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�������DW�ERWK�SKHQRW\SLF�DQG�JHQRW\SLF�OHYHOV
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IUXLW��QHJDWLYH�DVVRFLDWLRQ��DW�ERWK�SKHQRW\SLF�DQG
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DQG�ULGJHV�SHU�IUXLW�DW�ERWK�SKHQRW\SLF�DQG�JHQRW\SLF
OHYHOV��7KHVH�UHVXOWV�DUH�FRQIRUPLW\�ZLWK�WKH�ILQGLQJV
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ILUVW�SLFNLQJ�DQG�GD\V�WR�ODVW�SLFNLQJ�DQG�QHJDWLYH�QRQ�
VLJQLILFDQW�FRUUHODWLRQ�ZLWK�\LHOG�SHU�SODQW�DW�ERWK
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QRGH�DQG�GD\V�WR�ILUVW�SLFNLQJ��SRVLWLYH�DVVRFLDWLRQ�
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IUXLWV�SHU�SODQW�DQG�IUXLW�JLUWK�DQG�VLJQLILFDQW�SRVLWLYH
DVVRFLDWLRQ�ZLWK�QXPEHU�RI�VHHGV�SHU�IUXLW�DW�JHQRW\SLF
OHYHO�ZKHUH�DV�DW�ERWK�SKHQRW\SLF�DQG�JHQRW\SLF�OHYHOV
WKLV� WUDLW� VKRZHG� QHJDWLYH� DQG� QRQ�VLJQLILFDQW
DVVRFLDWLRQ�ZLWK�\LHOG�SHU�SODQW��6LPLODU�DVVRFLDWLRQ
RI�WKHVH�FKDUDFWHUV�ZLWK�\LHOG�ZDV�QRWLFHG�E\�6LPRQ
HW�DO���������DQG�5DPEDEX�HW�DO���������
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LW�KDG�SRVLWLYH�DQG�QRQ�VLJQLILFDQW�DVVRFLDWLRQ�ZLWK�IUXLW
ZHLJKW��ULGJHV�SHU�IUXLW�DQG�QXPEHU�RI�VHHGV�SHU�IUXLW
DW�ERWK�SKHQRW\SLF�DQG�JHQRW\SLF�OHYHOV��7KHVH�UHVXOWV
DUH�FRQIRUPLW\�ZLWK�WKH�ILQGLQJV�RI�E\�7XODVLUDP�HW�DO�
������� DQG�9UXQGD� HW� DO�� �������� )UXLW�ZHLJKW
VKRZHG�VLJQLILFDQW�SRVLWLYH�DVVRFLDWLRQ�ZLWK�\LHOG�SHU
SODQW�DQG�VHHGV�SHU�IUXLW��7KHVH�UHVXOWV�DUH�FRQIRUPLW\
ZLWK�WKH�ILQGLQJV�RI�9UXQGD�HW�DO����������5LGJHV�SHU
IUXLW�UHFRUGHG�QRQ�VLJQLILFDQW�SRVLWLYH�FRUUHODWLRQ�ZLWK
VHHGV�SHU�IUXLW�DW�ERWK�SKHQRW\SLF�DQG�JHQRW\SLF�OHYHOV
ZKLOH�LW�KDG�QHJDWLYH�QRQ�VLJQLILFDQW�DVVRFLDWLRQ�ZLWK
\LHOG�SHU�SODQW�DW�ERWK�JHQRW\SLF�DQG�SKHQRW\SLF�OHYHOV�
6HHGV�SHU�IUXLW�UHFRUGHG�VLJQLILFDQW�SRVLWLYH�FRUUHODWLRQ
ZLWK�\LHOG�SHU�SODQW�DW�SKHQRW\SLF�DQG�JHQRW\SLF�OHYHOV
UHVSHFWLYHO\�ZKLOH�LW�KDG�VLJQLILFDQW�SRVLWLYH�FRUUHODWLRQ
ZLWK�WHVW�ZHLJKW�RI�VHHGV�DQG�IUXLW�OHQJWK�DW�JHQRW\SLF
OHYHO��7KHVH�UHVXOWV�DUH�FRQIRUPLW\�ZLWK�WKH�ILQGLQJV
RI�5DKXONXPDU� HW� DO�� ������� DQG�9UXQGD� HW� DO�
��������7HVW�ZHLJKW�RI�VHHGV�UHFRUGHG�VLJQLILFDQW
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SKHQRW\SLF�DQG�JHQRW\SLF�OHYHOV�DQG�SRVLWLYH�KLJKO\
VLJQLILFDQW�FRUUHODWLRQ�ZLWK�SODQW�KHLJKW��IUXLW�OHQJWK�
IUXLW�JLUWK��QXPEHU�RI�IUXLWV�SHU�SODQW�DQG�QXPEHU�RI
VHHGV�SHU�IUXLW�DW�JHQRW\SLF�OHYHO��6LPLODU�UHVXOWV�ZHUH
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WKDW�JHQRW\SHV�DUH�VXSHULRU�EXW�WKHLU�H[SUHVVLRQ�DUH
OHVVHQHG�XQGHU�WKH�LQIOXHQFH�RI�HQYLURQPHQW��)UXLW�\LHOG
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+RVDPDQL� ������ 6WXGLHV� RQ�YDULDELOLW\�
FRUUHODWLRQ� DQG� SDWK� DQDO\VLV� RI� WUDLWV
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5DKXO�NXPDU���<DGDY�5�.�DQG�&KDXGKDU\�+
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�9HJHWDEOH�6FLHQFH�����������������

5DPEDEX�%��:DVNDU�'�3��DQG�.KDQGDUH�9�6
��������&RUUHODWLRQ�DQG�SDWK�FR�HIILFLHQW
DQDO\VLV�RI�IUXLWV�\LHOG�DQG�\LHOG�DWWULEXWHV�LQ
2NUD� >$EHOPRVFKXV� HVFXOHQWXV� �/��
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3URJUHVVLYH�5HVHDUFK�$Q� ,QWHUQDWLRQDO
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9UXQGD�5DYDO� �$� ,�� 3DWHO�� �9DVKL� -�0� � DQG
&KDXGKDUL�%�1�������&RUUHODWLRQ�DQG�3DWK
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