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5HVXPR� +i�QHFHVVLGDGH�GH HVWXGRV�GH� IRUPD�D�DYDOLDU�H�GHVHQYROYHU�R�PDQHMR� DGHTXDGR�SDUD�R�
GHVHPSHQKR� GH� XPD� DJULFXOWXUD� FDSD]� GH� FRQFLOLDU� RV� SULQFtSLRV� HFROyJLFRV� DOLDQGR� SURGXomR� H�
VHUYLoR� DPELHQWDO��2V� VLVWHPDV� DJURIORUHVWDLV� UHJHQHUDWLYRV� YrP� VHQGR� XWLOL]DGRV� H� WHVWDGRV�� FRP
GHVWDTXH�DR�DSRUWH�GH�FDUERQR�RUJkQLFR�DR�VROR�SHOD�ELRPDVVD��FRP�D�SRVVLELOLGDGH�GH�HOHYDU�VHX�
HVWRTXH�� $� iUHD� GH� 1HRVVROR� 4XDUW]DUrQLFR LPSODQWDGD� HP� ����� YHP� VHQGR� DFRPSDQKDGD� SRU�
SHVTXLVDGRUHV� GH� YiULDV� LQVWLWXLo}HV�� HVWD� ORFDOL]DGR� QR� PXQLFtSLR� GH� ,WLUDSLQD�� 63�� RQGH� RFRUUH�
WUDQVLomR�HQWUH�ELRPDV�0DWD�$WOkQWLFD�H�&HUUDGR��2�REMHWLYR�p�DQDOLVDU�RV�GDGRV�GH�JUDQXORPHWULD�
QDV�FDPDGDV�GR�VROR�HP�GLIHUHQWHV�WUDWDPHQWRV�QDV�FDPDGDV�DWp�D���PHWUR�GH�SURIXQGLGDGH��$�FROHWD�
GH�VROR� IRL� UHDOL]DGD�QRV� WUrV� WUDWDPHQWRV�� �L��6$)�IUXWDV�� �LL��SDVWR�H� �LLL��PDWD�HP�WULQFKHLUDV�QDV�
FDPDGDV�HP�SURIXQGLGDGHV�������P������D�����P�H�����D���PHWUR�FRP�FLQFR�UHSHWLo}HV�GH�DPRVWUDV��
1D� DQiOLVH� GDV� IUDo}HV� JUDQXORPpWULFDV� YHULILFRX�VH� TXH� DV� iUHDV� GH� HVWXGR� VmR� LQWHQVDPHQWH�
DUHQRVDV�� FRP� WHRUHV� GH� DUHLD� VHPSUH� VXSHULRUHV� D� �����1HVWD� UHJLmR� DUHQRVD� FRP� OLPLWDomR� QDV�
SURSULHGDGHV�ItVLFDV�p�HYLGHQWH�R�GHVDILR�HP�HVWDEHOHFHU�ERDV�SUiWLFDV�GH�PDQHMR�SDUD�VHTXHVWUDU�R�
FDUERQR�QR�VROR�

3DODYUDV�FKDYH� JUDQXORPHWULD��VHUYLoR�DPELHQWDO��FDUERQR�QR�VROR��VLVWHPD�DJURIORUHVWDO�
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$EVWUDFW�7KHUH� LV� D� QHHG� IRU� VWXGLHV� WR� HYDOXDWH� DQG� GHYHORS� SURSHU� PDQDJHPHQW� IRU� WKH�
SHUIRUPDQFH� RI� DQ� DJULFXOWXUH� FDSDEOH� RI� UHFRQFLOLQJ� HFRORJLFDO� SULQFLSOHV� FRPELQLQJ� SURGXFWLRQ�
DQG� HQYLURQPHQWDO� VHUYLFH�� 5HJHQHUDWLYH� DJURIRUHVWU\� V\VWHPV� KDYH� EHHQ� XVHG� DQG� WHVWHG��
KLJKOLJKWLQJ� WKH� FRQWULEXWLRQ� RI� RUJDQLF� FDUERQ� WR� WKH� VRLO� E\� WKH� ELRPDVV��ZLWK� WKH� SRVVLELOLW\� RI�
LQFUHDVLQJ� LWV� VWRFN�� 7KH� (QWLVRO� 4XDUW]LSVDPPHQW� DUHD� ZDV� LPSOHPHQWHG� LQ� ����� DQG� KDV� EHHQ�
DFFRPSDQLHG�E\�UHVHDUFKHUV�IURP�YDULRXV�LQVWLWXWLRQV�ORFDWHG�$)6�LQ�,WLUDSLQD��VWDWH�RI�63��%UD]LO��D�
WUDQVLWLRQ�UHJLRQ�EHWZHHQ�WKH�0DWD�$WOkQWLFD�DQG�H�&HUUDGR�ELRPHV��7KH�2EMHFWLYH�LV�WR�DQDO\]H�WKH�
JUDQXORPHWU\�GDWD�ZLWK�GLIIHUHQW� WUHDWPHQWV�RI� OD\HUV�GRZQ�WR�RQH�PHWHU�GHHS��7KH�VRLO�FROOHFWLRQ�
ZDV�FDUULHG�RXW�LQ�WKH�WKUHH�WUHDWPHQWV���L��$JURIRUHVWU\�V\VWHP�GHYHORSHG�IRU�IUXLW�FXOWXUH?ZRRG��LL��
FRQYHQWLRQDO�SDVWXUH�DQG��LLL��IRUHVW�IUDJPHQW�DW�GHSWKV����������WR���� P�DQG�����WR���� PHWHU�ZLWK�
ILYH�VDPSOH�UHSHWLWLRQV��7KH�DQDO\VLV�RI�WKH�JUDQXORPHWULF�IUDFWLRQV�VKRZHG�WKDW�WKH�VWXGLHG�DUHDV�DUH�
LQWHQVHO\� VDQG\�� ZLWK� VDQG� FRQWHQWV� DOZD\V� KLJKHU� WKDQ� ����� ,Q� WKLV� VDQG\� UHJLRQ� ZLWK� OLPLWHG�
SK\VLFDO�SURSHUWLHV��WKH�FKDOOHQJH�RI�HVWDEOLVKLQJ�JRRG�PDQDJHPHQW�SUDFWLFHV�WR�VHTXHVWHU�FDUERQ�LQ�
WKH�VRLO�LV�TXLWH�REYLRXV�

.H\ZRUGV��VRLO�JUDQXORPHWULF�IUDFWLRQV��HQYLURQPHQWDO�VHUYLFH��VRLO�FDUERQ��DJURIRUHVW\�V\VWHP

�� ,QWURGXomR
$�DGRomR�GH�ERDV�SUiWLFDV�GH�PDQHMR�QD� DJULFXOWXUD� H�GH� VLVWHPDV� LQWHJUDGRV�GH�SURGXomR�

SRGH�SURSRUFLRQDU DR�VHWRU�GH�SURGXomR�DJUtFROD�EUDVLOHLUR�XPD�UHGXomR�QDV�HPLVV}HV�GH�JDVHV�GH�
HIHLWR� HVWXID� �3LQWR� HW� DO��� ������ 1R� HQWDQWR� WUDEDOKRV� FRP� R� REMHWLYR� GH� PRVWUDU� FRPR� HVVD�



���

GLQkPLFD� GH� VHTXHVWUR� GH� &DUERQR� �&� H� DXPHQWR� GRV� HVWRTXHV� GH� &� RFRUUH HP� VLVWHPDV� GH�
DJULFXOWXUD� UHJHQHUDWLYD� DLQGD� VmR� HVFDVVRV�� 5HVVDOWD�VH� TXH� R� FRQKHFLPHQWR� GRV� HVWRTXHV� GH�
FDUERQR�QR� VROR� p� IXQGDPHQWDO SRU� VHU� XP� FRPSRQHQWH�PXLWR� LPSRUWDQWH� QD� DJULFXOWXUD� GH� EDL[D�
HPLVVmR� GH� FDUERQR� �$VVDG� HW� DO��� ������ 2� HQWHQGLPHQWR� GD� GLVWULEXLomR� JUDQXORPpWULFD� GDV�
SDUWtFXODV� GR� VROR� QRV� RIHUHFH� FDUDFWHUtVWLFDV� LPSRUWDQWHV� VREUH� SURSULHGDGHV� FRPR� SRURVLGDGH��
FRPSDFWDomR�� FRQGXWLYLGDGH� KLGUiXOLFD�� DGVRUomR� GH� QXWULHQWHV� H� UHVLVWrQFLD�PHFkQLFD� �3(-21�HW��
DO���������

1HVWH�FRQWH[WR��D�)D]HQGD�GD�7RFD�YHP�VH�GHVWDFDQGR�QR�GHVHQYROYLPHQWR�H�DYDOLDomR�GH�
PRGHORV� SURGXWLYRV� FRQKHFLGRV� FRPR� VLVWHPDV� DJURIORUHVWDLV� UHJHQHUDWLYRV�� $� SDUWLU� GR� PDQHMR�
UHDOL]DGR�FRP�PiTXLQDV�FRQVHJXH�VH�R�DSRUWH�GH�ELRPDVVD�H�D�SRVVLELOLGDGH�GH�FDSWXUDU�R�FDUERQR�
DWPRVIpULFR� H� DFXPXODU� FRPR� UHVHUYDWyULR� QR� VROR�� DOLDQGR� DVVLP� SURGXomR� H� VHUYLoR� DPELHQWDO��
'HVWD�IRUPD�SRGHPRV�IXQGDPHQWDU�DV�LQIRUPDo}HV�FRP�HVWXGRV�FLHQWtILFRV�DX[LOLDQGR�HP�SURFHVVRV�
GH�FHUWLILFDomR�H�SUHVWDomR�GH�VHUYLoRV�DPELHQWDLV��3DUD�DOFDQoDU�HVVH�REMHWLYR�R�FRQKHFLPHQWR�GR�
WDPDQKR�GDV�SDUWtFXODV�FRQVWLWXLQWHV�GR�VROR�p�HVWUXWXUDO�

2�REMHWLYR�JHUDO�GRV�6$)V�p�PD[LPL]DU�RV�HIHLWRV�HFROyJLFRV�EHQpILFRV�GDV�LQWHUDo}HV�TXH�
RFRUUHP HQWUH� RV� FRPSRQHQWHV� DUEyUHRV� H� DV� FXOWXUDV� RX� DQLPDLV�� 7DPEpP� p� UHFRPHQGDGR� FRPR�
XPD� DOWHUQDWLYD� SURPLVVRUD� SDUD� D� UHFXSHUDomR� GH� VRORV� GHJUDGDGRV�� DOpP� GH� VH� FRQVWLWXLU� QXP�
VLVWHPD� GH� SURGXomR� VXVWHQWiYHO� SDUD� RV� WUySLFRV� ~PLGRV�� VHP� D� XWLOL]DomR� GH� LQVXPRV� H[WHUQRV�
FRODERUDQGR�FRP�R�VHTXHVWUR�GH�FDUERQR�QD�ELRPDVVD�H�PDWpULD�RUJkQLFD�QR�VROR��2V GHVHQKRV�GH�
6$)V�VmR�FRQVLGHUDGRV PRGHORV GLIHUHQFLDGRV SDUD�R�GHVHQYROYLPHQWR� UXUDO��SRGHQGR�VHU� LPSODQWDGR�
HP� iUHDV� GH� SUHVHUYDomR� SHUPDQHQWH�� QD� UHFXSHUDomR� GH� iUHDV� GHJUDGDGDV� H� SDLVDJHQV� IUDJPHQWDGDV�
SHODV�DWLYLGDGHV�DJURSHFXiULDV��*/,(660$1��������

1HVWH� HVWXGR� SHVTXLVDUHPRV� D GLVWULEXLomR� GR� WDPDQKR� GDV� SDUWtFXODV� REWLGD� DWUDYpV� GDV�
WpFQLFDV�GH�DQiOLVH�JUDQXORPpWULFD�SHOR�PpWRGR�GD�SLSHWD�H�R�DQDOLVDGRU�JUDQXORPpWULFR��$V WpFQLFDV�
VmR� UHODWLYDPHQWH� VLPSOHV� H� GH� EDL[R� FXVWR�� PDV� DSUHVHQWDP� DOJXPDV� OLPLWDo}HV� H� GHVYDQWDJHQV
�9$= HW�DO���������

�� 0DWHULDLV�H�0pWRGRV
$� iUHD� GH� HVWXGR� HVWD� ORFDOL]DGD QD� )D]HQGD� GD� 72&$� HP� ,WLUDSLQD�63 RQGH� H[LVWHP�

SHVTXLVDV� DSOLFDGDV� GHVGH� ����� SDUD� DYDOLDomR� 6$)V�PRGXODUHV� FRP� SRWHQFLDO� SDUD� H[SDQVmR� HP�
PDLRU�HVFDOD� 2�FOLPD�SUHGRPLQDQWH�QD�UHJLmR�p�R�&ZD��PHVRWpUPLFR�FRP�LQYHUQR�VHFR��VHJXQGR�D�
FODVVLILFDomR�.RSSHQ��$� WHPSHUDWXUD�PpGLD� DQXDO�p�GH������&��YDULDQGR������&�QR�PrV�PDLV� IULR�
�MXOKR��D������&�QR�PrV�PDLV�TXHQWH��MDQHLUR���FRP�XPD�D�SOXYLRVLGDGH�PpGLD�GH���������PP��VHQGR�
TXH���������PP�VH�FRQFHQWUDP�QRV�PHVHV�PDLV�FKXYRVRV��GH�RXWXEUR�D�PDLR��H�������PP�QRV�PHVHV�
PDLV�VHFRV��GH�DEULO�D�VHWHPEUR���

2V�GDGRV�IRUDP�FROHWDGRV�HP�WUrV iUHDV �WUDWDPHQWRV����L��6$)�IUXWDV?PDGHLUD���LL��SDVWR�H�
�LLL��PDWD� �IUDJPHQWR� IORUHVWDO�HP�SURFHVVR�QDWXUDO�GH� UHJHQHUDomR�� $�FROHWD�GH�VROR� UHDOL]DGD�QR�
WHUFHLUR�VHPHVWUH�GH������HP�WULQFKHLUDV�QDV FDPDGDV�HP�SURIXQGLGDGHV�������P������D�����P�H���� D�
��� PHWUR�SDUD�FDGD�WUDWDPHQWR�FRP�FLQFR�UHSHWLo}HV� 2V�WUDWDPHQWRV�HVWmR�HP�XPD�PHVPD�UHJLmR�
FRP� PHVPR� WLSR� GH� VROR�� FODVVLILFDGR� FRPR 1HRVVROR� 4XDUW]DUrQLFR�� GH� DFRUGR� FRP� R� 6LVWHPD�
%UDVLOHLUR�GH�&ODVVLILFDomR�GH�6ROR��(0%5$3$��������FRP�WH[WXUD�DUHQRVD��R�TXDO�FRUUHODFLRQD DR�
(QWLVROV�4XDUW]LSVDPPHQWV�FRQIRUPH�D�6RLO�7D[RQRP\��62,/�6859(<�67$))��������

6HJXQGR $QGUHROD�HW�DO����������R VROR�PDQWLGR�HP�HVWDGR�QDWXUDO�FRP YHJHWDomR�QDWLYD�
DSUHVHQWD� FDUDFWHUtVWLFDV� ItVLFDV� FRPR� HVWUXWXUD�� SHUPHDELOLGDGH�� GHQVLGDGH� H� SRURVLGDGH� GR� VROR�
DSURSULDGDV�DR�GHVHQYROYLPHQWR GDV�SODQWDV� 1HVWD�SHVTXLVD�R�VROR�GH�YHJHWDomR�QDWLYD�VHUYH�FRPR�
UHIHUrQFLD�FRPSDUDWLYD�FRP�RXWURV�VLVWHPDV�PDQHMDGRV�

6HJXQGR 0DUoDO� ��������R�6$)�IRL� LQLFLDOPHQWH GHVHQKDGR�SDUD�SURGXomR�GH� IUXWtIHUDV�H�
PDGHLUD�� LPSODQWDGR�QR�PrV� GH� MXQKR� GH� ����� �$FDFLD�PDQJLXP��(XFDO\SWXV� VS�� H� EDQDQD��� FRP�
LQWURGXomR�GH�IUXWtIHUDV� �FLWURV�H�PDQJD��HP�GH]HPEUR�GH������ $V OHLUDV�GH�����P�GH�ODUJXUD VmR�
HVSDoDGDV�����P�HQWUH�VL��$V�HQWUHOLQKDV�IRUDP�LQWURGX]LGDV�SRU�FDSLP�PDUDQGX�TXH�p�URoDGR ��YH]HV�
DR�DQR�FRP�URoDGHLUD�³VHJD�SDVWR´�GD�PDUFD�&DVDOH��VHJXLGDV�SRU�URoDGD�FRP�URoDGHLUD�FRVWDO�SDUD�



���

UHSDVVH�GR�WUDEDOKR��2�HQOHLUDPHQWR�GR�FDSLP�URoDGR�SDUD�D�OLQKD�GH�iUYRUHV�IRL�UHDOL]DGR���YH]HV�DR�
DQR�XWLOL]DQGR�VH�HTXLSDPHQWR�GD�PDUFD�.XKQ�H�D�FDSLQD�PDQXDO�QDV�OHLUDV�UHDOL]DGD���YH]HV�DR�DQR��
$�GHVUDPD�GR�HXFDOLSWR�FRP�VHUUD�PDQXDO�IRL�UHDOL]DGD���YH]HV�GXUDQWH�RV�SULPHLURV����PHVHV�H�D�
SRGD�DSLFDO�GRV�PHVPRV�IRL�IHLWD�HP�MXOKR�GH�������(VVH�VLVWHPD�UHFHEHX�DGXEDomR�FRPSOHPHQWDU�
FRP� ���� W� KD��� GH� FRPSRVWR� RUJkQLFR� HP� RXWXEUR� GH� ����� H� ���� W� KD��� GH� WRUWD� GH�PDPRQD� HP�
IHYHUHLUR�GH�������DPERV�DSOLFDGRV�QRV�SpV�GDV�IUXWtIHUDV� 2FXSD�XPD�iUHD�WRWDO�GH�����KD��2V�FLWURV�
IRUDP�HUUDGLFDGRV�H�R�IRL�LQWURGX]LGD�j�MDEXWLFDED��$V�EDQDQDV�VmR�SRGDGDV�H�VHUYHP�FRPR�ELRPDVVD�
TXH��MXQWDPHQWH�FRP�R�HXFDOLSWR��VmR�DV�SULQFLSDLV�IRQWHV�GH�PDWHULDO�RUJkQLFR�SDUD�R�VROR���

1R�GHVHQKR�GR�6$)�GH�IUXWDV�GD�)D]HQGD�GD�7RFD�WDPEpP�WHPRV�R (XFDO\SWXV�VS��FRPR�
IRQWH� GH� ELRPDVVD� ULFD� HP� FDUERQR TXH� �PHUHFH� DYDOLDomR��+i� FDVRV� HP�TXH� p� FRQVLGHUDGR� FRP
FRPSRUWDPHQWR� DJUHVVLYR� GHVWH� JrQHUR� H� SRGHULD� H[HUFHU� LQIOXrQFLD� QHJDWLYD VREUH� RV� UHFXUVRV�
KtGULFRV� �&$6752�� &$6752�� ������� DOpP GH� VHU� XPD� SODQWD� H[yWLFD� 7RGDYLD� p� LQHJiYHO� TXH�
TXDQGR�R� REMHWLYR� p� D� SURGXomR�GH� ELRPDVVD HP� FXUWR� SUD]R� UHDOL]DQGR�R�PDQHMR� FRP�DV� SRGDV�
SHULyGLFDV�GRV� VHXV� UDPRV�� D�SODQWD p� FDSD]�GH� IRUQHFHU�� D�SDUWLU�GR� VHJXQGR�DQR GH�SODQWLR�� XPD�
TXDOLGDGH H� TXDQWLGDGH GH� PDWHULDO� GH� FREHUWXUD� GLIHUHQFLDGRV�� PDLV� ULFR� HP� OLJQLQD�� DOpP� GD�
SRVVLELOLGDGH�GH�SURGXomR�FRPHUFLDO�GH�PDGHLUD�HP�PpGLR�SUD]R�

$V� WpFQLFDV� GH� DQiOLVH� JUDQXORPpWULFDV� XWLOL]DGDV� QHVWH� HVWXGR�� R� PpWRGR� GD� SLSHWD�
HPSUHJDQGR WHUUD� ILQD� VHFD� DR DU� FRP� VROXomR� GH� +LGUy[LGR� GH� 6yGLR� ���� �1D2+�� FRP� DJHQWH�
GLVSHUVDQWH �&$0$5*2�HW�DO���������H�R HTXLSDPHQWR�³$QDOLVDGRU�*UDQXORPpWULFR GHVHQYROYLGR�
QD� (PEUDSD� ,QVWUXPHQWDomR� HVWH� PpWRGR� �9$=� HW�� DO�� ������ �)LJXUD� ���� $VVLP� GHWHUPLQDGDV� DV�
IUDo}HV�GH�DUJLOD��VLOWH�H�DUJLOD GR�VROR��EDVHDGRV�QD�DWHQXDomR�GH�XP�IHL[H�GH�UDLRV�JDPD��/HL�GH
%HHU�/DPEHUW�� H�QR�SULQFtSLR� GD� VHGLPHQWDomR�GH�SDUWtFXODV� HP�XP�PHLR� OtTXLGR� �/HL�GH�6WRNHV�
�9$=�HW�DO��������

2�SUHSDUR�GDV�DPRVWUDV VHJXLX�R�SURFHGLPHQWR�GHVFULWR�SRU�9D]�HW�DO����������,QLFLDOPHQWH�
R�VROR�VHFR�HP�HVWXID�SRU���K�D�XPD�WHPSHUDWXUD�GH������&�SDUD�D�PHGLGD�GH�YDORUHV�GR�FRHILFLHQWH�
GH DWHQXDomR�HP�PDVVD�DWUDYpV�GH�FXEHWDV�SDUD�WRGDV�DV�DPRVWUDV��¬V�DPRVWUDV�SHVDGDV����JUDPDV�
GH�VROR�DGLFLRQRX�VH KLGUy[LGR�GH�VyGLR �1D2+� FRPR�GLVSHUVDQWH�QD�VROXomR�FRP�iJXD�GHVWLODGD�
VHQGR� DJLWDGD� SRU� ��� KRUDV� QR� DJLWDGRU� GR� WLSR� :DJQHU�� $SyV� HVWD� HWDSD� OHYRX�VH� DV� FXEHWDV�
UHWDQJXODUHV� GH� DFUtOLFR� RX� SROLFDUERQDWR� DR� HTXLSDPHQWR� SDUD� DQiOLVH� SRU� UDLRV� JDPD�� RQGH� FDGD�
UHSHWLomR�OHYRX�HP�WRUQR�GH����PLQXWRV�SDUD�VHUHP�REWLGDV�DV�LQIRUPDo}HV�SHOR�DQDOLVDGRU��ILJXUD���
j�HVTXHUGD���$SyV�HVWD�HWDSD��SDUD�REWHU�UHVXOWDGRV�UHODWLYRV�jV�IUDo}HV�JUDQXORPpWULFDV�REVHUYDQGR�
RV� GLkPHWURV� GH� �� �P �DUJLOD��� ���� �P �VLOWH�� H� �������� �P �DUHLD�� $QiOLVH� ILQDO� GRV� GDGRV��
JUiILFRV�XWLOL]DQGR�R�VRIWZDUH�2ULJLQ��YHUVmR������IRL�REWLGD FRPR�DSUHVHQWDGR�QD�ILJXUD���

)LJXUD� ��� $QDOLVDGRU� JUDQXORPpWULFR� GD� (PEUDSD� FRP� FXEHWDV� GH� VRORV� GD� )D]HQGD� GD� 7RFD� �j�
HVTXHUGD��H�UHVXOWDGR�GD�JUDQXORPHWULD GR�6$)�GH������FP�SRUFHQWDJHP�DFXPXODGD�YHUVXV�GLkPHWUR�
GDV�SDUWtFXODV���j�GLUHLWD��

�� 5HVXOWDGRV�H�'LVFXVVmR
$�DQiOLVH�GRV�GDGRV�GD�JUDQXORPHWULD�GRV�VRORV�SHUPLWH�YHULILFDU�D�SUHGRPLQkQFLD�GD�IUDomR�

DUHLD� HP� WRGRV� RV� WUDWDPHQWRV� H� SURIXQGLGDGHV� GDV� iUHDV� DYDOLDGDV� QHVWH� HVWXGR�� $� IUDomR� DUHLD�
PDQWHYH�VH�VHPSUH�VXSHULRU�D������FRQVWLWXLQGR�DVVLP�XPD�OLPLWDomR�ItVLFD�HYLGHQWH�SDUD�R�PDQHMR�
VXVWHQWiYHO�H�XP�GHVDILR�SDUD�D�PDQXWHQomR�GH�QXWULHQWHV�H�SRU�FRQVHTXrQFLD�WDPEpP�R�FDUERQR�QR�
VROR�� 3RU� DSUHVHQWDU� XP� WHRU�PXLWR� OLPLWDQWH� GH� SDUWtFXODV�PDLV� ILQDV� DXPHQWD� DVVLP�R� ULVFR� FRP�
SHUGDV�GH�QXWULHQWHV�



���

2�WHRU�GH�DUJLOD�QR�VROR�GD�PDWD�VRIUH�GHFUpVFLPR�GH������QD�FDPDGD���������P��WHP������
GH��������P�FKHJDQGR�D�������GH�DUJLOD�QD�FDPDGD�GH���������P��WDEHOD�����1R�6$)�PDQWHYH�VH�HP�
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