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7UDEDOKR�GH�&XUVR�DSUHVHQWDGR�FRPR�UHTXLVLWR�
SDUFLDO� j� REWHQomR� GR� WtWXOR� GH� EDFKDUHO� HP�
(QJHQKDULD� 0HFkQLFD� GD� 8QLYHUVLGDGH� GR�
(VWDGR�GR�$PD]RQDV��8($�
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'HGLFR HVWH WUDEDOKR GH FXUVR DR PHX SDL

&ODXGLR�'XDUWH�6LOYD H PLQKD PmH

*LRFRQGD�%HUHQLFH�GH�$OPHLGD�&RUUrD SHOR FDULQKR H�DPRU�

GHGLFDGR�

SRLV D FDGD GHJUDX SRU�PLP�

DOFDQoDGR H HP WRGDV�DV�PLQKDV�FRQTXLVWDV

HVWLYHUDP VHPSUH DR PHX ODGR



$*5$'(&,0(1726

3DUD� HODERUDomR� H DSUHVHQWDomR� GHVWH� WUDEDOKR YiULDV� SHVVRDV PH� DMXGDUDP H PH�

DSRLDUDP� GH IRUPD LQFRQGLFLRQDO� H� DJUDGHFHU p R PtQLPR TXH HX SRVVR� ID]HU SDUD

GHPRQVWUDU�PLQKD�JUDWLGmR�

$JUDGHoR D WRGDV DV� SHVVRDV H HQWLGDGHV TXH� FRQWULEXtUDP� SDUD TXH� HX SXGHVVH

GHVHQYROYHU H� FRQFOXLU� HVWH� WUDEDOKR� ( IRUDP PXLWRV RV TXH� GH DOJXPD IRUPD� GLUHWD RX

LQGLUHWD��GHUDP HVVD FRQWULEXLomR�

1mR SRVVR�IXUWDU�PH D UHJLVWUDU R PHX�DJUDGHFLPHQWR DR�PHX�SDL�H�WDPEpP�SURIHVVRU

&ODXGLR�'XDUWH�6LOYD�� H� DRV� SURIHVVRUHV�$QW{QLR�.LHOLQJ� H� -RmR�(YDQJHOLVWD� GH HQJHQKDULD�

PHFkQLFD�� D�&RRUGHQDomR H DRV�PHXV FROHJDV GH FXUVR� FRP RV TXDLV SXGH� HVWDEHOHFHU�

XPD�FRQYLYrQFLD SHVVRDO H�LQWHOHFWXDO DR ORQJR GH WRGR�HVVH WHPSR�

$JUDGHoR�DLQGD�D�WRGDV�DV SHVVRDV�TXH��QD�8($��WRUQDUDP SRVVtYHO TXH HX SXGHVVH

ID]HU HVVH FXUVR H UHDOL]DU R PHX�WUDEDOKR�GH SHVTXLVD�

8P DJUDGHFLPHQWR PXLWR HVSHFLDO DR PHX FROHJD .HYHQ 6RDUHV��TXH�PH�FHGHX�WRGRV�

RV�HTXLSDPHQWRV�GH�PHGLomR�XVDGRV�QHVVH�WUDEDOKR�

$JUDGHoR DLQGD DRV PHXV IDPLOLDUHV� REULJDGRV D FRQYLYHU� FRP DV WHQV}HV�

LQFHUWH]DV� DQJ~VWLDV�� PRPHQWRV GH IUXVWUDomR H GH� GHVkQLPR� VXFHGHQGR�VH DR ORQJR GH

PHVHV H PHVHV GH HVWXGR� H��SRU�FHUWR� DIHWDQGR�RV GH DOJXP PRGR� $ HOHV GHGLFR D PLQKD

DOHJULD�SRU�FKHJDU�DR ILP GHVWH SHUFXUVR�

$ WRGRV HVWHV �H D� WRGRV DTXHOHV TXH� SRU� IDOKD PLQKD� QmR� IRUDP PHQFLRQDGRV� R

PHX PXLWR REULJDGR�



³e�PHOKRU�ODQoDU�VH�j�OXWD�HP�EXVFD�GR�WULXQIR�PHVPR�H[SRQGR�VH�DR�LQVXFHVVR��TXH�

IRUPDU�ILOD�FRP�RV�SREUHV�GH�HVStULWR��TXH�QHP�JR]DP�PXLWR�QHP�VRIUHP�PXLWR��(�YLYHP�

QHVVD�SHQXPEUD�FLQ]HQWD�VHP�FRQKHFHU�QHP�YLWyULD�QHP�GHUURWD´

�)UDQNOLQ�5RRVHYHOW�
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2�HOHYDGR� FUHVFLPHQWR� GDV� FLGDGHV� MXQWR� H� D� DXVrQFLD� GH� XP� SURMHWR� VpULR� GH� RFXSDomR�

XUEDQD� DIHWD� GLUHWDPHQWH� R� DTXHFLPHQWR� JOREDO�� 3RGH�VH� GL]HU� TXH� XPD� FRQVHTXrQFLD� GHVVH�

IHQ{PHQR� p� R� DFUpVFLPR� GD� WHPSHUDWXUD� GDV� FLGDGHV� JUDQGHV�� FDXVDGD� SHOD�Pi� VHOHomR� GRV�

PDWHULDLV�XVDGRV�QD�FRQVWUXomR�FLYLO��(VVH�IHQ{PHQR�SRGH�VHU�FKDPDGR�GH� LOKD�GH�FDORU�H�p�

FRUULTXHLUR�QDV�JUDQGHV�PHWUySROHV��

(P�iUHDV�RQGH�RFRUUH�D�LOKD�GH�FDORU��R�XVR�GH�DSDUHOKRV�FRQGLFLRQDGRUHV�GH�DU�p�FRPXP�

SDUD�JDUDQWLU�R�FRQIRUWR�WpUPLFR�GH�DPELHQWHV�IHFKDGRV�GHYLGR�D�DOWD�WHPSHUDWXUD��(QWUHWDQWR�

R�FRQVXPR�GH�HQHUJLD�HOpWULFD�VRPDGR�D�SURMHWRV�GH�FOLPDWL]DomR�LQDGHTXDGRV�SUHMXGLFDP�R�

XVXiULR�GR�DSDUHOKR�

(VWH� WUDEDOKR� WHP� SRU� REMHWLYR� SURSRU� XPD� IRUPD� GH� RWLPL]DU� SURMHWRV� GH� VLVWHPDV� GH�

FOLPDWL]DomR�XVDQGR�PDWHULDLV�LVRODQWHV��1R�FDVR�GHVWD�SHVTXLVD��XP�WLSR�HVSHFLDO�GH�WLQWD�VHUi�

XWLOL]DGD�SDUD�JHUDU�HVVD�RWLPL]DomR�GHVHMDGD��UHGX]LQGR�D�WD[D�GH�WUDQVIHUrQFLD�GH�FDORU�SDUD�

XP�DPELHQWH��H�WDPEpP�R�FRQVXPR�GH�HQHUJLD�

3$/$95$6� &+$9(��2WLPL]DU� LVRODQWHV��WLQWDV��WUDQVIHUrQFLD�GH�FDORU
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7KH� KLJK� JURZWK� RI� FLWLHV� DORQJ�ZLWK� WKH� DEVHQFH� RI� D� VHULRXV� XUEDQ� RFFXSDWLRQ� SURMHFW�

GLUHFWO\�DIIHFWV�JOREDO�ZDUPLQJ��,W�FDQ�EH�VDLG�WKDW�D�FRQVHTXHQFH�RI�WKLV�SKHQRPHQRQ�LV�WKH�

LQFUHDVH�RI�WKH�WHPSHUDWXUH�RI�WKH�ELJ�FLWLHV��FDXVHG�E\�WKH�SRRU�VHOHFWLRQ�RI�WKH�PDWHULDOV�XVHG�

LQ� WKH� FLYLO� FRQVWUXFWLRQ�� 7KLV� SKHQRPHQRQ� FDQ� EH� FDOOHG� DQ� LVODQG� RI� KHDW� DQG� LV�

FRPPRQSODFH�LQ�ODUJH�PHWURSROLVHV��

,Q�DUHDV�ZKHUH�WKH�KHDW�LVODQG�RFFXUV��WKH�XVH�RI�DLU�FRQGLWLRQHUV�LV�FRPPRQ�WR�HQVXUH�WKH�

WKHUPDO�FRPIRUW�RI�LQGRRU�HQYLURQPHQWV�GXH�WR�KLJK�WHPSHUDWXUH��+RZHYHU��WKH�FRQVXPSWLRQ�

RI�HOHFWULF�HQHUJ\�DGGHG�WR�LQDGHTXDWH�DLU�FRQGLWLRQLQJ�SURMHFWV� LV�GHWULPHQWDO� WR� WKH�XVHU�RI�

WKH�DSSOLDQFH��

7KH�REMHFWLYH�RI�WKLV�ZRUN�LV�WR�SURSRVH�D�ZD\�WR�RSWLPL]H�WKH�GHVLJQ�RI�DLU�FRQGLWLRQLQJ�

V\VWHPV�XVLQJ�LQVXODWLQJ�PDWHULDOV��,Q�WKH�FDVH�RI�WKLV�UHVHDUFK��D�VSHFLDO�W\SH�RI�SDLQW�ZLOO�EH�

XVHG�WR�JHQHUDWH�WKLV�GHVLUHG�RSWLPL]DWLRQ��UHGXFLQJ�WKH�KHDW�WUDQVIHU�UDWH�IRU�DQ�HQYLURQPHQW��

DV�ZHOO�DV�HQHUJ\�FRQVXPSWLRQ�

3$/$95$6� &+$9(��2SWLPL]DWLRQ��KHDW��WUDQVIHU��DLU�FRQGLWLRQLQJ�
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)LJXUD���± 0HFDQLVPRV�GH�7UDQVIHUrQFLD�GH�&DORU������������������������������������������������ ��

)LJXUD���± 7UDQVIHUrQFLD�GH�FDORU�SRU�FRQGXomR���������������������������������������������������� ��

)LJXUD���± (VTXHPD�GH�FRUUHQWHV�GH�FRQYHFomR����������������������������������������������������� ��

)LJXUD���± LQHUHQWHV�DR�FiOFXOR�GH�FDUJD�WpUPLFD��������������������������������������������������� ��

)LJXUD���± 7LSRORJLD�GH�DOJXPDV�FDUJDV�WpUPLFDV�������������������������������������������������� ��

)LJXUD���± ,QWHUDo}HV�WpUPLFDV�GR�KRPHP�FRP R�DPELHQWH����������������������������������� ��

)LJXUD���± (VTXHPD�GR�IOX[R�GH�FDORU�SRU�XPD�VXSHUItFLH�FRPSRVWD�������������������� ��

)LJXUD���± (VSHFWUR�GH�UDGLDomR�HOHWURPDJQpWLFD��������������������������������������������������� ��

)LJXUD���± (VSHFWUR�GD�UDGLDomR�VRODU�������������������������������������������������������������������� ��

)LJXUD����± &RPSRUWDPHQWR�GD�UDGLDomR�VRODU�������������������������������������������������������� ��

)LJXUD����± (VTXHPD�GD�GLVWULEXLomR�GD�UDGLDomR�VRODU�HP�XPD�HGLILFDomR����������� ��

)LJXUD����± 7HPSHUDWXUDV�0i[LPDV�0pGLDV������������������������������������������������������������ ��

)LJXUD����± 7HPSHUDWXUDV�0tQLPDV�0pGLDV������������������������������������������������������������� ��

)LJXUD����± 8PLGDGHV�UHODWLYDV�PpGLDV�PHQVDLV�DR�ORQJR�GRV�~OWLPRV�VHLV�DQRV���� ��

)LJXUD����± 5DGLDomR�VRODU�JOREDO�PpGLD�DQXDO������������������������������������������������������� ��

)LJXUD����± (VTXHPD�GH�UHIOHWkQFLD�HVSHFXODU�H�GLIXVD�������������������������������������������� ��

)LJXUD����± 5HIOHWkQFLD�GH�VXSHUItFLHV�OLPSDV�H�VXMDV���������������������������������������������� ��

)LJXUD����± )RWR�GH�FkPHUD�LQIUDYHUPHOKD�GR�SLJPHQWR�FRQYHQFLRQDO�H�UHIOHWLYR�� ��

)LJXUD����± 3HUILO�GH�WHPSHUDWXUD�DR�ORQJR�GH�XP�GLD����K������������������������������������ ��

)LJXUD����± )OX[RJUDPD�GH�GHVHQYROYLPHQWR�GD�SHVTXLVD��������������������������������������� ��

)LJXUD����± 0RGHOR�GH�FREHUWXUD�SDUD�WHVWHV��&RWDV�HP�PHWURV������������������������������� ��

)LJXUD����± 7HOKD�GH�ILEURFLPHQWR��������������������������������������������������������������������������� ��

)LJXUD����± 3ODFD�GH�PDGHLUD�FRPSHQVDGD�������������������������������������������������������������� ��



)LJXUD����± 3DUDIXVR�GH�PDGHLUD������������������������������������������������������������������������������ ��

)LJXUD����± 0RGHORV�5HGX]LGRV�XWLOL]DGRV�QRV�(QVDLRV������������������������������������������ ��

)LJXUD����± 6HQVRU�GH�WHPSHUDWXUD�/0������������������������������������������������������������������ ��

)LJXUD����± 3ODFD�$UGXLQR�QDQR������������������������������������������������������������������������������� ��

)LJXUD����± $UGXLQR�XWLOL]DGR�SDUD�FROHWD�GH�GDGRV������������������������������������������������� ��

)LJXUD����± &yGLJR�XVDGR�SDUWH������������������������������������������������������������������������������ ��

)LJXUD����± &yGLJR�XVDGR�SDUWH������������������������������������������������������������������������������ ��

)LJXUD����± 3/;�'$4�HP�H[HFXomR����������������������������������������������������������������������� ��

)LJXUD����± 7HPSHUDWXUDV�GD�WHOKD�³QXD´����������������������������������������������������������������� ��

)LJXUD����± 7HPSHUDWXUDV�GD�WHOKD�SLQWDGD�VRPHQWH�GR�ODGR�H[WHUQR���������������������� ��

)LJXUD����± 7HPSHUDWXUDV�GD�WHOKD�SLQWDGD�GRV�GRLV�ODGRV��������������������������������������� ��

)LJXUD����± 7HOKD�GH�ILEURFLPHQWR�FRP���PP�GH�HVSHVVXUD������������������������������������ ��

)LJXUD����± 7HPSHUDWXUD�VRE�D�WHOKD�QmR�SLQWDGD���������������������������������������������������� ��

)LJXUD����± 7HPSHUDWXUD�VRE�D�WHOKD�SLQWDGD����������������������������������������������������������� ��

)LJXUD����± 7HOKD�GH�ILEURFLPHQWR�FRP���PP�GH�HVSHVVXUD������������������������������������ ��
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7DEHOD���± 9DORUHV�WtSLFRV�GH�FRHILFLHQWHV�GH�WUDQVIHUrQFLD�GH�FDORU��������������������� ��

7DEHOD���± 9DORUHV�GH�HPLVVLYLGDGH����������������������������������������������������������������������� ��

7DEHOD���± 7HPSHUDWXUDV�PpGLDV�Pi[LPDV�PHQVDLV����������������������������������������������� ��

7DEHOD���± 7HPSHUDWXUDV�PpGLDV�PtQLPDV�PHQVDLV������������������������������������������������ ��

7DEHOD���± 8PLGDGHV�5HODWLYDV�PpGLDV�PHQVDLV���������������������������������������������������� ��

7DEHOD���± 9DORUHV�WtSLFRV�GH�UHIOHWkQFLD���������������������������������������������������������������� ��

7DEHOD�� ± 0RGHOR�GH�GDGRV�FROHWDGRV������������������������������������������������������������������� ��

7DEHOD�� ± 7HPSHUDWXUDV�PpGLDV�GD�WHOKD�³QXD´���������������������������������������������������� ��

7DEHOD�� ± 7HPSHUDWXUDV�PpGLDV�GD�WHOKD�SLQWDGD�GR�ODGR�H[WHUQR������������������������ ��

7DEHOD��� ± 7HPSHUDWXUDV�PpGLDV�GD�WHOKD�SLQWDGD�GRV�GRLV�ODGRV�������������������������� ��

7DEHOD��� ± 5HODWyULR�GH�FDUJD�WpUPLFD�GR�+$3���������������������������������������������������� ��

7DEHOD��� ± &DUJD�WpUPLFD�GH�FDGD�WHOKD������������������������������������������������������������������ ��

7DEHOD��� ± &DUJD�WpUPLFD�WRWDO�GR�HVFULWyULR����������������������������������������������������������� ��
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$%17 $VVRFLDomR�%UDVLOHLUD�GH�1RUPDV�7pFQLFDV

+$3 &DUULHU�� +RXUO\�$QDO\VLV�3URJUDP�����
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��,1752'8d­2

2�FOLPD�TXHQWH�H�~PLGR�GD�UHJLmR�$PD]{QLFD�ID]�FRP�TXH�R�FRQGLFLRQDPHQWR�WpUPLFR�

�FOLPDWL]DomR�� VHMD� LQGLVSHQViYHO� SDUD� PDQWHU� UHFLQWRV� IHFKDGRV� VRE� FRQGLo}HV� FOLPiWLFDV�

DGHTXDGDV�DR�VHX�XVR��,VVR�VH�GHYH�j�ORFDOL]DomR�JHRJUiILFD�GD�$PD]{QLD��� UHJLmR�HTXDWRULDO��

RQGH� UDGLDomR� VRODU�� WHPSHUDWXUD� H�XPLGDGH�DWPRVIpULFD� HOHYDGD�HVWmR�SUHVHQWHV�TXDVH�R� DQR�

LQWHLUR�� 3RUWDQWR�� WRUQD�VH� FRQGLomR� TXDVH� REULJDWyULD� R� XVR� GH� FRQGLFLRQDGRUHV� GH� DU� HP�

UHVLGrQFLDV��SUpGLRV�H�LQG~VWULDV�

$�IXQomR�GRV�VLVWHPDV�GH�FOLPDWL]DomR�p�JHUDU�FRQGLo}HV�FOLPiWLFDV�LGHDLV�HP�UHFLQWRV�

IHFKDGRV�� GH� DFRUGR� FRP� DV� DWLYLGDGHV� QHOHV� GHVHQYROYLGDV�� D� ILP� GH� JDUDQWLU� PHOKRUHV�

FRQGLo}HV� SDUD� FRQIRUWR� KXPDQR� RX� SDUD� SURFHVVR� LQGXVWULDO�� 3DUD� LVVR�� RV� HTXLSDPHQWRV� GH�

FRQGLFLRQDPHQWR� GH� DU� GHYHP� VHU� FDSD]HV� GH� LQVHULU� RX� UHWLUDU� FDORU�� XPLGLILFDU� RX�

GHVXPLGLILFDU��UHQRYDU�H�SXULILFDU��ILOWUDU��R�DU�GRV�DPELHQWHV��'HVVD�IRUPD��RV�FRQGLFLRQDGRUHV�

GH�DU�GHYHP�VHU�WHFQLFDPHQWH�GLPHQVLRQDGRV�H�VHOHFLRQDGRV�GH�DFRUGR�FRP�DV�FDUDFWHUtVWLFDV�

LQWHUQDV�UHTXHULGDV�SHORV�DPELHQWHV�HP�IXQomR�GH�SHFXOLDULGDGHV�GDV�DWLYLGDGHV�GHVHQYROYLGDV�

QHVVHV�ORFDLV�

2�SURFHVVR�GH�VHOHomR�GR�FRQGLFLRQDGRU�GH�DU�VH�LQLFLD�FRP�R�FiOFXOR�GH�FDUJD�WpUPLFD�

GR�DPELHQWH�D�VHU�FOLPDWL]DGR��(VVH�FiOFXOR� OHYD�HP�FRQVLGHUDomR�IDWRUHV FOLPiWLFRV�H[WHUQRV�

DR� DPELHQWH�� FRQGLo}HV� FOLPiWLFDV� LQWHUQDV� UHTXHULGDV� GR� DPELHQWH�� GHWDOKHV� FRQVWUXWLYRV� GR�

UHFLQWR��FDUDFWHUtVWLFDV�GRV�PDWHULDLV�HPSUHJDGRV�QD�FRQVWUXomR�H�RXWUDV�FRQGLo}HV��1R�HQWDQWR��

D� FDUJD� WpUPLFD� WRWDO� SRGH� VH� WRUQDU� PXLWR� HOHYDGD� HP� IXQomR� GH� XPD� FRQVWUXomR� SUHGLDO�

LQDGHTXDGD�� R� TXH� LPSOLFDULD� QXP� FRQGLFLRQDGRU� GH� JUDQGH� FDSDFLGDGH� H� FRQVHTXHQWHPHQWH�

HOHYDGR�FRQVXPR�GH�HQHUJLD�HOpWULFD�

3RUWDQWR�� D� RWLPL]DomR� GRV� SURMHWRV� GH� FOLPDWL]DomR� GHYH� VHU� XPD� SUHRFXSDomR�

SULRULWiULD�GR�SURMHWLVWD���FDOFXOLVWD�

2� FRQKHFLPHQWR� GR� FOLPD�� DOLDGR� DR� GRV�PHFDQLVPRV� GH� WURFDV� GH� FDORU� H� GR�

FRPSRUWDPHQWR� WpUPLFR� GRV�PDWHULDLV�� SHUPLWH� XPD� FRQVFLHQWH� LQWHUYHQomR� GD�

DUTXLWHWXUD��LQFRUSRUDQGR�RV�GDGRV�UHODWLYRV�DR�PHLR�DPELHQWH�H[WHUQR�GH�PRGR�

D� DSURYHLWDU� R� TXH� R� FOLPD� DSUHVHQWD� GH� DJUDGiYHO� H� DPHQL]DU� VHXV� DVSHFWRV�

QHJDWLYRV��%$5526��������S�����

6HQGR�DVVLP��D�RWLPL]DomR�HP�VLVWHPDV�GH�UHIULJHUDomR�SDVVD�D�VHU�XP�DOYR�GH�HVWXGR�

PXLWR�UHOHYDQWH��WHQGR�D�XWLOL]DomR�GH�LVRODQWHV�WpUPLFRV�FRPR�XPD�GDV�IRUPDV�PDLV�VLPSOHV�GH�

UHGX]LU�D�FDUJD�WpUPLFD�



$�SDUWLU� GDV� GLYHUVDV� RSo}HV� GH� LVRODQWHV� WpUPLFRV� H[LVWHQWHV�� R� SURMHWLVWD� �� FDOFXOLVWD�

GHYH�VHOHFLRQDU�R�TXH�SURSRUFLRQH�D�PDLRU� UHGXomR�GH�FDUJD� WpUPLFD��$VVLP��DV� WLQWDV� WHUPR�

UHIOHWRUDV� RX� WHUPR�UHIOH[LYDV� VH� GHVWDFDP� FRPR� REMHWR� GH� DQiOLVH�� SRLV� SURSRUFLRQDP� XPD�

VLJQLILFDWLYD� UHGXomR� GD� FDUJD� WpUPLFD� GHFRUUHQWH� GD� UDGLDomR� VRODU� HP� VXSHUItFLHV� H[WHUQDV��

WHOKDGRV��SDUHGHV�H�SLVRV�H[WHUQRV��$OpP�GH�VHUHP�IDFLOPHQWH�PDQLSXODGDV��

3RU�ILP��D�XWLOL]DomR�GH�WLQWDV�WHUPR�UHIOHWRUDV�FRPR�IRUPD�GH�UHGXomR�GH�FDUJD�WpUPLFD�

VHUi�R�DOYR�GHVWH�SURMHWR��6HUmR�UHDOL]DGDV�VLPXODo}HV�HP�FRQGLo}HV�UHDLV�GH�IXQFLRQDPHQWR�GH�

XP�DPELHQWH�VXMHLWR�D�WRGDV�DV�FDUJDV�WpUPLFDV�H�SRU�ILP�DYHULJXDU�D�YLDELOLGDGH�GR�XVR�GHVVH�

LVRODQWH�WpUPLFR�SDUD�RV�ILQV�GH�UHGXomR�GH�FDUJD�WpUPLFD�H�GH�FRQVXPR�GH�HOHWULFLGDGH�

����352%/(0$7,=$d­2�(�+,3Ï7(6(6

2V�IDWRV�PHQFLRQDGRV�LPSOLFDP�QD�QHFHVVLGDGH�GH�FULWHULRVRV�SURMHWRV�GH�FOLPDWL]DomR��

$VVLP� VHQGR�� SURMHWRV� UHDOL]DGRV� VRE� FRQGLo}HV� LQDGHTXDGDV� LPSOLFDUmR� HP� VLVWHPDV� GH�

FOLPDWL]DomR� VXSHUGLPHQVLRQDGRV� H�� FRQVHTXHQWHPHQWH�� GH� HOHYDGR� FRQVXPR� GH� HQHUJLD�

HOpWULFD�

2�DXPHQWR�GD� WHPSHUDWXUD�H�D�QHFHVVLGDGH�GH�HFRQRPLD�GH�HQHUJLD�QRV�

~OWLPRV�DQRV�HVWLPXODP�R�GHVHQYROYLPHQWR�GH�QRYRV�SURGXWRV�YLVDQGR�PHOKRUDU�

R� FRQIRUWR� WpUPLFR� GDV� KDELWDo}HV�� 2� GHVHQYROYLPHQWR� GH� SURGXWRV� TXH� VH�

DGDSWHP�D�HVVD�QRYD�FRQGLomR��LPSRVWD�SHOR�PHLR�DPELHQWH�TXH�YLYHPRV�p�PXLWR�

LPSRUWDQWH�SDUD�GLPLQXLU�R�FRQVXPR�GH�HQHUJLD�H�RV�SLFRV�GH�GHPDQGD�HOpWULFD��

GHYLGR� DR� XVR� GH� DU� FRQGLFLRQDGR�� DOpP� GH� PHOKRUDU� R� FRQIRUWR� WpUPLFR� GRV�

XVXiULRV�GDV�HGLILFDo}HV��,.(0$768��������S����

3RU� LVVR�� IDOD�VH� PXLWR� HP� RWLPL]DomR� GH� SURMHWRV�� 0HGLDQWH� XPD� FRUUHWD� VHOHomR� H�

PDQLSXODomR� GH� LVRODQWHV� WpUPLFRV� p� SRVVtYHO� UHGX]LU� D� FDUJD� WpUPLFD� GH� XP� GHWHUPLQDGR�

DPELHQWH�H��FRP�LVVR��D�FDSDFLGDGH�GD�PiTXLQD�LQVWDODGD��

1R�kPELWR�GD�RWLPL]DomR�GH�SURMHWRV�GH�FOLPDWL]DomR�p�SRVVtYHO�GHVWDFDU�D�XWLOL]DomR�GH�

WLQWDV�WHUPR�UHIOHWRUDV��(VVH�WLSR�GH�WLQWD�WHP�D�FDSDFLGDGH�GH�UHIOHWLU�D�UDGLDomR��ID]HQGR�FRP�

TXH� D� VXSHUItFLH� SLQWDGD� DEVRUYD� PHQRV� FDORU�� 3HOR� IDWR� GH� VHUHP� WLQWDV�� VmR� GH� IiFLO�

PDQLSXODomR��$OpP�GLVVR�� DV�PDUFDV� GLVSRQtYHLV� QR�PHUFDGR�SURPHWHP� JUDQGHV� UHGXo}HV� GH�

WHPSHUDWXUD�GH�VXSHUItFLHV�HQVRODUDGDV��2�HVWXGR�SRGHUi�UHYHODU�VH�RV�UHVXOWDGRV�GD�DSOLFDomR�

GRV�UHYHVWLPHQWRV�WHUPR�UHIOH[LYRV�HVWmR�FRHUHQWHV�FRP�DV�DILUPDo}HV�GRV�IDEULFDQWHV�



����'(/,0,7$d®(6�'2�(678'2

2� HVWXGR� SURSRVWR� QHVWH� WUDEDOKR� p� HVWXGDU� H� DQDOLVDU� SURMHWRV� GH� VLVWHPDV� GH�

UHIULJHUDomR� H� DU� FRQGLFLRQDGR� QR� kPELWR� GD� RWLPL]DomR� SHOR� XVR� GH� LVRODQWHV� WpUPLFRV� GH�

HOHYDGD�UHIOHWkQFLD��0DLV�HVSHFLILFDPHQWH��WLQWDV�WHUPR�UHIOHWRUDV�

����2%-(7,926

������2%-(7,926�*(5$,6

2�SUHVHQWH� WUDEDOKR� WHP� FRPR� REMHWLYR� DQDOLVDU� D� HILFiFLD� GDV� WLQWDV� WHUPR�UHIOH[LYDV�

FRPR�IDWRU�GH�UHGXomR�GH�FDUJD�WpUPLFD�VREUH�VXSHUItFLHV�H[WHUQDV�GH�HGLILFDo}HV�FOLPDWL]DGDV�

������2%-(7,926�(63(&Ë),&26

(VWH�HVWXGR�WHP�FRPR�REMHWLYRV�HVSHFtILFRV�

x &DOFXODU� DV� WD[DV� GH� WUDQVIHUrQFLDV� GH� FDORU� GH� VLVWHPDV� GH� FREHUWXUD� GH� WHOKD�

FRQYHQFLRQDO�H�WHOKD�WLQWD�FRP�SURSULHGDGHV�UHIOH[LYDV�

x $QDOLVDU� DV� WD[DV� GH� WUDQVIHUrQFLD� HQFRQWUDGDV� H� DYDOLDU� D� HILFiFLD� GD� WLQWD� WHUPR�

UHIOH[LYD�FRPR�PHFDQLVPR�UHIOH[RU GH UDGLDomR �FDUJD�WpUPLFD��

������-867,),&$7,9$

2� FUHVFLPHQWR� GHVRUGHQDGR� H� H[SRQHQFLDO� GDV� FLGDGHV� UHIOHWH� GLUHWDPHQWH� QR�

DJUDYDPHQWR�GR�DTXHFLPHQWR�JOREDO��8PD�FRQVHTXrQFLD�GHVVH�IHQ{PHQR�p�D�HOHYDomR�

GD�WHPSHUDWXUD�QDV�PHWUySROHV��LQIOXHQFLDGD�SHODV�SURSULHGDGHV�UDGLDQWHV�GRV�PDWHULDLV�

HPSUHJDGRV�QD�FRQVWUXomR�GR�HVSDoR�XUEDQR��(VWDV�SURSULHGDGHV�HVWmR�UHODFLRQDGDV�DR�

PLFURFOLPD�GD�FLGDGH��RQGH�Ki�D�IRUPDomR�GH�iUHDV�XUEDQDV�TXH�DSUHVHQWDP�DOWHUDo}HV�

FOLPiWLFDV�GLIHUHQFLDGDV�GDV�iUHDV�FLUFXQYL]LQKDV��1DV�iUHDV�RQGH�RFRUUH�R�PLFURFOLPD�

Ki� R� DXPHQWR� GR� FRQVXPR� GH� HQHUJLD� HOpWULFD� GHYLGR� j� QHFHVVLGDGH� GR� XVR GH�

FRQGLFLRQDGRUHV� GH� DU�� 3RUWDQWR�� D� HILFLrQFLD� WpUPLFD� GR� DPELHQWH� FRQVWUXtGR� QmR� p�

DSHQDV�TXHVWmR�GH�HFRQRPLD�GH�HQHUJLD��PDV�WDPEpP�GH�FRQIRUWR�H�SUHVHUYDomR�GR�PHLR�

DPELHQWH��$50(/,1��&+(55<�������DSXG�,.(0$768��������3���

2�TXH�RFRUUH�HP�JUDQGHV�FLGDGHV�p�XPD�DOWD�UHWHQomR�GH�FDORU�HP�GHWHUPLQDGDV�]RQDV�

�PLFURFOLPD��� IHQ{PHQR� FKDPDGR� GH� LOKD� GH� FDORU�� (VVD� UHWHQomR� DQRUPDO� VH� Gi� SRU� XPD�

DUTXLWHWXUD� XUEDQD� LQDGHTXDGD�� PDUFDGD� SHOD� DXVrQFLD� GH� YHJHWDomR� H� XPD� Pi� VHOHomR� GH�

PDWHULDLV�XWLOL]DGRV�QD�FRQVWUXomR�FLYLO��0DWHULDLV�FRPR�DVIDOWR�H�FRQFUHWR��FDUDFWHUtVWLFRV�GDV�



PHWUySROHV�� DFXPXODP� FDORU� GH� IRUPD� H[FHVVLYD� GHYLGD� VXDV� EDL[DV� HPLVVLYLGDGHV� H�

UHIOHWkQFLDV��7XGR�LVVR�p�DLQGD�PDLV�DJUDYDGR�HP�0DQDXV�GHYLGR�D�VXD�ORFDOL]DomR�JHRJUiILFD�

2�LQFUHPHQWR�GH�iUHDV�YHUGHV�GHQWUR�GR�SHUtPHWUR�XUEDQR�H�D�XWLOL]DomR�GH�PDWHULDLV�GH�

DOWD�UHIOHWkQFLD�VmR�ERDV�HVWUDWpJLDV�SDUD�UHGX]LU�D�LQWHQVLGDGH�GDV�LOKDV�GH�FDORU��$OpP�GLVVR��R�

DXPHQWR� GD� YHJHWDomR� XUEDQD� p� XPD�PHGLGD� HFRORJLFDPHQWH� FRUUHWD� H� VHULD� EHQpILFD� QmR Vy�

SDUD�D�FRQWHQomR�GRV�HIHLWRV�GR�IHQ{PHQR�FLWDGR��PDV�WDPEpP�XPD�UHGXomR�GD�SROXLomR�GR�DU�

2� DXPHQWR� GD� WHPSHUDWXUD� QRV� ~OWLPRV� DQRV� p� XP� JUDQGH� HVWtPXOR� SDUD� D�

SUHRFXSDomR�FRP�R�FRQIRUWR� WpUPLFR�GDV�KDELWDo}HV��3DUD�D� UHGXomR�GH�FDUJD� WpUPLFD��

XOWLPDPHQWH� YHP� VHQGR�PXLWR� H[SORUDGR� R� XVR� GH� EDUUHLUDV� UDGLDQWHV�� SULQFLSDOPHQWH�

HP� FREHUWXUDV� �SRLV� p� R� FRPSRQHQWH� PDLV� H[SRVWR� DR� FOLPD� H[WHUQR��� SDUD� UHGX]LU� R�

IOX[R� GH� FDORU� HPLWLGR� SHOR� WHOKDGR� GXUDQWH� RV� KRUiULRV� PDLV� FUtWLFRV� GR� GLD�

�/$0%(576��������S����

&RPR�DV�FREHUWXUDV�GRV�DPELHQWHV�VmR�D�SULQFLSDLV�SRUWDV�GH�HQWUDGD�GH�FDORU�GHYLGR�VXD�

FRQVWDQWH�H[SRVLomR�j� UDGLDomR�VRODU��H[LVWH�XPD�JUDQGH�QHFHVVLGDGH�GH�XVi�ODV�FRPR�DOYR�GH�

LVRODQWHV�WpUPLFRV�H�PDWHULDLV�GH�DOWD�UHIOHWkQFLD�

-�5�6LPSVRQ�H�(�*�0F3KHUVRQ��HP�VHX�DUWLJR�³7KH�HIIHWV�RI� URRI�DOEHGR�PRGLILFDWLRQ�

RQ�FRROLQJ� ORDGV�RI�VFDOH�PRGHO� UHVLGHQFHV� LQ�7XFVRQ��$UL]RQD´�� IL]HUDP�XP�HVWXGR�VREUH�RV�

HIHLWRV�GD� UHIOHWkQFLD�DSOLFDGD�jV�FREHUWXUDV�GH� UHVLGrQFLDV�HP�7XFVRQ�QR�HVWDGR�GR�$UL]RQD��

1R� HVWXGR� IRL� DQDOLVDGR� R� FRPSRUWDPHQWR� GH� WHOKDGRV� VXEPHWLGRV� D� FDUJDV� GH� LQVRODomR��

&RQFOXLX�VH�TXH�WHOKDGRV�SLQWDGRV�FRP�WLQWD�EUDQFD�DSUHVHQWDYDP�WHPSHUDWXUD����&�PHQRU�TXH�

WHOKDGRV� VHP� SLQWXUD� H� WDPEpP� DSUHVHQWDYDP� WHPSHUDWXUD� ���&� PHQRU� TXH� WHOKDGRV� GH�

FRORUDomR� HVFXUD�� 2� HVWXGR� FRPSURYRX� TXH� R� DXPHQWR� GD� UHIOHWkQFLD� GR�PDWHULDO� SURYRFD� D�

UHGXomR�GD�WHPSHUDWXUD�H�GR�JDQKR�GH�FDORU�

$� WLQWD� p� XP�PDWHULDO� GH� FRQVWUXomR� FLYLO� XWLOL]DGR� HP�YiULDV� VLWXDo}HV�

GHYLGR� DV� VXDV� SURSULHGDGHV� HVWpWLFDV H� SURWHWRUDV��$OLDU� HVWDV� SURSULHGDGHV� DR�

GHVHPSHQKR� WpUPLFR� GH� PDWHULDLV� GH� FREHUWXUD� XWLOL]DGRV� QR� %UDVLO�� IRUPDQGR�

XP� VLVWHPD� GH� FREHUWXUD� WHOKD�WLQWD� VHULD� EHQpILFR�� SRLV�PHOKRUDULD� R� FRQIRUWR�

WpUPLFR�GRV�PRUDGRUHV��,.(0$768��������S����

$LQGD� VHJXQGR� ,NHPDWVX�� WLQWDV� WHUPR�UHIOH[LYDV� DSUHVHQWDP� HP� VXD� FRPSRVLomR� XP�

WLSR�GH�SLJPHQWDomR�TXH�FRQWpP�D�SURSULHGDGH�GH�UHIOHWLU�PDLV�UDGLDomR�LQIUDYHUPHOKD��TXDQGR�

FRPSDUDGD�FRP�WLQWDV�FRQYHQFLRQDLV��'HVVD�IRUPD��HVVH�WLSR�GH�WLQWD�FRQVHJXH�UHIOHWLU�JUDQGH�



SDUWH� GRV� UDLRV� LQIUDYHUPHOKRV�� GLPLQXLQGR� D� WHPSHUDWXUD� GD� VXSHUItFLH� GRV� PDWHULDLV� H� D�

WUDQVIHUrQFLD�GH�FDORU�HQWUH�R�PHLR�DPELHQWH�H�D�HGLILFDomR�

&RP�R�LQWXLWR�GH�UHGX]LU�D�FDUJD�WpUPLFD�LQFLGHQWH�DWUDYpV�GH�WHOKDGRV��HVWH�HVWXGR�LUi�

DQDOLVDU� VH� D� XWLOL]DomR� GH� WLQWDV� WHUPR�UHIOH[LYDV�� FRPR� IRUPD� GH� RWLPL]DomR� GH� VLVWHPD� GH�

FOLPDWL]DomR�UHVLGHQFLDLV�HP�0DQDXV��p�XPD�IRUPD�YLiYHO�GH�UHGX]LU�D�FDUJD�WpUPLFD�LQFLGHQWH�

HP�UHVLGrQFLDV�

���5()(5(1&,$/�7(Ï5,&2

$QWHV�GH�LQLFLDU�R�SURFHVVR�GH�FiOFXOR�GH�FDUJD�WpUPLFD�H�GD�DQiOLVH�GH�FRPSRUWDPHQWR�

WpUPLFR�GH�FREHUWXUDV�FRP�WLQWDV�WHUPR�UHIOH[LYDV�VHUi�LQWURGX]LGD�XPD�EDVH�GH�FRQKHFLPHQWRV�

HP�UHIULJHUDomR�H�DU�FRQGLFLRQDGR��WHUPRGLQkPLFD�H�WUDQVIHUrQFLD�GH�FDORU��

����&21&(,726�35,0È5,26�'(�5()5,*(5$d­2�(�$5�&21',&,21$'2

������7(03(5$785$�'(�%8/%2�6(&2�

7HPSHUDWXUD�GH�EXOER�VHFR�p�D�WHPSHUDWXUD�PHGLGD�XWLOL]DQGR�XP�WHUP{PHWUR�QR�TXDO�R�

EXOER�HVWi�H[SRVWR�GLUHWDPHQWH�DR�DU�

������7(03(5$785$�'(�%8/%2�Ò0,'2

7HPSHUDWXUD�GH�EXOER�~PLGR�p�D�WHPSHUDWXUD�PHGLGD�XWLOL]DQGR�XP�WHUP{PHWUR�QR�TXDO�

R�EXOER�HVWi�HQYROWR�HP�XPD�JD]H�PROKDGD�

������80,'$'(�$%62/87$

8PLGDGH�DEVROXWD�p�D�TXDQWLGDGH�GH�YDSRU�GH�iJXD�FRQWLGD�QR�DU�

������80,'$'(�5(/$7,9$�

8PLGDGH� UHODWLYD� p� R� SHUFHQWXDO� GH� YDSRU� GH� iJXD� FRQWLGR� QR� DU� HP� UHODomR� D� XP�

SHUFHQWXDO�Pi[LPR�TXH�HVWi�UHODFLRQDGR�D�XPD�GHWHUPLQDGD�WHPSHUDWXUD�H�SUHVVmR�

����0(&$1,6026�'(�75$16)(5Ç1&,$�'(�&$/25

(P�ItVLFD��WUDQVIHUrQFLD�GH�FDORU�p�D�WUDQVLomR�GH�HQHUJLD�WpUPLFD�GH�XPD�PDVVD��FRUSR��

PDLV�TXHQWH�SDUD�XPD�PDVVD�PHQRV�TXHQWH��REHGHFHQGR�j�VHJXQGD�OHL�GD�WHUPRGLQkPLFD�



2�FDORU�QmR�SRGH�IOXLU��GH�IRUPD�HVSRQWkQHD��GH�XP�FRUSR�GH�WHPSHUDWXUD�PHQRU��SDUD�RXWUR�

FRUSR�GH�WHPSHUDWXUD�PDLV�DOWD�

6HJXQGR� <XQXV� $�dHQJHO H� $IVKLQ� -�� *KDMDU� R� FDORU� SRGH� VHU� WUDQVIHULGR� GH� WUrV�

GLIHUHQWHV�PRGRV��FRQGXomR��FRQYHFomR�H�UDGLDomR��7RGRV�RV�PRGRV�GH�WUDQVIHUrQFLD�GH�FDORU�

H[LJHP� D� H[LVWrQFLD� GD� GLIHUHQoD� GH� WHPSHUDWXUD� H� WRGRV� RFRUUHP� GD� PDLRU� SDUD� D� PHQRU�

WHPSHUDWXUD��

+i�WUrV PHFDQLVPRV�FRQKHFLGRV�GH�SDUD�WUDQVIHUrQFLD�GH�FDORU��&RQGXomR��&RQYHFomR�H�

5DGLDomR�

)LJXUD���±0HFDQLVPRV�GH�7UDQVIHUrQFLD�GH�&DORU�

)RQWH��KWWS���ILVLFD�XISU�EU�JULPP�DSRVPHWHR�FDS��FDS����KWPO

������&21'8d­2

&RQGXomR�p�D�WUDQVIHUrQFLD�GH�HQHUJLD�GDV�SDUWtFXODV�PDLV�HQHUJpWLFDV�GH�

XPD� VXEVWkQFLD� SDUD� SDUWtFXODV� YL]LQKDV� DGMDFHQWHV� PHQRV� HQHUJpWLFDV�� FRPR�

UHVXOWDGR�GD�LQWHUDomR�HQWUH�HODV��$�FRQGXomR�SRGH�RFRUUHU�HP�VyOLGRV��OtTXLGRV�

RX�JDVHV��d(1*(/�$��<XQXV�	�*+$-$5�-��$IVKLQ��������S�����

$�WD[D�GH�FRQGXomR�GH�FDORU�SRU�XP�PHLR�GHSHQGH�GD�JHRPHWULD��GD�HVSHVVXUD��GR�WLSR�

GH� PDWHULDO� H� GD� GLIHUHQoD� GH� WHPSHUDWXUD� D� TXH� R� PHLR� HVWi� VXEPHWLGR�� $� WD[D� SRGH� VHU�

H[SUHVVD�SRU�

ሶܳ
௖௢௡ௗ ൌ

஺ൈ௞ൈሺ భ்ି మ்ሻ

௅
�HT����

2QGH�³$´�p�D�iUHD�HP�P���³N´�p�D�FRQGXWLYLGDGH�WpUPLFD��FDSDFLGDGH�GH�R�PDWHULDO�

FRQGX]LU�FDORU��GR�PDWHULDO�HP�:�P��.���ଵ p�D�PDLRU�WHPSHUDWXUD�HP�.HOYLQ���ଶ p�D�PHQRU�

WHPSHUDWXUD�HP�.HOYLQ�H�� p�D�HVSHVVXUD�GR�PDWHULDO�HP�P�



)LJXUD���± 7UDQVIHUrQFLD�GH�FDORU�SRU�FRQGXomR

)RQWH��KWWS���FDOLGDG�GH�OD�SLH]DV�EORJVSRW�FRP���������WUDQVIHUHQFLD�GH�FDORU�SRU�

UDGLDFLRQ�KWPO

������&219(&d­2

&RQYHFomR�p�R�PRGR�GH�WUDQVIHUrQFLD�GH�HQHUJLD�HQWUH�D�VXSHUItFLH�

VyOLGD�H�D�OtTXLGD�RX�JiV DGMDFHQWH��TXH�HVWi�HP�PRYLPHQWR�H�TXH�HQYROYH�

RV�HIHLWRV�FRPELQDGRV�GH�FRQGXomR�H�PRYLPHQWR�GH�XP�IOXLGR��4XDQWR�

PDLV� UiSLGR� IRU� R� PRYLPHQWR� GH� IOXLGR�� PDLRU� VHUi� D� WUDQVIHUrQFLD� GH�

FDORU� SRU� FRQYHFomR��1D� DXVrQFLD� GH� TXDOTXHU�PRYLPHQWR� GD�PDVVD� GH�

IOXLGR�� D� WUDQVIHUrQFLD� GH� FDORU� HQWUH� D� VXSHUItFLH� VyOLGD� H� R� IOXLGR�

DGMDFHQWH�VH�Gi�SRU�SXUD�FRQGXomR��$�SUHVHQoD�GH�PRYLPHQWR�GD�PDVVD�

GH� IOXLGR� DXPHQWD� D� WUDQVIHUrQFLD� GH� FDORU� HQWUH� HOHV�� PDV� WDPEpP�

GLILFXOWD�D�GHWHUPLQDomR�GDV�WD[DV�GH�WUDQVIHUrQFLD�GH�FDORU��d(1*(/�$��

<XQXV�	�*+$-$5�-��$IVKLQ��������S�����

)LJXUD�� ± (VTXHPD�GH�FRUUHQWHV�GH�FRQYHFomR

)RQWH��KWWSV���PRQLFDSDQHWWD�ZRUGSUHVV�FRP�WDJ�WUDQVPLVVDR�GH�FDORU�

([LVWHP�GRLV�WLSRV�GH�FRQYHFomR��IRUoDGD�RX�QDWXUDO�

$� FRQYHFomR� IRUoDGD� RFRUUH� TXDQGR� R� IOXLGR� p� IRUoDGR� D� IOXLU� VREUH� D� VXSHUItFLH� SRU�

PHLRV� H[WHUQRV�� FRPR� YHQWLODGRU� RX� ERPED�� (QTXDQWR� D� FRQYHFomR� QDWXUDO� RFRUUH� TXDQGR� R�



PRYLPHQWR�GR�IOXLGR�p�FDXVDGR�SRU�IRUoDV�GH�IOXWXDomR�LQGX]LGDV�SRU�GLIHUHQoDV�GH�GHQVLGDGH��

GHFRUUHQWHV�GD�YDULDomR�GD�WHPSHUDWXUD�QR�IOXLGR�

6HJXQGR� dHQJHO� H� *KDMDU�� RV� SURFHVVRV� GH� WUDQVIHUrQFLD� GH� FDORU� TXH� HQYROYHP�

PXGDQoDV�GH�IDVH�GH�IOXLGR�VmR�LJXDOPHQWH�FRQVLGHUDGRV�FRQYHFomR�SRU�FRQWD�GR�PRYLPHQWR�GH�

IOXLGR�LQGX]LGR�DR�ORQJR�GR�SURFHVVR�

$�WD[D�GH�WUDQVIHUrQFLD�GH�FDORU�SRU�FRQYHFomR�p�GLUHWDPHQWH�SURSRUFLRQDO�j�GLIHUHQoD�

GH�WHPSHUDWXUD�H�p�H[SUHVVD�SHOD�/HL�GH�1HZWRQ�GR�5HVIULDPHQWR�

ሶܳ
௖௢௡௩ ൌ ݄ ൈ ௦ܣ ൈ ሺ ௦ܶ െ ஶܶሻ �HT����

2QGH�݄ p�R�FRHILFLHQWH�GH�WUDQVIHUrQFLD�GH�FDORU�SRU�FRQYHFomR�HP�:�P���.ܣ��௦ p�D�iUHD�

GD�VXSHUItFLH�SHOD�TXDO�RFRUUH�D�WUDQVIHUrQFLD�GH�FDORU HP�P��� ௦ܶ p�D�WHPSHUDWXUD�GD�VXSHUItFLH�

HP�.HOYLQ� ஶܶ p�D�WHPSHUDWXUD�GR�IOXLGR�VXILFLHQWHPHQWH�ORQJH�GD�VXSHUItFLH�HP�.HOYLQ�

2� FRHILFLHQWH� GH� WUDQVIHUrQFLD� GH� FDORU� ݄ QmR� p� XPD� SURSULHGDGH� GR�

IOXLGR�� 7UDWD�VH� GH� XP� SDUkPHWUR� GHWHUPLQDGR� H[SHULPHQWDOPHQWH�� FXMR� YDORU�

GHSHQGH�GH�WRGDV�DV�YDULiUHLV�TXH�LQIOXHQFLDP�D�FRQYHFomR��FRPR�D�JHRPHWULD�GD�

VXSHUItFLH�QDWXUH]D�GR�PRYLPHQWR�GR�IOXLGR��SURSULHGDGHV�GR�IOXLGR�H�YHORFLGDGH�

GD�PDVVD�GH�IOXLGR��d(1*(/�$��<XQXV�	�*+$-$5�-��$IVKLQ��������S�����

9DORUHV�WtSLFRV�GH�³̶݄ HVWmR�H[SRVWRV�QD�WDEHOD���

7DEHOD���± 9DORUHV�WtSLFRV�GH�FRHILFLHQWHV�GH�WUDQVIHUrQFLD�GH�FDORU�SRU�FRQYHFomR�VHJXQGR�

dHQJHO�H�*KDMDU�

7LSR�GH�FRQYHFomR :�P���.
&RQYHFomR�OLYUH�GH�JDVHV ����
&RQYHFomR�OLYUH�GH�OtTXLGRV �������

&RQYHFomR�IRUoDGD�GH�JDVHV ������

&RQYHFomR�IRUoDGD�GH�OtTXLGRV ��������

(EXOLomR�H�FRQGHQVDomR �����������

)RQWH��7UDQVIHUrQFLD�GH�&DORU�H�0DVVD�GH�dHQJHO�H�*KDMDU�������

������5$',$d­2

$� UDGLDomR�� QR� FRQWH[WR� GD� WUDQVPLVVmR� GH� FDORU�� FRQVLVWH� QR�

WUDQVSRUWH� GH� HQHUJLD� SRU� PHLR� GH� RQGDV� HOHFWURPDJQpWLFDV�� $V� RQGDV�

HOHFWURPDJQpWLFDV�SURSDJDP�VH�QR�YD]LR�j�YHORFLGDGH�GD�OX]�H��DVVLP��D�

UDGLDomR��DR�FRQWUiULR�GD�FRQGXomR�H�GD�FRQYHFomR��QmR�QHFHVVLWD�GH�XP�



PHLR� PDWHULDO� SDUD� TXH� D� WUDQVIHUrQFLD� GH� HQHUJLD� VH� HIHWXH�� &RPR�

H[HPSOR��XPD�SHTXHQD�SDUWH�GD�HQHUJLD�HPLWLGD�SHOR�6RO�p�WUDQVIHULGD�SRU�

UDGLDomR�SDUD�D�7HUUD��GHSRLV�GH�SHUFRUUHU�FHUFD�GH�����PLOK}HV�GH�NP�GH�

HVSDoR�YD]LR��$�UDGLDomR�WpUPLFD�FRUUHVSRQGH�j�UDGLDomR�HOHWURPDJQpWLFD�

HPLWLGD� SRU� XP� FRUSR� FRPR� UHVXOWDGR�GD� VXD� WHPSHUDWXUD� �2/,9(,5$��

3�-�������S����

6HJXQGR� dHQJHO� H� *KDMDU� D� WD[D� Pi[LPD� GH� UDGLDomR� TXH� SRGH� VHU� HPLWLGD� GH� XPD�

VXSHUItFLH�QD�WHPSHUDWXUD�WHUPRGLQkPLFD��ୱ�HP�NHOYLQ� p�GDGD�SHOD�OHL�GH�6WHIDQ�%ROW]PDQQ�GD�

UDGLDomR�WpUPLFD��TXH�p�GDGD�SRU�

ሶܳ
௘௠௜௧ǡ௠�௫ ൌ ߪ ൈ ௦ܣ ൈ ௦ܶ

ସ �HT����

2QGH� ³ɐ ൌ ͷǤ͸͹ ൈ ͳͲି଼�Ȁ�ଶ�ସ´� p� D� FRQVWDQWH� GH� 6WHIDQ�%ROW]PDQQ�� $� VXSHUItFLH�

FDSD]� GH� HPLWLU� HVVD�Pi[LPD� WD[D� GH� UDGLDomR� p� FKDPDGD� GH� FRUSR QHJUR�� H� VXD� UDGLDomR� p�

FKDPDGD�GH�UDGLDomR�GH�FRUSR�QHJUR�

$V�WD[DV�GH�UDGLDomR�HPLWLGDV�SRU�WRGDV�DV�VXSHUItFLHV�UHDLV�VmR�PHQRUHV�TXH�DV�HPLWLGDV�

SRU�XP�FRUSR�QHJUR��(VVDV�WD[DV�VmR�H[SUHVVDV�SRU�

ሶܳ
௘௠௜௧ ൌ ߝ ൈ ߪ ൈ ௦ܣ ൈ ௦ܶ

ସ �HT����

2QGH� ߝ p� D� HPLVVLYLGDGH� GD� VXSHUItFLH�� (PLVVLYLGDGH� GH� XP� PDWHULDO� GL]� UHVSHLWR� j�

FDSDFLGDGH� GH� HPLVVmR� GH� HQHUJLD� SRU UDGLDomR GD� VXD� VXSHUItFLH�� 3RVVXHP� D� FDSDFLGDGH� GH�

HPLWLU�HQHUJLD�HOHWURPDJQpWLFD��WRGRV�RV�FRUSRV�FRP�WHPSHUDWXUD�VXSHULRU�D�]HUR�.HOYLQ��(VVD�

WD[D� GH� HPLVVmR� p� FDOFXODGD� DWUDYpV� GD� UD]mR� HQWUH� D� HQHUJLD� LUUDGLDGD� SRU� XP� GHWHUPLQDGR�

PDWHULDO�H�D�HQHUJLD�LUUDGLDGD�SRU�XP FRUSR�QHJUR SDUD�XP�PHVPR�FRPSULPHQWR�GH�RQGD��İ ����

4XDOTXHU�REMHWR�TXH�QmR� VHMD�XP�YHUGDGHLUR� FRUSR�QHJUR� WHP�HPLVVLYLGDGH�PHQRU�TXH�XP� H�

VXSHULRU�j�]HUR�

7DEHOD���± 9DORUHV�GH�HPLVVLYLGDGH�

0DWHULDO (PLVVLYLGDGH
$OXPtQLR�HP�IROKDV ����

&REUH�SROLGR ����
2XUR�SROLGR ����
3UDWD�SROLGD ����
3HOH�KXPDQD ����

ÈJXD ����
9HJHWDomR �����± ����

)RQWH��7UDQVIHUrQFLD�GH�&DORU�H�0DVVD�GH�dHQJHO�H�*KDMDU�������



2XWUD�SURSULHGDGH�UHOHYDQWH�GD�UDGLDomR�p�D�DEVRUWLYLGDGH��TXH�p�H[SUHVVD�SRUߙ�Ǥ (VVD�

SURSULHGDGH� H[S}H� XP�YDORU� HQWUH� �� H� �� R� TXDO� GHVFUHYH� D� FDSDFLGDGH� TXH� XP� FRUSR� WHP�GH�

DEVRUYHU�D�UDGLDomR�LQFLGHQWH��8P�FRUSR�QHJUR�p�XP�DEVRUYHGRU�SHUIHLWR��SRUWDQWRߙ� ൌ ͳ�

$� DEVRUWLYLGDGH� H� D� HPLVVLYLGDGH� GH� XPD� VXSHUItFLH� GHSHQGHP� GD� WHPSHUDWXUD� H� GR�

FRPSULPHQWR�GH�RQGD�GD� UDGLDomR��7DQWR�Ƚ FRPR�İ GH�XPD�PHVPD� VXSHUItFLH� D�XPD�PHVPD�

WHPSHUDWXUD� H� FRPSULPHQWR� GH� RQGD� VmR� LJXDLV�� VHJXQGR� D� OHL� GH� .LUFKKRII� GR� HVWDGR� GD

UDGLDomR�

(P�XPD�VXSHUItFLH��D� WD[D�GH�DEVRUomR�GH� UDGLDomR�p�GHWHUPLQDGD�D�SDUWLU�GD�VHJXLQWH�

HTXDomR�

ሶܳ
௔௕௦ ൌ ߙ ൈ ሶܳ

௜௡௖ �HT����

2QGHࡽ�ሶ ௜௡௖ p�D�WD[D�GH�UDGLDomR�LQFLGHQWH�QD�VXSHUItFLH�Hࢻ� p�D�DEVRUWLYLGDGH�

2� UHVXOWDGR� GD� GLIHUHQoD� HQWUH� D� WD[D� GH� WUDQVIHUrQFLD� GH� FDORU� SRU� DEVRUomR� H� SRU�

HPLVVmR� UHSUHVHQWD�R� IOX[R�GH�HQHUJLD�GH� UDGLDomR�DWUDYpV�GR�FRUSR��6H�D� WD[D�GH� DEVRUomR�p�

PDLRU�TXH� D� WD[D�GH� HPLVVmR��R� FRUSR�HVWi� JDQKDQGR�HQHUJLD�SRU� UDGLDomR��&DVR� FRQWUiULR��R�

FRUSR�HVWi�SHUGHQGR�HQHUJLD�SRU�UDGLDomR��

$� WD[D� GH� WUDQVIHUrQFLD� GH� FDORU� SRU� UDGLDomR� HQWUH� GXDV� VXSHUItFLHV�� VHQGR� XPD�

VXSHUItFLH� GRWDGD� GH� HPLVVLYLGDGH� ɂ H� iUHD� VXSHUILFLDO� ௦ܣ D� XPD� WHPSHUDWXUD� �ୱ TXH� HVWi�

GHOLPLWDGD�SRU�RXWUD�VXSHUItFLH�PDLRU�D�XPD�WHPSHUDWXUD��ୣ ୧୰��p�GDGD�SHOD�VHJXLQWH�HTXDomR�

ሶܳ
௘௠௜௧ ൌ ߝ ൈ ߪ ൈ ௦ܣ ൈ ሺ ௦ܶ

ସ െ ௘ܶ௜௥
ସሻ �HT����

$QpVLD�%DUURV�� HP� VHX� OLYUR�0DQXDO� GR�&RQIRUWR� 7pUPLFD�� GHILQH� RV�PHFDQLVPRV� GH�

WURFD� GH� FDORU� FLWDGRV� DQWHULRUPHQWH� FRPR� WURFDV� WpUPLFDV� VHFDV� �VHQVtYHLV��� SRLV� HODV� WUDWDP�

DSHQDV� GD� YDULDomR� GH� WHPSHUDWXUD�� (P� FRQWUDSDUWLGD�� D� DXWRUD� WDPEpP� GHILQH� FRPR� WURFDV�

WpUPLFDV� ~PLGDV� �ODWHQWHV�� DTXHODV� TXH� HQYROYDP� PXGDQoDV� QR� HVWDGR� ItVLFR� GD� iJXD�� 2V�

PHFDQLVPRV�GH�WURFDV�WpUPLFDV�~PLGDV�VmR�D�FRQGHQVDomR H�D�HYDSRUDomR�

������(9$325$d­2

(YDSRUDomR� p� WURFD� WpUPLFD� ~PLGD� SURYHQLHQWH� GD� PXGDQoD� GR� HVWDGR�

OtTXLGR� SDUD� R� HVWDGR� JDVRVR�� 3DUD� VHU� HYDSRUDGD�� SDVVDQGR� SDUD� R� HVWDGR� GH�

YDSRU��D�iJXD�QHFHVVLWD�GH�FHUWR�GLVSrQGLR�GH�HQHUJLD�

$�YHORFLGDGH�GH�HYDSRUDomR�p�IXQomR�GR�HVWDGR�KLJURPpWULFR�GR�DU�H�GH�

VXD�YHORFLGDGH��$�XPD�GHWHUPLQDGD�WHPSHUDWXUD��R�DU�WHP�FDSDFLGDGH�GH�FRQWHU�



DSHQDV� FHUWD� TXDQWLGDGH� GH� YDSRU� G¶iJXD�� LQIHULRU� RX� LJXDO� D� XP� Pi[LPR�

GHQRPLQDGR�SHVR�GR�YDSRU�VDWXUDQWH��3RUWDQWR��R�JUDX�KLJURPpWULFR�p�D� UHODomR�

HQWUH�R�SHVR�GH�YDSRU�G¶iJXD�FRQWLGR�QR�DU��D�XPD�FHUWD�WHPSHUDWXUD��H�R�SHVR�GH�

YDSRU�VDWXUDQWH�GR�DU�j�PHVPD�WHPSHUDWXUD���%$5526��������S�����

������&21'(16$d­2

&RQGHQVDomR�� WURFD� WpUPLFD� ~PLGD� GHFRUUHQWH� GD� PXGDQoD� GR�

HVWDGR�JDVRVR� GR� YDSRU� G¶iJXD� FRQWLGR� QR� DU� SDUD� R� HVWDGR� OtTXLGR��4XDQGR�R�

JUDX�KLJURPpWULFR�GR�DU�VH�HOHYD�D�������D�WHPSHUDWXUD�HP�TXH�HOH�VH�HQFRQWUD�p�

GHQRPLQDGD��SRQWR�GH�RUYDOKR�H��D�SDUWLU�GDt��R�H[FHVVR�GH�YDSRU�G¶iJXD�FRQWLGR�

QR�DU�VH�FRQGHQVD�² SDVVD�SDUD�R�HVWDGR�OtTXLGR��$�FRQGHQVDomR�p�DFRPSDQKDGD�

GH�XP�GLVSrQGLR�GH�HQHUJLD��$�FRQGHQVDomR�GH�XP�OLWUR�G¶iJXD�GLVVLSD�FHUFD�GH�

����-��%$5526��������S�����

����&È/&8/26�'(�&$5*$�7e50,&$

&DUJD�WpUPLFD�p�D�GHQRPLQDomR�GR�FRQMXQWR�GH�HIHLWRV�TXH��DWXDQGR�QR�DU�

GH� XP� GHWHUPLQDGR� UHFLQWR�� HOHYDP� D� VXD� WHPSHUDWXUD� H� XPLGDGH� ± FDVR� GR�

YHUmR�� RX� DV� UHGX]HP� � FDVR� GR� LQYHUQR�� $� FDUJD� WpUPLFD� HQWmR� GHYHUi� VHU�

³FRPEDWLGD´�SRU�PHLRV�DUWLILFLDLV�RX�QDWXUDLV��GH�IRUPD�D�JDUDQWLU�R�FRQIRUWR�GRV�

KDELWDQWHV�GHVVH�UHFLQWR��&58=��5LFDUGR������S����

&RQVWUXo}HV�SUHGLDLV� LQDGHTXDGDV�SRGHP�SURYRFDU�R�VXE�RX�R�VREUH�GLPHQVLRQDPHQWR�

GR�VLVWHPD�GH�UHIULJHUDomR�GH�XP�GHWHUPLQDGR�UHFLQWR��3RUWDQWR��p�QHFHVViULR�WHU�FRQKHFLPHQWR�

GD�QDWXUH]D�GD�FDUJD�WpUPLFD�

$� ILJXUD� D� VHJXLU� H[S}H� IDWRUHV� TXH� LQIOXHQFLDP� GLUHWDPHQWH� QR� FiOFXOR� GH� FDUJD�

WpUPLFD�



)LJXUD�� ± )DWRUHV�LQHUHQWHV�DR�FiOFXOR�GH�FDUJD�WpUPLFD�

)RQWH��1RWDV�GH�DXOD�GR�SURIHVVRU�5LFDUGR�&UX]

2V�DJHQWHV�TXH�FRPS}HP�D�FDUJD�WpUPLFD�VmR�

x &RQGXomR�SRU�GLIHUHQoD GH�WHPSHUDWXUD�FRP�R�DU�H[WHUQR�DR�DPELHQWH�VHMD�H[WHUQR�RX�

GH�DOJXP�UHFLQWR�DGMDFHQWH�

x ,QVRODomR�DWUDYpV�GH�YLGUDoDV��TXH�DTXHFHP�R�LQWHULRU�GR�DPELHQWH�GH�IRUPD�LQGLUHWD�DR�

DTXHFHU�DV�SDUHGHV�

x ,QILOWUDomR�GH�DU�SRU�SRUWDV�H�MDQHODV�

x 4XDQWLGDGH�GH�SHVVRDV�QR�UHFLQWR�H�TXH�DWLYLGDGHV�HODV�GHVHQYROYHP�

x )RQWHV�GH�FDORU�SURYHQLHQWHV�GH�DOJXP�HTXLSDPHQWR�RX�SURFHVVR�

)LJXUD�� ± 7LSRORJLD�GH�DOJXPDV�FDUJDV�WpUPLFDV�

)RQWH���1RWDV�GH�DXOD�GR�SURIHVVRU�5LFDUGR�&UX]

������&21)2572�7e50,&2

2�FiOFXOR�GH�FDUJD�WpUPLFD�WHP�FRPR�REMHWLYR�SURYHU�R�FRQIRUWR�WpUPLFR��(VVH�FRQFHLWR�

p� WLGR� FRPR�XPD� LQGLIHUHQoD� HP� UHODomR�DR� FOLPD�GH�XP�GHWHUPLQDGR�DPELHQWH��QHP�TXHQWH�

QHP�IULR��$OpP�GLVVR��WDPEpP�p�DIHWDGR�SHODV�LQWHUDo}HV�WpUPLFD�H[SRVWDV�QD�ILJXUD�DEDL[R�



)LJXUD�� ± ,QWHUDo}HV�WpUPLFDV�GR�KRPHP�FRP�R�DPELHQWH

)RQWH���1RWDV�GH�DXOD�GR�SURIHVVRU�5LFDUGR�&UX]

������3$5Æ0(7526�3$5$�&È/&8/2�'(�&$5*$�7e50,&$

6HJXQGR�R�SURIHVVRU�5LFDUGR�:LOVRQ ��������SDUD�D�UHDOL]DomR�GR�FiOFXOR�GH�FDUJD�

WpUPLFD�p�QHFHVViULR�XPD�VpULH�GH�SDUkPHWURV�GH�FiOFXOR�FRQIRUPH�D�OLVWD�DEDL[R�

x 'DWD�GH�UHDOL]DomR�GR�FiOFXOR��GG�PP�$$��

x &RQGLo}HV�GH�FiOFXOR��&LGDGH�GR�SUpGLR�REMHWLYDGR��ODWLWXGH�GD�FLGDGH��HVWDomR�GR�DQR�

GH�FiOFXOR��WHPSHUDWXUDV�GH�EXOER�VHFR�H�EXOER�~PLGR�GR�DU�H[WHUQR��WHPSHUDWXUD�GH�

EXOER�VHFR�H�EXOER�~PLGR�GR�DPELHQWH�LQWHUQR��XPLGDGHV�UHODWLYDV�H�DEVROXWDV�GR�

DPELHQWH�LQWHUQR�H�GR�DPELHQWH�H[WHUQR�

x 2ULHQWDo}HV�JHRJUiILFDV�GH�WRGDV�DV�SDUHGHV�H[WHUQDV�GR�SUpGLR�

x $SXUDomR�GH�GLPHQV}HV�H�FRPSRVLomR�GH�SDUHGHV�H[WHUQDV�H�LQWHUQDV��iUHDV�GH�YLGUDoDV��

SLVRV��WHWRV�H�WHOKDGRV�

x 'HWHUPLQDomR�GRV�FRHILFLHQWHV�GH�FRQGXWLYLGDGH�WpUPLFD�GH�WRGRV�RV�IHFKDPHQWRV�

x /HYDQWDPHQWR�GR�PRGR�GH�XVR�VRFLDO�GH�FDGD�GHSHQGrQFLD�GR�SUpGLR��QD�KRUD�GH�FiOFXOR�

FRQVLGHUDGD�

x /HYDQWDPHQWR�GH�WRGRV�RV�DSDUHOKRV��PiTXLQDV�H�HTXLSDPHQWRV�GLVSRVWRV�HP�FDGD�

GHSHQGrQFLD�GR�SUpGLR��EHP�FRPR�VXDV�SRWrQFLDV�WpUPLFDV�H�RX�HOpWULFDV�

x /HYDQWDPHQWR�GR�VLVWHPD�GH�LOXPLQDomR�GH�FDGD�VDOD�

����527(,52�'2�&È/&8/2�'(�&$5*$�7e50,&$



2�SURFHVVR�GH�FiOFXOR�GH�FDUJD�WpUPLFD�p�IHLWR FDOFXODQGR�DV�WD[DV�GH�WUDQVIHUrQFLD�GH�

FDORU�GR�DPELHQWH�SRU�FDGD�HOHPHQWR�FRQVWUXWLYR��VHJXLQGR�R�URWHLUR�D�DEDL[R�

������&2(),&,(17(�*/2%$/�'(�75$16)(5Ç1&,$�'(�&$/25

2�FRHILFLHQWH� ௚ܷ p�FRPSRVWR�GH�WUrV�SDUFHODV�UHODWLYDV�j�WUDQVPLVVmR�GR�FDORU��UDGLDomR�H�

FRQYHFomR� SHOD� IDFH� H[WHUQD� GD� SDUHGH� �5�&9�H�� FRQGXomR� SHOR� Q~FOHR� GD� SDUHGH� �&'�� H�

UDGLDomR�H�FRQYHFomR�IDFH�LQWHUQD�GD�SDUHGH��5�&9�L��2�PHFDQLVPR�5�H�&9�VmR�FRQVLGHUDGRV�

IOXLQGR� HP� SDUDOHOR�� PDV� D� VHTXHQFLD� �5�&9�H� �� &'� �� �5�&9�L� IXQFLRQD� HP� VpULH� H�

WUDQVYHUVDOPHQWH�j�SDUHGH��GR�SRQWR�GH�YLVWD�GD�WUDMHWyULD�GR�IOX[R�GH�FDORU�

*HUDOPHQWH�RV�YDORUHV�SDUD�HVVH�FRHILFLHQWH�VmR�UHWLUDGRV�GD�QRUPD�$%17�1%5�������

��� ����� GH� 'HVHPSHQKR� WpUPLFR� GH� HGLILFDo}HV�� $� QRUPD� H[S}H� XPD� YDVWD� TXDQWLGDGH� GH�

FRHILFLHQWHV�JOREDLV�SDUD�GLYHUVRV�PDWHULDLV�H�DUUDQMRV��PDV�TXDQGR�QmR�p�SRVVtYHO�HQFRQWUDU�XP�

YDORU�SDUD�XP�GHWHUPLQDGR�PDWHULDO�p�QHFHVViULR�ID]HU�R�VHX�FiOFXOR�

$�H[SUHVVmR�DEDL[R�IRUQHFH�D�UHODomR�HQWUH�HVWDV�WUrV�Do}HV�
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)LJXUD�� ± (VTXHPD�GR�IOX[R�GH�FDORU�SRU�XPD�VXSHUItFLH�FRPSRVWD

)RQWH��1RWDV�GH�DXOD�GR�SURIHVVRU�5LFDUGR�&UX] ������



2QGH� ௚ܷ p� R� FRHILFLHQWH� GH� FRQGXWLYLGDGH� WpUPLFD� JOREDO�� �୧୬୲ H� �ୣ୶୲ VmR��

UHVSHFWLYDPHQWH�� RV� FRHILFLHQWHV� GH� SHOtFXOD� GR� DU� ORFDO�� �ୡ p� D� HVSHVVXUD� GD� FDPDGD�� �ୡ p� D�

FRQGXWkQFLD� GR�PDWHULDO� ܧ p� D� HPLWkQFLD�� �ɐ  � ���î���� ZDWW�Pð�.� p� D� FRQVWDQWH� GH� 6WHIDQ�

%ROW]PDQQ���ୗ୳୮ p�D�WHPSHUDWXUD�GD�VXSHUItFLH�LQWHUQD�GR�IHFKDPHQWR���୍ ୬୲ p�D�WHPSHUDWXUD�GR�DU�

QR�LQWHULRU�GR�DPELHQWH��H �୴ୣ୬୲୭ p�D�YHORFLGDGH�GH�PpGLD�GR�YHQWR�QR�H[WHULRU�

������ &$/25� 6(16Ë9(/� '(� &21'8d­2� 325� 683(5)Ë&,(6� 23$&$6�
(;7(51$6

6XSHUItFLHV� RSDFDV H[WHUQDV� QmR� HQVRODUDGDV� FRQWULEXHP� SDUD� D� WUDQVPLVVmR� GH� FDORU�

SDUD�XP�DPELHQWH�VHJXQGR�D�HTXDomR�

ܳ௖௢௡ௗǤ௦௨௣Ǥప ൌሶ ௦௨௣Ǥ௜ܣ ൈ ௚ܷǤ௜ൈሺ ஻ܶௌǡ௘௫௧ െ ஻ܶௌǡ௜௡௧ሻ �HT����

2QGH��ܳ௖௢௡ௗǤ௦௨௣Ǥ௜ p�D�FDUJD�VHQVtYHO�GH�FDGD�VXSHUItFLH�RSDFD HP ZDWW �SDUHGH��ODMH�GH�

WHWR� RX� GH� SLVR�� ௦௨௣Ǥ௜ܣ p� D� iUHD� H[WHUQD� GH� FDGD� VXSHUItFLH HP� P� � ௚ܷǤ௜ p� D� FRQGXWLYLGDGH�

WpUPLFD� JOREDO� GH� FDGD� VXSHUItFLH HP� N:�Pð�&� H� �୆ୗǡୣ୶୲ H� �୆ୗ ୧୬୲ VmR� UHVSHFWLYDPHQWH� DV�

WHPSHUDWXUDV�GH�EXOER�VHFR�H[WHUQD�H�LQWHUQD HP��& VHJXQGR�RV�SDGU}HV�VHOHFLRQDGRV�

������&$/25�6(16Ë9(/�'(�,162/$d­2�$75$9e6�'(�9,'526

$�SUHVHQoD�GH�YLGURV�QD�FRQVWUXomR�FRQWULEXL�GD�VHJXLQWH�IRUPD�SDUD�R�FiOFXOR�GD�FDUJD�

WpUPLFD�

ܳ௜௡௦Ǥ௩௜ௗ௥Ǥ௝ ൌ ௩݂ǡ௝ ൈ ௥݂Ǥ௝ܣ௩௜ௗ௥Ǥ௝ܫ௝ �HT����

2QGH��SDUD�FDGD�YLGUDoD��ܳ௜௡௦Ǥ௩௜ௗ௥Ǥ௝ p�D�FDUJD�LQFLGHQWH HP�N:�� ௩௜ௗ௥Ǥ௝ܣ p�D�iUHD

HP�P��� ௩݂ǡ௝ p� R� IDWRU� GH� YHGDomR�� ௥݂Ǥ௝ p� R� IDWRU� GH� UHWDUGR� GH� DTXHFLPHQWR� H� ௝ܫ p� D� WD[D� GH�

LQVRODomR�WRWDO HP�N:�Pð VREUH�R�SODQR�GD�YLGUDoD��HP�IXQomR�GD�ODWLWXGH�ORFDO�H�GD�KRUD�VRODU�

GR�GLD�

������&$/25�6(16Ë9(/�'(�,162/$d­2�62%5(�683(5)Ë&,(6�23$&$6

$�FDUJD�WpUPLFD�GHYLGR�jV�SDUHGHV�H[WHUQDV�HQVRODUDGDV�VH�Gi�SRU�

ܳప௡௦Ǥ௦௨௣Ǥప ൌሶ ௦௨௣Ǥ௜ܣ ൈ ௚ܷǤ௜ ൈ ο ௘ܶ௤Ǥ௜ �HT�����



2QGH��SDUD�FDGD�VXSHUItFLH�ܳ௜௡௦Ǥ௦௨௣Ǥ௜ p�D�FDUJD�GH�LQVRODomR�HP�N:�� ௦௨௣Ǥ௜ܣ p�D�iUHD�GD�

VXSHUItFLH�HP�P�� ௚ܷǤ௜ p�D�FRQGXWLYLGDGH�WpUPLFD�JOREDO�GH�FDGD�VXSHUItFLH HP�N:�Pð�&��ο ௘ܶ௤Ǥ௜

p�D�GLIHUHQoD�GH�WHPSHUDWXUD�VRO�DU�HTXLYDOHQWH�

������ &$/25(6� 6(16Ë9(,6� (� &$/25(6� /$7(17(6� 352'8=,'26� 325�
3(662$6

$�FDUJD�WpUPLFD�GHYLGR�DR�FDORU�VHQVtYHO�H�FDORU�ODWHQWH�SURGX]LGRV�SRU�SHVVRDV�VH�Gi�

SRU�

ܳௌǡ௣௘௦௦ ൌሶ ܰܲ ൈ ᖬ௦ �HT�����

ܳ௅ǡ௣௘௦௦ ൌሶ ܰܲ ൈ ᖬ௅ �HT������

2QGH��ܳௌǡ௣௘௦௦ H�ܳ௅ǡ௣௘௦௦��VmR��UHVSHFWLYDPHQWH��D�FDUJD�GH�FDORU�VHQVtYHO�HPLWLGD�

SRU� SHVVRDV�� H� D� FDUJD� GH� FDORU� ODWHQWH� HPLWLGD� SRU� SHVVRDV DPEDV� HP� N:� H� ᖬୱ H� ᖬ୐ �� VmR��

UHVSHFWLYDPHQWH��D� WD[D�GH�HPLVVmR�GH�FDORU�VHQVtYHO�H�D� WD[D�GH�HPLVVmR�GH�FDORU� ODWHQWH�GDV�

SHVVRDV��DPEDV�HP�N:�SHVVRD��TXH�GHSHQGHP�GD�DWLYLGDGH�ItVLFD�H�GD�WHPSHUDWXUD�DPELHQWH��

������ &$/25� 6(16Ë9(/� (� &$/25� /$7(17(� 352'8=,'26� 325�
(48,3$0(1726

$�FDUJD�WpUPLFD�SURGX]LGD�SRU�HTXLSDPHQWRV�p�GDGD�SRU�

ሶܳ
ௌǡ௘௤௨௜௣ ൌ ܧܰ ൈ ௦ݐ �HT�����

ሶܳ
௅ǡ௘௤௨௜௣ ൌ ܧܰ ൈ ௅ݐ �HT�����

2QGH�� ሶܳ ௌǡ௘௤௨௜௣ H� ሶܳ ௅ǡ௘௤௨௜௣ VmR��UHVSHFWLYDPHQWH��D�FDUJD�GH�FDORU�VHQVtYHO�HPLWLGD�H�D

FDUJD�GH�FDORU�ODWHQWH HPLWLGD�HP�N:� ௦ݐ Hݐ�௅ VmR��UHVSHFWLYDPHQWH��D�WD[D�GH�HPLVVmR�GH�FDORU�

VHQVtYHO�H�D�WD[D�GH�HPLVVmR�GH�FDORU�ODWHQWH�HP�N:�SRU�HTXLSDPHQWR�

������&$/25�6(16Ë9(/�(�&$/25�/$7(17(�'(�,1),/75$d­2�'(�$5�

$�FDUJD�WpUPLFD�GHYLGR�DR�DU�GH�LQILOWUDomR�p�FDOFXODGD�SRU�

ܳௌǤప௡௙Ǥ௠ ൌሶ ͵ͳ͹ͷ ൈ ͳͲି଻ ൈ ௜ܸ௡௙Ǥ௠ ൈ ሺ ஻ܶௌǡ௘௫௧ െ ஻ܶௌǡ௜௡௧ሻ �HT����



ܳ௅Ǥప௡௙Ǥ௠ ൌሶ Ͳǡ͹ͷͻͶ ൈ ௜ܸ௡௙Ǥ௠ ൈ ሺݓ௘௫௧ െ ௜௡௧ሻݓ �HT�����

(P�TXH�D�YD]mR�GH�LQILOWUDomR �୧୬୤Ǥ୫ SRGH�VHU�FDOFXODGD�SRU�

పܸ௡௙Ǥ௠ ൌሶ ௙௥௘௦௧௔ܮ ൈ ௙݂ �HT����

2QGH��୧୬୤Ǥ୫ p�D�YD]mR�GH�LQILOWUDomR�HP�P��K���୆ୗǡୣ୶୲ p�D�WHPSHUDWXUD�GH�EXOER�VHFR�HP�

JUDXV� &HOVLXV�� �୆ୗǡ୧୬୲ p� D� WHPSHUDWXUD� GH� EXOER� VHFR� HP� JUDXV� &HOVLXV� �ୣ୶୲ H� �୧୬୲ VmR�

UHVSHFWLYDPHQWH� DV� XPLGDGHV� DEVROXWDV� GR� DU� H[WHULRU� H� LQWHULRU�� �୤୰ୣୱ୲ୟ p� R� FRPSULPHQWR� GH�

WRGDV�DV�IUHVWDV�H��୤ p�R�IDWRU�GH�LQILOWUDomR�SRU�IUHVWD��

������&$/25�6(16Ë9(/�(�&$/25�/$7(17(�'2�$5�'(�+,*,(1,=$d­2�
'2�$0%,(17(

$�FDUJD�WpUPLFD�GHYLGR�DR�DU�GH�KLJLHQL]DomR�GR�DPELHQWH�p�FDOFXODGD�SHODV�HTXDo}HV�D�

VHJXLU�

ܳௌǤ௛ప௚Ǥ௡ ൌሶ ͵ͳ͹ͷ ൈ ͳͲି଻ ൈ ௛ܸ௜௚Ǥ௡ ൈ ሺ ஻ܶௌǡ௘௫௧ െ ஻ܶௌǡ௜௡௧ሻ �HT����

ܳ௅Ǥ௛ప௚Ǥ௡ ൌሶ Ͳǡ͹ͷͻͶ ൈ ௛ܸ௜௚Ǥ௡ ൈ ሺݓ௘௫௧ െ ௜௡௧ሻݓ �HT����

(P�TXH�D�YD]mR�GH�KLJLHQL]DomR �୦୧୥Ǥ୬ SRGH�VHU�FDOFXODGD�SRU�

௛ܸప௚Ǥ௡ ൌሶ ܰܲ ൈ ௛௜௚Ǥ௡ߝ �HT�����

2QGH� �୦୧୥Ǥ୬ p�D�YD]mR�GH�KLJLHQL]DomR���ୗǤ୦୧୥Ǥ୬H��୐Ǥ୦୧୥Ǥ୬ VmR�UHVSHFWLYDPHQWH��D�FDUJD�GH�

FDORU�VHQVtYHO�H�ODWHQWH�HP�:� H�ɂ୦୧୥Ǥ୬ p�R�IDWRU�GH�KLJLHQL]DomR�HP�P
��K��SHVVRD�

������727$,6�'$6�&$5*$6�6(16Ë9(,6�(�/$7(17(6

2V�WRWDLV�GDV�FDUJDV�VHQVtYHLV�H�ODWHQWHV�VmR�GDGRV�SHOR�VRPDWyULR�GDV�SDUFHODV�H[SRVWDV�

DQWHULRUPHQWH��$VVLP�

ሶܳ
ௌ ൌ ܳ௖௢௡ௗǤ௦௨௣Ǥ௜ ൅ ܳ௜௡௦Ǥ௩௜ௗ௥Ǥ௝ ൅ ܳ௜௡௦Ǥ௦௨௣Ǥ௜ ൅ ܳௌǡ௣௘௦௦ ൅ ሶܳ

ௌǡ௘௤௨௜௣ ൅ ܳௌǤ௜௡௙Ǥ௠ ൅ ܳௌǤ௛௜௚Ǥ௡
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ሶܳ
௅ ൌ ܳ௅ǡ௣௘௦௦ ൅ ሶܳ

௅ǡ௘௤௨௜௣ ൅ ܳ௅Ǥ௜௡௙Ǥ௠ ൅ ܳ௅Ǥ௛௜௚Ǥ௡ �HT����

$�FDUJD�WpUPLFD�WRWDO�GR�DPELHQWH�p�D�VRPD�GDV�FDUJDV�VHQVtYHLV�WRWDLV�FRP�DV�FDUJDV�

ODWHQWHV�WRWDLV�

ሶܳ
௧௢௧௔௟ ൌ ሶܳ

ௌ ൅ ሶܳ
௅ �HT�����

6REUH�D�FDUJD�WpUPLFD�WRWDO�JHUDOPHQWH�p�IHLWR�XP�DFUpVFLPR�GH�GH]�D�TXLQ]H�SRU�FHQWR�

GR�YDORU�FDOFXODGR��(VVD�FRUUHomR�IXQFLRQD�FRPR�XP�FRHILFLHQWH�GH�VHJXUDQoD�SDUD�HYLWDU�TXH�R�

VLVWHPD� ILTXH�VXE�GLPHQVLRQDGR�HP�FRQGLo}HV�DGYHUVDV��3RUWDQWR�� WHPRV�TXH�D� FDUJD� WpUPLFD�

WRWDO�p�

ܳԢሶ ௧௢௧௔௟ ൌ ሶܳ
௧௢௧௔௟ ൈ ͳǡͳͷ �HT�����

�������6(/(d­2�'2�6,67(0$�&21',&,21$'25�'(�$5

$SyV�WHU�FDOFXODGR�D�FDUJD�WpUPLFD� GR�DPELHQWH�p�SRVVtYHO�VHOHFLRQDU�R�FRQGLFLRQDGRU�

GH� DU� DGHTXDGR� SDUD� R� UHFLQWR�� $� VHOHomR� p� IHLWD� HVFROKHQGR� R� FRQGLFLRQDGRU� GH� DU� FXMD�

FDSDFLGDGH�GH�UHVIULDPHQWR�p�LPHGLDWDPHQWH�VXSHULRU�j�FDUJD�WpUPLFD�HQFRQWUDGD��8PD�YH]�TXH�

DV� FDSDFLGDGHV� IULJRUtILFDV GHVVHV� DSDUHOKRV� VmR� ³WDEHODGDV´�� RFRUUHUi� XP� HYHQWXDO� VREUH�

GLPHQVLRQDPHQWR�GR�VLVWHPD�GH�UHIULJHUDomR�

����5$',$d­2�62/$5�

$QDOLVDU� D� UDGLDomR� VRODU� p� XP� GRV� SRQWRV� PDLV� LPSRUWDQWHV� QR� TXH� GL]� UHVSHLWR� DR�

GHVHPSHQKR� WpUPLFR� GH� HGLILFDo}HV� SRUTXH� D� WUDQVIHUrQFLD� GH� FDORU� HQWUH� R� UHFLQWR� H� R�PHLR�

DPELHQWH�YDULD�GH�DFRUGR�FRP�DV�FDUDFWHUtVWLFDV�GDV�VXSHUItFLHV�DWLQJLGDV�SHOD�UDGLDomR��

$� WURFD� GH� HQHUJLD� HQWUH� D� 7HUUD� H� R� VRO� RFRUUH� SRU� UDGLDomR�

HOHWURPDJQpWLFD��SRUWDQWR�R�SODQHWD�7HUUD�H�D�DWPRVIHUD�DEVRUYHP�UDGLDomR�VRODU�

H� D� HPLWHP� SDUD� R� HVSDoR�� (VWDV� WD[DV� GH� DEVRUomR� H� HPLVVmR� VmR� TXDVH�

HTXLYDOHQWHV��GH�PRGR�TXH�R�VLVWHPD�HVWi�PXLWR�SUy[LPR�GR�HTXLOtEULR�UDGLDWLYR��

2�HVSHFWUR�GD�UDGLDomR�HOHWURPDJQpWLFD�HQJORED�D�OX]�YLVtYHO��RV�UDLRV�JDPD��DV�

RQGDV� GH� UiGLR�� DV�PLFURRQGDV�� RV� UDLRV� [�� XOWUDYLROHWD� H� LQIUDYHUPHOKR�� (VWDV�

FODVVLILFDo}HV�LQGLFDP�iUHDV�GR�HVSHFWUR�GLYLGLGDV�FRP�ILQV�GLGiWLFRV�H�SUiWLFRV��

SRLV� R� HVSHFWUR� p� FRQWtQXR� H� QmR� Ki� GLIHUHQoDV� DEUXSWDV� HQWUH� DV� IRUPDV� GH�

UDGLDomR�� Mi�TXH� WRGDV�VmR�EDVLFDPHQWH�R�PHVPR�IHQ{PHQR�ItVLFR��/87*(16��

7$5%8&.��������DSXG�,.(0$768��������3���



1D�ILJXUD�D�VHJXLU�VHUi�DSUHVHQWDGR�R�HVSHFWUR�HOHWURPDJQpWLFR��RQGH�p�SRVVtYHO�YHU�RV�

GLYHUVRV�FRPSULPHQWRV�GH�RQGD��

)LJXUD�� ± (VSHFWUR�GH�UDGLDomR�HOHWURPDJQpWLFD�

)RQWH��(VWXGR�GD�UHIOHWkQFLD�H�VXD�LQIOXrQFLD�QR�FRPSRUWDPHQWR�WpUPLFR�GH�WLQWDV�

UHIOHWLYDV�H�FRQYHQFLRQDLV�GH�FRUHV�FRUUHVSRQGHQWHV �������

$� ILJXUD� D� VHJXLU� DSUHVHQWD� R� HVSHFWUR� GD� UDGLDomR� VRODU�� RQGH� VmR� REVHUYDGRV� RV�

LQWHUYDORV� GH� RQGD� SDUD� FDGD� UHJLmR� GR� HVSHFWUR�� 2V� LQWHUYDORV� GHWHUPLQDGRV� SHORV�

FRPSULPHQWRV�GH�RQGDV�DSUHVHQWDP�HQHUJLDV�GLVWLQWDV�H�DIHWDP�R�PDWHULDO�GH�GLIHUHQWHV�IRUPDV�

)LJXUD�� ± (VSHFWUR�GD�UDGLDomR�VRODU�

)RQWH��(VWXGR�GD�UHIOHWkQFLD�H�VXD�LQIOXrQFLD�QR�FRPSRUWDPHQWR�WpUPLFR�GH�WLQWDV�

UHIOHWLYDV�H�FRQYHQFLRQDLV�GH�FRUHV�FRUUHVSRQGHQWHV �������

x 5HJLmR� 8OWUDYLROHWD� �89��� FRUUHVSRQGH� DR� LQWHUYDOR� GH� FRPSULPHQWR� GH� RQGD�

HQWUH�����H�����QP��5HSUHVHQWD� FHUFD�GH����GR�HVSHFWUR� VRODU� H� p� D�SULQFLSDO�

FDXVD�GD�GHWHULRUDomR�GRV�PDWHULDLV�RUJkQLFRV�GHYLGR�DR�HIHLWR�IRWRTXtPLFR�TXH�

D�UDGLDomR�89�SURYRFD�GHQWUR�GD�HVWUXWXUD�GR�SROtPHUR�

x 5HJLmR�9LVtYHO��9,���FRUUHVSRQGH�DRV�LQWHUYDORV�GH�FRPSULPHQWRV�GH�RQGD�HQWUH�

����H�����QP��5HSUHVHQWD�FHUFD�GH�����GH�WRGR�R�HVSHFWUR�VRODU��GHWHUPLQDQGR�

DV� FRUHV� GRV� REMHWRV�� 9HULILFD�VH� TXH� RV� GLIHUHQWHV� FRPSULPHQWRV� GH� RQGD�

�GLIHUHQWHV�FRUHV��SURGX]HP�GLYHUVDV�VHQVDo}HV�GH�OXPLQRVLGDGH�

x 5HJLmR�GR�,QIUDYHUPHOKR��,9���FRUUHVSRQGH�FHUFD�GH�����GR�HVSHFWUR�VRODU�H�R�

VHX� LQWHUYDOR� GH� FRPSULPHQWR� GH� RQGD� HVWi� FRQWLGD� HQWUH� ���� QP� DWp�



DSUR[LPDGDPHQWH� ����� QP��(VVD� UHJLmR� p� UHVSRQViYHO� SHODV� WURFDV� GH� HQHUJLD�

WpUPLFD�HQWUH�RV�FRUSRV��(VVD UDGLDomR�QmR�p�YLVtYHO�DR�ROKR�KXPDQR��VHQGR�XPD�

³IRQWH� GH� FDORU´� TXH� LQWHUIHUH� QDV� FRQGLo}HV� LQWHUQDV� GR� DPELHQWH�� DWUDYpV� GR�

JDQKR�GH�FDORU�

6HJXQGR� &DUELQDWWL�� TXDQGR� D� OX]� �RQGD� HOHWURPDJQpWLFD�� DWLQJH� XP� REMHWR�� TXDWUR�

FRLVDV�SRGHP�DFRQWHFHU�

x $V�RQGDV�SRGHP�VHU�UHIOHWLGDV�RX�HVSDOKDGDV�SDUD�IRUD�GR�REMHWR�

x $V�RQGDV�SRGHP�VHU�DEVRUYLGDV�SHOR�REMHWR�

x $V�RQGDV�SRGHP�VHU�UHIUDWDGDV�DWUDYpV�GR�REMHWR�

x $V�RQGDV�SRGHP�SDVVDU�DWUDYpV�GR�REMHWR�VHP�HIHLWRV�

'H� WRGD� D� UDGLDomR� VRODU� TXH� FKHJD� jV� FDPDGDV� VXSHULRUHV� GD� DWPRVIHUD��

DSHQDV� XPD� IUDomR� DWLQJH� D� VXSHUItFLH� WHUUHVWUH�� GHYLGR� j� UHIOH[mR� H� DEVRUomR� GRV�

UDLRV� VRODUHV� SHOD� DWPRVIHUD�� (VWD� IUDomR� TXH� DWLQJH� R� VROR� p� FRQVWLWXtGD� SRU� XPD�

FRPSRQHQWH�GLUHWD��RX GH�IHL[H��H�SRU�XPD�FRPSRQHQWH�GLIXVD��3DUD�DOpP�GDV�GXDV�

FRPSRQHQWHV�DWUiV�UHIHULGDV��VH�D�VXSHUItFLH�UHFHSWRUD�HVWLYHU�LQFOLQDGD�FRP�UHODomR�

j� KRUL]RQWDO�� KDYHUi� XPD� WHUFHLUD� FRPSRQHQWH� UHIOHWLGD� SHOR� DPELHQWH� FLUFXQGDQWH�

�QXYHQV�� VROR�� YHJHWDomR�� REVWiFXORV�� WHUUHQR��� $QWHV� GH� DWLQJLU� R� VROR�� DV�

FDUDFWHUtVWLFDV�GD�UDGLDomR�VRODU��LQWHQVLGDGH��GLVWULEXLomR�

HVSHFWUDO�H�DQJXODU��VmR�DIHWDGDV�SRU�LQWHUDo}HV�FRP�D�DWPRVIHUD�GHYLGR�DRV�HIHLWRV�

GH� DEVRUomR�H� HVSDOKDPHQWR��(VVDV�PRGLILFDo}HV� VmR�GHSHQGHQWHV�GD HVSHVVXUD�GD�

FDPDGD�DWPRVIpULFD�DWUDYHVVDGD��&$5%,1$77,��������3��

$�ILJXUD���PRVWUD�R�FRPSRUWDPHQWR�GD�5DGLDomR�VRODU�DR�HQWUDU�QD�DWPRVIHUD�



)LJXUD��� ± &RPSRUWDPHQWR�GD�UDGLDomR�VRODU�

)RQWH��6XSOHPHQWR�7pFQLFR�± $PELrQFLD�7pUPLFD��6ROXomR�SDUD�([FHVVR�GH�&DORU�±

5HYLVWD�%UDVLOHLUD�GH�&LrQFLD�$YtFROD �������

x &HUFD�GH�����GD�UDGLDomR�p�SHUGLGD�SRU�DEVRUomR�SHODV�PROpFXODV�GH�R[LJrQLR�H�

R]{QLR�GD�UDGLDomR�XOWUDYLROHWD�QD�HVWUDWRVIHUD�

x &HUFD� GH� ��� GD� UDGLDomR� p� SHUGLGD� SRU� GLIXVmR� GD� OX]� VRODU� GH� PHQRU�

FRPSULPHQWR�GH�RQGD�± D]XLV�H�YLROHWDV�

x &HUFD�GH������GD� UDGLDomR�p�SHUGLGD�SRU� UHIOH[mR�± ����QDV�QXYHQV�H����QD�

VXSHUItFLH�

x &HUFD�GH�����p�DEVRUYLGD�SHOD�VXSHUItFLH�

$� UDGLDomR� GLUHWD� p� D� UHFHELGD� ³GLUHWDPHQWH´� GR� VRO� SHORV� FRPSRQHQWHV� FRQVWUXWLYRV��

FRP� H[FHomR� GD� UDGLDomR� TXH� p� HVSDOKDGD�� DEVRUYLGD� RX� UHIOHWLGD� SRU� FRPSRQHQWHV�

DWPRVIpULFRV��$�SDUFHOD�GD� UDGLDomR�VRODU�TXH�p� HVSDOKDGD�SHORV� FRPSRQHQWHV�DWPRVIpULFRV� p�

FKDPDGD�GH�UDGLDomR�GLIXVD��

$� ILJXUD� �� H[S}H� D� GLVWULEXLomR� GD� UDGLDomR� VRODU� HP� XPD� FRQVWUXomR� H� FRPR� HOD�

LQIOXHQFLD�GLUHWDPHQWH�RV�FRPSRQHQWHV�FRQVWUXWLYRV�



)LJXUD��� ± (VTXHPD�GD�GLVWULEXLomR�GD�UDGLDomR�VRODU�HP�XPD�HGLILFDomR�

)RQWH��(VWXGR�GD�UHIOHWkQFLD�H�VXD�LQIOXrQFLD�QR�FRPSRUWDPHQWR�WpUPLFR�GH�WLQWDV�

UHIOHWLYDV�H�FRQYHQFLRQDLV�GH�FRUHV�FRUUHVSRQGHQWHV �������

������ 5$',$d­2� 62/$5� (� &/,0$72/2*,$� '$� 5(*,­2� 1257(� '2�
%5$6,/

2� FOLPD� DR� UHGRU� GDV� FRQVWUXo}HV� p� GHWHUPLQDGR� SRU� YiULRV� IDWRUHV�

FOLPiWLFRV� FRPR� D� UDGLDomR� VRODU�� WHPSHUDWXUD� GR� DU�� XPLGDGH� UHODWLYD� H� D�

YHORFLGDGH� GRV� YHQWRV�� (VVHV� SDUkPHWURV� LQIOXHQFLDP� GLUHWDPHQWH� QD�

WUDQVIHUrQFLD�GH�FDORU�TXH�RFRUUH�HQWUH�D�KDELWDomR�H�R�PHLR�DPELHQWH�DWUDYpV�GDV�

SDUHGHV�� WHOKDGRV�� SRUWDV� H� MDQHODV�� ,QWHUQDPHQWH� R� JDQKR� GH� FDORU� UHIOHWH� QRV�

XVXiULRV�� SRGHQGR� FDXVDU� XP� GHVFRQIRUWR� WpUPLFR� QR� YHUmR� H� OHYDQGR� DR� XP�

FRQVXPR� PDLRU� GH� HQHUJLD�� GHYLGR� DR� XVR� FRQVWDQWH� GH� DU� FRQGLFLRQDGR�

�6,03621��0&3+(5621��������

6HJXQGR� +�� 6� $UPHOLQ� H� 1�� &KHUU\�� QR� DUWLJR� ³$YDOLDomR� GR� XVR� H� GHVHPSHQKR� GH�

EDUUHLUDV�GH�UDGLDomR�WpUPLFD�QD�FRQVWUXomR�FLYLO´��D�UDGLDomR�WpUPLFD�p�UHVSRQViYHO�SRU������

GR� FDORU� TXH� HQWUD� QXP� UHFLQWR�� 'HVVD� IRUPD�� HVWXGDU� R� FRPSRUWDPHQWR� GD� UDGLDomR� VRODU�

SHUDQWH�RV�GLYHUVRV�SURMHWRV�GH�FOLPDWL]DomR�p�XP�SRQWR�FKDYH�QR�TXH�GL]�UHVSHLWR�DR�FRQIRUWR�

WpUPLFR�

2�PDSD� TXH� VHUi� DSUHVHQWDGR� QD� ILJXUD� ���� H[WUDtGR� GR� ³$WODV� %UDVLOHLUR� GH� HQHUJLD�

VRODU´��PRVWUD� D�PpGLD� DQXDO� GR� WRWDO� GLiULR� GH� LUUDGLDomR� VRODU� JOREDO� LQFLGHQWH� QR� WHUULWyULR�

EUDVLOHLUR�� $SHVDU� GDV� GLIHUHQWHV� FDUDFWHUtVWLFDV� FOLPiWLFDV� REVHUYDGDV� QR� %UDVLO�� SRGH�VH�

REVHUYDU� TXH� D� PpGLD� DQXDO� GH� LUUDGLDomR� JOREDO� DSUHVHQWD� ERD� XQLIRUPLGDGH�� FRP� PpGLDV�

DQXDLV�UHODWLYDPHQWH�DOWDV�HP�WRGR�SDtV��



(P� 0DQDXV�� R� HVWXGR� GD� UDGLDomR� GHYH� VHU� WUDWDGR� GH� IRUPD� HVSHFLDO� SRU� FRQWD� GD�

ORFDOL]DomR� JHRJUiILFD�� TXH� SURSRUFLRQD� DOWDV� WD[DV� GH� LUUDGLDomR� VRODU� DOpP� GR� FOLPD� ~PLGR�

TXH�MXQWRV�WRUQDP�D�UHJLmR�LQFRQYHQLHQWHPHQWH�TXHQWH�

$V� WDEHODV�D�VHJXLU�FRQWrP�RV�YDORUHV�PpGLRV�PHQVDLV�SDUD�DV�Pi[LPDV� WHPSHUDWXUDV��

PtQLPDV�WHPSHUDWXUDV�H�XPLGDGHV�UHODWLYDV�DR�ORQJR�GRV�~OWLPRV�VHLV�DQRV��$OpP�GLVVR��HVVHV�

GDGRV�VHUmR�H[SRVWRV�HP�IRUPD�GH�JUiILFRV�SDUD�XPD�LQWHUSUHWDomR�PDLV�FODUD�GD�FOLPDWRORJLD�

PDQDXDUD�DR�ORQJR�GRV�DQRV��

7DEHOD���± 7HPSHUDWXUDV�PpGLDV�Pi[LPDV�PHQVDLV�

7HPSHUDWXUD�0i[LPD�0pGLD��๦&�
$QR ���� ���� ���� ���� ���� ����

-DQHLUR ����� ����� ����� ����� ����� �����
)HYHUHLUR ����� ����� ����� ����� ����� �����
0DUoR ����� ����� ����� ����� ����� �����
$EULO ����� ����� ����� ����� ����� �����
0DLR ����� ����� ����� ����� ����� �����
-XQKR� ����� ����� ����� ����� ����� �����
-XOKR ����� ����� ����� ����� ����� �����
$JRVWR ����� ����� ����� ����� ����� �����
6HWHPEUR ����� ����� ����� ����� ����� �����
2XWXEUR ����� ����� ����� ����� ����� �����
1RYHPEUR ����� ����� ����� ����� ����� �����
'H]HPEUR ����� ����� ����� ����� ����� �����

)RQWH��,QVWLWXWR�1DFLRQDO�GH�0HWHRURORJLD �������

7DEHOD���± 7HPSHUDWXUDV�PpGLDV�PtQLPDV�PHQVDLV�

7HPSHUDWXUD�0tQLPD�0pGLD��๦&�
$QR ���� ���� ���� ���� ���� ����

-DQHLUR ����� ����� ����� ����� ����� �����
)HYHUHLUR ����� ����� ����� ����� ����� �����
0DUoR ����� ����� ����� ����� ����� �����
$EULO ����� ����� ����� ����� ����� �����
0DLR ����� ����� ����� ����� ����� �����
-XQKR� ����� ����� ����� ����� ����� �����
-XOKR ����� ����� ����� ����� ����� �����
$JRVWR ����� ����� ����� ����� ����� �����
6HWHPEUR ����� ����� ����� ����� ����� �����
2XWXEUR ����� ����� ����� ����� ����� �����
1RYHPEUR ����� ����� ����� ����� ����� �����
'H]HPEUR ����� ����� ����� ����� ����� �����

)RQWH��,QVWLWXWR�1DFLRQDO�GH�0HWHRURORJLD �������



7DEHOD���± 8PLGDGHV�5HODWLYDV�PpGLDV�PHQVDLV�

8PLGDGH�5HODWLYD�0pGLD�0HQVDO����
$QR ���� ���� ���� ���� ���� ����

-DQHLUR ����� ����� ����� ����� ����� �����
)HYHUHLUR ����� ����� ����� ����� ����� �����
0DUoR ����� ����� ����� ����� ����� �����
$EULO ����� ����� ����� ����� ����� �����
0DLR ����� ����� ����� ����� ����� �����
-XQKR� ����� ����� ����� ����� ����� �����
-XOKR ����� ����� ����� ����� ����� �����
$JRVWR ����� ����� ����� ����� ����� �����
6HWHPEUR ����� ����� ����� ����� ����� �����
2XWXEUR ����� ����� ����� ����� ����� �����
1RYHPEUR ����� ����� ����� ����� ����� �����
'H]HPEUR ����� ����� ����� ����� ����� �����

)RQWH��,QVWLWXWR�1DFLRQDO�GH�0HWHRURORJLD �������

2V�GDGRV�GDV�WDEHODV�DFLPD�HVWmR�UHSUHVHQWDGRV�QRV�JUiILFRV�DEDL[R�SDUD�XPD�PHOKRU�

YLVXDOL]DomR�H�LQWHUSUHWDomR�GR�TXH�RFRUUH�FRP�R�FOLPD�DPD]{QLFR�DR�ORQJR�GR�DQR�

)LJXUD��� ± 7HPSHUDWXUDV�0i[LPDV�0pGLDV�

)RQWH��,QVWLWXWR�1DFLRQDO�GH�0HWHRURORJLD��������

Ϯϰ͕ϬϬ

Ϯϲ͕ϬϬ

Ϯϴ͕ϬϬ

ϯϬ͕ϬϬ

ϯϮ͕ϬϬ

ϯϰ͕ϬϬ

ϯϲ͕ϬϬ

ϯϴ͕ϬϬ

dĞŵƉĞƌĂƚƵƌĂ�DĄǆŝŵĂƐ�DĠĚŝĂƐ

dĞŵƉ͘DĄǆ͘DĠĚ͘ϮϬϭϭ dĞŵƉ͘DĄǆ͘DĠĚ͘ϮϬϭϮ dĞŵƉ͘DĄǆ͘DĠĚ͘ϮϬϭϯ

dĞŵƉ͘DĄǆ͘DĠĚ͘ϮϬϭϰ dĞŵƉ͘DĄǆ͘DĠĚ͘ϮϬϭϱ dĞŵƉ͘DĄǆ͘DĠĚ͘ϮϬϭϲ



)LJXUD��� ± 7HPSHUDWXUDV�0tQLPDV�0pGLDV�

)RQWH��,QVWLWXWR�1DFLRQDO�GH�0HWHRURORJLD��������

)LJXUD��� ± 8PLGDGHV�UHODWLYDV�PpGLDV�PHQVDLV�DR�ORQJR�GRV�~OWLPRV�VHLV�DQRV�

2V�JUiILFRV�PRVWUDP�R� SHUILO� GH� WHPSHUDWXUD� DPD]{QLFD� DR� ORQJR�GR� DQR��2EVHUYD�VH�

TXH�GH�MXOKR�D�VHWHPEUR�D�WHPSHUDWXUD�WHQGH�D�DXPHQWDU�H�QR�PHVPR�SHUtRGR�D�XPLGDGH�UHODWLYD�

WHQGH�D�GLPLQXLU��(QTXDQWR�TXH�GH�VHWHPEUR�DWp�GH]HPEUR�RFRUUH�R�FRQWUiULR�

)RQWH��,QVWLWXWR�1DFLRQDO�GH�0HWHRURORJLD��������

ϮϮ͕ϬϬ

Ϯϯ͕ϬϬ

Ϯϰ͕ϬϬ

Ϯϱ͕ϬϬ

Ϯϲ͕ϬϬ

Ϯϳ͕ϬϬ

Ϯϴ͕ϬϬ

dĞŵƉĞƌĂƚƵƌĂƐ�DşŶŝŵĂƐ�DĠĚŝĂƐ

dĞŵƉ͘DşŶ͘DĠĚ͘ϮϬϭϭ dĞŵƉ͘DşŶ͘DĠĚ͘ϮϬϭϮ dĞŵƉ͘DşŶ͘DĠĚ͘ϮϬϭϯ

dĞŵƉ͘DşŶ͘DĠĚ͘ϮϬϭϰ dĞŵƉ͘DşŶ͘DĠĚ͘ϮϬϭϱ dĞŵƉ͘DşŶ͘DĠĚ͘ϮϬϭϲ

ϱϬ͕ϬϬ
ϱϱ͕ϬϬ
ϲϬ͕ϬϬ
ϲϱ͕ϬϬ
ϳϬ͕ϬϬ
ϳϱ͕ϬϬ
ϴϬ͕ϬϬ
ϴϱ͕ϬϬ
ϵϬ͕ϬϬ

hŵŝĚĂĚĞƐ�ZĞůĂƚŝǀĂƐ�DĠĚŝĂƐ�

hŵŝ͘ZĞů͘DĠĚ͘ϮϬϭϭ hŵŝ͘ZĞů͘DĠĚ͘ϮϬϭϮ
hŵŝ͘ZĞů͘DĠĚ͘ϮϬϭϯ hŵŝ͘ZĞů͘DĠĚ͘ϮϬϭϰ
hŵŝ͘ZĞů͘DĠĚ͘ϮϬϭϱ hŵŝ͘ZĞů͘DĠĚ͘ϮϬϭϲ



)LJXUD����± 5DGLDomR�VRODU�JOREDO�PpGLD�DQXDO�

)RQWH��$WODV�%UDVLOHLUR�GH�HQHUJLD�6RODU��������

$QDOLVDQGR� RV� JUiILFRV� p� SRVVtYHO� YHU� TXH�� KLVWRULFDPHQWH�� R� FOLPD� GH� 0DQDXV� p�

PDUFDGR�SRU�Pi[LPDV�GH� WHPSHUDWXUD�HOHYDGDV��SRU�YROWD�GH���� ๦&��H�DOWDV� WD[DV�GH�XPLGDGH�

UHODWLYD��SRU�YROWD�GH�������

(VVHV�GRLV�IDWRUHV�PHQFLRQDGRV�LQIOXHQFLDP�GLUHWDPHQWH�QR�FRQIRUWR�WpUPLFR�GD�UHJLmR��

SRLV�DV�DOWDV�WD[DV�GH�XPLGDGH�UHODWLYD�HP�GLDV�TXHQWHV�ID]HP�FRP�TXH�D�VHQVDomR�WpUPLFD�GH�

XP�LQGLYtGXR�DXPHQWH��'HVVD�IRUPD��D�SHVVRD�WHP�D�LPSUHVVmR�GH�TXH�HVWi�PDLV�TXHQWH�GR�TXH�

R�QRUPDO�SRU�FRQWD�GD�UHGXomR�GD�HILFiFLD�GD�WUDQVSLUDomR�GD�SHOH��TXH�SRU�VXD�YH]�SUHMXGLFD�R�

UHVIULDPHQWR�FRUSRUDO�

������27,0,=$d­2�'2�&21)2572�7e50,&2

7RGR�R�FRQWH~GR�DSUHVHQWDGR�DWp�DJRUD�VHUYH�SDUD�GHPRQVWUDU�FRPR�SURMHWDU�XP�VLVWHPD�

GH�FOLPDWL]DomR�HQIUHQWDQGR�DV�PD]HODV�FDUDFWHUtVWLFDV�GR�FOLPD�DPD]RQHQVH��&RQWXGR��FDOFXODU�

D�FDUJD� WpUPLFD�GH�XP�DPELHQWH�H�VHOHFLRQDU�XP�FRQGLFLRQDGRU�GH�DU�VHP�VH� LPSRUWDU�FRP�D�

QDWXUH]D� GHVVD� FDUJD� RFDVLRQDOPHQWH� SURYRFD� D� VHOHomR� GH� XPD� PiTXLQD� WpUPLFD� GH� DOWD�

FDSDFLGDGH�H�DOWR�FRQVXPR�GH�HQHUJLD�HOpWULFD�



$VVLP�� HQWUD� HP� SDXWD� D� TXHVWmR� GD� RWLPL]DomR� GH� SURMHWRV� GH� FOLPDWL]DomR� SDUD�

DXPHQWDU�R�FRQIRUWR�WpUPLFR�H�UHGX]LU�R�FRQVXPR�GH�HQHUJLD�GHYLGR�DR�XVR�GH�FRQGLFLRQDGRUHV�

GH�DU�

$�FDUJD�WpUPLFD�LQFLGHQWH�HP�XP�DPELHQWH�SRGH�VHU�UHGX]LGD�PHGLDQWH�D�XWLOL]DomR�GH�

PDWHULDLV�WHUPLFDPHQWH�LVRODQWHV��TXH�LUDP�UHGX]LU�D�WD[D�GH�DEVRUomR�GH�FDORU�SHODV�VXSHUItFLHV�

LUUDGLDGDV��RX�GH�DOWD� UHIOHWkQFLD��TXH�IDUmR�D�PHVPD�FRLVD�DR�UHIOHWLU�ERD�SDUFHOD�GD�UDGLDomR�

VRODU�

1R� kPELWR� GRV� PDWHULDLV� GH� DOWD� UHIOHWkQFLD� GHVWDFD�VH� D� WLQWD� WHUPR�UHIOHWRUD� FRPR�

PHFDQLVPR�GH�RWLPL]DomR�GHYLGR�D�VXD�HILFLrQFLD�H�SUDWLFLGDGH�GH�XWLOL]DomR�

����5()/(7Æ1&,$

6HJXQGR�D�QRUPD�1%5��������GH�GHVHPSHQKR�WpUPLFR�GH�HGLILFDo}HV��UHIOHWkQFLD�p�R�

TXRFLHQWH� GD� WD[D� GH� UDGLDomR� VRODU� UHIOHWLGD� SRU� XPD� VXSHUItFLH�� SHOD� WD[D� GH� UDGLDomR� VRODU�

LQFLGHQWH�VREUH�HVWD�PHVPD�VXSHUItFLH�

$�LQWHQVLGDGH�GD�UDGLDomR�VRODU�HPLWLGD�SHOR�VRO�YDULD�GH DFRUGR�

FRP�R�LQWHUYDOR�GH�FRPSULPHQWR�GH�RQGD�RQGH�HOD�HVWi�VLWXDGD��$�UHIOHWkQFLD�p�

XPD�SURSULHGDGH�ItVLFD�IXQGDPHQWDO�SDUD�VH�HQWHQGHU�R�FRPSRUWDPHQWR�WpUPLFR�

GRV�PDWHULDLV���,.(0$768��������3����

������&203257$0(172�5()/(7,92�'26�0$7(5,$,6

$� UHIOHWkQFLD� GH� XP� PDWHULDO� HVWi� GLUHWDPHQWH� UHODFLRQDGD� FRP� DV� VHJXLQWHV�

SURSULHGDGHV�

x 5HIOHWkQFLD�HVSHFXODU��TXDQGR�WRGD�D�OX]�LQFLGHQWH�VREUH�R�PDWHULDO�p�UHIOHWLGD�FRP�XP�

kQJXOR�GH�VDtGD�LJXDO�DR�GH�LQFLGrQFLD�

x 5HIOHWkQFLD�GLIXVD��TXDQGR�D�OX]�LQFLGHQWH p�UHIOHWLGD�GLYLGLGD�HP�YiULRV�IHL[HV�GHYLGR�D�

H[LVWrQFLD�GH�UXJRVLGDGH�QD�VXSHUItFLH�GR�PDWHULDO



)LJXUD��� ± (VTXHPD�GH�UHIOHWkQFLD�HVSHFXODU�H�GLIXVD�

)RQWH��

KWWS���ZZZ�SRQWRFLHQFLD�RUJ�EU�JDOHULD�"FRQWHQW��))LVLFD��)2SWLFD��)5HIOH[DR�HVSHFXODU

�H�GLIXVD�MSJ

4XDQWR�PDLV� FODUR� IRU�XP�PDWHULDO��PDLRU� VHUi� VXD� UHIOHWkQFLD��1D� WDEHOD� D� VHJXLU� VmR�

H[SRVWRV� DOJXQV� YDORUHV� GH� UHIOHWkQFLD� SDUD� DOJXQV� PDWHULDLV�� VHJXQGR� 6WXGHUYDQW� ��������

7KHYHQDUG�H�+DGGDG��������

7DEHOD���± 9DORUHV�WtSLFRV�GH�UHIOHWkQFLD�

0DWHULDO 5HIOHWkQFLD����
5HYHVWLPHQWR�UHIOHWLYR�EUDQFR ��

7LQWD�%UDQFD ��
$UHLD�GR�GHVHUWR ��

&RQFUHWR ��
$VIDOWR �
ÈJXD �

)RQWH��5HIOHFWLYH�URRIV�UHWXUQ�PXOWLSOH�GLYLGHQGV��%XLOGLQJ�2SHUDWLQJ�0DQDJHPHQW��������

$�UHIOHWkQFLD��DOLDGD�D�RXWUDV�SURSULHGDGHV�ItVLFDV�GRV�PDWHULDLV��SRGH�FRQWULEXLU�SDUD�D�

UHGXomR�GD� WHPSHUDWXUD�GR�PDWHULDO� H[SRVWR�D� UDGLDomR��DOpP�GH�PHOKRUDU�R�FRQIRUWR� WpUPLFR�

HP�DPELHQWHV��

������$63(&726�48(�,17(5)(5(0�1$�5()/(7Æ1&,$�'26�0$7(5,$,6

2�FOLPD�DR�TXDO�R�PDWHULDO�ILFD�H[SRVWR��EHP�FRPR�DV�FDUDFWHUtVWLFDV�GH�VXD�VXSHUItFLH��

LQIOXHQFLD�QD�FDSDFLGDGH�UHIOHWLYD�GR�PDWHULDO��



6HJXQGR� %UHW]� H�$NEDUL� ������� VXEVWUDWRV� UXJRVRV� SRGHP� DSUHVHQWDU� XPD� UHIOHWkQFLD�

VXSHUILFLDO� PHQRU� TXDQGR� FRPSDUDGR� D XP� VXEVWUDWR� OLVR� GHYLGR� D� HIHLWRV� JHRPpWULFRV� H� jV�

SDUWtFXODV�VXVSHQVDV�GH�DU�TXH�VH�DFXPXODP�QDV�LUUHJXODULGDGHV�GDV�VXSHUItFLHV�

$�UXJRVLGDGH�GH�XPD�VXSHUItFLH�p�GHILQLGD�SRU�VXDV�PLFUR�LUUHJXODULGDGHV�

JHRPpWULFDV��2V�PDWHULDLV�GH�FRQVWUXomR�FLYLO��JHUDOPHQWH�DSUHVHQWDP�FHUWD�

LUUHJXODULGDGH�QDV�VXDV�VXSHUItFLHV��RQGH�Ki�SLFRV�H�YDOHV�GH�GLIHUHQWHV�DOWXUDV�H�D�

GLIHUHQWHV�GLVWkQFLDV��525,=��'251(//(6��525,=��������

6HJXQGR� %UHW]�� $NEDUL� H� 5RVHQIHOG� ������� QmR� VH� GHYH� FRQVLGHUDU� VRPHQWH� R� YDORU�

LQLFLDO� GD UHIOHWkQFLD�� R� PRQLWRUDPHQWR� GR� VHX� GHVHPSHQKR� GXUDQWH� D� H[SRVLomR� GHYH� VHU�

UHDOL]DGR�� 6XSHUItFLHV� FRP� FRUHV� HVFXUDV� �EDL[D� UHIOHWkQFLD� QD� UHJLmR� GR� YLVtYHO�� WHQGHP� D�

DXPHQWDU�D�UHIOHWkQFLD�FRP�R�SDVVDU�GR�WHPSR�GHYLGR�j�FRQFHQWUDomR�GH�VXMHLUDV�H�GH�SROXLomR��

DOpP� GD� R[LGDomR� GRV� PDWHULDLV�� (P� FRQWUDVWH�� FREHUWXUDV� FRP� DOWR� YDORU� GH� UHIOHWkQFLD��

JHUDOPHQWH�GH�FRUHV�EUDQFDV��WHQGHP�D�GLPLQXLU�R�YDORU�GD�UHIOHWkQFLD��

$�UHIOHWkQFLD�GH�XPD�FREHUWXUD�SRGH�VHU�DOWHUDGD�FRP�R�SDVVDU�GR�WHPSR��GHYLGR�D�VXD�

H[SRVLomR�jV�LQWHPSpULHV��SRU�LVVR�GHYHP�VHU�UHDOL]DGDV�OLPSH]DV�SHULyGLFDV�SDUD�DPHQL]DU�HVWH�

SUREOHPD��(VWXGRV�UHDOL]DGRV�SRU�/HYLQVRQ�HW�DO��������GH�H[SRVLomR�DR�DPELHQWH�QDWXUDO�FRP�

��� WLSRV� GH� WHOKDGRV� QD�&DOLIyUQLD�PRVWUDUDP� TXH� D� UHIOHWkQFLD� GHVWHV� ³PDWHULDLV� IULRV´� SRGH�

GLPLQXLU�FHUFD�GH�����QR�SULPHLUR�DQR�GH�H[SRVLomR�

)LJXUD��� ± 5HIOHWkQFLD�GH�VXSHUItFLHV�OLPSDV�H�VXMDV�

)RQWH��(VWXGR�GD�UHIOHWkQFLD�H�VXD�LQIOXrQFLD�QR�FRPSRUWDPHQWR�WpUPLFR�GH�WLQWDV�

UHIOHWLYDV�H�FRQYHQFLRQDLV�GH�FRUHV�FRUUHVSRQGHQWHV �������

$�SHUGD�GH�HILFLrQFLD�GD�VXSHUItFLH�SURYRFDGD�SRU�XPD�VpULH�GH�IDWRUHV�TXH�YmR�GHVGH�

SROXHQWHV�DWPRVIpULFRV�DWp�DJHQWHV�ELROyJLFRV�



������5()/(7Æ1&,$�(�'(6(03(1+2�7e50,&2

8PD� DQiOLVH� GR� GHVHPSHQKR� WpUPLFR� GH� XP� PDWHULDO� QR� kPELWR� GD� UHIOHWkQFLD� HVWi�

OLJDGD�GLUHWDPHQWH�j�UHJLmR�GR�HVSHFWUR�LQIUDYHUPHOKR��Mi�TXH�HVVD�UHJLmR�p�TXHP�FRQWULEXL�SDUD�

R�DXPHQWR�GD�WHPSHUDWXUD�GR�PDWHULDO�

(VWXGRV�GH�%UHW]��$NEDUL� H�5RVHQIHOG�PRVWUDP�TXH�Ki�GLYHUVDV�PXGDQoDV�TXH�SRGHP�

VHU� UHDOL]DGDV� QDV� FRQVWUXo}HV� D� ILP� GH� PHOKRUDU� VHX� GHVHPSHQKR� WpUPLFR�� &RPR� GLWR�

DQWHULRUPHQWH�� FRUHV� FODUDV� IDYRUHFHP�DXPHQWR�GD� UHIOHWkQFLD��7HOKDGRV� H�SDUHGHV�SRGHP�VHU�

SLQWDGRV�FRP�FRUHV�FODUDV�� H�RV�PDWHULDLV�GDV� FREHUWXUDV�GRV� WHOKDGRV�SRGHP�VHU� VXEVWLWXtGRV�

SRU�WHOKDV�GH PHWDO��GH�FRQFUHWR�RX�GH�FHUkPLFD�QD�FRU�EUDQFD��

4XDQGR�DV�VXSHUItFLHV�H[WHUQDV�ILFDP�H[SRVWDV�j�UDGLDomR�VRODU�H[LVWH�XP�JDQKR�GH�FDORU�

QR�UHFLQWR��2�HIHLWR�GD�FRU�QD�WHPSHUDWXUD�GR�DU�LQWHUQR�GHSHQGH�GH�YiULRV�SDUkPHWURV��DOpP�GD�

UHIOHWkQFLD��FRPR�D�UHVLVWrQFLD�WpUPLFD�H�D�FDSDFLGDGH�WpUPLFD��&$6752��������

-�5�6LPSVRQ� H� (�*� 0F3KHUVRQ� PRVWUDUDP� TXH� WHOKDGRV� SLQWDGRV� FRP� WLQWD� EUDQFD�

DSUHVHQWDP�WHPSHUDWXUD� UHGX]LGD�TXDQGR�FRPSDUDGRV�DRV� WHOKDGRV�GH�FRU�HVFXUD��$VVLP��ILFD�

HYLGHQWH� TXH� D� UHIOHWkQFLD� GRV� PDWHULDLV� SRGH� VHU� DSURYHLWDGD� SDUD� UHGX]LU� D� WD[D� GH�

WUDQVIHUrQFLD�GH�FDORU�SDUD�GHQWUR�GH�XP�DPELHQWH�

����7,17$6�7(502�5()/(725$6

7LQWDV� WHUPR�UHIOHWRUDV� VmR� WLQWDV� TXH� HP� VXD� FRPSRVLomR� DSUHVHQWDP� SLJPHQWDomR�

EUDQFD��SRLV�HVVH�SURSRUFLRQDP�DOWRV�YDORUHV�GH�UHIOHWkQFLD�j�UDGLDomR�YLVtYHO�

&RQIRUPH�DSUHVHQWDGR�QD�VHomR������DSHQDV�D�UDGLDomR�YLVtYHO�p�UHVSRQViYHO�SHODV�FRUHV�

GRV�REMHWRV�H�p�YLVtYHO�DRV�VHUHV�KXPDQRV��HQTXDQWR�DV�UDGLDo}HV�LQIUDYHUPHOKDV�H�XOWUDYLROHWDV�

VmR�LQYLVtYHLV�

,QGHSHQGHQWHPHQWH GH� VHUHP� YLVtYHLV� RX� QmR�� HVVDV� WUrV� SDUFHODV� GH� UDGLDomR� VmR�

UHVSRQViYHLV�SHOR�DTXHFLPHQWR�GDV�VXSHUItFLHV�H[SRVWDV�j� OX]�VRODU��¬�PHGLGD�TXH�R�PDWHULDO�

H[SRVWR�DEVRUYHU�HQHUJLD�HOH�DTXHFHUi�DLQGD�PDLV�

'RLV� REMHWRV� SRGHP� DSUHVHQWDU� FRUHV� VHPHOKDQWHV�� PDV� SURSULHGDGHV�

UHIOHWLYDV�GLVWLQWDV��FRPR SRGH� VHU� REVHUYDGR� QD� )LJXUD� ���� $PERV� RV�

SLJPHQWRV� GH� FRU� PDUURP� �FRQYHQFLRQDO� H� UHIOHWLYR�� DSUHVHQWDP� WHPSHUDWXUDV�

VXSHUILFLDLV� GLIHUHQWHV�� TXDQWR� PDLV� URVD�� PDLV� TXHQWH� �,.(0$768�� ������

S�����



)LJXUD��� ± )RWR�GH�FkPHUD�LQIUDYHUPHOKD�GR�SLJPHQWR�FRQYHQFLRQDO�H�UHIOHWLYR

)RQWH��(VWXGR�GD�5HIOHWkQFLD�H�VXD�,QIOXrQFLD�QR�&RPSRUWDPHQWR�7pUPLFR�GH�7LQWDV�5HIOHWLYDV�

H�&RQYHQFLRQDLV�GH�&RUHV�&RUUHVSRQGHQWHV��������

3LJPHQWRV� UHIOHWLYRV� WrP� D� SURSULHGDGH� GH� DEVRUYHU� RX� UHIOHWLU� D� OX]� GD� UHJLmR� GH�

HVSHFWUR�LQIUDYHUPHOKR��,VVR�SURSRUFLRQD�D�UHIOHWkQFLD�GD�OX]�LQIUDYHUPHOKD�VHP�LQIOXHQFLDU�QD�

UHJLmR� GR� HVSHFWUR� YLVtYHO�� SRUWDQWR� H[LVWHP� WLQWDV� GH� FRUHV� VLPLODUHV� FRP� SURSULHGDGHV�

UHIOHWLYDV�GLIHUHQWHV�

������,03$&726�'2�862�'(�7,17$6�7(502�5()/(725$6

8VDU�WLQWDV�WHUPR�UHIOHWRUDV�QD�VXSHUItFLH�H[WHUQD�GH�UHFLQWRV�SRGH�FRQWULEXLU�GH�PDQHLUD�

VLJQLILFDWLYD� SDUD� D� UHGXomR� D� WHPSHUDWXUD� VXSHUILFLDO� GD� FREHUWXUD� H[SRVWD� GD� HGLILFDomR��

6HJXQGR�HVWXGRV�UHDOL]DGRV�QR�,QVWLWXWR�GH�3HVTXLVD�7HFQROyJLFDV�GH�6mR�3DXOR��,37��H[SRVWRV�

QD� ILJXUD� D� VHJXLU�� p� SRVVtYHO� QRWDU� D� UHGXomR� GD� WHPSHUDWXUD� QD� VXSHUItFLH� GR�PDWHULDO� TXH�

UHFHEHX�DSOLFDomR�GH�XPD�FDPDGD�GH�WLQWD�WHUPR�UHIOHWRUD�

)LJXUD��� ± 3HUILO�GH�WHPSHUDWXUD�DR�ORQJR�GH�XP�GLD����K��

)RQWH��*UiILFR�UHWLUDGR�GR�5HODWyULR�7pFQLFR�GR�,37�Q���������



1D�OHJHQGD��³H[WHULRU´�p�D�WHPSHUDWXUD�GR�DU�H[WHUQR��³VHP�SLQWXUD´�p�D�WHPSHUDWXUD�GD�

WHOKD�VHP�SLQWXUD�³FRP�SLQWXUD´�p�D�WHPSHUDWXUD�GD�WHOKD�FRP�SLQWXUD�WHUPR�UHIOHWRUD�

6HJXQGR�&DVWUR��DV�WLQWDV WHUPR�UHIOHWRUDV�TXDQGR�DSOLFDGDV�VREUH�GLIHUHQWHV�VXEVWUDWRV�

DMXGDP�D�PHOKRUDU�R�GHVHPSHQKR�WpUPLFR�GHVVHV�VXEVWUDWRV��XPD�YH]�TXH�UHGX]LUi�D�WD[D�GH�

WUDQVIHUrQFLD�GH�FDORU�DEVRUYLGD�

6HJXQGR� )HUUHLUD� H� 3UDGR�� FRPSDUDQGR� WLQWDV� WHUPR�UHIOHWRUDV� EUDQFDV� FRP� WLQWDV�

FRQYHQFLRQDLV��p�SRVVtYHO�QRWDU�TXH�DV�WLQWDV�FRQYHQFLRQDLV�HPERUD�UHGX]DP�D�WHPSHUDWXUD�GD�

VXSHUItFLH�� DLQGD� DSUHVHQWDP� DOWDV� WHPSHUDWXUDV� QR� LQWHULRU� GDV� HGLILFDo}HV��0DWHULDLV� GH� DOWD�

UHIOHWkQFLD�DWLQJHP�WHPSHUDWXUDV�PDLV�EDL[DV�PHGLDQWH�H[SRVLomR�j�UDGLDomR�VRODU��UHGX]LQGR�D�

WUDQVIHUrQFLD�GH�FDORU�DR�VHX�UHGRU�

���0(72'2/2*,$

(VWD�SHVTXLVD�LQLFLRX�VH�D�SDUWLU�GH�XPD�UHYLVmR�ELEOLRJUiILFD�FXMR�REMHWLYR�HUD�DGTXLULU�

RV� FRQKHFLPHQWRV� QHFHVViULRV� SDUD� SURMHWDU� H� DSHUIHLoRDU� XP� VLVWHPD� GH� FOLPDWL]DomR� GH�

DPELHQWHV�� )RUDP� DSUHVHQWDGRV�� GDGRV� GH� FOLPDWRORJLD� GD� UHJLmR� DPD]{QLFD�� XP� URWHLUR� GH�

FiOFXOR� GH� FDUJD� WpUPLFD�� PHFDQLVPRV� GH� WUDQVIHUrQFLD� GH� FDORU�� DOpP� GH� XP� GHWHUPLQDGR�

PDWHULDO�FDSD]�GH�SURYRFDU�WDO�RWLPL]DomR��$�UHYLVmR�IRL�FDSD]�GH�PRVWUDU�TXH�R�XVR�GH�WLQWDV�

WHUPR�UHIOHWRUDV� p�XPD� IRUPD�YLiYHO� GH� UHGX]LU� D� FDUJD� WpUPLFD�GH�XP� UHFLQWR� H�GHVVD� IRUPD�

REWHU� R� FRQIRUWR� WpUPLFR� QHFHVViULR�� )HLWR� LVVR�� VHUi� IHLWD� XPD� DYDOLDomR� GRV� EHQHItFLRV� GR�

PpWRGR�GH�RWLPL]DomR�VHOHFLRQDGR�

����0e72'2

0pWRGR� p� R� FRQMXQWR� GH� DWLYLGDGHV� VLVWHPiWLFDV� TXH�� FRP� PDLRU�

VHJXUDQoD� H� HFRQRPLD�� SHUPLWH� DOFDQoDU� R� REMHWR�� FRQKHFLPHQWRV� YiOLGRV� H�

YHUGDGHLURV��WUDoDQGR�R�FDPLQKR�D�VHU�VHJXLGR��GHWHFWDQGR�HUURV�H�DX[LOLDQGR�DV�

GHFLV}HV�GR�FLHQWLVWD���/$.$726�H�0$5&21,��������

2� REMHWLYR� GHVWH� WUDEDOKR� p� FDOFXODU D� RWLPL]DomR� JHUDGD� SHOR� XVR� GH� WLQWDV� WHUPR�

UHIOHWRUDV�QR�kPELWR�GR�FRQIRUWR�WpUPLFR�GH�HGLILFDo}HV��3DUD�TXH�LVVR�VHMD�IHLWR��p�QHFHVViULD�D�

HVFROKD� GH� XP� PpWRGR� TXH� VHMD� FDSD]� GH� JXLDU� R� GHVHQYROYLPHQWR� GR� SURMHWR� GH� IRUPD�

HILFLHQWH��1HVWH�WUDEDOKR�VHUi�XVDGR�R�PpWRGR�GHGXWLYR�H�TXDOL�TXDQWLWDWLYR�

0pWRGR� GHGXWLYR� p� R� FDPLQKR� GDV� FRQVHTXrQFLDV�� SRLV� XPD� FDGHLD� GH�

UDFLRFtQLR� HP� FRQH[mR� GHVFHQGHQWH�� LVWR� p�� GR� JHUDO� SDUD� R� SDUWLFXODU�� OHYD� j�



FRQFOXVmR��(P�EDVH�D�HVVH�PpWRGR��SDUWLQGR�VH�GH�WHRULDV�H� OHLV�JHUDLV��SRGH�VH�

FKHJDU� j� GHWHUPLQDomR� RX� SUHYLVmR� GH� IHQ{PHQRV� SDUWLFXODUHV�� �$1'5$'(��

������

2� PpWRGR� GHGXWLYR� SDUWH� GDV� WHRULDV� H� OHLV� FRQVLGHUDGDV� JHUDLV� H�

XQLYHUVDLV� EXVFDQGR� H[SOLFDU� D� RFRUUrQFLD� GH� IHQ{PHQRV� SDUWLFXODUHV�� 2�

H[HUFtFLR�PHWyGLFR�GD�GHGXomR�SDUWH�GH�HQXQFLDGRV�JHUDLV��OHLV�XQLYHUVDLV��TXH�

VXSRVWRV�FRQVWLWXHP�DV�SUHPLVVDV�GR�SHQVDPHQWR�UDFLRQDO�H�GHGX]LGD�FKHJDP�D�

FRQFOXV}HV��2�H[HUFtFLR�GR�SHQVDPHQWR�SHOD�UD]mR�FULD�XPD�RSHUDomR�QD�TXDO�VmR�

IRUPXODGDV� SUHPLVVDV� H� UHJUDV� GH� FRQFOXVmR� TXH� VH� GHQRPLQDP�GHPRQVWUDomR��

�',1,=�H�6,/9$��������

$� SHVTXLVD� TXDQWLWDWLYD� VH� FHQWUD� QD� REMHWLYLGDGH�� ,QIOXHQFLDGD� SHOR�

SRVLWLYLVPR�� FRQVLGHUD�TXH� D� UHDOLGDGH� Vy�SRGH� VHU� FRPSUHHQGLGD� FRP�EDVH�QD�

DQiOLVH�GH�GDGRV�EUXWRV��UHFROKLGRV�FRP�R�DX[tOLR�GH�LQVWUXPHQWRV�SDGURQL]DGRV�

H� QHXWURV�� $� SHVTXLVD� TXDQWLWDWLYD� UHFRUUH� j� OLQJXDJHP� PDWHPiWLFD� SDUD�

GHVFUHYHU�DV�FDXVDV�GH�XP�IHQ{PHQR��DV�UHODo}HV�HQWUH�YDULiYHLV��HWF���(1*(/��

72/)2��������3����

2V�PpWRGRV� VHOHFLRQDGRV� SHUPLWHP�XPD� DQiOLVH� ItVLFD�PDWHPiWLFD� GR� FRPSRUWDPHQWR�

WpUPLFR�GH�XP�DPELHQWH�H�ID]HU�DV�DYDOLDo}HV�QHFHVViULDV�

����7e&1,&$6

3DUD�UHDOL]DU�R�HVWXGR�SURSRVWR�QHVWH�WUDEDOKR�IRL�LQLFLDGD�XPD�SHVTXLVD�D�SDUWLU�GH�XPD�

UHYLVmR�ELEOLRJUiILFD�FRP�R�REMHWLYR�GH�FRQKHFHU�D�DWXDO�SUREOHPiWLFD�RFRUUHQWH�QR�DPELHQWH�

HVWXGDGR�� SURFHGLPHQWRV� GH� FiOFXOR� XWLOL]DGRV� QR� kPELWR� GD� DYDOLDomR� GR� FRQIRUWR� WpUPLFR� H�

PpWRGRV�GH�RWLPL]DomR�GH�VLVWHPDV�GH�FOLPDWL]DomR�GH�DPELHQWHV�

6HUmR� XWLOL]DGRV� GDGRV� REWLGRV� DWUDYpV� GH� H[SHULPHQWRV� H� HVWDWtVWLFDV� TXH�� DOLDGRV� DRV�

SURFHGLPHQWRV� GH� FiOFXOR� FLWDGRV� DQWHULRUPHQWH�� SURSRUFLRQDUmR� D� TXDQWLILFDomR� RWLPL]DomR�

HVWXGDGD��

����352&(',0(1726

3DUD�DQDOLVDU�D�YLDELOLGDGH�GR�XVR�GH�WLQWDV�WHUPR�UHIOHWRUDV�SDUD�ILQV�GH�RWLPL]DomR�GH�

SURMHWRV�GH�VLVWHPDV�GH�DU�FRQGLFLRQDGR�VH�ID]�QHFHVViULR�HVWDEHOHFHU�XPD�VHTXrQFLD�GH�SDVVRV�

SDUD� RUJDQL]DU� GH� IRUPD� VLVWHPiWLFD� R� GHVHQYROYLPHQWR� GD� SHVTXLVD�� 2� IOX[RJUDPD� D� VHJXLU�

PRVWUD�FRPR�VHUi�R�FDPLQKR�GD�SHVTXLVD�



)LJXUD��� ± )OX[RJUDPD�GH�GHVHQYROYLPHQWR�GD�SHVTXLVD

,QLFLDOPHQWH��p�GHILQLGR�R�WHPD�GH�HVWXGR��QR�FDVR�GHVWH�WUDEDOKR�R�WHPD�p��2WLPL]DomR�

GH�VLVWHPDV�GH�FOLPDWL]DomR�UHVLGHQFLDLV�SHOR�XVR�GH�WLQWDV�WHUPR�UHIOH[LYDV�

&RP� R� WHPD� GHILQLGR�� p� IHLWD� XPD� FROHWD� GH� PDWHULDLV� GH� DSRLR� SDUD� DX[LOLDU� QR�

GHVHQYROYLPHQWR� WHyULFR� GR� SURMHWR�� 'LYHUVRV� OLYURV�� DUWLJRV� H� UHYLVWDV� FRP� LQIRUPDo}HV�

UHODFLRQDGDV�DR�WHPD�VmR�HVWXGDGRV�SDUD�FRQGX]LU�R�GHVHQYROYLPHQWR�GHVWH�WUDEDOKR�

$�DTXLVLomR�GDV�LQIRUPDo}HV�FRQWLGDV�QDV�REUDV�GH�GLYHUVRV�DXWRUHV�SHUPLWH�FULDU�XPD�

PHWRGRORJLD�SDUD�ID]HU�R�SURSRVWR�QHVWH�SURMHWR�

2�FiOFXOR GH�RWLPL]DomR VHUi�IHLWR�OHYDQGR�HP�FRQVLGHUDomR�D�WD[D�GH�WUDQVIHUrQFLD�GH�

FDORU�LQHUHQWH�j�FREHUWXUD�GH�XPD�UHVLGrQFLD��SRLV�p�D�]RQD�H[SRVWD�D�XPD�PDLRU�UDGLDomR�VRODU�

2V�HVWXGRV VHUmR�UHDOL]DGRV�HP�WUrV�PRGHORV�UHGX]LGRV�GH�DPELHQWHV��FXMDV�GLPHQV}HV�

IRUDP�DGRWDGDV�HPSLULFDPHQWH��FRQIRUPH�R�ILJXUD�D�VHJXLU�



)LJXUD��� ±0RGHOR�GH�FREHUWXUD�SDUD�WHVWHV��&RWDV�HP�PHWURV�

)RQWH��3HVVRDO

$� FREHUWXUD� GHVVHV� PRGHORV� VHUi� IHLWD� FRP� WHOKDV� GH� ILEURFLPHQWR�� (VVD� WHOKD� IRL�

HVFROKLGD�SRU�VHU�XP�WLSR�GH�PDWHULDO�FRPXPHQWH�XWLOL]DGR�HP�HGLILFDo}HV�

)LJXUD��� ± 7HOKD�GH�ILEURFLPHQWR�

)RQWH��KWWS���ZZZ�IRUXPGDFRQVWUXFDR�FRP�EU�FRQWHXGR�SKS"D �	&RG ���

6HUmR� FRQVWUXtGRV� WUrV� PRGHORV�� FRQIRUPH� D� ILJXUD� �� FRP�0DGHLUD� &RPSHQVDGD� GH�

HVSHVVXUD�GH ���PP�H�7HOKD�ILEURFLPHQWR�GH�HVSHVVXUD�GH ��PP�

)LJXUD��� ± 3ODFD�GH�PDGHLUD�FRPSHQVDGD

)RQWH��KWWSV���SDUDQD�DOO�EL]�FRPSHQVDGR�J�����

$�PDGHLUD�FRPSHQVDGD�p�XP�DUUDQMR�GH�FKDSDV�ILQDV�GH�PDGHLUD�TXH�VmR�FRODGDV�FRP�VH�

IRVVHP�XP�³VDQGXtFKH´�GH�IRUPD�TXH�DV�ILEUDV�GDV�FKDSDV�GH�PDGHLUD�ILTXHP�RUWRJRQDLV�XPDV�

HP�UHODomR�jV�RXWUDV��(VVD�PDGHLUD�IRL�HVFROKLGD�SDUD�FRPSRU�D�HVWUXWXUD�GR�PRGHOR�SRU�VHU�XP�

PDWHULDO�EDUDWR�H�GH�IiFLO�DTXLVLomR�

3DUD�D�PRQWDJHP�VHUmR�XWLOL]DGRV�SDUDIXVRV�GH�PDGHLUD�



)LJXUD��� ± 3DUDIXVR�GH�PDGHLUD��

)RQWH� KWWS���ZZZ�IHUUDJHQVHED]DU�FRP�EU�SDUDIXVR�FKLSERDUG�FDEHFD�FKDWD�����[��������

SHFDV�S�����

2V�WUrV�PRGHORV�VHUmR�FRQVWUXtGRV�FRP�IRUPDWR�H�GLPHQV}HV�LGrQWLFDV�

$�GLIHUHQoD�HQWUH�RV�WUrV�PRGHORV�VHUi�UHVWULWD�DR�DUUDQMR�GH�SLQWXUD�GH�FDGD�XP�GHOHV�

)LJXUD����± 0RGHORV�5HGX]LGRV�XWLOL]DGRV�QRV�(QVDLRV
)RQWH��3HVVRDO

�� 2�SULPHLUR�PRGHOR� WHUi� WHOKD�³QXD´�FLQ]HQWD�� LVHQWD�GH WLQWD�HP�DPEDV�DV�VXSHUItFLHV��

H[WHUQD�H�LQWHUQD�

�� 2�VHJXQGR�PRGHOR�WHUi�DSOLFDomR�GH�WLQWD�VRPHQWH�VREUH�D�VXSHUItFLH�H[WHUQD�GD�WHOKD�H�

�� 2�WHUFHLUR�PRGHOR�WHUi�DSOLFDomR�GH�WLQWD�HP�DPEDV�DV�VXSHUItFLHV��H[WHUQD�H�LQWHUQD�

6REUH� DV� WHOKDV� GHYLGDPHQWH� OLPSDV�� VHP� VXMHLUD�� TXDOTXHU� SDUWLFXODGR� FRPR� yOHR��

JUD[D��HWF���VHUi�DSOLFDGD�WLQWD�SRU�PHLR�GH�UROR�GH�Om��$�DSOLFDomR�VHUi�UHDOL]DGD�GXUDQWH�XP�GLD�

FRP�FOLPD�TXHQWH�H�VHFR��SRLV�D�DOWD�WD[D�GH�XPLGDGH�SRGH�FRPSURPHWHU�D�HILFLrQFLD�GD�SLQWXUD��

FRQIRUPH�DOHUWD�R�IDEULFDQWH�GD�WLQWD�



x &RQIRUPH� LQVWUXo}HV�GR� IDEULFDQWH��D� WLQWD� VHUi�DSOLFDGD��HP��� �WUrV��GHPmRV��FRP�

LQWHUYDOR�GH���D���KRUDV��GH�PRGR�D�REWHU�HVSHVVXUD�ILQDO�GD�SLQWXUD� ������P DSyV�

FRPSOHWD�FXUD�

2�SURSyVLWR�GH�VH�FRQVWUXLU�WUrV�PRGHORV�p�DQDOLVDU�VLPXOWDQHDPHQWH�R�FRPSRUWDPHQWR

GH� GLIHUHQWHV� DUUDQMRV� GH� FREHUWXUD� FRQIRUPH� DFLPD� FLWDGR� H� FRPSDUDU� R� GHVHPSHQKR� GRV�

DUUDQMRV�HQWUH�VL�

2V�WUrV�PRGHORV�VHUmR�H[SRVWRV�VLPXOWDQHDPHQWH�j�UDGLDomR�VRODU��SDUD�TXH�WRGRV�VHMDP�

VXEPHWLGRV� jV� PHVPDV� FRQGLo}HV� FOLPiWLFDV�� &DVR� FRQWUiULR�� RV� GDGRV� FROHWDGRV� SRGHULDP�

LQGX]LU�LQWHUSUHWDo}HV�HTXLYRFDGDV�

2� HVWXGR� VHUi� IHLWR� EDVHDGR� QDV� WHPSHUDWXUDV� GDV� VXSHUItFLHV� H[WHUQDV� H� VXSHUItFLHV�

LQWHUQDV�GD�WHOKD��3DUD�LVVR�VHUmR�XWLOL]DGRV�VHQVRUHV�GH�WHPSHUDWXUD�DFRSODGRV�D�XP�³$TXLVLWRU�

GH�'DGRV�0LFURSURFHVVDGR´�

$� FROHWD� GH� GDGRV� VHUi� UHDOL]DGD� XWLOL]DQGR� VHQVRUHV� GR� WLSR� /0��� DFRSODGRV� D� XP�

3URFHVVDGRU�GH�'DGRV WLSR�³$UGXLQR´�

)LJXUD��� ± 6HQVRU�GH�WHPSHUDWXUD�/0���

)RQWH��KWWS���ZZZ�EDXGDHOHWURQLFD�FRP�EU�VHQVRU�GH�WHPSHUDWXUD�OP���KWPO

)LJXUD��� ± 3ODFD�$UGXLQR�QDQR�

)RQWH��KWWSV���ZZZ�ILOLSHIORS�FRP�SURGXWR�SODFD�QDQR�Y����FDER�XVE�SDUD�DUGXLQR�



2�$UGXLQR�p�XP�PLFURFRQWURODGRU�HOHWU{QLFR�FDSD] GH�FDSWXUDU�RV�GDGRV�GH�WHPSHUDWXUD�

GH�VHQVRUHV�/0���H�LQVHUL�ORV�QXPD�WDEHOD�([FHO�SDUD�FRQYHQLHQWH�SURFHVVDPHQWR�GH�GDGRV��

2 VHQVRU� /0�� p� XP� VHQVRU� GH� SUHFLVmR TXH� DSUHVHQWD� XPD� VDtGD� GH� WHQVmR� OLQHDU�

SURSRUFLRQDO j�WHPSHUDWXUD�HP�TXH�HOH�VH�HQFRQWUDU�QR�PRPHQWR��WHQGR�HP�VXD�VDtGD�XP�VLQDO�

GH� ��P9� SDUD� FDGD� *UDX� &pOVLXV� GH� WHPSHUDWXUD� (VVH� VHQVRU� QmR� QHFHVVLWD� GH� TXDOTXHU�

FDOLEUDomR�H[WHUQD SDUD�IRUQHFHU�FRP�H[DWLGmR��YDORUHV� WHPSHUDWXUD�FRP�YDULDo}HV�GH�ó�&�RX�

DWp�PHVPR�ô�&�GHQWUR�GD�IDL[D�GH�WHPSHUDWXUD�HQWUH�±���&�H�����&�

2V� GDGRV� VmR� FROHWDGRV� PHGLDQWH� XPD� SURJUDPDomR� QR� VRIWZDUH� FRPSLODGRU� GH�

DOJRULWPRV�GR�SUySULR�$UGXLQR�

2�FyGLJR�GH�SURJUDPDomR�GHVHQYROYLGR�VHUi�FDSD]�GH�PHGLU�DV�WHPSHUDWXUDV�QHFHVViULDV�

SHULRGLFDPHQWH�DR�ORQJR�GR�GLD�

&RPR� R� REMHWLYR� GHVWH� WUDEDOKR� p� DQDOLVDU� D� RWLPL]DomR� SURYRFDGD� SHOR� XVR� GH� WLQWDV�

WHUPR� UHIOHWRUDV�� RV� FyGLJRV� GH� SURJUDPDomR� XWLOL]DGRV� VHUmR� DSHQDV� PRVWUDGRV� VHP� XPD�

H[SOLFDomR�PXLWR�DSURIXQGDGD�

&RP�RV�GDGRV�FROHWDGRV�p�SRVVtYHO�PRQWDU�XPD�WDEHOD�GD�VHJXLQWH�IRUPD�

7DEHOD���±0RGHOR�GH�GDGRV�FROHWDGRV�

+RUD
7HPSHUDWXUD�
LQWHUQD���&�

7HPSHUDWXUD�
H[WHUQD���&�

KK�PP�VV [ [
KK�PP�VV [ [
KK�PP�VV [ [
KK�PP�VV [ [

)RQWH��3HVVRDO

&DGD�XP�GRV� WUrV�PRGHORV�SURSRUFLRQDUi�XPD� WDEHOD�GLIHUHQWH� LQHUHQWH� DR�VHX�DUUDQMR�

�WHOKD�PDLV�WLQWD���$SyV�LVVR�p�IHLWD�XPD�FRPSDUDomR�GRV�IOX[RV�GH�FDORU�DR�ORQJR�GR�GLD�H�VHUi�

REVHUYDGR� VH� H[LVWH� XPD� UHGXomR� QD� WD[D� GH� WUDQVIHUrQFLD� GH� FDORU� H� TXDO� DUUDQMR� SURSRVWR�

SURSRUFLRQD�HVVD�UHGXomR��

$SyV� WHU�TXDQWLILFDGR�D� WD[D�GH�UHGXomR�VHUi�SRVVtYHO�SUHYHU�TXDO�VHULD�R�UHVXOWDGR�GH�

XPD�DSOLFDomR�GH�WLQWD�WHUPR�UHIOHWRUD QXPD�FREHUWXUD�UHDO�H�FRP�LVVR�DYHULJXDU�VH�R�PpWRGR�GH�

RWLPL]DomR�SURSRVWR�QHVWH�WUDEDOKR�p�YLiYHO�GH�VHU�XVDGR�



6HUi� IHLWR� XP� FiOFXOR� GH� FDUJD� WpUPLFD� SDUD� XP� DPELHQWH� KLSRWpWLFR� XWLOL]DQGR� XP�

VRIWZDUH�GH�FiOFXOR�GH�FDUJD�WpUPLFD��2�VRIWZDUH�VHUi�R�+RXUO\�$QDO\VLV�3URJUDP��+$3�����GD�

IDEULFDQWH� GH� FRQGLFLRQDGRUHV� GH� DU� &DUULHU�� 9DOH� UHVVDOWDU� TXH� R� VRIWZDUH� VH� EDVHLD�� QD�

PHWRGRORJLD�SURSRVWD�HP�����

2� VRIWZDUH� XWLOL]D� GLYHUVRV� SDUkPHWURV� LQIRUPDGRV� SHOR� XVXiULR� SDUD� FDOFXODU� D� FDUJD�

WpUPLFD� GH� XP� DPELHQWH�� VLPXODQGR� DV� FRQGLo}HV� GH� YDULDomR� GH� WHPSHUDWXUD� H� XPLGDGH�

LPSRVWDV� D� XP� DPELHQWH� GXUDQWH� WRGRV� RV� GLDV� GR� DQR��7UDWD�VH� GH� XP� VRIWZDUH� DPSODPHQWH�

XVDGR�H�UHFRPHQGDGR�QD�LQG~VWULD��WDQWR�SDUD�ILQV�GH�GLPHQVLRQDPHQWR�GH�SURMHWRV�TXDQWR�SDUD�

YDOLGDo}HV�GH�SURMHWRV�

(VWH� WUDEDOKR� QmR� WHP� SRU� REMHWLYR� H[SOLFDU� R� IXQFLRQDPHQWR� GR� VRIWZDUH�� SRUWDQWR� R��

VHX�SURFHVVR�GH�XWLOL]DomR�VHUi�SUHWHULGR���

��&2/(7$�'(�'$'26

$� FROHWD� GH� GDGRV� IRL� IHLWD� DWUDYpV� GH� XP� FRQMXQWR� GH� VHQVRUHV� �/0� ����

HVSHFtILFRV� SDUD� PHGLomR� GH� WHPSHUDWXUD�� (VVHV� VHQVRUHV� IRUDP� DFRSODGRV� D� XP�

PLFURSURFHVVDGRU�PRGHOR�$UGXLQR��DGHTXDGR�SDUD�FROHWD�H�DUPD]HQDPHQWR�GH�GDGRV��FRQIRUPH�

D�ILJXUD�D�VHJXLU�

)LJXUD���± $UGXLQR�XWLOL]DGR�SDUD�FROHWD�GH�GDGRV

)RQWH��3HVVRDO



2� PLFUR� FRQWURODGRU� HP� TXHVWmR� IXQFLRQD� PHGLDQWH� FyGLJRV� GH� SURJUDPDomR��

UHVSRQViYHLV�SRU�³GL]HU´�DR�$UGXLQR�TXH�DWLYLGDGH�H[HFXWDU��FRQIRUPH�R�VHJXLQWH�H[HPSOR�GH�

SURJUDPDomR�

)LJXUD��� ± &yGLJR�XVDGR�SDUWH��

)RQWH��3HVVRDO



)LJXUD����± &yGLJR�XVDGR�SDUWH��

)RQWH��3HVVRDO

&RPR�GLWR�HP������RV�FyGLJRV�VHUmR�H[SOLFDGRV�GH�IRUPD�UHVXPLGD�

x $V� OLQKDV� GH� �� D� �� VmR� UHVSRQViYHLV� SRU� UHFRQKHFHU� FDGD� XP� GRV� VHLV� VHQVRUHV�

DFRSODGRV�D�FDGD�SRUWD�GR�$UGXLQR

x $V� OLQKDV� GH� �� D� ��� GHOLPLWDP� VHLV� YDULiYHLV� UHVSRQViYHLV� SRU� DUPD]HQDU� D�

WHPSHUDWXUD�PHGLGD�SRU�FDGD�VHQVRU

x $V�OLQKDV�GH����D����ID]HP�SDUWH�GH�XPD�VLQWD[H�GH�SURJUDPDomR��TXH�MXQWR�D�XP�

SURJUDPD�SHULIpULFR��IDUi�D�LQVHUomR�GRV�GDGRV�PHGLGRV�HP XPD�WDEHOD�GR�([FHO�

x $V�OLQKDV�GH����D����VmR�UHVSRQViYHLV�SRU�FRQYHUWHU�R�VLQDO�HOpWULFR�PHGLGR�SRU�FDGD�

VHQVRU�HP�XP�YDORU�GH�WHPSHUDWXUD

x $V�OLQKDV�GH����D����VmR�UHVSRQViYHLV�SRU�H[LELU�QD�WHOD�GR�SURJUDPD�FRPSLODGRU�GR�

$UGXLQR�RV�YDORUHV�TXH�HVWmR�VHQGR�PHGLGRV�

x $�OLQKD����p�XPD�SDUWH�GD�VLQWD[H�GH�SURJUDPDomR�UHVSRQViYHO�SRU�UHSHWLU�HVVH�FLFOR�

GH�PHGLGDV�D�FDGD�PLQXWR��VHVVHQWD�PLO�PLOL� VHJXQGRV�

2�SURJUDPD�SHULIpULFR�XVDGR�SDUD�ID]HU�D�FRQH[mR�HQWUH�R�FRPSLODGRU�GR�$UGXLQR�H�R�

([FHO�FKDPD�VH�3/;�'$4 H�SRGH�VHU�HQFRQWUDGR�IDFLOPHQWH�QD�LQWHUQHW�

2�3/;�'$4�SUHHQFKH�QR�([FHO�DV�WHPSHUDWXUDV�PHGLGDV�SHOR�$UGXLQR�HP�WHPSR�UHDO�



)LJXUD��� ± 3/;�'$4�HP�H[HFXomR

)RQWH��3HVVRDO

$� FROHWD� GH� GDGRV� IRL� IHLWD� HQWUH� RV� GLDV� ��� H� ��� GH� QRYHPEUR�� pSRFD� GR� DQR� FRP�

WHPSHUDWXUDV�PDLV�HOHYDGDV��ILJXUD������$OpP�GLVVR��D�FROHWD�GH�GDGRV�RFRUUHX�HQWUH�PHLR�GLD�H�

RLWR�KRUDV�GD�QRLWH��SRLV�QHVVD�IDL[D�GH�KRUiULRV�p�SRVVtYHO�YHU�GH�IRUPD�HYLGHQWH�R�DXPHQWR�H�D�

UHGXomR�GD�WHPSHUDWXUD�DR�ORQJR�GR�GLD�

��$1È/,6(�'(�'$'26�

2�VLVWHPD�GH�FROHWD�GH�GDGRV�PRQLWRURX��VLPXOWDQHDPHQWH��D�WHPSHUDWXUD�QDV�VXSHUItFLHV�

LQWHUQD�H�H[WHUQD�GH�FDGD�DUUDQMR�GH�WHOKD�GXUDQWH�SHOR�PHQRV�GR]H�KRUDV�DR�ORQJR�GR�GLD������H�
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)LJXUD��� ± 7HPSHUDWXUDV�GD�WHOKD�³QXD´
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)RUDP�IHLWDV�PHGLo}HV�GH�WHPSHUDWXUD�QR�PrV�GH�2XWXEUR�HQWUH�������H������K��VRE�D�

iUHD� GH� 7HOKD� (VFXUD� H� VRE� D� iUHD� GH� 7HOKD� SLQWDGD� GH� %UDQFR�� FRQIRUPH VHJXLQWH� UHJLVWUR�

IRWRJUiILFR�

)LJXUD����� 7HOKD�GH�ILEURFLPHQWR�FRP���PP�GH�HVSHVVXUD�

)LJXUD��� ± 7HPSHUDWXUD�VRE�D�WHOKD�QmR�SLQWDGD



)LJXUD����± 7HPSHUDWXUD�VRE�D�WHOKD�SLQWDGD

$OJXQV�DVSHFWRV�REVHUYDGRV�IRUDP�OLVWDGRV�D�VHJXLU�

�� +RXYH�DOJXP�GLVW~UELR�QD�FROHWD�GH�GDGRV�QRV�0RGHORV�5HGX]LGRV�jV������K���SRUpP�VHP�

SUHMXt]R�SDUD�RV�HQVDLRV��SRLV�RV�GHPDLV�GDGRV�VH�PDQWLYHUDP�FRHUHQWHV�

�� 2V�SLFRV� GH� WHPSHUDWXUD� IRUDP� UHJLVWUDGRV� HQWUH� �����K� H� �����K�� FRQIRUPH�)LJXUD� ��� ±

3HUILO�GH�WHPSHUDWXUD�DR�ORQJR�GH�XP�GLD����K��

�� 2V�JUiILFRV�UHYHODP�SLFRV�GH�WHPSHUDWXUD�H[WHUQD GR 7HOKDGR���PP��&LQ]D��7H[W a���& H�

GR�7HOKDGR %UDQFR�GXSOD�IDFH��7H[W a���&��(QWmR��D�SLQWXUD�%UDQFD SURSLFLRX� UHGXomR�

GH�WHPSHUDWXUD�GH  ����± ��� ��& QD�IDFH�H[WHUQD�GD�WHOKD�

�� 2V�JUiILFRV�UHYHODP�SLFRV�GH�WHPSHUDWXUD�LQWHUQD GR�7HOKDGR���PP��&LQ]D� 7LQW a���&�H�

GR�7HOKDGR %UDQFR�GXSOD�IDFH��7LQW a���&��(QWmR�� D�SLQWXUD�%UDQFD SURSLFLRX� UHGXomR�

GH�WHPSHUDWXUD  ����± ��� ��&�QD�IDFH�LQWHUQD�GD�WHOKD�
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HTXDOL]DomR�� DV� WHPSHUDWXUDV� 7H[W H� 7LQW GDV� WHOKDV� WRUQDUDP�VH� SUDWLFDPHQWH� LJXDLV��

UHYHODQGR� FRQILiYHO� SDGUmR� GH� UHVSRVWD� GRV� VHQVRUHV� GH� WHPSHUDWXUD HPSUHJDGRV� QRV�

HQVDLRV�
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(VVHV�YDORUHV�SHUFHQWXDLV�GHPRQVWUDP�SDUWH�GR�TXH�IRL�H[SRVWR�HP��������TXH�DV�FRUHV�
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2�WUDEDOKR�GHVHQYROYLGR�VH�PRVWURX�SHUWLQHQWH�DR� ILP�GRV�H[SHULPHQWRV�H�DQiOLVHV�GH�

GDGRV�� 'HVGH� D� FROHWD� GH� GDGRV� IRL� SRVVtYHO� REVHUYDU� D� PHOKRUD� SURSRUFLRQDGD� SHOR� XVR� GH�

WLQWDV�WHUPR�UHIOH[LYDV�SRU�PHLR�GD�UHGXomR�QD�WHPSHUDWXUD�GD�VXSHUItFLH�GD�WHOKD�

2EVHUYRX�VH�TXH�WHOKDGRV�HVFXURV�DEVRUYHP�PDLV�UDGLDomR�TXDQGR�FRPSDUDGRV�DRV�GH�

FRUHV� FODUDV�� FRQIRUPH�R�SUHYLVWR�SHOD� WHRULD��$VVLP�� WRUQD�VH� FRQYHQLHQWH�SLQWDU� H� FRQVHUYDU�

XP�WHOKDGR�R�PDLV�FODUR��EUDQFR��SRVVtYHO�

3DUD� ILQV� GH� FRQIRUWR� WpUPLFR�� D� WLQWD� WHUPR�UHIOH[LYD� VH� PRVWURX� FRPR� XP�PDWHULDO�

LVRODQWH� UD]RDYHOPHQWH� HILFLHQWH� H� GH� H� IiFLO� PDQLSXODomR�� (P� H[SHULPHQWRV� IXWXURV�� VHULD�

LQWHUHVVDQWH�XVi�ODV�HP�SDUHGHV�H[WHUQDV��D�ILP�GH�JDUDQWLU�PDLRUHV�UHGXo}HV�GH�FDUJD�WpUPLFD�

$R� ILQDO� GD� SHVTXLVD�� PHVPR� FRP� UHVXOWDGRV� SODXVtYHLV�� p� YiOLGR� UHVVDOWDU� DV�

GLILFXOGDGHV�HQFRQWUDGDV�DR�ORQJR�GH�VHX�GHVHQYROYLPHQWR��

2V� EDQFRV� GH� HQVDLR� HODERUDGRV� QmR� SHUPLWHP� XPD� FRPSDUDomR� GLUHWD� FRP� WHOKDGRV�

UHDLV�� SRLV� QmR� IRUDP� HQFRQWUDGDV� IRUPDV� GH� SUHYHU� D� WHPSHUDWXUD GD� VXSHUItFLH� DEDL[R� GD�

VXSHUItFLH�GD�WHOKD��$OpP�GLVVR��QmR�IRUDP�DYDOLDGRV�SRVVtYHLV�YDORUHV�GH�HPLVVLYLGDGH�SDUD�RV�

PRGHORV�GH�WHOKD�SURSRVWRV��

3RU�ILP��p�GHVHMDGR�UHGX]LU�R�JUDQGH�DELVPR�H[LVWHQWH�HQWUH�R�FRQKHFLPHQWR�VXSHUILFLDO�

H�FRQKHFLPHQWR�SOHQR�VREUH�DV�WURFDV�GH�FDORU�SRU�UDGLDomR��
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&LrQFLD�$YtFROD�������
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6785'(9$17�� 1�� 5HIOHFWLYH� URRIV� UHWXUQ� PXOWLSOH� GLYLGHQGV�� %XLOGLQJ� 2SHUDWLQJ�
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