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SRVLWLRQV��ZKLFK�LQFOXGHV�*���E���͕

/HPPD�����$W�PRVW�RQH�RI�D��E���DE���E���DE���E�E���DE�E�«�UHVXOWV�LQ�D�3�RXWFRPH�

ZKHQ�DGGHG�WR�JDPH�*��

3URRI���$OO�RI�WKRVH�YDOXHV�FDQ�EH�UHSUHVHQWHG�E\�D�VLQJOH�VWDFN�RI�VWRQHV���/HW�+�

UHSUHVHQW�WKH�ILUVW��VPDOOHVW��VWDFN�VXFK�WKDW�*���+�LV�D�3�RXWFRPH���)RU�HDFK�-�!�+��*�

��+�LV�DQ�RSWLRQ�RI�*���-���7KXV�*���-�KDV�D�3�RSWLRQ�DQG�PXVW�EH�DQ�1�SRVLWLRQ��͕

7KHRUHP�����:KHQ�GHWHUPLQLQJ�WKH�RXWFRPHV�RI�JDPH�*�DGGHG�WR�WKH�SUHYLRXVO\�

GHWHUPLQHG�JDPHV��D��E��E���HWF��DW�PRVW�WZR�RI�WKH�RXWFRPHV�DUH�3�DQG�WKH�UHVW�DUH�1��

3URRI���/HPPD���DQG�/HPPD���DUH�DQ�H[KDXVWLYH�OLVW�RI�WKH�RSWLRQV�WKDW�FDQ�EH�DGGHG�

WR�*��VR�DW�PRVW�RQH�IURP�/HPPD���DQG�DW�PRVW�RQH�IURP�/HPPD���LPSOLHV�WKDW�DW�

PRVW�WZR�RI�WKH�RXWFRPHV�ZLOO�EH�3��͕

�

7KHRUHP���LV�QRW�D�QHFHVVDU\�HOHPHQW�LQ�WKH�DWWHPSWHG�SURRI�RI�(QG1LP�

EHLQJ�WDPH���,QVWHDG�LW�ZDV�DQ�LQWHUHVWLQJ�UHVXOW�WKDW�PHULWV�D�VOLJKW�GHYLDWLRQ�IURP�WKH�

XOWLPDWH�JRDO�



7KHRUHP����$�JDPH�RI�>��Q��@��ZKHUH�Q�!����LV�HTXLYDOHQW�WR�E���

3URRI���:KHQ�IDFHG�ZLWK�WKH�JDPH�>��Q��@��WKH�ILUVW�SOD\HU��OHW
V�FDOO�KHU�$OLFH��RQO\�

KDV�RQH�RSWLRQ��UHPRYH�D�VWDFN�ZLWK�RQH�ER[���7KH�VHFRQG�SOD\HU��OHW
V�FDOO�KLP�%RE��

FDQ�UHVSRQG�DQG�ZLQ�E\�UHPRYLQJ�WKH�HQWLUH�VWDFN�RI�Q�ER[HV��ZKLFK�IRUFHV�$OLFH�WR�

WDNH�WKH�ODVW�ER[���7KXV�>��Q��@���ĭ������ (�>��Q��@�LV�3���

1RZ�H[DPLQH�WKH�JDPH�RI�>��Q��@���ĭ���E����6LQFH�DQ\�E��JDPH�KDV�WKH�VDPH�

RXWFRPH�ZKHQ�DGGHG�WR�DQRWKHU�JDPH��ZH�FDQ�XVH�>���@�WR�UHSUHVHQW�E����+HQFH�ZKHQ�

IDFHG�ZLWK�>��Q��@���>���@�$OLFH�KDV�WKUHH�RSWLRQV�IRU�UHPRYLQJ�ER[HV���

D��>Q��@���>���@�

%RE�FRXOG�ZLQ�E\�UHPRYLQJ�Q���ER[HV�IURP�WKH�ILUVW�VWDFN�LQ�WKH�ILUVW�URZ���7KLV�

OHDYHV�D����E�� �����E�� �E���ZKLFK�LV�D�3�SRVLWLRQ�

E��>��Q��@���>�@

�:H�KDYH�DOUHDG\�GHWHUPLQHG�WKDW�>��Q��@�LV�D�3�SRVLWLRQ��VR�%RE�ZRXOG�UHVSRQG�E\�

UHPRYLQJ�WKH�VLQJOH�VWDFN�RI�WZR�ER[HV��

F��>��Q��@���>���@

%RE�FDQ�ZLQ�E\�UHPRYLQJ�RQH�ER[�IURP�WKH�VHFRQG�VWDFN�LQ�WKH�VHFRQG�URZ���7KLV�

OHDYHV�>��Q��@���>���@� (�>��Q��@���ĭ���D��� (�>��Q��@���ĭ������ (�>��Q��@�

6LQFH�DOO�RI�$OLFH¶V�RSHQLQJ�RSWLRQV�UHVXOW�LQ�%RE�ZLQQLQJ�WKH�JDPH��>��Q��@���

ĭ���E���LV�DOVR�D�3�SRVLWLRQ���%\�/HPPDV���DQG����WKH�UHPDLQGLQJ�JDPHV�LQ�7��DGGHG�

WR�>��Q��@�PXVW�UHVXOW�LQ�DQ�1�RXWFRPH���7KHUHIRUH�WKH�RXWFRPHV�RI�>��Q��@�PDWFK�WKH�

RXWFRPHV�RI�E��DQG�ĭ�>��Q��@�� (�E���͕



1RWLFH�WKDW�/HPPD���DQG�/HPPD���HOLPLQDWH�D�ORW�RI�SRVVLEOH�FRPELQDWLRQV�

RI�RXWFRPHV�IURP�WKH�FROOHFWLRQ�RI�(QG1LP�JDPHV��ZKLFK�OHDGV�WR�WKH�TXHVWLRQ��,V�LW�

SRVVLEOH�WR�HOLPLQDWH�WKH�UHPDLQLQJ�H[WUDQHRXV�FRPELQDWLRQV�RI�RXWFRPHV�DQG�GHFODUH�

(QG1LP�WDPH�IRU�DQ\�ILQLWH�QXPEHU�RI�ER[HV"��,Q�RUGHU�IRU�WKLV�WR�KDSSHQ��ZH�QHHG�

WKH�IROORZLQJ�OHPPD�DQG�WKH�SURRI�RI�WKH�IROORZLQJ�FRQMHFWXUH�

/HPPD�����)RU�DQ\�JDPH�*��WKHUH�H[LVWV�DW�OHDVW�RQH�JDPH�+�VXFK�WKDW�*���+�LV�D�3�

SRVLWLRQ�

3URRI���)RU�DQ\�JDPH�*��*���*�LV�D�3�SRVLWLRQ�ZLWK�WKH�H[FHSWLRQ�RI�*� �D�RU�*� �

����,Q�RUGHU�WR�VKRZ�WKLV��VLPSO\�UHIHU�WR�WKH�PHWKRG�RI�ZLQQLQJ�IRU�PLVqUH�QLP���7KH�

VHFRQG�SOD\HU�VLPSO\�PDWFKHV�WKH�ILUVW�SOD\HU¶V�PRYHV�XQWLO�WKHUH�DUH�RQO\�VWDFNV�RI�

]HUR�DQG�RQH�ER[HV�UHPDLQLQJ���)RU�WKH�FDVHV�RI�*� �D�RU�*� ����UHIHU�WR�7DEOH���͕

1RWLFH�WKDW�/HPPD���GRHV�QRW�KHOS�GHILQH�ZKDW�*�LV�HTXLYDOHQW�WR��LW�RQO\�JXDUDQWHHV�

WKDW�WKHUH�LV�QR�JDPH�WKDW�DOZD\V�UHVXOWV�LQ�D�1�RXWFRPH�ZKHQ�DGGHG�WR�DQRWKHU�JDPH�

&RQMHFWXUH���2QH�RI�����*� �*�DQG�D���*�LV�D�3�SRVLWLRQ�LI�DQG�RQO\�LI�RQH�RI�E����*�

DQG�DE����*�LV�D�3�SRVLWLRQ��

7KH�SURRI�RI�WKLV�SURSRVLWLRQ�ZRXOG�EH�VXIILFLHQW�WR�SURYH�WKDW�(QG1LP�LV�

WDPH���7KH�SURRI�LQ�FRPELQDWLRQ�ZLWK�SUHYLRXV�WKHRUHPV�ZRXOG�DOVR�HOLPLQDWH�WKH�

QHHG�IRU�7KHRUHP�����8QIRUWXQDWHO\�VXFK�D�SURRI�KDV�QRW�EHHQ�FRPSOHWHG�EHFDXVH�

KHUH�DQRWKHU�GLIILFXOW\�ZKHQ�XVLQJ�PLVqUH�SOD\�LQVWHDG�RI�QRUPDO�SOD\�DULVHV���,Q�

QRUPDO�SOD\��LW�LV�XVXDOO\�VXIILFLHQW�WR�NQRZ�WKH�RXWFRPHV�RI�WZR�JDPHV�LQ�RUGHU�WR�

GHWHUPLQH�WKH�RXWFRPH�RI�WKHLU�VXP��VHH�7DEOH������,Q�PLVqUH�SOD\��WKHUH�DUH�QR�VXFK�



JXDUDQWHHV���$�TXLFN�ZD\�WR�YHULI\�WKLV�LV�WR�UHIHU�WR�7DEOH���

D� � 3 1 E� � 3 1
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7DEOH����:KHQ�DGGLQJ�JDPHV�ZLWK�NQRZQ�RXWFRPHV�LQ�QRUPDO�SOD\��D����VRPH�RI�WKH�
UHVXOWLQJ�RXWFRPHV�DUH�NQRZQ��EXW�LQ�PLVqUH�SOD\��E����QRQH�RI�WKHVH�FRPELQDWLRQV�DUH�

FHUWDLQ�

7KHRUHP����,I�*���DE���RU�*���E���LV�3��WKHQ�*���E���DE���E���DE���E�E���DE�E�«�DUH�1�

SRVLWLRQV��

3URRI���5HFDOO�WKDW�ĭ�
P�� �DF�E�F�E�F��ZKHUH�«F�F�F��LV�P�LQ�ELQDU\���7KHQ�IRU�WDPH�

JDPH�DF�E�F�E�F��FDQ�EH�UHSUHVHQWHG�E\�D�VLQJOH�VWDFN�RI�P�ER[HV���$OVR�QRWH�WKDW�ZKHQ�

GHDOLQJ�ZLWK�D�JDPH�WKDW�FRQVLVWV�RI�RQO\�WZR�VWDFNV�RI�ER[HV��WKH�SOD\HUV�DUH�DEOH�WR�

PRYH�ZLWK�ERWK�VWDFNV���7KHUHIRUH�WKH�YDOXH�RI�WKH�JDPH�LV�WKH�VXP�RI�WKH�YDOXHV�RI�

WKH�WZR�VWDFNV���

$VVXPH�WKDW�*���DE���LV�3���2EVHUYH�WKDW�DE���FDQ�EH�DQ�RSWLRQ�RI�E���DE���E�E���

DE�E�«��
���
���
���
�«��E\�ZULWLQJ�WKRVH�JDPHV�DV�WKH�VXP�RI�WZR�VWDFNV���/HW�+�

EH�D�JDPH�IURP�E���DE���E�E���DE�E�«��6LQFH�QRQH�RI�WKHVH�KDYH�D�VTXDUHG�WHUP��EQ�� �

E�����ZH�NQRZ�WKDW�+�FDQ�EH�D�VLQJOH�VWDFN���$Q�HTXLYDOHQW�JDPH�-�FDQ�EH�FUHDWHG�WKDW�

FRQVLVWV�RI�H[DFWO\�WZR�VWDFNV��VWDFN�$�DQG�VWDFN�%���/HW�VWDFN�$�HTXDO�DE��DQG�VWDFN�

%�HTXDO�JDPH�+���D���,I�+�FRQWDLQV�D�E��WHUP��UHPRYH�LW�IURP�VWDFN�%��RWKHUZLVH�DGG�LW�

WR�VWDFN�%���7KLV�JXDUDQWHHV�WKDW�VWDFN�%�KDV�DW�OHDVW�IRXU�ER[HV�DQG�JDPHV�-�DQG�+�DUH�

HTXLYDOHQW���7KH�ZD\�-�ZDV�GHVLJQHG��DE��E�� �DE���LV�DQ�RSWLRQ�RI�-���6LQFH�*���DE���LV�

3�DQG�DQ�RSWLRQ�RI�*���-��WKHQ�*���-�LV�1���1RWH�WKDW�ĭ�>����@���>�@�� (�DE�����E�� �DE��

FDQ�EH�WXUQHG�LQWR�DE���E\�UHPRYLQJ�D�VWDFN�RI�WZR�ER[HV�DQG�ĭ�>����@���>�@�� (�E�����



E�� �E��FDQ�EH�WXUQHG�LQWR�DE���E\�UHPRYLQJ�D�VLQJOH�ER[��+HQFH�*���E��DQG�*���DE��DUH�

DOVR�1�SRVLWLRQV�

1RZ�DVVXPH�WKDW�*���E���LV�3���$�VLPLODU�DUJXPHQW�IROORZV�H[FHSW�EHJLQ�ZLWK�

VWDFN�$�HTXDO�WR�E��DQG�VWDFN�%�HTXDO�WR�+���,Q�WKH�VSHFLDO�FDVHV�UHPRYH�WKH�VWDFN�RI�

WKUHH�ER[HV�IURP�>����@���>�@�DQG�UHPRYH�D�VWDFN�RI�WZR�ER[HV�IURP�>����@���>�@��͕

7KLV�OHDYHV�IRXU�VSHFLDO�FDVHV�DV�OLVWHG�EHORZ�LQ�7DEOH�����7KHVH�FDVHV�DUH�WKH�

RQO\�UHPDLQLQJ�SRVVLELOLWLHV�IRU�ZLOG�JDPHV�WR�RFFXU�LQ�(QG1LP���,I�LW�FDQ�EH�VKRZQ�

WKDW�WKHVH�SRVLWLRQV�FDQQRW�RFFXU�LQ�(QG1LP��WKHQ�(QG1LP�LV�WDPH�IRU�DQ\�QXPEHU�RI�

ER[HV��
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7DEOH����7KH�UHPDLQLQJ�RXWFRPH�FRPELQDWLRQV�WKDW�PD\�RU�PD\�QRW�RFFXU�LQ�(QG1LP�

,9��2WKHU�*DPHV

7KH�PLVqUH�YDULDWLRQV�RI�RWKHU�JDPHV�ZHUH�DOVR�LQYHVWLJDWHG�LQFOXGLQJ�ERWK�

WKH�SDUWL]DQ�DQG�LPSDUWLDO�YHUVLRQV�RI�PD]H�DQG�PDL]H��DQG�WRSSOLQJ�GRPLQRHV���

7RSSOLQJ�GRPLQRHV�LV�D�JDPH�WKDW�LV�VHW�XS�ZLWK�D�URZ�RI�GRPLQRHV�WKDW�DUH�

WUDGLWLRQDOO\�FRORUHG�EODFN�RU�ZKLWH�WR�UHSUHVHQW�ZKLFK�SOD\HU�PD\�XVH�WKHP��DV�ZHOO�

DV�JUD\�WR�UHSUHVHQW�ERWK�SOD\HUV�EHLQJ�DEOH�WR�XVH�WKHP���2Q�D�SOD\HUV�WXUQ��KH�VKH�

VHOHFWV�D�GRPLQR�DQG�NQRFNV�LW�WR�WKH�OHIW�RU�ULJKW�ZKLFK�DOVR�NQRFNV�RYHU�DQ\�RI�WKH�

RWKHU�GRPLQRHV�WR�WKH�OHIW�RU�ULJKW���:KHQ�SOD\LQJ�ZLWK�PRUH�WKDQ�RQH�JDPH��WKH�



GRPLQRHV�IURP�RQH�JDPH�GR�QRW�DIIHFW�WKH�GRPLQRHV�LQ�WKH�RWKHU�JDPHV�>�@���)RU�

LPSDUWLDO�WRSSOLQJ�GRPLQRHV��DOO�GRPLQRHV�DUH�JUH\���WKH�JDPH�LV�LGHQWLFDO�WR�QLP���

7KH�SOD\HU�FDQ�FKRRVH�WR�UHPRYH�D�VSHFLILF�QXPEHU�RI�GRPLQRHV�IURP�D�URZ�MXVW�

OLNH�KH�VKH�FRXOG�FKRRVH�WR�UHPRYH�D�VSHFLILF�QXPEHU�RI�VWRQHV�IURP�D�QLP�KHDS���

7KHUHIRUH�LPSDUWLDO�WRSSOLQJ�GRPLQRHV�LV�WDPH���6LPLODUO\��WKH�SDUWL]DQ�YHUVLRQ�RI�

WRSSOLQJ�GRPLQRHV�ZRXOG�EH�LGHQWLFDO�WR�SDUWL]DQ�QLP�ZKHUH�WKH�VWRQHV�DUH�UHIHUUHG�WR�

DV�VWDFNV�ZLWK�D�VSHFLILF�RUGHU�LQVWHDG�RI�JHQHULF�KHDSV�

0D]H�LV�D�JDPH�WKDW�LV�SOD\HG�RQ�DQ�DQJOHG�JULG���7KH�HGJHV�RI�WKH�JULG�DUH�

ZDOOV��DQG�RWKHU�ZDOOV�PD\�EH�DGGHG�ZLWKLQ�WKH�JULG���7KH�JDPH�LV�SOD\HG�ZLWK�D�

PDUNHU�VRPHZKHUH�RQ�WKH�JULG��2QH�SOD\HU�FDQ�RQO\�PRYH�WKH�PDUNHU�GRZQ�WRZDUGV�

WKH�OHIW��DQG�WKH�RWKHU�FDQ�RQO\�PRYH�LW�GRZQ�WRZDUGV�WKH�ULJKW��XQOHVV�DQ�LPSDUWLDO�

YHUVLRQ�LV�SOD\HG��WKHQ�ERWK�SOD\HUV�PD\�PRYH�LQ�HLWKHU�GLUHFWLRQ����7KH�PDUNHU�FDQ�

EH�PRYHG�DQ\�QXPEHU�RI�VSDFHV�LQ�RQH�WXUQ��DV�ORQJ�DV�WKH\�DUH�LQ�WKH�VDPH�GLUHFWLRQ���

7KH�JDPH�HQGV�ZKHQ�WKH�PDUNHU�FDQQRW�PRYH�EHFDXVH�LW�LV�EORFNHG�E\�D�ZDOO���0DL]H�

LV�D�YDULDWLRQ�WKDW�UHVWULFWV�PRYHPHQW�WR�RQH�VSDFH�SHU�WXUQ���:KHQ�PD�L�]H�JDPHV�

DUH�UHVWULFWHG�WR�SODLQ�UHFWDQJXODU�ERDUGV��VLPSOH�SDWWHUQV�DULVH�LQ�WKH�JDPH�YDOXHV�IRU�

ERWK�WKH�SDUWL]DQ�DQG�LPSDUWLDO�YHUVLRQV��KRZHYHU�WKH�PRUH�LQWHUHVWLQJ�PD�L�]H�JDPHV�

DUH�RQ�QRQ�UHFWDQJXODU�ERDUGV�DQG�RU�ERDUGV�ZLWK�ZDOOV���7KHVH�ZHUH�PRUH�GLIILFXOW�WR�

LQYHVWLJDWH



9��&RQFOXVLRQ

7KH�PLVqUH�YHUVLRQ�RI�VHYHUDO�QRQ�RFWDO�JDPHV�KDV�EHHQ�LQYHVWLJDWHG��ZLWK�

WKLV�IRFXV�RQ�WKH�JDPH�RI�(QG1LP���7KURXJK�DQ�H[KDXVWLYH�OLVW��WKH�JDPH�RI�(QG1LP�

KDV�EHHQ�SURYHQ�WDPH�IRU�DOO�JDPHV�FRQWDLQLQJ�D�PD[LPXP�RI�VHYHQ�ER[HV���)XUWKHU�

H[DPLQDWLRQ�RI�(QG1LP�HOLPLQDWHG�DOO�EXW�IRXU�SRVVLEOH�JDPHV��EDVHG�RQ�RXWFRPHV�

ZKHQ�VXPPHG�ZLWK�RWKHU�JDPHV��WKDW�FRXOG�SUHYHQW�(QG1LP�IURP�EHLQJ�HQWLUHO\�

WDPH���0RUH�UHVHDUFK�LV�QHFHVVDU\�WR�GHWHUPLQH�ZKHWKHU�RU�QRW�WKRVH�JDPHV�H[LVW�LQ�

(QG1LP���,I�WKH\�GR�H[LVW��WKHQ�LW�ZRXOG�DOVR�EH�ZRUWK�GHWHUPLQLQJ�H[DFWO\�ZKDW�WKH�

HTXLYDOHQFH�FODVV�HV��RI�WKH�FRUUHVSRQGLQJ�JDPHV�ORRN�OLNH�

7KH�H[SDQVLRQ�RI�WKH�LGHD�RI�WKH�PLVqUH�TXRWLHQW�IRU�SDUWL]DQ�JDPHV�VKRXOG�

DOVR�EH�IXUWKHU�LQYHVWLJDWHG���$�SDUWL]DQ�PLVqUH�QLP�ZRXOG�KDYH�WR�EH�FOHDUO\�GHILQHG�

DQG�VWXGLHG�WR�GHWHUPLQH�LI�WKH�WHUPV�WDPH�DQG�ZLOG�FRXOG�VWLOO�DSSO\�WR�SDUWL]DQ�

JDPHV���,W�LV�DOVR�LPSRUWDQW�WR�QRWH�WKDW�MXVW�DV�WKH�PH[�UXOHV�FKDQJH�ZKHQ�GHDOLQJ�

ZLWK�LPSDUWLDO�PLVqUH�JDPHV��WKH�VLPSOLILFDWLRQ�UXOHV�FKDQJH�ZKHQ�GHDOLQJ�ZLWK�

SDUWL]DQ�PLVqUH�JDPHV�
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>�@ 6LHJHO��$DURQ�1��0LVHUH�*DPHV�DQG�0LVHUH�4XRWLHQWV��/HFWXUH�1RWHV�HG���

�������KWWS���DU[LY�RUJ�DEV�PDWK����������KWWS���PLVHUHJDPHV�RUJ�!��
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