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������RQZDUGV���GHPDUFDWHG�WKH�GHJUDGHG�IRUHVW�DUHD�LQWR�WKUHH�]RQHV��$��%��DQG�&��IURP�ORZHU�
WR�KLJKHU�HOHYDWLRQV��7KH�PDLQ�REMHFWLYH�RI�WKH�SUHVHQW�VWXG\�ZDV�WR�FRPSDUH�VRLO�FKDUDFWHULVWLFV�
DQG� VRLO� FDUERQ� VWRFN�ZLWK� DQ� DGMDFHQW� UHIHUHQFH� IRUHVW� WR� GHWHUPLQH� WKH� VXFFHVV� RI� LQLWLDO�
UHVWRUDWLRQ�HIIRUWV�LQ�WHUPV�RI�VRLO��$�VWUDWLILHG�UDQGRP�VDPSOLQJ�DSSURDFK�ZDV�XVHG��)URP�HDFK�
]RQH�RI� WKH� UHVWRUDWLRQ�VLWH� �56��DQG� WKH�FRUUHVSRQGLQJ�]RQHV�RI� WKH�DGMDFHQW�QDWXUDO� IRUHVW�
�1)���ILYH�WRSVRLO�VDPSOHV����WR����FP�GHSWK��SHU�]RQH�ZHUH�FROOHFWHG��DQG�VRLO�S+��HOHFWULFDO�
FRQGXFWLYLW\��PRLVWXUH��EXON�GHQVLW\��DQG�RUJDQLF�FDUERQ�FRQWHQW�ZHUH�PHDVXUHG��+LHUDUFKLFDO�
FOXVWHULQJ�ZDV�SHUIRUPHG�EDVHG�RQ�VRLO�SDUDPHWHUV�XVLQJ�56WXGLR��YHUVLRQ����������$�KHDW�PDS�
ZDV�JHQHUDWHG��$UF*,6�3UR��������XVLQJ�VRLO�FDUERQ�VWRFN�GDWD��1R�VLJQLILFDQW GLIIHUHQFH�ZDV�
REVHUYHG�LQ�VRLO�S+������������DQG�HOHFWULFDO�FRQGXFWLYLW\������P6�P��EHWZHHQ�WKH�WZR�VLWHV��$�
VLJQLILFDQW�GLIIHUHQFH�ZDV�REVHUYHG�EHWZHHQ�WKH�QDWXUDO�IRUHVW�DQG�WKH�UHVWRUDWLRQ�VLWH�LQ�VRLO�
PRLVWXUH��56��������1)��������DQG�RUJDQLF�FDUERQ�FRQWHQW��56��������1)���������6RLO�FDUERQ�
VWRFNV�ZHUH�������W�KD�� DQG������W�KD��� LQ�WKH�QDWXUDO�IRUHVW�DQG�UHVWRUDWLRQ�VLWH��UHVSHFWLYHO\��
7KLV� VLJQLILFDQW� GLIIHUHQFH� VKRZV� WKDW� WKH� UHVWRUDWLRQ� HIIRUW�ZRXOG� UHTXLUH� IXUWKHU� WLPH� IRU�
FDUERQ�VWRFNV�WR�UHFRYHU�WR�OHYHOV�VHHQ�LQ�QDWXUDO�IRUHVWV��+RZHYHU��RXW�RI�WKH�WKUHH�]RQHV�RI�
WKH�UHVWRUDWLRQ�VLWH��]RQHV�$�DQG�%��ZKLFK�DUH�WKH�ROGHU�SORWV��VKRZHG�D�KLJKHU�YDOXH�IRU�VRLO�
FDUERQ� VWRFN� FRPSDUHG� WR� ]RQH� &�� 8QGHU� KLHUDUFKLFDO� FOXVWHULQJ�� ILYH� PDLQ� FOXVWHUV� ZHUH�
IRUPHG��ZLWK�PRVW�RI�WKH�56�SORWV�LQ�WKH�ILUVW�FOXVWHU��ZKLOH�WKH�ODVW�FOXVWHU�VKRZHG�RQO\�1)�
SORWV��,Q�WKH�RWKHU�FOXVWHUV��SORWV�IURP�ERWK�VLWHV�ZHUH�VHHQ��VXJJHVWLQJ�WKDW�WKHVH�56�SORWV�VKDUH�
VLPLODULWLHV�ZLWK�WKH�1)�SORWV�UHJDUGLQJ�VRLO�SDUDPHWHUV��7KLV�FDQ�EH�FRQVLGHUHG�D�SRVLWLYH�HDUO\�
RXWFRPH�IRU�WKH�UHVWRUDWLRQ�HIIRUW�DV�LW�VKRZV WKDW�WKH�PDWXUH�DUHDV�RI�56�KDYH�UHDFKHG�WKH�1)�
OHYHO�LQ�WHUPV�RI�VHOHFWHG�VRLO�SDUDPHWHUV��7KH�FXUUHQW�VWXG\�OD\V�D�IRXQGDWLRQ�IRU�JDWKHULQJ�
IXUWKHU� LQVLJKWV� LQWR� WKH� UHVWRUDWLRQ� SURFHVV� DW� WKLV� VLWH� DQG� WKHUHE\� VXJJHVWLQJ� RSWLPL]HG�
UHVWRUDWLRQ�VWUDWHJLHV�IRU�WKH�ORZODQG�ZHW�]RQH�RI�6UL�/DQND�
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