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5HVXPR� %LRVVHQVRUHV SDUD� VH� GHWHFWDU GRHQoDV� UHODFLRQDGDV� DR� JDGR� p� R� SULQFLSDO� IRFR� GHVWH�
WUDEDOKR��2�LQWXLWR�p�R�GLDJQyVWLFR�GD�0DVWLWH�SDUD�VH�GHWHUPLQDU�TXDO�R�DQWLELyWLFR�PDLV�DGHTXDGR�D�
VHU� PLQLVWUDGR� HP� FXUWR� HVSDoR� GH� WHPSR�� HYLWDQGR� DVVLP� XPD� FRQWDPLQDomR� FUX]DGD� HQWUH� R�
UHEDQKR�� (VVH� ELRVVHQVRU� p� FRQVWUXtGR� D� SDUWLU� GH� XP� ILOPH� SROLPpULFR�� IXQFLRQDOL]DGR� FRP�
SURWHtQDV��$�VXSHUItFLH�GRV�ELRVVHQVRUHV�IRL FDUDFWHUL]DGD�D�ILP�GH�VH�FRPSURYDU D�PRGLILFDomR�GR�
HOHWURGR��3RU�PHLR�GH�PHGLGDV�HOpWULFDV��D�PDVWLWH�IRL�GHWHFWDGD�FRP�XPD�DOWD�VHQVLELOLGDGH��6HJXLGR�
GD�GHWHFomR��DQiOLVHV�VREUH�D�VHOHWLYLGDGH�GRV�ELRVVHQVRUHV�IRUDP�UHDOL]DGDV�SRU�PHLR�GH�PDSDV�GH�
YLVXDOL]DomR�GH�LQIRUPDo}HV�H�DQiOLVHV�HVWDWtVWLFDV��R�TXH�SHUPLWLX�RWLPL]DU�DV�PHOKRUHV�FRQGLo}HV�H�
SDUkPHWURV�GDV�XQLGDGHV�VHQVRULDLV��$�FRPELQDomR�GRV�UHVXOWDGRV�GD FDUDFWHUL]DomR�H�GD�GHWHFomR�
SHUPLWLX�LGHQWLILFDU�SURSULHGDGHV�GRV�GLVSRVLWLYRV��YLVDQGR�WDQWR�D�RWLPL]DomR�GR�VHX�GHVHPSHQKR��
TXDQWR� D� VHQVLELOLGDGH�H� VHOHWLYLGDGH�SDUD� D� DSOLFDomR�HP� UHEDQKRV�� FRP�R� LQWXtGR�GH� VH� IDFLOLWDU�
GLDJQyVWLFRV�HP�XP�FXUWR�HVSDoR�GH�WHPSR��DXPHQWDQGR D�VREUHYLGD�GR�UHEDQKR�

3DODYUDV�FKDYH� )LOPH�QDQRHVWUXWXUDGR��PDVWLWH��ELRVVHQVRU�
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$EVWUDFW� %LRVHQVRUV�WR�GHWHFW�FDWWOH�UHODWHG�GLVHDVHV�LV�WKH�PDLQ�IRFXV�RI�WKLV�ZRUN��7KH�SXUSRVH�LV�
WR�GLDJQRVH�PDVWLWLV� WR�GHWHUPLQH�ZKLFK�DQWLELRWLF�LV�PRVW�DSSURSULDWH�WR�EH�JLYHQ�LQ�D�VKRUW� WLPH��
WKXV�DYRLGLQJ�FURVV�FRQWDPLQDWLRQ�EHWZHHQ�WKH�FDWWOH��7KLV�ELRVHQVRU�LV�FRQVWUXFWHG�IURP�D�SURWHLQ�
IXQFWLRQDOL]HG� SRO\PHULF� ILOP�� 7KH� ELRVHQVRUV� VXUIDFH� ZDV� FKDUDFWHUL]HG� LQ� RUGHU� WR� SURYH� WKH�
HOHFWURGH� PRGLILFDWLRQ� DQG WKURXJK� HOHFWULFDO WHFKQLTXHV�� PDVWLWLV� ZDV� GHWHFWHG� ZLWK� D� KLJK�
VHQVLWLYLW\�� )ROORZLQJ� GHWHFWLRQ�� ELRVHQVRU� VHOHFWLYLW\� DQDO\]HV� ZHUH� SHUIRUPHG� E\� PHDQV� RI�
LQIRUPDWLRQ� YLVXDOL]DWLRQ� PDSV� DQG� VWDWLVWLFDO� DQDO\]HV�� ZKLFK� DOORZHG� RSWLPL]LQJ� WKH� EHVW�
FRQGLWLRQV�DQG�SDUDPHWHUV�RI�WKH�VHQVRU\�XQLWV��7KH�FRPELQDWLRQ�RI�FKDUDFWHUL]DWLRQ�DQG�GHWHFWLRQ�
UHVXOWV� DOORZHG� WKH� LGHQWLILFDWLRQ� RI� GHYLFH� SURSHUWLHV�� DLPLQJ� DW� RSWLPL]LQJ� WKHLU� SHUIRUPDQFH� DV�
ZHOO�DV�VHQVLWLYLW\�DQG�VHOHFWLYLW\�IRU�DSSOLFDWLRQ�LQ�FDWWOH��LQ�RUGHU�WR�IDFLOLWDWH�GLDJQRVLV�LQ�D�VKRUW�
WLPH��LQFUHDVLQJ�WKH�VXUYLYDO�

.H\ZRUGV��1DQRVWUXFWXUHG�ILOP��PDVWLWLV��ELRVHQVRU

�� ,QWURGXomR
$�SUHVHQoD�GH�FHUWDV EDFWpULDV p�XPD�GDV�SULQFLSDLV�FDXVDV�GH�PDVWLWH�VXEFOtQLFD�HP�ERYLQRV�

OHLWHLURV�H�WDPEpP�XPD�IRQWH�GH�SUHMXt]R�HFRQ{PLFR�SDUD�D�LQG~VWULD��GHYLGR�DR�DXPHQWR�GR�Q~PHUR�
GH� LQIHFo}HV� FDXVDGDV� SRU� FHUWDV FHSDV� EDFWHULDQDV� UHVLVWHQWHV� D� P~OWLSORV� IiUPDFRV�� 3DUD� LVVR��
VXUJHUH�VH� HQWmR� R� XVR� GH� WpFQLFDV� GH� GHWHFomR� UiSLGDV� SDUD� VHUHP� DSOLFDGDV� D� HVVD� EDFWpULD�� H��
SRVWHULRUPHQWH��HP�iUHDV�FOtQLFDV �-$0$/, HW�DO��������&Ð7e�*5$9(/ HO�WDO���������
$� 0DVWLWH� HP� ERYLQRV� SURYRFD� XPD� LQIODPDomR� QDV� JOkQGXODV� PDPiULDV� GHYLGR� D� SUHVHQoD� GH�
PLFURRUJDQLVPRV�KRVSHGHLURV TXH�YLYHP�GHQWUR�GD�JOkQGXOD���TXH�HP�VXD� IRUPD�VXEFOtQLFD��SRGH�
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VHU�SHUVLVWHQWH�H� TXDQGR�LVVR�RFRUUH��XPD�JUDQGH�TXDQWLGDGH�GH�EDFWpULDV�SRGHP�HVWDU�SUHVHQWHV�QR�
OHLWH�H�VHUHP IRQWHV GH� LQIHFo}HV�SDUD�RXWURV�UHEDQKRV� $VVLP��Ki�PXLWDV�SHUGDV�HFRQRPLFDPHQWH�
GHYLGR� DRV� DOWRV� FXVWRV� GR� WUDWDPHQWR�� PRUWH� H� GLPLQXLomR� GD� SURGXomR� GH� OHLWH� H� DLQGD�� D�
RFRUUrQFLD�GR�XVR�GHVFRQWURODGR�GH�DQWLELyWLFRV�SDUD�FRPEDWr�OD��R�TXH�SRGH�FDXVDU�XP�DXPHQWR�GH�
HVWLUSHV�GH�EDFWpULDV�UHVLVWHQWHV�TXH�SRGHP�HQWUDU�QD�FDGHLD�DOLPHQWDU �$'.,16 HW�DO���������
1HVWH�FHQiULR��D�DSOLFDomR�GH�ELRVVHQVRUHV�GH�EDL[R�FXVWR�H�GH�UiSLGR�GLDJQyVWLFR�IDEULFDGRV�D�SDUWLU�
GH� QDQRFRPSyVLWRV�� MXQWDPHQWH� FRP�PROpFXODV� GH� SURWHLQDV�� SRGHP�PHOKRUDU� D� VHQVLELOLGDGH� H� D�
VHOHWLYLGDGH� GR� GLDJQyVWLFR� GH� 0DVWLWH�� TXH� p� R REMHWLYR� GHVWH� WUDEDOKR� $OpP� GH� WpFQLFDV�
FRQYHQFLRQDLV�GH�GHWHFomR��DQiOLVHV�VREUH�D�VHOHWLYLGDGH�GRV�ELRVVHQVRUHV�VmR UHDOL]DGDV�SRU�PHLR�
GH�PDSDV�GH�YLVXDOL]DomR�GH�LQIRUPDo}HV�H�DQiOLVHV�HVWDWtVWLFDV��R�TXH�SHUPLWH RWLPL]DU�DV�PHOKRUHV�
FRQGLo}HV�H�SDUkPHWURV�GDV�XQLGDGHV�VHQVRULDLV�

�� 0DWHULDLV�H�0pWRGRV
���� 3UHSDUDomR�GRV�)LOPHV�1DQRHVWUXWXUDGRV

2V� ILOPHV� QDQRHVWUXWXUDGRV� IRUDP� SUHSDUDGRV� VREUH� HVVHV� HOHWURGRV� LQWHUGLJLWDGRV��
HPSUHJDQGR� DXWRPRQWDJHP� SRU� DGVRUomR� TXtPLFD� �6$0��� 1HVWHV� WLSRV� GH� ILOPHV�� HOHWURGRV�
LQWHUGLJLWDGRV�IRUDP�LPHUVRV�HP�VROXo}HV�GH�TXLWRVDQD�GXUDQWH����PLQXWRV��VHJXLGR�GD�ODYDJHP�H�
VHFDJHP� HP� WHPSHUDWXUD� DPELHQWH�� IRUPDQGR� XP� ILOPH� ILQR� HVWiYHO� TXH� VHUYLX� GH� VXSRUWH� SDUD�
LPRELOL]DomR�GDV�FDPDGDV�DWLYDV SDUD�GHWHFomR�GH�EDFWpULDV�

�����'HWHFomR�GH�0DVWLWH�D�SDUWLU�GH�PROpFXODV�GH�ELRPDUFDGRUHV�GD�EDFWpULDV�6��DXUHXV
0HGLGDV� HOpWULFDV� IRUDP� UHDOL]DGDV� SDUD� GHWHFWDU� DPRVWUDV� GD� EDFWpULD� 6�� DXUHXV�� )RUDP�

XVDGRV�HOHWURGRV�LQWHUGLJLWDGRV��IXQFLRQDOL]DGRV�SRU�DQWLFRUSRV $QWL 6��DXUHXV��GXUDQWH����PLQ��1D�
SUy[LPD HWDSD�� DV� EDFWpULDV� IRUDP� DGVRUYLGDV� HP�GLIHUHQWHV� FRQFHQWUDo}HV�� SDUD� D� FRQVWUXomR� GDV�
FXUYDV�GH�FDOLEUDomR�D�SDUWLU�GH�GDGRV�GH�DGTXLULGRV�GXUDQWH�DV�PHGLGDV�HOpWULFDV��

�� 5HVXOWDGRV�H�'LVFXVVmR
�����&DUDFWHUL]DomR�GH�ILOPHV�EDVHDGRV�QR�GLDJQyVWLFR�GH�PDVWLWH�SRU�30�,55$6

2V�HVSHFWURV�GH�30�,55$6�GRV ILOPHV�FRQWHQGR TXLWRVDQD��$QWL� 6��DXUHXV DGVRUYLGRV HP�
HOHWURGRV� LQWHUGLJLWDGRV� GH� RXUR� VmR� DSUHVHQWDGRV� QD� )LJXUD� ��2� HVSHFWUR H[LEH� DV� SULQFLSDLV�
FDUDFWHUtVWLFDV� GH� EDQGDV� GH� SURWHtQDV� H� DTXHODV� UHODFLRQDGDV� jV� EDFWpULDV�� $V� SULQFLSDLV� EDQGDV�
FDUDFWHUtVWLFDV�SUHVHQWHV�WLYHUDP�VXD�LQWHQVLGDGH�DXPHQWDGD�FRP�D�SUHVHQoD�GH�EDFWpULDV��,VVR�SURYD�
D�PRGLILFDomR�GR�ILOPH��GXUDQWH�DV�H�WDSDV�GH�DGVRUomR�

)LJXUD� ��� (VSHFWURV� GH� 30�,55$6� SDUD� R� ILOPH� GH� &KL� �� $QWL�6� DXUHXV� H�� HP� VHJXLGD�� DSyV�
H[SRVLomR�jV�DPRVWUDV�GH�6��DXUHXV�FRPHUFLDO�
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�����'HWHFomR�(OHWURTXtPLFD�GH�6��DXUHXV�HP�DPRVWUDV�FRPHUFLDLV�
2V�GDGRV�GH� LPSHGkQFLD� HOHWURTXtPLFD� LQGLFDP� FRQVLGHUiYHO�GHSHQGrQFLD� FRP� D� DPRVWUD�

FRQWHQGR� 6� DXUHXV�� +RXYH XPD� YDULDomR� GD� LPSHGkQFLD�� FRP� D� FRQFHQWUDomR� GH� 6� DXUHXV��2�
OLPLWH�GH�GHWHFomR� IRL�HVWLPDGR�HP��8)&�P/��D�SDUWLU� GR�PpWRGR GD ,83$&��/2'� ��6%� ��6��
RQGH�6%�p�R�GHVYLR�SDGUmR�GH����PHGLGDV�WRPDGDV�D�SDUWLU�GR�VLQDO�REWLGR�GR�EUDQFR�H�6�p�R GHFOLYH�
GD�FXUYD�GH�FDOLEUDomR��

�����5HVXOWDGRV�HVWDWtVWLFRV�EDVHDGRV�QR�PpWRGR�3(;�6HQVRU
)RUDP� DQDOLVDGRV FDGD� HVSHFWUR� UHVXOWDQWHV� GDV� GHWHFo}HV� EDVHDGDV� HP� LPSHGkQFLD�

HOHWURTXtPLFD�� RULJLQDQGR� R� ,'0$3�� 2� ,'0$3� p� UHSUHVHQWDGR� FRPR� XP� SRQWR� QR� JUiILFR� �'�
SURMHWDGR��$PRVWUDV GD�PHVPD�QDWXUH]D�VH�DSUHVHQWDP�FRP�XPD�GLVWkQFLD�SHTXHQD�XPDV�GDV�RXWUDV�
H�DV TXH�VH�GLIHUHP��VH�DSUHVHQWDP�GLVWDQWHV��$�)LJXUD���PRVWUD R�JUiILFR�GH�,'0$3�EDVHDGR�QRV�
HVSHFWURV� GH� (VSHFWURVFRSLD� GH� ,PSHGkQFLD� (OHWURTXtPLFD� GXUDQWH� DV� GHWHFo}HV�� $V� DPRVWUDV�
FRQWHQGR�6� DXUHXV�IRUDP�GLVWLQJXLGDV��FXMRV�SRQWRV�GH�GDGRV�VmR�GHVORFDGRV�SDUD�D�GLUHLWD�FRP�R�
DXPHQWR�GD�FRQFHQWUDomR��FRUURERUDQGR�FRP�RV�UHVXOWDGRV�GH�LPSHGkQFLD�

)LJXUH� �� *UiILFR� GH� ,'0$3�D� SDUWLU� GRV� HVSHFWURV� LPSHGkQFLD� HOHWURTXtPLFD� REWLGRV� D� SDUWLU� GH�
DPRVWUDV�GH�6��DXUHXV FRPHUFLDO�

�� &RQFOXV}HV
3DUWLQGR�GR�REMHWLYR�LQLFLDO�GH�TXH�SDUD�FRPEDWHU�D�GLVVHPLQDomR�GH�LQIHFo}HV�SURYRFDGDV�

SRU�EDFWpULDV�UHVLVWHQWHV��FRPR�D�6�DXUHXV��H�DLQGD�PLQLPL]DU�R�GHVSHUGtFLR�GH�UHFXUVRV�S~EOLFRV�HP�
WUDWDPHQWRV� GHVSHQGLRVRV� GHYLGR� D� GHPRUD� HP� VH� LQLFLDU� XP� WUDWDPHQWR� FRP� DQWLELyWLFRV�� QRYDV�
HVWUDWpJLDV�SDUD�R�GHVHQYROYLPHQWR�GH�XP�ELRVVHQVRU�SDUD�GLDJQyVWLFRV�SDUD�D�GHWHFomR�GH�6��DXUHXV
IRUDP� GHVHQYROYLGDV� QHVWH� WUDEDOKR� 2 GLDJQyVWLFR� IRL� IHLWR� HP� FXUWR� HVSDoR� GH� WHPSR�� FRP� DOWD�
HVSHFLILFLGDGH� H� VHQVLELOLGDGH� SDUD� GHWHFomR� GH� FRO{QLDV� GH� 6WDSK\ORFRFFXV� DXUHXV HP� DPRVWUDV�
FRPHUFLDLV��FRP�XP�EDL[R�OLPLWH�GH�GHWHFomR�
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�,)6&�863��H�DRV�SHVTXLVDGRUHV�GR�&13(0�0DULD�+HOHQD�3LD]]HWWD�H�$QJHOR�*REEL�SHOR�DX[tOLR�
QD�FRQIHFomR�GRV�HOHWURGRV�
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���� &{Wp�*UDYHO��-���0DORXLQ��)��6\PSRVLXP�5HYLHZ��)HDWXUHV�RI�6WDSK\ORFRFFXV�$XUHXV�

0DVWLWLV�3DWKRJHQHVLV�7KDW�*XLGH�9DFFLQH�'HYHORSPHQW�6WUDWHJLHV��-RXUQDO�RI�'DLU\�6FLHQFH��Y��
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