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KROGV�QR�VXUSULVHV�IRU�D�ZRXOG�EH�H[SORUHU��
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)ROORZLQJ�WKH�ILQDO�GDWD�VHW�ZLOO�EH�D�VLQJOH�OLQH���(1'2),1387���
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EDFN��WKH�OLQH�ZLOO�UHDG���<(6�;���ZKHUH�;�LV�WKH�DPRXQW�RI�IXHO�\RX�ZLOO�KDYH�OHIW�H[SUHVVHG�DV�DQ�LQWHJHU
QXPEHU�RI�JDOORQV��WUXQFDWH�DQ\�IUDFWLRQDO�JDOORQV���,I�\RX�GR�QRW�KDYH�VXIILFLHQW�IXHO��WKH�OLQH�ZLOO�UHDG���12
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�URRP�������������HWF������<RXU�PDVWHU�LV�D�SDUWLFXODUO\�DEVHQW�PLQGHG�ORXW�DQG�FRQWLQXDOO\�OHDYHV�GRRUV�RSHQ
WKURXJKRXW�D�SDUWLFXODU�IORRU�RI�WKH�KRXVH��2YHU�WKH�\HDUV��\RX�KDYH�PDVWHUHG�WKH�DUW�RI�WUDYHOLQJ�LQ�D�VLQJOH�SDWK
WKURXJK�WKH�VORSS\�URRPV�DQG�FORVLQJ�WKH�GRRUV�EHKLQG�\RX��<RXU�ELJJHVW�SUREOHP�LV�GHWHUPLQLQJ�ZKHWKHU�LW�LV
SRVVLEOH�WR�ILQG�D�SDWK�WKURXJK�WKH�VORSS\�URRPV�ZKHUH�\RX��
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QRW�QHHGHG�WR�GHWHUPLQH�D�URXWH��RQO\�LI�RQH�LV�SRVVLEOH��
,QSXW
,QSXW�WR�WKLV�SUREOHP�ZLOO�FRQVLVW�RI�D��QRQ�HPSW\��VHULHV�RI�XS�WR�����GDWD�VHWV��(DFK�GDWD�VHW�ZLOO�EH�IRUPDWWHG
DFFRUGLQJ�WR�WKH�IROORZLQJ�GHVFULSWLRQ��DQG�WKHUH�ZLOO�EH�QR�EODQN�OLQHV�VHSDUDWLQJ�GDWD�VHWV��

$�VLQJOH�GDWD�VHW�KDV���FRPSRQHQWV��
��� 6WDUW�OLQH���$�VLQJOH�OLQH���67$57�0�1���ZKHUH�0�LQGLFDWHV�WKH�EXWOHU
V�VWDUWLQJ�URRP��DQG�1�LQGLFDWHV

WKH�QXPEHU�RI�URRPV�LQ�WKH�KRXVH����� �1�� ������
��� 5RRP�OLVW���$�VHULHV�RI�1�OLQHV��(DFK�OLQH�OLVWV��IRU�D�VLQJOH�URRP��HYHU\�RSHQ�GRRU�WKDW�OHDGV�WR�D�URRP�RI

KLJKHU�QXPEHU��)RU�H[DPSOH��LI�URRP���KDG�RSHQ�GRRUV�WR�URRPV�������DQG����WKH�OLQH�IRU�URRP���ZRXOG
UHDG��������7KH�ILUVW�OLQH�LQ�WKH�OLVW�UHSUHVHQWV�URRP����7KH�VHFRQG�OLQH�UHSUHVHQWV�URRP����DQG�VR�RQ�XQWLO
WKH�ODVW�OLQH��ZKLFK�UHSUHVHQWV�URRP��1�������,W�LV�SRVVLEOH�IRU�OLQHV�WR�EH�HPSW\��LQ�SDUWLFXODU��WKH�ODVW
OLQH�ZLOO�DOZD\V�EH�HPSW\�VLQFH�LW�LV�WKH�KLJKHVW�QXPEHUHG�URRP���2Q�HDFK�OLQH��WKH�DGMDFHQW�URRPV�DUH
DOZD\V�OLVWHG�LQ�DVFHQGLQJ�RUGHU��,W�LV�SRVVLEOH�IRU�URRPV�WR�EH�FRQQHFWHG�E\�PXOWLSOH�GRRUV��

��� (QG�OLQH���$�VLQJOH�OLQH���(1'��
)ROORZLQJ�WKH�ILQDO�GDWD�VHW�ZLOO�EH�D�VLQJOH�OLQH���(1'2),1387���
1RWH�WKDW�WKHUH�ZLOO�EH�QR�PRUH�WKDQ�����GRRUV�LQ�DQ\�VLQJOH�GDWD�VHW��
2XWSXW
)RU�HDFK�GDWD�VHW��WKHUH�ZLOO�EH�H[DFWO\�RQH�OLQH�RI�RXWSXW��,I�LW�LV�SRVVLEOH�IRU�WKH�EXWOHU��E\�IROORZLQJ�WKH�UXOHV�LQ
WKH�LQWURGXFWLRQ��WR�ZDON�LQWR�KLV�FKDPEHUV�DQG�FORVH�WKH�ILQDO�RSHQ�GRRU�EHKLQG�KLP��SULQW�D�OLQH��<(6�;��
ZKHUH�;�LV�WKH�QXPEHU�RI�GRRUV�KH�FORVHG��2WKHUZLVH��SULQW��12���
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3UREOHP�����7KH�8PEUHOOD�3UREOHP������
,QWURGXFWLRQ
�)RUJHW�LW���*DUUHW�FRPSODLQHG��WKURZLQJ�GRZQ�WKH�FRQWUROOHU�WR�KLV�3OD\6WDWLRQ�9,,,���WKLV�OHYHO�LV�LPSRVVLEOH��
+H�KDG�MXVW��GLHG��IRU�WKH���WK�WLPH�RQ�OHYHO����RI�WKH�JDPH��/HPPLQJV����/RVW�LQ�6SDFH���
�1R�LW�LVQ
W���KLV�EURWKHU�)HUUHW�UHSOLHG���DQG�,�FDQ�SURYH�LW���)HUUHW�SXOOHG�KLV�3OD\6NRRO�3'$�IURP�WKH�EDFN
SRFNHW�RI�KLV�/HYL
V�+XJJLHV��
�)LUVW��SLFWXUH�WKH�OHYHO�DV�D�UHFWDQJXODU�JULG���)HUUHW�SXQFKHG�D�IHZ�RI�WKH�EXWWRQV�RQ�KLV�3'$�DQG�D�UHFWDQJOH
DSSHDUHG�DV�KH�GHVFULEHG���<RXU�FKDUDFWHU��D�/HPPLQJ�KROGLQJ�DQ�XPEUHOOD��VWDUWV�DW�WKH�WRS�RI�WKLV�UHFWDQJOH�
+LV�JRDO�LV�WR�UHDFK�WKH�ERWWRP�ZLWKRXW�G\LQJ���
�,�NQRZ�WKDW��\RX�ZHDVHO��EXW�ZKDW�DERXW�WKH�ODVHU�JXQV"��*DUUHW�ZKLQHG��
�7KH�QDPH�LV�)HUUHW��DQG�,�ZDV�MXVW�JHWWLQJ�WR�WKDW��,I�ZH�UHSUHVHQW�WKH�OHYHO�DV�D�UHFWDQJXODU�JULG��WKHQ�WKH
/HPPLQJ�FDQ�RFFXS\�RQH�VTXDUH�DQG�HDFK�ODVHU�JXQ�FDQ�RFFXS\�D�VTXDUH��5HPHPEHU�WKH�ODVHU�JXQV�DUH�F\FOLF�
WKH\�DOO�VKRRW�XS�WKH�ILUVW�WXUQ��ULJKW�WKH�VHFRQG�WXUQ��GRZQ�WKH�WKLUG�WXUQ��OHIW�WKH�IRXUWK�WXUQ��DQG�WKHQ�UHSHDW�WKH
VHTXHQFH���
�%XW�\RX
UH�IRUJHWWLQJ�WKH�SLWV�RI�ODYD���*DUUHW�H[FODLPHG��
�<RX�GLGQ
W�OHW�PH�ILQLVK��(DFK�SLW�RI�ODYD�DOVR�RFFXSLHV�D�VTXDUH��$QG�HDFK�SORW�RI�JUDVV��WKH�/HPPLQJ
V
GHVWLQDWLRQ��FDQ�DOVR�RFFXS\�D�VTXDUH��7KHQ��LW
V�MXVW�D�PDWWHU�RI�PDQLSXODWLQJ�WKH�/HPPLQJ�DQG�ODVHU�EHDPV�LQ�D
VHULHV�RI�WXUQV�WR�GHWHUPLQH�LI�LW�LV�SRVVLEOH�IRU�WKH�/HPPLQJ�WR�UHDFK�WKH�ERWWRP�ZLWKRXW�
G\LQJ
���
�<RX�WKLQN�\RX
UH�VR�VPDUW��)HUUHW��OHW
V�VHH�LI�\RX�FDQ�H[SODLQ�WKDW�DJDLQ�LQ�D�FOHDU��FRQFLVH�ZD\���
�&HUWDLQO\���
7KH�OHYHO�ZLOO�FRQVLVW�RI�D�JULG�RI�VTXDUHV��7KH�ZD\�HDFK�ODVHU�EHDP�DQG�WKH�/HPPLQJ�PRYHV�FDQ�EH�GHVFULEHG
LQ��WXUQV���7R�GHWHUPLQH�LI�WKH�/HPPLQJ�FDQ�UHDFK�WKH�ERWWRP�RI�WKH�OHYHO�ZLWKRXW�G\LQJ��)HUUHW�GHYLVHG�VRPH
UXOHV��

��� (DFK�WXUQ�ZLOO�FRQVLVW�RI�WZR�VWHSV��
D�� )LUVW��WKH�ODVHU�JXQV�ZLOO��ILUH��DQG�PDLQWDLQ�XQWLO�WKH�HQG�RI�WKH�WXUQ��D�EHDP�LQ�D�GLUHFWLRQ

GHSHQGHQW�RQ�WKH�QXPEHU�RI�WKH�WXUQ��2Q�WKH�ILUVW�WXUQ��HDFK�ODVHU�JXQ�ZLOO�VKRRW�XS��DOO�VTXDUHV
GLUHFWO\�DERYH�D�ODVHU�JXQ�DUH��XQVDIH��DQG�FDQQRW�EH�RFFXSLHG�E\�WKH�/HPPLQJ���RQ�WKH�VHFRQG
WXUQ��HDFK�ODVHU�JXQ�ZLOO�VKRRW�ULJKW��RQ�WKH�WKLUG�WXUQ��HDFK�ODVHU�JXQ�ZLOO�VKRRW�GRZQ��RQ�WKH�IRXUWK
WXUQ��HDFK�ODVHU�JXQ�ZLOO�VKRRW�OHIW��RQ�WKH�ILIWK�WXUQ��WKH�VHTXHQFH�ZLOO�UHSHDW��

([DPSOH�
����&ROXPQ
���������
5��_��/��_���7KH�/HPPLQJ�ZLOO�DOZD\V�VWDUW�LQ�D�FROXPQ�RQ�URZ��
R��_�����_�,Q�WKLV�H[DPSOH��RQ�WKH�ILUVW�WXUQ��WKH�ODVHU�EHDP
Z��_���6�_�ZLOO�RFFXS\�VTXDUHV��������������VHFRQG�WXUQ��������
���_�����_�WKLUG�WXUQ���������������������������IRXUWK�WXUQ��
���_�����_��������������������ILIWK�WXUQ��UHSHDWLQJ����������������HWF���
���_�����_��VTXDUHV�DUH�UHSUHVHQWHG�XVLQJ��FROXPQ�URZ��QRWDWLRQ�
���_*33**_���7KH�SLWV�RI�ODYD�DQG�JUDVV�VTXDUHV�ZLOO�DOZD\V�EH
�������������LQ�WKH�ODVW�URZ

E���6HFRQG��WKH�/HPPLQJ�ZLOO�DOZD\V�PRYH�RQH�URZ�GRZQ��EXW�WR�DQ\�RQH�RI�WKUHH�FROXPQV��RQH
FROXPQ�WR�WKH�OHIW��RQH�FROXPQ�WR�WKH�ULJKW��RU�UHPDLQ�LQ�WKH�VDPH�FROXPQ��,Q�WKH�DERYH�H[DPSOH��RQ
WKH�ILUVW�WXUQ�WKH�/HPPLQJ��/��FRXOG�PRYH�WR�VTXDUH���������������RU��������LI�KH�PRYHG�WR

��



�������WKRXJK��KH�ZRXOG�GLH�EHFDXVH�RI�WKH�ODVHU�EHDP���+RZHYHU��RQ�DQ\�WXUQ�WKH�/HPPLQJ
FDQQRW�PRYH�RXWVLGH�RI�WKH�JULG��L�H���KH�FDQQRW�PRYH�WR�FROXPQ�����RU�WR�D�FROXPQ�QXPEHU�HTXDO
WR�WKH�QXPEHU�RI�FROXPQV���

����7KH�OHYHO�LV�FRQVLGHUHG��SRVVLEOH��LI�WKH�/HPPLQJ�FDQ�UHDFK�DQ\��JUDVV��VTXDUH�ZLWKRXW�G\LQJ�DIWHU�D
VHULHV�RI�WXUQV��

����7KH�/HPPLQJ�ZLOO�GLH�LI�DW�DQ\�SRLQW�KH�RFFXSLHV�WKH�VDPH�VTXDUH�DV�D�ODVHU�JXQ��LWV�EHDP��RU�D�SLW�RI�ODYD�
7KLV�LQFOXGHV��

D�� 7KH�/HPPLQJ�PRYLQJ�LQWR�D�VTXDUH�D�SLW�RI�ODYD�RFFXSLHV��
E�� 7KH�/HPPLQJ�PRYLQJ�LQWR�D�VTXDUH�D�ODVHU�JXQ�RFFXSLHV��
F�� 7KH�/HPPLQJ�PRYLQJ�LQWR�D�VTXDUH�D�ODVHU�EHDP�RFFXSLHV��HYHQ�LI�LW�LV�D�JUDVV�VTXDUH����
G�� $�ODVHU�JXQ�ILULQJ�D�EHDP�LQWR�D�VTXDUH�WKH�/HPPLQJ�RFFXSLHV�

,QSXW
,QSXW�WR�WKLV�SUREOHP�ZLOO�FRQVLVW�RI�D��QRQ�HPSW\��VHULHV�RI�XS�WR�����GDWD�VHWV��(DFK�GDWD�VHW�ZLOO�EH�IRUPDWWHG
DFFRUGLQJ�WR�WKH�IROORZLQJ�GHVFULSWLRQ��DQG�WKHUH�ZLOO�EH�QR�EODQN�OLQHV�VHSDUDWLQJ�GDWD�VHWV��(DFK�GDWD�VHW�ZLOO
GHVFULEH�WKH�VWDUWLQJ�FRQGLWLRQV�RI�WKH�OHYHO��$�VLQJOH�GDWD�VHW�KDV�WKH�IROORZLQJ�FRPSRQHQWV��

��� 6WDUW�OLQH���$�VLQJOH�OLQH���67$57�[�\���ZKHUH�����[������DQG�[�LV�WKH�QXPEHU�RI�FROXPQV�LQ�WKH
JULG�UHSUHVHQWLQJ�WKH�OHYHO�DQG�����\������DQG�\�LV�WKH�QXPEHU�RI�URZV�LQ�WKH�JULG�UHSUHVHQWLQJ�WKH
OHYHO��

��� 7KH�QH[W�\�OLQHV�ZLOO�UHSUHVHQW�WKH�URZV�RI�WKH�OHYHO��VWDUWLQJ�ZLWK�URZ����WKH�WRS���(DFK�OLQH�ZLOO�FRQVLVW�RI
[�OHWWHUV��7KH�OHWWHUV�ZLOO�UHSUHVHQW�FRPSRQHQWV�RI�WKH�OHYHO�DV�IROORZV��

/���/HPPLQJ��WKHUH�ZLOO�RQO\�EH�RQH�
/
�SHU�GDWD�VHW��DQG�LW�ZLOO�DOZD\V�EH�LQ�URZ����
6���ODVHU�JXQ��WKHVH�VTXDUHV�ZLOO�QHYHU�EH�LQ�WKH�ILQDO�URZ��
3���SLW�RI�ODYD��WKHVH�VTXDUHV�ZLOO�DOZD\V�EH�LQ�WKH�ILQDO�URZ��
*���JUDVV��WKHVH�VTXDUHV�ZLOO�DOVR�DOZD\V�EH�LQ�WKH�ILQDO�URZ��
2����HPSW\��VTXDUH�RI�DLU�

��� (QG�OLQH����$�VLQJOH�OLQH���(1'���
)ROORZLQJ�WKH�ILQDO�GDWD�VHW�ZLOO�EH�D�VLQJOH�OLQH���(1'2),1387���
2XWSXW
2XWSXW�IRU�HDFK�GDWD�VHW�ZLOO�EH�H[DFWO\�RQH�OLQH��7KH�OLQH�ZLOO�HLWKHU�EH��)(55(7��RU��*$55(7���ERWK�DOO�FDSV
ZLWK�QR�ZKLWHVSDFH�OHDGLQJ�RU�IROORZLQJ���
�)(55(7��ZLOO�DSSHDU�LI�WKH�/HPPLQJ�FDQ�PDNH�LW�VDIHO\��ZLWKRXW�G\LQJ��WR�DQ\�JUDVV�VTXDUH�DW�WKH�ERWWRP�RI
WKH�OHYHO�DIWHU�D�VHULHV�RI�WXUQV��
�*$55(7��ZLOO�EH�RXWSXW�IRU�D�GDWD�VHW�LI�LW�IDLOV�WR�PHHW�WKH�FULWHULD�IRU�D��)(55(7��OLQH��
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3UREOHP�����%OXH�*HQH��-U
,QWURGXFWLRQ
,QVSLUHG�E\�,%0
V�%OXH�*HQH�SURMHFW��WKH�&(2�RI�8QLYHUVDO�%LRORJLFDO�0DFKLQHU\��8%0���KDV�FDOOHG�RQ�\RX�
8%0
V�WRS�VRIWZDUH�HQJLQHHU��WR�GHYHORS�D�SURJUDP�WKDW�ZLOO�FDOFXODWH�WKH�PXWDWLRQ�RI�WKH�$UHRSDJXV�YLUXV��D
YLUXV�GLVFRYHUHG�RQ�0DUV�E\�\RXU�FRPSDQ\
V�SULYDWHO\�VXEVLGL]HG��WRS�VHFUHW��VSDFH�SURJUDP��
,QSXW
,QSXW�WR�WKLV�SUREOHP�ZLOO�FRQVLVW�RI�D��QRQ�HPSW\��VHULHV�RI�XS�WR�����GDWD�VHWV��(DFK�GDWD�VHW�ZLOO�EH
IRUPDWWHG�DFFRUGLQJ�WR�WKH�IROORZLQJ�GHVFULSWLRQ��DQG�WKHUH�ZLOO�EH�QR�EODQN�OLQHV�VHSDUDWLQJ�GDWD�VHWV��
$�VLQJOH�GDWD�VHW�KDV���FRPSRQHQWV��

��� 6WDUW�OLQH���$�VLQJOH�OLQH���67$57�1���ZKHUH���� �1�� �����
��� 9LUDO�FRGH���$�VHTXHQFH�RI�1�DOSKDQXPHULF�FKDUDFWHUV��$OSKDQXPHULF�FKDUDFWHUV�ZLOO�FRQVLVW�RI�DQ

XSSHUFDVH�OHWWHU��$�=��RU�D�GLJLW��������
��� (QG�OLQH���$�VLQJOH�OLQH���(1'��

)ROORZLQJ�WKH�ILQDO�GDWD�VHW�ZLOO�EH�D�VLQJOH�OLQH���(1'2),1387���
2XWSXW
)RU�HDFK�GDWD�VHW��WKHUH�ZLOO�EH�H[DFWO\�RQH�RXWSXW�VHW��DQG�WKHUH�ZLOO�EH�QR�EODQN�OLQHV�VHSDUDWLQJ�RXWSXW�VHWV��
$�VLQJOH�RXWSXW�VHW�FRQVLVWV�RI�D�VLQJOH�OLQH�RI�WKH�YLUDO�FRGH�DIWHU�LW�KDV�VWDELOL]HG��WKURXJK�PXWDWLQJ���
7KH�YLUDO�FRGH�ZLOO�PXWDWH�DFFRUGLQJ�WR�WKH�IROORZLQJ�UXOHV��

��� ,QLWLDOO\�WKH�ILUVW�YLUDO�VHJPHQW�WR�PXWDWH�EHJLQV�ZLWK�WKH�ILUVW�DOSKDQXPHULF�FKDUDFWHU�RI�WKH�YLUDO�FRGH�DQG
HQGV�ZLWK�WKH�ULJKWPRVW�DOSKDQXPHULF�FKDUDFWHU�RI�WKH�FRGH��

��� ,I�WKH�ILUVW�DOSKDQXPHULF�FKDUDFWHU�RI�D�YLUDO�VHJPHQW�LV�D�OHWWHU��$�=���WKDW�DOSKDQXPHULF�FKDUDFWHU�LV
FRQVLGHUHG��XQVWDEOH���DQG�ZLOO�PXWDWH�LQWR�Q��ZKHUH�Q�LV�WKH�QXPEHU�RI�PXWDWLRQV�WKDW�RFFXU�WR�WKH
YLUDO�VHJPHQW�LPPHGLDWHO\�WR�WKH�XQVWDEOH�DOSKDQXPHULF�FKDUDFWHU
V�ULJKW��VHH������XQOHVV�Q�LV�JUHDWHU�WKDQ
���LQ�ZKLFK�FDVH�WKH�XQVWDEOH�DOSKDQXPHULF�FKDUDFWHU�ZLOO�PXWDWH�LQWR��Q�PRGXOR������$OVR��LI�WKHUH�LV
QR�YLUDO�VHJPHQW�LPPHGLDWHO\�WR�WKH�ULJKW�RI�WKH�XQVWDEOH�DOSKDQXPHULF�FKDUDFWHU��WKH�XQVWDEOH
DOSKDQXPHULF�FKDUDFWHU�ZLOO�PXWDWH�LQWR����

��� ,I�WKH�ILUVW�DOSKDQXPHULF�FKDUDFWHU�RI�D�YLUDO�VHJPHQW��Q��LV�D�SRVLWLYH�QXPEHU��������WKDW�DOSKDQXPHULF
FKDUDFWHU�LV�DOVR�FRQVLGHUHG��XQVWDEOH���DQG�ZLOO�PXWDWH�LQWR�Q����,W�DOVR�FDXVHV�WKH�YLUDO�VHJPHQW
EHJLQQLQJ�ZLWK�WKH�DOSKDQXPHULF�FKDUDFWHU�Q�DOSKDQXPHULF�FKDUDFWHUV�WR�LWV�ULJKW�DQG�HQGLQJ�ZLWK�WKH
ULJKWPRVW�DOSKDQXPHULF�FKDUDFWHU�RI�WKH�YLUDO�FRGH�WR�PXWDWH��,I�WKHUH�LV�QR�DOSKDQXPHULF�FKDUDFWHU�Q
DOSKDQXPHULF�FKDUDFWHUV�WR�LWV�ULJKW��WKHQ�WKH�YLUDO�VHJPHQW�LPPHGLDWHO\�WR�LWV�ULJKW��VHH������LI�RQH�H[LVWV�
ZLOO�PXWDWH��

��� ,I�WKH�ILUVW�DOSKDQXPHULF�FKDUDFWHU�RI�D�YLUDO�VHJPHQW�LV����WKDW�DOSKDQXPHULF�FKDUDFWHU�LV�FRQVLGHUHG
�VWDEOH���DQG�ZLOO�QRW�PXWDWH��WKH�DOSKDQXPHULF�FKDUDFWHU�ZLOO�UHPDLQ�D���DQG�D�PXWDWLRQ�ZLOO�QRW�EH
FRQVLGHUHG�WR�KDYH�RFFXUUHG���

��� $�YLUDO�VHJPHQW�LPPHGLDWHO\�WR�WKH�ULJKW�RI�DQ�DOSKDQXPHULF�FKDUDFWHU�EHJLQV�ZLWK�WKH�DOSKDQXPHULF
FKDUDFWHU�RQH�SRVLWLRQ�WR�LWV�ULJKW�DQG�HQGLQJ�ZLWK�WKH�ULJKWPRVW�DOSKDQXPHULF�FKDUDFWHU�RI�WKH�YLUDO�FRGH��
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3UREOHP�����%\WH�0H�
,QWURGXFWLRQ
<RX�DUH�D�GHDOHU�DW�7KH�2QH��WKH�ILUVW�DOO�ELQDU\�FDVLQR�LQ�/DV�9HJDV��:KDW�PDNHV�7KH�2QH�VSHFLDO�LV�WKDW�LWV
EODFNMDFN�WDEOHV�GRQ
W�XVH�FDUGV��WKH\�XVH�E\WHV��DQ���ELW�VHTXHQFH�UHSUHVHQWLQJ�D�QXPEHU�IURP���WR������DQG
QLEEOHV��D���ELW�VHTXHQFH�UHSUHVHQWLQJ�D�QXPEHU�IURP���WR������
$OO�GD\�ORQJ��\RX�SOD\�WKH�KRXVH
V�KDQG�DJDLQVW�LQGLYLGXDO�RSSRQHQWV��2I�FRXUVH��WKH�FDVLQR�RZQHUV�NQRZ�WKHLU
VWDWLVWLFV��DQG�WKH\�KDYH�GHYLVHG�D�VWUDWHJ\�IRU�\RX�WKDW�JLYHV�JDPEOHUV�MXVW�OHVV�WKDQ�HYHQ�RGGV��

+HUH�DUH�WKH�UXOHV�RI�ELQDU\�EODFNMDFN��
��� 7KH�JRDO�RI�WKH�JDPH�LV�WR�EH�WKH�SOD\HU�FORVHVW�WR�����SRLQWV�ZLWKRXW�JRLQJ�RYHU��
��� (DFK�SOD\HU�LV�GHDOW�WZR�E\WHV��RQH�IDFH�XS�DQG�RQH�IDFH�GRZQ��
��� 7KH�SOD\HUV�WKHQ�KDYH�WKH�RSSRUWXQLW\�WR�WDNH�PRUH�E\WHV��E\�VD\LQJ���%\WH�0H����RU�PRUH�QLEEOHV��E\

VD\LQJ���1LEEOH�0H����XQWLO�KH�UHDFKHV�KLV�OLPLW�RI���KLWV�RU�KDV�PRUH�WKDQ�����SRLQWV�VKRZLQJ��
��� $OO�KLWV�DUH�SOD\HG�IDFH�XS��
��� ,I�D�SOD\HU�JRHV�RYHU������KH�LPPHGLDWHO\�EXVWV�DQG�ORVHV�WKH�KDQG��
��� 7KH�GHDOHU�KLWV�ODVW��
��� 7KH�GHDOHU�ZLQV�DQ\�WLHV��WKLV�LQFOXGHV�D�WLH�ZKHUH�HYHU\RQH�EXVWV���

7KH�UXOHV�IRU�WKH�GHDOHU�DUH��LQ�RUGHU�RI�SUHFHGHQFH��ZKHUH�ORZHU�QXPEHUHG�UXOHV�RYHUULGH�KLJKHU
QXPEHUHG�RQHV���

��� 1HYHU�KLW�ZKHQ�LW�LV�FHUWDLQ�WKDW�\RX
YH�ZRQ�E\�VLPSO\�ORRNLQJ�DW�\RXU�KDQG�DQG�ZKDW�LV�VKRZLQJ�RI�RWKHU
SHRSOH
V�KDQGV��

��� ,I�\RXU�WRWDO�LV�VWULFWO\�OHVV�WKDQ�����WDNH�D�E\WH�KLW��
��� ,I�\RXU�WRWDO�LV�OHVV�WKDQ�RU�HTXDO�WR�����WDNH�D�QLEEOH�KLW��
��� 7DNH�QR�KLWV�

,QSXW
,QSXW�WR�WKLV�SUREOHP�ZLOO�FRQVLVW�RI�D��QRQ�HPSW\��VHULHV�RI�XS�WR�����GDWD�VHWV��(DFK�GDWD�VHW�ZLOO�EH�IRUPDWWHG
DFFRUGLQJ�WR�WKH�IROORZLQJ�GHVFULSWLRQ��DQG�WKHUH�ZLOO�EH�QR�EODQN�OLQHV�VHSDUDWLQJ�GDWD�VHWV��

$�VLQJOH�GDWD�VHW�KDV���FRPSRQHQWV��
��� 6WDUW�OLQH��$�VLQJOH�OLQH���67$57�1���ZKHUH�1�LV�WKH�QXPEHU�RI�SOD\HUV�SOD\LQJ�WKLV�KDQG��QRW�LQFOXGLQJ

WKH�GHDOHU���7KHUH�ZLOO�QHYHU�EH�PRUH�WKDQ����QRQ�GHDOHU�SOD\HUV��DQG�WKH�GHDOHU�QHYHU�SOD\V�E\�KLPVHOI��
��� 'HDOHU�/LQH��$�VLQJOH�OLQH�FRQWDLQLQJ���ELQDU\�VWULQJV�RI�H[DFWO\�HLJKW�GLJLWV�VHSDUDWHG�E\�H[DFWO\�RQH

VSDFH��7KHVH�WZR�VWULQJV�UHSUHVHQW�WKH�WZR�FDUGV�LQ�WKH�GHDOHU
V�KDQG��
��� 3OD\HU�/LQH��$�VLQJOH�OLQH�FRQWDLQLQJ�1���GLJLW�ELQDU\�VWULQJV��HDFK�VHSDUDWHG�IURP�WKH�RWKHUV�E\�D�VLQJOH

VSDFH��7KHVH�UHSUHVHQW�WKH�IDFH�XS�FDUGV�RI�DOO�RI�WKH�QRQ�GHDOHU�SOD\HUV��
��� %\WH�/LQH��$�VLQJOH�OLQH�FRQWDLQLQJ�����GLJLW�ELQDU\�VWULQJV��HDFK�VHSDUDWHG�IURP�WKH�RWKHUV�E\�D�VLQJOH

VSDFH��7KHVH�UHSUHVHQW�WKH�QH[W���E\WHV�LQ�WKH�E\WH�GHFN��LQ�WKH�RUGHU�WKH\�ZLOO�EH�GUDZQ��
��� 1LEEOH�/LQH��$�VLQJOH�OLQH�FRQWDLQLQJ�����GLJLW�ELQDU\�VWULQJV��HDFK�VHSDUDWHG�IURP�WKH�RWKHUV�E\�D�VLQJOH
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