DW�GHHSHQLQJ�LGHDV�
VWXGHQWV�DUH�WULJJHUHG�WR�WKLQN�FULWLFDOO\�DQG
WR�FODULI\�WKHLU�FRQFHSWV��6KH�DUJXHV�WKDW
PRGHUDWLRQ�LV�LPSRUWDQW�IRU�FRPSXWHU�DLGHG
GLVFXVVLRQ��$OWKRXJK�VRFLDO�PRGHUDWLRQ

VRUWV�QR�VLJQLILFDQW�HIIHFW��FULWLFDO
PRGHUDWLRQ�GRHV�LQFUHDVH�WKH�SURGXFWLYLW\�
&6&/�V\VWHPV�RIWHQ�FRPH�LQ�WKH�IRUP�RI� D
WKUHDGHG�GLVFXVVLRQ�SODWIRUP��$�WKUHDGHG
GLVFXVVLRQ�UHIHUV�WR�DQ�DV\QFKURQRXV
PHWKRG�RI� FRPPXQLFDWLQJ�LQ�ZKLFK
FRPPHQWV�RQ�WKH�RULJLQDO�SRVW�DUH�OLVWHG
EHORZ�DQG�LQGHQWHG�XQGHU�WKH�RULJLQDO�SRVW�
$OWKRXJK�LW�LV�IUHTXHQWO\�XVHG�VRPH
SUREOHP�FDQ�EH�QRWLFHG��

)LUVW��WKUHDGHG�GLVFRXUVH�GLVFRXUDJHV
FRQYHUJHQW�GLVFRXUVH�RSHUDWLRQV��%HIRUH
SRVWLQJ�D�PHVVDJH�LQWR�D�WKUHDG��WKH�XVHU�KDV
WR�LGHQWLI\�WKH�QRWH�WR�ZKLFK�KLV�QRWH�LV
UHIHUULQJ��7KLV�UHGXFHV�WKH�FKDQJH�WKDW�WKH
XVHU�ZLOO�FRQVLGHU�UHDFWLQJ�WR�VHYHUDO�QRWHV
VLPXOWDQHRXVO\��$�UHODWHG�LV�SUREOHP�LV�WKH
VR�FDOOHG�¶WXQQHO�YLVLRQ�HIIHFW·�DQG�UHIHUV�WR
VLWXDWLRQV�ZKHUH�WKH�IRFXV�RI� WKH�XVHU�LV
QDUURZHG�WR�WKH�H[WHQW�WKDW�HDUOLHU
FRQYHUVDWLRQ�LV�QHJOHFWHG��

6HFRQGO\��WKUHDGHG�GLVFXVVLRQV�EHFRPH
JUDGXDOO\�PRUH�GLIIXVH��,QKHUHQW�WR�WKH
RUJDQLVDWLRQ�LV�WKDW�HDFK�QRWH�UHIHUV�WR�DW
PRVW�RQH�HDUOLHU�QRWH��7KUHDGV�EHFRPH�YHU\
ORQJ�DQG�DV�D�UHVXOW�WKH�GLVFXVVLRQ�FDQ
EHFRPH�GLVRUGHUHG��$QRWKHU�SUREOHP�LV
WKDW�LW�LV�HDVLHU�LQ�D�WKUHDG�WR�UHIHU�WR�RQH
SRVW�LQVWHDG�RI�PXOWLSOH�SRVWV��7KLV�UHGXFHV

ILJXUH�����7KH�WZR�IXQFWLRQV�RI� VRFLDO�LQWHUDFWLRQ��.UHLMQV�HW�DO��
�����
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WKH�FKDQJH�RI� FRQQHFWLQJ�PXOWLSOH�LGHDV�

3RVVLEOH�VROXWLRQV�VXJJHVWHG�E\�+HZLWW
�������DV�LQ�9HOGKXLV�'LHUPDQVH��������DUH�
$YRLG�VXVWDLQHG�JURZWK�DQG�LQWURGXFH�QHZ
WRSLFV�ZKHQ�WKH�ROG�RQHV�EHFRPH�WR�ORQJ�RU
GLVRUGHUHG��$Q�DGGLWLRQDO�VROXWLRQ�FRXOG�EH
WR�ODEHO�WKH�FRQWULEXWLRQV�WR�TXLFNO\�LGHQWLI\

WKH�W\SH�RI� FRPPHQW��
&UHDWH�DQ�RSWLRQ�WR�RUJDQLVH�QRWHV�QRW�RQO\
RQ�WKUHDGV�EXW�DOVR�RQ�GDWH�RU�DXWKRU��WR
FUHDWH�DQ�DZDUHQHVV�RI�ZKDW�RWKHU�PHPEHUV
DUH�ZRUNLQJ�RQ��
$SSRLQW�D�PRGHUDWRU�DQG�RUJDQLVH�IDFH�WR�
IDFH�PHHWLQJV�WR�FRXQWHUDFW�WKH�IRFXV�DQG
WXQQHO�YLVLRQ�SUREOHPV��

0\�DSSOLFDWLRQ�LV�DLPHG�DW�WKH�´DGYLFHµ�OHYHO
RI� SDUWLFLSDWLRQ��DOWKRXJK�LW�PLJKW�EH�XVHIXO
IRU�WKH�´FRQVXOWµ�OHYHO�DV�ZHOO��7KLV�PHDQV
WKDW�LW�LV�LPSRUWDQW�IRU�SDUWLFLSDQWV�WR�EH
DEOH�WR�UHDG�HDFK�RWKHU·V�FRPPHQWV�DQG
UHVSRQG�WR�WKRVH��,Q�D�FRQVXOW�VHWWLQJ�WKH
DSSOLFDWLRQ�VKRXOG�FRQWDLQ�WKH�TXHVWLRQV�WKH
JRYHUQPHQW�ZDQWV�WR�DVN�WR�WKH�FLWL]HQV��WKH
FLWL]HQV�FDQ�RQO\�UHVSRQG�WR�WKRVH
TXHVWLRQV��DQG�GR�QRW�NQRZ�KRZ�RWKHU
SHRSOH�UHVSRQG�

$W�WKH�DGYLFH�OHYHO�PXOWLSOH�SDUWLFLSDQWV
GLVFXVV�WRJHWKHU�IURP�GLIIHUHQW�SODFHV�DQG
SRVVLEO\�DW�GLIIHUHQW�WLPHV��

,W�LV�LPSRUWDQW�WKDW�WKH�DSSOLFDWLRQ�LV
HPEHGGHG�LQ�D�VHWWLQJ�WKDW�SURYLGHV�VRFLDO
PRGHUDWLRQ�RU�FRPPXQLW\�EXLOGLQJ��7KLV

VHWWLQJ�FRXOG�YHU\�ZHOO�EH�SURYLGHG�E\�D
ZHEVLWH�DQG�VKRXOG�EH�LQLWLDWHG�E\�WKH
JRYHUQPHQW��ZKR�FDQ�SURYLGH�D�PRGHUDWRU
DV�ZHOO��%RWK�3UHHFH�HW�DO��DQG�9HOGKXLV�
'LHUPDQVH�VWDWH�WKDW�WKH�XVH�RI� D�PHGLDWRU
RU�PRGHUDWRU�KDV�D�SRVLWLYH�HIIHFW�RQ�JURXS�
GLVFXVVLRQ��

7KH�WKUHH�IDFWRUV�RI�0DF(DFKUHQ�HW�DO�
�������VKRXOG�EH�WDNHQ�LQWR�DFFRXQW�E\�WKH
FHQWUDO�RUJDQLVDWLRQ��7KH\�DUH�PDLQO\�VRFLDO
IDFWRUV��ZKLFK�KDYH�OLWWOH�WR�GR�ZLWK�WKH
WHFKQLFDO�GHVLJQ�RI� WKH�DSSOLFDWLRQ�DV�VXFK�
9HOGKXLV�'LHUPDQVH�GRHV�JLYH�D�UHPDUN�RQ
WKH�WHFKQLFDO�GHVLJQ��ZKLFK�LQIOXHQFHV�VRFLDO
SURFHVVHV��6KH�DUJXHV�WKDW�WKUHDGHG
GLVFXVVLRQ�SODWIRUPV�KDYH�VRPH�IODZV�
ZKLFK�PLJKW�UHVXOW�LQ�GLVRUGHUHG�GLVFXVVLRQV
DQG�WXQQHO�YLVLRQ��

��� &RQFOXVLRQ
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,Q�WKH�SUHYLRXV�FKDSWHUV�,�KDYH�GLVFXVVHG
WKH�FRQFHSWV�RI� �'�JHRGDWD�YLVXDOL]DWLRQ
DQG�FRPSXWHU�DLGHG�FROODERUDWLYH�ZRUN��,Q
WKLV�FKDSWHU�,�ZLOO�GHVFULEH�VRPH�H[DPSOHV
RI� JHRFROODERUDWLRQ�DV�IRXQG�LQ�OLWHUDWXUH�

7KH�JURXS�RI�0DF(DFKUHQ�DW�3HQQ�6WDWH
8QLYHUVLW\�KDV�GRQH�D�ORW�RI� UHVHDUFK�RQ
JHRFROODERUDWLRQ��0DF(DFKUHQ��������HW�DO��
������)XKUPDQ�HW�DO���������0DF(DFKUHQ
�������GLVWLQJXLVKHV�WKUHH�SULPDU\�IXQFWLRQV

IRU�YLVXDO�UHSUHVHQWDWLRQ�WR�VXSSRUW�JURXS
ZRUN��)LUVW��WKH�YLVXDO�UHSUHVHQWDWLRQ�FDQ
DFW�DV�WKH�REMHFW�RI� FROODERUDWLRQ��LW�FDQ�EH
GLVFXVVHG��FUHDWHG�RU�PDQLSXODWHG��6HFRQG�
YLVXDOL]DWLRQ�FDQ�VXSSRUW�GLDORJXHV�DERXW
LQIRUPDWLRQ��SODQV��PHWKRGV��VWUDWHJLHV�RU
GHFLVLRQV��7KLUG��YLVXDO�UHSUHVHQWDWLRQ�FDQ
VXSSRUW�FRRUGLQDWHG�DFWLYLWLHV�E\�FRPSLOLQJ
LQIRUPDWLRQ��FDUU\LQJ�RXW�SODQV�RU�H[HFXWLQJ
GHFLVLRQV�

��� ,QWURGXFWLRQ

��� 9LVXDOL]DWLRQ�RI�WKH�REMHFW�RI�FROODERUDWLRQ
7KH�PRVW�REYLRXV�UROH�IRU�YLVXDOL]DWLRQ�LV�WR
UHSUHVHQW�WKH�REMHFW�RI� FROODERUDWLRQ���D
SODFH��SDWWHUQ��JHRJUDSKLF�VFDOH�SURFHVV��HWF�
0RVW�RI� WKH�UHVHDUFK�WKXV�IDU�KDV�EHHQ�GRQH
RQ�VDPH�WLPH�FROODERUDWLRQ�WR�IDFLOLWDWH
JURXS�XQGHUVWDQGLQJ�RI� WKH�LQIRUPDWLRQ�
3UREOHPV�GLVFXVVHG�LQ�UHVHDUFK�LQFOXGH�
D� 7KH�IXQGDPHQWDO�FRPSXWLQJ�DQG�,7

FKDOOHQJHV�RI�PDNLQJ�PXOWL�XVHU�VLQJOH
GLVSOD\V�ZRUN�

E� &RPSXWLQJ��,7�DQG�VRFLDO�FKDOOHQJHV�RI
VXSSRUWLQJ�WHOHLPPHUVLRQ�DQG�GLVWULEXWHG
JHRSURFHVVLQJ

F� 7KH�+&,�FKDOOHQJHV�RI� SUHVHQWLQJ
LQIRUPDWLRQ�WR�JURXSV�DQG�WR�IDFLOLWDWH
�UDWKHU�WKDQ�LPSHGH��JURXS�ZRUN

D�
7R�EH�DEOH�WR�ZRUN�ZLWK�PXOWLSOH�XVHUV�RQ
RQH�GLVSOD\��,VKLL�HW�DO���������LQWURGXFH�WKH
FRQFHSW�RI� WDQJLEOH�XVHU�LQWHUIDFHV��78,V��
78,V�XVH�SK\VLFDO�REMHFWV�WR�FRQWURO�YLUWXDO
RQHV���ILJXUH������7KHVH�REMHFWV�FDQ�EH
PDQLSXODWHG�DQG�WKH�FRPSXWHU�LQWHUSUHWV
WKHVH�FKDQJHV�LQWR�DFWLRQV��78,V�DUH�YHU\
ZHOO�VXLWHG�IRU�PXOWL�XVHU�LQWHUDFWLRQ�RQ�RQH
FRPSXWHU��%HFDXVH�WKHUH�LV�QR�FHQWUDO
JHQHULF�SRLQWLQJ�GHYLFH��PDQ\�XVHUV�FDQ
LQWHUDFW�ZLWK�WKH�V\VWHP�LQ�SDUDOOHO���%UDYH�HW
DO���������

$Q�H[DPSOH�RI� VXFK�PXOWL�XVHU�VLQJOH
GLVSOD\�DSSOLFDWLRQ�LV�+,�63$&(���ILJXUH�����
´+,�63$&(�LV�D�ODUJH�VFUHHQ��UHDU�SURMHFWLRQ�
WDEOH�GLVSOD\�HQYLURQPHQW�WKDW�VXSSRUWV�KDQGV�IUHH�
PXOWL�XVHU��XQWHWKHUHG�LQWHUDFWLRQ�ZLWK�DQ
HOHFWURQLF�LQIRUPDWLRQ�VSDFH��7ZR�XQLTXH�DVSHFWV
RI� +,�63$&(�DUH�LWV�VXSSRUW�IRU�PXOWLSOH�
VLPXOWDQHRXV�FXUVRUV�DQG�LWV�DELOLW\�WR�VXSSRUW

ILJXUH�����&RPSRQHQWV�RI� D�78,�FRPSDUHG�ZLWK�WKRVH�RI� D�*8,�
�,VKLL�HW�DO��������

ILJXUH�����9LVLRQ�RI� +,�63$&(�JURXS�LQWHUDFWLRQ�
HQYLURQPHQW��0DF(DFKUHQ�HW�DO�������� ��
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LQWHJUDWLRQ�RI� SK\VLFDO�REMHFWV��NQRZQ�DV�SKLFRQV�
DV�SDUW�RI� WKH�UHQGHUHG�VFHQH�µ�
�S���0DF(DFKUHQ�HW�DO��������

([WHQGLQJ�IURP�VDPH�SODFH�WR�GLIIHUHQW�
SODFH�FROODERUDWLYH�HQYLURQPHQWV�LQWURGXFHV
DGGLWLRQDO�FKDOOHQJHV��$�FRUH�LVVXH�LV�WKH
XQGHUO\LQJ�UHIHUHQFH�PRGHO�IRU�JHQHUDWLQJ
WKH�YLVXDOL]DWLRQ��ZLWK�VLQJOH�VKDUHG��VLQJOH
UHSOLFDWHG�RU�PXOWLSOH�OLQNHG�DSSOLFDWLRQV�DV
RSWLRQV��$�IRXUWK�RSWLRQ�FDQ�EH�FRQVLGHUHG
WR�EH�D�VLQJOH�PXOWLSRLQW�DSSOLFDWLRQ��7KLV�LV
DQ�DSSOLFDWLRQ�WKDW�UXQV�RQ�RQH�FRPSXWHU
ZLWK�GDWD�DQG�YLGHR�OLQNV�WR�RWKHU
FRPSXWHUV��$OO�WKH�XVHUV�FDQ�SDUWLFLSDWH�LQ
WKH�DXGLR�YLGHR�GLVFXVVLRQ�EXW�RQO\�WKH�RQH
SHUVRQ�EHKLQG�WKH�FRPSXWHU�ZLWK�WKH
VRIWZDUH�LQ�IRFXV�KDV�FRQWURO�RYHU�WKH
VRIWZDUH�DQG�WKH�GDWD�

E�
7HOHLPPHUVLRQ��DV�GHILQHG�E\�6DZDQW�HW�DO��
�������LV�WKH�LQWHJUDWLRQ�RI� DXGLR�DQG�YLGHR
FRQIHUHQFLQJ��YLD�LPDJH�EDVHG�PRGHOLQJ�
ZLWK�FROODERUDWLYH�YLUWXDO�UHDOLW\��&95�
6DZDQW�DQG�FROOHDJXHV�LPSOHPHQWHG�D
WHOHLPPHUVLRQ�DSSOLFDWLRQ�WKDW�WDFNOHV�WKH
SUREOHP�RI� JURXS�ZRUN�ZLWK�GLVWULEXWHG
GDWDVHWV�XVLQJ�FOLHQW�VHUYHU�DUFKLWHFWXUH�WKDW
VXSSRUWV�PXOWLSOH�LQGHSHQGHQW�DSSOLFDWLRQV�
(DFK�FOLHQW�KDV�LWV�RZQ�ORFDO�VXEVHW�RI� GDWD
WKDW�LW�FDQ�LQWHUDFW�ZLWK�LQGHSHQGHQW�RI� WKH
RWKHUV��7KH�VWUHQJWK�DQG�ZHDNQHVV�RI� WKLV
DSSURDFK�LV�WKH�IOH[LELOLW\���XVHUV�FDQ�GR
SULYDWH�ZRUN�EHIRUH�D�GLVFXVVLRQ�EXW
FRRUGLQDWH�ZRUN�EHFRPHV�PRUH�GLIILFXOW
EHFDXVH�HDFK�XVHU�KDV�LWV�RZQ�YLHZ�RQ�WKH

GDWD�DQG�PLJKW�HYHQ�EH�ZRUNLQJ�ZLWK�D
GLIIHUHQW�VXEVHW�

F�
0D��������DGGUHVVHV�WKH�FKDOOHQJHV�RQ�+&,
LVVXHV�IRU�GLIIHUHQW�WLPH�FROODERUDWLRQ��+H
GLVFXVVHV�D�QRQ�VSDWLDO�H[DPSOH�IRU�GLIIHUHQW�
WLPH�FROODERUDWLRQ��LPDJH�JUDSKV��,PDJH
JUDSKV�DUH�VFHQH�JUDSKV��WKDW�GHILQH�WKH
VHTXHQFH�RI� WUDQVIRUPDWLRQV�LQ�PRYLQJ
IURP�GDWD�WR�GLVSOD\��LQ�ZKLFK�WKH�QRGHV
FRQVLVW�RI� LPDJHV�DQG�WKH�FRUUHVSRQGLQJ
YLVXDOL]DWLRQ�SDUDPHWHUV�XVHG�WR�SURGXFH�LW�
�ILJXUH������0D�GLVFXVV�ZD\V�LQ�ZKLFK�WKHVH
LPDJH�JUDSKV�FDQ�EH�VKDUHG�WR�IDFLOLWDWH
DV\QFKURQRXV�GLVFXVVLRQV�LQ�H[SORUDWLRQ�RI
GDWDVHWV�

ILJXUH�����$Q�LPDJHJUDSK�RI� VRPH�LPDJHV�RI� D�GDWDVHW��7KH�LPDJH
LQ�WKH�WRS�OHIW�FRUQHU�LV�WKH�LQLWLDO�LPDJH��DQG�WKH�ERWWRP�PRVW�LPDJH
VKRZV�WKH�UHVXOW�RI� DSSO\LQJ�URWDWLRQ��GLIIHUHQW�FRORU�DQG�RSDFLW\
PDSV��URWDWLRQ��DQG�]RRPLQJ���0D�������
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*UDSKLFV�DUH�URXWLQHO\�XVHG�LQ�GLVFXVVLRQV�
+RZHYHU�PRVW�UHVHDUFK�LV�IRFXVHG�RQ
JHRYLVXDOL]DWLRQ�DV�UHSUHVHQWDWLRQ�RI
LQIRUPDWLRQ�UDWKHU�WKDQ�WKH�FRPSOHPHQWDU\
UROH�LQ�HQDEOLQJ�SURGXFWLYH�GLDORJXH��)RXU
SRVVLEOH�UROHV�IRU�YLVXDOL]DWLRQ�LQ�VXSSRUW�RI
GLDORJXH�DUH��
�� 7R�GHSLFW�DUJXPHQWV��H�J��PDSV��LPDJH�RU

GLDJUDPV�WKDW�SURYLGH�HYLGHQFH��D�SRLQW
RI� YLHZ�RU�ORJLFDO�SURRI�

�� $V�DQ�RUJDQL]LQJ�IUDPHZRUN�IRU
DUJXPHQWV��H�J��PDSV�RU�LPDJHV�WKDW�VHW
WKH�FRQWH[W�DQG�RU�GLDJUDPV�WKDW
H[SOLFDWH�WKH�VHTXHQFHV�RI� SRLQWV�LQ�DQ
DUJXPHQW�

�� $V�YHKLFOHV�WR�PHGLDWH�EHWZHHQ�GLIIHUHQW
VHPDQWLF�IUDPHZRUNV��H�J��GLDJUDPV�WR
VKRZ�KRZ�FRQFHSWV�RU�RQWRORJLHV�DUH
VLPLODU�RU�GLIIHUHQW�

�� $V�UHSUHVHQWDWLRQ�RI� SDUWLFLSDQW�DFWLRQV
DQG�LQWHUDFWLRQV��H�J��GLDJUDPV�WKDW
VLJQLI\�ZKR�WKH�FROODERUDWRUV�DUH�DQG
WKHLU�OHYHO�RI� DFWLYLW\�

$Q�LQWHUHVWLQJ�UHVHDUFK�FDUULHG�RXW�LQ�WKLV
ILHOG�LV�IRU�LQVWDQFH�WKH�RQH�FDUULHG�RXW�E\
5LQQHU���������+H�LQWURGXFHV�DUJXPHQWDWLRQ
PDSV��7KHVH�PDSV�SURYLGH�DQ�H[SOLFLW
OLQNDJH�EHWZHHQ�RQOLQH�PDSV�DQG
DUJXPHQWV��7KH\�DUH�GHVLJQHG�IRU�'7'3
GLVFXVVLRQV��3DUWLFLSDQWV�RI� VSDWLDO�SODQQLQJ
SURFHVVHV�FDQ�OLQN�DQ�DUJXPHQW�VXSSRUWLQJ�
IRU�LQVWDQFH��D�QHZ�LQGXVWULDO�]RQH�GLUHFWO\
WR�WKH�ORFDWLRQ�RI� WKDW�]RQH�RQ�WKH�PDS�
8VHUV�FDQ�TXHU\�WKH�DSSOLFDWLRQ�RQ�RQJRLQJ
GLVFXVVLRQV��IRU�LQVWDQFH�WKH\�FDQ�JHW�DOO
DUJXPHQWV�LQYROYLQJ�WKH�LQGXVWULDO�]RQH��

0DQRKDUDQ�HW�DO���������KDYH�GHYHORSHG
&ROODERUDWLYH�8UEDQ�3ODQQHU��&83���DQ
DSSOLFDWLRQ�WR�VXSSRUW�FLW\�SODQQHUV�LQ�WKHLU
SODQQLQJ��,W�LV�D�FRPELQDWLRQ�RI� D
FROODERUDWLYH�YLVXDOL]DWLRQ�V\VWHP�DQG�D

GLUHFW�PDQLSXODWLRQ�LQWHUIDFH��7KH�V\VWHP
LQWHJUDWHV�PXFK�RI� WKH�LQIRUPDWLRQ
SODQQHUV�QHHG��8VHUV�FDQ�DGG�WKHLU�RZQ
PRGHOV�DQG�SURSRVHG�SODQV�WR�WKH�V\VWHP�
$OO�WKH�LPSRUWDQW�LQIRUPDWLRQ�DQG�FKDQJHV
DUH�VWRUHG�LQ�D�FHQWUDO�GDWDEDVH��PDNLQJ�LW
DYDLODEOH�IRU�WKH�XVHUV�ZKR�QHHG�LW��7KH�XVHU
FDQ�YLHZ�WKH�GLIIHUHQW�SURSRVHG�SODQV�
FKDQJH�YLHZ�VHWWLQJV�OLNH�OLJKW�DQG�GLVFXVV
ZLWK�RWKHU�SDUWLFLSDQWV�XVLQJ�WH[W�DQG�YRLFH
FKDW�

(ULNFVRQ�	�.HOORJJ��DV�LQ�0DF(DFKUHQ�
������VWDWH�WKDW�D�FROODERUDWLYH�DSSOLFDWLRQ
VKRXOG�EH�VRFLDOO\�WUDQVOXFHQW��
´6RFLDOO\�WUDQVOXFHQW�V\VWHPV�PDNH�SDUWLFLSDQWV�LQ
JURXS�DFWLYLWLHV��DQG�WKHLU�EHKDYLRUV��YLVLEOH�WR�RQH
DQRWKHU�µ��S����0DF(DFKUHQ��������7KH\
VXJJHVW�WKH�XVH�RI� D�VRFLDO�SUR[\�JUDSK
�ILJXUH�������(DFK�XVHU�LV�GHSLFWHG�DV�D�FLUFOH
DQG�WKRVH�LQYROYHG�LQ�D�FRQYHUVDWLRQ�DUH
ZLWKLQ�WKH�ODUJH�FLUFOH��7KH�OHYHO�RI� UHFHQW
DFWLYLW\�LV�LQGLFDWHG�E\�WKH�GLVWDQFH�IURP�WKH
FHQWHU�

1DNDQLVKL��������GHVFULEHV�D�VRFLDO
LQWHUDFWLRQ�SODWIRUP�WKDW�LV�VRFLDOO\
WUDQVOXFHQW��7KH�SDUWLFLSDQWV�FDQ�ORRN
DURXQG�LQ�WKH�YLUWXDO�VSDFH�DQG�VHH�LI� SHRSOH
DUH�JURXSHG�WRJHWKHU�RU�VWDQGLQJ�DORQH��VHH
DOVR�ILJXUH�������1DNDQLVKL�GHVFULEHV�WKDW�LQ
WKH�VHFRQG�YHUVLRQ�RI� WKH�SODWIRUP�DQ�DJHQW

��� 9LVXDOL]DWLRQ�WR�VXSSRUW�GLDORJXH

ILJXUH�����6RFLDO�SUR[\�JUDSK��0DF(DFKUHQ������� ��
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��� 9LVXDOL]DWLRQ�WR�VXSSRUW�FRRUGLQDWHG�DFWLYLW\
3DUWLFXODUO\�IRU�UHPRWH�FROODERUDWLRQV�
YLVXDOL]DWLRQ�KDV�FRQVLGHUDEOH�SRWHQWLDO�DV�D
PHFKDQLVP�IRU�VXSSRUWLQJ�FRRUGLQDWHG
DFWLYLW\��DFWLYLWLHV�LQ�ZKLFK�SDUWLFLSDQWV�KDYH
GLIIHUHQW�UROHV�DQG�WDVNV�WR�FDUU\�RXW���$
SURWRW\SLFDO�H[DPSOH�LV�SURYLGHG�E\�WKH
FRQWH[W�RI� HPHUJHQF\�UHVSRQVH��ZKHUH�RQH
LQGLYLGXDO��RU�JURXS��LV�ZRUNLQJ�LQ�D
FRPPDQG�FHQWHU�XVLQJ�YLVXDO�GLVSOD\�WR
REWDLQ�D�FRPSUHKHQVLYH�RYHUYLHZ�RI� D�FULVLV
VLWXDWLRQ�DQG�PXOWLSOH�LQGLYLGXDOV�DUH�LQ�WKH
ILHOG�FRPPXQLFDWLQJ�UHPRWHO\�ZLWK�WKH
FRPPDQG�FHQWHU��XVLQJ�YLVXDOL]DWLRQ�WRROV
WR�JXLGH�QDYLJDWLRQ��ILHOG�GDWD�LQSXW�DQG
VLWXDWLRQ�DVVHVVPHQW��7KH�JRDO�RI
YLVXDOL]DWLRQ�LQ�WKLV�FRQWH[W�LV�WR�KHOS
SDUWLFLSDQWV�XQGHUVWDQG�WKH�JHRJUDSKLF
FRQWH[W�ZLWKLQ�ZKLFK�WKH\�ZLOO�EH�ZRUNLQJ�
DVVHVV�WKH�FXUUHQW�VLWXDWLRQ�IRU�WKH�SODFH�V�
WKHLU�ZRUN�LV�EHLQJ�FDUULHG�RXW��GHWHUPLQH
ZKDW�WR�GR�ZKHQ��PRQLWRU�WKHLU�RZQ
SURJUHVV�WRZDUG�NH\�WDVNV�DQG�FRRUGLQDWH
WKHLU�LQGLYLGXDO�SDUWV�RI� WKH�MRLQW�SURMHFW�

$Q�H[DPSOH�RI� VXFK�D�V\VWHP�LV�'$9(B*
�ILJXUH�������)XKUPDQ�HW�DO����������7KLV�LV�D
PXOWL�PRGDO�V\VWHP��LW�XVHV�ERWK�YRLFH�DQG
JHVWXUH�FRQWURO��ZLWK�D�VLQJOH�ODUJH�GLVSOD\�
7KLV�V\VWHP�FDQ�EH�ORFDWHG�LQ�D�FRPPDQG
FHQWUH�DQG�SURYLGH�UDSLG�DFFHVV�WR�VSDWLDO
LQIRUPDWLRQ��,W�DOVR�SURYLGHV�DQ�LQWHUIDFH
WKDW�FDQ�EH�XVHG�E\�PXOWLSOH�SHUVRQV�DW�WKH
VDPH�WLPH�

ILJXUH�����'$9(B*�EHLQJ�XVHG�WR�GLVFXVV�DQ�DSSURDFKLQJ�WRUQDGR
�)XKUPDQ�HW�DO��������

7KH�PRVW�REYLRXV�UROH�IRU�YLVXDOL]DWLRQ�LV�WR
UHSUHVHQW�WKH�REMHFW�RI� FROODERUDWLRQ��$�ORW
RI� UHVHDUFK�LV�EHHQ�GRQH�LQ�WKDW�ILHOG�
HVSHFLDOO\�LQ�LQYHQWLQJ�QHZ�ZD\V�WR�YLVXDOL]H
DQG�DFFHVV�WKH�GDWD��6RPH�RI� WKRVH�ZD\V
LQYROYH�VSHFLDO�KDUGZDUH�DQG�DUH�QRW
LQWHUHVWLQJ�IRU�WKLV�DSSOLFDWLRQ��EXW�PLJKW�EH
XVHIXO�IRU�ODWHU�YHUVLRQV��
7KH�LPDJH�JUDSKV�RI�0D�DUH�SDUWLFXODUO\
LQWHUHVWLQJ�EHFDXVH�WKH\�SURYLGH�D�ZD\�WR
VKDUH�WKH�H[SORUDWLRQ�RI� D�GDWDVHW��$QG�DV
VXFK�DOORZ�IRU�GLIIHUHQW�WLPH�GLVFXVVLRQV�

%XW�WKLV�UHVHDUFK�LV�QRW�MXVW�DERXW�KRZ�\RX
FDQ�YLVXDOL]H�GDWD�EXW�DOVR�KRZ�\RX�FDQ�XVH
LW�LQ�GLVFXVVLRQV��7KH�DUJXPDSV�RI�5LQQHU
DUH�D�JRRG�H[DPSOH�RI� D�ZD\�WR�XVH�JHRGDWD
LQ�GLVFXVVLRQV��0\�DSSOLFDWLRQ�FRXOG�EH�D��'
YHUVLRQ�RI� WKH�DUJXPDSV��
$OVR�LQ�WKLV�FKDSWHU�LV��MXVW�OLNH�LQ�WKH
SUHYLRXV�FKDSWHU��WKH�LPSRUWDQFH�RI� EHLQJ
DEOH�WR�VHH�RWKHU�SDUWLFLSDQWV�DQG�WKHLU
EHKDYLRXU�VWUHVVHG��%HLQJ�DEOH�WR�VHH�HDFK
RWKHU�PLJKW�VWUHQJWKHQ�WKH�¶VRFLDO�SUHVHQFH·
RI� SDUWLFLSDQWV�

��� &RQFOXVLRQ

ZDV�LQWURGXFHG�WKDW�ZRXOG�ORRN�IRU�VWDOOHG
FRQYHUVDWLRQV�DQG�WU\�WR�UHVWDUW�D
FRQYHUVDWLRQ��,W�ORRNHG�IRU�SHRSOH�ZKR�ZHUH
HQJDJHG�ZLWK�HDFK�RWKHU��EXW�ZKHUH�WKHUH
ZDV�VLOHQFH��,W�ZRXOG�PRYH�WRZDUGV�WKHVH

SHRSOH��EXW�ZRXOG�VWRS�LI� WKHVH�SHRSOH
PRYHG�DZD\�IURP�HDFK�RWKHU�RU�ZRXOG�VWDUW
WDONLQJ�DJDLQ�
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,Q�WKH�SUHYLRXV�FKDSWHUV�,�KDYH�GLVFXVVHG
WKH�GHYHORSPHQWV�LQ�JHRYLVXDOL]DWLRQ�DQG
JHRFROODERUDWLRQ��WKH�SUREOHPV�ZLWK�VSDWLDO
SODQQLQJ�DQG�JURXS�FRPPXQLFDWLRQ��,Q�WKLV
FKDSWHU�,�ZLOO�H[SODLQ�WKH�FRQFHSWV�,�XVHG�WR
GHVLJQ�P\�DSSOLFDWLRQ�XSRQ��7KLV�ZLOO�UHVXOW
LQ�D�VHW�RI� SUHFRQGLWLRQV�OLPLWLQJ�WKH
IXQFWLRQDO�PRGHO��ZKLFK�,�ZLOO�GHVFULEH�LQ
WKH�QH[W�FKDSWHU��

$V�,�KDYH�H[SODLQHG�EHIRUH��0XSSHW�LV
DLPHG�DW�DLGLQJ�SDUWLFLSDWLYH�VSDWLDO�SODQQLQJ
LQ�GHYHORSHG�FRXQWULHV��7KLV�PHDQV�WKDW�RQH
FDQ�DVVXPH�WKDW�SHRSOH�KDYH�DFFHVV�WR
PRGHUQ�FRPSXWHUV��UXQQLQJ�DW��*+]�RU
PRUH�DQG�EURDGEDQG�,QWHUQHW�FRQQHFWLRQ�
$OVR�WKDW�WKH\�DUH�XVHG�WR�ZRUN�ZLWK
FRPSXWHUV��WKH�,QWHUQHW�DQG�PD\EH�HYHQ��'
HQYLURQPHQWV�OLNH�JDPHV�

��� ,QWURGXFWLRQ

��� �'�GDWD�PRGHO
0XSSHW�LV�DLPHG�DW�WKH�FRQVXOW�DQG�DGYLFH
OHYHOV�RI� SDUWLFLSDWLYH�VSDWLDO�SODQQLQJ��,Q
WKLV�VHWWLQJ�WKH�XVHUV�RI�0XSSHW�DUH
VWDNHKROGHUV�ZKR�GLVFXVV�D�SODQ�ZLWK�HDFK
RWKHU�DQG�WKH�JRYHUQPHQW��RU�DQ\�RWKHU
RUJDQL]DWLRQ�SURSRVLQJ�D�SODQ��7KH
RUJDQL]DWLRQ�SURSRVLQJ�WKH�SODQ�ZLOO�QHHG�WR
EXLOG�D��'�YHUVLRQ�RI� WKHLU�SODQ�DQG�SUHVHQW
LW�LQ�WKH�DSSOLFDWLRQ��7KH��'�SUHVHQWDWLRQ
RI� WKH�SODQ�LV�VXSSRVHG�WR�EH�D�PRUH
UHDOLVWLF�UHSUHVHQWDWLRQ�RI� WKH�SODQ�WKDQ�D
�'�PDS�DQG�D�PRUH�IOH[LEOH�RQH�WKDQ�VFDOH
PRGHOV��+HQFH�WKH�UHSUHVHQWDWLRQ�KDV�WR�EH
DV�UHDOLVWLF�ORRNLQJ�DV�SRVVLEOH��LW�VKRXOG
SURYLGH�D�YLUWXDO�HQYLURQPHQW�ZKHUH�WKH
XVHUV�FDQ�ZDON�DURXQG��,Q�LW�WKH�XVHUV�DUH
QRW�VXSSRVHG�WR�DOWHU�WKH�SODQ�LWVHOI� EXW
RQO\�WR�GLVFXVV�LW��+HQFH�WKH�IRFXV�RI� WKH
DSSOLFDWLRQ�LV�RQ�YLVXDOL]DWLRQ�DQG�QRW�RQ
PDQLSXODWLRQ�RI� WKH�GDWD��

7KLV�YLVXDOL]DWLRQ�LV�GRQH�RQ�WKH�FRPSXWHUV
RI� WKH�VWDNHKROGHUV�DQG�WKH\�DFFHVV�WKH
DSSOLFDWLRQ�RYHU�WKH�,QWHUQHW��7KLV�KDV�IRXU
LPSRUWDQW�LPSOLFDWLRQV�RQ�WKH��'
HQYLURQPHQW�XVHG��)LUVWO\�LW�PHDQV�WKDW�WKH
�'�HQYLURQPHQW�KDV�WR�VXSSRUW�IDVW�DQG
UHDOLVWLF�UHQGHULQJ��6HFRQGO\�WKDW�WKH��'
HQYLURQPHQW�FDQ�EH�LQVWDOOHG�HDVLO\�DQG
SUHIHUDEO\�ZLWKRXW�DGGLWLRQDO�FRVWV�RQ�WKH
FRPSXWHUV�RI� VWDNHKROGHUV��7KLUGO\�WKH��'
HQYLURQPHQW�KDV�WR�EH�DEOH�WR�DFFHVV�GDWD

RQOLQH�WR�VXSSRUW�GLVFXVVLRQ�EHWZHHQ
PXOWLSOH�VWDNHKROGHUV��$QG�ILQDOO\�WKH��'
GDWD�PRGHO�FDQ�EH�NHSW�VLPSOH��VLQFH�LV
´UHDG�RQO\µ�EXW�LW�VKRXOG�SURYLGH�D�VLPSOH
ZD\�IRU�WKH�SODQQLQJ�RUJDQL]DWLRQ�WR�FKDQJH
LW�

7DNLQJ�WKHVH�IRXU�FRQGLWLRQV�LQWR�DFFRXQW
DQ\�IUHHO\�LQVWDOODEOH��'�YLVXDOL]DWLRQ�PRGHO
WKDW�VXSSRUWV�QHWZRUNV�RU�KDV�PXOWLSOD\HU
FDSDELOLWLHV�FDQ�EH�FRQVLGHUHG��6LQFH�WR
IRFXV�LV�RQ�YLVXDOL]DWLRQ�RQH�FDQ�DOVR�ORRN
WR�PRGHUQ�GD\��'�JDPH�HQJLQHV��)ROORZLQJ
WKDW�WKRXJKW�,�KDYH�FKRVHQ�IRU�9LUWRROV�
9LUWRROV�LV�D��'�JDPH�GHYHORSPHQW
SODWIRUP�ZLWK�D�IUHH�EURZVHU�SOXJ�LQ�DQG
PXOWL�SOD\HU�VXSSRUW��%HLQJ�QRW�PHUHO\�D��'
JDPH�HQJLQH�EXW�D�JDPH�GHYHORSPHQW
SODWIRUP�LW�LV�HDV\�WR�ZULWH�SURJUDPV�ZLWKLQ
LW��XVLQJ�VR�FDOOHG�´EXLOGLQJ�EORFNVµ�DQG
VFULSWV��,W�FDQ�LPSRUW��'�REMHFWV�IURP
FRPPRQ��'�PRGHOLQJ�DSSOLFDWLRQV�OLNH
�'6�0$;��SURYLGLQJ�DQ�HDV\�ZD\�IRU
RUJDQL]DWLRQV�WR�FKDQJH�WKHLU��'�PRGHOV��,W
GRHV�QRW�KRZHYHU�KDYH�DQ\�VXSSRUW�IRU�JHR�
UHIHUHQFLQJ�RU�DQ\�RWKHU�W\SLFDO�*,6
IXQFWLRQV��,W�GRHV�KDYH�LWV�RZQ��'
FRRUGLQDWH�V\VWHP��EXW�LW�LV�OLPLWHG�WR��
GLJLWV�SHU�FRRUGLQDWH�DQG�ODFNV�D�¶JOREDO·
FRRUGLQDWH�V\VWHP��+HQFH�ZRUOGV�DUH�RIWHQ
ORFDWHG�DURXQG�WKH�]HUR�SRLQW�DQG�PDQXDOO\
JHR�UHIHUHQFHG��
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��� �'�GDWD�YLVXDOL]DWLRQ
7KH�DSSOLFDWLRQ�LV�GHVLJQHG�WR�VKRZ�WKH
VWDNHKROGHUV�KRZ�WKH�SURSRVHG�VSDWLDO�SODQ
ZLOO�ORRN�OLNH�RQFH�UHDOL]HG��+HQFH�LW�LV
LPSRUWDQW�WKDW�WKH�XVHUV�FDQ�JHW�D�JRRG
LPSUHVVLRQ�RI� WKH�SURSRVHG�VLWXDWLRQ��7KH
FRPPRQ�ZD\�SHRSOH�SHUFHLYH�D�ODQGVFDSH�LV
RQ�H\HOHYHO��VR�LW�VKRXOG�EH�SRVVLEOH�WR�ZDON
DURXQG�LQ�WKH�HQYLURQPHQW�WR�KDYH�D�ORRN�DW
LW��7KLV�GLUHFWO\�VROYHV�RQH�RI� WKH�ELJJHU
SUREOHPV�ZLWK�YLUWXDO��'�HQYLURQPHQWV���'
QDYLJDWLRQ���'�QDYLJDWLRQ�LV�TXLWH�WULFN\�
PDQ\�SHRSOH�DUH�QRW�XVHG�WR�IUHHO\�PRYH�LQ
WKUHH�GLPHQVLRQV�

7KH\�JHW�HDVLO\�GLVRULHQWHG�DQG�PLJKW�JHW
VWXFN�IORDWLQJ�XSVLGH�GRZQ�LQ�PLGDLU�
$GYDQFHG��'�GHYLFHV�OLNH��'�PLFH��YLUWXDO
UHDOLW\�JORYHV�DQG�95�JRJJOHV�DUH�QRW�DQ
RSWLRQ�KHUH�VLQFH�WKH\�DUH�QRW�FRPPRQO\
DYDLODEOH�RQ�VWDQGDUG�3&V�

:DONLQJ�DURXQG�LV�D�JRRG�ZD\�WR�H[SORUH�D
VPDOO�DUHD�EXW�LW�LV�WRR�VORZ�IRU�ODUJH�DUHDV�
+LJK�VSHHG�¶ZDONLQJ·�KDV�WKH�GLVDGYDQWDJH

WKDW�LW�LV�GLIILFXOW�WR�VHH�ZKHUH�\RX�DUH�JRLQJ�
7DQ�HW�DO���������FDPH�XS�ZLWK�D�VROXWLRQ�IRU
WKLV��,W�LV�FDOOHG�¶VSHHG�FRXSOHG�IO\LQJ·�DQG
KDV�WR�QDYLJDWLRQ�PRGHV��7KH�ILUVW�LV�D�ORZ
VSHHG�ZDONLQJ�PRGH�ZKHUH�WKH�XVHU�LV�RQ
H\H�OHYHO�PRYLQJ�DURXQG�ZLWK�D�ORZ�VSHHG�
7KH�VHFRQG�LV�D�IO\LQJ�PRGH�ZKHUH�WKH
YLHZSRLQW�LV�PRYHG�XSZDUGV�LQ�D�ELUGVH\H
YLHZ��ZKHUH�WKH�XVHU�FDQ�VHH�DQ�DYDWDU
UHSUHVHQWLQJ�KLV�SRVLWLRQ�RQ�WKH�JURXQG�DQG
FDQ�PRYH�DURXQG�DW�D�KLJK�VSHHG��

7R�YLVXDOL]H�WKH�SODQ�LQ��'�,�ZLOO�XVH�D
VLPLODU�WHFKQLTXH�DV�/RYHW�HW�DO���������7KH\
XVH�D�RUWKRSKRWR�GUDSHG�RYHU�D�'(0�WR
SURYLGH�WKH�XQGHUJURXQG�DQG�HQKDQFH�LW
ZLWK��'�REMHFWV�DQG�PRGHOV��8VLQJ�D�'(0
DQG�RUWKRSKRWR�SURYLGH�D�PHDQ�RI� JHR�
UHIHUHQFLQJ�WKH�YLUWXDO�ZRUOG��7KH
RUWKRSKRWR�DQG�'(0�FRXOG�EH�UHSODFHG�E\
GDWDVHWV�UHSUHVHQWLQJ�WKH�IXWXUH�VLWXDWLRQ�LI
QHFHVVDU\�

��� &ROODERUDWLYH�DVSHFWV
7KH�DSSOLFDWLRQ�VKRXOG�VXSSRUW�GLVFXVVLRQ
DQG�PXOWL�XVHU�DFFHVV�EXW�GRHV�QRW�QHHG�WR
VXSSRUW�PXOWL�XVHU�HGLWLQJ��7KLV�ZD\�WKH
GDWDVHW�RI� WKH�VSDWLDO�SODQ�FDQ�EH�VHQG�WR
LQGLYLGXDO�FRPSXWHUV�DQG�WKH\�FDQ�ZRUN
ZLWK�D�ORFDO�FRS\�RI� WKH�GDWDVHW��7KLV
UHGXFHV�WKH�QHWZRUN�WUDIILF�DQG�VLPSOLILHV
WKH�GDWD�PRGHO��7KH�GDWD�PRGHO�GRHV�QRW
UHTXLUH�WKH�FDSDELOLW\�WR�V\QFKURQL]H�VSDWLDO
GDWD��WR�FKHFN�LI� FKDQJHV�LQ�WKH�GDWD�KDYH
RFFXUUHG�DQG�LQFRUSRUDWH�WKRVH�FKDQJHV�
7KH�PDLQ�WKLQJ�WKH�GDWD�PRGHO�VKRXOG�GR
RQ�WRS�RI� WKH��'�GDWD�PRGHO�LV�WR�VWRUH�WKH
FRPPHQWV�RI� WKH�XVHUV�DQG�SURYLGH�WKHP�WR
RWKHUV��7R�EH�DEOH�WR�KDYH�GLVFXVVLRQV�
SHRSOH�VKRXOG�EH�DEOH�WR�UHVSRQG�WR
FRPPHQWV�PDGH�E\�RWKHUV��

7KXV�WKH�PXOWL�XVHU�DVSHFW�RI� WKH�GDWD
PRGHO�FRQVLVWV�RI� WUDFNLQJ�XVHUV�DQG�VWRULQJ
WKHLU�FRPPHQWV��7R�KDQGOH�PXOWLSOH�XVHUV
9LUWRROV�SURYLGHV�WKH�PXOWL�XVHU�H[WHQVLRQ
SDFN��WKLV�VKRXOG�PDNH�LW�SRVVLEOH�WR�NHHS�DOO
XVHUV�SRVWHG�RI� WKH�ORFDWLRQ�RI� RWKHUV��7KH
GLVFXVVLRQV�DUH�VXSSRVHG�WR�EH�DERXW�WKH
VSDWLDO�SODQV�DQG�WKH�XVHUV�VKRXOG�EH�DEOH�WR
SRVW�D�FRPPHQW�DW�WKH�ORFDWLRQ�RI� LQWHUHVW�
+HQFH�WKHVH�FRPPHQWV�KDYH�WR�EH�VWRUHG
WRJHWKHU�ZLWK�WKH�ORFDWLRQ�RI� SRVWLQJ��VR
WKDW�RWKHU�XVHUV�DUH�DEOH�WR�VHH�WKH�VSHFLILF
DUHD�WKH�GLVFXVVLRQ�LV�DERXW��)RU
YLVXDOL]DWLRQ�SXUSRVHV��WKH�FRPPHQWV
VKRXOG�EH�VWRUHG�WRJHWKHU�ZLWK�WKH�SRVWLQJ
WLPH��WKH�ORFDWLRQ�DQG�RULHQWDWLRQ�RI� WKH
XVHU�DQG��LI� LW�LV�D�UHDFWLRQ�RQ�DQRWKHU



��&RQFHSWXDO�PRGHO

��

FRPPHQW��D�UHIHUHQFH�WR�WKDW�FRPPHQW��7KH
GLVFXVVLRQ��WRJHWKHU�ZLWK�DOO�WKH�PHWDGDWD�
FDQ�EHVW�EH�VWRUHG�LQ�DQ�H[WHUQDO�GDWDEDVH�
7KLV�ZD\�SHRSOH�FDQ�MRLQ�D�GLVFXVVLRQ�

ZLWKRXW�WKH�QHHG�RI� GRZQORDGLQJ�DOO�WKH��'
GDWD�HYHU\�WLPH�D�QHZ�PHVVDJH�LV�SRVWHG�

��� 8VHU�YLVXDOL]DWLRQ�
7KHUH�DUH�WZR�DVSHFWV�RI� WKH�XVHU�WKDW�QHHG
WR�EH�YLVXDOL]HG��WKHLU�ZKHUHDERXWV�DQG�WKHLU
FRPPHQWV��,W�LV�LPSRUWDQW�WR�NQRZ�ZKHUH
RWKHU�XVHUV�DUH��EXW�QRW�QHFHVVDULO\�ZKHUH
XVHUV�KDYH�EHHQ��DOWKRXJK�WKLV�FRXOG�EH
LQWHUHVWLQJ�IRU�FHUWDLQ�EHKDYLRUDO�DQDO\VHV�
7KH�FRPPHQWV�RQ�WKH�RWKHU�KDQG�KDYH�WR
EH�DFFHVVLEOH�HYHQ�ZKHQ�WKH�RULJLQDO�SRVWHU
LV�QRW�ORJJHG�LQ�DQ\PRUH�

7R�VKRZ�WKH�ZKHUHDERXWV�RI� RWKHU�XVHUV
\RX�FRXOG�XVH�D�PDS�VKRZLQJ�ZKHUH�RWKHU
SHRSOH�DUH��7KH�XVHUV�FDQ�DOVR�EH
UHSUHVHQWHG�E\�DQ�DYDWDU��$Q�DYDWDU�LV�DQ
REMHFW�LQ�WKH�YLUWXDO�HQYLURQPHQW�VKRZLQJ
WKH�FXUUHQW�ORFDWLRQ�RI� WKH�XVHU�LW
UHSUHVHQWV��7KHVH�REMHFWV�FDQ�EH�DQ\WKLQJ�
EXW�KXPDQOLNH�DYDWDUV�DUH�FRQVLGHUHG�WR�EH
EHWWHU�IRU�GLVFXVVLRQV���)DEUL�HW�DO��������	
9HUWHJDDO�HW�DO���������,W�LV�WKRXJKW�WKDW�LW�LV
HDVLHU�WR�XQGHUVWDQG�ZKDW�RWKHUV�DUH�WDONLQJ
DERXW�ZKHQ�\RX�FDQ�VHH�ZKDW�GLUHFWLRQ�WKH\
DUH�ORRNLQJ�DW��7KH\�DOVR�DUJXH�WKDW�LW�LV
HDVLHU�IRU�SHRSOH�WR�VHH�ZKDW�GLUHFWLRQ�D�IDFH
LV�ORRNLQJ�WKDQ�IRU�LQVWDQFH�DQ�DUURZ�

5LQQHU��������LQWURGXFHV�WKH�DUJXPHQWDWLRQ
PDS�DV�D�WRRO�IRU�VSDWLDO�GLVFXVVLRQV��7KLV

PDS�VKRZV�ZKDW�SHRSOH�WKLQN�DERXW�FHUWDLQ
DVSHFWV�RI� WKH�PDS�E\�DGGLQJ�FRPPHQWV�WR
WKRVH�DUHDV��7KLV�PLJKW�EH�D�JRRG�DSSURDFK
IRU�WKLV�DSSOLFDWLRQ��LQWURGXFH�YLUWXDO
PHPRV�ZLWKLQ�WKH��'�ZRUOG��3HRSOH�FDQ
OHDYH�D�PHPR�DW�D�SRVLWLRQ�DQG�RWKHU�FDQ
YLHZ�WKDW�QRWH��7KH�YLVXDOL]DWLRQ�RI� D
FRPSOHWH�GLVFXVVLRQ�UHTXLUHV�TXLWH�VRPH
WKRXJKW��

7KH�PHPRV�KDYH�WR�DSSHDU�LQ�WKH�YLUWXDO
ZRUOG��EXW�WKDW�GRHV�RQO\�SURYLGH�DQ
RYHUYLHZ�RI� WKH�ORFDWLRQ�RI� WKH�PHPRV��EXW
LW�GRHV�QRW�SURYLGH�DQ�RYHUYLHZ�RQ�WKH�WLPH
RI� SRVWLQJ�RU�WKH�WRSLFV��$�FRPPRQ�ZD\�WR
KDYH�GLVFXVVLRQV�RQ�WKH�,QWHUQHW�LV�ZLWK�D
WKUHDGHG�IRUXP��&RPELQLQJ�D�WKUHDGHG
IRUXP�DQG�WKH��'�HQYLURQPHQW�SURYLGHV�DQ
LQWHUIDFH�ZKHUH�\RX�FDQ�HDVLO\�VHH�ORFDO
PHPRV�DQG�VWLOO�JHW�DQ�RYHUYLHZ�RI� DOO
PHVVDJHV��VRUWHG�E\�GDWH�RU�WRSLF��(DFK
PHPR�LQ�WKH�YLUWXDO�HQYLURQPHQW�UHSUHVHQWV
D�PHVVDJH�LQ�WKH�IRUXP��:KHQ�D�XVHU�VHOHFW
D�PHPR�LQ�WKH�YLUWXDO�HQYLURQPHQW�LW�LV
VKRZQ�LQ�WKH�IRUXP�DQG�ZKHQ�KH�VHOHFWV
RQH�LQ�WKH�IRUXP�KH�LV�DOVR�VKRZQ�WKH
ORFDWLRQ�RI� LW�LQ�WKH�YLUWXDO�HQYLURQPHQW��

��� &RQFOXVLRQ
7KH�DSSOLFDWLRQ�ZLOO�FRQVLVW�RI� WZR�SDUWV�
7KH�ILUVW�SDUW�LV��D��'�HQYLURQPHQW�WKDW
UXQV�ORFDOO\�RQ�WKH�FRPSXWHU�RI� WKH�XVHU�
7KLV��'�HQYLURQPHQW�ZLOO�EH�GHVLJQHG�LQ
9LUWRROV��,W�ZLOO�XVH�D�'(0�DV�D�EDVH�DQG
DGGLWLRQDO�REMHFWV�FDQ�EH�DGGHG�WR�HQKDQFH
WKH�UHDOLVP�RI� WKH��'�HQYLURQPHQW��7KH
XVHU�ZLOO�EH�DEOH�WR�PRYH�DURXQG�LQ�WKLV

HQYLURQPHQW�DV�LI� WKH\�DUH�ZDONLQJ��7KH\
ZLOO�SHUFHLYH�WKH�HQYLURQPHQW�RQ�H\H�OHYHO�DW
D�ZDONLQJ�VSHHG��7KH\�FDQ�XVH�WKH�PRXVH
DQG�NH\ERDUG�WR�QDYLJDWH��

7KH�VHFRQG�SDUW�LV�WKH�GLVFXVVLRQ
HQYLURQPHQW��7KLV�KDV�D�FHQWUDO�GDWDEDVH
ZKHUH�DOO�WKH�PHVVDJHV�DQG�PHWDGDWD�LV



��&RQFHSWXDO�PRGHO

��

VWRUHG��7KLV�GDWDEDVH�LV�DFFHVVHG�YLD�WKH
,QWHUQHW�DQG�PXOWLSOH�XVHUV�FDQ�ORJ�LQ�RQ�LW
DQG�DGG�QHZ�FRPPHQWV��6LQFH�WKH�GDWDEDVH
LV�DFFHVVHG�YLD�WKH�,QWHUQHW��WKH�PRVW�ORJLFDO
LQWHUIDFH�LV�D�ZHEEURZVHU��

7KHVH�WZR�SDUWV�DUH�QRW�VHSDUDWH��WKH
PHVVDJHV�KDYH�WR�DSSHDU�LQ�WKH��'
HQYLURQPHQW�DQG�WKH�SRVLWLRQ�RI� D�XVHU�LQ
WKH��'�HQYLURQPHQW�KDV�WR�EH�EURDGFDVWHG
WR�RWKHU�XVHUV�SDUWLFLSDWLQJ�LQ�WKH
GLVFXVVLRQ��:LWKLQ�WKH��'�HQYLURQPHQW�RQO\
WKH�SRVLWLRQ�RI�PHVVDJHV�KDYH�WR�EH�VKRZQ�
ZLWK�IRU�LQVWDQFH�IORDWLQJ�PHPRV�
HYHU\WKLQJ�HOVH�LV�VKRZQ�LQ�WKH�GLVFXVVLRQ

HQYLURQPHQW��7KH�SRVLWLRQ�RI� XVHUV�RQO\
KDV�WR�EH�VKRZQ�LQ�WKH��'�HQYLURQPHQW�QRW
LQ�WKH�GLVFXVVLRQ�HQYLURQPHQW��7KH�XVHUV
KDYH�WR�EH�UHSUHVHQWHG�LQ�WKH��'
HQYLURQPHQW�DV�KXPDQ�OLNH�DYDWDUV�

7KHVH�WZR�SDUWV�KDYH�WR�EH�LQFRUSRUDWHG
LQWR�RQH�DSSOLFDWLRQ�VLQFH�WKH\�DUH
LQWHUWZLQHG��7KH�EHVW�ZD\�WR�GR�VR�LV�E\
HPEHGGLQJ�WKH��'�HQYLURQPHQW�LQWR�WKH
ZHESDJH��E\�PHDQV�RI� WKH�9LUWRROV�EURZVHU
SOXJ�LQ��7KLV�ZLOO�UHVXOW�LQ�D�VSOLW�LQWHUIDFH
ZKHUH�RQH�SDUW�GHDOV�ZLWK�WKH��'
HQYLURQPHQW�DQG�RQH�SDUW�ZLWK�WKH
GLVFXVVLRQ�



,Q�WKH�SUHYLRXV�FKDSWHU�,�KDYH�GLVFXVVHG�WKH
FRQFHSWXDO�FKRLFHV�,�KDYH�PDGH��,Q�WKLV
FKDSWHU�,�ZLOO�GHVFULEH�WKH�IXQFWLRQV�WKDW
0XSSHW�VKRXOG�LQFRUSRUDWH��7KLV
IXQFWLRQDOLW\�LV�VXSSRVHG�WR�EH�IHDVLEOH�EXW
GXH�WR�OLPLWDWLRQV�RI� WKH�VSHFLILF�VRIWZDUH�,
XVHG��QRW�DOO�WKH�IXQFWLRQV�DUH�LPSOHPHQWHG
LQ�WKH�ILQDO�YHUVLRQ��7KH�OLPLWDWLRQV�DQG
ZRUNDURXQGV�ZLOO�EH�GLVFXVVHG�LQ�WKH�QH[W

FKDSWHU�

7KH�0XSSHW�IXQFWLRQV�FDQ�EH�GLYLGHG�LQWR
WZR�JURXSV��GLVFXVVLRQ�DQG�QDYLJDWLRQ�
%HIRUH�GLVFXVVLQJ�WKHVH�WZR�JURXSV�,�ZLOO
VNHWFK�WKH�JHQHUDO�RXWOLQH�RI� WKH
DSSOLFDWLRQ��$QG�GHVFULEH�WKH�PDLQ
FRPSRQHQWV�RI� WKH�DSSOLFDWLRQ�

�� )XQFWLRQDO�0RGHO

,Q�WKH�SUHYLRXV�FKDSWHU�,�DUJXHG�WKDW�WKH
DSSOLFDWLRQ�VKRXOG�XVH�9LUWRROV��D�EURZVHU
DQG�DQ�H[WHUQDO�GDWDEDVH��)XUWKHUPRUH�,
SURSRVHG�D�GXDO�LQWHUIDFH�WKDW�ZLOO�FRQVLVW
RI� D��'�HQYLURQPHQW�DQG�D�GLVFXVVLRQ
HQYLURQPHQW���ILJXUH������7KH��'
HQYLURQPHQW�ZLOO�EH�WKH�9LUWRROV�SOD\HU
HPEHGGHG�LQ�D�ZHESDJH�XVLQJ�WKH�9LUWRROV
SOXJ�LQ��7KH�GLVFXVVLRQ�HQYLURQPHQW�ZLOO�EH
D�WKUHDGHG�ZHEIRUXP�ZKHUH�DOO�WKH
PHVVDJHV�DUH�VWRUHG�LQ�D�GDWDEDVH�RQ�D
VHUYHU��7KLV�GDWDEDVH�FDQ�EH�XVHG�IRU
DQDO\VLV�RI� WKH�FRPPHQWV�PDGH�E\�XVHUV�
�
7KH�DSSOLFDWLRQ�ZLOO�UXQ�LQ�D�EURZVHU��OLNH
,QWHUQHW�([SORUHU�RU�0R]LOOD�)LUHIR[��ZLWK
WKH�9LUWRROV�SOXJ�LQ�LQVWDOOHG��$QG�ZLOO
FRQVLVW�RI� D�IRUXP�DQG�D�SOD\HU��,Q�WKH
SOD\HU�WKHUH�ZLOO�EH�PHPRV��WKH\
FRUUHVSRQGHQW�WR�WKH�PHVVDJHV�LQ�WKH
IRUXP��7KH�OLVW�RI�PHVVDJHV�ZLOO�EH�VKRZQ
LQ�WKH�WKUHDG���ILJXUH������

0XSSHW�ZLOO�EH�D�PXOWL�XVHU�DSSOLFDWLRQ�
:LWKLQ�WKH�IRUXP�PXOWLSOH�SHRSOH�FDQ�ORJ�LQ
IURP�GLIIHUHQW�ORFDWLRQV�DQG�UHDG�HDFK
RWKHU·V�PHVVDJHV��7KH�IRUXP�ZLOO�VKRZ�KRZ
PDQ\�SHRSOH�DUH�XVLQJ�0XSSHW�DW�D�WLPH�
7KHVH�SHRSOH�FDQ�PHHW�HDFK�RWKHU�LQ�WKH

3OD\HU��+XPDQ�OLNH�DYDWDUV�LQVLGH�WKH�SOD\HU
ZLOO�UHSUHVHQW�WKH�XVHUV��$�PDS�ZLOO�VKRZ
WKH�ORFDWLRQ�RI� DOO�WKH�XVHUV�ZLWKLQ�WKH�SOD\HU�

��

ILJXUH�����7KH�GLIIHUHQW�SDUWV�RI� WKH�DSSOLFDWLRQ

ILJXUH�����%URZVHU�ZLQGRZ�VKRZLQJ�WKH�DSSOLFDWLRQ�

��� ,QWURGXFWLRQ

��� 7KH�DSSOLFDWLRQ



�� )XQFWLRQDO�0RGHO

)RUXP
6LQFH�WKH�IRUXP�ZLOO�EH�EDVHG�RQ�WKH
H[LVWLQJ�FRQFHSW�RI�ZHEIRUXPV��WKH
QDYLJDWLRQ�LV�DOUHDG\�PRUH�RU�OHVV
SUHGHILQHG��7KHUH�ZLOO�EH�D�OLVW�RI�PHVVDJHV
ZKHUH�WKH�XVHU�ZLOO�EH�DEOH�WR�VHOHFW�RQH�E\
FOLFNLQJ�RQ�LW��7KH�PHVVDJH�ZLOO�EH�GLVSOD\HG
DQG�LI� DYDLODEOH�DQ�RYHUYLHZ�RI� WKH
GLVFXVVLRQ�WKUHDG�RI� WKH�PHVVDJH�ZLOO�EH
VKRZQ��7KH�XVHU�ZLOO�EH�DEOH�WR�JR�EDFN�WR
WKH�OLVW��VHOHFW�D�GLIIHUHQW�PHVVDJH�LQ�WKH

0XSSHW�LV�EHLQJ�GHVLJQHG�IRU�GLVFXVVLRQ�LQ�D
�'�HQYLURQPHQW��DV�VXFK�WKH�GLVFXVVLRQ
IXQFWLRQV�DUH�WKH�PRVW�LPSRUWDQW�IXQFWLRQV�
$V�VWDWHG�EHIRUH�,�ZLOO�XVH�D�WKUHDGHG
ZHEIRUXP�WR�GLVSOD\�WKH�GLVFXVVLRQ��$
WKUHDGHG�ZHEIRUXP�GLVSOD\V�WKH�PHVVDJHV�LQ
D�OLVW�ZKHUH�UHSOLHV�RQ�PHVVDJHV�DUH
GLVSOD\HG�E\�LQFUHDVHG�LQGHQW���ILJXUH�����
7KHUH�DUH�GLIIHUHQW�W\SHV�RI� FRPPHQWV�WKH
XVHU�FDQ�PDNH��7KH\�FDQ�EH�JHQHUDO
FRPPHQWV�RU�MXGJHPHQWDO��SRVLWLYH��QHXWUDO
RU�QHJDWLYH��7KH�XVHU�ZLOO�EH�DEOH�WR�FKRRVH
ZKDW�NLQG�RI�PHVVDJH�KH�LV�SRVWLQJ��7KH
FRORU�RI� WKH�PHPR�DQG�WKH�PHVVDJH�WLWOH
ZLOO�UHIOHFW�WKH�W\SH�RI�PHVVDJH��%OXH�IRU
JHQHUDO��JUHHQ�IRU�SRVLWLYH��\HOORZ�IRU
QHXWUDO�DQG�UHG�IRU�QHJDWLYH��7KHUH�DUH�WKUHH
DFWXDO�GLVFXVVLRQ�IXQFWLRQV�
� 9LHZ�PHVVDJH
� 1HZ�PHVVDJH
� 5HSO\�PHVVDJH

9LHZ�PHVVDJH
:LWK�WKLV�IXQFWLRQ�WKH�XVHU�ZLOO�EH�DEOH�WR
UHDG�D�PHVVDJH��7KHUH�ZLOO�EH�WZR�ZD\V�WR
YLHZ�WKDW�PHVVDJH��7KH�ILUVW�ZLOO�EH�E\
FOLFNLQJ�RQ�WKH�HQWU\�LQ�WKH�WKUHDG��7KH
VHFRQG�ZD\�ZLOO�EH�E\�FOLFNLQJ�RQ�WKH�PHPR
LQ�WKH�SOD\HU��,Q�ERWK�FDVHV�WKH�XVHU�ZLOO�EH
WUDQVSRUWHG�WR�WKH�ORFDWLRQ�RI� SRVWLQJ�LQ�WKH

SOD\HU�DQG�WKH�HQWLUH�PHVVDJH�ZLOO�EH
GLVSOD\HG�LQ�WKH�IRUXP�

1HZ�PHVVDJH
7KLV�IXQFWLRQ�ZLOO�HQDEOH�WKH�XVHU�WR�DGG�D
QHZ�PHVVDJH�WR�WKH�GLVFXVVLRQ��7KLV�ZLOO�EH
RQO\�DYDLODEOH�LQ�WKH�IRUXP��7KH�FXUUHQW
ORFDWLRQ�RI� WKH�XVHU�LQ�WKH�SOD\HU�ZLOO�EH
XVHG�DV�WKH�JHR�ORFDWLRQ�DQG�DOO�WKH�GDWD�RI
WKH�PHVVDJH�ZLOO�EH�VWRUHG�LQ�WKH�GDWDEDVH
RQ�WKH�VHUYHU��$�PHPR�LV�ORDGHG�LQWR�WKH
SOD\HU�WR�VKRZ�WKH�ORFDWLRQ�RI� WKH�PHVVDJH�

5HSO\�PHVVDJH
:LWK�WKLV�IXQFWLRQ�WKH�XVHU�ZLOO�EH�DEOH�WR
UHDFW�RQ�D�PHVVDJH��,W�ZLOO�EH�VLPLODU�WR�WKH
QHZ�PHVVDJH�IXQFWLRQ�EXW�LW�ZLOO�DOVR�VWRUH�D
UHIHUHQFH�WR�WKH�RULJLQDO�PHVVDJH��,Q�WKH
WKUHDG�LW�ZLOO�VKRZ�XS�EHORZ�WKH�RULJLQDO
PHVVDJH�ZLWK�D�VPDOO�LQGHQW��$�PHPR�LV
ORDGHG�LQWR�WKH�SOD\HU�DQG�SXW�EHKLQG�WKH
PHPR�RI� WKH�RULJLQDO�PHVVDJH�

��

ILJXUH�����$�WKUHDGHG�GLVFXVVLRQ��VKRZLQJ�WZR�WKUHDGV

��� 1DYLJDWLRQ�IXQFWLRQV

ILJXUH�����'LDJUDP�RI� WKH�QDYLJDWLRQ�IXQFWLRQV�LQ�WKH�IRUXP

��� 'LVFXVVLRQ�IXQFWLRQV



�� )XQFWLRQDO�0RGHO

WKUHDG�RU�UHSO\�WR�WKH�FXUUHQW�PHVVDJH��$Q
RYHUYLHZ�RI� WKH�QDYLJDWLRQ�IXQFWLRQV�RI� WKH
IRUXP�LV�JLYHQ�LQ�ILJXUH�����

3OD\HU
:LWKLQ�WKH�SOD\HU�WKH�XVHU�ZLOO�EH�DEOH�WR
PRYH�DURXQG�XVLQJ�WKH�PRXVH�DQG�RU�WKH
NH\ERDUG��7KH�FRQWUROV�ZLOO�EH�EDVHG�RQ
WKRVH�IRXQG�LQ��'�JDPHV�OLNH�ILUVW�SHUVRQ
VKRRWHUV��7KH\�RIWHQ�XVH�D�FRPELQDWLRQ�RI
PRXVH�DQG�NH\ERDUG�WR�FRQWURO�WKH
FKDUDFWHU��:LWKLQ�0XSSHW�WKH�XVHU�FDQ�XVH
ERWK�WKH�NH\ERDUG�DQG�WKH�PRXVH�WR�FRQWURO
WKH�PRYHPHQW�LQ�WKH��'�HQYLURQPHQW
�ILJXUH�����

:LWK�WKH�NH\ERDUG�WKH�XVHU�FDQ�WXUQ�DQG
ZDON�DW�D�FRQVWDQW�VSHHG��+H�FDQ�PRYH�LQ�DOO
WKUHH�GLPHQVLRQV�DQG�WXUQ�OHIW�ULJKW�DQG
XSZDUGV�GRZQZDUGV�

:LWK�WKH�PRXVH�WKH�XVHU�ZLOO�EH�DEOH�WR
PRYH�IRUZDUG�EDFNZDUG�DQG�WXUQ�OHIW�ULJKW
DW�WKH�VDPH�WLPH��E\�GUDJJLQJ�WKH�PRXVH�
7KH�VSHHG�RI�PRYHPHQW�DQG�WXUQLQJ�ZLOO�EH
GHSHQGHQW�RQ�WKH�GLVWDQFH�WKH�PRXVH�LV
GUDJJHG�

7R�DLG�WKH�XVHU�LQ�ILQGLQJ�KLV�ZD\�DURXQG�LQ
WKH��'�HQYLURQPHQW�WKHUH�ZLOO�EH�D�IHZ

H[WUD�IXQFWLRQV��7KHUH�ZLOO�EH�D�PDS�WR
VKRZ�WKH�FXUUHQW�SRVLWLRQ��WKH�ORFDWLRQ�RI
RWKHU�XVHUV�DQG�WKH�ORFDWLRQ�RI� WKH�PHPRV�
SUHGHILQHG�YLHZSRLQWV�WR�KDQG�WKH�XVHU
VRPH�VWDUWLQJ�SRLQWV�DQG�D�VSHFLDO�IXQFWLRQ
FDOOHG�VSHHG�FRXSOHG�IO\LQJ��7KLV�IXQFWLRQ
ZLOO�FRQVLVW�RI� WZR�PRYHPHQW�PRGHV��D
VORZ�JURXQG�OHYHO�PRGH�WR�H[SHULHQFH�WKH
HQYLURQPHQW�DV�D�KXPDQ�EHLQJ�DQG�D�KLJK�
VSHHG�RYHUYLHZ�PRGH�WR�H[SHULHQFH�WKH
HQYLURQPHQW�DV�IURP�D�KHOLFRSWHU���ILJXUH
����

��

ILJXUH�����.H\ERDUG�DQG�PRXVH�FRQWUROV
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�� ,PSOHPHQWDWLRQ

��

,Q�WKH�SUHYLRXV�FKDSWHU�,�KDYH�GHVFULEHG�DOO
WKH�IXQFWLRQV�WKLV�DSSOLFDWLRQ�VKRXOG�KDYH�
,Q�WKLV�FKDSWHU�,�ZLOO�GHVFULEH�WKH�ILQDO
DSSOLFDWLRQ��,�ZLOO�GHVFULEH�KRZ�WKH�PDLQ
IXQFWLRQV�DUH�LPSOHPHQWHG��7KHUH�KDYH
EHHQ�VRPH�SUREOHP�ZKLOH�LPSOHPHQWLQJ�WKH

IXQFWLRQV��7KHVH�SUREOHPV�DQG�WKH
ZRUNDURXQGV��LI� WKH\�H[LVWV��ZLOO�EH
GLVFXVVHG�DW�WKH�HQG�RI� WKLV�FKDSWHU

��� ,QWURGXFWLRQ

��� 6RIWZDUH�FKRLFHV
,Q�WKH�SUHYLRXV�FKDSWHU�,�GLYLGHG�WKH
DSSOLFDWLRQ�LQWR�D�GLVFXVVLRQ�HQYLURQPHQW
DQG�D��'�HQYLURQPHQW��)RU�WKH��'
HQYLURQPHQW�,�KDYH�FKRVHQ�9LUWRROV�IRU
UHDVRQV�H[SODLQHG�LQ�FKDSWHU����,Q�WKH
SUHYLRXV�FKDSWHU�,�DOUHDG\�FKRVH�ZHEIRUXP
DV�WKH�GLVFXVVLRQ�HQYLURQPHQW��,�GLG�QRW
VSHFLI\�ZKDW�VRIWZDUH�,�ZLOO�XVH�IRU�P\
ZHEIRUXP��,�FRXOG�HLWKHU�ZULWH�P\�RZQ
IRUXP�RU�XVH�DQ�H[LVWLQJ�RQH��7KHUH�DUH
PDQ\�ZHEIRUXPV�DYDLODEOH�RQ�WKH�,QWHUQHW�
7KH\�DUH�ZULWWHQ�LQ�D�SOHWKRUD�RI
SURJUDPPLQJ�ODQJXDJHV�DQG�XVH�DOO�NLQGV�RI
GDWDEDVHV��7R�SLFN�RQH�,�PDGH�WKH�IROORZLQJ
UXOHV�
� 3+3�0\64/�EDVHG
� $Q�2SHQ�6RXUFH�OLFHQVH
� $�VLPSOH�IHDWXUHVHW
3+3�0\64/�EHFDXVH�LW�LV�IUHHO\�DYDLODEOH�
UREXVW�DQG�UXQV�RQ�PRVW��LI� QRW�DOO�
ZHEVHUYHUV��$OVR�EHFDXVH�,�KDYH�SULRU
NQRZOHGJH�LQ�ERWK�LQVWDOOLQJ�DQG�XVLQJ�3+3
DQG�0\64/�

2SHQ�VRXUFH�OLFHQVH�EHFDXVH�WKLV�PHDQV�WKH
VRXUFH�FRGH�LV�DYDLODEOH�DQG�\RX�DUH�DOORZHG
WR�HGLW�WKH�VRXUFHFRGH�DQG�UHGLVWULEXWH�LW�

$�VLPSOH�IHDWXUHVHW�EHFDXVH�WKH�IRUXP�RQO\
KDV�WR�KDYH���IXQFWLRQV��)XUWKHUPRUH�VLQFH�,
KDYH�WR�KDFN�WKH�VFULSW�WR�JHW�LW
FRPPXQLFDWLQJ�ZLWK�WKH�SOD\HU�D�VLPSOH
IHDWXUHVHW�XVXDOO\�PHDQV�WKDW�WKH�VRXUFHFRGH
LV�OHVV�FRPSOH[�DQG�HDVLHU�WR�KDFN�

7KHVH�WKUHH�UXOHV�QDUURZHG�WKH�FKRLFH�TXLWH
D�ELW�DQG�DIWHU�WU\LQJ�D�IHZ�IRUXPV�,�GHFLGHG
WR�XVH�¶P\�OLWWOH�IRUXP·��,W�LV�D�*3/·G
ZHEIRUXP�VFULSW�ZULWWHQ�LQ�3+3�DQG�LW�XVHV
0\64/�WR�VWRUH�WKH�PHVVDJHV��,W�VXSSRUWV
WKUHDGLQJ�DQG�D�IHZ�RWKHU�PHVVDJHERDUG
VSHFLILF�IHDWXUHV�WKDW�,�ZLOO�QRW�XVH��,W�FRPHV
ZLWK�DQ�LQVWDOO�DQG�D�VHWXS�VFULSW�ZKHUH�\RX
FDQ�VZLWFK�RII� IHDWXUHV�\RX�GR�QRW�QHHG�
7KH�VFULSW�ORRNHG�ZHOO�RUJDQL]HG�DQG
KDFNDEOH�
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0XSSHW�LV�D�FOLHQW�VHUYHU�DSSOLFDWLRQ��WKXV�LW
QHHGV�D�VHUYHU�DQG�D�FOLHQW��2Q�WKH�VHUYHU
WKHUH�KDV�WR�EH�D�KWWS�VHUYHU��OLNH�$SDFKH�RU
,,6�ZLWK�3+3�!�����LQVWDOOHG�DQG�0\64/�
7KH�FOLHQW�KDV�WR�EH�D�PRGHUQ�FRPSXWHU�
�*+]�RU�PRUH�DQG�D���0%�RU�PRUH��'
JUDSKLFV�FDUG��UXQQLQJ�:LQGRZV��,W�QHHGV�D
EURZVHU�DQG�WKH�9LUWRROV�EURZVHU�SOXJ�LQ��

7KH�VHWXS�LV�VKRZQ�LQ�ILJXUH�����
��� 5HTXLUHPHQWV

ILJXUH�����'LDJUDP�RI� WKH�FOLHQW�VHUYHU�VHWXS

��� 7KH�DSSOLFDWLRQ
/LNH�,�VDLG�0XSSHW�FRQVLVWV�RI� D�SDUW�WKDW
UXQV�RQ�D�VHUYHU�DQG�D�SDUW�WKDW�UXQV�LQ�D
EURZVHU�DV�D�ZHEVLWH��7KH�ZHEVLWH�KDV�WKUHH
DUHDV��WKH�WKUHDG�DUHD��WKH�SOD\HU�DUHD�DQG
WKH�FRPPV�DUHD��7KH�ODVW�RQH�LV�LQYLVLEOH�IRU
WKH�XVHU�DQG�PDQDJHV�FRPPXQLFDWLRQ
EHWZHHQ�WKH�VHUYHU�DQG�WKH�SOXJ�LQ��7KH
SOD\HU�DUHD�FRQWDLQV�WKH�9LUWRROV�SOXJ�LQ�IRU
WKH�GLVSOD\LQJ�WKH��'�ZRUOG��7KH�WKUHDG
DUHD�FRQWDLQV�WKH�GLVFXVVLRQ�

7KH�DSSOLFDWLRQ�FDQ�EH�GLYLGHG�LQWR�IRXU
VHSDUDWH�SURJUDPV�WKDW�FRPPXQLFDWH�ZLWK
HDFK�RWKHU��7KHVH�IRXU�SURJUDPV�DUH�
� SOXJ�LQ��9LUWRROV�
� EURZVHU��IRU�ZLQGRZV�
� VHUYHU��KWWS�ZLWK�3+3�PRGXOH�
� GDWDEDVH��0\64/�

7KH�SOXJ�LQ�UXQV�WKH�9LUWRROV�ZRUOG�ILOH
�PXSSHW�YPR��DQG�FDQ�H[HFXWH�WKH�9LUWRROV
VFULSWV��7KH�9LUWRROV�SOXJ�LQ�FDQ�DOVR
H[HFXWH�MDYDVFULSWV�IURP�WKH�ZHESDJH�ZKHUH
LW�LV�HPEHGGHG��7KLV�LV�GRQH�ZLWK�WKH
%URZVHU6FULSW�EXLOGLQJEORFN���ILJXUH�����

7KH�EURZVHU�FDQ�DOVR�H[HFXWH�MDYDVFULSWV�
7KH�MDYDVFULSWV�H[HFXWHG�E\�WKH�EURZVHU�DUH
HLWKHU�IRU�ORDGLQJ�VSHFLDO�SDUWV�RI� WKH
ZHEVLWH�RU�IRU�FRPPXQLFDWLRQ�ZLWK�WKH�SOXJ�
LQ���VFULSW������7KLV�FRPPXQLFDWLRQ�LV

OLPLWHG�WR�VHQGLQJ�RI�PHVVDJHV�DQG�WKH
PDQDJLQJ�RI� DWWULEXWHV�ZLWKLQ�WKH��'
HQYLURQPHQW��7KH�EURZVHU�DOVR
FRPPXQLFDWHV�ZLWK�WKH�KWWS�VHUYHU��,W�HLWKHU
VHQGV�D�*(7�UHTXHVW�WR�JHW�D�FHUWDLQ�SDJH
RU�D�VHQGV�D�3267�UHTXHVW�WR�VHQG�GDWD�WR
WKH�VHUYHU��

7KH�VHUYHU�PDQDJHV�WKH�*(7�DQG�3267
UHTXHVWV��)RU�D�*(7�UHTXHVW��WKH�VHUYHU
H[HFXWHV�WKH�3+3�WKDW�EHORQJV�WR�WKH
UHTXHVWHG�SDJH�DQG�VHQG�WKH�UHVXOWLQJ�SDJH
WR�WKH�EURZVHU��)RU�D�3267�UHTXHVW�WKH
VHUYHU�ZLOO�XVH�WKH�DWWDFKHG�GDWD�ZKHUH
QHHGHG�ZKLOH�H[HFXWLQJ�WKH�3+3��,I� QHHGHG
3+3�ZLOO�FRQWDFW�WKH�0\64/�GDWDEDVH�WR
UHWULHYH�RU�VWRUH�GDWD�

ILJXUH�����%URZVHU6FULSW���9LUWRROV�EXLOGLQJEORFN�WR�H[HFXWH�VFULSWV
LQ�WKH�EURZVHU��WKLV�ZLOO�UXQ�WKH�VFULSW�¶*HW0HPR�¶�·�·

VFULSW����-DYDVFULSW�¶GHPR·���VFULSW�WR�VHQG�D�PHVVDJH�IURP�WKH
EURZVHU�WR�WKH��'�HQYLURQPHQW�LQ�WKH�SOXJ�LQ

Function Demo()

{

var load = “SendMessage” + “ ‘Target’ “ + “’msg’ “;

document.Virtools.DoCommand(load);

}
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$IWHU�HYHU\WKLQJ�LV�LQVWDOOHG��ERWK�RQ�WKH
FOLHQW�DQG�RQ�WKH�VHUYHU��D�VHVVLRQ�FDQ�EH
VWDUWHG��7KH�XVHU�KDV�WR�SRLQW�KLV�EURZVHU�WR
WKH�ORFDWLRQ�RI�0XSSHW��'HSHQGLQJ�RQ�WKH
VHWWLQJV�RI�0XSSHW��WKH�XVHU�PLJKW�QHHG�WR
ORJ�LQ�ILUVW��:KHQ�WKLV�LV�DOO�GRQH��WKH
EURZVHU�LV�UHGLUHFWHG�WR�ORDG�IRUXP�SKS�
7KLV�LV�DFWXDOO\�D�IUDPHVHW�ZLWK�ILYH�GLIIHUHQW
ZHESDJHV��7KUHH�RI� WKRVH�ZHESDJHV�EHORQJ
WR�WKH�WKUHDG�SDUW��RQH�LV�WKH�SOD\HU�DQG
RQH�LV�KLGGHQ�LV�FDOOHG�FRPPV��7KH�ILUVW
WZR�SDUWV�DUH�UHTXHVWHG�IURP�WKH�VHUYHU��LW
ZLOO�SURFHVV�WKH�3+3�VFULSWV�DQG�UHTXHVW

GDWD�IURP�WKH�GDWDEDVH��7KH�WZR�SDUWV�DUH
VHQG�WR�WKH�EURZVHU�DQG�WKH�EURZVHU�ZLOO
VWDUW�WKH�SOXJ�LQ�DQG�ORDG�WKH��'
HQYLURQPHQW��:KHQ�WKH�SOXJ�LQ�KDV�ILQLVKHG
ORDGLQJ��LW�ZLOO�UHTXHVW�DOO�WKH�FXUUHQW�PHPRV
LQ�WKH�GDWDEDVH�IURP�WKH�SOD\HU��7KH�SOD\HU
KDV�WKH�LPSRUWDQW�LQIRUPDWLRQ��ORFDWLRQV�
RULHQWDWLRQV��W\SHV�DQG�,'V�DOUHDG\
HPEHGGHG�LQ�LWV�ZHESDJH��,W�ZLOO�XVH�WKH
FRPPV�SDUW�WR�ORDG�WKHP�RQH�E\�RQH��WKLV
ZD\�WKH�LQIRUPDWLRQ�RI� WKH�GLIIHUHQW�PHPRV
ZLOO�QRW�EH�PL[HG�XS�E\�WKH�SOXJ�LQ���ILJXUH
����

ILJXUH�����$SSOLFDWLRQ�GLDJUDP�VKRZLQJ�WKH�VWDUWLQJ�RI� 0XSSHW

��� 6WDUWLQJ�0XSSHW

��
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7R�YLHZ�D�PHVVDJH�IURP�WKH�IRUXP�WKH�XVHU
FDQ�FOLFN�RQ�LW��7KH�EURZVHU�ZLOO�UHTXHVW�WKH
SDJH�IURP�WKH�VHUYHU�DQG�UXQ�D�MDYDVFULSW�WR
UHTXHVW�WKH�SOXJ�LQ�WR�PRYH�WRZDUGV�WR
ORFDWLRQ�RI� WKH�DFFRPSDQ\LQJ�PHPR��7KH
VHUYHU�ZLOO�SURFHVV�WKH�UHTXHVW�DQG�JHW�WKH
GDWD�IURP�WKH�GDWDEDVH��7KH�GDWD�IURP�WKH
GDWDEDVH�ZLOO�EH�XVHG�WR�JHQHUDWH�WKH�SDJH
ZLWK�WKH�PHVVDJH��WKLV�ZLOO�EH�VHQG�WR�WKH
EURZVHU��ZKLFK�ZLOO�WKHQ�GLVSOD\�LW���ILJXUH
������

7.6.1 View entry (forum)

ILJXUH�����$SSOLFDWLRQ�GLDJUDP�VKRZLQJ�WKH�SURFHVV�RI� YLHZLQJ�D�PHVVDJH�IURP�WKH�WKUHDG�

��� 'LVFXVVLRQ�IXQFWLRQV

ILJXUH�����$SSOLFDWLRQ�GLDJUDP�VKRZLQJ�WKH�SURFHVV�RI� PRYLQJ�WKH
DYDWDU�WR�D�PHPR�

7KH�GLVFXVVLRQ�IXQFWLRQV�GHVFULEHG�KHUH�DUH
9LHZ�HQWU\��IRUXP���9LHZ�HQWU\��SOD\HU��
1HZ�HQWU\�DQG�5HSO\�HQWU\��)RU�HDFK�RI� WKH
IXQFWLRQV�,�KDYH�PDGH�D�GLDJUDP�VKRZLQJ
KRZ�WKH�GLIIHUHQW�SDUWV�RI� WKH�DSSOLFDWLRQ
ZRUN�WRJHWKHU��7KHUH�DUH�QR�GLDJUDPV�RI
WKH�VSHFLILF�VFULSWV�ZLWKLQ�9LUWRROV��,W�LV�EHVW
WR�YLHZ�WKH�DSSOLFDWLRQ�LQ�9LUWRROV�'HY�WR
VHH�KRZ�WKH\�ZRUN�H[DFWO\��7KH�GLIIHUHQW
9LUWRROV�VFULSWV�OLVWHG�LQ�WKH�GLDJUDPV�HLWKHU
PRYH�WKH�DYDWDU�WR�WKH�QHZ�SRVLWLRQ��RU�ORDG
RQH�RU�PRUH�PHPRV��7KH�PRYH�VFULSW�LV

VKRZQ�LQ�ILJXUH������WKH�SRVLWLRQ�RI� WKH
PHPR�LV�JLYHQ��WKHQ�WKH�GLUHFWLRQ�LV
FDOFXODWHG�DQG�WKH�DYDWDU�LV�WXUQHG�LQWR�WKDW
GLUHFWLRQ��PRYHG�WR�WKH�ORFDWLRQ�RI� WKH
PHPR�DQG�JLYHQ�WKH�RULHQWDWLRQ�RI� WKH
PHPR�
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7.6.2 View entry (player)

7R�YLHZ�D�PHVVDJH�WKDW�EHORQJV�WR�D�PHPR
LQ�WKH�SOD\HU��WKH�XVHU�FOLFNV�RQ�WKDW�PHPR�
7KH�SOXJ�LQ�ZLOO�PRYH�WKH�XVHU�WR�WKDW
PHPR�DQG�H[HFXWH�D�MDYDVFULSW�LQ�WKH�SOD\HU
WR�JHW�WKH�PHVVDJH�IURP�WKH�VHUYHU��7KH
VHUYHU�ZLOO�SURFHVV�WKH�UHTXHVW�DQG�JHW�WKH

GDWD�IURP�WKH�GDWDEDVH��7KH�GDWD�IURP�WKH
GDWDEDVH�ZLOO�EH�XVHG�WR�JHQHUDWH�WKH�SDJH
ZLWK�WKH�PHVVDJH��WKLV�ZLOO�EH�VHQG�WR�WKH
EURZVHU��ZKLFK�ZLOO�WKHQ�GLVSOD\�LW���ILJXUH
����

ILJXUH�����$SSOLFDWLRQ�GLDJUDP�VKRZLQJ�WKH�SURFHVV�RI� YLHZLQJ�D�PHVVDJH�EHORQJLQJ�WR�D�PHPR�
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7.6.3 New entry

&XUUHQWO\�WKH�QHZ�HQWU\�IXQFWLRQ�LV�RQO\
DYDLODEOH�WR�XVHUV�ZKR�DUH�ORJJHG�LQWR
0XSSHW��,W�LV�DOVR�SRVVLEOH�WR�DOORZ�DQ\�XVHU
WR�SRVW�D�PHVVDJH��,Q�P\�GLDJUDP��,�GLG�QRW
LQFOXGH�WKH�XVHU�KDQGOLQJ��VLQFH�LW�LV�D
VWDQGDUG�SURFHGXUH�DQG�PDNHV�WKH�GLDJUDP
QHHGOHVVO\�FRPSOH[�
7R�FUHDWH�D�QHZ�PHVVDJH�WKH�XVHU�FOLFNV�RQ
1HZ(QWU\�LQ�WKH�IRUXP��7KH�EURZVHU�DVNV
WKH�VHUYHU�IRU�WKH�SRVWLQJ�SDJH��7KH�VHUYHU
XVHV�WKH�XVHU�QDPH�WR�UHWULHYH�WKH�XVHU�
LQIRUPDWLRQ�IURP�WKH�GDWDEDVH��7KH�SRVWLQJ

SDJH�LV�VHQG�WR�WKH�EURZVHU��7KH�XVHU�FDQ
W\SH�KLV�KHU�FRPPHQW�DQG�FOLFN�RQ�WKH
VXEPLW�EXWWRQ��:KHQ�WKH�VXEPLW�EXWWRQ�LV
FOLFNHG�D�MDYDVFULSW�LV�VWDUWHG�WR�UHWULHYH�WKH
ORFDWLRQ�LQIRUPDWLRQ�IURP�WKH�SOXJ�LQ��$OO
WKLV�LQIRUPDWLRQ�LV�VHQG�WR�WKH�VHUYHU��7KH
VHUYHU�FUHDWHV�D�QHZ�PHVVDJH�,'�DQG�VWRUHV
WKH�PHVVDJH�GDWD�ZLWK�WKDW�,'��,W�ZLOO
JHQHUDWH�D�PHVVDJH�SDJH�DQG�VHQG�LW�WR�WKH
EURZVHU��8SRQ�ORDGLQJ�WKDW�SDJH�D�MDYDVFULSW
LV�UXQ�WR�ORDG�D�PHPR�LQ�WKH�SOXJ�LQ�ZLWK
WKDW�QHZ�LG���ILJXUH�����

ILJXUH�����$SSOLFDWLRQ�GLDJUDP�VKRZLQJ�WKH�SURFHVV�RI� SRVWLQJ�D�QHZ�PHVVDJH�
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7.6.4 Reply entry

,I� D�XVHU�LV�YLHZLQJ�D�PHVVDJH�KH�KDV�WKH
RSWLRQ�WR�UHSO\��7KH�EURZVHU�DVNV�WKH�VHUYHU
IRU�WKH�SRVWLQJ�SDJH�DQG�VHQGV�WKH�,'�RI
WKH�FXUUHQW�PHVVDJH��7KH�VHUYHU�XVHV�WKH
XVHU�QDPH�WR�UHWULHYH�WKH�XVHU�LQIRUPDWLRQ
IURP�WKH�GDWDEDVH��7KH�SRVWLQJ�SDJH�LV�VHQG
WR�WKH�EURZVHU��7KH�XVHU�FDQ�W\SH�KLV�KHU
FRPPHQW�DQG�FOLFN�RQ�WKH�VXEPLW�EXWWRQ�
:KHQ�WKH�VXEPLW�EXWWRQ�LV�FOLFNHG�D
MDYDVFULSW�LV�VWDUWHG�WR�UHWULHYH�WKH�ORFDWLRQ�

LQIRUPDWLRQ�IURP�WKH�SOXJ�LQ��$OO�WKLV
LQIRUPDWLRQ�LV�VHQG�WR�WKH�VHUYHU��7KH
VHUYHU�FUHDWHV�D�QHZ�PHVVDJH�,'�DQG�VWRUHV
WKH�PHVVDJH�GDWD�ZLWK�WKDW�,'�DQG�WKH�,'
RI� WKH�RULJLQDO�PHVVDJH��,W�ZLOO�JHQHUDWH�D
PHVVDJH�SDJH�DQG�VHQG�LW�WR�WKH�EURZVHU�
8SRQ�ORDGLQJ�WKDW�SDJH�D�MDYDVFULSW�LV�UXQ�WR
ORDG�D�PHPR�LQ�WKH�SOXJ�LQ�ZLWK�WKDW�QHZ
,'���ILJXUH�����

ILJXUH�����$SSOLFDWLRQ�GLDJUDP�VKRZLQJ�WKH�SURFHVV�RI� UHSO\LQJ�WR�D�PHVVDJH�
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��� 1DYLJDWLRQ�IXQFWLRQV
7KHUH�DUH�WZR�ZD\V�WR�FRQWURO�WKH
QDYLJDWLRQ�LQ�WKH�SOD\HU��NH\ERDUG�DQG
PRXVH��7KH�PDLQ�GLIIHUHQFH�EHWZHHQ�WKH
WZR�LV�WKDW�NH\ERDUG�QDYLJDWLRQ�XVHV�IL[HG
VSHHGV�DQG�PRXVH�QDYLJDWLRQ�G\QDPLF
VSHHG��,�ZLOO�GHVFULEH�WKH�ODWWHU�KHUH��7KHUH

DUH�WZR�ZD\V�WR�JR�WKURXJK�WKH
HQYLURQPHQW��DW�KLJK�VSHHG�DQG�DW�ORZ
VSHHG��7KH�WUDQVLWLRQ�WHFKQLTXH�EHWZHHQ
WKHVH�WZR�LV�VSHHG�FRXSOHG�IO\LQJ��:KLFK�,
ZLOO�GHVFULEH�DV�ZHOO�

7.7.1 Mouse navigation

ILJXUH�����9LUWRROV�VFULSW�IRU�PRXVH�QDYLJDWLRQ�ZLWK�EXLOW�LQ�GHWHFWLRQ�WR�SUHYHQW�UHVSRQGLQJ�WR�WKH�PRXVH�ZKHQ�WKH�PRXVH�LV�QRW�RYHU�WKH
SOD\HU�

0RXVH�QDYLJDWLRQ�ZRUNV�E\�WUDQVODWLQJ�WKH
PRYHPHQW�RI� WKH�PRXVH�LQWR�WUDQVODWLRQ
DQG�URWDWLRQ�LQ�WKH�SOD\HU��,W�VWRUHV�WKH
ORFDWLRQ�RI� WKH�PRXVH�SRLQWHU�ZKHQ�WKH
PRXVH�EXWWRQ�LV�SUHVVHG�DQG�FDOFXODWHV�WKH
GLIIHUHQFH�ZLWK�WKH�FXUUHQW�PRXVHSRLQWHU
SRVLWLRQ��7KH�YHUWLFDO�PRXVH�PRYHPHQW�LV
XVHG�WR�FDOFXODWH�WKH�IRUZDUG�EDFNZDUG
DYDWDU�PRYHPHQW��,W�WDNHV�LQWR�DFFRXQW�WKH
GLVWDQFH�WKH�PRXVHSRLQWHU�KDV�IURP�WKH

VWDUWLQJ�SRLQW��LW�ZLOO�LQFUHDVH�VSHHG�DW
JUHDWHU�GLVWDQFHV��7KH�KRUL]RQWDO
FRPSRQHQW�LV�XVHG�WR�FDOFXODWH�WKH�DQJOH�RI
URWDWLRQ�IRU�WKH�DYDWDU�
7KH�¶%LQDU\�6ZLWFK·�EXLOGLQJ�EORFN�LV�XVHG
WR�FKHFN�LI� WKH�PRXVH�SRLQWHU�LV�SUHVVHG
RYHU�WKH�SOD\HU�DUHD��7KLV�LV�D�VLPSOH�ZD\�WR
SUHYHQW�WKH�DYDWDU�WR�UHVSRQG�WR�PRXVH
PRYHPHQWV�RXWVLGH�WKH�SOD\HU�DUHD���ILJXUH
����
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ILJXUH������$SSOLFDWLRQ�GLDJUDP�VKRZLQJ�WKH�WUDQVLWLRQ�EHWZHHQ�WKH�WZR�VSHHG�PRGHV�

7.7.2 Speed coupled flying

6SHHG�FRXSOHG�IO\LQJ�ZRUNV�ZLWK�WZR
VSHHGV��D�KLJK�VSHHG�DQG�D�ORZ�VSHHG�PRGH�
7KH�KLJK�VSHHG�PRGH�LV�D�KLJK�DOWLWXGH�YLHZ�
PXFK�OLNH�IO\LQJ��WKH�ORZ�VSHHG�PRGH�LV�D
JURXQG�OHYHO�YLHZ��PXFK�OLNH�ZDONLQJ��7KH

WUDQVLWLRQ�EHWZHHQ�WKH�WZR�PRGHV�LV
VPRRWK��WKH�YLHZ�SRVLWLRQ�RI� WKH�XVHU�LV
JUDGXDOO\�PRYHG��IROORZLQJ�D�FXUYH��7KH
RULHQWDWLRQ�RI� WKH�XVHU�LV�VORZO\�DGDSWHG
WRZDUGV�WKH�HQG�RULHQWDWLRQ���ILJXUH������
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��� 'LVFXVVLRQ
7KHUH�KDYH�EHHQ�VHYHUDO�SUREOHPV�LQ
LPSOHPHQWLQJ�WKH�IXQFWLRQDO�PRGHO��
7KH�PRVW�LPSRUWDQW�IHDWXUH�WKDW�LV�PLVVLQJ
LV�WKH�PXOWL�XVHU�SDUW�LQ�WKH�SOD\HU��%HFDXVH
RI� WKLV�WKH�XVHU�FDQQRW�VHH�RWKHU�XVHUV�
QHLWKHU�WKHLU�DYDWDU��QRU�WKHLU�ORFDWLRQ�LQ�WKH
PDS��$QRWKHU�SUREOHP�LV�WKDW�LW�LV
LPSRVVLEOH�WR�ORDG�D�9LUWRROV�REMHFW�RQOLQH�
7KLV�ZD\�LW�ZDV�QRW�SRVVLEOH�WR�XVH�VHSDUDWH
9LUWRROV�REMHFWV�IRU�WKH�GLIIHUHQW�PHPR
W\SHV��7KLV�ZDV�VROYHG�E\�XVLQJ�KLGGHQ
PHPRV�LQ�WKH�9LUWRROV�ZRUOG�DQG�WR�FRS\
WKRVH�ZKHQ�QHHGHG�

7KH�SOXJ�LQ�FDQQRW�DFFHVV�DQ��RQOLQH�
GDWDEDVH�HLWKHU��7KLV�PDNHV�LW�PXFK�PRUH
GLIILFXOW�WR�NHHS�WKH�LQIRUPDWLRQ�LQVLGH�WKH
SOD\HU�DQG�WKH�IRUXP�V\QFKURQL]HG��7R
FRPSOLFDWH�PDWWHUV�PRUH�WKH�RQO\�ZD\�WR
ORDG�D�EDWFK�RI� GDWD�DW�RQFH�LV�E\�ORDGLQJ�D
WH[W�ILOH�LQWR�D�9LUWRROV�DUUD\��%XW�WKH�SOXJ�LQ
FDQQRW�DFFHVV�RQOLQH�WH[W�ILOHV�IRU�WKDW
SXUSRVH��1H[W�,�WULHG�WR�VHQG�DOO�WKH�GDWD�LQ
TXLFN�VXFFHVVLRQ�SHU�PHPR��9LUWRROV�KDG
SUREOHPV�LQ�NHHSLQJ�XS�DQG�PL[HG�WKH�GDWD
RI� WKH�GLIIHUHQW�PHPRV��,�HQGHG�XS�ORDGLQJ
WKH�GDWD�RQH�E\�RQH�LQ�D�VORZ�ZD\��EXW
ZLWKRXW�DQ\�LQWHJULW\�FKHFN��+HQFH�LW�PLJKW
EH�SRVVLEOH�WKDW�D�FRPELQDWLRQ�RI� D�VORZ
FRPSXWHU�DQG�IDVW�FRQQHFWLRQ�PLJKW

FRUUXSW�WKH�GDWD�LQVLGH�WKH�SOD\HU�

7KH�RQO\�ZD\�WR�FRPPXQLFDWH�EHWZHHQ�WKH
SOXJ�LQ�DQG�D�ZHESDJH�WXUQHG�RXW�WR�EH
MDYDVFULSW��7KH�IRUXP�LWVHOI� LV�EXLOG�ZLWK
3+3��WKH\�DUH�WZR�IXQGDPHQWDO�GLIIHUHQW
ODQJXDJHV��-DYDVFULSW�LV�HQWLUHO\�UXQ�LQ�WKH
EURZVHU�DQG�WKH�VHUYHU�RQO\�FDQ�JHQHUDWH�LW
EXW�GRHV�QRW�NQRZ�KRZ�WR�KDQGOH�LW��3+3�LV
JHQHUDWHG�DQG�UXQ�RQ�WKH�VHUYHU�DQG�WKH
EURZVHU�GRHV�QRW�VHH�DQ\WKLQJ�RI� LW���VHH�IRU
FRPSDULVRQ�VHUYHU�VLGH�DQG�EURZVHU�VLGH
VFULSW������

7KH�RQO\�ZD\�MDYDVFULSW�FDQ�DFFHVV�WKH�GDWD
IURP�WKH�GDWDEDVH�LV�E\�EHLQJ�JHQHUDWHG�E\
3+3��7KLV�PHDQV�WKDW�LI� WKHUH�LV�QHZ
LQIRUPDWLRQ�LQ�WKH�GDWDEDVH��VRPH�SDJH�KDV
WR�EH�UHORDGHG�WR�JHQHUDWH�D�QHZ�MDYDVFULSW
WKDW�FDQ�VHQG�WKDW�GDWD�WR�WKH�SOD\HU��%XW�DW
WKH�PRPHQW�QHLWKHU�WKH�IRUXP�QRU�WKH
SOD\HU�UHPHPEHUV�ZKDW�PHPRV�DUH�ORDGHG
LQWR�WKH�9LUWRROV�ZRUOG�VR�WKHUH�LV�QR�ZD\�WR
NQRZ�ZKLFK�PHPRV�DUH�PLVVLQJ�LQ�WKH
SOD\HU��7R�UHORDG�DOO�PHPRV�HYHU\�IHZ
PLQXWHV�PDNHV�WKH�DSSOLFDWLRQ�YHU\�VORZ
DQG�PHPRV�PLJKW�GLVDSSHDU�DQG�UHDSSHDU
ZKLOH�WKH�XVHU�LV�ZDONLQJ�DURXQG��7KH
VROXWLRQ�,�FDPH�XS�ZLWK�LV�WKDW�WKH�XVHU�FDQ
PDQXDOO\�UHORDG�HYHU\WKLQJ�
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7KH�DSSOLFDWLRQ�DV�GHVFULEHG�LQ�WKH�SUHYLRXV
FKDSWHUV�KDV�EHHQ�SXW�WR�D�VPDOO�WHVW��7KLV
WHVW�LQYROYHG���PHPEHUV�RI� WKH�VWDII��7KH\
ZHUH�DVNHG�WR�VSHQG�KDOI� DQ�KRXU�ZRUNLQJ
ZLWK�WKH�DSSOLFDWLRQ�RQ�WKHLU�RZQ�FRPSXWHU�
$IWHU�WKDW�KDOI� DQ�KRXU�WKHUH�ZDV�D�JHQHUDO

PHHWLQJ�ZKHUH�WKH�DSSOLFDWLRQ�ZDV
GLVFXVVHG��,Q�WKLV�FKDSWHU�,�ZLOO�GHVFULEH�WKH
FDVH�VWXG\��WKH�UHVXOWV�RI� LW�DQG�WKH
FRPPHQWV�WKH�SDUWLFLSDQWV�KDG�RQ�WKH
DSSOLFDWLRQ�

��� ,QWURGXFWLRQ

��� 'HVFULSWLRQ
6LQFH�LW�LV�D�PXOWL�XVHU�DSSOLFDWLRQ�LW�ZDV
LPSRUWDQW�WR�WHVW�WKH�DSSOLFDWLRQ�LQ�D�PXOWL�
XVHU�VHWWLQJ��7R�GR�VR�,�GHVLJQHG�D�VPDOO
FDVH�VWXG\�WKDW�ZDV�GRQH�ZLWK�WKH
SDUWLFLSDWLRQ�RI� VHYHUDO�PHPEHUV�RI� WKH
IDFXOW\�VWDII��)RU�WKH�FDVH�VWXG\�,�XVHG�WKH
�'�GHVLJQ�RI� D�VPDOO�ILFWLYH�YDOOH\�ZLWK
(DVWHU�,VODQG�OLNH�VWDWXHV��VRPH�KXWV�DQG
WUHHV���ILJXUH������

7KH�YDOOH\�FRQVLVWHG�RI� D�VPDOO�YLOODJH�
DJULFXOWXUDO�DUHD��WKH�VWDWXHV�DQG�D�SDWFK�RI
IRUHVW��$�SDVV�SURYLGHG�WKH�RQO\�DFFHVV�WR
WKH�YDOOH\��7KH�URDG�WR�WKLV�SDVV�DQG�WKH�SDVV
LW�VHOI�ZHUH�LQ�SRRU�FRQGLWLRQ��7KH�SHRSOH�LQ
WKH�YLOODJH�ZHUH�PDLQO\�IDUPHUV�DQG�WKH\
XVHG�WKH�IRUHVW�IRU�ZRRG�DQG�RWKHU
UHVRXUFHV��ZLWKRXW�GHSOHWLQJ�LW��
7KH�YDOOH\�ZDV�SDUW�RI� D�ODUJHU�LVODQG�DQG
WKH�JRYHUQPHQW�KDG�GHFLGHG�WR�SURPRWH
WRXULVP�RQ�WKH�LVODQG�DQG�VSHFLILFDOO\�WR�WKH
VWDWXHV�LQ�WKH�YDOOH\��7R�GR�VR�WKH\�KDG�WR
LPSURYH�WKH�DFFHVVLELOLW\�RI� WKH�YDOOH\��7KH\
FDPH�XS�ZLWK�WKUHH�VFHQDULRV�
� ,PSURYH�WKH�H[LVWLQJ�URDG�RYHU�WKH�SDVV
� %XLOG�D�WXQQHO�WKURXJK�WKH�PRXQWDLQ
� &UHDWH�D�VPDOO�DLUILHOG
)RU�WKH�FDVH�VWXG\�WKUHH�GLIIHUHQW�SDUWLHV
ZHUH�LGHQWLILHG��WKH�JRYHUQPHQW��WKH�ORFDOV
DQG�WKH�HQYLURQPHQWDOLVWV��:LWKLQ�WKH��'
HQYLURQPHQW�PHPRV�VKRZHG�WKH�ORFDWLRQV
RI� WKH�YLOODJH��WKH�IRUHVW��WKH�SDVV�DQG�WKH
VWDWXHV��$OVR�WKH�SURSRVHG�ORFDWLRQV�RI� WKH

WXQQHO�DQG�WKH�DLUILHOG�ZHUH�LQGLFDWHG��7KH
PHVVDJHV�EHORQJLQJ�WR�WKH�WXQQHO��WKH
DLUILHOG�DQG�WKH�SDVV�KDG�D�VKRUW�GHVFULSWLRQ
RI� WKH�SODQ��ZLWK�SURV�DQG�FRQV�DQG�WKH
HVWLPDWHG�FRVWV��7KH�PHVVDJHV�EHORQJLQJ�WR
WKH�YLOODJH��WKH�IRUHVW�DQG�WKH�VWDWXHV�JLYH�D
VKRUW�GHVFULSWLRQ�RI� WKHVH�LWHPV�

7KH�SDUWLFLSDQWV�ZHUH�DVNHG�WR�MRLQ�WKH
GLVFXVVLRQ�IRU�KDOI� DQ�KRXU�DQG�DIWHUZDUGV
HYDOXDWH�WKH�DSSOLFDWLRQ�IRU�DQRWKHU�KDOI
KRXU��7KH\�ZHUH�JLYHQ�D�VKRUW�GHVFULSWLRQ
RI� WKH�FDVH�VWXG\�DQG�ZHUH�DVNHG�WR�LPDJLQH
EHLQJ�RQH�RI� WKH�VWDNHKROGHUV�DQG�GLVFXVV
WKH�GLIIHUHQW�VFHQDULRV�DV�SURSRVHG�E\�WKH
JRYHUQPHQW��7KH\�ZHUH�DOO�DFFHVVLQJ
0XSSHW�IURP�WKHLU�RZQ�RIILFH�DW�WKH�VDPH
WLPH��$IWHU�WKH�HYDOXDWLRQ�WKH\�ZHUH�DVNHG
WR�ILOO�LQ�D�VKRUW�VXUYH\�DERXW�WKH�DSSOLFDWLRQ�

ILJXUH�����9LHZ�RI� WKH�FDVHVWXG\�DUHD�ZLWK�LQ�WKH�PLGGOH�WKH�VWDWXHV
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��� 7HFKQLFDO�LVVXHV
7KH�XVHUV�GLG�QRW�UHSRUW�DQ\�SUREOHPV
VWDUWLQJ�WKH�DSSOLFDWLRQ��7KH\�ZHUH�RQO\
JLYHQ�WKH�85/�RI� WKH�DSSOLFDWLRQ�DQG�ZHUH
UHTXLUHG�WR�LQVWDOO�WKH�SOXJ�LQ�WKHPVHOYHV�LI
LW�ZDV�QRW�\HW�LQVWDOOHG�

2QH�RI� WKH�ELJJHVW�FRQFHUQV�ZDV�WKH
TXHVWLRQ�LI� WKH�GDWDEDVH�FRXOG�NHHS�XS�ZLWK
D�PXOWLWXGH�RI� SRVWLQJV�LQ�D�VKRUW�WLPH��D
W\SLFDO�VLWXDWLRQ�LQ�VDPH�WLPH�GLVFXVVLRQV�
7KHUH�ZHUH�QR�SUREOHPV�UHSRUWHG�LQ�WKH
PHVVDJH�KDQGOLQJ�E\�WKH�VHUYHU��LQ�ERWK
VWRULQJ�DQG�UHWULHYLQJ�WKHP��7KH�VHUYHU�GLG
KRZHYHU�KDYH�VRPH�SUREOHPV�LQ�JHQHUDWLQJ
WKH�IRRWHU�SDJH��WKLV�KDG�QR�QHJDWLYH�LPSDFW
RQ�WKH�XVH�RI� WKH�DSSOLFDWLRQ��VLQFH�WKH
KHDGHU�SDJH�SURYLGHG�PRVW�RI� WKH
IXQFWLRQDOLW\�RI� WKH�IRRWHU�DV�ZHOO��$�VLPSOH
UHORDG�DOZD\V�VROYHG�WKH�SUREOHP��VR�LW�LV
SUREDEO\�D�VHUYHU�SHUIRUPDQFH�SUREOHP

UDWKHU�WKDQ�D�GHVLJQ�SUREOHP��:KHQ�SRVWLQJ
D�PHVVDJH�D�FRRUGLQDWH�QHHGHG�WR�EH
UHWULHYHG�IURP�WKH�9LUWRROV�SOXJ�LQ��QR
SUREOHPV�ZHUH�UHSRUWHG�WKHUH�DQG�,�GLG�QRW
VHH�DQ\�HLWKHU�

+RZHYHU�ORDGLQJ�WKH�PHVVDJH�GDWD�LQ�WR�WKH
9LUWRROV�SOXJ�LQ�ZDV�YHU\�SUREOHPDWLF��7KH
SOXJ�LQ�VWDUWHG�WR�PL[�GDWD�IURP�GLIIHUHQW
UHFRUGV��UHVXOWLQJ�LQ�IDOVH�FRPELQDWLRQV�RI
,'V�DQG�ORFDWLRQV��7KLV�ZDV�DQWLFLSDWHG��EXW
LW�ZDV�ZRUVH�WKDQ�H[SHFWHG��,W�VRPHWLPHV
SXW�WKH�ZURQJ�,'�WR�D�PHPR��VR�LW�ZDV
LPSRVVLEOH�WR�WUDFH�ZKDW�WKH�RULJLQDO
PHVVDJH�ZDV��,W�ZDV�DQWLFLSDWHG�WKDW�WKH
ORFDWLRQ�FRXOG�EH�ZURQJ��EXW�WKDW�WKH�,'
ZDV�FRUUHFW��7KLV�KRZHYHU�KDG�OLWWOH�QHJDWLYH
LPSDFW�RQ�WKH�GLVFXVVLRQ��EHFDXVH�PRVW
SDUWLFLSDQWV�GLG�QRW�XVH�WKH�PHPRV�WR�JR�WR
D�PHVVDJH�

��� 8VHU�FRPPHQWV
,Q�JHQHUDO�SHRSOH�GLG�QRW�KDYH�DQ\
GLIILFXOWLHV�ZRUNLQJ�ZLWK�WKH�DSSOLFDWLRQ�DQG
OLNHG�LW��7KH\�IRXQG�WKDW�WKH�FDVH�VWXG\�ZDV
WRR�FRPSOH[�IRU�WKH�VKRUW�WLPH�WKH�VWXG\
ODVWHG��7KHUH�ZHUH�WRR�PDQ\�GLVFXVVLRQ
WKUHDGV�DQG�LW�ZDV�GLIILFXOW�WR�NHHS�XS�ZLWK
DOO�DUJXPHQWV��7KH\�UHFRJQL]HG�WKDW�WKLV�ZDV
D�UHVXOW�RI� D�FRPELQDWLRQ�RI� EHLQJ�QHZ�WR
WKH�FDVH�VWXG\�DQG�WKH�VKRUW�WLPH�DYDLODEOH
IRU�WKH�WHVW��7KH\�WKRXJKW�WKDW�WKH
DSSOLFDWLRQ�ZDV�PRUH�VXLWHG�WR�VORZHU
GLIIHUHQW�WLPH�GLVFXVVLRQV��,W�FRXOG�DOVR
SURYH�XVHIXO�LQ�D�EUDLQVWRUP�VHVVLRQ��ZKHUH
HYHU\ERG\�FDQ�SRVW�KLV�RU�KHU�WKRXJKWV�RQ�D
SODQ�

7KH�XQIDPLOLDULW\�RI� WKH�SDUWLFLSDQWV�ZLWK
WKH�FDVH�VWXG\�PDGH�LW�GLIILFXOW�WR�RULHQWDWH
WKHPVHOYHV�ZLWKLQ�WKH��'�HQYLURQPHQW��7KH
PDS�HPEHGGHG�LQVLGH�WKH�SOD\HU�KDG�WRR
OLWWOH�GHWDLO�WR�KHOS�WKHP�WR�JHW�WR�NQRZ�WKH

DUHD��$Q�H[WHUQDO�VLWH�SURYLGLQJ�D�GHWDLOHG
PDS�WRJHWKHU�ZLWK�H[WUD�EDFNJURXQG
LQIRUPDWLRQ�RQ�WKH�FDVH�VWXG\�ZDV
FRQVLGHUHG�XVHIXO��2QH�SDUWLFLSDQW�VDLG�WKDW
WKH�IO\�PRGXV�ZDV�GLVFRPIRUWLQJ��LW�IROORZV
WKH�WHUUDLQ�DQG�KH�SUHIHUUHG�LW�WR�VWD\�DW�RQH
DOWLWXGH��7KH�VPDOO�VL]H�RI� WKH�SOD\HU�ZDV
DOVR�IRXQG�DV�D�EDUULHU�WR�JHW�WR�NQRZ�WKH
DUHD��7KH�IXOOVFUHHQ�YLHZ�RSWLRQ�RI� WKH�SOXJ�
LQ�ZDV�FRQVLGHUHG�WR�EH�D�VXLWDEOH�VROXWLRQ�

$�PXFK�UHTXHVWHG�IHDWXUH�ZDV�WKH�DELOLW\�WR
HGLW�WKH�HQYLURQPHQW��,Q�WKH�FXUUHQW�VHWWLQJ
WKH�SURSRVHG�SODQ�ZDV�QRW�GUDZQ�ZLWKLQ�WKH
HQYLURQPHQW��7KH�SDUWLFLSDQWV�KDG�WR
LPDJLQH�WKH�IXWXUH�VLWXDWLRQ�LQVWHDG�RI� LW
EHLQJ�YLVXDOL]HG�IRU�WKHP��7KH�SDUWLFLSDQWV
ZDQWHG�WR�KDYH�WR�DELOLW\�WR�WRJJOH�EHWZHHQ
WKH�FXUUHQW�VLWXDWLRQ�DQG�WKH�SURSRVHG
SODQV��$OVR�WKH\�OLNHG�WR�EH�DEOH�WR�GUDZ
REMHFWV�ZLWKLQ�WKH�SOD\HU�
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2WKHU�VXJJHVWLRQV�LQFOXGH�WKH�SRVVLELOLW\�WR
GR�D��'�WRXU�ZLWK�GLVFXVVLRQ�WRSLFV��WKLV
ZDV�FRQVLGHUHG�WR�EH�D�JRRG�V\VWHP�IRU
VDPH�WLPH�GLVFXVVLRQV��7KH�XVHUV�DUH
DXWRPDWLFDOO\�WUDQVSRUWHG�IURP�RQH�SRLQW�WR
DQRWKHU�DQG�DW�HDFK�SRLQW�DVNHG�D�TXHVWLRQ
RU�FRQIURQWHG�ZLWK�D�VWDWHPHQW��XSRQ�ZKLFK
WKH\�FDQ�UHDFW��$OVR�DQ�RQOLQH�FKDW�IXQFWLRQ
ZDV�FRQVLGHUHG�WR�EH�XVHIXO�IRU�VDPH�WLPH
GLVFXVVLRQV��7KH�FXUUHQW�YLVXDOL]DWLRQ�RI
PHVVDJH�W\SHV�LQ�WKH�IRUXP�ZDV�QRW�YHU\

REYLRXV��D�PRUH�YLVXDO�UHSUHVHQWDWLRQ�RI� WKH
PHVVDJH�W\SHV�LQ�WKH�IRUXP�ZDV�WKRXJKW�WR
EH�XVHIXO�WR�TXLFNO\�JUDVS�WKH�WUHQG�RI� D
GLVFXVVLRQ��$OVR�WKHUH�ZHUH�VRPH�UHPDUNV
RQ�WKH�YLVXDOL]DWLRQ�RI� WKUHDGV�ZLWKLQ�WKH
SOD\HU��7KH�PHPR�VKRXOG�VRPHKRZ
YLVXDOL]H�WKH�WKUHDG��VXJJHVWLRQV�LQFOXGH
UHODWLQJ�WKH�VL]H�RI� WKH�PHPR�ZLWK�WKH
DPRXQW�RI�PHVVDJHV��SXWWLQJ�PHVVDJHV�LQ
�'�WUHH�VWUXFWXUHV�DQG�WKH�XVH�RI� FRORU�WR
VKRZ�WKH�WUHQG�RI� D�GLVFXVVLRQ��

��� 4XHVWLRQQDLUH
$IWHU�WKH�JHQHUDO�GLVFXVVLRQ�WKH�SDUWLFLSDQWV
ZHUH�DVNHG�WR�ILOO�LQ�D�VKRUW�TXHVWLRQQDLUH
�VHH�$SSHQGLFHV���DQG�����7KH�TXHVWLRQV
ZHUH�IRFXVHG�RQ�WKH�FRPELQDWLRQ�RI� WKH
IRUXP�DQG�WKH�SOD\HU��,W�ZDV�D�PXOWLSOH�
FKRLFH�TXHVWLRQQDLUH�ZKHUH�WKH�DQVZHUV
UDQNHG�IURP����EDG��WR����JRRG���$IWHU�VRPH
JHQHUDO�TXHVWLRQV�RQ�WKH�EDFNJURXQG�RI� WKH
SDUWLFLSDQW�TXHVWLRQV�RQ�WKH�XVH�RI� WKH
IRUXP��XVH�RI� WKH�SOD\HU�DQG�VSHFLILF�SDUWV
RI� WKH�DSSOLFDWLRQ��PHPRV��PDS�DQG
IO\PRGH�ZHUH�DVNHG�

*HQHUDOO\�WKH�XVHUV�ZHUH�PRUH�H[SHULHQFHG
ZLWK��'�HQYLURQPHQWV�WKDQ�ZLWK�RQOLQH
GLVFXVVLRQV��7KHVH��'�HQYLURQPHQWV�GLG�QRW
KDYH�VSHFLDO�KDUGZDUH�WR�FRQWURO�LW��7KH\�DOO
VWDUWHG�WR�H[SORUH�WKH�SOD\HU�EXW�HQGHG�XS
VSHQGLQJ�PRVW�WLPH�LQ�WKH�IRUXP�

7KLV�LV�UHIOHFWHG�LQ�WKH�VHW�RI� TXHVWLRQV�RQ

WKH�IRUXP�DQG�WKH�SOD\HU��7KH�IRUXP�ZDV
PRVW�XVHG�IRU�UHDGLQJ�PHVVDJHV��������DQG
UHVSRQGLQJ�WR�PHVVDJHV������7KH\�GLG�XVH�LW
OHVV�IRU�SRVWLQJ�QHZ�PHVVDJHV��������DQG
UHUHDGLQJ�PHVVDJHV���������,W�ZDV�QRW�XVHG
WR�OLQN�WKUHDGV�ZLWK�HDFK�RWKHU��:KLOH�WKLV�LV
WHFKQLFDOO\�SRVVLEOH��LW�ZDV�QRW�LPSOHPHQWHG
DV�DQ�REYLRXV�IHDWXUH�DQG�LW�ZDV�QRW
H[SHFWHG�WKDW�DQ\ERG\�ZRXOG�GR�VR��7KH
SOD\HU�ZDV�PDLQO\�XVHG�IRU�H[SORULQJ�WKH
DUHD��������DQG�QRW�VR�PXFK�IRU�GLVFXVVLRQ�
UHODWHG�WDVNV������DYHUDJH���2QO\�RQH�XVHU
XVHG�WKH�UHIUHVK�SOD\HU�IXQFWLRQ�WR�ORDG�QHZ
PHPRV�H[WHQVLYHO\������WKH�RWKHUV�GLG�QRW
UHDOO\�XVH�LW��������

7KH�JHQHUDO�IHHOLQJ�WRZDUGV�WKH�DSSOLFDWLRQ
ZDV�WKDW�LW�ZDV�JRRG���������%XW�LW�UHTXLUHV
EHWWHU�RULHQWDWLRQ�DQG�QDYLJDWLRQ�DLGV�
HVSHFLDOO\�WKH�PDS�QHHGV�PRUH�GHWDLO�

2Q�WKH�VRIWZDUH�VLGH��WKH�VHUYHU�VHWXS
SDVVHG�WKLV�WHVW��WKH�PHVVDJHV�ZHUH�SRVWHG
ZLWK�D�IUHTXHQF\�RI� DERXW���PHVVDJH�SHU
PLQXWH��ZLWKRXW�SUREOHPV��7KHUH�ZHUH�D�IHZ
PLQRU�JOLWFKHV�LQ�JHQHUDWLQJ�SDJHV��EXW�WKDW
LV�PRVW�OLNHO\�D�KDUGZDUH�SUREOHP��2Q�WKH
FOLHQW�VLGH�WKHUH�ZHUH�WKH�DQWLFLSDWHG

SUREOHPV�ZLWK�NHHSLQJ�WKH�GDWD�LQ�WKH�SOD\HU
V\QFKURQL]HG�ZLWK�WKH�GDWD�LQ�WKH�GDWDEDVH�
7KLV�FDQ�PRVW�OLNHO\�EH�VROYHG�ZLWK�WKH�QHZ
YHUVLRQ�RI�9LUWRROV��

2Q�WKH�XVHU�VLGH��WKHUH�ZHUH�QR�PDMRU
SUREOHPV�UHSRUWHG��7KH�PRVW�UHSRUWHG

��� 'LVFXVVLRQ
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SUREOHP�ZDV�WKDW�WKH�PDS�KDG�QRW�HQRXJK
GHWDLO��7KLV�FRXOG�EH�VROYHG�ZLWK�DQ�H[WHUQDO
VLWH�ZLWK�PRUH�LQIRUPDWLRQ�RQ�WKH�SURMHFW
EHLQJ�GLVFXVVHG��7KH�SOD\HU�KDG�PDLQO\�D
IXQFWLRQ�DV�YLVXDOL]DWLRQ�WRRO�WR�JHW�WR�NQRZ
WKH�DUHD�DQG�WKH�GLVFXVVLRQ�ZDV�DOPRVW
HQWLUHO\�GRQH�LQ�WKH�IRUXP��

7KHUH�ZHUH�PDQ\�VXJJHVWLRQV�RI� IHDWXUHV�WR

LPSOHPHQW�LQ�WKH�DSSOLFDWLRQ��0RVW�RI� WKHP
ZHUH�IRFXVHG�RQ�WKH�SOD\HU�DQG�ZHUH�PDLQO\
DLPHG�WR�WXUQ�WKH�SOD\HU�PRUH�LQWR�D
GLVFXVVLRQ�WRRO��$QRWKHU�UHTXHVWHG�IHDWXUH
ZDV�WKH�DELOLW\�WR�FKDQJH�WKH�ODQGVFDSH�
HLWKHU�E\�VZLWFKLQJ�RQ�DQG�RII� OD\HUV�ZLWK
LQIRUPDWLRQ��RU�E\�GUDZLQJ�RU�DGGLQJ�QHZ
LWHPV�ZLWKLQ�WKH�HQYLURQPHQW�
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7KLV�SURMHFW�KDV�UHVXOWHG�LQ�0XSSHW��D
ZRUNLQJ�SURWRW\SH�IRU�6FHQH7DON��,W�LV�D��'
GLVFXVVLRQ�HQYLURQPHQW�WR�EH�XVHG�LQ�DGYLFH
DQG�FRQVXOW�VHWWLQJV��VHH�FKDSWHU������LQ
SDUWLFLSDWRU\�VSDWLDO�SODQQLQJ�SURFHVVHV��7KH
DSSOLFDWLRQ�FRQVLVWV�RI� D�GLVFXVVLRQ�IRUXP
ZLWK�D�FHQWUDO�GDWDEDVH�RQ�D�VHUYHU�DQG�D��'
HQYLURQPHQW�UXQQLQJ�LQVLGH�WKH�XVHU·V
EURZVHU��:LWKLQ�WKH��'�HQYLURQPHQW�D��'
PRGHO�RI� WKH�SURSRVHG�SODQ�FDQ�EH�VKRZQ
DQG�WKH�XVHU�FDQ�QDYLJDWH�WKURXJK�LW��,W�FDQ
UHDG�DQG�UHSO\�WR�PHVVDJHV�OHIW�E\�RWKHU
XVHUV�RU�SRVW�D�QHZ�PHVVDJH��7KH�ORFDWLRQ
DQG�RULHQWDWLRQ�RI� WKH�XVHU�LQ�WKH��'
HQYLURQPHQW�LV�VWRUHG�ZLWK�WKH�PHVVDJH�LQ
WKH�GDWDEDVH��7KLV�ZD\�LW�LV�SRVVLEOH�IRU
RWKHU�XVHUV�WR�UHSURGXFH�WKH�YLHZ�WKH
RULJLQDO�SRVWHU�KDG�ZKHQ�SRVWLQJ�KLV
PHVVDJH��7KH�PHVVDJHV�DUH�DOVR�YLVXDOL]HG�DV
PHPRV�LQ�WKH��'�HQYLURQPHQW�SURYLGLQJ�DQ
DOWHUQDWLYH�ZD\�WR�ORFDWH�PHVVDJHV�

&XUUHQWO\�LW�KDV�RQH�LPSRUWDQW�EXJ��:KHQ
WKHUH�DUH�PDQ\�PHVVDJHV��WKH�9LUWRROV�SOXJ�
LQ�VWDUWV�WR�PL[�GDWD�RI� GLIIHUHQW�PHPRV�
7KH�UHVXOW�LV�WKDW�D�PHPR�GRHV�QRW�DOZD\V
OLQN�WR�WKH�FRUUHFW�PHVVDJH�RU�KDV�WKH
FRUUHFW�LQIRUPDWLRQ�RQ�SRVLWLRQ�DQG
PHVVDJH�W\SH��+RZHYHU��GXULQJ�WKH�FDVH
VWXG\�WKH�XVHUV�GLG�QRW�UHSRUW�WKDW�DV�D
SUREOHP��7KH\�ZHUH�ZDUQHG�WKDW�LW�FRXOG
KDSSHQ�DQG�PRVW�RI� WKHP�GLG�QRW�XVH�WKH
PHPRV�WR�UHDG�PHVVDJHV

2QH�RI� WKH�IXQFWLRQV�RI� WKH�IXQFWLRQDO
PRGHO��VHH�FKDSWHU����WKDW�LV�PLVVLQJ�LV�WKH
PXOWL�XVHU�VXSSRUW�RI� WKH��'�HQYLURQPHQW�
7KLV�ZD\�LW�LV�QRW�SRVVLEOH�IRU�WKH�XVHUV�WR
¶PHHW·�HDFK�RWKHU�LQ�WKH��'�HQYLURQPHQW�
7KH\�DOVR�FDQQRW�VHH�HDFK�RWKHU�ORFDWLRQ�RQ
WKH�PDS��7KLV�LV�EHFDXVH�WKH�FXUUHQW�YHUVLRQ
RI� WKH�9LUWRROV�SOXJ�LQ�GRHV�QRW�KDYH�PXOWL�
XVHU�VXSSRUW�DQG�ZH�GR�QRW�KDYH�WKH
9LUWRROV�6HUYHU��ZKLFK�GRHV�SURYLGH�WKDW��

8VLQJ�9LUWRROV�6HUYHU�PLJKW�DOVR�VROYH�WKH
EXJ�GHVFULEHG�DERYH��6LQFH�9LUWRROV�6HUYHU
LV�UXQQLQJ�RQ�WKH�VHUYHU�DQG�DOVR�SURYLGH
ZD\V�WR�FRPPXQLFDWH�ZLWK�GDWDEDVHV�LW
VKRXOG�EH�HDVLHU�WR�NHHS�WKH�GDWD�LQ�WKH
9LUWRROV�SOXJ�LQ�LQ�V\QF�ZLWK�WKH�GDWD�LQ�WKH
GDWDEDVH��$OWHUQDWLYHO\�WKH�QHZ�YHUVLRQ�RI
WKH�9LUWRROV�SOXJ�LQ�KDV�EHWWHU�VXSSRUW�IRU
FRPPXQLFDWLRQ�ZLWK�VHUYHUV��LW�SURYLGHV�IRU
LQVWDQFH�ZD\V�WR�GRZQORDG�ILOHV�IURP�WKH
VHUYHU��<RX�FRXOG�XVH�WKLV�WR�GRZQORDG�D
WH[W�ILOH�ZLWK�DOO�WKH�QHFHVVDU\�GDWD�RI� WKH
PHPRV�

'XULQJ�WKH�HYDOXDWLRQ�RI� WKH�FDVH�VWXG\��VHH
FKDSWHU����VHYHUDO�VXJJHVWLRQV�ZHUH�PDGH�WR
HQKDQFH�DQG�H[SDQG�WKH�DSSOLFDWLRQ��0DQ\
RI� WKHVH�VXJJHVWLRQV�KDYH�EHHQ
LPSOHPHQWHG�LQ�WKH�0HHUVWDG�DSSOLFDWLRQ�
ZKLFK�,�KDYH�VHHQ�GXULQJ�P\�SUDFWLFDO
SHULRG�DW�<GUHDPV�LQ�3RUWXJDO��7KLV
DSSOLFDWLRQ�ZDV�DOVR�EXLOG�LQ�9LUWRROV�DQG�DV
VXFK�LW�LV�SRVVLEOH�WR�LPSOHPHQW�WKRVH
IXQFWLRQV�LQ�0XSSHW��7KHVH�IXQFWLRQV
LQFOXGH�WKH�XVH�RI� OD\HUV�WR�EH�DEOH�WR�VKRZ
DQG�KLGH�LQIRUPDWLRQ��WKH�XVH�RI� YLHZSRLQWV
DQG�SDWKV�DQG�PRUH�QDYLJDWLRQ�FRQWUROV�
7KH�SUREOHP�ZLWK�LPSOHPHQWLQJ�WKHVH�LV
WKDW��XQOLNH�WKH�0HHUVWDG�DSSOLFDWLRQ��WKH
ZLQGRZ�WR�WKH��'�HQYLURQPHQW�LV�VPDOO�
0HHUVWDG�ZDV�GHVLJQHG�WR�UXQ�RQ�IXOO
VFUHHQ��ZKHUH�DV�P\�DSSOLFDWLRQ�LV
HPEHGGHG�LQ�D�ZHEVLWH�

)XWXUH�ZRUN�VKRXOG�ILUVW�DQG�IRUHPRVW�IRFXV
RQ�VROYLQJ�WKH�PHPR�EXJ��7KH�EHVW�ZD\
SUREDEO\�LV�WR�LQVWDOO�9LUWRROV�VHUYHU�DQG
SRUW�WKH�DSSOLFDWLRQ�WR�WKH�QHZHVW�YHUVLRQ
RI�9LUWRROV��:KHQ�WKH�EXJ�LV�VROYHG�LW
ZRXOG�EH�LQWHUHVWLQJ�WR�GR�VRPH�PRUH
WHVWLQJ��7KH�FXUUHQW�WHVW�ZDV�D�'367�WHVW
DQG�WKH�DSSOLFDWLRQ�LV�VXSSRVHG�WR�EH
GHVLJQHG�IRU�'3'7�GLVFXVVLRQ���VHH�FKDSWHU
�����$V�H[SODLQHG�LQ�FKDSWHU�����WKHUH�LV�DQ



��'LVFXVVLRQ

��

LPSRUWDQW�VRFLDO�IDFWRU�LQ�WKH�VXFFHVV�RI
VXFK�DQ�DSSOLFDWLRQ��6RFLDO�LQWHUDFWLRQ�DQG
VRFLDO�SUHVHQFH�DUH�WKRXJKW�WR�EH�HVVHQWLDO
IRU�WUXH�FROODERUDWLRQ��0RUH�WKRXJKW�DQG
UHVHDUFK�VKRXOG�JR�LQWR�KRZ�WR�VWLPXODWH
WKLV�IRU�WKLV�DSSOLFDWLRQ��9HOGKXLV�
'LHUPDQVH�VXJJHVWV�EUHDNLQJ�ZLWK�WKH
FODVVLF�ZD\�RI� WKUHDGHG�GLVFXVVLRQV�DQG
SURYLGLQJ�LQWHU�WKUHDG�OLQNLQJ��,W�VHHPV
WHFKQLFDOO\�IHDVLEOH�WR�LPSOHPHQW�WKLV�LQ
0XSSHW��$OVR�LW�LV�JRRG�WR�VHHN�WKH�PRVW
RSWLPDO�VHWWLQJ�IRU�XVLQJ�WKLV�DSSOLFDWLRQ�
WDNLQJ�WKH�WKUHH�IDFWRUV�RI�0DF(DFKUHQ�LQWR
DFFRXQW���VHH�FKDSWHU������

$W�WKH�PRPHQW�WKH�*,6�IXQFWLRQDOLW\�RI� WKH
DSSOLFDWLRQ�LV�YHU\�OLPLWHG��7KH��'
YLVXDOL]DWLRQ�PRGHO�LV�UHDVRQDEO\�JRRG��,W
GRHV�KDYH�VXSSRUW�IRU�DOO�IRXU�LVVXHV
1HELNHU�OLVWHG���VHH�FKDSWHU������7KH\�DUH
QRW�IXOO\�IXQFWLRQDO�WKRXJK��IRU�LQVWDQFH
9LUWRROV�GRHV�VXSSRUW�YLHZSRLQW
LQIRUPDWLRQ��EXW�LW�LV�QRW�LQ�0XSSHW�DW�WKH
PRPHQW��7KH�PDLQ�LVVXH�KHUH�LV�KRZ�WR
LPSOHPHQW�LW�LQ�WKH�DSSOLFDWLRQ��ZLWKRXW
FOXWWHULQJ�WKH�LQWHUIDFH��$W�WKH�PRPHQW�WKH
DSSOLFDWLRQ�LV�SXUHO\�DLPHG�DW�YLVXDOL]DWLRQ�
7KH�GDWD�PRGHO�LV�QRW�DYDLODEOH��EHFDXVH�LW�LV
EXLOW�LQ�WKH�FORVHG�VRXUFH�RI�9LUWRROV��7KLV
PDNHV�LW�LPSRVVLEOH�WR�HQKDQFH�WKH�EXLOW�LQ
GDWD�PRGHO��7KLV�DOVR�PDNHV�LW�PXFK�KDUGHU
WR�JHW�IXOO�*,6�IXQFWLRQDOLW\��,W�PLJKW�EH
SRVVLEOH�WR�VWRUH�WKH�GLIIHUHQW�REMHFWV�DV
102V��9LUWRROV�REMHFW�ILOH��LQ�D�GDWDEDVH
DQG�JHQHUDWH�WKH�ODQGVFDSH�DW�VWDUWXS��,I� \RX
VWRUH�102V�ZLWK�LQIRUPDWLRQ�OLNH�ORFDWLRQ
DQG�RULHQWDWLRQ�LW�VKRXOG�EH�SRVVLEOH�WR�GR
*,6�TXHULHV�RQ�WKH�GDWDEDVH�DQG�TXLFNO\
DOWHU�WKH�ODQGVFDSH��7KLV�ZD\�LW�LV�DOVR
SRVVLEOH�IRU�XVHUV�WR�DGG�REMHFWV�WR�WKH
ODQGVFDSH��SURYLGLQJ�WKDW�WKH\�FDQ�JHQHUDWH
102V��
8VLQJ�D�GDWDEDVH�ZLWK�102V�LW�VKRXOG�EH
HDVLHU�WR�DGG�¶WLPH·�WR�WKH�DSSOLFDWLRQ��,I� \RX

VWRUH�WKH�WLPH�DW�ZKLFK�DQ�REMHFW�LV�YLVLEOH
\RX�FRXOG�WUDYHO�WKURXJK�WLPH�DQG�VHH
REMHFWV�DSSHDU�DQG�GLVDSSHDU��$�SRVVLEOH
SUREOHP�KRZHYHU�LV�WKDW�\RX�QHHG�D�ORW�RI
EDQGZLGWK�WR�FRPPXQLFDWH�ZLWK�WKH�VHUYHU
DQG�GRZQORDGLQJ�WKH�102V��$�PRUH
LQWHUHVWLQJ�DSSURDFK�LV�WR�EXLOG�PRGHOV��OLNH
SODQW�JURZWK�PRGHOV��DV�9LUWRROV�EXLOGLQJ
EORFNV��7KH�XVHU�FDQ�FKRRVH�ZKDW�VWDJH�RI
WKH�SODQW�JURZWK�KH�ZDQWV�WR�VHH�DQG
9LUWRROV�JHQHUDWHV�WKDW�RQ�WKH�IO\�

7KH�FXUUHQW�YLVXDOL]DWLRQ�RI� WKH�PHPRV�LV
YHU\�EDVLF��(DFK�PHVVDJH�KDV�D�PHPR�
ZKLFK�GLIIHUV�LQ�FRORU�GHSHQGLQJ�RQ�WKH�W\SH
RI�PHVVDJH��,W�LV�LQWHUHVWLQJ�WR�HQKDQFH�WKLV
YLVXDOL]DWLRQ��7KH�SDUWLFLSDQWV�RI� WKH�FDVH
VWXG\�VXJJHVWHG�YLVXDOL]LQJ�WKUHDGV��E\
VWDFNLQJ�WKHP�EHKLQG�HDFK�RWKHU��DV�D��'
PHVVDJH�WUHH�RU�LQFUHDVLQJ�WKH�VL]H�RI� WKH
PHPR�DFFRUGLQJ�WR�WKH�QXPEHU�RI� UHSOLHV��,
DOVR�FDPH�DFURVV�2SHQ6SDFH��VDOIRUG�DF�XN�
DQ�DSSOLFDWLRQ�YHU\�VLPLODU�WR�0XSSHW��,W
SURYLGHG�GLIIHUHQW�VXEMHFW�DUHDV�LQ�ZKLFK
XVHUV�FRXOG�SRVW�DQG�HDFK�VXEMHFW�DUHD�ZDV
YLVXDOL]HG�GLIIHUHQWO\��IRU�LQVWDQFH�WUDIILF
UHODWHG�PHVVDJHV�ZHUH�YLVXDOL]HG�DV�FDUV�

&XUUHQWO\�WKHUH�LV�RQH�YHUVLRQ�RI� WKH
DSSOLFDWLRQ��ZKLFK�LV�VLPLODU�IRU�DOO�XVHUV��,W
PLJKW�EH�D�JRRG�LGHD�WR�FUHDWH�D�¶OHDGHU·
YHUVLRQ��MXVW�OLNH�0DS7DON��7KDW�YHUVLRQ�FDQ
RYHUUXOH�WKH�RWKHUV�DQG�JXLGH�WKHP��7KLV�LV
SDUWLFXODU�XVHIXO�IRU�6367�GLVFXVVLRQV��$
6367�YHUVLRQ�PLJKW�DOVR�EHQHILW�IURP�WKH
VSHFLDO�KDUGZDUH�DV�GHVFULEHG�LQ�FKDSWHU���
8VLQJ�78,V�LV�D�YHU\�LQWXLWLYH�ZD\�RI
GLVFXVVLQJ�WRJHWKHU��3KLFRQV�FDQ�EH�GLUHFWO\
OLQNHG�WR�WKH�102V�LQ�WKH�GDWDEDVH�DQG�WKLV
ZD\�D�VPDOO�JURXS�RI� SHRSOH�FDQ�GLVFXVV�D
SODQ��ZKLOH�RWKHUV�FDQ�ORJLQ�DQG�VHH�WKHVH
FKDQJHV�DQG�FRPPHQW�RQ�WKHP�
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/LWHUDWXUH�
%KXQX��6�7���5XWKHU��+��	�*DLQ��-�������������'LPHQVLRQDO�9LUWXDO�5HDOLW\�LQ�8UEDQ�0DQDJHPHQW�

,Q��3URFHHGLQJV�RI�WKH�,6356�&RPPLVLRQ�9,�ZRUNVKRS���0DUFK����������'DU�HV
6DODDP���

%UDYH��6���,VKLL��+��	�'DKOH\��$�����������7DQJLEOH�,QWHUIDFHV�IRU�5HPRWH�&ROODERUDWLRQ�DQG
&RPPXQLFDWLRQ��,Q��3URFHHGLQJV�RI�WKH�$&0�&RQIHUHQFH�RQ�&RPSXWHU��&6&:���������

)DEUL��0���0RRUH��'�-��	�+REEV��'�-�����������7KH�(PRWLRQDO�$YDWDU��1RQYHUEDO
&RPPXQLFDWLRQ�EHWZHHQ�,QKDELWDQWV�RI�&ROODERUDWLYH�9LUWXDO�(QYLURQPHQWV��,Q�
%UDIIRUW��$���*KHUEL��5���*LEHW��6���5LFKDUGVRQ��-���7HLO��'���(GLWRUV���3URFHHGLQJV�RI
WKH�,QWHUQDWLRQDO�*HVWXUH�:RUNVKRS���*:���������/HFWXUH�1RWHV�LQ�&RPSXWHU
6FLHQFH��������SS�����������6SULQJHU��%HUOLQ�

)HOOQHU��'�:��	�+RSS��$�����������95�/$%���$�'LVWULEXWHG�0XOWL�8VHU�(QYLURQPHQW�)RU
(GXFDWLRQDO�3XUSRVHV�$QG�3UHVHQWDWLRQV��,Q��3URFHHGLQJV�RI�950/�¶���WKH�)RXUWK
,QWHUQDWLRQDO�&RQIHUHQFH�RQ�WKH�9LUWXDO�5HDOLW\�0RGHOLQJ�/DQJXDJH�DQG�:HE��'
7HFKQRORJLHV���

)LVKHU��3��	�8QZLQ��'�����������9LUWXDO�5HDOLW\�LQ�JHRJUDSK\��7D\ORU�	�)UDQFLV��/RQGRQ�
)XFKV��0��	�(FNHUPDQQ��6�����������)URP�´)LUVW�3HUVRQ�6KRRWHUµ�WR�0XOWL�8VHU�.QRZOHGJH�6SDFHV�

,Q��&ODUNH��$���)HQFRWW��&���/LQGOH\��&���0LWFKHOO��*���1DFN��)���(GLWRUV���3URFHHGLQJV�RI
WKH�,QWHUQDWLRQDO�FRQIHUHQFH�RQ�&RPSXWDWLRQDO�6HPLRWLFV�IRU�*DPHV�DQG�1HZ�0HGLD
�&26,*1���������

)XKUPDQ��6���%UHZHU��,���5DXVFKHUW��,���0DF(DFKUHQ��$�0���&DL��*���6KDUPD��5���:DQJ��+��
%ROHOOL��/��	�6KDSDUHQNR��%�����������&ROODERUDWLYH�(PHUJHQF\�0DQDJHPHQW�ZLWK�0XOWLPRGDO
*,6��,Q��3URFHHGLQJV�RI�WKH���UG�$QQXDO�(65,�,QWHUQDWLRQDO�8VHU�&RQIHUHQFH��������

+DNOD\��0�(�����������9LUWXDO�UHDOLW\�DQG�*,6��$SSOLFDWLRQV��WUHQGV�DQG�GLUHFWLRQV��,Q��9LUWXDO
UHDOLW\�LQ�JHRJKUDSK\��SS���������7D\ORU�	�)UDQFLV��/RQGRQ�

+DQVRQ��$��-���	�:HUQHUW��(�����������&RQVWUDLQHG��'�QDYLJDWLRQ�ZLWK��'�FRQWUROOHUV��,Q�
3URFHHGLQJV�RI�9LVXDOL]DWLRQ�¶����SS�����������,(((�&RPSXWHU�6RFLHW\�3UHVV�

+LOEULQJ��'�����������,QWHUDFWLYH�DQDO\VXV�IRU��'�*,6�WRROV��,Q��3URFHHGLQJV�RI�WKH�,6356
&RPPLVVLRQ�,9�:*���6\PSRVLXP�RQ�*HRVSDWLDO�7KHRU\��3URFHVVLQJ�DQG
$SSOLFDWLRQ��2WWDZD��������

,PEHUW��5���$QWRQLR��$��GH��6iQFKH]��0��,��	�6HJRYLD��-�����������+RZ�&DQ�9LUWXDO�$JHQWV
,PSURYH�&RPPXQLFDWLRQ�LQ�9LUWXDO�(QYLURQPHQWV"�,Q��3URFHHGLQJV�RI�WKH�6HFRQG�:RUNVKRS
RQ�,QWHOOLJHQW�9LUWXDO�$JHQWV��3RVWHU�3DSHUV���9$���������

,VKLL��+��	�8OOPHU��%�����������7DQJLEOH�%LWV��7RZDUGV�6HDPOHVV�,QWHUIDFHV�EHWZHHQ�3HRSOH��%LWV�DQG
$WRPV��,Q��3HPEHUWRQ��6���(GLWRU��3URFHHGLQJV�RI�WKH�&RQIHUHQFH�RQ�+XPDQ�IDFWRUV�LQ
FRPSXWLQJ�V\VWHPV��&+,���������

.OXVNHQV��5�����������7KH�DSSOLFDWLRQ�RI�:HE*,6�LQ�ORFDO�SDUWLFLSDWRU\�VSDWLDO�SODQQLQJ�
'HYHORSPHQW�RI�DQ�LQWHUDFLYH�ZHE�VLWH�WR�LQIRUP�DQG�FRQVXOW�FLWL]HQV�DERXW�VSDWLDO
SODQV��:DJHQLQJHQ�8QLYHUVLW\��:DJHQLQJHQ�

.UHLMQV��.���.LUVFKQHU��3�$��	�-RFKHPV��:�����������,GHQWLI\LQJ�WKH�SLWIDOOV�IRU�VRFLDO�LQWHUDFWLRQ�LQ
FRPSXWHU�VXSSRUWHG�FROODERUDWLYH�OHDUQLQJ�HQYLURQPHQWV��D�UHYLHZ�RI�WKH�UHVHDUFK��,Q��&RPSXWHUV�LQ
+XPDQ�%HKDYLRU�����SS�����������(OVHYLHU�
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��

/DPPHUHQ��5��YDQ��+RRJHUZHUI��7���/LJWHQEHUJ��$��	�%XOHQV��-�����������9LUWXDO�/DQGVFDSH�
SRVLWLRQ�SDSHU��'HYHORSPHQW�DQG�XVH�RI�YLUWXDO�UHDOLW\�WHFKQLTXHV�LQ�LQWHUDFWLYH�VSDWLDO
SODQQLQJ�:DJHQLQJHQ�8QLYHUVLW\��:DJHQLQJHQ�

/L��;���	�/LQ��+�����������3DUWLFLSDWRU\�FRPSUHKHQVLYH�SODQ�EDVHG�RQ�YLUWXDO�JHRJUDSKLFDO�HQYLURQPHQW�
,Q��3URFHHGLQJV�RI�WKH�$VLDQ�&RQIHUHQFH�2Q�5HPRWH�6HQVLQJ���*,6��*36�	�'DWD
,QWHJUDWLRQ��$&56���������

/RYHWW��$���.HQQDZD\��5���6XQQHQEHUJ��*���&REE��'���'ROPDQ��3���2·5LRUGDQ��7��	�$UQROG�
'�����������9LVXDOL]LQJ�VXVWDLQDEOH�DJULFXOWXUDO�ODQGVFDSHV��,Q��9LUWXDO�UHDOLW\�LQ�JHRJKUDSK\�
SS�����������7D\ORU�	�)UDQFLV��/RQGRQ�

0D��.�/�����������,PDJH�*UDSKV��$�1RYHO�$SSURDFK�WR�9LVXDO�'DWD�([SORUDWLRQ��,Q�
3URFHHGLQJV�RI�WKH���WK�,(((�9LVXDOL]DWLRQ�¶���&RQIHUHQFH��9,6�¶�����SS����������
,(((�&RPSXWHU�6RFLHW\�3UHVV���

0DF(DFKUHQ��$�0�����������0RYLQJ�*HRYLVXDOL]DWLRQ�7RZDUG�6XSSRUW�IRU�*URXS�:RUN��,Q�
([SORULQJ�*HRYLVXDOL]DWLRQ��LQ�SULQW���(OVHYLHU

0DF(DFKUHQ��$�0��	�%UHZHU��,�����������'HYHORSLQJ�D�FRQFHSWXDO�IUDPHZRUN�IRU�YLVXDOO\�HQDEOHG
JHRFROODERUDWLRQ��,Q��,QWHUQDWLRQDO�-RXUQDO�RI�*HRJUDSKLFDO�,QIRUPDWLRQ�6FLHQFH�9RO�����
1R�����SS��������7D\ORU�	�)UDQFLV��/RQGRQ�

0DQRKDUDQ��7���7D\ORU��+��	�*DUGLQHU��3�����������&ROODERUDWLYH�8UEDQ�3ODQQHU��&83���$�0XOWL�
8VHU�6SDWLDO�'HFLVLRQ�6XSSRUW�6\VWHP��,Q��3URFHHGLQJV�RI�WKH���WK�$&0�6\PSRVLXP
RQ�$SSOLHG�&RPSXWLQJ��6$&���������

1DNDQLVKL��+�����������)UHHZDON��D�VRFLDO�LQWHUDFWLRQ�SODWIRUP�IRU�JURXS�EHKDYLRXU�LQ�D�YLUWXDO�VSDFH��,Q�
,QWHUQDWLRQDO�-RXUQDO�+XPDQ�&RPSXWHU�6WXGLHV�����SS�����������(OVHYLHU

1HELNHU��6�����������6XSSRUW�IRU�YLVXDOL]DWLRQ�DQG�DQLPDWLRQ�LQ�D�VFDODEOH��'�*,6�HQYLURQPHQW�
0RWLYDWLRQ��&RQFHSWV�DQG�,PSOHPHQWDWLRQ��,Q��,$356��9RO��;;;,9���:�����

1LHXZHUWK��%��	�0XOGHULM��0������������'��!��'�RQWZHUSHQ��(HQ�RQGHU]RHN�QDDU�GH
WRHSDVVLQJVPRJHOLMNKHGHQ�YDQ�YLUWXDO�UHDOLW\��:DJHQLQJHQ�8QLYHUVLW\��:DJHQLQJHQ

2RVWHURP��3��YDQ��6WRWHU��-���4XDN��:��	�=ODWDQRYD�6�����������7KH�EDODQFH�EHWZHHQ�JHRPHWU\�DQG
WRSRORJ\��,Q��3URFHHGLQJV�RI�WKH�,6356�&RPPLVVLRQ�,9�:6'+��6\PSRVLXP�RQ
*HRVSDWLDO�7KHRU\��3URFHVVLQJ�DQG�$SSOLFDWLRQ��2WWDZD�������

3UHHFH��-���5RJHUV��<���6KDUS��+���%HQ\RQ��'���+ROODQG��6��	�&DUH\��7�����������+XPDQ�
FRPSXWHU�LQWHUDFWLRQ��$GGLVRQ�ZHVOH\��(QJODQG�

5K\QH��7�0�����������$�FRPPHQWDU\�RQ�*HR950/��D�WRRO�IRU��'�UHSUHVHQWDWLRQ�RI
JHRUHIHUHQFHG�GDWD�RQ�WKH�ZHE��,Q��,QWHUQDWLRQDO�-RXUQDO�RI�*HRJUDSKLFDO�,QIRUPDWLRQ
6FLHQFH�9RO������1R�����SS����������7D\ORU�	�)UDQFLV��/RQGRQ�

5LQQHU��&�����������$UJXPHQWDWLRQ�0DSV��,Q��,Q��)UHNVD��&���(GLWRU���3RVWHU�3UHVHQWDWLRQV�DW
&26,7·���

6DZDQW��1���/HLJK��6���-RKQVRQ��-���5HLQKDUW��$���&UHHO��*���%DWFKX��(���%DLOH\��6��	�*URVVPDQ�
6�����������7KH�7HOH�,PPHUVLYH�'DWD�([SORUHU��$�'LVWULEXWHG�$UFKLWHFWXUH�IRU�&ROODERUDWLYH
,QWHUDFWLYH�9LVXDOL]DWLRQ�RI�/DUJH�'DWD�VHWV��,Q��3UHVHQWHG�DW��WK�,QWHUQDWLRQDO�,PPHUVLYH
3URMHFWLRQ�7HFKQRORJ\�:RUNVKRS��,37��������$PHV��,RZD���������

6FKDQV��5��YDQ�GHU����������9HUZHUNLQJ�YDQ�GH�JHRJUDILVFKH�JHJHYHQVVWURRP�PHW�VWHXQ�YDQ�GH�FRPSXWHU�
:DJHQLQJHQ�8QLYHUVLW\��:DJHQLQJHQ�



5HIHUHQFHV

��

6WHLQ��'�6��	�:DQVWUHHW��&�(�����������5ROH�RI�6RFLDO�3UHVHQFH��&KRLFH�RI�2QOLQH�RU�)DFH�WR�)DFH
*URXS�)RUPDW��DQG�6DWLVIDFWLRQ�ZLWK�3HUFHLYHG�.QRZOHGJH�*DLQHG�LQ�D�'LVWDQFH�/HDUQLQJ
(QYLURQPHQW��,Q��3URFHHGLQJV�RI�WKH�0LGZHVW�5HVHDUFK�WR�3UDFWLFH�&RQIHUHQFH
�0LGZHVW��������

7DQ��'�6���5REHUWVRQ��*�*��	�&]HUZLQVNL��0�����������([SORULQJ��'�1DYLJDWLRQ��&RPELQLQJ
6SHHG�FRXSOHG�)O\LQJ�ZLWK�2UELWLQJ��,Q��3URFHHGLQJV�RI�WKH�&+,�������SS������������
$&0�3UHVV��1HZ�<RUN�

8ZLPDQD��-�����������3XEOLF�LQYROYHPHQW�LQ�SODQQLQJ�DQG�PDQDJHPHQW�RI�IRUHVW�DQG�QDWXUH�IRU�UHFUHDWLRQ
DQG�WRXULVP���(GH�FDVH�VWXG\��:DJHQLQJHQ�8QLYHUVLW\��:DJHQLQJHQ�

9HOGKXLV�'LHUPDQVH��$�(�����������&6&/HDUQLQJ"�3DUWLFLSDWLRQ��OHDUQLQJ�DFWLYLWLHV�DQG
NQRZOHGJH�FRQVWUXFWLRQ�LQ�FRPSXWHU�VXSSRUWHG�FROODERUDWLYH�OHDUQLQJ�LQ�KLJKHU
HGXFDWLRQ��:DJHQLQJHQ�8QLYHUVLW\��:DJHQLQJHQ

9HUWHJDDO��5���6ODJWHU��5���9HHU��*��YDQ�GHU�	�$QWRQ�1LMKROW����������:K\�&RQYHUVDWLRQDO�$JHQWV
6KRXOG�&DWFK�WKH�(\H��,Q��3URFHHGLQJV�RI�WKH�&+,��������SS�������������$&0�3UHVV�
1HZ�<RUN

9XOOLQJV��:���/LJWHQEHUJ��$��	�%XOHQV��$�����������(YDOXWDWLRQ�RI�*,6�EDVHG�GHVLJQ�WRRO�WR�VXSSRUW
GHFLVLRQ�PDNLQJ�ZLWKLQ�FROODERUDWLYH�VSDWLDO�SODQQLQJ��,Q��7RSSHQ��)���3UDVWDFRV���3���(GLWRUV��
$*,/(��������WK�&RQIHUHQFH�RQ�*HRJUDSKLF�,QIRUPDWLRQ�6FLHQFH��SS�����������&UHWH
8QLYHUVLW\�3UHVV��*UHHFH���

:LWWH��1�����������$�G\QDPLF��'�ZHEYLVXDOL]DWLRQ�RI�D�ODQGHYDOXDWLRQ�PRGHO��$�VWXG\�XVLQJ�WKH
/$3686�PRGHO�DQG�GDWDVHWV�IURP�$ORUD��6SDLQ��:DJHQLQJHQ�8QLYHUVLW\��:DJHQLQJHQ

=ODWDQRYD��6��	�7HPSIOL��.�����������0RGHOOLQJ�IRU��'�*,6��6SDWLDO�DQDO\VLV�DQG�9LVXDOL]DWLRQ
WKURXJK�WKH�ZHE��,Q��,$356��9RO��;;;,,,���

=ODWDQRYD��6���5DKPDQ��$�$��	�6KL��:�����������7RSRORJLFDO�PRGHOV�DQG�IUDPHZRUNV�IRU��'�VSDWLDO
REMHFWV��,Q��&RPSXWHU�	�*HRVFLHQFH�9RO������1R�����SS�����������(OVHYLHU�

:HEVLWH�
VDOIRUG�DF�XN��KWWS���ZZZ�WLHV�VDOIRUG�DF�XN�SJ�[LDR�RSHQVSDFH�PDLQ�KWPO�YLVLWHG�MXQH�����

&RQIHUHQFH�ZHEVLWHV�
$&56�������KWWS���ZZZ�DFUV����NDWKPDQGX�JRY�QS�
&+,�¶����KWWS���ZZZ�DFP�RUJ�VLJFKL�FKL���
&+,�������KWWS���ZZZ�DFP�RUJ�VLJFKL�FKL�����
&26,*1�������KWWS���ZZZ�FRVLJQFRQIHUHQFH�RUJ�FRVLJQ�����
&26,7�·����KWWS���ZZZ�FRV\�LQIRUPDWLN�XQL�EUHPHQ�GH�HYHQWV�FRVLW���
((8&�������KWWS���JLV�HVUL�FRP�OLEUDU\�XVHUFRQI�HXURSURF���KWPO�HBVWDUWBIV�KWPO
*:�¶����KWWS���ZZZ�OLPVL�IU�*:���
,(((�9LVXDOL]DWLRQ�¶����KWWS���ZZZ�HUF�PVVWDWH�HGX�FRQIHUHQFHV�YLV���
,(((�9LVXDOL]DWLRQ�¶����KWWS���ZZZ�HUF�PVVWDWH�HGX�FRQIHUHQFHV�YLV���
,37�������KWWS���ZZZ�YUDF�LDVWDWH�HGX�LSW�����



5HIHUHQFHV

��

,6356�FRPPLVVLRQ�,9�ZRUNVKRS��'DU�HV�6DODDP������
KWWS���ZZZ�SKRWRJUDPPHWU\�HWK]�FK�JHQHUDO�SHUVRQV�MDQD�GDUHVVDODDP�+RPHSDJH�
KWPO

,6356�&RPPLVVLRQ�,9��6\PSRVLXP�¶����KWWS���ZZZ�LVSUV�RUJ�FRPPLVVLRQ��SURFHHGLQJV�
0LGZHVW�������KWWS���DOXPQL�RVX�RUJ�PLGZHVW�
6$&�������KWWS���ZZZ�DFP�RUJ�FRQIHUHQFHV�VDF�VDF�����
9LUWXDO�$JHQWV�����KWWS���ZZZ�QLFYH�VDOIRUG�DF�XN�YD���KRPH�KWPO
950/�������KWWS���ZZZ�F�ODE�GH�YUPO���KRPH�KWPO



/LVW�RI�DEEUHYLDWLRQV

��

�' ��GLPHQVLRQDO
�' ��GLPHQVLRQDO
&6&/ &RPSXWHU�VXSSRUWHG�FROODERUDWLYH�OHDUQLQJ
&83����� &ROODERUDWLYH�XUEDQ�SODQQHU
&95����� &ROODERUDWLYH�YLUWXDO�UHDOLW\
'%06���� 'DWDEDVH�PDQDJHPHQW�V\VWHP
'(0����� 'LJLWDO�HOHYDWLRQ�PRGHO
'3'7���� 'LIIHUHQW�SODFH�GLIIHUHQW�WLPH
'367���� 'LIIHUHQW�SODFH�VDPH�WLPH
*,6����� *HRJUDSKLFDO�LQIRUPDWLRQ�V\VWHP
*3/����� *18�SXEOLF�OLFHQVH
*8,����� *UDSKLFDO�XVHU�LQWHUIDFH
+&,����� +XPDQ�FRPSXWHU�LQWHUIDFH
0833(W�� 0XOWL�XVHU�SDUWLFLSDWRU\�SODQQLQJ�HQYLURQPHQW
5'%06��� 5HODWLRQDO�GDWDEDVH�PDQDJHPHQW�V\VWHP
63'7���� 6DPH�SODFH�GLIIHUHQW�WLPH
6367���� 6DPH�SODFH�VDPH�WLPH
78,����� 7DQJLEOH�XVHU�LQWHUIDFH
95������ 9LUWXDO�5HDOLW\
950/���� 9LUWXDO�UHDOLW\�PRGHOOLQJ�ODQJXDJH





$SSHQGLFHV

��

� &DVH�VWXG\�TXHVWLRQQDLUH
� 4XHVWLRQQDLUH�UHVXOWV
� 0XSSHW�PDQXDO





$SSHQGL[�����4XHVWLRQQDLUH

��

%DFNJURXQG
�� +RZ�PXFK�H[SHULHQFH�GR�\RX�KDYH�ZLWK�RQOLQH�GLVFXVVLRQV�LQ�D�¶WKUHDGHG·�HQYLURQPHQW

�HJ��ZHEIRUXPV��QHZVJURXSV�DQG�PDLOLQJOLVWV�" 1RQH�����������������$�ORW

�� +RZ�PXFK�H[SHULHQFH�GR�\RX�KDYH�ZLWK�ILUVW�SHUVRQ�QDYLJDWLRQ�LQ�YLUWXDO��'
HQYLURQPHQWV��HJ���'�FRPSXWHU�JDPHV��9LUWXDO�ZRUOGV�" 1RQH�����������������$�ORW

�� 'LG�WKHVH��'�HQYLURQPHQWV�KDYH�PRUH�DGYDQFHG�FRQWUROOHUV�WKDQ�D�PRXVH�DQG�RU
NH\ERDUG��HJ��JORYH��PRYHPHQW�WUDFNLQJ���'�PRXVH�" <HV���1R

7KH�WHVW
�� +RZ�PXFK�WLPH�GLG�\RX�LQYHVW�LQ�WKH�WHVW" ����PLQXWHV

�� :KDW�SDUW�RI� WKH�DSSOLFDWLRQ�GLG�\RX�XVH�ILUVW" �'�HQYLURQPHQW��)RUXP

�� :KDW�SDUW�RI� WKH�DSSOLFDWLRQ�GLG�\RX�XVH�PRVW" �'�HQYLURQPHQW��)RUXP

)RUXP
�� +RZ�GLG�\RX�OLNH�GLVFXVVLQJ�YLD�WKH�IRUXP" 1RW�����������������$�ORW
�
�� +RZ�ZHOO�ZDV�FRXOG�\RX�IROORZ�WKH�GLVFXVVLRQ�YLD�WKH�IRUXP" 1RW�����������������$�ORW

�� +RZ�RIWHQ�GLG�\RX�XVH�WKH�IRUXP�WR�
D� 5HDG�QHZ�PHVVDJHV" 1HYHU����������������2IWHQ
E� 7R�UHVSRQG�WR�PHVVDJHV" 1HYHU����������������2IWHQ
F�� 3RVW�QHZ�PHVVDJHV" 1HYHU����������������2IWHQ
G� 5HUHDG�PHVVDJHV" 1HYHU����������������2IWHQ
H� 7R�OLQN��SDUWV�RI��WKUHDGV�ZLWK�HDFK�RWKHU" 1HYHU����������������2IWHQ
I� 2WKHU��QDPHO\���� 1HYHU����������������2IWHQ

���'XULQJ�WKH�XVDJH�RI� WKH�IRUXP��KRZ�RIWHQ�GLG�\RX�XVH�WKH��'�HQYLURQPHQW�DW�WKH�VDPH
WLPH��HJ��WR�VHH�ZKHUH�D�PHVVDJH�LV�ORFDWHG�" 1HYHU����������������2IWHQ

�'�HQYLURQPHQW
���'XULQJ�WKH�XVDJH�RI� WKH��'�HQYLURQPHQW��KRZ�RIWHQ�GLG�\RX�XVH�WKH�IRUXP�DW�WKH�VDPH

WLPH��HJ��WR�FKHFN�ZKDW�WKH�PHPR�LV�DERXW�" 1HYHU����������������2IWHQ

���+RZ�GLG�\RX�OLNH�WKH��'�HQYLURQPHQW" 1RW�����������������$�ORW

���+RZ�PXFK�GLG�\RX�WKLQN�WKH��'�HQYLURQPHQW�DGGHG�WR�WKH�DSSOLFDWLRQ"
1RWKLQJ�����������������$�ORW



$SSHQGL[�����4XHVWLRQQDLUH

��

���+RZ�RIWHQ�GLG�\RX�XVH�WKH��'�HQYLURQPHQW�WR�
D� ([SORUH�WKH�WHUUDLQ" 1HYHU����������������2IWHQ
E� 6HDUFK�IRU�LQGLYLGXDO�PHVVDJHV" 1HYHU����������������2IWHQ
F� 6HDUFK�IRU�GLVFXVVLRQV" 1HYHU����������������2IWHQ
G� *DWKHU�QHZ�DUJXPHQWV" 1HYHU����������������2IWHQ
H� 6WDUW�D�QHZ�GLVFXVVLRQ" 1HYHU����������������2IWHQ
I� 2WKHU��QDPHO\����� 1HYHU����������������2IWHQ

0HPRV
���+RZ�RIWHQ�GLG�\RX�¶UHIUHVK·�WKH��'�HQYLURQPHQW�WR�ORDG�QHZ�PHPRV"

1HYHU����������������2IWHQ

���+RZ�GLG�\RX�OLNH�WKH�YLVXDOL]DWLRQ�RI� WKH�PHVVDJHV�DV�PHPRV�LQ�WKH��'�HQYLURQPHQW"
1RW�����������������$�ORW

���+RZ�PXFK�GLG�\RX�WKLQN�WKH�PHPRV�DGGHG�WR�WKH�DSSOLFDWLRQ"
1RWKLQJ�����������������$�ORW

0DS
���+RZ�RIWHQ�GLG�\RX�XVH�WKH�PDS�IXQFWLRQ�LQ�WKH��'�HQYLURQPHQW"

1HYHU����������������2IWHQ

���+RZ�GLG�\RX�OLNH�WKH�PDS�IXQFWLRQ�LQ�WKH��'�HQYLURQPHQW" 1RW�����������������$�ORW

���+RZ�PXFK�GLG�\RX�WKLQN�WKH�PDS�DGGHG�WR�WKH�DSSOLFDWLRQ" 1RWKLQJ�����������������$�ORW

)O\LQJ�PRGH
���+RZ�RIWHQ�GLG�\RX�XVH�WKH�IO\LQJ�PRGH" 1HYHU�����������������2IWHQ

���+RZ�GLG�\RX�OLNH�WKH�IO\LQJ�PRGH" 1RW�����������������$�ORW

���+RZ�PXFK�GLG�\RX�WKLQN�WKH�IO\LQJ�PRGXV�DGGHG�WR�WKH�DSSOLFDWLRQ"
1RWKLQJ�����������������$�ORW

2WKHU
���:KHUH�WKHUH�HQRXJK�DLGV�WR�RULHQWDWH�\RXUVHOI� LQ�WKH��'�HQYLURQPHQW"

7RR�IHZ�����������������7RR�PXFK

���:KDW�DLGV�PLVVHG�DQG�RU�ZKLFK�DUH�QRW�QHHGHG"

*HQHUDO
���:KDW�LV�\RXU�RYHUDOO�LPSUHVVLRQ�RI� WKH�DSSOLFDWLRQ" %DG�����������������*RRG

���'R�\RX�KDYH�FRPPHQWV�RU�VXJJHVWLRQV"
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1RWKLQJ�WRR�PXFK��EXW�WKH\
VKRXOG�EH�HQKDQFHG��HJ�
PRUH�GHWDLOHG�PDS��,�PLVVHG
WKH�RSWLRQ�WR�DGG�REMHFWV
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$SSHQGL[�����0XSSHW�PDQXDO

��

,QVWDOODWLRQ
7R�LQVWDOO�0XSSHW�RQ�WKH�VHUYHU�\RX�QHHG�D�+773�VHUYHU�ZLWK�3+3�LQVWDOOHG��3+3�FDQ�EH
GRZQORDGHG�IURP�ZZZ�SKS�QHW��$OVR�D�0\64/�GDWDEDVH�KDYH�WR�EH�DFFHVVLEOH�E\�3+3�
0\64/�FDQ�EH�GRZQORDGHG�IURP�ZZZ�P\VTO�FRP��7KH�LQVWDODWLRQ�LQVWUXFWLRQ�IRU�3+3�DQG
0<64/�FDQ�EH�IRXQG�RQ�WKHLU�UHVSHFWLYH�ZHEVLWHV��,W�LV�LPSRUWDQW�WKDW�D�ZULWDEOH�0\64/
GDWDEDVH�LV�DYDLODEOH�IRU�0XSSHW�

7KH�ILOH�PXSSHW�]LS��DYDLODEOH�RQ�WKH�&'��FRQWDLQV�WKH�IROGHU�PXSSHW�ZLWK�WKH�VFULSW�ILOHV��
8Q]LS�WKLV�ILOH�DQG�ORDG�WKH�IROGHU�PXSSHW�WR�WKH�VHUYHU�
6WDUW�LQVWDOO�SKS�RQ�\RXU�VHUYHU��KWWS���ZZZ�GRPDLQ�WOG�PXSSHW�LQVWDOO�SKS�DQG�IROORZ�WKH
IXUWKHU�LQVWUXFWLRQV��

7R�FXVWRPLVH�WKH�OD\RXW��HGLW�WKH�ILOHV�WHPSODWH�KWPO�DQG�VW\OH�FVV��7KHUH�DUH�DOUHDG\
DOWHUQDWLYH�VW\OHVKHHWV�LQFOXGHG��<RX�FDQ�VHOHFW�WKHP�LQ�WKH�$GPLQ�DUHD���VHH�DOVR
KWWS���ZZZ�P\OLWWOHKRPHSDJH�QHW�IRUXPBVFULSW�KWPO�

7R�LQVWDOO�0XSSHW�RQ�WKH�EURZVHU��SRLQW�D�EURZVHU�WR�WKH�ORFDWLRQ�RI�0XSSHW
�KWWS���ZZZ�GRPDLQ�WOG�PXSSHW���DQG�LW�ZLOO�DVN�WR�LQVWDOO�WKH�9LUWRROV�SOXJ�LQ��IROORZ�WKH
IXUWKHU�LQVWUXFWLRQV��2QFH�WKH�SOXJ�LQ�LV�LQVWDOOHG�0XSSHW�VKRXOG�EH�XS�DQG�UXQQLQJ�

8VDJH
7R�QDYLJDWH�WKURXJK�WKH��'�HQYLURQPHQW��XVH�WKH�NH\ERDUG�DQG�RU�PRXVH��<RX�QHHG�WR
NHHS�WKH�PRXVH�SRLQWHU�RYHU�WKH�SOD\HU�DUHD�RWKHUZLVH�WKH�NH\ERDUG�ZLOO�QRW�UHVSRQG��<RX
FDQ�XVH�WKH�NH\V�:��6��$��'��3J8S�	�3J'RZQ�WR�PRYH�IRUZDUG��EDFNZDUG��OHIW��ULJKW��XS�	
GRZQ��<RX�FDQ�DOVR�XVH�WKH�DUURZ�NH\V�WR�WXUQ�OHIW��ULJKW��XS��	�GRZQ��<RX�FDQ�DOVR�XVH�WKH
PRXVH�WR�PRYH�IRUZDUG�	�EDFNZDUG�DQG�WXUQ�OHIW�	�ULJKW��
7KHUH�LV�D�PDS�EXWWRQ�ZKLFK�ZLOO�WRJJOH�D�PDS��<RX�FDQ�FOLFN�RQ�WKH�PDS�DQG�\RX�ZLOO�EH
EURXJKW�WR�WKDW�ORFDWLRQ��7KHUH�LV�D�VSHHG�PRGH�EXWWRQ�LW�ZLOO�WRJJOH�WKH�VSHHG�FRXSOHG
IO\LQJ��,Q�KLJK�VSHHG�PRGH�\RX�ZLOO�EH�PRYHG�XSZDUGV�DQG�WKH�VSHHG�ZLOO�EH�LQFUHDVHG�DQG
LQ�ORZ�VSHHG�PRGH�\RX�ZLOO�EH�EURXJKW�EDFN�WR�WKH�JURXQG�DQG�VORZHG�GRZQ�

7R�UHDG�D�PHVVDJH�FOLFN�RQ�DQ\�RI� WKH�PHVVDJH�WRSLFV�LQ�WKH�WKUHDG��<RX�FDQ�DOVR�FOLFN�RQ�D
PHPR�LQ�WKH�SOD\HU��LW�ZLOO�VKRXOG�\RX�WKH�DFFRPSDQ\LQJ�PHVVDJH���EHZDUH�WKDW�WKLV�LV
FXUUHQWO\�EURNHQ��
7R�SRVW�QHZ�PHVVDJHV�\RX�FDQ�XVH�WKH�¶1HZ�HQWU\·�OLQN�LQ�WKH�IRUXP��RU�¶3RVW�UHSO\·�OLQN
EHORZ�RQ�D�PHVVDJH�SDJH��,Q�WKH�ODVW�FDVH�\RX�ZLOO�UHVSRQG�WR�D�FHUWDLQ�PHVVDJH�DQG�\RX
PHVVDJH�ZLOO�EH�VKRZQ�LQ�WKH�WKUHDG�EHORZ�WKDW�PHVVDJH�

$GPLQ
)RU�WKH�DGPLQLVWUDWRU�WKHUH�DUH�PRUH�RSWLRQV�DYDLODEOH�DIWHU�KH�ORJV�LQ��,I� KH�GRHV�VR�RQ�WKH
ULJKW�WRS�VLGH�RI� WKH�SDJH�D�OLQN�WR�WKH�¶$GPLQ�DUHD·�ZLOO�VKRZ�XS��,Q�WKHUH�KH�FDQ�FKDQJH
VHYHUDO�RI� WKH�IRUXP�VHWWLQJV��,QFOXGLQJ�ZKR�LV�DOORZHG�WR�SRVW�RU�UHDG�PHVVDJHV�DQG�ZKR�LV
DOORZHG�WR�UHJLVWHU�QHZ�XVHUV�



$SSHQGL[�����0XSSHW�PDQXDO

��

9LUWRROV�'HY
7R�FKDQJH�WKH�ODQGVFDSH�LQ�0XSSHW�\RX�QHHG�WR�KDYH�9LUWRROV�'HY��/RDG�PXSSHW�EODQN�LQWR
LW�DQG�QH[W�ORDG�WKH�9LUWRROV�REMHFW�ILOHV�UHSUHVHQWLQJ�WKH�ODQGVFDSH��,W�LV�LPSRUWDQW�WKDW�WKH
REMHFWV�WKDW�DUH�GHVWLQHG�WR�EH�D�IORRU�FRQWDLQV�WKH�VWULQJ�¶YORHU·�DQG�QR�RWKHU�REMHFW�GRHV�
VLQFH�9LUWRROV�ZLOO�DXWRPDWLFDOO\�WXUQ�WKHVH�REMHFWV�WR�IORRUV��$OVR�D�PDS�WH[WXUH�KDV�WR�EH
ORDGHG�DQG�DSSOLHG�WR�WKH�¶0DS0DWHULDO·�PDWHULDO�
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