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)LJXUH����3URMHFWLRQ�RQ�WKH�ILUVW�IDFWRULDO�SODQ��)��)���RI�WKH�FODVVHV�DFFRUGLQJ�WR�WKH�TXDQWLWDWLYH�GDWD��PHDVXUHV�RI�WKH�KXPS�DQG�RI�WKH�WKLJK����$ SDUW� RI� WKH� DQLPDOV� DUH� FKDUDFWHULVHG�E\� WKH� DEVHQFH� RI� WKH� KXPS� LQ� VSLWH� RI�PHGLXP�7&��W\SH����� �7KH���RWKHU�W\SHV�KDYH�DQ�LQFUHDVH�RI�KXPS�VL]H�FRUUHODWHG�WR LQFUHDVLQJ�7&���$VVHVVPHQW�RI�WKH�KXPS�ZHLJKW�2Q WKH� EDVLV� RI� WKH� IXOO� GDWD�LQYROYLQJ� WKH�����PHDVXUHV� LQ� ILHOG� DQG�LQ DEDWWRLU�� WKH� FXUUHQW� HTXDWLRQ� FDQ� EH�XVHG� IRU� 0RURFFDQ� FDPHO� IRU� DVVHVVLQJ�WKH�KXPS�ZHLJKW��VTUW+:�  � ������ ++� �� ���������
&+ ����������H  ��������S��������+RZHYHU��WKH�SUHGLFWLRQ�E\�DGGLQJ�&+ YDOXH� LV� QRW� LPSURYHG�� 6R� WKH�IROORZLQJ� SUHGLFWLYH� HTXDWLRQ� FDQ� EH�VXJJHVWHG��

6TUW+:�  � ����� �� �������&+� H  �������S��������7KH� H[DPLQDWLRQ� RI� WKH� UHVLGXHV�VKRZHG� D� EHWWHU� DGMXVWPHQW� ZLWK� ELJ�KXPSV���&ODVV�RI�ERG\�FRQGLWLRQ�VFRUH�LQ�ILHOG�VWXG\�� 7KH� PXOWLYDULDWH� DQDO\VLV� ZDV�DSSOLHG� RQ� WKH� ���� VKH�FDPHOV� UHWDLQHG�LQ WKH� SUHYLRXV� DQDO\VLV�� $IWHU�FODVVLILFDWLRQ�� �� FODVVHV� RI� ERG\�FRQGLWLRQ� VFRUH� ZHUH� LGHQWLILHG� RQ� WKH�

IDFWRULDO�SODQ��)��)���ZKLFK�ZDV�WKH�PRVW�GLVFULPLQDWLQJ� SODQ� �)LJ�� ���� 7KLV� IRXU�FODVVHV� FRXOG�EH� LQWHUSUHWHG� DV���QRWHV�RI�WKH� ERG\� FRQGLWLRQ� VFRUH� ZKLFK� FDQ� EH�DSSUHFLDWHG� E\� SDOSDWLRQ�� REVHUYDWLRQ� RI�WKH� DQDWRPLFDO� IHDWXUHV� �YLVLELOLW\� RI� WKH�FR[DO�� LVFKLDO� DQG� VKRXOGHU� WXEHURVLW\��YLVLELOLW\� RI� ULEV� DQG� YHUWHEUD�� KROORZ� RI�WKH� IODQN�� GHSWK� RI� WKH� UHFWR�JHQLWDO� ]RQH�XQGHU�WKH�WDLO���7KH�IRXU�FODVVHV�RI�DQLPDOV�FDQ�EH� LQWHUSUHWHG�DV� IRXU�ERG\�FRQGLWLRQ�VFRUHV�RI�����YHU\�WKLQ������WKLQ������JRRG������IDW�FDPHOV���5HODWLRQVKLSV�EHWZHHQ�FRQIRUPDWLRQ�DQG�ERG\�FRQGLWLRQ�VFRUH�� 7KH� FURVV�WDEOH� �7DE���� FRQILUPV�VRPH� UHODWLRQVKLSV� EHWZHHQ� WKH� �� W\SHV�RI� FRQIRUPDWLRQ� DQG� WKH� IRXU� QRWHV� RI�ERG\� FRQGLWLRQ� VFRUH�� +RZHYHU�� LQ� WKH�W\SH� �� �ZLWKRXW� KXPS��� D� WKLUG� RI� WKH�DQLPDOV� KDV� EHHQ� FODVVHG� LQ� QRWH� �� �L�H�ZLWK� D� JRRG� ERG\� FRQGLWLRQ� VFRUH��� $�PDMRULW\� RI� W\SH� �� FRUUHVSRQGV� WR� WKLQ�DQLPDOV� �)LJ�� ������ )RU� WKH� W\SH� ��� WKH�UHSDUWLWLRQ� EHWZHHQ� YHU\� WKLQ�� JRRG� DQG�IDW�DQLPDOV�LV�XQFOHDU��HYHQ�LI�D�PDMRULW\�RI� WKH� FDPHOV� �������� DUH� FODVVLILHG� LQ�JRRG�RU�IDW�DQLPDOV��7KH�W\SH���LV�FOHDUO\�UHSUHVHQWDWLYH�RI�IDW�DQLPDOV��
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VWRUDJH� LV� DEXQGDQW� DOVR� LQ� UHFWR�JHQLWDO�]RQH��3UDW���������7KH�JHQHUDO�UHSDUWLWLRQ�RI� IDW� VWRUDJH� LQ� FDPHO� LV� TXLWH� GLIIHUHQW�IURP� WKDW� LQ� RWKHU� UXPLQDQWV� DV� FDWWOH��5REHOLQ�� ������� VKHHS� �$WWL� DQG�.KDOGL�������� DQG� JRDW� �0RUDQG�)HKU� DQG�%UDQFD�� ������� ,Q� FDWWOH�� WKH� IDW� SDUW�UHSUHVHQWV� DURXQG� ���� RI� WKH� FDUFDVV��PDLQO\� VXEFXWDQHRXV��� ,Q� FDPHO�� WKH� IDW�SHUFHQWDJH� LV� RQ� DYHUDJH� ��� RI� WKH�FDUFDVV� �XQSXEOLVKHG� UHVXOWV� IURP�7XQLVLD���7KH�YDULDELOLW\�RI� WKH�KXPS�ZHLJKW�LV� YHU\� KLJK� LQ� DOO� WKH� FODVV� RI� ERG\�FRQGLWLRQ�VFRUH�DQG�VRPH�DQLPDOV�ZLWK�D�JRRG� FRQIRUPDWLRQ� FDQ� EH� FKDUDFWHULVHG�E\� WKH� DEVHQFH� RI� KXPS� �W\SH� ���� ,WV�LQGLFDWHV� WKDW� WKH�KXPS� FRXOG�QRW�EH� WKH�EHVW�LQGLFDWRU�RI�WKH�IDW�VWDWXV�RI�FDPHO�DV�LW� KDV� EHHQ� DOUHDG\� VXJJHVWHG� IURP� WKH�PHDVXUHPHQW� RI� WKH� DGLSRF\WH� SDWWHUQV��)D\H�HW�DO������������
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)LJXUH�����%RG\�FRQGLWLRQ�VFRUH����WR����RI�WKH�GURPHGDU\�FDPHO��

7KH� IDWQHVV� RI� FDPHO� LV� QRW�QHFHVVDULO\� OLQNHG� WR� WKH� KXPS� VL]H��3UREDEO\� JHQHWLF� IDFWRUV� PXVW� SOD\� DQ�LPSRUWDQW� UROH� IRU� WKH� KXPS� VL]H�� 7KH�WKLJK� FRQIHUHQFH� VHHPV� WR� EH� DQ�LQWHUHVWLQJ�LQGLFDWRU�ZKLFK�LV�FRPPRQO\�XVHG�E\�WKH�EXWFKHUV��7KH�SUHVHQW�ERG\�FRQGLWLRQ�VFRULQJ�VFDOH�RQ�FDPHO�LQFOXGHV���ILJXUHV�IURP���WR �� VLPLODU� WR� WKH� GDLU\� FDWWOH� VFDOH�SURSRVHG� E\� %D]LQ� �������� )XUWKHU�LQYHVWLJDWLRQV�DUH�FXUUHQWO\�SHUIRUPHG�WR�DVVHVV� WKH� WKUHVKROG� VFRUH� IRU� JRRG�UHSURGXFWLYH�SHUIRUPDQFH�DQG�FRQILUP�LI�ORZ� VFRUH� �EHORZ� ������� LV� OLQNHG� WR�

UHSURGXFWLRQ� IDLOXUH� DV� IRU� VKHHS��$EUHFLD�HW DO�� ������RU�FDWWOH��'RKRR�HW�DO�����������5HIHUHQFHV��$EDFLD� -�$���)�� )RUFDGD�� ,�� 6LHUUD�� ������,QIOXHQFH� GH� O¶pWDW� FRUSRUHO� VXU� OD�F\FOLFLWp�HW�OH�WDX[�G¶RYXODWLRQ�FKH]�OD� EUHELV� $UDJRQHV�� ,Q�� (WDW�FRUSRUHO� GHV� EUHELV� HW� FKqYUHV��2SWLRQV� PpGLWHUUDQpHQQHV��&,+($0� SXEO��� Q����� 6pULH�VpPLQDLUHV�����������
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