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NQRZOHGJH�RQWR�WKH�,QWHUQHW�HYHU\�PLQXWH���+RZHYHU��WKH�LQFUHGLEOH�VSHHG�RI�
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8QOLNH�H[SOLFLW�UDWLQJV��LPSOLFLW�UDWLQJV�GR�QRW�UHTXLUH�XVHUV�WR�H[SOLFLWO\�UDWH�WKH�

SDJHV�EHLQJ�YLHZHG���,PSOLFLW�UDWLQJV�LQGLUHFWO\�LPSO\�D�SUHIHUHQFH�IRU�DQ�REMHFW���,QVWHDG�

ZH�GHSHQG�RQ�XVHU�DFWLRQV��RU�XVHU�SDWWHUQV�RI�EHKDYLRU��WR�SUHGLFW�WKHLU�OHYHO�RI�LQWHUHVW���

8VHU�DFWLRQV�SURYLGLQJ�LPSOLFLW�UDWLQJ�PD\�LQFOXGH�WLPH�VSHQW�RQ�SDJH��PRYHPHQWV�RI�WKH�

PRXVH��RU�FRS\LQJ�FRQWHQWV�RI�WKH�SDJH����
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���� 3UHYLRXV�3UREOHP�

�

7KH�SUHYLRXV�043��FDOOHG�WKH�&XULRXV�%URZVHU�>/H�	�:DVHGD������@��ZDV�GRQH�

WZR�\HDUV�DJR���7KH�&XULRXV�%URZVHU�SURMHFW�LPSOHPHQWHG�D�EURZVHU��EDVHG�RQ�0LFURVRIW�

,QWHUQHW�([SORUHU������ZKLFK�FROOHFWHG�LPSOLFLW�XVHU�DFWLRQV��VXFK�DV�WKH�QXPEHU�RI�FOLFNV�

RQ�D�SDJH��DV�ZHOO�DV�DVNLQJ�WKH�XVHU�WR�H[SOLFLWO\�UDWH�WKHLU�LQWHUHVW�IRU�HDFK�SDJH��7KH\�

FRPSDUHG�WKHVH�LPSOLFLW�DQG�H[SOLFLW�LQGLFDWRUV�WR�ILQG�FRUUHODWLRQV�WKDW�ZRXOG�DOORZ�WKH�

XVHU¶V�LPSOLFLW�DFWLRQV�RQ�WKH�:HE�SDJH�WR�SUHGLFW�WKH�XVHU¶V�H[SOLFLW�LQWHUHVW�UDWLQJ�IRU�WKH�

:HE�SDJH��

7KH�FRQFOXVLRQ�IURP�WKH�&XULRXV�%URZVHU�SURMHFW�ZDV�WKDW�WKHUH�ZHUH�FRUUHODWLRQV�

EHWZHHQ�VRPH�LPSOLFLW�UDWLQJV�DQG�WKH�H[SOLFLW�LQWHUHVW�UDWLQJV�IRU�:HE�SDJHV��7KH�XVHU�

DFWLRQV�WKDW�WKH\�IRXQG�WR�EH�JRRG�LPSOLFLW�LQGLFDWRUV�RI�LQWHUHVW�ZHUH�WKH�WLPH�VSHQW�RQ�D�

:HE�SDJH��WKH�WLPH�VSHQW�UHDGLQJ�D�:HE�SDJH�DQG�WKH�FRPELQDWLRQ�RI�WLPH�VSHQW�VFUROOLQJ�

ZLWK�WKH�PRXVH�DQG�WKH�NH\ERDUG��7KH\�IRXQG�WKDW�WKH�VWURQJHVW�FRUUHODWLRQ�EHWZHHQ�

LPSOLFLW�DFWLRQV�DQG�H[SOLFLW�LQWHUHVW�UDWLQJV�ZDV�WKH�WLPH�VSHQW�RQ�D�:HE�SDJH��6RPH�RI�

WKH�XVHU�DFWLRQV�WKDW�ZHUH�QRW�JRRG�LQGLFDWRUV�RI�LQWHUHVW�ZHUH�WKH�QXPEHU�RI�PRXVH�FOLFNV�

RQ�WKH�EURZVHU�ZLQGRZ��WKH�WLPH�VSHQW�PRYLQJ�WKH�PRXVH�DQG�WKH�DPRXQW�RI�VHSDUDWH�

NH\ERDUG�VFUROOLQJ�DQG�PRXVH�VFUROOLQJ��

2XU�SURMHFW¶V�PHWKRGRORJ\�WR�H[WHQG�D�SUHYLRXV�043��WKH�&XULRXV�%URZVHU�>/H�

	�:DVHGD������@��LV�WR�HQKDQFH�WKH�&XULRXV�%URZVHU�VR�WKDW�LW�FDSWXUHV�PRUH�

UHODWLRQVKLSV�EHWZHHQ�XVHUV¶�H[SOLFLW�UDWLQJ�DQG�WKHLU�LPSOLFLW�UDWLQJV�ZKLOH�WKH\�DUH�

QDYLJDWLQJ�WKH�:HE���7KH�UHVXOWV�RI�WKH�SUHYLRXV�043�DOORZHG�WKLV�QHZ�SURMHFW�WR�H[SORUH�

DGGLWLRQDO�LPSOLFLW�LQGLFDWRUV�DQG�WR�ILQG�RQHV�WKDW�ZHUH�PRUH�PHDQLQJIXO��7KH�&XULRXV�
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%URZVHU�SURMHFW�HVWDEOLVKHG�D�IUDPHZRUN�IRU�WKLV�SURMHFW��KRZHYHU�WKHUH�ZHUH�VRPH�

SUREOHPV�WU\LQJ�WR�XVH�WKH�&XULRXV�%URZVHU�ZLWK�FXUUHQW�:HE�VLWHV��

7KH�PDQ\�DGYDQFHV�LQ�WKH�GHVLJQ�RI�:HE�SDJHV�DQG�LQSXW�GHYLFHV�PD\�KDYH�FDXVHG�

VRPH�RI�WKH�ROG�LPSOLFLW�UDWLQJV�WR�EH�LQFRUUHFW�RU�LQVLJQLILFDQW��$OVR��ZLWK�WKH�DYDLODELOLW\�

RI�0LFURVRIW�,QWHUQHW�([SORUHU�����DV�WKH�EDVH�IRU�D�&XULRXVHU�%URZVHU��LW�PD\�EH�SRVVLEOH�

WR�GHWHFW�QHZ�DQG�EHWWHU�LPSOLFLW�UDWLQJV�WKDW�ZHUH�XQDYDLODEOH�WR�WKH�&XULRXV�%URZVHU�

SURMHFW�WZR�\HDUV�DJR��:LWK�WKHVH�FKDQJHV�WR�WKH�:HE�EURZVLQJ�H[SHULHQFH�LQ�PLQG��WKLV�

SURMHFW�VHW�RXW�WR�ILQG�WKH�VLJQLILFDQFH�RI�D�QHZ�VHW�RI�LPSOLFLW�LQGLFDWRUV��

,Q�WKH�UHVW�RI�WKLV�UHSRUW�ZH�GHVFULEH�LQ�GHWDLO�WKH�VWHSV�ZH�ZHQW�WKURXJK�WR�

FRPSOHWH�WKLV�H[SHULPHQW����:H�GHVFULEH�UHODWHG�UHVHDUFK��&KDSWHU�����JLYH�DQ�RYHUDOO�

YLHZ�RI�WKH�UHSRUW�LQ�WKH�PHWKRGRORJ\�VHFWLRQ��&KDSWHU����DQG�ZULWH�DERXW�WKH�PLQL�

H[SHULPHQW�WKDW�ZH�FRQGXFWHG��&KDSWHU����ZKLFK�ZH�XVHG�WR�PDNH�GHVLJQ�GHFLVLRQV���

7KHQ�ZH�JLYH�D�GHWDLOHG�GHVFULSWLRQ�RI�WKH�RYHUDOO�GHVLJQ�RI�WKH�&XULRXVHU�%URZVHU¶V�

LQWHUIDFH��&KDSWHU����DQG�LWV�LPSOHPHQWDWLRQ��FRGH�DQG�DOJRULWKPV���&KDSWHU������:LWK�WKH�

EURZVHU�GHVFULSWLRQ�FRPSOHWHG�ZH�GHVFULEH�WKH�H[SHULPHQW�GHVLJQ��&KDSWHU����DQG�WKH�

H[SHULPHQW�LPSOHPHQWDWLRQ��&KDSWHU������7KHQ�ZH�DQDO\]H�WKH�UHVXOWV�RI�WKH�H[SHULPHQW�

�&KDSWHU����DQG�FRPSDUH�WKH�UHVXOWV�WR�RXU�LQLWLDO�JRDOV�WR�VHH�ZKDW�FRQFOXVLRQV�ZH�FDQ�

GUDZ�DV�ZHOO�DV�GLVFXVVLQJ�SRVVLEOH�LPSURYHPHQWV�WR�WKH�UHVHDUFK�DQG�WKH�UHSRUW��&KDSWHU�

�����

�

�

�

�

�

�

�

�
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�

&KDSWHU����5HODWHG�:RUN�

���� &XULRXV�%URZVHU�043�

� 7KLV�SURMHFW�LV�D�FRQWLQXDWLRQ�RI�D�SUHYLRXV�043�DOVR�GRQH�DW�:3,���0XFK�RI�WKH�

UHVHDUFK�DQG�GHVLJQ�DVSHFWV�RI�WKLV�SURMHFW�DUH�EDVHG�RQ�WKH�ZRUN�DOUHDG\�GRQH�E\�WKH�

&XULRXV�%URZVHU�043��/H�	�:DVHGD����������7KH�IROORZLQJ�LV�D�EULHI�VXPPDU\�RI�WKH�

&XULRXV�%URZVHU�UHSRUW��

�

������ &XULRXV�%URZVHU�,QWURGXFWLRQ�DQG�$SSURDFK�

7KH�&XULRXV�%URZVHU�043�WULHG�WR�GHWHUPLQH�LI�WKHUH�LV�D�VWURQJ�FRUUHODWLRQ�

EHWZHHQ�LPSOLFLW�UDWLQJV�DQG�H[SOLFLW�UDWLQJV���7KH�EURZVHU�EXLOW�IRU�WKH�043�DVNHG�IRU�

WKH�H[SOLFLW�UDWLQJ�RI�HDFK�SDJH�YLVLWHG�DQG�DOVR�PRQLWRUHG�LPSOLFLW�DFWLRQV�VXFK�DV�WKH�

WLPH�VSHQW�RQ�WKH�:HE�SDJH�RU�WKH�WLPH�PRYLQJ�WKH�PRXVH���7KH�UHODWLRQVKLSV�EHWZHHQ�

WKH�H[SOLFLW�DQG�LPSOLFLW�UDWLQJV�ZHUH�WKHQ�WHVWHG�IRU�VLJQLILFDQFH�E\�XVLQJ�VWDWLVWLFDO�

WHVWLQJ����

$IWHU�VRPH�UHVHDUFK�RQ�SULRU�ZRUN�WKDW�VWXGLHG�LPSOLFLW�UDWLQJV��WKH�GHYHORSHUV�RI�

WKH�RULJLQDO�EURZVHU�GHFLGHG�WR�PRQLWRU�WKHVH�XVHU�DFWLRQV��

• 7LPH�VSHQW�RQ�D�SDJH��

• 7LPH�VSHQW�UHDGLQJ�D�SDJH��

• 7LPH�VSHQW�PRYLQJ�WKH�PRXVH��
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• 7KH�QXPEHU�RI�PRXVH�FOLFNV��

• 7LPH�VSHQW�VFUROOLQJ�XVLQJ�WKH�PRXVH���

• 7LPH�VSHQW�VFUROOLQJ�XVLQJ�WKH�NH\ERDUG��

• 9DULRXV�FRPELQDWLRQV�RI�WKH�DERYH��

7KH�GHYHORSHUV�FKRVH�WKHVH�LPSOLFLW�LQGLFDWRUV�WR�EH�PRQLWRUHG�EHFDXVH�UHVHDUFK�

SXEOLFDWLRQV�VXJJHVWHG�WKDW�WKHUH�DUH�VWURQJ�FRUUHODWLRQV�EHWZHHQ�WKHP�DQG�WKH�XVHUV�

SUHIHUHQFH�IRU�WKH�SDJH���6RPH�ZHUH�DOVR�FKRVHQ�EHFDXVH�WKURXJK�WKHLU�RZQ�REVHUYDWLRQV��

WKH�GHYHORSHUV�K\SRWKHVL]HG�WKDW�WKHUH�ZDV�D�FRUUHODWLRQ����

,Q�RUGHU�WR�PRQLWRU�WKRVH�RFFXUUHQFHV��D�PRQLWRULQJ�WRRO�ZDV�QHHGHG���6LQFH�WKHUH�

ZDV�QR�VDWLVIDFWRU\�PRQLWRULQJ�WRRO�DYDLODEOH��/H�DQG�:DVHGD�KDG�WR�FUHDWH�WKHLU�RZQ�

:HE�EURZVHU�WKDW�FRUUHFWO\�LQWHUSUHWHG�+70/�FRGH�DQG�DOVR�PRQLWRUHG�WKH�DFWLRQV�

PHQWLRQHG�DERYH����

�

������ &XULRXV�%URZVHU�3URJUDP�'HVLJQ�

7KH�EURZVHU�WKDW�ZDV�FUHDWHG�LV�FDOOHG�WKH�&XULRXV�%URZVHU���7KH�GHVLJQ�RI�WKH�

EURZVHU�ZDV�TXLWH�FRPSOH[�GXH�WR�WKH�ODFN�RI�RSHQ�VRXUFH�:HE�EURZVHUV���7KH�PRVW�

SRSXODU�EURZVHUV�DW�WKH�WLPH�ZHUH�1HWVFDSH�DQG�0LFURVRIW�,QWHUQHW�([SORUHU��EXW�QHLWKHU�

RI�WKHP�KDYH�RSHQ�VRXUFH�FRGH�IRU�HDV\�HGLWLQJ���7KHUH�ZDV�0R]LOOD��ZKLFK�ZDV�RSHQ�

VRXUFH��EXW�FRXOG�QRW�SHUIHFWO\�UHQGHU�+70/����

7KHLU�ILQDO�GHFLVLRQ�ZDV�WR�XVH�9LVXDO�%DVLF�DQG�FUHDWH�D�QHZ�EURZVHU���7KH�

DGYDQWDJH�RI�FUHDWLQJ�WKH�&XULRXV�%URZVHU�LQ�9LVXDO�%DVLF�LV�WKDW�WKH�,(�����+70/�

UHQGHULQJ�HQJLQH��ZKLFK�FDQ�UHQGHU�+70/�ZHOO��FDQ�EH�HPEHGGHG�LQ�LW���$OVR��9LVXDO�
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%DVLF�FDQ�FDWFK�HYHQWV�VXFK�DV�PRXVH�PRYHPHQW�DQG�NH\ERDUG�DFWLYLW\�RQ�RSHUDWLQJ�

V\VWHPV�GHYHORSHG�E\�0LFURVRIW���$QRWKHU�DGYDQWDJH��IRU�H[DPSOH��LV�WKDW�9LVXDO�&���

FRPSRQHQWV�FDQ�DOVR�EH�LQFOXGHG�IRU�H[WUD�KHOS�LI�QHHGHG����

�

������ &XULRXV�%URZVHU�*8,�'HVLJQ�DQG�,QVWDOODWLRQ��

7KH�FUHDWLRQ�RI�WKH�&XULRXV�%URZVHU�WRRN���ZHHNV���7KH�ILQDO�SURGXFW�GHWHFWV�DOO�

WKH�LPSOLFLW�HYHQWV�WKH\�SURSRVHG�WR�PRQLWRU���7R�UHFRUG�WKH�XVHU¶V�H[SOLFLW�UDWLQJ��WKH\�

PDGH�D�SRS�XS�ZLQGRZ�WKDW�DVNHG�WKH�XVHU�WR�UDWH�HDFK�SDJH�ZKHQ�DV�WKH�XVHU�OHDYHV�WKDW�

SDJH���7KH�(YDOXDWLRQ�,QWHUIDFH�SRS�XS�ZLQGRZ�LV�VKRZQ�KHUH�LQ�ILJXUH��������

�

)LJXUH�������(YDOXDWLRQ�,QWHUIDFH�

�

7KH�*8,�RI�WKH�FUHDWHG�EURZVHU�ZDV�YHU\�VLPLODU�WR�WKH�IRUPDW�RI�WKH�,QWHUQHW�([SORUHU�

�����VLQFH�WKDW�ZDV�WKH�EURZVHU�LQVWDOOHG�IRU�WKH�FRPSXWHUV�LQ�WKH�ODE���$OVR�WKH�,(�EURZVHU�

LV�RQH�RI�WKH�PRVW�SRSXODU�EURZVHUV�DYDLODEOH�IRU�WKH�3&�SODWIRUP���7KHLU�LQWHUIDFH�LV�

VKRZQ�KHUH�LQ�ILJXUH�����DQG�WKH�LQWHUIDFH�IRU�,QWHUQHW�([SORUHU�����LV�VKRZQ�LQ�ILJXUH������
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�

)LJXUH�������7KH�*8,�RI�WKH�&XULRXV�%URZVHU�

�

�
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)LJXUH�������7KH�*8,�RI�,QWHUQHW�([SORUHU�����

�

�

������ &XULRXV�%URZVHU�$QDO\VLV�DQG�5HVXOWV�

7KH�&XULRXV�%URZVHU�ZDV�LQVWDOOHG�RQ����FRPSXWHUV�LQ�WKH�$'3�ODE�DQG�:,1(�

/DE�ZLWK�WKH�SHUPLVVLRQ�RI�WKH�:3,�&6�GHSW�DQG�WKH�&&&���7KH�H[SHULPHQW�ZDV�

FRQGXFWHG�IRU���ZHHNV�ZLWK�:3,�VWXGHQWV�IURP�0DUFK����������WR�0DUFK������������7KH�

DQDO\VLV�RI�WKH�GDWD�ZDV�GRQH�ZLWKLQ���ZHHNV�DIWHU�WKH�H[SHULPHQWV�ZHUH�ILQLVKHG��7KH�

DFFXUDF\�RI�WKH�LPSOLFLW�UDWLQJV�ZDV�GHWHUPLQHG�E\�XVLQJ�WKH�H[SOLFLW�UDWLQJV�DV�WKH�EDVH���
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)RU�WKH�DQDO\VLV��RQO\�GDWD�FORVH�WR�WKH�PHGLDQ�ZDV�ORRNHG�DW���7KHUH�ZHUH�PDQ\�RXWOLHUV�

WKDW�PLJKW�KDYH�EHHQ�FDXVHG�E\�WKH�GLIIHUHQW�HUURUV�WKDW�XVHUV�KDG����

$V�SDUW�RI�WKH�DQDO\VLV��WKH�.UXVNDO�:DOOLV�WHVW�ZDV�XVHG�WR�ILQG�WKH�GHJUHH�RI�

LQGHSHQGHQFH�RI�WKH�PHGLDQV�DPRQJ�H[SOLFLW�UDWLQJ�JURXSV���7KHVH�WHVWV�GHFLGH�LI�WKH�

PHGLDQ�RI�HDFK�LPSOLFLW�UDWLQJ�KDV�D�FRUUHODWLRQ�ZLWK�WKH�H[SOLFLW�UDWLQJ�JURXS�RYHU�����

FRQILGHQFH�LQWHUYDOV���7KH�����FRQILGHQFH�LQWHUYDO�LV�ZKHUH�WKH�UHVXOW�ZRXOG�RFFXU�

UDQGRPO\�OHV�WKDQ����RI�WKH�WLPH���7KHQ�EDVLF�VWDWLVWLFDO�WHVWV�ZHUH�DSSOLHG�WR�HDFK�UDWLQJ���

$IWHU�WKH�.UXVNDO�:DOOLV�WHVWV��FRPELQDWLRQV�RI�UDWLQJ�ZHUH�WHVWHG��KRSLQJ�WR�ILQG�JUHDWHU�

FRUUHODWLRQV�EHWZHHQ�LPSOLFLW�UDWLQJV�DQG�WKH�H[SOLFLW�UDWLQJ���$IWHU�DOO�WKH�LQGLYLGXDO�

WHVWLQJ�DQG�FRPELQHG�WHVWLQJ��WKH\�SURGXFHG�WKH�UHVXOW�VKRZQ�LQ�7DEOH�������

�

,QWHUHVW�,QGLFDWRUV� 5HVXOW��

7LPH�VSHQW�RQ�SDJH� *RRG�

7LPH�VSHQW�UHDGLQJ�D�SDJH� *RRG�

7LPH�VSHQW�PRYLQJ�WKH�PRXVH��PRYHPHQWV�DQG�

FOLFNV�FRPELQHG��
1RW�*RRG�

1XPEHU�RI�OHIW�PRXVH�FOLFNV� %DG�

7LPH�VSHQW�VFUROOLQJ�XVLQJ�WKH�PRXVH� 1RW�*RRG�

7LPH�VSHQW�VFUROOLQJ�XVLQJ�WKH�NH\ERDUG� 1RW�*RRG�

7LPH�VSHQW�VFUROOLQJ�XVLQJ�WKH�PRXVH�DQG�E\�WKH�

NH\ERDUG�
*RRG�

7LPH�VSHQW�UHDGLQJ�D�SDJH���WLPH�VSHQW�PRYLQJ�WKH�

PRXVH���VFUROOLQJ�XVLQJ�WKH�NH\ERDUG�
*RRG�

�

7DEOH�������7KH�*8,�RI�,QWHUQHW�([SORUHU�����
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������ &XULRXV�%URZVHU�6XPPDU\�

7KH\�IRXQG�WKDW�WKHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�DFFXUDF\�RI�SUHGLFWLRQ�

EHWZHHQ�WKH�WLPH�VSHQW�RQ�D�SDJH�DQG�WKH�FRPELQHG�LQGLFDWRU��WKH�WLPH�VSHQW�UHDGLQJ�D�

SDJH�DQG�WKH�WLPH�VSHQW�VFUROOLQJ�E\�WKH�PRXVH�DQG�E\�WKH�NH\ERDUG����$OVR�WKH�WZR�

VWURQJHVW�FRUUHODWLRQV�EHWZHHQ�LPSOLFLW�LQGLFDWRUV�DQG�H[SOLFLW�LQGLFDWRUV�RFFXUUHG�ZLWK�

WKH�WLPH�VSHQW�RQ�SDJH�DQG�WKH�FRPELQDWLRQ�RI�WLPH�UHDGLQJ�D�SDJH�DQG�WKH�WLPH�VSHQW�

VFUROOLQJ����

�

������ 5HOHYDQFH�7R�2XU�043�

� 7KH�&XULRXV�%URZVHU�043�ZDV�D�YHU\�JRRG�UHVRXUFH�WR�VWXG\�VLQFH�WKH�FXUUHQW�

043�LV�D�FRQWLQXDWLRQ�RI�WKDW�SURMHFW���7KHLU�UHSRUW�FRQWDLQV�DOO�WKH�GHVLJQ�GHFLVLRQV�DQG�

WKHLU�PRWLYDWLRQ�IRU�WKH�GHVLJQ���7KLV�SURMHFW�IROORZHG�WKH�ROG�043��EXW�DOVR�GHOHWHG�DQG�

DGGHG�VWHSV�ZKHUH�DSSURSULDWH���7KH�&XULRXV�%URZVHU�SURMHFW�ZDV�FRQGXFWHG�WZR�\HDUV�

EHIRUH�WKLV�RQH�VR�PDQ\�QHZ�LPSOLFLW�PRQLWRULQJ�WHFKQLTXHV�KDYH�EHHQ�GHYHORSHG�WKDW�

PLJKW�EH�XVHG�WR�LPSURYH�WKH�ROG�&XULRXV�%URZVHU���,Q�WKH�ROG�043��WKH�HLJKW�W\SHV�RI�

LPSOLFLW�UDWLQJV�OLVWHG�LQ�7DEOH�����ZHUH�FKRVHQ�FDUHIXOO\�IRU�WKHLU�SRVVLEOH�UHOHYDQFH���

'XH�WR�WKH�FKDQJHV�RI�GHVLJQV�RI�LQSXW�GHYLFHV�DQG�QHZ�WHFKQRORJ\�LQ�PDNLQJ�:HE�VLWHV��

WKHVH�W\SHV�RI�LPSOLFLW�UDWLQJV�QHHG�WR�EH�UHHYDOXDWHG���7KLV�SURMHFW�HYDOXDWHV�WKH�FKRVHQ�

LPSOLFLW�UDWLQJV�IURP�WKH�&XULRXV�%URZVHU�043�DQG�DGGV�QHZ�RQHV��

����

�

�
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���� 6XPPDU\�RI�3UHVHQW�3XEOLFDWLRQV�

,Q�WKLV�VHFWLRQ�ZH�UHYLHZ�UHFHQW�SXEOLFDWLRQV�WKDW�UHODWH�WR�,PSOLFLW�5DWLQJ��VXFK�DV�

PRXVH�PRYHPHQW�GHWHFWLRQ��

������ �$GDSWLYH�:HE�VLWHV��&RQFHSWXDO�&OXVWHU�0LQLQJ��

'HVLJQLQJ�D�:HE�VLWH�WKDW�\LHOGV�WR�HYHU\�XVHU¶V�GHPDQGV�LV�YHU\�FRPSOH[�DQG�

KDUG���1R�RQH�GHVLJQ�LV�SHUIHFW�IRU�HYHU\RQH��VR�WKDW�LV�ZK\�PDNLQJ�D�SHUIHFW�:HE�VLWH�

PHDQV�PDNLQJ�LW�DGDSWLYH�WR�XVHUV���:LWK�WKDW�GHJUHH�RI�FRPSOH[LW\��VRPH�$UWLILFLDO�

,QWHOOLJHQFH��$,��WHFKQRORJ\�ZRXOG�EH�QHHGHG���$,�GHYHORSHUV�UHVSRQGHG�ZLWK�WKH�

FRQFHSW�RI�³FRQFHSWXDO�FOXVWHU�PLQLQJ´����

&RQFHSWXDO�FOXVWHU�PLQLQJ�LV�GHILQHG�DV��³JLYHQ�D�FROOHFWLRQ�RI�REMHFWV��D�SDLU�ZLVH�

VLPLODULW\�PHDVXUH�RYHU�WKRVH�REMHFWV��DQG�D�FRQFHSWXDO�ODQJXDJH�IRU�GHVFULELQJ�WKHP��ZH�

VHDUFK�IRU�D�VPDOO�VHW�RI�FRKHVLYH�FOXVWHUV�WKDW�FRUUHVSRQG�WR�FRQFHSWV�H[SUHVVLEOH�LQ�WKH�

ODQJXDJH´��3HUNRZLW]�	�(W]LRQL����������7KH�QHZ�FRQFHSWXDO�FOXVWHU�PLQLQJ�DOJRULWKPV�

KDYH�RXWSHUIRUPHG�WUDGLWLRQDO�FOXVWHULQJ�DOJRULWKPV���7KH�QHZ�DOJRULWKP�LV�DOVR�FDOOHG�

³3DJH*DWKHU´�DQG�LW�ZDV�SURYHQ�WR�HYHQ�EXLOG�D�EHWWHU�LQGH[�SDJH�WKDQ�KXPDQ�:HE�

GHVLJQHUV���7KH�UHDVRQ�LV�WKDW�3DJH*DWKHU�LJQRUHG�WKH�KXPDQ¶V�LQWXLWLRQ�DERXW�:HE�

GHVLJQ�DQG�UHSODFHG�LW�ZLWK�D�VWDWLVWLFDO�DSSURDFK����

� 7KH�UHVXOWV�IURP�RXU�SURMHFW�ZRXOG�DOORZ�DQ�DGDSWLYH�VLWH�WR�PDNH�PRGLILFDWLRQV�

WR�WKHLU�VLWH�ZLWKRXW�DVNLQJ�WKH�XVHU�DQ\�TXHVWLRQV���7KH\�ZRXOG�EH�DEOH�WR�XVH�LPSOLFLW�

UDWLQJV�WR�GHWHUPLQH�ZKDW�WKH�XVHU�IRXQG�LQWHUHVWLQJ�RQ�WKH�VLWH�RU�LI�WKH�XVHU�ILQGV�WKH�VLWH�

LQWHUHVWLQJ�DW�DOO��DQG�WKH�VLWH�FRXOG�PDNH�PRGLILFDWLRQV�GHSHQGLQJ�RQ�ZKDW�WKH\�IRXQG��
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������ �&RQWHQWV�RU�*UDSKLFV��

� �&RQWHQWV�RU�*UDSKLFV��LV�DQ�DUWLFOH�WKDW�GHVFULEHV�DQ�HYDOXDWLRQ�RI�D�GDWDVHW�IURP�

D�ODUJH�:HE�VLWH�UDWLQJ�JURXS�>6LQKD��+HDUVW��	�,YRU\������D@���7KH�VWXG\�ZDV�FRQGXFWHG�

XVLQJ�WKH�:HE�VLWH�GDWDVHW�RI�WKH�:HEE\�$ZDUGV��������7KLV�GDWDVHW�FRQVLVWV�RI�QHDUO\�

�����GLIIHUHQW�:HE�VLWHV��UDWHG�EDVHG�RQ�FRQWHQW��VWUXFWXUH�	�QDYLJDWLRQ��YLVXDO�GHVLJQ��

IXQFWLRQDOLW\��LQWHUDFWLYLW\��DQG�RYHUDOO�H[SHULHQFH���$ERXW�����MXGJHV�IURP�WKH�

,QWHUQDWLRQDO�$FDGHP\�RI�'LJLWDO�$UWV�	�6FLHQFHV�FKRVH�WKH�VXEVHW�RI�WKH������:HE�VLWHV�

WKDW�PDGH�LW�WR�WKH�5HYLHZ�FDWHJRU\���7KH������:HE�VLWHV�ZHUH�VHSDUDWHG�LQWR����GLIIHUHQW�

FDWHJRULHV�EDVHG�RQ�WKHLU�FRQWHQW���7KH�MXGJHV�KDG�VL[�GLIIHUHQW�DVSHFWV�E\�ZKLFK�WKH\�

ZRXOG�PHDVXUH�HDFK�VLWH��

(DFK�RI�WKH���DVSHFWV�DUH�H[SODLQHG�KHUH��

&RQWHQWV���7KH�FRQWHQW�RI�WKH�:HE�VLWH�QHHGV�WR�EH�UHOHYDQW�DQG�DSSURSULDWH�WR�WKH�ZKROH���

VLWH��DQG�EH�FOHDU�DERXW�LW���,W�FRXOG�UHOD\�VSHFLILF�RSLQLRQV��MRNHV��RU�

LQIRUPDWLRQ�DV�ORQJ�DV�LW�PDNHV�WKH�UHDGHU�ZDQWLQJ�PRUH���

6WUXFWXUH�1DYLJDWLRQ���7KH�RUJDQL]DWLRQ�RI�WKH�LQIRUPDWLRQ�RQ�WKH�VLWH�LV��DQ�LPSRUWDQW�

IDFWRU���7KH�PRUH�RUJDQL]HG�WKH�VLWH�LV�WKH�PRUH�HIILFLHQWO\�WKH�VLWH�ZLOO�EH�

XVHG���8VHUV�VKRXOG�EH�DEOH�WR�QDYLJDWH�IURP�RQH�WKLQJ�WR�WKH�QH[W�ZLWKRXW�

JHWWLQJ�FRQIXVHG�RU�ORVW���,I�WKH�VWUXFWXUH�LV�HDV\�IRU�WKH�XVHU�WR�IROORZ�WKHQ�WKH�

H[SHULHQFH�RI�WKDW�XVHU�LV�JUHDWO\�LQFUHDVHG��

9LVXDO�'HVLJQ���7KH�JUDSKLFV�RI�D�:HE�VLWH�VKRXOG�GR�PRUH�WKDQ�PDNH�LW�ORRN�SUHWW\���,W�

VKRXOG�EH�DSSURSULDWH�IRU�WKH�VLWH�DQG�EH�FRQVLVWHQW�ZLWK�WKH�VWUXFWXUH�RI�WKH�

VLWH���7KH�YLVXDO�GHVLJQ�GRHVQ¶W�KDYH�WR�EH�FXWWLQJ�HGJH�RU�WUHQG\��DV�ORQJ�DV�

WKH�GHVLJQ�LV�KLJK�TXDOLW\�DQG�UHOHYDQW�IRU�WKH�DXGLHQFH��
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)XQFWLRQDOLW\���7KLV�WRSLF�GHDOV�ZLWK�WKH�WHFKQRORJ\�XVHG�WR�PDNH�WKH�:HE�VLWH���*RRG�

IXQFWLRQDOLW\�PDNHV�VXUH�WKH�WHFKQRORJ\�EHLQJ�XVHG�LV�RSHUDWLRQDO���0DNLQJ�

VXUH�VLWHV�ORDG�ZLWK�QR�HUURUV��UHJDUGOHVV�RI�ZKLFK�PDMRU�EURZVHU�LV�EHLQJ�

XVHG���0DNLQJ�VXUH�DOO�WKH�OLQNV�DUH�OLYH�DQG�WKH�WHFKQRORJ\�LV�UHOHYDQW�WR�WKH�

WRSLF�RI�WKH�VLWH����

,QWHUDFWLYLW\���7KLV�DVSHFW�UDWHV�WKH�ZD\�WKH�VLWH�OHWV�XVHUV�GR�VRPHWKLQJ�ZLWKLQ�WKH�VLWH��

VXFK�DV�VHDUFKLQJ��FKDWWLQJ��JDPLQJ��RU�DQ\WKLQJ�WKDW�GHDOV�ZLWK�KRZ�WKH�XVHU�

LQSXWV�DQG�UHFHLYH�RXWSXW���*RRG�LQWHUDFWLYLW\�VKRXOG�UHOD\�D�GLVWLQFW�IHHOLQJ�

WKDW�WKH�XVHU�LV�QRW�UHDGLQJ�D�PDJD]LQH�RU�ZDWFKLQJ�79��

2YHUDOO�([SHULHQFH���7KLV�DVSHFW�VXPV�XS�WKH�SUHYLRXV�ILYH�SRLQWV�DQG�DOVR�WKH�IHHOLQJ�RI�

ZK\�RQH�ZRXOG�VWD\�RU�OHDYH�WKLV�VLWH���7KH�DUWLFOH�GHVFULEHV�WKH�IHHOLQJ�WR�EH�

VLPLODU�WR�RQH�\RX�PLJKW�JHW�RQ�D�GDWH���6RPHWLPHV�WKH�XVHU�DQG�VLWH�MXVW�

³FOLFN´�OLNH�D�VXFFHVVIXO�FRXSOH�ZRXOG�LQ�D�GDWH����

� 7KH�PDLQ�IRFXV�RI�WKLV�DUWLFOH�ZDV�WR�HYDOXDWH�WKH�MXGJPHQW�WHFKQLTXHV�HPSOR\HG�

E\�:HEE\�$ZDUGV���7KH\�HPSOR\HG�VHYHUDO�VWDWLVWLFDO�WHFKQLTXHV��FRUUHODWLRQ�

FRHIILFLHQWV��LQGHSHQGHQW�VDPSOH�W�WHVW��DQG�OLQHDU�UHJUHVVLRQ���7KH\�IRXQG�WKH�PDLQ�

FULWHULD�IRU�FRQWULEXWLRQ�WR�WKH�RYHUDOO�H[SHULHQFH�ZDV�FRQWHQW�DQG�WKH�OHDVW�ZDV�YLVXDO�

GHVLJQ���7KH�VWDWLVWLFDO�DQDO\VLV�EHWZHHQ�WKH�ILYH�VSHFLILF�FULWHULD�RQO\�H[SODLQV�����RI�WKH�

YDULDQFH�LQ�WKH�RYHUDOO�UDWLQJV�LQ�WKH�5HYLHZ�VWDJH���7KLV�PHDQV�WKHUH�DUH�RWKHU�IDFWRUV�

EHVLGHV�WKH�ILYH�FULWHULD�WKDW�GHWHUPLQHG�WKH�DZDUG�ZLQQLQJ�:HE�VLWHV����

� 7KLV�DUWLFOH�GLVFXVVHV�VL[�PDLQ�DVSHFWV�WKDW�VLWHV�FDQ�DGMXVW�WR�PDNH�XVHUV�HQMR\�

WKHLU�VLWHV�PRUH���:LWK�LPSOLFLW�UDWLQJV�WKHVH�VLWHV�ZRXOG�EH�DEOH�WR�WHOO�LI�FKDQJHV�RU�

PRGLILFDWLRQV�WKDW�WKH\
YH�PDGH�WR�WKHLU�VLWH�WR�LPSURYH�LW�DUH�DFWXDOO\�LQFUHDVLQJ�WKH�
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DPRXQW�XVHUV�HQMR\�WKH�VLWH���,I�D�:HE�VLWH�LV�PRGLILHG�DQG�WKH�DYHUDJH�LPSOLFLW�UDWLQJ�

DPRQJ�XVHUV�JRHV�XS��WKHQ�WKH\�PLJKW�PDNH�PRUH�RI�WKH�VDPH�PRGLILFDWLRQ��

�

������ �(PSLULFDOO\�9DOLGDWHG�:HE�3DJH�'HVLJQ�0HWULFV��

� 7KH�DUWLFOH�GLVFXVVHG�KRZ�WR�GHYHORS�D�SURILOH�RI�D�JRRG�:HE�VLWH�EDVHG�RQ�WKH�

W\SH�RI�WKH�VLWH�>6LQKD��+HDUVW��	�,YRU\������E@���7KH�DXWKRUV�KDYH�GHYHORSHG�YDULRXV�

PHWULFV�WR�GHVFULEH�HDFK�GLIIHUHQW�W\SH���7KH\�GR�QRW�ZDQW�WR�VSHFLI\�D�FHUWDLQ�ZD\�WR�

GHYHORS�RQH�JRRG�JHQHUDO�:HE�VLWH��EHFDXVH�WKHUH�LV�QR�JHQHUDO�:HE�VLWH���7KHUH�DUH�VR�

PDQ\�GLIIHUHQW�ZD\V�WR�EXLOG�D�:HE�VLWH�WKDW�PRVW�JXLGHOLQHV�IRU�EXLOGLQJ�D�:HE�VLWH�KDYH�

OLWWOH�LQ�FRPPRQ�EHVLGHV�WKH�EDVLFV��VXFK�DV�PDNLQJ�WKH�FRQWHQW�RI�WKH�:HE�VLWH�YLHZDEOH���

7KLV�DUWLFOH�FRQWDLQV�PHWULFV�IRU�PHDVXULQJ�WKH�RYHUDOO�GHVLJQ�RI�D�VLWH�WKHQ�FRPSDULQJ�WKH�

VLWHV¶�VFRUH�ZLWK�KRZ�ZHOO�LW�ZDV�UDQNHG�LQ�7KH�:HEE\�$ZDUGV���7KH\�FRQFOXGHG�WKDW�

WKHLU�PHWULFV�UDWLQJV�ZHUH�����DFFXUDWH�ZKHQ�FRPSDUHG�ZLWK�WKH�UDQNLQJ�PDGH�E\�WKH�

:HEE\�$ZDUGV����

�

7KH\�GHYHORSHG����PHWULFV�IRU�WKHLU�FDOFXODWLRQ��

:RUG�&RXQW���7RWDO�ZRUGV�RQ�D�SDJH��

%RG\�7H[W�����3HUFHQWDJH�RI�ZRUGV�WKDW�DUH�ERG\�YV��GLVSOD\�WH[W��

(PSKDVL]HG�%RG\�7H[W�����SRUWLRQ�RI�ERG\�WH[W�WKDW�LV�HPSKDVL]HG���

7H[W�3RVLWLRQLQJ�&RXQW���&KDQJHV�LQ�WH[W�SRVLWLRQ�IURP�IOXVK�OHIW��

7H[W�&OXVWHU�&RXQW���7H[W�DUHDV�KLJKOLJKWHG�ZLWK�FRORU��ERUGHUHG�UHJLRQV��UXOHV�RU�OLVWV��

/LQN�&RXQW���7RWDO�OLQNV�RQ�D�SDJH��

3DJH�VL]H���7RWDO�E\WHV�IRU�WKH�SDJH�DV�ZHOO�DV�HOHPHQWV�JUDSKLFV�DQG�VW\OH�VKHHWV��
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*UDSKLF�����3HUFHQWDJH�RI�SDJHV�E\WHV�WKDW�DUH�IRU�JUDSKLFV��

*UDSKLFV�&RXQW���7RWDO�JUDSKLFV�RQ�D�SDJH��

&RORU�&RXQW���7RWDO�FRORUV�HPSOR\HG���

)RQW�&RXQW���7RWDO�IRQWV�HPSOR\HG��

�

7KH\�DOVR�GHYHORSHG�D�PHDVXUH�RI�VLJQLILFDQFH�EDVHG�RQ�ZRUG�FRXQW��

/RZ�:RUG�&RXQW�

*RRG�SDJHV�KDYH�VOLJKWO\�PRUH�FRQWHQW��VPDOOHU�SDJH�VL]HV��OHVV�JUDSKLFV�DQG�

HPSOR\�PRUH�IRQW�YDULDWLRQV�WKDQ�QRW�JRRG�SDJHV��7KH�VPDOOHU�SDJH�VL]HV�DQG�QXPEHU�RI�

JUDSKLFV�VXJJHVWV�IDVWHU�GRZQORDG�WLPHV�IRU�WKHVH�SDJHV��WKLV�ZDV�FRUURERUDWHG�E\�D�

GRZQORDG�WLPH�PHWULF��QRW�GLVFXVVHG�LQ�GHWDLO�KHUH���&RUUHODWLRQV�EHWZHHQ�IRQW�FRXQW�DQG�

ERG\�WH[W�VXJJHVW�WKDW�JRRG�SDJHV�YDU\�IRQWV�XVHG�EHWZHHQ�KHDGHU�DQG�ERG\�WH[W���

0HGLXP�:RUG�&RXQW��

*RRG�SDJHV�HPSKDVL]H�OHVV�RI�WKH�ERG\�WH[W��LI�WRR�PXFK�WH[W�LV�HPSKDVL]HG��WKH�

XQLQWHQGHG�HIIHFW�RFFXUV�RI�PDNLQJ�WKH�XQ�HPSKDVL]H�WH[W�VWDQGV�RXW�PRUH�WKDQ�

HPSKDVL]HG�WH[W��%DVHG�RQ�WH[W�SRVLWLRQLQJ�DQG�WH[W�FOXVWHU�FRXQW��PHGLXP�VL]HG�JRRG�

SDJHV�DSSHDU�WR�RUJDQL]H�WH[W�LQWR�FOXVWHUV��H�J���OLVWV�DQG�VKDGHG�WDEOH�DUHDV���7KH�

QHJDWLYH�FRUUHODWLRQV�EHWZHHQ�ERG\�WH[W�DQG�FRORU�FRXQW�VXJJHVWV�WKDW�JRRG�PHGLXP�VL]HG�

SDJHV�XVH�FRORUV�WR�GLVWLQJXLVK�KHDGHUV���

+LJK�:RUG�&RXQW��

+LJK�TXDOLW\�SDJHV�H[KLELW�D�QXPEHU�RI�GLIIHUHQFHV�IURP�ORZ�TXDOLW\�SDJHV��

$OWKRXJK�ERWK�JURXSV�KDYH�FRPSDUDEOH�ZRUG�FRXQWV�LQ�WKH�ERG\�WH[W��KLJK�TXDOLW\�SD�

KDYH�PRUH�KHDGHUV�DQG�WH[W�OLQNV�WKDQ�ORZ�TXDOLW\�SDJHV��WKLV�ZDV�YHULILHG�WKLV�ZLWK�KDQG�
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LQVSHFWLRQ�RI�VRPH�SDJHV���$V�PHQWLRQHG�DERYH��KHDGHUV�DUH�WKRXJKW�WR�PDNH�LW�HDVLHU�IRU�

VRPHRQH�WR�VFDQ�D�SDJH�DQG�SXOO�RXW�VRPH�LQIRUPDWLRQ��ZKLOH�JHQHURXV�QXPEHUV�RI�OLQNV�

FDQ�IDFLOLWDWH�LQIRUPDWLRQ�VHHNLQJ�SURYLGLQJ�WKH\�DUH�PHDQLQJIXO�DQG�FOHDUO\�PDUNHG�

>6LQKD��+HDUVW��	�,YRU\������E@�����

� 7KH\�FRQFOXGHG�E\�VD\LQJ�WKDW�WKH�PHWULFV�H[SORUHG�KHUH�ZHUH�VLPSOH�FRPSDUHG�WR�

WKH�DGYDQFH�UDWLQJ�V\VWHP�XVHG�E\�WKH�:HEE\�$ZDUGV��EXW�WKH�UHVXOWV�ZHUH�UHODWLYHO\�

FORVH���������+RZHYHU��0HWULFV�DUH�RQO\�D�VPDOO�SDUW�RI�WKH�:HE�VLWH�GHVLJQ�SX]]OH����

� 7KH�PHWULFV�GLVFXVVHG�LQ�WKH�DUWLFOH�DUH�D�TXDQWLWDWLYH�PHWKRG�GHYHORSHG�WR�

GHVFULEH�D�:HE�SDJH¶V�VWUXFWXUH�DQG�RUJDQL]DWLRQ�LQ�FDWHJRULHV���+RZHYHU��LW�GLVUHJDUGV�

WKH�IDFWRUV�RI�XVHU¶V�LQWHUDFWLRQ�ZLWK�DQG�LQWHUHVW�LQ�D�:HE�SDJH���,I�LPSOLFLW�UDWLQJV��DOVR�D�

TXDQWLWDWLYH�PHWKRG��ZHUH�SURYHG�E\�XV�WR�EH�JRRG�LQGLFDWRUV�RI�LQWHUHVW��D�FRPELQDWLRQ�

RI�PHWULFV�DQG�LPSOLFLW�UDWLQJV�FDQ�LPSURYH�WKH�DFFXUDF\�RI�WKH�SUHGLFWLRQ���7KH�PHWULFV�

PHDVXUH�WKH�VWUXFWXUH�RI�WKH�VLWH�DQG�WKHQ�WKH�LPSOLFLW�UDWLQJV�PHDVXUH�LQWHUHVW��JLYLQJ�WZR�

DVSHFWV�WR�WHVW�WKH�RYHUDOO�VXFFHVV�RI�WKH�:HE�VLWH����

�

�

�

�
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&KDSWHU���� 0HWKRGRORJ\��

� 7KLV�FKDSWHU�LV�DQ�RYHUYLHZ�RI�WKH�SURFHVV�ZH�WRRN�LQ�FRQGXFWLQJ�RXU�043���:H�

PDGH�SODQV�EHIRUH�WKH�DFWXDO�LPSOHPHQWDWLRQ�RI�WKH�H[SHULPHQWV�DV�WR�ZKDW�ZH�H[SHFWHG�

WR�DFFRPSOLVK�ZLWK�WKRVH�SODQV���7KHUH�ZHUH�RQO\�PLQRU�DGMXVWPHQWV�GXULQJ�WKH�DFWXDO�

LPSOHPHQWDWLRQ����

���� &XULRXV�%URZVHU�043�

2XU�043�ZDV�D�FRQWLQXDWLRQ�RI�D�SUHYLRXV�RQH�FDOOHG�WKH�&XULRXV�%URZVHU�>/H�	�

:DVHGD������@���7R�OHDUQ�IURP�WKH�&XULRXV�%URZVHU�043��ZH�REWDLQHG�D�FRS\�RI�WKHLU�

UHSRUW�DQG�RI�WKH�VRXUFH�FRGH�IRU�WKH�EURZVHU�WKH\�FUHDWHG���)URP�WKLV�LQIRUPDWLRQ�ZH�

OHDUQHG�DERXW�ZKDW�WKH\�GLG��IURP�WKH�PRWLYDWLRQ�IRU�WKHLU�SURMHFW��WR�WKH�FRQFOXVLRQV�WKH\�

GUHZ�IURP�WKH�UHVXOWV�RI�WKHLU�H[SHULPHQW���:H�DOVR�OHDUQHG�DERXW�WKH�LPSOLFLW�DQG�H[SOLFLW�

UDWLQJV�DQDO\]HG�E\�WKHP�DQG�WKH�UHDVRQV�ZK\�WKRVH�UDWLQJV�ZHUH�FKRVHQ���7KH\�DOVR�

PHQWLRQHG�LQ�WKHLU�UHSRUW�WKH�UHDVRQV�ZK\�WKH\�EXLOW�WKHLU�&XULRXV�%URZVHU��&%��ZLWK�

9LVXDO�%DVLF�DQG�ZK\�WKH�LQWHUIDFH�RI�WKH�%URZVHU�ORRNV�WKH�ZD\�LW�GRHV���*LYHQ�WKHLU�

SODQV�DQG�GHVLJQ�GHFLVLRQV��ZH�KDYH�D�JRRG�JHQHUDO�LGHD�RI�KRZ�WR�FRQGXFW�RXU�043���

)RU�IXUWKHU�GHWDLOV��SOHDVH�UHIHU�WR�&KDSWHU������

�

���� 8SGDWH�WKH�SUHYLRXV�5HVHDUFK�

7KH�&XULRXV�%URZVHU�043�ZDV�FRQGXFWHG���\HDUV�DJR��VR�WKH�UHVXOWV�WKHQ�PD\�

QRW�EH�WKH�UHVXOWV�RI�QRZ���6LQFH�,QWHUQHW�LV�DQ�HYHU�JURZLQJ�PHGLXP�WKDW�FDQ�FKDQJH�RQ�D�

GDLO\�EDVLV�VR�LW�ZDV�YHU\�OLNHO\�WKDW�WKH�UHVHDUFK�LQIRUPDWLRQ�JDWKHUHG�GXULQJ�WKH�&XULRXV�
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%URZVHU��&%��043�RQ�LPSOLFLW�DQG�H[SOLFLW�UDWLQJV�ZDV�RXWGDWHG���.QRZLQJ�WKLV�ZH�

VHDUFKHG�IRU�DQ\�QHZ�UHVHDUFK�GRQH�RQ�LPSOLFLW�UDWLQJV�VLQFH�WKH�&%���)URP�WKH�QHZ�

UHVHDUFK��ZH�OHDUQHG�WKDW�PRXVH�FXUVRU�DUHDV�DQG�RWKHU�PRXVH�UHODWHG�PRYHPHQWV�ZHUH�

QRW�ZHOO�UHVHDUFKHG���:H�EHOLHYH�WKDW�WKH�PRXVH�PRYHPHQWV�RI�D�XVHU�EURZVLQJ�D�:HE�

SDJH�DUH�D�ULFK�DUHD�IURP�ZKLFK�WR�JDWKHU�LPSOLFLW�UDWLQJV���)RU�VXPPDULHV�RI�DUWLFOHV�

UHJDUGLQJ�UHVHDUFK�RQ�XVHU�EURZVLQJ�KDELWV��SOHDVH�UHIHU�WR�&KDSWHU������

�

���� 0LQL�([SHULPHQW���

7KH�0LQL�([SHULPHQW�ZDV�D�VWXG\�ZH�GLG�WR�REWDLQ�LQVLJKW�LQWR�ZKDW�RXU�FKRLFHV�

IRU�LPSOLFLW�UDWLQJV�WR�VWXG\�ZHUH�DQG�ZKLFK�RQHV�ZRXOG�EH�WKH�EHVW�WR�VWXG\���)LUVW�ZH�

GLVFXVVHG�WKH�SRVVLEOH�XVHU�DFWLRQV�WKDW�FDQ�RFFXU�ZKLOH�EURZVLQJ�D�:HE�SDJH���:H�WKHQ�

SLFNHG�XVHU�DFWLRQV�WKDW�ZH�DUH�DEOH�WR�UHFRUG�XVLQJ�WKH�WRROV�ZH�KDYH���7KH�H[SHULPHQW�

ZDV�D�VLPSOH�REVHUYDWLRQ�H[SHULPHQW�FRQGXFWHG�RQ�D�VPDOO�UDQGRP�SRSXODWLRQ���([SHFWHG�

RXWFRPHV�IURP�WKH�0LQL�([SHULPHQW�ZHUH�LQVLJKWV�LQWR�ZKLFK�LPSOLFLW�UDWLQJV�ZHUH�ZRUWK�

ORRNLQJ�LQWR�PRUH�GHHSO\����)RU�PRUH�GHWDLO�UHJDUGLQJ�WKH�GDWD�FROOHFWHG��SOHDVH�UHIHU�WR�

&KDSWHU����

�

���� ,PSOHPHQWDWLRQ�

2QFH�WKH�UHVHDUFK�ZDV�FRPSOHWHG�DQG�WKH�LPSOLFLW�UDWLQJV�WR�EH�VWXGLHG�ZHUH�

FKRVHQ��ZH�GHVLJQHG�DQG�EXLOW�WKH�&XULRXVHU�%URZVHU���7KH�GHVLJQ�RI�&XULRXVHU�%URZVHU�

LV�EDVHG�RQ�WKH�UHVXOWV�IURP�WKH�0LQL�([SHULPHQW�DQG�WKH�*8,�GHVLJQ�GLVFXVVHG�E\�WKH�

SUHYLRXV�043���7KH�QHZ�&XULRXVHU�%URZVHU�ZDV�FUHDWHG�XVLQJ�9LVXDO�%DVLF�����GXH�WR�
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LWV�FRPSDWLELOLW\�ZLWK�$SSOLFDWLRQ�3URJUDPPLQJ�,QWHUIDFH��$3,��DQG�ZLWK�0LFURVRIW�

:LQGRZV���:LWK�WKH�KHOS�RI�QHZ�$3,�FDOOV��ZH�ZHUH�DEOH�WR�LPSOHPHQW�WKH�EURZVHU�WR�

UHFRUG�PDQ\�LPSOLFLW�DFWLRQV�WKDW�WKH�SUHYLRXV�043�FRXOG�QRW���7R�OHDUQ�PRUH�DERXW�KRZ�

$3,�FDOOV�FRXOG�KHOS�XV�UHFRUG�LPSOLFLW�DFWLRQV��UHIHU�WR�&KDSWHU����

�

���� ([SHULPHQW�

7KH�H[SHULPHQW�XVLQJ�WKH�QHZO\�PDGH�&XULRXVHU�%URZVHU�ZDV�FRQGXFWHG�LQ�WKH�

$'3��$GYDQFHG�'RFXPHQW�3UHSDUDWLRQ��ODE�LQ�WKH�)XOOHU�/DERUDWRULHV�EXLOGLQJ�RQ�WKH�

:3,�FDPSXV���7KH�H[SHULPHQW�ZDV�FRQGXFWHG�IRU�WKUHH�ZHHNV��0DUFK����WR�$SULO������

(YHU\�QLJKW��GDWD�ZDV�FROOHFWHG�IURP�WKH�FRPSXWHUV�RQ�ZKLFK�WKH�EURZVHU�ZDV�LQVWDOOHG���

7KLV�ZDV�GRQH�WR�HQVXUH�WKDW�WKH�GDWD�ZDV�QRW�GHOHWHG�RU�WDPSHUHG�ZLWK��DQG�WR�NHHS�PRUH�

UHVRXUFHV�OLNH�PHPRU\�DQG�VWRUDJH�VSDFH�DYDLODEOH���7KH�H[SHULPHQW�ZDV�SODQQHG�IRU�WZR�

ZHHNV�EXW�ZH�H[WHQGHG�LW�IRU�DQ�H[WUD�ZHHN�EHFDXVH�RI�WHFKQLFDO�SUREOHPV�WKDW�FXW�WKH�

QXPEHU�RI�XVDEOH�UHVXOWV�WR�DOPRVW�KDOI�RI�WKH�LQLWLDO�DPRXQW���7R�VHH�KRZ�ZH�UHVROYHG�WKH�

SUREOHP��SOHDVH�UHIHU�WR�&KDSWHU����

�

���� $QDO\VLV�

7KH�GDWD�UHFRUGHG�E\�WKH�&XULRXVHU�%URZVHU�ZDV�DQDO\]HG�ZLWK�VWDWLVWLFDO�WHVWV�

WKDW�WU\�WR�SURYH�WKDW�D�UHODWLRQVKLS�H[LVWV�EHWZHHQ�H[SOLFLW�UDWLQJV�DQG�LPSOLFLW�UDWLQJV���

7KH�PDLQ�WHVW�RI�LPSRUWDQFH�LV�WKH�*(102'�SURFHGXUH�SURYLGHG�E\�6$6���6$6�LV�

VWDWLVWLFDO�VRIWZDUH�WKDW�LV�ZLGHO\�DYDLODEOH�LQ�:3,¶V�ODEV��PDNLQJ�LW�FRQYHQLHQW�IRU�XV�WR�
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DFFHVV���7KH�LGHD�WR�XVH�*(102'�ZDV�VXJJHVWHG�WR�XV�E\�VWDWLVWLF�FRQVXOWDQWV�3URI��

-RVHSK�3HWUXFFHOOL��<RQJPLH�&KDQ��DQG�-LH�/LX���)RU�VRPH�JUDSKV�DQG�IXUWKHU�H[SODQDWLRQ�

RI�WKH�*(102'�SURFHGXUH��SOHDVH�UHIHU�WR�&KDSWHU����

�

���� &RQFOXVLRQ��

$IWHU�WKH�DQDO\VLV�RI�DOO�WKH�GDWD��UHVXOWV�ZHUH�GUDZQ���:H�KDYH�IRXQG�WKDW�VRPH�

LPSOLFLW�DFWLRQV�KDYH�D�VWURQJ�FRUUHODWLRQ�ZLWK�WKH�H[SOLFLW�LQWHUHVW�UDWLQJ�RI�D�SDJH���)URP�

WKHVH�UHVXOWV�ZH�ZHUH�DEOH�WR�VKRZ�WKDW�FHUWDLQ�LPSOLFLW�DFWLRQV�GR�KDYH�FRUUHODWLRQV�WR�WKH�

H[SOLFLW�UDWLQJ���7KHVH�FRUUHODWLRQV�ZHUH�IRXQG�GXH�WR�WKH�*(102'�SURFHGXUH�DQG�

WKURXJK�WKH�DQDO\VLV�RI�FKDUWV�DQG�JUDSKV�PDGH�IURP�WKH�FRPSDULVRQ�RI�UHOHYDQW�LPSOLFLW�

UDWLQJV�YHUVXV�H[SOLFLW�LQWHUHVW�UDWLQJ����

��

�

�
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&KDSWHU��� 0LQL�([SHULPHQW�

7KLV�FKDSWHU�GLVFXVVHV�D�VWXG\�ZH�FRQGXFWHG�WR�KHOS�XV�GHFLGH�ZKLFK�,PSOLFLW�

$FWLRQV�ZH�ZDQW�WR�UHFRUG�XVLQJ�RXU�EURZVHU���:H�KDG�D�OLVW�RI�SRVVLEOH�XVHU�DFWLRQV�WKDW�

FRXOG�EH�UHFRUGHG�XVLQJ�WKH�WRROV�ZH�KDYH���:H�KRSHG�WR�UHGXFH�WKDW�OLVW�E\�GRLQJ�WKLV�

REVHUYDWLRQ����

���� ,QWURGXFWLRQ�

� 2XU�SURMHFW�UHTXLUHG�WKDW�ZH�LPSOHPHQW�QHZ�DQG�PHDQLQJIXO�LPSOLFLW�UDWLQJV�LQWR�

WKH�EURZVHU���:H�KDG�WR�ILQG�D�ZD\�WR�FKRRVH�ZKLFK�DFWLRQV�ZRXOG�JLYH�XV�WKH�EHVW�DQG�

PRVW�DFFXUDWH�UHVXOWV�RXW�RI�RXU�OLVW�RI�SRWHQWLDO�FDQGLGDWHV����

• 'HFLVLRQ�±�7LPH�EHWZHHQ�PRXVH�RQ�OLQN�DQG�FOLFN�RQ�OLQN��

• 6HDUFKLQJ�±�8VLQJ�:HE�VHDUFK�HQJLQHV��

• 7\SLQJ�LQ�85/¶V�±�7\SLQJ�85/�LQ�WKH�EURZVHU¶V�DGGUHVV�EDU��

• 6FUROO�EXWWRQ�±�8VLQJ�PRXVH�ZKHHO�EXWWRQ��

• 6FUROO�EDUV�±�8VLQJ�+RUL]RQWDO�DQG�9HUWLFDO�VFUROO�EDUV��

• )ROORZLQJ�OLVW�±�5HDGLQJ�ZLWK�WKH�PRXVH�YHUWLFDOO\��

• 5HDGLQJ�ZLWK�PRXVH�±�5HDGLQJ�ZLWK�WKH�PRXVH�KRUL]RQWDOO\��

• +LJKOLJKWLQJ�±�6HOHFWLQJ�FRQWHQWV�RI�WKH�:HE�SDJH��

• &LUFOLQJ�ZLWK�0RXVH�±�8VHU¶V�FLUFXODU�PRWLRQ�ZLWK�WKH�PRXVH��

• %DFN�EXWWRQ�±�8VLQJ�WKH�EDFN�EXWWRQ�RI�WKH�EURZVHU��

• 5LJKW�0RXVH�&OLFNV�±�8VLQJ�WKH�ULJKW�PRXVH�EXWWRQ��

�
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7KHVH�FDQGLGDWHV�ZHUH�FKRVHQ�EHFDXVH�WKH\�ZHUH�REWDLQDEOH�ZLWK�WKH�$3,�FDOOV�

WKDW�ZH�KDYH���$OVR��VLQFH�RXU�043�KDG�D�OLPLWHG�DPRXQW�RI�WLPH��ZH�KDG�WR�FRPSOHWH�WKH�

VRIWZDUH�PRGLILFDWLRQ�RI�WKH�EURZVHU�RU�ZH�ZRXOG�QRW�EH�DEOH�WR�UXQ�WKH�H[SHULPHQW�IRU�

DOO�RI�WKH�LQGLFDWRUV��RU�EH�DEOH�WR�DQDO\]H�WKHP�DV�GHHSO\�DV�ZH�ZRXOG�OLNH�WR����

7R�OHDUQ�ZKLFK�XVHU�DFWLRQV�ZH�ZDQWHG�WR�XVH�DV�LPSOLFLW�LQGLFDWRUV�LQ�RXU�VWXG\��

ZH�FRQGXFWHG�D�VHSDUDWH��VPDOOHU��H[SHULPHQW��D�PLQL�H[SHULPHQW���:H�XVHG�UHVXOWV�IURP�

WKLV�VWXG\�WR�VHSDUDWH�XVHU�DFWLRQV�WKDW�RFFXU�PRUH�IUHTXHQWO\�IURP�WKRVH�ZH�IRXQG�WR�

RFFXU�VHOGRP���7KLV�DOORZHG�XV�WR�IRFXV�RQ�DFWLRQV�ZH�IHOW�KDG�D�VWURQJHU�FKDQFH�RI�

UHWXUQLQJ�XV�PHDQLQJIXO�UHVXOWV��EHFDXVH�WKH\�ZRXOG�RFFXU�ZLWK�UHDVRQDEOH�IUHTXHQF\����

�

���� 'HVLJQ�RI�([SHULPHQW�

7R�GLYLGH�WKH�OLVW�RI�XVHU�DFWLRQV�LQWR�WKRVH�WKDW�FRXOG�EH�XVHIXO�DQG�WKRVH�WKDW�DUH�

QRW��ZH�REVHUYHG�VWXGHQWV�DV�WKH\�XVHG�FRPSXWHUV�DQG�UHFRUGHG�ZKDW�DFWLRQV�WKH�VWXGHQWV�

XVHG�ZKLOH�EURZVLQJ�WKH�:HE�����:H�ZDQWHG�WR�REVHUYH�VWXGHQWV�LQ�WKHLU�QDWXUDO�XVH�RI�D�

:HE�EURZVHU�DQG�UHFRUG�LQIRUPDWLRQ�RQ�WKHLU�FRPPRQ�DFWLRQV���7R�GR�WKLV�ZH�GHFLGHG�RQ�

WKH�$'3��$GYDQFHG�'RFXPHQW�3UHSDUDWLRQ��ODE�DV�WKH�ORFDWLRQ�ZKHUH�WKH�H[SHULPHQW�

ZRXOG�EH�FRQGXFWHG���0DQ\�VWXGHQWV�JR�WKHUH�RQ�D�UHJXODU�EDVLV�WR�GR�ZRUN��EURZVH�WKH�

:HE�DQG�MXVW�WR�KDYH�D�FRPSXWHU�WR�XVH�VR�LW�VHHPHG�OLNH�DQ�LGHDO�VSRW�WR�UXQ�WKH�

H[SHULPHQW���:H�ZHUH�WKHUH�ZLWK�D�OLVW�RI�DFWLRQV�WKDW�ZH�ORRNHG�IRU�ZKLOH�REVHUYLQJ�D�

XVHU��,I�ZH�REVHUYHG�DQ\�RI�WKHVH�DFWLRQV�RFFXUULQJ�PRUH�WKDQ�WKUHH�WLPHV�ZKLOH�REVHUYLQJ�

D�XVHU��ZH�ZRXOG�UHFRUG�WKDW�WKH�XVHU�XVHG�WKDW�DFWLRQ���:LWK�WKH�LQIRUPDWLRQ�JDWKHUHG�ZH�

ZRXOG�PDNH�GHFLVLRQV�DERXW�ZKLFK�DFWLRQV�ZRXOG�EH�LPSOHPHQWHG�DQG�ZKLFK�ZRXOGQ¶W��

�
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���� ,PSOHPHQWDWLRQ�

:KHQ�ZH�LPSOHPHQWHG�WKH�H[SHULPHQW�ZH�IRXQG�PRVW�VWXGHQWV�LQ�WKH�$'3�WR�EH�

YHU\�FRRSHUDWLYH�LQ�OHWWLQJ�XV�REVHUYH�WKHP�ZKLOH�WKH\�EURZVH�WKH�,QWHUQHW���:H�ZRXOG�

DVN�D�XVHU�LI�KH�RU�VKH�ZRXOG�DOORZ�XV�WR�REVHUYH�WKHP�IRU�D�IHZ�PLQXWHV��XVXDOO\���WR�����

DQG�WKHQ�VLW�EHKLQG�WKHP�DQG�PDUN�GRZQ�DQ\�RI�WKH�DFWLRQV�RQ�RXU�OLVW�WKDW�ZH�REVHUYHG�

WKH�XVHU�XVLQJ���:H�GLG�WHOO�WKHP�WKDW�ZH�ZHUH�REVHUYLQJ�WKHLU�,QWHUQHW�EURZVLQJ�KDELWV���

$IWHU�REVHUYLQJ�ILIWHHQ�XVHUV�ZH�FKDQJHG�WKH�ORFDWLRQ�RI�WKH�H[SHULPHQW�WR�WKH�3&�5RRP�

WKDW�UHVLGHV�LQ�WKH�ERWWRP�RI�WKH�*RUGRQ�/LEUDU\�DQG�REVHUYHG�ILIWHHQ�PRUH�VWXGHQWV���:H�

VZLWFKHG�ORFDWLRQV�WR�DOORZ�WKH�GDWD�FROOHFWHG�WR�EH�PRUH�UDQGRP���$OVR��DIWHU�ZH�KDG�

REVHUYHG�ILIWHHQ�XVHUV��ZH�WKRXJKW�RI�RQH�RU�WZR�PRUH�DFWLRQV�ZH�ZDQWHG�WR�ORRN�IRU�LQ�

RXU�REVHUYDWLRQ��VR�LW�VHHPHG�OLNH�WKH�SHUIHFW�WLPH�WR�VZLWFK��

�

���� $QDO\VLV�

$IWHU�FROOHFWLQJ�REVHUYDWLRQV��ZH�JUDSKHG�WKH�GDWD�LQWR�WKH�WZR�FKDUWV��VKRZQ�LQ�

)LJXUHV�����DQG�������7KH�ILUVW�FKDUW��)LJXUH������VKRZV�WKH�LQIRUPDWLRQ�JDWKHUHG�LQ�WKH�

$'3�ODE�DQG�WKH�VHFRQG��)LJXUH������VKRZV�WKH�GDWD�JDWKHUHG�LQ�WKH�/LEUDULHV�ODE���
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�

$'3�6WXG\�

�� �� �� �� �� ��� ��� ��� ���

&LUFOLQJ�ZLWK�0RXVH�

+LJKOLJKWLQJ�

5HDGLQJ�ZLWK�PRXVH�

)ROORZLQJ�OLVW�

6FUROO�EDUV�

6FUROO�EXWWRQ�

7\SLQJ�LQ�85/
V�

6HDUFKLQJ�

'HFLVLRQ�
8
V
H
U�
$
F
WL
R
Q
V
�

1XPEHU�RI�8VHUV�

�

)LJXUH������%DU�*UDSK�RI�WKH�0LQL�H[SHULPHQW�DW�$'3�/DE�

�

$V�\RX�FDQ�VHH�LQ�)LJXUH�����WKH�DFWLRQV�WKDW�RFFXUUHG�PRVW�IUHTXHQWO\�DPRQJ�

GLIIHUHQW�XVHUV�LQ�WKH�$'3�ODE�ZHUH�W\SLQJ�LQ�D�85/��VFUROOLQJ�ZLWK�WKH�6FUROO�EXWWRQ��

IROORZLQJ�OLVWV�ZLWK�WKH�PRXVH�DQG�UHDGLQJ�ZLWK�WKH�PRXVH��'HWHFWLRQ�RI�DOO�RI�WKHVH�

DFWLRQV�ZDV�DGGHG�WR�WKH�QHZ�EURZVHU���7KH�DFWLRQV�WKDW�ZHUH�WKH�OHDVW�FRPPRQ�DPRQJ�

XVHUV�ZHUH�FLUFOLQJ�ZLWK�WKH�PRXVH�DQG�WKH�'HFLVLRQ���'HFLVLRQ�LV�WKH�PHDVXUH�RI�

KHVLWDWLRQ�WLPH�ZKHQ�GHFLGLQJ�EHWZHHQ�OLQNV�WR�FOLFN���7KHUHIRUH��ZH�GURSSHG�WKRVH�IURP�

WKH�OLVW�RI�DFWLRQV�WR�EH�LPSOHPHQWHG�LQWR�WKH�EURZVHU�����

�

�
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�

/LEUDU\�6WXG\�

�� �� �� �� �� ��� ��� ���

&LUFOLQJ�ZLWK�0RXVH�

+LJKOLJKWLQJ�

)ROORZLQJ�OLVW�

6FUROO�EDUV�

6FUROO�EXWWRQ�

7\SLQJ�LQ�85/
V�

6HDUFKLQJ�

%DFN�%XWWRQ�

5LJKW�&OLFN�
8
V
H
U�
$
F
WL
R
Q
V
�

1XPEHU�RI�8VHUV�

5HDGLQJ�ZLWK�PRXVH�

�

)LJXUH������%DU�*UDSK�RI�WKH�0LQL�H[SHULPHQW�DW�WKH�3&�5RRP�LQ�*RUGRQ�/LEUDU\�

�

$V�\RX�FDQ�VHH�LQ�ILJXUH�����WKH�DFWLRQV�WKDW�RFFXUUHG�WKH�PRVW�IUHTXHQWO\�DPRQJ�

GLIIHUHQW�XVHUV�LQ�WKH�/LEUDU\�ODE�ZHUH��W\SLQJ�LQ�D�85/��VHDUFKLQJ��IROORZLQJ�OLVWV�ZLWK�

WKH�PRXVH�DQG�UHDGLQJ�ZLWK�WKH�PRXVH���'HWHFWLRQ�RI�DOO�RI�WKHVH�DFWLRQV��H[FHSW�

VHDUFKLQJ��ZDV�DGGHG�WR�WKH�EURZVHU����

%HIRUH�VWXG\LQJ�DQ\�RI�WKH�XVHUV�LQ�WKH�OLEUDU\�ZH�DGGHG�WZR�DFWLRQV�WR�ORRN�IRU�

ZKLOH�REVHUYLQJ��5LJKW�FOLFNLQJ�DQG�WKH�%DFN�EXWWRQ����%RWK�VKRZHG�VRPH�XVH�EXW�QRW�

PXFK���7KH�DFWLRQV�WKDW�ZHUH�WKH�OHDVW�FRPPRQ�DPRQJ�XVHUV�ZHUH�FLUFOLQJ�ZLWK�WKH�

PRXVH��DQG�WKH�XVH�RI�WKH�VFUROOEDU���7KH�FLUFOLQJ�ZH�GHFLGHG�WR�GURS�DIWHU�REVHUYLQJ�WKDW�

QHLWKHU�FKDUW�VKRZHG�FRPPRQ�XVH�RI�LW���(YHQ�WKRXJK�ZH�NHSW�WKH�VFUROOEDU�DV�DQ�
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LQGLFDWRU�ZH�GLVFRYHUHG�LQ�RXU�UHVXOWV�WKDW�WKLV�WRR�LV�QRW�FRPPRQO\�XVHG���7KH�GHFOLQH�LQ�

WKH�DFWXDO�VFUROO�EDU�XVH�PD\�EH�GXH�WR�DQ�LQFUHDVH�LQ�WKH�PRXVH�VFUROO�EXWWRQ�XVH��

�

���� &RQFOXVLRQ�

,QLWLDOO\��ZH�FUHDWHG�D�OLVW�RI�DOO�WKH�SRVVLEOH�LPSOLFLW�DFWLRQV�WKDW�ZH�WKRXJKW�FRXOG�

SRVVLEO\�KDYH�D�VWURQJ�UHODWLRQVKLS�ZLWK�D�XVHU¶V�H[SOLFLW�UDWLQJ�DQG�ZHUH�REWDLQDEOH�ZLWK�

RXU�$3,�FDOOV���:H�ZHUH�DEOH�WR�UHPRYH�FHUWDLQ�DFWLRQV�WKDW�ZH�IRXQG�DUH�QRW�FRPPRQO\�

XVHG�DQG�WKXV�ZRXOG�QRW�EH�JRRG�LQGLFDWRUV�RI�WKH�H[SOLFLW�UDWLQJ�RI�D�SDJH�GXH�WR�WKHLU�

ODFN�RI�RFFXUUHQFH���)RU�H[DPSOH��ZKHQ�ZH�FDPH�WR�WKH�FRQFOXVLRQ�WKDW�VHDUFKLQJ�GRHV�

QRW�KDYH�D�KLJK�IUHTXHQF\�RI�RFFXUUHQFH��ZH�GURSSHG�LW�IURP�WKH�OLVW�RI�DFWLRQV���:H�

FKRVH�D�ILQDO�OLVW�RI�LPSOLFLW�LQGLFDWRUV�EDVHG�RQ�WKH�UHVXOW�RI�WKH�PLQL�H[SHULPHQW��

• 7\SLQJ�LQ�85/¶V��

• 6FUROO�EXWWRQ��

• 6FUROO�EDUV��

• )ROORZLQJ�OLVW��

• 5HDGLQJ�ZLWK�PRXVH��

�

:LWK�WKHVH�LPSOLFLW�UDWLQJV�DGGHG�LQWR�RXU�QHZ�UDWLQJ�OLVW�ZH�DUH�QRZ�UHDG\�WR�

SUHSDUH�RXU�EURZVHU�IRU�XVH�DQG�GHVLJQ�RXU�H[SHULPHQW����

�

�
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&KDSWHU���� %URZVHU�,QWHUIDFH�'HVLJQ�

�

� 7KLV�&KDSWHU�GLVFXVVHV�WKH�*8,��*UDSKLFDO�8VHU�,QWHUIDFH��WKDW�ZH�GHVLJQHG�IRU�

RXU�EURZVHU���,W�DOVR�GLVFXVVHV�WKH�GLIIHUHQFHV�EHWZHHQ�RXU�*8,�DQG�WKRVH�RI�WKH�&XULRXV�

%URZVHU�043�>/H�	�:DVHGD������@��DQG�WKH�0LFURVRIW�,QWHUQHW�([SORUHU������

�

���� ,QWHUIDFH�GHVLJQ�

�

7KH�RYHUDOO�DUFKLWHFWXUH�RI�WKH�&XULRXVHU�%URZVHU�LV�VLPLODU�WR�WKH�ROG�&XULRXV�

%URZVHU���7KH�&XULRXVHU�%URZVHU�LV�DOVR�EURNHQ�LQWR�WKUHH�SDUWV��*UDSKLFDO�8VHU�,QWHUIDFH�

�*8,���WKH�PDLQ�,PSOLFLW�5DWLQJ�0DQDJHU��DQG�WKH�'DWDEDVH���7KH�*8,�RI�WKH�&XULRXVHU�

%URZVHU�LV�ZKDW�D�XVHU�VHHV�DQG�LQWHUDFWV�ZLWK�ZKLOH�XVLQJ�LW���7KH�,PSOLFLW�UDWLQJ�

PDQDJHU�FDSWXUHV�WKH�VSHFLILHG�DFWLRQV�RI�WKH�XVHUV��VXFK�DV�PRXVH�FOLFNV�DQG�NH\ERDUG�

EXWWRQV��DQG�VWRUHV�WKHP�LQWR�PHPRU\���$IWHU�WKH�SURJUDP�FORVHV��WKH�GDWD�LV�WKHQ�ZULWWHQ�

WR�WKH�GDWDEDVH���7KH�GDWDEDVH�VWRUHV�XVHU�LQIRUPDWLRQ�LQFOXGLQJ�WKH�XVHU�QDPH��YLVLWHG�

85/��WLPH��GDWH�DQG�DOO�WKH�LPSOLFLW�DQG�H[SOLFLW�UDWLQJV�SHU�85/�WKH�XVHU�YLVLWHG����7KH�

,PSOLFLW�UDWLQJ�PDQDJHU�ZLOO�EH�GLVFXVVHG�LQ�&KDSWHU���DQG�WKH�'DWDEDVH�LQ�&KDSWHU�����

�

���� :HOFRPH�,QWHUIDFH��
�

:KHQ�D�XVHU�VWDUWV�WKH�SURJUDP��D�ZHOFRPH�ZLQGRZ�DSSHDUV��6HH�)LJXUH��������,W�

ZHOFRPHV�WKH�XVHU�WR�WKH�SURJUDP�DQG�VWDWHV�WKDW�WKLV�LV�D�:3,�SURMHFW���7KHUH�LV�QR�

PLQLPL]H�RU�PD[LPL]H�EXWWRQ�IRU�WKLV�ZLQGRZ��VR�WKH�XVHU�PXVW�UHDG�LW�RU�H[LW�WKH�

SURJUDP���$W�WKH�ERWWRP�RI�WKH�IRUP�WKHUH�DUH�WKUHH�EXWWRQV��³&DQFHO´��³3UHYLRXV´��DQG�
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³1H[W´���7KH�³&DQFHO´�EXWWRQ�LV�IRU�XVHUV�WR�H[LW�WKH�SURJUDP��VR�WKH\�KDYH�WKH�RSWLRQ�RI�

QRW�XVLQJ�WKH�&XULRXVHU�%URZVHU���:KHQ�WKH�³&DQFHO´�EXWWRQ�LV�SUHVVHG��WKH�SURJUDP�ZLOO�

FDOO�D�IXQFWLRQ�WKDW�ZLOO�WHUPLQDWH�WKH�DFWLYLWLHV�RI�WKH�SURJUDP���7KH�³3UHYLRXV´�EXWWRQ�LV�

GLVDEOHG�VLQFH�WKH�ZHOFRPH�ZLQGRZ�LV�WKH�YHU\�ILUVW�ZLQGRZ�RI�WKH�&XULRXVHU�%URZVHU���

:KHQ�WKH�³1H[W´�EXWWRQ�LV�SUHVVHG��LW�GLVSOD\V�WKH�QH[W�ZLQGRZ��'LVFODLPHU�ZLQGRZ���

�

�

)LJXUH������:HOFRPH�,QWHUIDFH�

�

���� 'LVFODLPHU�,QWHUIDFH�
�

,Q�RUGHU�IRU�XV�WR�LQVWDOO�WKH�&XULRXVHU�%URZVHU�RQ�FRPSXWHUV�LQ�WKH�:3,�

FRPSXWHU�ODE��ZH�DUH�UHTXLUHG�WR�FUHDWH�D�GLVFODLPHU�WKDW�WKH�XVHU�PXVW�DJUHH�WR�EHIRUH�



� ���

EHLQJ�DEOH�WR�XVH�WKH�SURJUDP��6HH�)LJXUH��������,W�KDV�WR�JLYH�D�JHQHUDO�H[SODQDWLRQ�RI�

ZKDW�WKH�&XULRXVHU�%URZVHU�GRHV�DQG�VSHFLI\�WKDW�LW�ZLOO�VWRUH�LQIRUPDWLRQ�IURP�WKH�XVHU�

DV�KH�VKH�EURZVHV�WKH�:HE���,W�DOVR�LQIRUPV�WKH�XVHUV�WKDW�WKH�SURJUDP�GRHV�QRW�VWRUH�DQ\�

SULYDWH�LQIRUPDWLRQ��VXFK�DV�SDVVZRUGV���2Q�WKH�ULJKW�VLGH�RI�WKH�ZLQGRZ�LV�WKH�DFWXDO�

GLVFODLPHU��

�

)LJXUH������'LVFODLPHU�,QWHUIDFH�

�

7KH�'LVFODLPHU�,QWHUIDFH�LQFOXGHV�D�FKHFNER[�IRU�XVHUV�WR�FOLFN�RQ���7KLV�

FKHFNER[�LV�D�UHSUHVHQWDWLRQ�RI�WKH�XVHU�DJUHHLQJ�ZLWK�WKH�GLVFODLPHU���7KH�1H[W�EXWWRQ�LV�

LQLWLDOO\�GLVDEOHG�DQG�WKH�FKHFNER[�LV�XQFKHFNHG���:KHQ�WKH�FKHFNER[�LV�FKHFNHG��1H[W�

EXWWRQ�ZLOO�EH�HQDEOHG�DQG�XVHUV�FDQ�SURFHHG�WR�WKH�QH[W�ZLQGRZ���%\�FKHFNLQJ�WKH�
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FKHFNER[��WKH�XVHU�LV�DJUHHLQJ�WKDW�WKH\�KDYH�UHDG�WKH�GLVFODLPHU�DQG�XQGHUVWDQGV�WKDW�

VRPH�RI�WKHLU�LQIRUPDWLRQ�ZLOO�EH�VWRUHG��EXW�ZLOO�QRW�EH�GLVFORVHG�WR�WKH�SXEOLF���$V�FDQ�

EH�VHHQ�LQ�)LJ�������WKH�3UHYLRXV�EXWWRQ�LV�HQDEOHG���,W�DOORZV�XVHUV�WR�JR�EDFN�WR�WKH�

SUHYLRXV�ZLQGRZ��WKH�ZHOFRPH�VFUHHQ����

7KH�GLVFODLPHU�ZLQGRZ�GRHV�QRW�KDYH�PLQLPL]H�RU�PD[LPL]H�EXWWRQV��VR�WKH�XVHU�

LV�JXDUDQWHHG�WR�VHH�WKLV�ZLQGRZ��DQG�LV�HQFRXUDJHG�WR�UHDG�LW���,I�D�XVHU�FKHFNV�WKH�

FKHFNER[�DQG�WKHQ�FOLFNV�WKH�³3UHYLRXV´�EXWWRQ��WKH�FKHFN�ER[�ZLOO�EH�DXWRPDWLFDOO\�

XQFKHFNHG�DQG�WKH�³1H[W´�EXWWRQ�ZLOO�EH�GLVDEOHG�DJDLQ���7KDW�ZD\�ZH�FDQ�PDNH�VXUH�WKDW�

WKH�XVHU�VKRXOG�KDYH�UHDG�WKH�GLVFODLPHU�EHIRUH�SURFHHGLQJ����

�

���� &ODVV�6HOHFWLRQ�,QWHUIDFH�
�

$IWHU�D�XVHU�DFFHSWV�WKH�GLVFODLPHU�DQG�FOLFNV�WKH�³1H[W´�EXWWRQ��D�FRXUVH�

VHOHFWLRQ�ZLQGRZ�ZLOO�SRS�XS��6HH�)LJXUH�����±��������:H�DVNHG�WKH�SURIHVVRUV�RI�DOO�WKH�

FRPSXWHU�VFLHQFH�FRXUVHV�IURP�'�WHUP�RI������WR�HQFRXUDJH�WKHLU�VWXGHQWV�WR�SDUWLFLSDWH�

LQ�WKLV�H[SHULPHQW���6RPH�RI�WKH�SURIHVVRUV�HYHQ�RIIHUHG�WKHLU�VWXGHQWV�D�ERQXV�SRLQW�

WRZDUGV�WKH�VWXGHQW¶V�JUDGH�IRU�SDUWLFLSDWLQJ���)RU�WKRVH�SURIHVVRUV�ZH�DGGHG�WKH�FRXUVH�

VHOHFWLRQ�LQWHUIDFH�VR�ZH�FRXOG�UHFRUG�ZKR�DUH�WKH�XVHUV�DQG�IURP�ZKDW�FXUUHQW�&6�

FRXUVH����
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�

)LJXUH������&RXUVH�6HOHFWLRQ�ZLQGRZ�

�

7KH�FODVV�VHOHFWLRQ�ZLQGRZ�OLVWV�DOO�WKH�&RPSXWHU�6FLHQFH��&6��FRXUVHV�WKDW�ZHUH�

DYDLODEOH�GXULQJ�'�WHUP�RI��������6LQFH�VRPH�XVHUV�PLJKW�KDYH�EHHQ�WDNLQJ�PXOWLSOH�&6�

FRXUVHV�DW�RQFH��WKH�&RXUVH�6HOHFWLRQ�,QWHUIDFH�DOORZV�PXOWLSOH�VHOHFWLRQV�WR�EH�PDGH���

7KHUH�DUH�WZR�EXWWRQV�DW�WKH�ERWWRP�RI�WKH�ZLQGRZ��³&DQFHO´�DQG�³1H[W´���7KH�³&DQFHO´�

EXWWRQ�LV�XVHG�WR�H[LW�WKH�SURJUDP���7KH�³1H[W´�EXWWRQ�LV�IRU�XVHUV�WR�FRQILUP�WKHLU�FRXUVH�

VHOHFWLRQ�DQG�FKHFNV�LI�WKH�XVHU�KDV�VHOHFWHG�DQ\�FRXUVHV�RU�QRW���%HIRUH�WKH�XVHU�FDQ�

SURFHHG�WR�WKH�QH[W�ZLQGRZ�D�FRQILUPDWLRQ�ER[�DSSHDUV�DQG�DVNV�WKH�XVHU�WR�FRQILUP�WKH�

VHOHFWHG�FRXUVHV�DQG�SUHVV�³<HV´�WR�FRQWLQXH�RU�³1R´�WR�UH�HQWHU�WKHLU�FRXUVHV���)RU�

H[DPSOH��)LJXUH�����VKRZV�WKDW�&6�����DQG�&6�����DUH�VHOHFWHG���,I�XVHUV�FOLFN�WKH�

³1H[W´�EXWWRQ��WKH�PHVVDJH�ER[�VKRZQ�LQ�)LJXUH������ZLOO�SRS�XS��

�
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�

)LJXUH������&RQILUPDWLRQ�:LQGRZ�ZLWK�&RXUVHV�FKRVHQ�

�

$�FRQILUPDWLRQ�PHVVDJH�ER[�LV�QHHGHG�VR�WKDW�XVHUV�FDQ�VHH�ZKDW�WKH\�KDYH�

VHOHFWHG�DQG�PDNH�VXUH�WKH\�GLG�QRW�PDNH�DQ\�PLVWDNH���,I�XVHUV�FOLFN�³<HV´��WKH�EURZVHU�

ZLOO�RSHQ�DQG�WKH\�FDQ�VWDUW�EURZVLQJ�WKH�:HE���,I�WKH�XVHUV�FOLFN�³1R´��WKH�FODVV�

VHOHFWLRQ�ZLQGRZ�ZLOO�UHDSSHDU���,I�QR�FODVV�LV�VHOHFWHG�DQG�WKH�XVHU�FOLFNV�RQ�WKH�³1H[W´�

EXWWRQ��WKH�PHVVDJH�ER[�VKRZQ�LQ�)LJXUH������ZLOO�SRS�XS��

�

�

)LJXUH������&RQILUPDWLRQ�:LQGRZ�ZLWK�QR�&RXUVHV�VHOHFWHG�

�

,I�WKH�XVHU�FOLFNV�³<HV´��WKH�EURZVHU�ZLOO�RSHQ�DQG�WKH\�FDQ�VWDUW�EURZVLQJ���,I�QRW��WKH�

FRXUVH�VHOHFWLRQ�ZLQGRZ�ZLOO�UHDSSHDU�DOORZLQJ�WKH�XVHUV�WR�VHOHFW�FRXUVHV�DJDLQ���

�

���� %URZVHU�,QWHUIDFH�
�

7KH�PDLQ�*8,��*UDSKLFDO�8VHU�,QWHUIDFH��RI�WKH�&XULRXVHU�%URZVHU�KDV�QRW�

FKDQJHG�PXFK�IURP�WKH�ROG�&XULRXV�%URZVHU��6HH�)LJXUH�����±��������:H�UHDOL]HG�WKDW�WKH�
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*8,�ZRXOG�JUHDWO\�DIIHFW�XVHUV¶�DFWLRQV�EHFDXVH�LW�LV�WKH�DUHD�ZKHUH�WKH�XVHU�LQWHUDFWV�

ZLWK�WKH�SURJUDP���7KH�*8,�RI�WKH�SUHYLRXV�SURMHFW�>/H�	�:DVHGD������@�KDG�LWV�GHVLJQ�

EDVHG�RQ�WKH�*8,�RI�0LFURVRIW¶V�,QWHUQHW�([SORUHU��06,(��VR�XVHUV�ZLOO�KDYH�D�IDPLOLDU�

*8,�ZLWK�ZKLFK�WR�LQWHUDFW���,I�ZH�KDG�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�WKH�*8,�RI�WKH�

&XULRXVHU�%URZVHU�DQG�,QWHUQHW�([SORUHU��WKHQ�ZH�PLJKW�JHW�ELDVHG�UHVXOW�GXH�WR�

XQIDPLOLDULW\�RI�&XULRXVHU�%URZVHU¶V�*8,���'HVLJQLQJ�D�*8,�VLPLODU�WR�06,(�ZLOO�KHOS�

XV�HOLPLQDWH�XQIDPLOLDULW\����)RU�WKDW�UHDVRQ��ZH�DOVR�GHVLJQHG�WKH�&XULRXVHU�%URZVHU�

EDVHG�RQ�0LFURVRIW�,QWHUQHW�([SORUHU������06,(��������)LJXUHV�����±�����VKRZ�WKH�*8,�RI�

WKH�06,(������&XULRXV�%URZVHU�>/H�	�:DVHGD������@��DQG�WKH�&XULRXVHU�%URZVHU��

�
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�

)LJXUH������7KH�*8,�RI�0LFURVRIW�,QWHUQHW�([SORUHU�

�
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�

)LJXUH������7KH�*8,�RI�WKH�&XULRXV�%URZVHU�

�
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�

)LJXUH������7KH�*8,�RI�WKH�1HZ�&XULRXVHU�%URZVHU�

�

$V�GHVFULEHG�LQ�WKH�SUHYLRXV�&XULRXV�%URZVHU�043�UHSRUW�>/H�	�:DVHGD������@��

WKH�ILUVW�ILYH�EXWWRQV�RI�WKH�&XULRXV�%URZVHU�IURP�OHIW�WR�ULJKW��³%DFN´��³)RUZDUG´��

³6WRS´��³5HIUHVK´��DQG�³+RPH´��DUH�LGHQWLFDO�DQG�LQ�WKH�VDPH�RUGHU�DV�WKRVH�RI�06,(���

7KH�DGGUHVV�EDU��+70/�UHQGHULQJ�ZLQGRZ��DQG�WKH�VWDWXV�EDU�DUH�WKH�VDPH�WR�WKRVH�RI�

06,(����

�
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7KH�*8,�RI�WKH�&XULRXV�%URZVHU�ZDV�EDVHG�RQ�WKH�*8,�RI�06,(������EXW�WKDW�ZDV�WZR�

\HDUV�DJR���7KH�FXUUHQW�YHUVLRQ�RI�06,(�LV������EXW�WKH�RQO\�VLJQLILFDQW�FKDQJH�IURP�

YHUVLRQ�����WR�YHUVLRQ�����LV�QRW�LQ�WKH�*8,��VR�RXU�EDVLF�*8,�GHVLJQ�GRHV�QRW�QHHG�WR�EH�

FKDQJHG���.HHSLQJ�WKH�*8,�FRQVLVWHQW�LV�D�JRRG�ZD\�WR�HOLPLQDWH�WKH�SRVVLELOLW\�RI�XVHUV�

QRW�NQRZLQJ�KRZ�WR�XVH�WKH�EURZVHU�DQG�EHFRPLQJ�D�ELDV�IDFWRU��

�

���� *8,�'LIIHUHQFHV�%HWZHHQ�WKH�7KUHH�%URZVHUV�

7KH�IROORZLQJ�DUH�GLIIHUHQFHV�EHWZHHQ�WKH�ROG�&XULRXV�%URZVHU�DQG�RXU�&XULRXVHU�

%URZVHU���2QH�GLIIHUHQFH�EHWZHHQ�WKH�WZR�EURZVHUV�LV�WKDW�WKH�WLWOH�EDU�KDV�FKDQJHG�WR�

³&XULRXVHU�%URZVHU´�IURP�³&XULRXV�%URZVHU�´��$OVR��WKH�EXWWRQV�RI�&XULRXVHU�%URZVHU�

DUH�GLIIHUHQW�IURP�WKRVH�RI�&XULRXV�%URZVHU���7KH�QHZ�EXWWRQV�DUH�VWLOO�VLPLODU�LQ�V\PERO�

UHSUHVHQWDWLRQ��EXW�WKH�FRORUV�DQG�OLQHV�RI�WKH�QHZ�LFRQV�DUH�GLIIHUHQW���7KH�LPDJHV�RI�WKH�

EXWWRQV�DUH�FKDQJHG�EHFDXVH�WKH�&XULRXV�%URZVHU�LFRQV�GLGQ¶W�VHHP�WR�EH�DV�QRWLFHDEOH�DV�

WKH�QHZ�RQHV�ZH�IRXQG���7KH�QHZ�LFRQV�KDYH�EULJKWHU�FRORU�DQG�VKDGLQJ��PDNLQJ�WKHP�

PRUH�DSSHDOLQJ�DQG�QRWLFHDEOH���)RU�H[DPSOH��WKH�EDFN�DQG�IRUZDUG�DUURZ�KDV�DGGHG�

KLJKOLJKWV�DQG�VKDGRZV���7KH�VL]HV�RI�WKH�DUURZV�DUH�DOVR�ELJJHU����

7KH�³6WRS´�EXWWRQ�LV�UHGHVLJQHG�LQWR�DQ�RFWDJRQ�VKDSHG�LPDJH���,W�ZDV�ILUVW�

GHVLJQHG�WR�KDYH�D�ZRUG�³6WRS´�LQVLGH�WKH�RFWDJRQ�VR�WKDW�LW�ZRXOG�EH�VLPLODU�WR�D�VWRS�

VLJQ���%XW�ZH�GHFLGH�WR�XVH�DQ�;�PDUN�LQVWHDG�RI�³6WRS´�VLQFH�WKH�LFRQ�RQ�06,(�����IRU�

VWRS�GRHV�QRW�KDYH�ZRUGV�WR�LW�HLWKHU����

7KH�³(YDOXDWLRQ´�EXWWRQ�LV�DOVR�UHGHVLJQHG���:H�FKRVH�WR�KDYH�SDSHU�DQG�SHQFLO�LQ�

WKH�LPDJH�EHFDXVH�WKDW�LV�D�FRPPRQ�V\PERO�WR�LQGLFDWH�ZULWLQJ���7KH�ROGHU�LFRQ�MXVW�KDV�

DQ�LPDJH�RI�D�SHQFLO�WKDW�PRUH�FRPPRQO\�PHDQV�GUDZ����+DYLQJ�DQ�LPDJH�WKDW�KDV�D�
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SHQFLO�DQG�SDSHU�PLJKW�EHWWHU�LPSO\�³ZULWH�VRPHWKLQJ�GRZQ´��DQG�ZULWLQJ�VRPHWKLQJ�

GRZQ�LV�ZKDW�LV�QHHGHG�IRU�DQ�(YDOXDWLRQ����

:H�FKDQJHG�WKH�VKDSH�RI�WKH�³,QVWUXFWLRQ´�EXWWRQ�LFRQ�EXW�ZH�NHSW�WKH�TXHVWLRQ�

PDUN�LQVLGH�WKH�VKDSH���%\�FKDQJLQJ�WKH�VKDSH�RI�WKH�EXWWRQ�DQG�DGGLQJ�HGJHV�WR�LW��WKH�

EXWWRQ�LV�PRUH�QRWLFHDEOH���8VHUV�ZLOO�EH�DEOH�WR�NQRZ�ZKHUH�WR�FOLFN�LI�WKH\�KDYH�D�

TXHVWLRQ�DERXW�WKH�EURZVHU�VLQFH�WKH�³TXHVWLRQ�PDUN´�LV�YHU\�ZHOO�NQRZQ�IRU�LWV�

LPSOLFDWLRQV����

7KH�³([LW´�EXWWRQ�LV�UHGHVLJQHG�WR�EH�DQ�RSHQ�GRRUZD\�ZLWK�DQ�DUURZ�SRLQWLQJ�WR�

WKH�H[LW���7KH�([LW�EXWWRQ�IURP�WKH�&XULRXV�%URZVHU�ZDV�MXVW�DQ�³;´�ZLWK�WKH�ODEHO�

³(;,7´���7KLV�FRXOG�KDYH�EHHQ�PLVWDNHQ�IRU�VWRS�VLQFH�³;´�DOVR�DSSHDUV�LQ�WKH�³6WRS´�

EXWWRQ���7KH�UHDVRQ�ZK\�ZH�FKRVH�WKH�GRRUZD\�LV�WKDW�D�ORW�RI�SURJUDPV��HVSHFLDOO\�

FKDWWLQJ�SURJUDPV��XVH�D�GRRU�DV�D�V\PERO�WR�H[LW�PDNHV�LW�HDVLHU�IRU�XVHUV�WR�UHFRJQL]H��

�

���� (YDOXDWLRQ�,QWHUIDFH�
�

7KH�*8,�RI�WKH�(YDOXDWLRQ�,QWHUIDFH�LV�XVHG�WR�GLVSOD\�WZR�H[SOLFLW�UDWLQJV��

LQWHUHVW�UDWLQJ�DQG�WKH�IDPLOLDULW\�UDWLQJ��6HH�)LJXUH��������:H�KDYH���SRLQW�VFDOH�IRU�WKH�

LQWHUHVW�UDWLQJ��ZLWK�WKH�WH[W�³0RVW´�QH[W�WR�WKH�KLJKHVW�UDWLQJ�DQG�³/HDVW´�QH[W�WR�WKH�

ORZHVW�UDWLQJ���)RU�WKH�IDPLOLDULW\�UDWLQJ��ZH�KDYH�D���SRLQW�VFDOH�ZLWK�³9HU\�)DPLOLDU´�

EHORZ�WKH�KLJKHVW�UDWLQJ�DQG�³:KDW�LV�WKLV""´�EHORZ�WKH�ORZHVW�UDWLQJ�WR�LQGLFDWH�WKH�

PHDQLQJ�RI�WKH�VFDOH���)LJXUH�����GHSLFWV�WKH�*8,�RI�WKH�(YDOXDWLRQ�LQWHUIDFH��
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�

)LJXUH������(YDOXDWLRQ�,QWHUIDFH�

�

$V�VKRZQ�LQ�)LJXUH������WKHUH�DUH�ILYH�UDGLR�EXWWRQV�IRU�WKH�H[SOLFLW�LQWHUHVW�UDWLQJ�

DQG�IRXU�UDGLR�EXWWRQV�IRU�WKH�IDPLOLDULW\�H[SOLFLW�UDWLQJ���$�³1R�&RPPHQW´�UDGLR�EXWWRQ�

LV�DGGHG�IRU�XVHUV�ZKR�ZLVK�WR�HYDOXDWH�WKH�SDJH�ODWHU�RU�QRW�HYDOXDWH�RQH�DW�DOO���7KH��1R�

&RPPHQW��UDGLR�EXWWRQ�LV�WKH�GHIDXOW�EXWWRQ�IRU�WKH�H[SOLFLW�LQWHUHVW�UDWLQJ���6LQFH�ZH�

SUHGLFWHG�WKDW�PDQ\�RI�WKH�SDJHV�ZRXOG�EH�VNLSSHG��VHOHFWLQJ��1R�&RPPHQW��E\�GHIDXOW�

PDNH�LW�HDVLHU�IRU�XVHUV�WR�VNLS�WKH�(YDOXDWLRQ�ZLQGRZ��

�

���� ,QVWUXFWLRQ�,QWHUIDFH�
�

7KH�LQVWUXFWLRQ�LQWHUIDFH�FRQWDLQV�WKH�VDPH�LQIRUPDWLRQ�DV�WKDW�RI�WKH�&XULRXV�

%URZVHU��6HH�)LJXUH���������7KH�RQO\�GLIIHUHQFH�LV�WKDW�LWV�DSSHDUDQFH�LV�PRUH�DSSHDOLQJ�

DQG�QRWLFHDEOH���:H�LQFOXGH�HDFK�RI�RXU�HPDLO�DGGUHVV�VR�WKDW�XVHUV�FDQ�FRQWDFW�XV�LI�

QHHGHG���)LJXUH������EHORZ�VKRZV�WKH�*8,�RI�WKH�,QVWUXFWLRQ�LQWHUIDFH��
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�

)LJXUH�������,QVWUXFWLRQ�,QWHUIDFH�

�

���� &ORVLQJ�,QWHUIDFH�
�

7KH�FORVLQJ�LQWHUIDFH�DSSHDUV�ZKHQHYHU�D�XVHU�FORVHV�WKH�EURZVHU��6HH�)LJXUH�

�����±���������6LQFH�WKH�GDWD�LV�YHU\�LPSRUWDQW�WR�XV��ZH�ZDQW�WR�PDNH�VXUH�WKDW�XVHUV�GR�

QRW�FORVH�WKH�&XULRXVHU�%URZVHU�E\�DFFLGHQW���7R�GR�WKDW��ZH�KDYH�D�ZDUQLQJ�ZLQGRZ�

ZLWK�³\HV´�DQG�³QR´�EXWWRQV��ZKLFK�LV�VKRZQ�EHORZ��

�

�

)LJXUH�������&ORVLQJ�:DUQLQJ�:LQGRZ�,QWHUIDFH�

�

�

�

�
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,I�WKH�XVHU�FOLFNV�³1R´��WKH�&XULRXVHU�%URZVHU�UHVXPHV�LWV�SURFHVV���,I�WKH�XVHU�FOLFNV�

³<HV´��WKH�&XULRXVHU�%URZVHU�FORVHV�DQG�WKH�FORVLQJ�ZLQGRZ�VKRZQ�LQ�)LJXUH������ZLOO�

DSSHDU��

'XULQJ�WKH�WHVWLQJ�RI�WKH�&XULRXVHU�%URZVHU��ZH�IRXQG�WKDW�WKH�EURZVHU�VHHPHG�WR�

WDNH�D�ZKLOH�EHIRUH�LW�FRPSOHWHO\�FORVHV���6LQFH�WKH�EURZVHU�VWRUHV�GDWD�MXVW�EHIRUH�WKH�

EURZVHU�FORVHV��ZH�QHHGHG�WR�PDNH�VXUH�WKDW�WKH�EURZVHU�FORVHG�SURSHUO\���$�ZLQGRZ�

DSSHDUV�DIWHU�WKH�XVHU�FKRRVHV�³\HV´�LQ�WKH�&ORVLQJ�:DUQLQJ�ZLQGRZ��ZKLFK�LV�VKRZQ�

EHORZ���7KH�ZLQGRZ�LV�VHW�WR�VWD\�RQ�WKH�VFUHHQ�IRU������PLOOLVHFRQG����VHFRQG���

�

�

�

)LJXUH�������&ORVLQJ�:LQGRZ�

�

�

�

�

�

�

�

�

�

�

�

�
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&KDSWHU���� $OJRULWKPV�,PSOHPHQWDWLRQ�

7KLV�FKDSWHU�GLVFXVVHV�WKH�FKDQJHV�LQ�:HE�WHFKQRORJ\�WKDW�ZH�KDG�WR�PRGLI\�RXU�

EURZVHU�WR�KDQGOH���:H�DOVR�GLVFXVV�WKH�H[LVWLQJ�DOJRULWKPV�WKDW�ZHUH�XVHG�LQ�WKH�&XULRXV�

%URZVHU�043�>/H�	�:DVHGD������@�DQG�WKH�QHZ�DOJRULWKPV�WKDW�ZH�FUHDWHG�WR�PRGLI\�

WKH�&XULRXV�%URZVHU�WR�FDSWXUH�QHZ�LPSOLFLW�UDWLQJV��

�

���� 0RWLYDWLRQ�IRU�&KDQJHV�

�

,W�KDV�EHHQ�WZR�\HDUV�VLQFH�WKH�&XULRXV�%URZVHU�H[SHULPHQW�ZDV�FRQGXFWHG�DQG�

WKHUH�KDYH�EHHQ�PDQ\�FKDQJHV�LQ�:HE�WHFKQRORJ\�LQ�WKDW�WLPH���:HE�VLWHV�WKDW�ZHUH�EXLOW�

WZR�\HDUV�DJR�ZHUH�PXFK�OHVV�FRPSOLFDWHG�WKDQ�WKH\�DUH�WRGD\���$W�WKDW�WLPH�PRVW�

KRXVHKROGV�KDG�VORZ�,QWHUQHW�FRQQHFWLRQV���&XUUHQWO\�PRUH�DUHDV�DUH�JHWWLQJ�IDVWHU�

,QWHUQHW�FRQQHFWLRQV�LQVWDOOHG�VXFK�DV�'6/�DQG�&DEOH�PRGHP�VHUYLFHV���7KLV�LQFUHDVH�LQ�

EDQGZLGWK�DOVR�EULQJV�D�JURZWK�LQ�WHFKQRORJ\�WKDW�DOORZV�:HE�SDJHV�WR�PDNH�WKHLU�VLWHV�

PRUH�JUDSKLFDO�DQG�LQWHUDFWLYH����

,W�LV�EHFDXVH�RI�WKHVH�FKDQJHV�RYHU�WKH�SDVW�WZR�\HDUV�WKDW�PRGLILFDWLRQV�KDG�WR�EH�

PDGH�WR�WKH�ROG�&XULRXV�%URZVHU���:H�DOVR�KDG�WR�PRGLI\�VRPH�RI�WKH�EDVLF�IXQFWLRQDOLW\�

RI�WKH�EURZVHU�LQ�RUGHU�WR�GHWHFW�WKH�QHZ�LPSOLFLW�LQGLFDWRUV���:H�KDG�WR�HQVXUH�WKDW�WKH�

FKDQJHV�ZLOO�QRW�DIIHFW�WKH�EURZVHU¶V�SHUIRUPDQFH��ZKLFK�PD\�GLUHFWO\�RU�LQGLUHFWO\�DIIHFW�

WKH�H[SHULPHQW��

7KH�IROORZLQJ�VXEVHFWLRQV�GLVFXVV�WKUHH�RI�WKH�FKDQJHV�RQ�WKH�,QWHUQHW�RYHU�WKH�

SDVW�WZR�\HDUV�WKDW�WKH�&XULRXV�%URZVHU�ZDV�QRW�EXLOW�WR�DFFRPPRGDWH��

�
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������ 3RS�XS�:LQGRZV�

7KH�XVH�RI�SRS�XS�ZLQGRZV�LQ�WKH�SDVW�WZR�\HDUV�KDG�JURZQ�H[SRQHQWLDOO\���7ZR�

\HDUV�DJR�WKH\�XVXDOO\�DSSHDUHG�ZLWK�:HE�VLWHV�WKDW�ZHUH�QRW�IUHTXHQWO\�EHLQJ�DFFHVVHG�

E\�XVHUV���0DMRU�:HE�VLWHV�VXFK�DV�ZHDWKHU�FRP��$2/�FRP��DQG�1%&�FRP�GLG�QRW�KDYH�

SRS�XS�ZLQGRZV���3UHVHQWO\��SRS�XS�ZLQGRZV�DUH�DFWXDOO\�EHLQJ�XVHG�PRVWO\�IRU�

DGYHUWLVHPHQWV��EXW�WKH\�DUH�DOVR�XVHG�WR�HPSKDVL]H�:HE�VLWH�FRQWHQWV���1RZ�YLVLWLQJ�RQH�

:HE�SDJH�PD\�HQG�XS�ZLWK�ILYH�QHZ�EURZVHU�ZLQGRZV��RSHQHG�RQ�WKH�VFUHHQ��

:H�DGGUHVV�WKLV�LVVXH�LQ�RXU�SURMHFW�E\�JLYLQJ�XVHUV�DQ�RSWLRQ�WR�FKRRVH�ZKHWKHU�

RU�QRW�WKH\�ZDQW�WR�YLHZ�WKH�SRS�XS�ZLQGRZ���%HIRUH�WKH\�FKRRVH��ZH�ZDUQ�WKHP�WKDW�WKH�

SRS�XS�ZLQGRZV�DUH�QRW�IXOO\�VXSSRUWHG�E\�WKH�EURZVHU��

�

������ 6LWH�IRUPDWV�

�

)UDPHG�SDJHV�FDQ�EH�YHU\�FRQYHQLHQW�IRU�XVHUV��VLQFH�LQIRUPDWLRQ��VXFK�DV�PHQXV��

FDQ�FRQVLVWHQWO\�EH�LQ�IURQW�RI�WKH�XVHUV�ZKLOH�WKH\�DUH�VXUILQJ�DQRWKHU�SDUW�RI�D�:HE�

SDJH���$�IUDPHG�:HE�SDJH�SRWHQWLDOO\�FRQWDLQV�PDQ\�+70/�SDJHV��WKH�PDLQ�SDJH�LV�WKH�

VWUXFWXUDO�SDJH��ZKLFK�VHWV�XS�WKH�VL]HV�RI�WKH�IUDPHG�SDJHV���7KH�RWKHU�SDJHV�DUH�RIWHQ�

WKH�PHQX�SDJH�DQG�WKH�PDLQ�SDJH���7KHUHIRUH��ORDGLQJ�RQH�IUDPHG�SDJH�LV�DFWXDOO\�OLNH�

ORDGLQJ�DW�OHDVW�WKUHH�+70/�SDJHV�DW�WKH�VDPH�WLPH����

7ZR�\HDUV�DJR��QRW�DOO�,QWHUQHW�EURZVHUV�VXSSRUW�IUDPHG�SDJHV���,Q�RUGHU�IRU�HYHU\�

XVHU�WR�UHFHLYH�WKH�VDPH�FRQWHQW��IUDPHG�SDJHV�ZHUH�UDUHO\�XVHG�LQ�PRVW�:HE�VLWHV���

7RGD\��PRVW�:HE�EURZVHUV�VXSSRUW�IUDPHG�SDJHV��WKHUHIRUH��PRUH�:HE�VLWHV�DUH�VWDUWLQJ�

WR�XVH�IUDPHG�SDJHV��
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�7KLV�KDV�EHHQ�D�SUREOHP�IRU�WKH�&XULRXV�%URZVHU�VLQFH�LW�GRHV�QRW�UHFRJQL]H�

IUDPHG�SDJHV�DQG�WKH�(YDOXDWLRQ�:LQGRZ�SRSV�XS�DW�OHDVW�WKUHH�WLPHV�ZKHQ�D�IUDPHG�

SDJH�LV�ORDGHG���7R�DYRLG�WKDW�IURP�KDSSHQLQJ�LQ�WKLV�H[SHULPHQW��ZH�PRGLI\�WKH�

DOJRULWKP�RI�WKH�(YDOXDWLRQ�:LQGRZ�SRS�XS��ZKLFK�LV�GLVFXVVHG�LQ�6HFWLRQ�������RI�WKLV�

FKDSWHU��

�

������ :KHHO�0RXVH�

$�ZKHHO�PRXVH�KDV�D�ZKHHO�OLNH�FHQWUDO�EXWWRQ��FDOOHG�WKH�³PRXVH�ZKHHO�EXWWRQ´���

7KH�PRXVH�ZKHHO�EXWWRQ�ZDV�D�QHZ�FRPSXWHU�LQWHUIDFH�KDUGZDUH�GHVLJQ��EXW�LW�KDV�

TXLFNO\�EHFRPH�D�YHU\�FRQYHQLHQW�VFUROOLQJ�WRRO���8VHUV�FDQ�URWDWH�WKH�PRXVH�ZKHHO�

IRUZDUGV�DQG�EDFNZDUGV�RU�SUHVV�GRZQ�RQ�LW�IRU�GLIIHUHQW�VW\OHV�RI�VFUROOLQJ���:KHQ�WKH�

ZKHHO�LV�UROOHG�IRUZDUGV�DQG�EDFNZDUGV��WKH�VFUROOLQJ�PRWLRQ�RI�WKH�SDJH�LV�YHUWLFDO�ZKLOH�

WKH�FXUVRU�RI�WKH�PRXVH�UHPDLQV�DW�WKH�VDPH�SRVLWLRQ�UHODWLYH�WR�WKH�ERXQGDULHV�RI�WKH�

EURZVHU�ZLQGRZ���,I�WKH�ZKHHO�EXWWRQ�LV�SUHVVHG�GRZQ��WKH�XVHU�LV�WKHQ�DEOH�WR�VFUROO�LQ�DOO�

HLJKW�SRVVLEOH�GLUHFWLRQV��8S��'RZQ��8S�ULJKW��'RZQ�OHIW��HWF��RQ�D�WZR�GLPHQVLRQDO�

SODQH���'XH�WR�LWV�FRQYHQLHQFH��WKH�PRXVH�ZKHHO�EXWWRQ�PD\�VXEVWLWXWH�IRU�DOO�RWKHU�

VFUROOLQJ�PHWKRGV��VXFK�DV�VFUROO�EDUV�DQG�DUURZ�EXWWRQV���

7R�DGGUHVV�WKLV�LVVXH��ZH�FUHDWHG�QHZ�LPSOLFLW�UDWLQJV�IRU�DOO�IXQFWLRQV�UHODWHG�WR�

WKH�PRXVH�ZKHHO�EXWWRQ���7KH\�DUH�GLVFXVVHG�LQ�6HFWLRQ�������RI�WKLV�FKDSWHU��

�

7KH�WKUHH�FKDQJHV�OLVWHG�DERYH�DUH�RQO\�VRPH�RI�WKH�PDMRU�FKDQJHV�WR�:HE�GHVLJQ�

RYHU�WKH�SDVW�WZR�\HDUV���7R�DGDSW�WR�WKHVH�FKDQJHV��ZH�PRGLILHG�WKH�&XULRXV�%URZVHU�LQ�

RUGHU�WR�FRQWLQXH�ZLWK�WKH�H[SHULPHQW���6RPH�DOJRULWKPV�XVHG�LQ�WKH�EURZVHU�ZHUH�DOVR�
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PRGLILHG��DQG�QHZ�DOJRULWKPV�ZHUH�GHVLJQHG�WR�DFFRPPRGDWH�FXUUHQW�:HE�VLWH�

SUHVHQWDWLRQV���$IWHU�DOO�WKHVH�PRGLILFDWLRQV��WKH�&XULRXV�%URZVHU�EHFDPH�WKH�&XULRXVHU�

%URZVHU��

���� ([LVWLQJ�$OJRULWKPV�

7KH�&XULRXVHU�%URZVHU�LQFOXGHV�DOO�QLQH�RI�WKH�LPSOLFLW�UDWLQJV�XVHG�LQ�WKH�

&XULRXV�%URZVHU���7KH\�DUH�OLVWHG�EHORZ��

• 7LPH�VSHQW�RQ�WKH�:HE�SDJH�±�WRWDO�WLPH�VSHQW�RQ�VXUILQJ�WKH�:HE�SDJH��

• 'XUDWLRQ�RI�WKH�YHUWLFDO�DQG�KRUL]RQWDO�VFUROO�EDUV�XVDJH�±�KRZ�ORQJ�HDFK�VFUROO�

EDU�LV�XVHG���

• 'XUDWLRQ�RI�PRXVH�XVDJH�±�KRZ�ORQJ�WKH�PRXVH�LV�XVHG��

• 1XPEHU�RI�0RXVH�FOLFNV�±�1XPEHU�RI�FOLFNV�RQ�WKH�:HE�SDJH��

• 1XPEHU�RI�8S��'RZQ��/HIW��DQG�5LJKW�$UURZ�NH\V�XVDJH�±�1XPEHU�RI�WLPHV�HDFK�

DUURZ�NH\�LV�XVHG��

• 'XUDWLRQ�RI�8S��'RZQ��/HIW��DQG�5LJKW�$UURZV�NH\V�XVDJH�±�KRZ�ORQJ�HDFK�DUURZ�

NH\�LV�XVHG��

• 1XPEHU�RI�3DJH�8S�DQG�3DJH�'RZQ�NH\V�XVDJH���1XPEHU�RI�WLPHV�HDFK�3DJH�NH\�

LV�XVHG��

• 'XUDWLRQ�RI�3DJH�8S�DQG�3DJH�'RZQ�NH\V�XVDJH���KRZ�ORQJ�HDFK�3DJH�NH\�LV�

XVHG��

• ([SOLFLW�,QWHUHVW�5DWLQJ�±�8VHU¶V�UDWLQJ�DIWHU�VXUILQJ�D�:HE�SDJH��

�
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7KH�IROORZLQJ�VXEVHFWLRQV�GLVFXVV�EULHIO\�WKH�DOJRULWKPV�WKDW�KDQGOH�WKH�LPSOLFLW�UDWLQJV�

OLVWHG�DERYH��

������ 0RXVH�$FWLYLWLHV�

7KH�ROG�&XULRXV�%URZVHU�KDV�LPSOLFLW�UDWLQJV�WKDW�WUDFH�PRXVH�DFWLYLWLHV���,W�

FDSWXUHV�WKH�QXPEHU�RI�OHIW�PRXVH�EXWWRQ�FOLFNV�DQG�WKH�WLPH�VSHQW�RQ�PRYLQJ�WKH�PRXVH���

+RZHYHU��LW�RQO\�FDSWXUHV�LQIRUPDWLRQ�DERXW�WKH�PRXVH�ZKHQ�WKH�EURZVHU�ZLQGRZ�LV�LQ�

IRFXV���$�ZLQGRZ�LV�LQ�IRFXV�ZKHQ�WKDW�ZLQGRZ�LV�VHOHFWHG�IRU�XVH���,W�DOVR�PHDQV�WKDW�WKH�

XVHU�LV�FXUUHQWO\�LQWHUDFWLQJ�ZLWK�WKH�EURZVHU�ZLQGRZ��DV�RSSRVHG�WR�VRPH�RWKHU�ZLQGRZ�

RQ�WKH�VFUHHQ��

7KH�&XULRXVHU�%URZVHU�ZLQGRZ�FRQVLVWV�RI�WKH�+70/�UHQGHULQJ�DUHD��WKH�YHUWLFDO�

VFUROO�EDU��DQG�WKH�KRUL]RQWDO�VFUROO�EDU���1R�PRXVH�DFWLYLW\�LV�UHFRUGHG�LI�WKH�PRXVH�

FXUVRU�LV�RXW�RI�WKH�EURZVHU�ZLQGRZ��

,Q�WKH�&XULRXVHU�%URZVHU��ZH�HQKDQFH�WKH�PRXVH�DFWLYLWLHV¶�DOJRULWKP�WR�JHW�

DGGLWLRQDO�LPSOLFLW�UDWLQJV�IURP�XVHUV���7KH�&XULRXVHU�%URZVHU�FDQ�FDSWXUH�ULJKW�PRXVH�

FOLFNV��PRXVH�ZKHHO�VFUROOLQJ��DQG�FXUVRU�FRRUGLQDWHV���7KHVH�QHZ�LPSOLFLW�UDWLQJV�DUH�

RQO\�UHFRUGHG�LI�WKH�EURZVHU�LV�LQ�IRFXV���)LJXUH�����VKRZV�WKH�VWDWH�GLDJUDP�RI�PRXVH�

DFWLYLWLHV��
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6WDUW

:DLW�IRU�0RXVH�$FWLYLWLHV

0RXVH�FXUVRU�LV�RXW�RI�WKH�%URZVHU

:LQGRZ

%URZVHU�:LQGRZ�LV�QRW�)RFXVHG

�$FFXPXODWH�WLPH�RI�EURZVHU�QRW�EHLQJ�IRFXVHG

1R�0RXVH

$FWLYLWLHV

0RXVH�$FWLYLWLHV�&DSWXUHG

$FFXPXODWH���RI�FOLFNV�DQG�WLPH�RI�PRXVH�PRYLQJ

$FFXPXODWLRQ

&RPSOHWH

%URZVHU�ZLQGRZ

EHFRPH�IRFXVHG

EXW�0RXVH�FXUVRU�LV

VWLOO�RXW�RI�WKH

%URZVHU�:LQGRZ

0RXVH�FXUVRU�LV�EDFN�LQ

WKH�%URZVHU�:LQGRZ

%URZVHU

ZLQGRZ

EHFRPHV�IRFXVHG

0RXVH�FXUVRU

PRYHV�DZD\�IURP

WKH�EURZVHU�ZLQGRZ

0RXVH�DFWLYLWLHV�RFFXU

%URZVHU

ZLQGRZ

LV�QRW

IRFXVHG

�

)LJXUH�������6WDWH�'LDJUDP�IRU�&DSWXULQJ�0RXVH�$FWLYLWLHV�

�

������ .H\ERDUG�$FWLYLWLHV�

)RXU�NH\V�DUH�PRQLWRUHG�E\�WKH�&XULRXVHU�%URZVHU�WR�REWDLQ�NH\ERDUG�UHODWHG�

LPSOLFLW�UDWLQJV���3DJH�8S��3DJH�'RZQ��8S�$UURZ�DQG�'RZQ�$UURZ���7KHLU�DFWLYLWLHV�

ZHUH�DOVR�GHWHFWHG�LQ�WKH�&XULRXV�%URZVHU���7KHVH�IRXU�NH\V�DUH�XVHG�ZKHQ�XVHUV�ZDQW�WR�

VFUROO�ZLWKRXW�XVLQJ�D�PRXVH����

7KHUH�DUH�WZR�GLIIHUHQW�W\SHV�RI�LPSOLFLW�UDWLQJV�IRU�HDFK�RI�WKH�IRXU�NH\V���2QH�LV�

WKH�QXPEHU�RI�WLPHV�WKDW�XVHUV�SUHVV�GRZQ�RQ�WKH�NH\V��DQG�WKH�RWKHU�LV�WKH�DPRXQW�RI�

WLPH�WKDW�WKHVH�NH\V�DUH�KHOG�GRZQ���7KH�PRQLWRUHG�DUHD�LV�VLPLODU�IRU�WKRVH�RI�PRXVH�
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DFWLYLWLHV���7KH�&XULRXVHU�%URZVHU�GRHV�QRW�FDSWXUH�DQ\WKLQJ�IURP�WKH�NH\ERDUG�ZKHQ�WKH�

EURZVHU�ZLQGRZ�LV�QRW�LQ�IRFXV���+RZHYHU��LW�VWLOO�FDSWXUHV�NH\ERDUG�DFWLYLWLHV�HYHQ�WKH�

PRXVH�FXUVRU�LV�RXW�RI�WKH�EURZVHU�ZLQGRZ��VLQFH�XVHUV�FDQ�VWLOO�VFUROO�XVLQJ�WKH�

NH\ERDUG����)LJXUH�����VKRZV�WKH�VWDWH�GLDJUDP�RI�NH\ERDUG�DFWLYLWLHV��

6WDUW

:DLW�IRU�6FUROO�$FWLYLWLHV

8S�$UURZ�.H\�$FWLYLWLHV�&DSWXUHG

$FFXPXODWH���RI�8S�$UURZ�.H\�+HOG�GRZQ

$FFXPXODWH�WLPH�RI�8S�$UURZ�.H\�KHOG�GRZQ

%URZVHU�:LQGRZ�LV�QRW�)RFXVHG

$FFXPXODWH�WLPH�RI�EURZVHU�QRW�EHLQJ�IRFXVHG

1R�6FUROO

$FWLYLWLHV

'RZQ�$UURZ�.H\�$FWLYLWLHV�&DSWXUHG

$FFXPXODWH���RI�'RZQ�$UURZ�.H\�+HOG�GRZQ

$FFXPXODWH�WLPH�RI�'RZQ�$UURZ�.H\�KHOG�GRZQ

/HIW�$UURZ�.H\�$FWLYLWLHV�&DSWXUHG

$FFXPXODWH���RI�/HIW�$UURZ�.H\�+HOG�GRZQ

$FFXPXODWH�WLPH�RI�/HIW�$UURZ�.H\�KHOG�GRZQ

5LJKW�$UURZ�.H\�$FWLYLWLHV�&DSWXUHG

$FFXPXODWH���RI�5LJKW�$UURZ�.H\�+HOG�GRZQ

$FFXPXODWH�WLPH�RI�5,JKW�$UURZ�.H\�KHOG�GRZQ

$

$

$

$
$

$��5HWXUQ�WR��:DLW�IRU�6FUROO�$FWLYLWLHV�

����ZKHQ�$FFXPXODWLRQV�DUH�GRQH

%URZVHU�:LQGRZ

LV�QRW�IRFXVHG

8S�$UURZ�.H\�SUHVVHG

%

&

5LJKW�$UURZ

NH\�SUHVVHG

%��'RZQ�$UURZ�.H\�SUHVVHG

�&��/HIW�$UURZ�.H\�SUHVVHG

%URZVHU�:LQGRZ

LV�QRZ�LQ�IRFXV

�

)LJXUH�������6WDWH�'LDJUDP�IRU�&DSWXULQJ�NH\ERDUG�$FWLYLWLHV�
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������ ([SOLFLW�5DWLQJ�RI�,QWHUHVW�

7KH�([SOLFLW�,QWHUHVW�5DWLQJ�LV�XVHG�DJDLQ�LQ�WKH�&XULRXVHU�%URZVHU���7KHUH�DUH�

WZR�VLWXDWLRQV�WKDW�WULJJHU�WKH�(YDOXDWLRQ�ZLQGRZ�WR�SRS�XS���7KH�ILUVW�LV�ZKHQ�WKHUH�LV�D�

SDJH�FKDQJH��PHDQLQJ�D�FKDQJH�LQ�WKH�85/���7KH�RWKHU�RQH�LV�ZKHQ�WKH�³(YDOXDWLRQ´�

EXWWRQ��ORFDWHG�LQ�WKH�WRRO�EDU��LV�SXVKHG���,Q�WKH�&XULRXVHU�%URZVHU��ZH�PRGLILHG�WKH�

(YDOXDWLRQ�ZLQGRZ�VR�WKDW�WKH�XVHUV�DUH�DVNHG�WR�UDWH�WKH�SDJH�RQO\�ZKHQ�WKH\�W\SH�D�

85/�DGGUHVV�GLUHFWO\�LQWR�WKH�$GGUHVV�%DU�DQG�KLW�WKH�(QWHU�NH\��RU�VHOHFW�D�OLQN�RQ�WKH�

:HE�SDJH����

�

������ 85/��8VHU�QDPH��7LPH�'DWH�6WDPS�

7KH�SXUSRVH�RI�KDYLQJ�DQ�DOJRULWKP�WR�UHWULHYH�WKH�85/��8VHU¶V�QDPH��7LPH��DQG�

'DWH�VWDPS�LV�WR�GLVWLQJXLVK�EHWZHHQ�WKH�GDWD�HQWULHV���7KLV�DOJRULWKP�ZDV�DOUHDG\�

FRQWDLQHG�LQ�WKH�&XULRXV�%URZVHU��7KH�&XULRXVHU�%URZVHU�XVHV�WKLV�DOJRULWKP�LQ�WKH�VDPH�

ZD\�WKDW�WKH�&XULRXV�%URZVHU�XVHV�LW���7KH�XVHU�QDPH�DQG�WKH�GDWH�DUH�FDSWXUHG�ZKHQ�WKH�

XVHU�VWDUWV�WKH�&XULRXVHU�%URZVHU���(YHU\�WLPH�D�QHZ�:HE�SDJH�LV�ORDGHG��WKH�85/�DQG�

WKH�WLPH��+2856��0,187(6��6(&21'6��DUH�UHFRUGHG�LQWR�PHPRU\����



� ���

VWDUW

/RJLQ

2EWDLQ�WKH�XVHU�QDPH

6WRUH�WKH�XVHU�QDPH�RQ�WKH�XVHU�GDWDEDVH

3URJUDP�7HUPLQDWHG

/RJLQ�&KHFN�FRPSOHWH

*R�WR�WKH�+RPH�SDJH

8VHU�QDPH�LV�IRXQG

1R�8VHU�QDPH�LV�IRXQG

XVHU�QDPH�VWRUHG

�

)LJXUH������6WDWH�'LDJUDP�IRU�&DSWXULQJ�WKH�8VHU�1DPH�

�

$V�VKRZQ�LQ�)LJXUH������LI�D�XVHU�QDPH�LV�QRW�IRXQG�LQ�WKH�V\VWHP��WKH�&XULRXVHU�

%URZVHU�ZLOO�WHUPLQDWH���7KLV�KDSSHQV�ZKHQ�D�XVHU�XVHV�WKH�&XULRXVHU�%URZVHU�ZLWKRXW�

ORJJLQJ�LQ���$OO�FRPSXWHUV�LQ�WKH�$'3�ODE�XVH�WKH�0LFURVRIW�1HWZRUN���6LQFH�XVHUV�FDQ�

DYRLG�ORJJLQJ�LQ�E\�SUHVVLQJ�WKH�³(VFDSH´�EXWWRQ�LQ�WKH�ORJLQ�VFUHHQ�DQG�DUH�VWLOO�DEOH�WR�

XVH�WKH�FRPSXWHU��WKH�EURZVHU�QHHGV�WR�FKHFN�IRU�WKH�XVHU�QDPH�LQ�WKH�0LFURVRIW�1HWZRUN�

WR�PDNH�VXUH�XVHUV�GR�ORJLQ�WR�WKH�FRPSXWHU���,I�QR�XVHU�QDPH�LV�IRXQG��WKH�EURZVHU�ZLOO�

FORVH���:KHQ�WKH�XVHU�QDPH�LV�FDSWXUHG��WKH�EURZVHU�DOVR�FDSWXUHV�WKH�GDWH��
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���� 1HZ�$OJRULWKPV�

�

�

/LVWHG�EHORZ�DUH�WKH�HOHYHQ�QHZ�LPSOLFLW�LQGLFDWRUV�WKDW�DUH�DGGHG�LQWR�WKH�

&XULRXVHU�%URZVHU��

• 1XPEHU�RI�5LJKW�0RXVH�EXWWRQ�FOLFNV�±�1XPEHU�RI�WLPHV�WKH�ULJKW�PRXVH�EXWWRQ�

LV�XVHG��

• 1XPEHU�RI�0RXVH�ZKHHO�VFUROOV�±�1XPEHU�RI�WLPHV�WKH�PRXVH�ZKHHO�LV�UROOHG��

• 7LPH�VSHQW�RQ�VFUROOLQJ�ZLWK�PRXVH�ZKHHO�EXWWRQ�KHOG�GRZQ�±�$PRXQW�RI�WLPH�

WKH�PRXVH�ZKHHO�LV�KHOG�GRZQ��

• 1XPEHU�RI�0RXVH�:KHHO�%XWWRQ�FOLFNV�±�1XPEHU�RI�WLPHV�WKH�PRXVH�ZKHHO�

EXWWRQ�LV�XVHG��

• 0RXVH�&RRUGLQDWHV�±�0RXVH¶V����;��<���FXUVRU�FRRUGLQDWHV��

• 1XPEHU�RI�VWDWXV�EDU�FKDQJHV�±�1XPEHU�RI�WLPHV�WKH�PRXVH�FXUVRU�LV�RQ�OLQN��

• 1XPEHU�RI�FRS\�FRPPDQG�RFFXUUHQFHV�±�1XPEHU�RI�WLPHV�WKH�&23<�FRPPDQG�

LV�FDOOHG��

• 6L]H�RI�D�+70/�ILOH�±�7KH�VL]H�RI�D�+70/�ILOH��

• 1XPEHU�RI�WLPHV�D�85/�LV�HQWHUHG�LQ�DGGUHVV�EDU�±�85/�LV�HQWHUHG�LQ�DGGUHVV�EDU�

WR�D�QHZ�SDJH��

• 1XPEHU�RI�WLPHV�D�OLQN�LV�VHOHFWHG�±�1XPEHU�RI�WLPHV�D�OLQN�LV�FOLFNHG�WR�D�QHZ�

SDJH��

• ([SOLFLW�)DPLOLDULW\�5DWLQJ�±�8VHU¶V�IDPLOLDULW\�WR�WKH�SDJH�LQ���SRLQW�VFDOH�

�GLVFXVVHG�LQ�&KDSWHU�������
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7KH�IROORZLQJ�VXEVHFWLRQV�GLVFXVV�EULHIO\�RQ�WKH�DOJRULWKPV�RI�WKH�LPSOLFLW�LQGLFDWRUV�

OLVWHG�DERYH��

������ $PRXQW�RI�5LJKW�0RXVH�%XWWRQ�8VDJH�

7KLV�LPSOLFLW�UDWLQJ�FDSWXUHV�WKH�QXPEHU�RI�WLPHV�WKDW�WKH�ULJKW�PRXVH�EXWWRQ�LV�

SUHVVHG���,W�LV�QRW�QHFHVVDU\�WR�FDSWXUH�WKH�WLPH�VSHQW�XVLQJ�WKH�ULJKW�PRXVH�EXWWRQ�VLQFH�

QRUPDOO\�QR�XVHU�ZRXOG�KROG�WKH�ULJKW�PRXVH�EXWWRQ�GRZQ�IRU�D�ORQJ�SHULRG�RI�WLPH���$V�

PHQWLRQHG�LQ�WKH�VHFWLRQ�DERYH��WKH�&XULRXVHU�%URZVHU�GRHV�QRW�FDSWXUH�DQ\�PRXVH�

DFWLYLW\�LI�WKH�PRXVH�LV�RXW�RI�WKH�EURZVHU�ZLQGRZ�RU�ZKHQ�WKH�EURZVHU�ZLQGRZ�LV�QRW�LQ�

IRFXV���7KH�QXPEHU�RI�ULJKW�PRXVH�FOLFNV�LV�DFFXPXODWHG�SHU�:HE�SDJH����

�

������ 0RXVH�:KHHO�$FWLYLW\�

%HVLGHV�XVLQJ�3DJH�XS��3DJH�GRZQ��8S�$UURZ��'RZQ�$UURZ�DQG�GUDJJLQJ�WKH�

VFUROO�EDU�WR�VFUROO��XVHUV�FDQ�DOVR�XVH�WKH�PRXVH�ZKHHO�WR�VFUROO���$V�PHQWLRQHG�LQ�6HFWLRQ�

�������WKH�PRXVH�ZKHHO�EXWWRQ�SOD\V�D�YHU\�LPSRUWDQW�UROH�LQ�:HE�VLWH�VXUILQJ�EHFDXVH�RI�

LWV�FRQYHQLHQFH�LQ�VFUROOLQJ���7KH�&XULRXVHU�%URZVHU�FDSWXUHV�WKUHH�DFWLYLWLHV�IURP�WKH�

PRXVH�ZKHHO���

��������1XPEHU�RI�WLPHV�WKH�0RXVH�ZKHHO�LV�UROOHG�

�

8VHUV�PD\�VFUROO�WKH�+70/�SDJH�XS�DQG�GRZQ�E\�VLPSO\�UROOLQJ�WKH�PRXVH�ZKHHO�

IRUZDUG�RU�EDFNZDUG��

�

�
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��������7KH�QXPEHU�RI�WLPHV�WKH�PRXVH�ZKHHO�LV�FOLFNHG�

�

,W�UHFRUGV�WKH�QXPEHU�RI�WLPHV�XVHUV�FOLFNLQJ�WKH�PRXVH�ZKHHO�RQFH�WR�VFUROO�WKH�

SDJH�XS�DQG�GRZQ�E\�PRYLQJ�WKH�PRXVH�IRUZDUG�DQG�EDFNZDUG��

��������7KH�WLPH�VSHQW�KROGLQJ�GRZQ�WKH�PRXVH�ZKHHO�

�

,W�UHFRUGV�WKH�DPRXQW�RI�WLPH�XVHUV�KROGLQJ�WKH�PRXVH�ZKHHO�GRZQ�WR�VFUROO�WKH�

SDJH�XS�DQG�GRZQ�E\�PRYLQJ�WKH�PRXVH�IRUZDUG�DQG�EDFNZDUG��

�

6LPLODU�WR�DOO�WKH�RWKHU�PRXVH�DFWLYLWLHV��QR�PRXVH�ZKHHO�DFWLYLW\�LV�UHFRUGHG�LI�WKH�

PRXVH�LV�RXW�RI�WKH�EURZVHU�ZLQGRZ�RU�WKH�EURZVHU�ZLQGRZ�LV�QRW�LQ�IRFXV��7KH�DPRXQW�

RI�WLPH�WKDW�WKH�PRXVH�ZKHHO�LV�KHOG�GRZQ�LV�UHFRUGHG�LQ�PLOOLVHFRQGV��

�

������ 0RXVH�&RRUGLQDWHV�

7KH�0RXVH�&RRUGLQDWHV�,PSOLFLW�UDWLQJ�FDSWXUHV�WZR�NLQGV�RI�LQIRUPDWLRQ��WKH�;�

DQG�<�FRRUGLQDWHV�RI�WKH�PRXVH�FXUVRU��DQG�WKH�LGOH�WLPH�RI�WKH�PRXVH��WKH�DPRXQW�RI�

WLPH�WKH�PRXVH�VWD\V�DW�WKH�VDPH�FRRUGLQDWHV����6LPLODU�WR�DOO�WKH�RWKHU�PRXVH�LPSOLFLW�

UDWLQJV��QR�GDWD�LV�VWRUHG�LI�WKH�PRXVH�LV�QRW�LQVLGH�WKH�EURZVHU�ZLQGRZ�RU�WKH�EURZVHU�

ZLQGRZ�LV�QRW�LQ�IRFXV�����

7KH�&XULRXVHU�%URZVHU�UHFRUGV�WKH�;�DQG�<�FRRUGLQDWHV�RI�WKH�PRXVH�FXUVRU�

HYHU\�PLOOLVHFRQG�ZKHQ�WKH�PRXVH�LV�PRYLQJ���,W�FRPSDUHV�WKH�QHZ�FRRUGLQDWHV�ZLWK�WKH�

ROG�FRRUGLQDWH�UHFRUGHG�WHPSRUDULO\���PLOOLVHFRQG�DJR�WR�VHH�LI�WKH�PRXVH�LV�LGOH���:KHQ�

WKH�PRXVH�LV�QRW�PRYLQJ�IRU������PLOOLVHFRQGV��WKH�EURZVHU�ZLOO�VWDUW�FDOFXODWLQJ�WKH�LGOH�

WLPH���7KH�XQLW�RI�LGOH�WLPH�RI�WKH�PRXVH�LV�PLOOLVHFRQGV��
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�

������ 6WDWXV�%DU�&KDQJH�

:KHQHYHU�D�XVHU�SRLQWV�DW�D�OLQN�ZLWK�WKH�PRXVH�FXUVRU��WKH�LQIRUPDWLRQ�DERXW�WKDW�

OLQN�VKRZV�LQ�WKH�VWDWXV�EDU���7KH�VWDWXV�EDU�DW�WKH�ERWWRP�RI�WKH�&XULRXVHU�%URZVHU�ZRUNV�

WKH�VDPH�DV�WKDW�RI�D�UHJXODU�0LFURVRIW�,QWHUQHW�([SORUHU���,W�VKRZV�WKH�85/�RI�WKH�OLQN�

WKDW�WKH�PRXVH�FXUVRU�LV�SRLQWLQJ�DW�DQG�WHOOV�WKH�XVHU�LI�D�:HE�SDJH�LV�ORDGLQJ���

,QIRUPDWLRQ�FKDQJHV�LQ�WKH�VWDWXV�EDU�FDQ�WHOO�XV�KRZ�PDQ\�WLPHV�WKH�FXUVRU�LV�RQ�D�OLQN���

,Q�RUGHU�WR�FRUUHFWO\�FDSWXUH�WKH�GDWD�DERXW�ZKHQ�WKH�FXUVRU�LV�RQ�D�OLQN��D�WLPHU�LV�XVHG�LQ�

WKLV�DOJRULWKP���:KHQHYHU�WKH�FRQWHQW�RI�WKH�VWDWXV�EDU�FKDQJHV��LW�WULJJHUV�D�����

PLOOLVHFRQG�WLPHU���$IWHU����PV��WKH�VWDWXV�EDU�FKDQJH�FRXQWHU�LV�LQFUHPHQWHG�E\�RQH���$�

����PLOOLVHFRQG�WLPHU�LV�WR�GHWHFW�WKDW�D�XVHU�LQWHQGHG�WR�SODFH�WKH�PRXVH�FXUVRU�RQ�D�OLQN���

:H�XVH�����PLOOLVHFRQGV�DV�WKH�WLPHIUDPH�IRU�WKH�VWDWXV�EDU�FKDQJH�LPSOLFLW�UDWLQJ�EDVHG�

RQ�WKH�IROORZLQJ�IRUPXODV�>&DUG�HW�DO�������S���@�

(\HV�PRYHPHQW� �����_����a�����_�PV� 6SHHG�RI�H\H�PRYHPHQW�±�PRYLQJ�H\HV�

IURP�:HE�SDJH�WR�WKH�VWDWXV�EDU�

73� �����_����a�����_�PV� 6SHHG�RI�SHUFHSWXDO�SURFHVV�±�IRFXVLQJ�

RQWKH�VWDWXV�EDU��
YLV� �����_����a������_�PV�� 6SHHG�RI�6WRULQJ�YLVXDO�LPDJH�±�

UHFRJQL]LQJ�WKH�LQIRUPDWLRQ�LQ�ZRUNLQJ�

PHPRU\�SURYLGHG�LQ�WKH�VWDWXV�EDU�

�

:H�DGGHG�WKH�EDVH�QXPEHUV�WRJHWKHU������������������ ������PV���

7KHUHIRUH������PLOOLVHFRQG�LV�D�JRRG�DPRXQW�RI�WLPH�IRU�XVHUV�WR�ORRN�DW�WKH�VWDWXV�EDU�WR�

YLHZ�WKH�FRQWHQW�RI�WKH�OLQN��ZKLFK�FDQ�PHDQ�WKDW�WKH\�DUH�LQWHUHVWHG�LQ�WKH�OLQN���%XW�LI�

WKH�FXUVRU�VWD\V�RQ�WKH�OLQN�VKRUWHU�WKDQ�����PLOOLVHFRQGV��LW�FDQ�PHDQ�WKDW�WKH�XVHU�RQO\�

SDVVHV�E\�WKH�OLQN�ZLWK�WKH�PRXVH�FXUVRU���)LJXUH�����VKRZV�WKH�VWDWH�GLDJUDP�RI�VWDWXV�
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EDU�FKDQJHV��

�

6WDUW

:DLW�IRU�6WDWXV�EDU�FKDQJH

$FWLYLWLHV

1R�6WDWXV�EDU

$FWLYLWLHV

6WDWXV�EDU�$FWLYLWLHV�&DSWXUHG

&KHFN�FRQWHQW�LQ�6WDWXV�EDU

$FFXPXODWH���RI�VWDWXV�EDU�DFWLYLWLHV

����0LOOLVHFRQG�WLPHU

WULJJHUHG

([FHHG�����PLOOLVHFRQGV

6WDWXV�EDU�$FWLYLWLHV

&DSWXUHG�EHIRUH����

PLOOLVHFRQGV

$FFXPXODWLRQ

&RPSOHWH

&RQWHQW�LQ�VWDWXV�EDU

LV�QRW�HPSW\

&RQWHQW�LQ�6WDWXV�EDU

LV�HPSW\

0RXVH�RQ�OLQN

�

)LJXUH�������6DWH�'LDJUDP�IRU�&DSWXULQJ�6WDWXV�%DU�&KDQJHV�

�

������ 1XPEHU�RI�&RS\�&RPPDQGV�

7KHUH�LV�DQ�HPEHGGHG�XVHU�FRQWURO��D�VWDQG�DORQH�SURJUDP�WKDW�FDQ�RQO\�EH�XVHG�E\�

WKH�SURJUDP�WKDW�KRVWV�LW��FDOOHG�WKH�&OLSERDUG�YLHZHU�LQVLGH�WKH�&XULRXVHU�%URZVHU���

:KHQHYHU�LQIRUPDWLRQ�LV�FRSLHG��LW�LV�VDYHG�LQ�DQ�DUHD�RI�PHPRU\�FDOOHG�D�FOLSERDUG�LQ�
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WKH�V\VWHP���7KH�FOLSERDUG�YLHZHU�DOORZV�XV�WR�YLHZ�WKH�FRSLHG�FRQWHQWV���,Q�RUGHU�WR�

FDSWXUH�D�QXPEHU�WKDW�VKRZV�WKH�FRUUHFW�DPRXQW�RI�FRS\�XVDJH��WKH�FRS\�FRXQWHU�ZLOO�RQO\�

LQFUHPHQW�ZKHQ�WKH�FRS\�V\VWHP�FDOO�LV�WULJJHUHG�ZKLOH�WKH�EURZVHU�ZLQGRZ�LV�IRFXV���

$OWKRXJK�ZH�GR�QRW�KDYH�WKH�FRS\�RSWLRQ�DYDLODEOH�LQ�WKH�PHQX�EDU��XVHUV�FDQ�VWLOO�FRS\�

SDJH�FRQWHQWV�E\�SUHVVLQJ�&WUO�&��&WUO�LQVHUW��DQG�FKRRVLQJ�WKH�FRS\�RSWLRQ�LQ�WKH�ULJKW�

FOLFNHG�PHQX�EDU���)LJXUH�����VKRZV�WKH�VWDWH�GLDJUDP�RI�FRS\�DFWLYLWLHV��

6WDUW

:DLW�IRU�FRS\

$FWLYLWLHV

1R�FRS\

$FWLYLWLHV

&RS\�$FWLYLWLHV�&DSWXUHG

$FFXPXODWH���RI�&RS\�&RPPDQG�XVHG

$FFXPXODWLRQ

&RPSOHWH

&RS\�&RPPDQG

([HFXWHG

�

)LJXUH�������6WDWH�'LDJUDP�IRU�&DSWXULQJ�&RS\�$FWLYLWLHV�

�

������ 6L]H�RI�WKH�+70/�)LOH�

7KLV�LQGLFDWRU�LV�XVHG�WR�UHFRUG�WKH�VL]H�RI�DQ�+70/�ILOH�DIWHU�WKH�SDJH�LV�ILQLVKHG�

ORDGLQJ��7KH�VL]H�RI�DQ�+70/�ILOH�LV�WKH�WRWDO�VL]H�RI�DOO�WKH�FRQWHQWV�WKDW�DSSHDU�LQ�WKH�

EURZVHU�ZLQGRZ�LQFOXGLQJ�WH[W�DQG�VW\OH�VKHHWV��EXW�QRW�JUDSKLFDO�ILOHV���:H�KRSH�WR�
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HVWDEOLVK�FRUUHODWLRQV�ZLWK�RWKHU�LPSOLFLW�UDWLQJV�VXFK�DV�WKH�DPRXQW�RI�VFUROOLQJ�DQG�WKH�

DPRXQW�RI�WLPH�VSHQW�RQ�D�SDJH��

,Q�RUGHU�IRU�XV�WR�UHWULHYH�WKH�VL]H�RI�WKH�+70/�ILOH��ZH�QHHG�WR�ZDLW�XQWLO�WKH�

SDJH�KDV�ORDGHG���:KHQ�D�SDJH�KDV�ILQLVKHG�ORDGLQJ��WKH�HYHQW��1DYLJDWH&RPSOHWH����LV�

FDOOHG���+RZHYHU��VLQFH�WKH�EURZVHU�FRQWURO�GRHV�QRW�KDYH�WKH�DELOLW\�WR�JHW�WKH�VL]H�RI�WKH�

+70/�ILOH�GLUHFWO\��ZH�QHHG�WR�VHQG�WKH�ILOH�WR�DQ�,+70/'RFXPHQW��LQWHUIDFH���7KLV�

W\SH�RI�LQWHUIDFH�DOORZV�XV�WR�UHWULHYH�LQIRUPDWLRQ�DERXW�WKH�GRFXPHQW�>0LFURVRIW������@��

$IWHU�WKH�+70/�ILOH�LV�VHQW�WR�DQ�,+70/'RFXPHQW��LQ��1DYLJDWH&RPSOHWH�����WKH�

&XULRXVHU�%URZVHU�UHWULHYHV�WKH�VL]H�RI�WKH�ILOH�IURP�,+70/'RFXPHQW��DQG�VWRUHV�LW�LQ�

PHPRU\���,+70/'RFXPHQW��KDV�WR�EH�HPSW\�EHIRUH�D�QHZ�SDJH�LV�VHQW�WR�LW���:KHQ�WKH�

HYHQW�³EHIRUH1DYLJDWH���´��WKH�HYHQW�WKDW�LV�WULJJHUHG�HYHU\�WLPH�EHIRUH�WKH�EURZVHU�VWDUWV�

WR�QDYLJDWH�WR�D�SDJH��LV�FDOOHG��,+70/'RFXPHQW��LV�UHVHW�WR�³(037<´�VR�WKDW�D�QHZ�

SDJH�FDQ�EH�VHQW�WR�LW�ZKHQ�WKH�HYHQW�³1DYLJDWH&RPSOHWH��´�LV�FDOOHG���)LJXUH�����VKRZV�

WKH�VWDWH�GLDJUDP�RI�WKH�VL]H�RI�D�+70/�ILOH�UDWLQJ��

�

�
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6WDUW

:DLW�IRU�WKH�SDJH�WR�ILQLVK�ORDGLQJ

1RW�ILQLVKHG

ORDGLQJ

7KH�SDJH�LV�VHQW�WR�,+70/'RFXPHQW�

5HWULHYH�WKH�VL]H�RI�WKH�+70/�ILOH

%HIRUH�H[LW��VWRUH�WKH�GDWD�RQ�WKH�XVHU�GDWDEDVH

,+70/'RFXPHQW��LV�VHW�WR�(037<

$�QHZ�SDJH�LV�WR�EH�QDYLJDWHG

([LW

,+70/'RFXPHQW�

LV�HPSW\

7KH�SDJH�KDV

ILQLVKHG�ORDGLQJ

�

)LJXUH������6WDWH�'LDJUDP�IRU�JHWWLQJ�WKH�VL]H�RI�WKH�+70/�ILOH�

�

������ 7ULJJHULQJ�WKH�(YDOXDWLRQ�:LQGRZ�

,Q�WKH�&XULRXV�%URZVHU��WKH�HYDOXDWLRQ�ZLQGRZ�SRSV�XS�ZKHQHYHU�WKH�EURZVHU�LV�

JRLQJ�WR�QDYLJDWH�WR�D�QHZ�85/���7KDW�ZLOO�FDXVH�WKH�HYDOXDWLRQ�ZLQGRZ�WR�SRS�XS�

QXPHURXV�WLPHV�ZKHQ�VXUILQJ�D�:HE�SDJH�WKDW�LV�PDGH�XS�RI�PDQ\�85/¶V���)RU�H[DPSOH��

D�WZR�IUDPHG�SDJH�FRQVLVWV�RI�WKUHH�SDJHV��WKH�IUDPH�SDJH��PHQX�SDJH��DQG�WKH�PDLQ�

SDJH��EXW�WR�XVHUV��WKH\�DUH�RQO\�YLHZLQJ�RQH�SDJH���)RU�RWKHU�SDJHV��WKH�HYDOXDWLRQ�

ZLQGRZ�ZLOO�DOVR�EH�WULJJHUHG�LI�WKH�SDJHV�ZDQW�WR�ORDG�LQIRUPDWLRQ�IURP�RWKHU�85/¶V���$�

QHZ�DOJRULWKP�KDG�WR�EH�GHVLJQHG�WR�FRXQWHU�WKHVH�SUREOHPV����

8VHUV�RQO\�KDYH�WR�UDWH�WKH�SDJH�WKDW�WKH\�LQWHQG�WR�YLVLW���:KHQHYHU�WKH�XVHUV�

VHOHFW�D�OLQN�RU�HQWHU�D�85/�LQ�WKH�DGGUHVV�EDU�LQ�RUGHU�WR�JR�WR�DQRWKHU�:HE�SDJH��WKLV�LV�
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FRQVLGHUHG�DV�DQ�³LQWHQW�WR�YLVLW�´��,Q�RUGHU�WR�FDSWXUH�WKH�FRUUHFW�DPRXQW�RI�GDWD��IODJV�DUH�

QHHGHG�LQ�WKH�(YDOXDWLRQ�ZLQGRZ�DOJRULWKP���7KH�IODJ�³HQWHU85/´�LV�WXUQHG�RQ�ZKHQ�

XVHUV�SUHVV�HQWHU�ZKHQ�WKH�DGGUHVV�EDU�LV�LQ�IRFXV���7KH�IODJ�³/0286(XS´�LV�WXUQHG�RQ�

ZKHQ�WKH�OHIW�PRXVH�EXWWRQ�LV�XS�RQ�D�OLQN����:KHQ�WKH�³EHIRUH1DYLJDWH���´�HYHQW�LV�

WULJJHUHG��WKH�/0286(XS�IODJ�DQG�WKH�HQWHU85/�IODJ�DUH�FKHFNHG�WR�VHH�LI�WKH\�DUH�RQ�RU�

QRW���,I�RQH�RI�WKH�IODJV�LV�RQ��WKH�FOLFN�85/�FRXQWHU�RU�WKH�85/�HQWU\�FRXQWHU�ZLOO�EH�

LQFUHPHQWHG�UHVSHFWLYHO\��D�IODJ�FDOOHG�³ILUVW1DYLJDWH´�ZLOO�EH�WXUQHG�RQ��DQG�WKH�

/0286(XS�IODJ�DQG�WKH�HQWHU85/�IODJ�ZLOO�EH�WXUQHG�RII���:KHQ�WKH�

³EHIRUH1DYLJDWH���´�HYHQW�LV�WULJJHUHG��LW�FKHFNV�LI�WKH�ILUVW1DYLJDWH�IODJ�LV�RQ�RU�QRW���,I�

LW�LV�RQ��WKDW�LQGLFDWHV�WKDW�GDWD�QRZ�QHHGV�WR�EH�VWRUHG�LQWR�PHPRU\��DQG�WKH�HYDOXDWLRQ�

ZLQGRZ�VKRXOG�SRS�XS���,I�LW�LV�RII��WKDW�LQGLFDWHV�WKDW�WKH�SDJH�WR�EH�QDYLJDWHG�LV�QRW�

LQWHQGHG�E\�WKH�XVHU��DQG�HYDOXDWLRQ�ZLQGRZ�VKRXOG�QRW�SRS�XS���)LJXUH������VKRZV�WKH�

VWDWH�GLDJUDP�RI�WKH�H[SOLFLW�LQWHUHVW�UDWLQJ��
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VWDUW

:DLW�IRU�SDJH�FKDQJH

3DJH�FKDQJH�FDSWXUHG

&KHFN�LI�WKH�XVHU�KDV�UDWHG�WKLV�SDJH�EHIRUH

(YDOXDWLRQ�ZLQGRZ�SRS�XS

*HW�WKH�XVHU�UDWLQJV

%HIRUH�([LW��6WRUH�WKH�XVHU�UDWLQJ�RQ�WKH�8VHU�'DWDEDVH

8VHU�KDV�UDWHG�WKLV�SDJH

0RYH�WR�WKH�QH[W�SDJH

([LW

8VHU�KDV�QHYHU�UDWHG

WKLV�SDJH�EHIRUH

WKH�SDJH�LV

GRQH�ORDGLQJ

&OLFN�D�OLQN

85/�HQWHUHG�LQ�WKH�DGGUHVV�EDU

&OLFN�WKH�(YDOXDWLRQ�EXWWRQ

1R�SDJH�FKDQJH

(YDOXDWLRQ�FRPSOHWH

5DWLQJ�IRXQG

LQ�GDWDEDVH

�

)LJXUH�������6WDWH�'LDJUDP�IRU�JHWWLQJ�([SOLFLW�,QWHUHVW�5DWLQJ�

�
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���� ,PSOHPHQWDWLRQ�

�

7KH�&XULRXVHU�%URZVHU�ZDV�GHYHORSHG�LQ�9LVXDO�%DVLF�������,Q�RUGHU�WR�H[SODLQ�WKH�

LPSOHPHQWDWLRQ��ZH�QHHG�WR�H[SODLQ�LW�E\�LWV�PDLQ�DFWLYLWLHV�VLQFH�9LVXDO�%DVLF�LV�DQ�

(YHQW�'ULYHQ�/DQJXDJH���6RPH�RI�WKH�DFWLYLWLHV�PHQWLRQHG�LQ�WKH�DOJRULWKP�VHFWLRQV�KDG�

EHHQ�GRQH�E\�WKH�&XULRXV�%URZVHU��DQG�D�IHZ�RI�WKHP�DUH�PLQRU�PRGLILFDWLRQV�RI�WKH�

LPSOLFLW�UDWLQJV�XVHG�E\�WKH�&XULRXV�%URZVHU���7KHUHIRUH��RQO\�WKH�WZR�LPSOHPHQWDWLRQV�

DQG�RWKHU�UHODWHG�LPSOHPHQWDWLRQV�DUH�LQFOXGHG�LQ�WKLV�VHFWLRQ���7KH�QHZ�LPSOHPHQWDWLRQV�

DUH�0RXVH�DFWLYLWLHV��ZKLFK�LQFOXGH�0RXVH�&RRUGLQDWHV�DQG�0RXVH�%XWWRQ�DFWLYLWLHV����

7KH�UHODWHG�LPSOHPHQWDWLRQV�DUH�GHWHFWLQJ�ZKHQ�WKH�EURZVHU�LV�QRW�LQ�IRFXV��DQG�GHWHFWLQJ�

ZKHQ�WKH�PRXVH�FXUVRU�LV�RXW�RI�WKH�EURZVHU�ZLQGRZ��

�

������ 0RXVH�DFWLYLWLHV�

$OO�WKH�QHZ�PRXVH�DFWLYLWLHV�DUH�FDSWXUHG�LQ�WKH�VDPH�HYHQW�SURFHGXUH�DQG�WKH�

VDPH�IXQFWLRQ��DOWKRXJK�WKHUH�LV�D�VLPLODU�IXQFWLRQ�DOUHDG\�DYDLODEOH�LQ�WKH�&XULRXV�

%URZVHU���7R�DYRLG�FRPSOH[LWLHV�DQG�SRVVLEOH�EXJV��DOO�QHZ�SURFHGXUHV�ZHUH�FUHDWHG�DV�

QHZ�IXQFWLRQV��LI�SRVVLEOH����

�

�������� 0RXVH�&RRUGLQDWHV�

�

� 7KH�QHZ�WLPHU�³WLPHU�B7LPHU��´�LV�D�HYHQW�FUHDWHG�IRU�DOO�WKH�QHZ�PRXVH�

DFWLYLWLHV�DQG�RWKHU�QHZ�PRGLILFDWLRQV���,W�LV�PDLQO\�XVHG�WR�FDSWXUH�PRXVH�FRRUGLQDWHV����

7KH�SVHXGRFRGH�IRU�WKH�0RXVH�&RRUGLQDWHV�LQ�WKH�³WLPHU�B7LPHU��´�LV��

3ULYDWH�6XE�WLPHU�B7LPHU���
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� 7KLV�REMHFW�LV�FDOOHG�HYHU\�RQH�PLOOLVHFRQG��
'R�LI�³EURZVHU�ZLQGRZ�LV�DFWLYH´�LV�WUXH�DQG�³WKH�PRXVH�LV�RXW�RI�WKH�
EURZVHU�ZLQGRZ´�LV�IDOVH�
���6WRUH�WKH�FXUUHQW�;�DQG�<�LQWR�U;�DQG�U<��WKHQ�FRPSDUH�U;�DQG�U<�ZLWK�
WKH�WHPSRUDU\�YDULDEOHV��W;�DQG�W<�
�D��LI�U;�LV�HTXDO�WR��W;�$1'�U<�LV�HTXDO�WR�W<�WKHQ�D������PLOOLVHFRQG�WLPHU�
³,GOH7LPHU��´�LV�DFWLYDWHG��
LI�³,GOHWLPHU��´�H[FHHGHG������PLOOLVHFRQGV���SURJUDP�VWDUWV�UHFRUGLQJ�WKH�
LGOH�WLPH�RI�WKH�PRXVH�XQWLO�WKH�PRXVH�PRYHV�DJDLQ��LI�QRW��LGOHWLPHU���LV�
GHDFWLYDWHG�DQG�MXPS�EDFN�WR�����
�E��LI�U;�LV�QRW�HTXDO�WR�W;�RU�U<�LV�QRW�HTXDO�WR�W<�WKHQ�U;�DQG�U<�DUH�VWRUHG�
LQWR�WKH�WHPSRUDU\�GDWDEDVH�IRU�WKH�PRXVH�FRRUGLQDWHV��DQG�WKHQ��
U;�LV�VHW�WR�HTXDO�WR�W;�DQG�U<�LV�VHW�WR�HTXDO�WR�W<�
�

�������� 0RXVH�ULJKW�FOLFN�DQG�PRXVH�ZKHHO�

�

� ,Q�RUGHU�WR�FDSWXUH�PRXVH�ULJKW�EXWWRQ�DQG�PRXVH�ZKHHO�FOLFNV��WKH�H[LVWLQJ�

IXQFWLRQ�QDPHG�³0RXVH3URF��´�ZDV�PRGLILHG���,Q�WKH�&XULRXV�%URZVHU��DOO�PRXVH�FOLFN�

DFWLYLWLHV�DQG�6FUROO�HYHQW�DFWLYLWLHV�ZHUH�GRQH�LQ�WKLV�IXQFWLRQ���0RXVH3URF�LV�D�KRRN�LQ�

WKH�:LQGRZ�$3,�IRU�REVHUYLQJ�PRXVH�SRUWLRQV�RI�WKH�ZLQGRZ�PHVVDJH�VWUHDP���7KH�QHZ�

SRUWLRQ�RI�WKH�SVHXGRFRGH�LQVLGH�³0RXVH3URF��´�LV��

3XEOLF�)XQFWLRQ�0RXVH3URF���
��7KLV�IXQFWLRQ�LV�FDOOHG�ZKHQHYHU�D�PHVVDJH�IURP�PRXVH�LV�FDSWXUHG�E\�
WKH�SURJUDP�

� 'R�LI�³%URZVHU�ZLQGRZ�LV�QRW�LQ�IRFXV´�LV�IDOVH�
���$FFXPXODWH�WKH�QXPEHU�RI�ULJKW�PRXVH�FOLFNV�LI�WKH�ULJKW�PRXVH�EXWWRQ�
LV�UHOHDVHG�LQVLGH�WKH�EURZVHU�ZLQGRZ�
���$FFXPXODWH�WKH�QXPEHU�RI�PRXVH�ZKHHO�FOLFNV�LI�WKH�PRXVH�ZKHHO�
EXWWRQ�LV�UHOHDVHG�LQVLGH�WKH�EURZVHU�ZLQGRZ�
���$FFXPXODWH�WKH�QXPEHU�RI�PRXVH�ZKHHO�UROO��LI�WKH�PRXVH�ZKHHO�EXWWRQ�
LV�UROOHG�LQVLGH�WKH�EURZVHU�ZLQGRZ�
���$FFXPXODWH�WKH�WLPH�RI�PRXVH�ZKHHO�FOLFNV��LI�WKH�PRXVH�ZKHHO�EXWWRQ�
LV�SUHVVHG�GRZQ�LQVLGH�WKH�EURZVHU�ZLQGRZ�
�
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������ ³%URZVHU�:LQGRZ�LV�QRW�LQ�IRFXV´�$FWLYLWLHV�

³%URZVHU�:LQGRZ�LV�QRW�LQ�IRFXV´�DFWLYLWLHV�DUH�FDSWXUHG�XVLQJ�WKH�IXQFWLRQ�

QDPHG�³*HW$FWLYH:LQGRZ´���³*HW$FWLYH:LQGRZ´�LV�DOVR�D�:LQGRZ�$3,�DQG�LW�KDV�

DOUHDG\�EHHQ�XVHG�LQ�WKH�&XULRXV�%URZVHU���7KLV�IXQFWLRQ�UHWULHYHV�WKH�ZLQGRZ�KDQGOH�RI�

WKH�DFWLYH�ZLQGRZ�DVVRFLDWHG�ZLWK�WKH�FDOOLQJ�WKUHDG¶V�PHVVDJH�TXHXH��ZKLFK�LV�WKH�

&XULRXVHU�%URZVHU��

�

������ ³0RXVH�&XUVRU�LV�RXW�RI�WKH�%URZVHU�:LQGRZ´�$FWLYLWLHV�

,Q�RUGHU�IRU�³0RXVH�LV�RXW�RI�WKH�%URZVHU�:LQGRZ´�$FWLYLWLHV�WR�EH�FDSWXUHG��D�

ERXQGDU\�LV�QHHGHG�DURXQG�WKH�EURZVHU�ZLQGRZ���7KXV��LI�WKH�PRXVH�PRYHV�RXW�RI�WKH�

EURZVHU�ZLQGRZ��WKH�DFWLYLW\�LV�IDOVH��

�
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�

)LJXUH�������%RXQGDU\��LQ�UHG��VHWXS�IRU�WKH�0RXVH�&RRUGLQDWH�LPSOLFLW�UDWLQJ�

$V�VKRZQ�LQ�)LJXUH������WKH�UHG�ERXQGDU\�OLQH�VXUURXQGV�WKH�EURZVHU�ZLQGRZ���1R�

GDWD� LV� UHFRUGHG� LI� WKH� PRXVH� FXUVRU� LV� RXWVLGH� RI� WKH� UHG� ERXQGDU\� OLQH�� � 0RXVH�

FRRUGLQDWHV�WKDW�DUH�RXWVLGH�RI�WKH�UHG�ERXQGDU\�OLQH�LV�LUUHOHYDQW�WR�RXU�UHVHDUFK�VLQFH�WKH�

EURZVHU�ZLQGRZ�LV�ZKHUH�WKH�+70/�SDJH�LV�UHQGHUHG�DQG�WKDW�LV�ZKHUH�WKH�LQIRUPDWLRQ�

FRPHV�IURP��

�

�

%RXQGDU\�IRU�
WKH�%URZVHU�
ZLQGRZ�
�DSSOLHG�WR�
PRXVH�
FRRUGLQDWHV�

RQO\��
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&KDSWHU���([SHULPHQW�'HVLJQ�

,Q�WKLV�FKDSWHU��ZH�ZLOO�GLVFXVV�KRZ�WKH�H[SHULPHQW�ZDV�FRQGXFWHG�DQG�UHDVRQV�

IRU�VRPH�RI�WKH�GHFLVLRQV�ZH�KDYH�PDGH�IRU�WKH�&XULRXVHU�%URZVHU�H[SHULPHQW���)LUVW��ZH�

GLVFXVV�ZKDW�GDWD�ZDV�EHLQJ�UHFRUGHG�DQG�KRZ�WKH�GDWD�ZDV�VWRUHG����

�

���� 'DWDEDVH�'HVLJQ�

�

7KH�GDWD�ZH�FROOHFWHG�DUH�D�FRPELQDWLRQ�RI�ROG�LPSOLFLW�H[SOLFLW�UDWLQJV�DQG�WKH�QHZ�

LPSOLFLW�H[SOLFLW�UDWLQJV�WKDW�ZH�KDYH�GLVFXVVHG�LQ�WKH�SUHYLRXV�&KDSWHU���7KH�WRWDO�OLVW�RI�

LPSOLFLW�LQGLFDWRUV�FROOHFWHG�E\�WKH�EURZVHU�LV��

� � �

��� 85/�RI�:HE�SDJH�

��� 8VHUQDPH�

��� 'DWH�

��� 7LPH�ZKHQ�:HE�SDJH�ZDV�YLVLWHG�

��� 7LPH�VSHQW�RQ�WKH�:HE�SDJH�

��� 'XUDWLRQ�RI�9HUWLFDO�6FUROO�%DU�XVDJH�

��� $PRXQW�RI�6FUROO�%DU�XVDJH�

��� 'XUDWLRQ�RI�0RXVH�XVDJH�

��� 0RXVH�&OLFNV�RQ�WKH�:HE�SDJH�

����'XUDWLRQ�RI�+RUL]RQWDO�6FUROO�%DU�XVDJH�

����1XPEHU�RI�8S�$UURZ�NH\�XVDJH�

����1XPEHU�RI�'RZQ�$UURZ�NH\�XVDJH�

����'XUDWLRQ�RI�8S�$UURZ�NH\�XVDJH�

����'XUDWLRQ�RI�'RZQ�$UURZ�NH\�XVDJH�

����'XUDWLRQ�RI�3DJH�8S�EXWWRQ�XVDJH�

����'XUDWLRQ�RI�3DJH�'RZQ�EXWWRQ�XVDJH�

����1XPEHU�RI�3DJH�'RZQ�EXWWRQ�XVDJH�

����1XPEHU�RI�3DJH�8S�EXWWRQ�XVDJH�

����1XPEHU�RI�FKDQJHV�RI�WKH�6WDWXV�%DU�

����$PRXQW�RI�0RXVH�:KHHO�6FUROOV�

����'XUDWLRQ�RI�6FUROOLQJ�ZLWK�0RXVH�:KHHO�EXWWRQ�KHOG�GRZQ�

����1XPEHU�RI��0RXVH�:KHHO�EXWWRQ�XVDJH��$XWR�6FUROO��

����6L]H�RI�+70/�ILOH�

����1XPEHU�RI�5LJKW�0RXVH�EXWWRQ�XVDJH�

����1XPEHU�RI�&RS\�&RPPDQG�XVDJH�
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����:DV�WKH�FXUUHQW�85/�PDQXDOO\�W\SHG�

����:DV�WKH�FXUUHQW�85/�DFFHVVHG�E\�FOLFNLQJ�D�OLQN�IURP�SUHYLRXV�SDJH�

����,V�LW�D�PXOWLOLQN�:HE�SDJH��3DUW�RI�WKH�WHVW�FRGH�WKDW�FDXVHG�WKH�FUDVK�

GXULQJ�WKH�H[SHULPHQW�±�&KDSWHU����

����)DPLOLDULW\�5DWLQJ�

����,QWHUHVW�5DWLQJ�

����9HUWLFDO�/LQHV���3DUVHG�IURP�UDZ�PRXVH�FRRUGLQDWHV���&KDSWHU������

����+RUL]RQWDO�/LQHV��3DUVHG�IURP�UDZ�PRXVH�FRRUGLQDWHV���&KDSWHU������

����&RPSXWHU�6FLHQFH�FODVVHV�FXUUHQWO\�LQ�

�

'DWD�LWHPV���WR����ZHUH�VWRUHG�LQ�WKH�VDPSOH�GDW�DQG�WKH�UHPDLQLQJ�GDWD�ZHUH�

VWRUHG�LQ�VDPSOH��GDW���7KH�UHDVRQ�ZK\�ZH�FKRVH�WKHVH�LQGLFDWRUV�WR�UHFRUG�DUH�GLVFXVVHG�

LQ�WKH�&KDSWHU���DQG�WKH�PHWKRGV�WKDW�ZHUH�XVHG�WR�REWDLQ�WKHP�DUH�GLVFXVVHG�DW�&KDSWHU�

���

�

���� 6WUXFWXUH�RI�VDPSOH�GDW�DQG�VDPSOH��GDW�WH[W�ILOHV�

�

� ,QVWHDG�RI�VWRULQJ�WKH�GDWD�LQ�D�GDWDEDVH�VXFK�DV�2UDFOH�RU�$FFHVV��WZR�GDWD�ILOHV�LQ�

SODLQ�WH[W�IRUPDW�ZHUH�XVHG���7KH�GDWD�ZDV�QRW�ODUJH�HQRXJK�WR�QHHG�WKH�VWUXFWXUH�RI�D�

GDWDEDVH��VR�IRU�VLPSOLFLW\��DOO�WKH�GDWD�LV�VWRUHG�DV�$6&,,�WH[W�ZLWK�D�GHOLPLWHU�³_´�IRU�

SDUVLQJ�SXUSRVHV����

:H�FKRVH�³_´�DV�WKH�GHOLPLWHU�EHFDXVH�RQH�RI�WKH�YDOXHV�ZH�ZHUH�UHFRUGLQJ�LV�D�

85/��ZKLFK�FDQ�FRQWDLQ�PRVW�RI�WKH�RWKHU�FRPPRQ�GHOLPLWHUV�VXFK�DV�VHPLFRORQ������

FRPPD������SHULRG�����DQG�RWKHU�V\PEROV���,I�ZH�KDG�FKRVHQ�D�PRUH�FRPPRQ�GHOLPLWHU��WKH�

85/�FRXOG�FDXVH�RXU�SDUVHU�WR�VHSDUDWH�WKH�GDWD�LQFRUUHFWO\���&RQVLGHU�WKH�85/��

KWWS���ZZZ�ZSL�HGX��DV�DQ�H[DPSOH�IRU�D�SDUVHU�XVLQJ�SHULRG�����DV�D�GHOLPLWHU���7KH�85/�

ZRXOG�EH�VHSDUDWHG�LQWR�³KWWS���ZZZ´�WKHQ�³ZSL´�DQG�ODVW�ILHOG�ZRXOG�EHFRPH�³HGX�´���

7KH�UHVXOWLQJ�HQWU\�ZLOO�EH�DQ�LQFRPSOHWH�85/�DQG�WZR�H[WUD�ILHOGV�RI�LQYDOLG�GDWD����
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7KH�GHOLPLWHU�ZDV�YHU\�KHOSIXO�ZKHQ�ZH�KDG�WR�FRQYHUW�WKH�WH[W�ILOHV�WR�0LFURVRIW�

([FHO�IRUPDW���,Q�0LFURVRIW�([FHO�ZH�GR�VRPH�EDVLF�GDWDEDVH�RSHUDWLRQV�VXFK�DV�RUGHU�DOO�

WKH�GDWD�E\�XVHUQDPH�RU�RUGHU�WKH�H[SOLFLW�UDWLQJV�E\�YDOXH���:H�DOVR�QHHGHG�WKH�GHOLPLWHU�

WR�KHOS�D�3HUO�VFULSW�WKDW�ZH�GHYHORSHG�SDUVH�WKH�0RXVH�FRRUGLQDWHV�IRU�GHWHFWLRQ�RI�

KRUL]RQWDO�DQG�YHUWLFDO�OLQHV����

� 2QFH�DOO�WKH�GDWD�IRU�WKH�HQWLUH����GD\V�ZHUH�FROOHFWHG��ZH�PHUJHG�DOO�WKH�GDWD�LQ�

VDPSOH�GDW�LQWR�RQH�ELJ�ZRUNVKHHW�DQG�H[DPLQHG�LW�IRU�DQ\�LQFRPSOHWH�RU�IDXOW\�GDWD���

7KH�UHVXOWLQJ�GDWD�ZDV�WKHQ�DQDO\]HG����

�

������ 6DPSOH�GDW�

7KH�VDPSOH�GDW�ILOH�KROGV�WKH����YDULDEOHV�WKDW�FRQVLVW�RI�WKH�WZR�H[SOLFLW��LQWHUHVW�

	�IDPLOLDULW\��UDWLQJV�DQG�PRVW�RI�WKH�LPSOLFLW�UDWLQJV���7KLV�ILOH�ZDV�WKHQ�FRQYHUWHG�WR�D�

0LFURVRIW�([FHO�:RUNVKHHW�IRUPDW�DQG�WKHQ�LQSXW�WR�WKH�6$6�VRIWZDUH�IRU�VWDWLVWLFDO�

WHVWLQJ���7KH�([FHO�:RUNVKHHW�IRUPDW�ZDV�PDLQO\�XVHG�IRU�WKH�VDPSOH�GDW�ILOH�UDWKHU�WKDQ�

VDPSOH��GDW�����7KH�GDWD�LQ�VDPSOH�GDW�LV�ZHOO�RUJDQL]HG�DQG�KDV�RQH�YDOXH�SHU�FROXPQ��VR�

D�:RUNVKHHW�IRUPDW�ZDV�VXLWDEOH���)RU�WKH�JUDPPDU�RI�WKH�IRUPDW�RI�WKH�VDPSOH�GDW�ILOH��

SOHDVH�VHH�$SSHQGL[�$��

�

������ 6DPSOH��GDW�

7KH�VDPSOH��GDW�ILOH�GDWD�ZDV�VHSDUDWHG�IURP�WKH�VDPSOH�GDW�GDWD�EHFDXVH�WKH�

IRUPHU�FRQWDLQHG�PRXVH�FRRUGLQDWHV��ZKLFK�ZHUH�SDUVHG�GLIIHUHQWO\�WKDQ�WKH�RWKHU�

LPSOLFLW�YDOXHV���7KH�VDPSOH��GDW�ILOH�ZDV�PXFK�ODUJHU�WKDQ�VDPSOH�GDW�ILOH�EHFDXVH�LW�KDG�
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WR�VWRUH�DOO�WKH�;�DQG�<�FRRUGLQDWH�IRU�HYHU\�PLOOLVHFRQG�WKH�PRXVH�FXUVRU�ZDV�PRYLQJ���

)RU�H[DPSOH��D�XVHU�LV�PRYLQJ�WKH�PRXVH�IRU�MXVW�RQH�PLQXWH��JHQHUDWHV����
������
��� �

��������FRRUGLQDWHV���7KH�FRRUGLQDWHV�DUH�VWRUHG�DV�/RQJ�9DULDEOH��PDNLQJ���
��������� �

��������E\WHV�����.%��IRU�MXVW�RQH�PLQXWH�RI�FRQWLQXRXV�EURZVLQJ���7R�UHGXFH�VRPH�RI�

WKH�PHPRU\�QHHGHG��ZH�WRRN�LQWR�DFFRXQW�WKH�SUREDELOLW\�RI�WKH�FXUVRU�EHLQJ�LGOH���,Q�WKLV�

VLWXDWLRQ�ZH�MXVW�VWRUH�WKH�;�DQG�<�FRRUGLQDWHV�DQG�D�FRXQW�RI�WKH�PLOOLVHFRQGV�LW�ZDV�

LGOH���)RU�PRUH�GHWDLOV�UHJDUGLQJ�WKH�DOJRULWKP�XVHG�WR�REWDLQ�WKH�PRXVH�FRRUGLQDWHV��

SOHDVH�UHIHU�WR�&KDSWHU�����7KH�*UDPPDU�IRU�WKH�IRUPDW�RI�WKH�VDPSOH��GDW�ILOH�LV�ORFDWHG�

LQ�$SSHQGL[�$����

1RWLFH�WKDW�WKHUH�DUH�WZR�YHUVLRQV�RI�VDPSOH��GDW�JUDPPDU�GXH�WR�WKH�SUREOHP�RI�

WKH�%URZVHU�FUDVKLQJ�QHDULQJ�WKH�HQG�RI�WKH�VHFRQG�ZHHN���'XH�WR�WKH�FUDVKLQJ�SUREOHP�

�GLVFXVVHG�LQ�&KDSWHU�������WKH�SURJUDP�KDG�QR�ZD\�RI�UHFRUGLQJ�WKH�XVHU¶V�LQIRUPDWLRQ�LQ�

WKH�VDPSOH�GDW�ILOH�VLQFH��XQOHVV�WKH�SURJUDP�LV�FORVHG�SURSHUO\��WKH�GDWD�LV�QRW�ZULWWHQ�WR�

WKH�ILOH���'XH�WR�WKH�DPRXQW�RI�PHPRU\�QHHGHG�WR�VWRUH�HYHU\�DFWLYH�PRXVH�FXUVRU��WKH�

VDPSOH��GDW�GDWD�ZDV�ZULWWHQ�ZKLOH�WKH�%URZVHU�ZDV�VWLOO�LQ�RSHUDWLRQ���6DPSOH��GDW¶V�

GDWD�ZDV�VWLOO�UHFRUGHG�HYHQ�ZKHQ�WKH�&XULRXVHU�%URZVHU�FUDVKHG���:H�KDG�WR�FKDQJH�WKH�

VDPSOH��GDW�IRUPDW�WR�DOVR�VWRUH�WKH�XVHUQDPH�VR�ZH�FRXOG�NHHS�WUDFN�RI�ZKR�SDUWLFLSDWHG�

ZLWK�WKH�H[SHULPHQW�DQG�VWLOO�JLYH�WKHP�FUHGLW�IRU�WU\LQJ�WR�SDUWLFLSDWH�LQ�RXU�H[SHULPHQW����

��:H�ZURWH�D�3HUO�VFULSW�WR�LVRODWH�WKH�RFFXUUHQFHV�RI�+RUL]RQWDO�OLQHV�DQG�9HUWLFDO�

OLQHV�LQ�WKLV�ILOH�RI�PRXVH�FRRUGLQDWHV���7KH�RFFXUUHQFHV�RI�WKH�OLQHV�DUH�WKHQ�DQDO\]HG�DV�

DQ�LPSOLFLW�UDWLQJ�LQ�&KDSWHU�������)RU�PRUH�LQIRUPDWLRQ�RQ�WKH�3HUO�VFULSW��SOHDVH�JR�WR�

&KDSWHU�����ZKLFK�GHVFULEHV�WKH�DOJRULWKP�IRU�WKH�3HUO�VFULSW�SDUVHU��

�
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���� 7DUJHWHG�3DUWLFLSDQWV�

�

2XU�PDLQ�JRDO�ZDV�WR�JHW�DV�PDQ\�:3,�VWXGHQWV�DV�SRVVLEOH�WR�SDUWLFLSDWH�LQ�WKH�

H[SHULPHQW���6LQFH�ZH�DVVXPHG�WKDW�WKH�&XULRXVHU�%URZVHU�ZDV�LQVWDOOHG�LQ�WKH�&ROOHJH�

&RPSXWHU�&HQWHU�/DE��&&&�/DE��DQG�RU�WKH�$GYDQFHG�'RFXPHQW�3UHSDUDWLRQ�/DE��$'3�

/DE���IRFXVLQJ�RQ�&6�VWXGHQWV�ZDV�QDWXUDO�VLQFH�WKH�WZR�ODEV�DUH�ORFDWHG�LQ�)XOOHU�/DEV��

WKH�ORFDWLRQ�RI�:3,¶V�&RPSXWHU�6FLHQFH�'HSDUWPHQW����

�

���� $'3�/DE�6HWXS�

�

:H�VHQW�DQ�HPDLO�WR�WKH�&RPSXWLQJ�	�&RPPXQLFDWLRQ�&HQWHU��&&&���UHTXHVWLQJ�

WKHP�WR�LQVWDOO�WKH�&XULRXVHU�%URZVHU�RQ�DOO�SXEOLF�3&V�LQ�)XOOHU�/DEV���7KHQ�ZH�KDG�D�

PHHWLQJ�ZLWK�&&&¶V�'HVNWRS�6\VWHP�$GPLQLVWUDWRU��DQG�KH�VWDWHG�WKDW�ZH�FRXOG�LQVWDOO�

WKH�SURJUDP�RQ�WKH�ODE�FRPSXWHU�21/<�,)�ZH�GLG�WKH�IROORZLQJ��

• ,QFOXGH�D�GLVFODLPHU�LQ�WKH�SURJUDP��

• &UHDWH�D�IO\HU�WKDW�FDQ�EH�WDSHG�RQ�WRS�RI�WKH�PRQLWRUV��LQGLFDWLQJ�WKDW�WKH�

FRPSXWHU�FRQWDLQV�WKH�&XULRXVHU�%URZVHU��

7KH�UHDVRQ�IRU�WKLV�UHTXLUHPHQW�ZDV�WKDW�&&&�ZDV�DIUDLG�WKDW�RXU�SURJUDP�ZRXOG�FDSWXUH�

XVHUV¶�LQIRUPDWLRQ�ZLWKRXW�OHWWLQJ�WKHP�NQRZ��ZKLFK�ZRXOG�YLRODWH�WKH�SULYDF\�RI�XVHUV����

:H�FUHDWHG�D�GLVFODLPHU��GLVFXVVHG�LQ�&KDSWHU����WR�H[SODLQ�WKDW�DQ\�SHUVRQDO�

LQIRUPDWLRQ�VWRUHG�E\�WKH�&XULRXVHU�%URZVHU�ZLOO�RQO\�EH�XVHG�IRU�UHVHDUFK�SXUSRVHV���

7KH�IO\HU�WKDW�ZDV�RQ�WRS�RI�WKH�PRQLWRUV��VHUYHV�WZR�SXUSRVHV���7KH�ILUVW�ZDV�WR�PDUN�WKH�

FRPSXWHUV�LQ�WKH�$'3�ODE�VR�WKDW�XVHUV�NQRZ�ZKLFK�RQHV�WR�XVH�LI�WKH\�ZDQWHG�WR�

SDUWLFLSDWH�LQ�RXU�H[SHULPHQW���7KH�VHFRQG�ZDV�WR�VHUYH�DV�DQRWKHU�GLVFODLPHU�DQG�JLYH�
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EDVLF�LQVWUXFWLRQV�IRU�WKH�XVHU�VR�WKH\�FRXOG�YLHZ�LPSRUWDQW�LQIRUPDWLRQ�UHJDUGLQJ�WKH�

EURZVHU�ZLWKRXW�KDYLQJ�WR�RSHQ�LW���:KDW�IROORZV�LV�WKH�DFWXDO�FRQWHQW�RI�WKH�IO\HU��

043��&XULRXVHU�%URZVHU��7KLV�FRPSXWHU�LV�SDUW�RI�D�0DMRU�4XDOLI\LQJ�3URMHFW�WR�

UHVHDUFK�D�XVHUV�SUHIHUHQFH�IRU�D�:HE�SDJH�UHODWHG�WR�WKHLU�DFWLRQV�RQ�WKDW�SDJH���,I�

\RX�GHFLGH�WR�EH�D�SDUW�RI�WKLV�H[SHULPHQW�VLPSO\�UXQ�WKH�&XULRXVHU�%URZVHU�IURP�

WKH�GHVNWRS�RU�VWDUW�PHQX�DQG�EURZVH�WKH�:HE���<RXU�XVHUQDPH�ZLOO�EH�VWRUHG�LQ�RXU�

GDWDEDVH�DORQJ�ZLWK�WKH�QDPH�RI�WKH�VLWH�\RX�YLVLW���1R�RWKHU�SHUVRQDO�LQIRUPDWLRQ�

ZLOO�EH�VWRUHG��L�H��SDVVZRUG��LQIRUPDWLRQ�HQWHUHG�RQ�:HEVLWHV����,I�\RX�KDYH�DQ\�

TXHVWLRQV�RU�FRQFHUQV�\RX�FDQ�H�PDLO�FXULRXVHU#ZSL�HGX�RU�EPV#ZSL�HGX���

�

7KDQN�\RX�IRU�\RXU�SDUWLFLSDWLRQ��

%UDG�*RRGZLQ���6WHYH�7��/DZ���0LFKDHO�&HQ�

���

$IWHU�DOO�WKH�UHTXLUHPHQWV�ZHUH�PHW�DQG�RQFH�WKH�VWDII�KDG�WHVWHG�WKH�&XULRXVHU�

%URZVHU��&&&�JUDQWHG�RXU�UHTXHVW�WR�FRQGXFW�WKH�H[SHULPHQW�XVLQJ�WKH�$'3�FRPSXWHUV���

7KH�&XULRXVHU�%URZVHU�ZDV�LQVWDOOHG�RQ����FRPSXWHUV�LQ�WKH�$'3�DOORZLQJ�XVHUV�LQ�WKH�

$'3�WR�KDYH�WKH�RSWLRQ�RI�QRW�XVLQJ�D�FRPSXWHU�WKDW�ZDV�IRU�RXU�H[SHULPHQW����

�

���� ([SHULPHQW�

�

%HIRUH�ZH�VWDUWHG�WKH�H[SHULPHQW�RQ�0DUFK�����������ZH�VHQW�HPDLOV�WR�WKH�

SURIHVVRUV�ZKR�ZHUH�WHDFKLQJ�&RPSXWHU�6FLHQFH�FODVVHV�DW�WKH�WLPH���,W�ZDV�WR�QRWLI\�

WKHP�DERXW�RXU�H[SHULPHQW�DQG�SHUVXDGH�WKHP�WR�KHOS�XV�FRQYLQFH�WKHLU�VWXGHQWV�WR�

SDUWLFLSDWH�LQ�LW���$OVR�ZLWK�WKHLU�SHUPLVVLRQ��ZH�VHQW�RXW�HPDLO�WR�DOO�VWXGHQWV�FXUUHQWO\�

WDNLQJ�WKHLU�&6�FODVVHV�UHJDUGLQJ�RXU�H[SHULPHQW�DQG�DVNHG�WKHP�WR�SDUWLFLSDWH���7KH�

HPDLO�VHQW�WR�VWXGHQWV�FRQWDLQHG�EULHI�LQIRUPDWLRQ�DERXW�RXU�H[SHULPHQW�DQG�ZKDW�WKH\�

QHHGHG�WR�GR�WR�KHOS�XV���:H�GLG�QRW�OHW�WKHP�NQRZ�ZKDW�H[DFWO\�ZH�ZRXOG�UHFRUG�IRU�RXU�

H[SHULPHQW��VR�LW�ZRXOG�QRW�ELDV�WKH�XVHU�DFWLRQV���
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7R�HQFRXUDJH�VWXGHQWV�WR�SDUWLFLSDWH��ZH�DVNHG�WKH�LQVWUXFWRUV�WR�JLYH�H[WUD�FUHGLW�

WR�VWXGHQWV�ZKR�SDUWLFLSDWHG�LQ�WKLV�H[SHULPHQW��LI�SRVVLEOH���,I�WKH�LQVWUXFWRUV�DJUHHG�WR�

JLYH�H[WUD�FUHGLW��ZH�ZRXOG�SURYLGH�WKHP�ZLWK�D�OLVW�RI�VWXGHQWV�LQ�WKHLU�FODVVHV�ZKR�

SDUWLFLSDWHG�LQ�WKH�H[SHULPHQW����

�

�

�

�
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&KDSWHU�����([SHULPHQW�,PSOHPHQWDWLRQ�

7KLV�FKDSWHU�GLVFXVVHV�WKH�SURFHVV��SUREOHPV��DQG�VROXWLRQV�WR�WKH�SUREOHPV�WKDW�

KDSSHQHG�GXULQJ�WKH�WLPH�RI�WKH�H[SHULPHQW��

�

���� 'DWD�&ROOHFWLRQ�

�

�

7KH�H[SHULPHQW�ZDV�LQWHQGHG�WR�UXQ�WZR�ZHHNV��IURP�0DUFK����WR�0DUFK������

&&&�SHUVRQQHO�XVXDOO\�UHIRUPDW�DQG�UHLQVWDOO�HYHU\WKLQJ�RQ�WKH�FRPSXWHUV�HYHU\�WZR�

ZHHNV���7KH\�DOVR�UHIRUPDW�ZKHQHYHU�LW�ZDV�QHFHVVDU\�LQ�RUGHU�WR�NHHS�WKH�FRPSXWHUV�DW�

WKHLU�RSWLPDO�OHYHO���%XW�ZH�DVNHG�WKHP�QRW�WR�UHIUHVK�WKH�FRPSXWHUV�XQWLO�WKH�H[SHULPHQW�

HQGHG��EHFDXVH�LI�WKH\�GLG�UHIUHVK�WKH�FRPSXWHUV�ZKLOH�WKH�H[SHULPHQW�ZDV�EHLQJ�

FRQGXFWHG��GDWD�ZRXOG�EH�ORVW���$OO�WKH�GDWD�ZDV�VWRUHG�LQ�WKH�FRPSXWHU¶V�KDUG�GULYH�DQG�

WKH\�ZHUH�UHWULHYHG�DW���SP�RQ�HYHU\�ZHHNGD\���7KH�GDWD�ILOHV�WR�EH�UHWULHYHG�IURP�HDFK�

FRPSXWHU�ZHUH�VDPSOH�GDW�DQG�VDPSOH��GDW����

�

���� &UDVKLQJ�RI�WKH�&XULRXVHU�%URZVHU�

�

7KLV�VHFWLRQ�GLVFXVVHV�WKH�FUDVKLQJ�RI�WKH�&XULRXVHU�%URZVHU�DQG�LWV�UHVROXWLRQ��

������ &UDVK�

'XULQJ�WKH�H[SHULPHQW��WKH�&XULRXVHU�%URZVHU�FUDVKHG�RYHU�����RI�WKH�WLPH�

ZKHQ�XVHUV�DWWHPSWHG�WR�XVH�LW���7KDW�DIIHFWHG�WKH�GDWD�FROOHFWLRQ�JUHDWO\���$V�PHQWLRQHG�

LQ�WKH�GHVLJQ�VHFWLRQV��WKH�EURZVHU�RQO\�FROOHFWV�WKH�GDWD�ZKHQ�XVHUV�FORVH�WKH�&XULRXVHU�

%URZVHU���6LQFH�WKH�EURZVHU�ZDV�RIWHQ�QRW�FORVHG�SURSHUO\�GXH�WR�WKH�FUDVK��QRQH�RI�WKH�
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GDWD�WKDW�VKRXOG�KDYH�EHHQ�VWRUHG�LQ�VDPSOH�GDW�ZDV�ZULWWHQ�WR�WKH�ILOH���6DPSOH��GDW��

KRZHYHU��ZDV�ZULWWHQ�WR�D�ILOH�EHFDXVH�LWV�GDWD�LV�FROOHFWHG�DQG�ZULWWHQ�HYHU\�PLOOLVHFRQG�

RI�PRXVH�PRYHPHQW���:H�WULHG�WR�XVH�WKH�XVHUQDPHV�DQG�85/V�VWRUHG�LQ�ERWK�GDWD�ILOHV�WR�

PDWFK�WKH�GDWD�WRJHWKHU���+RZHYHU��ZH�ZHUH�XQDEOH�WR�PDWFK�WKHP�VLQFH�VRPH�RI�WKH�GDWD�

ZDV�PLVVLQJ��

7KH�FUDVKLQJ�SUREOHP�QHYHU�KDSSHQHG�GXULQJ�WKH�WHVW�UXQV�RI�WKH�SURJUDP���

+RZHYHU��D�QXPEHU�RI�UHDVRQV�IRU�WKH�FUDVK�ZHUH�FRQVLGHUHG�ZKHQ�D�IHZ�XVHUV�HPDLOHG�XV�

DQG�FRPSODLQHG��

• $'3�ODE�FRPSXWHUV�FDQ�EH�XQVWDEOH�VLQFH�XVHUV�LQVWDOO�D�YDULHW\�RI�SURJUDPV�RQ�

WKHP��

• $'3�ODE�FRPSXWHUV�PLJKW�KDYH�UXQ�IRU�GD\V�ZLWKLQ�EHLQJ�UHVHW�DQG�WKH\�DUH�ORZ�

RQ�UHVRXUFHV��ZKLFK�PD\�KDYH�DIIHFWHG�WKH�SHUIRUPDQFH�RI�WKH�&XULRXVHU�%URZVHU�

VLQFH�DOO�WKH�WHPSRUDU\�GDWD�LV�VWRUHG�LQ�PHPRU\��

• 7KH�FRPSOH[LW\�RI�WKH�:HE�SDJHV�WKDW�XVHUV�DUH�YLVLWLQJ�LV�EH\RQG�WKH�RQHV�WKDW�

ZHUH�XVHG�LQ�WKH�WHVW�UXQV��

• 7KHUH�LV�DQ�XQNQRZQ�EXJ�LQ�WKH�&XULRXVHU�%URZVHU�WKDW�GLG�QRW�RFFXU�GXULQJ�WKH�

WHVW�UXQV��

�

$IWHU�D�QXPEHU�RI�UH�WHVWV��ZH�IRXQG�D�EXJ�LQ�WKH�SURJUDP�DQG�ZH�DOVR�IRXQG�RXW�

WKDW�VRPH�:HE�SDJHV�PD\�QRW�ZRUN�ZHOO�ZLWK�RXU�&XULRXVHU�%URZVHU���7KH�EXJ�ZH�IRXQG�

LQ�WKH�&XULRXVHU�%URZVHU�ZDV�GXH�D�WHVWLQJ�SURFHGXUH�WKDW�ZDV�XVHG�LQ�WKH�

LPSOHPHQWDWLRQ��DQG�OHIW�LQ�WKH�SURJUDP�IRU�SRVVLEOH�IXWXUH�XVH���7KH�WHVW�FRGH�ZDV�XVHG�

WR�VWRUH�DOO�WKH�85/V�IRXQG�LQ�WKH�:HE�SDJH�WR�SUHYHQW�WKH�(YDOXDWLRQ�ZLQGRZ�IURP�

DSSHDULQJ�WRR�PDQ\�WLPHV���+RZHYHU��WKH�WHVWLQJ�SURFHGXUH�ZDV�QRW�WDNHQ�RXW�RI�WKH�

V\VWHP�HYHQ�DIWHU�WKH�EURZVHU�ZDV�ILQDOL]HG�DQG�LQVWDOOHG�LQ�WKH�$'3�FRPSXWHUV��

:H�DOVR�UHDOL]HG�WKDW�VRPH�RI�WKH�SDJHV�ZLWK�PDQ\�-DYD6FULSW�DQG�IUDPHG�SDJHV�

PLJKW�QRW�ZRUN�ZHOO�ZLWK�WKH�&XULRXVHU�%URZVHU���-DYD6FULSW�DIIHFWV�WKH�85/V�WKDW�ZH�
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VWRUH�LQWR�RXU�GDWDEDVH���)UDPHG�SDJHV�FDQ�SRVVLEO\�DIIHFW�WKH�PRXVH�FRRUGLQDWH�GDWD�

VLQFH�LW�FDQ�SUHYHQW�WKH�EURZVHU�IURP�VHWWLQJ�WKH�FRUUHFW�+70/�SDJH�IRU�GDWD�FROOHFWLRQ��

$OWKRXJK�ZH�IL[HG�WKH�EXJ������RI�WKH�GDWD�FROOHFWHG�LQ�WKH�ILUVW�WZR�ZHHNV�FRXOG�

QRW�EH�XVHG�EHFDXVH�LW�ZDV�LQFRPSOHWH���7KDW�UHTXLUHG�XV�WR�UXQ�WKH�WHVW�IRU�DQRWKHU�ZHHN����

�

������ ([WHQVLRQ�RI�WKH�([SHULPHQW�

7KH�H[SHULPHQW�UDQ�EH\RQG�0DUFK����IRU�RQH�PRUH�ZHHN���:H�VHQW�DQ�HPDLO�WR�

WKH�'HVNWRS�6\VWHP�$GPLQLVWUDWRU�WR�H[SODLQ�RXU�VLWXDWLRQ�DQG�UHTXHVWHG�DQ�H[WHQVLRQ�RI�

WKH�H[SHULPHQW���$IWHU�ZH�UHFHLYHG�DSSURYDO��ZH�VHQW�HPDLOV�WR�WKH�SURIHVVRUV�DQG�

VWXGHQWV��LQIRUPLQJ�WKHP�WKDW�WKH�H[SHULPHQW�ZDV�H[WHQGHG���$OWKRXJK�ZH�UHDOL]HG�WKDW�

DVNLQJ�VWXGHQWV�WR�UHGR�WKH�H[SHULPHQW�ZDV�D�ULVN\�WDVN��ZH�VHQW�HPDLOV�WR�WKRVH�ZKR�

VXEPLWWHG�WKH�LQFRPSOHWH�GDWD�DQ\ZD\�WR�DSRORJL]H�DQG�DOVR�WR�DVN�WKHP�WR�UH�GR�WKH�

H[SHULPHQW����

7KH�H[SHULPHQW�ZDV�FRQFOXGHG�DW�0LGQLJKW�RI�$SULO�����������7KH�GDWD�FROOHFWHG�

GXULQJ�WKH�H[WHQVLRQ�ZHHN�ZDV�PRUH�WKDQ�WKDW�FROOHFWHG�GXULQJ�WKH�ILUVW�WZR�ZHHNV��

7DEOH�����VKRZV�WKH�DPRXQW�RI�LQIRUPDWLRQ�FROOHFWHG�IURP�WKH���ZHHN�

H[SHULPHQW��

'DWD�)LOHV� 6L]H� � 7\SH�RI�(QWULHV� 1XPEHU�RI�(QWULHV�

6DPSOH�GDW�LQ�WRWDO� ����0%� � &RPSOHWH�8VHU�'DWD� ���

6DPSOH��GDW�LQ�WRWDO� ����0%� � 85/�(QWULHV� ����

7RWDO�� ����0%� � � �

7DEOH�����,QIRUPDWLRQ�RI�WKH�GDWD�FROOHFWHG�IURP�WKH�H[SHULPHQW�

�
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%\�³&RPSOHWH�XVHU�GDWD´�LQ�WKH�WDEOH��ZH�PHDQW�WKDW�WKH�GDWD�LV�VWRUHG�LQ�ERWK�

VDPSOH�GDW�DQG�VDPSOH��GDW���)RU�85/�(QWULHV��XVHU�QDPH�DQG�85/�FRPELQHG�ZHUH�

FRXQWHG�DV�RQH�XQLTXH�85/�HQWU\���

:LWK�DOO�WKH�UDZ�GDWD�LQ�RXU�KDQGV��ZH�SXW�DOO�WKH�GDWD�LQWR�0LFURVRIW¶V�([FHO�

ZRUNVKHHWV�WR�NHHS�WKHP�RUJDQL]HG���$IWHU�DOO�WKH�GDWD�DUH�SDUVHG�DQG�RUJDQL]HG��ZH�VWDUW�

RXU�DQDO\VLV��ZKLFK�LV�GLVFXVVHG�LQ�&KDSWHU����

�
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&KDSWHU��� $QDO\VLV�

$IWHU�FROOHFWLQJ�DQG�FRPELQLQJ�DOO�WKH�GDWD��ZH�DWWHPSWHG�WR�LQWHUSUHW�WKH�GDWD�DQG�

GHWHUPLQH�LWV�PHDQLQJ���:H�ILUVW�XVHG�EDVLF�VWDWLVWLFDO�WHVWV�WR�PDNH�VRPH�SUHOLPLQDU\�

REVHUYDWLRQV�VXFK�DV�SRVVLEOH�SDWWHUQV�RI�FRUUHODWLRQ���&RUUHODWLRQ�FRXOG�EH�SUHVHQW�

EHWZHHQ�WZR�VHHPLQJO\�LQGHSHQGHQW�YDULDEOHV�LI�WKHLU�YDOXHV�LQFUHDVH�RU�GHFUHDVH�

WRJHWKHU���:H�WKHQ�XVHG�D�SURFHGXUH�SURYLGHG�IURP�6$6��6WDWLVWLFDO�$QDO\VLV�6\VWHPV��WR�

WHVW�WKH�DVVXPSWLRQV�PDGH�IURP�WKH�SUHOLPLQDU\�REVHUYDWLRQV���

%HIRUH�DSSO\LQJ�VWDWLVWLFDO�WHVWV�WR�DOO�WKH�GDWD��WKHUH�ZDV�VRPH�GDWD�WKDW�QHHGHG�WR�

EH�SURFHVVHG�ILUVW��DQG�WKDW�ZDV�WKH�UDZ�PRXVH�FRRUGLQDWHV���:H�FUHDWHG�D�SDUVHU�WR�ILQG�

WKH�SDWWHUQV�RI�OLQHV�IURP�WKH�UDZ�PRXVH�FRRUGLQDWHV���%\�³UDZ´�ZH�PHDQ�WKDW�WKH�

FRRUGLQDWHV�ZHUH�MXVW�SRLQWV�RQ�D�:HE�SDJH���7KH�IROORZLQJ�VHFWLRQV�ZLOO�FRQWDLQ�GHWDLOHG�

LQIRUPDWLRQ�DERXW�WKH�VWHSV�ZH�WRRN�WR�DQDO\]H�WKH�GDWD���)LUVW�ZH�FUHDWHG�D�SDUVHU�WR�

H[WUDFW�YHUWLFDO�DQG�KRUL]RQWDO�OLQHV�IURP�WKH�PRXVH�FRRUGLQDWHV���:H�WKHQ�GLG�VRPH�

GHVFULSWLYH�VWDWLVWLFV�WR�PDNH�SUHOLPLQDU\�REVHUYDWLRQV���)LQDOO\��ZH�XVHG�6$6�WR�REWDLQ�

DGGLWLRQDO�UHVXOWV����

�

���� 3DUVLQJ�$OJRULWKP�

2XW�RI�DOO�WKH�QHZ�LPSOLFLW�LQGLFDWRUV�WKDW�ZH�DGGHG�WR�WKH�&XULRXVHU�%URZVHU��WKH�

PRVW�LQWHUHVWLQJ�WR�XV�ZDV�WKH�UHFRUGLQJ�RI�PRXVH�FRRUGLQDWHV��VLQFH�WKH�PRXVH�KDV�

EHFRPH�D�YHU\�LPSRUWDQW�QDYLJDWLRQ�WRRO�LQ�UHFHQW�\HDUV���7KLV�JDYH�XV�WKH�RSSRUWXQLW\�WR�

WUDFH�VSHFLILF�PRYHPHQWV�RI�WKH�PRXVH�DQG�WR�VHH�LI�WKRVH�PRYHPHQWV�PLJKW�KDYH�D�

SRVVLEOH�FRUUHODWLRQ�ZLWK�WKH�H[SOLFLW�UDWLQJ�RI�WKH�SDJH���7KH�UDQJH�RI�SRVVLEOH�FXUVRU�

PRYHPHQWV�WKDW�ZH�FRXOG�KDYH�VWXGLHG�ZDV�ODUJH���:H�GHFLGH�WR�NHHS�LW�VLPSOH�DQG�VHDUFK�
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IRU�YHUWLFDO�DQG�KRUL]RQWDO�OLQHV���:H�KRSHG�WKDW�WKH�RFFXUUHQFHV�RI�WKH�YHUWLFDO�DQG�

KRUL]RQWDO�OLQHV�ZHUH�LQGLFDWLRQV�RI�VFDQQLQJ�WKURXJK�OLVWV�DQG�RI�FDUHIXO�UHDGLQJ��DQG�

WKHUHIRUH�ZHUH�SRVVLEOH�SUHGLFWRUV�RI�LQWHUHVW��

�

������ )LQG�DQG�6HSDUDWH�WKH�GDWD�

�

6LQFH�WKH�FRRUGLQDWHV�DUH�VWRUHG�LQ�D�GDWDEDVH�ZLWK�LQIRUPDWLRQ�DERXW�WKH�XVHU��

85/��WLPH�DQG�GDWH�PL[HG��ZH�KDG�WR�VHSDUDWH�WKDW�GDWD�IURP�WKH�FRRUGLQDWH�GDWD�EHIRUH�

FRQWLQXLQJ���7R�VHSDUDWH�WKH�FRRUGLQDWHV�IURP�WKH�RWKHU�GDWD�ZH�GHFLGHG�WR�SDUVH�WKURXJK�

WKDW�GDWD�XVLQJ�UHJXODU�H[SUHVVLRQV�LQ�D�3(5/�VFULSW����

7R�ILQG�WKH�OLQHV�FUHDWHG�IURP�PRXVH�FXUVRU�PRYHPHQW�SHU�:HE�SDJH��ZH�QHHGHG�WR�

GHYLVH�DQ�DOJRULWKP�WKDW�ZRXOG�DOORZ�XV�WR�GLYLGH�WKH�GDWDEDVH�LQWR�JURXSV�RI�FRRUGLQDWHV�

EDVHG�RQ�:HE�SDJHV���7KH�FRRUGLQDWHV�FRXOG�WKHQ�EH�SDVVHG�WR�WKH�OLQH�SDUVLQJ�DOJRULWKP���

7KH�DOJRULWKP�ILQGV�VWUDLJKW�OLQHV�LQ�IRXU�EDVLF�GLUHFWLRQV��XS��GRZQ��OHIW��DQG�ULJKW��DQG�

UHWXUQV�WKH�QXPEHU�RI�OLQHV�IRXQG�IRU�HDFK�GLUHFWLRQ�����

:H�ZURWH�DOO�WKH�GDWD�FROOHFWHG�WR�WKH�ILOH�³SDUVHG�GDW´���)RU�HDFK�SDUWLFXODU�XVHU�ZH�

ZURWH�WKHLU�XVHUQDPH�DQG�WKH�85/¶V�RI�VLWHV�WKH\�YLVLWHG���8QGHU�HDFK�85/�ZH�ZURWH�WKH�

QXPEHU�RI�OLQHV�IRXQG�IRU�HDFK�GLUHFWLRQ�RQ�WKDW�VLWH���7KLV�LQIRUPDWLRQ�LV�VHSDUDWHG�E\�³_´�

GHOLPLWHUV�WKDW�DOORZ�WKH�GDWD�WR�EH�WUDQVIHUUHG�LQWR�0LFURVRIW�([FHO�ILOHV����

�

������ 3UREOHPV�

7KH�UXQQLQJ�RI�RXU�H[SHULPHQW�ZDV�SODQQHG�WR�WDNH�DERXW�WZR�ZHHNV��EXW�DIWHU�WKRVH�

WZR�ZHHNV�ZH�IRXQG�WKDW�ZH�KDG�DQ�LQVXIILFLHQW�DPRXQW�RI�GDWD�WR�FRQGXFW�D�XVHIXO�
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DQDO\VLV���:H�GHFLGHG�WR�OHW�WKDW�H[SHULPHQW�UXQ�IRU�RQH�PRUH�ZHHN�LQ�KRSHV�WKDW�DIWHU�

WKDW�ZHHN�ZH�ZRXOG�KDYH�JDWKHUHG�D�VXIILFLHQW�DPRXQW�RI�GDWD���6LQFH�SDUW�RI�WKH�UHDVRQ�

WKDW�ZH�KDGQ¶W�JDWKHUHG�HQRXJK�GDWD�DIWHU�WZR�ZHHNV�ZDV�GXH�WR�WKH�DFWXDO�EURZVHU�

FUDVKLQJ�IUHTXHQWO\��ZH�LQVWDOOHG�DQ�XSGDWHG�YHUVLRQ�IRU�WKH�H[WHQGHG�ZHHN���7KLV�XSGDWHG�

YHUVLRQ�RI�RXU�EURZVHU�DOVR�PRGLILHG�WKH�IRUPDW�LQ�ZKLFK�WKH�FRRUGLQDWHV�ZHUH�ZULWWHQ�WR�

WKH�GDWDEDVH���0RGLILFDWLRQV�KDG�WR�EH�PDGH�WR�WKH�GDWD�SDUVHU�IRU�LW�WR�SDUVH�HLWKHU�

GDWDEDVH��RULJLQDO�DQG�PRGLILHG���

�

�

�

���� 7ULPPLQJ�IRU�YDOLG�GDWD�

7KH�H[SHULPHQW�ZDV�FRQGXFWHG�RYHU�WKUHH�ZHHNV��IURP�0DUFK����WR�$SULO�����7KH�

VL]H�RI�DOO�WKH�GDWD��LQFOXGLQJ�IDXOW\�RU�LQYDOLG�GDWD��IURP�VDPSOH�GDW�ZDV����.%�DQG�

VDPSOH��GDW�ZDV�����0%��ZKLFK�ZDV�����0%�DOWRJHWKHU���6DPSOH��GDW�ZDV�PXFK�ODUJHU�

WKDQ�VDPSOH�GDW�EHFDXVH�VDPSOH��GDW�FRQWDLQHG�WKH�UDZ�GDWD�RI�PRXVH�FRRUGLQDWHV�IRU�

HYHU\�PLOOLVHFRQG�WKDW�WKH�PRXVH�ZDV�DFWLYH���

7KH�WRWDO�QXPEHU�RI�GDWD�HQWULHV�FROOHFWHG�IURP�WKH�H[SHULPHQW�ZDV�������

+RZHYHU��WKHUH�ZHUH�IDXOW\�GDWD�VXFK�DV�XQSUHGLFWHG�XVHU�DFWLRQV�DQG�WKH�FUDVKLQJ�

SUREOHP�H[SODLQHG�LQ�WKH�SUHYLRXV�&KDSWHU�������7KH�XVDEOH�GDWD�GURSSHG�WR�����XQLTXH�

85/�DQG�XVHUQDPH�HQWULHV���7KHUH�ZHUH�����XVHUV�WKDW�SDUWLFLSDWHG�LQ�RXU�H[SHULPHQW���

$IWHU�ILOWHULQJ�RXW�WKH�LQYDOLG�GDWD��ZH�FRXOG�RQO\�DQDO\]H����XVHUV¶�GDWD��

:H�KDG�WR�RPLW�WKH�GDWD�WKDW�KDG�D�YDOXH�³�´�IRU�WKH�H[SOLFLW�LQWHUHVW�UDWLQJ���7KH�

YDOXH�³�´�PHDQW�³1R�FRPPHQW´��ZKLFK�PHDQW�WKH�XVHU�GLG�QRW�JLYH�XV�D�YDOLG�H[SOLFLW�

UDWLQJ�WR�WHVW���6LQFH�ZH�KDG�WZR�VHSDUDWH�ILOHV�RI�GDWD��ZH�KDG�WR�FRPELQH�WKHP�IRU�WKH�
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DQDO\VLV���8QIRUWXQDWHO\�VRPH�GDWD�ZHUH�QRW�SUHVHQW�LQ�ERWK�ILOHV�VR�WKRVH�KDG�WR�EH�

GLVFDUGHG���7KH�HQWULHV�WKDW�ZHUH�SUHVHQW�LQ�ERWK�ILOHV�ZHUH�UHIHUUHG�WR�DV�³0DWFKHG´���

7DEOH�����VKRZV�WKH�FXPXODWLYH�VWDWLVWLFV�RI�WKH�HQWLUH�GDWD�DQG�WKH�IDXOW\�GDWD�WKDW�ZHUH�

RPLWWHG��

• )LUVW�URZ��&RPSOHWH�XVHU�GDWD�UHFRUGHG�LQ�VDPSOH�GDW�

• 6HFRQG�URZ���&RPSOHWH�XVHU�GDWD�UHFRUGHG�LQ�VDPSOH�GDW�DIWHU�DOO�³�´�LPSOLFLW�

LQWHUHVW�UDWLQJV�DUH�WDNHQ�RXW�

• 7KLUG�URZ���0DWFKHG�GDWD�EHWZHHQ�VDPSOH�GDW�DQG�VDPSOH��GDW�

• )RXUWK�URZ���0DWFKHG�GDWD�DIWHU�DOO�³�´�LPSOLFLW�LQWHUHVW�UDWLQJV�DUH�WDNHQ�RXW�

�
85/� 8VHUQDPH�

7LPH�RQ�
SDJH�

7LPH�RQ�
+VFUROO�

7LPH�RQ�
9VFUROO�

(YHQWV�RQ�
6FUROO�

7LPH�RQ�
PRXVH�

7RWDO�ZLWKRXW�
/LQHV� ����� ��� ��������� ������ �������� ���� ��������

7RWDO�ZLWKRXW�
/LQH�Z�RXW���
UDWLQJ�� ���� ��� ��������� ������ ������� ��� ��������

0DWFKHG�'DWD� ���� ��� ��������� ������ �������� ���� ��������

0DWFKHG�'DWD�
Z�RXW���UDWLQJ� ���� ��� ��������� ������ ������� ��� �������

�

� &OLFNV�RQ�
:LQGRZ�

1XP�RI�
8S$UURZ�

1XP�RI�
'RZQ$UURZ�

0VHF�RI�
8S$UURZ�

0VHF�RI�
'RZQ$UURZ�

0VHF�RI�
3DJH8S�

1XP�RI�
3DJH8S�

7RWDO�ZLWKRXW�
/LQHV� ����� ��� ���� ����� ������ ����� ���

7RWDO�ZLWKRXW�
/LQH�Z�RXW���
UDWLQJ�� ����� ��� ���� ����� ������ ����� ���

0DWFKHG�'DWD� ����� ��� ���� ����� ������ ����� ���

0DWFKHG�'DWD�
Z�RXW���UDWLQJ� ����� ��� ���� ����� ������ ����� ��

�

� 0VHF�RI�
3DJH'RZQ�

1XP�RI�
3DJH'RZQ�

1XP�RI�
6WDWXVEDUFKDQJH�

1XP�RI�PRXVH�
ZKHHOVFUROOV�

0VHF�RI�
PRXVHZKHOO�

7RWDO�ZLWKRXW�
/LQHV� ����� ��� ����� ����� ��

7RWDO�ZLWKRXW�
/LQH�Z�RXW���
UDWLQJ�� ����� ��� ����� ����� ��
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0DWFKHG�'DWD� ����� ��� ����� ����� ��

0DWFKHG�'DWD�
Z�RXW���UDWLQJ� ���� �� ����� ����� ��

�

�
1XP�RI�0RXVHZKHHO� 6L]H�RI�ILOHV�

1XP�RI�
5LJKW0RXVH&OLFNV� 1XP�RI�&RSLHV�

7RWDO�ZLWKRXW�
/LQHV� ��� ��������� ��� ���

7RWDO�ZLWKRXW�
/LQH�Z�RXW���
UDWLQJ� ��� ��������� �� ���

0DWFKHG�'DWD� ��� ��������� �� ���

0DWFKHG�'DWD�
Z�RXW���UDWLQJ� ��� �������� �� ��

�

� LVW\SH85/� LV&OLFN85/� 83� '2:1� /���5� 5����/� 727$/�

7RWDO�ZLWKRXW�
/LQHV� ����7UXH������)DOVH� ����7UXH������)DOVH� � � � � �

7RWDO�ZLWKRXW�
/LQH�Z�RXW���
UDWLQJ� ����7UXH������)DOVH� ����7UXH�����)DOVH� � � � � �

0DWFKHG�'DWD�����7UXH������)DOVH������7UXH������)DOVH� ����� ����� ����� ����� �����

0DWFKHG�'DWD�
Z�RXW���UDWLQJ�����7UXH������)DOVH� ����7UXH������)DOVH� ���� ����� ���� ���� �����

7DEOH������/LVW�RI�WKH�WRWDO�GDWD�

�

�

�

�

�

�

�

�

�

�

�

�

���� 'HVFULSWLYH�6WDWLVWLFV�

�

,Q�WKLV�VHFWLRQ��ZH�ORRN�DW�WKH�LQGLYLGXDO�GHVFULSWLYH�VWDWLVWLFV�WR�PDNH�SUHOLPLQDU\�

REVHUYDWLRQV�IRU�HDFK�LPSOLFLW�UDWLQJ���8VLQJ�WKH�0LQLWDE��YHUVLRQ����VWDWLVWLFDO�VRIWZDUH�
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FRPPDQG�³'LVSOD\�'HVFULSWLYH�6WDWLVWLFV�´�ZH�JHQHUDWHG�D�WDEOH�WKDW�GLVSOD\V�WKH�JHQHUDO�

GHVFULSWLYH�YDOXHV�RI�HDFK�LPSOLFLW�UDWLQJ�VHSDUDWHG�E\�WKH�LQWHUHVW�VFDOH��H[SOLFLW�LQWHUHVW�

UDWLQJ����7KHVH�YDOXHV�ZHUH�JHQHUDWHG�IURP�WKH�0LQLWDE�WDEOH�IRU�HDFK�UDWLQJ���

• 1�±�1XPEHU�RI�UHFRUGV�IRU�HDFK�H[SOLFLW�LQWHUHVW�UDWLQJ��

• 0HDQ�±�7KH�DYHUDJH�RI�WKH�UDWLQJ��

• 0HGLDQ�±�7KH�PHGLDQ�RI�WKH�UDWLQJ��

• 7U0HDQ�±�7KH�PHDQ�RI�WKH�UDWLQJ��EXW�H[FOXGLQJ�WKH�WRS�DQG�ERWWRP����RI�

WKH�YDOXHV��

• 6W'HY�±�7KH�VWDQGDUG�GHYLDWLRQ��ZKLFK�LV�D�PHDVXUH�RI�VSUHDG��

• 6(�0HDQ�±�6WDQG�HUURU�RI�WKH�PHDQ���7KH�IRUPXOD�LV��

1

6W'HY
6(0HDQ =  

 
• 0LQLPXP�±�6PDOOHVW�YDOXH�RI�WKH�UDWLQJ�

• 0D[LPXP�±�/DUJHVW�YDOXH�RI�WKH�UDWLQJ�

• 4��±�7KH�ILUVW�TXDUWLOH���)RUPXOD���1������

• 4��±�7KH�WKLUG�TXDUWLOH��)RUPXOD���
�1������

�

$IWHU�REWDLQLQJ�WKH�GHVFULSWLYH�VWDWLVWLFV�WDEOH��ZH�WKHQ�ORRNHG�DW�WKH�IUHTXHQF\�RI�

RFFXUUHQFH�IRU�WKH�LPSOLFLW�LQGLFDWRUV���,I�WKH\�GLG�QRW�KDYH�HQRXJK�RFFXUUHQFHV��WKH\�

ZRXOG�QRW�EH�IXUWKHU�DQDO\]HG��EHFDXVH�LPSOLFLW�LQGLFDWRUV�WKDW�RFFXU�LQIUHTXHQWO\�KDYH�

ORZ�VLJQLILFDQFH���:H�GHWHUPLQH�ORZ�RFFXUUHQFHV�E\�REVHUYLQJ�WKH�PHGLDQ�YDOXH��VLQFH�

WKH�PHGLDQ�UHJLRQV�RI�WKH�GDWD�ZDV�EXIIHUHG�ZHOO�DJDLQVW�RXWOLHUV���)RU�H[DPSOH��7DEOH�����

VKRZV�WKH�GHVFULSWLYH�VWDWLVWLFV�UHJDUGLQJ�WLPH�VSHQW�XVLQJ�WKH�KRUL]RQWDO�VFUROO�EDU���
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1RWLFH�WKDW�WKH�PHGLDQ�FROXPQ�LV�DOO�]HUR��PHDQLQJ�WKHUH�ZDV�QRW�HQRXJK�YDOXHV�IRU�D�

PHGLDQ�WR�EH�FDOFXODWHG����

:LWK�WKH�ORZ�RFFXUUHQFH�UDWLQJV�RPLWWHG��ZH�WKHQ�JHQHUDWHG�D�ER[�SORW�IRU�HDFK�

LPSOLFLW�UDWLQJ�YHUVXV�WKH�H[SOLFLW�LQWHUHVW�UDWLQJ���7KH�ER[�SORW�ZDV�JHQHUDWHG�XVLQJ�D�����

FRQILGHQFH�OHYHO��ZKLFK�PHDQV�WKDW�����RI�WKH�WRWDO�GDWD�LV�ZLWKLQ�WKLV�UDQJH���%\�WDNLQJ�

RXW�WKH�RXWHU�����ZH�KDYH�UHPRYHG�VRPH�RI�WKH�RXWOLHUV���7KH�ER[�SORW�VKRZQ�IRFXVHV�RQ�

WKH�PHGLDQ�DUHD�RI�WKH�GDWD���%\�YLHZLQJ�WKH�PHGLDQ�UHJLRQ��ZH�RPLWWHG�YLHZLQJ�PRVW�RI�

WKH�RXWOLHUV���7KH�RXWOLHUV�RI�WKH�GDWD�UDQJH�DUH�DQ\�YDOXH�O\LQJ�����DQG���WLPHV�DZD\�IURP�

WKH�PLGGOH�����RI�WKH�GDWD�>0LQLWDE�:LQGRZV�+HOS������@����

� 8QIRUWXQDWHO\��RXU�GDWD�ZRXOG�QRW�DOORZ�XV�WR�JHW�DFFXUDWH�UHVXOWV�E\�MXVW�

REVHUYLQJ�WKH�ER[�SORW�RI�WKH�PHGLDQ�DUHD���7KLV�LV�EHFDXVH�WKH�H[SOLFLW�LQWHUHVW�UDWLQJ�ZDV�

LQ�DQ�2UGLQDO�0XOWLQRPLDO�GLVWULEXWLRQ�PRGHO�DQG�QRW�D�/LQHDU�GLVWULEXWLRQ�PRGHO���7R�

ILQG�FRUUHODWLRQV�IURP�DQ�2UGLQDO�0XOWLQRPLDO�0RGHO��ZH�XVHG�WKH�6$6�SURFHGXUH�

*(102'���)XUWKHU�H[SODQDWLRQV�RI�WKLV�SURFHGXUH�DQG�WKH�PHDQLQJ�RI�0XOWLQRPLDO�

0RGHO�DUH�GLVFXVVHG�LQ�&KDSWHU��������

�

�

�

�

������ 7LPH�RQ�3DJH�YV��([SOLFLW�,QWHUHVW�5DWLQJ�

'HVFULSWLYH�6WDWLVWLFV��7LPH�RQ�SDJH�E\�5DWLQJ�
�
�
Variable   Rating            N       Mean     Median     TrMean      StDev 
Time on    1                44      23010      14539      16951      33128 
           2                81      26255      14674      22369      30161 
           3               154      31262      22068      26270      34268 
           4               168      38108      21592      32114      46386 
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           5               243      34010      19267      26518      48865 
 
Variable   Rating      SE Mean    Minimum    Maximum         Q1         Q3 
Time on    1              4994       2084     181435      10495      21196 
           2              3351       1826     188367       7774      31767 
           3              2761       2126     268341      13189      36572 
           4              3579       1117     330139       9501      45000 
           5              3135       1844     495460      10690      38042 

�

7DEOH������7KH�GHVFULSWLYH�VWDWLVWLFV�RI�WKH�LPSOLFLW�UDWLQJ��WLPH�VSHQW�RQ�D�SDJH��

�

$V�VKRZQ�LQ�7DEOH������WKH�PHGLDQ�RI�WKH�WLPH�VSHQW�RQ�D�SDJH�VWHDGLO\�LQFUHDVHV�

DV�LQWHUHVW�LQFUHDVHV���+RZHYHU��WKLV�SDWWHUQ�RQO\�DSSHDUV�IURP�UDWLQJ���WR���RI�WKH�H[SOLFLW�

LQWHUHVW�UDWLQJ��DQG�GHFUHDVHV�DW�UDWLQJ�����$�FRUUHODWLRQ�EHWZHHQ�WZR�YDULDEOHV�DSSHDUV�

ZKHQ�WKHUH�LV�D�VWHDG\�LQFUHDVH�RU�GHFUHDVH�RI�ERWK�YDOXHV�RI�WKH�WZR�YDULDEOHV�WRJHWKHU���

)URP�WKLV�WDEOH��WKHUH�PD\�EH�D�FRUUHODWLRQ��EXW�LW�LV�QRW�VWURQJ�HQRXJK�WR�EH�D�VLJQLILFDQW�

FRUUHODWLRQ���)RU�IXUWKHU�REVHUYDWLRQ�ZH�KDYH�JHQHUDWHG�)LJXUH�����IRU�WKH�DERYH�GDWD��

�����

�����

�����

�����

�����

�����

�����

�
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7
LP
H
�R
Q
�S
D
J
H

�������
��������������
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�

)LJXUH������%R[�SORW�RI�7LPH�RQ�SDJH�YV��([SOLFLW�,QWHUHVW�5DWLQJ�

��
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)URP�)LJXUH������ZH�VHH�WKDW�WKHUH�ZDV�D�VOLJKW�GURS�LQ�WKH�PHGLDQ�YDOXH�RI�WKH�

WLPH�RQ�SDJH�LQGLFDWRU���7R�ILQG�ZKHWKHU�WKHUH�ZDV�DQ�DFWXDO�FRUUHODWLRQ�EHWZHHQ�WLPH�

VSHQW�DQG�LQWHUHVW�RQ�D�SDJH��ZH�QHHGHG�WR�GR�D�PRUH�DGYDQFH�VWDWLVWLFDO�WHVW�FDOOHG�

*(102'��ZKLFK�ZH�GLVFXVV�LQ�&KDSWHU������
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������ 7LPH�RQ�+RUL]RQWDO�6FUROO�%DU�

�
'HVFULSWLYH�6WDWLVWLFV��7LPH�RQ�+VFUROO�E\�5DWLQJ�
�
�
Variable   Rating            N       Mean     Median     TrMean      StDev 
Time on    1                44    0.00000    0.00000    0.00000    0.00000 
           2                81    0.00000    0.00000    0.00000    0.00000 
           3               154       39.1        0.0        0.0      326.2 
           4               168       48.1        0.0        0.0      623.2 
           5               243       6.40       0.00       0.00      65.38 
 
Variable   Rating      SE Mean    Minimum    Maximum         Q1         Q3 
Time on    1           0.00000    0.00000    0.00000    0.00000    0.00000 
           2           0.00000    0.00000    0.00000    0.00000    0.00000 
           3              26.3        0.0     3509.0        0.0        0.0 
           4              48.1        0.0     8078.0        0.0        0.0 
           5              4.19       0.00     910.00       0.00       0.00 
 

7DEOH������'HVFULSWLYH�6WDWLVWLFV�RI�7LPH�RQ�+RUL]RQWDO�6FUROO�EDU�VHSDUDWHG�E\�LQWHUHVW�UDWLQJ�

� �

7KH�WDEOH�IRU�WLPH�XVLQJ�WKH�KRUL]RQWDO�VFUROO�EDU�LV�VKRZQ�RQ�7DEOH�������:H�

QRWLFHG�WKDW�WKH�PHGLDQ�YDOXH�RI�WKLV�LPSOLFLW�UDWLQJ�LV���IRU�DOO�H[SOLFLW�UDWLQJV���7KLV�

PHDQV�WKH�WLPH�VSHQW�RQ�WKH�KRUL]RQWDO�EDU�LV�QRW�IUHTXHQW�HQRXJK�WR�KDYH�DQ\�

VLJQLILFDQFH���:H�ZHQW�EDFN�DQG�FRXQWHG�WKH�RFFXUUHQFH�RI�WKLV�LPSOLFLW�UDWLQJ�DQG�IRXQG�

VHYHQ�RFFXUUHQFHV�RXW�RI�����HQWULHV���6LQFH�LW�KDV�VR�OLWWOH�VLJQLILFDQFH��ZH�GHFLGHG�WR�

UHPRYH�LW�IURP�WKH�QH[W�DQDO\VLV���7R�IXUWKHU�LOOXVWUDWH�WKDW�WKH�KRUL]RQWDO�VFUROOEDU�KDV�

OLWWOH�VLJQLILFDQFH��ZH�JHQHUDWHG�WKLV�ER[�SORW��)LJXUH������IRU�YLVXDO�FRQILUPDWLRQ��
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)LJXUH������%R[�SORW�RI�7LPH�RQ�+VUROO�YV��([SOLFLW�,QWHUHVW�5DWLQJ�

�

7KH�ER[�SORW�LQ�)LJXUH�����KDV�QR�ER[�UHJLRQV��EHFDXVH�WKH�PHGLDQ�YDOXHV�DUH�DOO�

]HUR���7KH�JUDSK�FRQVLVWV�RI�RQO\�D�KRUL]RQWDO�OLQH�WKDW�FRQQHFWV�WKH�PHGLDQ�YDOXHV��]HUR��

DQG�RXWOLHUV�LQGLFDWHG�E\�
���$V�GLVFXVVHG�EHIRUH��WKLV�LPSOLFLW�UDWLQJ�ZDV�QRW�IXUWKHU�

DQDO\]HG�ZLWK�WKH�*(102'�SURFHGXUH��
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������ 7LPH�RQ�9HUWLFDO�6FUROO�%DU�

�
'HVFULSWLYH�6WDWLVWLFV��7LPH�RQ�9VFUROO�E\�5DWLQJ�
�
�
Variable   Rating            N       Mean     Median     TrMean      StDev 
Time on    1                44        222          0          0       1476 
           2                81        929          0         94       4196 
           3               154       1133          0        348       3942 
           4               168       3273          0        602      14433 
           5               243        721          0         45       5671 
 
Variable   Rating      SE Mean    Minimum    Maximum         Q1         Q3 
Time on    1               222          0       9789          0          0 
           2               466          0      27961          0          0 
           3               318          0      27056          0          0 
           4              1113          0     116739          0          0 
           5               364          0      82625          0          0 

�

7DEOH������'HVFULSWLYH�6WDWLVWLFV�RI�7LPH�RQ�9HUWLFDO�6FUROO�EDU�VHSDUDWHG�E\�LQWHUHVW�UDWLQJ�

�

�

7KH�UHVXOW�RI�WKH�WLPH�VSHQW�XVLQJ�WKH�YHUWLFDO�VFUROO�EDU�LV�WKH�VDPH�DV�WKH�

KRUL]RQWDO�VFUROOEDU��QDPHO\�WKHUH�DUH�WRR�IHZ�RFFXUUHQFHV���7KLV�FDQ�EH�VHHQ�E\�ORRNLQJ�

DW�WKH�PHGLDQ�YDOXHV�RI�WKLV�LPSOLFLW�UDWLQJ��ZKLFK�DOO�KDYH�WKH�YDOXH�]HUR���7R�LOOXVWUDWH�

WKDW�WKH�YHUWLFDO�VFUROO�EDU�LV�XVHG�LQIUHTXHQWO\��ZH�JHQHUDWHG�D�ER[�SORW�JUDSK�VKRZQ�LQ�

)LJXUH�����WR�FRPSDUH�ZLWK�)LJXUH�����

�
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)LJXUH������%R[�SORW�RI�7LPH�RQ�SDJH�YV��([SOLFLW�,QWHUHVW�5DWLQJ�

�

$V�VKRZQ�LQ�)LJXUH������WKH�WLPH�VSHQW�XVLQJ�WKH�YHUWLFDO�VFUROO�LV�DOPRVW�WKH�VDPH�

DV�WKH�WLPH�VSHQW�XVLQJ�WKH�KRUL]RQWDO�VFUROO���7KH�GLIIHUHQFH�EHWZHHQ�WKH�WZR�ER[�SORWV�LV�

WKH�QXPEHU�RI�RXWOLHUV���%RWK�ER[�SORWV�KDYH�WKH�VDPH�PHGLDQ�FRQQHFWLRQ�OLQH�DW�YDOXH�

]HUR��EXW�WKH�WLPH�XVLQJ�YHUWLFDO�VFUROO�KDV�PRUH�RXWOLHUV���

�
�
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������ (YHQWV�RQ�VFUROOLQJ�

�
'HVFULSWLYH�6WDWLVWLFV��(YHQWV�RQ�6FUROO�E\�5DWLQJ�
�
�
Variable   Rating            N       Mean     Median     TrMean      StDev 
Events o   1                44    0.00000    0.00000    0.00000    0.00000 
           2                81     0.0988     0.0000     0.0274     0.3743 
           3               154     0.1558     0.0000     0.0942     0.4143 
           4               168     0.1845     0.0000     0.0987     0.5321 
           5               243     0.1111     0.0000     0.0365     0.4545 
 
Variable   Rating      SE Mean    Minimum    Maximum         Q1         Q3 
Events o   1           0.00000    0.00000    0.00000    0.00000    0.00000 
           2            0.0416     0.0000     2.0000     0.0000     0.0000 
           3            0.0334     0.0000     2.0000     0.0000     0.0000 
           4            0.0411     0.0000     3.0000     0.0000     0.0000 
           5            0.0292     0.0000     5.0000     0.0000     0.0000 
 

7DEOH������'HVFULSWLYH�6WDWLVWLFV�RI�HYHQWV�RQ�VFUROOLQJ�VHSDUDWHG�E\�LQWHUHVW�UDWLQJ�

�

7KH�VFUROOLQJ�HYHQW�LV�WKH�LPSOLFLW�UDWLQJ�WKDW�FRXQWV�WKH�RFFXUUHQFHV�RI�ERWK�

YHUWLFDO�DQG�KRUL]RQWDO�VFUROO�EDU�XVDJH���)URP�WKH�PHGLDQ�YDOXHV��RQFH�DJDLQ�ZH�KDYH�DQ�

LPSOLFLW�UDWLQJ�WKDW�GRHV�QRW�RFFXU�RIWHQ���6LQFH�ZH�KDYH�JUDSKHG�WKH�GDWD�RI�WKH�WLPH�

VSHQW�RQ�YHUWLFDO�DQG�KRUL]RQWDO�VFUROO�EDUV��ZH�JUDSKHG�VFUROOLQJ�HYHQW�LQ�)LJXUH��������

�
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)LJXUH������%R[�SORW�RI�(YHQWV�RQ�6FUROO�YV��([SOLFLW�,QWHUHVW�5DWLQJ�

�

7KH�ER[�SORW�KDV�WKH�VDPH�IRUPDW�DV�LWV�VXERUGLQDWHV��DQG�DOVR�VKRZV�WKDW�WKLV�

LPSOLFLW�UDWLQJ�LV�DOVR�LQIUHTXHQW���$V�ZH�GLG�ZLWK�WKH�RWKHU�WZR�UDWLQJV��ZH�RPLWWHG�WKLV�

LPSOLFLW�UDWLQJ�IURP�IXUWKHU�DQDO\VLV���
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������ 7LPH�8VLQJ�0RXVH�

�
'HVFULSWLYH�6WDWLVWLFV��7LPH�XVLQJ�PRXVH�E\�5DWLQJ�
�
�
Variable   Rating            N       Mean     Median     TrMean      StDev 
Time on    1                44       3240       2125       2785       3372 
           2                81       4025       2645       3574       3918 
           3               154       4050       2616       3346       4919 
           4               168       4752       2565       3762       7343 
           5               243       4637       2985       3968       5041 
 
Variable   Rating      SE Mean    Minimum    Maximum         Q1         Q3 
Time on    1               508        152      18498       1317       4359 
           2               435        542      18381       1368       5262 
           3               396          0      42035       1346       4903 
           4               567          0      74423       1380       5549 
           5               323          0      36852       1476       5705 
 

7DEOH������'HVFULSWLYH�6WDWLVWLFV�RI�7LPH�XVLQJ�PRXVH�VHSDUDWHG�E\�LQWHUHVW�UDWLQJ�

�

� 7KLV�LV�DQ�LPSOLFLW�UDWLQJ�WKDW�KDV�DQ�RFFXUUHQFH�KLJK�HQRXJK�WR�EH�FDOOHG�

VLJQLILFDQW���7KLV�LV�EHFDXVH�WKH�PHGLDQ�YDOXHV�DUH�QRW�]HUR�DQG�WKHUH�DSSHDUV�WR�EH�D�

FRUUHODWLRQ�EHWZHHQ�WKH�PHGLDQ�YDOXHV�DQG�WKH�LQWHUHVW�YDOXHV���+RZHYHU��WKLV�RQO\�

KDSSHQV�EHWZHHQ�WKH�H[SOLFLW�YDOXHV�RI�RQH�DQG�WZR���7KH�QH[W�IHZ�LQWHUYDOV�RI�H[SOLFLW�

LQWHUHVW�YDOXHV�DFWXDOO\�KDYH�D�GHFUHDVH�LQ�WKH�PHGLDQ�YDOXHV����

�

�
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)LJXUH������7LPH�RQ�PRXVH�YV��([SOLFLW�,QWHUHVW�5DWLQJ�

�

1RWLFH�IURP�WKH�PHGLDQ�YDOXHV�DQG�PHGLDQ�FRQQHFWLRQ�OLQH��WKHUH�LV�D�VOLJKW�

LQFUHDVH�RI�YDOXHV�IRU�ERWK�UDWLQJV����7KHQ�WKHUH�LV�D�VOLJKW�GHFUHDVH�RI�PHGLDQ�YDOXHV�

ZKLOH�LQWHUHVW�YDOXHV�VWLOO�LQFUHDVH���7KH�PHGLDQ�YDOXHV�JR�IURP�������������DQG�WKHQ�

�����EHWZHHQ�WKH�UDQJH�RI���DQG���RQ�WKH�H[SOLFLW�LQWHUHVW�UDWLQJ���7KH�PHGLDQ�YDOXH�WKHQ�

LQFUHDVHV�DJDLQ�WR��������7KH�YDULDWLRQ�RI�WKHVH�IRXU�YDOXHV�PLJKW�EH�VPDOO�HQRXJK�WR�

DOORZ�VRPH�VRUW�RI�FRUUHODWLRQ���)RU�IXUWKHU�WHVWLQJ��ZH�XVH�WKH�*(102'�SURFHGXUH�LQ�

&KDSWHU������

�

�
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������ &OLFNV�RQ�ZLQGRZ�

�
'HVFULSWLYH�6WDWLVWLFV��&OLFNV�RQ�:LQGRZ�E\�5DWLQJ�
�
�
Variable   Rating            N       Mean     Median     TrMean      StDev 
Clicks o   1                44      1.705      1.000      1.550      1.608 
           2                81      2.185      1.000      1.890      2.414 
           3               154      2.266      1.000      1.732      3.466 
           4               168      3.107      1.000      2.092      5.839 
           5               243      2.160      1.000      1.767      2.732 
 
Variable   Rating      SE Mean    Minimum    Maximum         Q1         Q3 
Clicks o   1             0.242      0.000      7.000      1.000      2.000 
           2             0.268      0.000     15.000      1.000      3.000 
           3             0.279      0.000     29.000      1.000      2.000 
           4             0.451      0.000     41.000      1.000      2.750 
           5             0.175      0.000     26.000      1.000      2.000 
 

7DEOH������'HVFULSWLYH�6WDWLVWLFV�RI�&OLFNV�RQ�ZLQGRZ�VHSDUDWHG�E\�LQWHUHVW�UDWLQJ�

�

7KH�PHGLDQ�YDOXH�RI�&OLFNV�RQ�ZLQGRZ�LV�DOO�RQH���7KDW�PHDQV�WKHUH�LV�QR�

FRUUHODWLRQ�EHWZHHQ�FOLFNV�RQ�WKH�PRXVH�DQG�LQWHUHVW�RQ�WKH�SDJH���7KH�RFFXUUHQFH�RI�

FOLFNV�RQ�ZLQGRZV�GRHV�VXJJHVW�WKDW�LW�KDV�LQIOXHQFH�RQ�WKH�WRWDO�GDWD��VR�ZH�GHFLGHG�WR�

SDVV�LW�WR�*(102'�IRU�IXUWKHU�VWXGLHV���7KH�ER[�SORW�LV�VKRZQ�LQ�)LJXUH�������7KH�

VWUDLJKW�KRUL]RQWDO�OLQH�LV�WKH�OLQH�WKDW�FRQQHFWV�WKH�PHGLDQV���7KDW�OLQH�LV�RQ�HYHU\�ER[�

SORW�DQG�LV�WKHUH�IRU�REVHUYDWLRQ�RI�SRVVLEOH�FRUUHODWLRQ���6HH�)LJXUH�����IRU�WKH�JUDSK��

�

�
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)LJXUH������%R[�SORW�RI�&OLFNV�RQ�:LQGRZ�YV��([SOLFLW�,QWHUHVW�5DWLQJ�

)URP�WKH�)LJXUH������LW�VKRZV�D�IODW�KRUL]RQWDO�OLQH�WKDW�FRQQHFWV�WKH�PHGLDQ�RI�

HDFK�ER[�UHJLRQ���8VXDOO\�D�KRUL]RQWDO�OLQH�PHDQV�QR�FRUUHODWLRQ�EHWZHHQ�WKH�WZR�

YDULDEOHV���6LQFH�ZH�DUH�ORRNLQJ�DW�WKH�PHGLDQ�YDOXHV�RI�WKH�GDWD�VHW��LW�PLJKW�EH�SRVVLEOH�

WKDW�D�FRUUHODWLRQ�LV�QRW�GHWHFWDEOH�E\�YLVXDO�DQDO\VLV����

�
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������ 1XPEHU�RI�8S�$UURZ�EXWWRQ�RFFXUUHQFH�

'HVFULSWLYH�6WDWLVWLFV��1XP�RI�8S$UURZ�E\�5DWLQJ�
�
�
Variable   Rating            N       Mean     Median     TrMean      StDev 
Num of U   1                44    0.00000    0.00000    0.00000    0.00000 
           2                81     0.0370     0.0000     0.0000     0.3333 
           3               154      0.344      0.000      0.000      2.265 
           4               168     0.1726     0.0000     0.0000     1.1477 
           5               243    0.00412    0.00000    0.00000    0.06415 
 
Variable   Rating      SE Mean    Minimum    Maximum         Q1         Q3 
Num of U   1           0.00000    0.00000    0.00000    0.00000    0.00000 
           2            0.0370     0.0000     3.0000     0.0000     0.0000 
           3             0.182      0.000     22.000      0.000      0.000 
           4            0.0886     0.0000    12.0000     0.0000     0.0000 
           5           0.00412    0.00000    1.00000    0.00000    0.00000 

7DEOH������'HVFULSWLYH�6WDWLVWLFV�RI�1XPEHU�RI�8S�$UURZ�EXWWRQ�RFFXUUHQFHV�VHSDUDWHG�E\�,QWHUHVW�

5DWLQJ���1RWLFH�WKH�³����´�YDOXHV�RI�WKH�0HGLDQ�FROXPQ��WKLV�PHDQV�ORZ�RFFXUUHQFH� 

�

� %\�ORRNLQJ�DW�WKH�WDEOH�RI�GHVFULSWLYH�VWDWLVWLFV�DVVRFLDWHG�ZLWK�QXPEHU�RI�8S�

$UURZ�EXWWRQ�RFFXUUHQFHV��)LJXUH�������ZH�QRWLFHG�WKDW�WKH�PHGLDQV�DUH�DOO�]HUR���7KDW�

IROORZV�WKH�SDWWHUQ�RI�ORZ�RFFXUUHQFH�DV�VKRZQ�E\�WKH�LPSOLFLW�UDWLQJV�WLPH�XVLQJ�

KRUL]RQWDO�VFUROO��WLPH�XVLQJ�YHUWLFDO�VFUROO�DQG�HYHQWV�RI�VFUROOLQJ�ZLWK�VFUROO�EDUV���

7KHUHIRUH��ZH�ZLOO�QRW�IXUWKHU�DQDO\]H�WKLV�LPSOLFLW�UDWLQJ��

� %\�ORRNLQJ�DW�WKH�DQDO\VLV�GRQH�VR�IDU��ZH�QRWLFHG�WKDW�RQO\�WKUHH�RXW�RI�WKH�VHYHQ�

LPSOLFLW�UDWLQJV�KDG�DQ�RFFXUUHQFH�KLJK�HQRXJK�WR�EH�VLJQLILFDQW���7KDW�PHDQW�PRUH�WKDQ�

KDOI�RI�WKH�LPSOLFLW�UDWLQJV�ZHUH�LQVLJQLILFDQW���7KHVH�LPSOLFLW�UDWLQJV�DUH�QRW�VLJQLILFDQW�

GXH�WR�ORZ�RFFXUUHQFH��

• 1XPEHU�RI�'RZQ�$UURZ�XVDJH�DQG�WKH�GXUDWLRQ�RI�LWV�XVDJH��

• 1XPEHU�RI�3DJH�8S�EXWWRQ�XVDJH�DQG�WKH�GXUDWLRQ�RI�LWV�XVDJH��

• 1XPEHU�RI�3DJH�'RZQ�EXWWRQ�XVDJH�DQG�WKH�GXUDWLRQ�RI�LWV�XVDJH��

• 1XPEHU�RI�0RXVH�:KHHO�EXWWRQ�XVDJH�DQG�WKH�GXUDWLRQ�RI�LWV�XVDJH��



� ���

• 1XPEHU�RI�5LJKW�0RXVH�FOLFNV�XVDJH�

• 1XPEHU�RI�&RS\�&RPPDQG�XVDJH�

7KHVH�KDYH�WKH�VDPH�JUDSK�SDWWHUQ�DV�WKRVH�RI�)LJXUH�������7KH�JUDSK�KDV�QR�

PHGLDQ�LQWHUYDO�VLQFH�LWV�YDOXH�LV�]HUR�DQG�WKH�UHVW�RI�WKH�JUDSK�FRQVLVWV�RI�WKH�RXWOLHUV���

7KH�LPSOLFLW�UDWLQJV�OLVWHG�DERYH�ZLOO�QRW�EH�IXUWKHU�DQDO\]HG�VLQFH�WKH\�DUH�QRW�UHOHYDQW����

� �

�

������ 1XPEHU�RI�VWDWXV�FKDQJHV�

'HVFULSWLYH�6WDWLVWLFV��1XP�RI�6WDWXVEDUFKDQJH�E\�5DWLQJ�
�
�
Variable   Rating            N       Mean     Median     TrMean      StDev 
Num of S   1                44      4.159      2.000      3.650      4.534 
           2                81      4.741      3.000      4.384      4.095 
           3               154      5.175      3.000      4.384      5.981 
           4               168      6.673      4.000      5.461      8.152 
           5               243      5.691      4.000      4.941      5.950 
 
Variable   Rating      SE Mean    Minimum    Maximum         Q1         Q3 
Num of S   1             0.683      0.000     21.000      1.000      5.000 
           2             0.455      0.000     17.000      2.000      7.000 
           3             0.482      0.000     35.000      1.000      7.000 
           4             0.629      0.000     55.000      2.000      8.000 
           5             0.382      0.000     47.000      2.000      7.000 

7DEOH������'HVFULSWLYH�6WDWLVWLFV�RI�1XPEHU�RI�VWDWXV�FKDQJH�VHSDUDWHG�E\�LQWHUHVW�UDWLQJ 

�

7KH�³VWDWXV�EDU�FKDQJH´�GHWHFWV�FKDQJHV�RI�WKH�VWDWXV�EDU���7KH�VWDWXV�EDU�LV�

ORFDWHG�DW�WKH�ORZHU�OHIW�KDQG�FRUQHU�RI�WKH�EURZVHU���7KLV�LV�RULJLQDOO\�D�06,(�IHDWXUH�WR�

LQGLFDWH�LI�WKH�:HE�SDJH�LV�GRQH�ORDGLQJ���$OVR�WKH�EDU�GLVSOD\V�LQIRUPDWLRQ�DERXW�WKH�

OLQN�ZKHQ�WKH�PRXVH�FXUVRU�LV�RYHU�LW���7R�VHH�D�VFUHHQ�VKRW�RI�WKH�VWDWXV�EDU�UHIHU�WR�WKH�

ORZHU±OHIW�KDQG�VLGH�RI�)LJXUH�������

� $FFRUGLQJ�WR�WKH�GHVFULSWLYH�VWDWLVWLFV��ZH�FDQ�VHH�WKDW�WKH�PHGLDQ�YDOXHV�DUH�QRW�

DOO�]HUR��LQGLFDWLQJ�WKDW�WKLV�LPSOLFLW�UDWLQJ�KDV�HQRXJK�RFFXUUHQFHV�WR�EH�UHOHYDQW���7KH�
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PHGLDQ�YDOXHV�DUH�DOVR�LQFUHDVLQJ�DV�WKH�H[SOLFLW�UDWLQJ�LQFUHDVH��ZKLFK�VKRZV�D�VWURQJ�

FRUUHODWLRQ���:H�JUDSKHG�WKH�GDWD�WR�VHH�LI�WKH�FRUUHODWLRQ�ZDV�VWURQJ�HQRXJK�WR�DSSHDU�RQ�

WKH�JUDSK�DV�D�VWUDLJKW�SRVLWLYH�VORSHG�OLQH����)LJXUH������

�

�����

��

�

�

�

�

�

�

�

�

�

�

5DWLQJ

1
X
P
�R
I�
6
WD
WX
V
E
D
UF
K
D
Q
J
H

��

��

�

�

)LJXUH������%R[�SORW�RI�1XPEHU�RI�6WDWXV�EDU�FKDQJHV�YV��([SOLFLW�,QWHUHVW�5DWLQJ�

�

7KH�ER[�SORW�)LJXUH�����KDV�D�VORZO\�LQFUHDVLQJ�OLQH�WKDW�LV�FRQQHFWHG�E\�WKH�

PHGLDQV�RI�HDFK�ER[�UHJLRQ���$OWKRXJK�WKHUH�LV�D�VORSHG�OLQH��WKH�FRUUHODWLRQ�EHWZHHQ�WKH�

1XPEHU�RI�6WDWXV�%DU�FKDQJHV�LV�QRW�VWURQJ�HQRXJK�WR�PHDQ�VLJQLILFDQFH�EHWZHHQ�WKH�

VWDWXV�EDU�FKDQJHV�DQG�LQWHUHVW�����

7KHUH�ZDV�D�VOLJKW�FRUUHODWLRQ�VLQFH�VWDWXV�EDU�GHWHFWV�WKH�OLQNV�WKH�PRXVH�FXUVRU�

VWRSV�RYHU���,W�WKH�D�XVHU�ZDV�LQWHUHVWHG�LQ�D�OLQN��KH�RU�VKH�PLJKW�PRYH�WKH�FXUVRU�RYHU�LW�

DQG�UHDG�WKH�85/�WR�GHWHUPLQH�LI�WKDW�LV�WKH�VLWH�WKH\�ZDQW�WR�JR����
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������ 1XPEHU�RI�PRXVH�ZKHHO�VFUROOV�

'HVFULSWLYH�6WDWLVWLFV��1XP�RI�PRXVH�ZKHHOVFUROOV�E\�5DWLQJ�
�
Variable   Rating            N       Mean     Median     TrMean      StDev 
Num of m   1                44       5.64       0.00       2.88      15.50 
           2                81       7.36       1.00       4.59      16.33 
           3               154       7.93       2.00       5.82      13.43 
           4               168      6.155      1.000      4.908      9.767 
           5               243      7.128      2.000      5.648     10.895 
 
Variable   Rating      SE Mean    Minimum    Maximum         Q1         Q3 
Num of m   1              2.34       0.00      68.00       0.00       2.00 
           2              1.81       0.00     116.00       0.00       7.00 
           3              1.08       0.00      75.00       0.00      10.00 
           4             0.754      0.000     66.000      0.000      9.000 
           5             0.699      0.000     60.000      0.000     10.000 

7DEOH�������'HVFULSWLYH�6WDWLVWLFV�RI�1XPEHU�RI�PRXVH�ZKHHO�VFUROOV�VHSDUDWHG�E\�LQWHUHVW�UDWLQJ 

�

1XPEHU�RI�PRXVH�ZKHHO�VFUROOV�ZDV�RQH�RI�WKH�PRVW�KRSHIXO�FDQGLGDWHV�IRU�

ILQGLQJ�D�VWURQJ�FRUUHODWLRQ�EHWZHHQ�LPSOLFLW�DQG�H[SOLFLW�UDWLQJV���)URP�WKH�PHGLDQ�

YDOXHV��ZH�QRWLFHG�DQ�RVFLOODWLRQ�RI�YDOXHV�EHWZHHQ�RQH�DQG�WZR���2VFLOODWLQJ�GDWD�LV�QRW�D�

SDWWHUQ�RI�FRUUHODWLRQV���)URP�WKH�GHVFULSWLYH�WHVW��ZH�JXHVVHG�WKDW�WKH�LPSOLFLW�UDWLQJ�KDV�

QR�FRUUHODWLRQ��EXW�LWV�RFFXUUHQFH�LV�KLJK�HQRXJK�WR�SDVV�LW�WR�*(102'�IRU�D�IXUWKHU�

DQDO\VLV��

�

�

�
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)LJXUH������%R[�SORW�RI�1XP�RI�PRXVH�ZKHHO�VFUROO�YV��([SOLFLW�,QWHUHVW�5DWLQJ�

)LJXUH� ���� LV� ER[� SORW� RI�PRXVH�ZKHHO� VFUROOV�� � $V� WKH�PHGLDQ� FRQQHFWLRQ� OLQH�

VKRZV��WKH�PHGLDQ�YDOXH�RVFLOODWHV�IURP�YDOXH�RQH�WR�WZR���7KLV�YLVXDOO\�VXSSRUWV�WKH�QR�

FRUUHODWLRQ�DVVXPSWLRQ����

�

������� 6L]H�RI�:HE�SDJH�

'HVFULSWLYH�6WDWLVWLFV��6L]H�RI�ILOHV�E\�5DWLQJ�
�
Variable   Rating            N       Mean     Median     TrMean      StDev 
Size of    1                44      11641       5732       9626      16179 
           2                81      20949      14427      18798      23377 
           3               154      15116       8247      13094      17790 
           4               168      19401       8281      17908      20418 
           5               243      14113       8247      11575      18373 
 
Variable   Rating      SE Mean    Minimum    Maximum         Q1         Q3 
Size of    1              2439          0      71058        800      15041 
           2              2597        119     128220       3195      30168 
           3              1434        165      71058       3137      19429 
           4              1575          0      92852       2770      31953 
           5              1179          0      97199       1997      20593 

7DEOH�������'HVFULSWLYH�6WDWLVWLFV�RI�6L]H�RI�:HE�SDJH�VHSDUDWHG�E\�LQWHUHVW�UDWLQJ 
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7KH�VL]H�RI�WKH�:HE�SDJH�LV�WKH�LPSOLFLW�UDWLQJ�WKDW�UHFRUGV�WKH�VL]H�RI�WKH�:HE�

SDJH�ZLWKRXW�DQ\�JUDSKLFV���,I�JUDSKLFV�DUH�QRW�WDNHQ�LQWR�DFFRXQW�RI�WKH�VL]H��WKHQ�WKH�

6L]H�RI�WKH�:HE�SDJH�FRXOG�DOVR�PHDQ�WKH�VL]H�RI�WH[W�RQ�WKH�:HE�SDJH����

� )URP�WKH�PHDQ�YDOXHV�JLYHQ�LQ�7DEOH�������WKHUH�LV�QR�FRUUHODWLRQ���7KH�PHGLDQ�

YDOXH�LQFUHDVHG�WR�LWV�PD[�DW�LQWHUHVW�UDWLQJ�YDOXH�����7KHQ�WKH�PHDQ�YDOXH�GHFUHDVHG�DQG�

LQFUHDVHG�DURXQG�WKH�VDPH�UDQJH�������WR��������

�
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)LJXUH������/LQH�JUDSK�RI�6L]H�RI�SDJH�YV��WLPH�RQ�SDJH�

�

,QVWHDG�RI�PDNLQJ�D�ER[�SORW��ZH�FUHDWHG�D�JUDSK�EHWZHHQ�WLPH�RQ�SDJH�DQG�VL]H�

RI�WKH�:HE�SDJH�WR�VHH�LI�WKHUH�LV�DQ\�FRUUHODWLRQ���7KLV�LV�WR�QRUPDOL]H�WKH�WLPH�RQ�SDJH�

GDWD���9LVXDO��WKHUH�LV�QR�LQGLFDWLRQ�RI�FRUUHODWLRQ�EHWZHHQ�WLPH�VSHQW�RQ�D�SDJH�DQG�VL]H�

RI�ILOH���7KH�SRLQWV�GR�QRW�FUHDWH�D�VWHDGLO\�LQFUHDVLQJ�VORSH����

�
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������� 1XPEHU�RI�0RXVH�&XUVRU�/LQHV�JRLQJ�8S�

'HVFULSWLYH�6WDWLVWLFV��83�E\�5DWLQJ�
�
Variable   Rating            N       Mean     Median     TrMean      StDev 
UP         1                36      0.972      1.000      0.844      1.276 
           2                73      1.575      1.000      1.415      1.755 
           3               124      1.540      1.000      1.420      1.553 
           4               123      1.715      1.000      1.523      1.720 
           5               211      1.379      1.000      1.132      1.786 
 
Variable   Rating      SE Mean    Minimum    Maximum         Q1         Q3 
UP         1             0.213      0.000      4.000      0.000      1.000 
           2             0.205      0.000      7.000      0.000      2.000 
           3             0.139      0.000      6.000      0.000      2.000 
           4             0.155      0.000      8.000      0.000      2.000 
           5             0.123      0.000      9.000      0.000      2.000 

7DEOH�������'HVFULSWLYH�6WDWLVWLFV�RI�1XPEHU�RI�YHUWLFDO�PRXVH�FXUVRU�OLQHV�JRLQJ�XS�E\�LQWHUHVW�UDWLQJ 

 

�

7KH�LPSOLFLW�OLQH�GHWHFWLRQ�UDWLQJ�KDV���SDUWV��XS�WR�GRZQ��GRZQ�WR�XS��OHIW�WR�ULJKW��

DQG�ULJKW�WR�OHIW���7KH\�DUH�DOO�GHWHFWHG�VHSDUDWHO\�VR�WKH\�DUH�HDFK�FRXQWHG�DV�DQ�

LQGLYLGXDO�LPSOLFLW�UDWLQJ���)RU�WKLV�YHUWLFDO��ERWWRP�WR�WRS�OLQH�GHWHFWLRQ��LW�LV�VKRZQ�LQ�WKH�

GHVFULSWLYH�VWDWLVWLFV�WKDW�LWV�PHGLDQ�LV�FRQVWDQW���7KH�SDWWHUQV�RI�FRUUHODWLRQ�XVXDOO\�

LQYROYH�WKH�LQFUHDVH�RI�ERWK�LQGHSHQGHQW�YDULDEOHV���,I�WKH�PHGLDQ�LV�FRQVWDQW��WKDW�PHDQV�

WKHUH�LV�QR�FRUUHODWLRQ�EHWZHHQ�WKH�YHUWLFDO�PRXVH�FXUVRU�OLQHV�DQG�WKH�H[SOLFLW�LQWHUHVW�

UDWLQJ���

�

�



� ����

�����

��

�

�

�

�

�

�

�

�

�

�

5DWLQJ

8
3

�����

�

)LJXUH�������%R[�SORW�RI�1XP�RI�0RXVH�FXUVRU�PRYLQJ�XS�YHUWLFDOO\�YV��([SOLFLW�,QWHUHVW�5DWLQJ�

�

$V�VKRZQ�LQ�)LJXUH�������WKH�SORW�RI�WKH�PHGLDQ�LV�KRUL]RQWDO�WKURXJKRXW�WKH�

ZKROH�ER[�SORW���,W�VXJJHVWV�WKDW�YHUWLFDO��ERWWRP�WR�WRS�OLQH�PRYHPHQWV�GRHV�QRW�KDYH�

UHOHYDQFH�WR�LQWHUHVW�LQ�D�SDJH��

�

�

�

�

�

�

�

������� 1XPEHU�RI�YHUWLFDO�PRXVH�FXUVRU�OLQHV�JRLQJ�GRZQ�

'HVFULSWLYH�6WDWLVWLFV��'2:1�E\�5DWLQJ�



� ����

�
Variable   Rating            N       Mean     Median     TrMean      StDev 
DOWN       1                36      1.417      1.000      1.250      1.574 
           2                73      2.411      2.000      2.138      2.374 
           3               124      2.726      2.000      2.429      2.676 
           4               123      3.610      2.000      3.252      3.454 
           5               211      2.834      2.000      2.296      3.506 
 
Variable   Rating      SE Mean    Minimum    Maximum         Q1         Q3 
DOWN       1             0.262      0.000      6.000      0.000      2.750 
           2             0.278      0.000     12.000      1.000      4.000 
           3             0.240      0.000     14.000      1.000      4.000 
           4             0.311      0.000     16.000      1.000      5.000 
           5             0.241      0.000     20.000      1.000      3.000 

7DEOH�������'HVFULSWLYH�6WDWLVWLFV�RI�1XPEHU�RI�YHUWLFDO�PRXVH�FXUVRU�OLQHV�JRLQJ�GRZQ�VHSDUDWHG�E\�

LQWHUHVW�UDWLQJ�

�

�

7KLV�LPSOLFLW�OLQH�UDWLQJ�FKHFNV�LI�XVHU�PRYHV�WKH�PRXVH�FXUVRU�RQO\�YHUWLFDOO\�

GRZQZDUG���7KLV�LV�DOVR�RQH�RI�WKH�LQGLFDWRUV�ZH�KRSH�WR�SURYH�DV�D�JRRG�LPSOLFLW�

LQGLFDWRU�VLQFH�SHRSOH�UHDG�IURP�WRS�WR�ERWWRP���+RZHYHU��VKRZQ�LQ�7DEOH�������WKLV�

LPSOLFLW�OLQH�UDWLQJ�KDV�D�YHU\�VOLJKW�LQFUHDVH�LQ�PHGLDQ���7KH�LQFUHDVH�LV�VPDOO�DQG�LW�LV�

KDUG�WR�WHOO�LI�WKH�UDWLQJ�LV�UHOHYDQW�WR�LQWHUHVW�RU�QRW����

� � � � �

�

�

�

�

�

�

�

�

�

�

��

5DWLQJ

'
2
:
1

�

� � � �

�
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)LJXUH�������%R[�SORW�RI�1XP�RI�0RXVH�FXUVRU�PRYLQJ�'RZQ�YHUWLFDOO\�YV��([SOLFLW�,QWHUHVW�5DWLQJ�

�

7KH�ER[�SORW�ZDV�PDGH�WR�VHH�WKH�LQFUHDVH�RI�PHGLDQ�WKURXJKRXW�WKH�JUDSK���

)XUWKHU�DQDO\VLV�LV�QHHGHG�WR�VHH�LI�WKLV�LPSOLFLW�YHUWLFDO�OLQH�UDWLQJ�LV�UHOHYDQW�WR�LQWHUHVW��

�



� ����

������� 1XPEHU�RI�KRUL]RQWDO�PRXVH�FXUVRU�OLQHV�JRLQJ�OHIW�WR�ULJKW�

�
'HVFULSWLYH�6WDWLVWLFV��/���5�E\�5DWLQJ�
�
Variable   Rating            N       Mean     Median     TrMean      StDev 
L - R      1                36      0.806      0.000      0.594      1.489 
           2                73      1.027      1.000      0.877      1.247 
           3               124      0.976      0.000      0.679      1.880 
           4               123      2.317      1.000      1.604      4.314 
           5               211      2.156      1.000      1.381      4.345 
 
Variable   Rating      SE Mean    Minimum    Maximum         Q1         Q3 
L - R      1             0.248      0.000      7.000      0.000      1.000 
           2             0.146      0.000      6.000      0.000      2.000 
           3             0.169      0.000     14.000      0.000      1.000 
           4             0.389      0.000     36.000      0.000      2.000 
           5             0.299      0.000     34.000      0.000      2.000 

7DEOH�������'HVFULSWLYH�6WDWLVWLFV�RI�1XPEHU�RI�KRUL]RQWDO�PRXVH�FXUVRU�OLQHV�JRLQJ�OHIW�WR�ULJKW�

VHSDUDWHG�E\�LQWHUHVW�UDWLQJ 

 

�

7KLV�LPSOLFLW�OLQH�UDWLQJ�GHWHFWV�KRUL]RQWDO�OLQH�IURP�OHIW�WR�ULJKW���6LQFH�RXU�XVHUV�

XVXDOO\�UHDG�IURP�OHIW�WR�ULJKW��WKLV�LPSOLFLW�UDWLQJ�KDG�D�JUHDW�SRWHQWLDO�WR�EHFRPH�D�JRRG�

LQGLFDWRU���6KRZQ�LQ�7DEOH�������WKH�PHGLDQ�JRHV�XS�DQG�GRZQ���,W�LV�YHU\�KDUG�WR�GHFLGH�

LI�WKLV�LQGLFDWRU�LV�UHOHYDQW�WR�LQWHUHVW���:H�SORWWHG�D�JUDSK�IRU�WKLV�LPSOLFLW�UDWLQJ��)LJXUH�

�������

�
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)LJXUH�������%R[�SORW�RI�1XP�RI�0RXVH�FXUVRU�PRYLQJ�IURP�OHIW�WR�ULJKW�YV���

����������������������([SOLFLW�,QWHUHVW�5DWLQJ�

�

%\�ORRNLQJ�DW�WKH�ER[�SORW�VKRZQ�LQ�)LJXUH�������WKH�LPSOLFLW�KRUL]RQWDO�OLQH�UDWLQJ�

IURP�OHIW�WR�ULJKW�GRHV�QRW�VKRZ�DQ\�VWURQJ�FRUUHODWLRQV�HLWKHU���7KH�PHGLDQ�FRQQHFWLQJ�

OLQH�JRHV�XS�DQG�GRZQ�EHWZHHQ�YDOXHV���DQG�����*LYHQ�WKDW�WKH�PHGLDQ�YDOXHV�DUH�MXVW�WZR�

YDOXHV��IXUWKHU�DQDO\VLV�ZDV�QHHGHG��

�

�

�

�

�

�
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������� 1XPEHU�RI�KRUL]RQWDO�PRXVH�FXUVRU�OLQHV�JRLQJ�ULJKW�WR�OHIW�

'HVFULSWLYH�6WDWLVWLFV��5���/�E\�5DWLQJ�
�
Variable   Rating            N       Mean     Median     TrMean      StDev 
R - L      1                36      0.944      1.000      0.781      1.068 
           2                73      1.616      1.000      1.523      1.265 
           3               124      1.379      1.000      1.188      1.651 
           4               123      1.967      1.000      1.532      3.183 
           5               211      1.640      1.000      1.090      3.272 
 
 
Variable   Rating      SE Mean    Minimum    Maximum         Q1         Q3 
R - L      1             0.178      0.000      5.000      0.000      1.000 
           2             0.148      0.000      6.000      1.000      2.000 
           3             0.148      0.000     11.000      0.000      2.000 
           4             0.287      0.000     28.000      0.000      2.000 
           5             0.225      0.000     27.000      0.000      2.000 

7DEOH�������'HVFULSWLYH�6WDWLVWLFV�RI�1XPEHU�RI�KRUL]RQWDO�PRXVH�FXUVRU�OLQHV��

��JRLQJ���ULJKW�WR�OHIW�VHSDUDWHG�E\�LQWHUHVW�UDWLQJ 

 
 

7KLV�LPSOLFLW�KRUL]RQWDO�OLQH�UDWLQJ�IURP�ULJKW�WR�OHIW�KDV�D�FRQVWDQW�PHGLDQ��WKH�

VDPH�DV�WKH�LPSOLFLW�YHUWLFDO�OLQH�UDWLQJ�IURP�ERWWRP�WR�WRS���$V�PHQWLRQHG�LQ�6HFWLRQ�

��������WKH�SDWWHUQV�RI�FRUUHODWLRQ�XVXDOO\�LQYROYH�WKH�LQFUHDVH�RI�ERWK�LQGHSHQGHQW�

YDULDEOHV���7R�VXSSRUW�WKH�VWDWLVWLFV�VKRZQ�LQ�7DEOH������YLVXDOO\��ZH�FDPH�XS�ZLWK�)LJXUH�

������
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)LJXUH� ������ %R[� SORW� RI� 1XP� RI� 0RXVH� FXUVRU� PRYLQJ� IURP� ULJKW� WR� OHIW� YV������

�����������������������([SOLFLW�,QWHUHVW�5DWLQJ�

�

)LJXUH������VKRZV�FOHDUO\�WKDW�WKH�PHGLDQ�LV�FRQVWDQW�IRU�DOO�SRVVLEOH�H[SOLFLW�

LQWHUHVW�UDWLQJV���$V�D�UHVXOW��WKH�GHVFULSWLYH�VWDWLVWLFV�KDV�SURYHG�YLVXDOO\�WKDW�WKH�LPSOLFLW�

KRUL]RQWDO�OLQH�IURP�ULJKW�WR�OHIW�LV�QRW�UHOHYDQW�WR�LQWHUHVW���%XW�VLQFH�WKH�UDQJHV�RI�WKH�

PHGLDQ�RI�WKLV�LPSOLFLW�UDWLQJ�LV�VLPLODU�WR�WKRVH�RI�WKH�LPSOLFLW�KRUL]RQWDO�OLQH�UDWLQJ�IURP�

OHIW�WR�ULJKW��LW�DOVR�QHHGV�IXUWKHU�DQDO\VLV��

�

�

�

�

�

�
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������� 1XPEHU�RI�WRWDO�PRXVH�FXUVRU�OLQHV�

'HVFULSWLYH�6WDWLVWLFV��727$/�E\�5DWLQJ�
�
Variable   Rating            N       Mean     Median     TrMean      StDev 
TOTAL      1                36      4.139      3.000      3.656      4.141 
           2                73      6.630      6.000      6.415      4.405 
           3               124      6.621      6.000      6.170      5.493 
           4               123      9.610      8.000      8.820      8.635 
           5               211      8.009      5.000      6.825      8.925 
 
Variable   Rating      SE Mean    Minimum    Maximum         Q1         Q3 
TOTAL      1             0.690      0.000     19.000      2.000      5.500 
           2             0.516      0.000     19.000      3.000      9.000 
           3             0.493      0.000     26.000      2.250      9.000 
           4             0.779      0.000     67.000      4.000     12.000 
           5             0.614      0.000     63.000      3.000      9.000 
 

7DEOH�������'HVFULSWLYH�6WDWLVWLFV�RI�1XPEHU�RI�WRWDO�PRXVH�FXUVRU�OLQHV�VHSDUDWHG��

���������������������E\�LQWHUHVW�UDWLQJ 

�

7KLV�LPSOLFLW�UDWLQJ�LV�D�FROOHFWLRQ�RI�DOO�WKH�LPSOLFLW�OLQH�UDWLQJV���)URP�WKH�PHGLDQ�

VKRZQ�LQ�7DEOH�������LW�VKRZV�D�VOLJKW�LQFUHDVH�EHWZHHQ�H[SOLFLW�UDWLQJV���+RZHYHU��ZKHQ�

WKH�LQWHUHVW�UDWLQJ�LV���WKH�PHGLDQ�YDOXH�GURSV�����

�����
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�
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)LJXUH�������%R[�SORW�RI�1XP�RI�7RWDO�0RXVH�FXUVRU�OLQHV�YV��([SOLFLW�,QWHUHVW��

����������������������5DWLQJ�
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�

6KRZQ�LQ�)LJXUH�������WKH�PHGLDQ�RI�WKH�LPSOLFLW�UDWLQJ�WRWDO�OLQHV��LQFUHDVH�

VOLJKWO\�WKURXJKRXW�WKH�JUDSK���,W�FRXOG�EH�FRQVLGHUHG�DV�D�JRRG�LPSOLFLW�LQGLFDWRU�EXW�LW�

GURSSHG�DIWHU�UDWLQJ�����7KH�SHUFHQW�RI�WKH�WRWDO�PRXVH�FXUVRU�OLQHV�IRU�HDFK�GLUHFWLRQ�RXW�

RI�WKH�WRWDO�QXPEHU�RI�XVDEOH�OLQHV�ZHUH��

�

'LUHFWLRQ�
3HUFHQW�RXW�RI�7RWDO�

1XPEHU�RI�OLQHV�

83� ���

'2:1� ���

/HIW�WR�5LJKW� ���

5LJKW�WR�/HIW� ���

�

0RXVH�FXUVRU�PRYLQJ�GRZQ�KDV�WKH�KLJKHVW�RFFXUUHQFH����)XUWKHU�WHVWV�ZHUH�DOVR�QHHGHG�

IRU�WKLV�LPSOLFLW�UDWLQJ��

�

�

������� 7LPH�VSHQW�RQ�SDJH�YHUVXV�7RWDO�6FUROOLQJ�

%HVLGHV�WHVWLQJ�FRUUHODWLRQ�EHWZHHQ�LPSOLFLW�UDWLQJV�DQG�LQWHUHVW�UDWLQJV��ZH�

ZDQWHG�WR�WHVW�D�FRUUHODWLRQ�EHWZHHQ�WZR�LPSOLFLW�UDWLQJV��WLPH�VSHQW�RQ�SDJH�DQG�WRWDO�

VFUROOLQJ�GRQH�RQ�WKH�SDJH���:H�FKRVH�WLPH�VSHQW�RQ�SDJH�EHFDXVH�LW�ZDV�D�VWURQJ�

LQGLFDWRU�RI�LQWHUHVW�LQ�WKH�SUHYLRXV�043�DQG�ZH�FKRVH�WRWDO�VFUROOLQJ�VLQFH�WKDW�ZDV�RQH�

RI�WKH�IRFXV�DUHDV���7RWDO�VFUROOLQJ�LV�WKH�FRPELQDWLRQ�RI�DOO�WKH�SRVVLEOH�VFUROOLQJ�DFWLRQV�

VXFK�DV�0RXVH�:KHHO�VFUROOLQJ��8S�RU�'RZQ�$UURZ�VFUROOLQJ��6FUROO�EDU�VFUROOLQJ�DQG�

3DJH�8S�RU�3DJH�'RZQ���)LJXUH������LV�D�OLQH�JUDSK�RI�WRWDO�VFUROOLQJ�DQG�WLPH�VSHQW�RQ�

SDJH����

�
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)LJXUH������7LPH�VSHQW�RQ�SDJH�YHUVXV�7RWDO�6FUROOLQJ�

�

$V�VKRZQ�E\�)LJXUH������WKHUH�ZDV�QR�VWURQJ�FRUUHODWLRQ�WKDW�ZDV�DEOH�WR�VHHQ�

YLVXDOO\���7KHUH�PLJKW�EH�D�FRUUHODWLRQ��EXW�PD\EH�GXH�WR�ODFN�RI�GDWD��WKH�FRUUHODWLRQ�

GRHV�QRW�DSSHDU����

�

�

�

���� *(102'�DQG�5HVXOWV�
                  

�
*(102'�LV�D�SURFHGXUH�SURYLGHG�E\�WKH�6$6�VRIWZDUH���7KLV�SURFHGXUH�LV�WR�

GHWHUPLQH�WKH�VWUHQJWK�RI�FRUUHODWLRQ�EHWZHHQ�D�YDULDEOH�DQG�DQRWKHU�YDULDEOH�WKDW�LV�LQ�DQ�

2UGLQDO�0XOWLQRPLDO�GLVWULEXWLRQ���2XU�H[SOLFLW�UDWLQJ�LV�DFWXDOO\�LQ�D�PXOWLQRPLDO�

GLVWULEXWLRQ�VLQFH�RXU�LQWHUHVW�UDWLQJ�LV�JLYHQ�LQ�D�VFDOH���WR�����7KH�VFDOH���WR���LV�QRW�

OLQHDU�EHFDXVH�LW�LV�QRW�SRVVLEOH�WR�FKRRVH�YDOXHV�VXFK�DV�����RU�������7KH�VFDOH�XVHG�IRU�
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UDWLQJ�ILWV�WKH�SURSHUWLHV�RI�0XOWLQRPLDO�PRGHOV��³ZKHUH�DQ�REVHUYDWLRQ�FDQ�IDOO�LQWR�RQH�

RI�N�FDWHJRULHV´��6$6�2QOLQH'RF�9HUVLRQ�������������

7KH�PHGLDQ�UDQJH�ZDV�JRRG�IRU�NHHSLQJ�RXW�RXWOLHUV��EXW�LW�PLJKW�KLGH�VRPH�RI�WKH�

PHDQLQJ�RI�WKH�GDWD�LI�WKH�GDWD�VHW�ZDV�VPDOO���7KDW�ZDV�ZK\�*(102'�LV�XVHG�IRU�

IXUWKHU�WHVWLQJ�VLQFH�LW�KDQGOHV�DOO�WKH�GDWD�DFFRUGLQJO\���*(102'�ILWV�D�JHQHUDOL]HG�

OLQHDU�PRGHO�WR�WKH�GDWD�E\�PD[LPXP�OLNHOLKRRG�HVWLPDWLRQ�RI�WKH�SDUDPHWHU�YHFWRU�

VWDWLVWLFV���%HWD�LV�WKH�FRHIILFLHQW�RI�WKH�YDULDEOH��VR�LW�FDQ�EH�XVHG�WR�WHVW�WKH�QXOO�

K\SRWKHVLV���7KH�QXOO�K\SRWKHVLV�VWDWHV�WKDW�DOO�EHWDV�KDYH�DQ�HTXDO�FKDQFH�RI�REWDLQLQJ�D�

FHUWDLQ�YDOXH��VR�WKH�GLVWULEXWLRQ�LV�HTXDO���%XW�ZKHQ�WKH�QXOO�K\SRWKHVLV�LV�UHMHFWHG��WKHQ�

RQH�RI�WKH�EHWD�YHFWRUV�KDV�D�GLIIHUHQW�FKDQFH�RI�REWDLQLQJ�D�FHUWDLQ�YDOXH��WKHUHIRUH�WKHUH�

LV�D�QRQ�UDQGRP�YDOXH���,I�WKH�YDOXH�LV�QRQ�UDQGRP��WKHQ�LW�FRXOG�PHDQ�VLJQLILFDQFH���7R�

GHWHUPLQH�WKH�GHJUHH�RI�VLJQLILFDQFH��WKH�S�YDOXH�LV�XVHG���%\�XVLQJ�WKH�S�YDOXH��ZH�DUH�

FRPSDULQJ�WKH�VWDWLVWLFV�FRPSXWHG�IURP�WKH�GDWD�WR�D�WKHRUHWLFDO�GLVWULEXWLRQ��LQ�RXU�FDVH�

PXOWLQRPLDO�GLVWULEXWLRQ��VWDWLVWLF���7KH�UHDVRQ�IRU�WKH�FRPSDULVRQ�LV�WR�VHH�KRZ�FORVHO\�

PDWFKHG�WKH�GDWD�LV�WR�WKH�PRGHO��DV�LI�WKH�WZR�GLVWULEXWLRQV�DUH�VLPLODU��WKHQ�WKHUH�LV�

VLJQLILFDQFH����

� 7KH�LPSOLFLW�UDWLQJV�WKDW�KDG�HQRXJK�RFFXUUHQFHV�ZHUH�SDVVHG�IURP�WKH�

SUHOLPLQDU\�REVHUYDWLRQV�WR�EH�DQDO\]HG�E\�*(102'�IRU�FRUUHODWLRQ�ZLWK�H[SOLFLW�

LQWHUHVW�UDWLQJ���7KHUH�ZHUH����UDWLQJV�WKDW�ZHUH�SDVVHG�IURP�WKH�GHVFULSWLYH�VWDWLVWLFV�

VHFWLRQ���:H�UDQ�VHYHUDO�YHUVLRQV�RI�WKH�*(102'�SURFHGXUH�GXH�WR�D�ODUJH�HOLPLQDWLRQ�

RI�GDWD�ZKHQ�ZH�RPLWWHG�WKH�LQWHUHVW�UDWLQJ�YDOXH�³�´��ZKLFK�PHDQW�³1R�FRPPHQW´���)RU�

UHDVRQV�ZK\�ZH�KDG�WR�RPLW�WKH�H[SOLFLW�LQWHUHVW�UDWLQJV�SOHDVH�JR�WR�&KDSWHU�������$OVR�

GXH�WR�WKH�GLVFUHSDQFLHV�RI�VDPSOH�GDW�DQG�VDPSOH��GDW��WKH�PRXVH�FRRUGLQDWH�OLQHV�KDG�WR�
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EH�HYDOXDWHG�ZLWK�D�WRWDO�XVDEOH�GDWD�HQWU\�RI�����DV�FRPSDUHG�WR�WKH������HQWULHV���:KHQ�

WKH�LQWHUHVW�UDWLQJ�YDOXH�³�´�ZDV�UHPRYHG��WKH�XVDEOH�HQWULHV�ZLWK�PRXVH�FRRUGLQDWH�OLQHV�

ZHUH�����ZKLOH�WKH�XVDEOH�GDWD�RI�WKH�RWKHU�LPSOLFLW�UDWLQJV�ZDV�OHIW�ZLWK�RQO\�������)RU�

WKDW�UHDVRQ��ZH�KDG�WR�SURGXFH�IRXU�GLIIHUHQW�*(102'�WHVWV����

� 7KH�ILUVW�*(102'�RXWSXW�LV�RI�WKH�����HQWULHV�WKDW�FRUUHVSRQG�WR�WKH�PRXVH�

FRRUGLQDWHV�OLQHV���                     The GENMOD Procedure 

                            Analysis Of Initial Par ameter Estimates 
 
                                         Standard   Wald 95% Confidence      Chi- 
 Parameter               DF   Estimate      Error          Limits          Square   Pr > ChiSq 
 
 t_on_page                1    -0.0000     0.0000    -0.0000     0.0000      0.61       0.4332 
 t_on_mouse               1    -0.0000     0.0000    -0.0000     0.0000      0.04       0.8514 
 clickonwindow            1    -0.0016     0.0224    -0.0455     0.0424      0.00       0.9446 
 n_status_bar             1    -0.0120     0.0151    -0.0415     0.0176      0.63       0.4266 
 n_mousewheel             1     0.0059     0.0072    -0.0082     0.0200      0.68       0.4096 
 filesize                 1     0.0000     0.0000    -0.0000     0.0000      1.07       0.3000 
 isTypeURL       FALSE    1    -0.2770     0.2077    -0.6841     0.1301      1.78       0.1824 
 isTypeURL       TRUE     0     0.0000     0.0000     0.0000     0.0000       .          . 
 isClickURL      FALSE    1     0.0839     0.2507    -0.4074     0.5752      0.11       0.7379 
 isClickURL      TRUE     0     0.0000     0.0000     0.0000     0.0000       .          .  
 UP                       1     0.1143     0.0554     0.0058     0.2229      4.26       0.0390 
 DOWN                     1    -0.0767     0.0301    -0.1356    -0.0178      6.51       0.0107 
 L_R                      1    -0.3098     0.0510    -0.4098    -0.2099     36.88       <.0001 
 R_L                      1     0.3281     0.0653     0.2002     0.4560     25.27       <.0001 
 total                    0     0.0000     0.0000     0.0000     0.0000       .          .  

7DEOH��������*(102'�WHVW���$OO�LPSOLFLW�UDWLQJV�DQG�H[SOLFLW�IDPLOLDULW\�UDWLQJ�YV���

���������������������([SOLFLW�,QWHUHVW�5DWLQJ�ZLWKRXW�³�´�UDWLQJ�

�

7KH�YDOXH�WKDW�ZH�ZHUH�LQWHUHVWHG�LV�WKH�QXPEHUV�RQ�WKH�ULJKW�PRVW�FROXPQV���

7KHVH�QXPEHUV�DUH�WKH�S�YDOXHV���6LQFH�WKH�WHVW�LV�FRQGXFWHG�RQ�D�����FRQILGHQFH�OHYHO��

DQ\�S�YDOXH�WKDW�LV�ORZHU�WKDQ������LV�VLJQLILFDQW���,I�WKH�S�YDOXH�ZDV�OHVV�WKDQ������WKHQ�

WKH\�DUH�ZKROH�URZ�LV�EROG�IRU�EHWWHU�UHDGLQJ���3�YDOXHV�HYDOXDWH�ZKHWKHU�WKH�REWDLQHG�

GDWD�LV�VLJQLILFDQW�RU�QRW��VR�DFFRUGLQJ�WR�WKH�RXWSXW�RI�7DEOH������ZH�KDYH�RQO\���UDWLQJV�

WKDW�DUH�FRUUHODWHG�WR�WKH�H[SOLFLW�LQWHUHVW�LQGLFDWRU����

7KH�IRXU�DUH�WKH�IRXU�GLUHFWLRQDO�OLQHV�RI�PRXVH�FRRUGLQDWHV���7KH\�DUH�FXUVRU�OLQHV�JRLQJ�

XS��FXUVRU�OLQHV�JRLQJ�GRZQ��KRUL]RQWDO�FXUVRU�OLQHV�JRLQJ�OHIW�WR�ULJKW��DQG�ULJKW�WR�OHIW���

7KHVH�OLQHV�VKRZHG�QR�YLVXDO�FRUUHODWLRQ�GXULQJ�WKH�SUHOLPLQDU\�REVHUYDWLRQV��EXW�WKH�

RXWSXW�RI�*(102'�JDYH�S�YDOXHV�RI�WKDW�ZHUH�OHVV�WKDQ��������7KH�UHDVRQ�WKH�
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SUHOLPLQDU\�REVHUYDWLRQV�GLG�QRW�VKRZ�DQ\�SDWWHUQ�RI�FRUUHODWLRQ�ZDV�EHFDXVH�ZH�ZHUH�

ORRNLQJ�DW�WKH�PHGLDQ���7KH�PHGLDQ�UDQJH�ZDV�JRRG�IRU�NHHSLQJ�RXW�RXWOLHUV��EXW�LW�PLJKW�

KLGH�VRPH�RI�WKH�PHDQLQJ�RI�WKH�GDWD�LI�WKH�GDWD�VHW�ZDV�VPDOO���7KH�OLQHV�RFFXU�RQ�

DYHUDJH�RQH�RU�WZR�WLPHV�SHU�HQWU\��EXW�WKDW�LV�VWLOO�HQRXJK�KLJK�RFFXUUHQFHV�WR�EH�FRXQWHG�

DV�UHOHYDQW�WR�WKH�WRWDO�GDWD���7KDW�ZDV�ZK\�*(102'�LV�XVHG�IRU�IXUWKHU�WHVWLQJ���

*(102'�WDNHV�LQ�DOO�GDWD�HQWULHV�DQG�KDQGOHV�WKHP�DFFRUGLQJO\�

� 1RZ�ZH�ZLOO�H[DPLQH�WKH�GDWD�VHW�WKDW�ZDV�PRVWO\�VWRUHG�LQ�VDPSOH�GDW�DQG�KDV�

����HQWULHV�EHFDXVH�RI�WKH�HOLPLQDWLRQ�RI�WKH�³�´�UDWLQJ���:H�ZLOO�RQFH�DJDLQ�ORRN�DW�

ZKLFK�S�YDOXHV�DUH�ORZHU�WKDQ���������

�

�

�

�

 
                                       The GENMOD P rocedure 
 
                             Analysis Of Initial Pa rameter Estimates 
 
                                        Standard     Wald 95% Confidence       Chi- 
Parameter             DF    Estimate       Error           Limits            Square    Pr > ChiSq 
 
t_on_page              1     -0.0000      0.0000     -0.0000      0.0000       1.08        0.2984 
t_on_mouse             1     -0.0000      0.0000     -0.0000      0.0000       0.35        0.5524 
clickonwindow          1      0.0161      0.0205     -0.0241      0.0563       0.62        0.4317 
n_status_bar           1     -0.0206      0.0145     -0.0491      0.0078       2.02        0.1552 
n_mousewheel           1      0.0099      0.0068     -0.0035      0.0233       2.09        0.1479 
filesize               1      0.0000      0.0000     -0.0000      0.0000       0.46        0.4993 
Scale                  0      1.0000      0.0000      1.0000      1.0000 
 

�

7DEOH��������*(102'�WHVW��$OO�LPSOLFLW�UDWLQJV��ZLWKRXW�OLQHV��DQG�H[SOLFLW�IDPLOLDULW\�UDWLQJ�YV��

([SOLFLW�,QWHUHVW�5DWLQJ�ZLWKRXW�³�´�UDWLQJ�

 
 

 )URP�WKLV�WDEOH��ZH�UHDOL]HG�WKDW�QRQH�RI�WKH�LPSOLFLW�UDWLQJV�DUH�VLJQLILFDQW�ZLWK�

WKLV�VPDOO�GDWD�VHW�RI�������:H�EHOLHYH�WKDW�ZLWK�D�ODUJHU�GDWD�VHW��PRUH�LPSOLFLW�UDWLQJV�
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ZLOO�VKRZ�VLJQLILFDQFH���:H�PDGH�WKDW�DVVXPSWLRQ�EDVHG�RQ�WKH�SUHOLPLQDU\�REVHUYDWLRQV�

ZH�GLG�ZLWK�WKH�GHVFULSWLYH�VWDWLVWLFV����

� ��

�

���� 'UDZQ�&RQFOXVLRQV�

�

� )URP�RXU�SUHOLPLQDU\�REVHUYDWLRQ�DQG�*(102'�RXWSXWV��RQO\�WKH�IRXU�

GLUHFWLRQDO�OLQHV�RI�PRXVH�FRRUGLQDWHV�DUH�VLJQLILFDQW�WR�WKH�H[SOLFLW�LQWHUHVW�UDWLQJ���7KH�

RWKHU�LPSOLFLW�LQGLFDWRUV�VXFK�DV�WLPH�RQ�SDJH��WLPH�XVLQJ�PRXVH��FOLFNV�RQ�ZLQGRZ��

VWDWXV�EDU�FKDQJHV��PRXVH�ZKHHO�VFUROOV��DQG�WRWDO�GLUHFWLRQDO�OLQHV��ZHUH�QRW�VLJQLILFDQW���

7KLV�PHDQV�WKDW����RXW�RI�WKH����LPSOLFLW�UDWLQJV�ZHUH�QRW�UHOHYDQW�WR�WKH�H[SOLFLW�LQWHUHVW�

UDWLQJ���6LJQLILFDQFH�PHDQV�D�VWURQJ�FRUUHODWLRQ�H[LVW�EHWZHHQ�WKH�WZR�UDWLQJV���,W�FRXOG�EH�

VWURQJ�HQRXJK�VR�WKDW�RQH�UDWLQJ�FDQ�SUHGLFW�WKH�RWKHU���+RZHYHU��GXH�WR�WKH�VPDOO�DPRXQW�

RI�GDWD�OHIW�DIWHU�WULPPLQJ��VRPH�RI�WKH�LPSOLFLW�DQG�H[SOLFLW�FRUUHODWLRQV�GLG�QRW�KDYH�

HQRXJK�GDWD�WR�HQIRUFH�WKHLU�FRUUHODWLRQ���,I�WKH�GDWD�VDPSOH�ZHUH�ODUJH�HQRXJK��ZH�

EHOLHYH�WKDW�RWKHU�LPSOLFLW�LQGLFDWRUV�ZRXOG�VKRZ�VWURQJ�FRUUHODWLRQV�DOVR���:H�DVVXPH�

WKDW�EHOLHI�EDVHG�RQ�RXU�REVHUYDWLRQV�PDGH�GXULQJ�WKH�GHVFULSWLYH�VWDWLVWLFV���)RU�H[DPSOH��

WLPH�VSHQW�RQ�SDJH�ORRNHG�OLNH�LW�KDG�SRVVLEOH�FRUUHODWLRQV�EDVHG�RQ�WKH�PHGLDQ�YDOXHV�

DQG�LWV�ER[�SORW���$OVR�WLPH�VSHQW�RQ�SDJH�ZDV�IRXQG�WR�EH�D�VWURQJ�LQGLFDWRU�RI�LQWHUHVW�LQ�

WKH�SUHYLRXV�SURMHFW��&XULRXV�%URZVHU���+RZHYHU��*(102'�GLG�QRW�VD\�LW�ZDV�

VLJQLILFDQW���7KLV�FRXOG�EH�GXH�WR�WKH�VPDOO�DPRXQW�RI�GDWD����

�

��
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&KDSWHU���� &RQFOXVLRQ�DQG�)XWXUH�ZRUN�

����� &RQFOXVLRQ�

� 7KH�JRDO�RI�RXU�043�ZDV�WR�XSGDWH�WKH�SUHYLRXV�043��&XULRXV�%URZVHU��LQ�

GHVLJQ�DQG�PHWKRGV���7KH�SUHYLRXV�SURMHFW�ZDV�GRQH�WZR�\HDUV�DJR��DQG�LW�KDV�JLYHQ�WLPH�

IRU�:HE�SDJH�GHVLJQHUV�DQG�HQJLQHHUV�WR�GHYHORS�QHZ�XVHU�LQWHUIDFHV�DQG�LQWHUDFWLYH�:HE�

SDJHV���:H�ZDQWHG�WR�H[WHQG�WKH�FXUUHQW�OLVW�RI�LPSOLFLW�UDWLQJV�E\�DGGLQJ�QHZ�UDWLQJV�

VXFK�DV�PRXVH�ZKHHO�XVH�DQG�PRXVH�FRRUGLQDWHV�RYHU�WLPH���:H�DOVR�ZDQWHG�WR�DQDO\]H�

WKH�GDWD�XVLQJ�DOWHUQDWLYH�VWDWLVWLFDO�PHWKRGV�DQG�ILQG�EHWWHU�FRUUHODWLRQV�EHWZHHQ�LPSOLFLW�

DQG�H[SOLFLW�UDWLQJV�����

)URP�RXU�GDWD�DQDO\VLV��ZH�GLVFRYHUHG�WKDW���RXW�RI�WKH����LPSOLFLW�UDWLQJV�ZH�XVH�

GR�KDYH�VWURQJ�SRVLWLYH�UHODWLRQVKLSV�ZLWK�H[SOLFLW�LQWHUHVW�UDWLQJ���+RZHYHU��DIWHU�WKH�

HOLPLQDWLRQ�RI�DOO�WKH�IDXOW\�RU�LUUHOHYDQW�GDWD��VRPH�FRUUHODWLRQV�ZHUH�QRW�VWURQJ�HQRXJK�

WR�DSSHDU�LQ�GHVFULSWLYH�VWDWLVWLFV�RU�YLD�WKH�*(102'�VWDWLVWLFDO�WHVW���7KH�RQHV�WKDW�GLG�

VKRZ�VWURQJ�SRVLWLYH�UHODWLRQVKLSV�ZHUH�PRXVH�FXUVRU�OLQHV�JRLQJ�XS��PRXVH�FXUVRU�OLQHV�

JRLQJ�GRZQ��PRXVH�FXUVRU�OLQHV�JRLQJ�OHIW�WR�ULJKW��DQG�PRXVH�FXUVRU�OLQHV�JRLQJ�ULJKW�WR�

OHIW����

� :H�FRQFOXGHG�WKDW�WKH�LQDGHTXDF\�RI�GDWD�RULJLQDWHG�IURP�XVHUV�QRW�UDWLQJ�WKH�

:HE�SDJHV�WKH\�YLVLW���7KH�HYDOXDWLRQ�IRUP�PD\�KDYH�LUULWDWHG�WKH�XVHU�LQWR�QRW�UDWLQJ�WKH�

:HE�SDJH��E\�FRQWLQXRXVO\�SRSSLQJ�XS�DQG�DVNLQJ�IRU�LQSXW���:KHQ�LUULWDWHG��XVHUV�WHQG�

WR�WDNH�DFWLRQV�WKDW�ZLOO�UHVROYH�WKH�LUULWDWLRQ�WKH�IDVWHVW��WKXV�LQ�WKLV�FDVH��FOLFNLQJ�WKH�

GHIDXOW�UDWLQJ�LV�WKH�TXLFNHVW�UHOLHI�DFWLRQ���'XH�WR�WKLV�PLQGVHW��FORVH�WR�KDOI�RXU�GDWD�

FRQWDLQHG�WKH�³1R�FRPPHQW´�YDOXH����
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� :H�K\SRWKHVL]HG�WKDW�WKH�LPSOLFLW�PRXVH�ZKHHO�UDWLQJV�ZRXOG�PDNH�D�JRRG�

LQGLFDWRU�RI�LQWHUHVW���+RZHYHU��RXU�DQDO\VLV�KDV�VKRZQ�WKDW�LW�ZDV�QRW���7KLV�PHDQV�WKDW�

WKHUH�LV�DQ�HTXDO�DPRXQW�RI�VFUROOLQJ�ZLWK�WKH�PRXVH�ZKHHO�UHJDUGOHVV�RI�LQWHUHVW���,Q�VSLWH�

RI�WKDW��QRW�DOO�PRXVH�UHODWHG�LPSOLFLW�UDWLQJV�ZHUH�LQVLJQLILFDQW���$FFRUGLQJ�WR�WKH�

*(102'�WHVW��WKH�IRXU�W\SHV�RI�FXUVRU�OLQH�REWDLQHG�IURP�UDZ�PRXVH�FRRUGLQDWHV�ZHUH�

VWURQJHU�LQGLFDWRUV�RI�LQWHUHVW�WKDQ�ZDV�XVH�RI�WKH�PRXVH�ZKHHO����

�

%\�GRLQJ�WKLV�SURMHFW��ZH�KDG�OHDUQHG�QHZ�VNLOOV�DQG�DOVR�UHIUHVKHG�D�IHZ�ROG�

RQHV���+HUH�LV�D�OLVWLQJ�RI�WKHVH�VNLOOV��

• $3,�XVDJH��

• +RZ�WR�VHW�XS�D�XVHU�H[SHULPHQW��

• +RZ�WR�FRQGXFW�DQ�([SHULPHQW��

• ,PSRUWDQFH�RI�([SOLFLW�DQG�,PSOLFLW�5DWLQJV��

• 6WDWLVWLFDO�$QDO\VLV�0HWKRGV��

• +XPDQ�&RPSXWHU�,QWHUDFWLRQ�&RQFHSWV��

• +RZ�WR�ZULWH�D�5HSRUW�DERXW�DQ�([SHULPHQW�
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����� )XWXUH�ZRUN�

�

�

2XU�043�GHDOW�ZLWK�WKH�HYHU�FKDQJLQJ�,QWHUQHW�VR�ZH�IDFHG�PDQ\�SUREOHPV�GXULQJ�

RXU�LPSOHPHQWDWLRQ��DQG�ZHUH�QRW�DEOH�WR�DGGUHVV�DOO�RI�WKHP���+HUH�DUH�VRPH�SRVVLEOH�

LPSURYHPHQWV�ZH�ZRXOG�PDNH�WR�WKH�EURZVHU��

• $EOH�WR�KDQGOH�PXOWLSOH�ZLQGRZV��

• $EOH�WR�KDQGOH�H[WUHPHO\�ORQJ�85/V��

• $EOH�WR�KDQGOH�UHGLUHFWHG�SDJHV��

• $EOH�WR�KDQGOH�IUDPHG�SDJHV�PRUH�HIILFLHQWO\��

�

7KH�FRQFHSW�RI�LPSOLFLW�LQGLFDWRUV�KDV�SURYHG�SRZHUIXO�HQRXJK�WR�VXSSRUW�WZR�

H[SHULPHQWV�VR�IDU���,Q�WKLV�SURMHFW��WKH�PRVW�LQWHUHVWLQJ�LQGLFDWRU�ZDV�FXUVRU�PRYHPHQW�LQ�

VWUDLJKW�OLQHV���&OHDUO\�WKHUH�DUH�PDQ\�PRUH�LQGLFDWRUV�WKDW�FRXOG�EH�LQYHVWLJDWHG��DV�ZHOO�

DV�FRPELQDWLRQV�RI�LQGLFDWRUV���7KHUH�DUH�VHYHUDO�SRVVLEOH�QHZ�LPSOLFLW�UDWLQJV�WKDW�ZRXOG�

EH�LQWHUHVWLQJ�WR�UHVHDUFK��

• 5HFRUG�HYHQWV�ZKHQ�QHZ�ZLQGRZV�DUH�RSHQHG��

• 5HFRUG�HYHQWV�ZKHQ�XVHUV�VHOHFW�WKH�%DFN�EXWWRQ���

• 5HFRUG�KRZ�PDQ\�WLPHV¶�XVHUV�JR�EDFN�WR�D�VSHFLILF�SDJH��

• 5HFRUG�HYHQWV�ZKHQ�XVHUV�W\SH�LQ�WKH�EURZVHU�ZLQGRZ��

�

7KH�H[SHULPHQW�LQ�WKLV�SURMHFW�ZDV�GRQH�ZLWK�D�VPDOO�XVHU�SRSXODWLRQ���7R�LQFUHDVH�WKH�

VL]H�RI�WKH�XVHU�SRSXODWLRQ�DQG�WR�JHW�PRUH�GLYHUVLW\�RI�GDWD�WR�FRXQWHU�WKH�UDQGRPQHVV�RI�

WKH�GDWD��ZH�VXJJHVW�� �
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• &RQGXFW�H[SHULPHQW�LQ�PRUH�ODEV�WR�LQFUHDVH�XVHU�SRSXODWLRQ��

• .HHS�ODE�FRPSXWHUV�IUHVK�VR�WKH\�ZRXOG�QRW�FUDVK�VR�HDVLO\��

• &RQGXFW�WKH�H[SHULPHQW�ZLWK�D�VSHFLILF�WDVN�WR�PLQLPL]H�UDQGRP�GDWD��

�

7KHUH�LV�PXFK�PRUH�DQDO\VLV�WKDW�FDQ�EH�GRQH�IURP�WKH�UDZ�GDWD�RI�WKH�PRXVH�

FRRUGLQDWHV�VXFK�DV��

• 'HWHFWLQJ�VPDOOHU�OLQHV��

• 'HWHFWLQJ�GLDJRQDO�OLQHV��

• 0HDVXUH�WKH�VSHHG�WKH�FXUVRU�ZDV�PRYLQJ��

• 0HDVXUH�WKH�DUHD�FRYHUHG�E\�WKH�PRXVH�PRYHPHQW�RQ�D�:HE�SDJH��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
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5HIHUHQFHV�

/H��3�DQG�:DVHGD��0���$�&XULRXV�%URZVHU��,PSOLFLW�5DWLQJV��043��&RPSXWHU�

6FLHQFH�'HSW����:RUFHVWHU�3RO\WHFKQLF�,QVWLWXWH��������

�

0XHOOHU��)�DQG�/RFNHUG��$���³&KHHVH��7UDFNLQJ�0RXVH�0RYHPHQW�$FWLYLW\�RQ�

:HEVLWHV��D�7RRO�IRU�8VHU�0RGHOLQJ�´��0,7�0HGLD�/DE�����'HF��������

KWWS���ZZZ�PHGLD�PLW�HGX�aDORFNHUG�FKHHVH�SGI�

�

3HUNRZLW]��0�DQG�(W]LRQL��2���³$GDSWLYH�:HE�6LWHV��&RQFHSWXDO�&OXVWHU�0LQLQJ´���

8QLYHUVLW\�RI�:DVKLQJWRQ��6HDWWOH������1RY��������

KWWS���ZZZLV�ZLQ�WXH�QO�DVXP���SHUNRZLW]�KWPO�

�

6$6�2QOLQH'RF�9HUVLRQ����6$6�,QVWLWXWH�,QF�����$SULO�������

KWWS���ZZZ�VDV�FRP�VHUYLFH�OLEUDU\�RQOLQHGRF�Y��ZKDWVQHZ��

�

6LQKD��5��+HDUVW��0��DQG�,YRU\��0���³&RQWHQW�RU�*UDSKLFV"�$Q�(PSLULFDO�$QDO\VLV�RI�

&ULWHULD�IRU�$ZDUG�:LQQLQJ�:HEVLWHV�´��%DLODQGR�3URMHFW��:HE7DQJR���%HUNHOH\��

&DOLIRUQLD������1RY��������KWWS���:HEWDQJR�EHUNHOH\�HGX�SDSHUV�KIZ���KIZ���KWP�

�

6LQKD��5��+HDUVW��0��DQG�,YRU\��0���³(PSLULFDOO\�9DOLGDWHG�:HE�3DJH�'HVLJQ�

0HWULFV�´��%DLODQGR�3URMHFW��:HE7DQJR���%HUNHOH\��&DOLIRUQLD������1RY��������

KWWS���:HEWDQJR�EHUNHOH\�HGX�SDSHUV�FKL�����LQGH[�KWPO�

�



� ����

0LFURVRIW��06'1��,+70/'RFXPHQW��,QWHUIDFH��0LFURVRIW�&RUSRUDWLRQ���������

KWWS���PVGQ�PLFURVRIW�FRP�OLEUDU\�GHIDXOW�DVS"XUO �ZRUNVKRS�EURZVHU�PVKWPO�UHIHUHQ

FH�LIDFHV�GRFXPHQW��GRFXPHQW��DVS�

�

6��.��&DUG��7�3��0RUDQ��$��1HZHOO���7KH�3V\FKRORJ\�RI�+XPDQ�&RPSXWHU�

,QWHUDFWLRQ��/($���������S������

�

%RDUGZDWFK�0DJD]LQH��³*UDSKLFDOO\��6SHDNLQJ��7RWDO�1XPEHU�RI�3HRSOH��LQ�0LOLRQV��

ZLWK�,QWHUQHW�$FFHVV�IURP�+RPH´��3HQWRQ�3XEOLVKLQJ��,QF���)HE�������

�



� ����

$SSHQGL[�$�� *UDPPDUV�

�

$��� ,PSOLFLW�$FWLRQ�'DWDEDVH��6DPSOH�GDW�

�

VDPSOH�GDW�JUDPPDU��

�

�FVBFODVV!� �� ��XVHUBQDPH!��_���FODVV!��_��^�FODVV!��_�`��_���QHZOLQH!�

�

�WXSOH!� �� ��85/!��_���XVHUBQDPH!��_���GDWH!��_���WLPH!��_���PVHF!��_���UDWLQJ!���������

^��_���UDWLQJ!�`�

�

�UDWLQJ!� �� ��
�FKDUDFWHU�VWULQJ�RU�SRVLWLYH�LQWHJHU�
��

�GDWH!�� �� ��PRQWK!������GD\!������\HDU!�

�WLPH!�� �� ��KRXU!������PLQXWH!������VHFRQGV!������SDUWBRIBGD\!�

�QHZOLQH!� �� ��
�ZKLWH�VSDFH�IRU�UHVW�RI�OLQH�
��

�XVHUBQDPH!� �� ��
�FKDUDFWHU�VWULQJ�
��

�85/!� �� ��
�FKDUDFWHU�VWULQJ�
��

�FODVV!� �� ��
�FKDUDFWHU�VWULQJ�
��

�KRXU!�� �� ��
�]HUR�WR�WZHOYH�
��

�PLQXWH!� �� ��
�]HUR�WR�ILIW\�QLQH�
��

�VHFRQGV!� �� ��
�]HUR�WR�ILIW\�QLQH�
��

�QXPEHU!� �� ��
�SRVLWLYH�LQWHJHU�RU�]HUR�
��

�PRQWK!� �� ��
�RQH�WR�WZHOYH�
��

�GD\!� � �� ��
�RQH�WR�WKLUW\�RQH�
��

�\HDU!�� �� ��
�]HUR�WR�QLQHW\�QLQH�
��

�PVHF!� �� ��
�SRVLWLYH�LQWHJHU�RU�]HUR�
��

�

$��� &RRUGLQDWH�'DWDEDVHV�

$����� 6DPSOH��GDW�JUDPPDU��)LUVW�WZR�ZHHNV�RI�WKH�([SHULPHQW��

�

�WXSOH!��� �>��85/!�@��_���XVHUBQDPH!��_���GDWH!��_��>��WLPH!�@��_���PRXVHBFRRUG!�

�

�PRXVHBFRRUG!��� ��_���;!������<!�^��_���;!������<!�`�

� � ���������>��>���LGOHBWLPH!�@�^��_���;!������<!�`�
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#!/usr/local/bin/perl -w 
require "parser.pl"; 
use strict; 
 
 
# Make sure we read in the whole file. 
$/ = undef; 
 
# Make sure a file exists. 
if (!defined ($ARGV[0])) { 
    die "Usage: copy.pl <FILE>\n"; 
} 
 
#ARRAYS 
 
my @array;          #holds each element separated b y "|" 
my @Xcoordinate;    #holds the X coordinates 
my @Ycoordinate;    #holds the Y coordinates 
 
 
#STRINGS 
 
my $temp_user;      #holds the current user name 
my $temp_url;       #holds the current url  
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my $file;           #holds input from file name giv en at prompt 
 
 
#REFERENCE 
 
my $Until_Next_URL; #reference to array returned co ntaining  
                    #the coordinates for the curren t url 
 
my @f; 
 
$file = <>;         #Reads from file 
if($file =~ /([^.]dat)/xgi){ 
  = $1 
} 
 
foreach(@f){ 
    print $_,"\n"; 
} 
 
 
#This regular expression will parse the DB by the " |" symbol 
#giving each division a spot in the array  
@array = ($file =~ /\s*([^\|]+)/xgi); 
 
 
#creates file parsed.dat and filehandler PARSED 
#open(PARSED, ">parsed.dat"); 
#close(PARSED); 
 
open(PARSED, ">>parsed.dat"); 
 
 
#sets temp_user as the initial user in the given fi le 
$temp_user = $array[0]; 
 
print PARSED $temp_user,"\n"; 
 
 
#Loop on @array  
 
for(my $k=0;$k<@array;$k++){             
 
 
    #Find Coodinates until the next Webpage 
    ($k,$Until_Next_URL) = Coordinates_URL($k,\@arr ay);       
  
    #Splits the returned input for the url into sep arate X and Y arrays 
    for(my $i=0;$i<@$Until_Next_URL;$i++){ 
 ($Xcoordinate[$i],$Ycoordinate[$i]) = 
split(/,/,$$Until_Next_URL[$i]); 
    } 
 
 
    #call to find vertical lines 
    my $Num_Down = Vertical_Down(\@Xcoordinate,\@Yc oordinate); 
    my $Num_Up   = Vertical_UP(\@Xcoordinate,\@Ycoo rdinate);    
    my $Num_LR   = Horizontal_LR(\@Xcoordinate,\@Yc oordinate);     
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    my $Num_RL   = Horizontal_RL(\@Xcoordinate,\@Yc oordinate); 
     
    if(@Xcoordinate>0) 
    { 
 print PARSED "|",$Num_Up;      #UP 
 print PARSED "|",$Num_Down;    #DOWN 
 print PARSED "|",$Num_LR;      #Left to right 
 print PARSED "|",$Num_RL,"\n"; #Right to Left 
    } 
     
    #Checks for if piece of data in the array is th e date.     
    if($array[$k] =~ m&(\d{1}/\d{1,2}/\d{2})&xi) 
    { 
 if($temp_user ne $array[$k-1]) 
 { 
     $temp_user = $array[$k-1]; 
     #Later this line should be written to a file 
     print PARSED "\n",$temp_user,"\n";    
 } 
      
 #This if statement looks for the next URL in the fi le 
 #and sets if to $temp_url, then increments k   
  
 if($array[$k-2]=~ m&\d+,\d+http([^\|]+)&xgi) 
 { 
     $temp_url = $1; 
     print PARSED"http",$temp_url; 
      
 } 
 else 
 { 
     #sets the temp_url as the Instruction Web site 
     $temp_url = "http://www.wpi.edu/~bradg/Instruct ions.htm"; 
     print PARSED $temp_url; 
      
 } 
    } 
}     
 
close(PARSED); 
 

�

�

&��� 3DUVHU�SO�

�
#!/usr/local/bin/perl -w 
use strict; 
 
#THIS TEST STATEMENT CAN BE USED IN ANY FUNCTION  
#(except Coordinate_URL)TO PRINT THE VALUES FOUND I N THE LINES 
# 
#  for(my $p=$tempX;$p<$u;$p++) {print 
$$Xcoordinate[$p],",",$$Ycoordinate[$p],"|";}   
#  print "\nFIRST COOR of line ",$Vertical; 
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#  print " is 
",$$Xcoordinate[$tempX],",",$$Ycoordinate[$tempX]; 
#  print ",the last is ",$$Xcoordinate[$u-
1],",",$$Ycoordinate[$u-1],"\n"; 
#  print "The length of the line in is ",$Length_Count ; 
#  print "coordinates and ",($$Ycoordinate[$u-1] - 
$$Ycoordinate[$tempX]), " pixel*15\n\n"; 
 
 
 
 
 
# 
#Finds the coordinates until the next URL 
# 
# 
sub Coordinates_URL 
{ 
    my $position = 0; 
    my @coordinates; 
    my ($k,$temp) = @_; 
    my $i; 
    
    for($i=$k; $i <@$temp; $i++) 
    {     
 
 if ($$temp[$i] =~ m&(\d{1}/\d{1,2}/\d{2})&xgi) 
 { 
     return $i,\@coordinates;          
 } 
 elsif($$temp[$i] =~ m&(\d+,\d+)http([^\|]+)&xi) 
 {   
     $coordinates[$position] = $1;     
     $position++; 
     $i++; 
 
 } 
 elsif($$temp[$i] =~ m&(\d+,\d+)&xi) 
 {   
     $coordinates[$position] =  $1;   
     $position++; 
 } 
    } 
     
    #have to return value less then final value of i 
    #because array[i] has no value and can't be par sed  
    #with a reg exp. 
    return $i-1,\@coordinates;          
} 
 
 
 
# 
# 
#Finds vertical lines moving down 
# 
# 
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sub Vertical_Down 
{ 
    
    my $tempX = 0;                       #Position of the initial 
coordinates  
                                         #of the li ne in the arrays  
 
    my $Length_Count = 1;                #Length of  lines in the number 
of coordinates 
                                         #starts at  one of the 
beginning of each line 
 
    my $Vertical = 0;                    #Counts th e number of vertical 
lines 
 
    my ($Xcoordinate,$Ycoordinate) = @_; #creates r eferences to the the  
                                         #arrays pa ssed into the 
function 
     
 
    #look for vertical line (x should be approximat ely the same) 
 
    for(my $u= 1; $u<@$Xcoordinate; $u++){ 
  
 #Compares to see the X coordinate it constant  
 #(within the given range of 100 positive and 100 ne gative) 
 #and that the Y coordinate moves in one direction ( Y increases as 
it moves down) 
  
 if(($$Xcoordinate[$tempX]-150 <= $$Xcoordinate[$u])  &&  
    ($$Xcoordinate[$u] <= $$Xcoordinate[$tempX]+150)  && 
    ($$Ycoordinate[$u] >= $$Ycoordinate[$u-1])) 
 { 
      
     $Length_Count++;              #increment the nu mber of 
coordinates        
                                   #recorded in the line       
      
     #If the last coordinate in the array is part of   a string we 
want  
     #to increment the number of strings and print t o the file. 
 
     if(($u+1 == @$Xcoordinate)&&  
        (($$Ycoordinate[$u] - $$Ycoordinate[$tempX])  >= 3000)) 
     { 
  $Vertical++;     
     } 
 
 } 
 elsif(($$Ycoordinate[$u-1] - $$Ycoordinate[$tempX])  >= 3000) 
 { 
     
 
 
     
 
     #Since the line was found and the current coord inate isn't  
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     #part of the line we can make make the 'tempX' counter equal 
to the  
     #'u' counter and continue looking for lines (Le ngth set back 
to zero 
     #since we are looking for a new line after this ) 
      
     $Vertical++;           #increment the number of  vertical 
lines 
      
     $tempX = $u; 
          
     $Length_Count = 1;     #Makes the length to the  string count 
back to zero       
 
 } 
 else 
 { 
     $tempX++; 
     $u = $tempX;  
     $Length_Count = 1; 
 } 
 
    } 
    return $Vertical; 
 
     
} 
 
 
################# 
# 
# 
# 
# 
# 
 
sub Horizontal_LR 
{ 
    my $tempX = 0;                       #Position of the initial 
coordinates  
                                         #of the li ne in the arrays  
     
    my $Length_Count = 1;                #Length of  lines in the number 
of coordinates 
                                         #starts at  one of the 
beginning of each line 
 
    my $Horizontal = 0;                  #Counts th e number of vertical 
lines 
 
    my ($Xcoordinate,$Ycoordinate) = @_; #creates r eferences to the the  
                                         #arrays pa ssed into the 
function 
     
 
    #look for vertical line (x should be approximat ely the same) 
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    for(my $u= 1; $u<@$Xcoordinate; $u++){ 
  
 #Compares to see the X coordinate it constant  
 #(within the given range of 100 positive and 100 ne gative) 
 #and that the Y coordinate moves in one direction ( Y increases as 
it moves down) 
  
 if(($$Ycoordinate[$tempX]-150 <= $$Ycoordinate[$u])  &&  
    ($$Ycoordinate[$u] <= $$Ycoordinate[$tempX]+150)  && 
    ($$Xcoordinate[$u] >= $$Xcoordinate[$u-1])) 
 { 
      
#   print $$Xcoordinate[$u],",",$$Ycoordinate[$u],"|" ; 
      
     $Length_Count++;              #increment the nu mber of 
coordinates  
                                   #recorded in the line       
      
     #If the last coordinate in the array is part of   a string we 
want  
     #to increment the number of strings and print t o the file. 
 
     if(($u+1 == @$Xcoordinate)&&  
        (($$Xcoordinate[$u] - $$Xcoordinate[$tempX])  >= 3000)) 
     { 
  $Horizontal++;     
     } 
 } 
 elsif(($$Xcoordinate[$u-1] - $$Xcoordinate[$tempX])  >= 3000) 
 { 
      
     #Since the line was found and the current coord inate isn't  
     #part of the line we can make make the 'tempX' counter equal 
to the  
     #'u' counter and continue looking for lines (Le ngth set back 
to zero 
     #since we are looking for a new line after this ) 
      
     $Horizontal++;           #increment the number of vertical 
lines 
      
     $tempX = $u; 
          
     $Length_Count = 1;     #Makes the length to the  string count 
back to zero       
 
 } 
 else 
 { 
     $tempX++; 
     $u = $tempX;  
     $Length_Count = 1; 
 } 
 
    } 
 
    return $Horizontal; 
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} 
 
 
# 
# 
# 
# 
# 
# 
 
sub Vertical_UP 
{ 
    
    my $tempX = 0;                       #Position of the initial 
coordinates  
                                         #of the li ne in the arrays  
 
    my $Length_Count = 1;                #Length of  lines in the number 
of coordinates 
                                         #starts at  one of the 
beginning of each line 
 
    my $Vertical = 0;                    #Counts th e number of vertical 
lines 
 
    my ($Xcoordinate,$Ycoordinate) = @_; #creates r eferences to the the  
                                         #arrays pa ssed into the 
function 
     
 
    #look for vertical line (x should be approximat ely the same) 
 
    for(my $u= 1; $u<@$Xcoordinate; $u++){ 
  
 #Compares to see the X coordinate it constant  
 #(within the given range of 100 positive and 100 ne gative) 
 #and that the Y coordinate moves in one direction ( Y increases as 
it moves down) 
  
 if(($$Xcoordinate[$tempX]-150 <= $$Xcoordinate[$u])  &&  
    ($$Xcoordinate[$u] <= $$Xcoordinate[$tempX]+150)  && 
    ($$Ycoordinate[$u] <= $$Ycoordinate[$u-1])) 
 { 
      
   #  print $$Xcoordinate[$u],",",$$Ycoordinate[$u], "|"; 
      
     $Length_Count++;              #increment the nu mber of 
coordinates  
                                   #recorded in the line       
      
     #If the last coordinate in the array is part of   a string we 
want  
     #to increment the number of strings and print t o the file. 
 
     if(($u+1 == @$Xcoordinate)&&  
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        (($$Ycoordinate[$tempX] - $$Ycoordinate[$u])  >= 3000)) 
     { 
  $Vertical++; 
     } 
 } 
 elsif(($$Ycoordinate[$tempX] - $$Ycoordinate[$u-1])  >= 3000) 
 { 
      
     #Since the line was found and the current coord inate isn't  
     #part of the line we can make make the 'tempX' counter equal 
to the  
     #'u' counter and continue looking for lines (Le ngth set back 
to zero 
     #since we are looking for a new line after this ) 
      
     $Vertical++;           #increment the number of  vertical 
lines 
 
     $tempX = $u; 
          
     $Length_Count = 1;     #Makes the length to the  string count 
back to zero       
 
 } 
 else 
 { 
     $tempX++; 
     $u = $tempX;  
     $Length_Count = 1; 
 } 
 
    } 
 
 return $Vertical; 
     
     
     
} 
 
 
################# 
# 
# 
# 
# 
# 
 
sub Horizontal_RL 
{ 
    my $tempX = 0;                       #Position of the initial 
coordinates  
                                         #of the li ne in the arrays  
     
    my $Length_Count = 1;                #Length of  lines in the number 
of coordinates 
                                         #starts at  one of the 
beginning of each line 
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    my $Horizontal = 0;                  #Counts th e number of vertical 
lines 
 
    my ($Xcoordinate,$Ycoordinate) = @_; #creates r eferences to the the  
                                         #arrays pa ssed into the 
function 
     
 
    #look for vertical line (x should be approximat ely the same) 
 
    for(my $u= 1; $u<@$Xcoordinate; $u++){ 
  
 #Compares to see the X coordinate it constant  
 #(within the given range of 100 positive and 100 ne gative) 
 #and that the Y coordinate moves in one direction ( Y increases as 
it moves down) 
  
 if(($$Ycoordinate[$tempX]-150 <= $$Ycoordinate[$u])  &&  
    ($$Ycoordinate[$u] <= $$Ycoordinate[$tempX]+150)  && 
    ($$Xcoordinate[$u] <= $$Xcoordinate[$u-1])) 
 { 
      
#   print $$Xcoordinate[$u],",",$$Ycoordinate[$u],"|" ; 
      
     $Length_Count++;              #increment the nu mber of 
coordinates  
                                   #recorded in the line       
      
     #If the last coordinate in the array is part of   a string we 
want  
     #to increment the number of strings and print t o the file. 
 
     if(($u+1 == @$Xcoordinate)&&  
        (($$Xcoordinate[$tempX] - $$Xcoordinate[$u])  >= 3000)) 
     { 
  $Horizontal++;     
     } 
 } 
 elsif(($$Xcoordinate[$tempX] - $$Xcoordinate[$u-1])  >= 3000) 
 { 
      
     #Since the line was found and the current coord inate isn't  
     #part of the line we can make make the 'tempX' counter equal 
to the  
     #'u' counter and continue looking for lines (Le ngth set back 
to zero 
     #since we are looking for a new line after this ) 
      
     $Horizontal++;           #increment the number of vertical 
lines 
      
     $tempX = $u; 
          
     $Length_Count = 1;     #Makes the length to the  string count 
back to zero       
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 } 
 else 
 { 
     $tempX++; 
     $u = $tempX;  
     $Length_Count = 1; 
 } 
 
    } 
 
 return $Horizontal; 
    
     
} 
1; 


