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LQVHNWD��,QVHNWL�JXEH�YRGX�L]�WHOD�NUR]�R^WH`HQL�VORM�L�XPLUX�XVOHG�GH�
KLGUDWDFLMH�

&LOM�LVWUDCLYDQMD�MH�LVSLWLYDQMH�HIHNDWD�GLMDWRPHMVNH�]HPOMH�QD�DGXOWH�CLW�
QRJ�CL^ND��6LWRSKLOXV�JUDQDULXV�/���X�UD]OLaLWLP�WHPSHUDWXUQLP�XVORYLPD�
8WLFDM�WHPSHUDWXUH�UD]PDWUDQ�MH�]ERJ�WRJD�^WR�VX�VNODGL^QL�LQVHNWL�SULPHU
SRSXODFLMD�X�KRPRJHQLP�L�SRYROMQLP�VUHGLQDPD��DGDSWLUDQLP�QD�PDOD�YDUL�
UDQMD�HNROR^NLK�IDNWRUD�

0DWHULMDO�L�PHWRGH
(NVSHULPHQW�MH�YU^HQ�QD�����MHGLQNL�ODERUDWRULMVNH�SRSXODFLMH�CLWQRJ

CL^ND�6LWRSKLOXV�JUDQDULXV�/��8NXSQD�NROLaLQD�S^HQLFH����NJ��MH�SUYR
SURVHMDQD��D�]DWLP�MH�GRGDWD�RGJRYDUDMX`D�NROLaLQD�GLMDWRPHMVNH�]HPOMH�¬
�����J�NJ�]D�X]RUNH�X�NRMH�VX�NDVQLMH�VWDYOMHQH�MHGLQNH�CLWQRJ�CL^ND�
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VWDOH�GYH�JUXSH�SRVWDYOMHQH�QD���~&��6YDNRJ�GDQD�WRNRP�L]YR_HQMD�HNVSHUL�
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YUVWD�VNODGL^QLK�LQVHNDWD��$UWKXU�������$UWKXU�	�3XWHUND�������$WKDQDV�
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6WRMDQRYL`�7��������3URFHQH�JXELWDND�X�VNODGL^WLPD��X�NQML]L��^WHWRaLQH�XVNODGL^WLPD��ELRORJLMD�L�VX]ELMDQMH��1RYL�6DG��)RUXP
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2QH�RI�WKH�WKUHDWV�WR�WKH�TXDOLW\�RI�VWRUHG�IRRG�LV�SUHVHQFH�RI�FHUWDLQ
LQVHFW�VSHFLHV��7KLV�WKUHDW�FDQ�EH�RYHUFRPH�E\�LQVHFWLFLGHV�DSSOLFDWLRQ��EXW
VRPH�RI�WKHP�DUH�WR[LF�WR�PDPPDOV��,QHUW�GXVWV�KDYH�ORZ�WR[LFLW\�IRU
PDPPDOV��DQG�DUH�EHLQJ�LQYHVWLJDWHG�ZRUOGZLGH�IRU�DSSOLFDWLRQ�DV�LQVHFWL�
FLGHV��,Q�WKLV�UHVHDUFK�WKH�HIIHFW�RI�GLDWRPDFHRXV�HDUWK��D�W\SH�RI�LQHUW
GXVW��RQ�WKH�DGXOWV�RI�JUDLQ�ZHHYLO��6LWRSKLOXV�JUDQDULXV�/��¬�&ROHRSWHUD�
&XUFXOLRQLGDH��XQGHU�WZR�GLIIHUHQW�WHPSHUDWXUH�UHJLPHV�KDV�EHHQ�VXUYH\HG�
7KH�OHWKDO�HIIHFW�RI�GLDWRPDFHRXV�HDUWK�KDV�EHHQ�H[SUHVVHG�DIWHU�D�WZR�GD\
WUHDWPHQW��DQG�FRPSOHWH�OHWKDOLW\�KDV�EHHQ�H[SUHVVHG�DIWHU�RQH�ZHHN�RI
WUHDWPHQW��7KH�GLIIHUHQFHV�EHWZHHQ�WZR�GLIIHUHQW�WHPSHUDWXUH�UHJLPHV�KDYH
QRW�EHHQ�GHWHFWHG�

�����• ��3(71,A.(�69(6.(��� '(2��,,




