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5HVXPR� $�HILFLrQFLD�IRWRVVLQWpWLFD�GR�PLOKR�HVWi�OLJDGD�D�FDSWDomR�GH�HQHUJLD�VRODU�H�MXQWDPHQWH�
FRP�D�DGXEDomR�QLWURJHQDGD�� UHIOHWHP�GLUHWDPHQWH�QD�SURGXWLYLGDGH�GD� FXOWXUD��$VVLP�VHQGR��XP�
HVWXGR� IRL� UHDOL]DGR� QR� PXQLFtSLR� GH� 6mR� &DUORV�63� SDUD� DYDOLDU� R� tQGLFH� GH� iUHD� IROLDU� H� D�
SURGXWLYLGDGH�GR�PLOKR�IHUWLUULJDGR�FRP�HIOXHQWH�GH�HVJRWR� WUDWDGR��2�GHOLQHDPHQWR�H[SHULPHQWDO�
XWLOL]DGR� IRL� R� GH� EORFRV� FDVXDOL]DGRV�� FRP� TXDWUR� WUDWDPHQWRV� H� WUrV� UHSHWLo}HV�� 2V� WUDWDPHQWRV�
IRUDP�FRPSRVWRV�SRU�SDUFHODV�DGXEDGDV�FRP�13.��QLWURJrQLR��IyVIRUR�H�SRWiVVLR�PLQHUDLV���(I3.�
�HIOXHQWH� GH� HVJRWR� WUDWDGR� �� IyVIRUR� H� SRWiVVLR�PLQHUDLV��� (I� �HIOXHQWH� GH� HVJRWR� WUDWDGR�� H� 3.�
�IyVIRUR�H�SRWiVVLR�PLQHUDLV���2�FRPSULPHQWR�GH�HVSLJD�IRL�GHWHUPLQDGR�FRP�XVR�GH�HVFDOtPHWUR�H�R�
Q~PHUR�GH JUmRV�SRU�FRQWDJHP�YLVXDO��$�SURGXWLYLGDGH�IRL�HVWLPDGD�D�SDUWLU�GD�PDVVD�GH�JUmRV�H�D�
iUHD� ~WLO� GD� SODQWD�� 2� tQGLFH� GH� iUHD� IROLDU� �,$)�� IRL� GHWHUPLQDGR� XWLOL]DQGR�VH� XP� FHSW{PHWUR�
�$FFX3$5�/3������2V�PDLRUHV�YDORUHV�GH�FRPSULPHQWR�GH�HVSLJD��Q~PHUR�GH�JUmRV�H�SURGXWLYLGDGH�
IRUDP� DOFDQoDGRV� SHORV� WUDWDPHQWRV�13.� H� (I3.�� 3DUD� R� ,$)� QmR� KRXYH� GLIHUHQoD� VLJQLILFDWLYD�
HQWUH� RV� WUDWDPHQWRV� 13.�� (I3.� H� (I�� ([LVWH� FRUUHODomR� SRVLWLYD� H� VLJQLILFDWLYD� HQWUH� R�
FRPSULPHQWR�GH�HVSLJD��Q~PHUR�GH�JUmRV�H�SURGXWLYLGDGH�GH�JUmRV�FRP�R�,$)��2V�WUDWDPHQWRV�FRP�
PDLRU�,$)�REWLYHUDP�RV�PDLRUHV�YDORUHV�GH�FRPSRQHQWHV�GH�HVSLJD�H�SURGXWLYLGDGH�GH�JUmRV�
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$EVWUDFW� 7KH� SKRWRV\QWKHWLF� HIILFLHQF\� RI�PDL]H� LV� UHODWHG� WR� VRODU� HQHUJ\� XSWDNH� DQG� WRJHWKHU�
ZLWK�QLWURJHQ�IHUWLOL]DWLRQ��GLUHFWO\�UHIOHFW�WKH�FRUQ�FURS�\LHOG��7KHUHIRUH��D�VWXG\�ZDV�FDUULHG�RXW�LQ�
6mR�&DUORV��VWDWH RI�6mR�3DXOR��%UD]LO��WR�HYDOXDWH�WKH�OHDI�DUHD�LQGH[�DQG�WKH�\LHOG�RI�FRUQ�IHUWLJDWHG�
ZLWK� WUHDWHG� VHZDJH� HIIOXHQW��7KH�H[SHULPHQWDO� GHVLJQ�XVHG�ZDV� D� UDQGRPL]HG�EORFN�GHVLJQ�ZLWK�
IRXU� WUHDWPHQWV� DQG� WKUHH� UHSOLFDWLRQV�� 7KH� WUHDWPHQWV� FRQVLVWHG� RI� SORWV� IHUWLOL]HG� ZLWK� 13.�
�PLQHUDO�QLWURJHQ��SKRVSKRUXV��DQG�SRWDVVLXP��(I3.��WUHDWHG�VHZDJH�HIIOXHQW���PLQHUDO�SKRVSKRUXV�
DQG�SRWDVVLXP���(I��WUHDWHG�VHZDJH�HIIOXHQW��DQG�3.��PLQHUDO�SKRVSKRUXV�DQG�SRWDVVLXP���7KH�HDU�
OHQJWK� ZDV� GHWHUPLQHG� XVLQJ� D� VFDOLPHWHU� DQG� WKH� QXPEHU� RI� JUDLQV� ZDV� GHWHUPLQHG� E\� YLVXDO�
FRXQWLQJ��<LHOG�ZDV�HVWLPDWHG�EDVHG�RQ�JUDLQ�PDVV�DQG�SODQW�VSDFLQJ�DUHD��/HDI�DUHD�LQGH[��/$,��
ZDV� GHWHUPLQHG� XVLQJ� D� FHSWRPHWHU� �$FFX3$5� /3������ 7KH� KLJKHVW� YDOXHV� RI� HDU� OHQJWK�� JUDLQ�
QXPEHU�DQG�\LHOG�ZHUH REVHUYHG�LQ�13.�DQG�(I3.�WUHDWPHQWV��7KHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�
IRU�/$,�DPRQJ�13.��(I3.�DQG�(I�WUHDWPHQWV��7KHUH�LV�D�SRVLWLYH�DQG�VLJQLILFDQW�FRUUHODWLRQ�DPRQJ�
HDU�OHQJWK��JUDLQ�QXPEHU�DQG�\LHOG�ZLWK�,$)��7KH�WUHDWPHQWV�ZLWK�KLJKHU�,$)�REWDLQHG�WKH�KLJKHVW�
YDOXHV�RI�HDU�FRPSRQHQWV�DQG�JUDLQ�\LHOG�
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