
�&RPELQDWRULDO�-HQJD� �*�*���*LIW�([FKDQJH�

�7DOL��/LOD��DQG�$DURQ�6LHJHO� �)HEUXDU\����������

�,QWURGXFWLRQ�
�-HQJD��KDUGO\�QHHGV�DQ�LQWURGXFWLRQ��2QH�RI�WKH�PRVW�SRSXODU�DQG�EHVW�NQRZQ�WDEOHWRS�JDPHV�LQ�
�WKH�ZRUOG��LW�ZDV�SXEOLVKHG�E\�/HVOLH�6FRWW�LQ������DQG�KDV�VLQFH�VROG�PRUH�WKDQ����PLOOLRQ�
�FRSLHV��

�-HQJD��LV�XVXDOO\�WKRXJKW�RI�DV�D�GH[WHULW\�JDPH��LQ��ZKLFK�FRRUGLQDWLRQ�LV�WKH�SULPDU\�
�FRPSRQHQW�RI�VNLOO��:KLOH�WKLV�LV�QR�GRXEW�WUXH���-HQJD��DOVR�KDV�VRPH�LQWHUHVWLQJ�PDWKHPDWLFDO�
�SURSHUWLHV��ZKLFK�EHFRPH�DSSDUHQW�LI�ZH�VLPSO\�GLVUHJDUG�WKH�GH[WHULW\�HOHPHQWV��

�,Q�SDUWLFXODU��OHW¶V�VXSSRVH�WKDW�WKHUH�DUH�MXVW�WZR�SOD\HUV��DQG�WKH\�KDYH�EHFRPH�VR�
�VNLOOHG�WKDW�WKH\�FDQ�H[HFXWH�DQ\�SK\VLFDOO\�IHDVLEOH�PRYH�ZLWK�SHUIHFW�DFFXUDF\����� ��:H¶OO�VKRUWO\�
�JLYH�D�SUHFLVH�GHILQLWLRQ�RI�³IHDVLEOH´���7KHQ�DW�VRPH�SRLQW�GXULQJ�WKH�JDPH��RQH�RI�WKH�SOD\HUV�
�ZLOO�HQFRXQWHU�D�SRVLWLRQ�LQ�ZKLFK�QR�UHPDLQLQJ�PRYH�LV�IHDVLEOH��$W�WKDW�SRLQW��DQ\�PRYH�DW�DOO�
�ZLOO�FDXVH�WKH�WRZHU�WR�FROODSVH��

�:H�FDQ�VLPSOLI\�D�ELW�E\�DVVXPLQJ�WKH�SOD\HUV�ZLOO��RQO\��PDNH�SK\VLFDOO\�IHDVLEOH�PRYHV��
�DQG�WKDW�DV�VRRQ�DV�D�SRVLWLRQ�DULVHV�ZKHUH�QR�VXFK�PRYH�UHPDLQV��WKH\�DJUHH�WR�HQG�WKH�JDPH�
�LPPHGLDWHO\�DQG�VLPSO\�GHFODUH�WKH�SOD\HU�ZLWK�WKH�PRYH�WR�EH�WKH�ORVHU��:LWK�WKHVH�
�DVVXPSWLRQV��WKH�ZLQQHU�LV�WKH�SOD\HU�ZKR�PDNHV�WKH�ODVW�PRYH��7KLV�LV�NQRZQ�LQ�JDPH�WKHRU\�
�DV�D��QRUPDO�SOD\�FRPELQDWRULDO�JDPH����

�:H¶OO�FDOO�WKLV�LGHDOL]HG�YDULDQW��&RPELQDWRULDO�-HQJD����DQG�LQ�WKLV�SDSHU�ZH¶OO�JLYH�D�SHUIHFW�
�ZLQQLQJ�VWUDWHJ\��7KH�VWUDWHJ\�KDV�HVVHQWLDOO\�QR�DSSOLFDWLRQ�WR�DFWXDO��-HQJD���VLQFH�HYHQ�LQ�
�JDPHV�EHWZHHQ�SOD\HUV�RI�JUHDW�VNLOO��WKH�WRZHU�LQYDULDEO\�FROODSVHV�ZHOO�EHIRUH�UHDFKLQJ�LWV�
�WKHRUHWLFDO�OLPLW���EXW�ZH�KDYH�FUHDWHG�D�VSHFLDOO\�FRQVWUXFWHG���'�
�SULQWHG�VHW�WKDW�PDNHV�LW�SRVVLEOH�WR�SOD\��&RPELQDWRULDO�-HQJD��DV�D�
�VHSDUDWH�JDPH��

�0RYH�6WUXFWXUH�
�&HUWDLQ�PRYHV�DUH�SURKLELWHG�E\�JUDYLW\��WKH\�ZLOO�LQHYLWDEO\�FDXVH�WKH�
�WRZHU�WR�FROODSVH��QR�PDWWHU�KRZ�VNLOOHG�WKH�SOD\HUV�DUH��7KH�YDULRXV�
�NLQGV�RI�SURKLELWHG�PRYHV�FDQ�EH�VHHQ�LQ�WKH�ILJXUH�RQ�WKH�ULJKW��,I�DQ\�
�OD\HU�LV�PLVVLQJ�LWV�FHQWHU�EULFN��WKHQ�WKH�WZR�RWKHU�EULFNV�RQ�WKH�OD\HU�
�FDQ�QHYHU�EH�UHPRYHG��/LNHZLVH��LI�DQ�HQG�EULFN�LV�PLVVLQJ��WKHQ�WKH�
�FHQWHU�EULFN�RQ�WKH�VDPH�OD\HU�PD\�QHYHU�EH�UHPRYHG��DOWKRXJK�LW�LV�
�VWLOO�IHDVLEOH�WR�UHPRYH�WKH�EULFN�RQ�WKH�RWKHU�HQG�RI�WKH�OD\HU��

�%\�D��IHDVLEOH�PRYH����ZH�PHDQ�DQ\�PRYH�WKDW�LV�QRW�SURKLELWHG�
�E\�RQH�RI�WKHVH�WZR�FRQVWUDLQWV��:LWK�WKLV�GHILQLWLRQ��LW�LV�HDVLO\�VHHQ�

��� �:H�DOVR�KDYH�WR�DVVXPH�WKDW�WKH�EORFNV�DUH�FRPSHWHO\�VPRRWK��SHUIHFWO\�DUUDQJHG��IUHH�RI�DQ\�
�LUUHJXODULWLHV�LQ�VL]H��DQG�VR�IRUWK��



�WKDW�HDFK�OD\HU�LV�LQGHSHQGHQW�RI�DOO�WKH�RWKHUV��0RUHRYHU��QR�SOD\HU�ZLOO�HYHU�PRYH�RQ�D�OD\HU�
�WKDW�LV�PLVVLQJ�LWV�FHQWHU�EORFN��QRU�RQH�WKDW�FRQWDLQV�RQO\�D�FHQWHU�EORFN��:H�FDQ�WKHUHIRUH�
�GLVUHJDUG�VXFK�³VWRSSHG´�OD\HUV�IURP�FRQVLGHUDWLRQ��DQG�DQ�HQWLUH��&RPELQDWRULDO�-HQJD��SRVLWLRQ�
�UHGXFHV�WR�WKUHH�LQWHJHU�SDUDPHWHUV��

�Ɣ� �P�� �WKH�QXPEHU�RI�SOD\DEOH�FRPSOHWH�OD\HUV��ZLWK�D�IXOO�FRPSOHPHQW��RI�WKUHH�EULFNV��
�Ɣ� �Q�� �WKH�QXPEHU�RI�SOD\DEOH�LQFRPSOHWH�OD\HUV��ZLWK�D��FHQWHU�EULFN�DQG�RQH�HQG�EULFN��
�Ɣ� �N�� �WKH�QXPEHU�RI�EULFNV�RQ�WKH�SDUWLDO�OD\HU�RQ�WRS��DOZD\V�������RU����

�)ROORZLQJ�VWDQGDUG��-HQJD��UXOHV��LW�LV�QHYHU�SHUPLVVLEOH�WR��SOD\�RQ�WKH�WRSPRVW�FRPSOHWH�OD\HU��
�QRU�RQ�WKH�SDUWLDO�OD\HU�DERYH�LW��DQG�VR�WKH\�DUH��QRW��FRXQWHG�LQ�WKH��FDOFXODWLRQ�RI��P��DQG��Q����

�$OVR�QRWH�WKDW��N��ZLOO�DOZD\V�EH�������RU����$V�VRRQ�DV�D�WKLUG�EULFN�LV�SODFHG�RQ�WRS��D�QHZ�
�SOD\DEOH�FRPSOHWH�OD\HU�LV�LQWURGXFHG��VR�WKDW��P�
�LQFUHDVHV�E\���DQG��N��UHVHWV�WR�����

�)RU�EUHYLW\��ZH¶OO�ZULWH��&��IRU�D�SOD\DEOH�FRPSOHWH�
�OD\HU�DQG��,��IRU�D�SOD\DEOH�LQFRPSOHWH�OD\HU��DQG�ZH¶OO�
�GHQRWH�D�W\SLFDO�SRVLWLRQ�E\�>��&��P�����,��Q������N��@��)RU�H[DPSOH��
�>��&������,������@�PHDQV�WKUHH�SOD\DEOH�FRPSOHWH�OD\HUV��IRXU�
�SOD\DEOH�LQFRPSOHWH�OD\HUV��DQG�RQH�EULFN�RQ�WRS��$�
�VWDQGDUG��-HQJD��VHW�KDV����OD\HUV��EXW�WKH�WRSPRVW�OD\HU�
�LV�LQLWLDOO\�XQSOD\DEOH��VR�WKH�LQLWLDO�SRVLWLRQ�LV�>��&�������,������@��

�1RZ�HYHU\�OD\HU�KDV�WKH�JDPH�WUHH�VKRZQ�DW�OHIW��D�
�&��FDQ�EH�WHUPLQDWHG�LPPHGLDWHO\�RU�UHSODFHG�E\�DQ��,����
�ZKLOH�IURP�DQ��,��WKH�RQO\�PRYH�LV�WHUPLQDO��7KXV�WKH�

�SRVVLEOH�PRYHV�FDQ�EH�GHVFULEHG�DV�IROORZV��ZKHUH�LW�LV�XQGHUVWRRG�WKDW�QR�SDUDPHWHU�PD\�HYHU�
�EH�GHFUHDVHG�EHORZ����

�Ɣ� �,I��N�� ���RU����HLWKHU��
�ż� �'HFUHPHQW��Q��DQG�LQFUHPHQW��N����RU� ��WDNH�IURP�DQ��,����
�ż� �'HFUHPHQW��P��DQG�LQFUHPHQW��N����RU� ��WDNH�IURP�WKH��PLGGOH�RI�D��&����
�ż� �'HFUHPHQW��P����LQFUHPHQW��N����DQG�LQFUHPHQW��Q���� ��WDNH��IURP�WKH�HQG�RI�D��&��

�Ɣ� �,I��N�� ����HLWKHU��
�ż� �'HFUHPHQW��Q����VHW��N�� ����DQG�LQFUHPHQW��P����RU� ��WDNH�IURP��DQ��,����
�ż� �6HW��N�� ����RQO\�DOORZHG�LI��P��!�����RU� ��WDNH�IURP��WKH�PLGGOH�RI�D��&��
�ż� �,QFUHPHQW��Q��DQG�VHW��N�� ����RQO\�DOORZHG�LI��P��!����� ��WDNH�IURP�WKH�HQG�RI�D��&��

�)RU�H[DPSOH��IURP�>��&������,������@��RQH�FDQ�PRYH�WR�>��&������,������@��>��&������,������@��RU�>��&������,������@��1RWH�WKDW�
�WKH�PRYHV�IRU��N�� ���DUH�VLPLODU�WR�WKH�RWKHUV��EXW�ZLWK�DQ�H[WUD�LQFUHPHQW�JLYHQ�WR��P����
�FRUUHVSRQGLQJ�WR�WKH�LQWURGXFWLRQ�RI�D�QHZ�SOD\DEOH�FRPSOHWH�OD\HU��

�7KH��3���3RVLWLRQV�
�)ROORZLQJ�VWDQGDUG�SUDFWLFH�LQ�FRPELQDWRULDO�JDPH�WKHRU\��ZH�FDOO�D�SRVLWLRQ�DQ��1���SRVLWLRQ����1��H[W�
�SOD\HU�ZLQV��LI�D�ZLQQLQJ�PRYH�H[LVWV��RWKHUZLVH�LW¶V�D��3���SRVLWLRQ����3��UHYLRXV��SOD\HU�ZLQV���&OHDUO\�



�HYHU\�SRVLWLRQ�LV�RQH�RU�WKH�RWKHU��DQG�D�SHUIHFW�ZLQQLQJ�VWUDWHJ\�PD\�EH�IRXQG�E\�FODVVLI\LQJ�
�WKH��3���SRVLWLRQV��7KLV�ZH�KDYH�GRQH�ZLWK�WKH�KHOS�RI�
�WKH��FJVXLWH��VRIWZDUH��

�7KH�HLJKW�W\SHV�RI��3���SRVLWLRQV�LQ�
�&RPELQDWRULDO�-HQJD��DUH�VKRZQ�DW�OHIW��$OO�RI�WKH�
�QXPEHUV�DUH�WR�EH�LQWHUSUHWHG�PRGXOR����IRU�
�H[DPSOH��>��&��P�����,��Q������N��@�LV�D��3���SRVLWLRQ�ZKHQHYHU�
�P��Ł��Q��Ł����PRG����DQG��N� �����

�7KHUH�LV�RQH�H[FHSWLRQ�WR�WKLV�FODVVLILFDWLRQ��ZKHQ��P��DQG��N��DUH��ERWK�H[DFWO\����+RZHYHU��
�WKLV�H[FHSWLRQDO�VLWXDWLRQ�FDQ�QHYHU�DULVH�GXULQJ�DFWXDO�SOD\��VLQFH�DQ\�PRYH�WKDW�VHWV��N��WR���
�QHFHVVDULO\�DOVR�OHDYHV��P�������:H�OHDYH�LW�DV�DQ�H[HUFLVH�WR�WKH��UHDGHU�WR�GHWHUPLQH�WKH�
�3���SRVLWLRQV�ZKHQ��P� �N� �����

�7KH�6WUDWHJ\�
�$V�ZLWK�DQ\�FRPELQDWRULDO�JDPH��WKH�ZLQQLQJ�VWUDWHJ\�LV��

�Ɣ� �$OZD\V�PRYH�WR�D��3���SRVLWLRQ��
�Ɣ� �,I�\RX�FDQ¶W��UHVLJQ��RU�KRSH�\RXU�RSSRQHQW�PDNHV�D�PLVWDNH���

�7KH�VWUDWHJ\�LV�HDVLHU�WR�UHPHPEHU�LI�VWDWHG�LQ�D�VOLJKWO\�GLIIHUHQW�IRUP��

�Ɣ� �,I�WKHUH�DUH�QR�EULFNV�RQ�WRS����N�� �����SOD\�WR�OHDYH��&������,����RU��&������,�����
�Ɣ� �,I�WKHUH�LV�RQH�EULFN�RQ�WRS����N�� �����SOD\�WR�OHDYH��&������,����RU��&������,����RU��&������,�����
�Ɣ� �,I�WKHUH�DUH�WZR�EULFNV�RQ�WRS����N�� �����SOD\�WR�OHDYH��&������,����RU��&������,����RU��&������,�����

�0HPRUL]H�WKLV�VWUDWHJ\��DQG�\RX�FDQ�SOD\�SHUIHFW��&RPELQDWRULDO��-HQJD����7KHQ�DOO�\RX�KDYH�WR�GR�
�LV�GHYHORS�IODZOHVV�FRRUGLQDWLRQ��DQG�\RX�FDQ�PDVWHU��-HQJD��DV�ZHOO��

�$�3URRI�
�+HUH¶V�D�VLPSOH�YLVXDO�SURRI�WKDW�WKH�VWUDWHJ\�ZRUNV��7R�SURYH�WKDW�WKH�FODVVLILFDWLRQ�RI�
�3���SRVLWLRQV�LV�FRUUHFW��ZH�PXVW�VKRZ�WKDW��

�Ɣ� �)URP�D�JLYHQ��1���SRVLWLRQ��WKHUH�LV�DW�
�OHDVW�RQH�PRYH�WR�D��3���SRVLWLRQ��

�Ɣ� �)URP�D�JLYHQ��3���SRVLWLRQ���HYHU\��PRYH�
�LV�WR�DQ��1���SRVLWLRQ��

�7KH�GLDJUDP�RQ�WKH�ULJKW�JLYHV�WKH�SURRI��7KH�
�ER[�DW�URZ��P����FROXPQ��Q��FRQWDLQV�DOO�WKH�
�YDOXHV�RI��N��IRU�ZKLFK�>��&��P�����,��Q������N��@�LV�D�
�3���SRVLWLRQ��)URP�D�SRVLWLRQ�ZLWK��N�� ���RU����
�RQH�FDQ�³PRYH´�ZHVW��QRUWK��RU�QRUWKHDVW�RQ�

�>&������,������@� �>&������,������@� �>&������,������@�

�>&������,������@� �>&������,������@� �>&������,������@�

�>&������,������@� �>&������,������@�



�WKH�SLFWXUH��IURP�D�SRVLWLRQ�ZLWK��N�� ����RQH�FDQ�PRYH�HDVW�RU��VRXWKZHVW��RU�VLPSO\�VWD\�SXW��
�0RYHV�WKDW�VWUD\�IURP�WKH�GLDJUDP�³ZUDS�DURXQG´�WR�WKH�RWKHU�VLGH��

�7KH��3��DQG��1��UHFXUUHQFHV�DUH�HDVLO\�YHULILHG�IURP��WKH�GLDJUDP��7KH�EDVH�FDVHV��P�� ���
�DQG�RU��Q� ����PXVW�EH�FKHFNHG�VHSDUDWHO\��VLQFH�LQ��WKRVH�FDVHV�VRPH�RI�WKH�RSWLRQV�DUH�
�SURKLELWHG���$QG�DV�PHQWLRQHG�DERYH��WKH�VSHFLILF�FDVH��P�� �����N�� ���LV�QRW�LQFRUSRUDWHG�LQWR�WKH�
�GLDJUDP��VLQFH�LW�FDQ�QHYHU�DULVH�GXULQJ�DFWXDO�SOD\���

�$�&RPELQDWRULDO�-HQJD�6HW�
�,Q�DQ�DFWXDO�JDPH�RI��-HQJD����RXU�VWUDWHJ\�LV�RQO\�KHOSIXO�LI�WKH�SOD\HUV�DUH�DEOH�WR�H[HFXWH�HYHU\�
�IHDVLEOH�PRYH�IODZOHVVO\��,Q�WKH�UHDO�ZRUOG��WKLV�LV�RI�FRXUVH�QHYHU�WKH�FDVH��,QVRIDU�DV��-HQJD��LV�

�FRQFHUQHG��WKH�VWUDWHJ\�LV�PRUH�RI�D�
�PDWKHPDWLFDO�FXULRVLW\�WKDQ�DQ\WKLQJ�WKDW�
�PLJKW�EH�XVHIXO�LQ�FRPSHWLWLRQ��

�,Q�RUGHU�WR�PRUH�HDVLO\�H[SORUH�WKH�
�PDWKHPDWLFV�RI��-HQJD����ZH¶YH�FUHDWHG�D�
�VSHFLDOO\�FRQVWUXFWHG���'�SULQWHG�
�&RPELQDWRULDO�-HQJD��VHW��,W�XVHV�D�V\VWHP�
�RI�VWDELOL]LQJ�SODWHV�WR�UHGXFH�WKH�GH[WHULW\�
�FRPSRQHQW��VR�WKDW�LW�LV�HDV\�WR�H[HFXWH�
�DQ\��IHDVLEOH��PRYH��ZKHUHDV��LQIHDVLEOH�
�RQHV�VWLOO�FDXVH�WKH�SODWHV�WR�FROODSVH��

�,I�\RX�KDYH�D��'�SULQWHU�DQG�ZDQW�WR�
�SULQW�\RXU�RZQ�FRS\��VFDQ�WKH�45�FRGH�DW�
�WKH�ERWWRP�RI�WKLV�SDJH�IRU�D�OLQN�WR�WKH�SULQW�
�ILOHV��67/V���

�7KDW¶V�$OO��
�6FDQ�WKLV�45�FRGH�IRU�PRUH��&RPELQDWRULDO�-HQJD��UHVRXUFHV��
�LQFOXGLQJ�D�UXOHV�VKHHW�DQG�D�OLQN�WR�WKH��'�SULQW�ILOHV��

�([HUFLVHV��

���� �,V�WKH�VWDUWLQJ�SRVLWLRQ�>��&�������,������@�D��3���SRVLWLRQ�RU�DQ�
�1���SRVLWLRQ"�

���� �,I�LW¶V�DQ��1���SRVLWLRQ��ZKDW�LV�WKH�ZLQQLQJ�PRYH"�,I�LW¶V�D�
�3���SRVLWLRQ��ZKDW�LV�WKH�ZLQQLQJ�UHVSRQVH�WR�HDFK�
�SRVVLEOH�RSHQLQJ�PRYH"�

�$FNQRZOHGJHPHQW�

�:H�ZLVK�WR�WKDQN�WKH�/RVW�,JXDQD�5HVRUW�LQ�$UHQDO��&RVWD�5LFD�IRU�WKH�JLDQW�VL]HG�-HQJD�VHW�LQ�
�WKHLU�OREE\��ZKLFK�SURYLGHG�WKH�LQVSLUDWLRQ�IRU�WKLV�ZRUN��


