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$R PHX�SULPR�H�DRV�PHXV�VREULQKRV�*XVWDYLQKR��/RUHQD�H�

%UXQLQKR� $RV�PHXV�DYyV�'DOLOD��6LOYLR��0DULD�$XJXVWD�H�*HUW��

$RV�DOXQRV�TXH�SDVVDUDP�H�SDVVDUmR�SHOR�ODERUDWyULR�GD�

3URI���'U���0DULVD�0HGHLURV�
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$JUDGHoR�SULPHLUDPHQWH�DR�&ULDGRU�GR�REMHWR�GH�HVWXGR�GD�FLrQFLD��D�1DWXUH]D��4XHULGR�

3DL� &HOHVWH�� PXLWR� REULJDGD� SRU� PH� FRQFHGHU� H[FHOHQWHV RSRUWXQLGDGHV� SDUD� PLQKD� IRUPDomR�

SURILVVLRQDO��DWUDYpV�GDV�TXDLV�GHVHQYROYL�D�FDSDFLGDGH�FRJQLWLYD�H PXLWDV KDELOLGDGHV� WpFQLFDV��

0XLWR� REULJDGD WDPEpP SRU� VXDV� RULHQWDo}HV� VREUH� R� HVWLOR� GH� YLGD�� D� REHGLrQFLD� D� HODV� PH�

SURSRUFLRQRX VD~GH�ItVLFD�H�HPRFLRQDO� 5HFRQKHoR�D�7XD�ERQGRVD GLUHomR�GXUDQWH�HVWD HWDSD�GH�

PLQKD�IRUPDomR��3RU�WXGR�LVVR� PXLWR�REULJDGD�

$JUDGHoR� DR� SDSDL� H� D� PDPmH�� RV� PHXV� SULPHLURV� H� PDLV� LQIOXHQWHV� SURIHVVRUHV�� 3RU�

SDODYUDV�H�SHOR�H[HPSOR�HOHV�PH�GHUDP�XPD�HGXFDomR�LQWHJUDO��DEUDQJHQGR�RV�DVSHFWRV�ItVLFRV��

VRFLDLV�H�HVSLULWXDLV� ,QVSLUDUDP�PH�D�EXVFDU�R�FRQKHFLPHQWR�YHUGDGHLUR��D�DSUHFLDU�R�HVWXGR�GD�

QDWXUH]D� H� D� HQVLQDU� FRP�ERQGDGH�DV� OLo}HV� DSUHQGLGDV��(OHV�PH�GHUDP�R�PDLV�YDOLRVR� OHJDGR��

XVDU�PLQKD�YLGD�HP�VHUYLoR�PRYLGR�SHOR�DPRU��D�'HXV�H�DR�PHX�SUy[LPR� 3DSDL�H�PDPmH��HP�

UHFRQKHFLPHQWR� j� DPRURVD� GHGLFDomR�TXH�GLVSHQVDUDP�D�PLP�H�SRU� WHUHP�PROGDGR�TXHP�KRMH�

VRX� TXHUR�KRQUi�ORV�HP�WRGR�PHX�YLYHU��,FK�OLHEH�HXFK� VHKU�

$R�PHX�TXHULGR�HVSRVR��(YDQGUR��WDPEpP�WHQKR�PXLWDV�UD]}HV�SDUD�DJUDGHFHU��3RU�TXHUHU�

RXYLU FRPR�IRL�R�PHX�GLD��VHPSUH�TXH�FKHJR�HP�FDVD��SRU�GLYLGLU�FRPLJR�DV�UHVSRQVDELOLGDGHV�GD�

YLGD�DGXOWD��SRU�VHU�WmR�FRPSURPHWLGR�QD�EXVFD�SHOD�YHUGDGH�SXUD��SHOR�DPRU�H�DSRLR�HQRUPHV�H�

VHPSUH�GHPRVWUDGRV��SRU�VHUPRV�WmR�XQLGRV��)DOWDP�SDODYUDV�SDUD�H[SUHVVDU�GH�IRUPD�FRPSOHWD�R�

TXDQWR�WH�DJUDGHoR� 3UtQFLSH�/LQGR��PXLWR�REULJDGD��HX�WH�DPR PXLWR�

$JUDGHoR� LPHQVDPHQWH� DRV�PHXV VRJURV��5XWH� H�*LOPDU��9RFrV� FRQWULEXtUDP�PDLV�SDUD�

HVWH�WUDEDOKR�GR�TXH�LPDJLQDP��0XLWR�REULJDGD�SHOR�DSRLR�H�FDULQKR�GH�YRFrV��

¬ PLQKD�LUPm�TXHULGD�H�OLQGD�TXH�WDQWR�DPR�H�DGPLUR��$RV�PHXV�DYyV��TXH�FRQWULEXtUDP�



SDUD� IRUPDomR� GH� PLQKD� LGHQWLGDGH� KLVWyULFD� H� FXOWXUDO� DWUDYpV� GH� VXDV� ULFDV� H[SHULrQFLDV� H�

KLVWyULDV� FRPSDUWLOKDGDV��&RQYLYHU� FRP�YRFrV� p� XP�SULYLOpJLR� HQRUPH����$JUDGHoR� DRV�GHPDLV�

SDUHQWHV�TXH�GH�SHUWR�RX�GH�ORQJH��GLUHWD�RX�LQGLUHWDPHQWH�PH�DSRLDUDP� $PR�YRFrV�

7HQKR� XPD� VHJXQGD�� PDV� QmR� PHQRV� LPSRUWDQWH� IDPtOLD�� RV� DPLJRV� GD� LJUHMD�� $�

FRPXQKmR� FRP� YRFrV� D� FDGD� ViEDGR� PH� IRUWDOHFHX� JUDQGHPHQWH�� 2EULJDGD� SHODV� SDODYUDV� GH�

HQFRUDMDPHQWR�H�kQLPR��H�SHODV�RSRUWXQLGDGHV�GH�FUHVFLPHQWR�ItVLFR��VRFLDO�H�HVSLULWXDO�

1HVWHV�GRLV�DQRV�PLQKD�WHUFHLUD�IDPtOLD�IRL�D�µIDPtOLD�ODERUDWyULR¶��H�p�j HOD�TXH�HX�GHYR�

HVWH� WUDEDOKR�� &RP� SHVVRDV� TXHULGDV� H LQWHOLJHQWHV� DSUHQGL� PXLWR� VREUH� ELRTXtPLFD�� VREUH�

FRPSRUWDPHQWR��WUDEDOKR�HP�JUXSR����(QILP��PH�HQVLQDUDP�FRPR�VHU�XPD�SURILVVLRQDO�FDSD]�GH�

EHQHILFLDU�D�VRFLHGDGH� *RVWDULD�GH�DJUDGHFr�ORV�XP�D�XP�

&RPHoR�DJUDGHFHQGR�j�SURIHVVRUD�0DULVD��SRU�PH�GDU�D�RSRUWXQLGDGH�GH�WUDEDOKDU�HP�VHX�

ODERUDWyULR� $JUDGHoR� SHOD� VXSHUYLVmR� QHVWH� WUDEDOKR� GH� PHVWUDGR�� SHODV� FRUUHo}HV� H�

FRQWULEXLo}HV��)RUDP�PXLWR�YDOLRVDV� 7DPEpP�VRX�PXLWR�JUDWD�SHOD�QRVVD�DPL]DGH��&HUWDPHQWH��

OHYDUHL�SRU�WRGD�YLGD�SUHFLRVDV�OLo}HV�TXH�YRFr�PH�HQVLQRX��$JUDGHoR�WDPEpP�DR�SURIHVVRU�3DROR�

'L�0DVFLR��SHOD FRQILDQoD��SHODV VXJHVW}HV�H�FRQWULEXLo}HV SDUD�HVWH�WUDEDOKR�

¬ TXHULGD�)HUQDQGD��TXH�DOpP�GH�VHU�XPD� WpFQLFD�H[WUHPDPHQWH�FRPSHWHQWH��p� WDPEpP�

XPD�JUDQGH�DPLJD��)HU��PXLWR��PXLWR�REULJDGD�SRU�WXGR�R�TXH�YRFr�PH�HQVLQRX��H�SRU�WRGDV�DV�

YH]HV� TXH� DMXGRX� HP�PHXV� H[SHULPHQWRV��1RVVD� DPL]DGH� p�PXLWR� YDOLRVD��� 7H� DGPLUR�PXLWR��

$JUDGHoR� j� ,]DXUD� H� j� $JGD�� DR� (GVRQ� H� j� 'RULV� SHOR� WUDEDOKR� H� GHGLFDomR� HP� PDQWHU� RV�

HTXLSDPHQWRV�H�R�ODERUDWyULR�HP�FRQGLo}HV�yWLPDV��9RFrV�IDFLOLWDUDP�PXLWR�R�PHX�WUDEDOKR�

¬�$QD�+HOHQD��TXH�PH�HQVLQRX�WDQWR��PH�SUHVHQWHRX�FRP�D�VXD�DPL]DGH�H�IH] RV�GLDV�QR�

ODERUDWyULR� EHP� PDLV� GLYHUWLGRV�� 'HYR� JUDQGH� SDUWH� GH� PHX� PHVWUDGR� D� YRFr�� 0XLWR�� PXLWR�

REULJDGD����$R 9LFWRU��PHX�SULPHLUR�LQVWUXWRU��DTXHOH�TXH�PH�HQVLQRX�R�Er�i�Ei�GD�HVSHFWURPHWULD�

GH�PDVVDV��0XLWR�REULJDGD�SRU�WHU�FRPSDUWLOKDGR�VHX�SUHFLRVR�FRQKHFLPHQWR FRPLJR��7RUoR�SHOD�



VXD� IHOLFLGDGH�� $R� $GULDQR�� TXH� HP� SRXFR� WHPSR� Mi� VH� WRUQRX� SDUWH� GHVWH� WUDEDOKR�� 0XLWR�

REULJDGD�SRU�PH�PRWLYDU�H�PH�GHVDIRJDU�GDV�PLQKDV�PXLWDV�DWLYLGDGHV�

$RV�UHFpP�FKHJDGRV�%LDQFD��/XFDV�H�-RLFH��TXH�VmR�WmR�TXHULGRV��SUHVWDWLYRV�H�GLYHUWLGRV��

9RFrV��MXQWDPHQWH�FRP�R�$GULDQR��VmR�FRPR�LUPmRV�SDUD�PLP��0XLWR�REULJDGD�SHOD�FRQYLYrQFLD�

7DPEpP� DJUDGHoR� j� $QJpOLFD�� TXH� WLYH� SRXFR� WHPSR� GH� FRQYLYrQFLD�� PDV� TXH� LQIOXHQFLRX�

JUDQGHPHQWH�HVWH�WUDEDOKR��0XLWR�REULJDGD�SRU�WRGR�DSRLR�

3DUD� UHDOL]DU� HVWH� WUDEDOKR WDPEpP� WLYH� R� DX[tOLR� GH� RXWUDV� SHVVRDV� H� LQVWLWXLo}HV�� 3URI��

$QWRQLR�&DUORV�GH�/LPD��3URI���/~FLD�%DUURVR��H�RV�DOXQRV�/HRQDUGR�&RVWD�H�0DULQDOGR�GH�6RXVD

GR�&($��&HQWUR�GH�HVWDWtVWLFD�DSOLFDGD��863��SHOD�DMXGD�QR�WUDWDPHQWR�HVWDWtVWLFR�GH�XPD�SDUWH�

GRV�GDGRV�DSUHVHQWDGRV�QHVVD�GLVVHUWDomR� $R�0DWKHXV�H�DR�(GXDUGR��TXH�PH�GHUDP�R�SULYLOpJLR�

GH�RULHQWDU�VHX�7&&�GR�HQVLQR�WpFQLFR�HP�TXtPLFD�SHOD�(7(&�*HW~OLR�9DUJDV��

3HOD�&$3(6��&RRUGHQDomR�GH�$SHUIHLoRDPHQWR�GH�3HVVRDO�GH�1tYHO�6XSHULRU��SHOR�DSRLR�

ILQDQFHLUR�H�EROVD�FRQFHGLGD��&yGLJR�GH�)LQDQFLDPHQWR�������

$R� &HQWUR� GH� 3HVTXLVD� GH� 3URFHVVRV� 5HGR[� HP� %LRPHGLFLQD�� R &(3,'� 5HGR[RPD��

$JUDGHoR�j�)$3(63�SHOR�DSRLR�ILQDQFHLUR��3URF����������������H�DR�JUXSR�SHOD�RSRUWXQLGDGH�GH�

ID]HU�SDUWH�GHVWD�JUDQGH�UHGH�GH�FLHQWLVWDV�DOWDPHQWH�TXDOLILFDGRV��H�SRU�WDQWR�FRQWH~GR�DSUHQGLGR�

QRV�VHPLQiULRV��¬�3Uy�5HLWRULD�GH�3HVTXLVD�GD�863�SHOR�VXSRUWH�ILQDQFHLUR�DWUDYpV�GR�1~FOHR�GH�

$SRLR� D� SHVTXLVD� 1$3�5HGR[RPD� �3Uy�5HLWRULD� GH� 3HVTXLVD�863�� 3URF�� �����������������

$JUDGHoR�WDPEpP�DR�&13T��3URF�����������������SHOR�VXSRUWH�ILQDQFHLUR��

(QILP�� DR� ,QVWLWXWR� GH� 4XtPLFD� ± 863�� H� j� 8QLYHUVLGDGH� GH� 6mR� 3DXOR�� PHX�

DJUDGHFLPHQWR��e�XP�HQRUPH�SULYLOpJLR�VHU�DOXQD�GHVWD�LQVWLWXLomR�H�XQLYHUVLGDGH��



³&ULVWR� HP TXHP�HVWmR�HVFRQGLGRV�WRGRV�RV�WHVRXURV�GD�VDEHGRULD�H�GD�FLrQFLD�´

&RORVVHQVHV�������
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6FKXO]�� 0�/� ,QYHVWLJDomR� GRV� 3URFHVVRV� %LROyJLFRV� $VVRFLDGRV� j� 3URGXomR� (QGyJHQD� GH�

$OGHtGRV� 5HDWLYRV� ������ ��S�� 'LVVHUWDomR� GH� 0HVWUDGR� � 3URJUDPD� GH� 3yV�*UDGXDomR� HP�

&LrQFLDV�%LROyJLFDV��%LRTXtPLFD���,QVWLWXWR�GH�4XtPLFD��8QLYHUVLGDGH�GH�6mR�3DXOR��6mR�3DXOR�

2V�DOGHtGRV�VmR�HVSpFLHV�UHDWLYDV TXH�SRGHP�VHU SURGX]LGRV�HQGRJHQDPHQWH�SRU�SURFHVVRV�FRPR�

D�OLSRSHUR[LGDomR��SRGHQGR�UHDJLU�FRP�OLStGLRV��SURWHtQDV�H�'1$��'LYHUVDV�HYLGrQFLDV�DSRQWDP�

SDUD� R� HQYROYLPHQWR� GH� DOGHtGRV� UHDWLYRV� QD� SURJUHVVmR� GH� SDWRORJLDV� FRPR� GRHQoDV�

FDUGLRYDVFXODUHV�� DUWHULRVFOHURVH� H� GRHQoDV� QHXURGHJHQHUDWLYDV�� 2� QRVVR� JUXSR� HVWXGD� RV�

PHFDQLVPRV� GH� IRUPDomR�� GHWR[LILFDomR� H� UHDomR� FRP� ELRPROpFXODV� GH� DOGHtGRV� UHDWLYRV�

HQGyJHQRV�H�H[yJHQRV�H�VHX�SDSHO�HP�SDWRORJLDV�FRPR�D�HVFOHURVH�ODWHUDO�DPLRWUyILFD��$/6���8P�

GRV� PHFDQLVPRV� GH� GHWR[LILFDomR� GHVVHV� DOGHtGRV� p� DWUDYpV� GD� FRQMXJDomR� FRP� D� FDUQRVLQD��

5HFHQWHPHQWH�� IRL�REVHUYDGR TXH�D� VXSOHPHQWDomR�GH�DQLPDLV� WUDQVJrQLFRV�$/6�62'*��$ FRP�

FDUQRVLQD�YLD�RUDO�UHVXOWRX�HP�UHWDUGR�GD�SHUGD�GH�SHVR�H WHQGrQFLD�GH DXPHQWR�GD�VREUHYLGD�GRV�

DQLPDLV��2�SUHVHQWH�SURMHWR�EXVFRX�LQYHVWLJDU R�SRVVtYHO�SDSHO�GD FDUQRVLQD HP�DQLPDLV�PRGHOR�

SDUD�$/6��3DUD�LVVR�DV�PRGLILFDo}HV�HP�'1$�LQGX]LGDV�SRU�DOGHtGRV�UHDWLYRV�H�D�IRUPDomR�GH�

DGXWRV� GH� FDUQRVLQD�DOGHtGRV� IRUDP� DQDOLVDGDV DWUDYpV� GH� PHWRGRORJLD� +3/&�06�06�� $VVLP�

REVHUYDPRV� TXH UDWRV� VXSOHPHQWDGRV� FRP� FDUQRVLQD� DSUHVHQWDUDP� QtYHLV� VLJQLILFDWLYDPHQWH�

PHQRUHV�GH�SURWHtQD�FDUERQLODGD HP�P~VFXOR�H�ItJDGR���(P�ItJDGR�IRUDP�YLVWRV�QtYHLV�PHQRUHV�

GH� GRLV� DGXWRV� GH�'1$� ��R[RG*XR� H��1��+2�SURSDQRG*XR� HP� DQLPDLV� VXSOHPHQWDGRV�� (P

FpUHEUR IRUDP� GHWHFWDGRV QtYHLV� PHQRUHV� GH� ��1��HG*XR�� &RP� UHODomR� DRV� DGXWRV� FDUQRVLQD�

DOGHtGRV�� IRL REVHUYDGR� QtYHLV� VLJQLILFDWLYDPHQWH�PDLRUHV� GR� DGXWR� &$5�++(� QD�PHGXOD�� 2V�



UHVXOWDGRV�DTXL�DSUHVHQWDGRV�� MXQWDPHQWH�FRP�RXWURV�WUDEDOKRV�Mi�SXEOLFDGRV�QR�PHLR�FLHQWtILFR��

VXJHUHP D� XWLOL]DomR� GH� VHTXHVWUDGRUHV� GH� DOGHtGRV� FRPR� XPD� HVWUDWpJLD� WHUDSrXWLFD� HP�

FRQGLo}HV�ILVLRSDWROyJLFDV�QDV�TXDLV�DR�DF~PXOR�GHVVDV�HVSpFLHV�HVWi�FRPSURYDGR�

3DODYUDV�FKDYH� $OGHtGRV� (QGyJHQRV�� $GXWRV� GH� '1$�� &DUQRVLQD�� (VFOHURVH� /DWHUDO�

$PLRWUyILFD��+3/&�06�06�
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6FKXO]��0�/� 5HVHDUFK�RQ�%LRORJLFDO�3URFHVVHV�$VVRFLDWHG�ZLWK�(QGRJHQRXV�3URGXFWLRQ�RI�

5HDFWLYH�$OGHK\GHV����������S��0DVWHUV�7KHVLV� � *UDGXDWH�3URJUDP�LQ�%LRFKHPLVWU\�� ,QVWLWXWR�

GH�4XtPLFD��8QLYHUVLGDGH�GH�6mR�3DXOR��6mR�3DXOR�

$OGHK\GHV� DUH� UHDFWLYH� VSHFLHV WKDW� FDQ� EH SURGXFHG� HQGRJHQRXVO\� E\� SURFHVVHV� VXFK� DV� OLSLG�

SHUR[LGDWLRQ�� ZKLFK� FDQ� UHDFW� ZLWK� OLSLGV�� SURWHLQV� DQG� '1$�� 6HYHUDO� HYLGHQFHV� SRLQW� WR� WKH�

LQYROYHPHQW RI� UHDFWLYH� DOGHK\GHV� LQ� WKH� SURJUHVVLRQ� RI� SDWKRORJLHV� VXFK� DV� FDUGLRYDVFXODU�

GLVHDVHV�� DWKHURVFOHURVLV� DQG�QHXURGHJHQHUDWLYH�GLVHDVHV��2XU�JURXS� VWXGLHV� WKH�PHFKDQLVPV�RI�

IRUPDWLRQ��GHWR[LILFDWLRQ�DQG�UHDFWLRQ�ZLWK�ELRPROHFXOHV�RI�HQGRJHQRXV�DQG�H[RJHQRXV�UHDFWLYH�

DOGHK\GHV�DQG�WKHLU�UROH� LQ�SDWKRORJLHV�VXFK�DV�DP\RWURSKLF�ODWHUDO�VFOHURVLV��$/6���2QH�RI�WKH

GHWR[LILFDWLRQ PHFKDQLVPV� RI� WKHVH� DOGHK\GHV� LV� WKURXJK� FDUQRVLQH� FRQMXJDWLRQ�� 5HFHQWO\�� ZH�

REVHUYHG� WKDW� RUDO� FDUQRVLQH� VXSSOHPHQWDWLRQ� LQ WUDQVJHQLF� $/6� 62'*��$ DQLPDOV� UHVXOWHG� LQ�

GHOD\HG�ZHLJKW� ORVV�DQG�D�WHQGHQF\�WR� LQFUHDVH� WKH�VXUYLYDO�RI�WKH�DQLPDOV��7KH�SUHVHQW�SURMHFW�

LQYHVWLJDWHG WKH�SRWHQWLDO�UROH�RI FDUQRVLQH LQ�DQLPDO�PRGHOV�IRU�$/6��7KXV��UHDFWLYH�DOGHK\GHV

LQGXFHG '1$�PRGLILFDWLRQV� DQG�FDUQRVLQH�DOGHK\GH�DGGXFWV�ZHUH� DQDO\]HG�E\�+3/&�06�06��

:H� REVHUYHG� WKDW� UDWV� VXSSOHPHQWHG� ZLWK� FDUQRVLQH� SUHVHQWHG� VLJQLILFDQWO\� ORZHU� OHYHOV� RI�

SURWHLQ�FDUERQ\ODWLRQ LQ�PXVFOH�DQG�OLYHU��/RZHU�OHYHOV�RI�WZR�'1$�DGGXFWV����R[RG*XR DQG����

1��+2�SURSDQRG*XR��ZHUH�REVHUYHG�LQ�OLYHU RI�WKH VXSSOHPHQWHG�DQLPDOV��/RZHU OHYHOV�RI ���1��

HG*XR�ZHUH�GHWHFWHG�LQ�WKH�EUDLQ��5HJDUGLQJ�WKH�FDUQRVLQH�DOGHK\GH�DGGXFWV��VLJQLILFDQWO\�KLJKHU�

OHYHOV�RI�WKH�&$5�++(�DGGXFW�ZHUH�REVHUYHG�LQ�VSLQDO�FRUG� 7KH UHVXOWV�SUHVHQWHG�KHUH�WRJHWKHU�

ZLWK�RWKHU�ZRUNV�DOUHDG\�SXEOLVKHG�LQ�WKH OLWHUDWXUH� VXJJHVW WKH�XVH�RI�DOGHK\GH�VFDYHQJHUV�DV�D�



WKHUDSHXWLF�VWUDWHJ\ XQGHU�SDWKRORJLFDO�FRQGLWLRQV�LQ�ZKLFK�LV�SURYHQ�WKH�DFFXPXODWLRQ�RI�WKHVH�

VSHFLHV�

.H\ZRUGV� (QGRJHQRXV�$OGHK\GHV��'1$�$GGXFWV��&DUQRVLQH��$P\RWURSKLF�/DWHUDO�6FOHURVLV��

+3/&�06�06�
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$&5 $FUROHtQD

$/'+ (Q]LPD DOGHtGR�GHVLGURJHQDVH�

$/6 6LJOD HP�LQJOrV�SDUD�(VFOHURVH�/DWHUDO�$PLRWUyILFD
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�����(VWUHVVH 5HGR[

5DGLFDLV�OLYUHV�VmR�HVSpFLHV�TXtPLFDV�TXH�SRVVXHP�XP�RX�PDLV�HOpWURQV�GHVHPSDUHOKDGRV�

H SRU�LVVR SDUWLFLSDP�GH�UHDo}HV�GH�y[LGR�UHGXomR��UHGR[��HQYROYHQGR�DSHQDV�XP�HOpWURQ�SRU�YH]��

$V� HVSpFLHV� QmR� UDGLFDODUHV�� SRU� VXD� YH]�� UHDJHP� VHPSUH� GRDQGR�RX� UHFHEHQGR�RV� HOpWURQV� HP�

SDUHV�� 2V� WHUPRV� FXQKDGRV� FRPR�(VSpFLHV�5HDWLYDV�GH�2[LJrQLR� �(52��RX�1LWURJrQLR� �(51��

DEUDQJHP� WDQWR� UDGLFDLV� OLYUHV� TXDQWR� HVSpFLHV� QmR� UDGLFDODUHV�� H� VH� UHIHUHP� D�PROpFXODV� FRP�

DPSOD� UHDWLYLGDGH IUHQWH� jV ELRPROpFXODV �$XJXVWR�� ������ $� UHDWLYLGDGH� GH� XPD GHWHUPLQDGD�

HVSpFLH�GHSHQGH GH�VXD FRQFHQWUDomR�QR�PHLR�HP�FRQVLGHUDomR��H GD�FRQVWDQWH�GH�YHORFLGDGH�SDUD�

HVSpFLHV�QmR�UDGLFDODUHV �HQWUH����� /�PRO��V�� H��ൈ��� /�PRO��V��� �6LHV��%HUQGW��	�-RQHV��������

RX�GR�SRWHQFLDO�GH�UHGXomR�SDUD�HVSpFLHV�UDGLFDODUHV �HQWUH������9�H�����9���:LQWHUERXUQ��������

$QWLR[LGDQWHV� VmR� VXEVWkQFLDV� TXH� ³UHWDUGDP�� SUHYLQHP� RX� UHPRYHP� GDQRV� R[LGDWLYRV�

FDXVDGRV� D XPD� PROpFXOD� DOYR´ �:LQWHUERXUQ�� ������� $V� GHIHVDV� DQWLR[LGDQWHV SRGHP� VHU�

HQ]LPiWLFDV�RX�QmR HQ]LPiWLFDV� 2V�DQWLR[LGDQWHV�QmR�HQ]LPiWLFRV�VmR�PROpFXODV�GH�EDL[R�SHVR�

PROHFXODU TXH SRGHP�VHU HQGyJHQDV�RX�SURYHQLHQWHV�GD�GLHWD��

3DUD� PDQWHU� D� KRPHRVWDVH� RV� RUJDQLVPRV� YLYRV� SUHFLVDP� OLGDU� FRP� YDULDo}HV ItVLFR�

TXtPLFDV�QR�DPELHQWH�ILVLROyJLFR��2VFLODo}HV GR SRWHQFLDO�R[LGDWLYR GDV�FpOXODV�VmR�DWXDOPHQWH�

HQWHQGLGDV�FRPR�SURFHVVRV�QDWXUDLV�VH�IRUHP�FRQWURODGDV��FRQGLomR�TXH�IRL�GHQRPLQDGD�³(VWUHVVH�

2[LGDWLYR %DVDO´�RX�³(X�HVWUHVVH´� 6H��SRUpP� KRXYHU�XP�GHVEDODQoR�HQWUH�HVSpFLHV�R[LGDQWHV�H�

DQWLR[LGDQWHV��SUHGRPLQDQGR�RV�R[LGDQWHV��D�FRQGLomR�p�SDWROyJLFD�H�FRQKHFLGD�FRPR ³(VWUHVVH�

5HGR[´ �6LHV� HW� DO��� ������� TXH� p� R� WHUPR� DWXDOPHQWH� DFHLWR� QR� OXJDU� GH� ³(VWUHVVH�2[LGDWLYR´��

SRUpP�R�WHUPR�DQWLJR DLQGD�p�EDVWDQWH�GLIXQGLGR�QD�OLWHUDWXUD��1HVWH�FDVR�Ki�DXPHQWR�GH�GDQRV�



��

jV ELRPROpFXODV� �'1$�� SURWHtQDV� H� OLStGHRV�� RV� TXDLV� SRGHP� LPSOLFDU� QR� GHVHQYROYLPHQWR� GH�

GRHQoDV�QHXURGHJHQHUDWLYDV��FDUGLRYDVFXODUHV��LQIODPDWyULDV�H�FkQFHU�

3DUD� PHOKRU� FRPSUHHQVmR� GR� GHVHQYROYLPHQWR� FLHQWtILFR� QD� iUHD� GD� ELRORJLD� UHGR[��

DSUHVHQWD�VH�D�VHJXLU�XPD�QDUUDWLYD�FRP�DV�SULQFLSDLV�FRQWULEXLo}HV�HP�RUGHP�FURQROyJLFD�

�������%UHYH�+LVWyULFR

$V�UHDo}HV�UHGR[ HP�PHLR�ELROyJLFR�FRPHoDUDP�D�VHU�PDLV�SURIXQGDPHQWH�HVWXGDGDV�QD�

GpFDGD� GH� ���� H� R� IRFR� GRV� SHVTXLVDGRUHV HVWDYD HP� IRQWHV� H[WHUQDV� GH� HVSpFLHV� UHDWLYDV�� DV�

TXDLV� HVWDYDP DVVRFLDGDV XQLFDPHQWH� j SURFHVVRV� WR[LFROyJLFRV��$�SHVTXLVDGRUD� VXO�DPHULFDQD�

5HEHFD�*HUVFKPDQ SURS{V� XP�PHFDQLVPR� FRPXP� HQWUH� RV� HIHLWRV� GD� LUUDGLDomR� LRQL]DQWH� H� R�

HQYHQHQDPHQWR�D DOWDV�SUHVV}HV�GH�R[LJrQLR� D�IRUPDomR�GH�UDGLFDLV�OLYUHV �*HUVFKPDQ��*LOEHUW��

1\H�� 'Z\HU�� 	� )HQQ�� ������� 3RXFRV� GHSRLV 'HQKDP +DUPDQ IRUPXORX� D� ³7HRULD� GH�

(QYHOKHFLPHQWR YLD 5DGLFDLV /LYUHV´�EDVHDGD QDV�FRQVLGHUDo}HV�GH�TXH RV�UDGLFDLV� OLYUHV HVWmR�

SUHVHQWHV�QD�YDVWD�PDLRULD�GRV�RUJDQLVPRV�YLYRV��VXUJHP�QR�GHFXUVR�QRUPDO�GR�PHWDEROLVPR��H�

SRGHP�YLU�HP�PHQRU�SURSRUomR�GH�IRQWHV�GH�UDGLDomR�LRQL]DQWH��+DUPDQ��������

2�HVWXGR�GDV�UHDo}HV�UHGR[�VH�H[SDQGLX�SDUD QRYDV�GLUHo}HV�DWp�HQWmR�QmR�FRQVLGHUDGDV� D

SDUWLU�GH������TXDQGR�0F&RUG�H�)ULGRYLFK�LGHQWLILFDUDP�D�HQ]LPD�VXSHUy[LGR�GLVPXWDVH��62'�

�0F&RUG�	�)ULGRYLFK�������� $R�VHU�WUD]LGR j�OX] D�H[LVWrQFLD�GH XPD�HQ]LPD�HVSHFLDOL]DGD�HP�

FDWDOLVDU�D�GLVPXWDomR�GH�XP�UDGLFDO��VXJHULX�VH�TXH�D�UHOHYkQFLD�GDV�UHDo}HV�UHGR[�VHULD�PXLWR�

PDLV�DPSOD��H�SDVVRX�VH D�FRQVLGHUDU�FRP�JUDQGH�LQWHUHVVH RV UDGLFDLV�OLYUHV�GH�RULJHP�HQGyJHQD�

2XWUD�GHVFREHUWD�FLHQWtILFD LPSRUWDQWH�VH�GHX�QD�GpFDGD�GH�������TXDQGR�R�UDGLFDO� OLYUH�

y[LGR�QtWULFR��12���IRL�LGHQWLILFDGR�FRPR�VLQDOL]DGRU�QDWXUDO�GR�VLVWHPD�QHUYRVR�H�FDUGLRYDVFXODU�

SHORV� SHVTXLVDGRUHV� 5�� )XUFKJRWW�� /�� ,JQDUUR� H� )�� 0XUDG�� JDQKDGRUHV GR� SUrPLR� 1REHO�� H� 6��
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0RQFDGD��3DOPHU��)HUULJH��	�0RQFDGD���������

2� FRQFHLWR� GH� HVWUHVVH� UHGR[� IRL� GHILQLGR� HP� ����� SRU� +HOPXW� 6LHV�� FRPR ³XPD�

SHUWXUEDomR� QD� EDODQoD� SUy�R[LGDQWH� DQWLR[LGDQWH�� IDYRUHFHQGR� R� SULPHLUR´ �6LHV� 	� &DGHQDV��

������� 2X� VHMD�� IRL� SURSRVWR TXH� SUy�R[LGDQWHV� H DQWLR[LGDQWHV� GHYHP� HVWDU� HP� SURSRUomR�

HTXLOLEUDGD�QRV�RUJDQLVPRV�YLYRV� VHQGR�HVVHQFLDLV�SDUD�JRYHUQDU�D�YLGD�DWUDYpV�GD�VLQDOL]DomR�

UHGR[��H R�H[FHVVR�GH�HVSpFLHV�R[LGDQWHV FDXVD�R�HVWUHVVH� UHGR[��R�TXDO�HVWi DVVRFLDGR�D�YiULDV�

SDWRORJLDV �6LHV�HW�DO����������

�������)RQWHV�H�)RUPDomR�GDV�(VSpFLHV�5HDWLYDV

$V�HVSpFLHV�UHDWLYDV�VmR�IRUPDGDV�SRU�DJHQWHV�ItVLFR�TXtPLFRV�SUHVHQWHV�QR�DPELHQWH� RX�

SRU� SURFHVVRV ELRTXtPLFRV� TXH� VH� GmR� GHQWUR GH RUJDQLVPRV� YLYRV�� 2V SULQFLSDLV� DJHQWHV

H[yJHQRV TXH�FRQWULEXHP GLUHWDPHQWH SDUD�D�IRUPDomR�GH�HVSpFLHV�UHDWLYDV H�DOJXQV�H[HPSORV�GH�

HVSpFLHV�UHDWLYDV DVVRFLDGRV�D�HOHV VmR �+DOOLZHOO�	�*XWWHULGJH���������

�� $ UDGLDomR� LRQL]DQWH�� VHQGR� RV� UDLRV� JDPD� H� UDLRV�;� RV�PDLV� HQHUJpWLFRV�� RV� TXDLV� SRGHP�

SURPRYHU�D�UDGLyOLVH�GD�iJXD��JHUDQGR�R�UDGLFDO�KLGUR[LOD��+2���

�� $�SROXLomR�DWPRVIpULFD FRPR��SRU�H[HPSOR��R�R]{QLR WURSRVIpULFR��2���

�� $� H[SRVLomR� j� OX]� 89�� FXMD� HQHUJLD� SRGH� VHU� DEVRUYLGD� SRU� FURPyIRURV� GD� SHOH� H� VHU�

WUDQVIHULGD�SDUD�R�R[LJrQLR��IRUPDQGR�HVSpFLHV�FRPR�R�R[LJrQLR�VLQJOHWH���2�� �'L�0DVFLR�HW�

DO����������

$OJXQV�SURFHVVRV�HQGyJHQRV TXH�JHUDP�HVSpFLHV�UHDWLYDV VmR�OLVWDGRV�D�VHJXLU�H�LOXVWUDGRV�

QD�)LJXUD�����

�� 2 PHWDEROLVPR R[LGDWLYR GH�GURJDV� FDWDOLVDGR�SRU HQ]LPDV�GD�IDPtOLD FLWRFURPR�3��� H�SHODV�

HQ]LPDV�iOFRRO�H�DOGHtGR�GHVLGURJHQDVHV �$Q]HQEDFKHU�	�$Q]HQEDFKHURYi��������



��

�� 2 FRPEDWH D�PLFURUJDQLVPRV�HP�QHXWUyILORV��XWLOL]DQGR R�FRPSOH[R�GH�1$'3+�R[LGDVHV�DV�

TXDLV� JHUDP�SHUy[LGR�GH�KLGURJrQLR� �+�2���� H� D� HQ]LPD PLHORSHUR[LGDVH TXH�SURGX]� iFLGR�

KLSRFORURVR��+&O2� �:LQWHUERXUQ��9LVVHUV��	�.HWWOH���������

�� $�UHVSLUDomR�PLWRFRQGULDO��SULQFLSDO�IRQWH HQGyJHQD GH�HVSpFLHV�UHDWLYDV��JHUD�R�kQLRQ�UDGLFDO�

VXSHUy[LGR �2�
��� GHYLGR� DR� YD]DPHQWR� GH� HOpWURQV� QRV FRPSOH[RV� ,� ,,� H� ,,,� GD� FDGHLD�

UHVSLUDWyULD H�RXWUDV�HQ]LPDV�UHGR[��FRPR�DOJXPDV�GHVLGURJHQDVHV��.RZDOWRZVNL��������

)LJXUD� ���� 9LDV� GH� IRUPDomR� GDV� SULQFLSDLV� HVSpFLHV� UHDWLYDV� GH� R[LJrQLR�� QLWURJrQLR� H� FDUERQR�� $V� SULQFLSDLV�
HQ]LPDV�TXH�FDWDOLVDP�UHDo}HV�GH�JHUDomR�GH�(5�WDPEpP�HVWmR�LQGLFDGDV��$V�VXEVWkQFLDV�HP�D]XO LQGLFDP�HVSpFLHV�
QmR� UDGLFDODUHV�� H� DV� VXEVWkQFLDV� HP� YHUPHOKR�� DV� HVSpFLHV� UDGLFDLV�� /+� ± OLStGLR� /�� ± UDGLFDO� DOTXLOD�� /22+� ±
KLGURSHUy[LGR�RUJkQLFR�



��

�������$OGHtGRV�HP�6LVWHPDV�%LROyJLFRV

2V�DOGHtGRV��IXQomR�RUJkQLFD�FRQWHQGR�XPD FDUERQLOD OLJDGD�D�XP�KLGURJrQLR��SUHVHQWHV�

QRV VHUHV� YLYRV� SRGHP� VHU GH� RULJHP� H[yJHQD�� TXDQGR� HQFRQWUDGRV� HP� DOLPHQWRV� H� SROXLomR�

DWPRVIpULFD� RX� GH� RULJHP� HQGyJHQD TXDQGR� VmR� SURGX]LGRV LQ� YLYR�� 2V DOGHtGRV� JHUDGRV� HP�

PHLR�ELROyJLFR�VmR� SULQFLSDOPHQWH� SURGXWRV�GH�R[LGDomR GH�OLStGHRV�H�GH�FDUERLGUDWRV �2¶%ULHQ��

6LUDNL��	�6KDQJDUL���������2�DF~PXOR�GHVWHV�SURGXWRV�GH�R[LGDomR�WHP�VLGR DVVRFLDGR�j GRHQoDV�

FRPR� $O]KHLPHU�� HVTXL]RIUHQLD�� 3DUNLQVRQ�� HVFOHURVH� ODWHUDO� DPLRWUyILFD�� DUWHULRVFOHURVH��

GLDEHWHV��FkQFHU�H $9&��<LQ��;X��	�3RUWHU��������

6mR�FRQKHFLGRV�GRLV�PHFDQLVPRV�SULQFLSDLV�SHORV�TXDLV�RV�DOGHtGRV�UHDJHP��SRU�EDVH�GH�

6FKLII��TXDQGR�XP�JUXSR�DPLQD�ID]�DWDTXH�QXFOHRItOLFR�DR�FDUERQR�GD�FDUERQLOD��RX�SRU�DGLomR GH�

0LFKDHO�� TXDQGR� Ki� DEVWUDomR� GH� XP� KLGURJrQLR� ȕ SRU� TXDOTXHU� QXFOHyILOR� $OJXQV� DOGHtGRV�

SURGXWRV� GH� R[LGDomR� GH� ELRPROpFXODV� VmR� Į�ȕ�LQVDWXUDGRV�� R� � TXH� � RV� � WRUQD� � DLQGD� � PDLV�

HOHWURItOLFRV �FKDPDGRV�GH�HOHWUyILORV�PROHV����H�SUHIHUHQFLDOPHQWH�UHDJHP�SRU�DGLomR GH�0LFKDHO�

FRP�QXFOHyILORV�PROHV��FRPR�JUXSRV�WLyLV�RX�UHVtGXRV�GH�FLVWHtQD��/R3DFKLQ�	�*DYLQ���������

$V� SULQFLSDLV� YLDV� GH� PHWDEROL]DomR� GH� DOGHtGRV� VmR� DWUDYpV� GD� DomR� GDV� VHJXLQWHV�

HQ]LPDV��DOGHtGR�GHVLGURJHQDVH��$/'+��TXH�FDWDOLVD�D�R[LGDomR�GRV�DOGHtGRV��D�VXSHUIDPtOLD�GDV�

iOFRRO�GHVLGURJHQDVHV� �GD�TXDO�D�HQ]LPD�DOGRVH�UHGXWDVH�ID]�SDUWH��TXH�SURPRYH�D�UHGXomR�GRV�

DOGHtGRV��H�SHOD�DomR�GD�JOXWDWLRQD�6�WUDQVIHUDVH��*67V��TXH�FDWDOLVD�D�FRQMXJDomR�GH�JOXWDWLRQD

UHGX]LGD D� YiULRV� VXEVWUDWRV�� GHQWUH� HOHV� RV DOGHtGRV� �%DED� HW� DO��� ������2¶%ULHQ� HW� DO��� �������

$OWHUQDWLYDPHQWH�� RXWURV� FRPSRQHQWHV� FHOXODUHV� WDPEpP� SRGHP� SDUWLFLSDU� GDV� YLDV� GH�

PHWDEROL]DomR� GH� DOGHtGRV�� FRPR� D� FRQMXJDomR� FRP� JOXWDWLRQD� RX� FRP� GLSHSWtGHR� FRQWHQGR�

KLVWLGLQD� FRPR� D� FDUQRVLQD� �$OGLQL�� &DULQL�� %HUHWWD�� %UDGDPDQWH�� 	� )DFLQR�� ������ ;LH�� %DED��

6ZHHQH\��	�%DUVNL��������

2V�H[HPSORV�GH�DOGHtGRV�HQGyJHQRV�PDLV�HVWXGDGRV�VmR�



��

+1(�� $� PROpFXOD� WUDQV���KLGUR[L���(��QRQHQDO �+1(� IRL XP� GRV� SULPHLURV� DOGHtGRV�

LGHQWLILFDGRV�FRPR�FLWRWy[LFR��e�JHUDGR D�SDUWLU�GD�R[LGDomR�GH�iFLGRV�JUD[RV�SROL�LQVDWXUDGRV��

FRPR�R {PHJD����2V�PHFDQLVPRV�GH�IRUPDomR�GH�+1(�IRUDP�UHYLVDGRV�SRU�6SLFNHWW� �6SLFNHWW��

������� $V�FRQFHQWUDo}HV�GH�+1(�SRGHP�FKHJDU�D���P0�HP�SODVPD�H�����P0�QR� LQWHULRU�GH�

PHPEUDQDV��/RXUHLUR��0DVFLR��	�0HGHLURV����������

++(��$QiORJR�DR�+1(��R�WUDQV���KLGUR[L���(��KH[HQDO p�JHUDGR�D�SDUWLU�GD�R[LGDomR�GH�iFLGRV�

JUD[RV�SROL�LQVDWXUDGRV��FRPR�R�{PHJD�� �/RQJ�	�3LFNOR�������� $SHVDU�GH�VHU�PHQRV�HVWXGDGR�

GR� TXH� R� +1(�� /RQJ� HW� DO�� GHPRVWUDUDP� TXH� R� ++(� UHDJH�PDLV� UDSLGDPHQWH� FRP� JOXWDWLRQD�

UHGX]LGD�*6+�GR�TXH�+1(��/RQJ��5RVHQEHUJHU��	�3LFNOR��������

$FUROHtQD��(VWH�DOGHtGR�SRGH�VHU�JHUDGR�HQGRJHQDPHQWH�TXDQGR�Ki�HVWUHVVH�UHGR[��SRGH�YLU�GD�

GLHWD� DWUDYpV�GH� DOLPHQWRV� IULWRV� H�SURGXWRV� DOFRyOLFRV�� RX�SRGH� VHU� LQDODGR�FRPR�XP�SROXHQWH�

SURYHQLHQWH� GD� H[DXVWmR GH� DXWRPyYHLV� H� GD� IXPDoD� GH� FLJDUUR�� 3RU� VXD� DOWD� UHDWLYLGDGH� p�

FRQVLGHUDGR� XPD� VXEVWkQFLD� Wy[LFD� GH� DOWD� SULRULGDGH� SDUD� DJrQFLDV� GH� SURWHomR� DPELHQWDO�

�0RJKH�HW�DO���������

$FHWDOGHtGR� SRGH�VHU�IRUPDGR�D�SDUWLU�GD�R[LGDomR�GR�PDORQDOGHtGR��QR�PHWDEROLVPR�GR�iOFRRO��

H WDPEpP�SRGH�VHU�LQDODGR�GHYLGR�j�SROXLomR�DWPRVIpULFD H�IXPDoD�GH�FLJDUUR��+HFKW��0F,QWHH��

	�:DQJ���������

�������$QWLR[LGDQWHV�H�'HWR[LILFDomR�GH�(VSpFLHV�5HDWLYDV

2V� PHFDQLVPRV� GH� GHIHVD� FRQWUD� DV� HVSpFLHV� UHDWLYDV VmR WmR� YDULDGRV� TXDQWR� VmR� DV

SURSULHGDGHV� TXtPLFDV� GDV� SUySULDV� HVSpFLHV� UHDWLYDV �+H� HW� DO��� ������ $V� YLDV� GH� DomR�

DQWLR[LGDQWH� GH� HQ]LPDV� H� PROpFXODV� GH� EDL[R� SHVR� PROHFXODU� IUHTXHQWHPHQWH� VH� FUX]DP��



��

IRUPDQGR�XP�FRPSOH[R�VLVWHPD�SDUD�SUHYHQLU�RX�LQWHUURPSHU�RV�GDQRV�FDXVDGRV�SHODV�HVSpFLHV�

UHDWLYDV��FRPR�PRVWUDGR�QD�)LJXUD�����

)LJXUD� ���� 3ULQFLSDLV� DQWLR[LGDQWHV� H� YLDV� GH� GHWR[LILFDomR� GH� HVSpFLHV� UHDWLYDV�� $V� SULQFLSDLV� HQ]LPDV� TXH�
FDWDOLVDP�UHDo}HV�GH�GHJUDGDomR�GH�HVSpFLHV�UHDWLYDV HVWmR LQGLFDGDV�HP�YHUGH��2V�SULQFLSDLV�DQWLR[LGDQWHV�GH�EDL[R�
SHVR�PROHFXODU�HVWmR�LQGLFDGRV�HP�ODUDQMD� ;��H�; ± VXEVWkQFLD�UDGLFDODU�H�QmR�UDGLFDODU��UHVSHFWLYDPHQWH��/22+�±
KLGURSHUy[LGR�RUJkQLFR��/2+�± iOFRRO RUJkQLFR��&$5�± FDUQRVLQD��



��

�������6XSHUy[LGR�'LVPXWDVH

8PD�YH]�TXH R�UDGLFDO�VXSHUy[LGR p XP�VXESURGXWR�GR�PHWDEROLVPR�GR�R[LJrQLR� H[LVWH�

XPD� HQ]LPD� DPSODPHQWH� GLVWULEXtGD� QRV� RUJDQLVPRV DHUyELFRV SDUD GHFRPSRU� HVWD� HVSpFLH�

UHDWLYD� D VXSHUy[LGR�GLVPXWDVH��62'���$�GLVPXWDomR�GR kQLRQ UDGLFDO�VXSHUy[LGR JHUD SHUy[LGR�

GH�KLGURJrQLR�H�JiV�R[LJrQLR FRPR�PRVWUDGR�D�VHJXLU��9DOHQWLQH��'RXFHWWH��	�3RWWHU��������

62'�&X�� ��2�
�� ��+��o 62'+��&X� ��2�

62'+��&X� ��2�
�� ��+��o 62'�&X�����+�2�

��2�
�� ����+��o +�2����2�

(VWmR�GHVFULWDV� WUrV� LVRIRUPDV�GD�HQ]LPD�62'�HP�PDPtIHURV�����&X=Q�62'�RX�62'���

TXH�HVWi� ORFDOL]DGD�QR�FLWRSODVPD�����(&�62'�RX�62'���WDPEpP�FRQWpP�FREUH�H�]LQFR�FRPR�

FRIDWRUHV���QR�HVSDoR�H[WUDFHOXODU��H����0Q�62'�RX�62'��QDV�PLWRF{QGULDV��=HONR��0DULDQL��	�

)RO]�� ������ 3RU� HVWDU� UHODFLRQDGD� D� XP� LQWHUHVVDQWH� PRGHOR� DQLPDO� GH� HVFOHURVH� ODWHUDO

DPLRWUyILFD��LWHP ������DSHQDV�D�LVRIRUPD�62'��VHUi�DERUGDGD�QHVWH�WH[WR�

$� HQ]LPD� 6XSHUy[LGR� 'LVPXWDVH � KXPDQD� p� XP� GtPHUR� GH� VXEXQLGDGHV� LJXDLV� FDGD�

VXEXQLGDGH�FRQWHQGR�����UHVtGXRV�GH�DPLQRiFLGRV� SRVVXLQGR PDVVD�PROHFXODU WRWDO GH����N'D�

&RQWpP� FREUH� H� ]LQFR�QR� VtWLR� DWLYR� $�PDLRU� SDUWH� HVWi� SUHVHQWH� QR� FLWRVRO�� VHQGR� HQFRQWUDGD�

WDPEpP�QDV�PLWRF{QGULDV �HVSDoR�LQWUD�PHPEUDQDU� H�QR�Q~FOHR �9DOHQWLQH�HW�DO���������

$ LQWHUDomR� GD� 62'�� FRP� R� +�2� SRGH� JHUDU� XP� IRUWH� R[LGDQWH�� R� SHUy[LGR�

PRQRFDUERQDWR�� (VVD� UHDomR� IRL� H[WHQVLYDPHQWH� HVWXGDGD� H� D� QDWXUH]D� GR� R[LGDQWH� IRUPDGR�

PXLWR� GLVFXWLGD �+RGJVRQ� 	� )ULGRYLFK�� ������� ([LVWHP� IRUWHV� HYLGrQFLDV� GH� TXH� R� VLVWHPD�



��

62'��+�2� R[LGD� +&2�
� IRUPDQGR� &2�

� �0HGLQDV�� &HUFKLDUR�� 7ULQGDGH�� 	� $XJXVWR�� �������

R[LGDQWH�TXH�SRGH�VH�GLIXQGLU�H�R[LGDU�GLYHUVRV�VXEVWUDWRV�HP�VROXomR��

�������&DUQRVLQD

8P�DQWLR[LGDQWH�GH�JUDQGH�LQWHUHVVH�p�D�FDUQRVLQD� SRLV�p�HQFRQWUDGR�HP�FRQFHQWUDo}HV�QD�

IDL[D�PLOLPRODU�HP�P~VFXOR�FDUGtDFR�H�HVTXHOpWLFR HP�PDPtIHURV��H�p�GHWHFWDGR�QD�PDLRULD�GRV�

YHUWHEUDGRV��&DUQRVLQD p�XP�GLSHSWtGHR�GH /�KLVWLGLQD�H�ȕ�DODQLQD �)LJXUD������ H�OHYD�HVWH�QRPH�

SRUTXH� IRL� GHVFREHUWD� SHOD� SULPHLUD� YH]� HP� DPRVWUDV� GH� FDUQH�� 9DULDo}HV� QD� HVWUXWXUD� GD�

FDUQRVLQD�� FRPR� PHWLODomR� QRV� QLWURJrQLRV� LPLGD]yOLFRV� IRUPDQGR� RV� FRPSRVWRV� DQVHULQD� H�

RILGLQD��VmR�HQFRQWUDGDV�HP�YiULRV�RUJDQLVPRV �$��$��%ROG\UHY��$OGLQL��	�'HUDYH���������$Wp�R�

PRPHQWR� R� SHUILO� GH� GLVWULEXLomR� GH� FDUQRVLQD� HQWUH� RV� WHFLGRV� H� IOXtGRV� FRUSRUDLV IRL� WUDoDGR�

VRPHQWH�HP�FDPXQGRQJRV �.DPDO��-LDQJ��+X��.HHS��	�6PLWK������� H�HP�UDWRV��$OGLQL��2ULROL��

&DULQL��	�)DFLQR���������(P�KXPDQRV�VmR�HQFRQWUDGDV�SULQFLSDOPHQWH�D�FDUQRVLQD�HP�P~VFXOR��

ItJDGR�H�UHJL}HV�GR�VLVWHPD�QHUYRVR�FHQWUDO�H�1�DFHWLO�FDUQRVLQD QRV�ULQV��$UWLROL��6DOH��	�-RQHV��

������

$�ȕ�DODQLQD�QmR�p�XP�DPLQRiFLGR�FRQVWLWXLQWH�GH�SURWHtQDV�KXPDQDV��SRU�LVVR�DFUHGLWD�VH�

TXH�D�FDUQRVLQD�QmR�VHMD�SURYHQLHQWH�GD�GHJUDGDomR�SURWHLFD��$�DOLPHQWDomR�p�DSRQWDGD�FRPR�D�

SULQFLSDO�IRQWH�GHVWH�ȕ�DPLQRiFLGR��VHQGR�D�GHJUDGDomR�GH�XUDFLOD�SHOR�ItJDGR�XPD�SRVVtYHO�IRQWH�

HQGyJHQD��$�KLVWLGLQD�p�XP�DPLQRiFLGR�HVVHQFLDO�H�QRUPDOPHQWH�HQFRQWUDGR�HP�DEXQGkQFLD�QR�

VDQJXH��SRUWDQWR��D�FRQFHQWUDomR�GH�FDUQRVLQD�GHSHQGH�GD�FRQFHQWUDomR�GH�ȕ�DODQLQD H�GDV�WD[DV�

GH� IRUPDomR� H� GHJUDGDomR� HQ]LPiWLFDV� FDWDOLVDGDV� SHOD� FDUQRVLQD� VLQWHWDVH� H� D� FDUQRVLQDVH��

UHVSHFWLYDPHQWH �$��$��%ROG\UHY�HW�DO����������

'LSHSWtGHRV�FRQWHQGR�KLVWLGLQD�VmR EDVWDQWH�HVWiYHLV��VXSRUWDQGR�WHPSHUDWXUDV�GH�DWp�����



��

�&� SRU� ��� PLQXWRV� �$ULVWR\�� 6ROHU�� 	� 7ROGUi�� ������� 2� WHPSR� GH� PHLD�YLGD� GD� FDUQRVLQD QR�

P~VFXOR�p�GH���D���VHPDQDV��DVVLP�VXD�GLVWULEXLomR�LQGLFD�RV�WHFLGRV�RQGH�D� HQ]LPD�&DUQRVLQD�

6LQWHWDVH�p�PDMRULWDULDPHQWH�H[SUHVVD �.ZLDWNRZVNL��.LHUV]WDQ��	�'UR]DN���������(P�UHODomR�j�

GHJUDGDomR�GD� FDUQRVLQD�� IRUDP� LGHQWLILFDGDV�GXDV�PHWDORSURWHDVHV��&1��� FDUQRVLQDVH� H[SUHVVD�

QR� VLVWHPD� QHUYRVR� FHQWUDO�� H� &1��� XPD� GLSHSWLGDVH� FLWRVyOLFD� QmR� HVSHFtILFD� DPSODPHQWH�

GLVWULEXtGD�QRV�WHFLGRV��(P�DQLPDLV�URHGRUHV�XPD�HQ]LPD�RUWyORJD�j�&1��IRL�HQFRQWUDGD�DSHQDV�

QRV�ULQV��7HXIHO�HW�DO���������

4XDQGR� DGPLQLVWUDGD� RUDOPHQWH� SDUWH GDV� PROpFXODV� GH� FDUQRVLQD p� DEVRUYLGD� QR�

LQWHVWLQR�GHOJDGR SHOR� WUDQVSRUWDGRU�GH�ROLJRSHSWtGHRV�3(37���1R�FLWRSODVPD�GRV�HQWHUyFLWRV�D�

FDUQRVLQD�SRGH�VHU�KLGUROLVDGD�SHOD�&1��OLEHUDQGR�DPERV�RV�DPLQRiFLGRV�QD�FRUUHQWH�VDQJXtQHD��

RX� SRGH� VHU� WUDQVSRUWDGD� DWUDYpV� GD�PHPEUDQD� EDVRODWHUDO� FKHJDQGR� LQWDFWD� QR� VDQJXH �$��$��

%ROG\UHY�HW�DO����������8PD�VHJXQGD�SURWHtQD�FRQKHFLGD�QR�WUDQVSRUWH�GH�FDUQRVLQD�p�D�3(37���D�

TXDO� HVWi� ORFDOL]DGD�QDV� FpOXODV� HSLWHOLDLV� GRV� W~EXORV� UHQDLV� SDUD� D� UHDEVRUomR�GH� FDUQRVLQD��$�

3(37�� WDPEpP� HVWi� H[SUHVVD� HP� FpOXODV� HSLWHOLDLV� GR� SOH[R� FRURLGH�� FyUWH[� FHUHEUDO�� EXOER�

ROIDWyULR� ROKRV��SXOP}HV��EDoR�H�P~VFXOR�HVTXHOpWLFR �.DPDO�HW�DO����������

$�SULPHLUD�IXQomR�ILVLROyJLFD�DWULEXtGD�D�FDUQRVLQD�IRL�FRPR WDPSmR QRV�P~VFXORV�GHYLGR�

DR� DQHO� LPLGD]yOLFR� GD� KLVWLGLQD� �SND ������� 3RVWHULRUPHQWH�� YiULRV� WUDEDOKRV� DWULEXtUDP� j�

FDUQRVLQD��D�DWLYLGDGH�DQWLR[LGDQWH�VHQGR�SRU�GLIHUHQWHV�PHFDQLVPRV��FRPR TXHODQWH�GH�PHWDLV�

LQLELGRU�GD�JOLFR[LGDomR�H� FDUERQLODomR�SURWHLFD�� EHP�FRPR�FDSDFLGDGH� GH� VHTXHVWUDU�R[LJrQLR�

VLQJOHWH��SHUy[LGRV��+2&O�H�DOGHtGRV �$��$��%ROG\UHY�HW�DO���������.ZLDWNRZVNL�HW�DO���������

.LP� H� FRODERUDGRUHV� PRVWUDUDP� TXH� UDWRV� VXSOHPHQWDGRV� FRP� ����� GH� FDUQRVLQD�

�SRUFHQWDJHP� UHIHUHQWH� DR� WRWDO� GD FRPSRVLomR� HQHUJpWLFD� GD� GLHWD� GRV� DQLPDLV�� DSUHVHQWDUDP�

PDLRU� DWLYLGDGH� GD� 62'� HP� VRUR�� SHOH� H� ItJDGR��$� DWLYLGDGH� GD� HQ]LPD� JOXWDWLRQD� SHUR[LGDVH�

WDPEpP�DXPHQWRX�QR�ItJDGR�GRV�UDWRV�VXSOHPHQWDGRV��.LP��.LP��.LP��&KRL��	�/HH���������



��

2� SDSHO� GD� FDUQRVLQD� FRPR� VHTXHVWUDGRU� ELROyJLFR� GH� DOGHtGRV� HVWi� FDGD� YH]� PDLV�

GLVFXWLGR�QD�OLWHUDWXUD �$OGLQL�HW�DO���������%DED�HW�DO���������9��+��&DUYDOKR�HW�DO����������1RVVR�

JUXSR� FDUDFWHUL]RX� XP QRYR SURGXWR� GD� DGLomR� GH� FDUQRVLQD� D� XP� DOGHtGR�� D� DFUROHtQD� �9�� 6��

%LVSR�� &DPSRV�� 'L�0DVFLR�� 	�0HGHLURV�� ������� (VWUXWXUDV� GH� DGXWRV� DOGHtGLFRV� GH� FDUQRVLQD�

HVWmR�PRVWUDGDV QD�)LJXUD�����

)LJXUD����� )RUPDomR�GD�&DUQRVLQD� LQ�YLYR FDWDOLVDGD�SHOD�HQ]LPD�FDUQRVLQD�VLQWHWDVH��D�SDUWLU�GRV�DPLQRiFLGRV�ȕ�
DODQLQD H� /�KLVWLGLQD�� (VWUXWXUD� GRV� SURGXWRV GH DOTXLODomR� GD� FDUQRVLQD� SHORV� DOGHtGRV� DFUROHtQD�� ++(� H� +1(��
LQGLFDGRV�HP�D]XO� 0RGLILFDGR�GH��9��6��%LVSR�HW�DO���������

%DUVNL�H�FRODERUDGRUHV FDOFXODUDP�DV�FRQVWDQWHV�GH�YHORFLGDGH�GD�UHDomR�GH DOGHtGRV FRP

RV GLSHSWtGHRV FDUQRVLQD��DQVHULQD�H�KRPRFDUQRVLQD�H�FRP�R�DPLQRiFLGR�KLVWLGLQD��$�FRQVWDQWH�



��

GH� YHORFLGDGH� IRL� PHQRU� SDUD� RV� DOGHtGRV� UHDJLQGR� FRP� KLVWLGLQD�� VHQGR� TXH� D� UHDomR� PDLV�

HILFLHQWH� H� FRPSOHWD� IRL� FRP� FDUQRVLQD �%DUVNL� HW� DO��� ������ 2V� YDORUHV� GH� FRQVWDQWHV� GH�

YHORFLGDGH�GH�DOJXQV�DOGHtGRV�FRP�FDUQRVLQD�HVWmR�PRVWUDGRV�D�VHJXLU��QD�7DEHOD�����

7DEHOD����� &RQVWDQWHV�GH�YHORFLGDGH�GH�UHDo}HV�HQWUH�DOGHtGRV�H�FDUQRVLQD��0RGLILFDGD�GH��%DUVNL�HW�DO���������

+1( ++( $FUROHtQD ��R[RQRQHQDO 2FWHQDO

&DUQRVLQD

��0��V���
ͲǡͲͶͺ േ ͲǡͲͲʹͷ ͲǡͲͶͶ േ ͲǡͲͲ͵ Ͳǡͷͳ േ ͲǡͲ͵ ͲǡͲ͵Ͷ േ ͲǡͲͲͲͻ ͲǡͲʹͺ േ ͲǡͲͲʹ

$� VXSOHPHQWDomR� FRP� FDUQRVLQD� FRPR� SUiWLFD� FOtQLFD� YHP� VHQGR� HVWXGDGD� FRP� PDLV�

LQWHQVLGDGH�QRV�~OWLPRV�YLQWH DQRV� $SHVDU�GH�VHUHP�QHFHVViULRV�HVWXGRV�FOtQLFRV�GH�PDLRU�HVFDOD��

DOJXPDV�SHVTXLVDV�PRVWUDUDP�UHVXOWDGRV�EDVWDQWH�SURPLVVRUHV GR�WUDWDPHQWR�GH�GRHQoDV�XVDQGR�D�

FDUQRVLQD��DV�TXDLV�IRUDP�UHYLVDGDV�SRU�$UWLROL�H�FRODERUDGRUHV��$UWLROL�HW�DO��������� %ROG\UHY�H�

FRODERUDGRUHV�QRWDUDP�TXH�D�FDUQRVLQD�SRWHQFLDOL]D�R�HIHLWR�GH�'23$��GLKLGUR[LIHQLODQDOLQD��HP�

SDFLHQWHV� FRP�GRHQoD�GH�3DUNLQVRQ �$��%ROG\UHY�HW� DO����������+i� LQGtFLRV�GH�TXH�D� FDUQRVLQD�

UHWDUGD� D� SURJUHVVmR� GR� GLDEHWHV� HP� KXPDQRV�� SRLV� XP� JUXSR� GH� REHVRV� QmR� GLDEpWLFRV� TXH�

UHFHEHUDP�VXSOHPHQWDomR�GH�FDUQRVLQD�WLYHUDP�PHQRUHV�QtYHLV�GH�JOLFRVH�H�LQVXOLQD�DSyV�R�WHVWH�

GH�LQJHVWmR�GH�JOLFRVH�TXDQGR�FRPSDUDGR�D�XP�JUXSR�FRQWUROH��'H�&RXUWHQ�HW�DO�����������

�����/HV}HV�HP�'1$

$SHVDU� GH� DSUHVHQWDU� FHUWD� HVWDELOLGDGH� TXtPLFD� GHYLGR� D� VXD� IRUPD� QDWXUDO� GH� GXSOD�

KpOLFH� R�'1$�QmR� p� LQHUWH� *UXSRV� TXtPLFRV� GDV� EDVHV� QLWURJHQDGDV� SRGHP� VHU� DOWHUDGRV� SRU�

UDGLDomR�� UHDo}HV� FRP� FRPSRVWRV� HQGyJHQRV� RX� H[yJHQRV�� /HV}HV�� DV� TXDLV� VmR� FDUDFWHUL]DGDV�



��

SRU�PRGLILFDo}HV�TXtPLFDV�QD�PROpFXOD�GH�'1$��VH�QmR�IRUHP�UHSDUDGDV�SRGHP�FDXVDU�PXWDo}HV�

RX�OHYDU�D�PRUWH�FHOXODU �+DOOLZHOO�	�*XWWHULGJH��������

$�JXDQLQD��SRU�H[HPSOR� UHDJH�FRP�R[LJrQLR�VLQJOHWH�RX�UDGLFDO�KLGUR[LOD��IRUPDQGR�XPD�

OHVmR�FRQKHFLGD�FRPR���R[R�����GLKLGUR����GHVR[LJXDQRVLQD����R[RG*XR� �)LJXUD�������(VWD�p�D�

EDVH�QLWURJHQDGD�PDLV�VXVFHSWtYHO�j�R[LGDomR�GHYLGR�DR�VHX�PHQRU�SRWHQFLDO�GH�UHGXomR��&ORVH�	�

:DUGPDQ��������

)LJXUD� ���� )RUPDomR� GH� ��R[RG*XR�� (P� YHUPHOKR� HVWmR� LQGLFDGRV� RV� iWRPRV� GH� R[LJrQLR� FRP� PDUFDo}HV�
LVRWySLFDV� $GDSWDGR�GH��'L�0DVFLR�HW�DO���������

(VWXGRV� LQ�YLWUR�PRVWUDUDP�TXH�HVWD�OHVmR�p�PXWDJrQLFD��RX�VHMD��VH�QmR�UHSDUDGD�OHYD�D�

DOWHUDo}HV�QD�VHTXrQFLD�GH�EDVHV�GH�XPD�GHWHUPLQDGD�VHTXrQFLD�JrQLFD��,VVR�RFRUUH�SRUTXH�D���

R[RG*XR�VRIUH�XPD�URWDomR�HP� WRUQR�GD�VXD� OLJDomR�JOLFRVtGLFD�SDVVDQGR�GH�DQWL�SDUD�V\Q��1D�

FRQIRUPDomR�V\Q�D�JXDQLQD�PRGLILFDGD�ID]�LQWHUDo}HV�FRP�D�DGHQLQD DR�LQYpV�GH�LQWHUDJLU FRP�D�

FLWRVLQD��$VVLP��VH�D�PRGLILFDomR�IRU�PDQWLGD�DWp�D�GXSOLFDomR�GR�'1$��D�VHTXHQFLD�GDV�EDVHV�



��

VHUi� DOWHUDGD�� DOWHUDQGR� WDPEpP� D� LQIRUPDomR� JrQLFD� GD� FpOXOD �WUDQVYHUVmR� *�o 7� �%DQGD��

1XxH]�� %XUQVLGH�� %UDGVKDZ�� 	� 'DYLG�� ������ +i�� SRUpP�� GLYHUVRV� PHFDQLVPRV� LQ� YLYR SDUD�

UHSDUDU�HVWH�GDQR�TXDQGR�LQFRUSRUDGR�DR�'1$�RX�DLQGD�GHQWUH�RV�QXFOHRWtGHRV�OLYUHV��2 VLVWHPD�

GH�UHSDUR�GLPLQXL�D�IUHTXrQFLD�GH�PXWDomR�HP�FpOXODV�UHQDLV�GH�PDFDFRV��&26����SDUD����������

H�HP�(��FROL SDUD�DSHQDV�������0RUL\D��������

�������$GXWRV�GH�'1$

$OpP� GD� R[LGDomR�� DV� EDVHV QLWURJHQDGDV WDPEpP� SRGHP� VRIUHU� DOTXLODomR� SRU�

VXESURGXWRV�GD�OLSRSHUR[LGDomR��IRUPDQGR�DGXWRV�GH�'1$ �0HGHLURV���������$OJXQV�DGXWRV VmR�

HVWXGDGRV� SHOR� QRVVR� JUXSR� H� SDGU}HV� DXWrQWLFRV� Mi� IRUDP� VLQWHWL]DGRV� H� FDUDFWHUL]DGRV�

DQWHULRUPHQWH��$QJpOLFD�%LDQFKLQL�6DQFKH]������� H�HVWmR�HVTXHPDWL]DGRV�QD�)LJXUD�����



��

)LJXUD� ����� �¶�'HVR[LJXDQRVLQD H DOJXQV� GRV� SURGXWRV� GH� R[LGDomR� H� DOTXLODomR �DGXWRV��� (P� YHUPHOKR� HVWmR�
LQGLFDGDV�DV�DGLo}HV�TXtPLFDV�j��¶�GHVR[LJXDQRVLQD��5�� �GHVR[L�ULERVH�

8P� Q~PHUR� FUHVFHQWH� GH� HVWXGR� PRVWUD� TXH� DOGHtGRV� LQWHUDJHP� FRP� '1$� IRUPDQGR�

DGXWRV� �%ODLU�� ������ 0HGHLURV�� ������� $GXWRV� FtFOLFRV� GR� WLSR� SURSDQRDGXWRV VmR� IRUPDGRV� D�

SDUWLU� GD� DGLomR� GLUHWD GH DOGHtGRV� FRPR�+1(��++(� H� DFUROHtQD� j� QXFOHRVtGHRV�� 2V� DOGHtGRV�

SURGXWRV� GH� OLStGHRV� SHUR[LGDGRV� SRGHP� IRUPDU� HSy[LGRV� �pWHU� FtFOLFR� FRP� WUrV� iWRPRV� TXH�

IRUPDP�XP�DQHO� RV�TXDLV� WDPEpP�SRGHP�UHDJLU�FRP EDVHV�GR�'1$�IRUPDQGR�RV HWHQRDGXWRV�

���1��HG*XR���

1RVVR�JUXSR�FDUDFWHUL]RX�H�GHPRQVWURX�D�IRUPDomR�GH�HWHQR�DGXWRV�D�SDUWLU�GH�DOGHtGRV�GH�

SHUR[LGDomR�OLStGLFD��9��0��&DUYDOKR�HW�DO���������������/RXUHLUR��'H�$UUXGD�&DPSRV��*RPHV��



��

'L� 0DVFLR�� 	� 0HGHLURV�� ������ /RXUHLUR�� 'L� 0DVFLR�� *RPHV�� 	� 0HGHLURV�� ������� 1HVWHV�

WUDEDOKRV� IRUDP� HOXFLGDGDV� GLIHUHQWHV� HVWUXWXUDV GH SURGXWRV� GH� UHDomR� GR� DOGHtGR� ''(�

�WUDQV�WUDQV�����GHFDGLHQDO� FRP�G*XR ��¶�GHVR[LJXDQRVLQD� H�G$GR���¶�GHVR[LDGHQRVLQD���

)RUPDOGHtGR�H�DFHWDOGHtGR�WHP�SUHIHUrQFLD�SDUD�UHDJLU�FRP QXFOHyILORV�FRPR�R�QLWURJrQLR�

� �1�� GD� �¶�GHVR[LJXDQRVLQD�� IRUPDQGR� SURSDQR� DGXWRV� �/R3DFKLQ� 	� *DYLQ�� ������� 1RVVR�

JUXSR�GHPRVWURX�D�IRUPDomR�LQHTXtYRFD�GHVWH WLSR�GH�DGXWR�GH�'1$�DR�WUDWDU�FpOXODV�HP�FXOWXUD�

FRP� >��&�@�DFHWDOGHtGR� �*DUFLD� HW� DO��� ������� H� SRVWHULRUPHQWH� HP SXOPmR� H� FpUHEUR� GH UDWRV

H[SRVWRV�DR�>��&�@�DFHWDOGHtGR �$QJpOLFD�%��6DQFKH]�HW�DO���������

�������%LRPDUFDGRUHV�

$GXWRV�GH�'1$�VmR�FRQVLGHUDGRV�YHUGDGHLURV�ELRPDUFDGRUHV�� SRLV� HVWmR� UHODFLRQDGRV�j�

IRUPDomR� GH� LQWHUPHGLiULRV� UHDWLYRV� TXH� SRGHP� VH� OLJDU� DR� '1$� H� j� RXWUDV� PROpFXOD

�7UHW\DNRYD�� 9LOODOWD�� 	� .RWDSDWL�� ������ )ULMLKRII� H� FRODERUDGRUHV IL]HUDP� XPD� UHYLVmR� GRV�

SULQFLSDLV�ELRPDUFDGRUHV�GH�HVWUHVVH�R[LGDWLYR H�j�TXDLV�GRHQoDV�HVWmR�UHODFLRQDGRV �)ULMKRII�HW�

DO��������� $�R[LGDomR�GR�QXFOHRVtGHR��¶�GHVR[LJXDQRVLQD�IRL�DVVRFLDGR�DR�FkQFHU�H�j�DPLORLGRVH�

VLVWrPLFD��'HQWUH�RV�ELRPDUFDGRUHV�GH�$/6��IRUDP�OLVWDGRV��R�IDWRU�GH�WUDQVFULomR�1UI���SURWHtQDV�

FDUERQLODGDV��PDORQDOGHtGR�H�QtYHLV�GH�*6+�YHUVXV�*66*��

���� (VFOHURVH�/DWHUDO�$PLRWUyILFD

(P����� &KDUFRW GHVFUHYHX�SHOD�SULPHLUD�YH]�D�GHJHQHUDomR�PRWRUD�FKDPDGD�(VFOHURVH�

/DWHUDO�$PLRWUyILFD� �(/$��RX�$/6�GR� LQJOrV�$P\RWURSKLF�/DWHUDO�6FOHURVLV���7UDWD�VH�GH�XPD�



��

GRHQoD� FDUDFWHUL]DGD� SHOD� GHJHQHUDomR� SURJUHVVLYD� GRV� QHXU{QLRV�PRWRUHV� DFDUUHWDQGR� DWURILD��

SDUDOLVLD� H� PRUWH�� $� GRHQoD� VH� LQLFLD� SHOD� SDUDOLVLD� GH� XP� PHPEUR� H� SURJULGH� SDUD� RXWURV�

PHPEURV� DWp� TXH� H� D� PRUWH� RFRUUH� SRU� LQVXILFLrQFLD� UHVSLUDWyULD�� TXDQGR� RV� QHXU{QLRV�

UHVSRQViYHLV�SHOR�PRYLPHQWR�GR�GLDIUDJPD�VmR�DWLQJLGRV��&KDUFRW�	�-RIIUR\���������2�LQtFLR�GD�

GRHQoD� RX� R� SULPHLUR� GLDJQyVWLFR� p� IHLWR� HQWUH� ��� H� ��� DQRV�� H� SRU� Mi� VH� WUDWDU� GH� XP� HVWiJLR�

DYDQoDGR�� R� SDFLHQWH� WHP� GH� �� D� ��� DQRV� GH� YLGD� DSyV� R� GLDJQyVWLFR �7D\ORU�� %URZQ�� 	�

&OHYHODQG���������

&LQFR�PLO�QRYRV�FDVRV�GH�$/6�VmR�GLDJQRVWLFDGRV�SRU�DQR�QRV�(8$��H�R� WRWDO�PXQGLDO�

DWLQJH����� FDVRV���������KDELWDQWHV�SRU�DQR �/XQD��/RJURVFLQR��&RXUDWLHU��	�0DULQ���������1R�

%UDVLO� D� WD[D� GH�PRUWDOLGDGH� GHYLGR� j� $/6� SDUD� SHVVRDV� DFLPD� GH� ��� DQRV� p� GH� ����� D ���� ��

��������SHVVRDV�SRU�DQR��0RXUD��&DVXODUL��	�1RYDHV�������

$�$/6�p�XPD�GRHQoD�PXOWLIDWRULDO�H�PXOWLVVLVWrPLFD�H ����GRV�FDVRV�VmR�HVSRUiGLFRV�TXH�

VmR�RV�SDFLHQWHV�VHP�DQWHFHGHQWH�IDPLOLDU��RX�VHMD��VHP�PXWDo}HV�JHQpWLFDV�KHUGDGDV��'LYHUVRV�

WUDEDOKRV�WrP�GHPRQVWUDGR�TXH�D�GHJHQHUDomR�GRV�QHXU{QLRV�PRWRUHV�p�UHVXOWDGR�GH�PHFDQLVPRV�

FRPSOH[RV� HQYROYHQGR� HVWUHVVH� R[LGDWLYR�� H[FLWRWR[LFLGDGH� SRU� JOXWDPDWR� �*OX��� GLVIXQomR� H�

DJUHJDomR�GH�SURWHtQDV��SUREOHPDV�QR�WUDQVSRUWH�D[RQDO�H�SURFHVVRV�QHXUR�LQIODPDWyULRV��RV�TXDLV�

HVWmR�HVTXHPDWL]DGRV�QD�)LJXUD������$LQGD�p�GLItFLO�GHILQLU�VmR�IDWRUHV�VmR FDXVD��FRQVHTXrQFLD�RX�

DVVRFLDomR� )RUPD�VH�XP�FLFOR�YLFLRVR��RQGH�XP�IDWRU�DJUDYD�R�RXWUR �%DUEHU�	�6KDZ��������



��

)LJXUD� ���� (VTXHPD� LQGLFDQGR� RV� PHFDQLVPRV� SDWROyJLFRV� DVVRFLDGRV� j� $/6�� $R� FHQWUR� HVWi� UHSUHVHQWDGR� XP�
QHXU{QLR�� QR� TXDO� VmR� GHVWDFDGRV�� D� RUJDQHOD� UHWtFXOR� HQGRSODVPiWLFR�� D� RUJDQHOD� PLWRF{QGULD�� XPD� FpOXOD� GH�
PLFURJOLD�H�R�WHUPLQDO�GR�D[{QLR�OLEHUDQGR�JOXWDPDWR��

$�SDUWLFLSDomR�GH�HVWUHVVH�R[LGDWLYR�QD�SDWRORJLD�GH�$/6�p�HYLGHQFLDGD�SHOD�SUHVHQoD�GH�

GDQRV�R[LGDWLYRV�HP�'1$��SURWHtQDV�H�OLStGLRV�QRV�WHFLGRV�GH�SDFLHQWHV �%DUEHU�	�6KDZ��������

%R]]R��0LUUD��	�&DUUu���������

2V� FDVRV� IDPLOLDUHV� GH� $/6� UHSUHVHQWDP� ���� GRV� FDVRV� WRWDLV�� H� IRUDP� DVVRFLDGRV� D�

PXWDo}HV�QRV�JHQHV�GD HQ]LPD�62'���62'����GD SURWHtQD�DQJLRJHQLQD �$1*���GD�SURWHtQD�7'%�

��� �7$5'%3��� GD� SURWHtQD� GLQDFWLQD� �'LQDFWLQD��� HQWUH� RXWURV� �7D\ORU� HW� DO��� �������0XWDo}HV�

SRQWXDLV�QR�JHQH�GD�62'��UHSUHVHQWDP�FHUFD�GH�����GRV�FDVRV�GH�$/6�IDPLOLDU�H WrP�UHFHELGR�

PDLRU DWHQomR��$LQGD�QmR�VH�VDEH�SRU�TXH�D�IRUPD�PXWDQWH�GHVWD�SURWHtQD�DEXQGDQWH�H�H[SUHVVD�

HP�WRGRV�RV�WHFLGRV�p�SDUWLFXODUPHQWH�Wy[LFD�SDUD�RV�QHXU{QLRV�PRWRUHV��FDXVDQGR�$/6��0DLV�GH�

XPD� GpFDGD� GH� HVWXGRV� H[WHQVLYRV� IRUQHFHUDP� IRUWHV� HYLGrQFLDV� GH� TXH� XP� ³JDQKR� GH� IXQomR�



��

Wy[LFD´�DR�LQYpV�GD�SHUGD�GD�IXQomR�HQ]LPiWLFD�QRUPDO�GD�HQ]LPD�p�D�FDXVD�GD�GRHQoD��&RPR�D�

$/6� HVSRUiGLFD� H� IDPLOLDU� VmR� SDWRORJLFDPHQWH� LQGLVWLQJXtYHLV�� DFUHGLWD�VH� TXH� DV� IXQo}HV�

FHOXODUHV�DOWHUDGDV�FRPR�FRQVHTXrQFLD�GD�H[SUHVVmR�GD�62'��GHVHQFDGHLDP�YLDV TXH�SRGHP�VHU�

DWLYDGDV�SRU�RXWURV�IDWRUHV�QRV�FDVRV�HVSRUiGLFRV��6FKPLWW�	�$JDU��������

$�PXWDomR�*��$� p� D�PDLV� HVWXGDGD� GHYLGR� DRV� FDPXQGRQJRV� WUDQVJrQLFRV� FULDGRV� HP�

���� �*XUQH\� HW� DO��� ������� 3RVWHULRUPHQWH� +RZODQG� H� FRODERUDGRUHV� GHVHQYROYHUDP� H�

FDUDFWHUL]DUDP� UDWRV� 6SUDJXH�'DZOH\� WUDQVJrQLFRV� SRUWDQGR� D� PXWDomR� 62'�*��$ KXPDQD�

�+RZODQG�HW�DO��������� 2V�DQLPDLV�WUDQVIHFWDGRV�FRP�62'�*��$ KXPDQD�GHVHQYROYHP�R�TXDGUR�

FOtQLFR� GH�$/6�� FRQVWLWXLQGR� XP� H[FHOHQWH�PRGHOR� SDUD� R� HVWXGR� GRV�PHFDQLVPRV� GD� GRHQoD��

HQTXDQWR�TXH�RV�DQLPDLV�TXH�VXSHU�H[SUHVVDP�D�SURWHtQD�VHOYDJHP�62'�KXPDQD��QmR�DSUHVHQWDP�

VLQDLV�GH�GRHQoDV�UHODFLRQDGDV�DR�QHXU{QLR�PRWRU�

2V� DQLPDLV� FRP� 62'�� KXPDQD� PXWDQWH� VmR� KRMH� R� ~QLFR� PRGHOR� GLVSRQtYHO� SDUD� D�

UHDOL]DomR�GH�WHVWHV�SUp�FOtQLFRV�GH�QRYDV�WHUDSLDV�SDUD�$/6���1mR�Ki�DLQGD�XP�WUDWDPHQWR�HIHWLYR�

SDUD�$/6��+RMH��H[LVWH�VRPHQWH�XP�PHGLFDPHQWR�DSURYDGR��5LOX]RO�� 5LOXWHN� 6DQRIL�$YHQWLV���

R� TXDO� DXPHQWD� D� VREUHYLGD� GR� SDFLHQWH�� H� GLYHUVRV� WUDWDPHQWRV� SDOLDWLYRV �'¶$PLFR�� )DFWRU�

/LWYDN��6DQWHOOD��	�0LWVXPRWR���������

5HFHQWHPHQWH�� HP� XP� WUDEDOKR� DQWHULRU� GH� QRVVR� JUXSR�� IRL� REVHUYDGR� TXH� D�

VXSOHPHQWDomR�GH�DQLPDLV�WUDQVJrQLFRV�$/6�62'*��$�FRP�FDUQRVLQD�YLD�RUDO�UHVXOWRX�HP�UHWDUGR�

GD�SHUGD�GH�SHVR�HP�FRQVHTXrQFLD�GD�DWURILD�PXVFXODU�H�WHQGrQFLD�GH�DXPHQWR�GD�VREUHYLGD�GRV�

DQLPDLV�� ,QYHVWLJDU� RV� PHFDQLVPRV� UHVSRQViYHLV� SHOR� DXPHQWR� GHVVD� VREUHYLGD� HVWXGDQGR�

PRGLILFDo}HV� HP� '1$� LQGX]LGDV� SRU� DOGHtGRV� UHDWLYRV� H� D� IRUPDomR� GH� DGXWRV� GH� FDUQRVLQD�

DOGHtGRV� HP�P~VFXOR� GH� DQLPDLV� VXSOHPHQWDGRV� FRP� FDUQRVLQD� SRGH� UHVXOWDU� HP� LQIRUPDo}HV�

LPSRUWDQWHV� QD� WHUDSLD� GD�$/6�� 3RU� VHU XPD�GRHQoD� QHXURGHJHQHUDWLYD�� WDPEpP� p� LQWHUHVVDQWH�

LQYHVWLJDU�RV�DGXWRV�GH�'1$�H�FDUQRVLQD HP�WHFLGRV�GR�VLVWHPD�QHUYRVR�FHQWUDO��FRPR�FpUHEUR�H�



��

PHGXOD��

$OpP�GR�P~VFXOR�� FpUHEUR�H�PHGXOD�� WHFLGRV�TXH�HVWmR�GLUHWDPHQWH� UHODFLRQDGRV� FRP�D�

GRHQoD��DQiOLVHV QR�ItJDGR�WDPEpP�SRGHP�DMXGDU�QD�FRPSUHHQVmR�GRV�PHFDQLVPRV�PROHFXODUHV�

GD�SURWHomR�GD�FDUQRVLQD��$OpP�GH�FDUQRVLQD�HQGyJHQD�Mi�WHU�VLGR�GHWHFWDGD�QR ItJDGR��$UWLROL�HW�

DO����������XP�WUDEDOKR�UHFHQWH�PRVWURX�TXH� D�DOWHUDo}HV�QR�VLVWHPD� LPXQH HP�DQLPDLV�PRGHOR�

SDUD�$/6�DIHWDUDP HVSHFLDOPHQWH�HVWH�yUJmR �*DVFR��=DUDJR]D��*DUFtD�5HGRQGR��&DOYR��	�2VWD��

�������2XWUR�WUDEDOKR�PRVWURX�TXH�RV�H[DPHV�KLVWROyJLFRV�GH�SDFLHQWHV�FRP�$/6�DSUHVHQWDYDP�

OHV}HV� JRUGXURVDV�PDLV� SURQXQFLDGDV� HP� FRPSDUDomR� FRP� SRUWDGRUHV� GD� GRHQoD� GH� 3DUNLQVRQ�

�'XSXLV�HW�DO����������

$� KLSyWHVH� GD� XWLOL]DomR� GH� VHTXHVWUDGRUHV� GH� DOGHtGRV� SRGH� VHU� XPD� HVWUDWpJLD�

WHUDSrXWLFD TXH� PHUHFH� VHU� LQYHVWLJDGD� HP� VLWXDo}HV� RQGH� DR� DF~PXOR� GHVVDV� HVSpFLHV� HVWi�

LQGLFDGR�



��

���2%-(7,926

�����2EMHWLYR�*HUDO�

,QYHVWLJDU SURFHVVRV�ELROyJLFRV�DVVRFLDGRV�j�PRGLILFDomR�HP�ELRPROpFXODV�SRU� DOGHtGRV

UHDWLYRV H� R VHX�PHFDQLVPR�GH� GHWR[LILFDomR SRU�FDUQRVLQD HP� UDWRV� WUDQVJrQLFRV�PRGHOR�GH�

$/6��

�����2EMHWLYRV�HVSHFtILFRV��

�� 4XDQWLILFDU�RV�DGXWRV�'1$�DOGHtGRV�EHP�FRPR�R�SURGXWR�GH�R[LGDomR���R[RG*XR�HP�ItJDGR��

FpUHEUR H�PHGXOD GH UDWRV XVDGRV�QR�PRGHOR�H[SHULPHQWDO�GH�$/6 VXSOHPHQWDGRV�RX�QmR�FRP�

FDUQRVLQD�

�� 4XDQWLILFDU� RV DGXWRV� FDUQRVLQD�DOGHtGRV H� FDUQRVLQD� OLYUH HP� ItJDGR��P~VFXOR� H� FpUHEUR�GH�

UDWRV�XVDGRV�QR�PRGHOR�H[SHULPHQWDO�GH�$/6�H�VXSOHPHQWDomR�FRP�FDUQRVLQD�

�� ,QYHVWLJDU�R�SRVVtYHO�SDSHO�GH�FDUQRVLQD�HP�DQLPDLV�WUDQVJrQLFRV�FRP�UHODomR�D�SURJUHVVmR�GD�

GRHQoD��SHOD�DQiOLVH H�FRPSDUDomR�GRV�QtYHLV� GH�DGXWRV�FDUQRVLQD�DOGHtGRV�H�'1$�DOGHtGRV�HP�

ItJDGR��P~VFXOR��PHGXOD H�FpUHEUR�GH�UDWRV�WUDQVJrQLFRV�PRGHOR�SDUD $/6 VXSOHPHQWDGRV�RX�QmR�

FRP�FDUQRVLQD�



��

���0$7(5,$,6�(�0e72'26

�����5HDJHQWHV

7RGDV� DV� VROXo}HV� IRUDP� SUHSDUDGDV� XWLOL]DQGR� iJXD� GHLRQL]DGD� REWLGD� GH� XP� VLVWHPD�

0LOOL�4��0LOOLSRUH��%LOOHULFD��86$���2V�VROYHQWHV� HWDQRO��PHWDQRO��LVRSURSDQRO�H�DFHWRQLWULOD�JUDX�

+3/&� H� 06� IRUDP� REWLGRV� GH� -�7�� %DNHU� &KHPLFDO� &R�� �3KLOOLSVEXUJ�� 86$�� RX� 0HUFN�

�'DUPVWDGW�� $OHPDQKD��� ÈFLGR� IyUPLFR� JUDX� 06� IRL IRUQHFLGR� SHOD� 0HUFN� �'DUPVWDGW��

$OHPDQKD��� >��1�@���R[RG*XR� IRL IRUQHFLGR� SRU� &DPEULGJH� ,VRWRSH� /DERUDWRULHV� �$QGRYHU��

86$���('7$��7ULV�7ULWRQ�;�����FORUHWR�GH�VyGLR��SURWHLQDVH�.��ULERQXFOHDVHV�$�H�7���QXFOHDVVH�

3���IRVIDWDVH�DOFDOLQD��GRGHFLOVXOIDWR�GH�VyGLR��6'6��H�PHVLODWR�GH�GHVIHUUR[DPLQD�XWLOL]DGRV�VmR�

GD� 6LJPD� �6W�� /RXLV�� 86$��� )RVIDWR� GH� SRWiVVLR�� FORUHWR� GH� PDJQpVLR�� H� VDFDURVH� IRUDP�

DGTXLULGRV�GD�0HUFN��'DUPVWDGW��$OHPDQKD��

&RFNWDLO GH� LQLELGRU� GH� SURWHDVH �6LJPD� &KHPLFDO� &R��� 6W�� /RXLV�� 02�� 2V� GHPDLV�

UHDJHQWHV�FLWDGRV�QD�PHWRGRORJLD�HUDP�GR�PDLRU�JUDX�GH�SXUH]D�GLVSRQtYHO�QR�PHUFDGR�

�����(TXLSDPHQWRV

)RUDP� XWLOL]DGRV� FHQWUtIXJD�PRGHOR� ����� 5� GD� (SSHQGRUI� �+DPEXUJ�� $OHPDQKD��� FRP�

URWRU� GH� kQJXOR� IL[R� )����������� 7KHUPR0L[HU� &� GD� (SSHQGRUI �+DPEXUJ�� $OHPDQKD��� $V�

PHGLGDV� GH� S+� IRUDP� IHLWDV� HP� XP� S+PHWUR� GD� 7KHUPR6FLHQWLILF PRGHOR� 2ULRQ6WDU� $���

�0DVVDFKXVHWWV�� 86$���$V� LQFXEDo}HV� HP� EDQKR�PDULD� IRUDP� IHLWDV� HP� EDQKR�PRGHOR� ���� GD�

)DQHQ� �6mR� 3DXOR�� %UDVLO��� )RL XWLOL]DGD EDODQoD� DQDOtWLFD� GD� 5$':$* �5DGRP�� 3RODQG��� 2�

OLRILOL]DGRU�H�R�FRQFHQWUDGRU�XWLOL]DGRV�IRUDP��UHVSHFWLYDPHQWH��)UHH=RQH�����3OXV H�5HIULJHUDWHG�



��

&HQWUL9DS� &RQFHQWUDWRU� GD� HPSUHVD� /DEFRQFR �.DQVDV� &LW\� 86$��� 2� HVSHFWURIRW{PHWUR�

XWLOL]DGR� IRL�R�PRGHOR�89������&�GD�6KLPDG]X� �7yTXLR�� -DSmR���2�KRPRJHQHL]DGRU�XWLOL]DGR�

IRL� R� 3RZHU� *HQ� ����� GD� 7KHUPR� )LVKHU� 6FLHQWLILF� �0DVVDFKXVHWWV�� 86$��� 2V� GHPDLV�

HTXLSDPHQWRV�XWLOL]DGRV�VHUmR�GHVFULWRV�QD�PHWRGRORJLD�

�����0RGHOR H�([SHULPHQWDomR $QLPDO

5DWRV�6SUDJXH�'DZOH\�WUDQVJrQLFRV�H[SUHVVDQGR�62'�*��$ KXPDQD��REWLGRV�GH�7DFRQLF�

�*HUPDQWRZQ��86$���IRUDP�XVDGRV�FRPR�PRGHOR�SDUD�D�GRHQoD�$/6��'H�DFRUGR�FRP�+RZODQG�

HW�DO��D�H[SUHVVmR�GH���YH]HV�PDLV�K62'�*��$ HP�UHODomR�j�62'�HQGyJHQD QD�PHGXOD p�VXILFLHQWH

SDUD�PLPHWL]DU�D�GRHQoD HP�UDWRV�GH���������GLDV��+RZODQG�HW�DO����������

$� H[SHULPHQWDomR� DQLPDO� IRL� FRQGX]LGD� SHOR� GRXWRUDQGR� 9DQGHUVRQ� %LVSR� �9�� GD� 6��

%LVSR���������7RGRV�RV�DQLPDLV�YLHUDP�GD�FRO{QLD�GR�%LRWpULR�GH�3URGXomR�H�([SHULPHQWDomR�GD�

)DFXOGDGH�GH�&LrQFLDV�)DUPDFrXWLFDV�H�GR�,QVWLWXWR�GH�4XtPLFD�GD�8QLYHUVLGDGH�GH�6mR�3DXOR� D�

SDUWLU�GH�PDWUL]HV�DGTXLULGDV�QD�7DFRQLF��*HUPDQWRZQ��86$���2V�H[SHULPHQWRV�REHGHFHUDP�jV�

GLUHWUL]HV�H�QRUPDV�SUHFRQL]DGDV�SHOD�1,+�1DWLRQDO�,QVWLWXWH�RI�+HDOWK��SHOD�6RFLHGDGH�%UDVLOHLUD�

GH�&LrQFLD�HP�$QLPDLV�GH�/DERUDWyULR�± 6%&$/�H�SHOD�OHL�Q����������6pUJLR�$URXFD�GH�������

7RGRV� RV� SURFHGLPHQWRV� IRUDP� DLQGD� UHYLVDGRV� H� DSURYDGRV� SHOD� &RPLVVmR� GH� eWLFD� HP�

([SHULPHQWDomR� $QLPDO� GR� ,QVWLWXWR� GH� 4XtPLFD� ± 863� �&(8$�,4� 863� �������� �9�� GD� 6��

%LVSR��������

2�HVWXGR�H[SHULPHQWDO�FRPHoRX�FRP����DQLPDLV PDFKRV�� VHQGR����GHOHV�SRUWDGRUHV�GR�

JHQH�K62'�*��$ FRQILUPDGR�SRU�3&5��JUXSR�$/6��H����DQLPDLV�VHOYDJHQV�GD�PHVPD�QLQKDGD�

FRPR� FRQWUROHV� �JUXSR� &7/��� &DGD� JUXSR� IRL� VXEGLYLGLGR� HP� RXWURV� GRLV� JUXSRV�� RV� TXH�



��

UHFHEHUDP�VXSOHPHQWDomR�GH��PJ�GH�/�FDUQRVLQD�SRU�PO�GH� iJXD�QR�EHEHGRXUR�� D�SDUWLU�GD����

VHPDQD� GH� YLGD� �JUXSR� &DU��� H� RV� DQLPDLV� TXH� QmR� UHFHEHUDP� D� VXSOHPHQWDomR� QD� iJXD� GR�

EHEHGRXUR�� FRQIRUPH�PRVWUDGR�QD�)LJXUD������$�iJXD�GR�EHEHGRXUR� IRL� WURFDGD� WUrV�YH]HV�SRU�

VHPDQD��JDUDQWLQGR�D�HVWDELOLGDGH�GD FDUQRVLQD�HP�iJXD�

)LJXUD� �����0RGHOR� H[SHULPHQWDO� QR� TXDO� ��� DQLPDLV� IRUDP� GLYLGLGRV� HP� TXDWURV� JUXSRV�� VHOYDJHQV� FRP� H� VHP�
VXSOHPHQWDomR� GH� FDUQRVLQD� �&7/�&DU� H� &7/� UHVSHFWLYDPHQWH��� H� UDWRV� WUDQVJrQLFRV� K62'�*��$ FRP� H� VHP�
VXSOHPHQWDomR�GH�FDUQRVLQD��$/6�&DU�H�$/6�UHVSHFWLYDPHQWH���$�VXSOHPHQWDomR�IRL�IHLWD�QD�iJXD�GR�EHEHGRXUR�QD�
FRQFHQWUDomR�GH��PJ�PO�

&RPR�HVVH�IRL�XP�SULPHLUR�HVWXGR�VREUH�HIHLWR�GD�FDUQRVLQD�HP�$/6��D�FRQFHQWUDomR�GD�

FDUQRVLQD� RIHUHFLGD� QD� iJXD� IRL� DMXVWDGD� FRQVLGHUDQGR� RV� GDGRV� GHVFULWRV� SRU� +HUFXODQR� H�

FRODERUDGRUHV�HP�HVWXGRV�FRP�FDPXQGRQJRV�H�$O]KHLPHU��+HUFXODQR�HW�DO���������

$� )LJXUD� ��� �$� LQGLFD� TXH� D� DGLomR� GH� FDUQRVLQD� QD� iJXD� RIHUHFLGD� DRV� DQLPDLV� QmR�

FDXVRX� UHFXVD� H� TXH� D� TXDQWLGDGH� GH� FDUQRVLQD� FRQVXPLGD� HQWUH� RV� JUXSRV� TXH� UHFHEHUDP� R�

VXSOHPHQWR�IRL�SUDWLFDPHQWH�D�PHVPD��HP�WRUQR�GH��������PJ�FDUQRVLQD�DQLPDO�VHPDQD�



��

)LJXUD����� 5HVXPR�GRV�UHVXOWDGRV�GD�H[SHULPHQWDomR�DQLPDO���$��$FRPSDQKDPHQWR�GR�FRQVXPR�KtGULFR�PpGLR�GRV�
DQLPDLV� D� FDGD� VHPDQD� �%�� $FRPSDQKDPHQWR� GH� PDVVD� FRUSRUDO� PpGLD� GRV� DQLPDLV� SHUWHQFHQWHV� D� FDGD� JUXSR�
H[SHULPHQWDO��&7/��Q �����&7/�&DU��Q ����$/6��Q ���H�$/6�&DU��Q ����2�WHVWH�HVWDWtVWLFR�XWLOL]DGR�SDUD�FRPSDUDU�
RV�JUXSRV�&7/�H�$/6�IRL�R�0DQQ�:KLWQH\��S ������� �&��*UiILFR�GH�VREUHYLYrQFLD�HVWLPDGD�SRU�.DSODQ�0HLHU�SDUD�
RV�DQLPDLV�$/6�VXSOHPHQWDGRV��$/6�&DU��RX�QmR�VXSOHPHQWDGRV�FRP�FDUQRVLQD��$/6���2�WHVWH�HVWDWtVWLFR�XWLOL]DGR�
SDUD�FRPSDUDU�RV�GRLV�JUXSRV�IRL�R� ORJUDQN��S ���� 5HWUDWDPHQWR�GRV�GDGRV�DQWHULRUPHQWH�DSUHVHQWDGRV�SRU�%LVSR�
�9��GD�6��%LVSR��������

&RQIRUPH�PRVWUDUDP� WUDEDOKRV� XVDQGR�R�PHVPR�PRGHOR� H[SHULPHQWDO� �+RZODQG� HW� DO���

������ /LQDUHV� HW� DO��� ����� H� GH� DFRUGR� FRP� R� VLVWHPD� GH� DYDOLomR� GD� GRHQoD� SURSRVWR� SRU�

0DWVXPRWR� HW� DO�� HP� UDWRV� WUDQVJrQLFRV� 62'*��$ �0DWVXPRWR� HW� DO��� ������� D� SURJUHVVmR� GD�

GRHQoD�IRL�TXDQWLILFDGD�SHOD�SHUGD�GH�SHVR�GRV�DQLPDLV��$ )LJXUD������%��PRVWUD�TXH RV�DQLPDLV

FRQWUROHV�DSUHVHQWDUDP�JDQKR�GH�PDVVD�FRUSRUDO�FRQWtQXD�QR�SHUtRGR�DYDOLDGR��3RUpP� RV�DQLPDLV�



��

$/6� DSUHVHQWDUDP�XP�SLFR�GH�PDVVD� SRU� YROWD� GRV� ����GLDV� GH� YLGD�� SHUGHQGR�PDVVD� D� SDUWLU�

GHVWD�LGDGH�

3DUD� HYLWDU� R� VRIULPHQWR� GRV� DQLPDLV�� RV� UDWRV� WUDQVJrQLFRV� VRIUHUDP� HXWDQiVLD DSyV�

DSUHVHQWDUHP�����GH�GLPLQXLomR�GH�PDVVD�HP�UHODomR�D�PDLRU�PDVVD�QR�SHUtRGR�REVHUYDGR��2V�

DQLPDLV�FRQWUROHV�VRIUHUDP�HXWDQiVLD�FRP�����GLDV�GH�YLGD��3DUD�R�JUXSR�$/6��D�VREUHYLGD�GRV�

DQLPDLV� UHFHEHQGR� RX� QmR� D� VXSOHPHQWDomR� IRL� HVWLPDGD� SHOR� PpWRGR� GH� .DSODQ�0HLHU�

�&RORVLPR� 	� *LROR�� ������� 3DUD� WHVWDU� VH� HVWDV� GXDV� SRSXODo}HV� FRQFHLWXDLV� GH� DQLPDLV�

DSUHVHQWDP� D� PHVPD� VREUHYLYrQFLD�� IRL� XWLOL]DGR� R� WHVWH� ORJUDQN �&RORVLPR� 	� *LROR�� �������

(VVDV�WpFQLFDV�FRQVLGHUDP�TXH��QR�JUXSR�$/6��SRGHP�VHU�REVHUYDGRV�UDWRV�TXH�VmR�VDFULILFDGRV�

GHYLGR�j�SHUGD�GH�SHVR��IDOKDV��H��HYHQWXDOPHQWH��DQLPDLV�TXH�PRUUHP�SRU�RXWUDV�FDXVDV�RX�QmR�

DSUHVHQWDUDP�SHUGD�GH�SHVR�DR�ILQDO�GRV�����GLDV�GH�DFRPSDQKDPHQWR��FHQVXUDV��

$�FRPSDUDomR�GD�VREUHYLGD�QRV�JUXSRV�$/6�H�$/6�&DU�SRGH�VHU�YLVWD�QD�)LJXUD���� �&���

$SHVDU�GH�QmR�H[LVWLU�GLIHUHQoD�HVWDWtVWLFD�HQWUH�RV�JUXSRV�$/6�H�$/6�&DU��S� ������REVHUYD�VH�

XPD�WHQGrQFLD�GH�DXPHQWR�QD�VREUHYLGD�GRV�DQLPDLV�VXSOHPHQWDGRV��

$R� ORQJR� GR� WUDWDPHQWR DOJXQV� UDWRV�$/6� IRUDP� H[FOXtGRV� GR� H[SHULPHQWR� DQLPDO� SRU�

GHPRUDUHP�D�DSUHVHQWDU�R�IHQyWLSR�WtSLFR�GD�GRHQoD��FRPR�D�SHUGD�GH�SHVR�H�D�QmR�SDUDOLVLD�GDV�

SDWDV� GLDQWHLUDV�� TXH VmR� RV� SULPHLURV�PHPEURV� D� VHUHP� DIHWDGRV� 6HQGR� DVVLP�� UHVWDUDP� VHLV�

DQLPDLV� QR� JUXSR� $/6� H� RLWR� DQLPDLV� QR� JUXSR� $/6�&DU�� 'HSRLV� GRV� DQLPDLV� VHUHP�

HXWDQDVLDGRV��RV�WHFLGRV�IRUDP�UHWLUDGRV�H�HVWRFDGRV�HP�IUHH]HU�����&�

�����([WUDomR�GH�'1$�

$OJXPDV�PRGLILFDo}HV�IRUDP�IHLWDV�D�SDUWLU�GD�PHWRGRORJLD�GHVHQYROYLGD�SHOD�GRXWRUDQGD



��

$QJpOLFD�6DQFKHV��$QJpOLFD�%LDQFKLQL�6DQFKH]��������

&HUFD�GH���� H���� PJ�GH WHFLGR�GH� ItJDGR �OyEXOR�PpGLR���PHGXOD�RX FpUHEUR �VHP�R�

FyUWH[�H�R�FHUHEHOR� IRUDP�KRPRJHQHL]DGRV�HP���P/�GH�WDPSmR�$��VDFDURVH�����P0��0J&O� ��

P0��7ULV�+&O����P0��GHVIHUUR[DPLQD�����P0�����GH�7ULWRQ�;������S+������H�FHQWULIXJDGRV�D�

������ൈ J��������USP� SRU����PLQ�D���&��2�SUHFLSLWDGR�IRL�UHVVXVSHQGLGR�HP���P/�GH�WDPSmR�$�

H�FHQWULIXJDGR�QRYDPHQWH�QDV�PHVPDV�FRQGLo}HV��2�SUHFLSLWDGR�IRL�UHVVXVSHQGLGR�HP�����P/�GH�

WDPSmR�%��7ULV�+&O����P0��('7$�1D� ��P0��GHVIHUUR[DPLQD������P0��S+������H�����/�GH�

XPD� VROXomR�GH�6'6���� �P�Y���$�HVWD� VROXomR� IRUDP�DGLFLRQDGRV�����/�GH�XPD� VROXomR����

PJ�P/�GH�51DVH�$��HP� WDPSmR�DFHWDWR�GH�VyGLR����P0��S+������SUHYLDPHQWH� IHUYLGD�SRU���

PLQ��H��� ȝ/�GH�XPD�VROXomR����8��/�GH�51DVH�7���HP�WDPSmR�7ULV�+&O����P0��('7$�1D� ��

P0��GHVIHUUR[DPLQD�����P0��S+�������$�DPRVWUD�IRL�LQFXEDGD�D����&�SRU���KRUD��(P�VHJXLGD��

IRUDP� DGLFLRQDGRV ���� �/� GH� XPD� VROXomR� GH� 6'6� ��� �P�Y��� H ��� �/� GH� XPD� VROXomR� GH�

SURWHLQDVH�.����PJ�P/��$SyV�RXWUD�LQFXEDomR�D����&�SRU�� KRUDV H�FHQWULIXJDomR�D������� ൈ J�

�������� USP� SRU����PLQ�� DGLFLRQRX�VH�����GR�YROXPH� WRWDO� �FHUFD�GH������/� GH� VROXomR�GH�

LRGHWR�GH�VyGLR��1D,���� 0��7ULV�+&O����P0��('7$�1D� �� P0��GHVIHUUR[DPLQD���� P0��S+�

���� RX� VROXomR�GH�1D&O ��0�QDV� DPRVWUDV�GH� ItJDGR��'HSRLV�GH����PLQ��GH� LQFXEDomR�D���&��

VHJXLX�VH�QRYD�FHQWULIXJDomR�D�������ൈ J��������USP��SRU����PLQ��2�VREUHQDGDQWH�IRL�FROHWDGR�H�

D� HOH� DGLFLRQDGR � P/�GH� LVRSURSDQRO JHODGR��2� WXER� IRL�PDQWLGR�QR� IUHH]HU� �����&��SRU�XPD�

QRLWH�SDUD�SUHFLSLWDomR�GR�'1$��

'HSRLV� VH� VHJXLX� XPD� FHQWULIXJDomR� GH� ������� ൈ J� �������� USP�� SRU� ��� PLQ�� 2�

SUHFLSLWDGR�IRL�FROHWDGR�H�ODYDGR�FXLGDGRVDPHQWH�FRP���P/�GH�LVRSURSDQRO�������&HQWULIXJDGR�

D�������ൈ J��������USP��SRU���PLQ��D���&�H�GHVFDUWDGR�R�VREUHQDGDQWH��2�PHVPR�SURFHVVR�IRL�

UHSHWLGR� SDUD� ODYDJHP� FRP� �� P/� GH� LVRSURSDQRO� ���� H� �� P/� GH� HWDQRO� ����� 'HVFDUWDGR� R�



��

VREUHQDGDQWH��R�'1$�GHSRLV�GH�VHFR�QR OLRILOL]DGRU 6SHHG9DF��IRL�UHVVXVSHQGLGR�HP������/�GH�

GHVIHUUR[DPLQD� �� P0�� $� FRQFHQWUDomR� H� SXUH]D� IRUDP� GHWHUPLQDGDV�� UHVSHFWLYDPHQWH�� SHOD�

OHLWXUD� GD� DEVRUEkQFLD� D� ���� QP� H� SHOD� UHODomR� $EV����$EV����� PDLRU� TXH� ��� SHOR�

HVSHFWURIRW{PHWUR�'H1RYL[ '6����6SHFWURSKRWRPHWHU��'H1RYL[��:LOPLQJWRQ��'HODZDUH��86$��

�����+LGUyOLVH�(Q]LPiWLFD�GH�'1$

$������J�GH�'1$�IRUDP�DGLFLRQDGRV����/�GH�WDPSmR�DFHWDWR�GH�VyGLR������0��S+�������

���ȝ/�GH�QXFOHDVH�3�������8�ȝ/��H�����ȝ/�GH�XPD�VROXomR�FRQWHQGR�WRGRV�RV�SDGU}HV�LQWHUQRV�GRV�

DGXWRV� XWLOL]DQGR� �¶�GHVR[LJXDQRVLQD� LVRWRSLFDPHQWH� PDUFDGD� >��1�@� ����� IPRO��/� GH� ��

R[RG*XR����1��+2�0HG*XR����1��+2� SURSDQRG*XR����IPRO��/�GH���1��HG*XR�����IPRO���/�GH�

��1��SURSDQRG*XR��� 'HSRLV� GH� PLVWXUDGD� HP YyUWH[� H� FHQWULIXJDGD� FRP� R� PLQL�FHQWUtIXJD�� D�

PLVWXUD�IRL�LQFXEDGD�SRU���KRUD�H����PLQ��D����&�QR�HVFXUR�H�DJLWDomR�GH�����USP��(P�VHJXLGD��

DGLFLRQRX�VH���ȝ/�GH�WDPSmR�7ULV�+&O������0��S+����������/�GH�WDPSmR�SDUD�IRVIDWDVH�DOFDOLQD�

�7ULV�+&O����P0�S+������0J&O� �P0��=Q&O� ����P0�H�����GH�JOLFHURO��S+������H����ȝ/�GH�

IRVIDWDVH�DOFDOLQD������8�ȝ/���6HJXLX�VH�D�LQFXEDomR�D����&�SRU���KRUD�H�DJLWDomR�GH�����USP��$V�

DPRVWUDV� IRUDP� DYROXPDGDV� SDUD� ���� �O� H� LQMHWDGRV� ��� ȝ/� QR� +3/&�(6,��06�06� 2V�

UHVXOWDGRV�IRUDP�QRUPDOL]DGRV�SHOD�FRQFHQWUDomR�GH��¶�GHVR[LJXDQRVLQD��G*XR��QmR�PRGLILFDGD��

TXDQWLILFDGD�HP�+3/&�$JLOHQW��&DOLIyUQLD��86$� SHOR�GHWHFWRU�GH�DUUDQMR�GH�GLRGR�$JLOHQW������

'$'�*����&�� $V� PHGLGDV� GH� G*XR� IRUDP� IHLWDV� VLPXOWDQHDPHQWH� j� GHWHFomR� GRV� DGXWRV� GH�

'1$�� GHVFULWD� QD� VHomR� ���� (VWD� PHWRGRORJLD� GHVFULWD� RULJLQDOPHQWH� QR� WUDEDOKR� GH� )LDOD� H�

FRODERUDGRUHV� �)LDOD�� &RQDZD\�� 	� 0DWKLV�� ����� H� DGDSWDGD� SRVWHULRUPHQWH� HP� QRVVR� JUXSR�

�$QJpOLFD�%LDQFKLQL�6DQFKH]��������
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�����4XDQWLILFDomR�GH�$GXWRV�GH�'1$�SRU�+3/&�(6,��06�06

3DUD� D� VHSDUDomR� GRV� DGXWRV� IRL� XWLOL]DGR� XP� VLVWHPD� +3/&� $JLOHQW �$JLOHQW

7HFKQRORJLHV��6DQWD�&ODUD��&DOLIyUQLD��86$� FRQVWLWXtGR�SRU�XP�DXWR�LQMHWRU�$JLOHQW������+LJK�

3HUIRUPDQFH�UHVIULDGR�D����&��%RPED�$JLOHQW������%LQDU\�3XPS�6/��GHWHFWRU�$JLOHQW������'$'�

*����&� IRUQR� GH� FROXQD� $JLOHQW� ����� *����%� D� ��� �&� H� XPD� YiOYXOD� DXWRPiWLFD� SDUD�

UHGLUHFLRQDPHQWR� GH� IOX[R� HP� DOWD� SUHVVmR�� )RUDP� HPSUHJDGRV� WRGRV� RV� SDGU}HV� LQWHUQRV� GRV�

DGXWRV�XWLOL]DQGR��¶� GHVR[LJXDQRVLQD�LVRWRSLFDPHQWH�PDUFDGD�>��1�@��2V�DGXWRV�GH�'1$�IRUDP��

VHSDUDGRV LQLFLDOPHQWH HP� FROXQD� DQDOtWLFD� /XQD� &������ ���� PP [� ���� PP� L�G��� �� �P�

�3KHQRPHQH[��7RUUDQFH��&$���GH�DFRUGR�FRP�R�PpWRGR�JUDGLHQWH�GH�iJXD�H�DFHWRQLWULOD�FRQWHQGR�

�����GH�iFLGR�IyUPLFR��GHVFULWR�QD�7DEHOD�����

7DEHOD����� *UDGLHQWH�GH� iFLGR� IyUPLFR������HP�VROXomR� DTXRVD�� H� iFLGR� IyUPLFR������HP�DFHWRQLWULOD� XWLOL]DGR�

GXUDQWH�D�DQiOLVH�HP�VLVWHPD�+3/&�(6,��06�06�SDUD�GHWHFomR�GRV�DGXWRV�GH�'1$�

7HPSR��PLQ ��$&1 )OX[R����/�PLQ�

���� ��� ���

����� ���� ���

����� ���� ���

����� ���� ���

����� ���� ���

����� ���� ���
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8PD�VHJXQGD�ERPED�$JLOHQW������,VRFUDWLF�3XPS�6/�IRL�XVDGD�SDUD�DOLPHQWDU�D VHJXQGD�

FROXQD� /XQD� &������ ���� PP� [� �� PP� L�G��� �� ȝP� �3KHQRPHQH[�� 7RUUDQFH�� &$��� FRP� IOX[R�

LVRFUiWLFR� GH� ����ȝ/�PLQ� H� VROXomR� GH� ����GH� DFHWRQLWULOD� FRQWHQGR������iFLGR� IyUPLFR�� TXH

HVWDYD� VHQGR� XVDGD� SDUD�PDQWHU� XP� IOX[R� FRQVWDQWH� SDUD� R� HVSHFWU{PHWUR� GH�PDVVD� GXUDQWH� D�

DQiOLVH��8PD�YiOYXOD�SDUD�GLUHFLRQDU�R�IOX[R�WURFD�GXDV�YH]HV�GH�SRVLomR��DRV��� PLQ��SHUPLWLQGR�

TXH�R�HOXHQWH�GD�SULPHLUD�FROXQD��TXH�DWp�R�PRPHQWR�HUD�GHVFDUWDGR��HQWUH�QD�VHJXQGD�FROXQD�H�

HP� VHJXLGD� QR� HVSHFWU{PHWUR� GH�PDVVD�� H� DRV� ���PLQ�� SHUPLWLQGR� D� ODYDJHP�H� R� HTXLOtEULR� GD�

SULPHLUD�FROXQD��FRPR�PRVWUDGR�QD�)LJXUD������2�WHPSR�WRWDO�GHVWD�DQiOLVH�p�GH����PLQ��

)LJXUD� ���� (VTXHPD� UHSUHVHQWDWLYR� GD� FRQILJXUDomR� GR�PpWRGR�+3/&�(6,��06�06� SDUD� GHWHFomR� GH� DGXWRV� GH�
'1$��$��%�H�&�UHSUHVHQWDP�RV�PyGXORV�GR�+3/&�TXH�ERPEHLDP�UHVSHFWLYDPHQWH�RV�VROYHQWHV��iJXD FRP �����GH�
iFLGR�IyUPLFR��DFHWRQLWULOD FRP �����GH�iFLGR�IyUPLFR��H�iJXD�FRP�����GH�DFHWRQLWULOD�H �����iFLGR�IyUPLFR��2V�
Q~PHURV���H���UHSUHVHQWDP�UHVSHFWLYDPHQWH�DV�FROXQDV�FURPDWRJUiILFDV��/XQD�&����������PP�[�����PP�L�G������P H�
/XQD�&����������PP�[���PP�L�G�����ȝP��

2V� DGXWRV� IRUDP� DQDOLVDGRV� FRP� LRQL]DomR� SRU� HOHFWURVSUD\� �(6,�� QR�PRGR� SRVLWLYR� H�

GHWHFomR�SRU�PRQLWRUDPHQWR�GH�UHDomR�VHOHFLRQDGD��650��HP�XP�HVSHFWU{PHWUR�GH�PDVVD�WULSOR�

TXDGUXSROR�$3,������4�75$3��$%�6FLH[��:DVKLQJWRQ�'�&���:$� VHQGR�R�WHUFHLUR�TXDGUXSROR�

XPD�FkPDUD�KtEULGD�tRQ�WUDS��$V�WUDQVLo}HV�HVFROKLGDV�SDUD�RV�tRQV�HVWmR�GLVSRVWDV�QD�7DEHOD�����
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7DEHOD����� 7UDQVLo}HV�VHOHFLRQDGDV�D�SDUWLU�GH�RWLPL]DomR�SDUD�RV�DGXWRV�GH�'1$�H�RV�UHVSHFWLYRV�SDGU}HV�LQWHUQRV�

DQDOLVDGRV�SRU�+3/&�(6,��06�06�

$GXWR 7UDQVLo}HV�

>0�+@�

3DGUmR�,QWHUQR 7UDQVLo}HV�

>0�+@�

��1��+2�0HG*XR� �������o������� >��1�@���1��+2� �������o�������

�������o������� 0HG*XR �������o�������

��R[RG*XR� �������o������� >��1�@���R[RG*XR� �������o�������

�������o������� �������o�������

��1��+2� �������o������� >��1�@� ��1��+2� �������o�������

SURSDQRG*XR �������o������� SURSDQRG*XR �������o�������

��1��HG*XR �������o������� >��1�@� ��1��HG*XR �������o�������

�������o������� �������o�������

�������o�������

��1��SURSDQRG*XR� �������o������� >��1�
��&�@� ��1�� �������o�������

�������o������� SURSDQRG*XR �������o�������

7RGRV� RV� SDUkPHWURV� GR� HVSHFWU{PHWUR� GH� PDVVD� IRUDP� DMXVWDGRV� SDUD� DTXLVLomR� GD�

PHOKRU�WUDQVLomR�>0�+@� ĺ�>0�+���'�HU\WKUR�SHQWRVH@� FRPR�WUDQVLomR�GH�PDLRU�LQWHQVLGDGH�H�

SRUWDQWR�� GH� TXDQWLILFDomR�� DOpP� GH� XPD� VHJXQGD� RX� WHUFHLUD� WUDQVLomR� SDUD� FRQILUPDomR�

HVWUXWXUDO��$ FXUWDLQ�JDV�IRL�GH����SVL��WHPSHUDWXUD������&��JiV�GH�QHEXOL]DomR�H�JiV�DX[LOLDU����

SVL��YROWDJHP�DSOLFDGD�QR�VSUD\�GH�tRQV�QD�)RQWH�7XUER�,RQ�6SUD\�������9��JiV�GH�FROLVmR�DOWR��

DTXHFLPHQWR�GD�,QWHUIDFH�+HDWHU DWLYDGR�HP������&�H�R�SRWHQFLDO�GH�HQWUDGD�IL[DGR�HP����9� 2V�

GDGRV� IRUDP� DGTXLULGRV� H� WUDWDGRV� FRP� R� VRIWZDUH� $QDO\VW� ���� �$%� 6FLH[��:DVKLQJWRQ� '�&���

:$��
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�������&XUYDV�GH�&DOLEUDomR

)RUDP�FRQVWUXtGDV�FXUYDV�GH�FDOLEUDomR�SDUD FDGD�XP�GRV�FLQFR�HP�UHODomR�DRV�SDGU}HV�

LVRWRSLFDPHQWH�PDUFDGRV�FRUUHVSRQGHQWHV��$V�FRQFHQWUDo}HV�GRV�SDGU}HV�YDULDUDP�GH�����Q0 D�

�� Q0��VHQGR�DGLFLRQDGRV�HP�FDGD�DPRVWUD�RV SDGU}HV�LVRWRSLFDPHQWH�PDUFDGRV QD�FRQFHQWUDomR�

DSUR[LPDGD� GRV� PHVPRV� QDV� DPRVWUDV� SDUD� TXH� QmR� KRXYHVVH� VXSUHVVmR�� &DGD FXUYD� IRL�

FRQVWUXtGD�SHOD� UHODomR�HQWUH� DV� iUHDV�GH� FDGD�DGXWR� H� VHX� UHVSHFWLYR�SDGUmR�PDUFDGR�YHUVXV� D�

TXDQWLGDGH�GH�SDGUmR�QmR�PDUFDGR�DGLFLRQDGR�

7DPEpP� IRL� IHLWD� XPD� FXUYD� GH��¶�GHVR[LJXDQRVLQD QmR�PRGLILFDGD SDUD� QRUPDOL]DU RV�

GDGRV�DGTXLULGRV�SRU�06�SDUD�FDGD�DPRVWUD��$�FRQFHQWUDomR�R�GH��¶�GHVR[LJXDQRVLQD��G*XR� IRL�

TXDQWLILFDGD�SHOD�iUHD�GD�DEVRUEkQFLD�QR�FRPSULPHQWR�GH�RQGD�GH�����QP��

�����([WUDomR�GH�&DUQRVLQD�H�VHXV�$GXWRV

$� H[WUDomR� H� D� DQiOLVH� GH� FDUQRVLQD� H� VHXV� DGXWRV� IRUDP� IHLWDV� FRQIRUPH� GHVFULWR� SRU�

9LFWRU�&DUYDOKR�HW�DO���9��+��&DUYDOKR�HW�DO�������� FRP�DOJXPDV�PRGLILFDo}HV��

$OtTXRWDV GH� ItJDGR �OyEXOR� PpGLR��� P~VFXOR �SDWD� WUDVHLUD��� PHGXOD RX� FyUWH[ �ODGR�

GLUHLWR� �����PJ��IRUDP�KRPRJHQHL]DGDV�HP�WDPSmR & �.+�32� ����P0 S+������('7$�1D����

P0��'77 ��P0��H�PLVWXUD�GH�LQLELGRU�GH�SURWHDVH�GLOXtGD���������6LJPD��02���HP�YROXPH���/��

LJXDO�D���YH]HV�R�YDORU�GD�PDVVD��PJ��GR�WHFLGR�GH�FDGD�DPRVWUD��2V�SDGU}HV�LQWHUQRV�&$5G���

&$5�++(G� H� &$5�+1(G�� IRUDP� DGLFLRQDGRV� SDUD� FRQFHQWUDomR� ILQDO� GH� ��� Q0�� (QWmR� R�

KRPRJHQDWR�IRL�VXEPHWLGR�j�FHQWULIXJDomR��������ൈ J���������USP��SRU��� PLQ�H�R�VREUHQDGDQWH�

IRL�FROHWDGR��8PD�SDUWH�GR�VREUHQDGDQWH��DSUR[�������/��IRL�UHVHUYDGD�SDUD�SRVWHULRU�DQiOLVH�GD�

FRQFHQWUDomR�GH�SURWHtQD�DWUDYpV�GR�PpWRGR�FRORULPpWULFR�SRU�UHDomR�FRP�R�iFLGR�ELFLQFRQtQLFR�
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XVDQGR� R NLW� FRPHUFLDO� 3LHUFH��%&$� 3URWHLQ� $VVD\� NLW� �7KHUPR� )LVKHU� 6FLHQWLILF��:DOWKDP��

0$��± LQVWUXo}HV� LQGLFDGDV�SHOR� IDEULFDQWH�� 2XWUD�SDUWH�GR�VREUHQDGDQWH�IRL� UHVHUYDGD�SDUD�D

GHWHUPLQDomR� GH� SURWHtQD� FDUERQLODGD� �LWHP� ����� $� DEVRUEkQFLD� IRL� PHGLGD� XVDQGR� R�

HTXLSDPHQWR�HVSHFWURIRW{PHWUR�1DQR'URS����� �7KHUPR�6FLHQWLILF��0DVVDFKXVHWWV��86$�

(P������/�GR�VREUHQDGDQWH�IRUDP�DGLFLRQDGRV����/�GH�+&O2� �����Y�Y��SDUD�SUHFLSLWDU�

SURWHtQDV�GD�DPRVWUD�H�GHL[DU�DSHQDV�RV�SHSWtGHRV�PHQRUHV��$SyV�DJLWDomR�HP YyUWH[�D�VROXomR�

IRL�GHL[DGD�HP�UHSRXVR�D���&�SRU����PLQ��H FHQWULIXJDGD�D��������ൈ J���������USP��SRU��� PLQ��

2� VREUHQDGDQWH� IRL� WUDQVIHULGR� SDUD� XP� QRYR� WXER� H� R� S+� IRL� DMXVWDGR� SDUD� �� XVDQGR� VROXomR�

1D2+� ��� 0�� $QWHV� GH� VHU� DQDOLVDGD� QR� VLVWHPD� +3/&�06�06�� D� DPRVWUD� IRL� ILOWUDGD� HP�

PHPEUDQD�GH���� �P�XVDQGR�WXERV�GH�ILOWUDomR�H�FHQWULIXJDomR�0LOOLSRUH�&DW�1R��8)&��99��

�0LOOLSRUH��%HGIRUG� 0DVVDFKXVHWWV� SRU�FHQWULIXJDomR�D��������ൈ J���������USP��SRU��� PLQ��

$ DQiOLVH�GD� FRQFHQWUDomR�GH� FDUQRVLQD� H� VHXV� DGXWRV� IRL� IHLWD� FRQIRUPH�D�PHWRGRORJLD�

GHVFULWD�QR�LWHP�����

������4XDQWLILFDomR�GH�3URWHtQD�&DUERQLODGD

2�FRQWH~GR�GH�SURWHtQD�FDUERQLODGD� IRL�TXDQWLILFDGR�HVSHFWURIRWRPHWULFDPHQWH�XVDQGR�R�

GHULYDWL]DQWH�����GLQLWUR�IHQLOKLGUD]LQD� �'13+��FRPR�GHVFULWR�SRU�&RORPER�HW�DO�� �&RORPER�HW�

DO��� ������� 2� SULPHLUR� VREUHQDGDQWH� REWLGR� QD� H[WUDomR� GHVFULWD� QD� VHomR� ���� �DQWHV� GD�

SUHFLSLWDomR� GH� SURWHtQD��� IRL� GLOXtGR� FRP� WDPSmR� &� SDUD� D� FRQFHQWUDomR� ILQDO� GH� �� PJ� GH�

SURWHtQD�P/�GH�YROXPH�ILQDO GH���P/��(QWmR�IRUDP�IHLWDV�GXDV�DOtTXRWDV�GH���� ȝ/�GHVWD�VROXomR�

H�DGLFLRQDGRV�����ȝ/�GH�'13+����P0��HP�+&O���0��HP�XPD�DOtTXRWD��H�����ȝ/�GH +&O���0�

HP�RXWUD�DOtTXRWD�H�R�SURWRFROR�VHTXH�LJXDO�SDUD�DPEDV�DV�VROXo}HV��$SyV�PLVWXUDU�DV�VROXo}HV�
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HP YyUWH[�H�LQFXEi�ODV�QR�HVFXUR�D������USP�SRU���KRUD�D����&��IRUDP�DGLFLRQDGRV ����ȝ/�GH�

iFLGR�WULFORURDFpWLFR��7&$�������Y�Y��H�DV�DPRVWUDV�IRUDP�LQFXEDGDV�SRU����PLQ��D���&� 'HSRLV�

DV� DPRVWUDV� IRUDP� FHQWULIXJDV� D� ������� ൈ J� SRU� ��� PLQ�� H� R� VREUHQDGDQWH� IRL� GHVFDUWDGR��

$GLFLRQRX�VH���P/�GH�7&$�HP�FDGD�SUHFLSLWDGR�H�KRPRJHQHL]RX�VH�DV�DPRVWUDV� HP�YyUWH[�� H�

IRUDP� FHQWULIXJDGDV� D� �������ൈ J� SRU� ��PLQ��2� SUHFLSLWDGR� IRL� ODYDGR� FRP� ��P/� GH� VROXomR�

HWDQRO�H�DFHWDWR GH�HWLOD�����H�FHQWULIXJDGR�D��������ൈ J�SRU���PLQ��H�R�VREUHQDGDQWH�GHVFDUWDGR�

$�ODYDJHP�VH�UHSHWLX�DWp�R�SUHFLSLWDGR�QmR�DSUHVHQWDU�FRORUDomR��TXH� LQGLFD�TXH� WRGR�R�'13+�

OLYUH�IRL�UHPRYLGR�

2� SUHFLSLWDGR� ILQDO� IRL� VXEPHWLGR� D� VHFDJHP� HP� XP� FRQFHQWUDGRU� D� YiFXR� SDUD� D�

HYDSRUDomR�GR�VROYHQWH �DSUR[����PLQ��SDUD�QmR�UHVVHFDU�R�VyOLGR��H�UHVVXVSHQGLGR�HP���P/�GH�

FORUHWR�GH�JXDQLGLQD���0��$�DEVRUEkQFLD�GDV�VROXo}HV�IRL�PHGLGD�HP�GXSOLFDWD�XVDQGR�SODFD�GH�

���SRoRV������ȝ/�GH�YROXPH�HP�FDGD�SRoR�± FDPLQKR�ySWLFR� �����FP��H�OHLWRU�GH�PLFURSODFD�

(VSHFWURIRW{PHWUR�,QILQLWH�0�����7(&$1��0lQQHGRUI��6XtoD� QR�FRPSULPHQWR�GH�RQGD���� QP��

$�GLIHUHQoD� HQWUH� D� DEVRUEkQFLD�GD� DPRVWUD� WUDWDGD� FRP�'13+�H� D� WUDWDGD� FRP +&O� IRL�XVDGD�

SDUD�R�FiOFXOR�GH�SURWHtQD�FDUERQLODGD�FRQIRUPH�PRVWUD�D�VHJXLQWH�HTXDomR�

ሾܲ݁ݐ݋ݎÀ݊ܽ ݈ܽ݀ܽ݅݊݋ܾݎܽܥ ሺܯߤሻሿ ൌ ሺݏܾܣ஽ே௉ுିு஼௟ ሺͲǤͲʹʹ ଵିܯߤ ܿ݉ିଵ ൈ ͲǤͷ ܿ݉ሻΤ ሻ

�����4XDQWLILFDomR GH�&DUQRVLQD H�VHXV�DGXWRV SRU�+3/&�(6,��06�06

$�PHWRGRORJLD�+3/&�06�06�SDUD D�DQiOLVH H�TXDQWLILFDomR GH�FDUQRVLQD�H�VHXV�DGXWRV�

XWLOL]DGD�QHVWH�WUDEDOKR�IRL FRQIRUPH�GHVFULWR�SRU�9LFWRU�&DUYDOKR�HW�DO�� �9��+��&DUYDOKR�HW�DO���

����� FRP�DOJXPDV�PRGLILFDo}HV�

3DUD�D�VHSDUDomR�GRV�DQDOLWRV GH�LQWHUHVVH IRL�XWLOL]DGR�XP�VLVWHPD�+3/&�$JLOHQW �$JLOHQW�
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7HFKQRORJLHV��6DQWD�&ODUD��&DOLIyUQLD��86$��FRQVWLWXtGR�SRU�XP�DXWR LQMHWRU�$JLOHQW������+LJK�

3HUIRUPDQFH�UHVIULDGR�D����&��%RPED�$JLOHQW������%LQDU\�3XPS�6/��GHWHFWRU�$JLOHQW������'$'�

*����&�� IRUQR� GH� FROXQD� $JLOHQW� ����� *����%� D� �� �& H� XPD� YiOYXOD� DXWRPiWLFD� SDUD�

UHGLUHFLRQDPHQWR� GH� IOX[R� HP� DOWD� SUHVVmR�� )RUDP� HPSUHJDGRV� WRGRV� GRLV� SDGU}HV� LQWHUQRV� GH�

DGXWRV GH� FDUQRVLQD� H� FDUQRVLQD� LVRWRSLFDPHQWH� PDUFDGD� FRP� GHXWpULR�� 2V� DQDOLWRV IRUDP�

VHSDUDGRV LQLFLDOPHQWH HP� FROXQD� DQDOtWLFD� .LQHWH[ &��� ���� PP� [� ���� PP� L�G��� ��� �P�

�3KHQRPHQH[��7RUUDQFH��&$���GH�DFRUGR�FRP�R�PpWRGR�JUDGLHQWH�GH�DFHWDWR�GH�DP{QLR���P0�S+�

����H�DFHWRQLWULOD��GHVFULWR�QD�7DEHOD�����

7DEHOD� ���� *UDGLHQWH� GH� DFHWDWR� GH� DP{QLR� ��P0� S+� ���� H DFHWRQLWULOD XWLOL]DGR� GXUDQWH� D� DQiOLVH� HP� VLVWHPD�

+3/&�(6,��06�06�SDUD�GHWHFomR�GH�FDUQRVLQD�H�VHXV�DGXWRV�

7HPSR �PLQ � $&1 )OX[R����/�PLQ�

���� ���� ���

���� ���� ���

����� ���� ���

����� ���� ���

����� ���� ���

����� ���� ���

8PD�VHJXQGD�ERPED�6KLPDG]X����$9S ,VRFUDWLF�3XPS� �6KLPDG]X��7yTXLR�� -DSmR� IRL�

XVDGD� SDUD� DOLPHQWDU� D� VHJXQGD� FROXQD� DQDOtWLFD�.LQHWH[ &��� ����PP�[� ��� PP� L�G��� ��� �P

�3KHQRPHQH[�� 7RUUDQFH�� &$� FRP� IOX[R� LVRFUiWLFR� GH� ���� ȝ/�PLQ� H VROXomR� GH DFHWDWR� GH�

DP{QLR���P0�S+����� FRP ����GH�DFHWRQLWULOD�� TXH� HVWDYD� VHQGR�XVDGD�SDUD�PDQWHU�XP� IOX[R�



��

FRQVWDQWH�SDUD�R�HVSHFWU{PHWUR�GH�PDVVD�GXUDQWH�D�DQiOLVH��8PD�YiOYXOD�SDUD�GLUHFLRQDU�R�IOX[R�

WURFD�GXDV�YH]HV�GH�SRVLomR��DRV�� PLQ��SHUPLWLQGR TXH�R�HOXHQWH�GD�SULPHLUD�FROXQD��TXH�DWp�R�

PRPHQWR�HUD�GHVFDUWDGR��HQWUH�QD�VHJXQGD�FROXQD�H�HP�VHJXLGD�QR�HVSHFWU{PHWUR�GH�PDVVD��H�DRV�

�� PLQ��SHUPLWLQGR�D�ODYDJHP�H�R�HTXLOtEULR�GD�SULPHLUD�FROXQD��FRPR�PRVWUDGR�QD�)LJXUD������2�

WHPSR�WRWDO�GHVWD�DQiOLVH�p�GH����PLQ��

)LJXUD����� (VTXHPD�UHSUHVHQWDWLYR�GD�FRQILJXUDomR�GR�PpWRGR�+3/&�(6,��06�06�SDUD�GHWHFomR�GH�FDUQRVLQD�H�
VHXV�DGXWRV��$��%�H�&� UHSUHVHQWDP�RV�PyGXORV�GR�+3/&�TXH�ERPEHLDP�UHVSHFWLYDPHQWH�RV� VROYHQWHV��DFHWDWR�GH�
DP{QLR� �� P0� H� S+� ����� DFHWRQLWULOD�� H� DFHWDWR� GH� DP{QLR� �� P0� FRP� ���� GH� DFHWRQLWULOD�� 2V� Q~PHURV� �� H� ��
UHSUHVHQWDP�UHVSHFWLYDPHQWH�DV�FROXQDV�FURPDWRJUiILFDV��.LQHWH[�&�� ����PP�[�����PP�L�G������ �P H�.LQHWH[�&��
����PP�[���� PP�L�G������ �P�

2V� DGXWRV� IRUDP� DQDOLVDGRV� FRP� LRQL]DomR� SRU� HOHFWURVSUD\� �(6,�� QR�PRGR� SRVLWLYR� H�

GHWHFomR�SRU�PRQLWRUDPHQWR�GH�UHDomR�VHOHFLRQDGD��650��HP�XP�HVSHFWU{PHWUR�GH�PDVVD�WULSOR�

TXDGUXSROR�$3,������4�75$3 �$%�6FLH[��:DVKLQJWRQ�'�&���:$� VHQGR�R�WHUFHLUR�TXDGUXSROR�

XPD�FkPDUD�KtEULGD�tRQ�WUDS��$V�WUDQVLo}HV�HVFROKLGDV�SDUD�RV�tRQV�HVWmR�GLVSRVWDV�QD�7DEHOD�����



��

7DEHOD����� 7UDQVLo}HV� VHOHFLRQDGDV�D�SDUWLU�GH�RWLPL]DomR� SDUD�FDUQRVLQD�H� VHXV�DGXWRV� H�RV� UHVSHFWLYRV�SDGU}HV�

LQWHUQRV�DQDOLVDGRV�SRU�+3/&�(6,��06�06�

$GXWR 7UDQVLo}HV�

>0�+@�

3DGUmR�,QWHUQR 7UDQVLo}HV�

>0�+@�

&DUQRVLQD �������o������� &DUQRVLQD�G� �������o�������

�������o������� �������o�������

&DUQRVLQD� �������o������� &DUQRVLQD� �������o�������

$FUROHtQD �������o������� ++(�G� �������o�������

�������o������� �������o�������

&DUQRVLQD� �������o������� &DUQRVLQD� �������o�������

++( �������o������� ++(�G� �������o�������

�������o������� �������o�������

&DUQRVLQD� �������o������� &DUQRVLQD� �������o�������

+1( �������o������� +1(� G�� �������o�������

�������o������� �������o�������

7RGRV�RV�SDUkPHWURV�GR�HVSHFWU{PHWUR�GH�PDVVD�IRUDP�DMXVWDGRV�SDUD�DTXLVLomR�GH�XPD

WUDQVLomR� GH�PDLRU� LQWHQVLGDGH� H�� SRUWDQWR�� GH� TXDQWLILFDomR�� DOpP�GH� XPD� VHJXQGD� RX� WHUFHLUD�

WUDQVLomR�SDUD� FRQILUPDomR�HVWUXWXUDO��$ FXUWDLQ� JDV IRL�GH��� SVL�� WHPSHUDWXUD����� �&��JiV�GH�

QHEXOL]DomR�H�JiV�DX[LOLDU����SVL��YROWDJHP�DSOLFDGD�QR�VSUD\�GH�tRQV�QD�)RQWH�7XUER�,RQ�6SUD\�

������9��JiV�GH�FROLVmR�DOWR��DTXHFLPHQWR�GD�,QWHUIDFH�+HDWHU DWLYDGR�HP������&�H�R�SRWHQFLDO�

GH� HQWUDGD� IL[DGR�HP����9� 2V�GDGRV� IRUDP�DGTXLULGRV� H� WUDWDGRV� FRP�R� VRIWZDUH�$QDO\VW�����

�$%�6FLH[��:DVKLQJWRQ�'�&���:$��



��

������$QiOLVHV�(VWDWtVWLFDV

2�WUDWDPHQWR�GRV�GDGRV�DGTXLULGRV�SRU�HVSHFWURPHWULD�GH�PDVVDV�H�RV�FiOFXORV�IHLWRV�SDUD�

GHWHUPLQDU�DV�FRQFHQWUDo}HV�GH�FDGD�DGXWR�IRUDP�IHLWRV�FRQIRUPH�GHVFULWR�QR�WUDEDOKR�GH�7UDXEH�

H�FRODERUDGRUHV��7UDXEH�HW�DO���������

2�WHVWH�HVWDWtVWLFR�XWLOL]DGR�SDUD�DQDOLVDU�D FXUYD�GH�VREUHYLYrQFLD�HVWLPDGD�SHOR�PpWRGR�

GH�.DSODQ�0HLHU� �)LJXUD������ IRL�R WHVWH� ORJUDQN��DWUDYpV�GR�SURJUDPD�56WXGLR��YHUVmR���������

�56WXGLR� 7HDP� ������� 56WXGLR�� � ,QWHJUDWHG� 'HYHORSPHQW� IRU� 5�� � 56WXGLR�� ,QF��� %RVWRQ��

0DVVDFKXVHWWV��86$��KWWS���ZZZ�UVWXGLR�FRP����2V JUiILFRV PRVWUDGRV QDV )LJXUDV���������������H�

��� IRUDP JHUDGRV SHOR� SURJUDPD� 0LFURVRIW� ([FHO�� YHUVmR� ��������������� �0LFURVRIW�

&RUSRUDWLRQ��5HGPRQG��:DVKLQJWRQ��86$��

7RGRV�RV GHPDLV�JUiILFRV H�DQiOLVHV�HVWDWtVWLFDV�DSUHVHQWDGDV�QHVWH� WUDEDOKR�IRUDP�IHLWDV�

XVDQGR�R�*UDSK3DG�3ULVP�YHUVmR �����SDUD�:LQGRZV �*UDSK3DG�6RIWZDUH��6DQ�'LHJR�&DOLIRUQLD�

86$�� ZZZ�JUDSKSDG�FRP��� 1D� FRPSDUDomR� GH� JUXSRV� IRL� XVDGR� R� WHVWH� QmR� SDUDPpWULFR� GH�

0DQQ�:KLWQH\��GXDV�FDOGDV�SDUD�S�YDORUHV�H�LQWHUYDOR�GH�FRQILDQoD�LJXDO�D����� 1RV�JUiILFRV�GH�

TXDQWLILFDomR� GH� DGXWRV� GH�'1$�� FDUQRVLQD� H� SURWHtQD� FDUERQLODGD�� FDGD� SRQWR� UHSUHVHQWD� XP�

DQLPDO�� D� EDUUD� KRUL]RQWDO� PDLRU� LQGLFD� D� PpGLD� GR� JUXSR�� H� DV� EDUUDV� KRUL]RQWDLV� PHQRUHV�

LQGLFDP�R�HUUR�SDGUmR��



��

���5(68/7$'26�(�',6&866­2

�����'HVHQYROYLPHQWR�GD�0HWRGRORJLD�SDUD�4XDQWLILFDomR�GH�$GXWRV�GH�

'1$�SRU�+3/&�(6,��06�06

2� PpWRGR� SDUD� GHWHFomR� VLPXOWkQHD� GDV� FLQFR� PRGLILFDo}HV� GH� '1$� �)LJXUD� ����� IRL�

PRGLILFDGR� H� SDGURQL]DGR� XWLOL]DQGR FRPR� EDVH XPD PHWRGRORJLD� HVWDEHOHFLGD DQWHULRUPHQWH

�$QJpOLFD�%LDQFKLQL�6DQFKH]���������3DUkPHWURV IRUDP�PRGLILFDGRV�SDUD�DGDSWDU�D�PHWRGRORJLD�j�

DQiOLVH� GDV� DPRVWUDV� ELROyJLFDV�� SRLV� DSHVDU� GH� SDVVDUHP� SRU� ODYDJHQV� �LWHQV� ���� H� ������ DV�

VROXo}HV�SRGHP�FRQWHU�LQWHUIHUHQWHV�TXH�SUHMXGLFDP D DQiOLVH� )RL�XVDGR�R�SDGUmR�LQWHUQR�>��1�

��&�@� ��1��SURSDQRG*XR�SRLV�QD�PDWUL]�ELROyJLFD�KDYLDP�PROpFXODV�FRP�DV�PHVPDV�WUDQVLo}HV�

GR�SDGUmR >��1�@� ��1��SURSDQRG*XR�

8P� FURPDWRJUDPD� UHSUHVHQWDWLYR� GH� '1$� KLGUROLVDGR� p� PRVWUDGR� QD� )LJXUD� ����� $�

GHWHFomR�SRU�DEVRUEkQFLD�QR�89�QR�FRPSULPHQWR�GH�RQGD�����QP��p�PRVWUDGD�QR� ODGR�GLUHLWR�

VXSHULRU�GD�PHVPD�ILJXUD��2V�TXDWUR�VLQDLV�HP�IRUPD�GH�SLFR�QR�FURPDWRJUDPD�GH�DEVRUEkQFLD�

HP�����QP�LQGLFDP�TXH�D�KLGUyOLVH�GR�'1$�IRL�EHP�VXFHGLGD��SRLV�RV�TXDWUR�QXFOHRVtGHRV�VmR�

GHWHFWDGRV�H�HVWmR�EHP�VHSDUDGRV��

2V�GDGRV�IRUDP DGTXLULGRV SHOR�HVSHFWU{PHWUR GH�PDVVDV�QR�PRGR GH�PRQLWRUDPHQWR�GH�

UHDomR�VHOHFLRQDGD��650���1HVWH�PRGR�R�tRQ�SUHFXUVRU�p�LVRODGR��IUDJPHQWDGR�H�SRVWHULRUPHQWH�

DSHQDV�RV� tRQV�SURGXWRV� VHOHFLRQDGRV�VmR�PRQLWRUDGRV��&DGD�SDU� µtRQ�SUHFXUVRU¶�H� µXP�GH�VHXV�

IUDJPHQWRV¶� FRQVWLWXt XPD� WUDQVLomR� �FXUYD� GR� FURPDWRJUDPD� GH� PDVVDV��� 1D� SUHVHQWH�

PHWRGRORJLD�IRUDP�VHOHFLRQDGDV SHOR�PHQRV�GXDV�WUDQVLo}HV�GH�PDVVD�SUHYLDPHQWH�HVWDEHOHFLGDV�

SDUD� FDGD�PROpFXOD� �7DEHOD� ���� $� WUDQVLomR PDLV� LQWHQVD p� XVDGD� SDUD� D� R� FiOFXOR� GD� iUHD� GR�

SLFR�� SDUD� TXDQWLILFDomR GD� VXEVWkQFLD� QD� DPRVWUD� H� SRU� LVVR� FKDPDGD� GH� WUDQVLomR� GH�



��

TXDQWLILFDomR�� &RP� R� REMHWLYR� GH� FRQILUPDU� D� LGHQWLGDGH� GD�PROpFXOD� DOYR� QD� DPRVWUD�� IRUDP�

HVWDEHOHFLGDV�WUDQVLo}HV�GH�FRQILUPDomR�FRP�EDVH�QR�SDGUmR�GH�IUDJPHQWDomR�GRV�SDGU}HV��(VWDV�

WUDQVLo}HV� HVWmR� LQGLFDGDV� FRPR� OLQKDV� PDLV� FODUDV� H� PDLV� HVFXUDV�� UHVSHFWLYDPHQWH� QR�

FURPDWRJUDPD��)LJXUD������

)LJXUD� ���� &URPDWRJUDPD� UHSUHVHQWDWLYR� GD�PHWRGRORJLD� HVWDEHOHFLGD� SDUD� GHWHFWDU� FLQFR�PRGLILFDo}HV� GH� G*XR
XVDQGR�DPRVWUD�GH�'1$�FRP RV�SDGU}HV�GH�FDGD�DGXWR� 1D�SULPHLUD�SDUWH�GR�FURPDWRJUDPD��GH���DWp����PLQXWRV��
VmR�GHWHFWDGRV�RV�QXFOHRVtGHRV�QmR�PRGLILFDGRV��SRU�DEVRUEkQFLD�HP�����QP��2�SULPHLUR�DGXWR�p�HOXtGR�DRV����PLQ�
H�R�~OWLPR��R�LVyPHUR��6�H��6��DRV����H������PLQ��RV�TXDLV�VmR�GHWHFWDGRV�SHOR�HVSHFWU{PHWUR�GH�PDVVDV��$V�OLQKDV�
PDLV�LQWHQVDV�H�DV�PDLV�FODUDV�GH�FDGD�SLFR�UHSUHVHQWDP�D�WUDQVLomR�GH�TXDQWLILFDomR�H�D�WUDQVLomR�GH�FRQILUPDomR��
UHVSHFWLYDPHQWH����



��

$� )LJXUD� ��� PRVWUD� D� GHWHFomR� GH� WRGRV� RV� DGXWRV� FRP� VHSDUDomR� SRU� OLQKD� GH� EDVH�

LQGLFDQGR�� SRUWDQWR�� TXH� R� PpWRGR� IRL� GHVHQYROYLGR� FRP� VXFHVVR� H� SHUPLWH� D� TXDQWLILFDomR�

VLPXOWkQHD�GRV�FLQFR�DGXWRV�GH�'1$� (VWH�PpWRGR�p�FKDPDGR�GH�$GXWRPD��SRLV�SHUPLWH�DQDOLVDU�

GH� XPD� Vy� YH]� XP� DPSOR� HVSHFWUR� GH� PRGLILFDo}HV� QD� �¶�GHVR[LJXDQRVLQD�� SRGHQGR� DVVLP�

FRQKHFHU�R�SHUILO�GH�DGXWRV�GH�'1$�HP�GHWHUPLQDGD�DPRVWUD�

�������&XUYDV�GH�&DOLEUDomR

3DUD� TXDQWLILFDomR� SUHFLVD� H� UHSURGXWtYHO� SRU� HVSHFWURPHWULD� GH� PDVVDV�� p� FRPXPHQWH�

XVDGD� D� WpFQLFD� GH� GLOXLomR� LVRWySLFD�� (VWD� FRQVLVWH� HP� DGLFLRQDU�PROpFXODV� DQiORJDV�� RX�PDLV�

SDUHFLGDV�SRVVtYHO�FRP�R�DQDOLWR�GH�LQWHUHVVH��GH�SUHIHUrQFLD�XWLOL]D�VH�SDGUmR�DXWrQWLFR��LVVR�p��D�

PHVPD� PROpFXOD� FRP� XP� RX� PDLV� iWRPRV� LVRWRSLFDPHQWH� PDUFDGRV�� &KDPDGRV� GH� SDGU}HV�

LVRWySLFRV��HOHV�VmR�DGLFLRQDGRV�HP�TXDQWLGDGH�FRQKHFLGD�GXUDQWH�D�SUHSDUDomR�GD�DPRVWUD��$V�

YDQWDJHQV�VmR��PLQLPL]DomR�GDV�SHUGDV�GR�DQDOLWR�GXUDQWH�R�SURFHVVDPHQWR�GD�DPRVWUD�H�FRUUHomR�

GDV� GLIHUHQoDV� GH� LRQL]DomR� QDV� IRQWHV� (6,� �HOHWURVSUD\� LRQL]DWLRQ�� �7UHW\DNRYD� HW� DO��� ��������

&RPR�HP�RXWURV�PpWRGRV�GH�TXDQWLILFDomR��SDUD�D�HVSHFWURPHWULD�GH�PDVVDV�WDPEpP�p�QHFHVViULR�

FRQVWUXLU� GH� FXUYDV� GH� FDOLEUDomR�� $VVLP� YDORUHV� REWLGRV� D� SDUWLU� GD� DQiOLVH� GH� DPRVWUDV� VmR�

LQWHUSRODGRV�QD�FXUYD�H�XPD�TXDQWLGDGH�DEVROXWD�p�REWLGD �7UDXEH�HW�DO����������

3RUWDQWR��p�QHFHVViULD�D�VtQWHVH��SXULILFDomR�H�FDUDFWHUL]DomR�SUpYLD�GH�FDGD�PROpFXOD�DOYR�

TXH� VH� GHVHMD� TXDQWLILFDU� HP� DPRVWUDV�� R� SDGUmR� LVRWRSLFDPHQWH� PDUFDGR� �SDUD� D� WpFQLFD� GH�

GLOXLomR� LVRWySLFD��� H� R� SDGUmR� QmR� PDUFDGR� �SDUD� DV� FXUYDV� GH� FDOLEUDomR� H� RWLPL]DomR� GRV�

SDUkPHWURV�GH�LRQL]DomR�H�IUDJPHQWDomR�QR�HVSHFWU{PHWUR�GH�PDVVD���2V�SDGU}HV�XWLOL]DGRV�QHVWH�

WUDEDOKR� IRUDP� SUHYLDPHQWH� VLQWHWL]DGRV�� SXULILFDGRV� H� FDUDFWHUL]DGRV� SHOD� 'UD�� $QJpOLFD� %��

6DQFKH]��$QJpOLFD�%LDQFKLQL�6DQFKH]��������
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$V� FXUYDV� GH� FDOLEUDomR� IRUDP� FRQVWUXtGDV� H� LQMHWDGDV� D� FDGD� SHUtRGR� GH� XVR� GR�

HVSHFWU{PHWUR�GH�PDVVDV�SDUD� DQiOLVH�GRV� DGXWRV�GH�'1$�� ,VVR� p� LPSRUWDQWH�SDUD�JDUDQWLU�TXH�

GHVYLRV�QD�VHQVLELOLGDGH�GR�HTXLSDPHQWR�QmR�LQIOXHQFLHP�RV�YDORUHV GH�TXDQWLILFDomR�GRV�DQDOLWRV�

QDV�DPRVWUDV��1D�)LJXUD���� HVWi�UHSUHVHQWDGD�XPD�FXUYD SDUD�FDGD�XP�GRV�DGXWRV�GH�'1$��$V�

FXUYDV�IRUDP�IHLWDV�HP�iJXD��XVDQGR�FRQFHQWUDo}HV�FUHVFHQWHV�FRQKHFLGDV�GH�FDGD�SDGUmR��3DUD�

FDGD� SRQWR� GD� FXUYD� IRUDP� DGLFLRQDGRV� RV� SDGU}HV� DXWrQWLFRV� LVRWRSLFDPHQWH� PDUFDGRV� HP�

FRQFHQWUDomR� IL[D��$�FXUYD�GH�G*XR�IRL�FDOFXODGD�D SDUWLU�GD�iUHD�GR�SLFR�GH�DEVRUomR�HP�����

QP��FRPSULPHQWR�GH�DEVRUomR�Pi[LPD�GHVWH�QXFOHRVtGHR�

$V� HTXDo}HV� GH� UHWD� IRUDP� XVDGDV� SDUD� R� FiOFXOR� GD� FRQFHQWUDomR� GRV� DQDOLWRV� HP�

DPRVWUDV ELROyJLFDV�� 2V� YDORUHV� GH� 5��� WDPEpP� FKDPDGRV� GH� FRHILFLHQWH� GH� GHWHUPLQDomR��

PRVWUDP�D�OLQHDULGDGH�GD�UHODomR�HQWUH�D�UD]mR�GDV�iUHDV�H�D�FRQFHQWUDomR�GH�FDGD�DQDOLWR��



��

)LJXUD����� �$�(� &XUYDV�GH�FDOLEUDomR�SDUD�FDGD�DGXWR�GH '1$�XVDQGR�R�PpWRGR�GD�GLOXLomR�LVRWySLFD���)��&XUYD�
GH�FDOLEUDomR�SDUD�R�QXFOHRVtGHR�G*XR��$V�HTXDo}HV�GH�UHWD�H�RV�YDORUHV�FRUUHVSRQGHQWHV�GH�5� HVWmR�LQGLFDGRV�HP�
FDGD�JUiILFR�



��

�������/LPLWHV�GH�'HWHFomR�H�4XDQWLILFDomR

³2�OLPLWH�GH�TXDQWLILFDomR�p�D�PHQRU�FRQFHQWUDomR�RX�WHRU�TXH�SRGH�VHU�TXDQWLILFDGD�FRP�

D�PDLRU� LQFHUWH]D�DFHLWiYHO�RX�,QFHUWH]D�0i[LPD�$FHLWiYHO´� �0DQXDO�GH�*DUDWLD�GD�4XDOLGDGH�

$QDOtWLFD���������3DUD� WpFQLFDV�DQDOtWLFDV�TXH� DSUHVHQWDP�UXtGR�QD� OLQKD�GH�EDVH�� FRPR�R� UXtGR�

EDVDO�SURYHQLHQWH�D� IRQWH�GH� LRQL]DomR�XVDGD�QD� HVSHFWURPHWULD�GH�PDVVDV�DFRSODGD�j�+3/&��p�

QHFHVViULR�HVWDEHOHFHU�XP�FULWpULR�SDUD�GHWHUPLQDU�TXDO�VHUi�D�µLQFHUWH]D�Pi[LPD�DFHLWiYHO¶��

1HVWD� WpFQLFD�� QRUPDOPHQWH� R� FULWpULR� XVDGR� p� D� UD]mR� HQWUH� R� VLQDO� H� R� UXtGR��

([SHULPHQWDOPHQWH�R� OLPLWH�GH�TXDQWLILFDomR� IRL� GHWHUPLQDGR�FRPR� UD]mR� VLQDO�UXtGR�PDLRU�RX�

LJXDO�D����2�OLPLWH�GH�GHWHFomR�IRL�HVWDEHOHFLGR�FRPR�UD]mR�VLQDO�UXtGR�PDLRU�RX�LJXDO�D���� �2V�

YDORUHV�GH�FRQFHQWUDomR�FRUUHVSRQGHQWHV�DRV�OLPLWHV�GH�GHWHFomR�H�TXDQWLILFDomR�HVWmR�OLVWDGRV�QD�

7DEHOD�����

7DEHOD����� /LPLWHV�GH�GHWHFomR�H�TXDQWLILFDomR�GH�FDGD�DGXWR�GH�'1$�

$GXWR /LPLWH�GH�

'HWHFomR

/LPLWH�GH�

4XDQWLILFDomR

��1��+2�0HG*XR ����IPRO ����IPRO

��R[RG*XR ����IPRO ����IPRO

��1��+2� SURSDQRG*XR � IPRO �� IPRO

��1��HG*XR ��IPRO � IPRO

��1��SURSDQRG*XR � IPRO � IPRO

�����,QVWDELOLGDGH�4XtPLFD�GR�$GXWR���1��+2�0HG*XR

2�DGXWR���1��+2�0HG*XR�HQGyJHQR�IRL�GHWHFWDGR�HP�WRGRV�RV�JUXSRV�GH�UDWRV�HP�ItJDGR�



��

H�FpUHEUR��PDV�VHX�SDGUmR� LVRWySLFR�FRUUHVSRQGHQWH��DGLFLRQDGR�QR� LQtFLR�GD�KLGUyOLVH�GR�'1$�

�LWHP�������DSUHVHQWRX�SLFR�FRP�IRUPDWR�H�iUHD�LQVDWLVIDWyULRV�HP�WRGDV�DV�DQiOLVHV�GH�DPRVWUDV�GH�

'1$�KLGUROLVDGR��$�)LJXUD�����PRVWUD�R�SHUILO�FURPDWRJUiILFR�GHVWH�DGXWR�� �3RVWHULRUPHQWH�IRL�

FRQILUPDGR� TXH� HVWH� DGXWR� p� LQVWiYHO� H� VH� GHJUDGD� GXUDQWH� R� SURFHVVR� GH� KLGUyOLVH� GR� '1$��

GXUDQWH�RV�SHUtRGRV�GH�LQFXEDomR�D����&��e�SRVVtYHO�TXH�R�SDGUmR LVRWySLFR�VHMD�PDLV�GHJUDGDGR�

SRLV�ILFD�SRU�PDLV�WHPSR�HP�VROXomR�QD�IRUPD�KLGUROLVDGD��R�TXH�R�WRUQD�PDLV�UHDWLYR�GR�TXH�R�

PHVPR�FRPSRVWR�TXH�p�SRVWHULRUPHQWH�KLGUROLVDGR�GR�'1$��

)LJXUD����� &URPDWRJUDPDV�UHSUHVHQWDWLYRV�GD�DQiOLVH�GH���1��+2�0HG*XR HP�'1$�GH�ItJDGR�GH�UDWR�FRQWUROH�VHP�
VXSOHPHQWDomR��¬�HVTXHUGD�HVWD�R�DGXWR�HQGyJHQR��j�GLUHLWD�HVWi�SDGUmR�LVRWySLFR�

<X H� FRODERUDGRUHV� Mi� KDYLDP�PRVWUDGR� TXH� HVWH� FRPSRVWR� p� LQVWiYHO�� H� SRU� LVVR� SDUD�

PHGL�OR�p�QHFHVViULR�ID]HU�D�UHGXomR�TXtPLFD�FRP�FLDQRERURKLGUHWR�GH�VyGLR��1D&1%+����<X�HW�

DO����������3RUWDQWR��FRQVLGHUDQGR�D�LQVWDELOLGDGH�GHVWH�FRPSRVWR�H�D�LPSRVVLELOLGDGH�GH� UHGX]LU�

DSHQDV�HVWH�DGXWR��PDQWHQGR�RV�GHPDLV�VHP�PRGLILFDomR�TXtPLFD��RV�GDGRV�GH���1��+2�0HG*XR�

QmR�IRUDP�FRQVLGHUDGRV�QDV�DQiOLVHV�GRV�'1$�GRV�UDWRV�QD�SHUVSHFWLYD�GH�XWLOL]DU�R�DGXWRPD�



��

�����0RGHOR�H�([SHULPHQWDomR�$QLPDO

&RPR� Mi� GHVFULWR� DQWHULRUPHQWH� �,WHP� ������ WRGD� D� H[SHULPHQWDomR� FRP� RV� DQLPDLV Mi�

KDYLD� VLGR� FRQGX]LGD� SHOR� GRXWRUDQGR�9DQGHUVRQ�%LVSR� �9�� GD�6��%LVSR�� ����� H� RV� GDGRV� GH�

FRQVXPR� KtGULFR�� PDVVD� FRUSRUDO� GRV� DQLPDLV� H� SRUFHQWDJHP� GH� VREUHYLYrQFLD� IRUDP�

DSUHVHQWDGRV� QD� VXD� WHVH� GH� GRXWRUDGR��3RUpP�XP�QRYR� WUDWDPHQWR� HVWDWtVWLFR� GHVVHV� GDGRV� GH�

H[SHULPHQWDomR� IRL� HIHWXDGR� FRPR� SDUWH� GHVWH� SURMHWR� GH� PHVWUDGR� FRP� D� DMXGD� GD� SyV�

GRXWRUDQGD� $QD� +HOHQD� 6DOHV� GH� 2OLYHLUD�� (VVHV� GDGRV� HVWmR� UHDSUHVHQWDGRV� HP� 0DWHULDLV� H�

0pWRGRV��LWHP������SDUD�IDFLOLWDU�D�FRPSUHHQVmR�GRV�UHVXOWDGRV�DJRUD�REWLGRV�

�����4XDQWLILFDomR�GH�$GXWRV�GH�'1$�HP�)tJDGR�

2V DGXWRV�GH�'1$�IRUDP�DQDOLVDGRV�DWUDYpV GD�PHWRGRORJLD�$GXWRPD��,WHP������FRP�R�

REMHWLYR� GH� LQYHVWLJDU� SRVVtYHO� SDSHO� GH� FDUQRVLQD� HP� DQLPDLV� WUDQVJrQLFRV� FRP� UHODomR� j�

SURJUHVVmR�GD�GRHQoD�

$� )LJXUD� ��� PRVWUD� XP� FURPDWRJUDPD� UHSUHVHQWDWLYR� GD� DQiOLVH VLPXOWkQHD� GH TXDWUR

PRGLILFDo}HV�HP�'1$�GHWHFWDGDV�SHOR�PpWRGR�GHVFULWR�QR�LWHP���� HP�ItJDGR GH�UDWR�FRQWUROH�

2EVHUYDPRV�TXH�QHP�WRGRV�RV�DGXWRV�VmR�GHWHFWDGRV�QHVVHV�WHFLGRV�

$�FRQFHQWUDomR�GRV�DGXWRV���1��HG*XR�H���1��SURSDQRG*XR�ILFDUDP�DEDL[R�GRV� OLPLWHV�

GH�GHWHFomR��SRUpP�VHXV�UHVSHFWLYRV SDGU}HV�LVRWySLFRV�IRUDP�GHWHFWDGRV��FRQILUPDQGR�QmR�KDYHU�

SUREOHPD�FRP�R�PpWRGR�GH�KLGUyOLVH�H�DQiOLVH�+3/&�06�06��$V�TXDQWLGDGHV�GH�'1$�LQMHWDGRV�

SDUD�DQiOLVH�GDV�DPRVWUDV�YDULRX�HQWUH���H����QPRO��GHSHQGHQGR�GR� UHQGLPHQWR�GD�H[WUDomR�GH�

'1$�



��

)LJXUD����� &URPDWRJUDPDV�UHSUHVHQWDWLYRV�GD�DQiOLVH�GH�$GXWRPD�GH�DSUR[LPDGDPHQWH��QPRO�GH�'1$�GH�ItJDGR�
GH�UDWR�FRQWUROH�VHP�VXSOHPHQWDomR��¬�HVTXHUGD�HVWmR�FDGD�XP�GRV�DGXWRV�HQGyJHQRV��j�GLUHLWD�HVWmR�RV�UHVSHFWLYRV�
SDGU}HV�LVRWySLFRV�



��

$�)LJXUD���� FRPSDUD�RV�QtYHLV�GDV�PRGLILFDo}HV�GH�G*XR�QRV�GLIHUHQWHV�JUXSRV��FRQWUROH�

�&7/��� FRQWUROH� VXSOHPHQWDGR� FRP� FDUQRVLQD� �&7/�&DU��� WUDQVJrQLFRV� 62'*��$ �$/6�� H�

WUDQVJrQLFRV�62'*��$ VXSOHPHQWDGRV�FRP�FDUQRVLQD��$/6�&DU��HP�ItJDGR� 1HVWH�WHFLGR R�QtYHO�

GH���R[RG*XR��XP�FRQKHFLGR�ELRPDUFDGRU�GH�HVWUHVVH�UHGR[��DSUHVHQWD�XPD�GLPLQXLomR�GH�FLQFR�

YH]HV� QRV� DQLPDLV�&7/�&DU� HP� UHODomR� DRV� FRQWUROHV� QmR� VXSOHPHQWDGRV��1RV� DQLPDLV�$/6� D�

GLIHUHQoD QRV�QtYHLV�GH���R[RG*XR�p�TXDWUR�YH]HV�PHQRU�QRV�DQLPDLV�$/6�&DU� &DUQRVLQD�WHP�

VLGR� UHFRQKHFLGD� FRPR� XP� GLSHSWtGHR� QHXUR�SURWHWRU� H� SDUWH� GHVVD� SURWHomR� p� DWULEXtGD� D� VXD�

DWLYLGDGH� DQWLR[LGDQWH� �)RXDG�� 4XWXE�� $O� 5DVKHG�� 	� $O�0HOKLP�� ������ .LP� HW� DO��� ������

3RUWDQWR�� QtYHLV� PHQRUHV� GH� ��R[RG*XR� QRV� DQLPDLV� VXSOHPHQWDGRV� FRQILUPDP HVVD� DomR�

DQWLR[LGDQWH�GD�FDUQRVLQD�QHVVHV�DQLPDLV�

)LJXUD� ����� 1tYHLV� GH� GXDV� PRGLILFDo}HV� GH� G*XR� GHWHFWDGDV� HP� '1$ GH� )tJDGR GRV� UDWRV�� 2� WHVWH� HVWDWtVWLFR�
XWLOL]DGR�SDUD�FRPSDUDU�RV�JUXSRV�IRL�0DQQ�:KLWQH\��)tJDGR���R[RG*XR��

FRUUHVSRQGH�D�S ��������
FRUUHVSRQGH�
D�S ������)tJDGR���1��+2�SURSDQRG*XR��

FRUUHVSRQGH�D�S ������� 1' FRUUHVSRQGH�D µQmR�GHWHFWDGR¶�



��

&RPSDUDQGR�RV�JUXSRV�&7/�H�$/6�QRWD�VH�TXH�RV�QtYHLV�GH���R[RG*XR�QR� ItJDGR�GRV�

DQLPDLV� $/6� VmR�� DSDUHQWHPHQWH�� XP� SRXFR� PHQRUHV�� $SHVDU� GHVVHV� GDGRV� QmR� VHUHP�

HVWDWLVWLFDPHQWH�GLIHUHQWHV��SRGHP�UHIOHWLU�XPD�WHQGrQFLD�TXH�SRGHULD�VHU�H[SOLFDGD�SHOD�R[LGDomR�

SRVWHULRU�GD���R[RG*XR��XPD�YH]�TXH��SRU�DSUHVHQWDU�SRWHQFLDO�GH�R[LGDomR�PHQRU�TXH�TXDOTXHU�

QXFOHRVtGHR�QDWXUDO��WRUQD�VH�DOYR�GH�RXWURV�R[LGDQWHV�HP�DPELHQWH�HP�HVWUHVVH�UHGR[��%XUURZV�

	�0XOOHU��������0DUWLQH]���������

3HUFHEH�VH� WDPEpP�TXH� D� FRQFHQWUDomR� GH� ��R[RG*XR� HP� ItJDGR� HVWi�PDLRU� �PpGLD� ���

PRGLILFDo}HV� ��R[RG*XR���� G*XR�� GR� TXH� R� QtYHO� EDVDO� PpGLR� DSUHVHQWDGR� SHOR� &RPLWr�

(XURSHX�GH�SDGU}HV�HP�'DQRV�2[LGDWLYRV�DR�'1$�± VLJOD�HP�LQJOrV�(6&2''�± TXH�ILFRX�HP�

����� ���� G*XR� �(6&2''��*HGLN��	� &ROOLQV�� ������ (VWD� GLIHUHQoD� GH� DSUR[LPDGDPHQWH� GH]�

YH]HV�SRGH�VHU�H[SOLFDGD�SRU�XPD�PXGDQoD�GH�SURWRFROR��'XUDQWH�D�H[WUDomR�GR�'1$�GH�ItJDGR�

IRL� XWLOL]DGR�R� VDO�1D&O� QD� SUHFLSLWDomR� GR�'1$��GH� DFRUGR� FRP�SURWRFROR� Mi� HVWDEHOHFLGR� QR�

ODERUDWyULR��$QJpOLFD�%LDQFKLQL�6DQFKH]���������3RUpP� RXWUR�WUDEDOKR�TXH�XVRX�1D,�QD�H[WUDomR�

GH�'1$� GH� ItJDGR� GH� UDWRV� FRQWUROHV� REWHYH�PpGLD� GH� ���PRGLILFDo}HV� ��R[RG*XR���� G*XR�

�/RGRYLFL��%LJDJOL��/XFHUL��0DQQL��	�=DLG���������JUDQGH]D�PDLV�SUy[LPD�GR�YDORU�DSUHVHQWDGR�

DTXL�QHVWH�WUDEDOKR�� ,VVR�LQGLFD�TXH�QR�ItJDGR�SRVVDP RFRUUHU�PDLV�UHDo}HV�TXH�JHUHP�HVSpFLHV�

UHDWLYDV��R[LGDQGR�PDLV�R�VHX�'1$��

1R� ItJDGR� GRV� DQLPDLV� $/6� WDPEpP� IRL� REVHUYDGR� XP� QtYHO� DSUR[LPDGDPHQWH� TXDWUR�

YH]HV�PDLRU�GH���1��+2�SURSDQRG*XR� R�DGXWR�REWLGR�SHOD�UHDomR�GH�G*XR�FRP�D�DFUROHtQD��XP�

DOGHtGR�Į�ȕ�LQVDWXUDGR SURGXWR�GD�OLSRSHUR[LGDomR��(VWH�DGXWR�QmR�IRL�GHWHFWDGR QRV JUXSRV�&7/�

&DU�H�$/6�&DU��)LJXUD�������LQGLFDQGR��QRYDPHQWH� XP�HIHLWR�SURWHWRU�GD�FDUQRVLQD� (P�$/6�VmR�

GHVFULWDV� DOWHUDo}HV� QHXUR�LQIODPDWyULDV�� DVVLP� FRP� HOHYDomR� QRV� QtYHLV� GH� PROpFXODV� SUR�

LQIODPDWyULDV��'¶$PEURVL��&R]]ROLQR��	�&DUUu��������� $�OLSRSHUR[LGDomR�HVWi�DXPHQWDGD�R�TXH�

SRGH� DFDUUHWDU� SHUGD� QHXURQDO� �%ODVFR� HW� DO��� ������� 2XWUR� WUDEDOKR� PRVWURX� TXH� D� UHVSRVWD�



��

LQIODPDWyULD�GHYLGR�j�QHXURGHJHQHUDomR�DIHWD�HVSHFLDOPHQWH R�ItJDGR�H�R�P~VFXOR��*DVFR�HW�DO���

�������(P�GHFRUUrQFLD��SRGH�KDYHU�DXPHQWR�GH�R[LGDomR�OLStGLFD�H�IRUPDomR�GH�DOGHtGRV��FRPR�D�

DFUROHtQD��SRUWDQWR�HVWH�DGXWR�SRGH�VHU�FRQVLGHUDGR�XP�ELRPDUFDGRU�SDUD�R�HVWUHVVH�UHGR[

'H�DFRUGR�FRP�D�SHVTXLVD�TXH�IL]HPRV��QmR�Ki�GDGRV TXH�UHODFLRQH�D�DFUROHtQD�QR�ItJDGR�

GH�DQLPDLV�RX�KXPDQRV�FRP�$/6��3RUpP� Mi�IRL�PRVWUDGR�DXPHQWR�GH�DFUROHtQD�HP�FpUHEUR�SRVW�

PRUWHP� GH� SDFLHQWHV� FRP� $O]KHLPHU� �:LOOLDPV�� /\QQ�� 0DUNHVEHU\�� 	� /RYHOO�� ������� -i� IRL�

GHPRQVWUDGR�� WDPEpP� TXH� D� DFUROHtQD� FDXVD� DJUHJDGRV� GH� QHXUR�ILODPHQWRV� �-HRQJ� 	� .DQJ��

������

�����4XDQWLILFDomR�GH�$GXWRV�GH�'1$�HP�&pUHEUR�

3DUD D� H[WUDomR� GH� '1$� GR� FpUHEUR� IRL� XWLOL]DGR� R� PpWRGR� GHVFULWR� SRU� +DPLOWRQ� H�

FRODERUDGRUHV��+DPLOWRQ�HW�DO�������� XVDQGR�1D,� QD�WHQWDWLYD�GH�GLPLQXLU�D�R[LGDomR�GR�'1$�

GXUDQWH� RV� SURFHGLPHQWRV��2� LRGHWR� GH� VyGLR� p� XP� VDO� FDRWUySLFR�� RX� VHMD�� p� FDSD]� GH� URPSHU

OLJDo}HV� GH� KLGURJrQLR� HP� VROXomR� DTXRVD�� DIHWDQGR� D� HVWUXWXUD� QDWLYD� GR� '1$� H� SURWHtQDV��

$VVLP�D�SUHFLSLWDomR�GH�SURWHtQDV�p�PHOKRU�H�D�SXUH]D�GR�'1$�p�PDLRU�

$�)LJXUD� ��� PRVWUD TXH� KRXYH VLJQLILFDWLYD� GLPLQXLomR� GH� ��R[RG*XR QR� FpUHEUR� GRV�

DQLPDLV�$/6�HP�UHODomR�DRV�&7/��EHP�FRPR�$/6�&DU�HP�UHODomR�DRV�&7/�&DU��(VVD�WHQGrQFLD�

WDPEpP�IRL�YLVWD�HP�ItJDGR��SRUpP�PHQRV�SURQXQFLDGD��SRGHQGR�VHU�H[SOLFDGD�GD�PHVPD�IRUPD��

RX�VHMD�SHOD�DGLFLRQDO�R[LGDomR�GH���R[RG*XR IRUPDQGR�R y[LGR R[DO~ULFR��0DUWLQH]���������3RU�

RXWUR� ODGR��RV�QtYHLV�GH���R[RG*XR�HP�FpUHEUR��GLIHUHQWHPHQWH�GR�ItJDGR��QmR�YDULDUDP�FRP�D�

VXSOHPHQWDomR� 3RUWDQWR��PHVPR�TXH�HVWHMD�RFRUUHQGR�D�VXEVHTXHQWH�R[LGDomR�GH���R[RG*XR��Ki�

LQGtFLRV�GH�TXH�H�D�VXSOHPHQWDomR�FRP�FDUQRVLQD�QmR�LPSHGH�HVWD�R[LGDomR�



��

)LJXUD� ����� 1tYHLV� GH� GXDV�PRGLILFDo}HV� GH� G*XR� GHWHFWDGDV� HP�'1$� GH� &pUHEUR� GRV UDWRV� 2� WHVWH� HVWDWtVWLFR�
XWLOL]DGR�SDUD�FRPSDUDU�RV�JUXSRV�IRL�0DQQ�:KLWQH\��&pUHEUR���R[RG*XR��&7/�H�$/6�

FRUUHVSRQGH�D�S �������H�
&7/�&DU� H� $/6�&DU� 

FRUUHVSRQGH� D� S �������� µQV¶ FRUUHVSRQGH� D� µQmR� VLJQLILFDWLYR¶�� &pUHEUR� ��1��HG*XR��

FRUUHVSRQGH�D�S ������1'�FRUUHVSRQGH�D�µQmR�GHWHFWDGR¶�

3HUFHEH�VH�DXPHQWR�VLJQLILFDWLYR�GR�DGXWR���1ð�İG*XR QR�FpUHEUR�GRV�DQLPDLV�$/6�HP�

UHODomR� DRV� DQLPDLV� $/6� TXH� UHFHEHUDP� D� VXSOHPHQWDomR� FRP� FDUQRVLQD� 2� DGXWR� H[RFtFOLFR�

��1ð�İG*XR�� FOiVVLFR� PDUFDGRU� GH� SHUR[LGDomR� OLStGLFD�� GHWHFWDGR� QR� FpUHEUR�� FRUURERUD� R�

HVWUHVVH�UHGR[�QHVVH�WHFLGR�H�DSRQWD�SDUD�R�SRVVtYHO�HIHLWR�SURWHWRU�GD�FDUQRVLQD�QHVVH�WHFLGR��$�

GRHQoD�$/6�DIHWD�SULPHLUDPHQWH�FpUHEUR��TXH�p�WDPEpP�R�WHFLGR�PDLV�ULFR�HP�OLStGHRV��%ODVFR�HW�

DO����������

(P�WUDEDOKR�DQWHULRU�GR�QRVVR�JUXSR�IRL�PRVWUDGR�DXPHQWR���R[RG*XR�H ��1��HG*XR QR�

'1$�GH� WLPR�GH�EH]HUUR� LQFXEDGR�FRP�62'��QD�SUHVHQoD�GH�SHUy[LGR�GH�KLGURJrQLR� �/tYHD�

)XMLWD�%DUERVD��*DUFLD��'L�0DVFLR��	�'H�0HGHLURV�������� 0DLRU�DWLYLGDGH�GD�SURWHtQD�S���IRL�

WDPEpP�REVHUYDGD�XWLOL]DQGR FXOWXUD�GH�FpOXODV�GH QHXUREODVWRPD�WUDQVIHFWDGRV FRP�62'�*��$�

LQGLFDQGR� TXH� R� DF~PXOR� GH� OHV}HV� QR� '1$� SRGH� GHVHQFDGHDU� R� SURFHVVR� GH� DSRSWRVH� QHVWH�

PRGHOR� FHOXODU� GH� $/6�� 2EVHUYRX�VH TXH� D� 62'�� SRGH� HVWDU� DVVRFLDGD� j� FURPDWLQD�� H� TXH� D�



��

62'�*��$ SRVVXL�PDLRU� DILQLGDGH� SHOR� '1$� H� PDLRU� DWLYLGDGH� SHUR[LGiVLFD� QR� Q~FOHR�� (VWHV�

UHVXOWDGRV� LQGLFDP� TXH� DV� OHV}HV� QR� '1$� REVHUYDGDV� QR� PRGHOR� FHOXODU� GH� $/6� SRGHP� VHU�

GLUHWDPHQWH�SURPRYLGDV�SHOD�62'��PXWDQWH��/LYHD�)��%DUERVD�HW�DO���������

2XWUR�WUDEDOKR�GR�JUXSR�PRVWURX�TXH�RV�QtYHLV�GH�DOGHtGR�Į�ȕ�LQVDWXUDGR�OLYUH�QR�FpUHEUR�

DXPHQWD�QRV�UDWRV�$/6�VLQWRPiWLFRV��RX�VHMD��GHSRLV�TXH�DOFDQoDP�R�SHVR�Pi[LPR�H�FRPHoDP�D�

PDQLIHVWDU� RV� VLQWRPDV� GD� GRHQoD� �)UHLWDV�� ������� (VWHV� GDGRV� FRUURERUDP� R� UHVXOWDGR�

DSUHVHQWDGR� VREUH� R� DXPHQWR� GRV� QtYHLV� GH� ��1ð�İG*XR HP� DQLPDO� $/6�� 1RVVR� UHVXOWDGR�

WDPEpP�PRVWUD�HYLGrQFLD�GR�SDSHO�GH�GHWR[LILFDomR�GH�DOGHtGRV�H[HUFLGR�SHOD�FDUQRVLQD�

$V� DQiOLVHV� GH� DGXWRV� GH� '1$� HP� P~VFXOR� HVWmR� HP� DQGDPHQWR�� VHQGR� UHDOL]DGDV�

PDMRULWDULDPHQWH�SHOD�WpFQLFD�GR�ODERUDWyULR�-RLFH�5RGULJXHV�

�����&DUQRVLQD�/LYUH�

&RP�R�REMHWLYR�GH�YHULILFDU� VH�D� VXSOHPHQWDomR�PRGLILFRX�RV�QtYHLV�GH�/�FDUQRVLQD��RV�

WHFLGRV� IRUDP� SURFHVVDGRV� FRQIRUPH� GHVFULWR� HP�0DWHULDLV� H�0pWRGRV� �LWHP� ����� H� DQDOLVDGRV�

XWLOL]DQGR�D�PHWRGRORJLD�GHVFULWD�QR�LWHP����� 2V�UHVXOWDGRV�HVWmR�PRVWUDGRV�D�VHJXLU�QD�)LJXUD�

����



��

)LJXUD����� 1tYHLV�GH�FDUQRVLQD GHWHFWDGRV�HP�P~VFXOR��ItJDGR��FyUWH[�H�PHGXOD�GRV�UDWRV��2�WHVWH�HVWDWtVWLFR�
XWLOL]DGR�SDUD�FRPSDUDU�RV�JUXSRV�IRL�0DQQ�:KLWQH\��0~VFXOR��&7/�H�$/6�

FRUUHVSRQGH�D�S ��������&7/�&DU�H�
$/6�&DU�

FRUUHVSRQGH�D�S ��������)tJDGR��&7/�H�$/6�
FRUUHVSRQGH�D�S ��������&7/�&DU�H�$/6�&DU�

FRUUHVSRQGH�D�S ��������0HGXOD��
FRUUHVSRQGH�D�S ��������

2EVHUYD�VH�TXH�RV�QtYHLV�GH�FDUQRVLQD�VmR�VLJQLILFDWLYDPHQWH�PHQRUHV�QRV�UDWRV�$/6�HP�

WRGRV� RV� WHFLGRV� WHVWDGRV� �FRP� H[FHomR� GR� FyUWH[�� H� TXH� D� VXSOHPHQWDomR� QmR� DXPHQWRX� D�

FRQFHQWUDomR�GH�FDUQRVLQD�QHVVHV�WHFLGRV�DQDOLVDGRV�TXDQGR�FRPSDUDGR�RV�JUXSRV�&7/�H�&7/�

&DU��RX�$/6�H�$/6�&DU��&RPR�HVVH�IRL�XP�SULPHLUR�HVWXGR�VREUH�HIHLWR�GD�FDUQRVLQD�HP�$/6��D�

FRQFHQWUDomR� GD� FDUQRVLQD� RIHUHFLGD� QD� iJXD� IRL� DMXVWDGD� FRQVLGHUDQGR� RV� GDGRV� GHVFULWRV� SRU�

+HUFXODQR�H�FRODERUDGRUHV�HP�HVWXGRV�FRP�FDPXQGRQJRV�H�$O]KHLPHU��+HUFXODQR�HW�DO����������

SRUWDQWR��SRGH�QmR�VHU�D�FRQFHQWUDomR�yWLPD�SDUD�VHUHP�REVHUYDGRV�RV�PHOKRUHV�HIHLWRV�HP�UDWRV�



��

VHOYDJHQV� H� UDWRV� WUDQVJrQLFRV� 62'*��$�� 7DPEpP� SRGH� LQGLFDU� SUREOHPD� GH� DEVRUomR� GD�

PROpFXOD�HP�GHFRUUrQFLD�GD�GRHQoD��SRUpP�PDLV�HVWXGRV�SUHFLVDP�VHU� IHLWRV�SDUD�HOXFLGDU�HVWD�

KLSyWHVH���

8P�WUDEDOKR�UHFHQWH�XVRX�D�PHVPD�GRVH�GH�VXSOHPHQWDomR�GH�FDUQRVLQD�HP�UDWR�TXH�QyV�

XWLOL]DPRV�QR�SUHVHQWH�WUDEDOKR��DSUR[LPDGDPHQWH��������PJ�FDUQRVLQD�DQLPDO�VHPDQD��SRUpP�D�

DGPLQLVWUDomR� QmR� IRL� RUDO� H� VLP� SRU� LQMHomR� LQWUDSHULWRQHDO�� &RP� DSHQDV� GXDV� VHPDQDV� GH�

VXSOHPHQWDomR� RV� DXWRUHV� GHWHFWDUDP�GLPLQXLomR� GD� HQ]LPD� DODQLQD� DPLQRWUDVIHUDVH� HP� VRUR� H�

GLPLQXLomR�GH�PDORQDOGHtGR��y[LGR�QtWULFR��71)�Į��QR�ItJDGR��)RXDG��4XWXE��$O�5DVKHG��	DPS��

$O�0HOKLP���������

(P� P~VFXOR�� ItJDGR� H� PHGXOD� REVHUYDPRV� GLPLQXLomR� VLJQLILFDWLYD� QRV� QtYHLV� GH�

FDUQRVLQD� QRV� DQLPDLV� PRGHORV� SDUD� $/6� TXDQGR� FRPSDUDGRV� FRP� RV� DQLPDLV� FRQWUROH� WDQWR�

&7/�YHUVXV�&7/�&DU��TXDQWR�$/6�YHUVXV�$/6�&DU��6WXHUHQEXUJ�H�.XQ]H� Mi�KDYLDP�PRVWUDGR�

TXH�ELySVLDV�GH�P~VFXOR�GH�SDFLHQWHV�$/6�DSUHVHQWDP�GHFUpVFLPR�VLJQLILFDWLYR�GH�FDUQRVLQD��H�

VXJHUHP�TXH� LVVR�VH�GHYD�j�GHQHUYDomR� UHODFLRQDGD�j�GRHQoD� �6WXHUHQEXUJ�	�.XQ]H���������$�

GLPLQXLomR�GH�FDUQRVLQD�OLYUH�HP�$/6��)LJXUD������VXJHUH�XP�SRVVtYHO�FRQVXPR�GH�FDUQRVLQD�SRU�

RXWUDV�YLDV��FRPR�R[LGDomR�H�FRQMXJDomR�FRP�ELRPROpFXODV��

�����([WUDomR�GH�'1$�H�&DUQRVLQD�H�VHXV�$GXWRV�GD�0HGXOD

3DUD�TXH�RV�QtYHLV�GH�DGXWRV�GH�'1$�H�GH�FDUQRVLQD�SXGHVVHP�VHU�FRPSDUDGRV�H�SDUD�TXH�

KRXYHVVH�UHSURGXWLELOLGDGH�HQWUH�RV�LQGLYtGXRV��IRL�QHFHVViULR�JDUDQWLU�TXH�DV�UHJL}HV�GD�PHGXOD�

GD� TXDO� VHULDP� H[WUDtGDV� DV� PDVVDV� GH� WHFLGR� QmR� IRVVHP� GLIHUHQWHV�� 3DUD� LVVR� RV� SURWRFRORV�

GHVFULWRV� QRV� LWHQV� ��� H� ��� IRUDP� OLJHLUDPHQWH� PRGLILFDGRV�� DV� PHGXODV IRUDP� LQLFLDOPHQWH�



��

VXEPHWLGDV�j�KRPRJHQHL]DomR�VHP�D�DGLomR�GH� WDPSmR�$�RX� WDPSmR�&��'HSRLV� IRUDP�SHVDGRV�

����PJ�SDUD�H[WUDomR�GH�DGXWRV�'1$�H�����PJ�SDUD�H[WUDomR�GH�DGXWRV�GH�FDUQRVLQD��H�HQWmR�

DGLFLRQDGRV�RV�UHVSHFWLYRV�WDPS}HV�HP�FDGD�DOtTXRWD��

,QIHOL]PHQWH�DV�FRQFHQWUDo}HV�GH�'1$�DSyV�D�H[WUDomR�ILFDUDP�PXLWR�EDL[DV��HQWUH����H�

����QJ�GH�'1$�P/��� LVVR�SRGH�VHU�SRUTXH�D�PHGXOD�p�FRQVWLWXtGD�PDMRULWDULDPHQWH�GH�D[{QLRV��

WHQGR�DVVLP�SRXFR�FRUSR�QHXURQDO��RQGH�HVWi�R�Q~FOHR�H�DVVLP��R�'1$��

+i� EDVWDQWH� LQWHUHVVH� QR� DGXWR� GH� FDUQRVLQD� FRP� DFUROHtQD�� SRLV� D� UHDomR� FRP� HVWH�

DOGHtGR�WHP�PDLRU�FRQVWDQWH�GH�YHORFLGDGH�HP�UHODomR�DR�++(�H�DR�+1(��%DUVNL�HW�DO����������

3RUpP�� DR� LQYHVWLJDU� HVWH� DGXWR� QD� PHGXOD�� GHVFREULPRV� TXH� Ki� XP� RX� PDLV� LQWHUIHUHQWHV� QD�

PDWUL]�ELROyJLFD�TXH�VXSULPHP�R�VLQDO�GR�FRPSRVWR�&$5�$&5�HP�DSUR[LPDGDPHQWH����YH]HV�

�GDGR�QmR�PRVWUDGR���'HYLGR�HVWH�SUREOHPD�GH�GHWHFomR�GR�DGXWR��D�UD]mR�HQWUH�D�LQWHQVLGDGH�GR�

VLQDO� H� GR� UXtGR� ILFRX DEDL[R� GR� OLPLWH� GH� GHWHFomR� HP� DOJXPDV� DPRVWUDV�� $� LQYHVWLJDomR� GH�

&$5�$&5�HP�PHGXOD�FRQWLQXD�VHQGR�IHLWD�SHOR�DOXQR�GH�LQLFLDomR�FLHQWtILFD��$GULDQR�3��$��GH�

2OLYHLUD�

2�QtYHO�GR�DGXWR�GH�FDUQRVLQD�FRP�++(�GLPLQXL�QRV�DQLPDLV�$/6�TXDQGR�FRPSDUDGRV�

FRP�RV�FRQWUROHV��PDV�DXPHQWRX�QRV�UDWRV�$/6�VXSOHPHQWDGRV�FRP�FDUQRVLQD �)LJXUD������ (VWH�

UHVXOWDGR�LQGLFD�TXH�D�FDUQRVLQD�HVWi�SDUWLFLSDQGR�GR�PHFDQLVPR�GH�GHWR[LILFDomR��VH�OLJDQGR�D

HVWH�DOGHtGR�H�LPSHGLQGR�TXH�HVWH�VH�OLJXH�j�'1$�H�SURWHtQDV��



��

)LJXUD����� 1tYHLV�GR DGXWR�GH�FDUQRVLQD�FRP�R�DOGHtGR��++(�HP�0HGXOD�GRV�UDWRV�VHSDUDGRV�QRV�JUXSRV��2�WHVWH�
HVWDWtVWLFR�XWLOL]DGR�SDUD�FRPSDUDU�RV�JUXSRV�IRL�0DQQ�:KLWQH\��&$5�$&5��

FRUUHVSRQGH�D�S ��������&$5�++(��
&7/�H�$/6�
FRUUHVSRQGH�D�S �������$/6�H�$/6�&DU�
FRUUHVSRQGH�D�S �������

8VDQGR� PHGXODV� REWLGDV� GH� DXWySVLDV� GH� SDFLHQWHV�� 6KLEDWD� H� FRODERUDGRUHV� IL]HUDP�

DQiOLVHV� GH� SURWHtQDV� OLJDGDV� D� ++(� SRU� WpFQLFD� GH� LPXQR�KLVWRTXtPLFD�� &RPSDUDQGR� RV�

SDFLHQWHV�$/6�FRP�LQGLYtGXRV�VHP�SUREOHPDV�QHXUROyJLFRV��IRL�GHWHFWDGR�DF~PXOR GH�SURWHtQDV�

OLJDGDV� D�++(�QR� JUXSR�$/6 �6KLEDWD� HW� DO��� ������� (VWH� GDGR� FRUURERUD� D� KLSyWHVH� GH� HVWHMD�

VHQGR� IRUPDGR� PDLV� GR� DOGHtGR� ++(� QD� PHGXOD� GHYLGR� j� SHUR[LGDomR� OLStGLFD� UHODFLRQDGD� j�

GRHQoD�$/6��WDPEpP�HP�KXPDQRV��

(VWH� PHVPR� DGXWR�� &$5�++(�� WDPEpP� IRL� GHWHFWDGR� QR FyUWH[ GRV� DQLPDLV� QD�

FRQFHQWUDomR�PpGLD�GH�����SPRO�GH�&$5�++(�SRU�PJ�GH�SURWHtQD��3RUpP�D�FRQFHQWUDomR�QmR�IRL�

HVWDWLVWLFDPHQWH� GLIHUHQWH� FRPSDUDQGR� TXDLVTXHU� GRV� TXDWUR� JUXSRV�� GRLV� D� GRLV�� $QiOLVHV� GRV�

DGXWRV� GH� FDUQRVLQD� ItJDGR H� HP�P~VFXOR� IRUDP� IHLWRV� HP� FRODERUDomR� FRP� D SyV�GRXWRUDQGD�

$QD� +HOHQD� 6DOHV�� 1HVWHV� WHFLGRV QmR� IRUDP� YLVWDV� GLIHUHQoDV VLJQLILFDWLYDV� GH� DGXWRV� GH�



��

FDUQRVLQD�TXDQGR�FRPSDUDGRV�RV�DQLPDLV�$/6�H�&7/��RX�HP�UHODomR�DR�WUDWDPHQWR��3RU�LVVR�RV�

GDGRV�QmR�HVWmR�DSUHVHQWDGRV�DTXL�

���� 3URWHtQD�&DUERQLODGD

8PDV� GDV� PRGLILFDo}HV� HP� TXH� DV� SURWHtQDV SRGHP� VRIUHU TXDQGR� VmR� R[LGDGDV� p� D�

IRUPDomR� GH� JUXSRV� FDUERQLOD�� (VWHV� JUXSRV� UHDWLYRV� SRGHP� VH� RULJLQDU� GD� R[LGDomR� GLUHWD� GH�

UHVtGXRV�GH�DPLQRiFLGRV��KLGUyOLVH�GD�FDGHLD�SULQFLSDO SRU�DWDTXH�UDGLFDODU��DGLo}HV�GH�0LFKDHO�

�FLVWHtQD�� OLVLQD�H�KLVWLGLQD�VmR�QXFOHyILORV�SDUD�DWDFDU�DOGHtGRV��H�JOLFDomR�DWUDYpV�GH�DGLomR�GH�

SURGXWRV�GH�R[LGDomR�GH�Do~FDUHV�jV�SURWHtQDV��&RORPER�HW�DO����������3RUWDQWR�QtYHLV�GH�SURWHtQD�

FDUERQLODGD�VmR XWLOL]DGRV�FRPR LQGLFDGRUHV�GR�HVWDGR�UHGR[�GH�XP�GHWHUPLQDGR�PLFURDPELHQWH�

ELROyJLFR� (P�WUDEDOKR�DQWHULRU�$QGUXV�HW�DO���$QGUXV��)OHFN��*XUQH\��	�+DOO������� PRVWUDUDP�

TXH�D�FRQFHQWUDomR�GH�SURWHtQD�FDUERQLODGD�p�PDLRU�QD�PHGXOD�GH�DQLPDLV� WUDQVJrQLFRV�PRGHOR�

SDUD�$/6� �62'�*��$�� GR� TXH� HP� DQLPDLV� VHOYDJHQV�� (VWHV� DXWRUHV� REVHUYDUDP� XPD� GLIHUHQoD�

FHUFD�GH�GXDV�YH]HV�PDLRU�QRV�DQLPDLV�$/6�QR�SULPHLUR�PrV�GH�YLGD��-i�DRV�����GLDV��LGDGH�TXH�

RV�DQLPDLV�$/6� Mi�HVWmR�EDVWDQWH�DIHWDGRV�SHOD�GRHQoD��R�FRQWH~GR�GH�SURWHtQD�FDUERQLODGD� IRL�

VHLV�YH]HV�PDLRU�HP�UHODomR�DRV�DQLPDLV�VHOYDJHQV��

2V�QtYHLV�GH�SURWHtQD�FDUERQLODGD�IRUDP�PHGLGRV�HP�ItJDGR�H�P~VFXOR�GRV�UDWRV FRQIRUPH�

D�PHWRGRORJLD�GHVFULWD�QR�LWHP����� $�SDUWH�H[SHULPHQWDO�IRL�FRQGX]LGD�PDMRULWDULDPHQWH�SHOD�SyV�

GRXWRUDQGD�$QD�+HOHQD�6DOHV� (P�P~VFXOR IRL�REVHUYDGR�DXPHQWR�GD�FRQFHQWUDomR�GH�SURWHtQD�

FDUERQLODGD�QRV�DQLPDLV�$/6�HP�UHODomR�DRV�DQLPDLV�FRQWUROH��&7/� �)LJXUD�����%��

2�WUDWDPHQWR�FRP�FDUQRVLQD�UHVXOWRX�HP�GLPLQXLomR�GR�WRWDO�GH�SURWHtQDV�FDUERQLODGDV�HP�

DQLPDLV� WUDQVJrQLFRV�� WDQWR� HP ItJDGR�TXDQWR� HP�P~VFXOR� �)LJXUD� ������(P� ItJDGR R HIHLWR� GH�

GLPLQXLomR GH� SURWHtQDV� FDUERQLODGDV SHOD� FDUQRVLQD� IRL� REVHUYDGR� WDPEpP� QRV� DQLPDLV�



��

VHOYDJHQV��LQGLFDQGR�TXH�R�GLSHSWtGHR�SRGH�WHU�HIHLWR�SURWHWRU�HP�FRQGLo}HV�GH�HVWUHVVH�R[LGDWLYR�

QmR�FU{QLFDV��

2V� QtYHLV� GHWHFWDGRV� GH� SURWHtQD� FDUERQLODGD� IRUDP� PDLRUHV� HP� P~VFXOR� GR� TXH� HP�

ItJDGR �)LJXUD������� LQGLFDQGR�TXH�R�HVWUHVVH�R[LGDWLYR�GHYH�HVWDU�PDLV�DFHQWXDGR�HP�P~VFXOR��

,VVR�HVWi�GH�DFRUGR�FRP�D�DWXDO�FRPSUHHQVmR�GD�GRHQoD��FXMR�SULQFLSDO�IHQ{PHQR�ELROyJLFR�p�D�

PRUWH�GRV�QHXU{QLRV�PRWRUHV� ,QIHOL]PHQWH�QmR�IRL�SRVVtYHO�GHWHFWDU�D�FRQFHQWUDomR�GH�SURWHtQDV�

FDUERQLODGDV�HP�PHGXOD�H�FpUHEUR��

)LJXUD� ���� &RQFHQWUDomR� GH� 3URWHtQDV� &DUERQLODGDV� HP� �$�� )tJDGR� H� �%�� 0~VFXOR�� �$�� 


� *UXSRV� VmR�
VLJQLILFDWLYDPHQWH�GLIHUHQWHV�GH�DFRUGR�FRP�R�WHVWH�QmR�SDUDPpWULFR�0DQQ�:KLWQH\�WHVW��3����������2V�JUXSRV�&7/�
H�$/6�QmR�DSUHVHQWDUDP�GLIHUHQoD�VLJQLILFDWLYD� �%� 

 *UXSRV�VmR�VLJQLILFDWLYDPHQWH�GLIHUHQWHV�GH�DFRUGR�FRP�R�
WHVWH�QmR�SDUDPpWULFR�0DQQ�:KLWQH\�WHVW��3��������� 2V�JUXSRV�&7/�H�$/6��EHP�FRPR�RV�JUXSRV�&7/�&DU�H�$/6�
&DU�QmR�DSUHVHQWDUDP�GLIHUHQoD�VLJQLILFDWLYD�HQWUH�HOHV�

&DUERQLODomR�GH�HQ]LPDV�SRGH�GLPLQXLU�RX�DWp�PHVPR�H[WLQJXLU�VXD�DWLYLGDGH�FDWDOtWLFD��

3URWHtQDV�FRP�HVWH WLSR�GH�PRGLILFDomR�WDPEpP�SRGHP�IRUPDU�DJUHJDGRV�GH�DOWR�SHVR�PROHFXODU��



��

TXH�VmR�PHQRV�VXVFHWtYHLV D�GHJUDGDomR�SRU�SURWHDVVRPD��SRGHQGR�DWp�PHVPR�LQLELU�D�IXQomR�GH�

SURWHDVHV �1\VWU|P�� ������� 2V� DJUHJDGRV� SURWHLFRV� VmR� Wy[LFRV� H� HVWmR� DVVRFLDGRV� j� YiULDV�

GRHQoDV�QHXURGHJHQHUDWLYDV��LQFOXVLYH�$/6���

1RVVRV� GDGRV� VXVWHQWDP� D� KLSyWHVH� GH� TXH�$/6� p� XPD� GRHQoD� FRP� XP�GHVEDODQoR� QR�

HTXLOtEULR�UHGR[��SULQFLSDOPHQWH�HP�P~VFXOR��LQGLFD�TXH�R�WUDWDPHQWR�FRP�DQWLR[LGDQWHV�FRPR�D�

FDUQRVLQD� SRGHP� FRUULJLU� R� GHVHTXLOtEULR�� H� VXJHUH� XP�PHFDQLVPR� SDUD� R� GHVHQYROYLPHQWR� GH�

$/6� HVSRUiGLFD�� DWUDYpV� GD� IRUPDomR� GH� DJUHJDGRV� SURWHLFRV� GHYLGR� D� FDUERQLODomR�� 'H� IDWR��

/LQDUHV� HW� DO�� �/LQDUHV� HW� DO��� ����� PRVWUDUDP TXH�R� WUDWDPHQWR� FRP� WHPSRO HP� UDWRV�PRGHOR�

$/6 UHGX]LX� RV� QtYHLV� GH� K62'*��$� FDUERQLODGD� HP� UHODomR� DRV� DQLPDLV�$/6� QmR� WUDWDGRV�� H�

HVWHQGHX�PRGHUDGDPHQWH�R�WHPSR�GH�YLGD�GRV�DQLPDLV�VXJHULQGR�TXH�QLWUy[LGRV�FtFOLFRV�WHULDP�

SDSHO�DQWLR[LGDQWH�HP�$/6�



��

���&21&/86®(6

1R� SUHVHQWH HVWXGR� RV� QtYHLV GH� FDUQRVLQD� OLYUH�� DGXWRV� FDUQRVLQD�DOGHtGRV� DGXWRV� GH�

'1$�DOGHtGRV��OHV}HV�REWLGDV�SRU�R[LGDomR�QR�'1$��H�GH�SURWHtQD�FDUERQLODGD IRUDP�DQDOLVDGRV�

HP�WHFLGRV GH�UDWRV�FRQWUROH�H�UDWRV�WUDQVJrQLFRV�62'*��$ PRGHOR�SDUD�$/6�

3DUD� LVVR� XP� PpWRGR� EDVHDGR� HP� +3/&�06�06� IRL� RWLPL]DGR� SDUD� D� TXDQWLILFDomR�

VLPXOWkQHD GH�TXDWUR DGXWRV�GH�'1$�H�XP�SURGXWR�GH�R[LGDomR�GD��¶�GHVR[LJXDQRVLQD�HP�XPD�

PHVPD�FRUULGD��(VVH�PpWRGR�SHUPLWLX�D�TXDQWLILFDomR�XOWUDVVHQVtYHO�GHVVHV�DGXWRV GH�'1$�HP�

UDWRV� WUDQVJrQLFRV� PRGHOR� SDUD� $/6� $SOLFDPRV� RXWUD� PHWRGRORJLD +3/&�06�06 WDPEpP�

EDVWDQWH�VHQVtYHO SDUD�D�DQiOLVH�GH�FDUQRVLQD�H�DGXWRV�GH�FDUQRVLQD�DOGHtGR�QRV�GLIHUHQWHV�WHFLGRV�

$�)LJXUD���� VXPDUL]D�RV�SULQFLSDLV� UHVXOWDGRV�REWLGRV�QHVVDV�DQiOLVHV��5HVXPLGDPHQWH��

RV� UDWRV� VXSOHPHQWDGRV� FRP� FDUQRVLQD� DSUHVHQWDUDP� QtYHLV� VLJQLILFDWLYDPHQWH� PHQRUHV� GH�

SURWHtQD� FDUERQLODGD HP� P~VFXOR� H� ItJDGR�� � (P� ItJDGR� IRUDP� YLVWRV� QtYHLV� PHQRUHV� GH� GRLV�

DGXWRV� GH�'1$� ��R[RG*XR� H��1��+2�SURSDQRG*XR� HP� DQLPDLV� VXSOHPHQWDGRV�� (P FpUHEUR

IRUDP�GHWHFWDGRV QtYHLV�PHQRUHV�GH���1��HG*XR��



��

)LJXUD����� 5HVXPR GRV�UHVXOWDGRV�REWLGRV�QHVWH�WUDEDOKR�GH�PHVWUDGR�

(VVHV� DGXWRV� GH� '1$� HVWmR� UHODFLRQDGRV� DR� HVWUHVVH� UHGR[�� EHP FRPR� RV� QtYHLV� GH�

SURWHtQD� FDUERQLODGD�� $� UHGXomR GHVWHV� SRWHQFLDLV� ELRPDUFDGRUHV� GH� HVWUHVVH� UHGR[� SURPRYLGD�

SHOD FDUQRVLQD�SRGH�DSRQWDU�SDUD�PHFDQLVPRV�DQWLR[LGDQWHV�GHVVD�PROpFXOD�

&RP� UHODomR� DRV� DGXWRV� FDUQRVLQD�DOGHtGRV�� IRL REVHUYDGR� VRPHQWH� QtYHLV�

VLJQLILFDWLYDPHQWH�PDLRUHV�GR�DGXWR�&$5�++(�QD�PHGXOD��DSRQWDQGR�SDUD�R�SDSHO�GD�FDUQRVLQD�

QD�GHWR[LILFDomR�GH�DOGHtGRV� UHDWLYRV� LQ�YLYR��$SHVDU�GH� WHUPRV�REVHUYDGR�DSHQDV�XP�DGXWR�GH�

&DUQRVLQD�DOGHtGR� DOWHUDGR�� p� D� SULPHLUD� YH]� TXH� HVVH� WLSR� GH� DGXWR� p� GHWHFWDGR�QR�PRGHOR� GH�

$/6�H�PHUHFH�LQYHVWLJDomR�IXWXUD�SDUD�XP�SRVVtYHO�HIHLWR�WHUDSrXWLFR�GHVVD�PROpFXOD�

(P� FRQFOXVmR�� RV� UHVXOWDGRV� DTXL� DSUHVHQWDGRV� LQGLFDP� DomR� DQWLR[LGDQWH� GD� FDUQRVLQD�

QRV�UDWRV�$/6�GLPLQXLQGR�DGXWRV�GH�'1$�H SRVVXLQGR DomR�GHWR[LILFDQWH DR VHTXHVWUDU ++(�QD�

PHGXOD�GRV�DQLPDLV�$/6�VXSOHPHQWDGRV�� 7DPEpP� VXJHUH� DGXWRV� GH� '1$� FRPR�

ELRPDUFDGRUHV�SDUD�SDWRORJLDV�UHODFLRQDGDV�DR�HVWUHVVH�UHGR[��FRPR�$/6�
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$OGLQL�� *��� &DULQL�� 0��� %HUHWWD�� *��� %UDGDPDQWH�� 6��� 	� )DFLQR�� 5�� 0�� �������� &DUQRVLQH� LV� D�

TXHQFKHU� RI� ��K\GUR[\�QRQHQDO�� 7KURXJK� ZKDW� PHFKDQLVP� RI� UHDFWLRQ"� %LRFKHPLFDO� DQG�

%LRSK\VLFDO� 5HVHDUFK� &RPPXQLFDWLRQV�� �������� ���±����� KWWSV���GRL�RUJ���������6�����

���;�����������

$OGLQL�� *��� 2ULROL�� 0��� &DULQL�� 0��� 	� )DFLQR�� 5�� 0�� �������� 3URILOLQJ� KLVWLGLQH�FRQWDLQLQJ�

GLSHSWLGHV� LQ� UDW� WLVVXHV� E\� OLTXLG� FKURPDWRJUDSK\�HOHFWURVSUD\� LRQL]DWLRQ� WDQGHP�

VSHFWURPHWU\�� -RXUQDO� RI� 0DVV� 6SHFWURPHWU\�� �������� ����±������

KWWSV���GRL�RUJ���������MPV����

$QGUXV��3��.���)OHFN��7��-���*XUQH\��0��(���	�+DOO��(��'����������3URWHLQ�2[LGDWLYH�'DPDJH�LQ�D�

7UDQVJHQLF� 0RXVH� 0RGHO� RI� )DPLOLDO� $P\RWURSKLF� /DWHUDO� 6FOHURVLV�� -RXUQDO� RI�

1HXURFKHPLVWU\����������±������KWWSV���GRL�RUJ���������M�������������������������[

$Q]HQEDFKHU�� 3��� 	� $Q]HQEDFKHURYi�� (�� �������� &\WRFKURPHV� 3���� DQG� PHWDEROLVP� RI�

[HQRELRWLFV��&HOOXODU�DQG�0ROHFXODU�/LIH�6FLHQFHV���������±����

$ULVWR\��0��&���6ROHU��&���	�7ROGUi��)�� ��������$�VLPSOH��IDVW�DQG�UHOLDEOH�PHWKRGRORJ\�IRU� WKH�

DQDO\VLV�RI�KLVWLGLQH�GLSHSWLGHV�DV�PDUNHUV�RI�WKH�SUHVHQFH�RI�DQLPDO�RULJLQ�SURWHLQV�LQ�IHHGV�

IRU� UXPLQDQWV�� )RRG� &KHPLVWU\�� ������� ���±�����

KWWSV���GRL�RUJ���������M�IRRGFKHP������������

$UWLROL��*��*���6DOH��&���	�-RQHV��5��/����������&DUQRVLQH�LQ�KHDOWK�DQG�GLVHDVH��(XURSHDQ�-RXUQDO�

RI�6SRUW�6FLHQFH�����������±����KWWSV���GRL�RUJ������������������������������

$XJXVWR�� 2�� ��������5DGLFDLV� /LYUHV� � ERQV�� PDXV� H� QDWXUDLV �ÒQLFD��� 6mR� 3DXOR�� 2ILFLQD� GH�

7H[WRV�
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%DED��6��3���+RHWNHU��-��'���0HUFKDQW��0���.OHLQ��-��%���&DL��-���%DUVNL��2��$���«�%KDWQDJDU��$��

��������5ROH�RI�DOGRVH�UHGXFWDVH�LQ�WKH�PHWDEROLVP�DQG�GHWR[LILFDWLRQ�RI�FDUQRVLQH�DFUROHLQ�

FRQMXJDWHV�� -RXUQDO� RI� %LRORJLFDO� &KHPLVWU\�� ��������� �����±�������

KWWSV���GRL�RUJ���������MEF�0����������

%DQGD��'��0���1XxH]��1��1���%XUQVLGH��0��$���%UDGVKDZ��.��0���	�'DYLG��6��6����������5HSDLU�RI�

��R[R*�$�PLVPDWFKHV�E\�WKH�087<+�JO\FRV\ODVH��0HFKDQLVP��PHWDOV�DQG�PHGLFLQH��)UHH�

5DGLFDO� %LRORJ\� DQG� 0HGLFLQH�� ����1RYHPEHU� ������� ���±�����

KWWSV���GRL�RUJ���������M�IUHHUDGELRPHG������������

%DUEHU��6��&���	�6KDZ��3��-����������2[LGDWLYH�VWUHVV�LQ�$/6��.H\�UROH�LQ�PRWRU�QHXURQ�LQMXU\�DQG�

WKHUDSHXWLF� WDUJHW�� )UHH� 5DGLFDO� %LRORJ\� DQG� 0HGLFLQH�� ������� ���±�����

KWWSV���GRL�RUJ���������M�IUHHUDGELRPHG������������

%DUERVD�� /LYHD� )��� &HUTXHLUD�� )�� 0��� 0DFHGR�� $�� )�� $��� *DUFLD�� &�� &�� 0��� $QJHOL�� -�� 3�� )���

6FKXPDFKHU�� 5�� ,��� «� 0HGHLURV�� 0�� +�� *�� �������� ,QFUHDVHG� 62'�� DVVRFLDWLRQ� ZLWK�

FKURPDWLQ��'1$�GDPDJH��S���DFWLYDWLRQ��DQG�DSRSWRVLV�LQ�D�FHOOXODU�PRGHO�RI�62'��OLQNHG�

$/6�� %LRFKLPLFD� HW� %LRSK\VLFD� $FWD� � 0ROHFXODU� %DVLV� RI� 'LVHDVH�� ��������� ���±�����

KWWSV���GRL�RUJ���������M�EEDGLV������������

%DUERVD��/tYHD�)XMLWD��*DUFLD��&��&��0���'L�0DVFLR��3���	�'H�0HGHLURV��0��+��*����������'1$�

R[LGDWLRQ�� VWUDQG�EUHDNV� DQG� HWKHQR�DGGXFWV� IRUPDWLRQ� SURPRWHG� E\� &X�� =Q�VXSHUR[LGH�

GLVPXWDVH�+�2�� LQ� WKH� SUHVHQFH� DQG� DEVHQFH� RI� ELFDUERQDWH��'DOWRQ�7UDQVDFWLRQV�� ����±

������KWWSV���GRL�RUJ���������E������I

%DUVNL��2��$���;LH��=���%DED��6��3���6LWKX��6��'���$JDUZDO��$���&DL��-���«�6ULYDVWDYD��6�� ��������

'LHWDU\� FDUQRVLQH� SUHYHQWV� HDUO\� DWKHURVFOHURWLF� OHVLRQ� IRUPDWLRQ� LQ� DSROLSRSURWHLQ� H�QXOO�

PLFH�� $UWHULRVFOHURVLV�� 7KURPERVLV�� DQG� 9DVFXODU� %LRORJ\�� ������� ����±������

KWWSV���GRL�RUJ���������$79%$+$�����������
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%LVSR��9�� GD� 6�� �������� ,QYHVWLJDomR� GRV�PHFDQLVPRV� ELROyJLFRV� GH� GHWR[LILFDomR� GH� DOGHtGRV�

D�E� LQVDWXUDGRV�HP�UDWRV�62'�*��$�PRGHOR�SDUD�$/6��8QLYHUVLGDGH�GH�6mR�3DXOR�

%LVSR�� 9�� 6��� &DPSRV�� ,�� 3�� GH� $��� 'L� 0DVFLR�� 3��� 	�0HGHLURV�� 0�� +�� *�� �������� 6WUXFWXUDO�

(OXFLGDWLRQ� RI� D� &DUQRVLQH�$FUROHLQ� $GGXFW� DQG� LWV� 4XDQWLILFDWLRQ� LQ� +XPDQ� 8ULQH�

6DPSOHV��6FLHQWLILF�5HSRUWV����-DQXDU\����±���KWWSV���GRL�RUJ���������VUHS�����

%ODLU�� ,�� $�� �������� '1$� $GGXFWV� ZLWK� /LSLG� 3HUR[LGDWLRQ� 3URGXFWV�� -RXUQDO� RI� %LRORJLFDO�

&KHPLVWU\����������������±�������KWWSV���GRL�RUJ���������MEF�5���������

%ODVFR�� +��� 9H\UDW�'XUHEH[�� &��� %RFFD�� &��� 3DWLQ�� )��� 9RXUF¶+�� 3��� .RXDVVL� 1]RXJKHW�� -��� «�

5H\QLHU��3�� ��������/LSLGRPLFV�5HYHDOV�&HUHEURVSLQDO�)OXLG�6LJQDWXUHV� RI�$/6��6FLHQWLILF�

5HSRUWV���������±����KWWSV���GRL�RUJ���������V�����������������

%ROG\UHY�� $�� $��� $OGLQL�� *��� 	� 'HUDYH�� :�� �������� 3K\VLRORJ\� DQG� 3DWKRSK\VLRORJ\� RI�

&DUQRVLQH�� 3K\VLRORJLFDO� 5HYLHZV�� ������� ����±������

KWWSV���GRL�RUJ���������SK\VUHY�����������

%ROG\UHY��$���)HGRURYD��7���6WHSDQRYD��0���'REURWYRUVND\D��,���.R]ORYD��(���%ROGDQRYD��1���«�

,OODULRVKNLQ�� 6�� �������� &DUQRVLQH� LQFUHDVHV� HIILFLHQF\� RI� '23$� WKHUDS\� RI� 3DUNLQVRQ¶V�

GLVHDVH�� $� SLORW� VWXG\�� 5HMXYHQDWLRQ� 5HVHDUFK�� ������� ���±�����

KWWSV���GRL�RUJ���������UHM����������

%R]]R��)���0LUUD��$���	�&DUUu��0��7�� ��������2[LGDWLYH�VWUHVV�DQG�PLWRFKRQGULDO�GDPDJH� LQ� WKH�

SDWKRJHQHVLV� RI� $/6�� 1HZ� SHUVSHFWLYHV�� 1HXURVFLHQFH� /HWWHUV�� ����� �±���

KWWSV���GRL�RUJ���������M�QHXOHW������������

%XUURZV��&��-���	�0XOOHU��-��*�� ��������2[LGDWLYH�1XFOHREDVH�0RGLILFDWLRQV�/HDGLQJ� WR�6WUDQG�

6FLVVLRQ��&KHPLFDO�5HYLHZV�������������±������KWWSV���GRL�RUJ���������FU������V

&DUYDOKR��9��+���2OLYHLUD��$��+��6���GH�2OLYHLUD��/��)���GD�6LOYD��5��3���'L�0DVFLR��3���*XDODQR��%���

«� 0HGHLURV�� 0�� +�� *�� �������� ([HUFLVH� DQG� ȕ�DODQLQH� VXSSOHPHQWDWLRQ� RQ� FDUQRVLQH�
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DFUROHLQ� DGGXFW� LQ� VNHOHWDO� PXVFOH�� 5HGR[� %LRORJ\�� ���-XQH��� ���±�����

KWWSV���GRL�RUJ���������M�UHGR[������������

&DUYDOKR��9��0���$VDKDUD��)���'L�0DVFLR��3���'H�$UUXGD�&DPSRV��,��3���&DGHW��-���	�0HGHLURV��0��

+�� *�� �������� 1RYHO� ��1��HWKHQR��¶�GHR[\DGHQRVLQH� DGGXFWV� IURP� OLSLG� SHUR[LGDWLRQ�

SURGXFWV�� &KHPLFDO� 5HVHDUFK� LQ� 7R[LFRORJ\�� ������� ���±�����

KWWSV���GRL�RUJ���������W[�������

&DUYDOKR��9� 0���'L�0DVFLR��3���'H�$UUXGD�&DPSRV��,��3���'RXNL��7���&DGHW��-���	�0HGHLURV��0��

+�� *�� �������� )RUPDWLRQ� RI� ��1��HWKHQR��¶�GHR[\DGHQRVLQH� DGGXFWV� E\� WUDQV�WUDQV�����

GHFDGLHQDO�� &KHPLFDO� 5HVHDUFK� LQ� 7R[LFRORJ\�� ������� ����±������

KWWSV���GRL�RUJ���������W[�������

&KDUFRW��-��0���	�-RIIUR\��$����������'HX[�FDV�G¶DWURSKLH�PXVFXODLUH�SURJUHVVLYH�DYHF�OpVLRQV�GH�

OD�VXEVWDQFH�JULVH�HW�GHV�IDLVFHDX[�DQWpUR�ODWpUDX[�GH�OD�PRHOOH�pSLQLqUH��$UFK�3K\VLRO�1RUP�

3DWKRO��������������

&ORVH��'��0���	�:DUGPDQ��3�� ��������&DOFXODWLRQV�RI� WKH�(QHUJHWLFV�RI�2[LGDWLRQ�RI�$TXHRXV�

1XFOHRVLGHV� DQG� WKH� (IIHFWV� RI� 3URWRWURSLF� (TXLOLEULD�� -RXUQDO� RI� 3K\VLFDO� &KHPLVWU\� $��

�������������±������KWWSV���GRL�RUJ���������DFV�MSFD��E�����

&RORPER�� *��� &OHULFL��0��� *DUDYDJOLD��0�� (��� *LXVWDULQL�� '��� 5RVVL�� 5���0LO]DQL�� $���	�'DOOH�

'RQQH�� ,�� ��������$� VWHS�E\�VWHS�SURWRFRO� IRU� DVVD\LQJ�SURWHLQ� FDUERQ\ODWLRQ� LQ�ELRORJLFDO�

VDPSOHV��-RXUQDO�RI�&KURPDWRJUDSK\�%��$QDO\WLFDO�7HFKQRORJLHV�LQ�WKH�%LRPHGLFDO�DQG�/LIH�

6FLHQFHV�����������±�����KWWSV���GRL�RUJ���������M�MFKURPE������������

&RORVLPR�� (��$���	�*LROR�� 6��5�� ��������$QiOLVH� GH� 6REUHYLYrQFLD�$SOLFDGD ��D UHLPSUH��� 6mR�

3DXOR��$%(�� 352-(72�),6+(5�

'¶$PEURVL�� 1��� &R]]ROLQR�� 0��� 	� &DUUu�� 0�� 7�� �������� 1HXURLQIODPPDWLRQ� LQ� $P\RWURSKLF�

/DWHUDO�6FOHURVLV��5ROH�RI�5HGR[� �G\V�5HJXODWLRQ��$QWLR[LGDQWV�	�5HGR[�6LJQDOLQJ���������
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DUV������������KWWSV���GRL�RUJ���������DUV����������

'¶$PLFR��(���)DFWRU�/LWYDN��3���6DQWHOOD��5��0���	�0LWVXPRWR��+����������&OLQLFDO�SHUVSHFWLYH�RQ�

R[LGDWLYH� VWUHVV� LQ� VSRUDGLF� DP\RWURSKLF� ODWHUDO� VFOHURVLV�� )UHH� 5DGLFDO� %LRORJ\� DQG�

0HGLFLQH���������±�����KWWSV���GRL�RUJ���������M�IUHHUDGELRPHG������������

'H�&RXUWHQ��%���-DNXERYD��0���'H�&RXUWHQ��0��3��-���.XNXURYD��,��-���9DOORYD��6���.UXPSROHF��3���

«�8NURSFRYD�� %�� �������� (IIHFWV� RI� FDUQRVLQH� VXSSOHPHQWDWLRQ� RQ� JOXFRVH� PHWDEROLVP��

3LORW�FOLQLFDO�WULDO��2EHVLW\�������������±������KWWSV���GRL�RUJ���������RE\������

'L�0DVFLR��3���0DUWLQH]��*��5���0L\DPRWR��6���5RQVHLQ��*��(���0HGHLURV��0��+��*���	�&DGHW��-�

�������� 6LQJOHW� PROHFXODU� R[\JHQ�� '�VVHOGRUI� � 6mR� 3DXOR�� WKH� %UD]LOLDQ� FRQQHFWLRQ��

$UFKLYHV� RI� %LRFKHPLVWU\� DQG� %LRSK\VLFV�� ����� ���±�����

KWWSV���GRL�RUJ���������M�DEE������������

'L�0DVFLR��3���0DUWLQH]��*��5���0L\DPRWR��6���5RQVHLQ��*��(���0HGHLURV��0� +��*���	�&DGHW��-��

�������� 6LQJOHW� 0ROHFXODU� 2[\JHQ� 5HDFWLRQV� ZLWK� 1XFOHLF� $FLGV�� /LSLGV�� DQG� 3URWHLQV�

>5HYLHZ�DUWLFOH@�� &KHPLFDO� 5HYLHZV�� �������� ����±������

KWWSV���GRL�RUJ���������DFV�FKHPUHY��E�����

'XSXLV��/���&RUFLD��3���)HUJDQL��$���*RQ]DOH]�'H�$JXLODU��-��/���%RQQHIRQW�5RXVVHORW��'���%LWWDU��

5��� «� 0HLQLQJHU�� 9�� �������� '\VOLSLGHPLD� LV� D� SURWHFWLYH� IDFWRU� LQ� DP\RWURSKLF� ODWHUDO�

VFOHURVLV� V\PERO�� 1HXURORJ\�� �������� ����±������

KWWSV���GRL�RUJ������������ZQO��������������������

(6&2''�� *HGLN�� &�� 0��� 	� &ROOLQV�� $�� �������� (VWDEOLVKLQJ� WKH� EDFNJURXQG� OHYHO� RI� EDVH�

R[LGDWLRQ� LQ� KXPDQ� O\PSKRF\WH� '1$�� 5HVXOWV� RI� DQ� LQWHUODERUDWRU\� YDOLGDWLRQ� VWXG\��

)$6(%�-RXUQDO�����������±����KWWSV���GRL�RUJ���������IM��������IMH

)LDOD��(��6���&RQDZD\��&��&���	�0DWKLV��-��(����������2[LGDWLYH�'1$�DQG�51$�'DPDJH�LQ�WKH�

/LYHUV�RI�6SUDJXH�'DZOH\�5DWV�7UHDWHG�ZLWK�WKH�+HSDWRFDUFLQRJHQ���1LWURSURSDQH��&DQFHU�
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5HVHDUFK��������������±�����

)RXDG��$��$���4XWXE��+��2���$O�5DVKHG��$��6���	�$O�0HOKLP��:��1����������7KHUDSHXWLF�HIIHFW�RI�

FDUQRVLQH�LQ�UDW�PRGHO�RI�H[SHULPHQWDO�OLYHU�FDUFLQRJHQHVLV��(QYLURQPHQWDO�7R[LFRORJ\�DQG�

3KDUPDFRORJ\�����)HEUXDU\�����±����KWWSV���GRL�RUJ���������M�HWDS������������

)UHLWDV�� )�� 3�� �������� ,QYHVWLJDomR� GH� 3RWHQFLDLV� %LRPDUFDGRUHV� 5HGR[� ± 8P� HQIRTXH� HP�

DOGHtGRV�H�VHXV�SURGXWRV��8QLYHUVLGDGH�GH�6mR�3DXOR�

)ULMKRII�� -���:LQ\DUG��3��*���=DUNRYLF��1���'DYLHV��6��6���6WRFNHU��5���&KHQJ��'���«�*KH]]L��3��

�������� &OLQLFDO� 5HOHYDQFH RI� %LRPDUNHUV� RI� 2[LGDWLYH� 6WUHVV�� $QWLR[LGDQWV� 	� 5HGR[�

6LJQDOLQJ��������������±������KWWSV���GRL�RUJ���������DUV����������

*DUFLD��&��&��0���$QJHOL��-��3��)���)UHLWDV��)��3���*RPHV��2��)���'H�2OLYHLUD��7��)���/RXUHLUR��$��3��

0���«�0HGHLURV��0��+��*����������>��&�@�DFHWDOGHK\GH�SURPRWHV�XQHTXLYRFDO�IRUPDWLRQ�RI�

��� 1� ��SURSDQR��ƍ�GHR[\JXDQRVLQH� LQ� KXPDQ� FHOOV�� -RXUQDO� RI� WKH� $PHULFDQ� &KHPLFDO�

6RFLHW\���������������±������KWWSV���GRL�RUJ���������MD�������

*DVFR��6���=DUDJR]D��3���*DUFtD�5HGRQGR��$���&DOYR��$��&���	�2VWD��5����������,QIODPPDWRU\�DQG�

QRQ�LQIODPPDWRU\� PRQRF\WHV� DV� QRYHO� SURJQRVWLF� ELRPDUNHUV� RI� VXUYLYDO� LQ� 62'�*��$�

PRXVH� PRGHO� RI� $P\RWURSKLF� /DWHUDO� 6FOHURVLV�� 3/R6� 21(�� ������� �±����

KWWSV���GRL�RUJ���������MRXUQDO�SRQH��������

*HUVFKPDQ��5���*LOEHUW��'��/���1\H��6��:���'Z\HU��3���	�)HQQ��:��2����������2[\JHQ�SRLVRQLQJ�

DQG� ;�LUUDGLDWLRQ�� $� PHFKDQLVP� LQ� FRPPRQ�� 6FLHQFH�� ����������� ���±�����

KWWSV���GRL�RUJ���������VFLHQFH�������������

*XUQH\��0��(��� 3X��+���&KLX��$��<���'DO�&DQWR��0��&��� 3ROFKRZ��&� <���$OH[DQGHU��'��'���«�

6LGGLTXH�� 7�� ��������0RWRU� 1HXURQ�'HJHQHUDWLRQ� LQ�0LFH� 7KDW� ([SUHVV� D� +XPDQ� &X�=Q�

6XSHUR[LGH�'LVPXWDVH�0XWDWLRQ��6RXUFH��6FLHQFH��1HZ�6HULHV�����������±������5HWULHYHG�

IURP�KWWS���ZZZ�MVWRU�RUJ�VWDEOH����������&QKWWS���DERXW�MVWRU�RUJ�WHUPV
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+DOOLZHOO��%���	�*XWWHULGJH�� -��0��&�� ��������)UHH�5DGLFDOV� LQ�%LRORJ\�DQG�0HGLFLQH �)RXUWK���

2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�

+DPLOWRQ�� 0�� /��� *XR�� =��� )XOOHU�� &�� '��� 9DQ� 5HPPHQ�� +��� :DUG��:�� )��� $XVWDG�� 6�� 1���«�

5LFKDUGVRQ��$����������$�UHOLDEOH�DVVHVVPHQW�RI���R[R���GHR[\JXDQRVLQH�OHYHOV� LQ�QXFOHDU�

DQG�PLWRFKRQGULDO� '1$� XVLQJ� WKH� VRGLXP� LRGLGH� PHWKRG� WR� LVRODWH� '1$��1XFOHLF� $FLGV�

5HVHDUFK��������������±������KWWSV���GRL�RUJ���������QDU�����������

+DUPDQ��'�� ��������2ULJLQ� DQG� HYROXWLRQ� RI� WKH� IUHH� UDGLFDO� WKHRU\� RI� DJLQJ��$�EULHI� SHUVRQDO�

KLVWRU\�� ����������� %LRJHURQWRORJ\�� ������� ���±����� KWWSV���GRL�RUJ���������V����������

������

+H��/���+H��7���)DUUDU��6���-L��/���/LX��7���	�0D��;����������$QWLR[LGDQWV�0DLQWDLQ�&HOOXODU�5HGR[�

+RPHRVWDVLV� E\� (OLPLQDWLRQ� RI� 5HDFWLYH� 2[\JHQ� 6SHFLHV�� &HOOXODU� 3K\VLRORJ\� DQG�

%LRFKHPLVWU\������������±�����KWWSV���GRL�RUJ������������������

+HFKW�� 6�� 6���0F,QWHH�� (�� -��� 	�:DQJ��0�� �������� 1HZ�'1$� DGGXFWV� RI� FURWRQDOGHK\GH� DQG�

DFHWDOGHK\GH��7R[LFRORJ\�������±������±����KWWSV���GRL�RUJ���������6��������;����������

;

+HUFXODQR��%���7DPXUD��0���2KED��$���6KLPDWDQL��0���.XWVXQD��1���	�+LVDWVXQH��7�� ��������ȕ�

$ODQ\O�/�KLVWLGLQH�UHVFXHV�FRJQLWLYH�GHILFLWV�FDXVHG�E\�IHHGLQJ�D�KLJK�IDW�GLHW�LQ�D�WUDQVJHQLF�

PRXVH� PRGHO� RI� $O]KHLPHU¶V� GLVHDVH�� -RXUQDO� RI� $O]KHLPHU¶V� 'LVHDVH�� ���� ���±�����

KWWSV���GRL�RUJ���������-$'������������

+RGJVRQ�� (�� .��� 	� )ULGRYLFK�� ,�� �������� 7KH� ,QWHUDFWLRQ� RI� %RYLQH� (U\WKURF\WH� 6XSHUR[LGH�

'LVPXWDVH� ZLWK� +\GURJHQ� 3HUR[LGH�� ,QDFWLYDWLRQ� RI� WKH� (Q]\PH�� %LRFKHPLVWU\�� ��������

����±������KWWSV���GRL�RUJ���������EL�����D���

+RZODQG��'��6���/LX��-���6KH��<���*RDG��%���0DUDJDNLV��1��-���.LP��%���«�5RWKVWHLQ��-��'����������

)RFDO�ORVV�RI�WKH�JOXWDPDWH�WUDQVSRUWHU�($$7��LQ�D�WUDQVJHQLF�UDW�PRGHO�RI�62'��PXWDQW�



��

PHGLDWHG� DP\RWURSKLF� ODWHUDO� VFOHURVLV� �$/6��� 3URFHHGLQJV� RI� WKH� 1DWLRQDO� $FDGHP\� RI�

6FLHQFHV�������������±������KWWSV���GRL�RUJ���������SQDV����������

-HRQJ�� 0��6��� 	� .DQJ�� -��+�� �������� $FUROHLQ�� WKH� WR[LF� HQGRJHQRXV� DOGHK\GH�� LQGXFHV�

QHXURILODPHQW�/� DJJUHJDWLRQ�� %0%� 5HSRUWV�� ������� ���±�����

KWWSV���GRL�RUJ���������EPEUHS��������������

.DPDO��0�� $��� -LDQJ�� +��� +X�� <��� .HHS�� 5�� )��� 	� 6PLWK�� '�� (�� �������� � ,QIOXHQFH� RI� JHQHWLF�

NQRFNRXW� RI� 3HSW�� RQ� WKH� LQ� YLYR� GLVSRVLWLRQ� RI� HQGRJHQRXV� DQG� H[RJHQRXV� FDUQRVLQH� LQ�

ZLOG�W\SH� DQG� 3HSW�� QXOO� PLFH� �� $PHULFDQ� -RXUQDO� RI� 3K\VLRORJ\�5HJXODWRU\�� ,QWHJUDWLYH�

DQG� &RPSDUDWLYH� 3K\VLRORJ\�� �������� 5���±5�����

KWWSV���GRL�RUJ���������DMSUHJX�����������

.LP��0��<���.LP��(�� -���.LP��<���&KRL��&���	�/HH��%�� ��������(IIHFWV�RI�Į �OLSRLF�DFLG�DQG�/�

FDUQRVLQH�VXSSOHPHQWDWLRQ�RQ�DQWLR[LGDQW�DFWLYLWLHV�DQG�OLSLG�SURILOHV�LQ�UDWV�����������±����

.RZDOWRZVNL�� $�� -�� �������� 6WUDWHJLHV� WR� GHWHFW� PLWRFKRQGULDO� R[LGDQWV�� 5HGR[� %LRORJ\��

���'HFHPEHU����������������KWWSV���GRL�RUJ���������M�UHGR[������������

.ZLDWNRZVNL�� 6��� .LHUV]WDQ�� $��� 	� 'UR]DN�� -�� �������� %LRV\QWKHVLV� RI� &DUQRVLQH� DQG� 5HODWHG�

'LSHSWLGHV� LQ� 9HUWHEUDWHV�� &XUUHQW� 3URWHLQ� 	� 3HSWLGH� 6FLHQFH�� ������� ���±�����

KWWSV���GRL�RUJ����������������������������������

/LQDUHV��(���6HL[DV��/� 9���GRV�3UD]HUHV��-��1���/DGG��)��9��/���/DGG��$��$��%��/���&RSSL��$��$���	�

$XJXVWR�� 2�� �������� 7HPSRO� 0RGHUDWHO\� ([WHQGV� 6XUYLYDO� LQ� D� K62'�*��$� $/6� 5DW�

0RGHO� E\� ,QKLELWLQJ� 1HXURQDO� &HOO� /RVV�� 2[LGDWLYH� 'DPDJH� DQG� /HYHOV� RI� 1RQ�1DWLYH�

K62'�*��$�)RUPV��3/R6�21(��������KWWSV���GRL�RUJ���������MRXUQDO�SRQH��������

/RGRYLFL��0��� %LJDJOL�� (��� /XFHUL�� &���0DQQL�� (��0��� 	� =DLG��0�� �������� 3URWHFWLYH� (IIHFW� RI�

5HVYHUDWURO� DJDLQVW� 2[LGDWLRQ� 6WUHVV� ,QGXFHG� E\� ��1LWURSURSDQH� LQ� 5DW� /LYHU��

3KDUPDFRORJ\�	DPS��3KDUPDF\�������������±�����KWWSV���GRL�RUJ���������SS�����������



��

/RQJ�� (�� .��� 	� 3LFNOR��0�� -�� �������� 7UDQV���K\GUR[\���KH[HQDO�� D� SURGXFW� RI� Q��� IDWW\� DFLG�

SHUR[LGDWLRQ�� 0DNH� VRPH� URRP� +1(���� )UHH� 5DGLFDO� %LRORJ\� DQG� 0HGLFLQH�� ������� �±���

KWWSV���GRL�RUJ���������M�IUHHUDGELRPHG������������

/RQJ�� (�� .��� 5RVHQEHUJHU�� 7�� $��� 	� 3LFNOR�� 0�� -�� �������� (WKDQRO� ZLWKGUDZDO� LQFUHDVHV�

JOXWDWKLRQH�DGGXFWV�RI���K\GUR[\���KH[HQDO�EXW�QRW���K\GUR[\O���QRQHQDO�LQ�WKH�UDW�FHUHEUDO�

FRUWH[�� )UHH� 5DGLFDO� %LRORJ\� DQG� 0HGLFLQH�� ������� ���±�����

KWWSV���GRL�RUJ���������M�IUHHUDGELRPHG������������

/R3DFKLQ��5��0���	�*DYLQ��7����������0ROHFXODU�PHFKDQLVPV�RI�DOGHK\GH�WR[LFLW\��$�FKHPLFDO�

SHUVSHFWLYH�� &KHPLFDO� 5HVHDUFK� LQ� 7R[LFRORJ\�� ������� ����±������

KWWSV���GRL�RUJ���������W[�������

/RXUHLUR��$��3��0���'H�$UUXGD�&DPSRV��,��3���*RPHV��2��)���'L�0DVFLR��3���	�0HGHLURV��0��+��*��

�������� 6WUXFWXUDO� FKDUDFWHUL]DWLRQ� RI� GLDVWHUHRLVRPHULF� HWKDQR� DGGXFWV� GHULYHG� IURP� WKH�

UHDFWLRQ� RI� �ƍ�GHR[\JXDQRVLQH� ZLWK� WUDQV�WUDQV�����GHFDGLHQDO�� &KHPLFDO� 5HVHDUFK� LQ�

7R[LFRORJ\������������±�����KWWSV���GRL�RUJ���������W[�������

/RXUHLUR��$��3��0���'L�0DVFLR��3���*RPHV��2��)���	�0HGHLURV��0��+��*����������WUDQV�WUDQV�����

'HFDGLHQDO�LQGXFHG���1��HWKHQR��¶�GHR[\JXDQRVLQH�DGGXFW� IRUPDWLRQ��&KHPLFDO�5HVHDUFK�

LQ�7R[LFRORJ\������������±�����KWWSV���GRL�RUJ���������W[������K

/RXUHLUR�� $�� 3�� 0��� 0DVFLR�� 3�� 'L�� 	� 0HGHLURV�� 0�� +�� *�� �������� )RUPDomR� GH� $GXWRV�

([RFtFOLFRV�FRP�%DVHV�GH�'QD��,PSOLFDo}HV�HP�0XWDJrQHVH�H�&DUFLQRJrQHVH��0XWDJHQHVLV��

����������±����

/XQD��-���/RJURVFLQR��*���&RXUDWLHU��3���	�0DULQ��%����������&XUUHQW�LVVXHV�LQ�$/6�HSLGHPLRORJ\��

9DULDWLRQ� RI� $/6� RFFXUUHQFH� EHWZHHQ� SRSXODWLRQV� DQG� SK\VLFDO� DFWLYLW\� DV� D� ULVN� IDFWRU��

5HYXH�1HXURORJLTXH�������������±�����KWWSV���GRL�RUJ���������M�QHXURO������������

0DQXDO� GH� *DUDWLD� GD� 4XDOLGDGH� $QDOtWLFD ��D HGLomR��� �������� %UDVtOLD�� 0LQLVWpULR� GD�



��

$JULFXOWXUD��3HFXiULD�H�$EDVWHFLPHQWR��6'$���6HFUHWDULD�GH�'HIHVD�$JURSHFXiULD�

0DUWLQH]��*�� 5�� ��������*HUDomR� TXtPLFD� GH� R[LJrQLR����PROHFXODU� QR� HVWDGR� VLQJOHWH�� ��2��

��ǻJ��� H� HVWXGRV� GH� OHV}HV� HP� '1$ �8QLYHUVLGDGH� GH� 6mR� 3DXOR���

KWWSV���GRL�RUJ����������7���������WGH����������������

0DWVXPRWR��$���2NDGD��<���1DNDPLFKL��0���1DNDPXUD��0���7R\DPD��<���6REXH��*���«�2NDQR��+��

��������'LVHDVH�3URJUHVVLRQ�RI�+XPDQ�62'���*��$��7UDQVJHQLF�$/6�0RGHO�5DWV��-RXUQDO�

RI�1HXURVFLHQFH�5HVHDUFK����� ���±�����KWWSV���GRL�RUJ���������MQU

0F&RUG��-��0���	�)ULGRYLFK��,����������6XSHUR[LGH�'LVPXWDVH��$1�(1=<0,&�)81&7,21�)25�

(5<7+52&835(,1� �+(02&835(,1���7KH� -RXUQDO� RI� %LRORJLFDO�&KHPLVWU\�����������

����±������KWWSV���GRL�RUJ���������%�������������������������

0HGHLURV��0����������'1$�'DPDJH�E\�(QGRJHQRXV�DQG�([RJHQRXV�$OGHK\GHV��-RXUQDO�RI� WKH�

%UD]LOLDQ�&KHPLFDO�6RFLHW\�����������±����KWWSV���GRL�RUJ����������������������������

0HGLQDV��'��%���&HUFKLDUR��*���7ULQGDGH��'��)���	�$XJXVWR��2����������7KH�FDUERQDWH�UDGLFDO�DQG�

UHODWHG� R[LGDQWV� GHULYHG� IURP� ELFDUERQDWH� EXIIHU�� ,8%0%� /LIH�� ����±���� ���±�����

KWWSV���GRL�RUJ��������������������������

0RJKH��$���*KDUH��6���/DPRUHDX��%���0RKDPPDG��0���%DUYH��6���0F&ODLQ��&���	�-RVKL�%DUYH��6��

�������� 0ROHFXODU� PHFKDQLVPV� RI� DFUROHLQ� WR[LFLW\�� 5HOHYDQFH� WR� KXPDQ� GLVHDVH��

7R[LFRORJLFDO�6FLHQFHV�������������±�����KWWSV���GRL�RUJ���������WR[VFL�NIX���

0RUL\D�� 0�� �������� 6LQJOH�VWUDQGHG� VKXWWOH� SKDJHPLG� IRU� PXWDJHQHVLV� VWXGLHV� LQ� PDPPDOLDQ�

FHOOV����2[RJXDQLQH� LQ�'1$�LQGXFHV� WDUJHWHG�*ā&�ĺ�7ā$� WUDQVYHUVLRQV� LQ� VLPLDQ�NLGQH\�

FHOOV��3URFHHGLQJV� RI� WKH�1DWLRQDO� $FDGHP\� RI� 6FLHQFHV� RI� WKH�8QLWHG� 6WDWHV� RI� $PHULFD��

�����������±������KWWSV���GRL�RUJ���������SQDV����������

0RXUD��0��&���&DVXODUL��/��$���	�1RYDHV��0��5��&��*����������(WKQLF�DQG�GHPRJUDSKLF�LQFLGHQFH�

RI� DP\RWURSKLF� ODWHUDO� VFOHURVLV� �$/6�� LQ� %UD]LO�� $� SRSXODWLRQ� EDVHG� VWXG\��$P\RWURSKLF�



��

/DWHUDO� 6FOHURVLV DQG� )URQWRWHPSRUDO� 'HJHQHUDWLRQ�� ����±���� ���±�����

KWWSV���GRL�RUJ�KWWSV���GRL�RUJ������������������������������

1\VWU|P��7�� ��������5ROH�RI�R[LGDWLYH�FDUERQ\ODWLRQ� LQ�SURWHLQ�TXDOLW\�FRQWURO�DQG�VHQHVFHQFH��

(0%2�-RXUQDO�������������±������KWWSV���GRL�RUJ���������VM�HPERM��������

2¶%ULHQ��3���6LUDNL��$���	�6KDQJDUL��1����������$OGHK\GH�VRXUFHV��PHWDEROLVP��PROHFXODU�WR[LFLW\�

PHFKDQLVPV��DQG�SRVVLEOH�HIIHFWV�RQ�KXPDQ�KHDOWK��&ULWLFDO�5HYLHZV� LQ�7R[LFRORJ\���������

���±�����KWWSV���GRL�RUJ��������������������������

3DOPHU��5��0�� -��� )HUULJH��$��*���	�0RQFDGD�� 6�� ��������1LWULF� R[LGH� UHOHDVH� DFFRXQWV� IRU� WKH�

ELRORJLFDO� DFWLYLW\� RI� HQGRWKHOLXP�GHULYHG� UHOD[LQJ� IDFWRU�� 1DWXUH�� ����� ���±�����

KWWSV���GRL�RUJ�KWWSV���GRL�RUJ���������������D�

6DQFKH]��$QJpOLFD�%���*DUFLD��&��&��0���)UHLWDV��)��3���%DWLVWD��*��/���/RSHV��)��6���&DUYDOKR��9��

+���«�0HGHLURV��0��+��*����������'1$�$GGXFW�)RUPDWLRQ�LQ�WKH�/XQJV�DQG�%UDLQ�RI�5DWV�

([SRVHG� WR� /RZ� &RQFHQWUDWLRQV� RI� >� ��� &� �� @�$FHWDOGHK\GH�� &KHPLFDO� 5HVHDUFK� LQ�

7R[LFRORJ\������������±�����KWWSV���GRL�RUJ���������DFV�FKHPUHVWR[��E�����

6DQFKH]��$QJpOLFD�%LDQFKLQL����������0DSHDPHQWR�GH�DGXWRV�GH�'1$�H�LQYHVWLJDomR�GH�SRVVtYHLV�

ELRPDUFDGRUHV�GH�SROXLomR�XUEDQD��8QLYHUVLGDGH�GH�6mR�3DXOR�

6FKPLWW�� 1�� '��� 	� $JDU�� -�� 1�� �������� 3DUVLQJ� GLVHDVH�UHOHYDQW� SURWHLQ� PRGLILFDWLRQV� IURP�

HSLSKHQRPHQD��SHUVSHFWLYH�RQ�WKH�VWUXFWXUDO�EDVLV�RI�62'��PHGLDWHG�$/6��-RXUQDO�RI�0DVV�

6SHFWURPHWU\������������±�����KWWSV���GRL�RUJ���������MPV�����

6KLEDWD��1���<DPDGD�� 6���8FKLGD��.���+LUDQR��$��� 6DNRGD�� 6��� )XMLPXUD��+���«�.RED\DVKL��0��

��������$FFXPXODWLRQ�RI�SURWHLQ�ERXQG���K\GUR[\���KH[HQDO� LQ� VSLQDO� FRUGV� IURP�SDWLHQWV�

ZLWK� VSRUDGLF� DP\RWURSKLF� ODWHUDO� VFOHURVLV�� %UDLQ� 5HVHDUFK�� ������±���� ���±�����

KWWSV���GRL�RUJ���������M�EUDLQUHV������������

6LHV��+���%HUQGW��&���	�-RQHV��'��3����������2[LGDWLYH�6WUHVV��$QQX��5HY��%LRFKHP���������±�����



��

KWWSV���GRL�RUJ���������DQQXUHY�ELRFKHP

6LHV��+���	�&DGHQDV��(����������2[LGDWLYH�VWUHVV��GDPDJH�WR�LQWDFW�FHOOV�DQG�RUJDQV��3KLORV�7UDQV�

5� 6RF� /RQG� %� %LRO� 6FL��� ����������� ���±�����

KWWSV���GRL�RUJ�KWWSV���GRL�RUJ���������UVWE����������

6SLFNHWW�� &�� 0�� �������� 7KH� OLSLG� SHUR[LGDWLRQ� SURGXFW� ��K\GUR[\���QRQHQDO�� $GYDQFHV� LQ�

FKHPLVWU\� DQG� DQDO\VLV�� 5HGR[� %LRORJ\�� ������ ���±�����

KWWSV���GRL�RUJ���������M�UHGR[������������

6WXHUHQEXUJ��+��-���	�.XQ]H��.����������&RQFHQWUDWLRQV�RI�IUHH�FDUQRVLQH��D�SXWDWLYH�PHPEUDQH�

SURWHFWLYH�DQWLR[LGDQW��LQ�KXPDQ�PXVFOH�ELRSVLHV�DQG�UDW�PXVFOHV���������±����

7D\ORU�� -�� 3��� %URZQ�� 5�� +��� 	� &OHYHODQG�� '�� :�� �������� 'HFRGLQJ� $/6�� )URP� JHQHV� WR�

PHFKDQLVP��1DWXUH����������������±�����KWWSV���GRL�RUJ���������QDWXUH�����

7HXIHO��0���6DXGHN��9���/HGLJ��-��3���%HUQKDUGW��$���%RXODUDQG��6���&DUUHDX��$���«�6PLUQRYD��7��

�������� 6HTXHQFH� LGHQWLILFDWLRQ� DQG� FKDUDFWHUL]DWLRQ� RI� KXPDQ� FDUQRVLQDVH� DQG� D� FORVHO\�

UHODWHG� QRQ�VSHFLILF� GLSHSWLGDVH�� -RXUQDO� RI� %LRORJLFDO� &KHPLVWU\�� �������� ����±������

KWWSV���GRL�RUJ���������MEF�0���������

7UDXEH�� )��5��� 6FKLIIHUV�� 6��� ,ZDQ��.���.HOOQHU�� 6��� 6SDGD�� )���0�OOHU��0���	�&DUHOO��7�� ��������

,VRWRSH�GLOXWLRQ� PDVV� VSHFWURPHWU\� IRU� H[DFW� TXDQWLILFDWLRQ� RI� QRQFDQRQLFDO� '1$�

QXFOHRVLGHV��1DWXUH�3URWRFROV���������±�����KWWSV���GRL�RUJ���������V����������������

7UHW\DNRYD�� 1��� 9LOODOWD�� 3�� :��� 	� .RWDSDWL�� 6�� �������� 0DVV� 6SHFWURPHWU\� RI� 6WUXFWXUDOO\�

0RGLILHG�'1$��&KHPLFDO�5HYLHZV��������������±������KWWSV���GRL�RUJ���������FU������U

9DOHQWLQH��-��6���'RXFHWWH��3��$���	�3RWWHU��6��=����������&RSSHU�=LQF�6XSHUR[LGH�'LVPXWDVH�DQG�

$P\RWURSKLF� /DWHUDO� 6FOHURVLV�� $QQX�� 5HY�� %LRFKHP�� ���� ���±�����

KWWSV���GRL�RUJ���������DQQXUHY�ELRFKHP�����������������

:LOOLDPV��7��,���/\QQ��%��&���0DUNHVEHU\��:��5���	�/RYHOO��0��$����������,QFUHDVHG�OHYHOV�RI���



��

K\GUR[\QRQHQDO�DQG DFUROHLQ��QHXURWR[LF�PDUNHUV�RI�OLSLG�SHUR[LGDWLRQ��LQ�WKH�EUDLQ�LQ�0LOG�

&RJQLWLYH� ,PSDLUPHQW� DQG� HDUO\� $O]KHLPHU¶V� GLVHDVH�� 1HXURELRORJ\� RI� $JLQJ�� ���� ����±

������KWWSV���GRL�RUJ���������M�QHXURELRODJLQJ������������

:LQWHUERXUQ��&��&�� ��������5HFRQFLOLQJ� WKH�FKHPLVWU\� DQG�ELRORJ\�RI� UHDFWLYH�R[\JHQ� VSHFLHV��

1DWXUH�&KHPLFDO�%LRORJ\�����������±�����KWWSV���GRL�RUJ���������QFKHPELR���

:LQWHUERXUQ�� &�� &��� 9LVVHUV�� 0�� &�� 0��� 	� .HWWOH�� $�� -�� �������� 0\HORSHUR[LGDVH�� &XUUHQW�

2SLQLRQ�LQ�+HPDWRORJ\����������±����KWWSV���GRL�RUJ���������������������������������

;LH��=���%DED�� 6�� 3��� 6ZHHQH\��%��5���	�%DUVNL��2��$�� ��������'HWR[LILFDWLRQ� RI� DOGHK\GHV� E\�

KLVWLGLQH�FRQWDLQLQJ� GLSHSWLGHV�� )URP� FKHPLVWU\� WR� FOLQLFDO� LPSOLFDWLRQV�� &KHPLFR�

%LRORJLFDO�,QWHUDFWLRQV�������±��� ���±�����KWWSV���GRL�RUJ���������M�FEL������������

<LQ�� +��� ;X�� /��� 	� 3RUWHU�� 1�� $�� �������� )UHH� 5DGLFDO� /LSLG� 3HUR[LGDWLRQ�� 0HFKDQLVPV� DQG�

$QDO\VLV��&KHPLFDO�5HYLHZV���������������±������KWWSV���GRL�RUJ���������FU������]
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