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5HVXPR� 1HVWH� HVWXGR� XWLOL]DP�VH� VpULHV� WHPSRUDLV� GH� 1'9,� REWLGDV� GDV� LPDJHQV� GR� VDWpOLWH�
02',6��UHVROXomR�HVSDFLDO�GH�����P��XWLOL]DQGR�R�DSOLFDWLYR�6$79HJ�GHVHQYROYLGR�SHOD�(PEUDSD��
HP� ���� WDOK}HV� GH� SURGXomR� FRPHUFLDO� GH� DOJRGmR� QR� HVWDGR� GH� 0DWR� *URVVR�� SDUD� HVWLPDU� D�
SURGXWLYLGDGH�GR�DOJRGRHLUR��2V�UHVXOWDGRV�PRVWUDUDP�XPD�FRUUHODomR�QmR�OLQHDU�SRVLWLYD�GR�1'9,�
PpGLR� HP� WRGR� R� FLFOR� ����� GLDV�� FRP� D� SURGXWLYLGDGH� H� XPD� FRUUHODomR� QHJDWLYD� HQWUH� RV�
FRHILFLHQWHV� GH� YDULDomR� GRV� SL[HOV� GDV� LPDJHQV� QRV� WDOK}HV� FRP� D� SURGXWLYLGDGH�� REWHQGR�VH�
FRHILFLHQWHV�GH�FRUUHODomR�OLQHDU��5���GH������H�������UHVSHFWLYDPHQWH��2�HUUR�TXDGUiWLFR�PpGLR�GH�
HVWLPDWLYD�REWLGR�SHOR�PRGHOR�IRL�DOWR��FHUFD�GH���WRQHODGD�KD���OHYDQGR�D�XP�HUUR�GH�HVWLPDWLYD�GH�
FHUFD�GH������'H�XP�PRGR�JHUDO��FRQVLGHUD�VH�TXH�R�SURFHGLPHQWR�SURSRVWR�WHP�XP�ERP�SRWHQFLDO�
GH�DSOLFDomR�SUiWLFD��PDV�GHPDQGD�DOJXPDV�PHOKRULDV�FRPR�D�XWLOL]DomR�GH�XP�Q~PHUR�PDLRU�GH�
WDOK}HV�H�D�DYDOLDomR�GH�LPDJHQV�GH�RXWURV�VDWpOLWHV�FRP�PDLRU�UHVROXomR�HVSDFLDO�

3DODYUDV�FKDYH� VHQVRULDPHQWR�UHPRWR��1'9,��SURGXWLYLGDGH�GR�DOJRGRHLUR��6$79HJ
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$EVWUDFW�� 7KLV� VWXG\� HPSOR\V� 1'9,� WHPSRUDO� VHULHV� REWDLQHG� IURP 02',6� VDWHOOLWH� LPDJHV�
�VSDWLDO�UHVROXWLRQ�RI�����P��XVLQJ�WKH�ZHE�EDVHG�SURJUDP�6$79HJ�GHYHORSHG�E\�(PEUDSD��LQ�����
FRPPHUFLDO�FRWWRQ�SURGXFWLRQ�DUHDV�LQ�0DWR�*URVVR�VWDWH��WR�HVWLPDWH�FRWWRQ�\LHOG��5HVXOWV�VKRZHG�
D�SRVLWLYH�QRQ�OLQHDU�FRUUHODWLRQ�EHWZHHQ�1'9,�DYHUDJHG�IRU�WKH�ZKROH�JURZLQJ�VHDVRQ��DERXW�����
GD\V��DQG�FRWWRQ�\LHOG��DQG�D�QHJDWLYH�FRUUHODWLRQ�EHWZHHQ�WKH�1'9,�FRHIILFLHQW�RI�YDULDWLRQ�RI�HDFK�
ILHOG�DQG�\LHOG��ZLWK�OLQHDU�GHWHUPLQDWLRQ�FRHIILFLHQWV��5���RI������DQG�������UHVSHFWLYHO\��7KH�URRW�
PHDQ�VTXDUH�HUURU�REWDLQHG�ZDV�KLJK��DERXW�D�WRQ�KD���SURGXFLQJ�DQ�HVWLPDWLRQ�HUURU�RI�DERXW������
,Q� JHQHUDO�� LW� ZDV� FRQVLGHUHG� WKDW� WKH� SURSRVHG� SURFHGXUH� KDV� D� JRRG� SRWHQWLDO� RI� SUDFWLFDO�
DSSOLFDWLRQ�� EXW� GHPDQGV� LPSURYHPHQWV� DV� WKH� XVH� RI� ODUJHU� QXPEHU� RI� ILHOGV� DQG� RWKHU� VDWHOOLWH�
LPDJHV�ZLWK�ODUJHU�VSDWLDO�UHVROXWLRQ�

.H\ZRUGV��UHPRWH�VHQVLQJ��1'9,��FRWWRQ�\LHOG��6$79HJ

���,QWURGXomR
2�DOJRGmR�p�XPD�FXOWXUD�GH�JUDQGH�LPSRUWkQFLD�HFRQ{PLFD�SDUD�R�%UDVLO��TXH�p�R��R SURGXWRU�

PXQGLDO� DWLQJLQGR�QD�VDIUD�����������XP WRWDO�GH�����PLOK}HV�GH�WRQHODGDV�GH�SOXPD� DWUiV�DSHQDV�
GD� ËQGLD�� &KLQD�� (8$� H� 3DTXLVWmR� 1D� ~OWLPD� VDIUD�� H[SRUWRX FHUFD� GH� ���� PLOK}HV� GH� WRQ� GH�
DOJRGmR�HP�SOXPD��FRQTXLVWDQGR�D�SRVLomR�GH��R H[SRUWDGRU�PXQGLDO� 2�&HQWUR�2HVWH�p�D�SULQFLSDO�
UHJLmR�SURGXWRUD�GH�DOJRGmR�QR�SDtV�H�R�0DWR�*URVVR�p�R�SULQFLSDO�HVWDGR�SURGXWRU��FRP�FHUFD�GH
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��� PLOK}HV� GH� WRQ� QD� VDIUD� ����������� R� TXH� UHSUHVHQWD� ��� GD� SURGXomR� QDFLRQDO� �&21$%��
�������'HYLGR�jV�H[WHQVDV�iUHDV�XWLOL]DGDV�QD�SURGXomR�GR�DOJRGRHLUR�������PLOK}HV�GH�KHFWDUHV�QD�
VDIUD�������������D�XWLOL]DomR�GH�VHQVRULDPHQWR�UHPRWR��65��SRU�LPDJHQV�GH�VDWpOLWH�RIHUHFH�XPD�
H[FHOHQWH� IHUUDPHQWD� SDUD� R� PRQLWRUDPHQWR� GDV� iUHDV� SODQWDGDV�� 'HQWUH� RV� GLYHUVRV� tQGLFHV� GH�
YHJHWDomR� �,9��XWLOL]DGRV�QR�65��R 1'9,� �ËQGLFH�GH�9HJHWDomR�GD�'LIHUHQoD�1RUPDOL]DGD��p�XP�
GRV�PDLV�FRPXQV��SRGHQGR�VHU�XWLOL]DGR�SDUD�D�LGHQWLILFDomR�GH�SUDJDV��GH�SUREOHPDV�QXWULFLRQDLV��
GH�GpILFLW�KtGULFR��GH�HVWLPDWLYD�GD�SURGXWLYLGDGH H�QD�PRGHODJHP�KLGUROyJLFD��6KLUDWVXFKL� ������

$�SURGXomR�GR�DOJRGRHLUR�HVWi�UHODFLRQDGD�FRP�D�TXDQWLGDGH�GH�WHFLGR�IRWRVVLQWpWLFR��tQGLFH�
GH�iUHD�IROLDU�H�ELRPDVVD�H��GHVVD�IRUPD��RV�,9�REWLGRV�SRU�65�SRGHP�VHU�XWLOL]DGRV�SDUD�D�REWHQomR�
GH� PRGHORV� GH� HVWLPDWLYD� GD� SURGXWLYLGDGH� �%DLR� HW� DO�� ������� 1DV� DSOLFDo}HV� GH� 65� SDUD� D�
HVWLPDWLYD�GD�SURGXWLYLGDGH�VmR�XWLOL]DGDV�LPDJHQV�REWLGDV�HP�XP�GHWHUPLQDGR�PRPHQWR�GR�HVWiGLR�
YHJHWDWLYR�GD�FXOWXUD��1R�FDVR�GR�DOJRGRHLUR�%UDQGmR�HW�DO���������VXJHUH�TXH�R�PHOKRU�PRPHQWR�
SDUD�D�REWHQomR�GDV�LPDJHQV�p�HP�WRUQR�GH ���GLDV�DSyV�D�HPHUJrQFLD��QR�LQtFLR�GD�IDVH�UHSURGXWLYD��
FRP� R� DSDUHFLPHQWR� GR� SULPHLUR� ERWmR� IORUDO�� 1R� WUDEDOKR� GH� %DLR� HW� DO�� ������� DV� LPDJHQV� GH�
VDWpOLWH�XWLOL]DGDV�SDUD� VH� FRUUHODFLRQDU� D�SURGXWLYLGDGH�FRP�1'9,� IRUDP�REWLGDV� HQWUH����H�����
GLDV� DSyV� R� SODQWLR� �'$3��� (QWUHWDQWR�� DOJXQV� WUDEDOKRV� WHP� VXJHULGR� D� XWLOL]DomR� GH� VpULHV�
WHPSRUDLV� GH� ,9�SDUD� D� FRUUHODomR�GRV� ,9�FRP�D�SURGXWLYLGDGH� �0HQJ�HW� DO�� �������PLQLPL]DQGR�
DVVLP�DOJXQV�SUREOHPDV�FRPR�D�GD�RFRUUrQFLD�GH�QXYHQV�QDV�LPDJHQV�GH�VDWpOLWH�

8P� VLVWHPD� TXH� SHUPLWH� D� DQiOLVH� WHPSRUDO� GH� ,9� IRL� GHVHQYROYLGR� SHOD� (PEUDSD��
GHQRPLQDGR�6$79HJ��6LVWHPD�GH�$QDOLVH�7HPSRUDO�GD�9HJHWDomR���7UDWD�VH�GH XP�VRIWZDUH ZHE�
TXH� SHUPLWH� REVHUYDU VpULHV� WHPSRUDLV� GRV� tQGLFHV� YHJHWDomR� 1'9,� H� (9,� �ËQGLFH� GH� 5HDOFH� GD�
9HJHWDomR��GRV� VDWpOLWHV�02',6��RIHUHFHQGR�XP�PRQLWRUDPHQWR�SDUD� WRGR�R� WHUULWyULR�EUDVLOHLUR�
(VWH� WUDEDOKR� WHP�R�REMHWLYR�GH�FRUUHODFLRQDU� ,9�REWLGRV�HP�iUHDV�GH�SURGXomR�GR�DOJRGRHLUR�QR�
HVWDGR�GR�0DWR�*URVVR�FRP�D�SURGXWLYLGDGH��XWLOL]DQGR�VpULHV�WHPSRUDLV�IRUQHFLGDV�SHOR�6$79HJ��
GXUDQWH�WRGR�R�FLFOR�GD�FXOWXUD��FHUFD�GH ��� GLDV�� 3DUD�WDQWR��IRUDP�XWLOL]DGRV�WDOK}HV�GH�SURGXomR�
GR�DOJRGRHLUR�QR�0DWR�*URVVR��FRQWHQGR�LQIRUPDo}HV�GDV�SURGXWLYLGDGHV�H�DV�GDWDV�GD�VHPHDGXUD��
EHP�FRPR�RXWURV�SDUkPHWURV�ItVLFRV�H�TXtPLFRV�GRV�VRORV�GHVVDV�iUHDV��*DOELHUL�HW�DO��������

���0DWHULDLV�H�0pWRGRV
2V GDGRV� XWLOL]DGRV� QHVVH� HVWXGR� IRUDP� REWLGRV� SHOR� ,0$PW� �*DOELHUL� HW� DO�� ������ FRP�

������WDOK}HV�GH�FXOWLYR�FRPHUFLDO�GH�DOJRGmR�QR�0DWR�*URVVR��HP���VDIUDV������������DWp������
������� 'HVVHV�� IRUDP� VHOHFLRQDGRV ���� WDOK}HV�� FRP� JUDQGH� YDULDomR� QD� SURGXWLYLGDGH�� $�
SURGXWLYLGDGH�PpGLD�GHVVHV����� WDOK}HV�IRL�GH�����WRQHODGDV�KD��FRP�Pi[LPD�GH���� H�PtQLPD�GH�
���� WRQ�KD��4XDQWR�DR�VLVWHPD�GH�SODQWLR��HP�XP�WRWDO�GH ����WDOK}HV�������XWLOL]RX�VH�R�3ODQWLR�
'LUHWR����WDOK}HV�XWLOL]DUDP 3ODQWLR�&RQYHQFLRQDO�� 4XDQWR�DR�HVSDoDPHQWR��HP����WDOK}HV ������
DGRWRX�VH�R�SODQWLR�DGHQVDGR��OLQKDV�HVSDoDGDV�GH����FP���VHQGR�R�UHVWDQWH�FRQYHQFLRQDO�����H����
FP��� 2� FXOWLYR� HP� VDIUD� IRL� UHDOL]DGR� HP� ��� WDOK}HV� ���� IRUDP� VDIULQKD��� $V VHPHDGXUDV� IRUDP�
UHDOL]DGDV QRV�PHVHV�GH�GH]HPEUR D�IHYHUHLUR��VHQGR�D�PDLRULD�HP�GH]HPEUR�

$V�VpULHV�WHPSRUDLV�GH�1'9,�IRUDP�REWLGDV�GD�SODWDIRUPD�6$79HJ��TXH�XWLOL]D�LPDJHQV�GRV�
VDWpOLWHV�02',6�REWLGRV�H GLVSRQLELOL]DGRV�JUDWXLWDPHQWH��SHOD�1$6$�GHVGH�������FRP WHPSR�GH�
UHYLVLWD�GH����GLDV H UHVROXomR�HVSDFLDO�GH���� P� 2�1'9,�p�XP�GRV�,9�PDLV�XWLOL]DGRV�HP�65��R�
TXDO� p� GHWHUPLQDGR� SRU� XPD� UD]mR� HQWUH� D� UHIOH[mR� GD� OX]� GR� VRO� HP� FRPSULPHQWRV� GH� RQGD� GR�
LQIUDYHUPHOKR�SUy[LPR��,93��H�GR�YHUPHOKR��9���1'9, �,93�9���,93��9��

&DGD�WDOKmR�IRL�LGHQWLILFDGR�QR�6$79HJ SHOD�VXD�FRRUGHQDGD�JHRJUiILFD�H��SRVWHULRUPHQWH��
GHVHQKDGR XP�SROtJRQR�QRV� OLPLWHV�GR� WDOKmR� GHILQLQGR R�Q~PHUR�GH�EORFRV�RX�SL[HOV�H[LVWHQWHV�
QDV�LPDJHQV�SDUD�DV�DQiOLVHV�GH�1'9,�QR WDOKmR��'HYLGR�j�SUHVHQoD�GH�QXYHQV�RV�YDORUHV�GH�1'9,�
SRGHP� DSUHVHQWDU� RVFLODo}HV� DR� ORQJR� GD� VDIUD� H� SDUD�PLQLPL]DU� HVVH� SUREOHPD R�6$79HJ SRGH�
DSOLFDU�XPD�SUp�ILOWUDJHP��&RQWXGR��WHVWHV�UHDOL]DGRV�PRVWUDUDP�TXH�DOJXQV�SHUtRGRV�GH�HQWUHVVDIUD�
IRUDP�FRQIXQGLGRV�FRP�QXYHP�H�DVVLP�HVVH�SURFHGLPHQWR�DXWRPiWLFR�QmR�IRL�DGRWDGR��(P�DOJXQV�
SRXFRV� FDVRV� RQGH� YHULILFRX�VH� HIHLWR� VHYHUR� GH� QXYHP� QR� 1'9,�� R� PHVPR� IRL� FRUULJLGR�
PDQXDOPHQWH� SHOD� PpGLD� GRV� YL]LQKRV�� $SyV� DV� DQiOLVHV� QR� 6$79HJ� RV� GDGRV� GH� 1'9,� IRUDP�
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H[SRUWDGRV�HP�SODQLOKDV�GH�([FHO��FRQWHQGR YDORUHV�GH 1'9, PpGLRV��GHVYLRV�SDGUmR�H GDWDV�GDV�
LPDJHQV��(P�IXQomR�GD�GDWD�GD�VHPHDGXUD�GH�FDGD�WDOKmR�GHILQH�VH�D�HVFDOD�GH '$3 �GLDV�DSyV�R�
SODQWLR��SDUD�FDGD�YDORU�GH�1'9,�GDV����LPDJHQV REWLGDV�HQWUH���H�����'$3�

(P�IXQomR�GD�YDULDomR�GDV�SURGXWLYLGDGHV�PtQLPDV�H�Pi[LPDV�REVHUYDGDV�QD�EDVH�GH�GDGRV�
RULJLQDO�� HVWDEHOHFHX�VH ��� FODVVHV� GH� SURGXWLYLGDGH� FRP� FHUFD� GH� ��� WDOK}HV� SDUD� FDGD� FODVVH��
WRWDOL]DQGR� ���� WDOK}HV� SDUD� DV DQiOLVHV�� 2V� ��� YDORUHV� GH� 1'9, HQWUH� '$3� �� H� ���� IRUDP�
LQWHUSRODGRV� SHOR� VRIWZDUH�2ULJLQ� ���� H� SRVWHULRUPHQWH� GHWHUPLQDGRV� RV� YDORUHV�PpGLRV�� GHVYLRV�
SDGUmR�QDV�VHJXLQWHV�IDL[DV�GH�'$3���������WRGR�R�FLFOR���������PrV������������PrV������������PrV�
������������PrV��������������PrV����H����������PrV�����2V�YDORUHV�PpGLRV�REWLGRV�SRU�IDL[DV�IRUDP�
FRUUHODFLRQDGRV� FRP� DV� SURGXWLYLGDGHV� SDUD� WRGRV� RV� WDOK}HV�� YLVDQGR� R� HVWDEHOHFLPHQWR� GRV�
PHOKRUHV�PRGHORV�SDUD�D�HVWLPDWLYD�GD�SURGXWLYLGDGH�GR�DOJRGRHLUR�EDVHDGR QR�1'9,�

���5HVXOWDGRV�H�'LVFXVVmR
$� )LJXUD� �� PRVWUD� D� WHOD� GR� 6$79HJ� �)LJ�� �$�� FRP� D� LGHQWLILFDomR� GH� XP� GRV� WDOK}HV�

DYDOLDGRV�QHVWH�WUDEDOKR�H�GXDV�VpULHV�WHPSRUDLV�REWLGDV�SHODV�PpGLDV�GH�JUXSRV�GH����WDOK}HV�FRP�
DV�PHQRUHV�H�PDLRUHV�SURGXWLYLGDGHV��)LJ���%���1RV�GRLV�FDVRV�REVHUYDP�VH�SHUILV�WtSLFRV�GH�1'9,�
SDUD�D�FXOWXUD�GR�DOJRGRHLUR�H�YDORUHV�PDLV�EDL[RV�GH�1'9,�SDUD�D�FODVVH�GH�PHQRU�SURGXWLYLGDGH�
�OLQKD�YHUPHOKD���3DUD�R�FLFOR�GR�DOJRGRHLUR��REVHUYD�VH�XPD�IDVH�LQLFLDO�FRP�IRUWH�D�DXPHQWR�GR�
1'9,�� DWp� FHUFD� GH� ������ '$3�� VHJXLGR� GH� HVWDELOL]DomR� DWp� DSUR[LPDGDPHQWH� �������� GLDV� H�
GHSRLV�XP�GHFDLPHQWR�JUDGXDO�DWp�R�ILQDO�GD�VDIUD��FROKHLWD��

)LJXUD����7HOD�GR�6$79HJ��$��H�VpULHV�WHPSRUDLV�GH�1'9,�SDUD�WDOK}HV�GH�iUHDV�GH�DOWD������WRQ�KD��
H�EDL[D�������WRQ�KD��SURGXWLYLGDGHV��%����'$3��GLDV�DSyV�R�SODQWLR�

$�)LJXUD���DSUHVHQWD�D�UHODomR�HQWUH�DV�PpGLDV�GH�1'9,������'$3� H�DV�SURGXWLYLGDGHV�GRV�����
WDOK}HV� �)LJ�� �$��� EHP� FRPR� GRV� FRHILFLHQWHV� GH� YDULDomR� �&9�� PpGLRV� GH� 1'9, REWLGRV� GRV�
GHVYLRV�SDGUmR�GRV�SL[HOV�LGHQWLILFDGRV�QRV�WDOK}HV��)LJ���%���FRP�D�DV�SURGXWLYLGDGHV��2EVHUYD�VH�
XP�DXPHQWR�QmR�OLQHDU�GR�1'9,������'$3� H�XPD�GLPLQXLomR�GH�&9�1'9,������'$3� FRP�R�DXPHQWR�
GD� SURGXWLYLGDGH�� 1R� FDVR� GR� 1'9,������ '$3 LVVR� VH� Gi� SHOD� LQIOXrQFLD� GR� YLJRU� GDV� SODQWDV� H�
TXDQWLGDGH�GH�ELRPDVVD�QD�SURGXomR��TXH�p�H[SUHVVR�QR�1'9,��-i�R�HIHLWR�LQYHUVR�REVHUYDGR�SDUD�R��
&9�1'9,������'$3� VH�Gi�SHOR�IDWR�GH�TXH�TXDQWR�PDLRU�D�YDULDELOLGDGH�GR�1'9,�GHQWUR�GR�WDOKmR�
PDLRU� VHUi� D� SRVVLELOLGDGH� GH� RFRUUrQFLD� GH GDQRV� SRU� GRHQoDV� H� SUDJDV�� FRPSDFWDomR�� GpILFLW�
KtGULFR�� H� TXH� VH� H[SUHVVD� QD� YDULDELOLGDGH� HVSDFLDO� GD� SURGXomR�� (IHLWRV� VLPLODUHV� DRV� DTXL�
REVHUYDGRV�IRUDP�GHVFULWRV�SRU�%DLR�HW�DO���������XWLOL]DQGR�LPDJHQV�GR�VDWpOLWH�GR�/DQGVDW�

2V�YDORUHV�GRV�FRHILFLHQWHV�GH�GHWHUPLQDomR��5���REWLGRV�HQWUH�1'9,������'$3� H��&9�1'9,��
���� '$3 FRP� D� SURGXWLYLGDGH� IRUDP� EDL[RV�� PDV� GHYH�VH� FRQVLGHUDU� TXH� QHVVHV� WDOK}HV� IRUDP�
XWLOL]DGDV�GLIHUHQWHV�FXOWLYDUHV��GDWDV�H�VLVWHPDV�GH�SODQWLR��WLSRV�GH�VROR�H�FRQGLo}HV�FOLPiWLFDV��RX�
VHMD� Ki� GLYHUVRV� IDWRUHV� GH� FRQIXQGLPHQWR�� $YDOLDQGR�VH� R� HUUR� GR�PRGHOR� SDUD� D� HVWLPDWLYD� GD�
SURGXWLYLGDGH��REWrP�VH�XP�YDORU�GH�FHUFD�GH�����WRQ�KD��RX�VHMD�GH�FHUFD�GH������FRQVLGHUDQGR�D�
PpGLD�GD�SURGXomR�GRV�����WDOK}HV�TXH�p�GH�����WRQ�KD��$SHVDU�GHVVH�HUUR�VHU�PXLWR�DOWR��R�PpWRGR�
SURSRVWR�DSUHVHQWD�XP�ERP�SRWHQFLDO�H�FRQGLo}HV�GH�VHU�PHOKRUDGR��DJUHJDQGR�VH�PDLV�GDGRV��GH�
PRGR�D�JHUDU�XP�PRGHOR�PDLV�UREXVWR�H��HP�XPD�HWDSD�SRVWHULRU��XWLOL]DQGR�LPDJHQV�GH�VDWpOLWHV�
FRP�PDLRU�UHVROXomR�HVSDFLDO��FRPR�DV�GR�/DQGVDW��UHVROXomR�GH����P��RX�6HQWLQHO�����P���Mi�TXH�D�
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UHVROXomR�HVSDFLDO�GDV�LPDJHQV�GR�VDWpOLWH�02',6�XWLOL]DGDV�QHVWH�WUDEDOKR�p�GH�DSHQDV�����P�

)LJXUD� ��� &RUUHODomR� GD� SURGXWLYLGDGH� FRP� R� 1'9,�PpGLR� DR� ORQJR� GH� WRGR� R� FLFOR� GD� FXOWXUD�
�1'9,������'$3���$��H�FRP�R�FRHILFLHQWH�GH�YDULDomR��&9��1'9,������'$3���%��

$OpP�GD�XWLOL]DomR�GRV�YDORUHV�GH�1'9,�GXUDQWH�WRGR�R�FLFOR��1'9,������'$3���IRUDP�REWLGDV�
DV� PpGLDV� GH� 1'9,� SRU� PrV� GR� FLFOR� GH� SURGXomR�� TXH� IRUDP� FRUUHODFLRQDGRV� WDPEpP� FRP� D�
SURGXWLYLGDGH��$SHVDU�GHVVDV�FRUUHODo}HV�GDV�PpGLDV�PHQVDLV�GH�1'9,�IRUQHFHUHP�YDORUHV�GH�5�

PHQRUHV�GDTXHOHV�FRP�R�1'9,������'$3��DV�LQIRUPDo}HV�JHUDGDV�VmR�~WHLV��SRGHQGR�LQGLFDU�R�PHOKRU�
PRPHQWR�SDUD�VH�REWHU�DV�LPDJHQV�GH�VDWpOLWH�SDUD�R�DOJRGRHLUR�TXDQGR�QmR�Ki�SRVVLELOLGDGH�GH�VH�
REWHU�DV�VpULHV�WHPSRUDLV��$�)LJXUD���DSUHVHQWD�DV�FRUUHODo}HV�GDV�PpGLDV�PHQVDLV�GH�1'9,�FRP�DV�
SURGXWLYLGDGHV��1HVVH�FDVR��VmR�DSUHVHQWDGRV�RV�YDORUHV�PpGLRV�SRU�FODVVHV�GH�SURGXWLYLGDGHV�����
FODVVHV��SDUD� IDFLOLWDU�D�YLVXDOL]DomR�H�D�DQiOLVH��PRWLYR�SHOR�TXDO��RV�YDORUHV�GH�5� PRVWUDGRV�QD�
)LJXUD���VmR�VXSHULRUHV�DRV�GD�)LJXUD����RQGH�WRGRV�RV�SRQWRV�VmR�DSUHVHQWDGRV��DR�LQYpV�GDV�PpGLDV�
SRU� FODVVHV� GH� SURGXWLYLGDGH�� 1HVVH� FDVR�� YHULILFD�VH� D� PHOKRU� FRUUHODomR GD� SURGXWLYLGDGH� FRP�
1'9,������ '$3� �5

� ������� VHQGR� WDPEpP� PXLWR� SUy[LPR� DR� YDORU� REWLGR� SDUD� 1'9,������ '$3�
�5� ������� (VVH� UHVXOWDGR� FRQFRUGD� FRP� R� GH� %UDQGDR� HW� DO�� �������� TXH� YHULILFDUDP� WDPEpP� D�
PHOKRU�FRUUHODomR�GD�SURGXWLYLGDGH�FRP�R�1'9,�DYDOLDGR����GLDV�DSyV�D�HPHUJrQFLD��'$(��

)LJXUD����9DULDomR�GD�SURGXWLYLGDGH�FRP�DV�PpGLDV�GH�1'9,�GDV����FODVVHV�GH�SURGXWLYLGDGH��a���
WDOK}HV�SRU�FODVVH��SRU�PrV�GR�FLFOR�GD�FXOWXUD�����������������������������H�������'$3��

$� EDVH� GH� GDGRV� GR� ,0$PW� XWLOL]DGD� QHVWH� WUDEDOKR� �*DOELHUL� HW� DO�� ������ SRVVXL�
LQIRUPDo}HV� GH� SDUkPHWURV�� ItVLFRV� H� TXtPLFRV� GR� VROR�� EHP� FRPR� GH� ILWRQHPDWRLGHV�� 9LVDQGR�
DYDQoDU� QR� HQWHQGLPHQWR� GRV� IDWRUHV� TXH� SRGHULDP� HVWDU� LQIOXHQHFLDQGR� QD� SURGXWLYLGDGH� H� QR�
1'9,��RV�PHVPRV�IRUDP�FRUUHODFLRQDGRV�FRP�WRGRV�RV�SDUkPHWURV�GLVSRQtYHLV�QD�EDVH�GH�GDGRV��
(P� JHUDO�� RV� FRHILFLHQWHV� GH� FRUUHODomR� IRUDP� PXLWR� EDL[RV� �5� �� ������ (QWUHWDQWR�� YHULILFRX�VH�
DOJXQV�FDVRV�FRP�5� ! �����FRPR�REVHUYDGR�QD�)LJXUD����3DUD�R�1'9,�D�PHOKRU�FRUUHODomR��)LJ��
�$��IRL�REWLGD�FRP�D�UHVLVWrQFLD�GR�VROR�j�SHQHWUDomR��53���PHGLGD�FRP�SHQHWU{PHWUR��QD�FDPDGD�
����FP��VXSHUILFLDO���LQGLFDQGR�D�LQIOXrQFLD�GD�FRPSDFWDomR�RX�GH�HVWUHVVH�KtGULFR��XPD�YH]�TXH�D�
53�DXPHQWD�FRP�D�GLPLQXLomR�GD�XPLGDGH�GR�VROR�QR�1'9,��1R�FDVR GD�SURGXWLYLGDGH�REWHYH�VH�
DV� PHOKRUHV� FRUUHODo}HV� FRP� RV� SDUkPHWURV� TXtPLFRV� GR� VROR� FRPR� WHRUHV� GH� FDOFLR�� PDJQpVLR��
VRPD�GH�EDVHV�H�]LQFR��VHQGR�D�FRUUHODomR�SRVLWLYD��FRPR�HVSHUDGR�
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)LJXUD����5HODo}HV�HQWUH�D�SURGXWLYLGDGH�GR�DOJRGRHLUR�H�VRPD�GH�EDVHV��$��H�1'9,������'$3 FRP�D�
UHVLVWrQFLD�GR�VROR�j�SHQHWUDomR��53��QD�FDPDGD�VXSHUILFLDO������FP��%��

���&RQFOXV}HV
9HULILFRX�VH�XPD�WHQGrQFLD��QmR�OLQHDU��GH�DXPHQWR�QRV�YDORUHV�GH�1'9,��FRP�R�DXPHQWR�

GD� SURGXWLYLGDGH� GR� DOJRGRHLUR�� DQDOLVDQGR� ���� WDOK}HV� GH� SURGXomR� FRPHUFLDO�� $� YDULDELOLGDGH�
HVSDFLDO�GR�1'9,�QRV�WDOK}HV�LQIOXHQFLRX�QHJDWLYDPHQWH�QD�SURGXWLYLGDGH��RX�VHMD��TXDQWR�PDLRU�R�
FRHILFLHQWH� GH� YDULDomR� GR�1'9,��PHQRU� D� SURGXWLYLGDGH��2V� GDGRV� DSUHVHQWDGRV�PRVWUDUDP� XP�
JUDQGH�SRWHQFLDO�GH�XWLOL]DomR�GR�VHQVRULDPHQWR�UHPRWR�FRP�VpULHV�WHPSRUDLV�GH�LPDJHQV�GH�VDWpOLWH�
�REWLGDV� SHOR� 6$79HJ�� SDUD� R� GHVHQYROYLPHQWR� GH� PRGHORV� GH� HVWLPDWLYD� GD� SURGXWLYLGDGH��
EDVHDGRV�QD�DQiOLVH�GHVVDV� LPDJHQV�� LQFOXVLYH�HP�XPD�HWDSD� LQLFLDO�GD�FXOWXUD��������GLDV�DSyV�D�
VHPHDGXUD���2�6$79HJ�PRVWURX�VH�XPD�IHUUDPHQWD�PXLWR�SUiWLFD�H�FRP�H[FHOHQWHV�SRVVLELOLGDGHV�
GH�DSOLFDo}HV�HP�HVWXGRV�DJURQ{PLFRV��FRPR�QR�FDVR�GH�HVWLPDWLYDV�GH�SURGXWLYLGDGH�

$JUDGHFLPHQWRV
(PEUDSD� �SURMHWR� ������������������ &13T� �SURMHWR� ���������������� ,QVWLWXWR�

0DWRJURVVHQVH�GR�$OJRGmR�

5HIHUrQFLDV
%$,2� )�+�5���'�&��1(9(6��&�1�6��&$0326��3�(��7(2'252��5HODomR�HQWUH�D�SURGXWLYLGDGH�GR�

DOJRGmR�H�YDULDELOLGDGH�GH�1'9,�REWLGRV�Sy�LPDJHQV�/DQGVDW���± 8QLYHUVLGDGH�)HGHUDO�GH�0DWR�
*URVVR�GR�6XO��%UDVLO

%5$1'$2��=�1���*5(*2��&�5���,1$0$68��5�<���-25*(��/�$�&��6SHFWUDO�UHIOHFWDQFH�RI�
VDWHOOLWH LPDJHV�XVLQJ�JHRHVWDWLVWLFV�PHWKRGV�WR�HVWLPDWH�JURZWK�DQG�FRWWRQ�\LHOG��5HPRWH�
6HQVLQJ�IRU�$JULFXOWXUH��(FRV\VWHPV��DQG�+\GURORJ\��3URF��63,(�Y�������������������

&21$%������� %ROHWLP�GD�VDIUD�GH�JUmRV������/HYDQWDPHQWR�VDIUD����������'LVSRQtYHO�HP���
KWWSV���ZZZ�FRQDE�JRY�EU�LQIR�DJUR�VDIUDV�JUDRV�EROHWLP�GD�VDIUD�GH�JUDRV!�$FHVVR�HP�����������

*$/%,(5,��5�� &�0�3� 9$=��-�)�9� 6,/9$��*�/�$� $086��6��&5(67$1$� (�6��0$726��
&�$�6��0$*$/+$(6��,QIOXrQFLD�GRV�SDUkPHWURV�GR�VROR�QD�RFRUUrQFLD�GH�ILWRQHPDWRLGHV��,Q��
5DIHO�*DOELHUL��-HDQ�/RXLV�%HORW���2UJ����1HPDWRLGHV�ILWRSDUDVLWDV�GR�DOJRGRHLUR�QRV�FHUUDGRV�
EUDVLOHLURV��%LRORJLD�H�PHGLGDV�GH�FRQWUROH���HG�&XLDEi��,0$PW��Y����S������������

0(1*��/���;��=+$1*��+��/,8��'��*82��<��<$1��/��4,1��<��3$1��(VWLPDWLRQ�RI�FRWWRQ�\LHOG�
XVLQJ�WKH�UHFRQVWUXFWHG�WLPH�VHULHV�YHJHWDWLRQ�LQGH[�RI�/DQGVDW�GDWD��&DQDGLDQ�-RXUQDO�RI�
5HPRWH�6HQVLQJ��Y������Q����S���������������

6+,5$768&+,� /�6���=�1��%5$1'­2��/�(��9,&(17(��'�&��9,&725,$��-�5��'8&$7,��5�3��
2/,9(,5$��0��)� 9LOHOD��6HQVRULDPHQWR�UHPRWR��FRQFHLWRV�EiVLFRV�H�DSOLFDo}HV�QD�$JULFXOWXUD�
GH�3UHFLVmR��,Q��%(51$5',��$�&�&��1$,0(��-�0���5(6(1'(��$�9���%$662,��/�+���
,1$0$68��5�<��$JULFXOWXUD�GH�3UHFLVmR�5HVXOWDGRV�GH�XP�QRYR�ROKDU��%UDVtOLD�')������
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