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EDNUD�X�D]RWQRM�NLVHOLQL�X�]DYLVQRVWL�RG�NRQFHQWUDFLMH�NLVHOLQH��PDVH
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3URPHQD�EU]LQH�NRUR]LMH�EDNUD�SUD`HQD�MH�PHUHQMHP�PDVH�SORaLFD�SUH
L�SRVOH�XUDQMDQMD�X�UDVWYRUH��SUL�aHPX�MH�UD]OLND�WH�GYH�PDVH�SRGHOMHQD�VD
YUHPHQRP�WUDMDQMD�NRUR]LMH�L�SRYU^LQRP�SORaLFD��3ORaLFH�VX�WRNRP
RGUH_HQRJ�YUHPHQVNRJ�SHULRGD�VWDMDOH�XURQMHQH�X�UDVWYRUH�D]RWQH�NLVHOLQH
]DSUHPLQH�����FP���9UHPHQD�VWDMDQMD�SORaLFD�VX�X�UDVWYRULPD���L��
PRO�GP��+12����������L����aDVRYD��D�X�UDVWYRULPD���PRO�GP��+12�����
���L����PLQXWD��=D�VYDNX�NRQFHQWUDFLMX�NLVHOLQH�L�UD]OLaLWR�YUHPH�XUD_HQD
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WUHWLUDQL�VX�UDVWYRULPD�+12��NRQFHQWUDFLMH������L���PRO�GP���]DSUHPLQH
���FP���9UHPH�VWDMDQMD�SORaLFD�X�UDVWYRULPD�LVWR�MH�NDR�X�SUREDPD�EH]
1D�6�2���=D�VYDNX�NRQFHQWUDFLMX�NLVHOLQH��PDVX�QDWULMXP�WLRVXOIWD�L
UD]OLaLWR�YUHPH�XUD_HQD�VX�WUL�SRQDYOMDQMD�
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LMH� UDVOD� MH� VD� SRYH`DQMHP� NRQFHQWUDFLMH� QDWULMXP�WLRVXOIDWD� X� �� PRO�GP�
+12���SUL�aHPX�MH�EHOHCHQ�YH`L�SRUDVW�X�VOXaDMX�SRYH`DQMD�PDVH�VD���J�QD
��J�QHJR�VD���J�QD���J�
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QD�VOLFL����2YR�VH�PRCH�REMDVQLWL�VWYDUDQMHP�VORMD�&X6��NRML�VH�VSRULMH
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UDVWYDUD�RG�EDNUD��3URPHQD�EU]LQH�MH�VODER�L]UDCHQD�NDGD�MH�YUHPH�NRUR]LMH
���K�L�PDVD�1D�6�2����J�MHU�VH�SRVOH�RGUH_HQRJ�YUHPHQD�UDVWYRULOD�L�QDV�
WDOD�NROLaLQD�&X6��

8���PRO�GP��+12���VOLND����GRGDYDQMHP�QDWULMXP�WLRVXOIDWD�EU]LQD
NRUR]LMH�EDNDUQLK�SORaLFD�VH�SRYH`DYD�NDGD�MH�YUHPH�L]ODJDQMD����PLQ�
7DNR_H��SUL�RYRM�NRQFHQWUDFLML�D]RWQH�NLVHOLQH��DOL�]D�YUHPH�NRUR]LMH�RG���
PLQXWD��SRUDVW�EU]LQH�MH�PDQMH�L]UDCHQ�

%DNDUQH�SORaLFH�VX�VH�UDVWYDUDOH�]D�RNR����PLQXWD�NDGD�MH�X�UDVWYRUL�
PD���PRO�GP��+12��ELR�QDWULMXP�WLRVXOIDW��=ERJ�WRJD�QLVX�XUD_HQH�SUREH
X�NRMLPD�MH�YUHPH�NRUR]LMH���VDW��8�aLVWRM�D]RWQRM�NLVHOLQL�EU]LQD�NRUR]LMH
]D���VDW�MH�RNR�����JP¬��K¬��

=DNOMXaDN
2YR�LVWUDCLYDQMH�MH�SRND]DOR�GD�QDWULMXP�WLRVXOIDW�LVSROMDYD�LQKLELWRU�

VNR�GHMVWYR�VDPR�X�UDVWYRULPD���PRO�GP��+12���8�UDVWYRULPD�NRQFHQ�
WUDFLMH���PRO�GP��+12��QDWULMXP�WLRVXOIDW�SULPHWQR�XEU]DYD�NRUR]LMX
EDNDUQLK�SORaLFD��GRN�MH�X�UDVWYRULPD�NRQFHQWUDFLMH���PRO�GP��XWLFDM�QD�
WULMXP�WLRVXOIDWD�PDQMH�L]UDCHQ�

/LWHUDWXUD
$UVHQLMHYL`�6��������2S^WD�L�QHRUJDQVND�KHPLMD��%HRJUDG��1DXaQD�NQMLJD
%URZQ�7���/H0D\�(���%XUVWHQ�%��������&KHPLVWU\�WKH�&HQWUDO�6FLHQFH�3UHQWLFH�+DOO
0ODGHQRYL`�6���3HWURYL`�0���5LNRYVNL�*��������.RUR]LMD�L�]D^WLWD�PDWHUL�MDOD��%HRJUDG��5$'
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,QIOXHQFH�RI�6RGLXP�7KLRVXOIDWH�RQ�&RSSHU�&RUURVLRQ�6SHHG
LQ�1LWULF�$FLG

0RVW�PHWDOV�VXFFXPE�WR�WKH�SK\VLFDO�FKHPLFDO�LQIOXHQFH�RI�GLIIHUHQW
DJHQVHV��ZKLFK�FDXVH�WKH�XQZDQWHG�GHVWUR\LQJ�RI�PHWDOV�¬�FRUURVLRQ��0HW�
DOV�LQ�FOHDU�FKHPLFDO�VWDWH�DUH�QRW�YHU\�OLDEOH�WR�FRUURVLRQ��+RZHYHU��PHW�
DOV�XVHG�LQ�WHFKQRORJ\��)H��=Q��1L��$O��&X�HWF���DUH�QRW�FKHPLFDOO\�FOHDU�
VR�WKH\�HDVLO\�VXFFXPE�WR�HOHFWURFKHPLFDO�FRUURVLRQ�

$JHQVHV�RI�HOHFWURFKHPLFDO�FRUURVLRQ�DUH��DV�D�UXOH��R[LGDQWV�ZLWK�D
PRUH�SRVLWLYH�HOHFWURGH�SRWHQWLDO�WKDQ�WKH�HOHFWURGH�SRWHQWLDO�RI�WKH�PHWDO�
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$JHQVHV�FDQ�EH�LRQV��QHXWUDO�PROHFXOHV��LQVROXEOH�PHPEUDQHV�RU�VRPH�RU�
JDQLF�FRPSRXQGV��,Q�DQ\�FDVH��DJHQVHV�DUH�DOO�VXEVWDQFHV�ZKLFK��LQ�UHDF�
WLRQ�ZLWK�PHWDO��FRXOG�EH�UHGXFHG�ZLWK�WKH�IRUPDWLRQ�RI�LRQV�RU�PHWDO
FRPSRXQGV��

,Q�WKLV�VXUYH\��WKH�LQIOXHQFH�RI�VRGLXP�WKLRVXOIDWH�RQ�FRSSHU�FRUUR�
VLRQ�VSHHG�LQ�QLWULF�DFLG�GHSHQGLQJ�RQ�DFLG�FRQFHQWUDWLRQ��PDVV�VRGLXP
WKLRVXOIDWH�DQG�GXUDWLRQ�RI�FRUURVLRQ�ZDV�LQYHVWLJDWHG��&RSSHU�SODWHV�ZLWK
������P��VXUIDFH�DQG������PP�JDXJH�ZHUH�XVHG��)LUVW��WKH\�ZHUH�WUHDWHG
ZLWK�VROXWLRQV�RI�+12��FRQFHQWUDWLRQV������DQG���PRO�GP���,Q�WKH�VHFRQG
VHULHV�RI�H[SHULPHQWV��WKH�SODWHV�ZHUH�IORRGHG�LQ�VROXWLRQV�RI�1D�6�2��LQWR
ZKLFK�VROXWLRQV�RI�QLWULF�DFLG�RI�WKH�VDPH�FRQFHQWUDWLRQ�ZHUH�ODWHU�DGGHG�
&KDQJHV�RI�FRUURVLRQ�VSHHG�ZHUH�IROORZHG�E\�PHDVXULQJ�WKH�PDVV�RI�WKH
SODWHV�EHIRUH�DQG�DIWHU�IORRGLQJ�LQ�WKH�VROXWLRQV��DQG�WKH�GLIIHUHQFH�RI�WKH
WZR�PDVVHV�ZDV�GLYLGHG�E\�WKH�GXUDWLRQ�RI�FRUURVLRQ�DQG�SODWH�VXUIDFH�

7KH�UHVXOWV�VKRZHG�WKDW�VRGLXP�WKLRVXOIDWH�KDV�DQ�LQKLELWLRQDO�HIIHFW
LQ���PRO�GP��VROXWLRQV�RI�+12�� �FRUURVLRQ�LV�VORZHU�������WLPHV���LQ
��PRO�GP��VROXWLRQV�RI�+12��LW�DFFHOHUDWHV�WKH�FRUURVLRQ�RI�FRSSHU�SODWHV�
DQG�LQ���PRO�GP��VROXWLRQV�LW�KDV�D�GLIIHUHQW�LQIOXHQFH��,Q�DOPRVW�DOO�WKH
H[SHULPHQWV��WKH�VSHHG�RI�FRUURVLRQ�ZDV�IDVWHU�LQ�KLJKHU�FRQFHQWUDWLRQV�RI
VRGLXP�WKLRVXOIDWH�
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