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(VWH�H[HPSODU�p�GH�SURSULHGDGH�GR�,QVWLWXWR�0LOLWDU�GH�(QJHQKDULD��TXH�SRGHUi�

LQFOXt�OR�HP�EDVH�GH�GDGRV��DUPD]HQDU�HP�FRPSXWDGRU��PLFURILOPDU�RX�DGRWDU�

TXDOTXHU�IRUPD�GH�DUTXLYDPHQWR�

e� SHUPLWLGD� D� PHQomR�� UHSURGXomR� SDUFLDO� RX� LQWHJUDO� H� D� WUDQVPLVVmR� HQWUH�

ELEOLRWHFDV� GHVWH� WUDEDOKR�� VHP�PRGLILFDomR� GH� VHX� WH[WR�� HP� TXDOTXHU�PHLR�

TXH� HVWHMD� RX� YHQKD� D� VHU� IL[DGR�� SDUD� SHVTXLVD� DFDGrPLFD�� FRPHQWiULRV� H�

FLWDo}HV� GHVGH� TXH� VHP� ILQDOLGDGH� FRPHUFLDO� H� TXH� VHMD� IHLWD� D� UHIHUrQFLD�

ELEOLRJUiILFD�FRPSOHWD�

2V�FRQFHLWRV�H[SUHVVRV�QHVWH�WUDEDOKR�VmR�GH�UHVSRQVDELOLGDGH�GR�V��DXWRU�HV��

H�GR�V��RULHQWDGRU�HV��
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'& ± &RUUHQWH�FRQWtQXD

*36 ± 6LVWHPD�GH�SRVLFLRQDPHQWR�JOREDO

5&0 ± 0RGHOR�FRQWURODGR�SRU�UiGLR

69753 ± 6LVWHPDV�GH�YHtFXORV�WHUUHVWUHV�QmR�SLORWDGRV

77/ ± /yJLFD�WUDQVLVWRU�WUDQVLVWRU

9$17 ± 9HtFXOR�DpUHR�QmR�WULSXODGR

9717 ± 9HtFXOR�WHUUHVWUH�QmR�WULSXODGR
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2� ([pUFLWR� %UDVLOHLUR� WHP� EXVFDGR� GHVHQYROYHU� XPD� GRXWULQD� GH� HPSUHJR� GH�

6LVWHPDV� GH� 9HtFXORV� 7HUUHVWUHV� 5HPRWDPHQWH� 3LORWDGRV� �69753�� SDUD� RV� PDLV�

YDULDGRV�WLSRV�GH�DSOLFDomR�

(P� FRQFRUGkQFLD� FRP� D� QHFHVVLGDGH� GR�([pUFLWR�� R� SUHVHQWH� WUDEDOKR WHP� SRU�

ILQDOLGDGH� HPEDVDU� WHRULFDPHQWH� H� SURSRUFLRQDU� D� LPSOHPHQWDomR� GH� XP� 9HtFXOR�

7HUUHVWUH�1mR�7ULSXODGR��9717��TXH�VLUYD�GH�SODWDIRUPD�EiVLFD�SDUD�GHVHQYROYLPHQWRV�

IXWXURV�

&RP�R�DX[tOLR�GH�XP�PLFURFRQWURODGRU� H� VHQVRUHV� LQIUDYHUPHOKRV�� XP�PRGHOR�

GH�YHtFXOR� Mi�H[LVWHQWH�p WUDQVIRUPDGR��DR� ORQJR�GR�SUHVHQWH� WUDEDOKR�� HP�XP�YHtFXOR�

DXW{QRPR�FDSD]�GH�GHVYLDU�GH�REVWiFXORV�H�UHWRUQDU�D�VXD�URWD�RULJLQDO�

,QLFLDOPHQWH�� DSUHVHQWD�VH� XPD� UHYLVmR� ELEOLRJUiILFD� GH� WUDEDOKRV� UHODFLRQDGRV�

DR� WHPD� EHP� FRPR� DOJXQV� FRQFHLWRV� IXQGDPHQWDLV� TXH� HPEDVDP� R� SURMHWR� SDUD�� HP�

VHJXLGD�� GHVFUHYHU� D� PRQWDJHP� H[SHULPHQWDO� XWLOL]DGD� SDUD� FRQIHULU� DXWRQRPLD� DR�

YHtFXOR�

(VVH�WUDEDOKR DLQGD DSUHVHQWD�RV�UHVXOWDGRV�REWLGRV�GXUDQWH�RV�WHVWHV��GHVWDFDQGR�

D WUDMHWyULD� GR� YHtFXOR� FRP� RV� REVWiFXORV� LQVHULGRV HP� VHX� SHUFXUVR� HYLGHQFLDQGR� D�

FDSDFLGDGH�GHVWH�GH�DWLQJLU�R�GHVWLQR�ILQDO�
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%UD]LOLDQ� $UP\� KDV� EHHQ� WU\LQJ� WR� GHYHORS� D� GRFWULQH� RI� HPSOR\LQJ� 5HPRWHO\�

3LORWHG�9HKLFOH �536��IRU�DOO�NLQGV�RI�DSSOLFDWLRQV�

,Q� DJUHHPHQW� ZLWK� WKH� )RUFH� QHHGV�� WKLV� *UDGXDWLRQ 3URMHFW� DLPV� WR� VXSSRUW�

WKHRUHWLFDOO\�DQG�SURYLGH�GHSOR\PHQW�RI�DQ 8QPDQQHG�*URXQG�9HKLFOH� �8*9���ZKLFK�

KDV�WR�VHUYH�DV�EDVH�SODWIRUP�WR�IXWXUH�GHYHORSPHQWV�

:LWK� WKH� DLG� RI� D� PLFURFRQWUROOHU� DQG� LQIUDUHG� VHQVRUV�� DQ DOUHDG\� H[LVWLQJ�

YHKLFOH�PRGHO� LV� WUDQVIRUPHG�� DORQJ� WKLV� SDSHU�� LQ� DQ� DXWRQRPRXV� YHKLFOH� FDSDEOH� RI�

GHYLDWLQJ�REVWDFOHV�DQG�UHWXUQ�WR�LWV�RULJLQDO�URXWH�

,QLWLDOO\��LW�SUHVHQWV�D�OLWHUDWXUH�UHYLHZ�RI�SDSHUV�UHODWHG�WR�WKH�WKHPH��DV�ZHOO�DV�

VRPH�IXQGDPHQWDO�FRQFHSWV�ZKLFK�VXSSRUW�WKH�SURMHFW�VR�DV��DIWHU�WKDW��WR�GHVFULEH�WKH�

H[SHULPHQWDO�DVVHPEO\�XVHG�WR�HPSRZHU�WKH�YHKLFOH�

7KLV�SDSHU�VWLOO�SUHVHQWV�WKH�WHVWV�UHVXOWV��KLJKOLJKWLQJ�WKH�YHKLFOH¶V�SDWK�ZLWK�WKH�

REVWDFOHV�RQ�LWV�URXWH�DQG�WKHUHIRUH�VKRZLQJ�LWV�DELOLW\�WR�UHDFK�WKH�ILQDO�GHVWLQDWLRQ�
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(VVH� FDStWXOR� DSUHVHQWD RV� REMHWLYRV� GR� WUDEDOKR� H� DV� PRWLYDo}HV� SDUD� R�

GHVHQYROYLPHQWR�GH�WUDEDOKRV�FLHQWtILFRV�QD�iUHD�

��� 027,9$d®(6

$�RSHUDomR�GH�YHtFXORV UHPRWDPHQWH�H�D�QDYHJDomR�DXW{QRPD�GH�YHtFXORV�DpUHRV�

H� WHUUHVWUHV� WHP� VLGR� DOYR� GH� SHVTXLVDV� QRV� UDPRV� GD� PHFkQLFD� H� GD� UREyWLFD�� 2V�

GLYHUVRV�XVRV�GD�WHFQRORJLD�GHVHQYROYLGD�QD�iUHD�YDULDP�GHVGH�RSHUDo}HV VLPSOHV��FRPR�

R�FRQWUROH�GH�PDTXLQiULR�QD�DWLYLGDGH�LQGXVWULDO��DWp�WDUHIDV�FRPSOH[DV�H�GH�ULVFR��FRPR�

D� EXVFD� H� R� UHVJDWH� GH� YtWLPDV� GH� GHVDVWUHV� VHP� S{U� HP� ULVFR� D� YLGD� GH� RXWURV� VHUHV�

KXPDQRV�GXUDQWH�D�DWLYLGDGH�

8PD�GDV�DSOLFDo}HV�FRPXQV�GHVVD�WHFQRORJLD�QR�PHLR�FLYLO�p�R�VLVWHPD�GH�SLORWR�

DXWRPiWLFR� SDUD� FDUURV�� QR� TXDO� R� FRQGXWRU� SRGH� SHUPDQHFHU� VHQWDGR� GXUDQWH� WRGR� R�

WUDMHWR� FRQILDQGR� DR� VLVWHPD� DV� GHFLV}HV� VREUH� DV�PHGLGDV� D� VHUHP� WRPDGDV� SDUD� XP�

GHVORFDPHQWR�VHJXUR�H�HILFLHQWH��2�3DUN�$VVLVW��WDPEpP Mi�SUHVHQWH�HP�DOJXQV�YHtFXORV��

SHUPLWH� R� GHVORFDPHQWR� H� HVWDFLRQDPHQWR� GR� PHVPR� VHP� QHQKXP� DX[tOLR� KXPDQR��

XWLOL]DQGR VHQVRUHV�H�VFDQQHUV D�ODVHU��

2� HPSUHJR GH� 9$17V� �YHtFXORV� DpUHRV� QmR� WULSXODGRV�� SDUD� R� PDSHDPHQWR�

IRWRJUDPpWULFR�SRU�PHLR�GR�XVR�GH�LPDJHQV�DpUHDV��WDPEpP�VH�WRUQRX�DWUDWLYD�GHYLGR�j�

GLILFXOGDGH� QR� PDSHDPHQWR� GH� UHJL}HV� GH� GLItFLO� DFHVVR� RX� GH� UHOHYR� H[WUHPDPHQWH�

GHVIDYRUiYHO�

1R�PHLR�PLOLWDU�� R� GHVHQYROYLPHQWR� GH� YHtFXORV� DXW{QRPRV� JDQKD� DLQGD�PDLV�

LPSRUWkQFLD� GHYLGR� D� SURWHomR� j YLGD� RIHUHFLGD� SRU� HOHV� HP� VLWXDo}HV� TXH� XP�

FRPEDWHQWH� HVWDULD� HP� VLWXDomR� GH� ULVFR�� 7DO� WHFQRORJLD� Mi� p� XWLOL]DGD� HP� URE{V� TXH�

DX[LOLDP�QR�FRPEDWH�D�LQFrQGLRV�H��HP EUHYH��HVWDUmR�SUHVHQWHV�QR�UHVJDWH�GDV�YtWLPDV�

2� GHVDUPDPHQWR� GH� ERPEDV� H� UHPRomR� GH� PLQDV� WHUUHVWUHV�� DVVLP� FRPR� D�

UHPRomR� RX� GHWRQDomR� GH� HQJHQKRV� IDOKDGRV�� VmR� RXWUDV� DWLYLGDGHV� HP� TXH� YHtFXORV�

UHPRWDPHQWH�FRQWURODGRV�RX�DXW{QRPRV�SRGHP�VXEVWLWXLU�D�SUHVHQoD�KXPDQD�HYLWDQGR�R�

ULVFR�GH�DFLGHQWHV�IDWDLV�

9HtFXORV� WHUUHVWUHV� DXW{QRPRV� DLQGD� SRGHP� VHU� XWLOL]DGRV� HP� PLVV}HV� GH�

UHFRQKHFLPHQWR� HP� iUHDV� KRVWLV�� RQGH� Ki� ULVFR� GH� YLGD� RX� DWUDYpV� GH� XP� WHUUHQR�

DFLGHQWDGR�TXH�GLILFXOWDULD�R�GHVORFDPHQWR�KXPDQR�
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(P�YLUWXGH�GRV�H[HPSORV�FLWDGRV�H�RXWUDV�DSOLFDo}HV�GH�VLVWHPDV�HPEDUFDGRV� D�

SHVTXLVD�H�R�GHVHQYROYLPHQWR�GH�WDLV�VLVWHPDV�WRUQDP�VH�LPSUHVFLQGtYHLV�SDUD�VXSULU�DV�

QHFHVVLGDGHV�WHFQROyJLFDV�H�RSHUDFLRQDLV�FUHVFHQWHV��WDQWR�QR�PHLR�FLYLO�TXDQWR�PLOLWDU�

��� 2%-(7,926

2�REMHWLYR�GR�WUDEDOKR�p�D�LPSOHPHQWDomR�GH�XP�SURWyWLSR�ODERUDWRULDO�GH�9717�

VREUH� XPD� SODWDIRUPD� SUp�H[LVWHQWH�� SRVVLELOLWDQGR� D� QDYHJDomR� DXW{QRPD� GR� YHtFXOR�

DWUDYpV�GH�XP�VLVWHPD�HPEDUFDGR�H�GH�VHQVRUHV�SDUD�D�LQWHUDomR�FRP�R�DPELHQWH�

��� 25*$1,=$d2�'2�75$%$/+2

2�WUDEDOKR�p GLYLGLGR�HP����VHWH��FDStWXORV�

D� &DStWXOR����,1752'8d2���p�DSUHVHQWDGD�D�LPSRUWkQFLD�GR�GHVHQYROYLPHQWR�

GHVWH�WUDEDOKR�H�VHXV�REMHWLYRV�

E� &DStWXOR����5(9,62�%,%/,2*5È),&$���VmR DSUHVHQWDGRV�FRQFHLWRV�UHODWLYRV�

D�YHtFXORV�QmR�WULSXODGRV�H�WUDEDOKRV�GHVHQYROYLGRV�QD�iUHD�

F� &DStWXOR��� �3/$7$)250$�(�6,67(0$6�(0%$5&$'26���p DSUHVHQWDGD�D�

SODWDIRUPD�PyYHO�QD�TXDO�R�WUDEDOKR�IRL�EDVHDGR�H�RV�FRPSRQHQWHV�HOHWU{QLFRV�D�

HOD�DFRSODGRV�

G� &DStWXOR� �� �'(6(192/9,0(172��� VmR� GHVFULWRV� RV� SURFHGLPHQWRV� GH�

PRQWDJHP� GD� SODWDIRUPD� H� DV� FDUDFWHUtVWLFDV� GR� VLVWHPD� GH� JXLDPHQWR�

GHVHQYROYLGR�

H� &DStWXOR��� �5(68/7$'26�(�',6&866®(6��� VmR� DSUHVHQWDGRV�RV� UHVXOWDGRV�

REWLGRV�GXUDQWH�D�UHDOL]DomR�GR�WUDEDOKR�

I� &DStWXOR����&21&/86®(6�(�68*(67®(6���VmR�DSUHVHQWDGDV�DV�FRQFOXV}HV�H�

VXJHVW}HV�SDUD�WUDEDOKRV�IXWXURV�

J� &DStWXOR� � �5()(5Ç1&,$6� %,%/,2*5È),&$6��� VmR� OLVWDGDV� DV� UHIHUrQFLDV�

XWLOL]DGDV�GXUDQWH�D�HODERUDomR�GR�WUDEDOKR�



��

� 5(9,62�%,%/,2*5È),&$

1HVVH� FDStWXOR� VmR DSUHVHQWDGRV� DOJXQV� FRQFHLWRV� UHODFLRQDGRV� FRP�R� WUDEDOKR�

GHVHQYROYLGR� D� ILP�GH�SURSRUFLRQDU�R� HQWHQGLPHQWR�PtQLPR� VREUH�R�TXH� IRL� IHLWR� HP�

UHODomR�DR�JXLDPHQWR�GR�YHtFXOR�

��� 75$%$/+26�5(/$&,21$'26

6HJXQGR� %R]HU� H� 6ULQLYDVDQ �������� H[LVWHP� GXDV� PDQHLUDV� GH� OLGDU� FRP� R�

FRQWUROH�GH�YHtFXORV�QmR�WULSXODGRV��R�PpWRGR�SUHGLWLYR�H�R�PpWRGR�UHDWLYR��1R�PpWRGR�

SUHGLWLYR��R�REMHWLYR�GR�YHtFXOR�p�DQDOLVDGR�H��HQWmR��p�GHILQLGR�XP�FRQMXQWR�GH�Do}HV�

FDSD]HV� GH� JXLD�OR� GH� IRUPD� HILFLHQWH� HYLWDQGR� WUDYDPHQWRV� H� FROLV}HV�� -i� QR�PpWRGR�

UHDWLYR��QmR�H[LVWH�XPD�SUHGHILQLomR�GH�URWD�RX�GH�Do}HV�D�VHUHP�VHJXLGDV��2�JXLDPHQWR�

H�R�SURFHVVR�GH�GHFLVmR�VmR�IHLWRV�PHGLDQWH�D�DQiOLVH�GH�GDGRV�HP�WHPSR�UHDO�HQTXDQWR�

R�YHtFXOR�VH�PRYH�H�VHPSUH�GH�DFRUGR�FRP�R�HVWDGR�DWXDO�GR�VLVWHPD�

3DULNK ������� XWLOL]D XP�$UGXLQR�8QR�� FRQHFWDGR� j� FHQWUDO� GH� SURFHVVDPHQWR�

SRU�PHLR�GH�XP�SDGUmR�GH�UHGH�VHP�ILR�=LJ%HH��FRP�R�LQWXLWR�GH�UHDOL]DU�R�FRQWUROH�GRV�

YHtFXORV�UHVSRQViYHLV�SHOR�PDQXVHLR�GH�FDUJD�EDVHDQGR�VH�HP�XP�JXLDPHQWR�SRU�FRUHV��

'DGRV� UHODWLYRV� j� FRORUDomR� GRV� REMHWRV� VmR� FROHWDGRV� SHORV� VHQVRUHV� FRQHFWDGRV� DR�

$UGXLQR� H�� GH� DFRUGR� DV� OHLWXUDV�� R� VLVWHPD� VH� HQFDUUHJD� GH� FRQGX]LU� R� REMHWR� SDUD� R�

ORFDO�GHILQLGR�

$LQGD� FRP� UHODomR� DR� UHFRQKHFLPHQWR� GR� DPELHQWH� QR� TXDO� R� DXW{PDWR� HVWi�

LQVHULGR� 9DUJD� H� 1HGHYVFKL� ������� GHVHQYROYHP XP� VLVWHPD� EDVHDGR� QR�

SURFHVVDPHQWR�GH�LPDJHQV�FDSD]�GH�GHWHFWDU�REMHWRV�H�HVWLPDU�VXD�SRVLomR�H�RULHQWDomR�

QR� HVSDoR�� 3DUD� LVVR�� XWLOL]DP� GXDV� FkPHUDV� SRVLFLRQDGDV� KRUL]RQWDOPHQWH� H� YROWDGDV�

SDUD�D�PHVPD�GLUHomR��H�XPD�XQLGDGH�GH�SURFHVVDPHQWR�TXH�FRQVLVWH�GH�XP�FRPSXWDGRU�

LQWHJUDGR�GH�DOWR�GHVHPSHQKR�JUiILFR��$�IUHTXrQFLD�H�R�VLQFURQLVPR�GDV�IRWRV�REWLGDV�

FRP�R�XVR�GDV�FkPHUDV�HUDP�GHWHUPLQDGRV�SRU�XP�PLFURFRQWURODGRU�$UGXLQR�

-i� HP� UHODomR� DR� JXLDPHQWR� IHLWR� UHPRWDPHQWH�� $O�%XVDLGL� ������� XWLOL]D

FRPXQLFDomR�VHULDO�HQWUH�XP�FRPSXWDGRU�H�XP�$UGXLQR�SDUD�FRQWURODU�XP�URE{�FRP�R�

DX[tOLR�GR�0$7/$%��&RP�D�DMXGD�GR�VRIWZDUH��HOH�JHURX�FRPDQGRV�VHULDLV�TXH�HUDP�

UHFHELGRV� SHOR� $UGXLQR�� TXH� IXQFLRQDYD� FRPR� FRQWURODGRU� ILQDO� GRV� VHUYRV� PRWRUHV�

UHVSRQViYHLV�SHOR�PRYLPHQWR�



��

2XWURV� PHLRV� WDPEpP� Mi� VmR XWLOL]DGRV� SDUD� ID]HU� D� FRPXQLFDomR� HQWUH�

FRPSXWDGRUHV� H� GLIHUHQWHV� WLSRV� GH� PLFURFRQWURODGRUHV H� REWHU� HIHLWRV� VHPHOKDQWHV��

%XVTXHWV� ������� XWLOL]D WUDQVPLVVmR� VHULDO� DWUDYpV� GH� XP� FDER� 56���� HQWUH� R�

FRPSXWDGRU�H�R�$UGXLQR�0HJD��6KDMDKDQ���������SRU�VXD�YH]��HVWDEHOHFH�XPD�FRQH[mR�

VHP� ILR� DWUDYpV� GR� (WKHUQHW� 6KLHOG� TXH� SRVVLELOLWD� R� PRQLWRUDPHQWR� GH� GDGRV�

SURYHQLHQWHV�GRV�VHQVRUHV�H�GR�FRQVXPR�GH�HQHUJLD�GR�VLVWHPD�

+XDQJ� ������� SURMHWRX� XP� VLVWHPD� GH� VHQVRUHV� XOWUDVVRP�TXH� FRQVLVWH� GH� WUrV�

VHQVRUHV�� XP� SURFHVVDGRU� GH� VLQDO� GLJLWDO� H� XP� FRPSXWDGRU� SDUD� SURFHVVDPHQWR� GH�

GDGRV��7DO� VLVWHPD�p FDSD]�GH�GHWHFWDU�REVWiFXORV� D� FHUFD�GH�PHLR�PHWUR�GH�GLVWkQFLD�

FRP�SUHFLVmR�

'DQGR�SURVVHJXLPHQWR�DR�WUDEDOKR�GH�+XDQJ��$ERGXQULQ�H�3LWWV ��������HVWXGDP�

DV�LQIOXrQFLDV�GD�YHORFLGDGH�H�GD�VXSHUItFLH�HP�TXH�R�YHtFXOR�VH�GHVORFD�QD�SUHFLVmR�H�

HILFLrQFLD� GRV� VHQVRUHV� XOWUDVVRP� H� LQIUDYHUPHOKRV�� LGHQWLILFDQGR� SRVVtYHLV� FDXVDV� GH�

LQWHUIHUrQFLD��FRP�R�REMHWLYR�GH�RWLPL]DU�R�GHVHPSHQKR�GRV�YHtFXORV�QmR�WULSXODGRV�

&RP� UHODomR� DRV� SURFHVVRV� GH� JXLDPHQWRV� XWLOL]DGRV� HP� YHtFXORV� DXW{QRPRV��

0LQJXH]� H� 0RQWDQR� ������� DSUHVHQWDUDP� R� PpWRGR� 1'� �1HDUQHVV� 'LDJUDP�

1DYLJDWLRQ�� TXH� FRQVLVWH� HP� XWLOL]DU� DV� LQIRUPDo}HV� GR� DPELHQWH� TXH� FLUFXQGDP� R�

YHtFXOR�SDUD�GHILQLU�SRVVtYHLV�URWDV�GH�QDYHJDomR�

)HUUHLUD�HW�DO����������GLYLGH�R�SURFHVVR�HP�GXDV�HWDSDV��$�SULPHLUD�FRQVLVWH�HP�

VHPSUH�ID]HU�R�YHtFXOR�VH�DSUR[LPDU�GH�VHX�GHVWLQR�ILQDO�TXDQGR�VXD�WUDMHWyULD�HVWi�OLYUH�

GH�REVWiFXORV��D�VHJXQGD�GHILQH�D�PXGDQoD�GH�GLUHomR�GR�PRYLPHQWR�TXDQGR�XP�REMHWR�

p� LGHQWLILFDGR� QRV� DUUHGRUHV� GD� SODWDIRUPD�� 7DO� PpWRGR� p� GHILQLGR� FRPR� 7DQJHQFLDO�

(VFDSH��SRLV�GHWHUPLQD�TXH�R�YHtFXOR�GHYH�VHJXLU�SHOD�URWD�WDQJHQWH�DR�EORTXHLR�SDUD��

HP�VHJXLGD��UHWRPDU�D�SULPHLUD�HWDSD�

8VDQGR� VHQVRUHV� XOWUDVVRP� GLVWULEXtGRV� QR� FRQWRUQR� GR� YHtFXOR�� %RUHQVWHLQ H�

.RUHQ��������IRUDP�FDSD]HV�GH�REWHU�LQIRUPDo}HV�HP�XP�SDQRUDPD�GH�����JUDXV�QXPD�

UHJLmR�FRPSUHHQGLGD�HQWUH����FP�H���P�GH�GLVWkQFLD� H��QXPD�DERUGDJHP�GHQRPLQDGD

+,00� �+LVWRJUDPLF� ,Q�PRWLRQ� 0DSSLQJ��� PDSHDU� R� WHUUHQR� FRPR� KLVWRJUDPDV

DWULEXLQGR SHVRV�jV�UHJL}HV�FRP�SUHVHQoD�GH�REVWiFXORV�

2XWUD� DERUGDJHP� SDUD� D� VROXomR� GR� JXLDPHQWR� GH� YHtFXORV� DXW{QRPRV� p� D�

XWLOL]DomR� GR� FRQFHLWR� GH� FDPSRV� SRWHQFLDLV��%RUHQVWHLQ� H�.RUHQ� ������� ID]HP�R� XVR�

GHVVH�FRQFHLWR�SDUD�LQWURGX]LU�R�PpWRGR�9))��9LUWXDO�)RUFH�)LHOG���TXH�UHPHWH�D�LGHLD�

GH�REVWiFXORV� VHUHP� UHVSRQViYHLV�SHOD� DSOLFDomR�GH�XPD� IRUoD� QR�REMHWR�TXH�GHOHV� VH�

DSUR[LPD�SDUD�GHVYLi�OR�



��

5LEHLUR��������DQDOLVD��HQWUH�RXWURV�PpWRGRV��D�FRQFHSomR�GR�PpWRGR�GH�FDPSRV�

SRWHQFLDLV� H� UHODWD� D� LQIOXrQFLD� GH� FDPSRV� DWUDWLYRV�� RULJLQDGRV� QDV� FRRUGHQDGDV� GH�

GHVWLQR��H�FDPSRV�UHSXOVLYRV��JHUDGRV�HP�FDGD�REVWiFXOR�DR�ORQJR�GR�SHUFXUVR��$�ILJXUD�

����H[HPSOLILFD�R�PDSHDPHQWR�GH�XPD�UHJLmR�SRU�RQGH�XP�YHtFXOR�DXW{QRPR�GHYH�VH�

ORFRPRYHU�VRE�D�LQIOXrQFLD�GR�FDPSR�SRWHQFLDO�

)LJXUD���� � 0pWRGR�GH�FDPSR�GH�SRWHQFLDLV��5LEHLUR�������

$� DERUGDJHP� +,00� p VHU� LQFOXtGD� QD� DQiOLVH� SRU� FDPSRV� SRWHQFLDLV� SRU�

%RUHQVWHLQ� �������� TXH� XWLOL]D R� SULQFtSLR� GRV� FDPSRV� YLUWXDLV� DVVRFLDGR� DR�

PDSHDPHQWR� HP� KLVWRJUDPD��(VVH� SURFHVVR� JDUDQWH�PDLRU� SUHFLVmR� H�PHQRU� SHUGD� GH�

LQIRUPDomR�TXDQGR�REVWiFXORV�VmR�WUDGX]LGRV�HP�IRUoDV�

��� 9717�12�(;e5&,72�%5$6,/(,52

2V� FRQIOLWRV� FRQWHPSRUkQHRV� H[LJHP� GRV� HOHPHQWRV� GD� )RUoD� 7HUUHVWUH�

DJLOLGDGH��VLQFURQL]DomR�H�FDSDFLGDGH�GH�JHUHQFLDPHQWR�GH�LQIRUPDo}HV��'HVVD�IRUPD��R�

VXFHVVR�GDV�RSHUDo}HV�PLOLWDUHV�WRUQD�VH�GHSHQGHQWH�GD�FDSDFLGDGH�GH�FROHWDU��DQDOLVDU�H�

GLIXQGLU�LQIRUPDo}HV�GH�IRUPD�UiSLGD��VHJXUD�H�HILFLHQWH�

1HVVH� FRQWH[WR�� VLVWHPDV� URERWL]DGRV� WrP� VLGR�PXLWR� XWLOL]DGRV� HP� FRPEDWH� j�

PHGLGD�HP�TXH�R�GHVHQYROYLPHQWR�FLHQWtILFR�WHP�SHUPLWLGR�DJUHJDU�QRYDV�WHFQRORJLDV�

DRV�HTXLSDPHQWRV��2V�VLVWHPDV�VXSUDFLWDGRV� VmR�GH� IXQGDPHQWDO� LPSRUWkQFLD�XPD�YH]�

TXH�DWXDP�QR�VHQWLGR�GH�DXPHQWDU�R�SRGHU�GH�FRPEDWH�DWUDYpV�GD�RWLPL]DomR�GR�WHPSR�

GH�SURFHVVDPHQWR�GH�LQIRUPDo}HV�UHVXOWDQGR�HP�HVWUDWpJLDV�PDLV�HIHWLYDV��$OpP�GLVVR��



��

VHX� HPSUHJR� HYLWD� TXH� WURSDV� VHMDP� H[SRVWDV� D� VLWXDo}HV� GH� ULVFR�� FDQVDWLYDV� RX� GH�

ORQJD�GXUDomR�

3RUWDQWR��FDGD�YH]�PDLV��R�([pUFLWR�%UDVLOHLUR�EXVFD GHVHQYROYHU�XPD�GRXWULQD�

GH� HPSUHJR� GH� 6LVWHPDV� GH� 9HtFXORV� 7HUUHVWUHV� 5HPRWDPHQWH� 3LORWDGRV�� 3HUWHQFHQWH�

DRV� VLVWHPDV� UREyWLFRV� PLOLWDUHV�� R� 69753� p� DTXHOH� TXH� SRGH� ORFRPRYHU�VH� GH� XP�

SRQWR�D�RXWUR�HP�GLIHUHQWHV�WLSRV�GH�WHUUHQR�VHP�DX[tOLR�GH�FRQGXWRU�D�ERUGR��3RUWDULD�

Q�����± (0(��GH����GH�PDUoR�GH�������

(P�FRQFRUGkQFLD�FRP�R�3ODQHMDPHQWR�(VWUDWpJLFR�GR�([pUFLWR��R�SULPHLUR� WLSR�

GH� 69753� D� VHU� WHVWDGR� HP� H[SHULPHQWDomR� GRXWULQiULD� p� R� GH� 2EVHUYDomR�

([SHULPHQWDO��FRP�R�REMHWLYR�GH�UHDOL]DU�D�DTXLVLomR�GH�LPDJHQV�H�SURSRUFLRQDU�PHOKRU�

SODQHMDPHQWR�GH�RSHUDo}HV��3DUD�WDQWR��R�YHtFXOR�GHYH�VHU�FDSD]�GH�RSHUDU�HP�DPELHQWH�

XUEDQR�H�UXUDO��HP�WHUUHQRV�FRP�RX�VHP�SDYLPHQWDomR��GXUDQWH�R�GLD�RX�GXUDQWH�D�QRLWH�



��
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1HVVH� FDStWXOR� VmR� DSUHVHQWDGDV� DOJXPDV� FDUDFWHUtVWLFDV� EiVLFDV� GH� YHtFXORV�

WHUUHVWUHV� QmR� WULSXODGRV� �9717�� H� DOJXQV� UHTXLVLWRV� TXH� HVWHV� GHYHP� VDWLVID]HU�� 6mR�

DSUHVHQWDGRV�� WDPEpP�� R� YHtFXOR� H� RV� FRPSRQHQWHV� HOHWU{QLFRV� XWLOL]DGRV� GXUDQWH� R�

GHVHQYROYLPHQWR�GR�WUDEDOKR�

��� 9(Ë&8/26�7(55(675(6�12�75,38/$'26

9HtFXORV�FDSD]HV�GH�VH�ORFRPRYHU�VHP�D�SUHVHQoD�GR�VHU�KXPDQR�HP�VHX�LQWHULRU�

SRGHP� VHU� GHVHQYROYLGRV� GH� GXDV� IRUPDV� GLVWLQWDV�� 8PD� GHODV� FRQVLVWH� HP� ID]HU� R�

JXLDPHQWR� H� FRQWUROH� GHVWH� XVDQGR� FRPDQGRV� D� UiGLR� �YHtFXORV� UHPRWDPHQWH�

FRQWURODGRV���'HVVD�IRUPD��R�RSHUDGRU�SUHFLVD�WHU�DV�LQIRUPDo}HV�QHFHVViULDV�QR�DX[tOLR�

D� WRPDGD� GH� GHFLVmR�� TXH� YmR� VHU� REWLGDV� SRU�PHLR GH� FkPHUDV� H� VHQVRUHV� LQVWDODGRV�

VREUH�R�YHtFXOR��WUDQVPLWLGDV�DWp�VXD�SRVLomR�GH�IRUPD�HILFLHQWH�

2XWUD�IRUPD�GH�VH�REWHU�XP�YHtFXOR�QmR�WULSXODGR�p�SRU�PHLR GD�LQVHUomR�GH�XP�

VLVWHPD� HPEDUFDGR� FDSD]� GH� DQDOLVDU� RV� GDGRV� REWLGRV� SHORV� VHQVRUHV� LQVWDODGRV H�

UHDOL]DU�D� WRPDGD�GH�GHFLVmR�HP�WHPSR�UHDO� GH�IRUPD�PDLV�VHJXUD�H�FRQILiYHO�GR�TXH�

XP�FRQGXWRU�KXPDQR��-XQJ�HW�DO���������

6HQGR� UHPRWDPHQWH� FRQWURODGR� RX� XP� YHtFXOR� DXW{QRPR�� D� SULQFLSDO�

FDUDFWHUtVWLFD� GRV� 9717V�� H� GH� URE{V� HP� JHUDO�� p� D� FDSDFLGDGH� GH VH� ORFDOL]DU� QR�

DPELHQWH�XVDQGR�VHQVRUHV��&DVR�R�RSHUDGRU�RX�SURFHVVDGRU�QmR�SRVVD� LGHQWLILFDU� FRP�

SUHFLVmR�R�DPELHQWH�DR�UHGRU�GR�YHtFXOR��WRUQD�VH�LPSRVVtYHO�GHWHUPLQDU�D�SUy[LPD�DomR�

D�VHU�H[HFXWDGD�FRP�WRWDO�VHJXUDQoD�H�HILFLrQFLD��

9HtFXORV�DXW{QRPRV��DVVLP�FRPR�URE{V��VmR�H[WUHPDPHQWH�GHSHQGHQWHV�GRV�VHXV�

FRPSRQHQWHV� GH� SHUFHSomR�� 'HVVD� IRUPD�� UHVVDOWD�VH� D� LPSRUWkQFLD� GRV� VHQVRUHV�

DFRSODGRV� DR� VLVWHPD� H� D� VHJXUDQoD� TXH� HVWHV� LPS}HP� VREUH� R� VHX� IXQFLRQDPHQWR��

(QFRGHUV SDUD� PHGLU� R� Q~PHUR� UHDO� GH� URWDo}HV� GDV� URGDV� �RX� ODJDUWDV��� VHQVRUHV�

LQIUDYHUPHOKRV��ODVHU�H�VRQDUHV�UHVSRQViYHLV�SHOD�PHGLomR�GD�GLVWkQFLD�DWp�XP�REVWiFXOR�

H� RXWURV�� FRPR� *36�� E~VVROD�� DFHOHU{PHWURV� H� JLURVFySLRV�� VmR� RV� SULQFLSDLV�

UHVSRQViYHLV�SHOR�VXFHVVR�QR�FXPSULPHQWR�GD�PLVVmR�DWULEXtGD�DR�YHtFXOR�



��
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(P�FRQFRUGkQFLD�FRP�D�QHFHVVLGDGH�GR�([pUFLWR�%UDVLOHLUR�GH�GHVHQYROYHU�XPD�

GRXWULQD�GH�HPSUHJR�GH�VLVWHPDV�GH�YHtFXORV�DXW{QRPRV SDUD�RV�PDLV�YDULDGRV�WLSRV�GH�

DSOLFDomR�� R� SUHVHQWH� 3URMHWR� GH� )LP� GH� &XUVR� WHYH� SRU� REMHWLYR� SURSRUFLRQDU� D�

LPSOHPHQWDomR�GH�XP�9HtFXOR�7HUUHVWUH�1mR�7ULSXODGR��9717��HP�FRQFRUGkQFLD�FRP�

DV�QHFHVVLGDGHV�GD�)RUoD�

'HVVD� IRUPD�� SDUD� R� GHVHQYROYLPHQWR� GHVVH� WUDEDOKR�� XWLOL]D�VH� R� PRGHOR�

/\Q[PRWLRQ� $OXPLQXP� �:'��� DSUHVHQWDGR� QD� ILJXUD� ��� SHUWHQFHQWH� j� 6HomR� GH�

(QJHQKDULD�0HFkQLFD� H� GH�0DWHULDLV� GR� ,QVWLWXWR�0LOLWDU� GH� (QJHQKDULD� �,0(��� (VVH�

YHtFXOR�p�FRPSRVWR�GH�XP�FKDVVL�UREXVWR�H�H[SDQVtYHO�SDUD�XWLOL]DomR�H�WHVWHV�GH�5&0�H�

GH�YHtFXORV�DXW{QRPRV�

)LJXUD���� � 0RGHOR�/\Q[PRWLRQ��:'�

2 YHtFXOR�DSUHVHQWD�HVWUXWXUD�IHLWD�GH�DOXPtQLR�DQRGL]DGR�H�SDLQpLV�/H[DQ XOWUD�

UHVLVWHQWHV TXH� SURSRUFLRQD� DPSOR� HVSDoR� LQWHUQR� SDUD� D�PRQWDJHP� GRV� FRPSRQHQWHV�

HOHWU{QLFRV��$V�URGDV�VmR�DIL[DGDV�GLUHWDPHQWH�DRV�HL[RV�GRV�PRWRUHV�H�RV�SQHXV��FRP�



��

��� FP� GH� GLkPHWUR�� JDUDQWHP� TXH� R� FKDVVL� SHUPDQHoD� D� ����� FP� GR� FKmR� TXDQGR� VH�

GHVORFD�HP�WHUUHQR�SODQR�

1R�VHX� LQWHULRU�HVWmR�RV�TXDWUR�PRWRUHV�'&����9�����530�FRP�UHGXomR������

TXH� VmR� DOLPHQWDGRV SRU� XPD� EDWHULD�1L�0+� ���9 H� WHP� VHX FRQWUROH� GH� YHORFLGDGH�

IHLWR SHOR�PLFURFRQWURODGRU�DWUDYpV�GD�%RW�%RDUG�,,� TXH�QHFHVVLWD�GH�XPD�EDWHULD�GH���9�

SDUD� VHX IXQFLRQDPHQWR�� 2� JXLDPHQWR� GR� FDUUR� DLQGD� FRQWD� FRP� WUrV� VHQVRUHV�

LQIUDYHUPHOKRV�6KDUS�*3�<�$��<.�) FRP�IDL[D�GH�GHWHFomR�GH����D����FHQWtPHWURV�

2� FRQMXQWR� FRPSOHWR�� FRP� FRPSRQHQWHV� HOHWU{QLFRV� H� EDWHULDV�� SHVD

DSUR[LPDGDPHQWH� � NJ� H� SRGH� DWLQJLU� DWp� ����� P�V� TXDQGR� WUDEDOKD� FRP� SRWrQFLD�

Pi[LPD�

��� 0,&52&21752/$'25

3DUD� WUDQVIRUPDomR� GR� YHtFXOR� HP� XP� PRGHOR� FRPSOHWDPHQWH� DXW{QRPR� p�

QHFHVViULR�TXH�H[LVWD�XP�HOHPHQWR�HPEDUFDGR�HQFDUUHJDGR�GR�SURFHVVDPHQWR�GH�GDGRV��

1HVVH� VHQWLGR�� p� XWLOL]DGR�R�PLFURQWURODGRU %DVLF�$WRP�3UR���� DFRSODGR� j SODFD�%RW�

%RDUG�,,�

)LJXUD���� � %DVLF�$WRP�3UR���

2� PLFURFRQWURODGRU� UHSUHVHQWDGR� QD� ILJXUD� ��� SHUPLWH� D� XWLOL]DomR� GH� ���

.LORE\WHV� SDUD� LQVHUomR� GR� FyGLJR�� SRVVXL� �� SRUWDV� FRP� FDSDFLGDGH� GH� FRQYHUVmR�

DQDOyJLFR� GLJLWDO� GH� ��� ELWV� H� SRGH� DUPD]HQDU� Q~PHURV� LQWHLURV� GH� DWp� ��� ELWV

�&UXFKLQKR��������

(VWH�FRQWURODGRU�p�DFRSODGR�D�XPD�SODFD�%RW�%RDUG�,,�TXH�SRVVXL����SLQRV�SDUD�

VHUHP�XVDGRV�SRU�VHQVRUHV��PRWRUHV�RX�RXWURV�SHULIpULFRV��DOpP�GH���ERW}HV�TXH�SRGHP�



��

VHU�SURJUDPDGRV�SDUD�H[HFXWDU�FRPDQGRV��$�ILJXUD���� LOXVWUD�D�SODFD�DQWHV�GD�FRQH[mR�

GR�PLFURFRQWURODGRU�

)LJXUD���� � %RW�%RDUG�,,

$�SODFD�H[LJH�XPD�WHQVmR�GH���YROWV�SDUD VHX�IXQFLRQDPHQWR�H�DLQGD�SHUPLWH�D�

FRQH[mR�GH�RXWUD�EDWHULD�GH�PDLRU�YROWDJHP�SDUD�D�DOLPHQWDomR�GH�VHUYRV�H�PRWRUHV�TXH�

H[LMDP� WHQV}HV�PDLRUHV��&DGD� SLQR� GH� FRQH[mR� SRGH� VHU� WHU� VXD� VDtGD� UHJXODGD� HP� ��

YROWV�RX�QD�WHQVmR�GD�EDWHULD�VHFXQGiULD��SDUD�LVVR��EDVWD�GHVORFDU�RV�FRQHFWRUHV�QD�SDUWH�

LQIHULRU�FRQIRUPH�D�WHQVmR�GHVHMDGD�

&RPR�R�REMHWLYR�GHVVD�SODFD�p�ID]HU�R�FRQWUROH�GRV�TXDWUR�PRWRUHV�'&�SUHVHQWHV�

QD�SODWDIRUPD��HOD�SRGH�QmR�VHU�FDSD]�GH�VXSULU�D�FRUUHQWH�QHFHVViULD�SDUD�R�PRYLPHQWR�

GR�YHtFXOR��'HVVD�IRUPD��p�QHFHVViULR�XWLOL]DU�XP�GULYHU TXH�YDL�WUDQVPLWLU�XPD�FRUUHQWH�

PDLRU�DRV�PRWRUHV��DR�PHVPR�WHPSR�TXH�HYLWD�TXH�R�PLFURFRQWURODGRU�VHMD�GDQLILFDGR�

SRU�SLFRV�GH�FRUUHQWH�

)LJXUD���� � 6DEHUWRRWK��[��



��

2�GULYHU XVDGR�IRL�D�6DEHUWRRWK��[����DSUHVHQWDGR�QD�ILJXUD����� TXH�SHUPLWH�R�

FRQWUROH� GRV�PRWRUHV� GH� WUrV� IRUPDV� GLIHUHQWHV�� DQDOyJLFR�� GLJLWDO� H� SHOR� SDGUmR�77/��

3DUD�D�DSOLFDomR�QHVWH� WUDEDOKR��R�GULYHU RSHUD�QR�PpWRGR�GH�FRQWUROH�GLJLWDO��RX�VHMD��

HOH� HVSHUD� SRU� XP� VLQDO� GLJLWDO� HPLWLGR� SHOR� PLFURFRQWURODGRU� H� R� WUDQVPLWH� SDUD� RV�

PRWRUHV�

2� GULYHU RSHUD� FRQWURODQGR� VHSDUDGDPHQWH� RV� PRWRUHV� GR� ODGR� GLUHLWR� H�

HVTXHUGR��'HVVD�IRUPD��R�YHtFXOR�p�FDSD]�GH�FRQWURODU�VXD�GLUHomR�QDV�FXUYDV DOWHUDQGR�

D�YHORFLGDGH�HP�DSHQDV�XP�SDU�GH�URGDV�RX�DOWHUDQGR�R�VHQWLGR�GH�URWDomR�GRV�PRWRUHV�

HP�XP�GRV�ODGRV�

��� 6(1625(6�,1)5$9(50(/+26

&RPR� Mi� GLVFXWLGR� HP� VHo}HV� DQWHULRUHV�� RV� VHQVRUHV� VmR� FRPSRQHQWHV�

IXQGDPHQWDLV� SDUD� R� ERP� IXQFLRQDPHQWR� GH� VLVWHPDV DXW{QRPRV� H� SRU� HVVH PRWLYR��

VHQVRUHV�LQIUDYHUPHOKRV�HVWmR�SUHVHQWHV�QR�YHtFXOR�XWLOL]DGR�QHVWH�WUDEDOKR�

2V� VHQVRUHV� LQIUDYHUPHOKRV� IXQFLRQDP� FRP� EDVH� QD� GHWHFomR� SRU� UHIOH[mR�� RX�

VHMD��XP�HPLVVRU�GH�UDGLDomR�LQIUDYHUPHOKD�HPLWH�XP�VLQDO�TXH�VHUi�UHIOHWLGR�SHOR�REMHWR�

D�VHU�GHWHFWDGR�H�YDL�GH�HQFRQWUR�D�XP�UHFHSWRU��'HVVD�IRUPD��TXDQWR�PDLV�SUy[LPR�R�

REMHWR� VH� HQFRQWUD�GR� VHQVRU��PDLRU� VHUi� D� LQWHQVLGDGH�GR� VLQDO�TXH� VHUi� FDSWDGD�SHOR�

UHFHSWRU�

)LJXUD���� � 6HQVRU�6KDUS�*3�<�$��<.�)

2�YHtFXOR� GHVFULWR� QD� VHomR� ���� SRVVXL� WUrV� VHQVRUHV� 6KDUS� *3�<�$��<.�)��

UHSUHVHQWDGRV�QD�ILJXUD���� TXH�UHDOL]DP�D�PHGLomR�GDV�GLVWkQFLDV�HQWUH�D�SODWDIRUPD�H�

SRVVtYHLV�REVWiFXORV�DR�VHX�GHVORFDPHQWR��'RLV�GHVWHV�VHQVRUHV�VH HQFRQWUDP�QD�SDUWH�

GLDQWHLUD� H� R� WHUFHLUR� QD� SDUWH� WUDVHLUD� D� ILP� GH� SURSRUFLRQDU� PHOKRU� GHWHFomR� GR�

DPELHQWH�DR�UHGRU�GR�YHtFXOR�



��

4XDQGR� IXQFLRQDP� HP� VXD� IDL[D� GH� RSHUDomR�� HVWHV� VHQVRUHV� IRUQHFHP� FRPR�

VDtGD� XPD� WHQVmR� DQDOyJLFD� TXH� SRGH� YDULDU� GH� ���� 9 j� ���� 9�� H� D� UHODomR� HQWUH� D�

GLVWkQFLD�PHGLGD�H�R�VLQDO�GH�VDtGD�GR�VHQVRU�p�UHSUHVHQWDGD QDV ILJXUDV ��� H ����

)LJXUD���� � 9ROWDJHP�GH�VDtGD�[�GLVWkQFLD

2EVHUYD�VH� TXH� R� VLQDO� GH� VDtGD� GR� VHQVRU� WRUQD�VH� DVVLQWyWLFR� SDUD� GLVWkQFLDV�

VXSHULRUHV� D� ��� FP� �ILJXUD� ������'HVVD� IRUPD�� R� YHtFXOR� QmR� VHUi� FDSD]� GH� LGHQWLILFDU�

REVWiFXORV�ORFDOL]DGRV�DOpP�GHVVD�GLVWkQFLD�

4XDQGR�OLJDGR�D�XPD�XQLGDGH�GH�SURFHVVDPHQWR��R�VHQVRU�QmR�WUDQVPLWH�QHQKXP�

VLQDO�GH�VDtGD�SDUD� OHLWXUDV�DEDL[R�GH����FP�� ,VVR�HYLWD�TXH�R�SURFHVVDGRU� LQWHUSUHWH�D�

YROWDJHP�UHFHELGD�FRPR�XPD�GLVWkQFLD�GLIHUHQWH�GD�JUDQGH]D�UHDO�REVHUYDGD�

$�IDL[D�GH�XWLOL]DomR�GR�VHQVRU�p�IDFLOPHQWH�REVHUYDGD�QD�ILJXUD������QD�TXDO�R�

VLQDO� GH� VDtGD� HVWi� OLQHDUPHQWH� UHODFLRQDGR� FRP� R� LQYHUVR� GD� GLVWkQFLD� HQWUH� D�

SODWDIRUPD�H�R�REVWiFXOR��/RJR��GLVWkQFLDV�HP�TXH�HVWD UHODomR�GHL[D�GH�VHU�OLQHDU�HVWmR��

FODUDPHQWH��IRUD�GR�LQWHUYDOR�GH�PHGLomR�GR�VHQVRU��



��

)LJXUD���� � 9ROWDJHP�GH�VDtGD�[�LQYHUVR�GD�GLVWkQFLD

2� FRUUHWR� SRVLFLRQDPHQWR� GRV� VHQVRUHV� QR� YHtFXOR� SDUD� SURSRUFLRQDU� ERD�

QDYHJDELOLGDGH�H�PDUJHP�GH�PDQREUD�VXILFLHQWH�SDUD�TXH�REVWiFXORV�VHMDP�GHWHFWDGRV�H�

HYLWDGRV�VHUi�GLVFXWLGR�QR�FDStWXOR�VHJXLQWH��RQGH�VHUi�PRVWUDGD�D�PRQWDJHP�FRPSOHWD�

GD�SODWDIRUPD��



��

� '(6(192/9,0(172

1HVVH� FDStWXOR� HVWmR� DSUHVHQWDGRV� RV� SURFHGLPHQWRV� UHDOL]DGRV� GXUDQWH� D�

PRQWDJHP�� WDQWR� QD� SDUWH� PHFkQLFD� TXDQWR� HOHWU{QLFD� GD� SODWDIRUPD� PyYHO� H� DV�

SDUWLFXODULGDGHV�UHIHUHQWHV�DR�JXLDPHQWR�GR�YHtFXOR�DXW{QRPR�

��� 0217$*(0

2V�SULQFLSDLV�FRPSRQHQWHV�D�VHUHP�FRQHFWDGRV�j�HVWUXWXUD�ItVLFD�VmR�DV�EDWHULDV��

TXH�JDUDQWHP�D�DXWRQRPLD�GR�YHtFXOR��RV�VHQVRUHV�LQIUDYHUPHOKRV�H�R�PLFURFRQWURODGRU��

UHVSRQViYHO�SHOD�DQiOLVH�GH�GDGRV�DGTXLULGRV�H�SHOR�FRQWUROH�SURSULDPHQWH�GLWR�

&HUWD�DWHQomR�GHYH�VHU�GDGD�j�SRVLomR�GH�DOJXQV�GHVVHV�HOHPHQWRV�D�ILP�GH�HYLWDU�

LQWHUIHUrQFLDV�QRV�HTXLSDPHQWRV�HOHWU{QLFRV��'HVVD�IRUPD��RV�ILRV�TXH�OLJDP�RV�PRWRUHV�

DR�GULYHU IRUDP�HQURODGRV�H�PDQWLGRV�QDV�ODWHUDLV�GD�SODWDIRUPD��ORQJH�GD�SODFD���DVVLP�

FRPR�DV�EDWHULDV� IRUDP�PDQWLGDV�D� FHUWD�GLVWkQFLD�GR�PLFURFRQWURODGRU��8PD�YH]�TXH�

JXLDPHQWR� GR� YHtFXOR� p� DOWDPHQWH� GHSHQGHQWH GDV� LQIRUPDo}HV� UHFHELGDV�� IDOKDV QR�

SURFHVVDPHQWR SRGHP�DFDUUHWDU�QXPD�WUDMHWyULD�LQFRUUHWD�H�DWp�HP�GDQRV�j�SODWDIRUPD�

����� 02725(6�(�0,&52&21752/$'25

3DUD� DVVHJXUDU� TXH� QHQKXP� FRPSRQHQWH� VH� PRYD� GXUDQWH� R� GHVORFDPHQWR� GR�

YHtFXOR�� WRGRV�VmR�DIL[DGRV�j�SODWDIRUPD�FRP�ILWD�DGHVLYD�GXSOD�IDFH��HYLWDQGR��DVVLP��

FKRTXHV�H�VHSDUDo}HV�HQWUH�DV�H[WUHPLGDGHV�GRV�ILRV�H�VHXV�UHVSHFWLYRV�FRQHFWRUHV�

2V� PRWRUHV�� Mi� SDUDIXVDGRV� j� SODWDIRUPD�� GHYHP� VHU� FRQHFWDGRV� DR� GULYHU GR�

PRWRU��6DEHUWRRWK���SRLV�WDQWR�VXD�DOLPHQWDomR�TXDQWR�FRQWUROH�VHUmR�IHLWRV�SRU�HVWH��$�

EDWHULD�1L�0+��� 9 WDPEpP�VHUi�FRQHFWDGD�DR�GULYHU FRQIRUPH�PRVWUD�D�WDEHOD�����

7DEHOD���� � &RQH[}HV�GRV�PRWRUHV

7HUPLQDLV�GR�GULYHU &RQH[}HV

0�$ 0RWRUHV�GD�GLUHLWD��QHJDWLYR�

0�% 0RWRUHV�GD�GLUHLWD��SRVLWLYR�

%� %DWHULD �SRVLWLYR�

%� %DWHULD��QHJDWLYR�

0�$ 0RWRUHV�GD�HVTXHUGD��QHJDWLYR�

0�% 0RWRUHV�GD�HVTXHUGD��SRVLWLYR�



��

3DUD� OLJDU� H� GHVOLJDU� RV� PRWRUHV� VHP� D� QHFHVVLGDGH� GH� DEULU� D� SODWDIRUPD� H�

GHVFRQHFWDU�D�EDWHULD�GR�GULYHU VHPSUH�TXH�IRU�QHFHVViULR��p�FRORFDGD XPD�FKDYH�VZLWFK

QD� VDtGD� GD� EDWHULD� D� ILP� GH� IDFLOLWDU� HVVHV� SURFHGLPHQWRV�� $� ILJXUD� ��� PRVWUD� XP�

HVTXHPD�GHVVDV�FRQH[}HV�H�GD�FKDYH�PHQFLRQDGD�

)LJXUD���� � (VTXHPD�GDV�FRQH[}HV�GRV�PRWRUHV�H�FKDYH�VZLWFK �/\Q[PRWLRQ�

$�FRPXQLFDomR�HQWUH�R�GULYHU H�R�PLFURFRQWURODGRU�p�IHLWD�DWUDYpV�GRV�GRLV�FDERV�

PRVWUDGRV�QD�ILJXUD������&RPR�WRGRV�RV�HOHPHQWRV�DWp�DJRUD�FLWDGRV�HVWmR� ORFDOL]DGRV�

QR�LQWHULRU�GD�SODWDIRUPD��HVVHV�FDERV�GHYHP�DIORUDU�QD�SDUWH�VXSHULRU�MXQWDPHQWH�FRP�

RV�FRQHFWRUHV�GD�EDWHULD�1L�0+���9�SDUD�VHUHP FRQHFWDGRV�DR�PLFURFRQWURODGRU�

$� SDUWH� LQWHULRU� GD� SODWDIRUPD� HVWi� UHSUHVHQWDGD� QD� ILJXUD� ����� FRP� RV� TXDWUR�

PRWRUHV� '&�� R� GULYHU GR�PRWRU� H� DV� EDWHULDV� 1L�0+� GH� ��9� H� ���9�� (P� VHJXLGD� D�

SODWDIRUPD� p� IHFKDGD� H�� HP� VXD� FDSD�� p� DIL[DGR� R�PLFURFRQWURODGRU� H� D� FKDYH� VZLWFK

FRQIRUPH�ILJXUD���� H[LELGD�QR�FDStWXOR�DQWHULRU�



��

)LJXUD���� � ,QWHULRU�GD�SODWDIRUPD

$�VHJXLU��SURFHGH�VH�FRP�DV�FRQH[}HV�GR�GULYHU H�GD�EDWHULD GLUHWDPHQWH QD�%RW�

%RDUG��2V�FRQHFWRUHV�GD�EDWHULD�GH���9�VmR�DIL[DGRV�QD�UHJLmR�DSRQWDGD�SHOR�Q~PHUR���

QD�ILJXUD������WRPDQGR�R�GHYLGR�FXLGDGR�FRP�D�SRODULGDGH�

)LJXUD���� � &RQHFWRUHV�GR�PLFURFRQWURODGRU��0DQXDO�%RW�%RDUG�,,�

2V�FDERV�SURYHQLHQWHV�GR�GULYHU VmR�FRQHFWDGRV�QD�SULPHLUD�VHomR�GH�SLQRV�GD�

UHJLmR�����SLQRV�3��������H�����2�FDQDO����GHQRPLQDGR�SRU�³)ZG´��p�FRQHFWDGR�HP�3���

HQTXDQWR�TXH�R�FDQDO����GHQRPLQDGR�³7XUQ´��p�FRQHFWDGR�HP���

&RPR�RV�PRWRUHV�QmR�VmR�DOLPHQWDGRV�SHOD�PHVPD�EDWHULD�GR�PLFURFRQWURODGRU��

p�QHFHVViULR�TXH�DSHQDV�RV�ILRV�FRUUHVSRQGHQWHV�DR�VLQDO�H�DR�WHUUD�VHMDP�XWLOL]DGRV��RX�



��

VHMD��R�ILR�TXH�FRUUHVSRQGH�D�YROWDJHP�GHYH�VHU�FRUWDGR�H�VXD�H[WUHPLGDGH�� LVRODGD� $

FKDYH�GD�UHJLmR���� FRUUHVSRQGHQWH�DRV�FDQDLV�GR�GULYHU� p DOWHUDGD�SDUD�³96´�

����� 6(1625(6

$� SRVLomR� GRV� VHQVRUHV� VREUH� D� SODWDIRUPD� UHSUHVHQWD� XP� IDWRU� FUtWLFR� QR�

JXLDPHQWR�GR�YHtFXOR��SRLV�HVWHV�VmR�RV�UHVSRQViYHLV�SHOD�GHWHFomR�GH�TXDOTXHU�REMHWR�

TXH� VH ORFDOL]H QRV� VHXV� DUUHGRUHV�� &DVR� DOJXP� VHQVRU� HVWHMD� SRVLFLRQDGR�

LQFRUUHWDPHQWH�� REVWiFXORV� SRGHP� SDVVDU� GHVSHUFHELGRV� UHVXOWDQGR QD� FROLVmR� GR�

YHtFXOR��

&RQVLGHUDQGR�D�LPSRUWkQFLD�FLWDGD DFLPD��D�SRVLomR�GRV�VHQVRUHV�p�HVFROKLGD�GH�

IRUPD� D� FREULU� D� PDLRU� UHJLmR� SRVVtYHO� DR� UHGRU� GR� YHtFXOR� GHQWUR� GR� DOFDQFH� GH�

XWLOL]DomR�GRV�VHQVRUHV�����FP���

&RPR�DSHQDV�WUrV�VHQVRUHV�VmR�XWLOL]DGRV��RSWRX�VH�SRU�IL[DU�GRLV�GHOHV�QD�SDUWH�

GLDQWHLUD�GR�YHtFXOR�H�R�WHUFHLUR�QD�SDUWH�WUDVHLUD��2�VHQVRU�DIL[DGR�QD SDUWH�WUDVHLUD�HVWi�

QR�FHQWUR�GR�YHtFXOR�YROWDGR�SDUD�WUiV�H�GHYH�GHWHFWDU D�SUR[LPLGDGH�D TXDOTXHU�REMHWR�

GXUDQWH� PRYLPHQWR� UHWUyJUDGR�� 2V� VHQVRUHV� DIL[DGRV� QD� SDUWH� GLDQWHLUD� HVWmR� QDV�

H[WUHPLGDGHV� H� GHYHP� GHWHFWDU� REMHWRV� j� IUHQWH� H� SUy[LPRV� DV� URGDV� GLDQWHLUDV� GR�

YHtFXOR�

3DUD� WRUQDU� SRVVtYHO� D� LGHQWLILFDomR� GD� DSUR[LPDomR� WDQWR� j� IUHQWH� TXDQWR�

SUy[LPD jV�URGDV��RV�VHQVRUHV�GD�SDUWH�GLDQWHLUD�IRUDP�DIL[DGRV�YROWDGRV�SDUD�D�GLDJRQDO�

RSRVWD�DR�ODGR�TXH�VH�HQFRQWUDP��FRPR�PRVWUD�D�ILJXUD�����

)LJXUD���� � 6HQVRUHV�IURQWDLV



��

3HTXHQRV�DMXVWHV�QD�DQJXODomR�GHVVHV�VHQVRUHV�IRUDP�IHLWRV��H[SHULPHQWDOPHQWH��

DWp� TXH� R� SURFHVVR� GH� GHWHFomR� IRVVH� HIHWLYR� VXILFLHQWH� D� ILP� GH� HYLWDU� R� FKRTXH� GDV�

URGDV�FRP�RV�REVWiFXORV� (VVH�DMXVWH�FRQVLVWH�HP�SRVLFLRQDU�RV�VHQVRUHV�HP�GLIHUHQWHV�

SRVLo}HV� DWp�TXH�R�YHtFXOR�SRVVD� VH�GHVORFDU� VHP�R� ULVFR�GH� DOJXP�REVWiFXOR�QmR� VHU�

GHWHFWDGR�H�FROLGLU�FRP�DV�URGDV�RX�ODWHUDLV�GR�YHtFXOR�

$SyV� R� FRUUHWR� SRVLFLRQDPHQWR� GRV� VHQVRUHV�� HVWHV� GHYHP� VHU� FRQHFWDGRV� DR�

PLFURFRQWURODGRU�QD�UHJLmR����ILJXUD�������QRV�SLQRV������H����VHJXLQGR�D�VHJXLQWH�RUGHP��

VHQVRU� GLDQWHLUR� GD� HVTXHUGD�� VHQVRU� GLDQWHLUR� GD� GLUHLWD�� VHQVRU� WUDVHLUR�� $� FKDYH� GD�

UHJLmR���� UHIHUHQWH�DR�SULPHLUR�EORFR�p�PDQWLGD HP�³�9´�SDUD�TXH�RV� VHQVRUHV� VHMDP�

HQHUJL]DGRV�FRUUHWDPHQWH�

&RP� WRGRV� RV� FRPSRQHQWHV� Mi� HP� VHX� OXJDU�� R� PLFURFRQWURODGRU� p�� HQWmR��

SURJUDPDGR� DWUDYpV� GH� XP� FRPSXWDGRU� XWLOL]DQGR� XP� FDER� 86%�VHULDO� SDUD� ID]HU� D�

FRPXQLFDomR�FRP�D�%RW�%RDUG�

2�GHVHPSHQKR�GR YHtFXOR�GXUDQWH�VHX�GHVORFDPHQWR�p�XP�UHIOH[R�GD�HILFiFLD�GR�

SURJUDPD�FDUUHJDGR�QR�FRQWURODGRU�QR�TXH� WDQJH�j� WRPDGD�GH�GHFLVmR��2�FyGLJR�GHYH�

DEUDQJHU�R�Pi[LPR�GH� FHQiULRV�SRVVtYHLV� H� DV�PHGLGDV� FRUUHWLYDV� D� VHUHP�H[HFXWDGDV�

SDUD�TXH�R�YHtFXOR�SRVVD�DWLQJLU�VHX�GHVWLQR�ILQDO�

��� *8,$0(172

2� VLVWHPD� GH� JXLDPHQWR� GR� YHtFXOR� p� FRPSRVWR� SHOD� SODFD� FRP� R�

PLFURFRQWURODGRU�� UHSUHVHQWDQGR� D� XQLGDGH� GH� GHFLVmR�� H� RV� VHQVRUHV� LQIUDYHUPHOKRV��

TXH�ID]HP�D�LQWHUDomR�FRP�R�DPELHQWH�QR�TXDO�D�SODWDIRUPD�HVWi�LQVHULGD�

$�SODFD�%RW�%RDUG�p�UHVSRQViYHO�SRU�UHFHEHU�RV�VLQDLV�JHUDGRV�SHORV�VHQVRUHV�DR�

HQFRQWUDU� DOJXP� REVWiFXOR� SRWHQFLDO� H� WUDQVPLWL�ORV� DR� PLFURFRQWURODGRU�� (VWH� GHYH�

LQLFLDU�R�SURFHVVR�GH�WRPDGD�GH�GHFLVmR�GH�DFRUGR�FRP�R�FyGLJR�TXH�QHOH�IRL�LQVHULGR�

8PD�YH]�UHDOL]DGR�R�SURFHVVR�GH�WRPDGD�GH�GHFLVmR��D�SODFD�FRQGX]�R�VLQDO�DWp�R�

GULYHU GH�FRQWUROH�GRV�PRWRUHV�TXH�VH�HQFDUUHJD�GH�DPSOLILFD�OR�H�GH�WUDQVPLWLU�HQHUJLD�

VXILFLHQWH�DRV�PRWRUHV�SDUD�TXH�HVWHV�SRVVDP�H[HFXWDU�RV�FRPDQGRV�UHFHELGRV�

$� ILJXUD����� DSUHVHQWD�XP� IOX[RJUDPD�FRP�DV� RSHUDo}HV� H[HFXWDGDV�GXUDQWH�R�

SURFHVVR�GH�JXLDPHQWR�GR�YHtFXOR��&DGD�HWDSD�UHSUHVHQWDGD�HVWi�GHWDOKDGD�D�VHJXLU�MXQWR�

FRP� RV� UHVSHFWLYRV� GHWDOKHV� UHODWLYRV� j� HODERUDomR� GR� FyGLJR� LQVHULGR� QR�

PLFURFRQWURODGRU�
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)LJXUD���� � )OX[RJUDPD�GH�JXLDPHQWR�GR�YHtFXOR

4XDQGR� R� PRYLPHQWR� GR� YHtFXOR� VH� LQLFLD�� VHX� GHVWLQR� ILQDO� Mi� GHYH� HVWDU�

GHILQLGR� QD�PHPyULD� GR� FRQWURODGRU� FRP� FRRUGHQDGDV� UHODWLYDV� WHQGR� FRPR� EDVH� XP�

VLVWHPD� GH� UHIHUrQFLD� FHQWUDGR� QD� SRVLomR� LQLFLDO� GR� YHtFXOR� H� RULHQWDGR� FRQIRUPH� D�

ILJXUD�����

)LJXUD���� � 6LVWHPD�GH�UHIHUrQFLD�SDUD�JXLDPHQWR

$QWHV� TXH� R� YHtFXOR� LQLFLH� VHX� PRYLPHQWR�� DV� OHLWXUDV� GRV� VHQVRUHV� VmR�

FRQVXOWDGDV�SDUD�JDUDQWLU�TXH�QmR�H[LVWH�QDGD�TXH�R�LPSHoD�GH�DYDQoDU��2�FyGLJR�TXH�

IRL� LPSOHPHQWDGR� QR� FRQWURODGRU� LQLFLD� DV� PHGLGDV� GH� GHVYLR� GH� REVWiFXORV� FDVR� R�

VHQVRU�IDoD�TXDOTXHU OHLWXUD�DEDL[R�GH����FP�

&DVR� DOJXPD� OHLWXUD� GRV� VHQVRUHV� LGHQWLILTXH� XP� REMHWR� QDV� SUR[LPLGDGHV�� R�

PLFURFRQWURODGRU� LGHQWLILFD�D�SRVLomR�HP�TXH�HVWH� VH�HQFRQWUD� �GLUHLWD�RX�HVTXHUGD�GR�

YHtFXOR��DWUDYpV�GD�FRPSDUDomR�GD�YROWDJHP�GH�VDtGD�GH�DPERV�VHQVRUHV IURQWDLV�
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1HVWH�FDVR��R�YHtFXOR�LQLFLDUi�R�SURFHGLPHQWR�GH�GHVYLR��TXH�p� IHLWR�DWUDYpV�GH�

URWDo}HV� GH� ��� JUDXV� D� YHORFLGDGH� FRQVWDQWH�� $� FDGD� JLUR�� R� FRQWURODGRU� H[DPLQD�

QRYDPHQWH� DV� OHLWXUDV�GRV� VHQVRUHV� H�GHWHUPLQD� VH� p�QHFHVViULR�PDLV�XP�JLUR�RX� VH�R�

DYDQoR GR�YHtFXOR�Mi�p�SRVVtYHO�

8PD� YH]� OLEHUDGR� R� FDPLQKR�� D� SODWDIRUPD� LQLFLD� VHX� PRYLPHQWR� FRP�

YHORFLGDGH�FRQVWDQWH�GH�������P�V��FKHFDQGR�DV�OHLWXUDV�GR�VHQVRU�D�FDGD�����VHJXQGRV��

$SyV�PHLR�VHJXQGR�VH�GHVORFDQGR�HP�OLQKD�UHWD��R�PLFURFRQWURODGRU� LQLFLD D�HWDSD�GH�

FRUUHomR�GD�WUDMHWyULD��

$ FRUUHomR�GD�WUDMHWyULD�FRQVLVWH HP�GLUHFLRQDU�R�YHtFXOR�GH�YROWD�DR�VHX�GHVWLQR�

ILQDO�� 3DUD� LVVR�� D� SRVLomR� DWXDO� GR� YHtFXOR� p� FRPSDUDGD� FRP� DV� FRRUGHQDGDV� GH� VHX�

GHVWLQR�H�R�UHVXOWDGR�GHVVD�FRPSDUDomR�HVWDEHOHFH�R�kQJXOR�GR�TXDO�R�YHtFXOR�GHYH�VHU�

URWDFLRQDGR�SDUD�TXH�ILTXH�QRYDPHQWH�YROWDGR�SDUD�D�GLUHomR�FRUUHWD�H�SRVVD�UHLQLFLDU�R�

PRYLPHQWR�

(QTXDQWR�VH�GHVORFD�QD�DXVrQFLD�GH�REVWiFXORV��R�PLFURFRQWURODGRU�FRPSDUD��D�

FDGD�VHJXQGR��R�DOLQKDPHQWR�GD�URWD�SHUFRUULGD�FRP�R�PHQRU�FDPLQKR�HQWUH�R�FDUUR�H�

VHX�GHVWLQR��ID]HQGR�FRUUHo}HV�VH�QHFHVViULR�

$R� VH� DSUR[LPDU� GH� VHX� REMHWLYR�� R� YHtFXOR� FKHFD� VH� VXDV� FRRUGHQDGDV� HVWmR�

VXILFLHQWHPHQWH� SUy[LPDV� GD� HQWUDGD� GDGD� DR� FRQWURODGRU� H�� VH� HVWDV� IRUHP� LJXDLV� RX�

VXSHULRUHV��R�YHtFXOR�SDUD�VHX�PRYLPHQWR�LQGLFDQGR�TXH�FKHJRX�DR�VHX�GHVWLQR�H�HQWUD�

HP�PRGR�GH�EDL[R�FRQVXPR�GH�HQHUJLD�

3DUD� WRUQDU� SRVVtYHO� R� DFRPSDQKDPHQWR� GD� URWD� GR� YHtFXOR�� MXQWDPHQWH� FRP�R�

GHVORFDPHQWR� WRWDO� H� D� GLUHomR� GR� PRYLPHQWR�� p� XWLOL]DGD� XPD� FRQWDJHP� GH� SXOVRV�

WUDQVPLWLGRV�DRV�PRWRUHV��(VVH�PpWRGR�H[FOXL�D�DQiOLVH�GR�GHVOL]DPHQWR�GDV�URGDV�VREUH�

R�WHUUHQR�H��SRUWDQWR��JHUD�SHTXHQRV�HUURV�QR�TXH�VH�WUDWD�GD�SRVLomR�UHDO�GR�YHtFXOR�

1R�HQWDQWR��R�PpWRGR�XWLOL]DGR�WHP�SRXFR�FXVWR�GH�SURFHVVDPHQWR�H�GHVFDUWD�D

XWLOL]DomR�GH�RXWURV�SHULIpULFRV�DFRSODGRV�D�SODFD��$V�FRQVHTXrQFLDV GRV�HUURV�JHUDGRV�

VmR�H[SOLFDGDV�QR�FDStWXOR�VHJXLQWH�
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3DUD� UHDOL]DU� FRP�SUHFLVmR� R� JXLDPHQWR� GH� XP� YHtFXOR� DXW{QRPR� p� QHFHVViULR�

FRQKHFHU�WDQWR�VXD�SRVLomR�D�FDGD�LQVWDQWH�TXDQWR�R�PDSD�GD�UHJLmR�HP�TXH�VH�GHVORFD��

&RP�EDVH�QHVVHV�GRLV�SDUkPHWURV��p�SRVVtYHO�UHDOL]DU�R�SODQHMDPHQWR�GD�WUDMHWyULD�D�VHU�

VHJXLGD�SHOD�SODWDIRUPD�PyYHO�GHVGH�VHX�SRQWR�LQLFLDO�DWp�VXD�SRVLomR�GH�GHVWLQR�

8WLOL]DQGR� WDPEpP� DV� LQIRUPDo}HV� SURYHQLHQWHV� GRV� VHQVRUHV� LQVWDODGRV�� p�

SRVVtYHO� GHWHUPLQDU� XPD� URWD� TXH� LUi� HYLWDU� D� FROLVmR� FRP� HYHQWXDLV� REVWiFXORV�

H[LVWHQWHV�QR�DPELHQWH��

1HVVH�WUDEDOKR�VmR�UHDOL]DGRV�WUrV�GLIHUHQWHV�WHVWHV�FRP�R�REMHWLYR�GH�YDOLGDU�R�

DOJRULWPR� GH� JXLDPHQWR� LPSOHPHQWDGR�� &DGD� WHVWH� p� UHDOL]DGR� FLQFR� YH]HV� H� RV�

UHVXOWDGRV� REWLGRV� VmR� XVDGRV� SDUD� PHQVXUDU� D� FDSDFLGDGH� GR� YHtFXOR� GH� DWLQJLU� VHX�

GHVWLQR�WHQGR�FRPR�HQWUDGD�DSHQDV�D�SRVLomR ILQDO�

2� SULPHLUR� WHVWH� FRQVLVWH� HP� YHULILFDU� R� GHVHPSHQKR� GR� YHtFXOR� TXDQGR� HVVH�

HQFRQWUD� DSHQDV� XP� REVWiFXOR� HP� VXD� WUDMHWyULD� H� DV� SRVLo}HV� LQLFLDO� H� ILQDO� HVWmR�

DOLQKDGDV�� $WUDYpV� GD� OHLWXUD� GRV� VHQVRUHV� LQIUDYHUPHOKRV LQVWDODGRV�� D� SODWDIRUPD�

PyYHO�UHFRQKHFH�D�SUHVHQoD�GH�XPD EDUUHLUD�DR�ORQJR�GD�URWD�HVWDEHOHFLGD�FRP�EDVH�QD

HQWUDGD� IRUQHFLGD�� $R� VH� DSUR[LPDU� GR� REMHWR�� R� FDUUR� UHDOL]D� XP� GHVYLR� GH� ���� HP�

UHODomR�j�VXD�URWD�H�FRQWLQXD�VHJXLQGR�HP�IUHQWH�QHVVD�GLUHomR�DWp�TXH�UHDOL]H�D�FRUUHomR�

GH�VXD�WUDMHWyULD��

(VVH� WHVWH� p� UHDOL]DGR� FLQFR� YH]HV� H� VmR� FROHWDGRV� RV� GDGRV� GH� SRVLomR� H�

RULHQWDomR�GR�FDUUR�GHVGH�D�SRVLomR� LQLFLDO�DWp�R�GHVWLQR� ILQDO��2V�YDORUHV�REWLGRV� VmR�

DSUHVHQWDGRV� QD� ILJXUD� ����� TXH� PRVWUD� D� WUDMHWyULD� UHDOL]DGD� SHOR� FDUUR� QDV� FLQFR�

UHSHWLo}HV� GR� H[SHULPHQWR�� 7DPEpP� HVWi� UHSUHVHQWDGR QD� ILJXUD� ��� R� REVWiFXOR�

HQFRQWUDGR�SHOR�YHtFXOR�H�XPD�FLUFXQIHUrQFLD�GH�UDLR����FP�LQGLFDQGR�R�GHVWLQR�ILQDO�D�

VHU�DOFDQoDGR��2�UDLR�GR�FtUFXOR�IRL�GHILQLGR�FRPR����FP�SRU�UHSUHVHQWDU�DSUR[LPDomR�

FRQVLGHUiYHO�TXDQGR�VH�FRQVLGHUD�D�GLVWkQFLD�HQWUH�DV�URGDV�GR�YHtFXOR�TXH�p�GH����FP�
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)LJXUD���� � 7UDMHWyULD�GR�YHtFXOR�QR�SULPHLUR�WHVWH

$QDOLVDQGR� RV� GDGRV� FROHWDGRV� H H[SRVWRV� QD� ILJXUD� ����� REVHUYDP�VH� DV�

WUDMHWyULDV�UHDOL]DGDV�SHOR�FDUUR GXUDQWH�RV�FLQFR�WHVWHV�UHDOL]DGRV��e�SRVVtYHO�SHUFHEHU�

XPD�SHTXHQD�GLIHUHQoD� HQWUH�R�PRYLPHQWR� UHDO� GR� FDUUR� �SDUWH�GLUHLWD�GD� ILJXUD�� H�RV�

GDGRV� TXH� HUDP� DOLPHQWDGRV� SHOR� FRQWURODGRU� �SDUWH� HVTXHUGD� GD� ILJXUD��� 2EVHUYD�VH�

WDPEpP�TXH� R� SULPHLUR� GHVYLR� UHDOL]DGR� SHOR� YHtFXOR� DR� VH� GHSDUDU� FRP� R� REVWiFXOR�

FRUUHVSRQGH� DRV� ��� SUHYLVWRV� QD� SURJUDPDomR� GR� YHtFXOR DXW{QRPR�� LQGLFDQGR� TXH��

DSHVDU�GR�GHVOL]DPHQWR�GDV� URGDV�GXUDQWH�R�PRYLPHQWR�GH� URWDomR�� DLQGD� IRL�SRVVtYHO�

PDQWHU�FHUWD�SUHFLVmR�QR�PRYLPHQWR��(YHQWXDLV�GLIHUHQoDV�QDV�FRRUGHQDGDV�RQGH�RFRUUH�

WDO�URWDomR�VmR�GHFRUUHQWHV�GD�LGHQWLILFDomR�SRVWHULRU�GD�EDUUHLUD�DR�PRYLPHQWR�

$LQGD� GD� DQiOLVH� GR� JUiILFR�� SHUFHEH�VH� TXH� D� FRUUHomR� GD� WUDMHWyULD� UHDOL]DGD�

SHOR�YHtFXOR�p�VDWLVIDWyULD�XPD�YH]�TXH�R�PHVPR�p�FDSD]�GH�DOFDQoDU�VHX�GHVWLQR�ILQDO��

UHSUHVHQWDGR� QR� JUiILFR� SHOD� FLUFXQIHUrQFLD� GH� UDLR� ��� FP�� 2� HUUR� UHSUHVHQWDGR� SHOD�

GLIHUHQoD� HQWUH� D� SRVLomR� ILQDO� UHDO� H� D� SUHYLVWD� QD� SURJUDPDomR� IRL LQIHULRU� D� ���

WRPDQGR�FRPR�EDVH�R� UDLR�GR�FtUFXOR� HP� VHX�GHVWLQR� ILQDO��(VVH�GHVYLR� HP� UHODomR� j�

WUDMHWyULD� HVSHUDGD� p� DFHLWiYHO� SDUD� XP� JXLDPHQWR� UHDOL]DGR� OHYDQGR� HP� FRQVLGHUDomR�

YHORFLGDGH� FRQVWDQWH� SDUD� R� GHVORFDPHQWR� GD� SODWDIRUPD�PyYHO� H� VHP� D�XWLOL]DomR� GH�

HQFRGHUV SDUD� GHWHUPLQDU� H� FRUULJLU� RV� SDUkPHWURV� GH� YHORFLGDGH� H� SRVLomR� D� FDGD�

LQVWDQWH�

2� VHJXQGR� H[SHULPHQWR� FRQVLVWH� HP� VXEPHWHU� R� YHtFXOR� D� XP� SHUFXUVR� HVWLOR�

ODELULQWR�SDUD��HP�VHJXLGD��DQDOLVDU�R�GHVYLR�GD�WUDMHWyULD�REWLGD�HP�UHODomR�j�HVSHUDGD��

0DLV�XPD�YH]��R�WHVWH�p�UHSHWLGR�FLQFR�YH]HV�H�RV�GDGRV�FROHWDGRV�VmR�H[SRVWRV�QD�IRUPD�

GH� JUiILFR�� DSUHVHQWDGR� QD� ILJXUD� ����� 7DPEpP� HVWmR� UHSUHVHQWDGRV� QD� ILJXUD RV�

REVWiFXORV�XWLOL]DGRV�QD�FRQVWUXomR�GR�ODELULQWR�HP�DQiOLVH�H�D�FLUFXQIHUrQFLD�GH�UDLR����

FP�XWLOL]DGD�SDUD�GHOLPLWDU�R�GHVWLQR�ILQDO�



��

)LJXUD���� � 7UDMHWyULD�GR�YHtFXOR�QR�VHJXQGR�WHVWH

3DUD� DQDOLVDU� RV� GDGRV� FROHWDGRV� p� QHFHVViULR� HQWHQGHU� TXH� R� PRYLPHQWR� GR�

YHtFXOR� p� EDVHDGR� HP� GXDV� Do}HV�� $� SULPHLUD� GHODV� p� EXVFDU� FRQVWDQWHPHQWH� VH�

DSUR[LPDU� GR� DOYR� R�Pi[LPR�SRVVtYHO� VHPSUH� TXH� QmR� KRXYHU� QHQKXP�REVWiFXOR� QDV�

YL]LQKDQoDV�GD�SODWDIRUPD��$�VHJXQGD�FRUUHVSRQGH�D DOWHUDU�D�GLUHomR�GD�WUDMHWyULD�SDUD�

HYLWDU� D� FROLVmR� VHPSUH� TXH� XPD� EDUUHLUD� p� LGHQWLILFDGD� SDUD�� HP� VHJXLGD�� UHDOL]DU� D�

FRUUHomR�GR�FDPLQKR�

1R�VHJXQGR�WHVWH�REVHUYD�VH�PDLRU�YDULDomR�QR�WUDMHWR�GHVHQYROYLGR�SHOR�FDUUR��

1RV�WHVWHV���H����R�YHtFXOR�UHDOL]D�XP�GHVYLR�GH�����FRP�UHODomR�D�VXD�URWD�RULJLQDO�DR�

HQFRQWUDU�XP�REVWiFXOR��-i�QRV�WHVWHV������H���R�FDUUR�UHDOL]D�D�FRUUHomR�GD�WUDMHWyULD�GH�

PRGR�D�RULHQWDU�VH�HP�GLUHomR�D�VHX�GHVWLQR�ILQDO��(VVH�DMXVWH�GH�URWD�RFRUUH�SRUTXH�RV�

VHQVRUHV�LQIUDYHUPHOKRV�QmR�DFXVDUDP�QHQKXPD�EDUUHLUD�QR�FDPLQKR��7DO�GLIHUHQoD�QR

FRPSRUWDPHQWR� SRGH� VHU� H[SOLFDGR� SRU� HYHQWXDLV� UXtGRV� QD� OHLWXUD� GRV� VHQVRUHV�

LQIUDYHUPHOKRV�

1RV� WHVWHV��� H���� DSyV�R�SULPHLUR�GHVYLR�GH������ R�YHtFXOR� VHJXH�HP� IUHQWH�GH�

PRGR� D� VH� DSUR[LPDU� GH� VHX� GHVWLQR� ILQDO� H�� HP� VHJXLGD�� FRUULJH� VXD� WUDMHWyULD� SDUD�

DOFDQoDU�R�DOYR��(OH�VHJXH�VHX�QRYR�FDPLQKR�DWp�TXH��QRYDPHQWH��HQFRQWUD XPD�EDUUHLUD�

H�UHDOL]D QRYD�URWDomR�SDUD��SRU�ILP��UHDOL]DU�QRYD�FRUUHomR�QD�WUDMHWyULD�H�DOFDQoDU�VHX�

REMHWLYR�� $� GHFLVmR� GH� YLUDU� j� GLUHLWD� RX� j� HVTXHUGD� RFRUUH� EDVHDGD� QD� OHLWXUD� GRV�
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VHQVRUHV� LQIUDYHUPHOKRV� H� p� LQIOXHQFLDGD� SHOR� UXtGR��2�PHVPR� p� GHVYLDGR�QD� GLUHomR�

FRQWUiULD�DR�VHQVRU�� LVWR�p��R�VHQVRU�SRVLFLRQDGR�GR� ODGR�GLUHLWR�GR�FDUUR� WHP�VXD�IDFH�

YROWDGD� SDUD� R� ODGR� HVTXHUGR� H�� DR� LGHQWLILFDU� XP� REMHWR�� SURYRFD� URWDomR� QR� VHQWLGR�

FRQWUiULR�D�VXD�RULHQWDomR�

1RV� WHVWHV� ��� �� H� ��� DSyV� D� FRUUHomR� GD� WUDMHWyULD� R� YHtFXOR� LGHQWLILFD� XP�

REVWiFXOR�SDUD�HQWmR�UHDOL]DU�XP�GHVYLR�GH�����H�VHJXLU�HP�IUHQWH��8PD�QRYD�FRUUHomR�

GH�WUDMHWyULD�p�UHDOL]DGD�DWp�TXH�R�FDUUR�HQFRQWUH�RXWUD�REVWUXomR�H�QRYDPHQWH�GHVYLH�VXD�

URWD�H��SRU�ILP��UHDOL]H�QRYD�FRUUHomR�GH�FDPLQKR��$VVLP�FRPR�QRV�WHVWHV�DQWHULRUHV��R�

UXtGR�GD�OHLWXUD�GRV�VHQVRUHV�SURYRFD�DV�GLIHUHQoDV�REVHUYDGDV�QD�WUDMHWyULD�PRVWUDGD�QR�

JUiILFR�

'D� LQWHUSUHWDomR� GD� ILJXUD� ����� D� WUDMHWyULD UHSUHVHQWDGD� SHOR� WHVWH� � SDUHFH�

FROLGLU� FRP�XP�REVWiFXOR��(VVH� FKRTXH�QmR�p�REVHUYDGR�QR�H[SHULPHQWR� H� D� DSDUHQWH�

LQFRQVLVWrQFLD�QRV�GDGRV�SRGH�VHU�H[SOLFDGD�SHOR�GHVOL]DPHQWR�GDV�URGDV�H�SHOD�PHGLomR�

LPSUHFLVD�GDV�YHORFLGDGHV�GD�SODWDIRUPD�D�FDGD�LQVWDQWH��&RPR�D�YHORFLGDGH�GR�YHtFXOR�

p� FRQVLGHUDGD� FRQVWDQWH� QR�DOJRULWPR�GH� JXLDPHQWR� H�R�GHVOL]DPHQWR�GDV� URGDV�QmR�p�

OHYDGR�HP� FRQVLGHUDomR� QHOH��R�PLFURSURFHVVDGRU�GR�FDUUR�QmR� p� FDSD]� GH� UHSURGX]LU�

FRP�H[DWLGmR�R�WUDMHWR�HP�HVWXGR�

1R� HQWDQWR�� DLQGD� TXH� D� FROHWD� H� DQiOLVH� GH� GDGRV� GR� PLFURSURFHVVDGRU� QmR�

UHSUHVHQWH� FRP� SUHFLVmR� R� PRYLPHQWR� REVHUYDGR� QR� H[SHULPHQWR�� HOH� RIHUHFH� XPD�

HVWLPDWLYD� UD]RiYHO� GR� FRPSRUWDPHQWR� GR� VLVWHPD� DR� ORQJR� GR� WHVWH��0DLV� XPD� YH]��

FRQVLGHUDQGR� WDQWR� RV� UHVXOWDGRV� H[SHULPHQWDLV� TXDQWR� DV� LQIRUPDo}HV� GR�

PLFURSURFHVVDGRU��p�SRVVtYHO�DILUPDU�TXH�R�JXLDPHQWR�p�HILFLHQWH� SRLV�OHYD�R�YHtFXOR�GD�

SRVLomR�LQLFLDO�j�SRVLomR�ILQDO�FRP�HUUR�LQIHULRU�D������RX�VHMD��LQIHULRU�D���FP�

1R�WHUFHLUR�H[SHULPHQWR��R�FDUUR�p�VXEPHWLGR�D�RXWUR�SHUFXUVR�HVWLOR�ODELULQWR�H��

PDLV� XPD� YH]�� VmR� UHDOL]DGDV� FLQFR� WHQWDWLYDV� SDUD� D� FROHWD� GH� GDGRV� H� SRVWHULRU�

DYDOLDomR� GH� VHX FRPSRUWDPHQWR�� 2V� SDUkPHWURV� OHYDQWDGRV� HVWmR� DSUHVHQWDGRV� QD�

ILJXUD� ����� RQGH� WDPEpP� VH� HQFRQWUDP UHSUHVHQWDGRV� RV� REVWiFXORV� XWLOL]DGRV� QD�

PRQWDJHP� GR� H[SHULPHQWR� H� D� FLUFXQIHUrQFLD� GH� UDLR� ��� FP� XWLOL]DGD� SDUD� LQGLFDU� R�

REMHWLYR�ILQDO�
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)LJXUD���� � 7UDMHWyULD�GR�YHtFXOR�QR�WHUFHLUR�WHVWH

'D�LQWHUSUHWDomR�GRV�GDGRV�DSUHVHQWDGRV�QD�ILJXUD������REVHUYDP�VH�DSHQDV�WUrV�

WUDMHWyULDV� GLVWLQWDV� DLQGD� TXH� HVWHMDP� DSUHVHQWDGRV� RV� UHVXOWDGRV� GH� FLQFR� WHQWDWLYDV�

GLIHUHQWHV��,VVR�LQGLFD�TXH�R�FRPSRUWDPHQWR�GR�YHtFXOR�IRL�EHP�SUy[LPR�GR�WHyULFR�

2�SULPHLUR�GHVYLR�GD�WUDMHWyULD�GH�����RFRUUHX�QD�PHVPD�SRVLomR�QDV�FLQFR�YH]HV�

HP� TXH� R� WHVWH� IRL� UHDOL]DGR�� 'LIHUHQWHPHQWH� GR� TXH� RFRUUH� QRV� WHVWHV� DQWHULRUHV�

DSUHVHQWDGRV�QDV�ILJXUDV�����H������QR�WHUFHLUR�WHVWH�R�YHtFXOR�UHDOL]D�GRLV�QRYRV�GHVYLRV�

GH�����HP�UHODomR�D�VXD�URWD�DQWHULRU�DQWHV�TXH�UHDOL]H�D�FRUUHomR�GH�URWD��1RYDPHQWH��DV�

GLIHUHQoDV�HQWUH�RV� LQVWDQWHV�GH� LGHQWLILFDomR�GR�VHJXQGR�H� WHUFHLUR�REVWiFXOR�RFRUUHP�

GHYLGR�DR�UXtGR�QD�OHLWXUD�GRV�VHQVRUHV�LQIUDYHUPHOKRV��

$�ILJXUD���� PRVWUD�TXH�R�YHtFXOR�p�FDSD]�GH�UHDOL]DU�VXFHVVLYRV�GHVYLRV�DQWHV�GH�

FRUULJLU� VXD� WUDMHWyULD� H� DLQGD� DVVLP� DWLQJLU� VHX� GHVWLQR� FRP� HUUR� LQIHULRU� D� �����

YDOLGDQGR�R�DOJRULWPR�GH�JXLDPHQWR�LPSOHPHQWDGR�

$R�FRPSDUDU�RV�UHVXOWDGRV�GRV�WUrV�H[SHULPHQWRV��FRQFOXL�VH�TXH�R�JXLDPHQWR�GR�

YHtFXOR� VH� DSUR[LPD� PDLV� GD� WUDMHWyULD� SUHYLVWD� QD� WHRULD� TXDQGR� HVVH� QmR� HQFRQWUD�

QHQKXP�REVWiFXOR�GXUDQWH�VXD�FRUUHomR�GH�WUDMHWyULD��1R�HQWDQWR��DLQGD�TXH�R SHUFXUVR�

VRIUD�SHTXHQR�GHVYLR�FRP�UHODomR�DR�WHyULFR��DLQGD�DVVLP�R�FDUUR�p�FDSD]�GH�DWLQJLU�VXD�

SRVLomR�ILQDO�FRP�HUUR�SUy[LPR�GH������&RQFOXL�VH�HQWmR�TXH�R�DOJRULWPR�GH�JXLDPHQWR�

p� HILFLHQWH� SDUD� XP� YHtFXOR� TXH� QmR� SRVVXL� QHQKXP� WLSR� GH� IHHGEDFN FRP� UHODomR� j�

YHORFLGDGH�GDV�URGDV�RX�VHX�SRVLFLRQDPHQWR�
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(VSHUD�VH�TXH�R�HUUR�SHUFHQWXDO�QD� WUDMHWyULD� VHMD� UHGX]LGR�FRP�D�XWLOL]DomR�GH�

HQFRGHUV SDUD�HVWLPDU D�YHORFLGDGH�GR�FDUUR�DWUDYpV�GD�SRVLomR�GDV�URGDV��'HVVD�IRUPD��

DIDVWDPHQWR� GR� FRPSRUWDPHQWR� WHyULFR� RFRUUHULD� DSHQDV� HP� IXQomR� GR� UXtGR� GRV�

VHQVRUHV�LQIUDYHUPHOKRV�H�HYHQWXDLV�GHVOL]DPHQWRV�GDV�URGDV�VREUH�R�WHUUHQR�

&RQIRUPH� PHQFLRQDGR�� D� SODWDIRUPD� PyYHO� QmR� SRVVXL� LQVWDODGR� QHQKXP�

GLVSRVLWLYR� SDUD� D� PHGLomR� GD� YHORFLGDGH� GR� VLVWHPD� H�� SRUWDQWR�� R� JXLDPHQWR� p�

UHDOL]DGR�FRQVLGHUDQGR�YHORFLGDGH�FRQVWDQWH�GXUDQWH�WRGR�R�SHUFXUVR��1R�HQWDQWR��DQWHV�

GH�SURJUDPDU�R�PLFURFRQWURODGRU�p�QHFHVViULR�OHYDQWDU�RV�SDUkPHWURV�GH�YHORFLGDGH�GR�

YHtFXOR��

'HVVD� IRUPD�� p� UHDOL]DGR� R� OHYDQWDPHQWR� GR� FRPSRUWDPHQWR� GR� FDUUR� TXDQGR�

GLIHUHQWHV�YDORUHV�GH�HQWUDGD�VmR�IRUQHFLGRV�SDUD�DV�URGDV��$�FXUYD�GH�YHORFLGDGH�REWLGD�

p�DSUHVHQWDGD�QD�ILJXUD�����

)LJXUD���� � &XUYD�GH�YHORFLGDGH�OLQHDU

3DUD� D� DTXLVLomR� GH� GDGRV�� VmR� IHLWDV� � PDUFDo}HV� HTXLGLVWDQWHV� GH� ��� FP� QR�

PHVPR� WHUUHQR� HP� TXH� VmR� UHDOL]DGRV� RV� WHVWHV�� (P� VHJXLGD�� DEDQGRQD�VH� R� YHtFXOR�

GHVORFDQGR�VH�HP�OLQKD�UHWD�H�PHGH�VH�R�WHPSR�TXH�HVVH�OHYD�SDUD�DWLQJLU�FDGD�XPD�GDV�

PDUFDo}HV� SDUD� HQWmR� GHWHUPLQDU� D� YHORFLGDGH� OLQHDU� GH� GHVORFDPHQWR� GR� FDUUR�� (VVH�

SURFHGLPHQWR�p�UHSHWLGR�SDUD����YDORUHV�GLVWLQWRV�GH�HQWUDGDV�IRUQHFLGRV�SDUD�RV�TXDWUR�

PRWRUHV� GR� VLVWHPD�� &RP� EDVH� QRV� UHVXOWDGRV� REWLGRV� H[SRVWRV� QD� ILJXUD� ����� IRL�
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VHOHFLRQDGR� R� YDORU� GH� ������ P�V� SDUD� D� YHORFLGDGH� FRQVWDQWH� GH� GHVORFDPHQWR� GD�

SODWDIRUPD�� (VVD� YHORFLGDGH� p� VHOHFLRQDGD� SRU�� H[SHULPHQWDOPHQWH�� DSUHVHQWDU�

FRPSRUWDPHQWR�PDLV�SUy[LPR�GR�OLQHDU�

2XWURV� WHVWHV� SRGHP� VHU� UHDOL]DGRV� XWLOL]DQGR� YDORUHV� GLIHUHQWHV� GH� YHORFLGDGH�

OLQHDU� GH� PRGR� D� DQDOLVDU� R� GHVYLR� HP� UHODomR� j� WUDMHWyULD� HVSHUDGD� SHOR� FDUUR�� 1R�

HQWDQWR�� R� YDORU� XWLOL]DGR� QHVVH� WUDEDOKR� UHWRUQRX� SUHFLVmR� VXILFLHQWH� QRV� UHVXOWDGRV�

REWLGRV�
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� &21&/86®(6�(�68*(67®(6

$R�ORQJR�GR�SUHVHQWH�WUDEDOKR��p�GHVHQYROYLGR�XP�DOJRULWPR�GH�JXLDPHQWR�SDUD�

XP� YHtFXOR� DXW{QRPR�� $� YDOLGDomR� GHVVH� PpWRGR� GH� JXLDPHQWR� RFRUUH� SRU� PHLR� GD�

UHDOL]DomR� GH� WUrV� H[SHULPHQWRV�� FDGD� XP� UHSURGX]LGR� FLQFR� YH]HV�� SDUD� SRVWHULRU�

DQiOLVH�GH�GDGRV�

&RP� EDVH� QR� H[SRVWR� QR� FDStWXOR� GH� 5HVXOWDGRV� H� &RQFOXV}HV�� p� SRVVtYHO�

FRQFOXLU� TXH� R� REMHWLYR� GH� LPSOHPHQWDU� XP� SURWyWLSR� ODERUDWRULDO� GH� 9717� IRL�

DOFDQoDGR�� XPD� YH]� TXH� R� YHtFXOR� p� FDSD]� WDQWR� GH� VH� GHVORFDU� HP� XP� DPELHQWH�

GHVFRQKHFLGR�VHP�VRIUHU�FROLVmR�TXDQWR�GH�DOFDQoDU�VHX�GHVWLQR�ILQDO�

$�FRUUHomR�GD� WUDMHWyULD� LPSOHPHQWDGD�QR� VLVWHPD�PyYHO� IRL� VDWLVIDWyULD�� DLQGD�

TXH� QmR� OHYH� HP� FRQWD� RV� HIHLWRV� GH� GHVOL]DPHQWRV� GDV� URGDV� H� R� FRPSRUWDPHQWR� GR�

YHtFXOR� IRL� SUy[LPR�GR� FRPSRUWDPHQWR� SUHYLVWR� QD� WHRULD��2V� GHVYLRV� REVHUYDGRV� HP�

UHODomR� DR� FRPSRUWDPHQWR� HVSHUDGR� VmR� GHFRUUHQWHV� GR� UXtGR� QD� OHLWXUD� GRV� VHQVRUHV�

LQIUDYHUPHOKRV� H� GD� FRQVLGHUDomR� GD� YHORFLGDGH� FRQVWDQWH� SDUD� R� PRYLPHQWR� GR�

VLVWHPD�

&RPR� IRUPD� GH� GLPLQXLU� RV� HUURV� REWLGRV�� VXJHUH�VH� D� LQVWDODomR� GH� RXWURV�

VHQVRUHV� LQIUDYHUPHOKRV��GH�PRGR�D�DSXUDU�D� LQWHUSUHWDomR�GRV�GDGRV�UHWRUQDGRV�SHORV�

VHQVRUHV��GLPLQXLQGR�DVVLP�R�UXtGR�H�DXPHQWDQGR�D�iUHD�GH�GHWHFomR�

$ LQVWDODomR�GH�HQFRGHUV QRV�PRWRUHV�ILFD�FRPR�VXJHVWmR�SDUD�WUDEDOKRV�IXWXURV��

YLVDQGR� GLPLQXLU� R� HUUR� GH� PHGLomR� GD� YHORFLGDGH� H� GD� SRVLomR� GR� YHtFXOR��

SRVVLELOLWDQGR��LQFOXVLYH��D�YDULDomR�GD�YHORFLGDGH�OLQHDU�GXUDQWH�R�WUDMHWR�
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� 5()(5Ç1&,$6�%,%/,2*5È),&$6

$%2'815,1��$�� 3,776�-5��5� ,PSURYLQJ�REVWDFOH�GHWHFWLRQ�RI�DXWRPDWHG�

JXLGHG�YHKLFOHV�YLD�DQDO\VLV�RI�VRQDU�DQG�LQIUDUHG�VHQVRUV�RXWSXW�

$/�%86$,',��$��0��'HYHORSPHQW�RI�DQ�HGXFDWLRQDO�HQYLURQPHQW�IRU�RQOLQH�

FRQWURO� RI� D� ELSHG� URERW� XVLQJ� PDWODE� DQG� DUGXLQR�� ,Q�� ,(((� 0HFKDWURQLFV�

�0(&$7521,&6��� ����� �WK� )UDQFH�-DSDQ� 	� �WK� (XURSH�$VLD� &RQJUHVV� RQ� DQG�

5HVHDUFK�DQG�(GXFDWLRQ� LQ�0HFKDWURQLFV��5(0����������WK�,QW¶O�:RUNVKRS�RQ�� >6�O�@��

������S�����±����

%25(167(,1��-���.25(1��<��5HDO�WLPH�REVWDFOH�DYRLGDQFH�IRU�IDVW�PRELOH

URERWV� ,(((� 7UDQVDFWLRQV� RQ� 6\VWHPV�� 0DQ�� DQG� &\EHUQHWLFV�� ,(((�� Y�� ���� Q�� ��� S��

����±�����������

%25(167(,1�� -���.25(1��<��+LVWRJUDPLF� LQ�PRWLRQ�PDSSLQJ� IRU�PRELOH�

URERW�REVWDFOH�DYRLGDQFH� ,(((�7UDQVDFWLRQV�RQ�5RERWLFV�DQG�$XWRPDWLRQ��,(((��Y�����

Q�����S�����±����������

%25(167(,1�� -��� .25(1�� <�� 7KH� YHFWRU� ILHOG� KLVWRJUDP�IDVW� REVWDFOH�

DYRLGDQFH�IRU�PRELOH�URERWV� ,(((�7UDQVDFWLRQV�RQ�5RERWLFV�DQG�$XWRPDWLRQ�� ,(((��

Y�����Q�����S�����±����������

%2=(5��<��$���65,1,9$6$1��0��0��7DQGHP�FRQILJXUDWLRQV�IRU�DXWRPDWHG�

JXLGHG� YHKLFOH� V\VWHPV� DQG� WKH� DQDO\VLV� RI� VLQJOH� YHKLFOH� ORRSV� ,,(� WUDQVDFWLRQV��

7D\ORU�	�)UDQFLV��Y������Q�����S����±���������

%5$6,/��3RUWDULD�Q�����± (0(��GH����GH�PDUoR�GH������

%8648(76�� -�� HW� DO�� /RZ�FRVW� $89� EDVHG� RQ� DUGXLQR� RSHQ� VRXUFH�

PLFURFRQWUROOHU�ERDUG� IRU�RFHDQRJUDSKLF�UHVHDUFK�DSSOLFDWLRQV� LQ�D�FROODERUDWLYH�

ORQJ� WHUP� GHSOR\PHQW� PLVVLRQV� DQG� VXLWDEOH� IRU� FRPELQLQJ� ZLWK� DQ� 869� DV�
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DXWRQRPRXV�DXWRPDWLF�UHFKDUJLQJ�SODWIRUP��,Q��,(((� �����,(((�2(6�$XWRQRPRXV�

8QGHUZDWHU�9HKLFOHV��$89���>6�O�@��������S���±���

&58&+,1+2�� *��$UTXLWHFWXUD� ZRUPKROH� DSOLFDGD� D� URE{V� PyYHLV�� ������

���I�� 'LVVHUWDomR� �0HVWUDGR� HP� (QJHQKDULD� ,QIRUPiWLFD�� � (VSHFLDOL]DomR� HP�

$UTXLWHFWXUD��6LVWHPDV�H�5HGHV�GH�&RPSXWDGRUHV��8QLYHUVLGDGH�GH�/LVERD�

)(55(,5$�� $�� HW� DO�� $Q� DSSURDFK� WR� DYRLG� REVWDFOHV� LQ� PRELOH� URERW�

QDYLJDWLRQ��WKH�WDQJHQWLDO�HVFDSH� 6ED��&RQWUROH�	�$XWRPDomR�6RFLHGDGH�%UDVLOHLUD�

GH�$XWRPDWLFD��6FL(/2�%UDVLO��Y������Q�����S�����±����������

+8$1*�� -�� HW� DO�� $ PRGHO�EDVHG� VRXQG� ORFDOL]DWLRQ� V\VWHP� DQG� LWV�

DSSOLFDWLRQ�WR�URERW�QDYLJDWLRQ� 5RERWLFV�DQG�$XWRQRPRXV�6\VWHPV��(OVHYLHU��Y������Q��

���S�����±����������

-81*�� &�� 5�� HW� DO��&RPSXWDomR� HPEDUFDGD�� 3URMHWR� H� LPSOHPHQWDomR� GH�

YHtFXORV�DXW{QRPRV�LQWHOLJHQWHV� $QDLV�GR�&6%&��Y�����S������±�����������

0,1*8(=�� -���0217$12�� /� 1HDUQHVV� GLDJUDP�QDYLJDWLRQ� �1'���$� QHZ�

UHDO� WLPH� FROOLVLRQ� DYRLGDQFH� DSSURDFK�� ,Q�� ,(((� ,QWHOOLJHQW� 5RERWV� DQG� 6\VWHPV��

����� �,526� ������� 3URFHHGLQJV�� ����� ,(((�56-� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ�� >6�O�@��

������Y�����S������±�����

3$5,.+�� 3�� $��� -26+,�� .�� '��� 6+(7+�� 6�� &RORU� JXLGHG� YHKLFOH ± DQ�

LQWHOOLJHQW� PDWHULDO� KDQGOLQJ� PHFKDWURQLF� V\VWHP�� ,Q� 3URFHHGLQJV� RI� WKH� �VW�

,QWHUQDWLRQDO�DQG���WK�1DWLRQDO�&RQIHUHQFH�RQ�0DFKLQHV�DQG�0HFKDQLVPV��L1D&R00�

�������,,7�5RRUNHH��,QGLD��>6�O���V�Q�@��������S�����±����

5,%(,52��0��,��2EVWDFOH�DYRLGDQFH� ,QVWLWXWR�GH�6LVWHPDV�H�5REyWLFD��,QVWLWXWR�

6XSHULR�7pFQLFR��&LWHVHHU��S����������
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6+$-$+$1��$��+���$1$1'��$��'DWD�DFTXLVLWLRQ�DQG�FRQWURO�XVLQJ�DUGXLQR�

DQGURLG� SODWIRUP�� 6PDUW� SOXJ�� ,Q�� ,(((� (QHUJ\� (IILFLHQW� 7HFKQRORJLHV� IRU�

6XVWDLQDELOLW\��,&((76��������,QWHUQDWLRQDO�&RQIHUHQFH�RQ��>6�O�@��������S�����±����

9$5*$��5���1('(96&+,�� 6��9LVLRQ�EDVHG� DXWRQRPRXV� ORDG�KDQGOLQJ� IRU�

DXWRPDWHG� JXLGHG� YHKLFOHV�� ,Q�� ,(((� ,QWHOOLJHQW� &RPSXWHU� &RPPXQLFDWLRQ� DQG�

3URFHVVLQJ��,&&3��������,(((�,QWHUQDWLRQDO�&RQIHUHQFH�RQ��>6�O�@��������S�����±����


