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�� ,QWURGXFWLRQ�

7KH� 0DJL&VWHU� SURMHFW� LV� FRQFHUQHG� ZLWK� WKH� GHYHORSPHQW� RI� EHOLHYDEOH� FRQYHUVDWLRQDO�
LQWHUIDFH�DJHQWV�ZKLFK�PDNH�XVH�RI�JD]H��IDFLDO�H[SUHVVLRQ��JHVWXUH�DQG�ERG\�SRVWXUH�DV�ZHOO�
DV� VSHHFK� LQ� D� V\QFKURQLVHG� IDVKLRQ�� � � ,Q� RUGHU� WR� FRYHU� D� EURDG� YDULHW\� RI� SRWHQWLDO�
DSSOLFDWLRQV�WKH�SURMHFW�FRQVRUWLXP�GHFLGHG�WR�LQYHVWLJDWH�WKUHH�GLIIHUHQW�DSSOLFDWLRQ�GRPDLQV�
HDFK� UHSUHVHQWLQJ� D� GLIIHUHQW� FRQYHUVDWLRQDO� VHWWLQJ� �VHH� )LJXUH� ��� DQG� HDFK�KDYLQJ� LWV� RZQ�
VSHFLILF� UHTXLUHPWV� IRU� EHOLHYDELOLW\�� � (DUOLHU� SURWRW\SHV� GHYHORSHG� E\� WKH� FRQVRUWLXP� KDYH�
H[SORUHG� WKUHH� RI� WKHVH� VHWWLQJV� DV� VXPPDUL]HG� EHORZ�� 7KH� FXUUHQW� UHSRUW� IRFXVHV� RQ� WKH�
UHTXLUHPHQWV� IRU� EHOLHYDELOLW\� IRU� WKH� WKLUG� SURWRW\SH� ZKLFK� LV� D� XVHU�FKDUDFWHU� GLDORJXH�
V\VWHP��IHDWXULQJ�PXOLSOH�FKDUDFWHUV���

7KH�ILUVW�SURWRW\SH��$YDWDU�$UHQD��H[SORUHV�WKH�PXOWL�FKDUDFWHU�GLDORJXH�VHWWLQJ�ZKHUH�D�XVHU�
REVHUYHV�PXOWLSOH�FKDUDFWHUV�FDUU\LQJ�RXW�D�PHHWLQJ�DSSRLQWPHQW�QHJRWLDWLRQ��7KH�EDVLF�LGHD�
RI�SURWRW\SH���LV�WKDW��VRPHZKDW�VLPLODU�WR�DQ�DUHQD��XVHUV�VHQG�WKHLU�GHOHJDWHV��DYDWDUV��WR�D�
YLUWXDO�VSDFH�ZKHUH� WKH�DYDWDUV�QHJRWLDWH�RQ�EHKDOI�RI� WKHLU�RZQHUV��%RWK�WKH�UHVXOWV�DQG�WKH�
SURFHVV�RI�D�QHJRWLDWLRQ�DUH�WKHQ�GLVSOD\HG�WR�WKH�XVHUV�LQ�WKH�IRUP�RI�D�GLDORJXH�VLPXODWLRQ�LQ�
ZKLFK�WKH�DYDWDUV�DSSHDU�DV�HPERGLHG��DIIHFWLYH�FRQYHUVDWLRQDO�FKDUDFWHUV��8VHU�FDQ�LQIOXHQFH�
DYDWDUV�EHKDYLRXU�E\� VSHFLI\LQJ� LWV� OLNHV�� GLVOLNHV�� VRFLDO� UHODWLRQV�DQG�DJHQGD� �VHH�'���� IRU�
PRUH�GHWDLO���

�

�

)LJXUH����'LDORJXH�VHWWLQJV�IRU�0DJL&VWHU�SURWRW\SHV�

�

7KH�VHFRQG�SURWRW\SH�DGGUHVVHG�WKH�PRQRORJXH�DQG�XVHU�FKDUDFWHU�GLDORJXH�VHWWLQJV�ZKHUH�D�
XVHU�REVHUYHV�RU�LQWHUDFWV�ZLWK�D�VLQJOH�FKDUDFWHU��7KH�JHQHUDO�JRDO�RI�SURWRW\SH���LV�WR�H[SORUH�
KRZ� WR� LQWURGXFH� EHOLHYDELOLW\� LQ� HPRWLRQDO� GLDORJXHV� LQ� JHQHUDO� DQG� LV� PHGLFDO� DGYLFH�
GLDORJXHV� LQ� SDUWLFXODU�� ,Q� VXFK� GLDORJXHV� DQ� µH[SHUW¶� LQWURGXFHV� XVHUV� WR� µDSSURSULDWH¶�
EHKDYLRUV�LQ�VRPH�VSHFLILF�GRPDLQ��H�J��KHDOWK\�HDWLQJ���E\�SURYLGLQJ�WKHP�ZLWK�LQIRUPDWLRQ�
DQG� VXJJHVWLRQV� DQG�� LI� QHFHVVDU\�� E\� SHUVXDGLQJ� WKHP� WR� IROORZ� WKHVH� VXJJHVWLRQV�� 7KH�
GLDORJXHV�DUH�HPRWLRQDO�LQ�WKH�VHQVH�WKDW�WKH�DIIHFWLYH�VWDWH�RI�WKH�XVHU�PD\�EH�LQIOXHQFHG�E\�
WKH� LQIRUPDWLRQ� LPSDUWHG� DQG�EHFDXVH� WKH� H[SHUW�PD\� UHDFW� WR� WKH� XVHUV� GLDORJXH�PRYHV�E\�
VKRZLQJ�DQ�µHPSDWKLF¶�DWWLWXGH��VHH�'����IRU�PRUH�GHWDLO���

�
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7KH�WKLUG�SURWRW\SH�FRQVLVWV�RI�DQ�LQWHUDFWLYH�PXOWL�FKDUDFWHU�JDPH�DSSOLFDWLRQ��7KH�VFHQDULR�
IRFXVHV� RQ� WKUHH� WHHQDJH� JLUOV� DUUDQJLQJ� D� SDUW\� IRU� WKHLU� IULHQGV� DQG� FODVVPDWHV��7KH� EDVLF�
LGHD�LV�WKDW�WKH�XVHU�WDNHV�RQ�WKH�UROH�RI�RQH�FKDUDFWHU��DQG�LQWHUDFWV�ZLWK�WKH�RWKHU�±�FRPSXWHU�
FRQWUROOHG�±�FKDUDFWHUV�LQ�WKH�VFHQDULR��7KH�XVHU�FRPPXQLFDWHV�ZLWK�WKH�FKDUDFWHUV�E\�W\SLQJ�
VHQWHQFHV� RQ� WKH� NH\ERDUG��'HSHQGLQJ� RQ� KRZ� WKH� XVHU� DFWV� RU� UHDFWV� HYHQWV�ZLOO� XQIROG� LQ�
GLIIHUHQW�ZD\V��7KH�HYHQWV�WDNLQJ�SODFH�LQ�WKH�VFHQDULR�DUH�GLVSOD\HG�WR�WKH�XVHU�LQ�WKH�IRUP�RI�
D�VLPXODWHG�GLDORJXH�IHDWXULQJ�HPERGLHG��DIIHFWLYH�DQG�VRFLDO�FKDUDFWHUV��([SUHVVLYHQHVV�DQG�
EHOLHYDELOLW\�RI�WKH�FKDUDFWHUV�LV�IXUWKHU�HQKDQFHG�E\�WKH�XVH�RI�FLQHPDWRJUDSK\�WR�HPSKDVL]H�
LPSRUWDQW�DVSHFWV�RI�HYHQWV��7KH�PRWLYDWLQJ�IDFWRU�IRU�SOD\LQJ�WKH�JDPH�LV�QRW�QHFHVVDULO\�WR�
ZLQ�LW��EXW�LQVWHDG�WR�H[SORUH�WKH�VRFLDO�DQG�HPRWLRQDO�UHODWLRQV�EHWZHHQ�FKDUDFWHUV��,QVWHDG�RI�
PRQVWHU�EDVKLQJ�WKH�JRDO�RI�WKH�JDPH�LV�WR�QDYLJDWH�WKH�VRFLR�HPRWLRQDO�ZHE�DQG�ILQG�D�SDWK�
WKURXJK� LW��7KLV� LV� VRPHWKLQJ�ZKLFK�UHTXLUHV�ERWK�VHQVLWLYLW\�DQG�DWWHQWLYHQHVV� WR�VRFLDO�DQG�
HPRWLRQDO�FXHV�IURP�SOD\HUV��

�

�

)LJXUH�����'UDPDWLF�DUFK�

(VWDEOLVKLQJ� D� QDUUDWLYH� FRQWH[W� IRU� FKDUDFWHUV� WR� H[LVW� LQ� FDQ� EH� YHU\� LPSRUWDQW� IRU�
EHOLHYDELOLW\�� )RU� H[DPSOH�� 5L]]R� ������� KDV� VKRZQ� WKDW� HPRWLRQV� VRPHWLPHV� UHTXLUH� D�
QDUUDWLYH�FRQWH[W�LQ�ZKLFK�WKH\�FDQ�EH�JLYHQ�WKHLU�PHDQLQJ�DQG�XQGHUVWRRG��$V�HPRWLRQV�DUH�
DQ� LPSRUWDQW� DVSHFW�RI�EHOLHYDELOLW\� �VHH� H�J��%DWHV�������� WKHVH� UHVXOWV� WUDQVLWLYHO\�DSSO\� WR�
EHOLHYDELOLW\�DV�ZHOO��3KRHEH�6HQJHUV� ������������� WDNHV� WKH�QRWLRQ�RI�D�QDUUDWLYH�FRQWH[W�D�
VWHS�IXUWKHU�DQG�DUJXHV�WKDW�VRPH�VLWXDWLRQ�RU�LQWHUDFWLRQ�KLVWRU\�LV�QHFHVVDU\�IRU�FKDUDFWHUV�WR�
EH�XQGHUVWDQGDEOH�LQ�JHQHUDO��%HOLHYDELOLW\�LV�OHVV�RI�DQ�LVVXH�LI�D�FKDUDFWHU�H[LVWV�LQ�D�VRFLDO�
DQG�HPRWLRQDO�YDFXXP��D�ZRUOG�GHYRLG�RI�RWKHU�FKDUDFWHUV��VLWXDWLRQV��DQG�KXPDQO\�UHOHYDQW�
HYHQWV��$�SOD\HU¶V� LQWHUDFWLRQ�ZLWK�D�FKDUDFWHU�EHFRPHV�PHDQLQJIXO�DQG� ULFK�RQFH�ZH�NQRZ�
VRPHWKLQJ� DERXW� WKH� FKDUDFWHU¶V� EDFNJURXQG� �EDFN�VWRU\��� DQG� LW� LV� SODFHG� LQ� D� QDUUDWLYH�
VLWXDWLRQ��

7KH� JDPH� DWWHPSWV� WR� FUHDWH� D� QDUUDWLYH� FRQWH[W� H[SOLFLWO\� E\� SURYLGLQJ� FKDUDFWHUV� ZLWK� D�
EDFNVWRU\�DQG�D� VLWXDWLRQ� LQ�ZKLFK� WKH\�H[LVW��EXW�DOVR� LPSOLFLWO\�E\�DWWHPSWLQJ� WR�PDNH� WKH�
XVHU� H[SHULHQFH� D� GUDPDWLF� DUF� ZKLOH� SOD\LQJ� WKH� JDPH�� 7KH� JDPH� LV� ORRVHO\� EDVHG� RQ��
DULVWRWHOLDQ�GUDPDWLF�SULQFLSOHV�ZKLFK�VWDWH�WKDW�D�GUDPD�FRQVLVWV�RI�VHYHUDO�SDUWV�RU�SKDVHV�DV�
GHSLFWHG�LQ�)LJXUH����VHH��H�J��/DXUHO�����0DWHDV���������7KH�YHUWLFDO�D[LV�UHSUHVHQWV�WLPH�DQG�
WKH�KRUL]RQWDO�D[LV�UHSUHVHQWV�FRPSOLFDWLRQ��,Q�WKH�H[SRVLWLRQ�SKDVH�FRPSOLFDWLRQ�ULVHV�VORZO\�
DV� WKH� YLHZHU� JHWV� WR� NQRZ� WKH� FKDUDFWHUV� DQG� WKH� VLWXDWLRQ��$Q� LQFLWLQJ� LQFLGHQW� WKHQ� DGGV�
PRPHQWXP�WR�WKH�VWRU\�OHDGLQJ�WR�D�TXLFN�ULVH�RI�FRPSOLFDWLRQ�HYHQWXDOO\�EXLOGLQJ�WR�D�FOLPD[�
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ZKHUH�WKH�GUDPD�SHDNV��'XULQJ�WKH�FOLPD[�FRPSOLFDWLRQV�DUH�UHVROYHG�DIWHU�ZKLFK�WKH�OHYHO�RI�
FRPSOLFDWLRQ�UDSLGO\�GURSV����

'UDPDWLF�SULQFLSOHV�PDQLIHVW�WKHPVHOYHV�LQ�WKH�JDPH�E\�WKH�IDFW�WKDW�WKH�JDPH�NHHSV�WUDFN�RI�
WKH� OHYHO�RI� FRPSOLFDWLRQ�RU� WHQVLRQ�DQG�DWWHPSWV� WR�QXGJH�HYHQWV� LQ�D�GLUHFWLRQ� WKDW�ZRXOG�
URXJKO\� IXOILO� D� GUDPDWLF� DUF��+RZHYHU� IXOILOPHQW� RI� D� GUDPDWLF� DUF� LV� QRW� JXDUDQWHHG�� 7KH�
SOD\HU�FDQ�YHU\�ZHOO�UXLQ�WKH�VWRU\��7KH�PDLQ�YHKLFOH�IRU�GRLQJ�WKLV�LV�DQ�H[HFXWLRQ�PDQDJHU�
FRQWUROOLQJ� WKH� FKDUDFWHUV� EDVHG� RQ� DQWLFLSDWRU\� SODQQLQJ�� D� SODQQLQJ� VWUDWHJ\� WKDW� WDNHV�
SUHGLFWLRQV�DERXW�IXWXUH�HYHQWV�LQWR�DFFRXQW�ZKHQ�GHFLGLQJ�ZKDW�WR�GR�LQ�WKH�SUHVHQW��

7KH� ILQDO�SURWRW\SH�EXLOGV�RQ� WKH�H[SHULHQFHV�JDLQHG� IURP�FRQVWUXFWLQJ�D�SURWRW\SH� LQ�HDUO\�
VWDJHV�RI� WKH�SURMHFW� WR� LQYHVWLJDWH� LQWHUDFWLYH�QDUUDWLYH� DV� D�SRVVLEOH�GRPDLQ� IRU�0DJL&VWHU�
WHFKQRORJ\�� �:KLOH� WKH�HDUO\�SURWRW\SH�ZDV�HQWLUHO\� WH[W�EDVHG��XVHG�VFULSWHG� LQSXW� IURP�WKH�
XVHU� DQG� KDG� D� SUHGHILQHG� VWRU\� VWUXFWXUH�� WKH� FXUUHQW� YHUVLRQ� KDV� D� JUDSKLFDO� LQWHUIDFH� DQG�
DOORZV�D�PRUH�IUHH�IRUP�RI�LQSXW�IURP�WKH�XVHU�±��DOEHLW�VWLOO�LQ�WH[WXDO�IRUP�±�DQG�ILQDOO\�KDV�D�
PRUH�G\QDPLF�VWUXFWXUH��7KH�IRFXV�OLHV� OHVV�RQ�VHTXHQFLQJ�SUHGHILQHG�SLHFHV�RI�D�VWRU\�WKDQ�
VLPXODWLQJ�D�VLWXDWLRQ�LQ�ZKLFK�D�VWRU\�PD\�HPHUJH��

7KH� JDPH� FRQVLVWV� RI� D� VHUYHU� FRPSRQHQW� KRVWLQJ� WKH� JDPH� ORJLF� DQG� D� SOD\HU� FRPSRQHQW�
KRVWLQJ� WKH� JUDSKLFDO� UHSUHVHQWDWLRQ� RI� WKH� ZRUOG� DQG� FKDUDFWHUV�� 7KH� SOD\HU� FRPSRQHQW� LV�
LPSOHPHQWHG�DURXQG�WKH�$YDWDU0H�UHQGHULQJ�HQJLQH�ZKLFK�FRQVWLWXWHV�WKH�JUDSKLFDO�LQWHUIDFH�
WR� WKH� JDPH�� )LJXUH� �� VKRZV� D� VFUHHQ� GXPS� RI� WKH� FXUUHQW� SOD\HU� YHUVLRQ�� 7KH� SOD\HU� DOVR�
LQWHJUDWHV�WKH�*UHWD�)$3�JHQHUDWLRQ�HQJLQH�DQG�WKH�)HVWLYDO�6SHHFK�V\QWKHVLV�HQJLQH��)LJXUH���
VKRZV�D�VFKHPDWLF�RYHUYLHZ�RI�WKH�FXUUHQW�V\VWHP��

�

)LJXUH����7KH�SDUW\�JDPH�DSSOLFDWLRQ�

7KH�FLQHPDWRJUDSKHU�DQG��'ZRUOG�WRJHWKHU�IRUPV�WKH�SOD\HU�SDUW�RI�WKH�V\VWHP��VHH�)LJXUH����
ZKLOH�WKH�RWKHU�SDUWV�FRQVWLWXWH�WKH�VHUYHU�SDUW��7KH�SDUW\�JDPH�DOVR�EXLOGV�RQ�DQG�LQWHJUDWHV�
PDQ\�IHDWXUHV�IURP�WKH�SUHYLRXV�SURWRW\SHV��LQ�SDUWLFXODU�$YDWDU�$UHQD��7KH\�ERWK�VKDUH�WKH�
IROORZLQJ�FKDUDFWHULVWLFV��
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• %RWK�VLPXODWH�QHJRWLDWLRQ�GLDORJXHV��DOEHLW�ZLWK�GLIIHUHQW�FKDUDFWHULVWLFV��
• 7KH� VRFLDO� PRGHO� GHYHORSHG� IRU� $YDWDU� $UHQD� LV� XVHG� WR� SURYLGH� LQWHUHVWLQJ� JURXS�

G\QDPLFV�LQ�WKH�VFHQDULR���
• $�WHPSODWH�EDVHG�GLDORJXH�JHQHUDWLRQ�DSSURDFK�LV�XVHG��
• 7KH�-$0�DJHQW�DUFKLWHFWXUH�LV�XVHG�DV�D�EDVLV�IRU�DXWKRULQJ�DJHQWV�FKDUDFWHUV��

�

)LJXUH���6FUHHQ�VKRW�RI�WKH�SOD\HU�

�� %HOLHYDELOLW\�IRU�LQWHUDFWLYH�JDPH�VFHQDULRV�

%HOLHYDELOLW\� LV� RIWHQ� ±� VRPHZKDW� FLUFXODUO\� ±� GHILQHG� DV� D� FKDUDFWHU¶V� DELOLW\� WR� VXVSHQG�
GLVEHOLHI���%HOLHYDELOLW\�DULVHV�EHWZHHQ�D�VSHFLILF�XVHU�DQG�VRPH�V\PEROLF�UHSUHVHQWDWLRQ�RI�D�
FKDUDFWHU� �LPDJH� RU� WH[W���$� FKDUDFWHU� LV� FRQVLGHUHG� EHOLHYDEOH� ³LI� LW� DOORZV� WKH� DXGLHQFH� WR�
VXVSHQG�WKHLU�GLVEHOLHI�DQG�LI�LW�SURYLGHV�D�FRQYLQFLQJ�SRUWUD\DO�RI�WKH�SHUVRQDOLW\�WKH\�H[SHFW�
RU� FRPH� WR� H[SHFW´� �/R\DOO�� ������� 7KDW� LV�� EHOLHYDELOLW\� PDNHV� WKH� XVHU� µGLVUHJDUG¶� WKH�
SK\VLFDO�FLUFXPVWDQFHV�RI�WKH�FLQHPD��WKHDWUH��ERRN��UHDGLQJ�VLWXDWLRQ�RU�WKH�WHFKQLFDO�IHDWXUHV�
RI� WKH� FRPSXWHU� JDPH�� DQG� LQVWHDG� µHQWHU¶� WKH� VWRU\� ZRUOG�� IRFXVLQJ� RQ� WKH� HYHQWV� DQG�
EHFRPLQJ�FRJQLWLYHO\��HPRWLRQDOO\�DQG�PRUDOO\�HQJDJHG�LQ�WKH�OLYHV�RI�WKH�FKDUDFWHUV��7KLV�LV�
SDUWO\�GHSHQGHQW�RQ�WKH�IHDWXUHV�RI�FKDUDFWHU��SDUWO\�GHSHQGHQW�RQ�WKH�DWWLWXGH�DQG�DELOLW\�µWR�
OHW�JR¶�LQ�WKH�XVHU��

%HOLHYDELOLW\� H[LVWV� RQ� GLIIHUHQW� OHYHOV�� ,Q� ILOPV�� FRPSXWHU� JDPHV� RU� SOD\V�� D� FKDUDFWHU�PD\�
PRYH�� DFW� DQG�EHKDYH�EHOLHYDEO\�RQ�D�JUDSKLFDO� OHYHO��+RZHYHU��PRVW�RI�ZKDW�ZH�QRUPDOO\�
GHILQH� DV� EHOLHYDEOH� FKDUDFWHU� DULVHV� IURP�KRZ� WKH� FKDUDFWHU�EHKDYHV� LQ� UHODWLRQ� WR� D� VRFLR�
HPRWLRQDOO\� ULFK� µVLWXDWLRQ¶�� 6XFK� D� VLWXDWLRQ� RU� µVFHQH¶� LQYROYHV� RWKHU� FKDUDFWHUV¶� JRDOV��
LQWHQWLRQV�� SHUVRQDOLWLHV�� DQG� VRFLDO� LGHQWLWLHV� DV� ZHOO� DV� REMHFWV� DQG� DUWHIDFWV� KDQGOHG� DQG�
PDQLSXODWHG�E\�WKRVH�FKDUDFWHUV��7KLV�OHYHO�RI�EHOLHYDELOLW\�KDV�OLWWOH�WR�GR�ZLWK�WKH�PHGLXP�RI�
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WKH�SUHVHQWDWLRQ��DQG�FDQ�HPHUJH�WKURXJK�ZULWWHQ��OLWHUDWXUH��DQG�VSRNHQ�WH[W��UDGLR�WKHDWUH��DV�
ZHOO�DV�WKURXJK�PRYLQJ�LPDJHV�DQG�OLYH�DFWLQJ��

:KHWKHU� D� FKDUDFWHU� LV� H[SHULHQFHG� DV� EHOLHYDEOH� RU� QRW� LV� WKXV� D� IXQFWLRQ� RI� KRZ�ZHOO� LWV�
EHKDYLRXU� ILWV�ZLWK� WKH� UHDGHU¶V� RU� XVHU¶V� H[SHFWDWLRQV� DERXW� FKDUDFWHUV� DQG� WKH� VLWXDWLRQ� LQ�
ZKLFK�WKH�EHKDYLRXU�WDNHV�SODFH��6XFK�H[SHFWDWLRQV��ZKLFK�DUH�RI�D�IRON�WKHRUHWLFDO�µFRPPRQ�
VHQVH¶� QDWXUH�� DUH� YDVW� DQG� FRPSOH[� �VHH� '���� IRU� D� PRUH� WKRURXJK� GLVFXVVLRQ��� +HQFH�
EHOLHYDELOLW\� LV� QRW� VRPHWKLQJ� XQLYHUVDO� WKDW� FXWV� DFURVV� GRPDLQV� RU� DSSOLFDWLRQV� EXW� UDWKHU�
VRPHWKLQJ�YHU\�VSHFLILF��:KDW�LV�EHOLHYDEOH�IRU�RQH�FKDUDFWHU�RU�FRQWH[W�PD\�QRW�EH�IRU�RWKHU�
FKDUDFWHUV� RU� FRQWH[WV�� )RU� LQVWDQFH�� D� SLDQR� IDOOLQJ� RQ� D� FKDUDFWHU¶V� KHDG�ZLWKRXW� FDXVLQJ�
VHULRXV� LQMXULHV� LV� EHOLHYDEOH� LQ�PDQ\�FDUWRRQV�EXW�ZRXOG�KDUGO\�EH�EHOLHYDEOH� LQ�D�PHGLFDO�
DGYLFH�VFHQDULR���

���� %HOLHYDELOLW\�LQ�WKH�SDUW\�JDPH�DSSOLFDWLRQ�

:RUN�RQ�DFKLHYLQJ�EHOLHYDEOH�DJHQWV�ZLWKLQ�WKH�SURMHFW�KDV�VR�IDU�UHVXOWHG�LQ�DJHQWV�FDSDEOH�
RI� H[SUHVVLQJ� WKHLU� SHUVRQDOLW\� WKURXJK� JD]H�� IDFLDO� H[SUHVVLRQV�� JHVWXUHV�� ERG\� SRVWXUH� DQG�
V\QWKHVL]HG� VSHHFK� LQ� D� V\QFKURQL]HG� IDVKLRQ� �3HODFKDXG� HW�� DO�� ������ 5LVW� DQG� 6FKPLWW��
�������+RZHYHU��EHOLHYDELOLW\�H[LVWV�RQ�PXOWLSOH�OHYHOV�DQG�LV�QRW�RQO\�DIIHFWHG�E\�WKH�LQWHUQDO�
VWDWH� RU� DSSHDUDQFH� RI� FKDUDFWHUV�� )RU� LQVWDQFH�� PRYLHV� VKRZ� XV� WKDW� WKHUH� DUH� VHYHUDO�
EHOLHYDELOLW\� IDFWRUV� WKDW� DUH�QRQ�GLHJHWLF�� H[WHUQDO� WR� DQ\� DJHQW�RU�HYHQ� WKH�ZRUOG� LQ�ZKLFK�
DJHQWV�H[LVW��([DPSOHV�RI�VXFK�IDFWRUV�LQFOXGH�PXVLF��VRXQG�HIIHFWV�DQG�FLQHPDWRJUDSK\��%\�
DOWHULQJ�WKHVH�IDFWRUV�GLIIHUHQW�GUDPDWLF�DQG�HPRWLRQDO�HIIHFWV�FDQ�EH�FRQVWUXFWHG��FODULILHG�RU�
HQKDQFHG� ZLWKRXW� FKDQJLQJ� WKH� FRQWHQW� �%RDUGZHOO� DQG� 7KRPSVRQ�� ������0DVFHOOL�� �������
:H� EHOLHYH� WKDW� WDNLQJ� WKHVH� IDFWRUV� LQWR� DFFRXQW� ZKHQ� FRQVWUXFWLQJ� EHOLHYDEOH� DJHQWV� FDQ�
PDNH�WKHP�PRUH�EHOLHYDEOH��)LJXUH���VXJJHVWV�KRZ�EHOLHYDELOLW\�FDQ�EH�GLYLGHG�LQWR�GLIIHUHQW�
VSKHUHV�� 7KHVH� VSKHUHV� DUH� FRPSOHPHQWDU\� WR� WKH� OHYHOV� RI� EHOLHYDELOLW\� GLVFXVVHG� LQ�
GHOLYHUDEOH�'������

�

)LJXUH����/D\HUV�RI�EHOLHYDELOLW\�

7KH� LQWHUQDO� VSKHUH� UHIHUV� WR� D� FKDUDFWHU¶V� LQWHUQDO� SURFHVVHV�� IRU� LQVWDQFH� HPRWLRQ�PRGHOV��
VRFLDO�PRGHOV�DQG�UHDVRQLQJ�FDSDELOLWLHV��,QWHUQDO�SURFHVVHV�RU�WKH�UHVXOWV�RI�WKRVH�DUH�YLVLEOH�
WR�REVHUYHUV�LQ�WKH�ZRUOG�WKURXJK�WKH�H[WHUQDO�VSKHUH��IRU�LQVWDQFH�WKURXJK�IDFLDO�H[SUHVVLRQV��
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JHVWXUHV� RU� PRYHPHQW� VFKHPHV�� 7KH� GLHJHWLF� VSKHUH� UHIHUV� WR� D� FKDUDFWHU¶V� EHOLHYDELOLW\� LQ�
UHODWLRQ�WR�WKH�ZRUOG�RU�VHWWLQJ�LW�H[LVWV�LQ��7KH�RXWPRVW�OD\HU�LV�WKH�QRQ�GLHJHWLF�VSKHUH�WKDW�
OLHV� RXWVLGH� WKH� FKDUDFWHU� RU� HYHQ� WKH� VWRU\�ZRUOG� DQG� LQFOXGHV� FLQHPDWRJUDSK\��PXVLF� DQG�
VRXQG�HIIHFWV��1RW�DOO�VSKHUHV�QHHG�WR�EH�PRGHOOHG�EXW�ZKHQ�SUHVHQW�WKH\�VKRXOG�EH�FRQVLVWHQW�
RU�WKH�FKDLQ�RI�EHOLHYDELOLW\�ZLOO�EH�EURNHQ��

3URWRW\SHV� RQH� DQG� WZR� RI� 0DJL&VWHU� IRFXVHG� RQ� WKH� LQWHUQDO� DQG� H[WHUQDO� VSKHUHV� RI�
EHOLHYDELOLW\��3URWRW\SH�WKUHH�EXLOGV�RQ�WKHVH�SURWRW\SHV�EXW�DOVR�FRQVLGHUV�WKH�H[WUD�GLHJHWLF�
VSKHUH�E\�LQWURGXFLQJ�FLQHPDWRJUDSK\�DV�D�EHOLHYDELOLW\�IDFWRU��&LQHPDWRJUDSK\�UHIHUV�WR�KRZ�
VRPHWKLQJ�LV�ILOPHG�LQ�FRQWUDVW�WR�ZKDW�LV�ILOPHG�DQG�ZLOO�EH�GLVFXVVHG�EHORZ��3URWRW\SH�WKUHH�
DOVR� KDV� D� VOLJKWO\� VWURQJHU� IRFXV� RQ� WKH� GLHJHWLF� OHYHO� LQ� WKDW� PRUH� ZRUN� KDV� JRQH� LQWR�
GHVLJQLQJ�WKH�HQYLURQPHQW�ZKHUH�FKDUDFWHUV�OLYH��DQG�WKH�VLWXDWLRQ�WKH\�H[LVW�LQ��

,Q� FRQWUDVW� WR� WKH� RWKHU�0DJL&VWHU� DSSOLFDWLRQV� WKH� SDUW\� JDPH� DSSOLFDWLRQ� LV� RQH� LQ�ZKLFK�
DJHQWV�DUH�QRW� LQWHQGHG�WR�EH�KHOSIXO�RU�XVHIXO��,QVWHDG�WKHLU� WDVN�LV� WR�FUHDWH�DQ�HQWHUWDLQLQJ�
H[SHULHQFH� IRU� WKH� XVHU� ZLWKLQ� WKH� JLYHQ� FRQWH[W�� 7KH� SDUW\� JDPH� DSSOLFDWLRQ� LV� DOVR� DQ�
LQWHUDFWLYH�DSSOLFDWLRQ��,Q�JHQHUDO�EHOLHYDELOLW\�LV�PXFK�KDUGHU�WR�DFKLHYH�LQ�LQWHUDFWLYH�PHGLD�
WKDQ� LQ� OLQHDU� RQHV�� ,Q� ILOP� DQG� OLWHUDWXUH�� ZKHUH� WKH� SURGXFHU� FDQ� UHVW� DVVXUHG� WKDW� WKH�
FRQVXPHU� DFWXDOO\� DFFHVVHV� WKH� QDUUDWLYH� LQ� D� SDUWLFXODU� VHTXHQFH�� WKH� FKDUDFWHU¶V�EHKDYLRXU�
DQG�UHDFWLRQV�FDQ�EH�VKDSHG�DQG�VSHFLILFDOO\�WLPHG�WR�EH�PHDQLQJIXO�DQG�EHOLHYDEOH��6LQFH�DQ�
DXWKRU�RU�GLUHFWRU�IXOO\�GHWHUPLQHV�WKH�FRQWH[W� LQ�ZKLFK�EHKDYLRXU�WDNHV�SODFH��V�KH�FDQ�DOVR�
FRQWURO�WKH�EHOLHYDELOLW\�WR�D�PXFK�ODUJHU�H[WHQW�WKDQ�D�FRPSXWHU�EDVHG�RU�UHDO�OLIH�LQWHUDFWLYH�
GUDPD�� ,Q� WKH� ODWWHU� FDVHV�� WKH� SURGXFHU�PXVW� LQVWHDG� FUHDWH� D� µZKROH¶� SHUVRQDOLW\� RU� VRFLDO�
UROH��ZKLFK� LV�DEOH� WR�EHKDYH�PHDQLQJIXOO\� LQ�PDQ\��SHUKDSV�XQNQRZQ��FRQWH[WV� �FI��/R\DOO��
�������

���� %HOLHYDEOH�FKDUDFWHUV�LQ�LQWHUDFWLYH�HQWHUWDLQPHQW�

:LWKLQ� WKH� JDPLQJ� LQGXVWU\� EHOLHYDEOH� FKDUDFWHUV� KDYH� DOZD\V� KDG� DQ� LPSRUWDQW� UROH� LQ�
FRPSXWHU�JDPHV�IURP�HDUO\�,QIRFRP�WH[W�DGYHQWXUHV�OLNH�3ODQHWIDOO�WR�PRGHUQ�FODVVLFV�OLNH�WKH�
6LPV�� 'LIIHUHQW� JDPHV� KDYH� GLIIHUHQW� UHTXLUHPHQWV� IRU� EHOLHYDELOLW\�� )LUVW� SHUVRQ� VKRRWHU�
JDPHV� VXFK� DV� 4XDNH� RU� 8QUHDO� UHTXLUH� FRPSXWHU� FRQWUROOHG� RSSRQHQWV� WR� EH� µLQWHOOLJHQW¶�
HQRXJK� WR� SURYLGH� WKH� XVHU�ZLWK� VRPH� UHVLVWDQFH�ZKLOH� LQ�RWKHU�JDPHV� VXFK�DV� UROH�SOD\LQJ�
JDPHV�LW�LV�PRUH�LPSRUWDQW�WR�H[SUHVV�D�SHUVRQDOLW\��7\SLFDOO\�WKHVH�JDPHV�FRQWDLQ�FKDUDFWHUV�
HTXLSSHG� ZLWK� SHUVRQDOLWLHV� DQG� VRPHWLPHV� UXGLPHQWDU\� PRGHOV� RI� HPRWLRQ� �WKH� 6,06��
DLPLQJ� WR� VSLFH� XS� WKHLU� EHKDYLRU�� :KLOH� GLDORJXH�GULYHQ� LQWHUDFWLRQ� KDV� DOZD\V� EHHQ� DQ�
LPSRUWDQW�SDUW�RI� UROH�SOD\LQJ�JDPHV�� LW� LV� ODFNLQJ� LQ�6LPV�OLNH�VLPXODWLRQ�JDPHV��+RZHYHU��
PRVW� DVSHFWV� RI� D�JDPH�� LQFOXGLQJ�FKDUDFWHU�FKDUDFWHU�GLDORJXH��XVHU�FKDUDFWHU�GLDORJXH� DQG�
DQ\� DFFRPSDQ\LQJ� JHVWXUHV� RU� HPRWLRQDO� H[SUHVVLRQV�� DUH� SUH�VFULSWHG� E\� DQ� DXWKRU�PDNLQJ�
PRVW� OHYHOV�RI�EHOLHYDELOLW\�D�IXQFWLRQ�RI�WKH�JDPH�GHVLJQHU¶V�DELOLWLHV��$W�WKH�VDPH�WLPH�WKH�
ULFK� VHWWLQJV� DQG� UROHV� FRQVWUXFWHG� E\� WKH� JDPH� GHVLJQHUV�PDNH�PDQ\� JDPHV� VXFFHVVIXO� LQ�
PHHWLQJ�WKH�ILFWLRQDO�H[SHFWDWLRQV�WKDW�XVHUV�PD\�KDYH�YLV�j�YLV�FKDUDFWHUV�LQ�WKH�JDPH��WKXV�
PDNLQJ�JDPHV�EHOLHYDEOH�DW�WKH�ILFWLRQDO�OHYHO��FI��0DJL&VWHU�'HOLYHUDEOH�'�������

:LWKLQ� WKH� UHVHDUFK� FRPPXQLW\� WKHUH� KDV� DOVR� EHHQ� D� JUHDW� GHDO� RI� LQWHUHVW� LQ� EHOLHYDEOH�
FKDUDFWHUV�LQ�UHODWLRQ�WR�JDPHV�DQG�HQWHUWDLQPHQW�DSSOLFDWLRQV��HVSHFLDOO\�LQWHUDFWLYH�GUDPD���

7KH� 2=� SURMHFW� �/R\DOO�� ���� FUHDWHG� DQ� DJHQW� V\VWHP� +$3� WKDW� SURYLGHV� WRROV� WR� FUHDWH�
UHDFWLYH� DJHQWV� ZLWK� GLVWLQFW� SHUVRQDOLWLHV� ±� RU� EHOLHYDEOH� DJHQWV�� 7KH� SHUVRQDOLW\� RI� +$3�
DJHQWV�LV�FRGHG�E\�D�SURJUDPPHU�DV�D�VHW�RI�JRDOV�DQG�D�VHW�RI�EHKDYLRXUV�WKDW�DUH�H[HFXWHG�LQ�
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RUGHU� WR� SXUVXH� WKH� JRDOV�� UHDFW� WR� WKH� HQYLURQPHQW� DQG� H[SUHVV� UHDFWLRQV� UHODWHG� WR� JRDO�
IXOILOPHQW�RU�IDLOXUH��+$3�DJHQWV�ZHUH�XVHG�LQ�VHYHUDO�SURWRW\SHV�H�J���7KH�(GJH�RI�,QWHQWLRQ�
SURWRW\SH� ZKLFK� FRQWDLQHG� PXOWLSOH� TXLWH� VLPSOH� +$3� DJHQWV� FDOOHG� ³ZRJJOHV´�� 7KH� XVHU�
FRXOG�LQWHUDFW�ZLWK�WKH�DJHQWV�YLD�WKHLU�RZQ�DYDWDU¶V�ERG\�ODQJXDJH�DQG�ODWHU�DOVR�OLPLWHG�WH[W�
LQSXW�� 7KH� OHYHO� RI� SHUVRQDOLW\� WKDW� LV� VKRZQ�E\� FKDUDFWHUV� LV� GHWHUPLQHG�E\� WKH� QXPEHU� RI�
EHKDYLRXUV�GHILQHG�E\�WKH�DXWKRU��

)DoDGH��0DWHDV�DQG�6WHUQ��������LV�D�V\VWHP�GHYHORSHG�ZLWKLQ�WKH�2=�SURMHFW�WKDW�LQWHJUDWHV�
SORW� DQG� FKDUDFWHU� LQ� LQWHUDFWLYH� GUDPD�� 7KH� V\VWHP� EXLOGV� RQ� WKH� +$3� DUFKLWHFWXUH� EXW�
H[WHQGV�LW�LQ�VHYHUDO�ZD\V��7KH�V\VWHP�FRQWDLQV�YLUWXDO�FKDUDFWHUV�DEOH�WR�H[SUHVV�WKHPVHOYHV�
ZLWK� JHVWXUHV�� IDFLDO� H[SUHVVLRQV� DQG� VSHHFK��&KDUDFWHUV� DOVR� KDYH� OLPLWHG� QDWXUDO� ODQJXDJH�
FDSDELOLWLHV��7KH�V\VWHP�FRQVLVWV�RI�D�FHQWUDO�VWRU\�PDQDJHU�WKDW�JXLGHV�DQ�HQVHPEOH�RI�DJHQWV�
LQ�D�VWRU\�ZRUOG��7KH�PDLQ�DUFKLWHFWXUDO�HQWLW\�WKDW�WKH�V\VWHP�XVHV�WR�VWUXFWXUH�WKH�VWRU\�LV�WKH�
EHDW��%HDWV� LQ�0DWHDV
�DQG�6WHUQV
� V\VWHP�FRQWDLQV� LQIRUPDWLRQ�DERXW�ZKLFK�VWRU\�YDOXHV�DUH�
DIIHFWHG�E\�WKH�EHDW�DV�ZHOO�DV�MRLQW�SODQV�DQG�JRDOV�QHHGHG�E\�WKH�FKDUDFWHUV�WR�HQDFW�WKH�EHDW��
6WRULHV�DUH�LQWHUDFWLYHO\�FUHDWHG�E\�VHOHFWLQJ�EHDWV�WR�SHUIRUP�WKDW�IXOILO�JOREDO�QDUUDWLYH�JRDOV���

%DUEDUD�+D\HV�5RWK�XVHV�SULQFLSOHV�IURP�LPSURYLVDWLRQDO�GUDPD��IRU�LQVWDQFH�&RPPHGLD�GHO�
DUWH�� WR�FUHDWH�DJHQWV�±�RU�DFWRUV�±�FDSDEOH�RI� LPSURYLVDWLRQ��+D\HV�5RWK�HW�DO��������$JHQWV�
DUH�FDVW�LQ�GLIIHUHQW�UROHV�WKDW�GHILQH�WKHLU�SHUVRQDOLW\�DQG�FRQVWUDLQ�WKHLU�SRVVLEOH�DFWLRQV�DQG�
DUH� WKHQ� WROG� WR� LPSURYLVH�ZLWK� WKHLU� UROHV�DV� VWDUWLQJ�SRLQWV��+D\HV�5RWK
V� V\VWHP�DOVR�XVHV�
VLPSOH� SORWV� WKDW� DLG� LQ� VWUXFWXULQJ� LPSURYLVDWLRQ� E\� SURYLGLQJ� DJHQWV� ZLWK� FXHV� ±� RU�
SUHFRQGLWLRQV� ±� WKDW�PXVW� EH�PHW� IRU� VFHQH� WUDQVLWLRQV� WR� WDNH� SODFH��$� VLPLODU� DSSURDFK� LV�
DGRSWHG�E\��.OHHVHQ�������7KHLU�V\VWHP�SURGXFHV�HPHUJHQW�QDUUDWLYHV��FUHDWHG�ZKHQ�D�SOD\HU�
LQWHUDFWV�ZLWK�D�JURXS�RI�V\QWKHWLF�DFWRUV�LQ�D�YLUWXDO�VWRU\�ZRUOG��

2QH� RI� WKH� HDUOLHVW� HIIRUWV� LQ� FRPSXWHU� VFLHQFH� WR� FUHDWH� DQ� LQWHUDFWLYH� VWRU\� V\VWHP� LV�
GHVFULEHG� E\� /DXUHO� �/DXUHO� ����� 6KH� GHVFULEHV� D� GHVLJQ� IRU� DQ� H[SHUW� V\VWHP�� ZKLFK� ZDV�
QHYHU� LPSOHPHQWHG�� WKDW� DFWV� DV� D� FRPSXWHUL]HG� SOD\ZULJKW� WR� FUHDWH� LQWHUDFWLYH� GUDPD��
/DXUHO
V�V\VWHP�FROOHFWV�VXJJHVWLRQV�IURP�HDFK�FKDUDFWHU�DERXW�ZKDW�WR�GR�QH[W��WKHQ�HYDOXDWHV�
WKH�HIIHFW�RI�WKH�DFWLRQV�DQG�FKRRVHV�WKH�ILUVW�DFFHSWDEOH�VXJJHVWLRQ��7R�KHOS�LW�GHFLGH�ZKLFK�
DFWLRQV�DUH�DSSURSULDWH�WKH�V\VWHP�XVHV�D�IRUPDO�VSHFLILFDWLRQ�RI�WKH�LQWHQGHG�GUDPD���

)URP� WKHVH� IHZ� H[DPSOHV� ZH� FDQ� VHH� WKDW� WKHUH� KDV� EHHQ� D� IDLU� DPRXQW� RI� ZRUN� GRQH� RQ�
EHOLHYDEOH� DJHQWV� LQ� UHODWLRQ� WR� LQWHUDFWLYH� GUDPD�� 7KH� FKDUDFWHU�EDVHG� DSSURDFK� KDV� VR� IDU�
EHHQ� WKH� PRVW� SRSXODU� RQH�� ,Q� SXUHO\� FKDUDFWHU�EDVHG� V\VWHPV� WKH� LGHD� LV� WKDW� D� VWRU\� ZLOO�
HPHUJH� IURP� WKH� LQWHUDFWLRQ� EHWZHHQ� D� SOD\HU� DQG� D� VHW� RI� SHUVRQDOLW\�ULFK� FKDUDFWHUV��
+RZHYHU�� RIWHQ� D� FHUWDLQ� DPRXQW� RI� SODQQLQJ� LV� QHFHVVDU\� WR� FUHDWH� D� UHZDUGLQJ� QDUUDWLYH�
H[SHULHQFH��,I�VXFFHVVIXO�WKH�VWRU\�FDQ�VXJJHVW�WR�SOD\HUV�ZKDW�WKHLU�QH[W�VWHS�VKRXOG�EH��WKXV�
NHHSLQJ� WKHP� ZLWKLQ� WKH� OLPLWV� RI� WKH� V\VWHP�� *DO\HDQ� ������� UHIHUV� WR� WKLV� SURFHVV� DV�

QDUUDWLYH� JXLGDQFH� RI� LQWHUDFWLYLW\
�� :LWK� D� IHZ� H[FHSWLRQV� �VHH� H�J�� 0DWHDV�� ������ WKHUH�
DSSHDUV�WR�EH�YHU\�OLWWOH�UHVHDUFK�RQ�KRZ�WR�GHVLJQ�V\VWHPV�WKDW�DFFRPSOLVKHV�WKLV���

���� %HOLHYDELOLW\�IDFWRUV�IRU�WKH�SDUW\�JDPH�DSSOLFDWLRQ�

7KH� SDUW\� JDPH� DSSOLFDWLRQ� LQKHULWV� EHOLHYDELOLW\� IDFWRUV� IURP� WKH� $YDWDU� $UHQD� VLQFH� WKH\�
KDYH�D�FRPPRQ�IRXQGDWLRQ�LQ�ERWK�WHFKQRORJ\�DQG�WKH�W\SH�RI�GLDORJXH�PRGHOOHG���

• 'RPDLQ�FRPSHWHQFH�� WKH�FKDUDFWHUV�QHHG� WR� VKRZ�VRPH�XQGHUVWDQGLQJ�RI� WKH�VXEMHFW�
PDWWHU�GRPDLQ��KHUH�LQYLWLQJ�SHRSOH�WR�D�SDUW\��
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• 'LDORJXH�VNLOOV��WKH�FKDUDFWHUV�QHHG�WR�DGKHUH�WR�VRPH�EDVLF�UXOHV�IRU�SDUWLFLSDWLRQ�LQ�D�
JURXS�GLVFXVVLRQ�QHJRWLDWLRQ�GLDORJXH��

• 6RFLDO� FRPSHWHQFH�� WKH� FKDUDFWHUV� VKRXOG� GLVSOD\� DIIHFW� LQ� FRPSOLDQFH� ZLWK� ERWK�
DVVLJQHG�SHUVRQDOLW\�WUDLWV�DQG�FKDQJHV�RI�DIIHFWLYH�VWDWHV�DQG�VRFLDO�UHODWLRQVKLSV�WKDW�
PD\�RFFXU�LQ�WKH�SURFHVV�RI�D�QHJRWLDWLRQ�GLDORJXH����

,Q�DGGLWLRQ�WKH�SDUW\�JDPH�DSSOLFDWLRQ�PXVW�DOVR�DGGUHVV�EHOLHYDELOLW\�UHTXLUHPHQWV�VWHPPLQJ�
IURP�WKH�IDFW�WKDW�LW�LV�DQ�LQWHUDFWLYH�DSSOLFDWLRQ�ZKLFK�XVHV�PXOWLSOH�FKDUDFWHUV��

• 5HDFWLYLW\�3URDFWLYLW\�� $JHQWV� PXVW� UHDFW� WR� WKH� XVHU� EXW� DOVR� VRPHWLPHV� DFW�
SURDFWLYHO\��:KHQ�DJHQWV� LQ� DQ� LQWHUDFWLYH� DSSOLFDWLRQ��H�J��D�FRPSXWHU�JDPH�� IDLO� WR�
SURDFWLYHO\� WDNH� DFWLRQ�� DOWKRXJK� VRPHWLPHV� D� YHU\� ORQJ� SHULRG� RI� WLPH� KDV� SDVVHG��
WKH\�GR�QRW�DFW�EHOLHYDEO\��0DQ\�FXUUHQW�GLDORJXH�V\VWHPV�DUH�GHVLJQHG�WR�EH�TXHVWLRQ�
DQVZHULQJ�PDFKLQHV�LQVWHDG�RI�EHOLHYDEOH�FKDUDFWHUV��

• :RUNLQJ� WRZDUGV� JOREDO� JRDOV�� :KHQ� GHDOLQJ� ZLWK� D� VLQJOH� DJHQW�� RU� D� PRQROLWKLF�
V\VWHP�DFWLQJ�DV�VHYHUDO�DJHQWV�� WKH�DXWKRU�±�DQDORJRXV� WR�D�PRYLH�GLUHFWRU�±�FDQ�EH�
UHDVRQDEO\�FHUWDLQ�DERXW�ZKDW�PHVVDJH� LV�EHLQJ�GHOLYHUHG�� ,Q�D� V\VWHP�ZLWK�PXOWLSOH�
DXWRQRPRXV�DJHQWV�WKLV�LV�QRW�DV�HDV\�VLQFH�LQIRUPDWLRQ�GHOLYHU\�LV�GLVWULEXWHG�RYHU�WKH�
ZKROH�DJHQW�FRPPXQLW\��6RPHWLPHV�DJHQWV�PD\�DFW�LQ�RSSRVLWLRQ�WR�JRDOV�HVWDEOLVKHG�
IRU�WKH�FRPPXQLW\�DV�D�ZKROH��,QIRUPDWLRQ�GHOLYHU\�LQ�VXFK�DQ�HQYLURQPHQW�QHHGV�WR�
EH�FRQWUROOHG�VRPHKRZ��

)LQDOO\� WKH� SDUW\� JDPH� DSSOLFDWLRQ� H[SORUHV� WKH� XVH� RI� RWKHU� WHFKQLTXHV� IRU� FUHDWLQJ�
EHOLHYDELOLW\��

• ([WUD�GLHJHWLF�EHOLHYDELOLW\��)DFWRUV�RXWVLGH�WKH�DJHQW�V\VWHP�PD\�DOVR�KDYH�D�FUXFLDO�
LPSDFW�RQ�EHOLHYDELOLW\��&RQVLGHU� IRU�H[DPSOH�ZKDW�KDSSHQV�ZKHQ�D�KRUURU�PRYLH� LV�
VKRZQ�ZLWK�WKH�³ZURQJ´�PXVLF��,QVWHDG�RI�EHLQJ�IULJKWHQLQJ�WKH�ZKROH�PRYLH�EHFRPHV�
ULGLFXORXV�DQG�XQEHOLHYDEOH��&KRRVLQJ�WKH�ULJKW�FKDQQHOV�DQG�H[SUHVVLRQV�ZH�EHOLHYH�
WKDW�H[WUD�GLHJHWLF�EHOLHYDELOLW\�IDFWRUV�FDQ�EH�RI�JUHDW�YDOXH��

�

�� 'RPDLQ��GLDORJXH�DQG�VRFLDO�FRPSHWHQFH�

7KH� FRQFHSW� RI� GLDORJXH� DV� HQWHUWDLQPHQW� LV� QRW� QHZ� LQ� FRPSXWHU� JDPHV��0DQ\� FRPSXWHU�
JDPHV�� LQ�SDUWLFXODU� JDPHV�EHORQJLQJ� WR� WKH� UROH�SOD\LQJ� �53*��JHQUH�� IHDWXUH� VRPH�VRUW�RI�
GLDORJXH�ZLWK�FKDUDFWHUV�LQKDELWLQJ�WKH�JDPH�ZRUOG��VHH�H�J��5RXVH���������,Q�PRVW�FDVHV�WKH�
GLDORJXH�H[LVWV�WR�HQKDQFH�WKH�IHHOLQJ�RI�EHLQJ�LPPHUVHG�LQ�D�JDPH�ZRUOG�DQG�KDV�OLWWOH�RU�QR�
HIIHFW� RQ� WKH� RXWFRPH� RI� WKH� JDPH�� 7KH� SOD\HUV¶� UROH� LQ� WKH� GLDORJXH� LV� XVXDOO\� OLPLWHG� WR�
FKRRVLQJ�IURP�D�VHW�RI�SUHGHILQHG�VWDWHPHQWV�WR�ZKLFK�WKH�FKDUDFWHUV�JLYH�VFULSWHG�DQVZHUV��

�7KH� SDUW\� JDPH� WDNHV� VWHSV� WRZDUGV� JLYLQJ� GLDORJXH� D�PRUH� SURPLQHQW� UROH� LQ� JDPLQJ�� ,Q�
FRQWUDVW� WR� FXUUHQW� JDPHV� WKH� GLDORJXH� EHWZHHQ� WKH� SOD\HUV� DQG� FKDUDFWHUV� VWDQGV� LQ� IRFXV��
'LDORJXH�LV�QRW�PHUHO\�DQ�HQKDQFHU�EXW�WKH�WRRO�WKDW�SOD\HUV�XVH�WR�LQWHUDFW�ZLWK�FKDUDFWHUV�DQG�
PDNH�WKLQJV�KDSSHQ�LQ�WKH�ZRUOG��,Q�IDFW�WKH�ZKROH�SXUSRVH�RI�WKH�JDPH�LV�WR�VLPXODWH�D�VRFLDO�
VLWXDWLRQ� ZKHUH� WKH� GLDORJXH� GULYHV� WKH� DFWLRQ� DQG� ZKHUH� WKH� UHVXOW� RI� DFWLRQV� LV� LQ� LWVHOI�
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GLDORJXH��,Q�DGGLWLRQ�SOD\HUV�DUH�QRW�UHVWULFWHG�WR�FKRRVLQJ�IURP�SUHGHILQHG�VWDWHPHQWV�EXW�DUH�
IUHH�WR�ZRUN�RXW�WKH�SURSHU�WKLQJV�WR�µVD\¶�IRU�WKHPVHOYHV��

���� 0RGHOLQJ�6RFLDO�5HODWLRQVKLSV�

6RFLDO�UHODWLRQVKLSV�DUH�RI�VSHFLDO�LPSRUWDQFH�LQ�WKH�VFHQDULR��$OO�WKURXJK�WKH�JDPH�UHODWLRQV�
FKDQJH� DQG� WUDQVIRUP� DFFRUGLQJ� WR� WKH� DFWLRQV� WDNHQ� E\� WKH� SOD\HU�� DQG� WKHUH� KDV� WR� EH�
FRQWLQXRXV�DSSUDLVDO�RI�WKH�VRFLDO�FRQVHTXHQFHV�RI�RQH¶V�DFWLRQV���

,Q�WKH�VDPH�ZD\�DV�$YDWDU�$UHQD�VRFLDO�QHWZRUNV�DUH�EDVHG�RQ�FKDUDFWHUV¶�DWWLWXGHV�WRZDUGV�D�
VHW�RI�YDOXH�GLPHQVLRQV�DQG�DVVHVVPHQWV�RI�RWKHU�FKDUDFWHUV�DWWLWXGHV�WRZDUGV�WKH�GLPHQVLRQV��
)RU�RXU�SXUSRVHV�ZH�KDYH�OLPLWHG�RXUVHOYHV�WR�WKUHH�TXLWH�EURDG�GLPHQVLRQV�SHUWDLQLQJ�WR�WKH�
WKHPH�RI�WKH�VFHQDULR�DQG�WKH�FKDUDFWHUV¶�WUDLWV����

'LPHQVLRQ� ,PSRUWDQFH�
6FKRRO� ����
5RPDQFH� ����
3RSXODULW\� ����

)LJXUH����9DOXH�GLPHQVLRQV�

$V�LQ�$YDWDU�$UHQD�LW�LV�SRVVLEOH�WR�DVVLJQ�GLIIHUHQW�LPSRUWDQFH�WR�WKHVH�YDOXH�GLPHQVLRQV�IRU�
HDFK�FKDUDFWHU���

���� 'RPDLQ�PRGHOLQJ�

,Q�JDPLQJ��D�QDUUDWLYH�FRQWH[W�LV�RIWHQ�SODQWHG�LQ�WKH�JDPH�YLD�VRPH�IRUP�RI�ULGGOH��SX]]OH�RU�
WDVN� LQ� ZKLFK� WKH� SOD\HU�SURWDJRQLVW� VKRXOG� HQJDJH�� LQ� RXU� FDVH� RUJDQLVLQJ� WKH� SDUW\�� � 7KH�
SDUW\�VFHQDULR�LQ�IDFW�LQWURGXFHV�VHYHUDO�SX]]OHV�WKDW�PXVW�EH�UHVROYHG�LQ�RUGHU�WR�VXFFHVVIXOO\�
RUJDQL]H�WKH�SDUW\��

��� ,QYLWH�SHRSOH�
��� $UUDQJH�D�SODFH�WR�KROG�WKH�SDUW\�
��� *HW�IRRG�DQG�GULQN�
��� $UUDQJH�PXVLF�

)RU�WKH�ILQDO�SURWRW\SH�ZH�KDYH�FKRVHQ�WR�IRFXV�RQ�WKH�ILUVW�RI�WKHVH�SX]]OHV��LQYLWLQJ�SHRSOH��
7KH�SOD\HUV¶�WDVN�GXULQJ�WKH�JDPH�LV�WR�DJUHH�RQ�D�OLVW�RI�SHRSOH�WR�LQYLWH�WR�WKH�SDUW\���$V�WKH�
JDPH�DGYDQFHV�WKH�JLUOV�ZLOO�DLU�WKHLU�RSLQLRQV�DERXW�WKH�SHUVRQV�EHLQJ�FRQVLGHUHG���/LNH�WKH�
PHHWLQJ� DUUDQJHPHQW� VFHQDULR�� WKH� LQYLWDWLRQ� VFHQDULR� FDQ� EH� VHHQ� DV� D� W\SH� RI� QHJRWLDWLRQ�
GLDORJXH�DOEHLW�ZLWK�GLIIHUHQW�FKDUDFWHULVWLFV��7KH�VFHQDULR�LV�RI�DQ�RSHQ�PXOWL�SDUW\�GLDORJXH��
LQFOXGLQJ�ERWK�DJHQW�DJHQW�LQWHUDFWLRQ�DV�ZHOO�DV�DJHQW�XVHU�LQWHUDFWLRQ���

������ 0RGHOOLQJ�SHUVRQV�

7R�EH�DEOH�WR�GLVFXVV�ZKRP�WR�LQYLWH�WR�D�SDUW\�FKDUDFWHUV�QHHG�WR�KDYH�VRPH�XQGHUVWDQGLQJ�RI�
ZKDW�PDNHV�D�SHUVRQ�GHVLUDEOH�WR�LQYLWH��)RU�RXU�SXUSRVHV�ZH�ZDQWHG�D�VHW�RI�GLPHQVLRQ�DORQJ�
ZKLFK�D�FKDUDFWHU�FRXOG�EH�DVVHVVHG�WKDW�ZRXOG�PDNH�VHQVH�IURP�D�WHHQDJHU¶V�SHUVSHFWLYH�DV�
ZHOO� DV� SURYLGH�PDWHULDO� IRU� LQWHUHVWLQJ� GLVSXWHV� DPRQJ� WKH� FKDUDFWHUV��:KDW� ZH� HQGHG� XS�
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ZLWK�LV�D�FKDUDFWHULVDWLRQ�RI�SHRSOH�DORQJ�D�IHZ�DWWULEXWHV�WKDW�FDSWXUH�VRPH�TXDOLWLHV�WKDW�DUH�
LQWHUHVWLQJ�IRU�RXU�VFHQDULR���

• $JH�
• /RRNV�±�KRZ�SOHDVLQJ�LV�WKH�SHUVRQ�WR�WKH�H\H��VXEMHFWLYHO\�"�
• 6WDWXV�±�ZKDW�LV�WKH�VWDWXV�RI�WKLV�SHUVRQ"�
• ,QWHOOLJHQFH�
• 6SRUWLQHVV�
• :HDOWK�

%DVHG� RQ� WKH� GLPHQVLRQV� PRGHOOHG� DERYH� FKDUDFWHUV� FDQ� SHUIRUP� VWHUHRW\SLFDO� UHDVRQLQJ�
DERXW�WKH�LQYLWHHV��5LFK���������)RU�H[DPSOH�D�FKDUDFWHU�ZLWK�KLJK�LQWHOOLJHQFH�DQG�ORZ�VWDWXV�
FRXOG�EH�FODVVLILHG�DV�D�W\SLFDO�JHHN��VRPHRQH�ZLWK�JRRG�ORRNV�DQG�KLJK�VWDWXV�ZRXOG�EH�WKH�
FRRO� JX\�� DQG� KLJK� VSRUWLQHVV� DQG� ORZ� LQWHOOLJHQFH� ZRXOG� LQGLFDWH� D� MRFN�� 6WHUHRW\SHV� DQG�
WUDLWV�IRUP�WKH�EDVLV�IRU�KRZ�FKDUDFWHUV�WKLQN�DERXW�DQG�GHVFULEH�LQYLWHHV¶��³,�WKLQN�;�LV�UHDOO\�
FXWH�´� RU� ³;� LV� VXFK� D� JHHN�´�� 7RJHWKHU� ZLWK� WKH� YDOXH� GLPHQVLRQV� RI� WKH� VRFLDO� PRGHO�
FKDUDFWHUV�FDQ�UHDVRQ�DORQJ�WKH�GLPHQVLRQV�WR�GHFLGH�ZKDW�WR�WKLQN�RI�D�SRWHQWLDO�LQYLWHH��)RU�
LQVWDQFH�� VWDWXV� FDQ� EH� LPSRUWDQW�ZKHQ�FRQVLGHULQJ�SRSXODULW\�� DVVXPLQJ� WKDW�SHRSOH�ZLWK� D�
KLJK� VWDWXV� DUH� PRUH� LPSRUWDQW� IRU� SRSXODULW\� WKDQ� SHRSOH� RI� ORZ� VWDWXV�� ,QWHOOLJHQFH� �RU�
VSRUWLQHVV��PLJKW� EH� LPSRUWDQW� IRU� GHWHUPLQLQJ� LI� WKH� LQYLWHH� FRXOG� EH� LPSRUWDQW� IRU� VFKRRO�
ZRUN���

,Q� DGGLWLRQ� WKHVH� WUDLWV� FDQ� KHOS� XV� PRGHO� DQRWKHU� GLPHQVLRQ� WKDW� VHHPV� YHU\� LPSRUWDQW��
QDPHO\� DWWUDFWLRQ�� 7KDW� LV�� LQYLWHHV� WKDW� D� FKDUDFWHU� ILQGV� DWWUDFWLYH� DUH� PRUH� GHVLUDEOH� WR�
LQYLWH�� 5HVHDUFK� LQ� VRFLDO� SV\FKRORJ\� KDV� H[DPLQHG� ZKDW� TXDOLWLHV� DUH� GHVLUHG� LQ� SRWHQWLDO�
URPDQWLF� SDUWQHUV� �&KDSGHODLQH� HW� DO�� ������� � 3K\VLFDO� DSSHDUDQFH� VHHPV� E\� IDU� WR� EH� WKH�
TXDOLW\� PRVW� DFFXUDWHO\� SUHGLFWLQJ� DWWUDFWLRQ�� 6HYHUDO� VWXGLHV� KDYH� DOVR� YHULILHG� WKDW� PHQ¶V�
SUHIHUHQFH� IRU� WKLV�TXDOLW\� LV� VWURQJHU� WKDQ�ZRPHQ¶V��2Q� WKH�RWKHU�KDQG�� VWDWXV� VHHPV� WR�EH�
PRUH� LPSRUWDQW� IRU� ZRPHQ� WKDQ� IRU� PHQ�� ZKLOH� DJH� LV� HTXDOO\� LPSRUWDQW� IRU� ERWK� VH[HV��
+RZHYHU� WKHUH� LV� DOVR� D� VRFLDO� GLPHQVLRQ� WR� DWWUDFWLRQ��2WKHU� FKDUDFWHUV¶�DWWLWXGH� WRZDUGV� D�
SHUVRQ�±�ZH�ZLOO�FDOO� LW�UHSXWDWLRQ�KHUH�±� LV�DOVR�DQ� LPSRUWDQW� IDFWRU��SHUKDSV�HVSHFLDOO\� IRU�
WHHQDJHUV��+HQFH�DWWUDFWLRQ�FDQ�EH�VHHQ�DV�D�IXQFWLRQ�RI�DJH��ORRNV��VWDWXV�DQG�UHSXWDWLRQ���

7UDLW�'LPHQVLRQ� 6FKRRO� 5RPDQFH� 3RSXODULW\�
$JH� � �� �
/RRNV� � �� �
6WDWXV� � �� ��
,QWHOOLJHQFH� �� � �
6SRUWLQHVV� �� � �
:HDOWK� � � ��

7DEOH����5HODWLRQ�EHWZHHQ�WUDLWV�DQG�YDOXH�GLPHQVLRQV�

7KH� IDFWRUV� DIIHFWLQJ� WKH� GHVLUDELOLW\� RI� DQ� LQYLWH� DUH� VXPPDULVHG� LQ� 7DEOH� �� WRJHWKHU�ZLWK�
OLQNV�EHWZHHQ�WUDLWV�DQG�D�YDOXH�GLPHQVLRQV��$V�LQ�$YDWDU�$UHQD��H[SUHVVLQJ�D�KLJK�LQWHUHVW�LQ�
H�J��VFKRRO�ZRXOG�DVVLJQ�KLJK�LPSRUWDQFH�WR�WKH�WUDLWV�LQWHOOLJHQFH�DQG�VSRUWLQHVV�LQ�DQ�LQYLWHH��
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���� 0RGHOLQJ�GLDORJXH�VNLOOV�

$V� LQ� WKH� $YDWDU� $UHQD� SURWRW\SH� WKH� WKLUG� SURWRW\SH� LV� PRGHOHG� DV� D� IRUP� RI� QHJRWLDWLRQ�
GLDORJXH�� ,Q� IDFW� WKH�GLDORJXH�PRYHV� UHODWHG� WR�QHJRWLDWLRQ�XVHG� LQ� WKH�V\VWHP�DUH�ERUURZHG�
IURP�$YDWDU�$UHQD��+RZHYHU��WKH�VWUXFWXUH�LV�VLPSOLILHG�LQ�WKLV�UHVSHFW�LQ�WKDW�VRPH�GLDORJXH�
SKDVHV�KDYH�EHHQ�OHIW�RXW��

• *UHHWLQJ�3KDVH�
R� *UHHW�
R� 5HSO\�WR�JUHHWLQJ�

• 1HJRWLDWLRQ�3KDVH�
R� 6XJJHVW�3HUVRQ��
R� $FFHSW��3HUVRQ�
R� 5HMHFW�3HUVRQ�
R� -XVWLI\�5HMHFWLRQ��$FFHSW��
R� $VN�$WWLWXGH�
R� ,QIRUP�$WWLWXGH�
R� -XVWLI\�$WWLWXGH�

• /HDYH�WDNLQJ�
R� *RRGE\H�
R� 5HSO\�WR�JRRGE\H�

,Q�DGGLWLRQ�WR�WKH�QHJRWLDWLRQ�UHODWHG�GLDORJXH�PRYHV�ZH�KDYH�DGGHG�VRPH�PRYHV�LQWHQGHG�WR�
³VWLU� WKH� SRW´�� 7KH� JURXSV� DUH� OLQNHG� E\� WKH� IDFW� WKDW� PRYHV� EHORQJLQJ� WR� WKH� ODWWHU� JURXS�
LQIOXHQFHV� ZKLFK� PRYHV� DUH� VHOHFWHG� LQ� WKH� ILUVW� JURXS� �DQG� YLFH� YHUVD��� )RU� LQVWDQFH� D�
FKDUDFWHU�WKDW�\RX�KDYH�LQVXOWHG�ZLOO�EH�OHVV�OLNHO\�WR�DFFHSW�LQYLWHHV�WKDW�\RX�SURSRVH��

• 6RFLDO�5HJXODWLRQ�
R� ,QVXOW�
R� 5HSO\�WR�LQVXOW�
R� $SRORJL]H�
R� 5HSO\�WR�DSRORJ\�
R� )ODWWHU�
R� 5HSO\�WR�IODWWHU\��

6RPHWLPHV� LW� LV� UHDVRQDEOH� WR� WKLQN� DERXW� H�J�� LQVXOWV� EHLQJ� D� SURSHUW\� RI� RWKHU�PRYHV�� $�
SURSRVDO�FDQ��DIWHU�DOO��EH�UHMHFWHG�LQ�DQ�LQVXOWLQJ�ZD\��+RZHYHU��RIWHQ�HQRXJK�DQ�LQVXOW�GRHV�
QRW� FDUU\� DQ\� DGGLWLRQDO� LQIRUPDWLRQ�� LQ� ZKLFK� FDVH� LWV� H[LVWHQFH� DV� D� VHSDUDWH� PRYH� LV�
PRWLYDWHG��

������ 7XUQ�WDNLQJ�

7KH� SDUW\� JDPH� DSSOLFDWLRQ� FRQWDLQV� VHYHUDO� DJHQWV�� HDFK� SRWHQWLDOO\� UXQQLQJ� LQ� LWV� RZQ�
VHSDUDWH�WKUHDG��$JHQWV�UHTXHVW�WKH�WXUQ�WR�VSHDN�ZKHQHYHU�WKH\�IHHO�WKH�GHVLUH�WR�GR�VR�DORQJ�
WKH� OLQHV� RXWOLQHG� LQ� '����� ,Q� WKH� SDUW\� JDPH� DSSOLFDWLRQ� ZH� DOVR� KDYH� WR� RYHUFRPH� WKH�
SUREOHP�RI�V\QFKURQL]LQJ� WXUQ� WDNLQJ� LQ�VRPH�IDVKLRQ��2QH�VROXWLRQ� LV� WR�PRGHO� WXUQ�WDNLQJ�
EHKDYLRXU�DV�DQ�DXFWLRQ�WKDW�LV�RQO\�RSHQ�IRU�D�VSHFLILHG�WLPH�VORW��$JHQWV�FDQ�UHTXHVW�WKH�WXUQ�
ZKHQHYHU�LW� LV�DYDLODEOH��7KH�ILUVW�DJHQW�WKDW�UHTXHVWV�WKH�WXUQ�VWDUWV�WKH�DXFWLRQ�E\�SRVWLQJ�D�
ELG�IRU�WKH�WXUQ�LQ�WHUPV�RI�PRWLYDWLRQ�WR�VSHDN��)ROORZLQJ�WKH�ILUVW�ELG�WKH�DXFWLRQ�VWD\V�RSHQ�
IRU�D�VSHFLILHG�DPRXQW�RI�WLPH��$IWHU�WKH�DXFWLRQ�FORVHV�WKH�WXUQ�JRHV�WR�WKH�KLJKHVW�ELGGHU��$OO�
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DJHQWV� WKDW�SODFHG�ELGV�RQ� WKH� WXUQ�GXULQJ� WKH� DXFWLRQ�DUH� LQIRUPHG�DERXW�ZKR� UHFHLYHG� WKH�
WXUQ�DQG�ZKR�HOVH�WRRN�SDUW�LQ�WKH�DXFWLRQ���

7KH� PHFKDQLVP� DOORZV� DJHQWV� WR� PLPLF� VLWXDWLRQV� ZKHUH� VHYHUDO� SHRSOH� ZDQW� WR� VSHDN�
VLPXOWDQHRXVO\� ZLWK� D� WLPH� DVSHFW� DGGHG� WR� WKH� HTXDWLRQ�� ,I� VRPH� DJHQW� UHSHDWHGO\� NHHSV�
ZLQQLQJ� WKH� WXUQ��EORFNLQJ�RWKHU�DJHQWV� IURP�VSHDNLQJ�� WKH� µIUXVWUDWLRQ¶� IHOW�E\� WKRVH�DJHQWV�
PD\�DIIHFW�WKHLU�GHVLUH�WR�VSHDN�WKH�QH[W�WLPH�WKH�WXUQ�EHFRPHV�DYDLODEOH��,Q�VLWXDWLRQV�ZKHUH�
WKHUH�LV�QR�FRPSHWLWLRQ�IRU�WKH�WXUQ�WKH�WLPH�DVSHFW�RI�FRXUVH�LV�QRW�DQ�LVVXH���

$V�WKH�JRDO�RI�WKH�JDPH�LV�WR�HQWHUWDLQ�SOD\HUV�E\�OHWWLQJ�WKHP�H[SHULHQFH�D�GUDPDWLF�DUF�ZH�
PXVW� DOVR�ZRUN� WRZDUGV� DFKLHYLQJ� WKDW� JRDO�� ,I� DJHQWV�ZHUH� FRPSOHWHO\� IUHH� WR� UHJXODWH� WKH�
WXUQ� WDNLQJ� EHKDYLRXU� WKHPVHOYHV� WKLV�ZRXOG� EH� KDUG� WR� DFKLHYH��+HQFH� WKH� V\VWHP� KDV� WKH�
RSSRUWXQLW\� WR� LQWHUYHQH� LQ� WKH� SURFHVV� E\� JLYLQJ� WKH� WXUQ� WR� DQRWKHU� DJHQW� LQVWHDG� RI� WKH�
ZLQQLQJ� RQH�� :KLFK� DJHQW� LV� JLYHQ� WKH� WXUQ� LV� GHWHUPLQHG� EDVHG� RQ� DQ� HYDOXDWLRQ� RI� WKH�
GUDPDWLF�FRQVHTXHQFHV�RI�D�WXUQ��,I�DQ\�GUDPDWLFDOO\�XQGHVLUDEOH�HIIHFWV�RI�D�WXUQ�DUH�GHWHFWHG�
±�H�J��WKH�GUDPDWLF�DUF�EHFRPHV�WRR�GLVWRUWHG�±�WKH�WXUQ�LQVWHDG�SDVVHV�WR�DQRWKHU�DJHQW��7KH�
SURFHGXUH�LV�UHSHDWHG�XQWLO�D�GUDPDWLFDOO\�SOHDVLQJ�WXUQ�LV�IRXQG��RU�LI�QRQH�H[LVWV��DOO�DJHQWV�
KDYH�EHHQ�WULHG��,Q�WKH�ODWWHU�FDVH�WKH�OHDVW�XQGHVLUDEOH�WXUQ�LV�FKRVHQ�IRU�H[HFXWLRQ��

7KH�SOD\HU�RI�WKH�JDPH�KROGV�D�SULYLOHJHG�SRVLWLRQ��,I�WKH�SOD\HU�UHTXHVWV�WKH�WXUQ�LW�LV�XVXDOO\�
JLYHQ� WR�KHU��VLQFH�XQUHVSRQVLYHQHVV� WR�SOD\HU� LQSXW�PLJKW�TXLFNO\�EUHDN�WKH�LOOXVLRQ�ZH�DUH�
DWWHPSWLQJ�WR�XSKROG��$V�D�UHVXOW�WKH�SOD\HU�KDV�D�JUHDW�LQIOXHQFH�RQ�KRZ�WKH�JDPH�SURFHHGV��

�� 5HDFWLYH�SURDFWLYH� EHKDYLRXU� DQG� DFKLHYLQJ� JOREDO�
JRDOV�

7KH�SOD\HU¶V�PRGH�RI�LQWHUDFWLRQ�ZLWK�WKH�JDPH�DQG�FKDUDFWHUV�LV�WKURXJK�GLDORJXH��7KH�SOD\HU�
XVHV�WKH�NH\ERDUG�WR�W\SH�VHQWHQFHV�WKDW�DUH�SDUVHG�E\�WKH�DJHQWV��VHH�'����IRU�PRUH�GHWDLOV���
8QGHUVWDQGLQJ� DQG� UHDFWLQJ� WR� WKH� SOD\HUV� LQSXW� LV� D� YHU\� LPSRUWDQW� DVSHFW� RI� EHOLHYDELOLW\��
/R\DOO��������FODLPV�WKDW�³ZKHWKHU�WKH�DJHQW�LV�LQWHOOLJHQW�RU�FRPSHWHQW�DW�SUREOHP�VROYLQJ�LV�
PXFK�OHVV�LPSRUWDQW�WKDQ�ZKHWKHU�WKH�DJHQW�LV�UHVSRQVLYH��HPRWLRQDO��VRFLDO�DQG�LQ�VRPH�VHQVH�
FRPSOHWH´�� ,I� WKH� V\VWHP� IDLOV� WR� XQGHUVWDQG� WKH� XVHU¶V� LQSXW� WKH� LOOXVLRQ� RI� EHOLHYDELOLW\�
TXLFNO\� EUHDNV��+RZHYHU�� QDWXUDO� ODQJXDJH� LV� YHU\� FRPSOH[�� DQG� XQGHUVWDQGLQJ� DOO� SRVVLEOH�
VWULQJV� WKDW� WKH� SOD\HU� PD\� LQSXW� LV� EH\RQG� FXUUHQW� WHFKQRORJ\�� +HQFH�� WKH� FKDUDFWHUV¶�
ODQJXDJH�XQGHUVWDQGLQJ�LV�QDUURZO\�IRFXVHG�DURXQG�WKH�WRSLF�RI�WKH�JDPH��+RZHYHU�ZH�KDYH�
WULHG� WR� PDNH� WKH� V\VWHP� VRPHZKDW� UHVLOLHQW� WR� RII�WKH�ZDOO� UHPDUNV� IURP� WKH� XVHU� E\�
SURYLGLQJ� GUDPDWLFDOO\� LQWHUHVWLQJ� IDOOEDFN�PHFKDQLVPV�� )RU� LQVWDQFH�� FKDUDFWHUV�PD\� FRYHU�
IRU�SDUVLQJ�IDLOXUHV�E\�KDYLQJ�WHPSHU�WDQWUXPV�RU�SUHWHQGLQJ�WKH�XVHU�VDLG�VRPHWKLQJ�VKH�GLG�
QRW��VHH�H�J�/R\DOO���������7KH�DLP�RI�WKH�IDOOEDFN�PHFKDQLVPV�LV�WR�SXOO�WKH�XVHU�EDFN�RQWR�
WKH�ULJKW� WUDFN�LI�SRVVLEOH��$V�RQH�RI� WKH�MR\V�RI�SOD\LQJ�D�JDPH�LV�WR�WHVW�LWV�OLPLWV��UHPDUNV�
WKDW�DUH�XQUHODWHG�WR�WKH�WRSLF�DW�KDQG�DUH�WR�EH�H[SHFWHG��

,Q�LQWHUDFWLYH�DSSOLFDWLRQV�SUR�DFWLYLW\�LV�DOVR�DQ�LPSRUWDQW�DVSHFW�RI�EHOLHYDELOLW\���6LWXDWLRQV�
ZKHUH� QRWKLQJ� KDSSHQV� VLPSO\� EHFDXVH� WKH� SOD\HU� KDV� QRW� JLYHQ� DQ\� 
RUGHUV
� VKRXOG� EH�
DYRLGHG��7KXV�FKDUDFWHUV�ZLOO�JR�DERXW� OLYLQJ� WKHLU� OLYHV� LI� WKH�SOD\HU� IRU�VRPH�UHDVRQ�VWRSV�
DFWLQJ��)RU�WKH�SDUW\�JDPH�WKLV�PHDQV�WKDW�LI�WKH�SOD\HU�KDV�QRW�GRQH�DQ\WKLQJ�IRU�D�VSHFLILHG�
DPRXQW�RI�WLPH�WKH�FKDUDFWHUV�ZLOO�WU\�WR�LQYROYH�SOD\HUV�H�J���E\�DGGUHVVLQJ�WKHP��³.DULQ��KDV�
WKH� FDW� JRW� \RXU� WRQJXH"´� RU� ³.DULQ�� ZKDW� GR� \RX� WKLQN� DERXW� 1LNODV"´�� $OWHUQDWLYHO\� WKH�
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FKDUDFWHUV� ZLOO� FRQWLQXH� WR� DVVHPEOH� WKH� OLVW� RI� SHRSOH� WR� LQYLWH� ZLWKRXW� WKH� SOD\HU¶V�
LQYROYHPHQW��,Q�WKLV�FDVH�WKH�V\VWHP�WXUQV�LQWR�D�SXUH�VLPXODWLRQ��

���� :RUNLQJ�WRZDUGV�JOREDO�JRDOV�

$V�PXOWL�DJHQW�V\VWHPV�JURZ�PRUH�DQG�PRUH�FRPSOH[�LW�EHFRPHV�GLIILFXOW�WR�IRUHVHH�ZKDW�WKH�
HIIHFWV� RI� LQGLYLGXDO� DFWLRQV� ZLWKLQ� WKH� V\VWHP� ZLOO� EH�� 2QH� VROXWLRQ� WR� WKLV� LV� WR� UXQ� D�
VLPXODWLRQ�RI�WKH�DJHQW�FRPPXQLW\�VR�WKDW�DOWHUQDWLYH�SDWKV�RI�DFWLRQ�FDQ�EH�DVVHVVHG�EHIRUH�
RQH�LV�FRPPLWWHG�WR���,I�WKH�QHHG�DULVHV�WKH�VLPXODWLRQ�FDQ�VHUYH�DV�D�EDVLV�IRU�WXQLQJ�WKH�DJHQW�
FRPPXQLW\� VR� WKDW� D� GHVLUHG� SDWK� RI� H[HFXWLRQ� LV� DFKLHYHG�� 7KLV� LV� WKH� LGHD� XQGHUO\LQJ�
DQWLFLSDWRU\� SODQQLQJ�� $QWLFLSDWLRQ� LV� D� PHQWDO� DFWLYLW\� WKDW� LV� URXWLQHO\� SUDFWLFHG� E\�PDQ\�
RUJDQLVPV� LQ� YDULRXV� VLWXDWLRQV�� ,Q� VKRUW� LW� PHDQV� WKDW� NQRZOHGJH� RI� IXWXUH� VWDWHV� JXLGHV�
FXUUHQW� EHKDYLRXU�� )RU� LQVWDQFH�� WHQQLV� SOD\HUV� DQWLFLSDWH� WKH� WUDMHFWRU\� RI� WKH� EDOO� DQG�
VWRFNEURNHUV�DQWLFLSDWH�SULFHV�RQ�WKH�VWRFN�PDUNHW��'DYLGVVRQ���������

$QWLFLSDWRU\� V\VWHPV� FRQWDLQ� D� SUHGLFWLYH� PRGHO� RI� WKHPVHOYHV� DQG�RU� WKHLU� HQYLURQPHQW��
ZKLFK� DOORZV� WKHP� WR� FKDQJH� VWDWH� EDVHG� RQ� WKH� PRGHO¶V� SUHGLFWLRQV� DERXW� IXWXUH� VWDWHV�
�5RVHQ���������7KH�EDVLF�DUFKLWHFWXUH�RI�DQ�DQWLFLSDWRU\�V\VWHP�LV�VKRZQ�LQ�ILJXUH����

�

�����������)LJXUH����$QWLFLSDWRU\�V\VWHP�DUFKLWHFWXUH�

�,W�FRQVLVWV�RI�DQ�REMHFW�V\VWHP�6��DQ�DVVRFLDWHG�PRGHO�0�RI� WKH�REMHFW�V\VWHP��DQG�D�VHW�RI�
HIIHFWRUV�(�WKDW�FKDQJHV�SDUDPHWHUV�LQ�6�LWVHOI�RU�LQ�WKH�HQYLURQPHQW��7KH�PRGHO�LV�H[HFXWHG�
IDVWHU� WKDQ� UHDO�WLPH�ZKLFK�PHDQV� WKDW� LW� LV�DOZD\V�DKHDG�RI� WKH�REMHFW� V\VWHP��7KDW� LV�� DQ\�
WLPH�ZH�ORRN�DW�WKH�PRGHO�LWV�VHTXHQFH�RI�VWDWHV�ZLOO�KDYH�SUHFHGHG�WKDW�RI�WKH�REMHFW�V\VWHP��
,Q�WKLV�ZD\�WKH�PRGHO�SUHGLFWV�WKH�EHKDYLRXU�RI�WKH�REMHFW�V\VWHP�E\�ORRNLQJ�LQWR�WKH�IXWXUH��

$QWLFLSDWRU\� V\VWHPV� FDQ� EH� FODVVLILHG� EDVHG� RQ� WKH� UROH� RI� WKH� SUHGLFWLYH� PRGHO� 0�� 7KH�
FODVVLILFDWLRQ� VFKHPH� LQWURGXFHG� E\� %XW]� HW� DO�� ������� GLVWLQJXLVKHV� EHWZHHQ� IRXU� W\SHV� RI�
DQWLFLSDWRU\�V\VWHPV���

• ,PSOLFLWO\�$QWLFLSDWRU\�6\VWHPV�DUH�V\VWHPV�ZLWKRXW�DQ\�SUHGLFWLYH�PRGHO�0�EXW�ZKHUH�
LPSOLFLW� DQWLFLSDWRU\� LQIRUPDWLRQ� LV� HQFRGHG�E\� QDWXUH� RU� D� GHVLJQHU� LQ� WKH� LQWHUSOD\�
EHWZHHQ�VHQVRUV��DOJRULWKPV�DQG�DFWXDWRUV��

• 3D\RII� $QWLFLSDWRU\� 6\VWHPV� FRQVLGHU� SUHGLFWLRQV� UHJDUGLQJ� WKH� SRVVLEOH� SD\RII� RI�
GLIIHUHQW� DFWLRQV� WR� GHFLGH� RQ� ZKLFK� DFWLRQV� WR� H[HFXWH�� 7\SLFDOO\� SUHFRQGLWLRQV�
HVWLPDWH�WKH�SD\RII�RI�DQ�DFWLRQ��
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• 6HQVRU\�$QWLFLSDWRU\�6\VWHPV�XVH�SUHGLFWLRQV�DERXW�IXWXUH�VWDWHV�WR�LQIOXHQFH�VHQVRU\�
SURFHVVLQJ�� $OWKRXJK� VWDWH� SUHGLFWLRQV� DUH� PDGH� WKH\� GR� QRW� GLUHFWO\� LQIOXHQFH�
GHFLVLRQ�PDNLQJ��EXW�LQVWHDG�IXQFWLRQ�DV�D�ZD\�WR�SUHSDUH�WKH�V\VWHP�IRU�D�FHUWDLQ�NLQG�
RI�LQSXW��

• 6WDWH�$QWLFLSDWRU\�6\VWHPV�XVH�SUHGLFWLRQV�RI�IXWXUH�VWDWHV�WR�GLUHFWO\�LQIOXHQFH�FXUUHQW�
GHFLVLRQ�PDNLQJ���

'DYLGVVRQ� ������� DGGV� D� IXUWKHU� GLPHQVLRQ� WR� WKH� FDWHJRUL]DWLRQ� E\� FRQVLGHULQJ� KRZ�
SUHGLFWLRQV� DUH� DIIHFWHG� E\� WKH� TXDOLW\� RI� WKH� ZRUOG� PRGHO� XVHG� DQG� WKH� SURSHUWLHV� RI� WKH�
HQYLURQPHQW�� � $JHQWV� WKDW� KDYH� FRPSOHWH� ZRUOG�PRGHOV� DQG� RSHUDWH� LQ� D� GHWHUPLQLVWLF�
HQYLURQPHQW�DUH�VDLG�WR�EH�OLQHDUO\�DQWLFLSDWRU\�VLQFH�WKH\�DUH�DOZD\V�DEOH�WR�SUHGLFW�H[DFWO\�
ZKDW� ZLOO� KDSSHQ�� $JHQWV� WKDW� KDYH� LQFRPSOHWH� ZRUOG�PRGHOV� RU� RSHUDWH� LQ� D� QRQ�
GHWHUPLQLVWLF�HQYLURQPHQW�RQ�WKH�RWKHU�KDQG�IDFH�D�KDUGHU�WDVN��VLQFH�WKH\�QHHG�WR�HYDOXDWH�D�
WUHH�RI�SRVVLELOLWLHV��

�

)LJXUH����/LQHDU�DQG�QRQ�OLQHDU�DQWLFLSDWLRQ�

3UHGLFWLRQV�DERXW�IXWXUH�VWDWHV�FDQ�LQIOXHQFH�6�LQ�PDQ\�ZD\V��$�VLPSOH�DSSURDFK��VXJJHVWHG�
E\�5RVHQ���������LV�WR�GLYLGH�WKH�VWDWH�VSDFH�RI�6�LQWR�GHVLUDEOH�DQG�XQGHVLUDEOH�UHJLRQV��RU�LQ�
5RVHQ
V�RZQ�ZRUGV�³/HW�XV� LPDJLQH� WKH�VWDWH�VSDFH�RI�6��DQG�KHQFH�RI�0��WR�EH�SDUWLWLRQHG�
LQWR�UHJLRQV�FRUUHVSRQGLQJ�WR�³GHVLUDEOH´�DQG�³XQGHVLUDEOH´�VWDWHV��$V�ORQJ�DV�WKH�WUDMHFWRU\�LQ�
0�UHPDLQV�LQ�D�³GHVLUDEOH�UHJLRQ´��QR�DFWLRQ�LV�WDNHQ�E\�0�WKURXJK�WKH�HIIHFWRUV�(��$V�VRRQ�DV�
WKH�0�WUDMHFWRU\�PRYHV� LQWR� DQ� ³XQGHVLUDEOH´� UHJLRQ� >���@� WKH� HIIHFWRU� V\VWHP� LV� DFWLYDWHG� WR�
FKDQJH�WKH�G\QDPLFV�RI�6�LQ�VXFK�D�ZD\�DV�WR�NHHS�WKH�6�WUDMHFWRU\�RXW�RI�WKH�³XQGHVLUDEOH´�
UHJLRQ�´��5RVHQ�������S�������+HQFH��LI�D�V\VWHP�UHPDLQV�LQ�D�GHVLUDEOH�VWDWH�PRVW�RI�WKH�WLPH�
DQ�DQWLFLSDWRU\�V\VWHP�ZLOO�UDUHO\�LQWHUIHUH�ZLWK�WKH�V\VWHP¶V�QRUPDO�H[HFXWLRQ���

$QWLFLSDWRU\�SODQQLQJ�KDV�EHHQ�DSSOLHG�LQ�YDULRXV�GRPDLQV�LQFOXGLQJ�FODVVLILHU�V\VWHPV��%XW]�
DQG� *ROGEHUJ�� ������ DQG� VWRFN� PDUNHW� SUHGLFWLRQ� �(GPRQGV�� ������� 'DYLGVVRQ� SUHVHQWV� D�
OLQHDUO\� DQWLFLSDWRU\� DJHQW� IUDPHZRUN� WKDW� FRPELQHV� UHDFWLYH� DQG� GHOLEHUDWLYH� EHKDYLRXU�
�'DYLGVVRQ�� ������ 'DYLGVVRQ�� ������� 7KH� IUDPHZRUN� LV� LOOXVWUDWHG� E\� VLPSOH� SDWK�ILQGLQJ�
DJHQWV�� EXW� PRUH� FRPSOH[� VFHQDULRV� DUH� DOVR� FRQVLGHUHG�� $� VLPLODU� IUDPHZRUN� LV� XVHG� E\�
%RPDQ� HW� DO�� ������� WR� LPSOHPHQW� D�PXOWL� DJHQW� V\VWHP� KDQGOLQJ� HQHUJ\�PDQDJHPHQW� LQ� D�
SXEOLF�EXLOGLQJ��,Q�FRPSXWHU�JDPHV�DQWLFLSDWLRQ�KDV�EHHQ�XVHG�WR�PDNH�µERWV¶�LQ�WKH�FRPSXWHU�
JDPH�4XDNH�VPDUWHU��/DLUG���������7KH�62$5�4XDNHERW�XVHV�D�VWDWH�DQWLFLSDWRU\�PHFKDQLVP�
WR�SUHGLFW�ZKDW�HQHPLHV�DUH�OLNHO\�WR�GR�EDVHG�RQ�ZKDW�LW�ZRXOG�GR�LWVHOI�LQ�D�VLPLODU�VLWXDWLRQ��
7KH�SUHGLFWLRQV�DUH�WKHQ�XVHG�WR�DPEXVK�HQHPLHV�DQG�GHQ\�WKHP�
SRZHU�XSV
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������ 6��0�DQG�(�LQ�WKH�SDUW\�JDPH�DSSOLFDWLRQ�

7KH�SDUW\�JDPH�EHORQJV�WR�WKH�VWDWH�DQWLFLSDWRU\�FDWHJRU\�RI�V\VWHP�LQ�WKDW�LW�H[SOLFLWO\�WULHV�WR�
SUHGLFW�IXWXUH�RXWFRPHV�DQG�DOORZV�WKHP�WR�LQIOXHQFH�SUHVHQW�EHKDYLRXU��7KH�PDLQ�ORRS�RI�WKH�
JDPH�XVHV�D�WXUQ�EDVHG�DOJRULWKP��)RU�HDFK�F\FOH�WKH�WXUQ�LV�JLYHQ�WR�DQ�DJHQW�DORQJ�WKH�OLQHV�
GHVFULEHG�DERYH��$IWHU� WKH�VSHDNLQJ�DJHQW�KDV�H[HFXWHG�LWV� WXUQ�WKH�HIIHFW�RI�WKH�WXUQ�IRU�WKH�
RWKHU�DJHQWV� LV�FDOFXODWHG��DQG�VR�RQ��7KH�SRLQW�ZKHUH�DQWLFLSDWLRQ�FRPHV� LQWR�SOD\� LV�ZKHQ�
DVVLJQLQJ�WKH�WXUQ�WR�DQ�DJHQW��:KHQ�WKH�FRPSHWLWLRQ�IRU�D�WXUQ�FORVHV�DQ�H[HFXWLRQ�PDQDJHU�
UXQV�D�VLPXODWLRQ�RI�WKH�DJHQWV�WR�GHFLGH�ZKHWKHU�DQ\�RI�WKHP�KDYH�XQGHVLUDEOH�FRQVHTXHQFHV��
7KDW� LV� WKH�H[HFXWLRQ�PDQDJHU�DWWHPSWV� WR�SUHGLFW�ZKDW� WKH�QH[W� VWDWH�ZRXOG�EH�DQG� OHW� WKDW�
LQIOXHQFH�SUHVHQW�EHKDYLRXU��,Q�RXU�FDVH�ZH�RQO\�VLPXODWH�D�VLQJOH�WXUQ��+RZHYHU��LI�GHVLUHG�
WKH�H[HFXWLRQ�PDQDJHU�FRXOG�UXQ�ORQJHU�VLPXODWLRQV���

/LQNLQJ�WKH�WHUPLQRORJ\�RI�DQWLFLSDWRU\�V\VWHPV�WR�FRPSRQHQWV�LQ�WKH�SDUW\�JDPH�LV�UHODWLYHO\�
VWUDLJKWIRUZDUG��7KH�REMHFW� V\VWHP�6�FOHDUO\�FRQVLVWV�RI� WKH�DJHQWV� WKHPVHOYHV��DV� LW� LV� WKHLU�
EHKDYLRXU� WKDW�ZH�ZLVK� WR�DQWLFLSDWH��7KH�PRGHO�0�FRQVLVWV�RI�FRSLHV�RI� WKH�DJHQWV� WKDW�DUH�
PDGH�ZKHQ�VLPXODWLQJ�WKH�DJHQW�FRPPXQLW\��EXW�DOVR�D�PRGHO�RI�WKH�GHVLUHG�H[HFXWLRQ�SDWK�RI�
WKH� V\VWHP�� 7KLV� PRGHO� WDNHV� WKH� IRUP� RI� D� ILQLWH� VWDWH� PDFKLQH�� ZKLFK� ZLOO� EH� GHVFULEHG�
EHORZ��)LQDOO\�� WKH� V\VWHP�RQO\�KDV� D� VLQJOH� HIIHFWRU�ZKLFK� LV�FKRRVLQJ�ZKLFK�DJHQW� VKRXOG�
UHFHLYH� WKH� WXUQ��0RUH� FRPSOH[�±�DQG�DFWLYH�±�HIIHFWRUV�DUH�FHUWDLQO\�SRVVLEOH��)RU� LQVWDQFH�
HIIHFWRUV� SHUIRUPLQJ� VRPH� OLPLWHG� ³EUDLQ� VXUJHU\´� RQ� DJHQWV� E\� DGGLQJ� RU� UHPRYLQJ� JRDOV��
IDFWV� RU� SODQV�� +RZHYHU� ZH� GHFLGHG� WR� DGRSW� D� VLPSOH� VROXWLRQ� EHIRUH� WXUQLQJ� WR� FRPSOH[�
VROXWLRQV�WKDW�ZRXOG�UHTXLUH�PRUH�ZRUN��

$QWLFLSDWLRQ� LV� XVHG� WR� FRQWURO� WKH� DJHQW� FRPPXQLW\� DV� D� ZKROH�� +RZHYHU�� LW� FDQ� DOVR� EH�
EHQHILFLDO�IRU�WKH�EHOLHYDELOLW\�RI�LQGLYLGXDO�DJHQWV��)RU�LQVWDQFH��DQ�DJHQW�WKDW�SUHGLFWV�WKDW�D�
IHOORZ�DJHQW�ZLOO�EHFRPH�YHU\�VDG�E\�ZKDW� LW�KDV�WR�VD\�PD\�LQVWHDG�FKRVH�WR�NHHS�TXLHW�RU�
QRW�WHOO�WKH�ZKROH�WUXWK��ZKLFK�ZRXOG�PLPLF�HPSDWKLF�EHKDYLRXU��7KH�IUDPHZRUN�WKDW�ZH�KDYH�
LPSOHPHQWHG�DOVR�DOORZV�WKHVH�NLQGV�RI�DQWLFLSDWRU\�DJHQWV�WR�EH�FRQVWUXFWHG��

&RPSDUHG�WR�WUDGLWLRQDO�SODQQLQJ�WHFKQLTXHV��IRU� LQVWDQFH�VHDUFK�XVHG�E\�:H\KUDXFK��������
WR�FRPELQH�VFHQHV�LQWR�GHVLUDEOH�SORW�SDWKV��DQWLFLSDWLRQ�DV�GHVFULEHG�KHUH�LV�D�PRUH�SDVVLYH�
ZD\�RI�SODQQLQJ��$QWLFLSDWLRQ�DV�XVHG�LQ�WKH�SDUW\�JDPH�DSSOLFDWLRQ�JLYHV�WKH�V\VWHP�D�ORRN�
DKHDG� VLPLODU� WR� WKDW� SURYLGHG� E\� VHDUFK��%\� FRQWUDVW��5RVHQ
V� GHVFULSWLRQ� VXJJHVWV� WKDW� WKH�
PDLQ� FRQFHUQ� IRU� DQ� DQWLFLSDWRU\� V\VWHP� LV� WR�GHWHFW�DQG�DYRLG�XQGHVLUDEOH� VWDWHV� LQVWHDG�RI�
DFWLYHO\� VHDUFKLQJ� IRU� WKH� EHVW�� ,QVWHDG� RI� VHDUFKLQJ� IRU� DQ� RSWLPXP� WKH� JRDO� LV� WR� DYRLG�
PLQLPD���

7KH� HQYLURQPHQW� IDFLQJ� DJHQWV� LQ�RXU� VFHQDULR� LV�GHWHUPLQLVWLF� LQ� WKH� VHQVH� WKDW�DJHQWV�ZLOO�
EHKDYH�LQ�WKH�VDPH�ZD\�JLYHQ�WKH�VDPH�FLUFXPVWDQFHV��7KLV�LV�LQ�OLQH�ZLWK�WKH�UHTXLUHPHQW�RI�
FRQVLVWHQF\�RI�EHKDYLRXU��ZKLFK�LV�DQ�LPSRUWDQW�FRPSRQHQW�RI�EHOLHYDELOLW\��,VELVWHU�	�1DVV��
��������+DYLQJ�D�KXPDQ�XVHU�LQYROYHG�DGGV�DQ�HOHPHQW�RI�XQFHUWDLQW\�WR�WKH�V\VWHP�LQ�WKDW�WKH�
V\VWHP�FDQQRW�SUHGLFW�ZKDW�WKH�XVHU¶V�QH[W�DFWLRQ�ZLOO�EH�RU�KRZ�WKH�XVHU�ZLOO�DFW�LI�D�FHUWDLQ�
HYHQW� WDNHV� SODFH�� ([WHQGLQJ� WKH� V\VWHP� ZLWK� D� XVHU� PRGHO� PLJKW� EH� D� ZD\� RI� UHGXFLQJ�
XQFHUWDLQW\�E\�LQWHJUDWLQJ�WKH�XVHU�LQWR�WKH�SUHGLFWLRQ�SURFHVV��+RZHYHU��FRQVWUXFWLQJ�DFFXUDWH�
XVHU�PRGHOV�RI�WKLV�W\SH�LV�QRWRULRXVO\�GLIILFXOW�DQG�OLHV�RXWVLGH�WKH�VFRSH�RI�WKLV�SURMHFW���
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������ 0RGHO�RI�GHVLUHG�H[HFXWLRQ�SDWK�

7KH�SXUSRVH�RI�WKH�H[HFXWLRQ�PDQDJHU�LV�WR�VWHHU�WKH�EHKDYLRXU�RI�WKH�V\VWHP�DV�D�ZKROH�LQ�D�
GLUHFWLRQ� WKDW� OHWV� WKH� SOD\HU� H[SHULHQFH� D� GUDPDWLF� DUF�� ,Q� RUGHU� WR� GR� WKDW� ZH� QHHG� WR�
GHWHUPLQH� ZKDW� FRQVWLWXWHV� FRPSOLFDWLRQ� LQ� WKH� JDPH�� $V� SUHYLRXVO\� VWDWHG�� OHYHO� RI�
FRPSOLFDWLRQ� LQ� GUDPD� UHIHUV� WR� XQUHVROYHG� TXHVWLRQV� DQG� XQVHWWOHG� IHHOLQJV�� DPRQJ� RWKHU�
WKLQJV�� )RU� VLPSOLFLW\� ZH� GHFLGHG� WR� WXUQ� WR� WKH� VRFLDO� PRGHO� XVHG� LQ� WKH� JDPH� WR� PRGHO�
FRPSOLFDWLRQ�� 7KH� µVWRU\¶� RI� WKH� JDPH� LV� RQH� RI� FKDQJLQJ� IULHQGVKLS� UHODWLRQV� EHWZHHQ� WKH�
FKDUDFWHUV��6RFLDO�UHODWLRQVKLSV�DUH�GHILQHG�QXPHULFDOO\�LQ�WKH�VRFLDO�PRGHO�DV�LQWHJHU�YDOXHV�
EHWZHHQ� ��� DQG� ���� 1HJDWLYH� QXPEHUV� LQGLFDWH� D� QHJDWLYH� UHODWLRQVKLS� EHWZHHQ� FKDUDFWHUV�
ZKLOH�SRVLWLYH�QXPEHUV�LQGLFDWH�D�SRVLWLYH�UHODWLRQVKLS��DQG���LV�QHXWUDO��$W�WKH�EHJLQQLQJ�RI�
WKH� JDPH� UHODWLRQVKLSV� DUH� VRPHZKHUH� RQ� WKH� SRVLWLYH� VLGH� RI� WKH� VFDOH�� $V� WKH� JDPH�
SURJUHVVHV� WKH� H[HFXWLRQ�PDQDJHU�ZLOO� DWWHPSW� WR�SXVK�HYHQWV� LQ� D�GLUHFWLRQ� WKDW�PDNHV� WKH�
VRFLDO�UHODWLRQVKLSV�ILUVW�EHFRPH�QHJDWLYH�DQG�WKHQ�HLWKHU�UHWXUQ�WR�QHXWUDO�SRVLWLYH�RU�UHPDLQ�
LQ�WKH�QHJDWLYH�UDQJH�DV� WKH�JDPH�HQGV��7KXV�WKH�JRDO�RI�WKH�H[HFXWLRQ�PDQDJHU�EHFRPHV�WR�
PDQDJH�WKH�GHYHORSPHQW�RI�VRFLDO�UHODWLRQVKLSV�RYHU�WKH�FRXUVH�RI�WKH�JDPH��

7UDFNLQJ�VRFLDO� UHODWLRQVKLSV�GRHV�QRW� UHTXLUH�D�YHU\�FRPSOLFDWHG�PRGHO��+RZHYHU�� WR�PDNH�
WKH� V\VWHP� PRUH� JHQHUDO�� DQG� XVDEOH� LQ� RWKHU� VLWXDWLRQV� DV� ZHOO�� ZH� GHFLGHG� WR� PRGHO� WKH�
H[HFXWLRQ�RI�WKH�DJHQW�FRPPXQLW\�DV�D�ILQLWH�VWDWH�PDFKLQH��ZKHUH�HDFK�VWDWH�FRUUHVSRQGV�WR�D�
FHUWDLQ�FRQILJXUDWLRQ�RI�WKH�FRPPXQLW\��7KH�)60�DSSURDFK�VKRXOG�EH�VXIILFLHQWO\�SRZHUIXO�WR�
KDQGOH�RWKHU�VLWXDWLRQV�DV�ZHOO���

7KH�)60�FRQVLVWV�RI�VWDWHV�DQG�WUDQVLWLRQV��(DFK�WUDQVLWLRQ�EHWZHHQ�VWDWHV�FRUUHVSRQGV�WR�D�VHW�
RI� FRQGLWLRQV� WKDW� FDQ� EH� HLWKHU� WUXH� RU� IDOVH�� &RQGLWLRQV� FDQ� UHIHU� WR� DQ\� EHOLHI�� GHVLUH� RU�
LQWHQWLRQ�WKDW�DQ�DJHQW�PD\�KDYH�EXW�DOVR�WR�RWKHU�IDFWRUV�VXFK�DV�JOREDO�SDUDPHWHUV��&XUUHQWO\�
ZH�KDYH�WKH�IROORZLQJ�JHQHUDO�SXUSRVH�UHODWLRQDO�FRQGLWLRQ�W\SHV��

• 5DQJH�
• %RROHDQ�
• *UHDWHU�
• /HVV�
• (TXDO�
• /HVV�(TXDO�
• *UHDWHU�(TXDO�

,Q�DGGLWLRQ�ZH�KDYH�GHVLJQHG�D�VHW�RI�FRQGLWLRQV�VSHFLILF� WR�DJHQWV� WKDW�UHODWH�GLUHFWO\�WR�WKH�
IDFWV��JRDOV��SODQV��HPRWLRQV�DQG�UHODWLRQV�WKDW�DQ�DJHQW�PD\�KDYH��

• .QRZV�
• )HHOV�
• *RDO�
• 3ODQ�
• $WWLWXGH�

)RU�WKH�VLPSOH�VFHQDULR�LQ�WKH�FXUUHQW�LPSOHPHQWDWLRQ�RI�WKH�JDPH�ZH�KDYH�RQO\�XVHG�WZR�RI�
WKH�FRQGLWLRQ�W\SHV��)LJXUH���VKRZV�DQ�H[DPSOH�RI�D�VWDWH�PDFKLQH�HQFRGLQJ�GHVLUHG�H[HFXWLRQ�
SDWKV� IRU� WKH� JDPH�� )RU� FODULW\� WKH� VWDWHV� KDYH� EHHQ� DUUDQJHG� WR� UHVHPEOH� WKH� GUDPDWLF� DUF�
GHSLFWHG�LQ�)LJXUH����7KH�WUDQVLWLRQV�DUH�ODEHOHG�ZLWK�WKH�YDOXHV�RI�WKH�WZR�SUHFRQGLWLRQV�WKDW�
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PXVW� EH� PHW� IRU� WKH� WUDQVLWLRQ� WR� EH� SRVVLEOH�� 7KH� ILUVW� QXPEHU� LQGLFDWHV� DQ� µ$WWLWXGH¶�
SUHFRQGLWLRQ� DQG� LQ� ZKLFK� GLUHFWLRQ� LW� PXVW� FKDQJH�� 7KH� VHFRQG� QXPEHU� LQGLFDWHV� WKH�
PLQLPXP�QXPEHU�RI�WXUQV�±�PRGHOHG�DV�D�µ*UHDWHU¶�FRQGLWLRQ�±�WKDW�PXVW�KDYH�SDVVHG�VLQFH�
WKH�FXUUHQW�VWDWH�ZDV�HQWHUHG�EHIRUH�WKH�WUDQVLWLRQ�FDQ�WDNH�SODFH��7KXV�ZH�FDQ�VHH�WKDW�DV�WKH�
JDPH� VWDUWV� D� VOLJKW� GHFUHDVH� LQ� WKH� UHODWLRQVKLS� LV� UHTXLUHG�� WKHQ� D� SHULRG� RI� UHODWLYH� FDOP�
EHWZHHQ�T��DQG�T���DIWHU�ZKLFK�WKH�UHODWLRQVKLS�KLWV�WKH�ERWWRP�QRWDWLRQ�LQ�T���$IWHU�WKDW�WKH�
UHODWLRQVKLS� HLWKHU� VWDUWV� WR�PHQG� RU� VWD\V� QHJDWLYH�� UHIOHFWLQJ� D�PRUH� SHUPDQHQWO\� FKDQJHG�
UHODWLRQVKLS��7KH�UHIOH[LYH�WUDQVLWLRQ�JRLQJ�IURP�T��EDFN�WR�T��LQGLFDWHV�WKDW�EHWZHHQ�T��DQG�
T��WKH�UHODWLRQVKLS�PD\�LQ�IDFW�LPSURYH�VOLJKWO\��7KH�SUHFRQGLWLRQV�DUH�XVHG�E\�WKH�H[HFXWLRQ�
PDQDJHU�WR�HYDOXDWH�WKH�GHVLUDELOLW\�RI�GLIIHUHQW�DJHQWV¶�DFWLRQV��)RU�LQVWDQFH�LI�WKH�V\VWHP�LV�
LQ�WKH�VWDUW�VWDWH�DQG�DQ�DJHQW�ZDQWV�WR�VD\�VRPHWKLQJ�ZKLFK�ZRXOG�LPSURYH�LQVWHDG�RI�ZRUVHQ�
WKH�UHODWLRQVKLS�DQRWKHU�DJHQW�ZRXOG�EH�JLYHQ�WKH�WXUQ�LQVWHDG��

�

)LJXUH����([HFXWLRQ�PRGHO�LQ�IRUP�RI�DQ�)60�

7KH� VWDWH�PDFKLQH� LQ�)LJXUH���RQO\�FRQWDLQV�GHVLUDEOH� VWDWHV�� ,Q� VRPH�VLWXDWLRQV� LW�PLJKW�EH�
QHFHVVDU\� RU� EHQHILFLDO� WR�PRGHO� XQGHVLUDEOH� VWDWHV� DV�ZHOO��%\� LQFOXGLQJ� XQGHVLUDEOH� VWDWHV�
WKH� V\VWHP� FDQ� EH�PDGH�PRUH� UHVLOLHQW� EHFDXVH� WUDQVLWLRQV� OHDGLQJ�EDFN� IURP� WKH�XQGHVLUHG�
VWDWH�FDQ�EH�WKRXJKW�RXW�ZKLOH�GHVLJQLQJ�WKH�VWDWH�PDFKLQH��+RZHYHU��WKH�WXQLQJ�RI�UHVLOLHQFH�
SURFHGXUHV�LV�D�GHOLFDWH�PDWWHU�ZKLFK�VKRXOG�EH�WHVWHG�HPSLULFDOO\��

�� ([SUHVVLYH�&LQHPDWRJUDSK\�

7KH� FLQHPDWRJUDSKHU� LV� VLWXDWHG�EHWZHHQ� WKH�JDPH�ZRUOG� DQG� WKH� UHQGHUHU� FRPSRQHQW�� ,W� LV�
GHVLJQHG�WR�KHOS�FRQYH\�FKDUDFWHUV¶�IDFLDO�H[SUHVVLRQV�DQG�ERG\�ODQJXDJH��DV�ZHOO�DV�DWWLWXGHV�
ZLWKLQ� D� JURXS�� ,Q� WKH� JHQHUDO� FDVH� OLPLWHG� VFUHHQ� VL]H�PDNHV� LW� GLIILFXOW� WR� VLPXOWDQHRXVO\�
VKRZ��VHYHUDO��FKDUDFWHUV¶�IDFLDO�H[SUHVVLRQV�VLQFH�FKDUDFWHUV�QHHG�WR�EH�RI�D�FHUWDLQ�VL]H�IRU�
H[SUHVVLRQV� WR� EH� UHDGDEOH��7KH� FLQHPDWRJUDSKHU� RYHUFRPHV� WKLV� E\� DFWLQJ� DV� DQ� LQWHOOLJHQW�
FDPHUD� WKDW� NQRZV� ZKHQ� WR� VZLWFK� EHWZHHQ� FKDUDFWHUV� LQ� DQ� DSSURSULDWH� ZD\�� RU� PRUH�
EURDGO\��XVHV�FLQHPDWRJUDSKLF�WHFKQLTXHV�WR�HQKDQFH�DQG�FODULI\�WKH�VWDWH�RI�D�VLQJOH�DJHQW��D�
JURXS�RI�DJHQWV�RU�D�ZKROH�VFHQH��2QH�FRXOG�VD\�WKDW�WKH�FLQHPDWRJUDSKHU�DFWV�DV�DQ�DPSOLILHU�
RI�VRFLDO�DQG�HPRWLRQDO�VLJQDOV��

7KHUH� LV�PRUH� WR�PDNLQJ�D�PRYLH�WKDQ�VLPSO\�ILOPLQJ�ZKDW� LV�SXW� LQ�IURQW�RI� WKH�FDPHUD��$�
ILOPPDNHU� DOVR� KDV� WR� FRQVLGHU� WKH� FLQHPDWRJUDSKLF� TXDOLWLHV� RI� WKH� VKRWV� �%RDUGZHOO� 	�
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7KRPSVRQ���������&LQHPDWRJUDSK\�UHIHUV�WR�KRZ�VRPHWKLQJ�LV�ILOPHG�±�LQ�FRQWUDVW�WR�ZKDW�LV�
EHLQJ�ILOPHG�±�DQG�W\SLFDOO\�LQYROYHV�WKUHH�IDFWRUV��

• 3KRWRJUDSKLF�DVSHFWV�RI�D�VKRW��H�J��KRZ�D�VKRW�LV�LOOXPLQDWHG��)RU�LQVWDQFH�D�VKRW�FDQ�
EH�YHU\�GDUN�DQG�JORRP\�� OLJKW� IURP�WKH�VLGHV�FDVWLQJ�VLQLVWHU�VKDGRZV��RU� LW�FDQ�EH�
EULJKW�DQG�KDSS\��

• )UDPLQJ�RI�D�VKRW��L�H��ZKDW�LV�LQFOXGHG�LQ�WKH�FDPHUD�UHFWDQJOH�DQG�LWV�ORFDWLRQ�ZLWKLQ�
WKH� UHFWDQJOH�� )RU� LQVWDQFH�� D� VKRW� FDQ� EH� FHQWUHG� RQ� D� SHUVRQ� WDONLQJ� WR� VRPHRQH�
RXWVLGH�WKH�IUDPH��RU�ERWK�SHUVRQV�FDQ�EH�YLVLEOH�RQ�RSSRVLWH�VLGHV�RI�WKH�IUDPH��

• 7KH� GXUDWLRQ� RI� D� VKRW�� $� VKRW� FDQ� EH� YHU\� ORQJ�� H�J�� VKRZLQJ� D� SHUVRQ� JLYLQJ� D�
VSHHFK��RU�VKRUW��VKRZLQJ�WKH�SHUVRQ�JLYLQJ�WKH�VSHHFK�DQG�WKHQ�UDSLGO\�FXWWLQJ�WR�WKH�
DXGLHQFH¶V�UHDFWLRQV�WR�WKH�VSHHFK��$V�D�JHQHUDO�UXOH�VKRWV�ODVW�EHWZHHQ�WZR�DQG�HLJKW�
VHFRQGV��

%\�DOWHULQJ�WKHVH�IDFWRUV�GLIIHUHQW�GUDPDWLF�DQG�HPRWLRQDO�HIIHFWV�FDQ�EH�FRQVWUXFWHG�DOWKRXJK�
WKH� FRQWHQW� UHPDLQV� WKH� VDPH�� :H� KDYH� IRFXVHG� RQ� WKH� IUDPLQJ� DQG� GXUDWLRQ� DVSHFWV� RI�
FLQHPDWRJUDSK\�OHDYLQJ�SKRWRJUDSKLF�DVSHFWV�IRU�ODWHU�ZRUN��

�

)LJXUH����2YHUYLHZ�RI�WKH�VFHQDULR�

0RVW�ZRUN�LQ�DXWRPDWHG�FLQHPDWRJUDSK\�KDV�VR�IDU�IRFXVHG�RQ�WHFKQLTXHV�IRU�GHVFULELQJ�DQG�
VROYLQJ� WKH� JHRPHWULF� FRQVWUDLQWV� RI� D� VFHQH�� VXFK� DV�ZKHUH� WR� SODFH� WKH� FDPHUD� JLYHQ� WZR�
FKDUDFWHUV� WDONLQJ� WR�HDFK�RWKHU� VR� WKDW�QRQH�RI� WKH�FKDUDFWHUV�DUH�RFFOXGHG��+RUQXQJ�HW��DO��
�������,Q�FRQWUDVW�YHU\�OLWWOH�ZRUN�VHHPV�WR�EH�DYDLODEOH�RQ�KRZ�FLQHPDWRJUDSK\�FDQ�DFWXDOO\�
EH�XVHG�WR�PDNH�D�VFHQH�PRUH�H[SUHVVLYH��XQGHUVWDQGDEOH�RU�EHOLHYDEOH��2XU�ZRUN�EHORQJV�WR�
WKLV�VHFRQG�FDWHJRU\� LQ� WKDW� OHVV�KDV�EHHQ�VSHQW�RQ�WKH�JHRPHWU\�RI�FLQHPDWRJUDSK\�WKDQ�RQ�
H[SORULQJ�WKH�H[SUHVVLYHQHVV�DIIRUGHG�E\�FLQHPDWRJUDSKLF�WHFKQLTXHV��
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,Q� DGGLWLRQ�ZH� KDYH� EHHQ� LQVSLUHG� E\� WKH� ODQJXDJH� RI� FRPLFV��ZKLFK� RIWHQ� XVHV� VKDSH� DQG�
FRORXU�RI�SDQHOV� WR�FRQYH\�HPRWLRQV�DQG�DWWLWXGHV�� �%HORZ�ZH�H[SODLQ�KRZ�FLQHPDWRJUDSK\�
DQG�FRPLFV�UHODWH�WR�RXU�V\VWHP���

���� &LQHPDWRJUDSKLF�FRQFHSWV�

,Q�RUGHU�WR�JLYH�ILOP�D�GHILQHG�VWUXFWXUH��LW�KHOSV�WR�WKLQN�RI�LW�DV�D�KLHUDUFK\��$W�WKH�WRS�OHYHO�
WKHUH�LV�D�VHULHV�RI�VFHQHV�VKRZLQJ�XV�D�VLWXDWLRQ�RU�DFWLRQ��(DFK�VFHQH�LV�FRPSRVHG�RI�VHYHUDO�
VKRWV�±�WKH�LQWHUYDO�EHWZHHQ�WZR�FDPHUD�FXWV�RU�PRYHPHQWV��'XULQJ�D�VKRW�WKH�FDPHUD�KDV�D�
VSHFLILF�FDPHUD�SODFHPHQW��7KH�FDPHUD�SODFHPHQW�GHWHUPLQHV�ZKDW� LV�VKRZQ�GXULQJ�D�VKRW��
IRU� LQVWDQFH� D� FORVH�XS� RI� D� VSHDNLQJ� FKDUDFWHU� RU� D� YLHZ� RYHU�WKH�VKRXOGHU� RI� D� OLVWHQLQJ�
FKDUDFWHU��,GLRPV�IXQFWLRQ�DV�UHFLSHV�IRU�FRPELQLQJ�VKRWV�LQWR�D�SOHDVLQJ�ZKROH�DV�GHVFULEHG�
DERYH���

$Q� LPSRUWDQW� FRQFHSW� LQ� FLQHPDWRJUDSK\� LV� WKH� OLQH� RI� DFWLRQ� �RU� WKH� D[LV� RI� DFWLRQ���
$FFRUGLQJ�WR�0DVFHOOL��������³7KH�D[LV�LV�D�PHDQV�RI�UHPDLQLQJ�RQ�RQH�VLGH�RI�WKH�SOD\HUV��VR�
WKDW� WKH� SOD\HUV¶� SRVLWLRQV� DQG� ORRNV� DSSHDU� FRQVLVWHQW� IURP� VKRW� WR� VKRW� DV� WKH� VHTXHQFH�
SURJUHVVHV�� UHJDUGOHVV� RI� WKH� SOD\HU� RU� FDPHUD�PRYHPHQW� LQYROYHG´��&RQVHTXHQWO\�RQFH� WKH�
OLQH�RI�DFWLRQ�KDV�EHHQ�HVWDEOLVKHG�IRU�D�FHUWDLQ�VHWXS�� WKH�FDPHUD�PXVW�UHPDLQ�ZLWKLQ�D�����
GHJUHH�DQJOH�RI� WKH� OLQH��7KH� OLQH�RI�DFWLRQ� LV�HVWDEOLVKHG�E\�GUDZLQJ�DQ� LPDJLQDU\� OLQH�WKDW�
VWUHWFKHV� LQ� WKH�GLUHFWLRQ�RI�PRYHPHQW��RU� LQ�FDVH� WKH�VFHQH� LV�VWDWLF�� WKURXJK� WKH�FKDUDFWHUV�
QHDUHVW�WKH�FDPHUD�RQ�RSSRVLWH�VLGHV�RI�WKH�SLFWXUH���

�

)LJXUH�����7KH�OLQH�RI�DFWLRQ�

������ 6KRW�W\SHV�

7KHUH�DUH�VHYHUDO�FRPPRQ�VKRW�W\SHV�WKDW�FDQ�EH�GHILQHG�LQ�UHODWLRQ�WR�WKH�OLQH�RI�DFWLRQ��IRU�
LQVWDQFH� DSH[� DQG� RYHU�WKH�VKRXOGHU� VKRWV�� 6KRWV� GLIIHU� LQ� WHUPV� RI� WKH� VL]H� RI� WKH� FDPHUD�
ZLQGRZ�� WKH� VKDSH�RI� WKH�ZLQGRZ�� WKH�DQJOH� WR� WKH� WDUJHW� �KLJK�� ORZ��DQG�GLVWDQFH�IURP�WKH�
WDUJHW��%RDUGZHOO�	�7KRPSVRQ���������7KH�VKRWV�WKDW�ZH�KDYH�LPSOHPHQWHG�LQFOXGH��

• $SH[���$SH[���$Q�RYHUYLHZ�VKRW�IURP�D�PHGLXP�GLVWDQFH�VKRZLQJ�WKH�SDUWLFLSDQWV�RI�
D�VLWXDWLRQ��

/LQH�RI�DFWLRQ�

����GHJUHHV
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• 2YHU�WKH�VKRXOGHU��$V�WKH�QDPH�VXJJHVWV�D�VKRW�GLUHFWHG�DW�RQH�FKDUDFWHU�VOLJKWO\�IURP�
EHKLQG�DQG�WR�WKH�VLGH�RI�DQRWKHU�FKDUDFWHU��

• &ORVH�XS��$�VKRW�VKRZLQJ�H�J��D�FKDUDFWHUV�IDFH�RU�SRUWLRQV�RI�WKH�IDFH��
• )XOO��$�VKRW�VKRZLQJ�WKH�ZKROH�FKDUDFWHU��
• =RRP�� $� PRELOH� VKRW� WKDW� VWDUWV� ZLWK� D� IXOO� VKRW� DQG� ]RRPV� LQ� WR� D� FORVH� XS� RI� D�

FKDUDFWHU�RU�YLFH�YHUVD��
• 3DQ��$QRWKHU�PRELOH�VKRW�WKDW�URWDWHV�WKH�FDPHUD�IURP�RQH�SRVLWLRQ�WR�DQRWKHU��
• 6WD\��$�VKRW�WKDW�VLPSO\�FRSLHV�WKH�LQIRUPDWLRQ�IURP�WKH�ODVW�VKRW��

%HORZ�ZH�JLYH�H[DPSOHV�RI�VRPH�VKRWV�DQG�WKHLU�DSSHDUDQFH�RQ�VFUHHQ���

�

�

�

�

�

���� �

/LQH�RI�DFWLRQ�

=RRP�

/LQH�RI�DFWLRQ�

2YHU�WKH�VKRXOGHU�VKRW�

/LQH�RI�DFWLRQ�

$SH[�VKRW�
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,Q� DGGLWLRQ� WR� WKH� VKRW� W\SHV� GHVFULEHG� KHUH� ILOPPDNHUV� XVXDOO\� HPSOR\� YDULRXV� VKRW� W\SHV�
UHODWHG� WR� PRYLQJ� FKDUDFWHUV�� VXFK� DV� WUDFNLQJ�� DQG� FUDQH� VKRWV� �%RDUGZHOO� 	� 7KRPSVRQ��
������� +RZHYHU� VLQFH� WKH� FKDUDFWHUV� LQ� RXU� DSSOLFDWLRQ� GR� QRW� PRYH� DURXQG� ZH� KDYH� QRW�
LPSOHPHQWHG�WKRVH�VKRW�W\SHV��DOWKRXJK�LI�ZRXOG�EH�TXLWH�HDV\�WR�GR�VR���

������ ,GLRPV�

2YHU�WKH�\HDUV�ILOPPDNHUV�KDYH�DFFXPXODWHG�NQRZOHGJH�DERXW�KRZ�WR�DSSO\�FLQHPDWRJUDSK\�
LQ�YDULRXV� VLWXDWLRQV��7KLV�NQRZOHGJH�KDV�EHHQ�FRQGHQVHG� LQWR�FLQHPDWRJUDSKLF� LGLRPV� WKDW�
HQFRGH� ZRUNLQJ� NQRZOHGJH� DERXW� KRZ� WR� VHW� XS� DQG� VHTXHQFH� VKRWV� WR� FDSWXUH� D� VSHFLILF�
VLWXDWLRQ�RU�DFWLRQ��)RU� LQVWDQFH��DQ� LGLRP�FDQ�GHVFULEH�KRZ�WR�ILOP�D�FRQYHUVDWLRQ�EHWZHHQ�
WZR� FKDUDFWHUV�� 8VLQJ� LGLRPV� FRQVLVWLQJ� RI� FRPPRQO\� XVHG� VKRWV� ZLOO� PDNH� D� SOD\HU� IHHO�
FRPIRUWDEOH�ZDWFKLQJ�D�VFHQH�VLQFH�V�KH�UHFRJQLVHV�WKH�ILOP�ODQJXDJH��

7KH�FRUH�RI�RXU�V\VWHP�LV�D�VHW�RI�FLQHPDWRJUDSKLF�LGLRPV�WKDW�GHFLGH�KRZ�WR�VHTXHQFH�VKRWV�
DQG�YDULRXV�VKRW� W\SHV�� �(DFK�LGLRP�FRQWUROV�KRZ�WKH�FDPHUD�V��VKRXOG�DFW�RU�UHDFW�ZLWKLQ�D�
FHUWDLQ� W\SH� RI� VFHQH�� $SDUW� IURP� FDPHUD� SODFHPHQW� WKH� FLQHPDWRJUDSKHU� DOVR� XVHV� RWKHU�
WHFKQLTXHV�WR�HQKDQFH�D�VFHQH��7R�PDNH�FHUWDLQ�WKDW�WKH�SOD\HU�GRHV�QRW�PLVV�DQ\�RI�WKH�DFWLRQ�

/LQH�RI�DFWLRQ�

)XOO�VKRW��&ORVH�8S�

/LQH�RI�DFWLRQ�

3DQ�
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LQ� WKH� VFHQDULR� WKH� FLQHPDWRJUDSKHU� KDV� WKH� DELOLW\� WR� GLVSOD\� VHYHUDO� FDPHUDV� DW� RQFH� LI�
QHHGHG��HLWKHU�DV�RYHUOD\V�LQ�WKH�PDLQ�FDPHUD�ZLQGRZ�RU�DV�VHSDUDWH�FDPHUDV�RQ�WKH�VFUHHQ���

,GLRPV�FDQ�KDYH�YDU\LQJ�GHJUHHV�RI�VSHFLILFLW\� UDQJLQJ�IURP�YHU\�JHQHUDO�� VXFK�DV�D�JHQHUDO�
³WZR�WDON´�LGLRP�DV�GHSLFWHG�LQ�)LJXUH�����WR�YHU\�VSHFLILF��VXFK�DV�DQ�³VKRUW�DQJU\�WZR�WDON�
ZLWK�GUDPDWLFDOO\�FKDQJLQJ�UHODWLRQV´��7KH�FLQHPDWRJUDSKHU�FKRRVHV�WKH�PRVW�VXLWDEOH�LGLRP�
IURP� LWV� FROOHFWLRQ� RI� LGLRPV� EDVHG� RQ� WKH� LQIRUPDWLRQ� LW� UHFHLYHV� IURP� WKH� SDUW\� VHUYHU�
DSSOLFDWLRQ��7KH�LQIRUPDWLRQ�DYDLODEOH�IRU�WKH�FLQHPDWRJUDSKHU�WR�EDVH�LWV�GHFLVLRQ�RQ�LV��

• 7KH�QXPEHU�RI�FKDUDFWHUV�LQYROYHG�LQ�WKH�VFHQH�
• 6SHDNLQJ�FKDUDFWHU�
• /LVWHQLQJ�FKDUDFWHU�V��
• 5HODWLRQVKLSV� WKDW� KDYH� FKDQJHG� EHWZHHQ� WKH� VSHDNHU� DQG� OLVWHQHUV�� LQFOXGLQJ� WKH�

DPRXQW��GLUHFWLRQ�DQG�XQH[SHFWHGQHVV�RI�WKH�FKDQJH��7KLV�LQIRUPDWLRQ�LV�SURYLGHG�E\�
WKH�VRFLDO�PRGHO��

• 7KH�SUHYLRXV�KLVWRU\�RI�VKRWV�DQG�VFHQHV��
• ,QIRUPDWLRQ� SURYLGHG� E\� WKH� $0(� UHQGHULQJ� HQJLQH� VXFK� DV� SRVLWLRQ� RU� KHDGLQJ� RI�

DYDWDUV��
• )$3�OHQJWK�
• 7LPLQJ� LQIR� IURP� WKH� *UHWD� VHUYHU� DERXW� WKH� RQVHW� DQG� GXUDWLRQ� RI� HPRWLRQDO�

H[SUHVVLRQV�

)XUWKHUPRUH�WKH�V\VWHP�LV�DOVR�SUHSDUHG�IRU�KDQGOLQJ�LQIRUPDWLRQ�DERXW�WKH�HPRWLRQDO�VWDWH�RI�
FKDUDFWHUV�DOWKRXJK�DQ�HPRWLRQDO�PRGHO�KDV�QRW�EHHQ�LQWHJUDWHG�LQWR�WKH�FXUUHQW�YHUVLRQ�RI�WKH�
V\VWHP��VHH�EHORZ���

7KH�LQIRUPDWLRQ�DERYH�LV�DOVR�XVHG�E\�WKH�LGLRPV�WR�FUHDWH�WKH�VKRW�VHTXHQFHV��)RU�LQVWDQFH��
WKH� WLPLQJ� LQIRUPDWLRQ�IURP�*UHWD�WHOOV�XV�ZKHQ�WKH�VSHDNHU�LV�VD\LQJ�VRPHWKLQJ�HPRWLRQDO��
+HQFH� LW� LV� XVHG� WR� GLUHFW� WKH� FDPHUD� DW� WKH� VSHDNHU� VR� WKH� SOD\HU� GRHV� QRW�PLVV� HPRWLRQDO�
H[SUHVVLRQV�ZKLOH�DW�WKH�VDPH�WLPH�VKRZLQJ�WKH�RWKHU�SDUWLFLSDQWV�LQ�WKH�FRQYHUVDWLRQ��,GLRPV�
FDQ� EH� WKRXJKW� RI� DV� VWDWH� PDFKLQHV� ZKHUH� HDFK� QRGH� UHSUHVHQWV� D� FHUWDLQ� VKRW� W\SH�� )RU�
LQVWDQFH��WKH�WZR�WDON�LGLRP�LQ�)LJXUH����VWDUWV�ZLWK�DQ�HVWDEOLVKLQJ�DSH[�VKRW�WKDW�VKRZV�WKH�
FKDUDFWHUV� LQYROYHG�LQ�WKH�VLWXDWLRQ��7KHQ�LW�VZLWFKHV�WR�D�FORVH�XS�RI�HLWKHU�$�RU�%�RU�WR�DQ�
RYHU�WKH�VKRXOGHU�VKRW�IURP�$�WR�%��$V�WKH�VFHQH�SURJUHVVHV�WKH�FDPHUD�VZLWFKHV�EHWZHHQ�WKH�
GLIIHUHQW�VKRWV�DV�GLFWDWHG�E\�WKH�WUDQVLWLRQV�DQG�WKHLU�FRQGLWLRQV���

�

)LJXUH�����$�JHQHUDO�WZR�WDON�LGLRP���

6WDUW�

$SH[�$�%��

&ORVH�

XS�%��

&ORVH�

XS�$��

2YHU�WKH�

VKRXOGHU�$�%��
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,Q� DGGLWLRQ� WR� WKH� OLQH� RI� DFWLRQ� UXOH� WKHUH� DUH� DOVR� RWKHU� W\SHV� RI� FLQHPDWRJUDSKLF� UXOHV� RI�
WKXPE�WKDW�DUH�LPSRUWDQW�WR�FRQVLGHU��+H�HW��DO���������)RU�LQVWDQFH��VKRWV�VKRZLQJ�WKH�DFWRUV�
RI� D� VFHQH� VKRXOG�EH�XVHG� WR� HVWDEOLVK� WKH� VLWXDWLRQ� IRU� WKH�YLHZHU��+RZHYHU��QRQH�RI� WKHVH�
UXOHV� DUH� DXWRPDWLFDOO\� HQIRUFHG� E\� WKH� FLQHPDWRJUDSKHU�� 5DWKHU� LW� LV� XS� WR� WKH� DXWKRUV� RI�
LGLRPV� WR�PDNH�VXUH� WKDW� WKH\�DUH� IROORZHG�RU�QRW��,Q�VRPH�FDVHV�EUHDNLQJ�WKH�UXOHV�PD\�EH�
ZKDW�\RX�ZDQW�WR�GR��

������ 6FHQHV�

$� VFHQH� LQ� WKH� FLQHPDWRJUDSKHU¶V� YLHZ� FRUUHVSRQGV� WR� D� WXUQ�ZLWK� WKH� FRUUHVSRQGLQJ� )$3��
:$9�DQG�7,0� ILOHV��7KH�GXUDWLRQ�RI� D� VFHQH� LV� LQ�JHQHUDO�GHWHUPLQHG�E\� WKH� OHQJWK�RI� WKH�
)$3�:$9� ILOH�� +RZHYHU�� LI� WKH� ILOH� LV� YHU\� VKRUW� WKH� VFHQH� PD\� EH� µSDGGHG¶� WR� UHDFK� DQ�
DFFHSWDEOH�GXUDWLRQ��,Q�JHQHUDO�D�VFHQH�VKRXOG�QRW�EH�VKRUWHU�WKDQ�WKH�GXUDWLRQ�RI�D�VLQJOH�VKRW�
���VHFRQGV��EXW�FDQ�EH�DUELWUDULO\�ORQJ���

6FHQHV� KDYH� D� VHTXHQFH� RI� SUH�VKRWV�� D� VHTXHQFH� RI� VKRWV� EHORQJLQJ� WR� WKH� DFWXDO� )$3�
DQLPDWLRQ�DQG�D�VHTXHQFH�RI�SRVW�VKRWV��3RVW�DQG�SUH�VHTXHQFHV�FDQ�EH�XVHG�IRU�HVWDEOLVKLQJ�
DQG�FORVLQJ�VKRWV�RU�IRU�SDGGLQJ�WKH�VFHQH�ZLWK�VKRWV�LQ�FDVH�LW�LV�WRR�VKRUW�WR�LOOXVWUDWH�ZKDW�LV�
QHHGHG��)RU�LQVWDQFH��LI�WKH�VFHQH�LV�OHVV�WKDQ���VHFRQGV�ORQJ��WKH�FLQHPDWRJUDSKHU�PD\�DGG�DQ�
HVWDEOLVKLQJ� VKRW� WR� WKH� OLVW� RI� SUH�VKRWV�� LQVWHDG� RI� DGGLQJ� LW� WR� WKH� VHTXHQFH� RI� VKRWV�
EHORQJLQJ� WR� WKH� )$3� DQLPDWLRQ�� 3RVW� VKRWV� FDQ� EH� XVHG� WR� VKRZ� FKDQJLQJ� UHODWLRQV� RU� WR�
VLPSO\�NHHS� WKH�FDPHUD�RQ�WKH�WDUJHW�IRU�D�VKRUW�SHULRG�RI� WLPH�DIWHU� WKH�DQLPDWLRQ�ILQLVKHV��
DYRLGLQJ�MHUN\�FXWV��

�

���� &RORU�DQG�VKDSH�RI�SDQHOV�

7KDW�FRORU�DIIHFWV�RXU�HPRWLRQV�DQG�KRZ�ZH�SHUFHLYH�WKLQJV�LV�D�ZHOO�NQRZQ�IDFW��'HUHIHOGW�
DQG�%HUJJUXQG�������7KH�H[DFW�ZD\�LQ�ZKLFK�WKH\�DIIHFW�XV�GHSHQGV�RQ�PDQ\�IDFWRUV�VXFK�DV�
LQKHUHQW� SURSHUWLHV� RI� WKH� FRORU�� H[SHFWDWLRQV� DQG� SUHYLRXV� H[SHULHQFHV� DV� ZHOO� DV� FXOWXUDO�
DIILOLDWLRQ�� � )RU� LQVWDQFH�*RHWKH� FUHDWHG� D� FRORU�ZKHHO� VKRZLQJ� WKH� SV\FKRORJLFDO� HIIHFW� RI�
HDFK� FRORU�� +H� GLYLGHG� FRORUV� LQWR� WZR� JURXSV� �� WKH� SOXV� VLGH� �IURP� UHG� WKURXJK� RUDQJH� WR�
\HOORZ�� DQG� WKH� PLQXV� VLGH� �IURP� JUHHQ� WKURXJK� YLROHW� WR� EOXH��� &RORUV� RQ� WKH� SOXV� VLGH�
SURGXFH�H[FLWHPHQW�DQG�FKHHUIXOQHVV��&RORUV�RQ�WKH�PLQXV�VLGH�DUH�DVVRFLDWHG�ZLWK�ZHDNQHVV�
DQG�XQVHWWOHG�IHHOLQJV���

3UH� $QLP� 3RVW�

6FHQH�
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)LJXUH�����$�YDULDWLRQ�RI�*RHWKH¶V�FRORXU�ZKHHO�

7KH�VKDSH�RI�REMHFWV�FDQ�KDYH�VLPLODU�HIIHFWV�RQ�KRZ�ZH�SHUFHLYH�WKLQJV��:LWKLQ�ILHOGV�VXFK�
DV�LQGXVWULDO�GHVLJQ�� WKH�VKDSH�RI�REMHFWV�DQG�KRZ�WKH\�DUH�LQWHUSUHWHG�LV�DQ�LPSRUWDQW�WRSLF��
5RXQG� VKDSHV� ZLWK� VRIW� FXUYHV� DUH� JHQHUDOO\� LQWHUSUHWHG� DV� IULHQGO\� DQG� SRVLWLYH� ZKLOH�
DQJXODU��KDUGHU�VKDSHV�DUH�LQWHUSUHWHG�DV�PRUH�QHJDWLYH��0RQ|��������6WnKO�HW��DO�������&RPLF�
DUWLVWV� KDYH� HPEUDFHG� WKH� SRZHU� RI� VKDSH� DQG� RIWHQ� PDQLSXODWH� WKH� VKDSH� RI� SDQHOV� DQG�
³VSHHFK� EXEEOHV´� WR� FODULI\� ZKDW� LV� JRLQJ� RQ� LQ� D� VWULS� RU� WR� SURGXFH� GLIIHUHQW� HPRWLRQDO�
HIIHFWV��0F&ORXG����������

,QVSLUHG� E\� WKHVH� LGHDV� ZH� ZDQWHG� WR� XVH� VLPLODU� WHFKQLTXHV� LQ� WKH� FLQHPDWRJUDSKHU�� %\�
IUDPLQJ� VKRWV�ZH�DGG�D�QRQ�GLHJHWLF� HPRWLRQDO� FKDQQHO� WR� WKH� FLQHPDWRJUDSKLF�GLVSOD\� WKDW�
IXQFWLRQV� DV� DQ� DPSOLILHU�� (PRWLRQV� DQG� DWWLWXGHV� H[SUHVVHG� WKURXJK� IDFLDO� H[SUHVVLRQV��
JHVWXUHV�RU�ZRUGV�WKDW�QRUPDOO\�PD\�EH�KDUG�WR�GHWHFW�KDYH�D�FKDQFH�RI�FRPLQJ�WR�WKH�SOD\HU¶V�
DWWHQWLRQ���

������� ���� �

)LJXUH�����&RORXU�DQG�VKDSH�RI�IUDPHV�

7KH� FLQHPDWRJUDSKHU� XVHV� ERUGHUV� ZLWK� GLIIHUHQW� FRORXUV� DQG� VKDSHV� DURXQG� WKH� FDPHUD�
ZLQGRZV�WR�HQKDQFH�HPRWLRQV�DQG�VRFLDO�UHODWLRQV��)ROORZLQJ�WKH�WKHRULHV�RI�*RHWKH�D�EOXLVK�
IUDPH�ZRXOG�EH�XVHG�LQ�D�VLWXDWLRQ�ZKHQ�FKDUDFWHUV�DUH�VKRZLQJ�QHJDWLYH�HPRWLRQV�RU�ZKHQ�D�
UHODWLRQ�GHWHULRUDWHV��DQG�D�UHGGLVK�IUDPH�ZRXOG�EH�XVHG�ZKHQ�VKRZLQJ�SRVLWLYH�HPRWLRQV�RU�
ZKHQ�D�UHODWLRQ�LPSURYHV��6LPLODUO\�D�MDJJHG�IUDPH�FDQ�IRU�LQVWDQFH�PHDQ�WKDW�D�FKDUDFWHU�LV�
DQJU\�RU� WKDW� WKH� UHODWLRQ�EHWZHHQ� WZR�FKDUDFWHUV� LV� WHQVH��ZKLOH�D�VRIWO\� URXQGHG�IUDPH�FDQ�
PHDQ�WKDW�WKH�FKDUDFWHU�LV�IHHOLQJ�JRRG�RU�WKH�UHODWLRQ�LV�JRRG��)LJXUH����VKRZV�DQ�H[DPSOH�RI�
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VRPH�ERUGHUV�FRPELQLQJ�WKH�VKDSH�DQG�FRORXU�GLPHQVLRQV��:KHQ�DSSOLHG�GXULQJ�UXQWLPH�WKH�
ERUGHUV�DUH�VWUHWFKHG�WR�PDWFK�WKH�FXUUHQW�VL]H�DQG�DVSHFW�UDWLR�RI�WKH�FDPHUD�ZLQGRZV���

���� $QLPDWLQJ�FDPHUDV��

7KH�FLQHPDWRJUDSKHU�KDV�WKH�DELOLW\�WR�DQLPDWH�WKH�FDPHUD�ZLQGRZV�RQ�WKH�VFUHHQ�WR�LOOXVWUDWH�
H�J�� FKDQJLQJ� UHODWLRQV� E\� DOWHULQJ� WKH� GLVWDQFH� EHWZHHQ� WZR� FDPHUD� YLHZV� RQ� VFUHHQ�� $�
JURZLQJ� GLVWDQFH� ZRXOG� VLJQLI\� D� GHWHULRUDWLQJ� VRFLDO� UHODWLRQVKLS� ZKHUHDV� D� VKULQNLQJ�
GLVWDQFH� ZRXOG� VLJQLI\� WKH� RSSRVLWH�� 6LQFH� JURXS� G\QDPLFV� LV� D� YLWDO� SDUW� RI� WKH� JDPH�
VFHQDULR�� LW� LV� LPSRUWDQW� WKDW� WKLV�DVSHFW� LV�PDGH�FOHDU� WR�WKH�SOD\HU��,Q�FRPELQDWLRQ�ZLWK�WKH�
XVH�RI�ERUGHUV�WKLV�FDQ�UHVXOW�LQ�G\QDPLF�GLVSOD\V�LQVSLUHG�E\�FRPLFV�DV�LOOXVWUDWHG�LQ�)LJXUH�
����$JDLQ��ZKHQ�DQG�KRZ�WR�XVH�DQLPDWHG�FDPHUDV�LV�XS�WR�WKH�DXWKRU�RI�LGLRPV��

�������������������������

�

)LJXUH�����$QLPDWHG�FDPHUDV�

�

���� 6FULSWLQJ�

7R�PDNH�WKH�V\VWHP�PRUH�IOH[LEOH�PRVW�SDUWV�RI�WKH�FLQHPDWRJUDSKHU�DUH�VFULSWDEOH�XVLQJ�WKH�
/8$�H[WHQVLRQ�ODQJXDJH��,HUXVDOLPVFK\�HW��DO���������7KLV�PDNHV�LW�IDLUO\�HDV\�WR�FUHDWH�QHZ�
LGLRPV� RU� VKRW� W\SHV� ZLWKRXW� KDYLQJ� WR� UHEXLOG� WKH� V\VWHP�� )RU� LQVWDQFH� D� FDPHUD�PRYLQJ�
DORQJ�D�FXUYH�FDQ�EH�FRQVWUXFWHG�VLPSO\�E\�ZULWLQJ�DQ�DSSURSULDWH�VFULSW��
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�� (PRWLRQ�0RGHOLQJ�

,Q�WKH�HDUO\�VWDJHV�RI�WKH�SURMHFW�ZH�LPSOHPHQWHG�D�WH[W�EDVHG�YHUVLRQ�RI�WKH�JDPH�WKDW�XVHG�
DQ�HPRWLRQDO�PRGHO�EDVHG�RQ�5RVHPDQ¶V��������WKHRU\�RI�HPRWLRQV��$FFRUGLQJ�WR�WKLV�WKHRU\�
HPRWLRQV�DUH�DSSUDLVHG�DFFRUGLQJ�WR�D�VHW�RI�SDUDPHWHUV��)RU�LQVWDQFH��LV�WKH�HYHQW�WKDW�FDXVHG�
WKH� HPRWLRQ�PRWLYH� FRQVLVWHQW� RU�PRWLYH� LQFRQVLVWHQW"� ,V� WKH� HYHQW� WKDW� FDXVHG� WKH� HPRWLRQ�
VHOI�FDXVHG��RWKHU�FDXVHG�RU�FDXVHG�E\�FLUFXPVWDQFH"�,V�LW�FHUWDLQ�RU�XQFHUWDLQ�WKDW�WKH�HYHQW�
FDXVLQJ�WKH�HPRWLRQ�ZLOO�DFWXDOO\�RFFXU"��,V�WKH�SHUVRQ�LQ�KLJK�RU�ORZ�FRQWURO�RI�WKH�VLWXDWLRQ"��
�&RXOG�VKH�KDYH�GRQH�VRPHWKLQJ� WR�SUHYHQW� WKH�HYHQW� IURP�KDSSHQLQJ"��)RU� LQVWDQFH�� LI� WKH�
HYHQW� LV� FDXVHG� E\� VRPHRQH� HOVH� DQG� KDV� FRQVHTXHQFHV� WKDW� DUH� RSSRVLWLRQDO� WR� D� SHUVRQ¶V�
JRDOV�PRWLYHV�� WKHQ� DQJHU� ZLOO� SURWRW\SLFDOO\� DULVH�� 5RVHPDQ� SURSRVHV� ILYH� SDUDPHWHUV�
UHVXOWLQJ� LQ� D� WRWDO�RI����HPRWLRQV��)RU� WKH�SURWRW\SH�ZH�RQO\�XVHG� WZR�SDUDPHWHUV� �PRWLYH�
FRQVLVWHQF\�� PRWLYH� LQFRQVLVWHQF\� DQG� VHOI�FDXVHG� �� RWKHU�FDXVHG� �� FLUFXPVWDQFH�FDXVHG���
%DVHG�RQ�WKHLU�HPRWLRQDO�VWDWH�FKDUDFWHUV�ZRXOG�JHQHUDWH�QRQ�REWUXVLYH�HPRWLRQDO�H[SUHVVLRQV�
�LQ� WH[W�� WKDW� LQIRUPHG� WKH� SOD\HU� DERXW� WKHLU� VWDWH�� H�J�� ³(EED� IURZQV´�� 7KH� HPRWLRQV� DOVR�
SDUWO\� GHWHUPLQHG� KRZ� WKH� XVHU� FRXOG� QDYLJDWH� WKH� JDPH� VLQFH� FHUWDLQ� FKRLFHV� ZHUH� PDGH�
DYDLODEOH�RU�XQDYDLODEOH�GHSHQGLQJ�RQ�WKH�HPRWLRQDO�VWDWH�RI�WKH�FKDUDFWHUV���

7KH�PRGHO�ZDV�TXLWH�UXGLPHQWDU\��,W�FRXOG�QRW�KDQGOH�PL[HG�HPRWLRQV�DQG�GLG�QRW�KDYH�DQ\�
DXWRPDWLF� GHFD\� IXQFWLRQ�� DPRQJ� RWKHU� WKLQJV�� +HQFH� ZH� SODQQHG� WR� PRYH� WR� WKH� 0,1'�
HPRWLRQ�PRGXOH�LQ�ODWHU�SURWRW\SHV�DV�LW�RYHUFRPHV�WKH�VKRUWFRPLQJV�RI�RXU�LQLWLDO�PRGHO��DQG�
ZH�LQWHJUDWHG�0,1'�ZLWK�SURWRW\SH���E\�ZULWLQJ�DSSURSULDWH�-DYD�ZUDSSHUV���+RZHYHU��DV�WKH�
SURMHFW�SURFHHGHG�VHYHUDO�SUREOHPDWLF�LVVXHV�EHFDPH�DSSDUHQW��

2QH�LVVXH�LV� WKDW� WKH�0,1'�PRGXOH�LV�GHVLJQHG�IRU�VFHQDULRV�FRQWDLQLQJ�DW�PRVW� WZR�DJHQWV�
ZKHUH� WKH� XVHU� LV� RQH� RI� WKRVH� DJHQWV�� �&XUUHQWO\�0,1'� LV� FDSDEOH� RI�PRGHOLQJ� WKH� HYHQW�
EDVHG�HPRWLRQV�IURP�WKH�2&&�PRGHO��

• MR\��GLVWUHVV�
• KRSH��IHDU�
• HQY\��JORDWLQJ�
• KDSS\�IRU�DQG�VRUU\�IRU�

,Q� FRQWUDVW� WKH� SDUW\� JDPH� LV� D� WKUHH�DJHQW� VFHQDULR��ZKLFK�PHDQV� WKDW�0,1'� LQ� LWV� FXUUHQW�
LQFDUQDWLRQ�FDQQRW�EH�GLUHFWO\�XVHG��2QH�VROXWLRQ�ZRXOG�EH� WR�XVH� VHYHUDO�0,1'V� WR�PRGHO�
WKH� UHODWLRQVKLSV� EHWZHHQ� WKH� DJHQWV�� +RZHYHU�� WKHUH� DUH� VHYHUDO� WKHRUHWLFDO� DQG� SUDFWLFDO�
SUREOHPV�ZLWK�WKLV�DSSURDFK��)RU�LQVWDQFH��LW�LV�XQFOHDU�KRZ�WKH�RXWSXWV�IURP�VHYHUDO�GLIIHUHQW�
0,1'�PRGXOHV� LQWHUDFW�ZLWK� HDFK� RWKHU�� ,W� LV� DOVR� XQFOHDU�ZKDW� WKH� UHVXOW�ZRXOG� EH� LI� RQH�
PRGHO� VWDWHV� WKDW� WKH� FKDUDFWHU� IHHOV� MR\� DQG� WKH� RWKHU� GLVWUHVV�� $QRWKHU� PRUH� FRPSOH[�
H[DPSOH� LV� LI� DQ� DJHQW� IHHOV� KDSS\�IRU� RQH� DJHQW� EXW� VRUU\�IRU� DQRWKHU� DJHQW�� 7KHUH�ZRXOG�
SUREDEO\�EH�VRPH�LQWHUDFWLRQ�EHWZHHQ�WKHVH�HPRWLRQV�WKDW�ZRXOG�QHHG�WR�EH�UHVROYHG��

,Q�DGGLWLRQ�D�FORVHU�VFUXWLQ\�RI�WKH�W\SH�RI�GLDORJXHV�JHQHUDWHG�E\�WKH�WKLUG�SURWRW\SH�UHYHDOHG�
WKDW� WKH� SUHYDLOLQJ� HPRWLRQV� LQ� WKH� GLDORJXHV� IDOO� VRPHZKDW� RXWVLGH� WKH� FDWHJRULHV� DERYH��
7KXV�� XVLQJ� 0,1'� WR� PRGHO� HPRWLRQV� LQ� WKH� DJHQWV� ZRXOG� QRW� DOWHU� WKHLU� EHKDYLRXU� YHU\�
PXFK��LI�DW�DOO��

$V�PHQWLRQHG��IURP�D�VRIWZDUH�HQJLQHHULQJ�SRLQW�RI�YLHZ�WKH�0,1'�PRGXOH�ZDV�VXFFHVVIXOO\�
LQWHJUDWHG� LQWR� WKH� ILQDO�SURWRW\SH�� �+RZHYHU��JLYHQ� WKH� ODWWHU�FRQVLGHUDWLRQV�D�GHFLVLRQ�ZDV�
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PDGH� QRW� WR� FUHDWH� 0,1'� PRGHOV� IRU� WKH� DJHQWV� DV� WKH� HIIRUW� LQYROYHG� ZRXOG� KDYH� EHHQ�
FRQVLGHUDEOH��DQG�QRW�MXVWLILDEOH�JLYHQ�WKH�DLPV�RI�WKH�SURWRW\SH��
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