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$JUDGHoR� SULPHLUDPHQWH� D�'HXV� H�PLQKD� IDPtOLD� SRU� WRGR� R� DPRU�� FDULQKR� H�
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(VWH� WUDEDOKR� FRPSDUD� RV� UHVXOWDGRV� GH� VLPXODo}HV� FRPSXWDGRUL]DGDV� IHLWDV� QR�
SURJUDPD�6ROLG:RUNV�6LPXODWLRQ�FRP�HQVDLRV�PHFkQLFRV�UHDLV�HP�TXDGURV�GH�ELFLFOHWD�
GD�OLJD�$O�������3DUD�WDQWR��p�DSUHVHQWDGR XPD�UHWURVSHFWLYD�KLVWyULFD�GD�ELFLFOHWD�H�VHX�
DWXDO�SURFHVVR�GH�IDEULFDomR��,QWURGX]�VH�R�PpWRGR�GRV�HOHPHQWRV�ILQLWRV��RV�FULWpULRV�GH�
DYDOLDomR� GH� IDOKDV� HP� VLPXODo}HV� H� RV� SULQFLSDLV� HQVDLRV� PHFkQLFRV� QRUPDWLYRV� DRV�
TXDLV� VH� VXEPHWHP� TXDGURV� GH� ELFLFOHWDV�� 0RVWUD�VH� WDPEpP� R� SURFHVVR� GH� HQVDLRV�
ItVLFRV�H�VLPXODo}HV��4XDQWR�DRV�UHVXOWDGRV��REVHUYRX�VH�XP�H[FHOHQWH�QtYHO�GH�SUHFLVmR�
QD� LGHQWLILFDomR� GH� SRQWRV� GH� FRQFHQWUDomR� GH� HVIRUoRV� H� GH� IDOKD�� 1R�
HQWDQWR�HQFRQWUDUDP�VH� WDPEpP� VLJQLILFDWLYDV� GLYHUJrQFLDV� GH� UHVXOWDGRV� GRV� WHVWHV� GH�
IDGLJD�FRP�D�SURYiYHO�FDXVD�QD�GHILQLomR�GRV�SDUkPHWURV�GDV�FXUYDV�6�1�H�GLYHUJrQFLDV�
GDV�SURSULHGDGHV�PHFkQLFDV�GR�PDWHULDO�

3$/$95$6� &+$9(��6ROLG:RUNV��0pWRGR�GRV�(OHPHQWRV�)LQLWRV��$OXPtQLR��)DGLJD��
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7KLV� ZRUN� FRPSDUHV� WKH� UHVXOWV� RI� FRPSXWHU� VLPXODWLRQV� PDGH� LQ� WKH� 6ROLG:RUNV�
6LPXODWLRQ� SURJUDP� ZLWK� UHDO� PHFKDQLFDO� WHVWV� RQ� $O� ����� ELF\FOH� IUDPHV�� )RU� WKLV�
SXUSRVH��D�KLVWRULFDO�UHWURVSHFWLYH�RI�WKH�ELF\FOH�DQG�LWV�FXUUHQW�PDQXIDFWXULQJ�SURFHVV�LV�
SUHVHQWHG�� :H� LQWURGXFH� WKH� ILQLWH� HOHPHQW� PHWKRG�� WKH IDLOXUH� HYDOXDWLRQ� FULWHULD� LQ�
VLPXODWLRQV� DQG� WKH� PDLQ� QRUPDWLYH� PHFKDQLFDO� WHVWV� WR� ZKLFK� ELF\FOH� IUDPHV� DUH�
VXEPLWWHG�� ,W� DOVR� VKRZV� WKH� SURFHVV� RI� SK\VLFDO� WHVWV� DQG� VLPXODWLRQV�� 5HJDUGLQJ� WKH�
UHVXOWV�� DQ� H[FHOOHQW� OHYHO� RI� SUHFLVLRQ�ZDV� REVHUYHG� LQ� WKH� LGHQWLILFDWLRQ� RI� SRLQWV� RI�
HIIRUW�FRQFHQWUDWLRQ�DQG�IDLOXUH��+RZHYHU��VLJQLILFDQW�GLYHUJHQFHV�LQ�IDWLJXH�WHVW�UHVXOWV�
ZHUH�IRXQG�ZLWK�WKH�SUREDEOH�FDXVH�LQ�WKH�GHILQLWLRQ�RI�WKH�SDUDPHWHUV�RI�WKH�6�1�FXUYHV�
DQG�GLYHUJHQFHV�RI�WKH�PHFKDQLFDO�SURSHUWLHV�RI�WKH�PDWHULDO�

.(<�:25'6��6ROLG:RUNV��)LQLWH�(OHPHQW�0HWKRG��$OXPLQXP��)DWLJXH��%LF\FOH�
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)LJXUD���± (VTXHPD�GH�SURSDJDomR�GH�)DOKD �������������������������������������������������������� ��

)LJXUD����± &XUYD�6�1�GH�DOXPtQLR������ 7� ��������������������������������������������������������� ��

)LJXUD����± 7DEHOD�GH�YDORUHV�6�Q�GH�DOXPtQLR������7� ���������������������������������������� ��

)LJXUD����± (VTXHPD�GH�DSOLFDomR�GH�FDUJD�SDUD�HQVDLR�HVWiWLFR ��������������������������� ��

)LJXUD����± 'HWDOKH�GR�SRVLFLRQDPHQWR�GR�6HQVRU ������������������������������������������������� ��

)LJXUD����± (VTXHPD�GH�DSOLFDomR�GH�FDUJD�SDUD�HQVDLR�HVWiWLFR ��������������������������� ��
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)LJXUD��� ± 'HWDOKH�GR�SRQWR�GH�DSOLFDomR�GH�FDUJD ����������������������������������������������� ��

)LJXUD��� ± 'HWDOKH�GR�SRQWR�GH�Pi[LPR�YDORU�GH�WHQVmR�QD�FRPSUHVVmR�HVWiWLFD� ��

)LJXUD��� ± 3ORWDJHP�GD�GLVWULEXLomR�GH�GHIRUPDo}HV�QD�FRPSUHVVmR�HVWiWLFD ������ ��

)LJXUD��� ± 3ORWDJHP�GH�GHVORFDPHQWRV�HP�PP�QD�FRPSUHVVmR�HVWiWLFD �������������� ��

)LJXUD��� ± 'HWDOKH�GR�SRQWR�GH�Pi[LPR�YDORU�GH�WHQVmR�QD�FRPSUHVVmR�IDGLJD �� ��

)LJXUD��� ± 3ORWDJHP�GR�GHVORFDPHQWR�QD�FRPSUHVVmR�GH�IDGLJD �������������������������� ��

)LJXUD��� ± 'HWDOKH�HP�FRUWH�GR�SRQWR�GH�Pi[LPR�YDORU�GH�WHQVmR��QD�WUDomR�GH�
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)LJXUD��� ± 3ORWDJHP�GR�GHVORFDPHQWR�QD�WUDomR�GH�IDGLJD������������������������������������ ��

)LJXUD��� ± 'HWDOKH�GRV�SRQWRV�GH�PDLRU�FRQFHQWUDomR�GH�GDQRV�QD�VLPXODomR�GH�
IDGLJD�����������������������������������������������������������������������������������������������������
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)LJXUD��� ± 5HSUHVHQWDomR�GR�SRVLFLRQDPHQWR�GRV�VHQVRUHV����������������������������������� ��

)LJXUD��� ± )RWR�GD�PRQWDJHP�GR�VLVWHPD�SDUD�WHVWH���������������������������������������������� ��

)LJXUD��� ± *UiILFR�GH�GHIRUPDomR�GR�TXDGUR�������������������������������������������������������� ��
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)LJXUD��� ± *UiILFR�GH�GHIRUPDomR�GR�TXDGUR�������������������������������������������������������� ��
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7DEHOD���± &RPSRVLomR�PHWDORJUiILFD�$O����������������������������������������������������������� ��

7DEHOD���± &RPSDUDWLYR�GH�SURSULHGDGHV�PHFkQLFDV���������������������������������������������� ��

7DEHOD���± 3URSULHGDGHV�GD�PDOKD�JHUDGD�������������������������������������������������������������� ��

7DEHOD���± 7DEHOD�GH�IRUoDV�UHVXOWDQWHV�QRV�SRQWRV�GH�IL[DomR������������������������������ ��

7DEHOD���± 7DEHOD� GH� GHWDOKHV� GH� DSOLFDomR� GH� FDUJD� GD� VLPXODomR� QXPpULFD
HVWiWLFR��������������������������������������������������������������������������������������������������
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7DEHOD���± 7DEHOD�GH�GHWDOKHV�GH�DSOLFDomR�GH�FDUJD�GD�VLPXODomR�QXPpULFD�GH
IDGLJD ����������������������������������������������������������������������������������������������������

��

7DEHOD���± 7DEHOD�GH�SURSULHGDGHV�PHFkQLFDV�DSOLFDGDV�DR�FRUSR������������������������� ��

7DEHOD���± 7DEHOD�GH�UHVXOWDGRV�GD�VLPXODomR QXPpULFD�GH�FDUJD�HVWiWLFD������������ ��

7DEHOD���± 7DEHOD� GH� UHVXOWDGRV� GD� VLPXODomR� QXPpULFD GH� FRPSUHVVmR� SDUD�
IDGLJD�����������������������������������������������������������������������������������������������������
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7DEHOD����± 7DEHOD�GH�UHVXOWDGRV�GD�VLPXODomR�QXPpULFD�GH�WUDomR�SDUD�IDGLJD����� ��

7DEHOD����± 7DEHOD�GH�SURSULHGDGHV�GD�VLPXODomR�QXPpULFD�GH�IDGLJD�������������������� ��

7DEHOD����± 7DEHOD�GH�UHVXOWDGRV�GD�VLPXODomR�QXPpULFD�GH�IDGLJD������������������������ ��

7DEHOD����± 7DEHOD�GH�UHVXOWDGRV�GRV�WHVWHV�H[SHULPHQWDLV�GH�FRPSUHVVmR�HVWiWLFD ��

7DEHOD����± 7DEHOD� FRPSDUDWLYD� GH� UHVXOWDGRV� HQFRQWUDGRV� QDV� VLPXODo}HV�
QXPpULFDV�H�WHVWHV�H[SHULPHQWDLV����������������������������������������������������������
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����� %LFLFOHWDV�GH�(VWUDGD��5RDG� ������������������������������������������������������������������������������� ��

����� %LFLFOHWDV�GH�PRQWDQKD��0RXQWDLQ�%LNHV������������������������������������������������������������ ��
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���� 0pWRGRV GH�WHVWH�H[SHULPHQWDLV�GRV�TXDGURV ������������������������������������������������������ ��
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� 0HWRGRORJLD ������������������������������������������������������������������������������������������������������������� ��

� 0RGHODJHP�FRPSXWDGRUL]DGD���������������������������������������������������������������������������������� ��

��� &ULDomR�GRV�PRGHORV�������������������������������������������������������������������������������������������� ��

��� *HUDomR�GH�PDOKD ������������������������������������������������������������������������������������������������ ��

��� *HRPHWULDV�IL[DV�H�DSOLFDomR�GH�FDUJDV ��������������������������������������������������������������� ��

��� 6LPXODomR�QXPpULFD�GH�FRPSUHVVmR�HVWiWLFR������������������������������������������������������� ��

��� 6LPXODomR�QXPpULFD�GH�IDGLJD����������������������������������������������������������������������������� ��
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��� 7HVWHV�([SHULPHQWDLV������������������������������������������������������������������������������������������� ��

��� 5HVXOWDGRV�GRV�WHVWHV�H[SHULPHQWDLV�GH�FRPSUHVVmR�HVWiWLFR������������������������������ ��

��� 5HVXOWDGRV�GRV WHVWHV�H[SHULPHQWDLV�GH�IDGLJD ���������������������������������������������������� ��

� &RPSDUDomR�H�DQDOLVH�GRV�UHVXOWDGRV����������������������������������������������������������������������� ��

� &RQFOXVmR����������������������������������������������������������������������������������������������������������������� ��

� 6XJHVW}HV�SDUD�WUDEDOKRV�IXWXURV������������������������������������������������������������������������������ ��

� 5HIHUrQFLDV��������������������������������������������������������������������������������������������������������������� ��
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� ,QWURGXomR

'H� DFRUGR� FRP� D� $%5$&,&/2� �$VVRFLDomR� %UDVLOHLUD� GRV� )DEULFDQWHV� GH�
0RWRFLFOHWDV��&LFORPRWRUHV��0RWRQHWDV��%LFLFOHWDV�H�6LPLODUHV�� >�@��D�IURWD�EUDVLOHLUD�GH�
ELFLFOHWD�p�GH�PDLV�GH���PLOK}HV�H�WHP�XPD�SURGXomR�DQXDO�GH�����PLOK}HV�GH�XQLGDGHV��
H� DSUHVHQWD� WHQGrQFLDV� GH� FUHVFLPHQWR� SDUD� RV� SUy[LPRV� DQR�� LVVR� JUDoDV� DR� QRYR�
FHQiULR� PXQGLDO� RQGH� GLYHUVRV� SDtVHV� FRPHoDP� D� VHJXLU� DV� WHQGrQFLDV� GH� QDo}HV�
GHVHQYROYLGRV� FRPR� $OHPDQKD�� 'LQDPDUFD� H� +RODQGD�� Mi� TXH� R� FLFOLVPR� SRGH� VHU�
FRQVLGHUDGR� R� PRGHOR� GH� WUDQVSRUWH� XUEDQR� PDLV� VXVWHQWiYHO SDUD� PpGLDV� H� ORQJDV�
GLVWkQFLDV>�@��H�DSUHVHQWD�IRUWHV�WHQGrQFLDV�GH�FUHVFLPHQWR�HP�WRGDV�DV�VXDV�PRGDOLGDGHV�
&RP�LVVR��D�XWLOL]DomR�GH�PDWHULDLV�FRQILiYHLV�MXQWR�FRP�R�GHVHQYROYLPHQWR�GH�SURGXWRV�
GH�PHOKRU�TXDOLGDGH H�SUHoR�DFHVVtYHO�VH�WRUQD�GH�H[WUHPD�UHOHYkQFLD��

1D�EXVFD�SHOR�GHVHQYROYLPHQWR�GH�HVWUXWXUDV�PDLV�OHYHV�H�PDLV�UHVLVWHQWHV��TXH�
LPSOLFDP�QD�XWLOL]DomR�GH�PHQRV�PDWHULDLV�H��SRUWDQWR��FXVWRV�UHODWLYDPHQWH�PHQRUHV��R�
0pWRGR� GRV� (OHPHQWRV� )LQLWRV� �0()�� VH� GHVWDFD� SHOR� VHX� UiSLGR� DYDQoR� GHYLGR� j�
FUHVFHQWH� FDSDFLGDGH� GH� SURFHVVDPHQWR� GRV� FRPSXWDGRUHV� DSOLFDGRV� D� DQDOLVH� GH�
PHFkQLFD� HVWUXWXUDO� H� FRQWLQXD� >�@�� (VVH� PpWRGR� SDUWH� GH� XPD� SUHPLVVD� QDWXUDO� RQGH�
SUREOHPDV� FRPSOH[RV� VmR� VXEGLYLGLGRV� HP� XQLGDGHV� PHQRUHV� H� PDLV� VLPSOHV�� FXMRV�
FRPSRUWDPHQWRV� VmR� WRWDOPHQWH� FRQKHFLGRV�� &RP� HVWD� GLYLVmR� R� HVWXGR� GH� FDGD�
FRPSRQHQWHVH�WRUQD�SRVVtYHO�H�PDLV�VLPSOHV�RQGH��FRQKHFLGR�R�FRPSRUWDPHQWR�GH�FDGD�
XP�GHVVHV�HOHPHQWRV��VH�UH~QH�FDGD�XP�GHVWHV�UHVXOWDGRV�SDUD�VH�FRQKHFHU�D�VROXomR�GR�
WRGR�

7DO� PpWRGR�� SDUD� SUREOHPDV� GH� FRPSOH[LGDGHV� FUHVFHQWHV�� JHUD� WDPEpP� R�
DXPHQWR�GD�TXDQWLGDGH�GH�HOHPHQWRV�D�VHUHP�DQDOLVDGRV�RX�GHPDQGDP�D�VLPSOLILFDomR�
DWUDYpV� GD� VXEVWLWXLomR� SRU� DQDORJLD� GH� SRUo}HV� UHDLV� GR� SUREOHPD� SRU� HOHPHQWRV�
VLPSOLILFDGRV��7DLV�VXEVWLWXLo}HV��FRPR�FLWDGR�HP�=,(1.,(:,&=>�@ H�GHPRQVWUDGR�SRU�
0&� +(15<>�@�� +5(1,.2))>�@H� 1(:0$5.>�@QD� GpFDGD� GH� ������ SRGHP� IRUQHFHU�
VROXo}HV� VDWLVIDWyULDV� SDUD� SUREOHPDV� FRPSOH[RV�� $OpP� GD� SRVVLELOLGDGH� GH�
VLPSOLILFDomR�� FRP� R� DGYHQWR� GD� FRPSXWDomR�� D� UHDOL]DomR� GH� FiOFXORV� HP� JUDQGHV�
TXDQWLGDGHV� GH� HOHPHQWRV� TXH� LQWHUDJHP�HQWUH� VL� VHJXLQGR� UHJUDV� H� SURSULHGDGHV� EHP�
GHILQLGD�� H� D� VROXomR� QDGD� PDLV� p� GR� TXH� D� LQWHUDomR� HQWUH� FDGD� XP� GRV� HOHPHQWRV�
FULDGRV�

1HVVH�FRQWH[WR��D�DSOLFDomR�GH�WDO�PpWRGR�QD�LQG~VWULD�GH�TXDGURV�ELFLFOHWDV��VH�
HVWHQGH� D� SUDWLFDPHQWH� TXDOTXHU� SURMHWR� TXH� YLVH� FULDU� HVWUXWXUDV� PDLV� IRUWHV� H� PDLV�
OHYHV� FRP�GHVHPSHQKRV�PHOKRUHV�XPD�YH]�TXH�� HP� VH� WUDWDQGR�GH�ELFLFOHWDV�YROWDGDV�
SDUD� R� HVSRUWH� FRPR� DV� PRXWDLQELNHV�07%�� ELFLFOHWDV� GH� HVWUDGD� H� GH� WULiWORQ�� D�
UHVLVWrQFLD��GHVHPSHQKR�H�OHYH]D�GRV�FRQMXQWRV�JDQKDP�XPD�LPSRUWkQFLD�IXQGDPHQWDO�
SDUD� R� FRQVXPLGRU� ILQDO�� VHQGR� LQFOXVLYH� DOYR� GH� DQiOLVH� H� LWHP� GH� GHFLVmR� HQWUH�
PRGHORV�GLIHUHQWHV�

3DUD� RV� HQJHQKHLURV�� R�0()� H� D� XWLOL]DomR� GH� SURJUDPDV� GH� FRPSXWDGRU� SDUD�
VLPXODo}HV�FRPSXWDGRUL]DGDV��UHSUHVHQWD�XPD�JUDQGH�UHGXomR�GH�WHPSR�H�LQYHVWLPHQWRV�
QHFHVViULRV�FRP�SURWyWLSRV�DR�VH�LGHQWLILFDU�SRQWRV�IUDFRV�QR�SURMHWR��QRUPDOPHQWH�GH�
GLItFLO�GHWHFomR��DQWHV�PHVPR�GD�FRQVWUXomR�GR�SULPHLUR�SURWyWLSR��1XPD�LQG~VWULD�GH�
LQRYDomR�UiSLGD�FRPR�D�GH�ELFLFOHWDV�FRP�ILQDOLGDGH�GHVSRUWLYD��RQGH�QRYRV�PRGHORV�H�
WHFQRORJLDV� VmR� DSUHVHQWDGRV� WRGRV� RV� DQRV�� D� SRVVLELOLGDGH� GH� XWLOL]DomR� GH� WDLV�
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VROXo}HV� UHSUHVHQWH� XP� DXPHQWR� H[SUHVVLYR� QD� TXDOLGDGH� H� YHORFLGDGH� GR�
GHVHQYROYLPHQWR�GH�QRYRV�TXDGURV�

$SHVDU� GD� FUHVFHQWH� XWLOL]DomR� GR�PpWRGR�� SDUD� D� FRPSURYDomR� GRV� UHVXOWDGRV�
UHDOL]D�VH� VHPSUH� R� WHVWH� ItVLFR� HP� PRGHORV� UHDLV�� SRLV� D� JHUDomR� GRV� PRGHORV� H� DV�
VLPXODo}HV�IHLWDV�QR�FRPSXWDGRU��PXLWDV�YH]HV�DSUHVHQWDP�SHTXHQDV�YDULDo}HV�RULXQGDV�
GH�DSUR[LPDo}HV�H�GLVWRUo}HV�HQWUH�R�PRGHOR�FRPSXWDGRUL]DGR�H�R�SURWyWLSR�UHDO�

1HVVH�FRQWH[WR��R�SUHVHQWH�WUDEDOKR�EXVFD�D�DQiOLVH�H�FRPSDUDomR�GRV�UHVXOWDGRV�
REWLGRV� FRP� D� XWLOL]DomR� GH� SURJUDPDV� GH�PRGHODJHP� �'� H� R�PpWRGR� GRV� HOHPHQWRV�
ILQLWRV� SDUD� VLPXODo}HV� HVWiWLFDV� H� GH� IDGLJD�� FRPRV� UHVXOWDGRV� GH� WHVWHV� HP�PRGHORV�
UHDLV��

e� LPSRUWDQWH� WDPEpP� UHVVDOWDU� TXH� WRGRV� RV� WHVWHV� UHDOL]DGRV� HVWDUmR�� SRU�
TXHVW}HV� GH� SDGURQL]DomR�� HPEDVDGRV� QDV� QRUPDV� WpFQLFDV� GH� UHTXLVLWRV� PtQLPRV�
UHIHUHQWHV�D�FRQVWUXomR�GH�TXDGURV�GH�DOXPtQLR��8WLOL]DUHPRV� WDQWR�QRUPDV�%UDVLOHLUDV�
TXDQWR�SDGU}HV�LQWHUQDFLRQDLV�

���3UREOHPDWL]DomR�H�KLSyWHVH

'HYLGD�D�H[WHQVD�XWLOL]DomR�H�D�LPSRUWkQFLD�GR�PpWRGR�GRV�HOHPHQWRV�ILQLWRV�QRV�
PDLV�GLYHUVRV VHWRUHV��XPD�H[WHQVD�OLWHUDWXUD�SRGH�VHU�HQFRQWUDGD�QR�WHPD�H�D�PHVPD�VH�
HQFRQWUD�DLQGD�HP�H[SDQVmR��1R�UDPR�GD�LQG~VWULD�GH�ELFLFOHWDV��D�EXVFD�SRU�VROXo}HV�
TXH�SURPRYDP�D�PHOKRULD�GD�TXDOLGDGH�GR�SURGXWR�ILQDO�MXQWDPHQWH�FRP�D�GLPLQXLomR�
GRV� FXVWRV�� SULQFLSDOPHQWH� HP� VH� WUDWDQGR� GH� TXDGURV� GH� DOXPtQLR�� p� GH� VXPD�
LPSRUWkQFLD�SDUD�SHUPDQHFHU�FRPSHWLWLYR��

'LWR�LVVR�D�XWLOL]DomR�GRV�SURJUDPDV�GH�HOHPHQWRV�ILQLWRV�SHUPLWHP�D�GLPLQXLomR�
GD�TXDQWLGDGH�GH�PDWHULDO�XWLOL]DGD�QR�TXDGUR��PHOKRULD�GD�TXDOLGDGH�H�GXUDELOLGDGH�GRV�
PHVPRV� H� D� GLPLQXLomR� GH� FXVWRV�� 1LVVR� p� LPSRUWDQWH� FRPSURYDU� D� HILFiFLD� GH� WDLV�
SURJUDPDV�FRPSDUDQGR�RV�D�WHVWHV�UHDLV��2�SUHVHQWH�HVWXGR�SDUWH�GR�SUHVVXSRVWR�GH�TXH�
DV� DSUR[LPDo}HV� IHLWDV� SRU� WDLV� SURJUDPDV� VmR� VXILFLHQWHPHQWH� FRQILiYHLV� SDUD� D�
FRQIHUrQFLD� SUHOLPLQDU� GH� SURMHWRV� H� YLVD� D� FRPSDUDomR� GR�PpWRGR� FRP�HQVDLRV� UHDLV�
EHP�FRP�R�OHYDQWDPHQWR�D�LQWHUSUHWDomR�GRV�UHVXOWDGRV�

���'HOLPLWDomR�GR�HVWXGR

2�SUHVHQWH� HVWXGR� VH� OLPLWDUi� D� HODERUDomR�� DQDOLVH� H� FRPSDUDomR�GRV�PRGHORV�
FRPSXWDFLRQDLV�FRP�RV�HQVDLRV�PHFkQLFRV�UHDLV�
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��� 2EMHWLYRV

����� 2EMHWLYR�JHUDO

&RPR� REMHWLYR� JHUDO�� R� SUHVHQWH� WUDEDOKR� YLVD D� FRPSDUDomR� HQWUH� VLPXODo}HV�
IHLWDV�HP�FRPSXWDGRU�FRP�WHVWHV�UHDLV�GH�HVIRUoRV HP�TXDGURV�GH�ELFLFOHWD�

����� 2EMHWLYRV�HVSHFtILFRV

2V�REMHWLYRV�HVSHFtILFRV�VmR�

x 0RGHODJHP�HP�FRPSXWDGRU�GRV�TXDGURV�GH�ELFLFOHWDV�VHOHFLRQDGRV�
x 6LPXODomR� GH� WHVWHV� GH� FRPSUHVVmR� HVWiWLFRV� QRV� PRGHORV�

FRPSXWDGRUL]DGRV�
x 6LPXODomR�GH�WHVWHV�GH�IDGLJD�QRV�PRGHORV�FRPSXWDGRUL]DGRV�
x 'HILQLomR� GRV� SDUkPHWURV� GH� OLPLWH� GH� UHVLVWrQFLD� QRV� PRGHORV�

FRPSXWDGRUL]DGRV�
x 5HDOL]DomR�GH�WHVWHV�ItVLFRV�HP�SURWyWLSRV�
x &RPSDUDomR�GRV�UHVXOWDGRV�

��� -XVWLILFDWLYD

2� SUHVHQWH� WUDEDOKR� VH� PRVWUD� UHOHYDQWH� SRU� VH� WUDWDU� GH� XPHVWXGR� TXH�
PRVWUD� GLUHWDPHQWH� D� LPSRUWkQFLD� H� SUHFLVmR� GD� XWLOL]DomR� GH� PpWRGRV� GH� DQDOLVHV�
FRPSXWDGRUL]DGDV�HP�SURMHWRV�DR�FRPSDUDU�RV�UHVXOWDGRV�YLUWXDLV�FRP�UHVXOWDGRV�UHDLV�
IHLWRV�HP SURGXWRV�GH�OLQKD��(VWH�HVWXGR�VH�HVWHQGH�D�WRGD�LQG~VWULD�TXH�XWLOL]D�VRIWZDUHV�
GH�PRGHODJHP�QXPpULFD�PRVWUDQGR�TXDO�R�QtYHO�GH�SUHFLVmR�TXH�VH�SRGH�VHU�REWLGR�FRP�
XP�GHVWHV�SURJUDPDV�$�VLPXODomR�SUpYLD�GH�FDUJDV�H�HVIRUoRV�HP�FRPSRQHQWHV�SHUPLWH�
D� GLPLQXLomR� GH� IDOKDV� H� SUREOHPDV� QD� PDQXIDWXUD� GH� SURWyWLSRV� H� SHoDV� LQLFLDLV��
SRGHQGR�VH�LGHQWLILFDU�HVWHV�SRQWRV�DQWHV�PHVPR�GD�FRQVWUXomR�GH�XP�PRGHOR�ItVLFR��R�
TXH�DFDUUHWD� UHGXo}HV�GH�FXVWR�H� UHGXomR�GH�SHUGDV�GH� WHPSR�FRP�SURWyWLSRV�IDOKRV�H�
GHIHLWXRVRV�

$OpP� GLVVR�� R� SUHVHQWH� WUDEDOKR� WDPEpP� VHUYLX FRPR� GHPRQVWUDWLYR� LQLFLDO� H�
DSUHVHQWDomR� GD� PHWRGRORJLD� QD� HPSUHVD� 6HQVH� ,QGXVWULD� GH� %LFLFOHWDV� GD� $PD]{QLD�
3UHVHQWH� QR� SyOR� LQGXVWULDO� GH� 0DQDXV� TXH� HVWi� GLUHWDPHQWH� OLJDGD� D� SURMHWRV� H�
PDQXIDWXUD�GH�TXDGURV GH�ELFLFOHWDV�GH�DOXPtQLR��VHQGR�HVWH�XP�LPSRUWDQWH�SDVVR�SDUD�D�
PHOKRULD� QR� GHVHQYROYLPHQWR� LQWHUQR� GRV� SURMHWRV� IHLWRV� QHVWD� HPSUHVD�� 7RGR� R�
PDTXLQiULR� H�PDWHULDO� GH� DQiOLVH� IRUDP� GLVSRQLELOL]DGRV� VHP� FXVWRV� SHOD� HPSUHVD��2�
HVWXGR�HP�VL�IRL� OLEHUDGR�SDUD�GLYXOJDomR�VHP�TXDLVTXHU�UHVWULo}HV�GH�DSUHVHQWDomR�GH�
GDGRV�REWLGRV�
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� 5HIHUHQFLDLV�7HyULFRV

���+LVWRULD�GD�ELFLFOHWD

'H�DFRUGR�FRP�:LOVRQ�����>�@�D�SULPHLUD�LQYHQomR�GH�XP�YHtFXOR�GH�SURSXOVmR�
KXPDQD�TXH� SRGH� VHU� GLUHWDPHQWH� OLJDGR� DV� ELFLFOHWDV�PRGHUQDV�� p� DWULEXtGR� DR� EDUmR�
.DUO�)ULHGULFK�'UDLV�YRQ�6DXHUEURQQ��7DO�PDTXLQD�IRL�D�S~EOLFR�SHOD�SULPHLUD�YH]�QRV�
MRUQDLV� DOHPmHV� GH� ������ 5HLQR� 8QLGR� HP� ����� H� (VWDGRV� 8QLGRV� HP� ������ 7DO�
PDTXLQD��QmR�SRVVXtD�XP�VLVWHPD�GH�SURSXOVmR� SURSULDPHQWH�GLWR�� VHQGR�HVWD�PRYLGD�
GLUHWDPHQWH�SHODV�SHUQDV�GR�XVXiULR�HP�FRQWDWR�FRP�R�FKmR�FRPR�SRGH�VHU�REVHUYDGR�
QD�SLQWXUD�DEDL[R�

@

,PDJHP����.DUO�YRQ�'UDLV��/LWRJUDILD�FRORULGD�GD�GpFDGD�GH������

)RQWH��.RORULHUWH�/LWKRJUDSKLH�YRQ�+DUWHQVWHLQ���SRU�YROWD�GH�����>�@

$SyV�'UDLV�� R� VHJXQGR� JUDQGH� DYDQoR� QR� GHVHQYROYLPHQWR� GDV� ELFLFOHWDV�� SRU�
YROWD�GH�������IRL�D�LQWURGXomR�GH�SHGDLV�TXH�SURSRUFLRQDUDP�XPD�QRYD�H�PDLV�HILFLHQWH�
PDQHLUD� GH� SURSXOVLRQDU� D� DSDUDWR�� $SHVDU� GLVVR� DLQGD� VHU� REMHWR� GH� GLVSXWDV� H�
FRQWUDGLo}HV� HQWUH� KLVWRULDGRUHV�� SRU� GLYHUVDV� YH]HV� p� DWULEXtGR� D� 3LHUUH�0LFKDX[R>�@�
FUHGLWR� GD� LPSODQWDomR� HP� JUDQGH� HVFDOD� GHVWD� PHOKRULD�� +i� WDPEpP� SDWHQWHV�
UHJLVWUDGDV�HP�QRPH�GH�3LHUUH�/DOOHPHQW>��@��3RU�QmR�VH�WUDWDU�GR�IRFR�GH�HVWXGR�GHVWH�
WUDEDOKR�� QmR�HQWUDUHPRV�DTXL� HP�PDLRUHV�GHWDOKHV��7DLV�PHFDQLVPRV� IRUDP� LQVHULGRV�
GLUHWDPHQWH�QD� URGD�GLDQWHLUD�GH�PDQHLUD�D� UHDOL]DU�D� WUDQVIHUrQFLD�GLUHWD�GH� IRUoDV�GR�
FLFOLVWD� SDUD� D� URGD� &RP� LVVR�� SDUD� PDLRUHV� YHORFLGDGHV� HUDP� QHFHVViULDV� URGDV�
PDLRUHV��$SyV�D�HYROXomR�GR�FRQFHLWR��H�GD�LQVHUomR�GRV�UDLRV�SDUD�WHQFLRQDU�DV�URGDV�H�
SHUPLWLU�TXH�GHIRUPDVVHP�HP�WHUUHQRV�DFLGHQWDGRV�RX�TXH�FRODSVDVVHP�FRP�R�SUySULR�
SHVR�VXUJLUDP�jV�LF{QLFDV�ELFLFOHWDV�GH�URGDV�DOWDV��
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,PDJHP����%LFLFOHWD�GH�URGD�DOWD������

)RQWH��:,/621��'DYLG�*��%LF\FOH�VFLHQFH�������>�@

2�SUy[LPR�JUDQGH�SDVVR�GR�PXQGR�GR�FLFOLVPR�IRL�D�LQWURGXomR�GDV�FkPDUDV�GH�
DU� SDUD� RV� SQHXV� QXPD� EXVFD� SRU� DOWHUQDWLYDV� GH� ELFLFOHWDV� PDLV� VHJXUDV� � IHLWD�
SULPHLUDPHQWH�SRU�-RKQ�%R\G�'XQORS>�@���3RUpP�D�LQYHQomR�GR�YHWHULQiULR�DSUHVHQWDYD�
R�LQFRYHQLHQWH�GH�WHU�XPD�PDQXWHQomR�H[LJHQWH�H�FRQVWDQWH��(P�UHVSRVWD�D�LVVR�(GRXDUG�
H�0LFKHOLQ�ODQoDUDP��HP�������R�SULPHLUR�SQHX�GHVPRQWiYHO��$�SDUWLU�GDL�DWp�D�GpFDGD�
GH�������GLYHUVDV�IRUDP�DV�LQYHQo}HV�TXH�PHOKRUDUDP�R�GHVHPSHQKR�H�D�VHJXUDQoD�GDV�
ELFLFOHWDV�� DXPHQWDQGR� D� YHORFLGDGH� H� FRQWULEXLQGR� FRP� D� VHJXUDQoD� GD� XWLOL]DomR� GD�
PHVPD��8P�JUDQGH�H[HPSOR�p�D�URGD�OLYUH�TXH�SHUPLWLD�DR�FLFOLVWD�SDUDU GH�SHGDODU�HP�
GHVFLGDV�H�WUDMHWRV�FRP�YHQWR�H�LQFOLQDomR�IDYRUiYHLV�

���7LSRV�GH�%LFLFOHWDV

$WXDOPHQWH�WHPRV�D�HVSHFLDOL]DomR�GD�ELFLFOHWD��'LIHUHQWHV�PRGHORV�H�JHRPHWULDV�
TXH�SULRUL]DP�GLIHUHQWHV�DVSHFWRV�GD�ORFRPRomR��WUDQVSRUWH�RX�FRQIRUWR��UDPLILFDUDP�RV�
WLSRV�GH�ELFLFOHWDV��H�HVWDV�SRGHP�VHU�FODVVLILFDGDV�GH�GLYHUVDV�PDQHLUDV��3RU�TXHVW}HV�GH�
SUDWLFLGDGH�LUHPRV�GLIHUHQFLDU�DTXL�VRPHQWH�DOJXQV�WLSRV�GH�ELFLFOHWDV�TXDQWR�DR�WLSR�GH�
WHUUHQR� H� DV� DWLYLGDGHV� SDUD� DV� TXDLV� HVWDV� VmR� UHFRPHQGDGDV� H� QmR� DERUGDUHPRV�
ELFLFOHWDV� HOpWULFDV�� &RPR� JXLD� SDUD� HVWD� FODVVLILFDomR� XWLOL]DPRV� DV� GHQRPLQDo}HV�
FRPHUFLDLV�SUHVHQWHV�HP�VLWHV�GH�JUDQGHV�PDUFDV�GH�ELFLFOHWDV >��@�>��@�>��@�

����� %LFLFOHWDV�GH�(VWUDGD��5RDG�

%LFLFOHWDV� GH� HVWUDGD� VmR� ELFLFOHWDV�� FRPR� R� QRPH� VXJHUH�� SUHGRPLQDQWHPHQWH�
SDUD� WHUUHQRV� SDYLPHQWDGRV� H� PDLV� UHJXODUHV�� FRP� DOJXPDV� H[FHo}HV�� (P� JHUDO� QmR�
SRVVXHP� DPRUWHFHGRUHV� H� VmR� SURMHWDGDV� QRUPDOPHQWH� SDUD�PDLRUHV� YHORFLGDGHV� VHP�
JUDQGHV�LPSDFWRV��6mR�WDPEpP�RV�WLSRV�GH�ELFLFOHWDV�XWLOL]DGDV�HP�FRPSHWLo}HV�IDPRVDV�
FRPR�/H�WRXU�GH�)UDQFH��*LUR�GH�,WiOLD��HWF��$OJXQV�H[HPSORV�GH�VXEFODVVLILFDomR�VmR�



ϭϵ

x 7ULiWORQ�
x (QGXUDQFH�
x &LFORFURVV�
x 7RXULQJ�
x *UDYHO�
x 5DFLQJ�

,PDJHP����%LFLFOHWD�GH�(VWUDGD�

)RQWH��$�ILHOG�JXLGH�WR�ELF\FOHV�>��@

����� %LFLFOHWDV�GH�PRQWDQKD��0RXQWDLQ�%LNHV�

%LFLFOHWDV�YROWDGDV�SDUD�R�XVR�HP� WULOKDV�H� WHUUHQRV�DFLGHQWDGRV��3URSRUFLRQDP�
H[SHULrQFLD� HP� WHUUHQRV� EDVLFDPHQWH� LQDFHVVtYHLV� D� RXWURV� WLSRV� GH� ELFLFOHWDV�� OLGDQGR�
FRP� JUDQGHV� LPSDFWRV� DWUDYpV� GH� VLVWHPDV� GH� DPRUWHFHGRUHV�� *HUDOPHQWH� GH SQHXV�
ODUJRV�SHUPLWHP�XP�PDLRU�FRQIRUWR��(P�FRQWUDVWH�FRP�DV�ELFLFOHWDV� WLSR�HVWUDGD�HVWDV�
QmR�GHVHQYROYHP�YHORFLGDGHV�WmR�DOWDV�HP�WHUUHQRV�OLVRV�GHYLGR�D�UHODo}HV�GH�PDUFKDV�
PDLV� OHYHV� H� D� JHRPHWULD� H� SRVWXUD� PHQRV� DHURGLQkPLFDV�� (VWDV� WDPEpP� SRGHP� VHU�
VXEGLYLGLGDV�HP��SRU�H[HPSOR�

x +DUGWDLO�
x )XOO�6XVSHQVLRQ�
x 7UDLO�
x (QGXUR�
x 'RZQKLOO�
x )DW�
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,PDJHP����%LFLFOHWD�GH�'RZQKLOO�

)RQWH��$�ILHOG�JXLGH�WR�ELF\FOHV�>��@

����� %LFLFOHWDV�XUEDQDV��FLGDGH�

6mR�ELFLFOHWDV�TXH�SUH]DP�SHOR�FRQIRUWR�H�PRELOLGDGH��XWLOL]DGDV�HVSHFLDOPHQWH�
GHQWUR� GH� SHUtPHWURV� XUEDQRV� FRPR� IRUPD� GH� ORFRPRomR�� ODVHU� H� WUDQVSRUWH�� 3RGHP�
DSUHVHQWDU�DLQGD�FDUDFWHUtVWLFDV�GH�RXWURV�WLSRV�GH�ELFLFOHWDV��H�DFHVVyULRV�GH�VHJXUDQoD�
FRPR� UHWURYLVRUHV�� DSDUDWRV� VRQRURV� FRPR� ERELQDV� H� IDUyLV�� e�� MXQWR� FRP� DV� GHPDLV�
ELFLFOHWDV�� FRQVLGHUDGR�R�PRGHOR�GH� WUDQVSRUWH�PDLV� VXVWHQWiYHO�� H� HP�GLYHUVRV�SDtVHV�
FRPR�FKLQD�H�+RODQGD�WHP�LPSRUWkQFLD�IXQGDPHQWDO�QD�IXQFLRQDOLGDGH�H�FXOWXUD�GHVVHV�
SDtVHV��$OJXPDV�YDULDo}HV�GHVVH�WLSR�GH�ELFLFOHWDV�

x &RPXWDomR
x +LEULGD
x )L[D
x &RQIRUWR
x &DUJD
x 9LQWDJH

���0DWHULDLV

$WXDOPHQWH��GLYHUVRV�WLSRV�GH�PDWHULDLV�VmR�XWLOL]DGRV�QD�PDQXIDWXUD�GH�TXDGURV�
GH�ELFLFOHWDV��(VWHV�YDULDP�GHVGH�R�DoR�DWp�D�ILEUD�GH�FDUERQR��1XP�FRQWH[WR�KLVWyULFR��D�
EXVFD� SRU� QRYRV�PDWHULDLV� HVWHYH� JHUDOPHQWH� DWUHODGD� D� EXVFD� SRU� OHYH]D�UHVLVWrQFLDH�
FXVWR�SURGXWLYR�SDUD�D�FRQVWUXomR�GH�ELFLFOHWDV�PDLV�FRQILiYHLV��EDUDWDV�H�OHYHV��

'HQWUH� WRGDV� DV� SRVVLELOLGDGHV�� XPD� GDV� PDLV� H[SORUDGDV� p� R� DOXPtQLR�� 'H�
DFRUGR� FRP� 6KDNKDVKLUL� ������ >��@�� HVWH� p� R� PHWDO� QmR� IHUURVR� PDLV� FRQVXPLGR� QR�
PXQGR�� &RQVWLWXLQGR� DSUR[LPDGDPHQWH� ��� GD�PDVVD� GD� FURVWD� WHUUHVWUH�� VHQGR� D� VXD�
SULQFLSDO�DSOLFDomR�TXDVH�VHPSUH�HP�OLJDV�PHWiOLFDV��,VVR�RFRUUH�GHYLGR�j�PHOKRULD�QDV�
SURSULHGDGHV�PHFkQLFDV�DOFDQoDGDV�DR�VH�XWLOL]DU�HOHPHQWRV�GH�OLJD�



Ϯϭ

$SURIXQGDUHPRV�QRV DTXL�QDV�SURSULHGDGHV�GR�DOXPtQLR��HP�HVSHFtILFR�GD� OLJD�
������SRU�VH�WUDWDU�GR�PDWHULDO�DOYR�GHVWH�HVWXGR�

����� 3URSULHGDGHV�0HFkQLFDV�GR�DOXPtQLR�����

$V�SURSULHGDGHV�~QLFDV�GR�DOXPtQLR�GH�IRUoD��DOWD�UHVLVWrQFLD�D�FRUURVmR�H�EDL[D�
UHODomR� HQWUH� SHVR� H� UHVLVWrQFLD� PHFkQLFD�� WRUQDP� HVWH� PDWHULDO� XP� GH� LPSRUWkQFLD�
IXQGDPHQWDO�QRV�PDLV�GLYHUVRV�FDPSRV�GH�DWXDomR�FRPR�D�DHURQiXWLFD��FRQVWUXomR�FLYLO��
WUDQVPLVVmR�GH�HOHWULFLGDGH��HWF�>��@

3DUD� FDGD� DSOLFDomR�GLVWLQWD��R� DOXPtQLR� p�XWLOL]DGR�HP� OLJDV�GLIHUHQWHV�� SRLV� R�
DOXPtQLR� SXUR� HP� VL� QmR� SRVVXL� SURSULHGDGHV�PHFkQLFDV� WmR� VDWLVIDWyULDV� TXDQWR� VXDV�
YHUV}HV� QmR� SXUDV� $� $OXPLQLXP� $VVRFLDWLRQ� XWLOL]D� XP� VLVWHPD� GH� VHSDUDomR� GDV�
GLIHUHQWHV�OLJDV�GH�DOXPtQLR�HP�IDPtOLDV��LGHQWLILFDQGR�FDGD�OLJD�FRP���GtJLWRV��RQGH�R�
SULPHLUR�GtJLWR�p�UHODFLRQDGR�DR�HOHPHQWR�GH�OLJD�SULQFLSDO�XWLOL]DGR�QDTXHOD�IDPtOLD�GD�
VHJXLQWH�PDQHLUD>��@�

x �[[[��DOXPtQLR�FRP��������GH�SXUH]D��)DPtOLD�GH�FRQWUROH�
x �[[[��OLJDV�HP�TXH�R�FREUH�p�R�SULQFLSDO�HOHPHQWR�GH�OLJD�
x �[[[��OLJDV�HP�TXH�R�PDQJDQrV�p�R�SULQFLSDO�HOHPHQWR�GH�OLJD�
x �[[[��OLJDV�HP�TXH�R�VLOtFLR�p�R�SULQFLSDO�HOHPHQWR�GH�OLJD�
x �[[[��OLJDV�HP�TXH�R�PDJQpVLR�p�R�SULQFLSDO�HOHPHQWR�GH�OLJD�
x �[[[��OLJDV�HP�TXH�R�PDJQpVLR�H�R�VLOtFLR�VmR�RV�SULQFLSDLV�HOHPHQWRV�GH�OLJD�
x �[[[��OLJDV�HP�TXH�R�]LQFR�p�R�SULQFLSDO�HOHPHQWR�GH�OLJD�
x �[[[��OLJDV�TXH�FDUDFWHUL]DP�FRPSRVLo}HV�GLYHUVDV�
x �[[[��UHVHUYDGR�SDUD�XVR�IXWXUR�

7HQGR�HVWD�WHUPLQRORJLD�HVFODUHFLGD��D�OLJD�DOYR�GHVWH�HVWXGR�VH�WUDWD�GH�XPD�OLJD�GH�
DOXPtQLR� PDJQpVLR� H� VLOtFLR� ������ FRP� D� VHJXLQWH� FRPSRVLomR� WDEHODGD� QD� 7KH�
$OXPLQXP�$VVRFLDWLRQ��

7DEHOD���± &RPSRVLomR�PHWDORJUDILFD�$O�����

$QR ���� /LJD ����

�6L �)H �&X �0Q �0J �&U �1L �=Q �7L �$J �% �%L �*D �/L �3E �=Q

����
���

���
�����
���

����
����
���

�����
����

� ���� ���� � � � � � ���� ����

)RQWH��3UySULD��YDORUHV�GH�$OXPLQXP�$VVRFLDWLRQ>��@
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6HQGR�TXH�HVWD�SRVVXL�DV�VHJXLQWHV�SURSULHGDGHV�PHFkQLFDV�

7DEHOD���± &RPSDUDWLYR�GH�SURSULHGDGHV�PHFkQLFDV

&RPSDUDWLYR�GH�SURSULHGDGHV�PHFkQLFDV

3URSULHGDGH ����� 2��FUX� ������ 7���WUDWDGR�

'XUH]D�%ULQHOO �� ��

0RGXOR�GH�
HODVWLFLGDGH�*3D

�� ��

$ORQJDPHQWR�QR�
SRQWR�GH�TXHEUD��

�� ��

5HVLVWHQFLD�D�IDGLJD�
0SD

�� ��

&RHILFLHQWH�GH�
3RLVVRQ

���� ����

0RGXOR�GH�
FLVDOKDPHQWR�*3D

�� ��

7HQVmR�GH�
&LVDOKDPHQWR�*SD

�� ���

)RQWH��3UySULD��YDORUHV�GH�021'2/)2>��@

2V�TXDGURV�REMHWRV�GHVWH�HVWXGR�VHUmR�WRGRV�WUDWDGRV�WHUPLFDPHQWH�FRPR�YHUHPRV�QR�
SURFHVVR�GH�IDEULFDomR�GRV�TXDGURV�

��� 4XDGURV

2V� TXDGURV� VHOHFLRQDGRV� SDUD� HVWH� HVWXGR� VmR� TXDGURV� GH� DOXPtQLR� GH� OLJD� �����
SURGX]LGRV� QR� SyOR� ,QGXVWULDO� GH�0DQDXV�� VHQGR� HVWHV� TXDGURV� GHVWLQDGRV� D�PRXQWDLQ�
ELNHV��2V�PRGHORV�GR�WLSR�0RXQWDLQ�%LNHV�DSUHVHQWDP�DV�PDLRUHV�VROLFLWDo}HV�UHDLV�HP�
FDPSR�H�WDPEpP�RV�PDLRUHV�UHTXLVLWRV�PtQLPRV�GH�UHVLVWrQFLD�GH�DFRUGR�FRP�DV�QRUPDV�
EUDVLOHLUDV�H�,62�

2 PRGHOR� HP� TXHVWmR p� R ,PSDFW� 3UR� ����� WDPDQKR�0�� (VWH� IRL� HVFROKLGR� SHOD�
SRVVLELOLGDGH� GD� XWLOL]DomR� GH� �� TXDGURV� IRUQHFLGRV� SHOD� HPSUHVD 6HQVH� ,QGXVWULD� GH�
%LFLFOHWDV�GD�$PD]{QLD��7DLV�TXDGURV�IRUDP�UHWLUDGRV�GLUHWDPHQWH�GD�OLQKD�GH�SURGXomR�
QmR� KDYHQGR� TXDLVTXHU� GLYHUJrQFLDV� HQWUH� RV� SURGXWRV� GH� PHUFDGR� H� RV� TXDGURV�
XWLOL]DGRV�SDUD�HVWH�HVWXGR�



Ϯϯ

,PDJHP���,PSDFW�3UR�PRGHOR�ILQDO��

)RQWH��,03$&7�352�>��@

$� JHRPHWULD� GR� SURGXWR� HP� TXHVWmR� VH� HQFRQWUD GH� DFRUGR� FRP� RV� SURMHWRV� TXH�
IRUDP� XWLOL]DGRV� QD� HWDSD� GD� PRGHODJHP� WULGLPHQVLRQDO� GRV� TXDGURV� H� SRGH� VHU�
REVHUYDGD�UHVXPLGDPHQWH�D�VHJXLU�

,PDJHP���*HRPHWULD�,03$&7�352�

)RQWH��,03$&7�352�>��@

9DOH�UHVVDOWDU�DTXL�TXH�HVWH�PRGHOR�p�FRQVLGHUDGR�VHPL�SURILVVLRQDO�Mi�XWLOL]DGR�
SDUD� FRPSHWLo}HV� SHOR� XVXiULR�� $SHVDU� GLVVR� R� SURFHVVR� GH� IDEULFDomR� QmR� DSUHVHQWD�
QHQKXPD�YDULDomR�UHOHYDQWH�HP�UHODomR�D�PRGHORV�LQIHULRUHV��2�JUDQGH�GLIHUHQFLDO�HVWi�
QR� SURMHWR� GRV� SHUILV� GRV� WXERV� XWLOL]DGRV� DOLDGRV� D� JHRPHWULD� PDLV� DJUHVVLYD� GRV�
TXDGURV�SRVLFLRQDQGR�R�FLFOLVWD�HP�XP�SHUILO�PDLV�EDL[R��7DLV�IDWRUHV�H�SHUILV�GH�XVXiULR�
ID]HP� FRP� TXH� HVWD� ELFLFOHWD� HVWHMD� HQWUH� RV� TXDGURV� GD� HPSUHVD� TXH� PDLV� VRIUHP�
VROLFLWDo}HV�PHFkQLFDV�GXUDQWH�VHX�XVR�



Ϯϰ

����� 3URFHVVR�GH�IDEULFDomR�GRV�TXDGURV

2�IOX[R�GH�SURFHVVR�GH�IDEULFDomR�GRV�TXDGURV�HP�TXHVWmR�p�VLPLODU�D�PDLRULD�GRV�
TXDGURV�GH�DOXPtQLR�DR�UHGRU�GR�PXQGR��2V�TXDGURV�HP�VL�VmR�IRUPDGRV�SRU���SDUWHV�
SULQFLSDLV��VHQGR�HODV�

,PDJHP����$QDWRPLD�GH�XP�TXDGUR�GH�FDUERQR�

)RQWH��$�ILHOG�JXLGH�WR�ELF\FOHV�>��@

x +HDG�WXEH��+7� RX�FDEHoRWH�
x 7RS�7XEH��77� WXER�VXSHULRU�
x 'RZQ�7XEH��'7� WXER�LQIHULRU�
x %RWWRP�%UDFNHW�FHQWUDO��%%� FDL[D�GH�PRYLPHQWR�FHQWUDO�
x &KDLQ�6WD\V �&6��UDEHLUD�LQIHULRU�
x 6HDW�6WD\V �66��UDEHLUD�VXSHULRU�
x 'URS�RXWV RX�JDQFKHLUDV�

7RGDV�HVWDV�SDUWHV�FKHJDP�FRPR�PDWHULDLV�Mi�KLGURIRUPDGRV�

$SHVDU� GR� IRUPDWR� H[WHUQR� ILQDO� Mi� YLU� SURQWR�� WRGRV� RV� WXERV� QHFHVVLWDP� GH�
DOJXP� WLSR� GH� SURFHVVDPHQWR� SDUD� TXH VH� UHDOL]HP� RV� GHYLGRV� HQFDL[HV� SDUD� D� VROGD��
XPD�YH]�TXH�RV�PHVPRV�WXERV�VHUYHP�SDUD�WDPDQKRV�GLIHUHQWHV�GH�ELFLFOHWDV�H�SRGHP�
VHU� WUDEDOKDGRV� HP� GLIHUHQWHV� FRPELQDo}HV�� 3RUWDQWR�� VmR� UHDOL]DGRV� RV� FRUWHV� HP�
PROGHV�GH�FRUWHV�� VHUUDV��H� IXUDGHLUDV��$OJXQV WXERV�QHFHVVLWDP�DLQGD�GH�SURFHVVRV�GH�
XVLQDJHP�HP�IUHVDV�SDUD�TXH�HVWHMDP�SURQWRV�SDUD�D�VROGD��

$SyV�R�SUHSDUR�GRV�WXERV��HVWmR�WHUmR�JXLDV�GH�FDERV�EUD]DGRV�H�VHUmR�ODYDGRV�
HP� SUHSDUR� SDUD� D� VROGD�� &DGD� SHGDoR� p� HQWmR� SRVLFLRQDGR� HP� XPD� PHVD� GH�
SRQWHDPHQWR� H� DV� SHoDV� VmR� XQLGDV� HP� XPD� JHRPHWULD� SUp�GHILQLGD�� $SyV� R�
SRQWHDPHQWR�RV� TXDGURV� WHP� VXD� JHRPHWULD� FKHFDGD� H� VmR� HQWmR� GHILQLWLYDPHQWH�
VROGDGRV�



Ϯϱ

)HLWD� D� VROGD�� RV� TXDGURV� SUHFLVDP� SDVVDU� SRU� XP� WUDWDPHQWR� WpUPLFR� SDUD� VH�
UHGX]LU� RV� HIHLWRV� GH� SHUGD� GH� SURSULHGDGHV� PHFkQLFDV� TXH� RFRUUHP� GXUDQWH� R�
DTXHFLPHQWR�QD�VROGDJHP��2�SURFHVVR�HP�TXHVWmR�p�GHQRPLQDGR�7��

7�� UHIHUH�VH� DR� WUDWDPHQWR� WpUPLFR� GDGR� DV� OLJDV� GH� DOXPtQLR� WHUPLFDPHQWH�
WUDWiYHLV� TXH� SDVVDP� SHOR� SURFHVVR� GH� VROXELOL]DomR� H� GHSRLV� VmR� HQYHOKHFLGDV�
DUWLILFLDOPHQWH��(VWD�GHVLJQDomR�p� DSOLFiYHO� D�SURGXWRV�TXH�QmR� VmR� WUDEDOKDGRV� D� IULR�
DSyV� D� VROXELOL]DomR� H� QRV� TXDLV� DV� SURSULHGDGHV� PHFkQLFDV� H�RX� GH� HVWDELOLGDGH�
GLPHQVLRQDO� IRUDP� PHOKRUDGDV� DSyV� D� SUHFLSLWDomR� H� TXH�� GH� DFRUGR� FRP� 0|OOHU�
������>��@�� p� R� WUDWDPHQWR� TXH� SURGX]DV� PDLRUHV� UHVLVWrQFLDV� �GXUH]DV�� HP� OLJDV� GH�
DOXPtQLR�WUDWDGDV�

)RL�REVHUYDGR�TXH�R�WUDWDPHQWR�WpUPLFR�QmR�HVWD�LQWHLUDPHQWH�GH�DFRUGR�FRP�D�
QRUPD� $%17� 1%5� ������ UHIHUHQWH� D� /LJDV� GH� DOXPtQLR� WUDEDOKiYHLV�� WHQGR� VHX�
UHVXOWDGR� ILQDO� FKHFDGR� DWUDYpV� GD� XWLOL]DomR� GH� XP� GXU{PHWUR� WLSR�ZHEVWHU� TXDGUR� D�
TXDGUR�� 2V� YDORUHV� GH� GXUH]D� HQFRQWUDGRV� VmR� OHYHPHQWH� DEDL[R� GR� HVSHFLILFDGR� QD�
WDEHOD� GH� SURSULHGDGHV� GD� OLJD� GH� DOXPtQLR� HP� TXHVWmR��PDV� HVWH� IDWRU� QmR� VHUi� IRFR�
GHVWH� HVWXGR� SHOD� LPSRVVLELOLGDGH� SUHVHQWH� GH� DQiOLVHV�PHWDORJUDILFDV� H� GH� HQVDLRV� GH�
WUDomR�H�FRPSUHVVmR�

7HUPLQDGR�R�SURFHVVR�GH�WUDWDPHQWR�WpUPLFR��RV�TXDGURV�UHFHEHP�DFDEDPHQWRV�
ILQDV�� FRPR� DV� URVFDV� GR� %%�� 3LQWXUD� H� DGHVLYDJHP�� H� VHJXHP� SDUD� PRQWDJHP�� 7DO�
SURFHVVR SRGH�VHU�VLPSOLILFDGR�GR�IOX[RJUDPD�DEDL[R�

,PDJHP���)/8;2*5$0$�'(�352&(662

)RQWH� 3UySULD

ZĞĐĞďŝŵĞŶƚŽ

WƌĞƉĂƌŽ�ĚŽƐ�
ƚƵďŽƐ

�ƌĂǌĂŐĞŵ >ĂǀĂŐĞŵ

WŽŶƚĞĂŵĞŶƚŽ

^ŽůĚĂ�Ğ�
ĂĐĂďĂŵĞŶƚŽ�
ĚĞ�ƐŽůĚĂ

dƌĂƚĂŵĞŶƚŽ�
dĞƌŵŝĐŽ

�ĐĂďĂŵĞŶƚŽ

WŝŶƚƵƌĂ DŽŶƚĂŐĞŵ
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��� 3RQWRV�GH�FRQFHQWUDomR�GH�HVIRUoRV

'H�DFRUGR�FRP�D�DQiOLVH�IHLWD�SRU�'Z\HU�>��@��RV�SULQFLSDLV�SRQWRV�GH�DWHQomR�QD�
DQDOLVH� GH� FRQFHQWUDomR� GH� HVIRUoRV� QRV� TXDGURV�� GHYHP� VHU� RV� SRQWRV� GH� MXQomR� GR�
FDEHoRWH��GR�%%�H�GR�WXER�GR�VHOLP�FRP�RV�WXERV�GD�UDEHLUD��7DO�DQDOLVH�IRL�EDVHDGD�QRV�
SULQFLSDLV�UHFDOOV�UHDOL]DGRV�SRU�JUDQGHV�IDEULFDQWHV�GH�ELFLFOHWDV�

8P�GRV�SURYiYHLV�PRWLYRV�SDUD�D�FRQFHQWUDomR�GH�SUREOHPDV QHVVHV�ORFDLV��p�R�
IDWR�GH�TXH�PXLWDV�YH]HV�DOpP�GDV�FRQFHQWUDo}HV�GH�HVIRUoRV��RV�PHVPR�WHQGHP�D�VHU�
SRQWRV� RQGH� R� PDWHULDO� p� WHUPLFDPHQWH� DIHWDGR� GXUDQWH� R� SURFHVVR� GH� VROGDJHP� GR�
TXDGUR�

(VWDV� REVHUYDo}HV� VH� FRQILUPDP� DR� VH� REVHUYDU� D� OLVWD� GH� FKDPDGRV GR� 6$&�
�VHUYLoR�GH�DWHQGLPHQWR�DR�FOLHQWH��GD�HPSUHVD�HP�TXHVWmR��RQGH�VH�SRGH�REVHUYDU�TXH�
WRGDV�DV� IDOKDV�PHFkQLFDV�HP�TXDGURV�VH�GHUDP�SUy[LPRV�DRV�SRQWRV�FRPHQWDGRV�SRU�
'Z\HU��

3RUWDQWR��HVSHUD�VH�REVHUYDU�GXUDQWH�DV�DQiOLVHV�H�HQVDLRV�PHFkQLFRV��IDOKD�GRV�
FRPSRQHQWHV�HP�UHJL}HV�SUy[LPDV�DRV�SRQWRV�GH�XQLmR�GH�FRPSRQHQWHV��HP�HVSHFLDO�QR�
'7��SHOR�WLSR�GH�FDUUHJDPHQWR�DR�TXDO�VH�VXEPHWHUmR�RV�TXDGURV�

��� 0pWRGR�GRV�HOHPHQWRV�ILQLWRV

&RPR� Mi� PHQFLRQDGR� DQWHULRUPHQWH�� R� 0()� MXQWDPHQWH� FRP� DV� IHUUDPHQWDV�
&$'��FRPSXWHU�DLGHG�GUDZLQJ��RX�GHVHQKR�DVVLVWLGR�SRU�FRPSXWDGRU��H�&$(��FRPSXWHU�
DLGHG� HQJLQHHULQJ�� RX� HQJHQKDULD� DVVLVWLGD� SRU� FRPSXWDGRU��� VmR� IHUUDPHQWDV�
LQGLVSHQViYHLV�D�HQJHQKHLURV�H�HPSUHVDV�TXH�EXVFDP�LQRYDomR�H�DJLOLGDGH�QR�SURMHWR�GH�
QRYRV�SURGXWRV�

7DO� PpWRGR� SDUWH� GH� XP� SULQFLSLR� PXLWR� FRQKHFLGR� QD� HQJHQKDULD� TXH� p� D�
VHSDUDomR� GH� SUREOHPDV� FRPSOH[RV� HP� SHTXHQRV� SUREOHPDV� FXMRV� FRPSRUWDPHQWRV� H�
LQWHUDo}HV�VmR�WRWDOPHQWH�FRQKHFLGRV��'LWR�LVVR��R�PpWRGR�GRV�HOHPHQWRV�ILQLWRV�SDUWH�GR�
SULQFLSLR�GD�UHVROXomR�GH�SUREOHPDV�GLVFUHWRV��RX�VHMD��XP�SUREOHPD�RQGH�R�~PHUR�GH�
HOHPHQWRV�p�ILQLWR�H�WDLV�HOHPHQWRV�VmR�EHP�GHILQLGRV�

&RP�D�FUHVFHQWH�FDSDFLGDGH�GH�SURFHVVDPHQWR�GRV�FRPSXWDGRUHV��D�UHVROXomR�GH�
SUREOHPDV�FRQWtQXRV�FRP�JUDQGHV�TXDQWLGDGHV�GH�HOHPHQWRV�VH�WRUQRX�UiSLGD�H�HILFLHQWH�
SHUPLWLQGR�D�JUDQGH�H[SDQVmR�GD�DSOLFDomR�GR�PpWRGR>�@��KDYHQGR�GLIHUHQWHV�DERUGDJHQV�
TXDQWR�D�GHILQLomR�GH�TXDLV�RV�HOHPHQWRV�D�VHUHP�OHYDGRV�HP�FRQWD�QD�UHVROXomR�GHVWHV�
SUREOHPDV�� 7DO� GHILQLomR� SRGH� VHU� FKDPDGD� GH� GLVFUHWL]DomR� H� VHPSUH� HQYROYH�
DSUR[LPDo}HV�TXH�EXVFDP�VH�DSUR[LPDU�DR�0D[LPR�GD�UHDOLGDGH�

$SHVDU�GR�HVWDGR�GH�VRILVWLFDomR�GRV�VRIWZDUHV��SURJUDPDV�H�VROYHUV��HQYROYLGRV�
QD�DSOLFDomR�GHVWH�PpWRGR��RV�SULQFtSLRV�GH�UHVROXomR�SHUPDQHFHP�RV�PHVPRV�H�SRGHP�
VHU�GLYLGLGRV�HP�DOJXPDV�HWDSDV�EiVLFDV�

x 'LVFUHWL]DomR� ± &RPR� PHQFLRQDGR� DQWHULRUPHQWH�� D� GLVFUHWL]DomR� WHP�
SRU�ILQDOL]DGH�WRUQDU�SUREOHPDV�FRQWtQXRV�HP�SUREOHPDV�FRP�XP�Q~PHUR�



Ϯϳ

ILQLWR� H� EHP� GHILQLGR� GH� HOHPHQWRV��1R� FDVR� GR� SUHVHQWH� WUDEDOKR� HVVD�
HWDSD� VH� HQFRQWUD� QD� JHUDomR� GRV� PRGHORV� WULGLPHQVLRQDLV� H� QD� VXD�
FRQVHFXWLYD�GLYLVmR�HP�HOHPHQWRV�SRQWXDLV�QD�HWDSD�GH�JHUDomR�GH�PDOKD�
GRV�FRUSRV�VyOLGRV��1HVWD�HWDSD�VH�GLYLGH�FRUSRV�FRQWtQXRV�HP�QyV��WHQGR�
VXDV� SRVLo}HV� GHPDUFDGDV�� 1RV� SURJUDPDV� TXH� UHDOL]DP� HVVH WLSR� GH�
SURFHGLPHQWR�HVVD�HWDSD�p�PXLWR�HYLGHQWH�GXUDQWH�D�JHUDomR�GDV�PDOKDV�
TXH�UHSUHVHQWDUDP�RV�FRUSRV�HVWXGDGRV�

x $SOLFDomR� GH� FDUUHJDPHQWRV� H� UHVWULo}HV� ± $SOLFD�VH� DTXL� DV� FDUJDV�
SRQWXDLV�H�GLVWULEXtGDV�EHP�FRPR�HIHLWRV�WpUPLFRV�H�RXWUDV�UHODo}HV�TXH
RV�FRUSRV�SRVVDP�WHU�HQWUH�VL�FRPR�VXSHUItFLHV�GHVOL]DQWHV�RX�URODPHQWRV��
WUDQVIHUrQFLDV�WpUPLFDV�H�HWF��1HVVD�HWDSD�WDPEpP�VH�GHILQH�RV�SRQWRV�H�
JHRPHWULDV�IL[DV�D�VHUHP�FRQVLGHUDGRV�QR�HVWXGR�

x 5HVROXomR�± &RPR�VXJHUH��QHVVD�HWDSD�p�FDOFXODGR�DV�IRUoDV�GH�UHDomR�H�
GHVORFDPHQWRV�EHP�FRPR�DV� WHQV}HV�H�FDUJDV�VRIULGDV�SRU�FDGD�XP�GRV�
HOHPHQWRV�� 7DLV� FiOFXORV� VmR� IHLWRV� DWUDYpV� GR� HVWDEHOHFLPHQWR� GDV�
PDWUL]HV�GH�ULJLGH]�H�UHVROXomR�GDV�PHVPDV�

1mR�FDEH�QR�SUHVHQWH� WUDEDOKR�D� H[SODQDomR�G�RV�FiOFXORV�HQYROYLGRV�QR�0()�
SRU�QmR�VH�WUDWDU�GR�REMHWR�GH�HVWXGR�HP�TXHVWmR��1mR�HVWi�VHQGR�TXHVWLRQDGR�DTXL�RV�
PpWRGRV� H� RV� FiOFXORV� HP� VL�� PDV� VLP� D� FRPSDUDomR� HQWUH� RV� GDGRV� SUHYLVWRV� QDV�
VLPXODo}HV�H�R�FRPSRUWDPHQWR�UHDO�GRV�FRUSRV�PHGLDQWH�WHVWHV�VLPLODUHV�

���&ULWpULR�GH�YRQ�0LVVHV

$�DQiOLVH�GRV�UHVXOWDGRV�REWLGRV�DWUDYpV�GDV�VLPXODo}HV�FRPSXWDGRUL]DGDV�SDUWH�
GD� DGRomR� GH� XP� FULWpULR� D� SDUWLU� GR� TXDO� VH� GHILQH� R� SRQWR� GH� IDOKD� GR� PDWHULDO�
HVWXGDGR��1R�FDVR�GR�SUHVHQWH�WUDEDOKR�VH�DGRWRX�R�&ULWpULR�GH�9RQ�0LVVHV�RX�Pi[LPD�
HQHUJLD�GH�GLVWRUomR

'H�DFRUGR�FRP�.$&+$129 >��@�� D WHRULD�GD�Pi[LPD�HQHUJLD�GH�GLVWRUomR�� WHP�
FRPR� FDUDFWHUtVWLFD� SULQFLSDO� TXH� DV� HQHUJLDV� GH� GLVWRUomR� RX� HVIRUoRV� PHFkQLFRV�
SUHVHQWHV� QRV� FRUSRV� HVWXGDGRV� VmR� XWLOL]DGDV� SDUD� SUHGL]HU� VH� HVWi� RFRUUHQGR R�
HVFRDPHQWR��RX�GHIRUPDomR�SOiVWLFD��GR�PDWHULDO�RX�QmR��

(VWH�FULWpULR�SUHVXPH��GH�PDQHLUD�UHVXPLGD��TXH�R�HVFRDPHQWR�RFRUUH�TXDQWR�D�
GHQVLGDGH� GH� HQHUJLD� GH� GHIRUPDomR� PXOWLD[LDO� HP� DOJXP� SRQWR� GR� FRUSR� p� LJXDO� D��
HQHUJLD�GH�GHIRUPDomR�QR�SRQWR�GH�HVFRDPHQWR�GR�PDWHULDO�VRE�XPD�WHQVmR�XQLD[LDO�

8WLOL]DQGR�WDLV�FRQFHLWRV�R�VRIWZDUH�XWLOL]DGR�QHVWH�HVWXGR�FDOFXOD�H[DWDPHQWH�D�
HQHUJLD�GH�GHIRUPDomR�PXOWLD[LDO�SUHVHQWH�HP�FDGD�SRQWR�GR�FRUSR�HVWXGDGR�H�DSUHVHQWD�
RV� UHVXOWDGRV� GH� PDQHLUD� D� H[SRU� RV� SRQWRV� GH� PDLRUHV� FRQFHQWUDo}HV� GHVWH� WLSR� GH�
WHQV}HV�VHQGR�HVWHV�SRQWRV�RV�PDLV�SURYiYHLV�D�VRIUHUHP�IDOKDV�PHFkQLFDV�

'LWR�LVVR�R�VRIWZDUH�XWLOL]DGR�QHVWH�HVWXGD�FDOFXOD�D�HQHUJLD�GH�GHIRUPDomR�HP�
FDGD� SRQWR� GR� FRUSR� H� DSUHVHQWD� RV� UHVXOWDGRV� JUiILFD� H� QXPHULFDPHQWH� GH� IRUPD� D�
PRVWUDU� TXDLV� RV� SRQWRV� TXH� DSUHVHQWDP�PDLRUHV� FRQFHQWUDo}HV� GHVWDV� HQHUJLDV� VHQGR�
HVWHV�SRQWRV�RV�PDLV�SURYiYHLV�GH�VRIUHUHP�IDOKDV�PHFkQLFDV�
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��� 6ROLG:RUNV�H�6ROLG:RUNV�6LPXODWLRQ

6ROLG:RUNV p� XP� SURJUDPD� GH� &$'�� &$(� HODERUDGR� SHOD� HPSUHVD� 'DVVDXOW�
6\VWqPHV� � ODQoDGR� LQLFLDOPHQWH� HP� ������ (VWH� D� SODWDIRUPD�&$'� HVWi� HQWUH� RV�PDLV�
SRSXODUHV�QR�PXQGR�DWXDOPHQWH�GHYLGR�D�VXD�IDFLOLGDGH�GH�XVR�H�LQWHUIDFH�LQWXLWLYD�SDUD�
GHVHQKRV�WULGLPHQVLRQDLV�

(P FRQWUDSDUWLGD� D� SDUWH� GH� DQiOLVH� GH� SURMHWRV� H� VLPXODo}HV�� R� 6ROLG:RUNV�
6LPXODWLRQ�� ILFD� DWUiV� GH� RXWURV� JUDQGHV� QRPHV� FRPR� 1;� 1DVWUDQ� H� $QV\V� HP�
SRSXODULGDGH�PXLWR�GHYLGR�DR�VXSRVWR�QmR�DSURIXQGDPHQWR�GR�VRIWZDUH�HP�SUREOHPDV�
QmR� OLQHDUHV� RX� HP� FRPSOH[DV DQDOLVHV� GH� YLEUDomR� H� LQWHUDo}HV� WpUPLFDV�� (VVH�� QR�
HQWDQWR�� QmR� p� R� FDVR� GHVWH� HVWXGR� RQGH� EXVFRX�VH� D� YHULILFDomR� GD� FDSDFLGDGH� GH�
DQDOLVH�GR�VRIWZDUH�HP�TXHVWmR��

(P� WHUPRV� GH� IXQFLRQDOLGDGH� R� 6ROLGZRUNV� VH� EDVHLD� HP� UHFXUVRV�
SDUDPHWUL]DGRV� �FRPSULPHQWR�� SURIXQGLDGHV�� ODUJXUDV�� HWF�� SDUD� D� PRGHODJHP� GH�
6yOLGRV�� VHQGR� HVWD� DERUGDJHP� GHVHQYROYLGD� LQLFLDOPHQWH� SHOD� 37&� �&UHR�3UR�
(QJLQHHU��

2� 6ROLG:RUNV� 6LPXODWLRQ� XWLOL]D�VH� GDV� ILJXUDV� SDUDPHWUL]DGDV� JHUDGRV� SHOR�
6ROLG:RUNV� � MXQWDPHQWH� FRPR� R�0()� SDUD� UHDOL]DU� DV� DQDOLVHV� H� HVWXGRV� QRV� FRUSRV�
UHSUHVHQWDGRV�FRPR�Mi�H[SODQDGR�DQWHULRUPHQWH�

���)DWLJD

'H� DFRUGR� FRP� &+$:/$ >��@�� IDWLJD� p� R� SURFHVVR� GH� GHJUDGDomR� GDV�
SURSULHGDGHV�PHFkQLFDV� GR�PDWHULDO� TXH� UHVXOWDP� XOWLPDPHQWH� QD� IDOKD� GH� XP� FRUSR�
VXEPHWLGR� D� FDUJD� FtFOLFDV� VHQGR� FRPXPHQWH� REVHUYDGR� HP� FRUSRV�� FRPSRQHQWHV� RX�
SDUWHV�TXH�VH�PRYHP�

$V� FDUJDV� GHILQLGDV� SRU� &+$:/$� QmR� VH� UHVWULQJHP� VRPHQWH� D� FDUJDV�
PHFkQLFDV�� PDV� SRGHP� HVWDU� DVVRFLDGRV� WDPEpP� D� FLFORV� GH� HVWUHVVH� WpUPLFR� GRV�
FRPSRQHQWHV�� (OH� HVWLPD� DLQGD� TXH� FHUFD� GH� ���� GH� WRGDV� DV� IDOKDV� PHFkQLFDV� GH�
FRUSRV�RX�FRPSRQHQWHV�PHWiOLFRV�TXH�VRIUHP�PRYLPHQWR�SRGHP�VHU�DWULEXtGRV�D�IDGLJD�

)DOKDV�SRU�IDWLJD�VmR�HP�JHUDO�IDFLOPHQWH�LGHQWLILFiYHLV�VRE�DQDOLVH�PLFURVFySLFD�
SRGHQGR�VH� LGHQWLILFDU�D�]RQD�GH� LQLFLR��D�SURSDJDomR�GD�IDOKD�H�D� UXSWXUD�GR�PDWHULDO�
TXDQGR� HVWH� DWLQJH� FRPSULPHQWRV� FUtWLFRV� FRPR� SRGH� VHU� REVHUYDGR� QD� LOXVWUDomR�
DEDL[R�
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,PDJHP���(648(0$�'(�3523$*$d2�'(�)$/+$

)RQWH��&+$:/$�����>��@

(VWH� WLSR� GH� IDOKD� RFRUUH� QRUPDOPHQWH� VRE� OHYHLV� GH� HVWUHVVH� EHP�PHQRUHV� GR�
TXH�R�REVHUYDGR�HP�IDOKDV�GH�FDUiWHU�GH�FDUUHJDPHQWR�PRQRW{QLFR�

����� &XUYDV�6�1

8PD�GDV�PDQHLUDV�GH�DERUGDU�R�HVWXGR�GHVWH�WLSR�GH�IDOKD�p�DWUDYpV�GR�PpWRGR�
GH�DQDOLVH�GH�WHQVmR�H�YLGD�GRV�FRPSRQHQWHV��1HVWH�PpWRGR�VH�UHODFLRQD�D�DPSOLWXGH�GH�
WHQVmR�FtFOLFD�FRP�QR�Q~PHUR�GH�FLFORV�QHFHVViULRV�DWp�D� IDOKD��JHUDQGR�VH�XPD�FXUYD�
FRQKHFLGD�FRPR�FXUYD�6�1�RQGH�6�UHSUHVHQWD�D�WHQVmR�H�1�R�Q~PHUR�GH�FLFORV�

7DLV�FXUYDV�VmR�GLVWLQWDV�GH�PDWHULDO�SDUD�PDWHULDO�H�VRIUHP�JUDQGHV�YDULDo}HV�D�
GHSHQGHU� GRV� SURFHVVRV� DRV� TXDLV� RV� FRUSRV� VmR� VXEPHWLGRV�� 'LYHUVRV� WUDWDPHQWRV�
WpUPLFRV�FRPR�R�REVHUYDGR�HP�TXDGUR�GH�ELFLFOHWDV�GH�DOXPtQLR��YLVDP�R� LQFUHPHQWR�
GDV� SURSULHGDGHV� PHFkQLFDV� PHOKRUDQGR� DVVLP�� GHQWUH� RXWURV� IDWRUHV�� D� UHVLVWrQFLD� D�
IDGLJD�GR�DOXPtQLR�

5HVLVWrQFLD� D� IDGLJD� UHIHUH�VH� D� FDSDFLGDGH� GR� PDWHULDO� GH� UHVLVWLU� D� FDUJDV�
FtFOLFDV��SRUHP�QmR�FRQYpP�H[SODQDU�DTXL�DV�GHVFULo}HV�PDWHPiWLFDV�GH�WDLV�SURFHVVRV��
7DLV�LQIRUPDo}HV�SRGHP�VHU�IDFLOPHQWH�HQFRQWUDGDV�QD�REUD�GH�&+$:/$�

3DUD� R� SUHVHQWH� HVWXGR� p� GH� H[WUHPD� UHOHYkQFLD� TXDLV� RV� YDORUHV� DGRWDGRV� TXH�
GHVFUHYHP�D�FXUYD�6�1�GR�PDWHULDO�GR�TXDO�RV�TXDGURV�VmR�IHLWRV��RX�VHMD��DOXPtQLR�$O�
����� WUDWDGR� WHUPLFDPHQWH�SHOR�SURFHVVR�7���&RPR�UHIHUHQFLD��XWLOL]DUHPRV�DV�FXUYDV�
SURSRVWDV�SRU�<$+5 >��@ H�Mi XWLOL]DGDV�SRU�%$,�>��@�SRGHQGR�VHU�REVHUYDGDV�DEDL[R�
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,PDJHP����&XUYD�61�GH�DOXPtQLR������7�

)RQWH��%$,�����>��@

,PDJHP����7DEHOD�GH�YDORUHV�6�1�GH�DOXPtQLR������7�

)RQWH��%$,�����>��@

7DLV� LQIRUPDo}HV� WLYHUDP� GH� VHU� EXVFDGDV� QD� OLWHUDWXUD�� SRLV D� ELEOLRWHFD� GH�
PDWHULDLV�GR�SURJUDPD�GH�VLPXODo}HV�QmR�DSUHVHQWD�YDORUHV�SUHGHILQLGRV SDUD�D�OLJD�GH�
DOXPtQLR� WUDWDGD� QHVWH� HVWXGR� VHQGR� HVWHV� YDORUHV� LQVHULGRV� QR� SURJUDPD� SDUD� D�
UHDOL]DomR�GR�HVWXGR�GH�IDGLJD�

���� 0pWRGRV�GH�WHVWH H[SHULPHQWDLV GRV�TXDGURV

(QVDLRV� PHFkQLFRV� WrP� SRU� ILQDOLGDGH� DYDOLDU� DV� SURSULHGDGHV� GH� XP� SURGXWR�
EHP�FRPR�VXD�VHJXUDQoD�H�GXUDELOLGDGH� (VWD�DYDOLDomR�p� IHLWD�D�SDUWLU�GD�DQDOLVH�GRV�
GDGRV� FROHWDGRV� QRV� WHVWH� IHLWRV� QR� SURGXWR�� SRGHQGR� HVWHV� GDGRV YDULDU� GH� VLPSOHV�
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DQDOLVHV�GH�UHVLVWrQFLD�D�XPD�GHWHUPLQDGD�FDUJD�RX�LPSDFWR�DWp�DQDOLVHV�PDLV�FRPSOH[DV�
FRPR�FXUYDV�GH GHIRUPDomR�H�DQDOLVHV�GH�PLFURHVWUXWXUDV�

$�QRUPDWL]DomR� GHVWHV� HQVDLRV� H� FULWpULRV� GH� DSURYDomR�SHUPLWH� TXH� GLIHUHQWHV�
SHVVRDV�H�ODERUDWyULRV�DYDOLHP�SURGXWRV�VLPLODUHV�GH�DFRUGR�FRP�RV�PHVPRV�SDUkPHWURV�
H� FULWpULRV� GH� DYDOLDomR�� 'LWR� LVVR�� GLIHUHQWHV� yUJmR� HODERUDP� QRUPDV� WpFQLFDV� H�
UHTXLVLWRV� PtQLPRV� GH� VHJXUDQoD� SDUD� SURGXWRV� OHYDQGR� HP� FRQVLGHUDomR IDWRUHV�
UHJLRQDLV�H�RX�H[LJrQFLDV�JRYHUQDPHQWDLV�

,VWR�QmR�p�GLIHUHQWH�SDUD�TXDGURV�GH�ELFLFOHWDV� YLVWR�TXH�IDOKDV�PHFkQLFDV�SRGHP�
OHYDU� D� DFLGHQWHV� JUDYHV�� 'LIHUHQWHV� QRUPDV� HVWDEHOHFHP� SDUkPHWURV� PtQLPRV� GH�
VHJXUDQoD�FRPR�D�SUySULD�$%17��$VVRFLDomR�%UDVLOHLUD�GH�1RUPDV�H�7pFQLFDV���D�,62�
�,QWHUQDWLRQDO� � 2UJDQL]DWLRQ� IRU� 6WDQGDUGL]DWLRQ� RX� 2UJDQL]DomR� ,QWHUQDFLRQDO� GH�
1RUPDOL]DomR�� H� D�$670��$PHULFDQ�6RFLHW\� IRU�7HVWLQJ� DQG�0DWHULDOV� RX�6RFLHGDGH�
$PHULFDQD�SDUD�7HVWHV�H�0DWHULDLV��

1R�FDVR�GH�TXDGURV�GH�ELFLFOHWDV�RV���yUJmRV�DFLPD�FLWDGRV�VH�DVVHPHOKDP�HP
WHUPRV�GH�UHTXLVLWRV�PtQLPRV�VHQGR�D�PDLV�H[LJHQWH�GHODV�D�QRUPD�,62������GH�������
1D� HPSUHVD� RQGH� HVWH� HVWXGR� IRL� UHDOL]DGR�� VH� XWLOL]D� HVWD� QRUPD� FRPR� EDVH� SDUD�
HVWDEHOHFLPHQWR�GRV�FULWpULRV�PtQLPRV�LQWHUQRV�GH�DFHLWDomR�GH�UHVLVWrQFLD�GRV�TXDGURV��
LVVR SRU� TXH� D� QRUPDV� EUDVLOHLUDV�� HP� HVSHFtILFR� D� 1%5� ������ GH� ������ QmR� SUHYr�
HQVDLRV� GH� UHVLVWrQFLD� D� IDGLJD�� VHQGR� HVWH� XP� GRV� SULQFLSDLV� PRWLYRV� GH� IDOKDV�
PHFkQLFDV�HP�ELFLFOHWDV�

,QWHUQDPHQWH�QD�HPSUHVD�HP�TXHVWmR�VH�ID]HP���WLSRV�GH�HQVDLRV�

x 7HVWH�GH�FRPSUHVVmR�HVWiWLFR�
x 7HVWH�GH�IDGLJD�

6HQGR�R�SULPHLUR�IHLWR�DSHQDV�SDUD�YHULILFDomR�GD�ULJLGH]�GR�TXDGUR QmR�HVWDQGR�
HVWH�EDVHDGR�HP�QRUPDV�WpFQLFDV

������7HVWH�GH�FRPSUHVVmR�HVWiWLFR

2� WHVWH� GH� FRPSUHVVmR� HVWiWLFR� FRQVLVWH� QD� DSOLFDomR� GH� XPD� FDUJD� GH�
FRPSUHVVmR�GH�����1�QR�TXDGUR�GH�DFRUGR�FRP�R�HVTXHPD�DEDL[R�

,PDJHP����(VTXHPD�GH�DSOLFDomR�GH�FDUJD�SDUD�HQVDLR�HVWiWLFR

)RQWH��%$,�����>��@
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'XUDQWH�HVWH�HQVDLR�p�PHGLGR�R�GHVORFDPHQWR�GR�HL[R�GHVOL]DQWH�RQGH�p�DSOLFDGD�
D� IRUoD� DWUDYpV� GH� XP� VHQVRU� HOHWURSQHXPiWLFR�� WHQGR� RV� UHVXOWDGRV� GH� GHVORFDPHQWR�
JUDYDGRV�SDUD�SRVWHULRU�DQDOLVH�

,PDJHP���� 'HWDOKH�GR�SRVLFLRQDPHQWR�GR�VHQVRU

)RQWH� 3UySULD

$�DTXLVLomR�GH�GDGRV�RFRUUH�DWUDYpV�GR�FRQWDWR�GR�VHQVRU�FRP�R�HL[R�TXH�PHGH�D�
SRVLomR� LQLFLDO� GR� HL[R� GHVOL]DQWH� DQWHULRU� D� DSOLFDomR� GH� FDUJD� H� D� FRPSDUD� FRP� D�
SRVLomR�ILQDO��JHUDQGR�DVVLP�XP�YDORU�HP�PLOtPHWURV�GH�GHVORFDPHQWR�

$�FDUJD�XWLOL]DGD�HP�TXHVWmR�p�D�FDUJD�OLPLWH�GH�RSHUDomR�GR�DWXDGRU�SQHXPiWLFR�
XWLOL]DGR�XPD�YH]� TXH� D�PDTXLQD� p� SURMHWDGD� SDUD WHVWHV� GH� IDGLJD� H� SRVVXL� DSHQDV� R�
UHFXUVR�GH�DQDOLVH�HVWiWLFR�FRPR�XP�UHFXUVR�H[WUD��QmR�SHUPLWLQGR�D�XWLOL]DomR�GH�FDUJDV�
PDLRUHV�SDUD�QmR�VH�GDQLILFDU�R�DWXDGRU�SQHXPiWLFR��)RL�VDOLHQWDGD�GXUDQWH�R�HVWXGR��D�
QHFHVVLGDGH� GH� DTXLVLomR� GH� XPD� PDTXLQD� HVSHFLILFD� SDUD� HQVDLRV� GH� WUDomR� H�
FRPSUHVVmR� D� ILP� GH� REWHU� GDGRV� FRPR� RV� OLPLWHV� GH� UHVLVWrQFLD� GRV� TXDGURV� D� HVWHV�
WLSRV�GH�FDUUHJDPHQWRV��2�SURMHWR�GH�DTXLVLomR�GHVWD�PDTXLQD�IRL�RUoDGR�H�SUHYLVWR�SDUD�
DTXLVLomR�HP������

������ 7HVWHV�GH�IDGLJD

'LIHUHQWH�GR� WHVWH�GH�FRPSUHVVmR�HVWiWLFR��R� WHVWH�GH� IDGLJD�VHJXH�DV�GLUHWUL]HV�
HVWDEHOHFLGDV� QD� QRUPD� ,62� �������� ����>��@�� 1HVWD� QRUPD�� VH� HQFRQWUD� GLYHUVRV�
PpWRGRV�GH�WHVWHV�GH�HQVDLRV�GHVWUXWLYRV�GH�TXDGURV�GH�ELFLFOHWDV�EHP�FRPR�RV�FULWpULRV�
PtQLPRV�GH�DFHLWDomR��'HQWUH�HOHV�WHPRV���WLSRV�GH�WHVWHV�

x 7HVWHV�GH�LPSDFWR��VXEGLYLGLGR�HP�WHVWH�GH�LPSDFWR�GH�PDVVD�HP�TXHGD��
H�WHVWH�GH�LPSDFWR�GH�TXDGUR�HP�TXHGD�



ϯϯ

x 7HVWHV� GH� IDGLJD�� VXEGLYLGLGR� HP� WHVWH� GH� IRUoDV� GH� SHGDODGD�� WHVWH� GH�
IRUoDV�KRUL]RQWDLV�H�WHVWH�GH�IRUoDV�YHUWLFDLV�

)RFDUHPRV�DTXL�QRV�WHVWHV�GH�IDGLJD��HP�HVSHFtILFR�QRV�WHVWHV�GH�IDGLJD�GH�IRUoDV�
KRUL]RQWDLV��TXH�VmR�R�REMHWR�GH�DQDOLVH�GH�HVWXGR�(VWD�QRUPD�GHILQH�GH�DFRUGR�FRP�R�
TXDGUR� H� D� LPDJHP� DEDL[R� DV� FRQGLo}HV� GH� DQFRUDJHP�� DV� DSOLFDo}HV� GH� IRUoDV� QRV
TXDGURV� H� R� Q~PHUR� PtQLPR� GH� FLFORV� DRV� TXDLV� R� TXDGUR� GHYH� VHU� VXEPHWLGR� VHP�
DSUHVHQWDU�IDOKDV�

,PDJHP����(VTXHPD�GH�DSOLFDomR�GH�FDUJD�SDUD�HQVDLR�HVWiWLFR

)RQWH��,662�������������S��

2QGH� �� UHSUHVHQWD� XP� UROHWH� GH� URODJHP� OLYUH� JXLDGD� H� �� UHSUHVHQWD� XP� SLY{�
UtJLGR�IL[DGR�QR�HL[R�WUDVHLUR�GD�ELFLFOHWD�

&RQIRUPH� REVHUYDGR� QD� WDEHOD�� TXDGURV� GR� WLSR� 0RXQWDLQ� %LNHV� GHYHP� VHU�
VXEPHWLGRV�D�XPD�IRUoD�GH�FRPSUHVVmR�)� ����1�H�XPD�IRUoD�GH�WUDomR�)� ���1�SRU�
XP�PtQLPR�GH�&� ������FLFORV��3RUHP��WDO�QRUPD�UHSUHVHQWD�DSHQDV�XP�SDGUmR�PtQLPR�
GH� VHJXUDQoD� SDUD� HVWH� WLSR� GH� SURGXWR�� ,QWHUQDPHQWH�� SDUD� DWHQGHU� FRP� VHJXUDQoD� DR�
SHUILO� GH� XVXiULR� GRV� SURGXWRV� GD�PDUFD�6HQVH�� VH� DGRWRX� HVWH� WHVWH� FRP�DV� VHJXLQWHV�
DOWHUDo}HV�

x &DUJD� )� ����1�� (VWD� DOWHUDomR� VH� GHX� SULQFLSDOPHQWH� DR� WLSR� GH�
FDUUHJDPHQWR�GLVSRQtYHO�QR�HTXLSDPHQWR�GH�WHVWHV�TXH�WRUQD�HP�TXDOTXHU�
RSHUDomR�)� )�

x &� �������FLFORV�QR�PtQLPR��&RP�XP�SHUILO�GH�XVXiULR�PDLV�H[LJHQWH�H�
XP� WHPSR� GH� JDUDQWLD� GH� �� DQRV� HP� VHXV� TXDGURV� VH� IH]� QHFHVViULR�
DXPHQWDU� R� Q~PHUR� GH� FLFORV� GRV� WHVWHV� SDUD� JDUDQWLU� D� YLGD� ~WLO� GRV�
TXDGURV�



ϯϰ

e�LPSRUWDQWH�UHVVDOWDU�DLQGD�TXH�R�JDUIR�XWLOL]DGR�SDUD�RV� WHVWHV�p�XP�JDUIR�GH�
WHVWHV� TXH� VHJXH� RV� SDGU}HV� GHILQLGRV� QHVVD� PHVPD� QRUPD� DSUHVHQWDQGR� ULJLGH]�
VXILFLHQWH�SDUD�VHU�FRQVLGHUDGR�XP�FRUSR�UtJLGR�QHVVH�WHVWH��2�SRQWR�GH�FROHWD�GH�GDGRV�
GHVVH�WHVWH�p�R�PHVPR�SRQWR�XWLOL]DGR�QR�WHVWH�GH�FRPSUHVVmR�HVWiWLFR

���� 6HQVRUHV /9'7

2V� VHQVRUHV� XWLOL]DGRV� QD� PDTXLQD� TXH� UHDOL]D� RV� HQVDLRV� H[SHULPHQWDLV� VmR�
VHQVRUHV�GR�WLSR�/9'7��OLQHDU�YDULDEOH GLVSODFHPHQW�WUDQVGXFHU��RX�WUDQGXWRUHV�OLQHDUHV�
GH�GHVORFDPHQWR�YDULiYHO���TXH�VHUYH�SDUD�D�PHGLomR�GH�GHVORFDPHQWR�OLQHDU�

2� IXQFLRQDPHQWR� GHVWHV� VHQVRUHV� p� EDVHDGR� HP� WUrV� ERELQDV� H� XP� Q~FOHR�
FLOtQGULFR�GH�PDWHULDO�IHUURPDJQpWLFR�TXH�JHUD�XP�VLQDO�SURSRUFLRQDO�DR�GHVORFDPHQWR�
GR�Q~FOHR�TXH�HQWUD�HP�FRQWDWR�FRP�R�TXH�VH�TXHU�PHGLU�

7RGRV� RV� VHQVRUHV� GHVWH� WLSR� GD� PiTXLQD� VmR� FDOLEUDGRV� SHOD� HPSUHVD�
DQXDOPHQWH�D�ILP�GH�YHULILFDU�D�YDOLGDGH�GRV�UHVXOWDGRV�REWLGRV��PRQLWRUDQGR�RV�GHVYLRV�
SDGU}HV� DSUHVHQWDGRV� SHOR� VHQVRU� H� KDYHQGR� D� WURFD� GRV� PHVPR� FDVR� HVWH� GHVYLRV�
HQFRQWUHP�VH�PDLRU�GR�TXH�R�SHUPLWLGR�SHODV�QRUPDV�GD�HPSUHVD��2�VHQVRU�XWLOL]DGR�HP�
TXHVWmR�DSUHVHQWD�XP�GHVYLR�GH��������PP�QR�YDORU�GH�VDtGD�



ϯϱ

� 0HWRGRORJLD

0e72'2��&RQIRUPH�/DNDWRV� H�0DUFRQL�� �������S�� ���� ³0pWRGR�p�R� FDPLQKR�
SHOR� TXDO� VH� FKHJD� D� GHWHUPLQDGR� UHVXOWDGR� DLQGD� TXH� HVVH� FDPLQKR� QmR� WHQKD� VLGR�
IL[DGR�GH�DQWHPmR�GH�PRGR�UHIOHWLGR�H�GHOLEHUDGR´�

$GRWD�VH� QR� SUHVHQWH� HVWXGR� R� PpWRGR� LQGXWLYR� TXH� SDUD� FKHJDU� DR�
FRQKHFLPHQWR� RX� GHPRQVWUDomR� GD� YHUGDGH�� D� PHVPD� SDUWH� GH� IDWRV�
SDUWLFXODUHV� FRPSURYDGRV�� SDUD� FKHJDU� D�XPD�FRQFOXVmR�JHQpULFD��6HJXQGR�R� ILOyVRIR�
LQJOrV� )UDQFLV� %DFRQ� ������������� UHVSRQViYHO� SHOD� FULDomR� GR� PpWRGR� LQGXWLYR� QR�
VpFXOR�;9,,��HVVD�PHWRGRORJLD�HVWDULD�GLYLGLGD�HP�TXDWUR�HWDSDV��FROHWD�GH�LQIRUPDo}HV�
D�SDUWLU�GD�REVHUYDomR�ULJRURVD�GD�QDWXUH]D��UHXQLmR��RUJDQL]DomR�VLVWHPiWLFD�H�UDFLRQDO�
GRV�GDGRV�UHFROKLGRV��IRUPXODomR�GH�KLSyWHVHV�VHJXQGRV�D�DQiOLVH�GRV�GDGRV�UHFROKLGRV�
H�FRPSURYDomR�GDV�KLSyWHVHV�D�SDUWLU�GH�H[SHULPHQWDo}HV�

&RPD�ILQDOLGDGH�GH�LGHQWLILFDU�H�H[SRU�DV�GLIHUHQoDV�HQWUH�DV�VLPXODo}HV�H�WHVWHV�
UHDLV� HVVH� HVWXGR� LUD� HVWDEHOHFHU� RV� FULWpULRV� GH� FRPSDUDomR� H� RV� WHVWHV� D� VHUHP�
UHDOL]DGRV� GH� IRUPD� OyJLFD� H� FRHUHQWH� FRP� D� OLWHUDWXUD�� EXVFDQGR� FRPSURYDU� RV�
FRQKHFLPHQWRV�SUpYLRV�

7(&1,&$6��&RQIRUPH�$QGUDGH���������S�������³DV�WpFQLFDV�GH�SHVTXLVD�DFKDP�
VH�UHODFLRQDGDV�FRP�D�FROHWD�GH�GDGRV��RX�VHMD��D�SDUWH�SUiWLFD�GD�SHVTXLVD��´

&RQIRUPH�$QGUDGH�� ������� S�� ����� ³7pFQLFDV� VmR� FRQMXQWRV� GH� QRUPDV� XVDGDV�
HVSHFLILFDPHQWH� HP� FDGD� iUHD� GDV� FLrQFLDV�� SRGHQGR�VH� DILUPDU� TXH� D� WpFQLFD� p� D�
LQVWUXPHQWDomR�HVSHFLILFD�GD�FROHWD�GH�GDGRV��´

&RQIRUPH� /DNDWRV� H� 0DUFRQL� ������� S������ ³$� SHVTXLVD� ELEOLRJUiILFD�� RX� GH�
IRQWH� VHFXQGiULD�� DEUDQJH� WRGD� ELEOLRJUDILD� Mi� WRUQDGD� S~EOLFD� HP� UHODomR� DR� WHPD� GH�
HVWXGR�� GHVGH� SXEOLFDomR� DYXOVD�� EROHWLQV�� MRUQDLV�� UHYLVWDV�� OLYURV�� SHVTXLVDV��
PRQRJUDILDV��WHVHV��PDWHULDO�FDUWRJUiILFR��PHLRV�GH�FRPXQLFDomR�RUDLV�´

1R� SUHVHQWH� WUDEDOKR�� D� WpFQLFD� GH� FROHWD� GH� GDGRV� XWLOL]DGDVHUmR� RV� HQVDLRV�
PHFkQLFRV� H[LJLGRV� SRU� QRUPD� SDUD� D� FRQVWUXomR� GH� XP� TXDGUR�� SRU� VHUHP� HVWHV� RV�
WHVWHV� UHDLV� DRV� TXDLV� RV� TXDGURV� VmR� VXEPHWLGRV� SDUD� DSURYDomR�� (P� WDLV� WHVWHV��
HVSHUDP�VH� UHVXOWDGRV� DSUR[LPDGRV� TXDQGR� FRQIURQWDGRV� RV� WHVWHV� UHDLV� FRP� DV�
VLPXODo}HV�FRPSXWDGRUL]DGDV

352&(',0(1726�� &RQIRUPH� /DNDWRV� H� 0DUFRQL�� ������� S������
³3URFHGLPHQWRV�FRQVWLWXHP�HWDSDV�PDLV�FRQFUHWDV�GD�LQYHVWLJDomR��FRP�ILQDOLGDGH�PDLV�
UHVWULWD�HP�WHUPRV�GH�H[SOLFDomR�JHUDO�GRV�IHQ{PHQRV�PHQRV�DEVWUDWR��3UHVVXS}HP�XPD�
DWLWXGH�FRQFUHWD�HP�UHODomR�DR�IHQ{PHQR�H�HVWmR�OLPLWDGDV�D�XP�GRPtQLR�SDUWLFXODU��1DV�
FLrQFLDV�VRFLDLV�RV�SULQFLSDLV�PpWRGRV�GH�SURFHGLPHQWRV�VmR��KLVWyULFRV��FRPSDUDWLYRV��
PRQRJUiILFRV�RX�HVWXGR�GH�FDVR�HVWDWtVWLFR��WLSROyJLFRV�IXQFLRQDOLVWD��HVWUXWXUDOLVWD�´�

&RQIRUPH� $QGUDGH�� ������� S�� ����� ³&RQVLVWH� QR� HVWXGR� GH� LQGLYtGXRV��
SURILVV}HV�� FRQGLo}HV�� LQVWLWXLo}HV� JUXSRV� RX� FRPXQLGDGH� FRP� ILQDOLGDGH� GH� REWHU�
JHQHUDOL]Do}HV�´�
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$VVLP�VHQGR��R�SUHVHQWH�WUDEDOKR�SURFHGH�GD�VHJXLQWH�IRUPD�

x /HYDQWDPHQWR�ELEOLRJUiILFR
x $QDOLVH�H�VtQWHVH�GD�OLWHUDWXUD�GR�HVWDGR�GD�$UWH
x 6HOHomR�GRV�PRGHORV�GH�TXDGURV�D�VHUHP�HVWXGDGRV
x 9HULILFDomR�GH�SRVVtYHLV�IDWRUHV�GH�GLYHUJrQFLD�GH�UHVXOWDGRV
x (VWDEHOHFLPHQWR�GRV�WHVWHV�FRPSDUDWLYRV
x 0RGHODJHP��'�GRV�TXDGURV
x 6LPXODo}HV�FRPSXWDGRUL]DGDV�GRV�TXDGURV
x 0DQXIDWXUD�GRV�TXDGURV
x 7HVWHV�ItVLFRV
x $QDOLVH�H�FRPSDUDomR�GRV�UHVXOWDGRV�



ϯϳ

� 0RGHODJHP�FRPSXWDGRUL]DGD

��� &ULDomR�GRV�PRGHORV

$�FULDomR�GRV�PRGHORV�&$'��'�SDUWLUDP�GD�XWLOL]DomR�GRV�GHVHQKRV�WpFQLFRV�
�'�GH��FDGD�XP�GRV�WXERV�FRPSRQHQWHV�GRV�TXDGURV�D�VXD�JHUDomR�HP��'��2�SURFHVVR�
GH�GHVHQKR�QmR�VHUi�DSURIXQGDGR�DTXL��PDV�SDUD�OLQKDV�JHUDLV��FDGD�HOHPHQWR�IRL�JHUDGR�
LQGLYLGXDOPHQWH� H� HP� VHJXLGD� PRQWDGR� VHJXLQGR� D� JHRPHWULD� SUp�HVWDEHOHFLGD� GR�
PRGHOR��

$�JHUDomR�LQGLYLGXDO�GH�FDGD�XP�GRV�WXERV�SHUPLWLX�XP�FRQWUROH�PDLV�SUHFLVR�GH�
FDGD�HOHPHQWR�EHP�FRPR�R�FRQWUROH�GDV�HVSHVVXUDV�YDULiYHLV�GH�FDGD�WXER�$OHP�GLVVR��
R� SURFHVVR� GH� FULDomR� LQGLYLGXDO� H� SRVWHULRU� PRQWDJHP� GH� FDGD� HOHPHQWR� HP� XPD�
HVWUXWXUD�ILQDO��SHUPLWLX�D�DSUR[LPDomR�GRV�SURFHVVRV�FRQVWUXWLYR�ItVLFR�GRV�TXDGURV�DR�
SURFHVVR�GH�PRQWDJHP�GLJLWDO�GRV�HOHPHQWRV�

e�LPSRUWDQWH�DLQGD�UHVVDOWDU��TXH�DOpP�GRV�FRPSRQHQWHV�GR�TXDGURV� IRL�FULDGR�
DLQGD�XP�FRUSR�SDUD�VLPXODU�R�JDUIR�XWLOL]DGR�QRV�WHVWHV�UHDLV�SDUD�PHOKRU�DSUR[LPDomR�
GRV�UHVXOWDGRV�

6HJXH�DEDL[R�D�PRQWDJHP�ILQDO�GD�HVWUXWXUD�

,PDJHP���� 0RGHOR�PRQWDJHP�ILQDO

)RQWH�3UySULD

��� *HUDomR�GH�PDOKD

$SyV�D�JHUDomR�GRV�PRGHORV�IRL�XWLOL]DGR�R�6ROLG:RUNV�VLPXODWLRQ�SDUD�WRGDV�DV�
HWDSDV� VHJXLQWHV�� 4XDQWR� D� JHUDomR� GH� PDOKD�� HVWi� VH� GHX� DWUDYpV� GR� FRQWUROH� GRV�
SDUkPHWURV� GH� WDPDQKR� GH� PDOKD� TXH� GHILQH� R� HVSDoDPHQWR� 0D[LPR� H� D� WROHUkQFLD�
GLPHQVLRQDO�HQWUH�HOHPHQWRV�FRQVWLWXLQWHV�GD�PDOKD�



ϯϴ

(VWH� SDVVR� p� LPSRUWDQWH�� SRLV� GHILQH� D� ULTXH]D� GH� GHWDOKHV� TXH� R� HVWXGR� LUD�
PRVWUDU��'LWR� LVVR��TXDQWR�PHQRU�R�HVSDoDPHQWR�HQWUH�RV�QyV�GD�PDOKD�JHUDGD��PDLRU�
VHUi�R�Q~PHUR�GH�QyV�QHFHVViULRV�SDUD�TXH�D�PDOKD�UHSUHVHQWH�R�PRGHOR�FULDGR��$OHP�
GLVVR��p�LPSRUWDQWH�R�FRQWUROH�GRV�SDUkPHWURV�SDUD�TXH�DV�JHRPHWULDV�FRQWtQXDV�JHUDGDV�
GXUDQWH� D� PRGHODJHP� VHMDP� UHSUHVHQWDGDV� VHP� JUDQGHV� DSUR[LPDo}HV� H�RX�
GHIRUPDo}HV�� GR� FRQWUDULR� R� HVWXGR� SRGH� DSUHVHQWDU� GLYHUJrQFLDV� LQDFHLWiYHLV� GH�
UHVXOWDGRV��

6HULD� WHQWDGRU� HQWmR� HVWDEHOHFHU� R� PHQRU� HVSDoDPHQWR� SRVVtYHO� HQWUH� RV�
HOHPHQWRV� FRQVWLWXLQWHV� GD� PDOKD�� SRUpP� WHPRV� GH� OHPEUDU� TXH� FDGD� HOHPHQWR� VHUi�
VXMHLWR�D�DQDOLVH�H�SURFHVVDPHQWR�GXUDQWH�D�HWDSD�GH�FDOFXOR�GH�UHDo}HV��7DO� IDWR� IDULD�
FRP�TXH�R�SURFHVVDPHQWR�GH�WDQWRV�HOHPHQWRV�VH�WRUQDVVH�GHPDVLDGDPHQWH�GHPRUDGR��
VHQGR� TXH� RV� JDQKRV� HP� SUHFLVmR� VH� WRUQDP� LUUHOHYDQWHV� FRQVLGHUDQGR� RV� WLSRV� GH�
VROLFLWDo}HV� FDUJDV� H� SURFHVVRV� GH� IDEULFDomR� DR� TXDO� R� SURGXWR� ILQDO� VHUi� VXEPHWLGR��
3RUWDQWR��FDEH�DTXL�XPD�UHVVDOYD�GH�TXH D�GHWHUPLQDomR�GR�WDPDQKR�ILQDO�GRV�HOHPHQWRV�
GHYH�SDUWLU�GR�ERP�VHQVR�H�H[SHULrQFLDV�SUpYLDV�GH�TXHP�HVWi�ID]HQGR�R�HVWXGR��VHQGR�
TXH�HVWH�YDORU�GHYH�VHU�R�VXILFLHQWH�SDUD�SURYHU�WRGRV�RV�GHWDOKHV�QHFHVViULRV�DR�HVWXGR�
PDV�QmR�GHPDVLDGR�D�SRQWR�GH�SURPRYHU�XPD�VDWXUDomR�GH�LQIRUPDomR�JHUDGD�

'LWR�LVVR��VHJXH�DEDL[R�R�GHWDOKHV�GD�PDOKD�FULDGD�SDUD�HVWH�HVWXGR��2V�YDORUHV�
DGRWDGRV�SDUD�R�WDPDQKR�GR�HOHPHQWR�H�D�WROHUkQFLD�VmR�DUELWUiULRV�H�IRUDP�VHOHFLRQDGRV�
FRP�EDVH� HP�DQiOLVHV� IHLWDV� DQWHULRUHV� H� WDPEpP�FRP�R� WDPDQKR�Pi[LPR�SDUD�TXH�R�
SURJUDPD�SXGHVVH�JHUDU�RV�UHVXOWDGRV�GH�PDQHLUD�DGHTXDGD�

7DEHOD���± 3URSULHGDGHV�GD�PDOKD�JHUDGD

7LSR�GH�PDOKD� 0DOKD�PLVWD

*HUDGRU�GH�PDOKDV�XVDGR� 0DOKD�SDGUmR

7UDQVLomR�DXWRPiWLFD� 'HVDWLYDGD

,QFOXLU�ORRSV�GH�PDOKD�
DXWRPiWLFRV�

'HVDWLYDGD

3RQWRV�-DFRELDQRV ��3RQWRV

9HULILFDomR�-DFRELDQD�SDUD�FDVFDV $WLYDGD

7DPDQKR�GR�HOHPHQWR ����PP

7ROHUkQFLD ������PP

3ORWDJHP�GH�TXDOLGDGH�GH�PDOKD $OWD

7RWDO�GH�QyV ������

7RWDO�GH�HOHPHQWRV �����

7HPSR�SDUD�FRQFOXVmR�GD�PDOKD�
�KK�PP�VV���

��������

)RQWH��3UySULD��YDORUHV�REWLGRV�QD�JHUDomR�GH�UHODWyULR�GR�6ROLG:RUNV�6LPXODWLRQ
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,PDJHP���� 'HWDOKH�GD�PDOKD�JHUDGD

)RQWH��3UySULD

��� *HRPHWULDV�IL[DV�H�DSOLFDomR�GH�FDUJDV

$SyV�D�GHILQLomR�GD�PDOKD� VHOHFLRQDUDP�VH�DV�JHRPHWULDV�D�VHUHP�FRQVLGHUDGDV�
IL[D��RX�LPyYHLV�GR�HVWXGR��(VWDV�JHRPHWULDV�DJHP�FRPR�SRQWRV�GH�UHVLVWrQFLD�jV�FDUJDV�
DSOLFDGDV�

1DWXUDOPHQWH�VHOHFLRQDUDP�VH�DV�IDFHV�GH�IL[DomR�GR�HL[R�WUDVHLUR�QRV�GURS�RXWV�
SRU� VHUHP� RV� SRQWRV� IL[RV� QRV� WHVWHV� UHDLV�� $� VHOHomR� GHVVDV� IDFHV� HQYROYH� FHUWRV�
FXLGDGRV�SRLV�DV�PHVPDV�QmR�VRIUHUmR�GHIRUPDo}HV�GXUDQWH�D�VLPXODomR��3RUWDQWR�GHYH�
VHPSUH�VH�DGRWDU�SRQWRV�RQGH�QmR�VmR�UHOHYDQWHV�RV�HVIRUoRV�UHVXOWDQWHV�GDV�DSOLFDo}HV�
GH�FDUJD�

$VVLP�FRPR�QD�VHOHomR�GRV�SRQWRV�IL[RV��D�VHOHomR�GRV�SRQWRV�GH�DSOLFDomR�GH�
FDUJD�GHYH� UHSUHVHQWDU�DV� IRUoDV�DV�TXDLV�R� FRUSR�GH�SURYD�VHUi� VXEPHWLGR�GXUDQWH�RV�
WHVWHV�� $TXL� SRUHP�� QmR� Ki� D� UHSUHVHQWDomR� GR� SLVWmR� SQHXPiWLFR� UHVSRQViYHO� SHOD�
DSOLFDomR� GD� FDUJD� QR� TXDGUR�� 6HOHFLRQRX�VH�� SRUWDQWR�� R� SUy[LPR� SRQWR� SDUD� RQGH� D�
FDUJD�p�WUDQVIHULGD�TXH�VHULD�QR�HL[R�GR�JDUIR�GH�SURYDV��$�GLUHomR�GD�FDUJD�p�D�PHVPD�
GLUHomR� TXH� VH� WHP� QR� HQVDLR� UHDO�� $V� FDUJDV� VHOHFLRQDGDV� VHJXHP� RV� FULWpULRV� Mi�
H[SODQDGRV�QRV�LWHQV�UHIHUHQWHV�DRV�HQVDLRV�PHFkQLFRV��VHQGR�HVWDV�FDUJDV�EDVHDGDV�HP�
QRUPDV�� IXQFLRQDPHQWR� GD� PDTXLQD� H� SDGU}HV� LQWHUQRV� GD� HPSUHVD� DRQGH� RV�
H[SHULPHQWRV�IRUDP�UHDOL]DGRV�



ϰϬ

&RP�LVVR�HP�PHQWH��p�JHUDGD�DR�ILQDO�GD�DQiOLVH�XPD�WDEHOD�DERUGDQGR DV�IRUoDV�
DSOLFDGDV� H� D� FDUJDV� UHVXOWDQWHV� QRV� SRQWRV� GH� IL[DomR� FRPR�PRVWUDGR�QDV� LPDJHQV� H�
WDEHODV�DEDL[R�

,PDJHP�����'HWDOKHV�GD�JHRPHWULD�GH�IL[DomR

)RQWH��3UySULD

7DEHOD���± 7DEHOD�GH�IRUoDV�UHVXOWDQWHV�QRV�SRQWRV�GH�IL[DomR

)RUoDV�UHVXOWDQWHV

&RPSRQHQWHV ; < = 5HVXOWDQWH

)RUoD�GH�UHDomR�1� ������� ������� � �������

)RQWH��3UySULD��YDORUHV�REWLGRV�QD�JHUDomR�GH�UHODWyULR�GR�6ROLG:RUNV�6LPXODWLRQ

,PDJHP�����'HWDOKHV�GR�SRQWR�GH�DSOLFDomR�GH�FDUJD

)RQWH��SUySULD



ϰϭ

7DEHOD���± 7DEHOD�GH�GHWDOKHV�GD�DSOLFDomR�GH�FDUJD�GR�WHVWH�HVWiWLFR

(QWLGDGHV� ��IDFH�V�

7LSR� &DUJD��WUDQVIHUrQFLD�GLUHWD�

6LVWHPD�GH�
FRRUGHQDGDV�

6LVWHPD�GH�FRRUGHQDGDV�

)RUoD�9DORUHV� �������������� 1

0RPHQWR��9DORUHV� ������������� 1�P

&RRUGHQDGDV�GH�
UHIHUrQFLD�

�����������PP

&RPSRQHQWHV�
WUDQVIHULGRV�

)RUoD

)RQWH��3UySULD��YDORUHV�REWLGRV�QD�JHUDomR�GH�UHODWyULR�GR�6ROLG:RUNV�6LPXODWLRQ

7DEHOD���± 7DEHOD�GH�GHWDOKHV�GD�DSOLFDomR�GH�FDUJD�WHVWH�GH�IDGLJD

(QWLGDGHV� ��IDFH�V�

7LSR� &DUJD��WUDQVIHUrQFLD�GLUHWD�

6LVWHPD�GH�
FRRUGHQDGDV�

6LVWHPD�GH�FRRUGHQDGDV�

)RUoD�9DORUHV� �������������� 1

0RPHQWR��9DORUHV� ������������� 1�P

&RRUGHQDGDV�GH�
UHIHUrQFLD�

�����������PP

&RPSRQHQWHV�
WUDQVIHULGRV�

)RUoD

)RQWH��3UySULD��YDORUHV�REWLGRV�QD�JHUDomR�GH�UHODWyULR�GR�6ROLG:RUNV�6LPXODWLRQ

��� 6LPXODomR QXPpULFD GH�FRPSUHVVmR�HVWiWLFR

(VWDEHOHFLGR� DV� FDUJDV�� SRQWRV� GH� IL[DomR� H� GHILQLo}HV� GH�PDOKD�� DSOLFRX�VH� R�
PDWHULDO�D�WRGDV�DV�SHoDV�H�GHILQLX�VH�FRPR�FRUSR�UtJLGR�D�UHSUHVHQWDomR�GR�JDUIR��7DO�
GHILQLomR� SHUPLWH� TXH� R� SURJUDPD� LJQRUH� GHIRUPDo}HV� VRIULGDV� SHOR� JDUIR� Mi� TXH� R�
PHVPR�DSUHVHQWD�XPD�ULJLGH]�H[WUHPDPHQWH HOHYDGD UHODomR�DR�VLVWHPD��-i�D�DSOLFDomR�
GH� PDWHULDO� GHILQH� DV� SURSULHGDGHV� PHFkQLFDV� TXH� R� FRUSR� JHUDGR� WHUi�� 3DUD� WDQWR��
XWLOL]RX�VH� D� ELEOLRWHFD� GH� PDWpULDV� SUHVHQWHV� QR� SUySULR SURJUDPD� TXH� GLVS}H� RV�
VHJXLQWHV�YDORUHV�SDUD�DV�SURSULHGDGHV�GR�DOXPtQLR������± 7��



ϰϮ

7DEHOD���± 7DEHOD�GH�SURSULHGDGHV�PHFkQLFDV�DSOLFDGRV�DR�FRUSR

1RPH� �����7���66�

7LSR�GH�PRGHOR� ,VRWUySLFR�OLQHDU�HOiVWLFR

&ULWpULR�GH�IDOKD�SUHGHWHUPLQDGR� 7HQVmR�GH�YRQ�0LVHV�Pi[LPD

/LPLWH�GH�HVFRDPHQWR� ����H����1�PA�

5HVLVWrQFLD�j�WUDomR� ���H����1�PA�

0yGXOR�HOiVWLFR� ���H����1�PA�

&RHILFLHQWH�GH�3RLVVRQ� ������

0DVVD�HVSHFtILFD� �����NJ�PA�

0yGXOR�GH�FLVDOKDPHQWR� ���H����1�PA�

)RQWH��3UySULD��YDORUHV�REWLGRV�GD�ELEOLRWHFD�GH�PDWpULDV�GR�6ROLG:RUNV

$SyV�HVVDV�GHILQLo}HV�ILQDLV��UHDOL]RX�VH�R�HVWXGR�REWHQGR�VH�RV�VHJXLQWHV�
UHVXOWDGRV�

7DEHOD���± 7DEHOD�GH�UHVXOWDGRV�GD�VLPXODomR�QXPpULFD�GH�FDUJD�HVWiWLFD

7LSR�GH�UHVXOWDGR
9DORU�PD[LPR�
HQFRQWUDGR

(OHPHQWR�GD�PDOKD

921��WHQVmR�GH�YRQ�0LVHV �����H����1�PA� 1y�������

85(6����'HVORFDPHQWR�UHVXOWDQWH �����H����PP 1y��������

(6751���'HIRUPDomR�HTXLYDOHQWH ����(��� (OHPHQWR�������

)RQWH��3UySULD��YDORUHV�REWLGRV�QDV�VLPXODo}HV�UHDOL]DGDV

,PDJHP���� 'HWDOKHV�GR�SRQWR�GH�0D[LPR�YDORU�GH�WHQVmR�QD�FRPSUHVVmR�HVWDWLFD

)RQWH��SUySULD



ϰϯ

,PDJHP�����3ORWDJHP�GD�GLVWULEXLomR�GH GHIRUPDo}HV�FRPSUHVVmR�HVWiWLFD

)RQWH��SUySULD

,PDJHP�����3ORWDJHP�GH�GHVORFDPHQWRV�HP�PP�FRPSUHVVmR�HVWiWLFD

)RQWH��SUySULD

e� LPSRUWDQWH� UHVVDOWDU� TXH� SDUD� R� WHVWH� GH� FRPSUHVVmR� HVWiWLFR�� R�PDLRU� YDORU�
HQFRQWUDGR�SDUD�R�GHVORFDPHQWR�FRUUHVSRQGH�MXVWDPHQWH�DR�GHVORFDPHQWR�QD�UHJLmR�GR�
HL[R�URODQWH�JXLDGR�RQGH�WHPRV�D�DTXLVLomR�GH�GDGRV�GR�VHQVRU�QD�SUDWLFD�

��� 6LPXODomR QXPpULFD GH IDGLJD

3DUD� D� VLPXODomR� GH� IDGLJD� VmR� WRPDGRV� LQLFLDOPHQWH� RV� PHVPRV� SDVVRV�
H[HFXWDGRV�SDUD�D�VLPXODomR�GD�FRPSUHVVmR�HVWiWLFD��VHQGR�RV�SRQWRV�GH�DQFRUDJHP�H�



ϰϰ

DSOLFDomR� GH� IRUoD� H[DWDPHQWH� RV�PHVPRV�� DWHQWDQGR�VH� VRPHQWH� D�PXGDQoD� GD� FDUJD�
DSOLFDGD�SDUD�FXPSULPHQWR�GRV�SDGU}HV�LQWHUQRV�GH�WHVWHV�

'LWR� LVVR�� p�JHUDGR�SULPHLUDPHQWH�XP� UHVXOWDGR�GH�XPD�DSOLFDomR� HVWiWLFD�TXH�
UHSUHVHQWD�DSHQDV�D�VLPXODomR�GD�DSOLFDomR�GH�)���RX�HWDSD�GH�FRPSUHVVmR�GR�TXDGUR���
5HDOL]D�VH�HQWmR�XP�QRYR�HVWXGR�TXH�FRPSUHHQGH�D�DSOLFDomR�GH�)�� �RX�HWDSD�GH�WUDomR�
GR�TXDGUR���$�XQLmR�GHVWDV�GXDV�HWDSDV�FRUUHVSRQGH�D�XP�FLFOR��&���

)HLWR� RV� GRLV� HVWXGRV� HVWiWLFRV�� UHDOL]D�VH� XP�QRYR� HVWXGR� H[FOXVLYR� GH� IDGLJD�
HVWDEHOHFHQGR�VH� R� Q~PHUR� GH� FLFORV� D� VHUHP� H[HFXWDGRV� H� RV� WLSRV� GH� FDUUHJDPHQWR�
FRQVLGHUDGR�SDUD�FDGD�DSOLFDomR�GH�FDUJD��RQGH�R�SURJUDPD�FRPSLOD�RV�GDGRV�GDV�GXDV�
VLPXODo}HV� H�� DWUDYpV� GD� LQWHUSRODomR� GDV� HQHUJLDV� GH� GHIRUPDomR� FDOFXODGDV� FRP� DV�
FXUYDV�6�1�IRUQHFLGDV�DR�VRIWZDUH��FDOFXOD�RV�GDQRV�JHUDGRV�SHOD�IDGLJD�

(VWH� FiOFXOR� GH� GDQRV� p� DSUHVHQWDGR� HP� SRUFHQWDJHP�� FDOFXODQGR�VH� D� UD]mR�
HQWUH�R�Q~PHUR�GH�FLFORV�GHILQLGRV�QR�WHVWH�H�R�Q~PHUR�GH�FLFORV�WRWDO�HVSHUDGR�TXH�FDGD�
SRQWR� GR� TXDGUR� UHVLVWD�� 2V� GHWDOKHV� GHVWH� HVWXGR� H� VHXV� UHVXOWDGRV� SRGHP� VHU�
REVHUYDGRV�QRV�SRQWRV DEDL[R�

x 5HVXOWDGRV�GD�VLPXODomR�GH�FRPSUHVVmR�

7DEHOD���± 7DEHOD�GH�UHVXOWDGRV�GD�VLPXODomR�QXPpULFD�GH�FRPSUHVVmR�SDUD�IDGLJD

7LSR�GH�UHVXOWDGR
9DORU�PD[LPR�
HQFRQWUDGR

(OHPHQWR�GD�PDOKD

921��WHQVmR�GH�YRQ�0LVHV �����H����1�PA� 1y�������

85(6����'HVORFDPHQWR�UHVXOWDQWH �����H����PP 1y��������

(6751���'HIRUPDomR�HTXLYDOHQWH ����(��� (OHPHQWR�������

)RQWH��3UySULD��YDORUHV�REWLGRV�QDV�VLPXODo}HV�UHDOL]DGDV

,PDJHP�����'HWDOKHV�GR�SRQWR�GH�0D[LPR�YDORU�GH�WHQVmR�FRPSUHVVmR�IDGLJD

)RQWH��SUySULD
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,PDJHP�����3ORWDJHPGR�GHVORFDPHQWR�FRPSUHVVmR�IDGLJD

)RQWH��SUySULD

x 5HVXOWDGRV�GD�VLPXODomR�GH�WUDomR�

7DEHOD����± 7DEHOD�GH�UHVXOWDGRV�VLPXODomR�QXPpULFD�GH�WUDomR�SDUD�IDGLJD

7LSR�GH�UHVXOWDGR
9DORU�PD[LPR�
HQFRQWUDGR

(OHPHQWR�GD�PDOKD

921��WHQVmR�GH�YRQ�0LVHV �����H����1�PA� 1y�������

85(6����'HVORFDPHQWR�UHVXOWDQWH �����H����PP 1y��������

(6751���'HIRUPDomR�HTXLYDOHQWH ����(��� (OHPHQWR�������

)RQWH��3UySULD��YDORUHV�REWLGRV�QDV�VLPXODo}HV�UHDOL]DGDV

,PDJHP�����'HWDOKH�HP�FRUWH�GR�SRQWR�GH�0D[LPR�YDORU�GH�WHQVmR�WUDomR�GH�IDGLJD

)RQWH��SUySULD



ϰϲ

,PDJHP�����3ORWDJHP�GR�GHVORFDPHQWR�QD�7UDomR�GH�IDGLJD

)RQWH��SUySULD

x 'HWDOKHV�H�UHVXOWDGRV�GD�VLPXODomR�GH�IDGLJD�

7DEHOD����± 7DEHOD�GH�SURSULHGDGHV�GD�VLPXODomR�QXPpULFD�GH�IDGLJD

7LSR�GH�DQiOLVH )DGLJD�$PSOLWXGH�FRQVWDQWH�

,QWHUDomR�GH�HYHQWRV $OHDWyULR

&DOFXODU�WHQVmR�DOWHUQDGD�
XVDQGR

,QWHQVLGDGH�GD�WHQVmR��3��3��

)DFH�GD�FDVFD )DFH�VXSHULRU

&RUUHomR�GD�WHQVmR�PpGLD 1HQKXPD

)DWRU�GH�UHGXomR�GH�UHVLVWrQFLD�
j�IDGLJD

�

)RQWH��3UySULD� YDORUHV�REWLGRV�QDV�VLPXODo}HV�UHDOL]DGDV

7DEHOD����± 7DEHOD�GH�UHVXOWDGRV�GD�VLPXODomR�QXPpULFD�GH�IDGLJD

7LSR�GH�DQiOLVH 0D[LPR (OHPHWR�GD�PDOKD

'DQRV�VRIULGRV�HP�
SRUFHQWDJHP�QR�SRQWR�PDLV�

DIHWDGR
������� 1y�������

9LGD�PD[LPD�HVSHUDGD�&�
PD[LPR�QR�SRQWR�PDLV�IUDJLO

��������FLFORV 1y�������

)RQWH��3UySULD��YDORUHV�REWLGRV�QDV�VLPXODo}HV�UHDOL]DGDV



ϰϳ

,PDJHP�����'HWDOKH�GRV�SRQWRV�GH�PDLRU�FRQFHQWUDomR�GH�GDQR�QD�VLPXODomR�GH�
IDGLJD

)RQWH��SUySULD

��� 7HVWHV�([SHULPHQWDLV

2V� HQVDLRV� IRUDP� IHLWRV� XWLOL]DQGR�VH� D� PDTXLD� GH� IDGLJD� GD� PDUFD�
%LNH0DFKLQHU\�PRGHOR�+DOOH\�+�%�� � (VWD�PDTXLQD� DSUHVHQWD� R� VHJXLQWH� HVTXHPD� GH�
SRVLFLRQDPHQWR�GH�VHQVRUHV�SDUD�R�PRQLWRUDPHQWR�GDV�GHIRUPDo}HV�GR�TXDGUR�GXUDQWH�
RV�WHVWHV�

,PDJHP������UHSUHVHQWDomR�GR�SRVLFLRQDPHQWR�GRV�VHQVRUHV

)RQWH��5HODWyULR�LQWHUQR�GH�IDGLJD�

3RU�SDGUmR� LQWHUQR�GD�HPSUHVD��SDUD�RV� WHVWHV�GH�IDGLJD��D�PDTXLQD�HVWi�VHWDGD�
SDUD�FROHWDU�GDGRV�GDV�GHIRUPDo}HV�D�FDGD������FLFORV��REWHQGR�VH�XP�YDORU�0D[LPR�H�



ϰϴ

0tQLPR� GH� FDGD� XP� GRV� VHQVRUHV�� 2V� YDORUHV� Pi[LPRV� H� PtQLPRV� FRUUHVSRQGHP�
UHVSHFWLYDPHQWH�D HWDSD�GH�WUDomR�H�D HWDSD�GH�FRPSUHVVmR��

$SHVDU� GD� SUHVHQoD� GH� GLYHUVRV� VHQVRUHV� QRV� TXDGUR�� R� ~QLFR� VHQVRU� TXH�
DSUHVHQWD�PHGLo}HV� UHOHYDQWHV� QRV� GRLV� WLSRV� GH� HQVDLRV� UHDOL]DGRV� QHVWH� WUDEDOKR� p� R�
VHQVRU� 73��� ,VVR� SRUTXH� RV� GHPDLV� VHQVRUHV� HVWmR� SRVLFLRQDGRV� GH�PDQHLUD� D� FROHWDU�
GHIRUPDo}HV�ODWHUDLV�GXUDQWH�RV�HQVDLRV�GH�VLPXODomR�GH�IRUoD�GH�SHGDODGD�

$EDL[R�D� IRWR�GD�PRQWDJHP�XWLOL]DGD� WDQWR�SDUR�R� WHVWH� HVWiWLFR�TXDQWR�SDUD�R�
WHVWH�GH�IDGLJD�

,PDJHP�����)RWR�GD�PRQWDJHP�GR�VLVWHPD�SDUD�WHVWH

)RQWH��3UySULD�

)LFD�HVFODUHFLGR�DTXL�TXH�RV�DWXDGRUHV�IL[DGRV�QR�JXLGmR�H�QRV�SpV�GH�YHOD�QmR�
HVWDYDP� DSOLFDQGR� QHQKXPD� FDUJD� DR� TXDGUR� GXUDQWH� RV� WHVWHV�� HVWDQGR� HVWHV�
SRVLFLRQDGRV� DSHQDV� SHOR� IXQFLRQDPHQWR� GRV� VHQVRUHV� GH� TXHEUD� TXH� LGHQWLILFDP�
TXDQGR� RV� DWXDGRUHV� VH� GHVORFDP� DOHP� GRV� SRQWRV� SURJUDPDGRV� SDUD� D� SDUDGD� GD�
PDTXLQD��LQGLFDQGR�TXH�KRXYH�XP�GHVORFDPHQWR�DQRUPDO�GXUDQWH�R�WHVWH��R�TXH�LQGLFD�
QRUPDOPHQWH�XPD�TXHEUD�RX�D�LQFRUUHWD�IL[DomR�GH�DOJXPD�SDUWH�

��� 5HVXOWDGRV GRV�WHVWHV�H[SHULPHQWDLV GH�FRPSUHVVmR�HVWiWLFR

$EDL[R� D� WDEHOD� FRP� RV� GDGRV� FROHWDGRV� GXUDQWH� RV� WHVWH� GH� FRPSUHVVmR�
HVWiWLFRV��&DGD�TXDGUR�IRL�LGHQWLILFDGR�SDUD�VH�SRGHU�FRUUHODFLRQDU�RV�WHVWHV�HVWiWLFRV�H�
GLQkPLFRV�SDUD�XPD�SRVVtYHO�YHULILFDomR�GH UHODomR�HQWUH�D�GHIRUPDomR�QR�WHVWH�HVWiWLFR
H�D�GXUDELOLGDGH�GR�TXDQGR H[SRVWRV�D�IDGLJD�



ϰϵ

7DEHOD����± 7DEHOD�GH�UHVXOWDGRV�GRV�WHVWHV�H[SHULPHQWDLV�GH�FRPSUHVVmR�HVWiWLFR

7HVWH�GH�FRPSUHVVmR�HVWDWLFR
/HLWXUD�LQLFLDO���VHP�

FDUJD�
/HLWXUD�ILQDO��FRP�

����1� 'HVORFDPHQWR

48$'52�� ���� ���� ����

48$'52�� ���� ���� ����

48$'52�� ���� ���� ����

48$'52�� �� ���� ����

48$'52�� ���� ���� ���

48$'52�� ���� ���� ����

0pGLD ������

)RQWH��3UySULD

��� 5HVXOWDGRV�GRV�WHVWHV�H[SHULPHQWDLV GH�IDGLJD

2V�UHVXOWDGRV�GRV�WHVWHV�SRGHP�VHU�REVHUYDGRV�DWUDYpV�GRV�JUiILFRV�DEDL[R�TXH�
JHUDGRV� QRV� UHODWyULRV� LQWHUQRV� GD� HPSUHVD�� 1HOHV�� SRGHPRV� REVHUYDU� TXH� R�
HVSDoDPHQWR� HQWUH� D� OLQKD� GH� SRQWR�0D[LPR� H� PtQLPR� p� D� VRPD� GRV� GHVORFDPHQWRV�
Pi[LPRV�UHIHUHQWHV�D�FRPSUHVVmR�H�D�WUDomR�TXH�VmR�H[HUFLGRV�GXUDQWH�R�FLFOR�GH�IDGLJD�

,PDJHP�����*UiILFR�GH�GHIRUPDomR�TXDGUR��

)RQWH��5HODWyULR�GH�HQVDLR�6HQVH

Ϭ

ϮϬ

ϰϬ

ϲϬ

ϴϬ

ϮϬ
ϯϴ

ϭϮ
Ϭϯ

ϴ
ϮϮ

Ϭϯ
ϵ

ϯϮ
Ϭϯ

ϴ
ϰϮ

Ϭϯ
ϴ

ϱϮ
Ϭϯ

ϵ
ϲϮ

Ϭϯ
ϴ

ϳϮ
Ϭϯ

ϴ
ϴϮ

Ϭϯ
ϴ

ϵϮ
Ϭϯ

ϴ
ϭϬ

ϮϬ
ϯϴ

ϭϭ
ϮϬ

ϯϴ
ϭϮ

ϮϬ
ϯϴ

ϭϯ
ϮϬ

ϯϴ
ϭϰ

ϮϬ
ϯϵ

ϭϱ
ϮϬ

ϯϴ
ϭϲ

ϮϬ
ϯϴ

ϭϳ
ϮϬ

ϯϴ
ϭϴ

ϮϬ
ϯϴ

ϭϵ
ϮϬ

ϯϵ
ϮϬ

ϮϬ
ϯϵ

Ϯϭ
ϮϬ

ϯϵ
ϮϮ

ϮϬ
ϯϵ

Ϯϯ
ϮϬ

ϯϵ
Ϯϰ

ϮϬ
ϯϴ

Ϯϱ
ϮϬ

ϯϴ
Ϯϲ

ϮϬ
ϯϴ

Ϯϳ
ϮϬ

ϯϴ
Ϯϴ

ϮϬ
ϯϴ

Ϯϵ
ϮϬ

ϯϴ
ϯϬ

ϮϬ
ϯϴWK

^/
��

K
��
K
�^
�E

^K
Z�

;ŵ
ŵ
Ϳ

EjD�ZK�����/�>K^ dWϭ�ŵŝŶ dWϭ�ŵĂǆ



ϱϬ

,PDJHP�����*UiILFR�GH�GHIRUPDomR�TXDGUR��

)RQWH��5HODWyULR�GH�HQVDLR�6HQVH

,PDJHP�����*UiILFR�GH�GHIRUPDomR�TXDGUR��

)RQWH��5HODWyULR�GH�HQVDLR�6HQVH

,PDJHP�����*UiILFR�GH�GHIRUPDomR�TXDGUR��

)RQWH��5HODWyULR�GH�HQVDLR�6HQVH
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,PDJHP�����*UiILFR�GH�GHIRUPDomR�TXDGUR��

)RQWH��5HODWyULR�GH�HQVDLR�6HQVH

,PDJHP�����*UiILFR�GH�GHIRUPDomR�TXDGUR���

)RQWH��5HODWyULR�GH�HQVDLR�6HQVH

3DUD� VLPSOLILFDomR� GRV� UHVXOWDGRV� REWLGRV� QRV� JUiILFRV� DFLPD�� IRL� IHLWR� XP�
JUiILFR� FRPSLODQGR� DV� DPSOLWXGHV� GH� GHVORFDPHQWR� GH� FDGD� XP� GHOHV�� SRGHQGR� VH�
REVHUYDU� PDLV� FODUDPHQWH� FRPR� FDGD� TXDGUR� VH� FRPSDUD� DR� RXWUR� HP� WHUPRV� GH�
GXUDELOLGDGH�

,PDJHP�����*UiILFR�FRPSDUDWLYR�GRV�TXDGURV

)RQWH��5HODWyULR�GH�HQVDLR�6HQVH
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ϱϮ

e�LPSRUWDQWH�VDOLHQWDU�TXH�RV�TXDGURV���H���QmR�DSUHVHQWDUDP�IDOKDV� WtSLFDV�GH�
IDGLJD�H�VLP�IDOKDV�UHODFLRQDGDV�DR�SURFHVVR�GH�VROGDJHP�FRPR�YLVWR�QDV�IRWRV�DEDL[R�

,PDJHP�����)RWR�GH�IDOKD�GR�TXDGUR��

)RQWH��3UySULD

,PDJHP�����)RWR�GH�IDOKD�GR�TXDGUR��

)RQWH��3UySULD

-i� RV� GHPDLV� TXDGURV� VRIUHUDP�RV� WLSRV� GH� IDOKDV� HVSHUDGRV� GH� DFRUGR� FRP�DV�
VLPXODo}HV�IHLWDV��WHQGR�R�LQLFLR�GD�IDOKD�VXD�RULJHP�QD�]RQD�HVSHUDGD�FRPR�REVHUYDGR�
QDV�IRWRV�DEDL[R�

,PDJHP�����)RWR�GH�IDOKD�GR�TXDGUR��

)RQWH��3UySULD
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,PDJHP�����)RWR�GH�IDOKD�GR�TXDGUR��

)RQWH��3UySULD

� &RPSDUDomR�H�DQDOLVH�GRV�UHVXOWDGRV

$� WDEHOD� DEDL[R� DSUHVHQWD� GH� PDQHLUD� VXFLQWD� D� FRPSDUDomR� GRV� UHVXOWDGRV�
HVSHUDGRV �VLPXODo}HV�QXPpULFDV� FRP�RV�UHVXOWDGRV�REWLGRV QRV�WHVWHV�H[SHULPHQWDLV

7DEHOD����± 7DEHOD�FRPSDUDWLYD�GH�UHVXOWDGRV�HQFRQWUDGRV�QDV�VLPXODo}HV�
QXPpULFDV�H�WHVWHV�H[SHULPHQWDLV

dĞƐƚĞ
WĂƌąŵĞƚƌŽ�ĚĞ�
ĐŽŵƉĂƌĂĕĆŽ�
;ƵŶŝĚĂĚĞͿ

ZĞƐƵůƚĂĚŽ�
ĞƐƉĞƌĂĚŽ�
;ƐŝŵƵůĂĕĆŽ�
ŶƵŵĠƌŝĐĂͿ

ZĞƐƵůƚĂĚŽ�
ĞŶĐŽŶƚƌĂĚŽ�;ƚĞƐƚĞ�
ĞǆƉĞƌŝŵĞŶƚĂůͿ

�ŝĨĞƌĞŶĕĂ�
;йͿ

dĞƐƚĞ�ĚĞ�ĐŽŵƉƌĞƐƐĆŽ�
ĞƐƚĄƚŝĐŽ �ĞƐůŽĐĂŵĞŶƚŽ�;ŵŵͿ ϴ͕ϱϴϭ ϭϬ͕ϲϴϯ Ϯϰ͕ϱϬ

dĞƐƚĞ�ĚĞ�ĐŽŵƉƌĞƐƐĆŽ�ƉĂƌĂ�
ĨĂĚŝŐĂ�н�dĞƐƚĞ�ĚĞ�ƚƌĂĕĆŽ�

ƉĂƌĂ�ĨĂĚŝŐĂ

�ŵƉůŝƚƵĚĞ�ĚŽ�
ĚĞƐůŽĐĂŵĞŶƚŽ�;ŵŵͿ

ϱ͕ϲϰϲ�;ƚƌĂĕĆŽͿн�
ϱ͕ϲϰϲ;ĐŽŵƉƌĞƐƐĆŽͿ�

с�ϭϭ͕ϮϵϮŵŵ
ϭϭ͕ϴϱ ͲϬ͕Ϭϱ

dĞƐƚĞ�ĚĞ�ĨĂĚŝŐĂ EƷŵĞƌŽ�ĚĞ�ĐŝĐůŽƐ�
ĂƚĠ�ĨĂůŚĂ ϱϳϲϬϬϬ ϯϴϲϬϯϴ ͲϯϮ͕ϵϴ

)RQWH���3UySULD

'RV� YDORUHV� PRVWUDGRV� QHVWD WDEHOD� GH� FRPSDUDomR� SRGHPRV� ID]HU� DV� VHJXLQWHV�
REVHUYDo}HV�

x 2�GHVORFDPHQWR�HQFRQWUDGR�QR�WHVWH�H[SHULPHQWDO�GH�FRPSUHVVmR�HVWiWLFR�
p�PDLRU�GR�TXH�R�HVSHUDGR�QDV�VLPXODo}HV�QXPpULFDV��,VVR�VXJHUH�TXH�RV�
TXDGURV�VH�HQFRQWUDP�FRP�XPD�ULJLGH]�WRWDO�PHQRU�GR�TXH�R�HVSHUDGR�



ϱϰ

x $�DPSOLWXGH�GR�GHVORFDPHQWR�HQFRQWUDGR�QR�WHVWH�H[SHULPHQWDO�GH�IDGLJD�
p� FRPSDUiYHO� DRV� YDORUHV� HVSHUDGR� QDV� VLPXODo}HV� QXPpULFDV�� (VWH�
UHVXOWDGR� GHVWRD� GR� UHVWDQWH� GRV� UHVXOWDGRV� HQFRQWUDGRV� QHVWH� HVWXGR��
VHQGR�XPD�SURYiYHO�FDXVD�D�DSOLFDomR�PDLV�EDL[D�GH�FDUJDV�DR�PDWHULDO�
DWHQXDQGR�D�GLIHUHQoD�GH�GHVORFDPHQWR�

x 2V TXDGURV�DSUHVHQWDUHP��PHVPR�QR�PHOKRU�GRV�FDVRV��XPD�UHVLVWrQFLD�
���� DEDL[R� GR� HVSHUDGR� GH� DFRUGR� FRP� RV� UHVXOWDGRV� GDV� VLPXODo}HV��
(VVD�GLYHUJrQFLD�YDL�GH� DFRUGR�FRP�R� UHVXOWDGR�HQFRQWUDGR�QR� WHVWH�GH�
FRPSUHVVmR� HVWiWLFR�� VXJHULQGR� IRUWHPHQWH� TXH� DV� SURSULHGDGHV�
PHFkQLFDV�GRV�FRUSRV�WHVWDGRV�VmR�LQIHULRUHV�DV�SURSULHGDGHV�PHFkQLFDV�
GHILQLGDV� FRPR�SDUkPHWURV� QDV� VLPXODo}HV� QXPpULFDV� (VWD� GLYHUJrQFLD�
RFRUUHU� SHOR� QmR� VHJXLPHQWR� GDV� QRUPDV� WpFQLFDV� SDUD� R� WUDWDPHQWR�
WpUPLFR� GR� DOXPtQLR� TXH� JHUD� SURSULHGDGHV PHFkQLFDV� GLIHUHQWHV� GDV�
XWLOL]DGDV�FRPR�SDUkPHWURV��8P�GRV�SRVVtYHLV�PRWLYRV�SDUD�D�GLPLQXLomR�
GD� ULJLGH]� WRWDO� GR� TXDGUR� p� SDUD� SURSRUFLRQDU� FHUWR� FRQIRUWR� H[WUD� DR�
XVXiULR�

2XWUD�FRPSDUDomR� LPSRUWDQWH�TXH� WHPRV�QHVVH�HVWXGR�p�D�DQiOLVH�GRV�SRQWRV�GH�
FRQFHQWUDomR� GH� WHQVmR� �H� SURYiYHO� TXHEUD�� GRV� FRUSRV�� &RPR� SRGHPRV� REVHUYDU�
FRPSUDQGR�DV�LPDJHQV���������������H�����RV�SRQWRV SUHYLVWRV�QDV�VLPXODo}HV QXPpULFDV
VH� DSUR[LPDP GH� PDQHLUD� EDVWDQWH� FRQILiYHO� DRV� SRQWRV� GH� TXHEUD� YLVWRV� QRV� WHVWHV�
H[SHULPHQWDLV���

7DLV� UHVXOWDGRV� QmR� UHIXWDP� D� LGpLD� GH� TXH� KDMD� GLYHUJrQFLD� HQWUH� DV� SURSULHGDGHV�
PHFkQLFDV� UHDLV� H� DV� SURSULHGDGHV� PHFkQLFDV� DGRWDGDV� FRPR� SDUkPHWURV� SDUD� DV�
VLPXODo}HV�QXPpULFDV��SRGHQGR�VRPHQWH�VH�DILUPDU�TXH�R�SURJUDPD�DSUHVHQWRX�XP�JUDX�
VDWLVIDWyULR�GH�SUHYLVmR�GH�SRQWRV�IUDFRV�QD�HVWUXWXUD�



ϱϱ

� &RQFOXVmR

$SyV�D�DQiOLVH�GRV�GDGRV�SRGHPRV�FRQFOXLU�R�VHJXLQWH�

x 2� SURJUDPD� 6ROLG:RUNV� H� VXD� H[WHQVmR� 6ROLG:RUNV� 6LPXODWLRQ� SHUPLWLUDP� D�
FRUUHWD� LGHQWLILFDomR� GRV� SRQWRV� GH� FRQFHQWUDomR� GH� WHQVmR�� VHQGR� XP� DVSHFWR�
IXQGDPHQWDO�QD�UHDOL]DomR�GH�HVWXGRV�GH�YDOLGDomR�GH�SURMHWRV�

x $V�GLYHUJrQFLDV�HQFRQWUDGDV�QDV�DQDOLVHV�GH�DSOLFDomR�GH�FDUJDV�HVWiWLFDV�VXJHUH�
GLYHUJrQFLDV� QDV� SURSULHGDGHV� PHFkQLFDV� UHDLV� GRV� TXDGURV� HP� UHODomR� DV�
SURSULHGDGHV�DGRWDGDV�SDUD�DV�VLPXODo}HV�QXPpULFDV�

x *UDQGHV�LQFRQJUXrQFLDV�IRUDP�HQFRQWUDGDV�QDV�SUHYLV}HV�GDV�DQDOLVHV�GH�IDGLJD��
HVWDQGR�R�GHVHPSHQKR�GRV�TXDGURV�EHP�DEDL[R�GR�SUHYLVWR�QDV�VLPXODo}HV�

x $SHVDU�GH�QmR�VH�DWLQJLU�D�UHVLVWrQFLD�D�IDGLJD�HVSHUDGR��RV�TXDGURV�GD�HPSUHVD�
6HQVH�,QGXVWULD�GH�%LFLFOHWDV�GD�$PD]{QLD�DLQGD�DSUHVHQWDUDP�GHVHPSHQKR�EHP�
VXSHULRU� DR� SUHYLVWR� HP� QRUPDV� WpFQLFDV� RX� DLQGD� DRV� UHTXLVLWRV� PtQLPRV�
LQWHUQRV�GD�SUySULD�HPSUHVD�

x 2V�TXDGURV�DSUHVHQWDUDP�ULJLGH]�PHQRU�GR�TXH�R�HVSHUDGR�TXDQGR�VXEPHWLGRV�D�
FDUUHJDPHQWRV�PDLV�HOHYDGRV�FRPR�R�GR�WHVWH�GH�FRPSUHVVmR�HVWiWLFR�

&RPR�Mi�PHQFLRQDGR��DOJXQV�IDWRUHV SRGHP�WHU�FRQWULEXtGR�SDUD�DV�GLYHUJrQFLDV�GRV�
UHVXOWDGRV�� )DWRUHV� FRPR� R� QmR� VHJXLPHQWR� GRV� SDUkPHWURV� GHVFULWRV� HP� QRUPDV�
WpFQLFDV QR�SURFHVVR�GH� WUDWDPHQWR� WpUPLFR�� WHP�SURIXQGRV� LPSDFWRV�QDV�SURSULHGDGHV�
PHFkQLFDV�GH�HODVWLFLGDGH�H�UHVLVWrQFLD�D�IDGLJD�HP�DOXPtQLRV��1HVWH�SRQWR�VXJHULX�VH�D�
HPSUHVD�D�DGRomR�GH�WHVWHV�H�HQVDLRV�PHWDORJUiILFRV�H�GH�SURSULHGDGHV�PHFkQLFDV�SDUD�
DQDOLVDU�VH R WUDWDPHQWR�WpUPLFR�HVWi�SURGX]LQGR�RV�HIHLWRV�GHVHMDGRV�QR�PHWDO��

2XWUR� SRQWR� GH� LQFHUWH]D� HQFRQWUDGR� p� QD� GHILQLomR� GD� FXUYD� 6�1� GR� PDWHULDO�
WHVWDGR��&XUYDV�GHVHQYROYLGDV�D�SDUWLU�GH�WHVWHV�HPStULFRV�FRP�RV�PDWHULDLV�XWLOL]DGRV�VH�
WRUQDP�PDLV�SUHFLVDV�H�FRQILiYHLV�QD�SUHYLVmR�GRV�Q~PHURV�GH�FLFORV�SDUD�IDOKDV��'LWR�
LVVR� HVWi� VHQGR� IHLWR� R� OHYDQWDPHQWR� GH� GDGRV� LQWHUQR� QD� HPSUHVD� SDUD� VH� REWHU� HVWDV�
FXUYDV�UHIHUHQWHV�DRV�TXDGURV�TXH�VmR�IHLWRV�FRP�RV�SDUkPHWURV�DWXDLV�

9HULILFRX�VH�QHVWH�WUDEDOKR�WDPEpP�D�LPSRUWkQFLD�GR�SURFHVVR�GH�SURMHWR��DQiOLVH�H�
YDOLGDomR�GH�UHVXOWDGRV�LQHUHQWHV�D�HQJHQKDULD�PHFkQLFD�



ϱϲ

� 6XJHVW}HV�SDUD WUDEDOKRV�IXWXURV

dĞŶĚŽ� Ğŵ� ǀŝƐƚĂ� ĂƐ� ĚŝĨŝĐƵůĚĂĚĞƐ� Ğ� ƉƌŽďůĞŵĂƐ� ĞŶĐŽŶƚƌĂĚŽƐ� ŶĞƐƚĞ� ĞƐƚƵĚŽ� ƐĞŐƵĞŵ� ĂůŐƵŵĂƐ�
ƐƵŐĞƐƚƁĞƐ�ƉĂƌĂ� ƚƌĂďĂůŚŽƐ� ĨƵƚƵƌŽƐ�ƋƵĞ�ƐĞƌĆŽ�ĚĞ�ŐƌĂŶĚĞ� ŝŵƉŽƌƚąŶĐŝĂ�ŶĂ� ǀĞƌŝĨŝĐĂĕĆŽ�ĚŽƐ�ĚĂĚŽƐ�
ĞŶĐŽŶƚƌĂĚŽƐ͗

x �ŽƌƌĞůĂĐŝŽŶĂŵĞŶƚŽ� ĞŶƚƌĞ Ž� ƌĞƐƵůƚĂĚŽ� ĚĞ� ĚŝĨĞƌĞŶƚĞƐ� ƉĂƌąŵĞƚƌŽƐ� ĚĞ� ƚƌĂƚĂŵĞŶƚŽ�
ƚĠƌŵŝĐŽ� ĐŽŵ� Ă� ƌĞƐŝƐƚġŶĐŝĂ� Ă� ĨĂĚŝŐĂ͘� ^ĞŶĚŽ� ĂƋƵŝ� EĞĐĞƐƐĄƌŝĂ� Ă� ƌĞĂůŝǌĂĕĆŽ� ĚĞ�
ŵĞƚĂůŽŐƌĂĨŝĂƐ�ƉĂƌĂ�Ă�ǀĞƌŝĨŝĐĂĕĆŽ�ĚŽƐ�ƌĞƐƵůƚĂĚŽƐ�ĚŽ�ƚƌĂƚĂŵĞŶƚŽ�ƚĠƌŵŝĐŽ͖

x >ĞǀĂŶƚĂŵĞŶƚŽ� ĚĂƐ� ĐƵƌǀĂƐ� ^ͲE� ŽďƚŝĚĂƐ� ĐŽŵ� ĚŝĨĞƌĞŶƚĞƐ� ƉĂƌąŵĞƚƌŽƐ� ĚĞ� ƚƌĂƚĂŵĞŶƚŽ�
ƚĠƌŵŝĐŽ�Ğ�ĐŽŵƉĂƌĂĕĆŽ͖

x WƌŽũĞƚŽ� ĚĞ� Ƶŵ� ŵŽĚĞůŽ� ĚĞ� ƋƵĂĚƌŽ� ŵĂŝƐ� ůĞǀĞ� Ğ� ĐŽŵ� ŵĞŶŽƌĞƐ� ƉŽŶƚŽƐ� ĚĞ�
ĐŽŶĐĞŶƚƌĂĕĆŽ�ĚĞ�ƚĞŶƐĆŽ͖

x sĞƌŝĨŝĐĂĕĆŽ�ĚŽƐ�ĞĨĞŝƚŽƐ�ĚĂ�ƐŽůĚĂ�ŶĂ�ƌĞƐŝƐƚġŶĐŝĂ�Ă�ĨĂĚŝŐĂ͖
x sĞƌŝĨŝĐĂĕĆŽ�ĚŽƐ�ŵſĚƵůŽƐ�ĚĞ�ǀŝďƌĂĕĆŽ�Ğŵ�ƋƵĂĚƌŽƐ�ĚĞ�ďŝĐŝĐůĞƚĂƐ͘
x >ĞǀĂŶƚĂŵĞŶƚŽ� ĚĞ� Ƶŵ� ĐŝĐůŽ� ĚĞ� ĞƐĨŽƌĕŽƐ� ƌĞĂŝƐ� Ğŵ� ƋƵĂĚƌŽƐ� ĚĞ� ďŝĐŝĐůĞƚĂƐ� Dd�� Ğŵ�

ƚƌŝůŚĂƐ͘
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