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� (PEUDSD�,QVWUXPHQWDomR��5XD�;9�GH�1RYHPEUR�������������������6mR�&DUORV��6mR�3DXOR
� (PEUDSD�,QIRUPiWLFD�$JURSHFXiULD��$Y��$QGUp�7RVHOOR������������������&DPSLQDV��6mR�3DXOR

�$XWRU�FRUUHVSRQGHQWH��H�PDLO��ODGLVODX�UDEHOOR#HPEUDSD�EU

5HVXPR� 2� 1'9,� RX� ËQGLFH� GH� 9HJHWDomR� GD� 'LIHUHQoD� 1RUPDOL]DGD� �1RUPDOL]HG� 'LIIHUHQFH�
9HJHWDWLRQ�,QGH[��p PXLWR�XVDGR�HP�DJULFXOWXUD�GH�SUHFLVmR�SDUD�DQDOLVDU�DV�FRQGLo}HV�GDV�SODQWDV�H�
SDUD�PHGLU� D� LQWHQVLGDGH�GD� DWLYLGDGH�GH� FORURILOD��$� LQWHQVLGDGH�GH� FORURILOD�QD�SODQWD�SRGH�QRV�
GL]HU� HP� TXH� FRQGLo}HV� HODV� VH� HQFRQWUDP�� SRVVLELOLWDQGR� HVWXGDU� D� YDULDomR� HVSDFLDO�� PDSHDU� R�
YLJRU� GDV� SODQWDV�PHOKRUDQGR� D� DPRVWUDJHP�GH� FDPSR��(VWH� WUDEDOKR� YLVD� DSUHVHQWDU� XP� VLVWHPD�
FRPSRVWR� GH� �� VHQVRUHV� DWLYRV� GH� PHGLGD� GH� GRVVHO� FRP� DUPD]HQDPHQWR� GRV� GDGRV� GH� OHLWXUD�
JHRUUHIHUHQFLDGRV��SRVVLELOLWDQGR�DVVLP�D�PHGLGD�GH�YiULDV� OLQKDV�GH�SODQWLR��FRP�D� ILQDOLGDGH�GH�
JHUDomR�GH�PDSDV�GH�tQGLFH�GH�YHJHWDomR��1'9,�H�1'5(��1RUPDOL]HG�'LIIHUHQFH�5HG�(GJH�,QGH[ ��
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$EVWUDFW� 7KH� 1'9,� RU� 1RUPDOL]HG� 'LIIHUHQFH� 9HJHWDWLRQ� ,QGH[� LV� ZLGHO\� XVHG� LQ� SUHFLVLRQ�
DJULFXOWXUH� WR� DQDO\]H� SODQW� FRQGLWLRQV� DQG� WR� PHDVXUH� WKH� LQWHQVLW\� RI� FKORURSK\OO� DFWLYLW\�
7KH�FKORURSK\OO�LQWHQVLW\�LQ�WKH�SODQW�FDQ�WHOO�XV�XQGHU�ZKDW�FRQGLWLRQV�WKH\�DUH��PDNLQJ�LW�SRVVLEOH�
WR�VWXG\�WKH�VSDWLDO�YDULDWLRQ��WR�PDS�WKH�YLJRU�RI�WKH�SODQWV��LPSURYLQJ�ILHOG�VDPSOLQJ��7KLV�ZRUN�
DLPV� WR� SUHVHQW� D� V\VWHP� FRPSRVHG� RI� �� DFWLYH� FDQRS\� PHDVXUHPHQW� VHQVRUV� ZLWK� VWRUDJH� RI�
JHRUHIHUHQFHG� UHDGLQJ� GDWD� WKXV� HQDEOLQJ� WKH� PHDVXUHPHQW� RI� VHYHUDO� SODQWLQJ� OLQHV�� ZLWK� WKH�
SXUSRVH�RI�JHQHUDWLQJ�YHJHWDWLRQ�LQGH[�PDSV��1'9,�DQG�1'5(��1RUPDOL]HG�'LIIHUHQFH�5HG�(GJH�
,QGH[��

.H\ZRUGV� FURSFLUFOH��QGYL��QGUH��VHQVRU��SUHFLVLRQ�DJULFXOWXUH��

���,QWURGXomR
1R�%UDVLO�� D�DJULFXOWXUD�GH�SUHFLVmR�± $3� WHYH� LQtFLR�QRV�DQRV�����SRU�PHLR�GH� UHFHSWRUHV�

DJUtFRODV�*166��*OREDO�1DYLJDWLRQ�6DWHOOLWH�6\VWHP � 6LVWHPD�GH�1DYHJDomR�*OREDO�SRU�6DWpOLWH���
'HVGH� HQWmR� QRYRV� HTXLSDPHQWRV� IRUDP� FULDGRV� SDUD� REWHQomR� GH� GDGRV� JHRUUHIHUHQFLDGRV� SDUD�
XWLOL]DomR�QD�DJULFXOWXUD��2V�FRQFHLWRV�GH�$3�VXUJLUDP�HP�GHVHQYROYLPHQWR�GH�SURMHWRV�YLQFXODGRV�
D� SURGXomR� DJUtFROD� QR� DQR� GH� ������ $V� LQG~VWULDV� GH� PiTXLQDV� LQRYDP�� FRP� VLVWHPDV�
JHRUUHIHUHQFLDGRV��FROKHGRUDV�FRP�PRQLWRUHV�GH�UHQGLPHQWR��SLORWR�DXWRPiWLFR��SRVLFLRQDGRUHV�SRU�
EDUUDV�GH�OX]��VLVWHPDV�GHVWLQDGRV�D�IHUWLOL]DQWHV��HQWUH�RXWURV��,1$0$68�HW�DO���������,1$0$68�
H�%(51$5',��������

2� /DERUDWyULR� GH�5HIHUrQFLD�1DFLRQDO�$JULFXOWXUD� GH� 3UHFLVmR� � /$1$35(� GD� (PEUDSD�
,QVWUXPHQWDomR� p� XWLOL]DGR� SDUD� SHVTXLVDU� H� GHVHQYROYHU� HTXLSDPHQWRV�� VHQVRUHV�� FRPSRQHQWHV�
PHFkQLFRV� H� HOHWU{QLFD� HPEDUFDGD��2� /$1$35( SRVVXL� R� HTXLSDPHQWR�&URS�&LUFOH�$&6����� H�
YHP� GHVHQYROYHQGR� SHVTXLVDV� FRP� HVWHV� VHQVRUHV� GH� 1'9,� �tQGLFH� GH� YHJHWDomR� GD� GLIHUHQoD�
QRUPDOL]DGD�� (VWHV� VHQVRUHV� VmR� FDSD]HV� GH� TXDQWLILFDU� YDULDo}HV� DQDOLVDQGR� D� UHIOHWkQFLD� GDV�
SODQWDV�GH�DFRUGR�FRP�R�HVSHFWUR�YLVtYHO��QR�YHUPHOKR�H�LQIUDYHUPHOKR�SUy[LPR��SRGHQGR�PHGLU�D�
FORURILOD� H�ELRPDVVD� ��$0$5$/��526$�	�02/,1���������2QGH�R�QLWURJrQLR� �1��p�R�QXWULHQWH�
PDLV� UHVWULQJHQWH� SDUD� SURGXWLYLGDGH� GH� FXOWXUDV��$� HTXDomR� GR� tQGLFH� GH� YHJHWDomR� XWLOL]DGR� QR�
PRQLWRUDPHQWR�GH�FXOWXUDV�VH�FRPS}H�GD�VHJXLQWH�PDQHLUD��HTXDomR������+2//$1'��������
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2�1'9,� p� FRPSXWDGR� UHDOL]DQGR� DULWPpWLFD� GH� FDQDLV� HVSHFWUDLV� GRV� VHQVRUHV�� QD�PDLRULD�
GRV�FDVRV�SURYHQLHQWHV�GH�VDWpOLWHV��$�ILJXUD���LOXVWUD�DV�IDL[DV�GR�HVSHFWUR�HOHWURPDJQpWLFR�QD�TXDO�
TXH�H[LVWH�DEVRUomR�SHOD�YHJHWDomR�

)LJXUD��� (VSHFWUR�PDJQpWLFR�UHIHUHQWH�D�DEVRUomR�GH�SODQWDV�

&RPR�H[HPSOR��DV DSOLFDo}HV�GRV�FiOFXORV�GH�1'9,�QD�DJULFXOWXUD�SRGHP�VHU�
0RQLWRUDPHQWR�GH�ODYRXUDV�
'HWHFomR�GH�HIHLWRV�GH�VHFDV�
'HWHFomR�GH�GDQRV�SURYRFDGRV�SRU�SUDJDV�
(VWLPDWLYDV�GH�SURGXWLYLGDGH�DJUtFROD�
0RGHOL]DomR�KLGUROyJLFD�
0DSHDPHQWR�GH�iUHDV�DJUtFRODV�

'H DFRUGR�FRP�D�HTXDomR�����D�YHJHWDomR��TXDQWR�PDLV�DWLYD��PDLV�DEVRUYH�D� OX]�VRODU�QR�
HVSHFWUR� GD� OX]� YHUPHOKD�� QD� UHDOL]DomR� GR� WUDEDOKR� GD� FORURILOD� QRV� WHFLGRV� YHJHWDLV� �EDL[D�
LQWHQVLGDGH�GH� OX]�YHUPHOKD���'D�PHVPD� IRUPD��DV�HVWUXWXUDV� FHOXODUHV�GDV� IROKDV�SURYRFDP�XPD�
IRUWH� UHIOH[mR� GD� OX]� VRODU� QD� UHJLmR� GR� LQIUDYHUPHOKR� SUy[LPR� �DOWD� LQWHQVLGDGH� GH� OX]�
LQIUDYHUPHOKR�

$VVLP��iUHD�GH�IRUWH�DWLYLGDGH�GH�FORURILOD�
LY� 1XPHUDGRU���LQIUDYHUPHOKR�DOWR��± YHUPHOKR�EDL[R�� �YDORU�UHVXOWDQWH�DOWR�
Y� GHQRPLQDGRU���LQIUDYHUPHOKR�DOWR����YHUPHOKR�EDL[R�� �YDORU�UHVXOWDQWH�DOWR�
YL� 5HVXOWDGR���1'9,� �VREH�HP�GLUHomR�D���

3DUD�iUHD�GH�EDL[D�DWLYLGDGH�GH�FORURILOD�
�� 1XPHUDGRU���LQIUDYHUPHOKR��EDL[R���± YHUPHOKR��DOWR�� �9DORU�UHVXOWDQWH�EDL[R�
�� 'HQRPLQDGRU��LQIUDYHUPHOKR��EDL[R����YHUPHOKR��DOWR�� �9DORU��UHVXOWDQWH�DOWR�
�� 5HVXOWDGR���1'9,�� ��GHVFH�HP�GLUHomR�D�����

���0DWHULDLV�H�0pWRGRV

1D�ILJXUD���p�LOXVWUDGR�D�PRQWDJHP�GR�VHQVRU�$&6������PRQWDGR�D�XPD�DOWXUD�K�DFLPD�GH�
XP�DOYR�SODQR��$�ODUJXUD�GR�IHL[H�GH�OX]�SURMHWDGR�TXDQGR�PRQWDGR�D�XPD�DOWXUD�K�DFLPD�GH�XP�
DOYR�p�GHILQLGR�SHOD�HTXDomR����
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Z� �ODUJXUD�GR�IHL[H�SURMHWDGR�

K� �DOWXUD�GR�VHQVRU�DFLPD�GR�DOYR�

ș� �p�R�)29��)LHOG�RI�YLHZ� �FDPSR�GH�YLVmR���DQJXODU�HP JUDXV�������SDUD�R�VHQVRU�$&6�
����

&RPR�ș�p�GHILQLGR�FRPR�DSUR[LPDGDPHQWH�����SDUD�R�VHQVRU�$&6�����D�HTXDomR����p�UHVROYLGD�GD�
VHJXLQWH�IRUPD�

Z� ������
�K��������HT�����

)LJXUD��� 0RQWDJHP�GR�VHQVRU�$&6����

0RQWDJHP�GR�VHQVRU�QD�PiTXLQD�

$�PRQWDJHP�GRV�VHQVRUHV�QD�PiTXLQD�REHGHFH�R�GLDJUDPD�LOXVWUDGR�QD�ILJXUD���

)LJXUD��� 'LDJUDPD�GH�PRQWDJHP�GRV�VHQVRUHV�MXQWR�D�PiTXLQD�

8PD�EDUUD�IRL�FRORFDGD�D�IUHQWH�GD�PiTXLQD��VHUYLQGR�FRPR�VXVWHQWDomR�GH���VHQVRUHV�$&6�
����

$�GLVWULEXLomR�GRV�VHQVRUHV�p�GH�DSUR[LPDGDPHQWH�����P�GH�FDGD�XP��VHQGR�����PHWURV�HQWUH�
VHQVRUHV�GDV�H[WUHPLGDGHV�DR�FRPSULPHQWR�GD�EDUUD��(VWH�FiOFXOR�p�HVWLPDWLYR��SRLV�GHSHQGHUi�GD�
DOWXUD��K��GH�SRVLomR�GD�EDUUD�FRP�D�PiTXLQD�

8P� VLVWHPD� *36� IRL� FRORFDGR� MXQWR� D� PiTXLQD� SDUD� SRGHU� JHRUUHIHUHQFLDU� RV� VHQVRUHV��
7RSFRQ�+LSHU�$*��3DUD�D�FROHWD�H�DUPD]HQDPHQWR�GH�GDGRV�IRL�XWLOL]DGR�XP�VLVWHPD�FRPSXWDFLRQDO�
GD�,QWHO��,QWHO�GHVNWRS�ERDUG� PRGHOR�18&�'&����,<(��FRUH�L�����SRUWDV�XVE����SRUWDV�KGPL��SRUWD�
HWKHUQHW����*%�GH�PHPyULD�H�XP�SURJUDPD�FRPSXWDFLRQDO�GHVHQYROYLGR�SDUD�FRQWUROH�GH�DTXLVLomR�
H�DUPD]HQDPHQWR�GRV�GDGRV�HP�OLQJXDJHP�&�



���

���5HVXOWDGRV�H�'LVFXVVmR
2� VLVWHPD� IRL� PRQWDGR� H� WHVWDGR� HP� XPD� iUHD� GR� FDPSR� H[SHULPHQWDO� GD� (PEUDSD�

,QVWUXPHQWDomR�� ORFDOL]DGR� QR� PXQLFtSLR� GH� 6mR� &DUORV�63� QD� URGRYLD� PXQLFLSDO� *XLOKHUPH�
6FDWHQD�NP����RQGH�VH�ORFDOL]D�R�/$1$35(��

2� HTXLSDPHQWR� IRL� WHVWDGR� HP� XPD� iUHD� GH� ���� PHWURV� TXDGUDGRV� HP� SUHSDUDomR� SDUD�
SODQWLR� GH� PLOKR�� R� VROR� HQFRQWUDYD�VH� GHVFREHUWR� PDV� FRP� iUHD� GHOLPLWDGRUD� HP� YROWD� FRP�
YHJHWDomR�GH�SDVWDJHP��R�TXH�GLILFXOWRX�GH�FHUWD�PDQHLUD�D�YDULDomR�HVSDFLDO�GRV�YDORUHV�GH�1'9,�H�
1'5(� DTXLVLWDGRV�� QD� ILJXUD� �� p� UHSUHVHQWDGR� D� GLVWULEXLomR� GRV� SRQWRV� FROHWDGRV�� ILJXUD� ��D��
YDORUHV�1'9,��ILJXUD���E��YDORUHV�1'5(�

�D� �E�
)LJXUD��� �D��GLVWULEXLomR�GH�SRQWRV�1'9,���E��GLVWULEXLomR�GH�SRQWRV�1'5(��

0HVPR�FRP�DV�SRXFDV�YDULDo}HV�GH�YDORUHV�WDQWR�GH�1'9,�FRPR�1'5(�p�SRVVtYHO�YHU�DV�
YDULDo}HV�HP�DOJXQV�SRQWRV�TXH�IRUDP�FROHWDGRV�IRUD�GD�iUHD�GH�WHVWH�

���&RQFOXV}HV
0HVPR� QmR KDYHQGR� DV� YDULDo}HV� GRV� SRQWRV� FROHWDGRV� R� VLVWHPD�PRVWURX�VH� UREXVWR� HP�

DSOLFDo}HV� GH� FDPSR� FROHWDQGR� GH� IRUPD� yWLPD� RV� YDORUHV� H� DUPD]HQDPHQWR� GH� GDGRV��
SRVVLELOLWDQGR�D�JHUDomR�GH�PDSDV�SDUD�IXWXURV�DWRV�GH�JHUHQFLDPHQWR�GH�]RQDV�GH�PDQHMR�QR�TXH�VH�
UHIHUH�DRV�YDORUHV�GH�1'9,�H�1'5(�FRP�D�SURGXomR�GH�FORURILOD�QD�DWXDomR�GDV�QHFHVVLGDGHV�GDV�
SODQWDV��WDLV�FRPR�IDOWD�GH�XP�GHWHUPLQDGR�QXWULHQWH�

$JUDGHFLPHQWRV
2V�DXWRUHV�DJUDGHFHP�D�(PEUDSD�,QVWUXPHQWDomR�SHOR�XVR�GR�/$1$35(�H�LQIUDHVWUXWXUD�GR�

PHVPR� EHP� FRPR� DR� 3URMHWR� GH� $JULFXOWXUD� GH� 3UHFLVmR� VRE� D� &RRUGHQDomR� GR� 'U�� 5LFDUGR�
,QDPDVX�� WDPEpP� SHOR� DSRLR� D� PRQWDJHP� GR� VLVWHPD�� $R� 6U�� 3HGUR� %RQILP�� SHODV� GLVFXVV}HV�
DJURQ{PLFDV�H�DX[tOLR�QR�PDQXVHLR�GDV�PiTXLQDV�DJUtFRODV��DR�'U��(GXDUGR�6SHUDQ]D�SHOR�DX[tOLR�
FRP�D�PRQWDJHP�GRV�PDSDV�

5HIHUrQFLDV
0$&+$'2�� +�� 0�� 'HWHUPLQDomR� GD� ELRPDVVD� GH� FDQD�GH�DoXFDU� FRQVLGHUDQGR� D� YDULDomR�

HVSDFLDO�GH�GDGRV�HVSHFWUDLV�GR�VDWpLWH�/$1'6$7���± (70��������'LVVHUWDomR� �0HVWUDGR�HP�
(QJHQKDULD�$JUtFROD�± )DFXOGDGH�GH�(QJHQKDULD�$JUtFROD��8QLYHUVLGDGH�(VWDGXDO�GH�&DPSLQDV��
&DPSLQDV�

,1$0$68��5��<���$��&��&��%(51$5',��&��0��3��9$=��-��0��1$,0(��/��5��48(,526��$��9��
5(6(1'(��0��)��9,/(/$��/��$��&��-25*(��/��+��%$662,��1��%��3(5(=��(��3��)5$*$//(��
$JULFXOWXUD�GH�SUHFLVmR�SDUD�D VXVWHQWDELOLGDGH�GH�VLVWHPDV�SURGXWLYRV�GR�DJURQHJyFLR�EUDVLOHLUR��
,Q�� ,1$0$68��5��<���-�0��1$,0(��$��9��5(6(1'(��/��+��%$662,��$��&��&��%(51$5',�
�(G����$JULFXOWXUD� GH� SUHFLVmR�� XP�QRYR�ROKDU�� 6mR�&DUORV��(PEUDSD� ,QVWUXPHQWDomR�� ������ S��
������

,1$0$68�� 5�<��� $�� &�� &�� %(51$5',�� $JULFXOWXUD� GH� 3UHFLVmR�� ,Q�� ,1$0$68�� 5�� <��� -�0��
1$,0(��$��9��5(6(1'(��/��+��%$662,��$��&��&��%(51$5',��(G����$JULFXOWXUD�GH�3UHFLVmR��
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5HVXOWDGRV�GH�XP�1RYR�2OKDU��6mR�&DUORV��(PEUDSD�,QVWUXPHQWDomR��������S�������
+2//$1'�� &URS� &LUFOH� $&6����� DFWLYH� FURS� FDQRS\� VHQVRU�� +ROODQG� 6FLHQWLILF�� /LQFROQ�� 1(��

(8$�������
$0$5$/��/�&��526$��+�-�$���02/,1�� -�3���&RPSDUDomR�HQWUH� VHQVRUHV�GH�1'9,� HP�FDQD�GH�

DoXFDU�� ,Q�� &21*5(662� %5$6,/(,52� '(� $*5,&8/785$� '(� 35(&,6­2� ± &RQ%$3��
������5LEHLUmR�3UHWR�63��������6HWHPEUR������


