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%XW�IURP�HTXDWLRQ���������FRV�T  �FRV�L���FRV�/��WKHUHIRUH��������EHFRPHV�� �> @��LFRV��/FRVK5 RG�R�GWRS ZZZ�Z Z UDGLDQV�V��� ������
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)LJXUH����� *HRPHWU\�IRU�RUELW�VSKHUH�FDOFXODWLRQV��6HH�WH[W�IRU�GHWDLOV�7R�FDOFXODWH�WKH�UHODWLYH�DQJXODU�VSHHG�WKH�VLGHUHDO�FRPSRQHQW�LV�IRXQG�ILUVW��WKLVLV� REWDLQHG� E\� FDOFXODWLQJ� WKH� GHFOLQDWLRQ� RI� WKH� SRLQW� =�� VLQFH� DV� EHIRUH� WKHPDJQLWXGH�RI�VLGHUHDO�PRWLRQ�GXH�WR�WKH�(DUWK¶V�URWDWLRQ�GHSHQGV�RQ�WKH�GHFOLQDWLRQE\� ZR  � ZVLG FRV� G�� 7KH� GHFOLQDWLRQ� LQ� TXHVWLRQ� KRZHYHU� LV� WKH� WRSRFHQWULFGHFOLQDWLRQ��ZKLFK�LQ�WKH�FDVH�RI�DQ�(DUWK�VDWHOOLWH�PD\�EH�PDQ\�GHJUHHV��XS�WR�����GLIIHUHQW� IURP� WKH� GHFOLQDWLRQ� DV� YLHZHG� IURP� WKH� (DUWK¶V� FHQWUH� �JHRFHQWULFGHFOLQDWLRQ���7KLV�LV�D�WRSRFHQWULF�SDUDOOD[�HIIHFW�FDXVHG�E\�WKH�ILQLWH�UDGLXV�RI�WKH(DUWK��)RU�DVWURQRPLFDO�ZRUN��ZKHUH�WKH�GLVWDQFH�WR�WKH�REVHUYHG�REMHFW�LV�!!�UH��WKHSDUDOOD[�HIIHFW�LV�VOLJKW��DPRXQWLQJ�WR�MXVW�D�IHZ�VHFRQGV�RI�DUF�IRU�WKH�SODQHWV��DQGDOPRVW����IRU�WKH�0RRQ�7KH�FDOFXODWLRQ�WR�ILQG�WKH�WRSRFHQWULF�GHFOLQDWLRQ�SURFHHGV�ILUVW�ZLWK�ILQGLQJ�WKH
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DOLJQHG�ZLWK�WKH�FHOHVWLDO�VSKHUH��L�H��WKH�FHOHVWLDO�HTXDWRU�OLHV�LQ�WKH�$<�SODQH��ZLWK$ SRLQWLQJ� WR� WKH� YHUQDO� HTXLQR[�� WKRXJK� VWULFWO\� VSHDNLQJ� WKLV� LV� QRW� QHFHVVDU\��DQG�3�SRLQWLQJ�WR�WKH�QRUWK�FHOHVWLDO�SROH�7KH�GHEULV� LV�DW�SRLQW�4�� WKH�REVHUYHU�DW�SRLQW�2�DQG� WKH�FHQWUH�RI� WKH�(DUWK�DWSRLQW�&��7KH�JHRFHQWULF�GHFOLQDWLRQ�IRXQG�LQ�HTXDWLRQ��������DQG�GHSLFWHG�LQ�)LJXUH���� LV�VKRZQ�DV�GJ ZKLOH� WKH� WRSRFHQWULF�GHFOLQDWLRQ� LV�GW��7KH� ORFDO�QRQ�URWDWLQJFRRUGLQDWH�V\VWHP�DW�2�KDV�D[HV�SDUDOOHO�WR�WKH�FHQWUDO�D[HV��3HUSHQGLFXODUV�IURP�4DQG�2��4%�	�2'�UHVSHFWLYHO\��DUH�GURSSHG�WR�WKH�FHOHVWLDO�HTXDWRULDO�SODQH�DQG�E\GHILQLWLRQ�WKH�DQJOHV��&%4�DQG��&'2�DUH�ERWK�����
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)LJXUH����� 7RSRFHQWULF�SDUDOOD[�FRUUHFWLRQ7KH�WULDQJOHV�'&%4�DQG�'&'2�DUH�ERWK�VROYDEOH�KRZHYHU��VLQFH�WKH�K\SRWHQXVHRI�ERWK�DUH�5�DQG�UH UHVSHFWLYHO\��7KHUHIRUH�WKH�KHLJKW�DERYH�WKH�FHOHVWLDO�HTXDWRULDOSODQH�RI�WKH�REVHUYHU��'2��LV�JLYHQ�VLPSO\�E\�'2� �UH VLQ�/��DQG�WKDW�RI�WKH�GHEULVLV� %4�  � 5� VLQ� GJ �� 6LQFH� 4%� DQG� 2'� DUH� SDUDOOHO�� WKH� GLVWDQFH� DERYH� WKH� ORFDOFHOHVWLDO�HTXDWRULDO�SODQH�DW�2�LV�VLPSO\�4$� ��4%���2'���7KLV�PDNHV�WKH�WULDQJOH'$24�VROYDEOH�VLQFH�WKH�K\SRWHQXVH�24�LV�DOVR�NQRZQ��EHLQJ�WKH�REVHUYHU�GHEULVGLVWDQFH��V���7KHUHIRUH�WKH�WRSRFHQWULF�GHFOLQDWLRQ�GW LV�JLYHQ�E\�
������

»¼º«¬ª G 
»¼º«¬ª G

V /VLQ�U�VLQ�5VLQ
V4$VLQ

HJ��
��W

������



����
*LYHQ� WKLV� GHFOLQDWLRQ�� WKH�PDJQLWXGH� RI� VLGHUHDO�PRWLRQ� DW� WKDW� ORRN� DQJOH� LVWKHUHIRUH�ZR  �ZVLG FRV� GW�� 7KH� UHODWLYH� DQJXODU� VSHHG� LV� IRXQG� DV� EHIRUH� E\� WKHFRVLQH� UXOH� LQ� )LJXUH� ����� 7KH� DQJXODU� VSHHG� RI� GHEULV� DW� D� QRQ�]HQLWK� FORVHVWDSSURDFK�LV�VKRZQ�LQ�)LJXUH�������)LJXUH����� DQG�)LJXUH����� IRU�D�UDQJH�RI�GHEULVKHLJKWV�DQG�]HQLWK�GLVWDQFHV�1RQ�]HQLWK�$QJXODU�6SHHG�����NP�&LUFXODU�2UELW
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)LJXUH�������6DPH�DV�IRU�)LJXUH����� EXW�IRU�RUELWDO�KHLJKW�RI�������NP�
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,W� FDQ�EH� VHHQ� LQ�)LJXUH����� WKDW� WKH� HIIHFW� RI� FKDQJLQJ�RUELW� LQFOLQDWLRQ� LV� WRLQFUHDVH�ZWRS IRU�UHWURJUDGH�RUELWV��7KH�HIIHFW�RI�LQFOLQDWLRQ�LV�VPDOO�FRPSDUHG�WR�WKHDEVROXWH�YDOXH�RI ZWRS��7KLV� LV�EHFDXVH� WKH�JHRFHQWULF�DQJXODU� VSHHG�ZG LQ�/(2� LVPXFK�JUHDWHU�WKDQ�ZR��VR�WKH�LQFOLQDWLRQ�LQGXFHG�DQJXODU�GLIIHUHQFH�DW�WKH�]HQLWK�KDVOLWWOH�HIIHFW��7KH�SDWWHUQ�LV�UHSHDWHG�IXUWKHU�IURP�WKH�]HQLWK��EXW�IRU�ORZHU�DEVROXWHYDOXHV�GXH�WR�IRUHVKRUWHQLQJ�7KH�RYHUDOO�SDWWHUQ�LV�VLPLODU�LQ�)LJXUH�������EXW�WKH�UHODWLYH�HIIHFW�RI�LQFUHDVLQJLQFOLQDWLRQ�LV�JUHDWHU�IRU� WKHVH�FXUYHV��EHFDXVH�ZG LV�VPDOOHU�ZKLOH�ZR UHPDLQV� WKHVDPH��)RU�QHDU�*62�RUELWV�KRZHYHU��ZKHUH�ZG a�ZR�� WKH�HIIHFWV�RI� LQFOLQDWLRQ�DUHWKH�PRVW�SURQRXQFHG�DQG�SURGXFH�LQWHUVHFWLQJ�FXUYHV�DV�VKRZQ�LQ�)LJXUH������

��� &RQFOXVLRQV
7RSRFHQWULF� DQJXODU� VSHHG� ³ZWRS´� ZDV� GHILQHG� DQG� FDOFXODWHG� IRU� D� YDULHW\� RIRUELWDO� LQFOLQDWLRQV�� REVHUYLQJ� ODWLWXGHV� DQG� YLHZLQJ� DQJOHV�� IRU� WKH� SXUSRVH� RIJHWWLQJ�D�IHHO�IRU�WKH�UDQJH�RI�DQJXODU�VSHHGV�OLNHO\�WR�EH�HQFRXQWHUHG�E\�D�JURXQG�EDVHG�GHEULV�GHWHFWLRQ�V\VWHP�,W�ZDV� IRXQG� WKDW� IRU� D� JLYHQ� ODWLWXGH� RI� REVHUYLQJ� VLWH��ZWRS DOZD\V� LQFUHDVHGZLWK� RUELWDO� LQFOLQDWLRQ� DQG� GHFUHDVHG� ZLWK� LQFUHDVLQJ� ]HQLWK� GLVWDQFH� GXH� WRJHRPHWU\��DQG�GHFUHDVHG�ZLWK�RUELWDO�KHLJKW�GXH�WR�WKH�VORZHU�RUELWDO�VSHHGV�
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