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(PLU��-��$JULF��6FL���������������������

KWWS���ZZZ�FIV�XDHX�DF�DH�UHVHDUFK�HMDV�KWPO�

�



]RQHV��� $� TXHVWLRQQDLUH� ZDV� SHUIRUPHG�ZLWK� WKH� FDPHO� RZQHUV� DW� WKH� DQLPDO� OHYHO��EUHHG�� DJH�� SK\VLRORJLFDO� VWDWXV�� OLYH�ZHLJKW��GULQNLQJ�VWDWXV��)RU�HDFK�FDPHO��WKH�SHUFHSWLEOH�IDW�VWDWXV�RI�GLIIHUHQW�DQDWRPLFDO�SODFHV� �VSLQRXV� DQG� WUDQVYHUVH� SURFHVV� RI�YHUWHEUD��KROORZ�RI�IODQN��LVFKLDO�WXEHURVLW\�DQG�FR[DO�WXEHURVLW\��ULE��UHFWR�JHQLWDO�DUHD��ZHUH� FROOHFWHG�� 7KH� KXPS� ZDV� PHDVXUHG��FLUFXPIHUHQFH� DQG� KHLJKW�� DQG� WKH�FLUFXPIHUHQFH�RI�WKH�WKLJK�DV�ZHOO���0HDVXUHPHQW�DQG�QRWDWLRQ�RQ����FDPHOV�LQ�WKH�'DNKOD� DQG� /Dk\RXQH� DEDWWRLU�� 6LPLODU�GDWD� ZHUH� FROOHFWHG� �PHDVXUHPHQWV� RI� WKH�KXPS� DQG� WKLJK�� QRWDWLRQ� RI� DQDWRPLFDO�SRLQWV�� EHIRUH� VODXJKWHULQJ�� $IWHU�VODXJKWHULQJ�� WKH�ZHLJKW�RI� WKH� FDUFDVV� DQG�RI�WKH�KXPS�ZHUH�UHSRUWHG���7KH� TXDOLWDWLYH� QRWDWLRQV� ZHUH� WKH�IROORZLQJV���7KH� ULEV� DUH� ���� LQGLYLGXDOO\� YLVLEOH�� ����VOLJKWO\�YLVLEOH������QRW�YHU\��YLVLEOH�����QRW�YLVLEOH��7KH� LVFKLDO� DQG� FR[DO� WXEHURVLWLHV�� WKH�VKRXOGHU�� WKH� VFDSXOD�� WKH� VSLQRXV� DQG�WUDQVYHUVH� SURFHVV� RI� YHUWHEUD� DUH� ���� YHU\�SURHPLQHQW�� ���� SURHPLQHQW�� ���� VOLJKWO\�SURHPLQHQW������QRW�YLVLEOH��7KH� KROORZ� RI� WKH� IODQN� LV� ���� YLVLEOH�� ����QRW�YLVLEOH��7KH�UHFWR�JHQLWDO�]RQH�LV�����YHU\�GHHS������GHHS������VOLJKWO\�GHHS������IXOO�RI�IDW��

7KH� QRWDWLRQV� ZHUH� SHUIRUPHG� E\�YLVXDO� REVHUYDWLRQ�� WKHQ� FRQILUPHG� E\�PDQXDO� SDOSDWLRQ� ZKHQ� DEXQGDQW� KDLU�PDVNHG� WKH�DQDWRPLFDO� IHDWXUH�4XDQWLWDWLYH�GDWD� ZHUH� DQDO\VHG� E\� PHDVXULQJ� WKH�FRUUHODWLRQV� EHWZHHQ� YDULDEOHV� DQG� E\�3ULQFLSDO� &RPSRQHQWV� $QDO\VLV� �3&$���4XDOLWDWLYH� GDWD� ZHUH� DQDO\VHG� E\�PXOWLYDULDWH� DQDO\VLV� �)DFWRULDO�&RUUHVSRQGDQFHV� $QDO\VLV� DQG� FOXVWHU�DQDO\VLV����5HVXOWV��&RUUHODWLRQV�EHWZHHQ�TXDQWLWDWLYH�YDULDEOHV�DW WKH�DEDWWRLU��$OO WKH�TXDQWLWDWLYH�YDULDEOHV��++  �KHLJKW�RI�WKH�KXPS��&+  �FLUFXPIHUHQFH�RI�WKH�KXPS��&7  �FLUFXPIHUHQFH�RI�WKH�WKLJK��&: �FDUFDVV�ZHLJKW��+: KXPS� ZHLJKW�� DUH� FRUUHODWHG� DW�S��������7DE������7\SH�RI�FRQIRUPDWLRQ�LQ�ILHOG�VWXG\��6RPH� LQFRPSOHWH� GDWD� EHLQJ�GLVFDUGHG��DV�WKH�ZKROH�����VKH�FDPHOV�IURP�ILHOG� ZHUH� UHWDLQHG�� 7KH� TXDQWLWDWLYH� GDWD��++�&+�&7�� ZHUH� DQDO\VHG� ZLWK� D� 3&$�IROORZHG�E\�D�FOXVWHU�DQDO\VLV��)RXU�W\SHV�RI�FRQIRUPDWLRQ�ZHUH�LGHQWLILHG��)LJ������

�7DEOH����&RUUHODWLRQ�PDWUL[�RI�TXDQWLWDWLYH�GDWD�PHDVXULQJ�WKH�KXPS�VL]H�DQG�WKH�JOREDO�FRQIRUPDWLRQ�RI�WKH�FDPHO��Q �������
9DULDEOHV� ++� &+� &7� &:� +:�

++� ����� � � � �&+� ����� ����� � � �&7 ����� ����� ����� � �&: ����� ����� ����� ����� �+: ����� ����� ����� ����� �����

�%� )D\H�HW�DO��

�



)�

)�
7\SH���

++ �
&+  �

&7 ����������

7 \ S H ���
+ +  �����������
&+  �����������
&7 �����������

7 \ S H ���
+ +  �����������
&+  �����������
&7 �����������

7 \ S H ���
+ +  �������������
+ & ������������
&7 �����������
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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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