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RESUMO

PEREIRA, Helton Santos. Seleção de linhagens de feijão tipo Carioca com
pirâmide de alelos de resistência à antracnose e outros fenótipos favoráveis.
Lavras: UFLA, 2003. 78 p. (Dissertação – Mestrado em Genética e
Melhoramento de Plantas).*

O uso de cultivares de feijão com resistência é um dos meios de controle
mais efetivo da antracnose (Colletotrichum lindemuthianum). Em função da
pequena durabilidade das cultivares com apenas um alelo de resistência, pode-se
construir uma pirâmide de alelos de resistência para aumentar a vida útil dos
alelos verticais. Na obtenção de novas cultivares de feijão resistentes à
antracnose, outros fenótipos de interesse agronômico também devem ser
considerados, entre eles a produção de grãos, o tipo de grãos, a reação à mancha
angular (Phaeoisariopsis griseola) e o porte da planta. Sendo assim, os objetivos
desse trabalho foram identificar linhagens com pirâmide de alelos de resistência
à antracnose e que reúnam outros fenótipos agronômicos desejáveis. Foram
utilizadas 256 linhagens, obtidas do programa de retrocruzamentos entre o
genitor doador G2333, portador de três alelos de resistência à antracnose (Co-42,
Co-5 e Co-7), e os genitores recorrentes ESAL 696 e CI140, que possuem boas
características agronômicas. Essas linhagens foram inoculadas com três raças
(2047, 1545 e 73) do patógeno e algumas foram submetidas à análise RAPD
com marcadores moleculares ligados ao alelo Co-5. As linhagens também foram
avaliadas quanto a produção de grãos, tipo de grãos, reação à mancha angular e
porte em quatro experimentos de campo. Foi possível identificar a constituição
genética das linhagens quanto a reação à antracnose e selecionar cinco que
reúnem, além da resistência à antracnose, alta produtividade, grãos do tipo
Carioca, maior resistência à mancha angular e porte mais ereto. Entre elas, duas
são portadoras de pirâmide de alelos de resistência em pelo menos dois genes e
de duas constituições diferentes (Co-5 e Co-7) e (Co-42 e Co-5). Essas linhagens
possuem grandes chances de se tornarem novas cultivares. Também foi possível
identificar linhagens que possuem apenas o alelo Co-7, que podem ser
empregadas para que esse possa ser melhor conhecido, marcado e utilizado.

_________________

2ULHQWDGRU���-RmR�%RVFR�GRV�6DQWRV���8)/$
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3(5(,5$��+HOWRQ�6DQWRV��6HOHFWLRQ�RI�&DULRFD�W\SH�FRPPRQ�EHDQV�OLQHV�ZLWK
D� S\UDPLG� RI� UHVLVWDQW� DOOHOHV� WR� DQWKUDFQRVH� DQG� RWKHU� IDYRXUDEOHSKHQRW\SHV�� /DYUDV��8)/$�� ������ ��S�� �'LVVHUWDWLRQ� �� 0DVWHU� 3URJUDP� LQ
*HQHWLF�DQG�3ODQW�%UHHGLQJ�


5HVLVWDQW� FRPPRQ�EHDQ�FXOWLYDUV� LV�RQH�RI� WKH�EHVW�ZD\� WR� FRQWURO� WKH
DQWKUDFQRVH��FDXVHG�E\�&ROOHWRWULFXP�OLQGHPXWKLDQXP��&XOWLYDUV�ZLWK�D�S\UDPLG
RI�WZR�RU�PRUH�UHVLVWDQW�DOOHOHV�KDYH�SULRULW\�IRU�VHOHFWLRQ�LQ�EUHHGLQJ�SURJUDPV
GXH�WR�WKH�VKRUW�OLIH�RI�OLQHV�KDYLQJ�RQO\�RQH�UHVLVWDQW�DOOHOH��)XUWKHUPRUH��LQ�WKH
VHOHFWLRQ�RI�LPSURYHG�FXOWLYDUV��VXSHULRU�DJURQRPLF�SKHQRW\SHV�IRU�RWKHU� WUDLWV
VKRXOG� DOVR� EH� FRQVLGHUHG�� $PRQJ� WKHVH� WUDLWV� UHVLVWDQFH� WR� DQJXODU� OHDI� VSRW
�3KDHRLVDULRSVLV� JULVHROD��� SODQW� DUFKLWHFWXUH� DQG� JUDLQ� W\SH� DQG� \LHOG� DUH� RI
PRVW� LPSRUWDQFH��7KH� REMHFWLYHV� RI� WKLV� UHVHDUFK�ZHUH� WR� LGHQWLI\� OLQHV�ZLWK� D
S\UDPLG� RI� UHVLVWDQW� DOOHOHV� WR� DQWKUDFQRVH� DQG� RWKHU� GHVLUDEOH� SKHQRW\SHV� IRU
DJURQRPLFDO� WUDLWV��7ZR�KXQGUHG�DQG� ILIW\� VL[� OLQHV� IURP�D� EDFNFURVV�EHWZHHQ
WKH� GRQRU� SDUHQW� *������ FDUU\LQJ� WKUHH� UHVLVWDQW� DOOHOHV� RI� LQGHSHQGHQW� JHQHV
�&R�����&R�� H�&R���� DQG� WKH� UHFXUUHQW� SDUHQWV� (6$/� ���� DQG� &,����� ZKLFK
KDYH� RWKHU� VXSHULRU� DJURQRPLF� SKHQRW\SHV� ZHUH� HYDOXDWHG�� 7KH� OLQHV� ZHUH
LQRFXODWHG�ZLWK� WKUHH� SDWKRJHQ� UDFHV� ������� ����� DQG� ���� DQG�ZHUH� DQDO\VHG
ZLWK�WZR�5$3'�PDUNHUV�OLQNHG�WR�WKH�&R�� DOOHOH��7KH�OLQHV�ZHUH�DOVR�HYDOXDWHG
IRU�JUDLQ�W\SH�DQG�\LHOG��UHVLVWDQFH�WR�DQJXODU�OHDI�VSRW�DQG�SODQW�DUFKLWHFWXUH�LQ
IRXU� ILHOG� WULDOV�� 7KH� JHQRW\SHV� RI� PRVW� OLQHV� ZHUH� LGHQWLILHG� IRU� DQWKUDFQRVH
UHVLVWDQFH��DQG�WKH�EHVW�ILYH�OLQHV�IRU�JUDLQ�\LHOG��&DULRFD�JUDLQ�W\SH��UHVLVWDQFH
WR� DQJXODU� OHDI� VSRW� DQG� XSULJKW� SODQW� DUFKLWHFWXUH� ZHUH� VHOHFWHG�� $PRQJ� WKH
OLQHV� WZR�KDYH�D�S\UDPLG�ZLWK�DW� OHDVW� WZR� UHVLVWDQW� DOOHOHV�RI�JHQHV� &R�� DQG
&R�� DQG�&R��� DQG�&R����7KHVH�OLQHV�KDYH�D�FKDQFH�WR�EHFRPH�QHZ�FXOWLYDUV�
2WKHU� OLQHV� FDUU\LQJ� RQO\� WKH� &R�� DOOHOH�ZHUH� LGHQWLILHG�� EXW� WKH\� QHHG� WR� EH
VWXGLHG�IXUWKHU�DQG�WKH�DOOHOH�PDUNHG�LQ�RUGHU�WR�EH�XWLOL]HG�

_________________
0DMRU�SURIHVVRU���-RmR�%RVFR�GRV�6DQWRV���8)/$
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2�IHLMmR�p�XP�DOLPHQWR�GH�JUDQGH�LPSRUWkQFLD�HFRQ{PLFD�H�VRFLDO�SDUD�R
%UDVLO�� SRU� VHU� XPD� GDV� SULQFLSDLV� H� PDLV� DFHVVtYHLV� IRQWHV� GH� SURWHtQD� H� GH
HQHUJLD�SDUD�D�SRSXODomR��$SHVDU�GH�R�%UDVLO�VHU�R�PDLRU�SURGXWRU�H�FRQVXPLGRU
PXQGLDO� GH� IHLMmR� �3KDVHROXV� YXOJDULV��� DLQGD� DSUHVHQWD� SURGXWLYLGDGH� PpGLD
PXLWR�EDL[D��FHUFD�GH�����NJ�SRU�KHFWDUH��,%*(���������(VWD�SURGXomR�p�DIHWDGD
SRU� GLYHUVRV� IDWRUHV� QHJDWLYRV� H� R� SULQFLSDO� p� D RFRUUrQFLD� GH� YiULDV� GRHQoDV�
HVSHFLDOPHQWH�SRUTXH�D�PDLRULD�GDV� FXOWLYDUHV� p� VXVFHWtYHO��(QWUH� DV� FXOWLYDUHV
XWLOL]DGDV�QR�%UDVLO�H�QR�HVWDGR�GH�0LQDV�*HUDLV��D�PDLRULD�FRUUHVSRQGH�jTXHODV
FRP�WLSR�GH�JUmRV�VHPHOKDQWH�DR�GD�FXOWLYDU�&DULRFD��TXH�p�XPD�GDV�SUHIHULGDV
�5DPDOKR�	�$EUHX���������$�FXOWLYDU�&DULRFD�WUDGLFLRQDO��TXH�DLQGD�p�XWLOL]DGD�
p�VXVFHWtYHO�j�PDLRULD�GRV�SDWyJHQRV�LPSRUWDQWHV�

(QWUH�DV�GRHQoDV�LPSRUWDQWHV�GD�FXOWXUD��GHVWDFDP�VH�D�PDQFKD�DQJXODU�
FDXVDGD�SHOR�IXQJR�3KDHRLVDULRSVLV�JULVHROD� H�D�DQWUDFQRVH��FDXVDGD�SHOR�IXQJR
&ROOHWRWULFKXP� OLQGHPXWKLDQXP�� TXH� RFRUUHP� HP� WRGR� %UDVLO� H� FRP� JUDQGH
LQWHQVLGDGH� QD� UHJLmR� 6XO� GH� 0LQDV� *HUDLV�� $� PDQFKD� DQJXODU� SRGH� FDXVDU
SHUGDV� GH� DWp� ���� QD� SURGXomR� GH� JUmRV� H� D� DQWUDFQRVH�� GH� DWp� ������ VH� DV
FRQGLo}HV�DPELHQWDLV�IRUHP�IDYRUiYHLV�SDUD�R�GHVHQYROYLPHQWR�GD�GRHQoD��5DYD
HW�DO���������

8P� GRV�PHLRV�PDLV� HILFLHQWHV� GH� FRQWUROH� GHVVDV� GXDV� GRHQoDV� p� SRU
PHLR� GD� UHVLVWrQFLD� QmR� DSHQDV� SRUTXH� QmR� RQHUD� R� FXVWR� GH� SURGXomR�� PDV
WDPEpP� SRU� FRQWULEXLU� SDUD� HYLWDU� R� FRQWUROH� TXtPLFR�� R� TXDO�� DOpP� GH� FDUR�
FDXVD� RV� GDQRV� DPELHQWDLV� Mi� FRQKHFLGRV�� (VVD� UHVLVWrQFLD Mi� p� PXLWR� EHP
FRPSUHHQGLGD� SDUD� D� DQWUDFQRVH�� SRLV� Mi� VH� FRQKHFHP� YiULDV� IRQWHV� FRP� RV
UHVSHFWLYRV�DOHORV�GH�UHVLVWrQFLD��1R�FDVR�GD�PDQFKD�DQJXODU��WDPEpP�p�YLiYHO�R
FRQWUROH�YLD�UHVLVWrQFLD��HPERUD�VHMDP�PHQRV�FRQKHFLGRV�R�FRQWUROH�JHQpWLFR�H
DV�IRQWHV�GH�UHVLVWrQFLD�
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2� GHVHQYROYLPHQWR� GH� FXOWLYDUHV� UHVLVWHQWHV� p� YLiYHO� SRUTXH� H[LVWHP
YiULRV� JHQHV� LQGHSHQGHQWHV� H� HP� FDGD�� XP� RX� PDLV� DOHORV� TXH� FRQIHUHP
UHVLVWrQFLD�D�YiULDV�UDoDV��3DVWRU &RUUDOHV�HW�DO���������<RXQJ�	�.HOO\� ����E��
8P� GRV� SUREOHPDV� SDUD� R� XVR� GD� UHVLVWrQFLD� FRQWUD� RV� GRLV� SDWyJHQRV� p� D
H[LVWrQFLD�GH�XP�JUDQGH�Q~PHUR�GH�UDoDV��UHGX]LQGR�D�YLGD�~WLO�GH�XPD�FXOWLYDU�
FRP� DSHQDV� XP� DOHOR� GH� UHVLVWrQFLD�� (VVH� IDWR� Mi� p� FRQKHFLGR� QR� FDVR� GD
DQWUDFQRVH��FRPR�RFRUUHX�FRP�D�FXOWLYDU� �&DULRFD�����SRUWDGRUD�GR�DOHOR� &R���
TXH�WHYH�VXD�UHVLVWrQFLD�YHQFLGD�FHUFD�GH���DQRV�DSyV�R�LQtFLR�GH�VHX�XVR�FRPR
FXOWLYDU� �%DODUGLP� 	� 3DVWRU�&RUUDOHV�� ������� 8P� GRV� IDWRV� TXH� IDYRUHFHP� D
UHGXomR�GD�YLGD�~WLO�GRV�DOHORV�GH�UHVLVWrQFLD�YHUWLFDO�p�R�IDWR�GH�HOHV�FRQIHULUHP
UHVLVWrQFLD�FRPSOHWD��H[HUFHQGR�XPD�JUDQGH�SUHVVmR�GH�VHOHomR�QD�SRSXODomR�GR
SDWyJHQR�H�IDYRUHFHQGR�D�VHOHomR�GH�QRYD�UDoD�TXH�R�YHQoD�

8PD� DOWHUQDWLYD� SDUD� DXPHQWDU� D� YLGD� ~WLO� GRV� DOHORV� YHUWLFDLV� GH
UHVLVWrQFLD�GH�JHQHV�GLIHUHQWHV�p�D�GH�FRQVWUXLU�XPD�SLUkPLGH�GH�DOHORV��RX�VHMD��D
FRPELQDomR�GH�YiULRV�DOHORV�YHUWLFDLV�GH�UHVLVWrQFLD�GH�JHQHV�GLIHUHQWHV�HP�XPD
~QLFD� OLQKDJHP�� HVWUDWpJLD� FRQVLGHUDGD�PXLWR� HILFLHQWH� QR� FRQWUROH� GH� GRHQoDV
�0LFKHOPRUH������� .HOO\�	�0LNODV��������

3DUD�D�FRQVWUXomR�GD�SLUkPLGH��XPD�GLILFXOGDGH�p�D�QmR�GLVSRQLELOLGDGH
GH�XP�FRQMXQWR� GH� UDoDV� TXH� SHUPLWD� LGHQWLILFDU� WRGRV� RV� DOHORV� GH� UHVLVWrQFLD
TXH�YHQKDP�D�VHU�SLUDPLGDGRV�HP�XPD�~QLFD�OLQKDJHP��'HSHQGHQGR�GR�Q~PHUR
GH� DOHORV� GD� SLUkPLGH�� DOJXPDV� UDoDV� QHP� PHVPR� IRUDP� DLQGD� LGHQWLILFDGDV�
LPSRVVLELOLWDQGR��DVVLP��R�FRQKHFLPHQWR�GD�FRQVWLWXLomR�JHQpWLFD�H�D�VHOHomR�GD
OLQKDJHP�� (VVD� GLILFXOGDGH� SRGH� VHU� FRQWRUQDGD� FRP� R� XVR� GH� PDUFDGRUHV
PROHFXODUHV�GH�'1$��FRPR�R�5$3'��6&$5��H�PLFURVVDWpOLWHV��RV�TXDLV��TXDQGR
LQWLPDPHQWH�OLJDGRV�DRV�DOHORV�GH�UHVLVWrQFLD��SHUPLWHP�VHOHFLRQDU�DV�OLQKDJHQV
SRU�PHLR�GRV�PDUFDGRUHV��LQGHSHQGHQWHPHQWH�GR�Q~PHUR�GH�DOHORV�GD�SLUkPLGH�
&RP�HVVH�SURFHGLPHQWR�HOLPLQD�VH�D�QHFHVVLGDGH�GH� LQRFXODomR�QD�DYDOLDomR�H
QD�VHOHomR�GH�SODQWDV�SRUWDGRUDV�GH�DOHORV�GH�UHVLVWrQFLD�GH�XP�RX�PDLV�JHQHV�
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9iULRV� DOHORV� GH� UHVLVWrQFLD� Mi� IRUDP� LGHQWLILFDGRV� SRU� PDUFDGRUHV�
SULQFLSDOPHQWH� SDUD� DQWUDFQRVH� �&DVWDQKHLUD� HW� DO ��� ������ $O]DWH�0DULQ� HW� DO��
����F���8P�GRV�DOHORV�PDLV�LPSRUWDQWHV�p�R� &R�����SUHVHQWH�QD�FXOWLYDU�*����
�<RXQJ� HW� DO��� ������� SRU� FRQIHULU� UHVLVWrQFLD� D� WRGDV� DV� UDoDV� LGHQWLILFDGDV� QR
%UDVLO� �5DYD�HW�DO��� �������7KRPD]HOOD� HW� DO ��� ������6DUWRUDWR���������$OpP�GR
&R�����D�*�����SRVVXL�WDPEpP�RV�DOHORV�&R���H�&R�� �<RXQJ�HW�DO����������1R
HQWDQWR��XP�SUREOHPD�SDUD�R�XVR�GHVVD�IRQWH�GH�UHVLVWrQFLD�p�R�IDWR�GH�HOD�QmR
VHU� DGDSWDGD� H� SRVVXLU� YiULRV� IHQyWLSRV� GHVIDYRUiYHLV� VRE� RV� SRQWRV� GH� YLVWD
DJURQ{PLFR� H� FRPHUFLDO�� $VVLP�� p� QHFHVViULR� R� HPSUHJR� GR� UHWURFUX]DPHQWR
SDUD� UHGX]LU� D� IUHTXrQFLD� GRV� DOHORV� GHVIDYRUiYHLV� GD� OLQKDJHP� GRDGRUD�
PDQWHQGR�RV�DOHORV�GH�UHVLVWrQFLD�

'LDQWH� GHVVDV� FRQVLGHUDo}HV�� RV� REMHWLYRV� GHVWH� WUDEDOKR� IRUDP�
LGHQWLILFDU�� HQWUH� OLQKDJHQV� RULXQGDV� GH� XP� SURJUDPD� GH� UHWURFUX]DPHQWRV�
OLQKDJHQV� FRP� SLUkPLGH� GH� DOHORV� GH� UHVLVWrQFLD� j� DQWUDFQRVH�� LGHQWLILFDU
OLQKDJHQV�FRP�GLIHUHQWHV�DOHORV� LQGLYLGXDLV�GH�UHVLVWrQFLD�� VHOHFLRQDU� OLQKDJHQV
TXH� UH~QDP�� DOpP�GD� UHVLVWrQFLD� j� DQWUDFQRVH�� DOWD� SURGXWLYLGDGH�� WLSR� GH� JUmR
&DULRFD��UHVLVWrQFLD�j�PDQFKD�DQJXODU�H�SRUWH�HUHWR�
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����&XOWXUD�GR�IHLMmR�QR�%UDVLO

2�IHLMmR� �3KDVHROXV� YXOJDULV�/���p�XP�GRV� DOLPHQWRV�PDLV� LPSRUWDQWHV
SDUD� D�PDLRULD� GRV� EUDVLOHLURV� SRU� VHU� D� SULQFLSDO� IRQWH� GH� SURWHtQD� H� GH� YDORU
PDLV�DFHVVtYHO��'HYLGR�D�VXD�DPSOD�DGDSWDomR��HOH�p�FXOWLYDGR�H�FRQVXPLGR�HP
WRGR�R�SDtV��VHQGR�XP�GRV�FRPSRQHQWHV�SULQFLSDLV�GD�GLHWD�DOLPHQWDU��'Dt�R�VHX
GHVWDTXH�VRE�R�SRQWR�GH�YLVWD�HFRQ{PLFR�H�SULQFLSDOPHQWH�VRFLDO�

$SHVDU� GD� FXOWXUD� WHU� WRGRV� HVVHV� GHVWDTXHV�� R� FRQVXPR� SHU� FDSLWD� GH
IHLMmR�QR�%UDVLO�UHGX]LX�������QRV�~OWLPRV����DQRV��8PD�GDV�UD]}HV�SDUD�HVVD
UHGXomR� p� D LQVWDELOLGDGH� GH� RIHUWD� H� SUHoR�� HP� FRQVHTXrQFLD� GD� EDL[D
SURGXWLYLGDGH�PpGLD�QDFLRQDO��0HVPR�DVVLP��R�%UDVLO�DLQGD�p�R�PDLRU�SURGXWRU�H
FRQVXPLGRU�PXQGLDO��FRQVLGHUDQGR�D�HVSpFLH� 3KDVHROXV�YXOJDULV��1R�HQWDQWR��D
SURGXomR�QDFLRQDO�QHP�VHPSUH�FRQVHJXH�DWHQGHU�D�GHPDQGD�GR�PHUFDGR�LQWHUQR
D� SRQWR� GH� R� SDtV� VHU� R� VHJXQGR� PDLRU� LPSRUWDGRU� PXQGLDO�� 3DtVHV� YL]LQKRV�
FRPR� D� $UJHQWLQD�� WrP� LQFUHPHQWDGR� D� SURGXomR� YLVDQGR� HVVHQFLDOPHQWH� D
H[SRUWDomR�SDUD�R�%UDVLO��6DQWRV�	�%UDJD��������

8PD�GDV�FDXVDV�GD�EDL[D�SURGXWLYLGDGH�GD�FXOWXUD�H�GD�LQVWDELOLGDGH�GH
RIHUWD� GR� SURGXWR� p� D� RFRUUrQFLD� GH� YiULDV� GRHQoDV�� SULQFLSDOPHQWH� SRUTXH� D
PDLRULD� GDV� FXOWLYDUHV� p� VXVFHWtYHO�� (QWUH� DV� FXOWLYDUHV� XWLOL]DGDV� QR� %UDVLO�� D
PDLRULD� FRUUHVSRQGH� jTXHODV� FRP� WLSR� GH� JUmR� VHPHOKDQWH� DR� GD� FXOWLYDU
&DULRFD��D�TXDO�p�D�PDLV�SUHIHULGD��5DPDOKR�	�$EUHX���������$�FXOWLYDU�&DULRFD
WUDGLFLRQDO��TXH�IRL�XPD�GDV�PDLV�XWLOL]DGDV��p�VXVFHWtYHO�j�PDLRULD�GRV�SDWyJHQRV
LPSRUWDQWHV�

2�(VWDGR�GH�0LQDV�*HUDLV�p�UHVSRQViYHO�SRU�FHUFD�GH�����GD�SURGXomR
QDFLRQDO�GH�IHLMmR��VHQGR�R�VHJXQGR�HVWDGR�PDLRU�SURGXWRU�GR�%UDVLO��FRP�XPD
iUHD� SODQWDGD� GH� DSUR[LPDGDPHQWH� �������� KD� �,%*(�� ������� (QWUHWDQWR�� D
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SURGXWLYLGDGH�PpGLD�GD�FXOWXUD�QHVWH�HVWDGR�HVWi�DR�UHGRU�GH�����NJ�KD�

��� $QWUDFQRVH�GR�IHLMRHLUR

$� DQWUDFQRVH�� FDXVDGD� SHOR� IXQJR� &ROOHWRWULFKXP� OLQGHPXWKLDQXP
�6DFF�� 	� 0DJQXV�� /DPV� 6FULE�� p� XPD� GDV� GRHQoDV� PDLV� JUDYHV� H
HFRQRPLFDPHQWH�LPSRUWDQWHV�GR�IHLMmR�FRPXP� �3KDVHROXV�YXOJDULV�/����DIHWDQGR
DV�FXOWLYDUHV�VXVFHWtYHLV�HP�WRGR�R�PXQGR�H�HVWDEHOHFHQGR�VH�SUHIHUHQFLDOPHQWH
HP�UHJL}HV�GH�WHPSHUDWXUD�PRGHUDGD�D�IULD�H�FRP�DOWD�XPLGDGH�DPELHQWDO��FRPR
DV�]RQDV�WHPSHUDGDV�H�VXEWURSLFDLV��&KDYHV��������3DVWRU�&RUUDOHV�HW�DO ���������

$V� SHUGDV� RFDVLRQDGDV� SHOD� DQWUDFQRVH� SRGHP� FKHJDU� D� �����
SULQFLSDOPHQWH� TXDQGR� VmR� HPSUHJDGDV� VHPHQWHV� LQIHFWDGDV� GH� FXOWLYDUHV
VXVFHWtYHLV��$OpP�GH�GLPLQXLU�R�UHQGLPHQWR�GD�FXOWXUD��D�DQWUDFQRVH�GHSUHFLD�D
TXDOLGDGH� GR� SURGXWR� SRU� RFDVLRQDU� PDQFKDV� QR� JUmR�� WRUQDQGR�R� LQGHVHMiYHO
SDUD�R�FRQVXPR��&KDYHV��������

(VVD� GRHQoD� SRVVXL� GLVWULEXLomR� DPSOD� H� Mi� IRL� FRQVWDWDGD� HP� YiULRV
SDtVHV�GD�(XURSD��ÈIULFD��$XVWUiOLD��ÈVLD�H�$PpULFDV��1R�%UDVLO��D�DQWUDFQRVH�p
SUHYDOHFHQWH�QRV�SULQFLSDLV�HVWDGRV�SURGXWRUHV��5DYD�HW�DO����������5LR�*UDQGH
GR� 6XO�� 6DQWD� &DWDULQD�� 3DUDQi�� 6mR� 3DXOR�� 0LQDV� *HUDLV�� *RLiV�� %DKLD� H
3HUQDPEXFR�� VHQGR� LPSRUWDQWH� DLQGD� QRV� HVWDGRV� GR� (VStULWR� 6DQWR�� $ODJRDV�
6HUJLSH�H�3DUDtED�

(P� 0LQDV� *HUDLV�� D� DQWUDFQRVH� FDXVD� SHUGDV� FRQVLGHUiYHLV�
SDUWLFXODUPHQWH�QDV� UHJL}HV�6XO�H�=RQD�GD�0DWD��RQGH�DV� FRQGLo}HV�FOLPiWLFDV
IDYRUHFHP�R�GHVHQYROYLPHQWR�GR�IXQJR��9LHLUD���������2�LQFUHPHQWR�GD�FXOWXUD
LUULJDGD� HP� RXWUDV� pSRFDV� GR� DQR�� FRPR� QR� SHUtRGR� GD� ³VHFD´� H� GR� ³RXWRQR�
LQYHUQR´�� WHP� DXPHQWDGR� D� TXDQWLGDGH� GH� LQyFXOR� QR� FDPSR�� HVSHFLDOPHQWH
SRUTXH�R� IHLMmR� YHP� VHQGR�SODQWDGR� QD�PHVPD� iUHD� GH� FXOWXUDV� DQWHULRUHV� H� R
SDWyJHQR� VREUHYLYH� QRV� UHVWRV� FXOWXUDLV�� $OpP� GLVVR�� R� ULVFR� FRP� D� FXOWXUD� p
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DJUDYDGR�SHOR�IDWR�GH�R�SDWyJHQR�VHU�WUDQVPLWLGR�SHOD�VHPHQWH�H�D�PDLRULD�GRV
DJULFXOWRUHV�QmR�DGTXLULUHP�VHPHQWHV�VDGLDV��3DXOD�-U��	�=DPEROLP��������

2� IXQJR� &�� OLQGHPXWKLDQXP� �6DFF�� H� 0DJQXV�� /DPV� �� 6FULE��� DJHQWH
HWLROyJLFR� GD� DQWUDFQRVH�� SHUWHQFH� j GLYLVmR� (XP\FRWD�� VXEGLYLVmR
'HXWHURP\FRWLQD��VHQGR�HVVD�IDVH�DVVH[XDO� �6PLWK���������(P�VXD� IDVH�VH[XDO�
HVVH�IXQJR�p GHQRPLQDGR�*ORPHUHOOD�FLQJXODWD��6WRQHP���6SDXOG��HW�9��6FKUHQN
I�� VS� SKDVHROt�.LPDWL� �.LPDWL� 	� *DOOL�� ������� FODVVLILFDGR� GHQWUR� GD� GLYLVmR
(XP\FRWD��VXEGLYLVmR�$VFRP\FRWtQD��1HVVD�IDVH��R�DSDUHFLPHQWR�GH�QRYDV�UDoDV�
HQWUH�RV�GLYHUVRV�PHFDQLVPRV��SRGH�VHU�SURSRUFLRQDGR�SHOD�UHFRPELQDomR�VH[XDO
�5RFD�0DJDOODQHV��������

$�LQIHFomR�GR�IHLMRHLUR�FRPXP�SHOR�&��OLQGHPXWKLDQXQ��SRGH�SURYRFDU
VLQWRPDV� HP� WRGD� D� SDUWH� DpUHD� GD� SODQWD� �&KDYHV�� ������� 6XUJHP� OHV}HV� GH
WDPDQKRV� YDULDGRV� HP� IROKDV�� KDVWHV�� YDJHQV� H� VHPHQWHV�� 4XDQGR� D� IRQWH� GD
LQIHFomR� p� D VHPHQWH�� RV� SULPHLURV� VLQWRPDV� VmR� OHV}HV� QHFUyWLFDV� QDV� IROKDV
FRWLOHGRQDUHV��$V�OHV}HV�IROLDUHV�RFRUUHP�SULQFLSDOPHQWH�QDV�QHUYXUDV�SULQFLSDLV�
GH� FRU� YHUPHOKR�DODUDQMDGD� j� S~USXUD�� WRUQDQGR�VH�� SRVWHULRUPHQWH�� GH� FRU
HVFXUD�� $� LQIHFomR� SRGH� WDPEpP� RFRUUHU� QD� KDVWH� GD� IROKD�� RQGH�� HP� FDVRV
VHYHURV�� HQIUDTXHFH�D� D� WDO� SRQWR� TXH� D� IROKD� VH� GREUD� QR� VtWLR� GD� OHVmR�� 1DV
YDJHQV�� DV� OHV}HV� DSUHVHQWDP�VH� FRPR� FDQFURV� GHSULPLGRV�� GH� IRUPD
DUUHGRQGDGD��FRP�PDUJHQV�OLJHLUDPHQWH�SURHPLQHQWHV��GHOLPLWDGDV�SRU�XP�DQHO
SUHWR��FRP�ERUGD�ODUDQMD�DYHUPHOKDGD��3DXOD�-U��	�=DPEROLP���������4XDQGR�DV
FRQGLo}HV� DPELHQWDLV� VmR� IDYRUiYHLV�� IRUPD�VH� XPD� PDVVD� GH� HVSRURV� GH
FRORUDomR�URVDGD�QR�FHQWUR�GDV�OHV}HV��9DJHQV�QRYDV�FKHJDP�D�PXUFKDU�H�VHFDU
VH�D�LQIHFomR�IRU�VHYHUD��$�SDUWLU�GDV�YDJHQV��R�IXQJR�SRGH�DWLQJLU�RV�FRWLOpGRQHV
H� R� WHJXPHQWR� GD� VHPHQWH� HP� GHVHQYROYLPHQWR�� $V� VHPHQWHV� LQIHFWDGDV
DSUHVHQWDP�VH� IUHTXHQWHPHQWH� GHVFRORULGDV� H� FRP� OHV}HV� QD� IRUPD� GH� FDQFURV
OLJHLUDPHQWH�GHSULPLGRV��0RKDQ�HW�DO���������

'LYHUVDV�HVWUDWpJLDV�HVWmR�VHQGR�HVWXGDGDV�QR�%UDVLO�H�HP�RXWURV�SDtVHV�
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SURFXUDQGR�PHLRV�HILFD]HV�GH�FRPEDWH�j�DQWUDFQRVH��2�XVR�GH�VHPHQWHV�OLYUHV�GR
SDWyJHQR� p� XPD� GDV� SUiWLFDV� FXOWXUDLV� PDLV� LPSRUWDQWHV� SDUD� R� FRQWUROH� GD
GRHQoD��$�URWDomR�GH�FXOWXUDV�FRP�SODQWDV�QmR�KRVSHGHLUDV�SRU���D���DQRV�FRP
FHUHDLV��SULQFLSDOPHQWH�R�PLOKR��SRGH�UHGX]LU�D�TXDQWLGDGH�GH�LQyFXOR�LQLFLDO�GH
UHVWRV�FXOWXUDLV�LQIHFWDGRV��=DXPH\HU�	�7KRPDV���������3LR�5LEHLUR�	�&KDYHV
�������VXJHULUDP�R�XVR�GH�FXOWLYDUHV�UHVLVWHQWHV�H�R�SODQWLR�GH�VHPHQWHV�VDGLDV
FRPR� PpWRGRV� GH� FRQWUROH� PDLV� HILFLHQWHV� GD� DQWUDFQRVH� SRUTXH� HVWHV
SUDWLFDPHQWH�QmR�RQHUDP�R�FXVWR�GH�SURGXomR��DOpP�GH�FRQWULEXtUHP�SDUD�HYLWDU
R� FRQWUROH� TXtPLFR�� R� TXH� WRUQD� R� IHLMmR� PDLV� FDUR� H� FDXVD� RV� GDQRV� Mi
FRQKHFLGRV�GHYLGR�j�SROXLomR�

����9DULDELOLGDGH�GH�&ROOHWRWULFKXP�OLQGHPXWKLDQXP

2 IXQJR� &�� OLQGHPXWKLDQXP� SRVVXL� DPSOD� YDULDELOLGDGH� HP� UHODomR� j
FDSDFLGDGH� GH� FDXVDU� GRHQoD� HP� YiULDV� FXOWLYDUHV�� 7DO� YDULDELOLGDGH� p
LGHQWLILFDGD� FRPR� GLIHUHQWHV� UDoDV� ILVLROyJLFDV� �5DYD� HW� DO��� ������ 6DUWRUDWR�
������

$�YDULDELOLGDGH�SDWRJrQLFD�GR�IXQJR�QD�$PpULFD�/DWLQD�p�PDLRU�GR�TXH�D
HQFRQWUDGD� QD� ÈIULFD�� (XURSD�� $XVWUiOLD�� (8$� H� &DQDGi�� VHQGR� RV� LVRODGRV
ODWLQR�DPHULFDQRV�RV�PDLV�YLUXOHQWRV��3DVWRU�&RUUDOHV������D��

1R�%UDVLO��.LPDWL�	�*DOOL��������UHODWDUDP�D�RFRUUrQFLD�GDV�UDoDV�$OID�H
0H[LFDQR� ,,� H GH� XPD�QRYD� UDoD�� TXH� SRGHULD� VHU� D� UDoD�'HOWD��2OLYHLUD� HW� DO�
�������UHODWDUDP��SHOD�SULPHLUD�YH]��DV�UDoDV�*DPD��0H[LFDQR���H�%UDVLOHLUR���
DOpP�GH�$OID�H�%HWD��2ODUL�HW��DO���������GHWHFWDUDP��HP�0LQDV�*HUDLV��DV�UDoDV
%$�������$OID���%$�����%UDVLOHLUR�,,� �$OID���%$������ �%UDVLOHLUR����H�%$�������
�� �0H[LFDQR� ,,��� 0HQH]HV� HW� DO� ������� LGHQWLILFDUDP� DV� UDoDV� $OID�� 'HOWD�
(SVLORQ��/DPEGD��&DSD��=HWD��(WD��7HWD�H�08��XWLOL]DQGR�PDWHULDLV�SURYHQLHQWHV
GH����HVWDGRV�EUDVLOHLURV�
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'LDQWH� GD� XWLOL]DomR� GH� GLIHUHQWHV� FRQMXQWRV� GH� FXOWLYDUHV
GLIHUHQFLDGRUDV�SDUD�D� FODVVLILFDomR� GDV� UDoDV�� GHFLGLX�VH�� QR� 3ULPHU�7DOOHU� GH
$QWUDFQRVH� GHO� )ULMRO� HQ� $PpULFD� /DWLQD�� &,$7�� &DOL� �������� SHOD� DGRomR
XQLYHUVDO�GH�XP�FRQMXQWR�GH�FXOWLYDUHV�GLIHUHQFLDGRUHV�H�XPD�QRYD�PHWRGRORJLD
SDUD� D� QRPHQFODWXUD� GH� UDoDV� GR� SDWyJHQR� GD� DQWUDFQRVH�� (VVD� QRYD
QRPHQFODWXUD� p� EDVHDGD� QXP� ³6LVWHPD� %LQiULR´�� XVDQGR� ��� FXOWLYDUHV
GLIHUHQFLDGRUDV� GH� IHLMmR� �GL��� TXH� VmR� LGHQWLILFDGDV� RUGHQDGDPHQWH� SHORV
Q~PHURV� GH� �� D� ���� $� GHVLJQDomR� GH� XP� GDGD� UDoD� p� REWLGD� SHOD� VRPD� GRV
YDORUHV�QXPpULFRV���GL����GH�FDGD�FXOWLYDU�GLIHUHQFLDGRUD�TXH�p�VXVFHWtYHO�D�HVVD
UDoD��7DEHOD����

7$%(/$����&XOWLYDUHV�GLIHUHQFLDGRUDV�GH�3KDVHROXV�YXOJDULV��XWLOL]DGDV�SDUD�D
FODVVLILFDomR�GH�UDoDV�GH�&��OLQGHPXWKLDQXP�SHOR�VLVWHPD�ELQiULR�
�3DVWRU���&RUUDOHV������E��

&XOWLYDUHV�'LIHUHQFLDGRUDV 9DORU�1XPpULFR���GL���
���0LFKHOLWH �
���0LFKLJDQ�'DUN�5HG�.LGQH\ �
���3HUU\�0DUURZ �
���&RUQHOO������ �
���:LGXVD ��
���.DERRQ ��
���0H[LFR���� ��
���3,������� ���
���72 ���
����78 ���
����$%���� ����
����*���� ����
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8WLOL]DQGR� HVVH� SURFHGLPHQWR� GH� LGHQWLILFDomR�� IRUDP� FODVVLILFDGDV� QR
%UDVLO��GH������D�������5DYD�HW�DO���������$QGUDGH�HW�DO���������7KRPD]HOOD�HW
DO���������6DUWRUDWR�������������UDoDV�GLIHUHQWHV����������������������������������
����������������������������������������������������������������������������������
�������������������������������������������������������������������������������
���������������

����0HOKRUDPHQWR�GH�IHLMmR�YLVDQGR�UHVLVWrQFLD�j�DQWUDFQRVH

2� PpWRGR� GH� FRQWUROH� PDLV� SUiWLFR� H� HFRQ{PLFR� GD� DQWUDFQRVH� p� D
XWLOL]DomR�GH�FXOWLYDUHV�UHVLVWHQWHV�H�WHP�VLGR�DPSODPHQWH�XWLOL]DGR�HP�GLYHUVRV
SDtVHV��+i��QR� HQWDQWR�� R�SUREOHPD�GD� GXUDELOLGDGH� GH� XPD� FXOWLYDU� UHVLVWHQWH�
TXDQGR� SRUWDGRUD� GH� DSHQDV� XP� DOHOR� GH� UHVLVWrQFLD�� 8P� H[HPSOR� p� R� TXH
RFRUUHX�FRP�XPD�GDV�SULPHLUDV�FXOWLYDUHV�PHOKRUDGDV�UHVLVWHQWHV��D�&DULRFD����
SRUWDGRUD�GR�DOHOR�$UH� �&R����� ODQoDGD�HP������SHOR� ,QVWLWXWR�$JURQ{PLFR�GH
&DPSLQDV��(VVD�FXOWLYDU�PDQWHYH�VH�UHVLVWHQWH�DSHQDV�SRU�FHUFD�GH�TXDWUR�DQRV�
HP�YiULDV�UHJL}HV�SURGXWRUDV��TXDQGR�QRYD�UDoD�SDWRJrQLFD�IRL�VHOHFLRQDGD�SHOR
XVR� PDLV� H[WHQVLYR� GD� PHVPD� �%DODUGLP� 	� 3DVWRU�&RUUDOHV�� ������
3URYDYHOPHQWH�� FXOWLYDUHV� FRP�YiULRV� DOHORV� GH� UHVLVWrQFLD� GH� JHQHV� GLIHUHQWHV
VHMDP�PDLV�GXUDGRXUDV��.HOO\�	�0LNODV���������2�HQWUDYH�PDLRU�QR�XVR�GHVVD
HVWUDWpJLD�� VH� Gi� SHOD� DPSOD� YDULDELOLGDGH� GR� SDWyJHQR�� 3URS}H�VH� TXH� VHMD
UHDOL]DGR� XP� PRQLWRUDPHQWR� FRQVWDQWH� GD� YDULDELOLGDGH� GR� SDWyJHQR� &�
OLQGHPXWKLDQXP� WHQGR� HP� YLVWD� TXH� QRYDV� UDoDV� WrP� DSUHVHQWDGR� FDSDFLGDGH
SDUD�YHQFHU�D�UHVLVWrQFLD�GH�FXOWLYDUHV�GR�IHLMRHLUR��5DYD�HW�DO���������

$�PDLRULD�GRV�DOHORV�GH�UHVLVWrQFLD�j�DQWUDFQRVH�FRQIHUH�UHVLVWrQFLD�D�XP
JUDQGH� Q~PHUR� GH� UDoDV� H� SRU� LVVR� GLILFXOWD� D� LGHQWLILFDomR� GH� FXOWLYDUHV� RX
OLQKDJHQV�TXH�VmR�SRUWDGRUDV�GR�PHVPR��3DUD�LVVR��VHULD�QHFHVViULR�XWLOL]DU�UDoDV
HVSHFtILFDV�SDUD�D�LGHQWLILFDomR�GD�SUHVHQoD�GHVVHV�DOHORV��HP�XP�GDGR�JHQyWLSR
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GH�IHLMmR��DV�TXDLV�QHP�VHPSUH�VmR�GLVSRQtYHLV�
$OpP� GLVVR�� H[LVWH� XPD�PXOWLSOLFLGDGH� GH� VtPERORV� SDUD� LGHQWLILFDU� RV

JHQHV�GH�UHVLVWrQFLD��9LVDQGR�VLPSOLILFDU�HVVD�VLWXDomR��%DVVHW��������DSUHVHQWD
XPD� QRYD� QRPHQFODWXUD� SDUD� GHVLJQDU� RV� JHQHV� GH� UHVLVWrQFLD� GR� IHLMRHLUR
XVDQGR�R�VtPEROR�&R �GH�&ROOHWRWULFKXP���)RUDP�GHQRPLQDGRV��DWp�R�PRPHQWR�
RV�VHJXLQWHV�DOHORV��&R�� �$���HQFRQWUDGR�QD�FXOWLYDU�DQGLQD�0LFKLJDQ�'DUN�5HG
.LGQH\��&R�� �$UH���HQFRQWUDGR�QDV�GLIHUHQWHV�FXOWLYDUHV�PHVRDPHULFDQDV��FRPR
&RUQHOO��������&R�� �0H[�,��� HQFRQWUDGR�QD� OLQKDJHP�PHVRDPHULFDQD�0p[LFR
����� &R����� XP� DOHOR� DOWHUQDWLYR� SDUD� R� ORFR� &R���� HQFRQWUDGR� QD� OLQKDJHP
PHVRDPHULFDQD� 0p[LFR� ����� &R�� �0H[�,,��� HQFRQWUDGR� QD� FXOWLYDU
GLIHUHQFLDGRUD�72��&R�����XP�DOHOR�DOWHUQDWLYR�SDUD�R�ORFR�&R����HQFRQWUDGR�QD
FXOWLYDU� *����� H� VHOHomR� ������ LGHQWLILFDGR� SRU� <RXQJ� HW� DO � �������� &R����
SUHVHQWH�QD�OLQKDJHP�3,����������LGHQWLILFDGR�SRU�$O]DWH�0DULQ�H�FRODERUDGRUHV
�����D���&R�� �0H[�,,,���HQFRQWUDGR�QDV�FXOWLYDUHV�PHVRDPHULFDQDV�78��*����
H� VHOHomR� ������ &R���� LGHQWLILFDGR� SRU� 6FKZDUW]� HW� DO�� �������� HQFRQWUDGR� QD
FXOWLYDU�GLIHUHQFLDGRUD�PHVRDPHULFDQD�$%������ &R���� LGHQWLILFDGR�SRU�3DVWRU�
&RUUDOHV�HW�DO����������HQFRQWUDGR�QD�FXOWLYDU�GLIHUHQFLDGRUD�*������ FR����DOHOR
UHFHVVLYR�HQFRQWUDGR�QD�FXOWLYDU�$%������ LGHQWLILFDGR�SRU�$O]DWH�0DULQ�HW�DO��
�������&R����LGHQWLILFDGR�SRU�*HIIUR\�HW�DO � ��������SUHVHQWH�QDV�OLQKDJHQV�%$7�
��� H� 3,� �������� H� R� &R����� SUHVHQWH� QD� FXOWLYDU� 2XUR� 1HJUR� �+RQGXUDV� ����
LGHQWLILFDGR�SRU�$O]DWH�0DULQ�HW�DO�������E��

&RPR� Mi� PHQFLRQDGR�� R� FRQWUROH� GD� DQWUDFQRVH� YLD� UHVLVWrQFLD� p
DPSODPHQWH�YLiYHO��SRUTXH�H[LVWHP�YiULRV�JHQHV�LQGHSHQGHQWHV�QR�IHLMmR�H��HP
FDGD�� XP� RX�PDLV� DOHORV� TXH� FRQIHUHP� UHVLVWrQFLD� D� YiULDV� UDoDV� �5DYD� HW� DO��
������ *HIIUR\� HW� DO��� ������ $O]DWH�0DULQ� HW� DO��� ����D�� $O]DWH�0DULQ� HW� DO��
����E���FRPR�SRGH�VHU�REVHUYDGR�QD�7DEHOD���
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7$%(/$����$OHORV�GH�UHVLVWrQFLD�j�DQWUDFQRVH��Q~PHUR�GH�UDoDV�D�TXH�FDGD�DOHOR
FRQIHUH�UHVLVWrQFLD�H�UDoDV�jV�TXDLV�FDGD�DOHOR�FRQIHUH�UHVLVWrQFLD�

$OHOR�GH
UHVLVWrQFLD

1~PHUR
GH�UDoDV�

5HVLVWHQWH�jV�UDoDV�

&R�� �� �����������������������������������������������������
�������������������������������������������������

������������������������
&R�� �� �����������������������������������������������������

����������������������������������������������������
���������

&R�� � �������������������������
&R��� � �
&R�� �� ��������������������������������������������������������

�����������������������������������������������������
�������������������������������������������������

�������������������
&R��� �� ��������������������������������������������������������

�����������������������������������������������������
�������������������������������������������������
�������������������������������������������������

&R��� H�&R��
 ��
 ��������������������������������������������������������
�����������������������������������������������������
�������������������������������������������������

������������������������
&R�� �� ��������������������������������������������������������

�����������������������������������������������������
�������������������������������������������������
��������������������������������������������

&R���H�FR��

 ��

 ��������������������������������������������������������
�����������������������������������������������������
�������������������������������������������������
�������������������������������������������������

&R�� � �
&R��� ��


 ���������������

�FRQVLGHUDQGR�DV����UDoDV�LGHQWLILFDGDV�QR�%UDVLO�DWp������

�H�

(IHLWRV�GRV�DOHORV�&R��� H�&R����SUHVHQWHV�QD�FXOWLYDU�3,����������H�&R�� H
FR����SUHVHQWHV�QD�FXOWLYDU�$%�����FRQVLGHUDGRV�HP�FRQMXQWR��UHVSHFWLYDPHQWH�



6HJXQGR�$O]DWH�0DULQ�HW�DO�������E�
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(P� IXQomR� GD� SHTXHQD� GXUDELOLGDGH� GDV� FXOWLYDUHV� UHVLVWHQWHV� FRP
DSHQDV�XP�DOHOR��XPD�DOWHUQDWLYD�SDUD�DXPHQWDU�D�YLGD�~WLO�GRV�D OHORV�YHUWLFDLV�GH
UHVLVWrQFLD�GH�JHQHV�GLIHUHQWHV�p�D�FRORFDomR�GRV�PHVPRV�HP�XPD�~QLFD�FXOWLYDU�
LVWR�p��FRQVWUXLU�XPD�SLUkPLGH�GH�JHQHV��3HGHUVHQ��������0XQGW��������0XQGW�
������<RXQJ�	�.HOO\������D���<RXQJ�	�.HOO\������E��<RXQJ�	�.HOO\��������

3DUD�D�FRQVWUXomR�GH�XPD�SLUkPLGH�GH�DOHORV�H[LVWHP�GXDV�GLILFXOGDGHV
SULQFLSDLV�� D� SULPHLUD� p� FRQVHJXLU� YiULRV� DOHORV� YHUWLFDLV� GH� UHVLVWrQFLD� H
HILFLHQWHV�SDUD�R�FRQWUROH�GR�SDWyJHQR��QDV�SULQFLSDLV� UHJL}HV� SURGXWRUDV�� 3DUD
GHWHUPLQDU� TXDLV� DOHORV� YHUWLFDLV� VmR� HILFLHQWHV� SDUD� R� FRQWUROH� GD� GRHQoD� HP
XPD�GDGD�UHJLmR��p�QHFHVViULR�ID]HU�XP�OHYDQWDPHQWR�GD�SRSXODomR�GR�SDWyJHQR
H� LGHQWLILFDU� TXDLV� UDoDV� VmR� SUHGRPLQDQWHV�� FRPR� UHDOL]DGR� SRU� 5DYD� HW� DO�
�������� 6DUWRUDWR� ������� H� 7DODPLQL� HW� DO � ������� QDV� SULQFLSDLV� UHJL}HV
EUDVLOHLUDV�SURGXWRUDV�GH�IHLMmR�

$� VHJXQGD� GLILFXOGDGH� SDUD� D� FRQVWUXomR� GH� XPD� SLUkPLGH� GH� JHQHV� p
LGHQWLILFDU� D� SUHVHQoD� GH� GRLV� RX� PDLV� DOHORV� GH� UHVLVWrQFLD� HP� XP� ~QLFR
JHQyWLSR�� (VSHFLILFDPHQWH�� SDUD� R� FRQWUROH� GR� &�� OLQGHPXWKLDQXP�� HP� TXH� RV
SULQFLSDLV� DOHORV� FRQIHUHP� UHVLVWrQFLD� D� XP� JUDQGH� Q~PHUR� GH� UDoDV�� p� HQWmR
QHFHVViULR�XP�FRQMXQWR�GH�UDoDV�GLIHUHQFLDGRUDV�GRV�DOHORV�HP�DSUHoR�SDUD�TXH
HOHV�SRVVDP�VHU� LGHQWLILFDGRV�HP�XP�~QLFR�JHQyWLSR��&RPR�WRGDV�DV�UDoDV�QmR
VmR� GLVSRQtYHLV� SDUD� VHUHP� XVDGDV� FRPR� GLIHUHQFLDGRUDV� GH� JHQHV� H� DOJXPDV
QHP�IRUDP�LGHQWLILFDGDV��p�LPSRVVtYHO�WHU�D�FHUWH]D��GH�IRUPD�UiSLGD��GH�TXH�GRLV
RX� PDLV� DOHORV� RFRUUHP� HP� XP� ~QLFR� JHQyWLSR�� XWLOL]DQGR� RV� SURFHGLPHQWRV
QRUPDLV�GH�JHQpWLFD�SRU�PHLR�GD�LQRFXODomR��<RXQJ�HW�DO ���������

8PD�SRVVtYHO�DOWHUQDWLYD�SDUD�D� VROXomR�GHVVH�SUREOHPD�p� D�PDUFDomR
GRV� GLIHUHQWHV� DOHORV� FRP� PDUFDGRUHV� PROHFXODUHV�� (QWUH� RV� PDUFDGRUHV
PROHFXODUHV�YLiYHLV�GH�VHUHP�HPSUHJDGRV�QR�PHOKRUDPHQWR�GH�SODQWDV��R�5$3'
�5DQGRP� $PSOLILHG� 3RO\PRUSKLF� '1$�� WHP� VH� PRVWUDGR� XP� GRV� PDLV
SURPLVVRUHV��SHOD�UDSLGH]�HP�VH�REWHUHP�RV�UHVXOWDGRV��D�VLPSOLFLGDGH�H�R�FXVWR
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UHODWLYDPHQWH� DFHVVtYHO� �)HUUHLUD� 	� *UDWWDSDJOLD�� ������� 8PD� YDQWDJHP
DGLFLRQDO�SDUD�R�PHOKRUDPHQWR�GR� IHLMmR��YLVDQGR�D�FRQVWUXomR�GH�SLUkPLGH�GH
DOHORV� SDUD� UHVLVWrQFLD� D� DQWUDFQRVH�� p� R� IDWR� GH� D� PDLRULD� GRV� DOHORV� GH
UHVLVWrQFLD� PDLV� LPSRUWDQWHV� Mi� HVWDUHP� PDUFDGRV� H� Mi� KDYHUHP� LQIRUPDo}HV
GLVSRQtYHLV�GRV�SULPHUV TXH�DPSOLILFDP�RV�PDUFDGRUHV��7DEHOD�����$OpP�GLVVR�
YiULRV� SULPHUV GH� 5$3'� Mi� IRUDP� FRQYHUWLGRV� SDUD� 3&5� �3RO\PHUDVH� &KDLQ
5HDFWLRQ��� TXH� p� PXLWR� PDLV� HILFLHQWH�� $VVLP�� WDLV� PDUFDGRUHV�� LQWLPDPHQWH
OLJDGRV� DRV� DOHORV� GH� UHVLVWrQFLD�� SRGHP� VHU� XWLOL]DGRV� SDUD� ID]HU� D� VHOHomR
LQGLUHWD�GRV�PHVPRV��SDUD�SRVWHULRUPHQWH�VHUHP�SLUDPLGDGRV�QXPD�Vy�FXOWLYDU
�6DQWRV�HW�DO���������$O]DWH�0DULQ�HW�DO���������$ZDOH�	�.HOO\��������9DOOHMR�	
.HOO\��������0LNODV�	�.HOO\��������9LJR�HW�DO ���������
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7$%(/$� ���$OHORV� GH� UHVLVWrQFLD� j� DQWUDFQRVH� H� DOJXQV�PDUFDGRUHV� 5$3'� H
6&$5�OLJDGRV�DRV�PHVPRV�

$OHOR�GH
UHVLVWrQFLD

)RQWH 2ULJHP 0DUFDGRU�
WDPDQKR�H�)5�

&R�� 0LFKLJDQ�'DUN�5HG
.LGQH\

$QGLQD 2)����� �����

&R�� &RUQHOO������ 0HVRDPHULFDQD 24����� �����
%������� �����

&R�� 0H[LFR���� 0HVRDPHULFDQD 6HP�UHODWR
&R��� 0H[LFR���� 0HVRDPHULFDQD 6HP�UHODWR
&R�� 72��3�� 0HVRDPHULFDQD $17�72���� �����

2&������ ������
&R��� *������6HO����� 0HVRDPHULFDQD 2$6�����������


6$6��

2/������ �����

&R��� 3,�������� 0HVRDPHULFDQD 2$6����� �����
&R�� *������78��6HO������

2XUR��(6$/����
0HVRDPHULFDQD 2$%���� �����

2)����� ������
&R�� $%���� 0HVRDPHULFDQD 2$+��� �����

2=����� �����
&R�� *���� 0HVRDPHULFDQD 6HP�UHODWR
FR�� $%���� 0HVRDPHULFDQD 2$=����� �����
&R�� %$7�����3,�������� 0HVRDPHULFDQD 2%����� �����


6%��

2$+������ �����

&R��� 2XUR�1HJUR 0HVRDPHULFDQD 6HP�UHODWR
0DUFDGRU�LGHQWLILFDGR�SHOR�SULPHU GH�5$3'�RX�6&$5
��7DPDQKR� HP� SDUHV� GH� EDVHV�� )5 � )UHTXrQFLD� GH� UHFRPELQDomR� �F0��� HQWUH
SDUrQWHVHV�
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&XOWLYDUHV� PHOKRUDGDV� SDUD� D� UHVLVWrQFLD� j� DQWUDFQRVH� Mi� UHSUHVHQWDP
XPD�GDV�SULQFLSDLV� FRQWULEXLo}HV�GRV� SURJUDPDV� GH�PHOKRUDPHQWR� GH� IHLMRHLUR
�3RPSHX��������

2 PHOKRUDPHQWR� DVVLVWLGR� SRU� PDUFDGRUHV�� FRPSDUDGR� DRV� PpWRGRV
FRQYHQFLRQDLV�� RIHUHFH� PDLRU� HILFLrQFLD� H� UDSLGH]�� SULQFLSDOPHQWH� VH� IRUHP
XWLOL]DGRV�PDUFDGRUHV�JHQpWLFRV�HVWUHLWDPHQWH� OLJDGRV�H�IODQTXHDQGR�R�DOHOR�GH
LQWHUHVVH�� UHGX]LQGR� R� Q~PHUR� GRV� H[DXVWLYRV� WHVWHV� GH� SDWRJHQLFLGDGH� H
SULQFLSDOPHQWH�YLDELOL]DQGR�D�FRQVWUXomR�GH�SLUkPLGHV��.HOO\�	�0LNODV��������

1D� REWHQomR� GH� QRYDV� FXOWLYDUHV� UHVLVWHQWHV� j� DQWUDFQRVH�� RXWURV
IHQyWLSRV� GH� LQWHUHVVH� DJURQ{PLFR� WDPEpP�QHFHVVLWDP� VHU� FRQVLGHUDGRV�� (QWUH
HOHV�HVWmR�R�WLSR�GH�JUmRV�DFHLWiYHLV�SHOR�FRQVXPR��FRPR�DTXHOH�VHPHOKDQWH�DR
GD� FXOWLYDU� &DULRFD�� R� KiELWR� GH� FUHVFLPHQWR� SUHIHUHQFLDOPHQWH� DUEXVWLYR�� D
DGDSWDomR� H� D DOWD� SURGXWLYLGDGH�� ,QIHOL]PHQWH�� QR� HQWDQWR�� DV� IRQWHV� GH
UHVLVWrQFLD� HP� JHUDO� VmR� OLQKDJHQV� RX� FXOWLYDUHV� PDO� DGDSWDGDV� jV� FRQGLo}HV
DPELHQWDLV�GD� UHJLmR�H� FRP�YiULRV� IHQyWLSRV� LQGHVHMiYHLV��$VVLP�� DV� IRQWHV� GH
UHVLVWrQFLD� GHYHP� VHU� FUX]DGDV� FRP� D� FXOWLYDU� &DULRFD�� RX� RXWUD� OLQKDJHP
VHPHOKDQWH� GH� DOWR� YDORU� DJURQ{PLFR�� H� WDPEpP� GHYHP� VHU� IHLWRV� DOJXQV
UHWURFUX]DPHQWRV�XWLOL]DQGR�D�&DULRFD�RX�RXWUD�OLQKDJHP�VXSHULRU�FRPR�JHQLWRU
UHFRUUHQWH�

������0DUFDGRUHV�GH�'1$

0DUFDGRUHV�PROHFXODUHV�GH�'1$�GLIHUHQFLDP�GRLV�RX�PDLV�LQGLYtGXRV�H
VmR�KHUGDGRV�JHQHWLFDPHQWH��2V�GLVWLQWRV� WLSRV�GH�PDUFDGRUHV�KRMH�GLVSRQtYHLV
GLIHUHQFLDP�VH�SHOD�WHFQRORJLD�XWLOL]DGD�SDUD�UHYHODU�YDULDELOLGDGH�QR�'1$��2V
SULQFLSDLV� WLSRV� GH� PDUFDGRUHV� PROHFXODUHV� SRGHP� VHU� FODVVLILFDGRV� HP� GRLV
JUXSRV�� FRQIRUPH� D� PHWRGRORJLD� XWLOL]DGD� SDUD� LGHQWLILFi�ORV�� KLEULGDomR� RX
DPSOLILFDomR�GH�'1$�
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(QWUH� RV� LGHQWLILFDGRV� SRU� KLEULGDomR� HVWmR� RV� PDUFDGRUHV� 5)/3
�³5HVWULFWLRQ�)UDJPHQW�/HQJKW�3RO\PRUSKLVP´��H�PLQLVVDWpOLWHV�RX�ORFRV�9175
�³9DULDEOH�1XPEHU�RI�7DQGHP�5HSHDWV´���-i�DTXHOHV�UHYHODGRV�SRU�DPSOLILFDomR
LQFOXHP� RV� PDUFDGRUHV� GRV� WLSRV� �0LODFK�� ������ 3&5� �³3RO\PHUDVH� &KDLQ
5HDFWLRQ´��� 5$3'� �³5DQGRP� $PSOLILHG� 3RO\PRUSKLF� '1$´��� 6&$5
�³6HTXHQFH� &KDUDFWHUL]HG� $PSOLILHG� 5HJLRQV´��� 0LFURVVDWpOLWHV� RX� 665
�³6LQJOH� 6HTXHQFH� 5HSHDW´�� H� $)/3� �³$PSOLILHG� )UDJPHQW� /HQJWK
3RO\PRUSKLVP´��

2V� PDUFDGRUHV� PROHFXODUHV� YrP� VHQGR� XWLOL]DGRV� FRP� GLYHUVDV
ILQDOLGDGHV��FRPR�QD�FRQVWUXomR�GH�PDSDV�JHQpWLFRV��QD�VHOHomR�GH�JHUPRSODVPD
HP� SURJUDPDV� GH� PHOKRUDPHQWR�� SHUPLWLQGR� D� FDUDFWHUL]DomR� GH� GLIHUHQWHV
JHQyWLSRV� �ILQJHUSULQWLQJ��� QR� HVWDEHOHFLPHQWR� GH� ILORJHQLDV�� QD� FORQDJHP� GH
JHQHV� EDVHDGD� HP� PDSD� �³SRVLWLRQDO� FORQLQJ´� RX� ³PDS�EDVHG� FORQLQJ´��� H
SULQFLSDOPHQWH� QD� LGHQWLILFDomR� GH� DOHORV� GH� HIHLWRV� SULQFLSDLV� H� QD� VHOHomR
LQGLUHWD�GRV�LQGLYtGXRV�SRUWDGRUHV�GRV�PHVPRV��3DLQWLQJ��������

$OJXQV� GRV� PDUFDGRUHV� URWLQHLUDPHQWH� XWLOL]DGRV� QRV� SURJUDPDV� GH
PHOKRUDPHQWR�VmR�R�3&5�H�VXD�YDULDQWH�5$3'�

$� WpFQLFD�3&5� IRL�GHVHQYROYLGD� HP������� SRU�.DU\�0XOOLV� �0XOOLV�	
)DOORRQD�� ������ H� FRQVLVWH� QD� DPSOLILFDomR� LQ� YLWUR� GH� IUDJPHQWRV� GH� '1$�
XVDQGR� ROLJRQXFOHRWtGHRV� LQLFLDGRUHV� RX� SULPHUV� GH� VHT�rQFLD� FRQKHFLGD� H
FRPSOHPHQWDUHV�jV�H[WUHPLGDGHV�GR�VHJPHQWR�D�VHU�DPSOLILFDGR��GLUHFLRQDQGR�D
VtQWHVH�GR�'1$�DOYR��HP�FLFORV�UHSHWLGRV��0XOOLV��������

&DGD�FLFOR�GH�DPSOLILFDomR��QD�WpFQLFD�GH�3&5��FRPSUHHQGH�WUrV�HWDSDV�
����GHVQDWXUDomR�GD�PROpFXOD�GH�'1$��FRP� WHPSHUDWXUD� HQWUH����H���� R&�� ���
SDUHDPHQWR��DQHODPHQWR��GRV�SULPHUV�jV�UHJL}HV�FRPSOHPHQWDUHV�QR�'1$�H����
H[WHQVmR�GRV�SULPHUV�SHOD�'1$�SROLPHUDVH��(VWDV�HWDSDV�VmR�UHDOL]DGDV�HP�XP
WHUPRFLFODGRU��TXH�IRUQHFH�DV�WHPSHUDWXUDV�H�UHVSHFWLYRV�WHPSRV�DGHTXDGRV�SDUD
GHVQDWXUDomR�GR�'1$��R�DQHODPHQWR�GRV�SULPHUV�H�D H[WHQVmR�GR�'1$�HP�FDGD
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FLFOR�GH�UHSOLFDomR��GXUDQWH��� D����FLFORV��3DVVRV�%XHQR�	�=DW]��������
$� SDUWLU� GR� 3&5� IRUDP� GHVHQYROYLGDV� RXWUDV� FODVVHV� GH� PDUFDGRUHV

PROHFXODUHV�� FRPR�� SRU� H[HPSOR�� D� GRV� PDUFDGRUHV� 5$3'� �:LOOLDPV� HW� DO�
������� 'LIHUHQWHPHQWH� GR� 3&5�� RV� PDUFDGRUHV� PROHFXODUHV� GR� WLSR� 5$3'
XWLOL]DP� XP� ~QLFR� SULPHU� GH� VHTXrQFLD� DUELWUiULD�� XVXDOPHQWH� GH� RLWR� D� GH]
QXFOHRWtGHRV�

2V�SURGXWRV�GH�DPSOLILFDomR�GR�5$3'�VmR�VHSDUDGRV�SRU� HOHWURIRUHVH�
VHQGR�GHVFRQKHFLGD�D�LGHQWLGDGH�GDV�VHTXrQFLDV�DPSOLILFDGDV��&RQVWLWXHP�VH�GH
DPRVWUDV� GH� IUDJPHQWRV� GH� '1$� GD� HVSpFLH� XWLOL]DGD�� KDYHQGR� D� FKDQFH� GH
UHSURGX]LU�DOJXQV�PLOKDUHV�SRU�HVSpFLH��5DPDOKR�HW�DO����������$VVLP��H[LVWH�D
SRVVLELOLGDGH� GH� VHUHP� HQFRQWUDGRV� DOJXQV� SUy[LPRV� �OLJDGRV�� DR� DOHOR� GH
LQWHUHVVH�� (VVHV� PDUFDGRUHV� QmR� UHTXHUHP� VRQGDV� RX� SUHSDUDomR� GH� ILOWUR� GH
KLEULGDomR�SDUD�LVRODU�EDQGDV�GH�'1$��UHTXHUHP�SHTXHQDV�TXDQWLGDGHV�GH�'1$�
PHQRUHV� FXVWRV� H� WHPSR� QD� REWHQomR� GH� UHVXOWDGRV� �:LOOLDPV� HW� DO ��� �����
(GZDUGV�HW�DO���������$IDQDGRU�HW�DO���������

9iULRV�DXWRUHV�FRQWULEXtUDP�SDUD�GHVHQYROYHU�D�WHRULD�H�DV�HVWUDWpJLDV�GD
VHOHomR�DVVLVWLGD�SRU�PDUFDGRUHV��0$6���2�XVR�GH�PDUFDGRUHV�PROHFXODUHV�HP
SURJUDPDV�GH�LQWURJUHVVmR�YLD�UHWURFUX]DPHQWRV�p�WDOYH]��KRMH��D�DSOLFDomR�PDLV
FRQFUHWD�GD�WHFQRORJLD�GRV�PDUFDGRUHV�PROHFXODUHV�QR�PHOKRUDPHQWR�GH�SODQWDV
�)HUUHLUD�	�*UDWWDSDJOLD��������

$X[LOLDQGR�RV�SURJUDPDV�GH�PHOKRUDPHQWR��RV�PDUFDGRUHV�5$3'� WrP
VLGR� DPSODPHQWH� XWLOL]DGRV� QD� LGHQWLILFDomR� GH� SROLPRUILVPRV� H� GH� DOHORV� GH
UHVLVWrQFLD� D� GRHQoDV� HP� IHLMRHLUR� �.HOO\�� ����� 6DQWRV� HW� DO��� ������.HOO\� 	
0LNODV�� ������ &DVWDQKHLUD� HW� DO��� ������ 6LOYD�� ������� DOIDFH� �3DUDQ� 	
0LFKHOPRUH�� ������ H� WRPDWH� �0DUWLQ� HW� DO��� ������� QD� YLUXOrQFLD� H� GLYHUVLGDGH
JHQpWLFD�HP�&�� OLQGHPXWKLDQXP� �$O]DWH�0DULQ�HW�DO��� ������� H�QD� LGHQWLILFDomR
GH�KtEULGRV�YHUGDGHLURV�HP�IHLMRHLUR��$O]DWH�0DULQ�HW�DO ���������

$� HILFLrQFLD� GD� VHOHomR� DVVLVWLGD� SRU� PDUFDGRUHV� PROHFXODUHV� GR� WLSR
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5$3'�SRGH�VHU�DXPHQWDGD�SHOR�XVR�VLPXOWkQHR�GH�PDUFDGRUHV�HP�DFRSODPHQWR
H� HP� UHSXOVmR�� IRUWHPHQWH� OLJDGRV� H� IODQTXHDQGR� R� DOHOR� GH� LQWHUHVVH�� 6H� HVVH
DOHOR� IRU� GRPLQDQWH�� RV�PDUFDGRUHV� 5$3'� HP� UHSXOVmR� HVWDUmR� SUHVHQWHV� QRV
LQGLYtGXRV�KRPR]LJRWRV�UHFHVVLYRV�RX�KHWHUR]LJRWRV���$O]DWH�0DULQ�HW�DO ��������
+DOH\�HW�DO���������<RXQJ�	�.HOO\��������

2V� SUREOHPDV� LQLFLDLV� GH� UHSHWLELOLGDGH� HQWUH� ODERUDWyULRV�� PRWLYDGRV
SHOD�VHQVLELOLGDGH�GR�5$3'�jV�FRQGLo}HV�GD�UHDomR�GH�DPSOLILFDomR��SRGHP�VHU
VXSHUDGRV�SRU�PHLR�GD�SDGURQL]DomR�GD�WpFQLFD�H�GD�XWLOL]DomR�GH�EDQGDV�IRUWHV�
TXH�VmR�PDLV�HVSHFLILFDPHQWH�DPSOLILFDGDV�SHOR� SULPHU �)HUUHLUD�	�*UDWWDSDJOLD�
������3DLQWLQJ���������$WXDOPHQWH��p�SRVVtYHO�DXPHQWDU�D�UHSHWLELOLGDGH�GH�XP
PDUFDGRU�5$3'�GH�LQWHUHVVH�PDLV�HVSHFtILFR��WUDQVIRUPDQGR�R�HP�XP�3&5��TXH
p� GHQRPLQDGR� 6&$5� �0HORWWR� HW� DO��� ������� 3DUD� LVVR�� p� QHFHVViULR� � LVRODU� R
IUDJPHQWR� GH�5$3'�GH� LQWHUHVVH�� VHTXHQFLi�OR� H� FRQVWUXLU� XP� SDU� GH� SULPHUV
FRP�FHUFD�GH�������EDVHV�TXH�DPSOLILFDP�R�IUDJPHQWR�HP�DSUHoR�

������0HOKRUDPHQWR�SRU�UHWURFUX]DPHQWRV

2�PpWRGR� GH� UHWURFUX]DPHQWR� p� XVDGR� SDUD� D� WUDQVIHUrQFLD� GH� XP� RX
PDLV�DOHORV�GH�LQWHUHVVH�GH�XP�JHQLWRU�GRDGRU�SDUD�XP�JHQLWRU�UHFRUUHQWH��R�TXDO
QRUPDOPHQWH�p�XPD�FXOWLYDU�HOLWH��EHP�DGDSWDGD�H�SRUWDGRUD�GH�YiULRV�IHQyWLSRV
DJURQ{PLFRV� H� FRPHUFLDLV� IDYRUiYHLV�� PDV� TXH� QmR� SRVVXL� UHVLVWrQFLD� �)HKU�
�������2�PpWRGR�SHUPLWH�PDQWHU�DV�TXDOLGDGHV�GH�XPD�ERD�FXOWLYDU��HQTXDQWR�VH
DGLFLRQDP� IHQyWLSRV� GHVHMiYHLV�� WDLV� FRPR� D� UHVLVWrQFLD� D� IDWRUHV� GH� HVWUHVVH
DPELHQWDO� RX� TXDOLGDGH� QXWULFLRQDO� GH� IRQWHV� GH� JHUPRSODVPD� GRPHVWLFDGR� RX
QmR� GRPHVWLFDGR� �5H\HV�9DOGpV�� ������� 2� REMHWLYR� GR� UHWURFUX]DPHQWR� p
UHFXSHUDU� RV� DOHORV� GR� JHQLWRU� UHFRUUHQWH�� DOpP� GDTXHOHV� TXH� HVWmR� VHQGR
WUDQVIHULGRV�GR�SDUHQWDO�GRDGRU�

e� RSRUWXQR� PHQFLRQDU� XPD� FUtWLFD� QRUPDOPHQWH� IHLWD� DR� PpWRGR� GH
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UHWURFUX]DPHQWR��TXH�p�FRQVLGHUDGR�XP�PpWRGR�FRQVHUYDGRU��)HKU��������� ,VVR
LPSOLFD� TXH� XPD� OLQKDJHP� VHOHFLRQDGD� FRP� R� HPSUHJR� GHVVH�PpWRGR� VHUi� QR
Pi[LPR� LJXDO� DR� JHQLWRU� UHFRUUHQWH� Mi� H[LVWHQWH� QR� LQtFLR� GR� SURJUDPD�� FRP
H[FHomR� GR� DOHOR� LQVHULGR�� 3RUWDQWR�� DUJXPHQWD�VH� TXH� FRP� R� WHPSR� JDVWR� QD
UHDOL]DomR� GRV� UHWURFUX]DPHQWRV�� XWLOL]DQGR� RXWURV� PpWRGRV�� SRGHULDP� VHU
REWLGDV� OLQKDJHQV� VXSHULRUHV� DR� JHQLWRU� UHFRUUHQWH�� (QWUHWDQWR�� p� QHFHVViULR
OHPEUDU� TXH� GXUDQWH� D� UHDOL]DomR� GRV� UHWURFUX]DPHQWRV� Ki� D� SRVVLELOLGDGH� GH
VXEVWLWXLomR� GR� JHQLWRU� UHFRUUHQWH� RULJLQDO� SRU� RXWUD� OLQKDJHP� UHFpP
VHOHFLRQDGD��UHGX]LQGR��DVVLP��R�FDUiWHU�FRQVHUYDGRU�GR�PpWRGR��$OpP�GLVVR��R
HPSUHJR� GH� PDLV� GH� XP� JHQLWRU� UHFRUUHQWH� FRQWULEXL� SDUD� DXPHQWDU� D
YDULDELOLGDGH� GDV� SRSXODo}HV� VHJUHJDQWHV�� SRVVLELOLWDQGR� D� VHOHomR� GH
UHFRPELQDQWHV� UHVLVWHQWHV� H� WDPEpP� VXSHULRUHV� DRV� UHFRUUHQWHV� �+DJLZDUD�
������

1R� FDVR� HVSHFtILFR� GD� IRQWH� GH� UHVLVWrQFLD� *������ XPD� GDV� FXOWLYDUHV
XVDGDV�FRPR�GLIHUHQFLDGRUD�QD�LGHQWLILFDomR�GDV�UDoDV�GH�&��OLQGHPXWKLDQXP��HOD
Mi� p� XPD� SLUkPLGH� FRP� WUrV� DOHORV� GRPLQDQWHV� GH� UHVLVWrQFLD� GH� JHQHV
LQGHSHQGHQWHV�� &R���� &R��� H� &R���� VHQGR� TXH� RV� GRLV� SULPHLURV� Mi� IRUDP
LGHQWLILFDGRV�SRU�PDUFDGRUHV�PROHFXODUHV��<RXQJ�	�.HOO\��������<RXQJ�HW�DO ��
������ &DVWDQKHLUD�� HW� DO��� ������ 6LOYD�� ������� 3RUpP�� HVWD� p� XPD� OLQKDJHP� GH
KiELWR� GH� FUHVFLPHQWR� ,9�� VHQVtYHO� DR� IRWRSHUtRGR� H� FRP� JUmRV� YHUPHOKRV� H
EULOKDQWHV�� SRUWDQWR� LQDFHLWiYHO� SDUD� XVR� FRPR� FXOWLYDU� QR� %UDVLO�� $VVLP�� XP
HILFLHQWH� DSURYHLWDPHQWR� GHVVD� IRQWH� GH� UHVLVWrQFLD� p� SRU� PHLR� GR� VHX
FUX]DPHQWR�FRP�JHQLWRUHV�FRP�ERQV�IHQyWLSRV�DJURQ{PLFDV��RV�TXDLV�GHYHP�VHU
HPSUHJDGRV�FRPR�JHQLWRUHV�UHFRUUHQWHV��HP�XP�SURJUDPD�GH�UHWURFUX]DPHQWR��D
ILP�GH�WUDQVIHULU�D�SLUkPLGH�SDUD�SODQWDV�TXH�VHMDP�WDPEpP�VXSHULRUHV��(QWUH�RV
JHQLWRUHV� UHFRUUHQWHV�� VHPSUH� TXH� SRVVtYHO�� GHYHP� VHU� XWLOL]DGDV� IRQWHV� GH
UHVLVWrQFLD�D�3��JULVHROD� D� ILP�GH�DVVRFLDU� UHVLVWrQFLD�DRV�GRLV�SDWyJHQRV�PDLV
LPSRUWDQWHV�QR�6XO�GH�0LQDV�*HUDLV��'XUDQWH� R� SURJUDPD�GH� UHWURFUX]DPHQWR�
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GHYHP�VHU�VHOHFLRQDGDV�DV�SODQWDV�SRUWDGRUDV�GH�GRLV�H�WUrV�DOHORV�GH�UHVLVWrQFLD
DR� &�� OLQGHPXWKLDQXP� H� FRP� UHVLVWrQFLD� D� 3�� JULVHROD�� $� VHOHomR� GHYHUi� VH
EDVHDU�QD�LQRFXODomR��QR�XVR�GH�PDUFDGRUHV�H�QD�VHOHomR�GH�SODQWDV�RX�IDPtOLDV
UHVLVWHQWHV� QD� GHVFHQGrQFLD� GRV� UHWURFUX]DPHQWRV�� DOpP� GD� DYDOLDomR� GH
IHQyWLSRV�DJURQ{PLFRV�H�FRPHUFLDLV�IDYRUiYHLV�
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S����������������
081'7��&��&��3UREDELOLW\�RI�PXWDWLRQ�WR�PXOWLSOH�YLUXOHQFH�DQG�GXUDELOLW\�RI
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UHVLVWDQFH�JHQH�S\UDPLGV��3K\WRSDWKRORJ\��6W��3DXO��Y������Q�����S����������
0DU�������
081'7��&��&��3UREDELOLW\�RI�PXWDWLRQ�WR�PXOWLSOH�YLUXOHQFH�DQG�GXUDELOLW\�RI
UHVLVWDQFH�JHQH�S\UDPLGV��IXUWKHU�FRPPHQWV��3K\WRSDWKRORJ\��6W��3DXO��Y�����
Q�����S�����������0DU�������
2/$5,��/���9,(,5$��&���:,/.,1621��5��(��3K\VLRORJLF�UDFHV�RI
&ROOHWRWULFKXP�OLQGHPXWKLDQXP�LQ�WKH�VWDWH�RI�0LQDV�*HUDLV��%UD]LO��3ODQW
'LVHDVH�5HSRUWHU��6W��3DXO��Y������Q������S�����������2FW�������
2/,9(,5$��(��$���$1781(6��,��)���&267$��-��*��&��5DoDV�ILVLROyJLFDV�GH
&ROOHWRWULFKXP�OLQGHPXWKLDQXP�LGHQWLILFDGDV�QR�5LR�*UDQGH�GR�6XO�H�HP6DQWD�&DWDULQD�GH������D������3HORWDV��,3($6����������S�
3$,17,1*��.��0HDVXULQJ�JHQHWLF�YDULDWLRQ�XVLQJ�PROHFXODU�PDUNHUV�
,QWHUQDWLRQDO�3ODQW�JHQHWLF�5HVRXUFH��5RPD��%UDLQ�)RUG�/OR\G�����������S�
3$5$1��/���0,&+(/025(��5��:��'HYHORSPHQW�RI�UHOLDEOH�3&5�EDVHG
PDUNHUV�OLQNHG�WR�GRZQ\�PLOGHZ�UHVLVWDQFH�JHQHV�LQ�OHWWXFH��7KHRUHWLFDO�DQG
$SSOLHG�*HQHWLFV��%HUOLQ��Y������Q�����S�����������6HSW�������
3$6626�%8(12��0��5���=$7=��0��$��$�WpFQLFD�GH�3&5�H�VXDV�DSOLFDo}HV�HP
GRHQoDV�JHQpWLFDV�KXPDQDV��,Q��/$5$��)��-��6���2UJ����+LEULGDomR�GH�iFLGRV
QXFOpLFRV��5LEHLUmR�3UHWR��6RFLHGDGH�%UDVLOHLUD�GH�*HQpWLFD��������S��������
3$6725�&255$/(6��0��$��5HFRPHQGDFLRQHV�\�DFXHUGRV�GHO�SULPHU�WDOOHU�GH
OD�DQWUDFQRVLV�HQ�$PpULFD�/DWLQD��,Q��3$6725�&255$/(6��0��$���(G����/D
DQWUDFQRVLV�GHO�IULMRO�FRP~P��3KDVHROXV�YXOJDULV��HP�$PpULFD�/DWLQD��&DOL�
&,$7������E��S������������'RFXPHQWR�'H�7UDEDMR�������
3$6725�&255$/(6��0��$��9DULDFLyQ�SDWRJHQLFD�GH�&ROOHWRWULFKXP
OLQGHPXWKLDQXP HO�DJHQWH�FDXVDO�GH�OD�DQWUDFQRVLV�GHO�IUtMRO�\�XQD�SURSXHVWD�SDUD
VX�HVWDQGDUL]DFLyQ��,Q��3$6725�&255$/(6��0��$���(G����/D�DQWUDFQRVLV�GHO
IULMRO�FRP~P��3KDVHROXV�YXOJDULV��HP�$PpULFD�/DWLQD��&DOL��&,$7������D��S�
����������'RFXPHQWR�'H�7UDEDMR�������
3$6725�&255$/(6��0��3���(5$=2��2��$���(675$'$��(��/����6,1*+��6�
3��,QKHULWDQFH�RI�DQWKUDFQRVH�UHVLVWDQFH�LQ�FRPPRQ�EHDQ�DFFHVVLRQ�*�����
3ODQW�'LVHDVH� 6W��3DXO��Y������Q������S�����������2FW�������
3$6725�&255$/(6��0��3���272<$��0��0���02/,1$��$����6,1*+��6��3�
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5HVLVWDQFH�WR�&ROOHWRWULFKXP�OLQGHPXWKLDQXP�LVRODWHV�IURP�0LGGOH�$PHULFD
DQG�$QGHDQ�6RXWK�$PHULFD�LQ�GLIIHUHQW�FRPPRQ�EHDQ�UDFHV��3ODQW�'LVHDVH��6W�
3DXO��Y������Q�����S���������-DQ�������
3$8/$�-5���7��-���=$0%25/,0��/��'RHQoDV��,Q��9,(,5$��&���3$8/$�-5��7�
-���%25e0��$���(G���)HLMmR� DVSHFWRV�JHUDLV�H�FXOWXUD�QR�(VWDGR�GH�0LQDV�
9LoRVD��8)9��������S����������
3('(56(1��:��/��3\UDPLGLQJ�PDMRU�UHVLVWDQFH�JHQHV�IRU�UHVLVWDQFH�WR
PDLQWDLQ�UHVLGXDO�HIIHFWV��$QQXDO�5HYLHZ�3K\WRSDWKRORJ\��3DOR�$OWR��Y������S
��������������
3,2�5,%(,52��*���&+$9(6��*��0���(VWXGRV�VREUH�D�YDULDELOLGDGH�GH�LVRODGRV
H�FXOWXUDV�PRQRVSyULFDV�GH�&ROOHWRULFKXP�OLQGHPXWKLDQXP �6DFF��	�0DJQ���
6FULE��([SHULHQWLDH��9LoRVD��Y������Q�����S���������IHY������
3203(8��$��6���)HLMDR��,Q��)85/$1,��$��0��&���9,(*$6��*��3���(G���2
PHOKRUDPHQWR�GH�SODQWDV�QR�LQVWLWXWR�DJURQ{PLFR��9LoRVD��8)9������������
���S�
5$9$��&��$���385&+,2��$��)���6$5725$72��$��&DUDFWHUL]DomR�GH
SDWyWLSRV�GH�&ROOHWRWULFKXP�OLQGHPXWKLDQXP�TXH�RFRUUHP�HP�DOJXPDV�UHJL}HV
SURGXWRUDV�GH�IHLMRHLUR�FRPXP��)LWRSDWRORJLD�%UDVLOHLUD��%UDVtOLD��Y������Q����
S�����������MXQ�������
5$0$/+2��0��$��3���$%5(8��$��)��%��&XOWLYDUHV��,Q��9,(,5$��&���3$8/$
-5��7��-���%25e0��$���(G���)HLMmR� $VSHFWRV�JHUDLV�H�FXOWXUD�QR�(VWDGR�GH
0LQDV��9LoRVD��8)9��������S����������
5$0$/+2��0��$��3���6$1726��-��%��GRV���3,172��&��%��3��*HQpWLFD�QD
DJURSHFXiULD� ���HG��6mR�3DXOR��*ORER������������S�
5(<,(6�9$/'e6��0��+��$ PRGHO�IRU�PDUNHU�EDVHG�VHOHFWLRQ�LQ�JHQH
LQWURJUHVVLRQ�EUHHGLQJ�SURJUDPV��&URS�6FLHQFH��0DGLVRQ��Y������Q�����S��������
-DQ��)HE�������
52&$�0$*$//$1(6��0��*��$VSHFWRV�FLWROyJLFRV�GD�YDULDELOLGDGH
JHQpWLFD�HP�*ORPHUHOOD�FLQJXODWD �6WRQHP����6SDXOG�	�6FKUHQFN�I��VS�
3KDVHROL �&ROOHWRWULFKXP�OLQGHPXWKLDQXP �6DFF��	�0DJQ��6FULEQHU����������
S��'LVVHUWDomR��0HVWUDGR�HP�*HQpWLFD�H�0HOKRUDPHQWR�GH�3ODQWDV��±
8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV��/DYUDV��0*�
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6$5725$72��$��'HWHUPLQDomR�GD�YDULDELOLGDGH�SDWRJrQLFD�GR�IXQJR
&ROOHWRWULFKXP�OLQGHPXWKLDQXP �6DFF���6FULE��,Q��&21*5(662�1$&,21$/
'(�3(648,6$�'(�)(,-­2������������9LoRVD� $QDLV��� 9LoRVD��8)9��������S�
��������
6$1726��-��%��GRV��&$67$1+(,5$��$��/��0���0(/2��/��&��(PSUHJR�GH
PDUFDGRUHV�5$3'�QD�LGHQWLILFDomR�GH�DOHORV�GH�UHVLVWrQFLD�D�DQWUDFQRVH�QR
IHLMmR��,Q��5(81,­2�1$&,21$/�'(�3(648,6$�'(�)(,-­2�����������
*RLkQLD��5HVXPRV��� *RLkQLD��(0%5$3$�&13$)��������Y�����S����������
6$1726��0��/��GRV��%5$*$��0��-��$VSHFWRV�(FRQ{PLFRV��,Q��9,(,5$��&��
3$8/$�-5����7��-��GH��%25e0��$���(G����)HLMmR���DVSHFWRV�JHUDLV�H�FXOWXUD�QR
(VWDGR�GH�0LQDV��9LoRVD��(GLWRUD�8)9��������S��������
6&+:$57=��+��)���3$6725�&255$/(6��0��$���6,1*+��6��3��1HZ�VRXUFHV
RI�UHVLVWDQFH�WR�DQWKUDFQRVH�DQG�DQJXODU�OHDI�VSRW�RI�EHDQV��3KDVHROXV�YXOJDULV��
(XSK\WLFD��:DJHQLQJHQ��Y������Q�����S�����������0DU�������
6,/9$��0��9��GD��,GHQWLILFDomR�GH�PDUFDGRUHV�5$3'�OLJDGR�DR�DOHOR�&R��
GH�UHVLVWrQFLD�GR�IHLMmR�DR�DJHQWH�FDXVDO�GD�DQWUDFQRVH�����������S�
'LVVHUWDomR��0HVWUDGR�HP�*HQpWLFD�H�0HOKRUDPHQWR�GH�3ODQWDV��±�8QLYHUVLGDGH
)HGHUDO�GH�/DYUDV��/DYUDV��0*�
60,7+��*��0��%RWkQLFD�&ULSWRJkPLFD�����HG��/LVERD��)XQGDomR�&DORXVWH
*XOEHQNLDQ��������Y����
7$/$0,1,��9���628=$��(��$���32==$��(��$���)(51$1'(6��)��5��
,6+,.$:$��)��+��,GHQWLILFDomR�GH�UDoDV�GH�&ROOHWRWULFKXP�OLQGHPXWKLDQXP GH
GLIHUHQWHV�UHJL}HV�SURGXWRUDV�GH�IHLMmR�FRPXP�HP�0LQDV�*HUDLV�,Q�
&21*5(662�1$&,21$/�'(�3(648,6$�'(�)(,-­2������������9LoRVD�
$QDLV�����9LoRVD��8)9��������S����������
7+20$=(//$��&���*21d$/9(6�9,',*$/��0��&���9,'$��-��%���9,',*$/
),/+2��3��6���5,02/',��)��,GHQWLILFDWLRQ�RI�&ROOHWRWULFKXP�OLQGHPXWKLDQXP
UDFHV�LQ�3KDVHROXV�YXOJDULV /��$QQXDO�5HSRUW�RI�WKH�%HDQ�,PSURYHPHQW
&RRSHUDWLYH��)RUW�&ROOLQV��Y������S��������������
9$//(-2�9���.(//<��-��'��'HYHORSPHQW�RI�D�6&$5�PDUNHU�OLQNHG�WR�&R��
ORFXV�LQ�FRPPRQ�EHDQ��$QQXDO�5HSRUW�RI�WKH�%HDQ�,PSURYHPHQW
&RRSHUDWLYH� )RUW�&ROOLQV��Y������S����������������
9,(,5$��&��'RHQoDV�H�SUDJDV�GR�IHLMRHLUR��9LoRVD��8)9������������S�
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9,*2��%��0��GH���52'5,*8(=��&���3$f('$�$���*,5$/'(=��5��
)(55(,5$��-��-��'HYHORSPHQW�RI�D�6&$5�PDUNHU�OLQNHG�WR�&R���LQ�FRPPRQ
EHDQ��$QQXDO�5HSRUW�RI�WKH�%HDQ�,PSURYHPHQW�&RRSHUDWLYH��)RUW�&ROOLQV��Y�
����S����������������
<281*��5��$���.(//<��-��'��&KDUDFWHUL]DWLRQ�RI�JHQHWLF�UHVLVWDQFH�WR
&ROOHWRWULFKXP�,LQGHPXWKLDQXP�LQ�FRPPRQ�EHDQ�GLIIHUHQWLDO�FXOWLYDUV��3ODQW
'LVHDVH��6W��3DXO��Y������Q�����S�����������-XQH�����D�
<281*��5��$���.(//<��-��'��*HQH�S\UDPLGLQJ�XVLQJ�PDUNHU�DVVLVWHG
VHOHFWLRQ�IRU�VWDEOH�UHVLVWDQFH�WR�EHDQ�DQWKUDFQRVH��$QQXDO�5HSRUW�RI�WKH�%HDQ
,PSURYHPHQW�&RRSHUDWLYH�)RUW�&ROOLQV��Y������S�������������E�
<281*��5��$���.(//<��-��'��5$3'�PDUNHUV�OLQNHG�WR�WKUHH�PDMRU
DQWKUDFQRVH�UHVLVWDQFH�JHQHV�LQ�FRPPRQ�EHDQ��&URS�6FLHQFH�0DGLVRQ��Y�����
Q�����S�����������0D\�-XQH������
<281*��5��$���0(/2772��0���12'$5,��5��2���.(//<��-��'��0DUNHU�
DVVLVWHG�GLVVHFWLRQ�RI�WKH�ROLJRJHQLF�DQWKUDFQRVH�UHVLVWDQFH�LQ�WKH�FRPPRQ�EHDQ
FXOWLYDU��µ*����¶��7KHRUHWKLFDO�DQG�$SSOLHG�JHQHWLFV�%HUOLQ��Y������Q�����S�
�������-DQ�������
=$80(<(5��:��-���7+20$6��+��5��$�PRQRJUDSKLF�VWXG\�RI�EHDQ�GLVHDVHV
DQG�PHWKRGV�IRU�WKHLU�FRQWURO��:DVKLQJWRQ��86'$�����������S���86'$�
7HFKQLFDO�%XOOHWLQ�������
:,//,$16��-��*���.8%(/,.��$���/,9$.��.��-���5$)$/6.,��$���7,1*(<��6�
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&2167,78,d­2�*(1e7,&$�'(�/,1+$*(16�'(�)(,-­2
48$172�$�5(6,67Ç1&,$�¬�$175$&126(

5(6802
2� XVR� GH� FXOWLYDUHV� GH� IHLMmR� FRP� UHVLVWrQFLD� j� DQWUDFQRVH

�&ROOHWRWULFKXP�OLQGHPXWKLDQXP��p�XP�GRV�PHLRV�GH�FRQWUROH�PDLV�HIHWLYR�GHVVD
GRHQoD��(P�IXQomR�GD�SHTXHQD�GXUDELOLGDGH�GDV�FXOWLYDUHV�FRP�DSHQDV�XP�DOHOR
GH�UHVLVWrQFLD��XPD�DOWHUQDWLYD�SDUD�DXPHQWDU�D�YLGD�~WLO�GRV�DOHORV�YHUWLFDLV�GH
UHVLVWrQFLD�GH�JHQHV�GLIHUHQWHV�p�D�FRORFDomR�GRV�PHVPRV�HP�XPD�~QLFD�FXOWLYDU�
LVWR�p��FRQVWUXLU�XPD�SLUkPLGH�GH�DOHORV�GH�UHVLVWrQFLD��6HQGR�DVVLP��RV�REMHWLYRV
GHVVH�WUDEDOKR�IRUDP�LGHQWLILFDU�D�FRQVWLWXLomR�JHQpWLFD�GH�OLQKDJHQV�TXDQWR�DRV
DOHORV�GH�UHVLVWrQFLD�j�DQWUDFQRVH�SDUD�D�VHOHomR�GH�OLQKDJHQV�FRP�SLUkPLGH�GH
DOHORV� GH� UHVLVWrQFLD� H� WDPEpP� SRUWDGRUDV� DSHQDV� GR� DOHOR� &R���� )RUDP
XWLOL]DGDV� ���� OLQKDJHQV� REWLGDV� GR� SURJUDPD� GH� UHWURFUX]DPHQWRV� HQWUH� R
JHQLWRU�GRDGRU�*������SRUWDGRU�GH�WUrV�DOHORV�GH�UHVLVWrQFLD�j�DQWUDFQRVH�� &R����
&R�� H�&R�����H�RV�JHQLWRUHV�UHFRUUHQWHV�(6$/�����H�&,�����TXH�SRVVXHP�ERDV
FDUDFWHUtVWLFDV� DJURQ{PLFDV�� (VVDV� OLQKDJHQV� IRUDP� LQRFXODGDV� FRP� WUrV� UDoDV
������������H�����GR�SDWyJHQR��3DUD�YHULILFDU�D�SUHVHQoD�GH�SLUkPLGH�GH�DOHORV
GH�UHVLVWrQFLD�j�DQWUDFQRVH�HP�OLQKDJHQV�TXH�SRVVXHP�R� &R�����IRUDP�XWLOL]DGRV
GRLV�PDUFDGRUHV�5$3'�OLJDGRV�DR�DOHOR�&R����DPSOLILFDGRV�SHORV�SULPHUV 23)
��� H�23$%�����$� SLUkPLGH� HQYROYHQGR�R� &R�� H� R�&R�� IRL� LGHQWLILFDGD� SRU
PHLR�GDV�LQRFXODo}HV��)RUDP�LGHQWLILFDGDV����OLQKDJHQV�UHVLVWHQWHV�j�UDoD������
GHYLGR�j�SUHVHQoD�GR�DOHOR�&R�����1HVVDV�OLQKDJHQV�QmR�IRL�SRVVtYHO�YHULILFDU�D
SUHVHQoD� GR� DOHOR� &R���� 3RU� PHLR� GD� DQiOLVH� 5$3'� HP� ��� GHVVDV� OLQKDJHQV�
VHOHFLRQDGDV�FRP�EDVH�HP�FDUDFWHUtVWLFDV�DJURQ{PLFDV��IRL�YHULILFDGR�TXH�WRGDV
VmR� SRUWDGRUDV� WDPEpP� GR� DOHOR� &R���� SRUWDQWR� SRVVXLQGR� XPD� SLUkPLGH� FRP
SHOR� PHQRV� GRLV� DOHORV� GH� UHVLVWrQFLD� j� DQWUDFQRVH� �&R��� H� &R����� &RP� RV
UHVXOWDGRV� GDV� LQRFXODo}HV� FRP� DV� UDoDV� ����� H� ���� QDV� OLQKDJHQV� TXH� QmR
SRVVXHP� R� &R����� IRUDP� LGHQWLILFDGDV� OLQKDJHQV� VHP� QHQKXP� DOHOR� GH
UHVLVWrQFLD�� FRP� R� DOHOR� &R�� VRPHQWH�� FRP� R� DOHOR� &R�� VRPHQWH� H� WDPEpP
OLQKDJHQV�FRP�D�SLUkPLGH�&R�� H�&R����$V�OLQKDJHQV�FRP�SLUkPLGH�GH�DOHORV�GH
UHVLVWrQFLD� j� DQWUDFQRVH� SRGHP� VHU� XWLOL]DGDV� FRPR� QRYDV� FXOWLYDUHV� GH� IHLMmR
FDVR� WHQKDP� FDUDFWHUtVWLFDV� DJURQ{PLFDV� GHVHMiYHLV�� H� DV� GHPDLV� OLQKDJHQV
UHVLVWHQWHV� j� DQWUDFQRVH� SRGHP� VHU� XWLOL]DGDV� FRP� RXWUDV� ILQDOLGDGHV� QR
PHOKRUDPHQWR� GH� SODQWDV�� FRPR� QD� UHDOL]DomR� GH� QRYRV� FUX]DPHQWRV� H� QD
LGHQWLILFDomR�GH�PDUFDGRUHV�PROHFXODUHV�OLJDGRV�DR�DOHOR�&R���
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*(1(7,&�&2167,787,216�2)�&20020�%($1�/,1(6
)25�7+(�5(6,67$1&(�72�$17+5$&126(

$%675$&7

&RPPRP� EHDQ� FXOWLYDUV� UHVLVWDQW� WR� DQWKUDFQRVH� �&ROOHWRWULFKXP
OLQGHPXWKLDQXP��LV�RQH�RI�WKH�PRVW�HIIHFWLYH�ZD\�WR�FRQWURO�WKLV�GLVHDVH��'XH�WR
WKH� VKRUWHU� OLIH� RI� FXOWLYDUV� ZLWK� RQO\� RQH� UHVLVWDQW� DOOHOH�� DQ� DOWHUQDWLYH� IRU
LQFUHDVLQJ� WKH� UHVLVWDQW� OLIH� RI� WKH� YHUWLFDO� DOOHOHV� LV� WR� EXLOG� D� S\UDPLG� RI
GLIIHUHQW�JHQHV��7KH�REMHFWLYHV�RI�WKLV�UHVHDUFK�ZHUH�WR�LGHQWLI\�WKH�JHQRW\SHV�RI
OLQHV�IRU�DQWKUDFQRVH�UHVLVWDQFH��DLPLQJ�WR�VHOHFW�D�S\UDPLG�RI�JHQHV�DQG�DOVR�WR
LGHQWLI\� OLQHV� FDUU\LQJ� RQO\� WKH� &R�� DOOHOH�� 7ZR� KXQGUHG� DQG� ILIW\� VL[� OLQHV
VHOHFWHG� IURP�D� EDFNFURVV� EHWZHHQ� WKH� GRQRU� SDUHQW�*����� OLQH�� FDUULQJ� WKUHH
UHVLVWDQW�DOOHOHV��&R�����&R�� DQG�&R����DQG�WKH�UHFXUUHQW�SDUHQWV�(6$/�����DQG
&,�����ZKLFK�KDYH� LPSURYHG�DJURQRPLF�SKHQRW\SHV�ZHUH�HYDOXDWHG��7KH� OLQHV
ZHUH�LQRFXODWHG�ZLWK�WKUHH�SDWKRJHQ�UDFHV�������������DQG������$PRQJ�WKH�OLQHV
FDUU\LQJ� WKH� &R��� DOOHOH�� WKRVH� ZLWK� D� S\UDPLG� ZHUH� LGHQWLILHG� WKURXJK� WKH
5$3'�PDUNHUV�RI�WKH�&R�� DOOHOH��DPSOLILHG�E\�WKH�SULPHUV 23)����DQG�23$%
���� 7ZHQW\� QLQH� OLQHV�ZHUH� UHVLVWDQW� WR� ����� UDFH�� GXH� WR� WKH� &R��� DOOHOH�� ,Q
WKHVH�OLQHV�WKH�&R���DOOHOH�ZDV�QRW�LGHQWLILHG�EHFDXVH�LW�KDV�QRW�EHHQ�PDUNHG�\HW�
)LIWHHQ�RXW�RI� WKHVH���� OLQHV�ZHUH�DOVR�FDUU\LQJ� WKH� &R�� DOOHOH�� WKHUHIRUH� WKH\
DUH�D�S\UDPLG�ZLWK�DW�OHDVW�WZR�UHVLVWDQW�DOOHOHV��&R��� DQG�&R�����/LQHV�ZLWKRXW
WKH�&R��� DOOHOH��ZKHQ�LQRFXODWHG�ZLWK�WKH������DQG����UDFHV��DOORZHG�WR�LGHQWLI\
VXVFHSWLEOHV�OLQHV��VRPH�ZLWK�WKH�&R�� DOOHOH��RWKHUV�ZLWK�WKH�&R�� DOOHOH�DQG�VWLOO
RWKHUV�ZLWK�D�S\UDPLG�RI�&R�� DQG�&R���DOOHOHV��7KHVH�S\UDPLGV�ZHUH�LGHQWLILHG
E\� LQRFXODWLRQV�� 7KH� S\UDPLG� OLQHV� ZLWK� LPSURYHG� SKHQRW\SHV� IRU� WKH� RWKHU
DJURQRPLF�WUDLWV�PD\�EHFRPH�QHZ�FXOWLYDUV��/LQHV�ZLWK�NQRZQ�JHQRW\SHV�IRU�WKH
DQWKUDFQRVH�UHVLVWDQFH�FDQ�EH�XVHG� LQ�EUHHGLQJ�SURJUDPV� WR� LGHQWLI\�PROHFXODU
PDUNHUV�OLQNHG�WR�WKH�&R�� DOOHOH�

_________________

0DMRU�3URIHVVRU���-RmR�%RVFR�GRV�6DQWRV���8)/$
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��,1752'8d­2

2� XVR� GH� FXOWLYDUHV� GH� IHLMmR� FRP� UHVLVWrQFLD� p� XP� GRV� PHLRV� GH
FRQWUROH�PDLV� HILFLHQWHV� FRQWUD� D� DQWUDFQRVH�� SULQFLSDOPHQWH� SRU� QmR� RQHUDU� R
FXVWR�GH�SURGXomR��DOpP�GH�FRQWULEXLU�SDUD�HYLWDU�R�FRQWUROH�TXtPLFR��TXH�FDXVD
JUDQGHV�GDQRV�DR�PHLR�DPELHQWH�

([LVWHP�YiULRV�JHQHV�LQGHSHQGHQWHV�H��HP�FDGD��XP�RX�PDLV�DOHORV�TXH
FRQIHUHP� UHVLVWrQFLD� D� YiULDV� UDoDV� �3DVWRU�&RUUDOHV� HW� DO ��� ������ <RXQJ� 	
.HOO\���������R�TXH� WRUQD�SRVVtYHO�R�GHVHQYROYLPHQWR�GH�FXOWLYDUHV�UHVLVWHQWHV
FRP� GRLV� RX�PDLV� DOHORV� GH� JHQHV� GLIHUHQWHV�� LVWR� p�� XPD� SLUkPLGH� GH� DOHORV�
(VVD�p�FRQVLGHUDGD�XPD�DOWHUQDWLYD�HILFLHQWH�SDUD�DXPHQWDU�D�YLGD�~WLO�GRV�DOHORV
GH� UHVLVWrQFLD�� RV� TXDLV� SURWHJHP� DV� FXOWLYDUHV� SRU� SRXFRV� DQRV� TXDQGR
XWLOL]DGRV�LVRODGDPHQWH��FRPR�RFRUUHX�FRP�D�FXOWLYDU�&DULRFD�����SRUWDGRUD�GR
DOHOR�&R�� �%DODUGLP�	�3DVWRU�&RUUDOHV��������.HOO\�	�0LNODV��������

3DUD�D�FRQVWUXomR�GD�SLUkPLGH��XPD�GLILFXOGDGH�p�D�QmR�GLVSRQLELOLGDGH
GH�XP�FRQMXQWR�GH�UDoDV�TXH�SHUPLWD� LGHQWLILFDU� WRGRV�RV�DOHORV�GH� UHVLVWrQFLD
TXH�YHQKDP�D�VHU�SLUDPLGDGRV�HP�XPD�~QLFD�OLQKDJHP��'HSHQGHQGR�GR�Q~PHUR
GH� DOHORV� GD� SLUkPLGH�� DOJXPDV� UDoDV� QHP� PHVPR� IRUDP� DLQGD� LGHQWLILFDGDV�
LPSRVVLELOLWDQGR��DVVLP��R�FRQKHFLPHQWR�GD�FRQVWLWXLomR�JHQpWLFD�H�D�VHOHomR�GD
OLQKDJHP�� (VVD� GLILFXOGDGH� SRGH� VHU� FRQWRUQDGD� FRP� R� XVR� GH� PDUFDGRUHV
PROHFXODUHV�GH�'1$�FRPR�R�5$3'��RV�TXDLV��TXDQGR�LQWLPDPHQWH�OLJDGRV�DRV
DOHORV� GH� UHVLVWrQFLD�� SHUPLWHP� VHOHFLRQDU� DV� OLQKDJHQV� SRU� PHLR� GRV
PDUFDGRUHV��LQGHSHQGHQWHPHQWH�GR�Q~PHUR�GH�DOHORV�GD�SLUkPLGH��HOLPLQDQGR�D
QHFHVVLGDGH� GH� LQRFXODomR��9iULRV� DOHORV� GH� UHVLVWrQFLD� Mi� IRUDP� LGHQWLILFDGRV
SRU� PDUFDGRUHV� �&DVWDQKHLUD� HW� DO ��� ������ 6LOYD�� ������� 8P� GRV� DOHORV� PDLV
LPSRUWDQWHV� p� R� &R����� SUHVHQWH� QD� FXOWLYDU� *����� �<RXQJ� HW� DO ��� ������� SRU
FRQIHULU�UHVLVWrQFLD�D�WRGDV�DV�UDoDV�LGHQWLILFDGDV�QR�%UDVLO��5DYD�HW�DO����������$
FXOWLYDU�*�����SRVVXL��DOpP�GR�&R�����PDLV�GRLV�DOHORV�GH�UHVLVWrQFLD��R�&R�� H
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R�&R�� �<RXQJ�HW�DO���������
$SHVDU� GD� JUDQGH� TXDQWLGDGH� GH� LQIRUPDo}HV� QD� OLWHUDWXUD� VREUH� RV

GLIHUHQWHV� DOHORV� GH� UHVLVWrQFLD�� HVWDV� VmR� HVFDVVDV� FRP� UHODomR� DR� &R����8PD
GDV� FDXVDV� GHVVD� HVFDVVH]� GH� LQIRUPDo}HV� p� R� IDWR� GH� HVVH� DOHOR� WHU� VLGR
RULJLQDOPHQWH�LGHQWLILFDGR�QD�FXOWLYDU�*������MXQWDPHQWH�FRP�R� &R�����R�TXDO
FRQIHUH�UHVLVWrQFLD�D�XP�Q~PHUR�PXLWR�JUDQGH�GH�UDoDV�H�SUDWLFDPHQWH�HQFREUH
R�VHX�HIHLWR��3DVWRU�&RUUDOHV�HW�DO���������

(PERUD�D�FXOWLYDU�*�����QmR�VHMD�DGDSWDGD�H�VHMD�SRUWDGRUD�GH�YiULRV
IHQyWLSRV� LQGHVHMiYHLV�� XP� HILFLHQWH� DSURYHLWDPHQWR� GRV� DOHORV� GH� UHVLVWrQFLD
QHOD� SUHVHQWHV� SRGH� VHU� FRQVHJXLGR� DWUDYpV� GR� VHX� FUX]DPHQWR� FRP� JHQLWRUHV
DJURQRPLFDPHQWH� VXSHULRUHV�� RV� TXDLV� GHYHP� VHU� XWLOL]DGRV� FRPR� UHFRUUHQWHV
HP�XP�SURJUDPD�GH�UHWURFUX]DPHQWR�

'LDQWH� GHVVDV� FRQVLGHUDo}HV�� RV� REMHWLYRV� GHVVH� WUDEDOKR� IRUDP�
��� ,GHQWLILFDU� OLQKDJHQV� SRUWDGRUDV� GH� SLUkPLGH� GH� DOHORV� GH� UHVLVWrQFLD� j
DQWUDFQRVH�� SUHVHQWHV� QD� FXOWLYDU� *������ ��� ,GHQWLILFDU� OLQKDJHQV� SRUWDGRUDV
DSHQDV�GR�DOHOR�&R���
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��0$7(5,$/�(�0e72'26

2V� H[SHULPHQWRV� IRUDP� FRQGX]LGRV� QR� 'HSDUWDPHQWR� GH� %LRORJLD� GD
8)/$�� $� H[WUDomR� GH� '1$� H� D� DQiOLVH� GH� 5$3'� IRUDP� UHDOL]DGDV� QR
/DERUDWyULR�GH�*HQpWLFD�0ROHFXODU��'%,� ��8)/$���2�SUHSDUR�GR� LQyFXOR�H�DV
LQRFXODo}HV� FRP� &�� OLQGHPXWKLDQXP IRUDP� UHDOL]DGRV� QR� /DERUDWyULR� GH
5HVLVWrQFLD�D�'RHQoDV��'%,���8)/$��

����0DWHULDO

)RUDP� XWLOL]DGDV� ���� OLQKDJHQV�� RULXQGDV� GH� XP� SURJUDPD� GH
UHWURFUX]DPHQWRV�YLVDQGR�D�WUDQVIHUrQFLD�GD�SLUkPLGH�GH�DOHORV�GH�UHVLVWrQFLD�j
DQWUDFQRVH�SUHVHQWH�QD�OLQKDJHP�*�����SDUD�OLQKDJHQV�DGDSWDGDV�H�FRP�JUmRV
GR� WLSR� &DULRFD�� VHQGR� ��� GH� XPD� IDPtOLD� VHJUHJDQWH� ) � GR� SULPHLUR
UHWURFUX]DPHQWR� >�*����� ;� (6$/����� ;� (6$/���@� H� ���� GH� WUrV� IDPtOLDV
VHJUHJUDQWHV� )� GR� VHJXQGR� UHWURFUX]DPHQWR� ^>�*����� ;� (6$/����� ;
(6$/���@�;�&,���`�

2� *����� p� XPD� OLQKDJHP� PH[LFDQD� FRP� YiULRV� IHQyWLSRV
GHVIDYRUiYHLV��FRPR�KiELWR�GH�FUHVFLPHQWR�,9��JUmRV�YHUPHOKRV�H�VHQVLELOLGDGH
DR� IRWRSHUtRGR�� SRUpP� HVVD� OLQKDJHP� p� SRUWDGRUD� GH� XPD� SLUkPLGH� GH� DOHORV
�&R����� &R�� H� &R���� TXH� FRQIHUH� UHVLVWrQFLD� D� WRGDV� DV� UDoDV� GH� &�
OLQGHPXWKLDQXP TXH� RFRUUHP� QR� %UDVLO�� $� OLQKDJHP� (6$/���� SRVVXL� DOJXQV
IHQyWLSRV�IDYRUiYHLV�FRPR�KiELWR�GH�FUHVFLPHQWR�WLSR�,,��JUmRV�VHPHOKDQWHV�DR
GD�FXOWLYDU�&DULRFD��UHVLVWrQFLD�D 3��JULVHROD �DJHQWH�FDXVDO�GD�PDQFKD�DQJXODU�
H�p�SRUWDGRUD�GR�DOHOR�&R�� GH�UHVLVWrQFLD�DR &��OLQGHPXWKLDQXP �DJHQWH�FDXVDO
GD�DQWUDFQRVH���-i�D�OLQKDJHP�&,����p�SURYHQLHQWH�GH�XP�SURJUDPD�GH�VHOHomR
UHFRUUHQWH�GD�8)/$�H�VH�GHVWDFD�SHOR�H[FHOHQWH�WLSR�GH�JUmR��VHPHOKDQWH�DR�GD
FXOWLYDU�&DULRFD�
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���� ,GHQWLILFDomR� GDV� OLQKDJHQV� FRP� GLIHUHQWHV� DOHORV� GH� UHVLVWrQFLD� j
DQWUDFQRVH

$V�����OLQKDJHQV�SRGHP�SRVVXLU�XP��GRLV�RX�WUrV�DOHORV�GH�UHVLVWrQFLD
�&R���� &R��� H &R����� SUHVHQWHV� QR� JHQLWRU� GRDGRU� *������ 3DUD� LGHQWLILFDU� D
FRQVWLWXLomR�JHQpWLFD�GDV�OLQKDJHQV�TXDQWR�j�SUHVHQoD�GRV�DOHORV�GH�UHVLVWrQFLD�
IRUDP�UHDOL]DGDV�LQRFXODo}HV�FRP�WUrV�UDoDV�GLIHUHQWHV�������������H�����GH� &�
OLQGHPXWKLDQXP��)LJXUD����

),*85$����(VTXHPD�GH�LQRFXODo}HV�SDUD�LGHQWLILFDomR�GD�FRQVWLWXLomR�JHQpWLFD
GDV�OLQKDJHQV�TXDQWR�DRV�DOHORV�GH�UHVLVWrQFLD�j�DQWUDFQRVH�

$V� UDoDV� GH� &�� OLQGHPXWKLDQXP XWLOL]DGDV� SDUD� LQRFXODo}HV� IRUDP
SURYHQLHQWHV� GH� FXOWXUDV� PRQRVSyULFDV�� (ODV� IRUDP� UHSLFDGDV� SDUD� WXERV� GH
HQVDLR�FRQWHQGR�PHLR�iJDU�iJXD�H�YDJHQV�GH� IHLMmR�HP�FRQGLo}HV�DVVpSWLFDV�H
HQFXEDGDV�HP�FkPDUD�GH�FUHVFLPHQWR�j�WHPSHUDWXUD�GH��� R&��SRU�XP�SHUtRGR�GH

,QRFXODomR�FRP�D�UDoD��������LGHQWLILFDU�DV�OLQKDJHQV�FRP�R�DOHOR�&R����
� 5HVLVWHQWHV��WrP�R�&R���
� 6XVFHWtYHLV��QmR�WrP�R�&R���

,QRFXODomR�FRP�D�UDoD������
�LGHQWLILFDU�OLQKDJHQV�FRP�&R���
Î 5HVLVWHQWHV��WrP�R�&R��
Î 6XVFHWtYHLV��QmR�WrP�R�&R��

,QRFXODomR�FRP�D�UDoD����
�LGHQWLILFDU�OLQKDJHQV�FRP�&R���
Î 5HVLVWHQWHV��WrP�R�&R��
Î 6XVFHWtYHLV��QmR�WrP�R�&R��

6XVFHWtYHLV
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���GLDV��$�SDUWLU�GHVVD�FXOWXUD�IRUDP�SUHSDUDGDV�VXVSHQo}HV�GH�HVSRURV�GH�FDGD
UDoD��FRQWHQGR�FHUFD�GH�����[���� FRQtGLRV�SRU�PLOLOLWUR�

3DUD�DYDOLDU�D�UHDomR�GH�FDGD�UDoD�DGRWRX�VH�R�VHJXLQWH�SURFHGLPHQWR�
$V� OLQKDJHQV� IRUDP� VHPHDGDV� HP� EDQGHMDV� GH� LVRSRU� FRQWHQGR� VXEVWUDWR
SODQWLPD[�� VHQGR� XWLOL]DGDV� ��� VHPHQWHV� GH� FDGD� XPD�� $� LQRFXODomR� IRL
UHDOL]DGD�FHUFD�GH�GH]�GLDV�DSyV�D�VHPHDGXUD��TXDQGR�DV�SODQWDV�DSUHVHQWDUDP
DV�IROKDV�SULPiULDV�DEHUWDV��SXOYHUL]DQGR�D�VXVSHQomR�GH�HVSRURV�VREUH�DV�GXDV
IDFHV� GDV� IROKDV� H� FDXOH� GDV� SODQWDV�� $SyV� D� LQRFXODomR�� DV� SODQWDV� IRUDP
PDQWLGDV� VRE� FRQGLo}HV�GH� �����GH� XPLGDGH� UHODWLYD� GR� DU� H� WHPSHUDWXUD� GH
��R&�SRU�WUrV�GLDV��HP�FkPDUDV�FRP����KRUDV�GH�OX]�DOWHUQDGDV�SRU����KRUDV�GH
HVFXUR��$�VHYHULGDGH�GD�GRHQoD�IRL�DYDOLDGD�SRU�PHLR�GH�XP�GLDJUDPD�GH�QRWDV
GH� �� D� �� �5DYD� HW� DO��� �������$V� OLQKDJHQV� TXH� UHFHEHUDP� QRWD� DWp� ���� IRUDP
FRQVLGHUDGDV�UHVLVWHQWHV�H�DV�GHPDLV��VXVFHWtYHLV�

,QLFLDOPHQWH�DV�OLQKDJHQV�IRUDP�LQRFXODGDV�FRP�D�UDoD�������7RGDV�DV
OLQKDJHQV� FRQVLGHUDGDV� VXVFHWtYHLV� D� HVVD� UDoD� IRUDP� LQRFXODGDV� H� DYDOLDGDV
RXWUDV�GXDV�YH]HV��XPD�FRP�D�UDoD������H�RXWUD�FRP�D�UDoD�����)LJXUD����

����,GHQWLILFDomR�GH�OLQKDJHQV�FRP�SLUkPLGH�GH�DOHORV�GH�UHVLVWrQFLD

3DUD� YHULILFDU� D� SUHVHQoD� GH� SLUkPLGH� GH� DOHORV� GH� UHVLVWrQFLD� j
DQWUDFQRVH�QDV�OLQKDJHQV�TXH�SRVVXHP�R�DOHOR� &R�����GHVFHQGHQWHV�GR�VHJXQGR
UHWURFUX]DPHQWR��IRUDP�XWLOL]DGRV�GRLV�PDUFDGRUHV�5$3'��OLJDGRV�DR�DOHOR� &R�
��H� DPSOLILFDGRV� SHORV� SULPHUV 23)��� �&DVWDQKHLUD� HW� DO��� ������ H�23$%���
�<RXQJ� 	� .HOO\�� ������� 1R� FDVR� GDV� OLQKDJHQV� GHVFHQGHQWHV� GD� IDPtOLD� GR
SULPHLUR�UHWURFUX]DPHQWR��QmR�IRL�QHFHVViULR�YHULILFDU�D�SUHVHQoD�GR�DOHOR� &R��
HP�UD]mR�GH�HOH�HVWDU�IL[DGR��SRUTXH�WDQWR�R�JHQLWRU�GRDGRU�TXDQWR�R�UHFRUUHQWH
(6$/�����VmR�SRUWDGRUHV�GR�PHVPR�

$�SLUkPLGH�HQYROYHQGR�R�&R�� H�R�&R�� IRL� LGHQWLILFDGD� SRU�PHLR� GH
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LQRFXODo}HV�FRP�DV�UDoDV����������H������

������([WUDomR�GH�'1$

'H�FDGD�OLQKDJHP�IRUDP�FROHWDGDV�FHUFD�GH��J�GH�IROKDV�MRYHQV�SDUD�D
H[WUDomR� GH� '1$�� XWLOL]DQGR�VH� XP� SURFHGLPHQWR� PRGLILFDGR� GH� 5RJHUV� 	
%HQGLFK���������$V�IROKDV�IRUDP�PDFHUDGDV�FRP�DUHLD�HVWHULOL]DGD��MXQWDPHQWH
FRP����PO�GH�XP�WDPSmR�GH�H[WUDomR�SUp�DTXHFLGR�D��� �&�����J�GH�EURPHWR�GH
FHWLOWULPHWLO�DP{QLR�� OPO�GH�7ULV��0�����P��GH�('7$����0�� ����J� GH�1D&��
��OJ� GH� SROLYLQLOSLUUROLGRQD� �������� ���P�� GH� iJXD� SXUD�� H� ���O� GH� ����
PHUFDSWRHWDQRO��(P�VHJXLGD��R�PDFHUDGR�IRL�PDQWLGR�HP�EDQKR�PDULD� D��� �&
SRU�������PLQXWRV��DJLWDQGR�VH���D���YH]HV��$SyV��IRUDP�DGLFLRQDGRV����PO�GD
VROXomR����FORURIyUPLR����iOFRRO� LVRDPLO�H�R�PDWHULDO�IRL�FHQWULIXJDGR�GXUDQWH
���PLQXWRV�QD�YHORFLGDGH�GH�������USP��2�VREUHQDGDQWH�IRL�FROHWDGR��PLVWXUDGR
FRP����PO�GD�VROXomR���iOFRRO����� �� ��DFHWDWR�GH�DP{QLR����0�H PDQWLGR�QR
IUHH]HU� SRU� FHUFD� GH� XPD� QRLWH�� (P� VHJXLGD�� IRL� FROHWDGR� R� '1$� H� IRUDP
DGLFLRQDGRV�GH�����± ����O�GD�VROXomR�7ULV�OP0�H�('7$���OP0��S+������7(��
$SyV� R� '1$� WHU� VH� GLVVROYLGR�� IRL� IHLWD� XPD� VHJXQGD� H[WUDomR� FRP
FORURIyUPLR�iOFRRO�LVRDPLO��2�VREUHQDGDQWH�IRL�FROHWDGR���DGLFLRQDGR�R�WULSOR�GR
VHX�YROXPH�FRP�D�VROXomR����iOFRRO����� ��DFHWDWR�GH�VyGLR��0�H�PDQWLGR�QR
IUHH]HU� SRU� SHOR� PHQRV� XPD� KRUD�� RX� DWp� RFRUUHU� D� SUHFLSLWDomR� GR� '1$�� $
VROXomR�GH�iOFRRO�DFHWDWR�IRL�HOLPLQDGD�H�R�'1$��GLVVROYLGR�HP����������� �O�GH
7(��$�RSHUDomR�VHJXLQWH�FRQVLVWLX�HP�TXDQWLILFDU�D�FRQFHQWUDomR�GR�'1$�HP
IOXRUtPHWUR��+RHIHU�6FLHQWLILF���3DUD�LVVR�IRUDP�XVDGRV���O�GD�VROXomR�GH�'1$
HP� �� PO� GH� WDPSmR� �7ULV� ��P0�� ('7$� ���P0�� 1D&�� ���0�� S+� �����
MXQWDPHQWH�FRP�����J�PO�GR�FRUDQWH�+�������$SyV��R�'1$�IRL�GLOXtGR�FRP�7(
SDUD�D�FRQFHQWUDomR�GH���QJ��O��TXH�IRL�XVDGD�QDV�DQiOLVHV�5$3'�
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������$QiOLVH�5$3'

&DGD� UHDomR� 5$3'� IRL� UHDOL]DGD� PLVWXUDQGR�VH� RV� VHJXLQWHV
LQJUHGLHQWHV�FRP�DV� UHVSHFWLYDV�FRQFHQWUDo}HV� �1LHQKXLV�HW�DO ��������������0
'173¶V������XQLGDGHV�GH�7DT�'1$�SROLPHUDVH������0 GH�SULPHU�� WDPSmR�GH
UHDomR� ���P0� 7ULV�� ����P0�0J&O��� ��P0�.&O�� ����J�PO� GH� DOEXPLQD� GH
VRUR�ERYLQR�����GH�ILFROO�������P0�GH�WDUWUD]LQH�����QJ�GR�'1$�JHQ{PLFR�H
iJXD� SXUD� DWp� R� YROXPH� ILQDO� GH� ���O�� 2� '173� FRUUHVSRQGH� D� XPD� PLVWXUD
HTXLWDWLYD�GH�$73��*73��&73�H�773��2V�SULPHUV GH����QXFOHRWtGHRV�VmR�R�23)
����&DVWDQKHLUD�HW�DO����������TXH�DPSOLILFD�XPD�EDQGD�GH�FHUFD�GH�����SDUHV�GH
EDVHV��TXH�VH�UHFRPELQD�D��������GR�DOHOR�&R�� H�R�23$%�����<RXQJ�	�.HOO\�
�������TXH�DPSOLILFD�XPD�EDQGD�GH����SE��UHFRPELQDQGR�VH�D������GR�DOHOR�

$V� UHDo}HV� GH� DPSOLILFDomR� IRUDP� UHDOL]DGDV� QXP� WHUPRFLFODGRU
UHIULJHUDGR� D� DU� �,GDKR� 7HFKQRORJ\�� FRP� R� SULPHU 23)� ��� H� HP� XP
WHUPRFLFODGRU� (SSHQGRUI� FRP� R� SULPHU 23$%� ���� (P� FDGD� WHUPRFLFODGRU
IRUDP�XWLOL]DGRV�RV�SURJUDPDV�GH�DPSOLILFDomR�UHFRPHQGDGRV�SHORV�IDEULFDQWHV�

2V�IUDJPHQWRV�GH�'1$�DPSOLILFDGRV�IRUDP�VHSDUDGRV�HP�JHO�GH�DJDURVH
D������HP�WDPSmR�7%(��7ULV��iFLGR�%yULFR�H�('7$��H�HP�XPD�FRUUHQWH�GH����
��9��2V�IUDJPHQWRV�GH�'1$�IRUDP�FRUDGRV�FRP�EURPHWR�GH�HWtGLR������J�PO�
SRU�������PLQXWRV� H� IRL� UHWLUDGR�R� H[FHVVR�GH�FRUDQWH�SRU�������PLQXWRV�FRP
iJXD�GHVWLODGD��VRE�DJLWDomR��2�JHO�IRL�IRWRJUDIDGR�HP�OX]�XOWUDYLROHWD�FRP�ILOPH
SRODUyLGH�����
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��5(68/7$'26�(�',6&866­2

1R� PHOKRUDPHQWR� GR� IHLMRHLUR� YLVDQGR� D� UHVLVWrQFLD� YHUWLFDO� j
DQWUDFQRVH��D�HVWUDWpJLD�PDLV�UHFRPHQGDGD�p�R�XVR�GH�XPD�SLUkPLGH�GH�DOHORV�GH
UHVLVWrQFLD� �.HOO\� 	� 0LNODV�� ������ $O]DWH�0DULQ� HW� DO ��� ������� 1R� SUHVHQWH
WUDEDOKR�� XP�GRV� REMHWLYRV� IRL� D� WUDQVIHUrQFLD� GD�SLUkPLGH� SUHVHQWH� QR� JHQLWRU
GRDGRU�*������FRQVWLWXtGD�SHORV�DOHORV�&R�����&R�� H�&R����DRV�TXDLV�SURFXURX�
VH�DVVRFLDU�DOHORV�SDUD�IHQyWLSRV�DJURQ{PLFRV�HP�YiULRV�FDUDFWHUHV�SRU�PHLR�GH
XP� SURJUDPD� GH� UHWURFUX]DPHQWR� �+DJLZDUD�� ������� $VVLP�� XPD� LQIRUPDomR
QHFHVViULD� p� FRQKHFHU� D� FRQVWLWXLomR� JHQpWLFD� GDV� OLQKDJHQV� HP� UHODomR� DRV
DOHORV� GH� UHVLVWrQFLD�� XPD� YH]� TXH� HOHV� VH� UHFRPELQDUDP� GXUDQWH� RV
UHWURFUX]DPHQWRV�H�D�FRQGXomR�GDV�SRSXODo}HV�VHJUHJDQWHV�

&RP�RV�UHVXOWDGRV�GDV�WUrV�LQRFXODo}HV�H�GD�DQiOLVH�5$3'��IRL�SRVVtYHO
LGHQWLILFDU� OLQKDJHQV� FRP� GLIHUHQWHV� FRPELQDo}HV� GRV� � DOHORV� GH� UHVLVWrQFLD�
FRPR�DSUHVHQWDGDV�QD�7DEHOD���

7$%(/$� ��� &RPELQDo}HV� DOpOLFDV� LGHQWLILFDGDV� QDV� OLQKDJHQV� SRU� PHLR� GH
LQRFXODo}HV�H�PDUFDGRU�5$3'�GR�DOHOR�&R���

5HDomR�jV�UDoDV$OHORV�GH
UHVLVWrQFLD ���� ���� ��

5$3'
�&R���

&R�����&R����&R��
 5 � � %DQGD�SUHVHQWH
&R�����&R��
 5 � � %DQGD�DXVHQWH
&R����&R�� 6 5 5 �

&R�� 6 6 5 �
&R�� 6 5 6 �

1HQKXP 6 6 6 �

1mR�IRL�SRVVtYHO�LGHQWLILFDU�VH�HVVDV�OLQKDJHQV�SRVVXHP�RX�QmR�R�DOHOR�&R���
5 �5HVLVWHQWH��6 �6XVFHWtYHO����QmR�XWLOL]DGD�
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(P� UHODomR� jV� WUrV� UDoDV� XWLOL]DGDV� SDUD� LGHQWLILFDU� D� FRQVWLWXLomR
JHQpWLFD� GDV� OLQKDJHQV�� p� QHFHVViULR� PHQFLRQDU� R� SURFHGLPHQWR� ELQiULR� GH
LGHQWLILFDomR�GH�UDoDV�GH�&��OLQGHPXWKLDQXP��UHFRPHQGDGR�SHOR�&,$7��3DVWRU�
&RUUDOHV���������'H�DFRUGR�FRP�HVVH�SURFHGLPHQWR��R�QRPH���Q~PHUR��GH�FDGD
UDoD� p� GDGR� SHOD� H[SUHVVmR� �L��GL����� HP� TXH� GL p� R� Q~PHUR� GH� RUGHP� GD
GLIHUHQFLDGRUD�YHQFLGD�SHOD�UDoD�HP�DSUHoR��$V�GLIHUHQFLDGRUDV�VmR�XVDGDV�HP
XPD�RUGHP�IL[D�H�FUHVFHQWH�GH���D�����3DVWRU�&RUUDOHV���������3RUWDQWR��D�UDoD
����� FRUUHVSRQGH� DR� �L��GL����� HP� TXH� VRPHQWH� D� ~OWLPD� GLIHUHQFLDGRUD� p
UHVLVWHQWH��RX�VHMD������� ��� ��� ��� ��� ��� ��� ��� ��� ���� ��� �����

&RQVLGHUDQGR� D� WHRULD� JHQH�D�JHQH� GH� )ORU� ������� TXH� H[SOLFD� D� EDVH
JHQpWLFD� GD� LQWHUDomR� SDWyJHQR� [� KRVSHGHLUR�� TXDQGR� D� UHVLVWrQFLD� p� YHUWLFDO
�9DQGHUSODQN�� ������� SDUD� FDGD� DOHOR� GH� UHVLVWrQFLD� QR� KRVSHGHLUR� H[LVWH� XP
FRUUHVSRQGHQWH�GH�DYLUXOrQFLD�QR�SDWyJHQR��GH�:LW���������$VVLP��D�UDoD�����
VRPHQWH�QmR�YHQFH�R�DOHOR�GH�UHVLVWrQFLD�&R��� TXH�SRGH�VHU�LGHQWLILFDGR�SRU����
 �������1R�HQWDQWR��HVVH�DOHOR�GHYH�VHU�YHQFLGR�SRU�XPD�UDoD�LJXDO�RX�VXSHULRU
D� ����� DV� TXDLV� IHOL]PHQWH� DLQGD� QmR� IRUDP� LGHQWLILFDGDV� QR� %UDVLO�
&RQVHTXHQWHPHQWH��DV�OLQKDJHQV�UHVLVWHQWHV�j�UDoD������VmR�SRUWDGRUDV�GR�DOHOR
&R��� H�QmR�VH�SRGH��SRU�PHLR�GH�LQRFXODo}HV��YHULILFDU�VH�HODV�WDPEpP�SRVVXHP
RV�DOHORV�&R�� H�&R����SURYHQLHQWHV�GR�JHQLWRU�GRDGRU�*�����

(QWUH� DV� ���� OLQKDJHQV� DYDOLDGDV�� ��� VmR� SRUWDGRUDV� GR� DOHOR� &R���
�7DEHOD� ���� 'HVVDV�� ��� IRUDP� VHOHFLRQDGDV� FRP� EDVH� HP� RXWURV� DWULEXWRV�
SULQFLSDOPHQWH�R� WLSR�GH�JUmRV� VHPHOKDQWH� DR�&DULRFD��TXH�p� R� SUHIHULGR� SHOR
FRQVXPLGRU��(QWUH�HVVDV����OLQKDJHQV��XPD�p�GHVFHQGHQWH�GR�UHWURFUX]DPHQWR��
H�� SRUWDQWR�� WDPEpP� SRVVXL� R� DOHOR� &R���� Mi� TXH� R� JHQLWRU� UHFRUUHQWH� QHVVH
UHWURFUX]DPHQWR�IRL�R�(6$/������TXH�WDPEpP�SRVVXL�HVVH�DOHOR��-i�DV�RXWUDV���
VmR�GHVFHQGHQWHV�GR�UHWURFUX]DPHQWR����SRUWDQWR�SRGHP�VHU�RX�QmR�SRUWDGRUDV
GR�DOHOR�&R����R�TXDO�QmR�HVWi�SUHVHQWH�QR�VHJXQGR�JHQLWRU�UHFRUUHQWH��&,�����
2��PHLR��PDLV��UiSLGR��GH��YHULILFDU�D�SUHVHQoD�GHVVH�DOHOR�QHVVDV�OLQKDJHQV�p�SRU
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7$%(/$� ��� 1~PHUR� GH� OLQKDJHQV� LGHQWLILFDGDV� FRP� FDGD� FRPELQDomR� GH
DOHORV�

&RPELQDo}HV�DOpOLFDV 1R GH�OLQKDJHQV
&R�����&R����&R��
 ��

&R�����&R��
 ��D
&R����&R�� ��

&R����&R���"� ��E
&R�� ��
&R�� ��

&R����"� ��F
1HQKXP ��


1mR�IRL�SRVVtYHO�YHULILFDU�D�SUHVHQoD�GR�&R���D/LQKDJHQV�QmR�VXEPHWLGDV�j�UHDomR�GH�5$3'�E1mR�LQRFXODGDV�FRP�D�UDoD��������OLQKDJHQV�SRGHP�SRVVXLU�WDPEpP�R�&R����F1mR�LQRFXODGDV�FRP�D�UDoD��������OLQKDJHQV�SRGHP�WHU�&R����

PHLR�GRV�PDUFDGRUHV�5$3'�DPSOLILFDGRV�SHORV�SULPHUV 23)�����&DVWDQKHLUD�HW
DO���������H�23$%�����<RXQJ�	�.HOO\��������

2EVHUYD�VH�� QD�)LJXUD� �$�� TXH� ��� OLQKDJHQV� DSUHVHQWDUDP� D� EDQGD� GH
���� SE TXH� LGHQWLILFD� D� SUHVHQoD� GR� DOHOR� &R���� HQWUH� HODV� HVWmR� DV� ��
VHOHFLRQDGDV����D������(VVH�DOHOR�PDUFDGR�p�SURYHQLHQWH�GR�JHQLWRU�(6$/������R
SULPHLUR�UHFRUUHQWH��R�TXDO�p�SRUWDGRU�GR�PDUFDGRU��)LJXUD��%���e�LQWHUHVVDQWH
QRWDU�TXH�R�JHQLWRU�GRDGRU�� HPERUD� WDPEpP�VHMD�SRUWDGRU�GR�DOHOR� &R���� HVWi
GHVSURYLGR� GR�PDUFDGRU� �)LJXUD� �$� H� �%��� R� TXDO� SURYDYHOPHQWH� VH� VHSDURX
TXDQGR�GD�REWHQomR�GR�*������XPD�YH]�TXH�HVVH�PDUFDGRU�VH�UHFRPELQD�D�XPD
IUHTXrQFLD�GH��������$VVLP��HVSHUDYDP�VH� OLQKDJHQV� VHP�R�PDUFDGRU� H� DLQGD
SRUWDGRUDV�GR�&R���SURYHQLHQWH�GR�*������(QWUHWDQWR��R�HPSUHJR�GD�OLQKDJHP
(6$/� ���� QR� FUX]DPHQWR� FRP� D� GRDGRUD� H� WDPEpP� QR� SULPHLUR
UHWURFUX]DPHQWR�� H� SULQFLSDOPHQWH� R� IDWR� GH� HVVDV� OLQKDJHQV� WHUHP� VLGR
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VHOHFLRQDGDV�GHQWUR�GH�DSHQDV�WUrV�IDPtOLDV��DXPHQWDUDP�D�FKDQFH�GH�RFRUUHU�R
SUHVHQWH� UHVXOWDGR�� ,QIHUH�VH�� SRUWDQWR��TXH� WRGDV�DV���� OLQKDJHQV� VHOHFLRQDGDV
VmR� SLUkPLGHV� GH� DOHORV� GH� UHVLVWrQFLD� FRP� R� &R��� H� &R���� e� QHFHVViULR
PHQFLRQDU� TXH� R� DOHOR� &R�� WDPEpP� SRGH� HVWDU� SUHVHQWH� HP� DOJXPDV� GHVVDV
OLQKDJHQV��DSHQDV�QmR�IRL�SRVVtYHO�LGHQWLILFi�OR�SRUTXH�R�PHVPR�DLQGD�QmR�IRL
PDUFDGR��7DEHOD�����9DOH�OHPEUDU�DLQGD�TXH�GDGD�D�IUHTXrQFLD�GH�UHFRPELQDomR
GR�PDUFDGRU�HP�UHODomR�DR�&R����Ki�D�SRVVLELOLGDGH�GH�DOJXPDV�OLQKDJHQV�FRP
R�PDUFDGRU�WHUHP�SHUGLGR�HVVH�DOHOR�GH�UHVLVWrQFLD�

e� LPSRUWDQWH� PHQFLRQDU� TXH� IRUDP� HVWLPDGRV� ������ SE� SDUD� R
IUDJPHQWR��GH���'1$��PDUFDGRU���GR� DOHOR��&R�� �)LJXUD��$����XWLOL]DQGR�VH��R
PDUFDGRU���GH��IUDJPHQWRV���GH��'1$��GH���.E��GD��3URPHJD���(VVH��WDPDQKR��GR

),*85$����3DGUmR�GH�EDQGDV�5$3'�FRP�R� SULPHU 23)�����XPD�GDV�TXDLV�p
XP�VHJPHQWR�GH�'1$�GH����SE�VLWXDGR�D������F0�GR�DOHOR��&R��
�VHWD���$� 0��PDUFDGRU�GH�����SE�����OLQKDJHP�VHP�R�DOHOR�&R����
��D�����OLQKDJHQV�FRP�&R�����*��µ*����¶��%� ���µ3��¶�����µ2XUR¶�
��� µ&DULRFD� ���9¶�� ��� µ(6$/� ���¶�� ��� µ*����¶�� ��� �� H� �� VmR
SRUWDGRUDV�GR�DOHOR�&R���

0��������� �������� �������� ���������� ������ ����������������*

�����

$

������������������������ �
%
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PDUFDGRU�GLVFRUGD�GR�UHODWDGR�SRU�&DVWDQKHLUD�HW�DO � ��������RV�TXDLV�XWLOL]DUDP
FRPR�UHIHUrQFLD�GH�WDPDQKR�GH�IUDJPHQWRV�R�'1$�ODPEGD�FRUWDGR�SHOD�HQ]LPD
(FR�5���3RUWDQWR��D�GLIHUHQoD�GH�����SE SRGH�VHU�GHYLGD�D� HUUR�QD� HVWLPDWLYD
GDTXHOHV�DXWRUHV�RX�D�GLIHUHQoDV�GRV�GRLV�SDGU}HV��e�QHFHVViULR�IULVDU��FRQWXGR�
TXH� R� PDUFDGRU� LGHQWLILFDGR� QR� SUHVHQWH� WUDEDOKR� p� R� PHVPR� REWLGR� SRU
&DVWDQKHLUD� HW� DO� �������� FRPR� PRVWUD� R� SDGUmR� GH� IUDJPHQWRV� GR� JHQLWRU
GRDGRU�*�����QDV�)LJXUDV��$�H��%�

8PD� FRQILUPDomR� GRV� UHVXOWDGRV� REWLGRV� FRP� R� SULPHU 23)� ��� IRL� D
LGHQWLILFDomR� GR� DOHOR� &R�� WDPEpP� FRP� R� PDUFDGRU� 5$3'� 23$%� ���� TXH
DPSOLILFD��XP��VHJPHQWR�GH�'1$�GH����SE��<RXQJ�	�.HOO\���������2EVHUYD�
VH��QD�)LJXUD����TXH�HVVH�PDUFDGRU�IRL�FODUDPHQWH�DPSOLILFDGR�QDV����OLQKDJHQV
VHOHFLRQDGDV� ��� D� ����� )RUDP� HVWLPDGRV� ���SE� SDUD� HVVH� IUDJPHQWR�
SUDWLFDPHQWH�R�PHVPR�YDORU�REWLGR�SHORV�SHVTXLVDGRUHV��1RWH�TXH�HOH�WDPEpP
VH� H[SUHVVRX� QD� *������ FRPR� HVSHUDGR�� H� QD� FXOWLYDU� 2XUR�� TXH� WDPEpP� p
SRUWDGRUD�GR�DOHOR�&R�� �&DVWDQKHLUD�HW�DO���������

),*85$����3DGUmR�GH�EDQGDV�5$3'�FRP�R�SULPHU 23$%�����XPD�GDV�TXDLV�p
XP�VHJPHQWR�GH�'1$�FRP����SE��VLWXDGR�D����F0�GR�DOHOR� &R��
�VHWD���0��PDUFDGRU�GH����SE�����OLQKDJHP�VHP�R�DOHOR�&R�������D
����OLQKDJHQV�FRP�&R�����2��µ2XUR¶�H�*��µ*����¶�

0���������� ������������������ ���������������� ����������� ���2�*

�����
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6HJXQGR�<RXQJ�	�FRODERUDGRUHV���������D� UHVLVWrQFLD�jV�UDoDV������H
����� HP� SRSXODo}HV� GHULYDGDV� GR� FUX]DPHQWR� GD� *����� FRP� XPD� FXOWLYDU
FRPSOHWDPHQWH�VXVFHWtYHO�j�DQWUDFQRVH��p�FRQWURODGD�SRU�GRLV�JHQHV��&RPR�HVVDV
UDoDV�YHQFHP�R�DOHOR�&R����ILFD�FODUR�TXH�RV�DOHORV�TXH�FRQIHUHP�UHVLVWrQFLD�D
HVVDV�UDoDV�QHVVH�FUX]DPHQWR�VmR�R�&R��� H�&R����$�UHVLVWrQFLD�FRQIHULGD�SHOR
DOHOR�&R�� p�YHQFLGD�SHODV�UDoDV�TXH�WrP�R�YDORU���  �����QD�VXD�FRQVWLWXLomR�
SRUWDGRUDV�GR�DOHOR�GH�YLUXOrQFLD�GH�PHVPR�Q~PHUR��5RELQVRQ�������� 3RUWDQWR�
FRP� D� UDoD� ����� ���� �� �� �� �� �� ���� XWLOL]DGD� QD� LQRFXODomR� GDV� OLQKDJHQV
VXVFHWtYHLV�j�UDoD������� IRL�SRVVtYHO�LGHQWLILFDU�DV�SRUWDGRUDV�H�QmR�SRUWDGRUDV
GR�DOHOR�&R�� SRUTXH�HVVD�UDoD�YHQFH�D�UHVLVWrQFLD�FRQIHULGD�SHOR�DOHOR� &R�� H
QmR�YHQFH�D�FRQIHULGD�SHOR�&R���

$O]DWH�0DULQ�HW�DO����������WUDEDOKDQGR�FRP�SURJrQLHV�GHULYDGDV�GH�XP
FUX]DPHQWR� GH� XPD� FXOWLYDU� FRPSOHWDPHQWH� VXVFHWtYHO� j� DQWUDFQRVH� FRP� D
*������REWLYHUDP�UHVXOWDGRV�TXH�LQGLFDP�TXH�D�UHVLVWrQFLD�jV� UDoDV����H����p
FRQWURODGD� SRU� GRLV� JHQHV�� &RPR� Mi� VH� FRQKHFH� TXH� RV� DOHORV� � &R���� H�&R��
FRQIHUHP�UHVLVWrQFLD�D�HVVDV�UDoDV��LQIHUH�VH�TXH�R�DOHOR� &R���WHYH�D�UHVLVWrQFLD
YHQFLGD� SHODV� PHVPDV�� 3RUWDQWR�� TXDQGR� LQRFXODUDP�VH� OLQKDJHQV� QmR
SRUWDGRUDV� GR� DOHOR� &R����� FRP� D� UDoD� ���� IRUDP� LGHQWLILFDGDV� DV� OLQKDJHQV
UHVLVWHQWHV�GHYLGDV�DR�DOHOR�&R�� H�OLQKDJHQV�VXVFHWtYHLV�TXH�QmR�WrP�R�&R���

&RPSDUDQGR� RV� UHVXOWDGRV� GDV� LQRFXODo}HV� FRP� DV� UDoDV� ��� H� ����
�7DEHOD����� IRUDP� LGHQWLILFDGDV���� OLQKDJHQV�FRP�D�SLUkPLGH� &R�� H�&R���� ��
VRPHQWH�FRP�R�&R�������FRP�R�&R�� H����VHP�DOHORV�GH�UHVLVWrQFLD�

3RUpP��TXDQGR�IRL�XWLOL]DGD�D�UDoD����QD�LQRFXODomR�GDV�OLQKDJHQV�QmR
SRUWDGRUDV� GR� &R����� VRPHQWH� IRL� SRVVtYHO� DYDOLDU� ���� OLQKDJHQV� �7DEHOD� ���
3RUWDQWR�� GDV� ��� OLQKDJHQV� SRUWDGRUDV� GR� &R���� ��� SRGHP� WDPEpP� VHU
SRUWDGRUDV�GR�&R����H�GDV����DSDUHQWHPHQWH�VHP�QHQKXP�DOHOR�GH�UHVLVWrQFLD��Ki
D�SRVVLELOLGDGH�GH����DSUHVHQWDUHP�R� &R����(QWmR�� IRUDP� LGHQWLILFDGDV�DSHQDV
���OLQKDJHQV�FRP�DSHQDV�R�&R�� H����FRPSOHWDPHQWH�VXVFHWtYHLV��7DEHOD����
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7$%(/$����1~PHUR�GH�OLQKDJHQV�LQRFXODGDV�FRP�DV�UDoDV����������H������H
UHVSHFWLYDV�UHDo}HV�

1R GH�OLQKDJHQV5DoDV ,QRFXODGDV 5HVLVWHQWHV 6XVFHWtYHLV
���� ��� �� ���
���� ��� �� ���
�� ��� ��� ��

6HJXQGR� RV� UHVXOWDGRV� GH� $O]DWH�0DULQ� HW� DO � �������� D� UHVLVWrQFLD
GHYLGD�DR�DOHOR�&R�� p�YHQFLGD�SRU�UDoDV�TXH�SRVVXHP�R�DOHOR�GH�YLUXOrQFLD���
����� QD� VXD� FRQVWLWXLomR�� 3RUWDQWR�� WDO� DOHOR� SRGH� VHU� R� PHVPR� SUHVHQWH� QD
FXOWLYDU� GLIHUHQFLDGRUD� 0p[LFR� ���� �3DVWRU�&RUUDOHV�� ������� e� QHFHVViULR
FRQKHFHU�PHOKRU�HVVH�DOHOR�SRU�PHLR�GH�XP�WHVWH�GH�DOHOLVPR��FUX]DQGR�VH�XPD
GDV� OLQKDJHQV� SRUWDGRUDV� DSHQDV� GHVVH� DOHOR� FRP� D� FXOWLYDU� GLIHUHQFLDGRUD
0p[LFR������8WLOL]DQGR�VH� WDPEpP�XPD�GDV� OLQKDJHQV� TXH� SRVVXHP�DSHQDV� R
&R���� p� LPSRUWDQWH� LGHQWLILFi�OR� SRU� PHLR� GH� XP� PDUFDGRU�� R� TXDO� SHUPLWLUi
YHULILFDU�VXD�SUHVHQoD�QDV�OLQKDJHQV�SLUkPLGH�FRP�RXWURV�DOHORV�

3RUWDQWR��ILFDUDP�GHILQLGDV�DV�FRQVWLWXLo}HV�JHQpWLFDV�GH�����OLQKDJHQV�
VHQGR����FRP�XPD�SLUkPLGH�GH�GRLV�RX�WUrV�DOHORV�GH�UHVLVWrQFLD��HQWUH�RV�TXDLV
HVWi� R� &R����� (VVDV� OLQKDJHQV� VmR� DV� PDLV� SURPLVVRUDV� SDUD� R� FRQWUROH� GD
GRHQoD��SULQFLSDOPHQWH��SHOD�SUHVHQoD�GR�&R�����2XWUDV����OLQKDJHQV�SRVVXHP�D
SLUkPLGH�GH�GRLV�DOHORV��&R�� H�&R�� H�WDPEpP�SRGHP�VHU�~WHLV�FDVR�SRVVXDP
IHQyWLSRV�IDYRUiYHLV�HP�FDUDFWHUHV�DJURQ{PLFRV�

$V� FRQVWLWXLo}HV� JHQpWLFDV� GDV� OLQKDJHQV� TXDQWR� DRV� DOHORV� GH
UHVLVWrQFLD� GRV� WUrV� JHQHV� HVWmR� UHODFLRQDGDV� QD� 7DEHOD� ��� $� JUDQGH� PDLRULD
GHVVDV�OLQKDJHQV�SRVVXL�JUmRV�VHPHOKDQWHV�DRV�GD�FXOWLYDU�&DULRFD��HPERUD�FRP
DPSOD� YDULDomR�� $SyV� D� DYDOLDomR� GDV� PHVPDV� SDUD� RXWURV� FDUDFWHUHV� FRPR
SURGXomR�GH�JUmRV��SRUWH�DUEXVWLYR��H�SULQFLSDOPHQWH�JUmRV�FODURV�H�VHPHOKDQWHV
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DR�&DULRFD�SDGUmR��Ki�D�SRVVLELOLGDGH�GH� LGHQWLILFDU�DOJXPDV�FRP�SLUkPLGH�GH
DOHORV�GH�UHVLVWrQFLD�j�DQWUDFQRVH�H�FRP�IHQyWLSRV�DJURQ{PLFRV�IDYRUiYHLV��TXH
SRVVDP�YLU�D�VHU�XPD�QRYD�FXOWLYDU�

$OJXPDV� OLQKDJHQV� SRGHP� VHU� XVDGDV� FRP� RXWUDV� ILQDOLGDGHV� QR
PHOKRUDPHQWR�� HQWUH� HODV� DV� OLQKDJHQV� SRUWDGRUDV� DSHQDV� GR� &R���� FRPR� Mi
PHQFLRQDGR��$TXHODV� OLQKDJHQV� SRUWDGRUDV� VRPHQWH� GR� &R��� SRGHP� WDPEpP
VHU�XVDGDV�HP�VXEVWLWXLomR�j�FXOWLYDU�GLIHUHQFLDGRUD�*������D�TXDO�QmR�p� LGHDO
FRPR�GLIHUHQFLDGRUD�SHOR�IDWR�GH�VHU�SRUWDGRUD�GH�RXWURV�DOHORV�GH�UHVLVWrQFLD�H
SRU�QmR�VHU�DGDSWDGD�j�PDLRULD�GDV�FRQGLo}HV�GR�%UDVLO��$OpP�GHVVDV�OLQKDJHQV�
DTXHODV� FRP� DV� FRQVWLWXLo}HV� JHQpWLFDV� FRQKHFLGDV� SRGHP� VHU� XVDGDV� HP
FUX]DPHQWRV�QR�PHOKRUDPHQWR�
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7$%(/$����$OHORV�GH�UHVLVWrQFLD�LGHQWLILFDGRV�HP�FDGD�OLQKDJHP
/LQKDJHP $OHOR�GH

UHVLVWrQFLD
/LQKDJHP $OHOR�GH

UHVLVWrQFLD
/LQKDJHP $OHOR�GH

UHVLVWrQFLD
� &R�� �� � �� �
� &R�� �� &R�� �� &R���
� &R�� �� &R���H &R�� �� &R���H &R��
� &R�� �� � �� &R��
� &R�� �� � �� &R��
� &R�� �� � �� &R���H &R��
� &R�� �� � �� &R���H &R��
� &R�� �� &R�� �� &R���H &R��
� &R�� �� � �� &R���H &R��
�� � �� &R�� �� &R��
�� &R���H &R�� �� &R�� �� &R��
�� � �� &R�� �� &R��
�� � �� &R���H &R�� �� &R���H &R��
�� &R�� �� &R�� �� &R��
�� &R�� �� &R�� �� &R���H &R��
�� &R�� �� &R���H &R�� �� &R��
�� &R�� �� &R��� �� &R���H &R��
�� &R�� �� &R���H &R�� �� &R���H &R��
�� &R�� �� &R��� �� &R��
�� &R�� �� &R���H &R�� �� &R���
�� &R���H &R�� �� &R���H &R�� �� &R����H�&R��
�� &R�� �� &R�� �� &R���
�� &R�� �� &R���H &R�� �� &R���H &R��
�� &R�� �� &R���H &R�� �� &R����H�&R��
�� &R�� �� &R��� �� &R���H &R��
�� &R�� �� &R���H &R�� �� &R���H &R��
�� &R�� �� &R����H�&R�� �� &R���H &R��
�� &R�� �� &R���H &R�� �� &R���H &R��
�� � �� &R��� �� &R���
�� &R�� �� &R���H &R�� ��� &R���H &R��
�� &R�� �� &R��� ��� &R���H &R��
�� &R�� �� &R�� ��� &R��
�� &R�� �� &R���H &R�� ��� &R����H�&R��
�� &R�� �� &R���H &R�� ��� &R���H &R��
�� &R�� �� &R�� ��� &R��

���FRQWLQXD���
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7$%(/$����&RQW�
/LQKDJHP $OHOR�GH

UHVLVWrQFLD
/LQKDJHP $OHOR�GH

UHVLVWrQFLD
/LQKDJHP $OHOR�GH

UHVLVWrQFLD
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 �
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 �
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 �
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 �
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��� &R����H�&R�� ��� &R�� ���
 &R��
��� &R���H &R�� ��� � ���
 �
��� &R�� ��� � ���
 �
��� &R�� ��� � ���
 �
��� &R���H &R�� ��� � ���
 &R��
��� &R�� ��� � ���
 &R��
��� &R�� ���
 � ���
 �
��� &R�� ���
 � ���
 &R��
��� &R���H &R�� ���
 &R�� ���
 �

���FRQWLQXD���



49

7$%(/$����&RQW�
/LQKDJHP $OHOR�GH

UHVLVWrQFLD
/LQKDJHP $OHOR�GH

UHVLVWrQFLD
/LQKDJHP $OHOR�GH

UHVLVWrQFLD
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�OLQKDJHP�QmR�LQRFXODGD�FRP�D�UDoD�����SRGH�WHU�R�&R����
��QHQKXP�DOHOR�LGHQWLILFDGR�
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��&21&/86®(6

)RL�SRVVtYHO�LGHQWLILFDU�OLQKDJHQV�FRP�SLUkPLGH�GH�DOHORV�GH�UHVLVWrQFLD
j� DQWUDFQRVH� HP� SHOR� PHQRV� GRLV� JHQHV� H� GH� GXDV� FRQVWLWXLo}HV� GLIHUHQWHV�
&R����&R�� H�&R���&R���

)RUDP� LGHQWLILFDGDV� OLQKDJHQV� DSHQDV� FRP� R� DOHOR� &R���� SDUD� TXH� HOH
SRVVD�VHU�PHOKRU�FRQKHFLGR�H�XWLOL]DGR�



51

5()(5Ç1&,$6�%,%/,2*5È),&$6
$/=$7(�0$5,1��$��/���0(1$5,0��+���%$,$��*��6���3$8/$�-5����7��-��
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,QKHULWDQFH�RI�DQWKUDFQRVH�UHVLVWDQFH�LQ�WKH�FRPPRQ�EHDQ�GLIIHUHQWLDO�FXOWLYDU
*�����DQG�LGHQWLILFDWLRQ�RI�D�QHZ�PROHFXODU�PDUNHU�OLQNHG�WR�WKH�&R�����JHQH�
-RXUQDO�RI��3K\WRSDWKRORJ\��%HUOLQ��Y�������Q�����S�����������0D\������
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7��-��GH��%$5526��(��*��GH��025(,5$��0��$��,PSURYHG�VHOHFWLRQ�ZLWK�QHZO\
LGHQWLILHG�5$3'�PDUNHUV�OLQNHG�WR�UHVLVWDQFH�JHQH�WR�IRXU�SDWKRW\SHV�RI
&ROOHWRWULFKXP�OLQGHPXWKLDQXP�LQ�FRPPRQ�EHDQ��3K\WRSDWKRORJ\��6W��3DXO��Y�
����Q�����S�����������$SU�������
%$/$5',0��5��6���3$6725�&255$/(6��0��$��5HDomR�GH�JHUPRSODVPD�GH
3KDVHROXV�YXOJDULV D�QRYH�UDoDV�GH�&ROOHWRWULFKXP�OLQGHPXWKLDQXP�
)LWRSDWRORJLD�%UDVLOHLUD��%UDVtOLD��Y������Q�������S�����������RXW��GH]�������
&$67$1+(,5$��$��/��0���6$1726��-��%��GRV��)(55(,5$��'��)���0(/2��/�
&��,GHQWLILFDWLRQ�RI�FRPPRQ�EHDQ�DOOHOHV�UHVLVWDQW�WR�DQWKUDFQRVH�XVLQJ�5$3'�
*HQHWLFV�DQG�0ROHFXODU�%LRORJ\��5LEHLUmR�3UHWR��Y������Q�����S�����������'HF�
�����
'(�:,7��3��-��*��0��3DWKRJHQ�DYLUXOHQFH�DQG�SODQW�UHVLVWDQFH��D�NH\�UROH�IRU
UHFRJQLWLRQ��7UHQGV�LQ�3ODQW�6FLHQFH��2[IRUG��Y�����Q������'HF�������
)/25��+��+��&XUUHQW�VWDWXV�RI�JHQH�IRU�JHQH�FRQFHSW��$QQXDO�5HYLHZ�RI
3K\WRSDWRORJ\��3DOR�$OWR��Y�����S����������������
+$*,:$5$��:��(��(PSUHJR�GH�5$3'�HP�SURJUDPD�GH�UHWURFUX]DPHQWR
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GLVHDVH�UHVLVWDQFH�LQ�FRPPRQ�EHDQ��0ROHFXODU�%UHHGLQJ��$PVWHUGDP��Y�����Q�
���S��������-DQ�������
1,(1+8,6��-���7,9$1*��-���6.52&+��3���6$1726��-��%��GRV��*HQHWLF
UHODWLRQVKLSV�DPRQJ�FXOWLYDUV�DQG�OLQHV�RI�OLPD�EHDQ��3KDVHROXV�OXQDWXV /����DV
PHDVXUHG�E\�5$3'�PDUNHUV��-RXUQDO�RI�WKH�$PHULFDQ�6RFLHW\�IRU
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DQWUDFQRVLV�GHO�IULMRO�FRP~P��3KDVHROXV�YXOJDULV��HP�$PpULFD�/DWLQD��&DOL�
&,$7��������S������������'RFXPHQWR�GHH�7UDEDMR�������
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0ROHFXODU�%LRORJ\�0DQXDO�$���S�������������
6,/9$��0��9��GD��,GHQWLILFDomR�GH�PDUFDGRUHV�5$3'�OLJDGR�DR�DOHOR�&R��
GH�UHVLVWrQFLD�GR�IHLMmR�DR�DJHQWH�FDXVDO�GD�DQWUDFQRVH�����������S�
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6(/(d­2�'(�/,1+$*(16�'(�)(,-­2�5(6,67(17(6�¬
$175$&126(��*5­26�7,32�&$5,2&$�(�287526

)(1Ï7,326�)$925È9(,6
5(6802

1D� REWHQomR� GH� QRYDV� FXOWLYDUHV� GH� IHLMmR� UHVLVWHQWHV� j� DQWUDFQRVH
�&ROOHWRWULFXP� OLQGHPXWKLDQXP��� RXWURV� IHQyWLSRV� GH� LQWHUHVVH� DJURQ{PLFR
WDPEpP�GHYHP�VHU�FRQVLGHUDGRV��HQWUH�HOHV�D�SURGXomR�GH�JUmRV��R�WLSR�GH�JUmRV�
D�UHDomR�j�PDQFKD�DQJXODU��3KDHRLVDULRSVLV�JULVHROD��H�R�SRUWH�GD�SODQWD��&RP
EDVH� QHVVH� IDWR�� R� REMHWLYR� GHVVH� WUDEDOKR� IRL� LGHQWLILFDU�� HQWUH� OLQKDJHQV
UHVLVWHQWHV� j� DQWUDFQRVH�� DV�PDLV� SURPLVVRUDV�� FRP� DOWD� SURGXWLYLGDGH�� WLSR� GH
JUmRV�&DULRFD��UHVLVWrQFLD�j�PDQFKD�DQJXODU�H�SRUWH�HUHWR��)RUDP�XWLOL]DGDV����
OLQKDJHQV� REWLGDV� GR� SURJUDPD� GH� UHWURFUX]DPHQWRV� HQWUH� R� JHQLWRU� GRDGRU
*������SRUWDGRU�GH�WUrV�DOHORV�GH�UHVLVWrQFLD�j�DQWUDFQRVH��&R�����&R�� H�&R����
H�RV�JHQLWRUHV�UHFRUUHQWHV�(6$/������UHVLVWHQWH�j�PDQFKD�DQJXODU��H�&,�����TXH
SRVVXHP�ERDV�FDUDFWHUtVWLFDV�DJURQ{PLFDV��(VVDV�OLQKDJHQV�IRUDP�DYDOLDGDV�HP
TXDWUR� H[SHULPHQWRV�� FRQGX]LGRV� HP� WUrV� ORFDLV� QR� (VWDGR� GH� 0LQDV� *HUDLV�
VHQGR���QD�VDIUD�GR�LQYHUQR������FRP�DV�����OLQKDJHQV�HP�,MDFL����QD�VDIUD�GD
VHFD������FRP�����OLQKDJHQV�H�XPD�WHVWHPXQKD��HP�/DYUDV�H�3DWRV�GH�0LQDV��H
�� QD� VDIUD� GR� LQYHUQR������ FRP� ��� OLQKDJHQV� H� D WHVWHPXQKD�� HP� ,MDFL�� $
WHVWHPXQKD� IRL� D� FXOWLYDU� 7DOLVPm�� UHFpP�UHFRPHQGDGD� SDUD� R� HVWDGR�� $V
DYDOLDo}HV�IRUDP�UHDOL]DGDV�SRU�PHLR�GD�SURGXomR�H�GR�WLSR�GH�JUmRV��GD�UHDomR�j
PDQFKD�DQJXODU�H�GR�SRUWH��)RUDP�REVHUYDGDV�DFHQWXDGDV�GLIHUHQoDV�JHQpWLFDV
HQWUH�DV�OLQKDJHQV��HP�WRGRV�RV�FDUDFWHUHV��WDQWR�QDV�DQiOLVHV�LQGLYLGXDLV�TXDQWR
QDV� FRQMXQWDV��&RQVHT�HQWHPHQWH��DV�KHUGDELOLGDGHV� IRUDP� WDPEpP�HOHYDGDV� H
SURSLFLDUDP�DFHQWXDGRV�JDQKRV�FRP�D�VHOHomR��$�FRUUHODomR�IHQRWtSLFD�IRL�EDL[D
H� SRVLWLYD� DSHQDV� HQWUH� D� UHDomR� j� PDQFKD� DQJXODU� H� R� SRUWH�� DV� GHPDLV
FRUUHODo}HV� IRUDP� QmR� VLJQLILFDWLYDV�� LQGLFDQGR� D� SRVVLELOLGDGH� GH� VHOHomR� GH
OLQKDJHQV�VXSHULRUHV�HP�WRGRV�RV�FDUDFWHUHV��(QWUH�DV����OLQKDJHQV�DYDOLDGDV�QD
VDIUD� GR� LQYHUQR������� WRGDV� DSUHVHQWDUDP� SRUWH� PDLV� HUHWR�� ��� IRUDP� PDLV
SURGXWLYDV� H� ���� GHODV� DSUHVHQWDUDP� WLSR� GH� JUmRV� LJXDO� RX� VXSHULRU� j
WHVWHPXQKD�� 3{GH�VH� HQWmR� VHOHFLRQDU�� FRP� EDVH� QRV� TXDWUR� FDUDFWHUHV�� FLQFR
OLQKDJHQV� FRP� DOWD� SURGXomR� GH� JUmRV�� WLSR� GH� JUmRV� &DULRFD�� PDLRU� QtYHO� GH
UHVLVWrQFLD�j�PDQFKD�DQJXODU�H�DQWUDFQRVH�H�SRUWH�PDLV�HUHWR�

BBBBBBBBBBBBBBBBB

2ULHQWDGRU���-RmR�%RVFR�GRV�6DQWRV���8)/$
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,Q� D� FRPPRP� EHDQ� EUHHGLQJ� SURJUDP� IRU� 0LQDV� *HUDLV� 6WDWH� %UD]LO�
GHVLUDEOH� SKHQRW\SHV� VXFK� DV� DQWKUDFQRVH� �&ROOHWRWULFKXP� OLQGHPXWKLDQXP�
UHVLVWDQFH�� &DULRFD� JUDLQ� W\SH� DQG� \LHOG�� DQJXODU� OHDI� VSRW� UHVLVWDQFH
�3KDHRLVDULRSVLV�JULVHROD���DQG�XSULJKW�SODQW�DUFKLWHFWXUH�DUH�DOZD\V�VRXJKW��7KH
REMHFWLYHV� RI� WKLV� UHVHDUFK� ZHUH� WR� LGHQWLI\� OLQHV� UHVLVWDQW� WR� DQWKUDFQRVH� DQG
ZLWK�RWKHU�VXSHULRU�DJURQRPLF�SKHQRW\SHV��7ZR�KXQGUHG�DQG�ILIW\�VL[�OLQHV�IURP
D�EDFNFURVV�EHWZHHQ�WKH�GRQRU�SDUHQW�*�����ZKLFK�KDYH�WKUHH�UHVLVWDQW�DOOHOHV
WR�DQWKUDFQRVH��&R�����&R�� DQG�&R����DQG�WKH�UHFXUUHQWV�SDUHQWV�(6$/�����DQG
&,�����ZKLFK� KDYH� RWKHU� VXSHULRU� DJURQRPLF� WUDLWV�ZHUH� HYDOXDWHG�� )RXU� ILHOG
WULDOV� ZHUH� VHW� XS� LQ� WKH� 0LQDV� *HUDLV� VWDWH�� RQH� ZLWK� ���� OLQHV� LQ� WKH
ZLQWHU�VSULQJ� VHDVRQ� ������ LQ� ,MDFL�� WZR� WULDOV� GXULQJ� WKH� GU\� VHDVRQ� ������ LQ
/DYUDV�DQG�3DWRV�GH�0LQDV�ZLWK����� OLQHV�DQG�RQH� LQ� WKH�ZLQWHU�VSULQJ�VHDVRQ
����� LQ� ,MDFL�� ZLWK� ��� OLQHV�� ,Q� WKH� ODVW� WKUHH� WULDOV� FXOWLYDU� 7DOLVPm� ZDV� DOVR
LQFOXGHG� DV� D� WHVWHU�� *UDLQ� W\SH� DQG� \LHOG�� UHDFWLRQ� WR� DQJXODU� OHDI� VSRW� DQG
DQWKUDFQRVH� DQG� SODQW� DUFKLWHFWXUH� ZHUH� PHDVXUHG�� *UHDW� JHQHWLF� GLIIHUHQFHV
ZHUH� REVHUYHG� DPRQJ� WKH� OLQHV� IRU� DOO� WUDLWV�� FRQVLGHULQJ� ERWK� LQGLYLGXDO� DQG
MRLQW� DQDO\VLV� RI� YDULDQFH�� 7KHUHIRUH�� WKH� KHULWDELOLWLHV� HVWLPDWHV� ZHUH� DOVR� RI
JUHDW� PDJQLWXGH� DQG� DVVXU� FRQVLGHUDEOH� VHOHFWLRQ� SURJUHVV�� 2QO\� SODQW
DUFKLWHFWXUH� DQG� UHDFWLRQ� WR� DQJXODU� OHDI� VSRW� H[KLELWHG� D� VPDOO� DQG� SRVLWLYH
SKHQRWLSLF�FRUUHODWLRQ��VXJJHVWLQJ�WKH�SRVLELOLW\�WR�VHOHFW�LPSURYHG� OLQHV�IRU�DOO
WUDLWV�� $PRQJ� WKH� ��� OLQHV� WHVWHG�� DOO� VKRZHG� XSULJKW� SODQW� DUFKLWHFWXUH� DQG
UHVLVWDQFH� WR� DQWKUDFQRVH� DQG� DQJXODU� OHDI� VSRW�� ��� RXW\LHOGHG� WKH� WHVWHU� DQG
����KDG�WKH�VDPH�JUDLQ�W\SH�RU�HYHQ�EHWWHU� WKDQ� WKH�WHVWHU��)LYH�VXSHULRU�OLQHV
IRU�DOO�WUDLV�ZHUH�VHOHFWHG�DQG�FRXOG�EHFRPH�QHZ�FXOWLYDUV�

BBBBBBBBBBBBBBBBB

0DMRU�3URIHVVRU���-RmR�%RVFR�GRV�6DQWRV���8)/$
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(QWUH� DV� FXOWLYDUHV� GH� IHLMmR� XWLOL]DGDV� QR� %UDVLO�� FHUFD� GH� ���
FRUUHVSRQGHP� jTXHODV� FRP� WLSR� GH� JUmR� VHPHOKDQWH� DR� GD� FXOWLYDU� &DULRFD�� D
TXDO� p� D� PDLV� SUHIHULGD�� $� FXOWLYDU� &DULRFD� WUDGLFLRQDO�� TXH� DLQGD� p� PXLWR
XWLOL]DGD��p�VXVFHWtYHO�j�PDLRULD�GRV�SDWyJHQRV�LPSRUWDQWHV�SDUD�D�5HJLmR�6XO�GH
0LQDV��HQWUH�HOHV�R�&ROOHWRWULFKXP�OLQGHPXWKLDQXP��DJHQWH�FDXVDO�GD�DQWUDFQRVH�
H�R�3KDHRLVDULRSVLV�JULVHROD��DJHQWH�FDXVDO�GD�PDQFKD�DQJXODU��$OpP�GLVVR��DV
SODQWDV�GHVVD�FXOWLYDU� VmR�SURVWUDGDV�� IDYRUHFHQGR�R�FRQWDWR�GDV�YDJHQV� FRP�R
VROR��R�TXH�RFDVLRQD�GDQRV�jV�VHPHQWHV�

1D� REWHQomR� GH� QRYDV� FXOWLYDUHV� UHVLVWHQWHV� j� DQWUDFQRVH�� RXWURV
IHQyWLSRV� GH� LQWHUHVVH� DJURQ{PLFR� WDPEpP�QHFHVVLWDP� VHU� FRQVLGHUDGRV�� (QWUH
HOHV�HVWmR��D��7LSR�GH�JUmRV�DFHLWiYHLV�SHOR�FRQVXPR��FRPR�DTXHOH�VHPHOKDQWH
DR�GD�FXOWLYDU�&DULRFD��E��3RUWH�HUHWR��R�TXH�HYLWD�SHUGDV�QD�FROKHLWD�H�IDYRUHFH�D
FROKHLWD� PHFDQL]DGD�� F�� 5HVLVWrQFLD� j� PDQFKD� DQJXODU�� TXH� p� RXWUR� SDWyJHQR
LPSRUWDQWH� H� TXH� FDXVD� JUDQGHV� SHUGDV� QD� FXOWXUD�� G�� $GDSWDomR� H� DOWD
SURGXWLYLGDGH��TXH�VmR�HVVHQFLDLV�QD�DFHLWDomR�GH�XPD�QRYD�FXOWLYDU�

,QIHOL]PHQWH��QR�HQWDQWR��DV�IRQWHV�GH�UHVLVWrQFLD�HP�JHUDO�VmR�OLQKDJHQV
RX� FXOWLYDUHV� PDO� DGDSWDGDV� jV� FRQGLo}HV� DPELHQWDLV� GD� UHJLmR� H� FRP� YiULRV
IHQyWLSRV� LQGHVHMiYHLV�� VHQGR�� SRUWDQWR�� LQDGHTXDGDV� SDUD� R� XVR� FRPHUFLDO�
$VVLP��DV�IRQWHV�GH�UHVLVWrQFLD�GHYHP�VHU�FUX]DGDV�FRP�D�FXOWLYDU�&DULRFD��RX
RXWUD�OLQKDJHP�VHPHOKDQWH�H�GH�DOWR�YDORU�DJURQ{PLFR��H�GHYHP�VHU�IHLWRV�DOJXQV
UHWURFUX]DPHQWRV�XWLOL]DQGR�D�&DULRFD�RX�RXWUD�OLQKDJHP�VXSHULRU�FRPR�JHQLWRU
UHFRUUHQWH�� SDUD� TXH� SRVVDP� VHU� VHOHFLRQDGDV� QD� GHVFHQGrQFLD� OLQKDJHQV� TXH
SRVVXDP��DOpP�GD�UHVLVWrQFLD�j�DQWUDFQRVH��RXWURV�IHQyWLSRV�GHVHMiYHLV� �5H\HV�
9DOGpV��������
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(QWUH�RV�JHQLWRUHV�UHFRUUHQWHV��VHPSUH�TXH�SRVVtYHO�GHYHP�VHU�XWLOL]DGDV
IRQWHV� GH� UHVLVWrQFLD� D� 3�� JULVHROD� D� ILP� GH� DVVRFLDU� UHVLVWrQFLD� DRV� GRLV
SDWyJHQRV�PDLV�LPSRUWDQWHV�QR�6XO�GH�0LQDV�*HUDLV�

&RP�EDVH�QHVVHV�IDWRV��R�REMHWLYR�GHVVH�WUDEDOKR�IRL�LGHQWLILFDU��HQWUH�DV
OLQKDJHQV� UHVLVWHQWHV� j� DQWUDFQRVH� RULXQGDV� GH� XP� SURJUDPD� GH
UHWURFUX]DPHQWRV�� DV�PDLV� SURPLVVRUDV�� FRP� DOWD� SURGXWLYLGDGH�� WLSR� GH� JUmRV
&DULRFD��UHVLVWrQFLD�j�PDQFKD�DQJXODU�H�SRUWH�HUHWR�
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)RUDP� XWLOL]DGDV� ���� OLQKDJHQV�� RULXQGDV� GH� XP� SURJUDPD� GH
UHWURFUX]DPHQWRV�YLVDQGR�D�WUDQVIHUrQFLD�GD�SLUkPLGH�GH�DOHORV�GH�UHVLVWrQFLD�j
DQWUDFQRVH��SUHVHQWH�QD�OLQKDJHP�*������SDUD�OLQKDJHQV�DGDSWDGDV�H�FRP�JUmRV
GR� WLSR� &DULRFD�� 'R� WRWDO� GH� OLQKDJHQV�� ��� VmR� RULXQGDV� GH� XPD� IDPtOLD
VHJUHJDQWH�)� GR�SULPHLUR�UHWURFUX]DPHQWR�>�*�����;�(6$/�����;�(6$/���@
H������GH�WUrV�IDPtOLDV�VHJUHJUDQWHV�)� GR�VHJXQGR�UHWURFUX]DPHQWR�^>�*�����;
(6$/�����;�(6$/���@�;�&,���`�

2� *����� p� XPD� OLQKDJHP� PH[LFDQD�� FRP� YiULRV� IHQyWLSRV
GHVIDYRUiYHLV��FRPR�KiELWR�GH�FUHVFLPHQWR�,9��JUmRV�YHUPHOKRV�H�VHQVLELOLGDGH
DR� IRWRSHUtRGR�� 3RUpP�� HVVD� OLQKDJHP� p� SRUWDGRUD� GH� XPD� SLUkPLGH� GH� DOHORV
�&R����� &R�� H� &R���� TXH� FRQIHUHP� UHVLVWrQFLD� D� WRGDV� DV� UDoDV� GH� &�
OLQGHPXWKLDQXP TXH� RFRUUHP� QR� %UDVLO�� $� OLQKDJHP� (6$/���� SRVVXL� DOJXQV
IHQyWLSRV�IDYRUiYHLV��FRPR�KiELWR�GH�FUHVFLPHQWR�WLSR�,,��JUmRV�GR�WLSR�&DULRFD�
UHVLVWrQFLD� D 3�� JULVHROD� H� p� SRUWDGRUD� GR� DOHOR� &R�� GH� UHVLVWrQFLD� DR &�
OLQGHPXWKLDQXP�� -i� D� OLQKDJHP� &,���� p� RULXQGD� GH� XP� SURJUDPD� GH� VHOHomR
UHFRUUHQWH�GD�8)/$�H�SRVVXL�JUmRV�H[FHOHQWHV��GR�WLSR�&DULRFD�

����$YDOLDomR�GDV�OLQKDJHQV�HP�FDPSR

1D�VDIUD�GR�LQYHUQR�GH������IRUDP�DYDOLDGDV�DV�����OLQKDJHQV�H[WUDtGDV
GH�TXDWUR�IDPtOLDV�VHJUHJDQWHV�SURPLVVRUDV��+DJLZDUD���������QR�PXQLFtSLR�GH
,MDFL��0*�� )RL� XWLOL]DGR� R� GHOLQHDPHQWR� OiWLFH� ��� [ ��� FRP� GXDV� UHSHWLo}HV� H
SDUFHOD�GH�XPD�OLQKD�GH�XP�PHWUR��)RUDP�DYDOLDGDV�H�VHOHFLRQDGDV�DV�OLQKDJHQV
PDLV�SURPLVVRUDV�TXDQWR�DR�WLSR�H�SURGXWLYLGDGH�GH�JUmRV�
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1D�VDIUD�GD�VHFD�GH������IRUDP�DYDOLDGDV�����OLQKDJHQV�VHOHFLRQDGDV�QR
LQYHUQR� GH� ������ HP� GRLV� ORFDLV� GH�0LQDV�*HUDLV� �/DYUDV� H� 3DWRV� GH�0LQDV��
DJRUD� XWLOL]DQGR� SDUFHOD� FRP� GXDV� OLQKDV� GH� �P� OLQHDUHV�� HP� TXH� IRUDP
DYDOLDGRV�D�UHDomR�j�PDQFKD�DQJXODU��R�WLSR�GH�JUmRV��VRPHQWH�HP�/DYUDV��H�D
SURGXWLYLGDGH�GH�JUmRV��SDUD�SURFHGHU�D�VHOHomR�GDV�PDLV�SURPLVVRUDV��7DPEpP
IRL�XWLOL]DGR�R�GHOLQHDPHQWR�OiWLFH����[����FRP�WUrV�UHSHWLo}HV��DYDOLDQGR�VH�DV
����OLQKDJHQV�H�D�FXOWLYDU�7DOLVPm�FRPR�WHVWHPXQKD�

$�SDUWLU�GRV�UHVXOWDGRV�GHVVD�DYDOLDomR�IRUDP�VHOHFLRQDGDV����OLQKDJHQV�
FRP�EDVH�QD�SURGXomR�H�WLSR�GH�JUmRV�H�UHDomR�D�3��JULVHROD��TXH�YROWDUDP�D�VHU
DYDOLDGDV�QD�VDIUD�GR�LQYHUQR�GH�������MXQWDPHQWH�FRP�D�FXOWLYDU�7DOLVPm�FRPR
WHVWHPXQKD��SRU�PHLR�GH�XP�GHOLQHDPHQWR�OiWLFH���[���FRP�WUrV�UHSHWLo}HV��QR
PXQLFtSLR�GH�,MDFL��&DGD�SDUFHOD�IRL�QRYDPHQWH�UHSUHVHQWDGD�SRU�GXDV�OLQKDV�GH
�P��)RUDP�DYDOLDGDV�DV�FDUDFWHUtVWLFDV�SURGXomR�GH�JUmRV��SRUWH�H�WLSR�GH�JUmRV�

2V�H[SHULPHQWRV�UHFHEHUDP�DGXEDomR�QD�VHPHDGXUD� FRP�FHUFD�GH����
NJ�KD�GD�IyUPXOD����������1�3�2��.�2���PDLV�����NJ�KD�GH�VXOIDWR�GH�DP{QLR
HP�FREHUWXUD��2V�H[SHULPHQWRV�IRUDP�LUULJDGRV�SRU�DVSHUVmR�TXDQGR�QHFHVViULR�
(P� WRGRV�RV�H[SHULPHQWRV�R�HVSDoDPHQWR� HQWUH� OLQKDV� IRL�GH���FP�� H[FHWR�QR
LQYHUQR�GH�������HP�TXH�IRL�XVDGR�R�HVSDoDPHQWR�GH���FP�

$V� DYDOLDo}HV� GD� VHYHULGDGH� GD� PDQFKD� DQJXODU� IRUDP� UHDOL]DGDV
XWLOL]DQGR�VH� XP� GLDJUDPD� GH� QRWDV� GH� �� �UHVLVWrQFLD� FRPSOHWD�� D� �
�VXVFHWLELOLGDGH�Pi[LPD��SURSRVWR�SRU�%HUJDPLQ�)LOKR�HW�DO � ������ H�6DUWRUDWR
��������SRU�PHLR�GH�GRLV�DYDOLDGRUHV��1DV�DYDOLDo}HV�GH�WLSR�GH�JUmRV��WRPDQGR�
VH� FRPR� SDGUmR� R� WLSR� &DULRFD� �JUmRV� FRP� FRORUDomR� FUHPH� FODUD�� HVWULDV
PDUURP�FODUD��VHP�KDOR��WDPDQKR�PpGLR�H�QmR�DFKDWDGRV���IRL�XWLOL]DGD�D�HVFDOD
GHVFULWLYD�SURSRVWD�SRU�0DUTXHV�-~QLRU���������FRP�QRWDV�YDULDQGR�GH����JUmRV
WLSR�&DULRFD��D����JUmRV�IRUD�GR�SDGUmR�&DULRFD���SRU�PHLR�GH�GRLV�DYDOLDGRUHV��$
DYDOLDomR�GH�SRUWH�IRL�UHDOL]DGD�SRU�PHLR�GH�XP�GLDJUDPD�GH�QRWDV�VHPHOKDQWH
DR� GH� &ROOLFFKLR� �������� FRP� QRWDV� YDULDQGR� GH� �� �WRWDOPHQWH� HUHWR�� D� �
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�WRWDOPHQWH�SURVWUDGR��� WDPEpP�SRU�PHLR�GH�GRLV�DYDOLDGRUHV��8WLOL]DUDP�VH� DV
PpGLDV�GRV�DYDOLDGRUHV�QD�DQiOLVH�GH�YDULkQFLD�GH�FDGD�FDUiWHU��$�SURGXomR�GH
JUmRV�IRL�PHGLGD�HP�J�SDUFHOD�H��SRVWHULRUPHQWH��IRL�UHDOL]DGD�D� WUDQVIRUPDomR
GRV� GDGRV� SDUD� NJ�KD� SDUD� SDGURQL]DomR�� GHYLGR� DRV� GLIHUHQWHV� WDPDQKRV� GH
SDUFHODV�XWLOL]DGRV�

����$QiOLVH�GDV�FDUDFWHUtVWLFDV�PRUIR�DJURQ{PLFDV

$V� FDUDFWHUtVWLFDV� DYDOLDGDV� QRV� H[SHULPHQWRV� GH� FDPSR� IRUDP
VXEPHWLGDV� j� DQiOLVH� LQGLYLGXDO� GH� YDULkQFLD�� VHJXQGR� R� VHJXLQWH� PRGHOR
HVWDWtVWLFR�
<LMN  �P���EN�M� ��UM ��WL �HLMN

RQGH�
<LMN� REVHUYDomR�UHIHUHQWH�DR�WUDWDPHQWR�L�QR�EORFR�N��GHQWUR�GD�UHSHWLomR�M�
P��HIHLWR�IL[R�GD�PpGLD�JHUDO�GR�HQVDLR�
EN�M���HIHLWR�DOHDWyULR�GR�EORFR�N��QD�UHSHWLomR�M��VHQGR��N� ������������.��
UM��HIHLWR�DOHDWyULR�GD�UHSHWLomR�M��VHQGR��M� �����������-���
WL� HIHLWR�IL[R�GR�WUDWDPHQWR�L��VHQGR��L� ���������������,��
HLMN ��HIHLWR�DOHDWyULR�GR�HUUR�H[SHULPHQWDO��GD�SDUFHOD�TXH�UHFHEHX�R�WUDWDPHQWR�L�

QR� EORFR� N�� GHQWUR� GD� UHSHWLomR� M� DVVXPLQGR�VH� TXH� RV� HUURV� VmR
LQGHSHQGHQWHV�H�QRUPDOPHQWH�GLVWULEXtGRV��FRP�PpGLD�]HUR�H�YDULkQFLD� 1��

3DUD�DV�DQiOLVHV�FRQMXQWDV��IRL�FRQVLGHUDGR�R�VHJXLQWH�PRGHOR�
<LMNO  �P���DO ��WL ��EN�MO� ��UM�O� ���WD�LO ��HLMN�O�

RQGH�
<LMNO� REVHUYDomR�UHIHUHQWH�DR� WUDWDPHQWR� L�QR�EORFR�N��GHQWUR�GD�UHSHWLomR�M��QD

VDIUD�O�
P��HIHLWR�IL[R�GD�PpGLD�JHUDO�GR�HQVDLR�
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DO��HIHLWR�IL[R�GD�VDIUD�O��VHQGR��O� ������������/�
WL� HIHLWR�IL[R�GR�WUDWDPHQWR�L��VHQGR��L� ���������������,��
EN�MO���HIHLWR�DOHDWyULR�GR�EORFR�N��GHQWUR�GD�UHSHWLomR�M�H�GD�VDIUD�O��VHQGR��N� ���

��������.��
UM�O���HIHLWR�DOHDWyULR�GD�UHSHWLomR�M��GHQWUR�GR�ORFDO�N��VHQGR��M� �����������-��
WDLO��HIHLWR�IL[R�GD�LQWHUDomR�HQWUH�R�WUDWDPHQWR�L�H�D VDIUD�O�
HLMN�O���p�R�HUUR�H[SHULPHQWDO�PpGLR�

&RP�R� UHVXOWDGR�GDV�DQiOLVHV� LQGLYLGXDLV�H�FRQMXQWDV� �7DEHOD���� IRUDP
HVWLPDGDV�DV�KHUGDELOLGDGHV�H�VHXV�LQWHUYDORV�GH�FRQILDQoD�VHJXQGR�D�H[SUHVVmR
GH�.QDSS�HW�DO���������SDUD�FDGD�FDUiWHU��HP�FDGD�VDIUD�H�QDV�DQiOLVHV�FRQMXQWDV�
&RPR� RV� HIHLWRV� GH� WUDWDPHQWRV� IRUDP� FRQVLGHUDGRV� IL[RV�� HVVD� KHUGDELOLGDGH
FRUUHVSRQGH�� QD� YHUGDGH�� DR� FRHILFLHQWH� GH� GHWHUPLQDomR� JHQRWtSLFR� �5 ���� TXH
LQGLFD� D� TXDQWLGDGH� GD� YDULDomR� IHQRWtSLFD� REVHUYDGD� TXH� p� GHYLGD� D� FDXVDV
JHQpWLFDV��(VVD�HVWLPDWLYD�VHUi�UHIHULGD�FRPR�KHUGDELOLGDGH��K �¶��

7$%(/$����(VTXHPD�GDV�DQiOLVHV�GH�YDULkQFLD�LQGLYLGXDLV�H�FRQMXQWDV�
$QiOLVHV�LQGLYLGXDLV

)RQWHV�GH�9DULDomR 40 )
5HSHWLo}HV 4�
/LQKDJHQV 4� 4��4�
(UUR�HIHWLYR 4�

$QiOLVHV�&RQMXQWDV
6DIUDV��6� 4�

/LQKDJHQV��/� 4� 4��4�
6;/ 4� 4��4�

(UUR�0pGLR 4�
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$V�HVWLPDWLYDV�GH�KHUGDELOLGDGH�IRUDP�REWLGDV�SRU�PHLR�GDV�H[SUHVV}HV�
K�¶� �5�  ��4��±�4���4���SDUD�DV�DQiOLVHV�LQGLYLGXDLV�
K�¶� �5�  ��4��±�4���4���SDUD�DV�DQiOLVHV�FRQMXQWDV�

$V� H[SUHVV}HV� SDUD� R� FiOFXOR� GRV� LQWHUYDORV� GH� FRQILDQoD� IRUDP� DV
VHJXLQWHV�
/,� �^���>�40�/LQKDJHQV�40�(UUR��)��.���*/�(UUR��*/�/LQKDJHP@��`
/6� �^���>�40�/LQKDJHQV�40�(UUR��).���*/�(UUR��*/�/LQKDJHP@��`

3DUD� DV� DQiOLVHV� FRQMXQWDV� �7DEHOD� ��� IRL� HVWLPDGR�� DOpP� GD
KHUGDELOLGDGH�H�VHX�LQWHUYDOR�GH�FRQILDQoD��R�JDQKR�FRP�D�VHOHomR��*6��SDUD�RV
FDUDFWHUHV�DYDOLDGRV�SRU�PHLR�GD�H[SUHVVmR�
*6����� �GV�[�K�¶

HP�TXH�
GV�� GLIHUHQFLDO� GH� VHOHomR�� RX� VHMD�� D� GLIHUHQoD� HQWUH� D� PpGLD� GDV� OLQKDJHQV

VHOHFLRQDGDV�H�D PpGLD�JHUDO�GR�H[SHULPHQWR�
K�¶��KHUGDELOLGDGH�GR�FDUiWHU�

7DPEpP�IRUDP�HVWLPDGDV�DV�FRUUHODo}HV�IHQRWtSLFDV�HQWUH�RV�FDUDFWHUHV
DYDOLDGRV��XWLOL]DQGR�VH�R�SURJUDPD�067$7��H�HVWDV�IRUDP�WHVWDGDV�SHOR�WHVWH�W�



63

��5(68/7$'26�(�',6&866­2

$V�DQiOLVHV�GH�YDULkQFLD�LQGLYLGXDLV�GD�SURGXomR�GH�JUmRV�QDV�VDIUDV�GH
LQYHUQR�������LQYHUQR�������DPEDV�HP�,MDFL�H�QD�VHFD�������HP�/DYUDV�H�3DWRV
GH� 0LQDV�� HVWmR� DSUHVHQWDGDV� QD� 7DEHOD� ��� )LFD� HYLGHQFLDGD� D� H[LVWrQFLD� GH
GLIHUHQoDV� JHQpWLFDV� VLJQLILFDWLYDV� HQWUH� DV� OLQKDJHQV� TXDQWR� j� SURGXomR� GH
JUmRV��DR�QtYHO�GH����GH�SUREDELOLGDGH�SDUD�D�VDIUD�GH�LQYHUQR������H�DR�QtYHO
GH����GH�SUREDELOLGDGH�SDUD�DV�GHPDLV�VDIUDV�

$�SUHFLVmR�H[SHULPHQWDO��DYDOLDGD�SRU�PHLR�GR�FRHILFLHQWH�GH�YDULDomR
�&9���7DEHOD�����IRL�VHPHOKDQWH�j�HQFRQWUDGD�HP�H[SHULPHQWRV�FRP�D�FXOWXUD�GR
IHLMmR� �0DUTXHV� -~QLRU�� ������ H� SRGH� VHU� FRQVLGHUDGD� ERD�� SULQFLSDOPHQWH
SRUTXH�SHUPLWLX�GHWHFWDU�GLIHUHQoDV�JHQpWLFDV��HQWUH��RV��WUDWDPHQWRV���(QWUHWDQWR�

7$%(/$� ��� 5HVXPR� GDV� DQiOLVHV� GH� YDULkQFLD� LQGLYLGXDLV� GDV� SURGXo}HV� GH
JUmRV��NJ�KD���DYDOLDGDV�QDV�VDIUDV�GR�LQYHUQR������H�LQYHUQR������
DPEDV� HP� ,MDFL�� VHFD������� HP� /DYUDV� H� 3DWRV� GH� 0LQDV�� H
HVWLPDWLYDV� GH� KHUGDELOLGDGH� FRP� RV� UHVSHFWLYRV� LQWHUYDORV� GH
FRQILDQoD�

(VWLPDWLYDV ,QY��� 6HFD����/DYUDV 6HFD����3DWRV ,QY���
1R OLQKDJHQV ��� ��� ��� ��
40�OLQKDJHQV 

 

 

 

0pGLD��NJ�Ki� ������� ������� ����� �������

0pGLD�WHVWHPXQKD � � � �������
&9���� ����� ����� ����� �����
K�¶ ��� ����� ����� ����� �����
K�¶�/,� ����� ����� ����� ����
K�¶�/6� ����� ����� ����� �����


� H� 

6LJQLILFDWLYR� DR� QtYHO� GH� ��� H� ��� GH� SUREDELOLGDGH� SHOR� WHVWH� )�
UHVSHFWLYDPHQWH��/,�H�/6��/LPLWHV�GR�LQWHUYDOR�GH�FRQILDQoD�SDUD�K �¶�FRP�����GH�SUREDELOLGDGH�
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RV� &9� SDUD� D� VDIUD� GD� VHFD� HP� /DYUDV� H� 3DWRV� GH� 0LQDV� IRUDP� XP� SRXFR
VXSHULRUHV� DRV� GDV� VDIUDV� GH� LQYHUQR������ H� LQYHUQR������� (VVD� VXSHULRULGDGH
SRGH� VHU� H[SOLFDGD� SHOD� DOWD� LQFLGrQFLD� GH� 3�� JULVHROD�� SHOD� LQFLGrQFLD
GHVXQLIRUPH� GH� iFDUR� UDMDGR� �7HWUDQ\FKXV� XUWLFDH�� H� SHOD� GHVXQLIRUPLGDGH� QD
GLVWULEXLomR� GH� iJXD� SHOR� VLVWHPD� GH� LUULJDomR�� R� TXH� RFDVLRQRX� D� UHGXomR� GD
SURGXomR�PpGLD�GH�JUmRV��-i�DV�DYDOLDo}HV�GH�LQYHUQR�HP�,MDFL�IRUDP�UHDOL]DGDV
VRE� SLY{� FHQWUDO�� KDYHQGR� PDLRU� XQLIRUPLGDGH� QD� GLVWULEXLomR� GH� iJXD�� 9DOH
UHVVDOWDU� TXH� HP� WRGDV� DV� VDIUDV� KRXYH� HILFLrQFLD� GR� OiWLFH�� R� TXH� PRVWUD� D
H[LVWrQFLD�GH�GLIHUHQoDV�DPELHQWDLV�GHQWUR�GH�FDGD�iUHD�H[SHULPHQWDO�

$�PpGLD� GD� VDIUD� GH� LQYHUQR������ IRL�PDLV� HOHYDGD� GR� TXH� DV� GHPDLV
GHYLGR� jV� FRQGLo}HV� DPELHQWDLV� SRVVLYHOPHQWH� PDLV� IDYRUiYHLV� QHVVD� VDIUD�� H
WDPEpP�SRUTXH�IRUDP�XVDGDV�SDUFHOD�GH�DSHQDV�XPD�OLQKD�GH��P��VHSDUDGDV�QDV
H[WUHPLGDGHV� SRU� FRUUHGRUHV� GH� ��FP�� (VVHV� SURYDYHOPHQWH� UHGX]LUDP� D
FRPSHWLomR� HQWUH� DV� SODQWDV�TXDQGR� FRPSDUDGRV� FRP� DV� FRQGLo}HV� GH� FXOWXUD�
(P�FRQVHTXrQFLD��FHUWDPHQWH�KRXYH�XPD�VXSHUHVWLPDWLYD�GD�SURGXomR�GH�JUmRV�

$V� HVWLPDWLYDV� GH� KHUGDELOLGDGH�� FRP� EDVH� QRV� GDGRV� GH� FDGD� VDIUD
�7DEHOD�����SRGHP�VHU�FRQVLGHUDGDV�DOWDV�SDUD�R�FDUiWHU�HP�TXHVWmR��Mi�TXH�HOH�p
PXLWR� LQIOXHQFLDGR� SHOR� DPELHQWH�� HVWDQGR� VHPSUH� GHQWUR� GR� LQWHUYDOR� GH
FRQILDQoD�GH�WRGDV�DV�VDIUDV��FXMRV�OLPLWHV�IRUDP�VHPSUH�SRVLWLYRV��5DPDOKR�HW
DO���������

(P�WUrV�H[SHULPHQWRV��VHFD������HP�/DYUDV�H�3DWRV�H�LQYHUQR�������IRL
XWLOL]DGD� FRPR� WHVWHPXQKD� D� OLQKDJHP� 7DOLVPm�� UHFpP�UHFRPHQGDGD� FRPR
FXOWLYDU�� (VVD� OLQKDJHP� p� DOWDPHQWH� SURGXWLYD�� FRP� H[FHOHQWH� WLSR� GH� JUmRV�
3RUpP��QRV�GRLV� H[SHULPHQWRV�GD� VDIUD�GD� VHFD������� D� WHVWHPXQKD� DSUHVHQWRX
GHVHPSHQKR�PXLWR� LQIHULRU� DR� HVSHUDGR�� VHQGR�GHVFRQVLGHUDGD��&RPSDUDQGR�R
GHVHPSHQKR� GDV� OLQKDJHQV� DYDOLDGDV� FRP� D� WHVWHPXQKD� QD� VDIUD� GR
LQYHUQR������� REVHUYRX�VH� TXH� ��� GDV� OLQKDJHQV� DSUHVHQWDUDP� SURGXomR
VXSHULRU�j�GD�WHVWHPXQKD�
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&RQVLGHUDQGR�DV�DQiOLVHV�GH�YDULkQFLD�LQGLYLGXDLV�SDUD�R�FDUiWHU�WLSR�GH
JUmRV��7DEHOD�����REVHUYD�VH�D�H[LVWrQFLD�GH�GLIHUHQoDV�VLJQLILFDWLYDV��3��������
SDUD� OLQKDJHQV� HP� WRGDV� DV� VDIUDV�� R� TXH� LQGLFD� D� H[LVWrQFLD� GH� DFHQWXDGDV
GLIHUHQoDV� JHQpWLFDV� HQWUH� HODV��$�SUHFLVmR� H[SHULPHQWDO��PHGLGD� SHOR�&9�� IRL
OLJHLUDPHQWH� VXSHULRU� j� REWLGD� HP� DYDOLDo}HV� VHPHOKDQWHV� �0DUTXHV� -~QLRU�
������� HPERUD� QmR� WHQKD� LQWHUIHULGR� QD� GHWHFomR� GD� KHWHURJHQHLGDGH� GDV
OLQKDJHQV�

2XWUR� DVSHFWR� LQWHUHVVDQWH� p� D� UHGXomR� GDV� PpGLDV� �7DEHOD� ���� HP
FRQVHTXrQFLD� GDV� VHOHo}HV� SDUD� WLSRV� VXSHULRUHV� GH� JUmR� HP� XPD� VDIUD� H
DYDOLDomR�QD�VHJXLQWH��8P�UHVXOWDGR��DOLiV��HVSHUDGR��Mi�TXH�R�WLSR�GH�JUmRV�IRL�D
SULQFLSDO�FDUDFWHUtVWLFD�FRQVLGHUDGD�GXUDQWH�D�VHOHomR�GH�OLQKDJHQV�GH�XPD�VDIUD
SDUD�RXWUD��HVSHFLDOPHQWH�QD�SULPHLUD�VHOHomR��(VVH�UHVXOWDGR�p�VHPHOKDQWH�D�XP
JDQKR���UHDOL]DGR��FRP��D���VHOHomR��H���PRVWUD���R�� SURJUHVVR���HIHWLYR���FRP���HVVH

7$%(/$� ��� 5HVXPR� GDV� DQiOLVHV� GH� YDULkQFLD� LQGLYLGXDLV� GR� WLSR� GH� JUmRV
�QRWDV��� DYDOLDGR� QDV� VDIUDV� GR� LQYHUQR������ H� LQYHUQR������
DPEDV� HP� ,MDFL�� H� VHFD������� HP� /DYUDV�� H� HVWLPDWLYDV� GH
KHUGDELOLGDGH�FRP�RV�UHVSHFWLYRV�LQWHUYDORV�GH�FRQILDQoD�

(VWLPDWLYDV ,QY��� 6HFD����/DYUDV ,QY���
1R OLQKDJHQV ��� ��� ��
40�OLQKDJHQV 

 

 



0pGLD ���� ���� ����
0pGLD�WHVWHPXQKD � � ����

&9���� ����� ����� �����
K�¶ ��� ����� ����� �����
K�¶�/,� ����� ����� �����
K�¶�/6� ����� ����� �����



�6LJQLILFDWLYR�DR�QtYHO�GH����GH�SUREDELOLGDGH�SHOR�WHVWH�)��/,�H�/6��/LPLWHV�GR�LQWHUYDOR�GH�FRQILDQoD�SDUD�K �¶ FRP����GH�SUREDELOLGDGH�
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SURFHGLPHQWR� GH� DYDOLDomR� H� VHOHomR�� WHQGR�VH� FRPR� UHIHUrQFLD� R� WLSR� GH� JUmR
LGHDO�GD�WHVWHPXQKD�7DOLVPm��DYDOLDGR�QR�LQYHUQR�GH������

$V�HVWLPDWLYDV�GH�KHUGDELOLGDGH�SDUD�DV�DQiOLVHV� LQGLYLGXDLV��7DEHOD���
IRUDP� DOWDV�� LQGLFDQGR� TXH� R� FDUiWHU� p� SRXFR� LQIOXHQFLDGR� SHOR� DPELHQWH�
RFRUUHQGR�� DVVLP�� XPD� VLWXDomR� IDYRUiYHO� SDUD� D� VHOHomR�� 2� IDWR� GH� DV
HVWLPDWLYDV�HVWDUHP�VHPSUH�GHQWUR�GR�LQWHUYDOR�GH�FRQILDQoD�GH�WRGDV�DV�VDIUDV�p
XP� LQGLFDWLYR� GD� FRQILDELOLGDGH� GRV� YDORUHV� REWLGRV� H� FRQILUPD� D� REVHUYDomR�
UHIOHWLGD� SHODV� PpGLDV� QDV� VXFHVVLYDV� VDIUDV�� GR� JDQKR� FRP� D� VHOHomR�� 9DOH
VDOLHQWDU�D�PpGLD�GDV�OLQKDJHQV�DSyV�D�~OWLPD�VHOHomR��QR�LQYHUQR�GH�������D�TXDO
p� LQIHULRU� j� PpGLD� GD� WHVWHPXQKD�� D� FXOWLYDU� UHFpP�ODQoDGD� 7DOLVPm�� (VVD
FXOWLYDU�SRVVXL�FRPR�XP�GH�VHXV�JUDQGHV�PpULWRV�R�WLSR�GH�JUmRV��1RYHQWD�H�RLWR
SRU� FHQWR� GDV� OLQKDJHQV� WLYHUDP� R� WLSR� GH� JUmRV� LJXDO� RX� PHOKRU� TXH� R� GD
WHVWHPXQKD��,QIHUH�VH��SRUWDQWR��TXH�R�WLSR�GH�JUmRV�GDV�OLQKDJHQV�Mi�p�H[FHOHQWH�
$OpP�GLVVR�� DV� DFHQWXDGDV� GLIHUHQoDV� JHQpWLFDV� DLQGD� H[LVWHQWHV� HQWUH� HODV� H� R
HOHYDGR�YDORU�GH�KHUGDELOLGDGH�VXJHUHP�D�SRVVLELOLGDGH�GH�VHOHomR�GH� DOJXPDV
OLQKDV�TXH�YHQKDP�D�WHU�JUDQGH�DFHLWDomR�SHOR�FRQVXPLGRU�

2�FDUiWHU�UHDomR�j�PDQFKD�DQJXODU�IRL�DYDOLDGR�QD�VDIUD�GD�VHFD�������D
pSRFD� LGHDO� SDUD� R� GHVHQYROYLPHQWR� GD� GRHQoD�� HP� /DYUDV� H� 3DWRV� GH�0LQDV
�7DEHOD�����1RWD�VH�QRYDPHQWH�D�H[LVWrQFLD�GH�DPSOD�YDULDomR�JHQpWLFD�HQWUH�DV
OLQKDJHQV� �3� !� ����� TXDQWR� j� UHDomR� D� HVVH� SDWyJHQR� H� XPD� ERD� SUHFLVmR
H[SHULPHQWDO� �0DUTXHV� -~QLRU�� ������� $V� HVWLPDWLYDV� GH� KHUGDELOLGDGH� IRUDP
DOWDV��VXJHULQGR�D�SRVVLELOLGDGH�GH�VXFHVVR�FRP�D�VHOHomR�GDV�PDLV�UHVLVWHQWHV�

3DUD�R�FDUiWHU�SRUWH�IRL�UHDOL]DGD�XPD�DYDOLDomR�QD�VDIUD�GH�LQYHUQR�����
H� D� DQiOLVH� GH� YDULkQFLD� �7DEHOD� ��� PRVWURX� D� RFRUUrQFLD� GH� GLIHUHQoDV
VLJQLILFDWLYDV� HQWUH� DV� OLQKDJHQV��$� HVWLPDWLYD� GH� KHUGDELOLGDGH� IRL� GH� ������
LQGLFDQGR� D� SRVVLELOLGDGH� GH� VHOHomR� GH� OLQKDJHQV� FRP� SRUWH� PDLV� HUHWR�� $
SUHFLVmR� H[SHULPHQWDO� IRL� FRQVLGHUDGD� ERD� �6DQWRV�	�9HQFRYVN\�� �������9DOH
VDOLHQWDU�TXH�WRGDV�DV�OLQKDJHQV�H[LELUDP�SRUWH�PDLV�HUHWR�GR�TXH�D�WHVWHPXQKD�
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7$%(/$����5HVXPR�GDV�DQiOLVHV�GH�YDULkQFLD�LQGLYLGXDLV�GD�UHDomR�j�PDQFKD
DQJXODU� �QRWDV��� DYDOLDGD� QDV� VDIUDV� GD� � VHFD������� HP� /DYUDV� H
3DWRV�GH�0LQDV��H�HVWLPDWLYDV�GH�KHUGDELOLGDGH�FRP�RV�UHVSHFWLYRV
LQWHUYDORV�GH�FRQILDQoD�

(VWLPDWLYDV 6HFD����/DYUDV 6HFD����3DWRV
1R OLQKDJHQV ��� ���
40�OLQKDJHQV 

 



0pGLD ���� ����
&9���� ����� �����
K�¶ ��� ����� �����
K�¶�/,� ����� �����
K�¶�/6� ����� �����



�6LJQLILFDWLYR�DR�QtYHO�GH����GH�SUREDELOLGDGH�SHOR�WHVWH�)��/,� H� /6�� /LPLWHV� LQIHULRU� H� VXSHULRU� GR� LQWHUYDOR� GH� FRQILDQoD� SDUD� D
KHUGDELOLGDGH�DR�QtYHO�GH����GH�SUREDELOLGDGH�

7$%(/$� ��� 5HVXPR� GD� DQiOLVH� GH� YDULkQFLD� LQGLYLGXDO� GR� SRUWH� �QRWDV��
DYDOLDGR� QD� VDIUD� GH� � LQYHUQR������� HP� ,MDFL�� H� HVWLPDWLYDV� GH
KHUGDELOLGDGH�FRP�RV�UHVSHFWLYRV�LQWHUYDORV�GH�FRQILDQoD�
(VWLPDWLYDV ,QYHUQR������
1R OLQKDJHQV ��
40�OLQKDJHQV 



0pGLD ����
0pGLD�GD�WHVWHPXQKD ����

&9���� �����
K�¶ ��� �����
K�¶�/,� �����
K�¶�/6� �����



�6LJQLILFDWLYR�DR�QtYHO�GH����GH�SUREDELOLGDGH�SHOR�WHVWH�)��/,� H� /6�� /LPLWHV� LQIHULRU� H� VXSHULRU� GR� LQWHUYDOR� GH� FRQILDQoD� SDUD� D
KHUGDELOLGDGH�DR�QtYHO�GH����GH�SUREDELOLGDGH�
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9LVDQGR�FRQKHFHU�PHOKRU�DV����OLQKDJHQV�VHOHFLRQDGDV��XWLOL]DUDP�VH�DV
PpGLDV�DMXVWDGDV�GDV� WUrV� VDIUDV�SDUD� UHDOL]DU�D�DQiOLVH�FRQMXQWD�GD�SURGXomR�H
WLSR� GH� JUmRV� �7DEHOD� ���� $� VDIUD� GD� VHFD������� HP� 3DWRV� GH� 0LQDV�� QmR� IRL
LQFOXtGD� QHVVD� DQiOLVH� SRU� DSUHVHQWDU� HVWLPDWLYD� GR� HUUR� HIHWLYR� PXLWR
GLVFUHSDQWH�GDV�GHPDLV�VDIUDV�SDUD�SURGXomR�GH�JUmRV��5DPDOKR�HW�DO���������H
SRU�QmR�WHU�VLGR�UHDOL]DGD�DYDOLDomR�GH�WLSR�GH�JUmRV�

3DUD�D�SURGXomR�GH�JUmRV�� YHULILFRX�VH�TXH�RV�HIHLWRV�GH� OLQKDJHQV� H� D
LQWHUDomR�VDIUDV�SRU� OLQKDJHQV�IRUDP�VLJQLILFDWLYRV��FRQILUPDQGR�D�SUHVHQoD�GH
GLIHUHQoDV� JHQpWLFDV� HQWUH� DV� OLQKDJHQV�� (QWUHWDQWR�� R� FRPSRUWDPHQWR� GDV
OLQKDJHQV�QmR�IRL��FRLQFLGHQWH��QDV��GLIHUHQWHV��VDIUDV���FHUWDPHQWH��GHYLGR��j��DOWD

7$%(/$� ��� 5HVXPR� GDV� DQiOLVHV� FRQMXQWDV� GH� YDULkQFLD� GRV� FDUDFWHUHV
SURGXomR�H�WLSR�GH�JUmRV�HQYROYHQGR�DV� VDIUDV�GD�VHFD�������HP
/DYUDV�� � LQYHUQR������ H� LQYHUQR������� DPEDV� HP� ,MDFL� H
HVWLPDWLYDV�GH�KHUGDELOLGDGH�H�UHVSHFWLYRV�LQWHUYDORV�GH�FRQILDQoD�

40)RQWHV�GH�9DULDomR */ 3URGXomR�NJ�KD� 7LSR�GH�*UmRV��QRWD�
6DIUDV � �������������

 ����



/LQKDJHQV �� ���������
 ����


6�;�/ �� �����������

 ����QV

(UUR�0pGLR ��� ��������� ����
0pGLD � ������� ����
&9���� � ����� �����
K�¶ ��� � ����� �����
K�¶�/,� � ���� �����
K�¶�/6� � ����� �����


��

�H�QV 6LJQLILFDWLYR�DR�QtYHO�GH����H����GH�SUREDELOLGDGH�H�QmR�VLJQLILFDWLYR
SHOR�WHVWH�)��UHVSHFWLYDPHQWH��,QWHUYDOR�GH�FRQILDQoD�SDUD�KHUGDELOLGDGH�DR�QtYHO�GH����GH�SUREDELOLGDGH�
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VHQVLELOLGDGH�GR�FDUiWHU�jV�YDULDo}HV�DPELHQWDLV�
$� YDULDomR� GDV� OLQKDJHQV�� GHWHFWDGD� QD� DQiOLVH� FRQMXQWD� GH� YDULkQFLD�

SRGH� VHU�PHOKRU� REVHUYDGD� QD� GLVWULEXLomR� GH� IUHTXrQFLD� GD� SURGXWLYLGDGH� GH
JUmRV� �)LJXUD� ���� 3RGH�VH� REVHUYDU�� DLQGD�� TXH� FHUFD� GH� ���� GDV� OLQKDJHQV
WLYHUDP�GHVHPSHQKR�VXSHULRU�j�PpGLD�

3DUD� R� FDUiWHU� WLSR� GH� JUmRV�� D� DQiOLVH� FRQMXQWD� �7DEHOD� ��� PRVWURX
GLIHUHQoDV� JHQpWLFDV� HQWUH� DV� OLQKDJHQV� �3� !� ������ VXJHULQGR�� FRPR� Mi
VDOLHQWDGR�� D� SRVVLELOLGDGH� GH� PDLV� JDQKRV� FRP� D� VHOHomR�� 2XWUR� UHVXOWDGR
IDYRUiYHO� IRL� D� DXVrQFLD� GH� LQWHUDomR� OLQKDJHQV� SRU� VDIUDV�� LQGLFDQGR� R
FRPSRUWDPHQWR� FRLQFLGHQWH� GDV� OLQKDJHQV� QDV� GLIHUHQWHV� VDIUDV�� FHUWDPHQWH
SRUTXH�R�FDUiWHU�WLSR�GH�JUmRV�p�SRXFR�LQIOXHQFLDGR�SHOR�DPELHQWH��$�H[LVWrQFLD
GH�YDULDELOLGDGH�HQWUH�DV�OLQKDJHQV�SRGH�VHU�FRPSURYDGD�DWUDYpV�GD�GLVWULEXLomR
GH� IUHTXrQFLD� GDV� QRWDV� SDUD� WLSR� GH� JUmRV� �)LJXUD� ���� 3RGH�VH� DLQGD� REVHUYDU
TXH�PDLV�GH�����GDV�OLQKDJHQV�WrP�QRWD�PpGLD�LQIHULRU�D������TXH�IRL�D�PpGLD�GD
WHVWHPXQKD�7DOLVPm�QD�VDIUD�GH�LQYHUQR�GH�������FRQILUPDQGR�DV�ERDV�FKDQFHV
GH� HVWDV� YLUHP� D� VHU� � FRPHUFLDOPHQWH� DFHLWDV� FRPR� FXOWLYDU� FRP� JUmRV� WLSR
&DULRFD�� $� HVWLPDWLYD� GD� KHUGDELOLGDGH� QD� DQiOLVH� FRQMXQWD� WDPEpP� IRL� DOWD�
FRQILUPDQGR�D�SRVVLELOLGDGH�GH�VXFHVVR�FRP�D�VHOHomR�GH�OLQKDJHQV�FRP�WLSR�GH
JUmRV�DLQGD�VXSHULRUHV�

),*85$����'LVWULEXLomR�GH�IUHTXrQFLD�GDV�OLQKDJHQV�SDUD�D�SURGXomR�PpGLD�GH
JUmRV�HP�WUrV�VDIUDV�

��� ��� ���

����

����

���� ����

�
��
��
��
��

���� ���� ���� ���� ���� ���� ����
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),*85$����'LVWULEXLomR�GH� IUHTXrQFLD� GDV� OLQKDJHQV� SDUD� DV� QRWDV�PpGLDV� GH
WLSR�GH�JUmRV�HP�WUrV�VDIUDV�

3DUD�R�FDUiWHU�UHDomR�j�PDQFKD�DQJXODU�� WDPEpP�IRL�UHDOL]DGD�D�DQiOLVH
FRQMXQWD� FRP� DV� PpGLDV� DMXVWDGDV� GDV� GXDV� DYDOLDo}HV� QD� VHFD� GH� �����
�7DEHOD� ���� 3RGH�VH� REVHUYDU� QRYDPHQWH� D� H[LVWrQFLD� GH� YDULDELOLGDGH� HQWUH� DV
OLQKDJHQV� H� WDPEpP� D� VLJQLILFkQFLD� GD� LQWHUDomR� VDIUDV� SRU� OLQKDJHQV�� (VVD
LQWHUDomR� SRGH� VLJQLILFDU� D� RFRUUrQFLD� GH� UDoDV� GLIHUHQWHV� GH� 3�� JULVHROD HP
/DYUDV� H� 3DWRV� GH�0LQDV� SRUTXH� H[LVWH� JUDQGH� YDULDELOLGDGH� SDWRJrQLFD� QHVVH
IXQJR�H�D�FRPSRVLomR�UDFLDO�GR�SDWyJHQR�YDULD�FRP�D�UHJLmR��5DYD�HW�DO���������

$OLDQGR�VH� D� H[LVWrQFLD� GH� YDULDELOLGDGH� HQWUH� DV� OLQKDJHQV� FRP� R� DOWR
YDORU�GDV�HVWLPDWLYDV�REWLGDV�SDUD�D�KHUGDELOLGDGH��7DEHOD�����SRGH�VH�LQIHULU�TXH
Ki�UHDLV�SRVVLELOLGDGHV�GH�VHOHomR�GH�OLQKDJHQV�PDLV�UHVLVWHQWHV�DR�SDWyJHQR��e
LQWHUHVVDQWH�PHQFLRQDU� TXH� D� UHVLVWrQFLD� GH� DOJXPDV� OLQKDJHQV� FHUWDPHQWH� IRL
KHUGDGD�GR�JHQLWRU�UHFRUUHQWH�(6$/������TXH�WDPEpP�FRQWULEXLX�SDUD�R�KiELWR
GH�FUHVFLPHQWR�DUEXVWLYR�GDV�PHVPDV�

&RQVLGHUDQGR� D� VHOHomR� GDV� �� PHOKRUHV� OLQKDJHQV� �DSUR[LPDGDPHQWH
�����FRP�EDVH�QD�DQiOLVH�FRQMXQWD�SDUD� UHDomR�j�PDQFKD�DQJXODU��SURGXomR�H
WLSR�GH�JUmRV�H�QD�DQiOLVH�LQGLYLGXDO�UHDOL]DGD�SDUD�SRUWH��IRL�HVWLPDGR�R�JDQKR
FRP�D�VHOHomR��7DEHOD����
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7$%(/$����5HVXPR�GD� DQiOLVH� FRQMXQWD� GH� YDULkQFLD� SDUD� R� FDUiWHU� UHDomR� j
PDQFKD� DQJXODU� �QRWDV�� H� HVWLPDWLYD� GH� KHUGDELOLGDGH� FRP� RV
UHVSHFWLYRV�LQWHUYDORV�GH�FRQILDQoD�

)RQWHV�GH�9DULDomR */ 40
6DIUDV � �����



/LQKDJHQV ��� ���


6�;�/ ��� ����



(UUR�0pGLR ��� ����
0pGLD � ����
&9���� � �����
K�¶ ��� � �����
K�¶�/,� � �����
K�¶�/6� � �����



�6LJQLILFDWLYR�DR�QtYHO�GH����GH�SUREDELOLGDGH�SHOR�WHVWH�)��,QWHUYDOR�GH�FRQILDQoD�SDUD�D�KHUGDELOLGDGH�DR�QtYHO�GH����GH�SUREDELOLGDGH�

7$%(/$����(VWLPDWLYDV�GH�JDQKR�HVSHUDGR�FRP�D� VHOHomR�GDV��� OLQKDJHQV�GH
PDLRU� H[SUHVVmR� SDUD� SURGXomR� �NJ�KD��� WLSR� GH� JUmRV� �QRWDV��
UHDomR�j�PDQFKD�DQJXODU��QRWDV��H�SRUWH��QRWDV��

(VWLPDWLYD 3URGXomR 7LSR�GH�JUmRV 5HDomR�j
PDQFKD�DQJXODU

3RUWH

*6� ������������ ������������� ������������� �������������
*6� ������������� ������������ ������������ ���������������

�*DQKR�FRP�D�VHOHomR�GH���HP����OLQKDJHQV��������VHOHomR�SDUD�FDGD�FDUiWHU��*DQKR�FRP�D�VHOHomR�GH���HP����OLQKDJHQV��������FRQVLGHUDQGR�FRPR�FULWpULRV
SDUD� VHOHomR�� SURGXomR� !� �����NJ�KD�� WLSR� GH� JUmR� �� ����� UHDomR� j� PDQFKD
DQJXODU�������H�SRUWH�������

$� VHOHomR� FRP� EDVH� HP� DSHQDV� XPD� FDUDFWHUtVWLFD� WHP� VH� PRVWUDGR
LQDGHTXDGD� SRU� FRQGX]LU� D� XP� SURGXWR� ILQDO� VXSHULRU� HP� UHODomR� DR� FDUiFWHU
VHOHFLRQDGR�� PDV� FRP� GHVHPSHQKR� QmR� WmR� IDYRUiYHO� HP� UHODomR� DRV� YiULRV
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RXWURV�FDUDFWHUHV�QmR�FRQVLGHUDGRV��$VVLP��XPD�PDQHLUD�GH�DXPHQWDU�D�FKDQFH
GH�r[LWR�GH�XP�SURJUDPD�GH�PHOKRUDPHQWR�p�SRU�PHLR�GD�VHOHomR�VLPXOWkQHD�GH
XP�FRQMXQWR�GH�FDUDFWHUHV�GH�LPSRUWkQFLD�HFRQ{PLFD��&UX]�	�5HJD]]L��������

e�LQWHUHVVDQWH�OHPEUDU�TXH�TXDQGR�VmR�FRQVLGHUDGRV�YiULRV�FDUDFWHUHV�QR
SURFHVVR�GH�VHOHomR��RV�JDQKRV�SDUD�FDGD�XP�LVRODGDPHQWH�VmR�PHQRUHV��FRPR
SRGH�VHU�REVHUYDGR�QD�7DEHOD����3RU�H[HPSOR��VHULD�REWLGR�XP�JDQKR�GH�����
FRP� D� VHOHomR� GDV� OLQKDJHQV�PDLV� SURGXWLYDV�� FRQWUD� DSHQDV� ������ TXDQGR� D
VHOHomR� p� EDVHDGD� QRV� TXDWUR� FDUDFWHUHV� HP� FRQMXQWR�� 3DUD� R� FDUiFWHU� WLSR� GH
JUmRV�SRGH�VH�REVHUYDU�R�PHVPR�FRPSRUWDPHQWR��FRP�D�UHGXomR�QR�JDQKR�FRP
D�VHOHomR�GH�������SDUD�������5HGXo}HV�DLQGD�PDLV�GUiVWLFDV�VmR�REVHUYDGDV�HP
UHODomR�D�UHDomR�j�PDQFKD�DQJXODU�H�DR�SRUWH��9DOH�VDOLHQWDU��QR�HQWDQWR��TXH�RV
JDQKRV� QD� SURGXomR� GH� JUmRV� HP� DSHQDV� XP� FLFOR� GH� VHOHomR� IRUDP� PXLWR
HOHYDGRV�

8PD� GDV� FDXVDV� GD� UHGXomR� GR� JDQKR� FRP� D� VHOHomR� GH� XP� FDUiWHU
LQGLYLGXDO��HP�FRPSDUDomR� FRP�D� VHOHomR� HP�P~OWLSORV� FDUDFWHUHV�� SRGH� VHU� D
FRUUHODomR� GHVIDYRUiYHO� HQWUH� RV� PHVPRV�� (QWmR�� IRUDP� HVWLPDGDV� DV
FRUUHODo}HV� IHQRWtSLFDV� HQWUH� RV� FDUDFWHUHV� DYDOLDGRV� �7DEHOD� ���� 3RGH�VH� QRWDU
TXH� KRXYH� FRUUHODomR� EDL[D� H� SRVLWLYD� DSHQDV� HQWUH� SRUWH� H� PDQFKD� DQJXODU�
LQGLFDQGR�TXH�DV� OLQKDJHQV� FRP�PHOKRU�SRUWH� VmR� WDPEpP�DV�PDLV� UHVLVWHQWHV�
(PERUD�HVVD�FRUUHODomR�VHMD�EDL[D��FHUWDPHQWH�HOD�IRL�XPD�GDV�FDXVDV�SDUD�TXH�
LQIHOL]PHQWH�� HVVHV� GRLV� FDUDFWHUHV� WHQKDP� WLGR� DV�PDLRUHV� UHGXo}HV� GH� JDQKR
FRP� D� VHOHomR� GH� P~OWLSORV� FDUDFWHUHV�� e� QHFHVViULR� IULVDU�� QR� HQWDQWR�� TXH� D
DXVrQFLD�GDV�GHPDLV�FRUUHODo}HV� LQGLFD�D�SRVVLELOLGDGH�GH�VHOHomR�GH� OLQKDJHQV
TXH�VHMDP�VXSHULRUHV�HP�WRGRV�RV�FDUDFWHUHV�DYDOLDGRV�

3RGH�VH� REVHUYDU�� QD� 7DEHOD� ���� DV� PpGLDV� GDV� OLQKDJHQV� SDUD� RV
FDUDFWHUHV� DYDOLDGRV�� HQWUH� HODV� DV� FLQFR� PHOKRUHV� VHOHFLRQDGDV� FRP� EDVH� QRV
TXDWUR��FDUDFWHUHV�HP�FRQMXQWR�������������������H�������'HVWDFDP�VH��HQWUH�HODV�
DV� OLQKDJHQV� ��� H� ����� WDPEpP� SRU� VHUHP� SRUWDGRUDV� GH� SLUkPLGH� FRP� SHOR
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PHQRV�GRLV�DOHORV�GH�UHVLVWrQFLD�j�DQWUDFQRVH��HVSHFLDOPHQWH�DTXHOD�SRUWDGRUD�GR
&R�����&RQVLGHUDQGR�D�SUHVHQoD�GH�SLUkPLGH��RXWUDV�OLQKDJHQV�SRGHP�VHU�HOHLWDV�
FRP� GHVWDTXH� SDUD� D� ���� H� ����� TXH� VmR� WDPEpP� LGHDLV� HP� UHODomR� D� RXWURV
FDUDFWHUHV��3RUWDQWR��HVVDV�OLQKDJHQV�GHYHUmR�SDUWLFLSDU�GRV�HQVDLRV�GH�OLQKDJHQV
HOLWHV��HP�DQGDPHQWR�QR�HVWDGR�GH�0LQDV�*HUDLV��H�SRVVXHP�JUDQGHV�FKDQFHV�GH
VH��WRUQDUHP�QRYDV�FXOWLYDUHV�

7$%(/$����&RUUHODo}HV�IHQRWtSLFDV�HQWUH�RV�FDUDFWHUHV�DYDOLDGRV�
&DUDFWHUHV &RUUHODomR

3URGXomR�[�7LSR�GH�JUmR ����� QV

3URGXomR�[�5HDomR�j�PDQFKD�DQJXODU ������ QV

3URGXomR�[�3RUWH ������ QV

7LSR�GH�JUmR�[�5HDomR�j�PDQFKD�DQJXODU ������ QV

7LSR�GH�JUmR�[�3RUWH �����QV
5HDomR�j�PDQFKD�DQJXODU�[�3RUWH �����



�6LJQLILFDWLYR�DR�QtYHO�GH����GH�SUREDELOLGDGH�SHOR�WHVWH�W�QV 1mR�VLJQLILFDWLYR�SHOR�WHVWH�W�
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7$%(/$�����$OHORV�GH�UHVLVWrQFLD�j�DQWUDFQRVH�SUHVHQWHV�H�PpGLDV�DMXVWDGDV�GH
SURGXomR��WLSR�GH�JUmRV��UHDomR�j�PDQFKD�DQJXODU�H�SRUWH�GDV���
OLQKDJHQV�XWLOL]DGDV�QDV�DQiOLVHV�FRQMXQWDV ��

/LQKDJHP 3URGXomR
�NJ�KD�

7LSR�GH
JUmR���QRWDV
�������

0DQFKD
DQJXODU

QRWDV��������
3RUWH
QRWDV
�������

$OHORV�GH
UHVLVWrQFLD
�&R�"��

� �������D ����D ����E ����E &R��
� �������E ����D ����D ����E &R��
�� �������D ����D ����E ����D 1HQKXP
�� �������D ����D ����D ����E &R��
�� �������D ����E ����E ����E &R��
�� �������E ����E ����D ����E &R��
�� �������E ����D ����D ����E &R��
�� �������D ����E ����E ����E &R��
�� �������D ��D ����D ����E &R��
�� �������D ��D ����D ����E &R��
�� �������D ����D ����E ����E &R��
�� �������D ����D ����E ����E 1HQKXP
�� �������E ����D ��E ����E &R��
�� �������D ����D ����D ����E 1HQKXP
�� �������D ����D ����D ����E 1HQKXP
�� �������E ����E ����D ����E 1HQKXP
�� �������D ����E ����D ����D 1HQKXP
�� �������E ��D ����E ����E &R��
�� �������D ����D ����D ����E &R�� H�&R��
�� �������E ����D ����E ��D &R��
�� �������D ����E ����D ����E &R��� H�&R��
�� �������D ����E ����D ����E &R�� H�&R��
�� �������D ����E ����D ����E &R�� H�&R��
�� �������D ����E ����D ��D &R��
�� �������D ����D ����D ����E &R��� H�&R��
�� �������E ����E ����E ����E &R��� H�&R��
��� �������D ����E ����E ����E &R��� H�&R��
��� �������D ����D ����E ����E &R�� H�&R��
��� �������E ����E ��D ����E &R��� H &R��
��� �������D ����E ����D ����E &R��� H�&R��
��� �������D ����E ��E ����E &R��� H�&R��
��� �������D ����E ����D ����D &R��

���FRQWLQXD���
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7$%(/$�����&RQW�
/LQKDJHP 3URGXomR

�NJ�KD�
7LSR�GH
JUmR

QRWDV������
0DQFKD
DQJXODU

QRWDV��������
3RUWH
QRWDV
�������

$OHORV�GH
UHVLVWrQFLD
�&R�"��

��� �������D ����E ����D ����E &R��� H�&R��
��� �������D ����D ����E ����D &R��� H�&R��
��� �������E ����E ����E ����E &R��� H�&R��
��� �������D ����E ��E ����E &R��� H�&R��
��� �������D ����E ��E ����E &R��� H�&R��
��� �������D ����E ����D ����E &R��
��� �������D ����E ����D ����E &R��
��� �������D ����D ����D ����E &R��
��� �������D ����D ����D ����E &R�� H�&R��
��� �������D ��D ����D ����E &R��
��� �������D ����D ��E ����E &R��
��� �������D ����E ����D ����D &R��

��� �������D ����E ����D ����E 1HQKXP

��� �������D ����E ��D ����D 1HQKXP

��� �������E ����E ����D ����D &R��
��� �������E ����D ��D ����E &R��� H &R��

��0pGLDV� VHJXLGDV�GD�PHVPD� OHWUD� VmR� VHPHOKDQWHV�SHOR� WHVWH�GH�6FRWW�NQRW� DR
QtYHO�GH����GH�SUREDELOLGDGH�SDUD� WLSR� GH� JUmRV� H� UHDomR� j�PDQFKD�DQJXODU� H
����SDUD��SURGXomR�GH�JUmRV�H�SRUWH��$OHORV�LGHQWLILFDGRV�QR�&DStWXOR���

/LQKDJHP�TXH�SRGH�WHU�R�&R���
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��&21&/86­2

)RL�SRVVtYHO�VHOHFLRQDU�FLQFR�OLQKDJHQV�TXH�SRVVXHP��DOpP�GH�UHVLVWrQFLD
j� DQWUDFQRVH�� DOWD� SURGXomR� GH� JUmRV�� WLSR� GH� JUmRV� VHPHOKDQWH� DR� GD� FXOWLYDU
&DULRFD��PDLRU�QtYHO�GH�UHVLVWrQFLD�j�PDQFKD�DQJXODU�H�SRUWH�PDLV�HUHWR��(QWUH
HODV��GXDV�PHUHFHP�GHVWDTXH�SRU�SRVVXtUHP�XPD�SLUkPLGH�FRP�SHOR�PHQRV�GRLV
DOHORV� GH� UHVLVWrQFLD� j� DQWUDFQRVH��2XWUDV� OLQKDJHQV� FRP� FRQVWLWXLomR� JHQpWLFD
FRQKHFLGD� TXDQWR� D� UHDomR� j� DQWUDFQRVH� WDPEpP� SRGHP� VHU� ~WHLV� SDUD� R
PHOKRUDPHQWR�
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5()(5Ç1&,$6�%,%/,2*5È),&$6
%(5*$0,0�),/+2��$���/23(6��'��%���$025,0��/���*2'2<��&��9��
%(5*(5��5��'��$YDOLDomR�GH�GDQRV�FDXVDGRV�S{U�'RHQoDV�GH�SODQWDV��5HYLVmR
$QXDO�GH�3DWRORJLD�GH�3ODQWDV��3DVVR�)XQGR��Y�����S����������������
&2//,&+,2��(��$VVRFLDomR�HQWUH�R�SRUWH�GD�SODQWD�GR�IHLMRHLUR�H�R�WDPDQKR
GRV�JUmRV� /DYUDV��8)/$�����������S���'LVVHUWDomR�±�0HVWUDGR�HP�*HQpWLFD�H
0HOKRUDPHQWR�GH�3ODQWDV��
&58=��&��'���5(*$==,��$��-��0RGHORV�ELRPpWULFRV�DSOLFDGRV�DR
PHOKRUDPHQWR�JHQpWLFR�9LoRVD��8)9������������S�
+$*,:$5$��:��(��(PSUHJR�GH�5$3'�HP�SURJUDPD�GH�UHWURFUX]DPHQWR
HP�IHLMmR� ���������S��'LVVHUWDomR��0HVWUDGR�HP�*HQpWLFD�H�0HOKRUDPHQWR�GH
3ODQWDV��±�8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV��/DYUDV��0*�
.1$33��6��-���67283��:��:���5266��:��0��([DFW�LQWHUYDOV�IRU�KHULWDELOLW\�RQ
D�SURJHQ\�PHDQ�EDVLV��&URS�6FLHQFH��0DGLVRQ��Y������Q�����S�����������-DQ��)HE�
�����
0$548(6�-Ò1,25��2��*��(ILFLrQFLD�GH�H[SHULPHQWRV�FRP�D�FXOWXUD�GR
IHLMmR� ���������S�7HVH��'RXWRUDGR��±�8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV��/DYUDV�
0*�
5$0$/+2��0��$��3���)(55(,5$��'��)���2/,9(,5$��$��&��GH�
([SHULPHQWDomR�HP�*HQpWLFD�H�0HOKRUDPHQWR�GH�3ODQWDV�/DYUDV��8)/$�
����������S�
5$0$/+2��0��$��3���6$1726��-��%���=,00(50$11��0��-��GH�2��*HQpWLFD
TXDQWLWDWLYD�HP�SODQWDV�DXWyJDPDV�±�DSOLFDo}HV�DR�PHOKRUDPHQWR�GRIHLMRHLUR�*RLkQLD��8)*������������S�
5$9$��&��$���385&+,2��$��)���6$5725$72��$��&DUDFWHUL]DomR�GH
SDWyWLSRV�GH�&ROOHWRWULFKXP�OLQGHPXWKLDQXP�TXH�RFRUUHP�HP�DOJXPDV�UHJL}HV
SURGXWRUDV�GH�IHLMRHLUR�FRPXP��)LWRSDWRORJLD�%UDVLOHLUD��%UDVtOLD��Y������Q����
S�����������MXQ�������
5(<,(6�9$/'e6��0��+� $ PRGHO�IRU�PDUNHU�EDVHG�VHOHFWLRQ�LQ�JHQH
LQWURJUHVVLRQ�EUHHGLQJ�SURJUDPV��&URS�6FLHQFH��0DGLVRQ��Y������Q������S��������
-DQ��)HE�������
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6$1726��/��%��GRV���9(1&296.<��5��&RQWUROH�JHQpWLFR�GH�DOJXQV
FRPSRQHQWHV�GR�SRUWH�GD�SODQWD�HP�IHLMRHLUR��3HVTXLVD�$JURSHFXiULD
%UDVLOHLUD��%UDVtOLD��Y������Q�����S�����������VHW�������
6$5725$72��$��9DULDELOLGDGH�GH�3KDHRLVDULRSVLV�JULVHROD�QR�IHLMRHLUR
FRPXP��,Q��&21*5(662�%5$6,/(,52�'(�0(/+25$0(172�'(
3/$17$6������������*RLkQLD��5HVXPRV����*RLkQLD��������&'�520�
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