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2�GLy[LGR�GH�WLWkQLR��7L2���p�XP�PDWHULDO�FHUkPLFR�FRPXPHQWH�FRQKHFLGR�FRPRWLWkQLD��$V�GXDV�IDVHV�FULVWDORJUiILFDV�GR�7L2� PDLV�FRPXP�H�LPSRUWDQWH�VmR�DQDWiVLR�HUXWLOR��(P�PXLWRV�FDVRV��VHULD�GHVHMiYHO�SURGX]LU�D�IDVH�HVWiYHO�UXWLOR�PDV��D�PDLRULD�GRVPpWRGRV� GH� VtQWHVH� D� EDL[DV� WHPSHUDWXUDV� SURGX]HP� SUHGRPLQDQWHPHQWH� D� IDVHPHWDHVWiYHO�DQDWiVLR��WUDQVIRUPDQGR�VH�SDUD�UXWLOR�DSHQDV�TXDQGR�DTXHFLGR�SUy[LPR�GH�����R&��$�FDOFLQDomR�SDUD�REWHQomR�GD�IDVH�UXWLOR�p�D�HWDSD�PDLV�LQWHQVLYD�HP�HQHUJLDGR�SURFHVVR�LQGXVWULDO�GH�SURGXomR�GR�GLy[LGR�GH�WLWkQLR�SHOD�URWD�DTXRVD��UHVSRQGHQGRSRU�TXDVH�����GR�FRQVXPR��'HQWUR�GHVVH�HVWXGR�H[SHULPHQWDO�XPD� WpFQLFD� LQRYDGRUDHQYROYHQGR� XP� SUp�WUDWDPHQWR� GH� VRQLILFDomR� HP� PHLR� iFLGR� IRL� GHVHQYROYLGD� SDUDDOWHUDU�D�UHDWLYLGDGH�GDV�SDUWtFXODV�YLVDQGR�DFHOHUDU�D�FLQpWLFD�GD�WUDQVIRUPDomR�DQDWiVLR�UXWLOR�� $QiOLVHV� GH� PLFURVFRSLD� HOHWU{QLFD� GH� YDUUHGXUD� H� VXSHUItFLH� HVSHFtILFD�FRPSURYDUDP� D� DOWHUDomR� QD� WH[WXUD� GDV� SDUWtFXODV� H� SRURVLGDGH� GRV� SyV�� 5HVXOWDGRVPRVWUDUDP�VHU�SRVVtYHO�REWHU������GH�UXWLOR�HP�WHPSHUDWXUDV�WmR�EDL[D�TXDQWR�����R&FRP�UHDLV�SRVVLELOLGDGHV�GH�HFRQRPLD�GH�WHPSR�H�HQHUJLD�GXUDQWH�D�HWDSD�GH�FDOFLQDomR�2�SURFHVVR�GHVHQYROYLGR�WDPEpP�SHUPLWLX�D�HVWDELOL]DomR�WpUPLFD�GD�HVWUXWXUD�GH�SRURGD�IDVH�HVWiYHO� UXWLOR��6XUSUHHQGHQWHPHQWH��DSyV�D�FDOFLQDomR�TXH�SHUPLWLX�D�REWHQomRGH������GD�IDVH�UXWLOR��D�WLWkQLD�PDQWHYH�D�iUHD�GH�VXSHUItFLH�WmR�DOWD�TXDQWR���P��J��)RLUHDOL]DGR�XP�SHGLGR�GH�SDWHQWH�QR�,13,�Q~PHUR�3,�����������HP������������
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7LWDQLXP�GLR[LGH��7L2���LV�D�FHUDPLF�PDWHULDO��FRPPRQO\�NQRZQ�DV�WLWDQLD��7KH�WZRPRUH�FRPPRQ�DQG�LPSRUWDQW�SKDVHV�RI�WKH�7L2� DUH�DQDWDVH�DQG�UXWLOH��,Q�PDQ\�FDVHV�LWZRXOG� EH� GHVLUDEOH� WR� SURGXFH� WKH� VWDEOH� UXWLOH� SKDVH�� EXW� PRVW� ORZ� WHPSHUDWXUHVV\QWKHVLV�PHWKRGV��DTXHRXV�URXWH��SURGXFHV�SUHGRPLQDQWO\�WKH�PHWDVWDEOH�DQDWDVH�SKDVHWKDW�UHYHUWV�WR�UXWLOH�MXVW�ZKHQ�KHDWHG�XS�WR������R&��7KH�FDOFLQDWLRQ�IRU�REWDLQLQJ�RI�WKHUXWLOH� SKDVH� LV� WKH� PRVW� LQWHQVLYH� E\� HQHUJ\� GHPDQGLQJ� VWHS� IRU� WLWDQLXP� GLR[LGHPDQXIDFWXUH�E\�PHDQV�RI� VXOSKDWH�SURFHVV� UHVSRQVLEOH� IRU� DOPRVW�����RI� WRWDO�HQHUJ\FRQVXPSWLRQ�� ,Q� WKLV� VWXG\� DQ� LQQRYDWLYH� WHFKQLTXH� LQYROYLQJ� D� VRQLILFDWLRQ� SUH�WUHDWPHQW� LQ� DFLG� PHGLXP� ZDV� GHYHORSHG� WR� FKDQJH� WKH� SDUWLFOHV� UHDFWLYLW\� DQGDFFHOHUDWH�WKH�DQDWDVH�WR�UXWLOH�WUDQVIRUPDWLRQ��$QDO\VLV�RI�VFDQQLQJ�HOHFWURQ�PLFURVFRS\DQG� VXUIDFH� DUHD� PHDVXUHPHQWV� FKHFNHG� WKH� DOWHUDWLRQ� LQ� WH[WXUH� DQG� SRURVLW\� RI� WKHSRZGHUV��5HVXOWV�VKRZ�WR�EH�SRVVLEOH�WR�REWDLQ������RI�WKH�UXWLOH�SKDVH�DW�WHPSHUDWXUHVDV�ORZ�DV�����R&�ZLWK�UHDO�SRVVLELOLWLHV�WR�VDYH�WLPH�DQG�HQHUJ\�GXULQJ�WKH�FDOFLQDWLRQVWDJH��7KH�SURFHVV�GHYHORSHG�DOVR�DOORZHG�WKH�WKHUPDO�VWDELOL]DWLRQ�RI�WKH�SRUH�VWUXFWXUHRI�WKH�UXWLOH�SKDVH��6XUSULVLQJO\��DIWHU�WKH�FDOFLQDWLRQ�WKDW�DOORZHG�WKH�REWDLQLQJ�RI�����RI�WKH�UXWLOH��WKH�WLWDQLD�UHWDLQHG�D�VXUIDFH�DUHD�DV�KLJK�DV���P��J��$�SDWHQW�UHTXHVWHG�ZDVVXEPLWWHG�WR�,13,�LQ�������������DSSOLFDWLRQ�QXPEHU�3,�����������
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)LJXUD���±�'LVWULEXLomR�GR�FRQVXPR�PXQGLDO�GH�7L2� SRU�UHJLmR ��)LJXUD���±�'LVWULEXLomR�GR�FRQVXPR�PXQGLDO�GH�7L2� SRU�VHWRU�LQGXVWULDO ��)LJXUD���±��'LVWULEXLomR�GR�FRQVXPR�GH�7L2� SRU�VHWRU�QRV�(VWDGRV�8QLGRV ��)LJXUD���±��'LVWULEXLomR�GR�FRQVXPR�GH�7L2� SRU�VHWRU�QR�%UDVLO ��)LJXUD���±�&DSDFLGDGH�H�GHPDQGD�GH�GLy[LGR�GH�WLWkQLR�QD�~OWLPD�GpFDGD ��)LJXUD���±�3URFHVVR�VXOIDWR ��)LJXUD���±�3URFHVVR�FORUHWR ��)LJXUD���±�,QWHUDomR�GD�OX]�FRP�XP�ILOPH�SLJPHQWDGR ��)LJXUD���±�5HIOH[mR�GD�OX]�D�SDUWLU�GH�SLJPHQWRV ��)LJXUD����±�(VSDOKDPHQWR�UHODWLYR�GH�HQHUJLD�UDGLDQWH�GR�SLJPHQWR�GH�UXWLOR�SDUDOX]�YHUPHOKD��YHUGH�H�D]XO�HP�IXQomR�GR�WDPDQKR�GH�SDUWtFXOD ��)LJXUD����±�&ULVWDLV�GH�UXWLOR�H�DQDWiVLR ��)LJXUD����±�(VSHFWUR�GH�UHIOHFWkQFLD�GH�UHYHVWLPHQWR�GH�UXWLOR�H�DQDWiVLR ��)LJXUD����±(QHUJLD�OLYUH�GH�IRUPDomR�GDV�IDVHV�DQDWiVLR�H�UXWLOR ��)LJXUD����±�7D[D�GH�GHJUDGDomR�GLUHWD�H�IRWRFDWDOtWLFD ��)LJXUD����±�(IHLWR�GD�GLVSHUVmR�GH�SLJPHQWR�QD�GHJUDGDomR�GLUHWD�H�IRWRFDWDOtWLFD��)LJXUD����±�(IHLWR�GD�GLVSHUVmR�VREUH�D�WD[D�GH�GHJUDGDomR ��)LJXUD����±�$EVRUomR�GD�UDGLDomR�XOWUDYLROHWD�SHOR�GLy[LGR�GH�WLWkQLR ��)LJXUD����±�(IHLWR�GD�IDVH�FULVWDOLQD�GR�7L2� QD�WD[D�GH�GHJUDGDomR ��)LJXUD����±�(IHLWR�GR�WHRU�GH�7L2� QDV�WD[DV�GH�GHJUDGDomR�GLUHWD�H�IRWRFDWDOtWLFD ��)LJXUD����±�)OX[RJUDPD�GH�XP�3URFHVVR�+LGURWpUPLFR ��)LJXUD����±�'LVVROXomR�SUHFLSLWDomR�KLGURWpUPLFD�H�SURFHVVR�GH�WUDQVIRUPDomR ��)LJXUD����±�5HSUHVHQWDomR�HVTXHPiWLFD�GH�XP�EDQKR�GH�XOWUD�VRP ��)LJXUD����±�3URFHVVDGRU�XOWUD�V{QLFR�FRPHUFLDO�H�DFHVVyULRV ��)LJXUD����±�5HSUHVHQWDomR��HVTXHPiWLFD��GR��FUHVFLPHQWR��GD��EROKD���H���FRODSVRFDYLWDFLRQDO�FRP�JHUDomR�GH�XP�SRQWR�TXHQWH�H�IRUPDomR�GH�UDGLFDOOLYUH ��)LJXUD����±�,PSDFWR�GD�IUHT�rQFLD�VREUH�D�TXDQWLGDGH�GH�HQHUJLD�GH�FDYLWDomR ��)LJXUD����±�)UHT�rQFLD�XOWUD�V{QLFD�H�DEXQGkQFLD�GH�FDYLWDomR ��)LJXUD����±�$XWRFODYH�3DUU�FRP�FRPSRQHQWHV�GH�]LUF{QLR ��
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)LJXUD����±�6LVWHPD�GLJHVWRU�GH�PLFURRQGDV�XWLOL]DGR�QD�VtQWHVH�KLGURWpUPLFD ��)LJXUD����±�5HDWRU�GR�GLJHVWRU�GH�PLFURRQGDV�H�FRPSRQHQWHV�GH�VHJXUDQoD ��)LJXUD����±�%DQKR�XOWUD�V{QLFR�XWLOL]DGR�QRV�H[SHULPHQWRV ��)LJXUD������'LDJUDPDV�S7L�S+�GR�VLVWHPD�7L�+�2�D���R&�SDUD�3R�  ����DWP ��)LJXUD������'LDJUDPDV�S7L�S+�GR�VLVWHPD�7L�+�2�D����R&�SDUD�3R�  ����DWP ��)LJXUD������'LDJUDPDV�S7L�S+�GR�VLVWHPD�7L�+�2�D����R&�SDUD�3R�  �����DWP ��)LJXUD������'LDJUDPDV�S7L�S+�GR�VLVWHPD�7L�+�2�D����R&�SDUD�3R�  �����DWP ��)LJXUD������$QiOLVH�WHUPRGLIHUHQFLDO�GH�y[LGR�GH�WLWkQLR�KLGUDWDGR ��)LJXUD����±�'LIUDWRJUDPDV�GH�UDLRV�;�GR�7L2� DQDWiVLR�FDOFLQDGR�D������������������������H����R& ��)LJXUD����±�'LIUDWRJUDPDV��GH�UDLRV�;�GR�7L2� FDOFLQDGR�D����R&�SRU���������������H���KRUDV ��)LJXUD������'LIUDWRJUDPDV�GH�UDLRV�;�GR�7L2� FDOFLQDGR�D�����R&�SRU�����H��KRU ��)LJXUD �� ��0LFURJUDILD�GR�3y�&DOFLQDGR�D�����R&�FRP�D��(VWUXWXUD��&ULVWDOLQD��GR5XWLOR ��)LJXUD����±�'LIUDomR�GH�UDLRV�;�GR�7L2� KLGUDWDGR�DSyV�����KRUDV��GH��VRQLILFDomRHP�GLIHUHQWHV�FRQGLo}HV ��)LJXUD����±�'LIUDomR�GH�UDLRV�;�GR�7L2� KLGUDWDGR�DSyV�FDOFLQDomR�D�����H����R&��)LJXUD����±�9DULDomR�GD�VXSHUItFLH�HVSHFtILFD��FRP��D��WHPSHUDWXUD��GH��FDOFLQDomRSDUD�R�7L2� KLGUDWDGR�VHP�WUDWDPHQWR�GH�VRQLILFDomR ��)LJXUD����±�9DULDomR�GD�VXSHUItFLH�HVSHFtILFD��FRP��D��WHPSHUDWXUD��GH��FDOFLQDomRSDUD�R�7L2� KLGUDWDGR�FRP�H�VHP�WUDWDPHQWR�GH�VRQLILFDomR ��)LJXUD����±�9DULDomR�GD�VXSHUItFLH�HVSHFtILFD�FRP�D�HYROXomR�GR��WHRU�GH�UXWLOR�QDIDVH��FULVWDOLQD��SDUD��R��7L2� KLGUDWDGR��FRP��H��VHP���WUDWDPHQWR���GHVRQLILFDomR ��)LJXUD����±�9DULDomR��GD��VXSHUItFLH��HVSHFtILFD���FRP���R���WHPSR���GH���VRQLILFDomRSDUD�R�GLy[LGR�GH�WLWkQLR�KLGUDWDGR ��)LJXUD����±�'LIUDWRJUDPD���GH���UDLRV�;���GH����DPRVWUDV����VXEPHWLGDV����D����VtQWHVHKLGURWpUPLFD��FRP��PLFURRQGDV��SDUD���R���7L2��� HP���+�2���FDOFLQDGDVHP�GLIHUHQWHV�WHPSHUDWXUDV ��)LJXUD����±�3URGXWR�GD�VtQWHVH�KLGURWpUPLFD�GR�7L2� HP�VROXomR�DTXRVD ��)LJXUD����±�'LIUDWRJUDPD���GH���5DLRV�;���GH���DPRVWUDV����VXEPHWLGDV����D����VtQWHVH
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KLGURWpUPLFD��FRP���PLFURRQGDV���SDUD���R���7L2�� KLGUDWDGR���HP����0+&O�FDOFLQDGDV�HP��GLIHUHQWHV�WHPSHUDWXUDV ��)LJXUD����±�3URGXWR�GD�VtQWHVH�KLGURWpUPLFD�GR�7L2� HP�VROXomR�GH��0�GH�+&O ��)LJXUD����±�'LIUDWRJUDPD��GH��5DLRV�;���GH���DPRVWUDV���VXEPHWLGDV���D���VtQWHVHKLGURWpUPLFD���FRP���PLFURRQGDV���QD���SUHVHQoD����GH����XUpLD����FRPSUHFLSLWDomR�KRPRJrQHD�H�FDOFLQDGDV�HP�GLIHUHQWHV�WHPSHUDWXUDV ��)LJXUD����±�3URGXWR�GD�VtQWHVH��KLGURWpUPLFD��HP��PLFURRQGDV��GD��VROXomR��GHVXOIDWR�GH�WLWDQLOD�FRP�H[FHVVR�GH�XUpLD��SUHFLSLWDomR�KRPRJrQHD� ��)LJXUD����±�9DULDomR�GD�SHUFHQWDJHP�GH�UXWLOR�HP�IXQomR��GD��WHPSHUDWXUD��GHFDOFLQDomR�SDUD�GLIHUHQWHV�WLSRV�GH�WUDWDPHQWR�GH�VRQLILFDomR ��)LJXUD����±�9DULDomR�GR�WDPDQKR�GH�FULVWDOLWR�HP��IXQomR��GD��WHPSHUDWXUD��GHFDOFLQDomR���SDUD���GLIHUHQWHV���WLSRV����GH����VROYHQWHV����XVDGRV����QDVtQWHVH�KLGURWpUPLFD�HP�PLFURRQGDV ��)LJXUD����±�9DULDomR�GR�WDPDQKR�GH�FULVWDOLWR��HP��IXQomR�GD��WHPSHUDWXUD��GHFDOFLQDomR�SDUD�GLIHUHQWHV�WLSRV�GH�WUDWDPHQWR�GH�VRQLILFDomR ��)LJXUD����±�,VRWHUPDV�GH�DGVRUomR�GD�WLWkQLD�FRP�H�VHP�WUDWDPHQWR�GH�VRQLILFDom ��)LJXUD������,VRWHUPDV���GH���DGVRUomR��GD���WLWkQLD����UXWLOR����VRQLILFDGD������KRUDV��H�FDOFLQDGDV�D�����H�����H����R& ��)LJXUD����±�0LFURVFRSLD�HOHWU{QLFD�GH�YDUUHGXUD�GR�Sy�RULJLQDO��[����� ��)LJXUD �� ��0LFURVFRSLD�HOHWU{QLFD�GH�YDUUHGXUD�GR�Sy�FDOFLQDGD D ���R&�[����� ��)LJXUD �� ��0LFURVFRSLD�HOHWU{QLFD�GH�YDUUHGXUD�GR�Sy�FDOFLQDGD D ���R& �[�������)LJXUD �� ��0LFURVFRSLD�HOHWU{QLFD��GH��YDUUHGXUD��GD��WLWkQLD��FDOFLQDGD D�����R& ��)LJXUD �� ��0LFURVFRSLD�HOHWU{QLFD��GH��YDUUHGXUD��GR��Sy��VRQLILFDGR� GXUDQWH� ��KRUDV +&O��0��[����� ��)LJXUD �� ��0LFURVFRSLD�HOHWU{QLFD��GH��YDUUHGXUD��GR��Sy��VRQLILFDGR� GXUDQWH ��KRUDV +12� �0��[����� ��)LJXUD �� ��0LFURVFRSLD�HOHWU{QLFD��GH��YDUUHGXUD��GR��Sy��VRQLILFDGR� GXUDQWH ��KRUDV +&O ���0 ��)LJXUD �� ��0LFURVFRSLD��HOHWU{QLFD��GH��YDUUHGXUD��GR��Sy��VRQLILFDGR� GXUDQWH� ��KRUDV +&O��0�FDOFLQDGD ���R&��[�������)LJXUD �����0LFURVFRSLD��HOHWU{QLFD��GH��YDUUHGXUD��GR��Sy��VRQLILFDGR GXUDQWH� ��
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KRUDV +12� �0�FDOFLQDGD ���R&��[����� ��)LJXUD ���±�0LFURVFRSLD��HOHWU{QLFD��GH��YDUUHGXUD��GR��Sy��VRQLILFDGR GXUDQWH� ��KRUDV +&O �0�FDOFLQDGD ���R& ��)LJXUD������6RQLILFDGD�GXUDQWH����KRUDV�+12� �0�FDOFLQDGD����R&��[������ ��)LJXUD������'LIUDWRJUDPD�GH��5DLRV�;��GD��WLWkQLD��VRQLILFDGD������KRUDV��HP�����0+&O�H�FDOFLQDGDV�HP�GLIHUHQWHV�WHPSHUDWXUDV ��
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7DEHOD�,�±�([SDQVmR�GD�FDSDFLGDGH�GH�SURGXomR�GH�7L2� ��7DEHOD�,,�±�)DL[DV�GH�FRPSULPHQWR�GH�RQGD�GD�HQHUJLD�UDGLDQWH ��7DEHOD�,,,�±�&RPSULPHQWRV�GH�RQGD�GH�YiULRV���HVSHFWURV���GH���FRU���H�D�VXDFRUUHVSRQGHQWH�FRU�FRPSOHPHQWDU ��7DEHOD�,9���ËQGLFH�GH�UHIUDomR�H�UHIOHWLYLGDGH�GH�DOJXQV�SLJPHQWRV�EUDQFRV ��7DEHOD�9���&RPSDUDomR�GDV�URWDV�GH�VtQWHVH�SDUD�SyV�GH�y[LGRV ��7DEHOD�9,�±�&DUDFWHUtVWLFDV�ItVLFDV�GH�SLJPHQWRV�FRPHUFLDLV ��7DEHOD�9,,�±�'LVWULEXLomR�GH�WDPDQKR�GH�SDUWtFXODV�GD�WLWkQLD�WUDWDGD�REWLGDQR�0DOYHUQ ��
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2V�SLJPHQWRV�GH�GLy[LGR�GH�WLWkQLR��WLWkQLD��IRUPDP�D�EDVH�GD�LQG~VWULD�PXQGLDOGH�WLQWDV�H�R�PHUFDGR�GH�SLJPHQWR�EUDQFR�p�VHUYLGR�TXDVH�TXH�H[FOXVLYDPHQWH�SRU�HVWHVSLJPHQWRV��2� GLy[LGR� GH� WLWkQLR� �7L2��� VLQWpWLFR� p� XP�PDWHULDO� YHUViWLO� TXH� SRGH� VHUXVDGR�QXPD�GLYHUVLGDGH�GH�DSOLFDo}HV��TXH�YDL�GHVGH�SLJPHQWR�SDUD�SURGXomR�GH�WLQWDV�D� SULQFLSDO�� DWp� VXSRUWH� GH� FDWDOLVDGRUHV� >���@�� (PERUD� R� 7L2� VHMD� FRPHUFLDOPHQWHSURFHVVDGR� Ki� TXDVH� ��� DQRV�� HOH� HVWi� VHQGR� DLQGD� DWLYDPHQWH� SHVTXLVDGR� H� PXLWRVH[SHULPHQWRV�WrP�VLGR�UHDOL]DGRV��XVDQGR�GLIHUHQWHV�SUHFXUVRUHV�H�PpWRGRV�GH�VtQWHVH��$WLWkQLD�H[LVWH�HP�GXDV� IRUPDV� FULVWDORJUiILFDV�SULQFLSDLV� QD�QDWXUH]D�� DQDWiVLR� H� UXWLOR�DPEDV�WHWUDJRQDLV��&DGD�HVWUXWXUD�SRVVXL�GLVWLQWDV�SURSULHGDGHV�ItVLFDV��WDLV�FRPR�tQGLFHGH�UHIUDomR��UHDWLYLGDGH�TXtPLFD�H�UHDWLYLGDGH�IRWRTXtPLFD��&DGD�SDUWLFXODU�DSOLFDomR�GDWLWkQLD� UHTXHU�XPD�HVWUXWXUD�FULVWDOLQD�HVSHFtILFD�H�XP�HVSHFLILFR� WDPDQKR�GH�SDUWtFXODSULPiULD��6DEH�VH�TXH�FRP�D�UHGXomR�GR�WDPDQKR�GH�SDUWtFXOD�SULPiULD�RX�DXPHQWDQGR�VH� D� iUHD� VXSHUILFLDO� SRGH�VH� PHOKRUDU� R� GHVHPSHQKR� GD� WLWkQLD� QD� PDLRULD� GDVDSOLFDo}HV��3RU� H[HPSOR�� R�Sy�GH� WLWkQLD�QD� IRUPD�GH� UXWLOR� H� FRP� WDPDQKR�PpGLR�GHSDUWtFXOD�SULPiULD�GH�����PP�p�PXLWR�GHVHMiYHO�QD�LQG~VWULD�GH�WLQWDV��GHYLGR�j�VXD�DOWDKDELOLGDGH� QR� HVSDOKDPHQWR� GD� OX]� FRP� SRXFD� RX� QHQKXPD� DEVRUomR�� 2� GLy[LGR� GHWLWkQLR�WHQGR�XP�WDPDQKR�GH�SDUWtFXOD�XOWUD�ILQR��SRU�H[HPSOR��GH����D�����QP��p�XVDGRFRPHUFLDOPHQWH� HP� FRVPpWLFRV�� SOiVWLFRV�� FDWDOLVDGRUHV� H� DSOLFDo}HV� IRWRYROWDLFDV��1DSURGXomR� GH� GLy[LGR� GH� WLWkQLR� XOWUD�ILQR� SHOR� SURFHVVR� VXOIDWR�� R� GLy[LGR� GH� WLWkQLRKLGUDWDGR� p� SUHFLSLWDGR� GH� PDQHLUD� H[WUHPDPHQWH� FRQWURODGD� H� D� VHJXLU� FDOFLQDGR� HLQWHQVDPHQWH�PLFURQL]DGR�D� ILP�GH�TXHEUDU�RV�DJORPHUDGRV��1RV�SURFHVVRV�GH� VtQWHVHSHOD� URWD� TXtPLFD� KLGURPHWDO~UJLFD�� R� SULPHLUR� VyOLGR� FULVWDOLQR� IRUPDGR� p� R� DQDWiVLRTXH� HYROXL� SDUD� UXWLOR� VRPHQWH� DSyV� DTXHFLPHQWR� SUy[LPR� D� ����� R&�� 3RUpP�� RSLJPHQWR�EUDQFR�GH�7L2� WUDWDGR�HP�WHPSHUDWXUDV�PXLWR�HOHYDGDV�GH�FDOFLQDomR�JHUD�XPFUHVFLPHQWR� H[FHVVLYR� GDV� SDUWLFXODV� SULPiULDV�� OLJHLUR� DPDUHODPHQWR� GR� SLJPHQWREUDQFR��DOpP�GD�IRUPDomR�GH�DJORPHUDGRV�GXURV�RULJLQDGRV�SHOD�VLQWHUL]DomR�LQFLSLHQWH�FULDQGR� GLILFXOGDGHV� DGLFLRQDLV� DR� SURFHVVR� SRVWHULRU� GH�PLFURQL]DomR� UHTXHULGR� SDUDDGHTXDU� DV� SDUWtFXODV� jV� GLPHQV}HV� GHVHMiYHLV� SDUD� R� PHOKRU� GHVHPSHQKR� FRPRSLJPHQWR�3RUWDQWR��p�LPSRUWDQWH�GHVHQYROYHU�PpWRGRV�VLQWpWLFRV�QRV�TXDLV�R� WDPDQKR�H�DHVWUXWXUD�GRV�QDQRFULVWDLV�SRVVDP�VHU�FRQWURODGRV��1RV�DQRV�UHFHQWHV��R�HIHLWR�TXtPLFR
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GR� XOWUD�VRP� WHP� VLGR� DSOLFDGR� SDUD� FDWiOLVH� KHWHURJrQHD�� DVVLP� FRPR� IHQ{PHQRVUHODFLRQDGRV�FRP�FULVWDOL]DomR��IRUPDomR�GH�QDQRSDUWtFXODV�H�SURGXomR�GH�FDWDOLVDGRUHV�'HQWUR� GHVVD� OLQKD�� R� XOWUD�VRP� YHP� VHQGR� XVDGR� FRPR� XPD� QRYD� DOWHUQDWLYD� SDUDTXtPLFD� VLQWpWLFD� H� WRUQRX�VH� XPD� LPSRUWDQWH� IHUUDPHQWD� QD� VtQWHVH� GH� PDWHULDLVQDQRFULVWDOLQRV�� 6XVOLFN� >�@� IRL� XP� GRV� SLRQHLURV� QR� FDPSR�� (OH� GHPRQVWURX� TXH� DLUUDGLDomR� XOWUD�V{QLFD� GR� SHQWDFDUERQLOD� GH� IHUUR� )H�&2�� JHUDYD� SDUWtFXODV� GH� IHUURDPRUIR� GH� WDPDQKR� QDQRPpWULFR� HQWUH� �� D� ��� QDQ{PHWURV�� (VVH� PpWRGR� WHP� VLGRDSOLFDGR� FRP� VXFHVVR� QD� SURGXomR� GH� YiULRV� PDWHULDLV� GH� WDPDQKR� QDQRPpWULFRLQFOXLQGR�PHWDLV�>���@��FDUEHWRV�PHWiOLFRV�>�@�H�y[LGRV�>���@�2QGDV� XOWUD�V{QLFDV� TXDQGR� SRVVXHP� LQWHQVLGDGH� VXILFLHQWH� SDUD� SURGX]LUFDYLWDomR� DF~VWLFD� SRGHP� LQGX]LU� UHDo}HV� TXtPLFDV� WDLV� FRPR� R[LGDomR�� UHGXomR�GLVVROXomR��GHFRPSRVLomR�H�KLGUyOLVH��2�PDLV�LQWHUHVVDQWH�HIHLWR�p�R�DXPHQWR�QD�WD[D�HVHOHWLYLGDGH�GH�PXLWDV�UHDo}HV�TXtPLFDV��7RGRV�HVVHV�HIHLWRV�VmR�DWULEXtGRV�D�FDYLWDomRDF~VWLFD��'HQWUR�GRV�OtTXLGRV�RX�VXVSHQV}HV�LUUDGLDGDV�FRP�DOWD�LQWHQVLGDGH�XOWUD�V{QLFD�D� FDYLWDomR� DF~VWLFD� OHYD� DR� VXUJLPHQWR� H� FRODSVR� GH� PLFUREROKDV� GH� IRUPDH[WUHPDPHQWH�UiSLGD��SURGX]LQGR�LQWHQVR�DTXHFLPHQWR�ORFDO�H�DOWD�SUHVVmR�HP�IUDomR�GHWHPSR�PXLWR� FXUWR�� (VVHV� SRQWRV� GH� FRQFHQWUDomR� GH� HQHUJLD� WpUPLFD� SRGHP� DOFDQoDUWHPSHUDWXUDV�GH�DWp������R&��SUHVVmR�GH�FHQWHQDV�GH�DWPRVIHUDV�H�WD[DV�GH�DTXHFLPHQWRH�UHVIULDPHQWR�GH�����.�V��6HQGR�DVVLP��D�FDYLWDomR�VHUYH�FRPR�XP�PHLR�GH�FRQFHQWUDUD� HQHUJLD� GLIXVD� GD� RQGD� XOWUD�V{QLFD�� (VVH� FRODSVR� RFRUUHQGR� SUy[LPR� j� VXSHUItFLHVyOLGD��JHUD�PLFURMDWRV� H� RQGDV� GH� FKRTXH�� UHVXOWDQGR� OLPSH]D�� HURVmR� GD� VXSHUItFLH� HIUDJPHQWDomR� GR� VyOLGR� >�����@�� 7RGDYLD�� GHQWUR� GD� IDVH� OtTXLGD� YL]LQKD� j� EROKD�� DSDUWtFXOD� H[SHULPHQWD� XP� HOHYDGR� PLFURPLVWXUDPHQWR� �WXUEXOrQFLD� ORFDO�� DXPHQWD� DWHPSHUDWXUD�H�D�WUDQVIHUrQFLD�GH�PDVVD��H�PHVPR�D�GLIXVmR�GH�HVSpFLHV�GHQWUR�GRV�SRURVGRV� VyOLGRV�� 7RGRV� HVVHV� IHQ{PHQRV� SRGHP� H[SOLFDU� R� PHOKRUDPHQWR� GRV� SURFHVVRVItVLFRV� FLWDGRV� DFLPD�� H� SDUWH� GD� DFHOHUDomR� GDV� UHDo}HV� VyOLGR�OtTXLGR�� 3RUWDQWR�� DVRQRTXtPLFD��TXH�p�R� WHUPR�XWLOL]DGR�SDUD�GHVLJQDU�R�HIHLWR�HQHUJpWLFR�SURGX]LGR�SHORXOWUD�VRP�QR�HVWtPXOR�GH�SURFHVVRV�TXtPLFRV�HP�OtTXLGRV��p�XP�FDPLQKR�LQRYDGRU�SDUDLQGXomR�RX�PHOKRULDV�H[WUHPDV�GH�UHDo}HV�TXtPLFDV�GHQWUR�GH�XPD�EROKD�FRODSVDQWH��$FLrQFLD�GRV�PDWHULDLV�WHP�PXLWR�D�JDQKDU�XVDQGR�R�XOWUD�VRP��SRU�H[HPSOR��PHOKRUDQGRRV� FDWDOLVDGRUHV� DWXDLV�� GDQGR�OKHV� PDLRU� DWLYLGDGH� FRP� PHQRU� FXVWR��� 7DPEpP� DFULVWDOL]DomR� SRGH� VHU� LQGX]LGD� SHOR� XVR� GR� XOWUD�VRP�� SHOD� FULDomR� GH� VtWLRV� GHQXFOHDomR�FDXVDGRV�SHOD�FDYLWDomR�
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$�LPSOHPHQWDomR�GD�WpFQLFD�GH�VRQLILFDomR�QHVWD�SHVTXLVD�GH�7HVH�GHGRXWRUDGR�LQGX]LX�DGPLUiYHLV�PXGDQoDV�QD�WH[WXUD��VXSHUItFLH�HVSHFtILFD�H�QDUHDWLYLGDGH�GRV�SyV�DOWHUDQGR�FRPSOHWDPHQWH�D�WHPSHUDWXUD�GH�WUDQVLomR�DQDWiVLR�UXWLOR�
������2%-(7,92

2� REMHWLYR� IXQGDPHQWDO� GHVWD� 7HVH� IRL�� H[SORUDU� D� ODFXQD� GH� FRQKHFLPHQWRWHUPRGLQkPLFR� H� FLQpWLFR� GDV� WUDQVIRUPDo}HV� GH� IDVH� UHYHODGD� SHOD� LQYHVWLJDomR� GDVFRQGLo}HV�GH�FDOFLQDomR�UHTXHULGD�SDUD�D�FRQYHUVmR�DQDWiVLR�UXWLOR�HP�GLy[LGR�GH�WLWkQLRKLGUDWDGR�H�DPRUIR��(VWH�SURGXWR�p�UHVXOWDQWH�GH�XP�SURFHVVR�GH�SXULILFDomR�GD�OL[tYLDGH� LOPHQLWD� SRU� XPD� URWD� DOWHUQDWLYD� GH� H[WUDomR� SRU� VROYHQWH� VHJXLGD� GD� SUHFLSLWDomRTXtPLFD� GR� KLGUy[LGR� GH� WLWkQLR� �j� WHPSHUDWXUD� DPELHQWH�� XWLOL]DQGR� KLGUy[LGR� GHDP{QLR�FRPR�DJHQWH�SUHFLSLWDQWH��2V�UHVXOWDGRV�GHVWH�HVWXGR�SUHOLPLQDU�PRVWUDUDP�TXHVRPHQWH� DSyV� FDOFLQDomR� D� ���� R&� GXUDQWH� �� KRUDV� D� IDVH� UXWLOR� HUD� REWLGDFRPSOHWDPHQWH�>��@��$�SDUWLU�GHVWH�UHVXOWDGR�GRLV�IRFRV�SULQFLSDLV�IRUDP�HVWDEHOHFLGRVSDUD� H[HFXomR� GD� WHVH�� �D�� DERUGDJHP� KLGURWpUPLFD� YLVDQGR� D� FULVWDOL]DomR� GLUHWD� GRUXWLOR�SDUWLQGR�VH�GR�GLy[LGR�GH�WLWkQLR�KLGUDWDGR�DPRUIR��HYLWDQGR�VH�DVVLP�D�FDOFLQDomRH� �E�� DERUGDJHP� FOiVVLFD�� HQYROYHQGR� D� HWDSD� GH� FDOFLQDomR�� PDV� FRP� YDULDo}HV� QRSURFHVVDPHQWR� TXH� SXGHVVH� YLDELOL]DU� D� UXWLOL]DomR� HP� WHPSHUDWXUDV� VXEVWDQFLDOPHQWHPHQRUHV� jTXHODV� UHTXHULGDV� QR� SURFHVVR� LQGXVWULDO� FRQYHQFLRQDO� SHOD� URWD� DTXRVD�SURFHVVR�VXOIDWR��
������$%25'$*(0�+,'527e50,&$

2� SURFHVVDPHQWR� KLGURWpUPLFR� p� FRQVLGHUDGR� XPD� WpFQLFD� JHQXLQDPHQWH� GHEDL[D�WHPSHUDWXUD�SDUD�VtQWHVH�GH�PDWHULDLV��PXLWRV�HIHLWRV�VHQGR�DOFDQoDGRV�DEDL[R�GH����R&��H�DPELHQWDOPHQWH�VHJXUR��3RU�H[HPSOR��R�]LUFmR��=U6L2����TXH�p�H[WHQVLYDPHQWHXVDGR� FRPR�SLJPHQWR� HP� FHUkPLFD�� SRGH� VHU� SUHSDUDGR� KLGURWHUPLFDPHQWH� D� ���� R&�HQTXDQWR� RV�PpWRGRV� VRO�JHO� H� GH� VtQWHVH� QR� HVWDGR� VyOLGR� UHTXHUHP� WHPSHUDWXUDV� GHFDOFLQDomR�QD�IDL[D�GH������D������R&�>��@��2�PpWRGR�KLGURWpUPLFR�p�DPELHQWDOPHQWHPHOKRU� SRUTXH� DV� UHDo}HV� DFRQWHFHP� HP� VLVWHPDV� IHFKDGRV� H� RV� GLIHUHQWHV� UHDJHQWHVTXtPLFRV�SRGHP�VHU�UHFXSHUDGRV�H�UHXVDGRV�DSyV�UHVIULDPHQWR�j�WHPSHUDWXUD�DPELHQWH�
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$�WpFQLFD�KLGURWpUPLFD�Mi�HVWi�EHP�HVWDEHOHFLGD��FRPR�DWHVWDGD�SHODV�PXLWDV�DSOLFDo}HVFRPHUFLDLV� QD� VtQWHVH� GH� PRQRFULVWDLV� GH� TXDUW]R�� FLPHQWR� H� SDUWtFXODV� GH� y[LGRVDOWDPHQWH�FULVWDOL]DGRV�>�����@�$OpP�GLVVR�� RV�PDWHULDLV� SURGX]LGRV� KLGURWHUPLFDPHQWH� SRGHP�JHUDU� SURGXWRVDOWDPHQWH� UHDWLYRV� TXDQGR� VROYHQWH� DGHTXDGR� IRU� XVDGR� QD� SUHSDUDomR� GH� PDWHULDLVDYDQoDGRV�QXPD�DPSOD�IDL[D�GH�y[LGRV�H�KLGUy[LGRV�>��@�1R�SUHVHQWH� WUDEDOKR� IRL� FRQVLGHUDGD� D� SRVVLELOLGDGH� GH� FULVWDOL]DomR� GLUHWD� GRUXWLOR�HP�DPELHQWH�KLGURWpUPLFR�FRPR�XPD�DOWHUQDWLYD�LQWHUHVVDQWH�DR�SURFHVVR�VXOIDWRFRQVROLGDGR��8PD�VpULH�GH�WUDEDOKRV�UHFHQWHV�>�����@�VXJHUH�TXH�PpWRGRV�KLGURWpUPLFRVVRE� FRQGLo}HV� iFLGDV� VmR� DSOLFiYHLV� j� VtQWHVH� GH� UXWLOR� QDQRFULVWDOLQR�� VLPLODUPHQWHjTXHOD�GH�DQDWiVLR�QDQRFULVWDOLQR��SRUpP�SDUD�D�FULVWDOL]DomR�KLGURWpUPLFD�GD�IDVH�UXWLORD�TXDVH�WRWDOLGDGH�GRV�WUDEDOKRV�SXEOLFDGRV�SDUWLX�GH�DOFy[LGRV�RX�GH�VROXomR�GLOXtGD�GH7L&O� >��@��RFRUUHQGR�QHVWH�~OWLPR�FDVR�D�KLGUyOLVH�SDUFLDO�FRP�D�IRUPDomR�GH�R[LFORUHWRGH�WLWkQLR��7L2&O����TXH�QD�KLGUyOLVH�KLGURWpUPLFD�FRQYHUWH�VH�D�UXWLOR��GLIHUHQWHPHQWH�GDQRVVD�SURSRVWD�TXH�XWLOL]D�R�GLy[LGR�GH�WLWkQLR�KLGUDWDGR�FRPR�PDWHULDO�GH�SDUWLGD�8PD�UHFHQWH�LQRYDomR�QR�SURFHVVDPHQWR�KLGURWpPLFR�p�D�VXD�FRPELQDomR�FRP�DHQHUJLD�GH�PLFURRQGDV��GHVLJQDGR�PpWRGR�KLGURWpUPLFR�PLFURRQGDV��0�+��TXH�WHP�VLGRPRVWUDGR�FRPR�VHQGR�VXSHULRU�DR�SURFHVVR�KLGURWpUPLFR�FRQYHQFLRQDO��&�+��>��@��(VVHSURFHVVR� WHP� WRUQDGR� D� WpFQLFD� KLGURWpUPLFD�PDLV� DWUDWLYD� DRV� FHUDPLVWDV� H� TXtPLFRVGHYLGR�j�PHOKRULD�QD�FLQpWLFD��$�GXUDomR�GRV�H[SHULPHQWRV�p�UHGX]LGD�HP�DWp�GXDV�KRUDVQR� PtQLPR�� R� TXH� WRUQD� D� WpFQLFD� PDLV� HFRQ{PLFD�� $� WpFQLFD� KLGURWpUPLFD� FRPPLFURRQGDV�p�HVSHFLDOPHQWH�FRQYHQLHQWH�SDUD�VtQWHVH�GH�SLH]RHOpWULFRV�H�RXWURV�y[LGRVFHUkPLFRV�� $OpP� GLVVR�� R� WDPDQKR� GR� FULVWDO�� D� VXD� PRUIRORJLD� H� R� VHX� QtYHO� GHDJORPHUDomR�SRGHP�VHU�FRQWURODGRV�SRU�GH�FXLGDGRVD�VHOHomR�GD�SURSRUomR�GDV�PDWpULDVSULPDV� GH� SDUWLGD�� S+�� WHPSR� H� WHPSHUDWXUD�� 3yV� VXEPLFURPpWULFRV� � GH� 7L2��� =U2� H)H�2���SXURV�RX�FRPR�VROXo}HV�VyOLGDV��WrP�VLGR�SUHSDUDGRV�GHVVD�IRUPD�(VVD�WpFQLFD��0�+��IRL�WDPEpP�H[SORUDGD�QHVWD�SHVTXLVD�GH�7HVH�QD�WHQWDWLYD�GHFULVWDOL]DomR� GLUHWD� GD� IDVH� UXWLOR� H� REWHQomR� GH� SyV� PDLV� UHDWLYRV�� 7UDWDPHQWRKLGURWpUPLFR�FRP�PLFURRQGDV�HP�FRQGLo}HV�GH�SUHFLSLWDomR�KRPRJrQHD�XWLOL]DQGR�XUpLDWDPEpP�IRL� LQYHVWLJDGR��&RPR�D� OLWHUDWXUD�QmR�IRUQHFLD�QHQKXPD� LQIRUPDomR�VREUH�DVGXDV� IRUPDV� SROLPyUILFDV�� DQDWiVLR� H� UXWLOR�� QR� WRFDQWH� j� FLQpWLFD� GH� WUDQVIRUPDomRGHVVDV�IDVHV�DSyV�WUDWDPHQWR�KLGURWpUPLFR��RSHUDo}HV�GH�FDOFLQDomR�IRUDP�UHDOL]DGDV�QRV
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SURGXWRV� GD� VtQWHVH� KLGURWpUPLFD� D� ILP� GH� DYDOLDU� D� VXD� LQIOXrQFLD� QD� FLQpWLFD� GHWUDQVIRUPDomR�GH�IDVH�

���� $%25'$*(0� 3$5$� 2%7(1d2� '2� 587,/2� (0� %$,;$67(03(5$785$6
9iULRV�HVWXGRV�VREUH�D� WUDQVIRUPDomR�DQDWiVLR�UXWLOR� HQIDWL]DQGR�D� WHPSHUDWXUDGH� WUDQVIRUPDomR� WrP� VLGR� GLVFXWLGRV� >�����@�� $� WUDQVIRUPDomR� DQDWiVLR�UXWLOR� p� XPDWUDQVIRUPDomR� GH� XPD� IDVH� PHWDHVWiYHO� SDUD� D� IDVH� HVWiYHO� H� QmR� H[LVWH� XPD� UHDOWHPSHUDWXUD�GH�WUDQVIRUPDomR�GH�IDVH�FRPR�D�TXH�H[LVWH�DVVRFLDGD�D�XPD�WUDQVIRUPDomRUHYHUVtYHO�HP�HTXLOtEULR��$� WHPSHUDWXUD�QD�TXDO�HVVD� WUDQVIRUPDomR�RFRUUH�GHSHQGH�GHPXLWRV� IDWRUHV�� LPSXUH]DV� SUHVHQWHV� QR� Sy�� PpWRGR� GH� SUHSDUDomR�� DWPRVIHUD� JDVRVDGXUDQWH� D� WUDQVIRUPDomR�� GHVYLRV� QD� HVWHTXLRPHWULD�� WDPDQKR� GH� SDUWtFXOD�� iUHDVXSHUILFLDO�GR�Sy��HWF��'DGRV�H[SHULPHQWDLV�GH�WHPSHUDWXUD�GH�WUDQVLomR�DQDWiVLR�UXWLORYDULDP�HQWUH�����H�����R&�>��@�2�UXWLOR�p�D�IDVH�WHUPRGLQDPLFDPHQWH�HVWiYHO�j�WHPSHUDWXUD�DPELHQWH��HQTXDQWRR�DQDWiVLR�SUHYDOHFH�PHWDHVWDYHOPHQWH�SRU�UD]}HV�FLQpWLFDV��LVWR�p��D�VXD�WUDQVIRUPDomRHP�UXWLOR�j�WHPSHUDWXUD�DPELHQWH�p�WmR�OHQWD��TXH�D�VXD�RFRUUrQFLD�QmR�p�SHUFHELGD�QXPODSVR�GH�WHPSR�LQGXVWULDOPHQWH�LQWHUHVVDQWH��$�WUDQVIRUPDomR�PDFURVFySLFD�GH�DQDWiVLRD�UXWLOR�DOFDQoD�YHORFLGDGH�PHQVXUiYHO�HP�WHPSHUDWXUDV�DFLPD�GH�����R&�>�����@��&RPDQDWiVLR�HP�WDPDQKR�QDQRPpWULFR��D�WUDQVIRUPDomR�DOFDQoD�YHORFLGDGH�PHQVXUiYHO�HPWHPSHUDWXUDV�PDLRUHV�TXH�����R&�>��������@�2� GHVHMR� SRU� SyV� GH� UXWLOR� FRP� SHTXHQR� WDPDQKR� GH� SDUWtFXOD� p� GHYLGR� jVSURSULHGDGHV� VLQJXODUHV� GR� PDWHULDO� QDQRPpWULFR�� DV� TXDLV� VmR� GHVHMiYHLV� HP� XPDJUDQGH� YDULHGDGH� GH� DSOLFDo}HV� LQGXVWULDLV�� &HUkPLFDV� QDQRFULVWDOLQDV� WrP� PDLRUFRQGXWLYLGDGH� HOpWULFD�� GXFWLOLGDGH�� WHQDFLGDGH� H� FRQIRUPDELOLGDGH� PHOKRUDGD� GR� TXHDTXHODV� WHQGR� WDPDQKRV� GH� JUmRV� PDLRUHV�� $OpP� GLVVR�� XPD� PDLRU� IUDomR� GH� iWRPRVHVWDUi�VLWXDGD�QD�VXSHUItFLH�GH�QDQRFULVWDLV��H�HOHV�DSUHVHQWDUmR�XPD�PDLRU�UHDWLYLGDGH�RTXH� VH� WUDGX]� HP� VXD� DSOLFDELOLGDGH� HP� VLVWHPDV� VHQVRUHV� TXH� XVDP� y[LGRV� H� HP
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FDWDOLVDGRUHV��XP�FDPSR�GH� LQYHVWLJDomR�FUHVFHQWH�TXH� LQFOXL�R�7L2���(VWXGRV�SUpYLRVWrP�PRVWUDGR�TXH�PHQRUHV�WDPDQKRV�GH�SDUWtFXOD�H�JUDQGH�iUHD�GH�VXSHUItFLH�IDYRUHFHPD�WUDQVIRUPDomR�DQDWiVLR�UXWLOR�>��@��D�VXD�HQHUJLD�VXSHUILFLDO�p�PXLWR�DOWD��R�TXH�R�WRUQDHQHUJHWLFDPHQWH� IDYRUiYHO� SDUD� DXPHQWDU� D� WD[D� GH� WUDQVIRUPDomR� GH� IDVH� H� UHGX]LU� DiUHD�VXSHUILFLDO�WRWDO��FUHVFLPHQWR�GR�JUmR��'H� IDWR� GRLV� SURFHVVRV� VmR� REVHUYDGRV� QRV� SyV� GH� GLy[LGR� GH� WLWkQLRQDQRFULVWDOLQRV�HP�DOWDV�WHPSHUDWXUDV��8P�p�R�FUHVFLPHQWR�GH�JUmR�H�R�RXWUR�p�D�UiSLGDWUDQVIRUPDomR� GH� IDVH�� SRUWDQWR�� D� WHPSHUDWXUD� GH� WUDQVLomR� GH� DQDWiVLR� D� UXWLORQDQRFULVWDOLQR�SRGH�VHU�JUDQGHPHQWH�UHGX]LGD�>�����@��8PD�WHQGrQFLD�DQiORJD�WHP�VLGRREVHUYDGD�REVHUYDGD�HP�RXWURV�VLVWHPDV�QDQRFULVWDOLQRV�>�����@�$�FRPELQDomR�GHVVHV�FRQKHFLPHQWRV�H�R�JUDQGH� LQWHUHVVH�LQGXVWULDO�QD�UHGXomRGD� WHPSHUDWXUD� GH� WUDQVLomR� DQDWiVLR�UXWLOR�� QRV� IH]� DFUHGLWDU� TXH� XP� WUDWDPHQWR� GHVRQLILFDomR�PDLV�ORQJR��SRGHULD�VHU�YDOLRVR�SDUD�R�VXFHVVR�GHVWD�SHVTXLVD��XPD�YH]�TXHSRGHULD�GLPLQXLU�R�WDPDQKR�GDV�SDUWtFXODV�H�DOWHUDU�HP�DOJXP�JUDX�PRUIRORJLD�H�iUHD�GHVXSHUItFLH� HVSHFtILFD� GDV� SDUWtFXODV�� FRQWULEXLQGR� SDUD� IDYRUHFHU� D� FLQpWLFD� GDWUDQVIRUPDomR�DQDWiVLR�UXWLOR�&RPR� RV� SULPHLURV� UHVXOWDGRV� XVDQGR� D� WpFQLFD� GD� VRQLILFDomR� GHUDP� VLQDLVSURPLVVRUHV��RV�HVIRUoRV�IRUDP�FRQFHQWUDGRV�QHVVD�GLUHomR��RX�VHMD��DYDOLDU�R�HIHLWR�GHXP�SUp�WUDWDPHQWR�FRP�XOWUD�VRP�GD�VXVSHQVmR�GH�GLy[LGR�GH�WLWkQLR�KLGUDWDGR�VREUH�DWUDQVIRUPDomR�DQDWiVLR�UXWLOR��H[SORUDQGR�RV�HIHLWRV�GD�FDYLWDomR�DF~VWLFD�1R� FDStWXOR� �� UHIHUHQWH� j� UHYLVmR� GD� OLWHUDWXUD�� VHUi� DSUHVHQWDGD� XPD� YLVmR� GDVtQWHVH� VRQRTXtPLFD� H� RV� HIHLWRV� TXtPLFRV� H� ItVLFRV� TXH� SRGHP� VHU� DOFDQoDGRV� FRP� RXOWUD�VRP�QD�VtQWHVH�GH�PDWHULDLV�
������0$7e5,$�35,0$�3$5$�352'8d2�'2�3,*0(172�'(�7,2�

2�WLWkQLR�p�ODUJDPHQWH�GLVWULEXtGR�QD�VXSHUItFLH�GD�7HUUD��VHQGR�R�QRQR�HOHPHQWRPDLV�DEXQGDQWH�QD�FURVWUD�WHUUHVWUH��([LVWHP�QXPHURVRV�PLQHUDLV�SRUWDGRUHV�GH�WLWkQLR�DSHVDU� GH� TXH� DSHQDV� XPD� SHTXHQD� SHUFHQWDJHP� GRV� PHVPRV� RFRUUD� HP� YROXPH� HFRQFHQWUDomR� HFRQRPLFDPHQWH� DSURYHLWiYHLV� QD� FURVWD� WHUUHVWUH�� $WXDOPHQWH� H[LVWHPVRPHQWH�GXDV� IRQWHV�PLQHUDLV� FRPHUFLDOPHQWH�H[SORUDGDV�DR� UHGRU�GR�PXQGR�� UXWLOR� HLOPHQLWD��2V�SURGXWRV�REWLGRV�GRV�SURFHVVRV�GH�EHQHILFLDPHQWR�TXtPLFRV�H�ItVLFRV�SDUDFRQFHQWUDomR�GH�WDLV�PLQpULRV�WrP�HVVHQFLDOPHQWH�GXDV�GHVWLQDo}HV��SURGXomR�GLUHWD�GH
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WLWkQLR�PHWiOLFR�H�SURGXomR�GR�SLJPHQWR�GH�GLy[LGR�GH�WLWkQLR��2�PLQHUDO�UXWLOR�p�XPDRFRUUrQFLD�QDWXUDO�GR�7L2� FXMR�WHRU�QRUPDOPHQWH�VH�VLWXD�HP�WRUQR�GH�����H�VXD�PDLRULPSXUH]D� FRQVLVWH� GH� FRPSRVWRV� GH� IHUUR�� $� LOPHQLWD� p� XP� PLQHUDO� TXH� WHP� FRPRIyUPXOD�WHyULFD�)H7L2���$�FRQFHQWUDomR�GH�7L2��QR�PLQpULR�YDULD�GH����D�����HP�SHVRGHSHQGHQGR�GD�VXD�RULJHP�4XDQWR�j�XWLOL]DomR��SRGH�VH�GL]HU�TXH�D�PDLRU�SDUWH�GR�WLWkQLR�RULXQGD�GH�VHXVPLQpULRV��p�GHVWLQDGD�j�SURGXomR�GH�SLJPHQWRV�H�DSHQDV����SDUD�D�SURGXomR�GH�WLWkQLRPHWiOLFR��&RPHUFLDOPHQWH��DV�PDWpULDV�SULPDV�PDLV�UHOHYDQWHV�FRPR�IRQWH�GH�WLWkQLR�VmRDV�VHJXLQWHV��D�� 5XWLOR� VLQWpWLFR� ±� 3URGXWR� REWLGR� D� SDUWLU� GR� EHQHILFLDPHQWR� GD� LOPHQLWD�)H2�7L2��� RQGH� R� PLQpULR� QDWXUDO� p� TXLPLFDPHQWH� WUDWDGR� SDUD� DXPHQWDU� D� VXDFRQFHQWUDomR�GH�7L2� H�FXMD�FDSDFLGDGH�GH�SURGXomR�HVWi�HP�WRUQR�GH���������W�DQR�VHQGR� RV� SULQFLSDLV� SURGXWRUHV� D� $XVWUiOLD�� 0DOiVLD�� -DSmR� H� (VWDGRV� 8QLGRV�� 2UXWLOR� VLQWpWLFR� p� XP� SURGXWR� LQWHUPHGLiULR� TXH� VH� FRQVWLWXL� QD� SULQFLSDO� PDWpULDSULPD�XWLOL]DGD�QD�SURGXomR�GR�SLJPHQWR�GH�7L2� SHOR�SURFHVVR�FORUHWR�
�E��(VFyULD�WLWDQtIHUD ±�2EWLGD�WDPEpP�D�SDUWLU�GD�LOPHQLWD��e�R�UHVtGXR�GHL[DGR�DSyVD�IXVmR�UHGXWRUD�GD�LOPHQLWD�GH�EDL[R�WHRU�GH�7L2���HP�IRUQR�HOpWULFR�GH�UHGXomR��GDTXDO� UHVXOWDP� XP� IHUUR� JXVD� H� XPD� HVFyULD� WLWDQtIHUD�� ([HPSORV� GH� SDtVHV� FRPSURGXomR�GH�HVFyULD�WLWDQtIHUD VmR��&DQDGi�H�ÈIULFD�GR�6XO�

�F��$QDWiVLR� ±�Ï[LGR� GH� WLWkQLR� �7L2���� (UD� XP�PLQHUDO� FRQKHFLGR� DWp� DOJXP� WHPSR�DSHQDV�HP�WHUPRV�DFDGrPLFRV�DWp�D�GHVFREHUWD�GH�LPSRUWDQWHV�RFRUUrQFLDV�HP�6DOLWUH�H7DSLUD�±�0LQDV�*HUDLV��(VWDV�RFRUUrQFLDV��VRPDGDV�jV�GHVFREHUWDV�SRVWHULRUHV��WDPEpPQD� UHJLmR� GR� %UDVLO� &HQWUDO� �WULkQJXOR�0LQHLUR�� 6XO� GH� *RLiV�� HWF���� TXH� GHYLGDPHQWHGLPHQVLRQDGDV��UHVXOWDUDP�QXPD�UHVHUYD�HVWLPDGD�GH���ELOKmR�GH�WRQHODGDV�GR�PLQpULR�VLJQLILFDQGR� FHUFD� GH� ����PLOK}HV� GH� WRQHODGDV� GH� 7L2� FRQWLGR�� 2�PLQHUDO� DQDWiVLRWRUQRX�VH� HVWUDWHJLFDPHQWH� LPSRUWDQWH� D� SDUWLU� GHVWDV� GHVFREHUWDV�� 2� %UDVLO� VHPSUHFDUHQWH�HP�PDWpULDV�SULPDV�PLQHUDLV�GH�WLWkQLR��SDVVRX�D�XP�OXJDU�GH�GHVWDTXH�PXQGLDO�FRP�DV�PDLRUHV�UHVHUYDV�KRMH�GLVSRQtYHLV�GHVVH�PHWDO�QR�PXQGR�
��������0$7e5,$�35,0$�3$5$�2%7(1d2�7L2� 12�%5$6,/
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2� %UDVLO� SRVVXL� DSUR[LPDGDPHQWH� ���� GDV� UHVHUYDV� GH� PLQHUDLV� GH� WLWkQLRFRQKHFLGDV�QR�PXQGR�H�D�PDLRU�UHVHUYD�GH�WLWkQLR�QD�IRUPD�GH�DQDWiVLR�>��@��2�PLQHUDOQD�IRUPD�GH�GHSyVLWR�GH�DQDWiVLR�p�GH�QDWXUH]D�FRPSOH[D��VHQGR�UHVXOWDGR�GH�DOWHUDo}HVGHQWUR� GH� GLIHUHQWHV� WLSRV� GH� URFKDV�� $� SULQFLSDO� GLILFXOGDGH� QR� GHVHQYROYLPHQWR� GHSURFHVVRV�SDUD�UHFXSHUDomR�GDV�TXDQWLGDGHV�GH�WLWkQLR�GHVVH�WLSR�GH�PLQpULR�p�D�VHOHomRGH�RSHUDo}HV�TXH�PRVWUHP�VLPXOWDQHDPHQWH�DOWD�HILFLrQFLD�H�VHOHWLYLGDGH�
D��$�&RPSDQKLD�9DOH�GR�5LR�'RFH��&95'�

$�&RPSDQKLD�9DOH�GR�5LR�'RFH�GHWHQWRUD�GRV�GLUHLWRV�GH� ODYUD�GDV�SULQFLSDLVUHVHUYDV� PLQHUDLV� GH� DQDWiVLR� EUDVLOHLUR� WHP� QDV� ~OWLPDV� WUrV� GpFDGDV� GLVSHQGLGRHVIRUoRV� GH� SHVTXLVD� WHFQROyJLFD� HP� HVFDOD� GH� ODERUDWyULR� H� VHPL�SLORWR� SDUDDSURYHLWDPHQWR�GHVVH�PLQHUDO�SHORV�SURFHVVRV�GH�LQGXVWULDOL]DomR�GR�WLWkQLR�GLVSRQtYHLVQR�PXQGR�� SRUpP�DWp� KRMH� HVVH�PDWHULDO� QmR� IRL� LQWURGX]LGR� QR� FRQWH[WR� GD� LQG~VWULDPXQGLDO� GH� WLWkQLR�� $� OLWHUDWXUD� HVSHFLDOL]DGD� SUDWLFDPHQWH� QmR� DERUGD� WUDEDOKRVUHODWLYRV�j�FRQFHQWUDGRV�GH�DQDWiVLR��XPD�YH]�TXH� WUDWD�VH�GH� MD]LGD�PLQHUDO�EUDVLOHLUDGHVFREHUWD�QXP�SHUtRGR�DLQGD� UHODWLYDPHQWH� UHFHQWH��$�&RPSDQKLD�9DOH�GR�5LR�'RFHRSWRX�SHOR�R�FDPLQKR�GR�HQULTXHFLPHQWR�GR�FRQFHQWUDGR�GH�DQDWiVLR�SDUD�SURGXomR�GRUXWLOR� VLQWpWLFR� �PDWpULD� SULPD�SDUD�SURGXomR�GR�SLJPHQWR�GH� GLy[LGR� GH� WLWkQLR�� SHORSURFHVVR�FORUHWR�TXH�p�XPD�WpFQLFD�Mi�EHP�HVWDEHOHFLGD�H�FRQVROLGDGD�SDUD�R�PLQHUDO�GHLOPHQLWD��PDV�QmR�SDUD�R�DQDWiVLR�EUDVLOHLUR�GHYLGR�jV�HVSHFLILFLGDGHV�GD�VXD�IRUPDomRJHROyJLFD�� FRP� WHRUHV� HOHYDGRV� GH�PLQHUDLV� DVVRFLDGRV� WDLV� FRPR� WHUUDV� UDUDV�� WyULR� HXUkQLR�� 6H� HVVHV� HOHPHQWRV� QmR� IRUHP� H[WUDtGRV� SUHYLDPHQWH� j� HWDSD� GH� FRQYHUVmR� DUXWLOR� VLQWpWLFR�� R� SURGXWR� UHVXOWDQWH� QmR� VH� SUHVWDUi� DR� XVR� QR� SURFHVVR� FORUHWR�� $&RPSDQKLD� 9DOH� GR� 5LR� 'RFH�� GHVHQYROYHX� XP� SURFHVVR� QR� TXDO� XPD� HWDSD� GHWUDWDPHQWR� WpUPLFR�SHUPLWH� WUDQVIRUPDU� R� FRQFHQWUDGR� GH� DQDWiVLR� D� UXWLOR� VLQWpWLFR�� DVHJXLU� SXULILFDGR� SHOD� OL[LYLDomR� FORUtGULFD�� 2� OLFRU� GD� OL[LYLDomR� FORUtGULFD� FRQWpPXUkQLR�� WyULR� H� WHUUDV� UDUDV�� TXH� GHYHP� VHU� UHPRYLGRV� FRQFRPLWDQWH� j� UHJHQHUDomR� GRiFLGR�FORUtGULFR��FRQGLomR�LQGLVSHQViYHO�SDUD�WRUQDU�R�SURFHVVR�YLiYHO�HFRQRPLFDPHQWH�3RU�XP� ODGR�� HVWD� WHFQRORJLD� DLQGD�QmR� IRL� FRPSOHWDPHQWH� GRPLQDGD�SHOD�&RPSDQKLD9DOH� GR� 5LR� 'RFH�� 3RU� RXWUR� ODGR�� R� JUXSR� GH� SHVTXLVD� GD� 'LYLVmR� GH� 4XtPLFD� H0DWHULDLV�GR�,QVWLWXWR�GH�(QJHQKDULD�1XFOHDU��,(1��SURS{V�D�XWLOL]DomR�GD�WHFQRORJLD�GH
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$�0LOOHQQLXP� &KHPLFDOV� LQVWDORX�VH� QR� %UDVLO� HP� ����� FRP� D� DTXLVLomR� GD7LEUiV� H� D� LQFRUSRUDomR� GDV� VXDV� LQVWDODo}HV� GD� %DKLD� �SURGXomR� GR� SLJPHQWR�� H� GD3DUDtED� �PLQHUDomR��� WUDQVIRUPDQGR�VH� QD� PDLRU� IRUQHFHGRUD� GH� GLy[LGR� GH� WLWkQLR�7L2���SDUD�R�PHUFDGR�EUDVLOHLUR�H�QD�VHJXQGD�PDLRU�SDUD�D�$PpULFD�GR�6XO��6LWXDGD�QDURGRYLD� %$������ HP� &DPDoDUL�� QD� %DKLD�� D� IiEULFD� IRL� IXQGDGD� HP� ����� H� VXDFDSDFLGDGH�GH�SURGXomR�DWXDO�p�GH����PLO�WRQHODGDV�DQR�GH�GLy[LGR�GH�WLWkQLR�6HJXQGD�PDLRU� SURGXWRUD�PXQGLDO� GR� GLy[LGR� GH� WLWkQLR� �7L2���� D�0LOOHQQLXP&KHPLFDOV� HVWi� SUHVHQWH� QR�PXQGR� LQWHLUR� FRP��� IiEULFDV� ��%UDVLO�� ,QJODWHUUD�� )UDQoD�(VWDGRV�8QLGRV�H�$XVWUiOLD��$�0LOOHQQLXP�3DUDtED��DWXDOPHQWH��p�D�~QLFD�PLQD�QD�$PpULFD�/DWLQD�TXH�SURGX]R�PLQpULR� LOPHQLWD�HP�HVFDOD�FRPHUFLDO��(OD�HVWi� VLWXDGD�QR�PXQLFtSLR�GH�0DWDUDFD�� D����NP�GH�-RmR�3HVVRD��QD�3DUDtED��$�PLQHUDGRUD�FRPHoRX�D�RSHUDU�HP�DEULO�GH������FRP�����GD�DWXDO�FDSDFLGDGH�GH�����PLO� WRQHODGDV�DQXDLV�GR�PLQpULR��$�SURGXomR�GHUXWLOR�H�]LUFRQLWD�IRL�LQLFLDGD�QR�ILQDO�GD�GpFDGD�GH�����$QWHV�GR�LQtFLR�GDV�RSHUDo}HV�GDPLQHUDGRUD�� WRGD� LOPHQLWD�XWLOL]DGD�SHOD�HPSUHVD� HUD� LPSRUWDGD�GD�ÈIULFD�GR�6XO� H�GD$XVWUiOLD�$�MD]LGD�GH�0DWDUDFD�SRVVXL�UHVHUYD�GH�����PLOK}HV�GH�WRQHODGDV�GH�DUHLD�EUXWD�H����PLOK}HV�GH�WRQHODGDV�GH�PLQHUDLV�SHVDGRV��WHQGR�XPD�YLGD�~WLO�GH�FHUFD�GH����DQRV�DSyV��������2�PpWRGR�GH� ODYUD��XWLOL]DGR�DWXDOPHQWH�� p� R�GH�GHVPRQWH�PHFkQLFR�GDVGXQDV��FRP�WUDWRUHV�GH�HVWHLUDV�DOLPHQWDQGR�DV�FDOKDV�TXH�FRQGX]HP�D�DUHLD�SDUD�D�XVLQDGH�EHQHILFLDPHQWR��VHQGR�SURFHVVDGDV�FHUFD�GH�����PLOK}HV�GH�WRQHODGDV�GH�DUHLD�EUXWDSRU�DQR�� DWUDYpV�GR�SURFHVVR�JUDYLPpWULFR� �PLVWXUDGR�FRP�iJXD��� QR�TXDO� VmR�JHUDGRVGRLV�SUp�FRQFHQWUDGRV��PDJQpWLFR��LOPHQLWD��H�QmR�PDJQpWLFR��]LUFRQLWD�H�UXWLOR���'HSRLV
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$�8QLGDGH�LQGXVWULDO�GH�%XHQD��GD�,QG~VWULDV�1XFOHDUHV�GR�%UDVLO��,1%��ORFDOL]DGD�QR�0XQLFtSLR�GH�6mR�)UDQFLVFR�GH�,WDEDSRDQD�QR�(VWDGR�GR�5LR�GH�-DQHLUR�pD�HQFDUUHJDGD�GD�SURVSHFomR�H�SHVTXLVD��ODYUD��LQGXVWULDOL]DomR�H�FRPHUFLDOL]DomR�GRVPLQHUDLV�SHVDGRV�FRQWLGRV�QDV�DUHLDV�PRQD]tWLFDV�'HVVDV�DUHLDV�SRGHP�VHU�REWLGRV�LPSRUWDQWHV�SURGXWRV��XWLOL]DGRV�SHOD�LQG~VWULD�TXH�VmR�D��,OPHQLWD��WLWDQDWR�GH�IHUUR����3URGX]LGD�QD�XQLGDGH�GH�%XHQD�FRP�SURGXomR�GH�������W�DQR�E��5XWLOR��GLy[LGR�GH�WLWkQLR����3URGXomR�DQXDO�GH�����W�DQR��XWLOL]DGR�QD�SURGXomR�GHHOHWURGRV�GH�VROGD�H�OLJDV�PHWiOLFDVF��=LUFRQLWD��VLOLFDWR�GH�]LUF{QLR����3URGXomR�DQXDO�GH�������W�DQR��PDWpULD�SULPD�SDUD�DLQG~VWULD�GH�FHUkPLFD��UHIUDWiULRV�H�IXQGLomR�GH�DOWD�SUHFLVmR�G��0RQD]LWD��IRVIDWR�GH�WHUUDV�UDUDV����3URGXomR�DQXDO�GH�������W�DQR��GH�RQGH�REWpP�VHRV�HOHPHQWRV�GH�WHUUDV�UDUDV��TXH�UH~QH�HP�VXD�FRPSRVLomR����PHWDLV�FRQKHFLGRV�FRPRODQWDQtGHRV��PDLV�R�tWULR��LQGLVSHQViYHLV�j�SURGXomR�GH�JUDQGH�Q~PHUR�GH�FRPSRQHQWHVGH�DOWD�WHFQRORJLD�TXH�VmR�SDUWHV�LQWHJUDQWH�GH�WHOHIRQHV�FHOXODUHV��WXERV�GH�LPDJHP�GHWHOHYLVmR�� FDWDOLVDGRUHV� XVDGRV� QR� HVFDSDPHQWR� GRV� DXWRPyYHLV� H� FHUkPLFDV� GH� DOWRGHVHPSHQKR�
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$�LQG~VWULD�PXQGLDO�SURGX]�����PLOK}HV�WRQHODGDV�PpWULFDV�SRU�DQR�GH�SLJPHQWREUDQFR�� 2� FRQVXPR� JOREDO� GH� 7L2�� QDV� $PpULFDV� GR� 6XO� H� &HQWUDO� DSUHVHQWD� XPDSDUWLFLSDomR� GH� DSHQDV� ��� �ILJXUD� ���� $� GLIHUHQoD� HQWUH� RV� WDPDQKRV� GRV� PHUFDGRVFRQVXPLGRUHV�WRUQD�VH�JULWDQWH�TXDQGR�VH�FRPSDUDU�R�SHUFHQWXDO�ODWLQR�DPHULFDQR�FRPRV�����GH�FRQVXPR�GD�(XURSD������GD�ÈVLD�H�3DFtILFR�H�RV�����GD�$PpULFD�GR�1RUWH�2V����GDV�$PpULFDV�GR�6XO�H�&HQWUDO�SRGHP�VHU� LQWHUSUHWDGRV�FRPR�XP�SRWHQFLDO�GHFUHVFLPHQWR�PXLWR� LPSRUWDQWH�SDUD� D� UHJLmR�� -i�R�%UDVLO� p� R� RLWDYR�PDLRU� FRQVXPLGRUGHVVH�SLJPHQWR�EUDQFR�GH�7L2� GR�PXQGR�H�UHVSRQGH�SRU�����GR�FRQVXPR�GD�DPpULFDODWLQD�H�VHX�PHUFDGR�FUHVFHX�HP�PpGLD������DR�DQR�QRV�~OWLPRV����DQRV�>�����@�3RUWDQWR�� R� GLy[LGR� GH� WLWkQLR� p� XP� LQVXPR� HVWUDWpJLFR�� FRP� YDORU� DJUHJDGR�SULQFLSDOPHQWH� SDUD� D� LQG~VWULD� GH� WLQWDV��$V� ILJXUDV� GH� �� D� ��PRVWUDP� D� GLVWULEXLomRVHWRULDO� GR� FRQVXPR� GH� GLy[LGR� GH� WLWkQLR� QR� PHUFDGR� PXQGLDO�� (�8�$� H� %UDVLO�UHVSHFWLYDPHQWH�
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2�PXQGR�YLYH�XP�GHOLFDGR�HTXLOtEULR�HQWUH�D�RIHUWD�H�D�GHPDQGD�GH�GLy[LGR�GHWLWkQLR���UHIOHWLGR�SULQFLSDOPHQWH��SHOD�PHQRU�RX�PDLRU�XWLOL]DomR�GH�WLQWDV�SDUD�WRGDV�DVILQDOLGDGHV�� &RP� R� UHDTXHFLPHQWR� HFRQ{PLFR� GRV� SDtVHV� DVLiWLFRV�� D� GHPDQGD� SRGHSURYRFDU� IOXWXDo}HV� GH� SUHoR�� XP� IHQ{PHQR� TXH� QmR� SRXSDUi� R� %UDVLO�� $� UHWRPDGD�PHVPR� TXH� PRGHUDGD�� GD� QRVVD� HFRQRPLD� DIHWDUi� TXDVH� TXH� LPHGLDWR� R� PHUFDGR� GHWLQWDV�LPRELOLiULDV�H�VHXV�LQVXPRV�SULQFLSDLV��FRPR�R�GLy[LGR�GH�WLWkQLR��$WXDOPHQWH�RPHUFDGR� DLQGD� SRVVXL� GLVSRQLELOLGDGH� GH� SURGXWR� PDV� D� WHQGrQFLD� HP� EUHYH� �VHQHQKXPD� H[SDQVmR� GD� SURGXomR� IRU� DQXQFLDGD��� p� RFRUUHU� SUREOHPDV� GH� VXSULPHQWR�GHQWUR�GH�QR�Pi[LPR�WUrV�DQRV�>��@�$�ILJXUD���PRVWUD�D�FDSDFLGDGH�GH�SURGXomR�QDFLRQDO�H�D�GHPDQGD�GH�FRQVXPRGH�GLy[LGR�GH�WLWkQLR�SDUD������
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2�%UDVLO� WLQKD� XPD� SUHYLVmR� SDUD� FRQVXPR� GH� SLJPHQWR� GH� 7L2� HP� ����� GH�������W� H� WHYH� XPD� SURGXomR� DQXDO� GH� ������W� SURGX]LGDV� SRU� GRLV� JUDQGHV� JUXSRVLQWHUQDFLRQDLV�� D� 0LOOHQLXP� GR� %UDVLO� H� D� 'X3RQW�� 3RUWDQWR�� H[LVWH� XP� GpILFLW� QDSURGXomR� QDFLRQDO� TXH� DFDUUHWRX� HP� LPSRUWDomR� GH� ������� W�DQR� GHVVH� LQVXPR� H�QDWXUDOPHQWH��p�GH�JUDQGH�UHOHYkQFLD�SDUD�R�SDtV�R�GHVHQYROYLPHQWR�GH�WHFQRORJLD�H�GHLQRYDo}HV�WHFQROyJLFDV�FRPR�DV�H[LVWHQWHV�QR�HVFRSR�GHVWH�WUDEDOKR��WDQWR�FRP�UHODomR�jWHFQRORJLD�GH�H[WUDomR�SRU�VROYHQWH�RUJkQLFR�SDUD�DSURYHLWDU�UDFLRQDOPHQWH�DV� LPHQVDVMD]LGDV� GR� PLQHUDO� DQDWiVLR�� TXDQWR� QD� DSOLFDomR� GD� WpFQLFD� GH� VRQLILFDomR� DSyV� DSUHFLSLWDomR� GR� GLy[LGR� GH� WLWkQLR� KLGUDWDGR�� SHUPLWLQGR� DVVLP� D� REWHQomR� GH� SURGXWRILQDO�FRP�HFRQRPLD�GH�FXVWR��H�GHVVD�IRUPD��DJUHJDQGR�YDORU�DRV�QRVVRV�SURGXWRV�TXH�QR�IXWXUR��SRGHUi�JHUDU�HFRQRPLD�GH�GLYLVDV�SDUD�R�SDtV����� �� 527$6� $/7(51$7,9$6� '(� 352'8d2� '2� 3,*0(172� '(7L2�
'RLV�SURFHVVRV�VmR�XVDGRV�PXQGLDOPHQWH�SDUD�REWHQomR�GR�SLJPHQWR�EUDQFR�GH7L2��� 2� SURFHVVR� VXOIDWR�� PDLV� DQWLJR� H� EDVHDGR� QD� OL[LYLDomR� VXOI~ULFD� GD� LOPHQLWDHQULTXHFLGD��HQYROYH�WRGRV�RV�SURFHVVRV�TXtPLFRV�FOiVVLFRV��H[FHWR�D�GHVWLODomR��H�p�XPDRSHUDomR� LQGXVWULDO� FRPSOH[D� GH�P~OWLSORV� HVWiJLRV�� 2� SURFHVVR� FORUHWR�� PDLV� QRYR� HHQYROYHQGR�D� WHFQRORJLD�GH�FKDPD��IRL�GHVHQYROYLGR�HP�QtYHO�GH� ODERUDWyULR�QR� LQtFLRGRV�DQRV����GR�VpFXOR�SDVVDGR��PDV�DSOLFDGR�HP�HVFDOD� LQGXVWULDO�DSHQDV�QR�ILQDO�GRVDQRV� ���� 2� SURFHVVR� FORUHWR� p� SUHGRPLQDQWH� QR� &DQDGi� H� QD� $PpULFD� GR� 1RUWH�HQTXDQWR�R�SURFHVVR�VXOIDWR�SUHYDOHFH�QD�(XURSD�H�QRV�SDtVHV�PHQRV�GHVHQYROYLGRV��$Wp�����R�SURFHVVR�FORUHWR�UHVSRQGLD�SRU�����GD�FDSDFLGDGH�SURGXWLYD�PXQGLDO�$� LQG~VWULD�GH�SLJPHQWR�GH�GLy[LGR�GH� WLWkQLR� VH� FDUDFWHUL]D� SRU� UHTXHUHU� DOWRVLQYHVWLPHQWRV� H�� SRU� UD]}HV� GH� PHUFDGR�� QmR� MXVWLILFD�� DWXDOPHQWH�� LQYHVWLPHQWRV� HPIiEULFDV�QRYDV��PDV�VLP��HP�H[SDQV}HV�QDV�Mi�H[LVWHQWHV�>�����@�7RGRV�RV�PDLRUHV�SRGXWRUHV�GH�7L2� HVWDYDP�WUDEDOKDQGR�FRP�D�SHUVSHFWLYD�GHH[SDQVmR� GD� FDSDFLGDGH� HQWUH� ����� D� ������ PDV� QHQKXP� SURMHWR� GH� QRYD� SODQWD� IRLDQWHFLSDGR�>��@��$�WDEHOD�,�PRVWUD�D�H[SDQVmR�DQXQFLDGD�GD�FDSDFLGDGH�GH�7L2� VHJXQGR
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��������2�352&(662�68/)$72

$�URWD�GR�VXOIDWR�DTXRVR�FRQVLVWH�GH�SODQWD�GH�PHQRU�WHFQRORJLD��FRP�RSHUDo}HVLQWHQVLYDV�HP�PmR�GH�REUD�H�QD�PDLRULD�GRV�FDVRV�HP�EDWHODGD��ILJXUD�����1HVVD�URWD�RPLQpULR�p�GLVVROYLGR�HP�iFLGR�VXOI~ULFR�H�R�VXOIDWR�GH�WLWDQLOD�p�KLGUROL]DGR�SDUD�GDU�XPKLGUy[LGR�GH�WLWkQLR�FRORLGDO��TXH�p�FDOFLQDGR�SDUD�R�FUHVFLPHQWR�GH�FULVWDLV�GH�7L2� QDVGLPHQV}HV�GH�SLJPHQWR��$�FDOFLQDomR�p� IHLWD�HP�IRUQRV� URWDWLYRV� LQFOLQDGRV�HP�TXH�DSROSD� SDVVD� YDJDURVDPHQWH� VRE� DomR� GD� JUDYLGDGH�� 1HVVD� HWDSD� p� UHPRYLGD� iJXD� HWULy[LGR� VXOI~ULFR� TXH� p� FDSWDGR� H� GLVVROYLGR� HP� iJXD� SDUD� IRUPDU� R� iFLGR� VXOI~ULFR�$PEDV�DV� IRUPDV�FULVWDOLQDV�GR�7L2�� DQDWiVLR�RX� UXWLOR��SRGHP�VHU�SURGX]LGDV�FRP�RYHOKR�SURFHVVR� VXOIDWR��2� UXWLOR�SURGX]�PDLRU�RSDFLGDGH�H�PHOKRU�HVSDOKDPHQWR�yWLFRGR�TXH�R�SLJPHQWR�GH� DQDWiVLR�XPD�YH]�TXH�RV� FULVWDLV� GH� UXWLOR� WrP�PDLRU� tQGLFH� GHUHIUDomR��HQWUHWDQWR��R�DQDWiVLR�p�PHQRV�DEUDVLYR�TXH�R� UXWLOR��$V�FRQGLo}HV�GXUDQWH�DKLGUyOLVH� H� FDOFLQDomR� GHWHUPLQDP� R� WDPDQKR� GH� SDUWtFXOD� H� D� HVWUXWXUD� FULVWDOLQD� GRSLJPHQWR��2�FUHVFLPHQWR�GH�FULVWDLV�H�D�FRQYHUVmR�SDUD�UXWLOR�RFRUUH�QRV�~OWLPRV�PHWURVGR� FDOFLQDGRU�� HP� TXH� D� WHPSHUDWXUD� HVWi� QRUPDOPHQWH� DR� UHGRU� GH� ����� R&� H� pFXLGDGRVDPHQWH�FRQWURODGD�



��

)LJXUD���±�3URFHVVR�VXOIDWR�>��@�
2�HVTXHPD�GR�SURFHVVR�VXOIDWR�p�FRQKHFLGR�SHODV�VHJXLQWHV�UHDo}HV�TXtPLFDV�EiVLFDV
)H7L2� ���+�62� ��&�o 7L262� ��+�2���&2���)H62� �'LJHVWmR����
�Q���+�2���7L262� o 7L2��Q�+�2����+�62� �+LGUyOLVH����
&DORU�p�HQWmR�XVDGR�SDUD�UHPRYHU�D�iJXD

FDORU7L2��Q�+�2��o 7L2� ��Q�+�2������������������������������������������������&DOFLQDomR����$�LOPHQLWD��RX�D�HVFyULD�GH�WLWkQLR��p�PRtGD�H�GLJHULGD�FRP�iFLGR�VXOI~ULFR��JHUDOPHQWHQD�FRQFHQWUDomR�GH������(VWD�PLVWXUD�p�DJLWDGD�SHOR�VRSUR�GH�DU�FRPSULPLGR�H�YDSRUVXSHUDTXHFLGR�� (P� WRUQR� GH� ���� R&� XPD� YLJRURVD� UHDomR� H[RWpUPLFD� LQLFLD�VH� H� DPLVWXUD�IRUPD�XP�EROR�SRURVR�FRQWHQGR�XPD�PLVWXUD�GH�VXOIDWRV�GH�IHUUR�H�GH� WLWkQLR�



��

(VVH�EROR�p�HQWmR�GLVVROYLGR�HP�iJXD�RX�iFLGR�GLOXtGR�H�WRGR�tRQ�IpUULFR�p�UHGX]LGR�SDUDIHUURVR�SHOD�DGLomR�GH�VXFDWD�GH�IHUUR��$V�FRQGLo}HV�GH�UHGXomR�VmR�PDQWLGDV��YLVWR�TXHR� IHUUR� GHYH� HVWDU� QD� IRUPD� IHUURVD�� 2� OLFRU� p� HQWmR� FODULILFDGR� SRU� VHGLPHQWDomR�� $VROXomR�p�SRVWHULRUPHQWH�UHVIULDGD�DWp����R&�SDUD�FULVWDOL]DU�R�VXOIDWR�IHUURVR�2�GLy[LGR�GH� WLWkQLR�KLGUDWDGR� �p�HQWmR�SURGX]LGR�SRU�KLGUyOLVH��$SyV�HEXOLomRSRU� YiULDV� KRUDV� D� SUHFLSLWDomR� RFRUUH�� 1~FOHRV� DSURSLDGRV� GH� WHWUDFORUHWR� GH� WLWkQLRSRGHP�VHU�DGLFLRQDGRV�QHVVH�HVWiJLR�RX�GXUDQWH�D�FDOFLQDomR�>�@�
��������2�3URFHVVR�&ORUHWR�

2� SURFHVVR� FORUHWR� IRL� LQLFLDOPHQWH� GHVHQYROYLGR� HP� UHVSRVWD� DRV� SUREOHPDVDPELHQWDLV�FRQFHUQHQWHV�DR�SURFHVVR�VXOIDWR��2�FORUR�JDVRVR�XVDGR�QR�SURFHVVR�FORUHWRSRGH� VHU� UHSURFHVVDGR� PDLV� IDFLOPHQWH� TXH� R� iFLGR� VXOI~ULFR� QR� SURFHVVR� VXOIDWR�� 2SURFHVVR�FORUHWR�SURGX]�FULVWDLV�QD�IRUPD�GH�UXWLOR�2�SURFHVVR�FORUHWR�p�GHVFULWR�SHODV�VHJXLQWHV�UHDo}HV�TXtPLFDV
7L2� �LPSXUR�����&O� ��&�o 7L&O� ��&2� �&ORUDomR����7L&O� ��2� o 7L2� �SXUR����&O� �2[LGDomR����1HVWH�SURFHVVR�R�UXWLOR�PLQHUDO��RX�R�PLQpULR�EHQHILFLDGR��p�DOLPHQWDGR�HP�XPGHVWLODGRU� H� UHDJLGR� FRP� R� FORUR� JDVRVR� TXH�� GHQWUR� GR� GHVWLODGRU�� IRUPD� XP� OHLWRIOXLGL]DGR�FRP�XPD�FRUUHQWH�GH�DU��&DORU�p�IRUQHFLGR�H�D� WHPSHUDWXUD�HOHYD�VH�DWp����R&�� &RTXH� PRtGR� p� DOLPHQWDGR� QR� WRSR�� TXHLPDQGR� H� DXPHQWDQGR� D� WHPSHUDWXUD�SRVLELOLWDQGR�TXH�D�IRQWH�GH�FDORU�LQLFLDO�VHMD�UHPRYLGD��4XDQGR�D�WHPSHUDWXUD�H[LJLGD�pDOFDQoDGD��R�DU�p�VXEVWLWXtGR�SHOR�FORUR�H�WHWUDFORUHWR�GH�WLWkQLR�p�IRUPDGR��'HVGH�TXH�DUHDomR�SURVVLJD��R�OHLWR�p�FRQWLQXDPHQWH�FDUUHJDGR�FRP�PLQpULR�H�FRTXH��&RPR�D�UHDomRp� PXLWR� H[RWpUPLFD�� H� FRP� LQWXLWR� GH� PDQWHU� D� WHPSHUDWXUD� FRQVWDQWH�� p� QHFHVViULRHVIULDU�D�PDVVD�GRV�UHDJHQWHV��$�FRUUHQWH�GH�JiV�p�UHVIULDGD�H�PDWHULDO�VyOLGR�p�IRUPDGR�$SyV� UHVIULDPHQWR�DGLFLRQDO�H� OLPSH]D��R� WHWUDFORUHWR�GH� WLWkQLR�EUXWR� p�GHVWLODGR�SDUDSURGX]LU� XP� SURGXWR� SXUR� DGHTXDGR� SDUD� R[LGDomR� D� GLy[LGR� GH� WLWkQLR�� $� ILJXUD� �PRVWUD�XP�IOX[RJUDPD�FRUUHVSRQGHQWH�DR�SURFHVVR�FORUHWR�



��

)LJXUD���±�3URFHVVR�FORUHWR�>��@�2�SURFHVVR�FORUHWR�SURGX]�XPD�PHQRU�TXDQWLGDGH�GH�UHMHLWRV�GH�PDWHULDLV��PDV�pGLItFLO�GH�RSHUDU��$�H[WUHPD�FRUURVmR�D�DOWDV�WHPSHUDWXUDV�SHOR�FORUR�HPSUHJDGR�QRSURFHVVR�FRQWULEXL�SDUD�D�GLILFXOGDGH��$�HWDSD�GH�R[LGDomR�GR�SURFHVVR�p�WDPEpPH[WUHPDPHQWH�GLItFLO�GH�FRQWURODU�GHYLGR�j�FRQILJXUDomR�GR�TXHLPDGRU�H�SURGXWRV�GHUHFXSHUDomR�

��±�5(9,62�'$�/,7(5$785$
������)81'$0(1726�'$�/8=

1R� VHQWLGR� FOiVVLFR�� OX]� p� UDGLDomR� HOHWURPDJQpWLFD�� FRP� FRPSRQHQWHV� GHFDPSRV�PDJQpWLFR� H� HOpWULFR�� H� WHQGR� XPD� EHP� FRQKHFLGD� IDL[D� GH� FRPSULPHQWRV� GHRQGD��WDEHOD�,9���$�UDGLDomR�VRODU�FRPSUHHQGH�FRPSULPHQWRV�GH�RQGD�TXH�YmR�GHVGH�RXOWUDYLROHWD�� SDVVDQGR� SHOR� YLVtYHO�� DWp� R� LQIUDYHUPHOKR�� $� OX]� YLVtYHO� p� D� HQHUJLDUDGLDQWH�TXH�DIHWD�R�VHQWLGR�GD�YLVmR�H�SRVVXL�FRPSULPHQWRV�GH�RQGD�TXH�YmR�GHVGH����QP� DWp� ���� QP� DSUR[LPDGDPHQWH�� 1HVWH� LQWHUYDOR� HVWmR� VLWXDGDV� DV� UDGLDo}HVFRUUHVSRQGHQWHV�D�WRGDV�DV�FRUHV�TXH�R�ROKR�KXPDQR�SRGH�LGHQWLILFDU�
7DEHOD�,,�±�)DL[DV�GH�FRPSULPHQWR�GH�RQGD�GD�HQHUJLD�UDGLDQWH�>��@�



��

7LSR�GH�(QHUJLD�5DGLDQWH��2QGD� )DL[D�GH�&RPSULPHQWR�GH�2QGD��QP�5DGLR ��� ±�����5DGLDomR�,QIUDYHUPHOKD ���������/X]�YLVtYHO ���������/X]�XOWUDYLROHWD ��±����
5DLRV�; ���� ���5DLRV�JDPD ���� ������
����±�&25

$�FRU� p� XPD� SURSULHGDGH� yWLFD� TXH� OHYD� D�PXLWDV� DSOLFDo}HV��$� FRU� UHVXOWD� GDDEVRUomR� GH� XP� FRPSULPHQWR� GH� RQGD� UHODWLYDPHQWH� HVWUHLWR� GH� UDGLDomR� GHQWUR� GDUHJLmR�YLVtYHO�GR�HVSHFWUR��3RUWDQWR��D�FRU�GLVFHUQLGD��p�XP�UHVXOWDGR�GD�FRPELQDomR�GHFRPSULPHQWRV�GH�RQGD�TXH�VmR�WUDQVPLWLGR��8P�IHL[H�GH�OX]�EUDQFD�FRQWpP�R�HVSHFWURFRPSOHWR�GH�FRUHV��4XDQGR�XP�FRPSULPHQWR�GH�RQGD�p�DEVRUYLGR�SRU�XP�PDWHULDO��RVFRPSULPHQWRV�GH�RQGD�UHPDQHVFHQWHV�SDVVDP�DWUDYpV�GHOH��2�ROKR�KXPDQR�Yr�D�FRU�GRFRPSULPHQWR�GH�RQGD�FRPELQDGR�TXH�SDVVD�DWUDYpV�GR�PDWHULDO��$�FRU�YLVtYHO�p�UHIHULGDFRPR�D�FRU�FRPSOHPHQWDU�GR�HVSHFWUR�GH�FRU�DEVRUYLGD��$� OX]�EUDQFD�p� VLPSOHVPHQWHXPD�PLVWXUD�GH�WRGDV�DV�FRUHV�$� WDEHOD� ,,,� OLVWD�RV�FRPSULPHQWRV�GH�RQGD�GRV�YiULRV�HVSHFWURV�GH�FRU�H�D� VXDFRUUHVSRQGHQWH�FRU�FRPSOHPHQWDU�7DEHOD� ,,,� �� &RPSULPHQWRV� GH� RQGD� GH� YiULRV� HVSHFWURV� GH� FRU� H� D� VXDFRUUHVSRQGHQWH�FRU�FRPSOHPHQWDU>��@�&RPS��GH�2QGD�O �QP� (VSHFWUR�GH�&RU &RU�&RPSOHPHQWDU��� 9LROHWD $PDUHOR�OLPmR��� ËQGLFR $PDUHOR��� $]XO /DUDQMD��� $]XO�YHUGH 9HUPHOKR��� 9HUGH 5RVD��� $PDUHOR�OLPmR 9LROHWD��� $PDUHOR ËQGLFR��� /DUDQMD $]XO��� 9HUPHOKR $]XO�YHUGH



��

2�SLJPHQWR�GH�7L2� SURGX]�R�HIHLWR�GD�DOYXUD�VREUH�R�ROKR�KXPDQR�SRUTXH�HOH�UHIOHWHHP� DOJXP� JUDX� WRGRV� RV� FRPSULPHQWRV� GH� RQGD� GD� OX]� YLVtYHO� �WDEHOD� ,,,��� 6RE� D� OX]YHUPHOKD�HOH�DSDUHFH�YHUPHOKR��VRE�D�OX]�D]XO��D]XO�H�VRE�D�OX]�YHUGH��YHUGH��6RPHQWHVRE�LOXPLQDomR�FRQWHQGR�WRGRV�RV�FRPSULPHQWRV�GH�RQGD�GD�OX]�YLVtYHO�R�7L2� SDUHFHEUDQFR�
������35235,('$'(6�'26�3,*0(1726�%5$1&26

'H� DFRUGR� FRP� D� QRUPD�',1���� ���� H�',1���� ���� >DSXG� ��@�� XP� SLJPHQWREUDQFR�p�XP�DFURPiWLFR��FRORUDQWH�LQRUJkQLFR�R�TXDO�p�LQVRO~YHO�QRV�UHVSHFWLYRV�PHLRVHP�TXH�p�LQFRUSRUDGR��FDUDFWHUL]DGR�SRU�XP�DOWR�tQGLFH�GH�UHIUDomR�H�DOWD�UHIOHFWkQFLD�HPRVWUD� SRXFD� RX� QHQKXPD� DEVRUomR� QD� IDL[D� GH� FRPSULPHQWR� GH� RQGD� GD� OX]� YLVtYHO�$OpP�GLVVR��XP�SLJPHQWR�EUDQFR�GHYHULD�VHU�QmR�Wy[LFR�H�IiFLO�GH�SURFHVVDU��2�GLy[LGRGH�WLWkQLR�VH�HQTXDGUD�HP�WRGDV�HVVD�H[LJrQFLDV�(P�YLVWD�GLVVR��R�GLy[LGR�GH� WLWkQLR� WHP�VXSODQWDGR� WRGRV�RV�RXWURV�SLJPHQWRVEUDQFRV�SRUTXH�R�SLJPHQWR�GH�7L2� WHP�XP�SRGHU�GH�FREHUWXUD�GHFLVLYDPHQWH�PHOKRU�HRIHUHFH�PDLRU��OXPLQRVLGDGH�GR�TXH�TXDOTXHU�RXWUD�DOWHUQDWLYD��DOpP�GR�TXH�HOH�p�LQHUWH�QmR� Wy[LFR� WHUPRGLQDPLFDPHQWH� HVWiYHO� H� GH� PHQRU� FXVWR� >�@�� $� PDLV� LPSRUWDQWHSURSULHGDGH�GH�TXDOTXHU�SLJPHQWR�EUDQFR�p�VXD�KDELOLGDGH�GH�RSDFLILFDU�H�EUDQTXHDU�RPHLR�QR�TXDO�p�GLVSHUVR��2�SRWHQFLDO�RSDFLILFDQWH�p�HVVHQFLDOPHQWH�FRQWURODGR�SRU�GXDVSURSULHGDGHV�� tQGLFH� GH� UHIUDomR� H� WDPDQKR� GH� SDUWtFXOD�� 2� tQGLFH� GH� UHIUDomR� p� XPDSURSULHGDGH�DVVRFLDGD�j�HVWUXWXUD�FULVWDOLQD�H��SRUWDQWR��IRUD�GR�FRQWUROH�GR�SURGXWRU��2GLy[LGR�GH� WLWkQLR�QD� IRUPD�GH� UXWLOR� DSUHVHQWD�PDLRU� tQGLFH�GH� UHIUDomR�TXH�TXDOTXHUSLJPHQWR� EUDQFR� GLVSRQtYHO� �WDEHOD� ,9�� H� VRPHQWH� R� GLDPDQWH� WHP� PDLRU� tQGLFH� GHUHIUDomR��3RGH�VH�REWHU�XPD�LQGLFDomR�GD�LQIOXrQFLD�GR�tQGLFH�GH�UHIUDomR�QD�RSDFLGDGHSHOR�XVR�GD�HTXDomR�GH�)UHVQHO�VLPSOLILFDGD�)� ���QS�QU��� �QS�QU�����2QGH�)�p�D�UHIOHWLYLGDGH�GR�ILOPH��QS�R� tQGLFH�GH� UHIUDomR�GR�SLJPHQWR�H�QU� tQGLFH�GHUHIUDomR�GR�YHtFXOR��DSUR[LPDGDPHQWH�����SDUD�D�PDLRULD�GRV�YHtFXORV��4XDQWR�PDLRU�IRU�D GLIHUHQoD�HQWUH�R�tQGLFH�GH�UHIUDomR�GR�SLJPHQWR�H�DTXHOH�GDVXEVWkQFLD�QR�PHLR�GD�TXDO�HVWi�GLVSHUVR��PDLRU�VHUi�R�GHVYLR�GD�OX]�QHVWH�PHLR�
7DEHOD�,9�±�ËQGLFH�GH�5HIUDomR�H�5HIOHWLYLGDGH�GH�$OJXQV�3LJPHQWRV�%UDQFRV�>��@�



��

3LJPHQWR ËQGLFH�GH�5HIUDomR 5HIOHWLYLGDGH�)[����� 2SDFLGDGH�5HODWLYD
7L2� �5XWLOR� ���� ���� ���7L2� �$QDWiVLR� ���� ���� ��Ï[LGR�GH�$QWLP{QLR ���� ���� ��Ï[LGR�GH�=LQFR ���� ���� ��&DUERQDWR�GH�&KXPER ���� ���� ��

2V�SLJPHQWRV�EUDQFRV�VmR�XVDGRV�QmR�VRPHQWH�QRV�UHYHVWLPHQWRV�EUDQFRV��PDVWDPEpP�HP�XPD�IUDomR�VXEVWDQFLDO�GH�RXWURV�UHYHVWLPHQWRV�SLJPHQWDGRV�SDUD�GDU�XPDFRU�PDLV� OHYH�GR� TXH� VHULD� REWLGD� XVDQGR� XQLFDPHQWH� SLJPHQWR� FRORULGR��2�SLJPHQWREUDQFR� LGHDO� QmR� DEVRUYHULD� QHQKXPD� OX]� YLVtYHO� H� WHULD� XP� DOWR� FRHILFLHQWH� GHHVSDOKDPHQWR��8PD�YH]�TXH�R�PDLRU�IDWRU�FRQWURODQGR�D�HILFLrQFLD�GR�HVSDOKDPHQWR�p�DGLIHUHQoD�QR�tQGLFH�GH�UHIUDomR�HQWUH�R�SLJPHQWR�H�R�DJORPHUDQWH��R�tQGLFH�GH�UHIUDomR�pD�SURSULHGDGH�FUtWLFD�GH�XP�SLJPHQWR�EUDQFR�e� LPSRUWDQWH� HQWHQGHU� R� SURFHVVR� TXH� SRGH� RFRUUHU� TXDQGR� D� OX]� LQFLGH� VREUHXPD� VXSHUItFLH� SLJPHQWDGD�� 8P� ILOPH� p� RSDFR� SRUTXH� DV� SDUWtFXODV� SLJPHQWDGDVHVSDOKDP�H�RX�DEVRUYHP�D�OX]�LQFLGHQWH��HYLWDQGR�TXH�HOD�DOFDQFH�R�VXEVWUDWR��$�ILJXUD��LOXVWUD�D�LQWHUDomR�GD�OX]�LQFLGHQWH�FRP�XP�ILOPH�SLJPHQWDGR��$�FRPELQDomR�GH�WRGRVHVVHV� HIHLWRV� OHYD� DR� IHQ{PHQR� GD� RSDFLGDGH�� $VVLP�� WLQWDV� EUDQFDV� RSDFLILFDPEDVLFDPHQWH�SRU�HVSDOKDPHQWR�GH�OX]��HQTXDQWR�TXH�HP�WLQWDV�FRORULGDV�Ki�XP�DXPHQWRGD� GHSHQGrQFLD� GR� HIHLWR� GH� DEVRUomR� FRP� R� DXPHQWR� GD� FRQFHQWUDomR� GH� SLJPHQWRVFRORULGRV�$�PDLRU�SDUWH�GD�OX]�TXH�SHQHWUD�XP�ILOPH�p�UHIOHWLGD�H�UHIUDWDGD�PXLWDV�YH]HV�DQWHV� GH� HVFDSDU� GD� VXSHUItFLH� GR� ILOPH� FRPR� OX]� UHIOHWLGD� RX� VHU� DEVRUYLGD� SHORVXEVWUDWR�



��

)LJXUD���±�,QWHUDomR�GD�OX]�FRP�XP�ILOPH�SLJPHQWDGR�>��@�
$� ILJXUD� �� PRVWUD� HVTXHPDWLFDPHQWH� R� HIHLWR� GH� HVSDOKDPHQWR� SRU� SDUWtFXODVFRP�GLIHUHQWHV�tQGLFHV�GH�UHIUDomR��TXDQWR�PDLRU�R�tQGLFH�PDLRU�R�kQJXOR�GH�GHIOH[mR�GLPLQXLQGR�DVVLP�D�SRVVLELOLGDGH�GH�D�OX]�DWLQJLU�R�VXEVWUDWR�

)LJXUD���±�5HIOH[mR�GD�OX]�D�SDUWLU�GH�SLJPHQWRV�>��@�

���� ±�2�3$3(/�'2�7$0$1+2�'(�3$57Ë&8/$�12�(63$/+$0(172�'$/8=
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'H�DFRUGR�FRP�D�QRUPD�',1���������D�TXDQWLGDGH�GH�HQHUJLD�GH�HVSDOKDPHQWRGH� XP� SLJPHQWR� p� GHILQLGD� FRPR� D� FDSDFLGDGH� SDUD� UHIOHWLU� SDUWH� GD� OX]� LQFLGHQWH� GHIRUPD� GLIXVD��9iULRV�PpWRGRV� GH� WHVWH� SDUD� GHWHUPLQDomR� GD� HQHUJLD� GH� HVSDOKDPHQWRUHODWLYD�GH�SLJPHQWRV�EUDQFRV�HVWmR�SDGURQL]DGRV�GHQWUR�GD�',1������>DSXG���@�2� HVSDOKDPHQWR� p� XP� LPSRUWDQWH� IHQ{PHQR� TXH� SRGH� RFRUUHU� GXUDQWH� DSDVVDJHP�GD�OX]�DWUDYpV�GR�ILOPH��6H�H[LVWLUHP�SHTXHQDV�SDUWtFXODV�GLVSHUVDV�QR�ILOPHTXH�WHQKDP�tQGLFHV�GH�UHIUDomR�GLIHUHQWHV�TXH�R�GR�PHLR��D�OX]�VHUi�UHIOHWLGD�H�GLIUDWDGDQD�LQWHUIDFH�HQWUH�DV�SDUWtFXODV�H�R�PHLR��$�HILFLrQFLD�GR�HVSDOKDPHQWR�GH�XPD�SDUWtFXODGH�SLJPHQWR�HVWi�GLUHWDPHQWH�OLJDGD�jV�VXDV�GLPHQV}HV�H�j�GLVWULEXLomR�GR�WDPDQKR�GHSDUWtFXOD�� $VVLP�� R� WDPDQKR� GH� XP� SLJPHQWR� GH� GLy[LGR� GH� WLWkQLR� LQIOXHQFLDUi� DRSDFLGDGH�GR�ILOPH�'H�DFRUGR�FRP�D�WHRULD�GR�HVSDOKDPHQWR�GD�OX]��H[LVWH�XPD�UHODomR�GLUHWD�HQWUH�DHQHUJLD� GH� HVSDOKDPHQWR�� tQGLFHV� GH� UHIUDomR� GR� SLJPHQWR� H� GR� PHLR� H� GLkPHWUR� GDSDUWtFXOD�GR�SLJPHQWR��$�VHJXLQWH�DSUR[LPDomR�VH�DSOLFD�GyWLPR a O������QS�QE����RQGH�G�p�R�GLkPHWUR�yWLPR�GH�SDUWtFXOD��QS H�QE VmR�tQGLFHV�GH�UHIUDomR�GR�SLJPHQWR�H�GRDJORPHUDQWH�� UHVSHFWLYDPHQWH�� H� O p� R� FRPSULPHQWR� GH� RQGD� GD� OX]� LQFLGHQWH�&RQVLGHUDQGR�D� IDL[D� GH� FRPSULPHQWR�GH�RQGD�GD� OX]�YLVtYHO�GH����� DWp� ����QP��XPyWLPR�HIHLWR�GH�HVSDOKDPHQWR�SDUD�R�GLy[LGR�GH�WLWkQLR�p�DOFDQoDGR�TXDQGR�R�GLkPHWURGDV�SDUWtFXODV�GH�SLJPHQWR�HVWLYHU�QD�IDL[D�GH�����D�����QP��$�OLWHUDWXUD�HVSHFLDOL]DGDWHP�GLWR� TXH�� SDUD� R� HVSDOKDPHQWR� GH� OX]�PDLV� HILFLHQWH�� R� GLkPHWUR� GR� SLJPHQWR� GH7L2� GHYHULD�VHU�OHYHPHQWH�PHQRU�GR�TXH�PHWDGH�GR�FRPSULPHQWR�GH�RQGD�GD�OX]�D�VHUHVSDOKDGD�� &RPR� R� ROKR� KXPDQR� p� PDLV� VHQVtYHO� j� OX]� DPDUHOR�HVYHUGHDGR�FRPSULPHQWR�GH�RQGD�GH������PP���R� WDPDQKR�GH�SDUWtFXOD�yWLPR�SDUD�SLJPHQWRV�GH7L2� SDUD� UHYHVWLPHQWR� p� ���� D� ���� PP�� IDL[D� GH� WDPDQKR� GH� SDUWtFXOD� SULPiULD�FRQILUPDGD� SRU� HVWXGRV� GH� PLFURVFRSLD�� (VSHFLILFDPHQWH�� HP� ���� PP� D� VRPD� GD� OX]HVSDOKDGD� HP� WRGRV� RV� FRPSULPHQWRV� GH� RQGD� p� PD[LPL]DGD�� $� ILJXUD� ��� LOXVWUD� RLPSDFWR� GR� WDPDQKR� GH� SDUWtFXOD� QR� HVSDOKDPHQWR� UHODWLYR� GH� HQHUJLD� UDGLDQWH� SHORUXWLOR�
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��

DR� DQDWiVLR�� $� DOYXUD� GR� 7L2� QmR� p� FRPSOHWDPHQWH� SHUIHLWD�� SRUTXH� HOH� DEVRUYHPHQRUHV�FRPSULPHQWRV�GH�RQGD�GD�OX]�GLIHUHQWHPHQWH�SDUD�UXWLOR�H�DQDWiVLR�

)LJXUD����±�&ULVWDLV�GH�UXWLOR�H�DQDWiVLR�>��@�
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)LJXUD������(QHUJLD�OLYUH�GH�IRUPDomR�GDV�IDVHV�DQDWiVLR�H�UXWLOR�HP�IXQomR�GD�WHPSHUDWXUD�>��@�$� WHRULD� JHUDOPHQWH� DFHLWD� GD� WUDQVIRUPDomR� GH� IDVH� p� TXH� GXDV� OLJDo}HV�7L�2TXHEUDP�VH�QD� HVWUXWXUD� DQDWiVLR�� SHUPLWLQGR� UHDUUDQMR� GRV� RFWDHGURV�7L�2�TXH� OHYD� DXP�PHQRU� YROXPH� H� j� IDVH� UXWLOR�� $� TXHEUD� GHVVDV� OLJDo}HV� p� DFHOHUDGD� SHOD� UXSWXUDUHWLFXODU� TXH� SRGH� VHU� LQWURGX]LGD� SRU� XP� Q~PHUR� GH� FDPLQKRV�� LQFOXLQGR� DGLomR� GHGRSDQWHV�� YDULDomR� QD� DWPRVIHUD� �SUHVVmR� SDUFLDO� GH� R[LJrQLR��� H� PpWRGR� GH� VtQWHVH�(QWUHWDQWR�� XPD� UHYLVmR� PDLV� GHWDOKDGD� PRVWUD� TXH� UHVXOWDGRV� SURYHQLHQWHV� GHVWHVHVWXGRV� VmR� DOJXPDV� YH]HV� FRQWUDGLWyULRV� H� D� LQIOXrQFLD� UHODWLYD� GH� FDGD� XPD� GHVVDVYDULiYHLV� QmR� WrP� VLGR� HVWXGDGD� SURIXQGDPHQWH�� 3HVTXLVD� SDVVDGD� VREUH� RV� HIHLWRV� GHFDGD�XPD�GHVWDV�YDULiYHLV�VHUi�DJRUD�UHVXPLGD�
����� ��(IHLWR�GH�,PSXUH]DV�'RSDQWHV
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$� LQIOXrQFLD� GH� LPSXUH]DV� VREUH� D� QXFOHDomR� H� FUHVFLPHQWR� GR� UXWLOR� IRLLQWHQVDPHQWH� HVWXGDGD� SRU� 6KDQQRQ� H� 3DUN� >��@�� (OHV� FRQFOXtUDP� TXH� SURFHVVRV� TXHFULDP� YDFkQFLDV� GH� R[LJrQLR�� WDLV� FRPR� DGLomR� GH� GRSDQWHV� DFHLWDGRUHV� �tRQV� FRPYDOrQFLD�PDLV�EDL[D�TXH�R�7L����H�XVR�GH�DWPRVIHUDV�UHGXWRUDV�DFHOHUDP�D�WUDQVIRUPDomRDQDWiVLR�UXWLOR��'H�PRGR�RSRVWR��SURFHVVRV�TXH�DXPHQWDP�D�FRQFHQWUDomR�GH�LQWHUWLFLDLVGH�WLWkQLR��WDLV�FRPR�D�DGLomR�GH�GRSDQWHV�GRDGRUHV��LQLEHP�D�WUDQVIRUPDomR�0DFNHQ]LH� >��@� SURSRV� XPD� KLHUDUTXLD� �RUGHQDPHQWR�� ³UDQNLQJ´�� GH� HIHWLYRVGRSDQWHV�QD�DFHOHUDomR�GD�WUDQVIRUPDomR�DQDWiVLR�UXWLOR��FRP�EDVH�HP�GDGRV�FROHWDGRVQD� OLWHUDWXUD�� LVWR� p�� TXH� tRQV� PRQRYDOHQWHV� VmR� PDLV� HIHWLYRV� TXH� GLYDOHQWHV� RXWULYDOHQWHV��RXWURVVLP��D�HIHWLYLGDGH�GRV�GRSDQWHV�DXPHQWD�FRP�D�VXD�FRQFHQWUDomR�DWpSUy[LPR�GH����PRODU��(P�DSDUHQWH�FRQWUDGLomR�FRP�RV�HVWXGRV�DFLPD��5DR�HW� DO�>��@UHSRUWDUDP�TXH�D�SUHVHQoD�GH�WRGRV�RV�GRSDQWHV��VHMDP�FiWLRQV�GRDGRUHV�RX�UHFHSWRUHV�DVVLP� FRPR� GRSDQWHV� DQL{QLFRV� LQLEHP� D� WUDQVIRUPDomR� DQDWiVLR�UXWLOR� SHODHVWDELOL]DomR�GD�IDVH�DQDWiVLR��8PD�FRUUHODomR�HQWUH�R�JUDX�GH�LQLELomR�H�R�WDPDQKR�GRVtRQV�IRL�HQFRQWUDGD��DVVLP�FRPR��FRP�R�FDUiWHU�L{QLFR�GRV�GRSDQWHV��$GLWLYRV�FRP�XPDFDUJD�PDLRU� SDUHFLDP� HVWDELOL]DU� D� IDVH� DQDWiVLR� PDLV� IRUWHPHQWH� GR� TXH� FRP�PHQRUFDUJD� Ï[LGR�GH�HVWDQKR�WHP�VLGR�XVDGR�FRPR�GRSDQWH�QRV�VLVWHPDV�GH�WLWkQLD�>��@��2Q~PHUR� GH� FRRUGHQDomR� GR� HVWDQKR� p� LJXDO� jTXHOH� GR� WLWkQLR� H� DV� UD]}HV� GRV� UDLRVL{QLFRV�FiWLRQ�kQLRQ�VmR�TXDVH�LGrQWLFDV��VHQGR������H�������UHVSHFWLYDPHQWH��8PD�YH]TXH� HVWDQKR� H� WLWkQLR� VmR� LVRYDOHQWHV�� D� DGLomR� GH� HVWDQKR� QmR� LQIOXHQFLD� RV� GHIHLWRVTXtPLFRV� GR� GLy[LGR� GH� WLWkQLR�� 2� 6Q2� WHP� XPD� HVWUXWXUD� FULVWDOLQD� WHWUDJRQDOVHPHOKDQWH� jTXHOD� GR� UXWLOR� H� VHP� QHQKXPD� DQDORJLD� FRP� D� HVWUXWXUD� GR� DQDWiVLR� H�GHVWD�IRUPD��D�H[SHFWDWLYD�GH�HVWDELOL]DomR�GD�IDVH�UXWLOR�QR�7L2��
����� ��(IHLWR�GD�$WPRVIHUD
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SRUWDQWR��7L&O� QD�IDVH�YDSRU�SRGH�DX[LOLDU�D�QXFOHDomR�GR�UXWLOR��4XDQGR�TXDQWLGDGHVPXLWR� SHTXHQDV� GH� FORUR� HVWLYHUHP� SUHVHQWHV� D� TXDQWLGDGH� GH� 7L&O��J�� IRUPDGD� pGHVSUH]tYHO�� GH�PRGR� TXH� D� LGpLD� GH� IRUPDomR� GH� YDFkQFLD� GH� R[LJrQLR� FDWDOLVDQGR� DWUDQVIRUPDomR� DQDWiVLR�UXWLOR� IRL� QRYDPHQWH� R� PHFDQLVPR� SURSRVWR� SDUD� H[SOLFDU� RVHIHLWRV�REVHUYDGRV�GR�FORUR�DGVRUYLGR�HP�7L2� �DQDWiVLR��
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(VWXGRV�GRV�HIHLWRV�GRV�PpWRGRV�GH�SUHSDUDomR�GR�SUHFXUVRU�GH� WLWkQLR� VREUH�DHVWUXWXUD�FULVWDOLQD�GD� WLWkQLD�QmR� WrP�VLGR�FRPSUHHQVtYHLV��2V�HIHLWRV�GDV� VROXo}HV�GHVXOIDWR� H� GH� FORUHWR� IRUDP� HVWXGDGRV� H� UHSRUWDGRV� SRU� :LOVND� HP� ����� >��@�� (OHHQFRQWURX� TXH�� HPERUD� RV� SURGXWRV� LQLFLDOPHQWH� VHFRV� IRVVHP� VHPSUH� DPRUIRV�� DSULPHLUD�IRUPD�FULVWDOLQD�SUHVHQWH�YDULRX�FRP�R�PpWRGR�GH�SUHSDUDomR�H�FRP�D�VROXomRSUHFXUVRUD�� $PRVWUDV� RULJLQDGDV� GH� VROXomR� VXOIDWR� VHPSUH� GmR� HVWUXWXUD� DQDWiVLR�HQTXDQWR� DPRVWUDV� SURGX]LGDV� GD� HEXOLomR� GDV� VROXo}HV� GH� FORUHWRV� VHPSUH� GDYDPHVWUXWXUD� GH� UXWLOR�� 2XWURV� PpWRGRV� GH� VtQWHVH� WDLV� FRPR� KLGUyOLVH� GDV� VROXo}HV� GHIRVIDWR�RX�KLGUyOLVH�j�WHPSHUDWXUD�DPELHQWH�GmR�DQDWiVLR�RX�XPD�PLVWXUD�GH�DQDWiVLR�HUXWLOR��:LOVND� HQFRQWURX� TXH� XPD� IDVH� DPRUID� VHPSUH� H[LVWLD� DQWHV� GD� IDVH� FULVWDOLQD�PHVPR�QRV�FDVRV�GD� IRUPDomR�GLUHWD�GH� UXWLOR��1HQKXP�PHFDQLVPR� IRL� SURSRVWR�SDUDH[SOLFDU� RV� GLIHUHQWHV� HIHLWRV� GRV� SUHFXUVRUHV� VXOIDWRV� H� FORUHWRV� QD� WUDQVIRUPDomR� GHIDVH� 'RV�GLYHUVRV�SURFHVVRV�SDUD�REWHQomR�GH�y[LGRV�GH�HOHYDGD�SXUH]D��XP�GHOHV�pDTXHOH�HP�TXH�R�PDWHULDO�GH�SDUWLGD�p�XP�DOFy[LGR��(VWH�SRVVLELOLWD�D�REWHQomR�GH�XPSURGXWR� ILQDO�H[WUHPDPHQWH�SXUR�H�KRPRJrQHR�� VHQGR�QR�HQWDQWR�� EDVWDQWH�RQHURVR�� HSRU� LVVR� XWLOL]DGR� DSHQDV� SDUD� DSOLFDo}HV� HVSHFLDLV��2� SURFHVVR� GH� DOFy[LGR� DSUHVHQWDFDUDFWHUtVWLFDV� PXLWR� HVSHFLDLV� SDUD� SUHSDUDomR� GH� PDWHULDLV� SRURVRV�� DOpP� GHSURGX]LUHP�y[LGRV�GH�WLWkQLR�FRP�WDPDQKR�GH�SDUWtFXODV�SULPiULDV�QRUPDOPHQWH�LQIHULRUD����QP��3UDWLFDPHQWH�HP�WRGR�GLy[LGR�GH�WLWkQLR�KLGUDWDGR�SURGX]LGR�SHOR�SURFHVVR�GHDOFy[LGR�� D� WUDQVIRUPDomR� DQDWiVLR�UXWLOR� YDULD� QR� LQWHUYDOR� GH� �������� R&� >�����������@�� R� TXH� FRPSURYD� TXH� RV� SyV� VmR� PDLV� UHDWLYRV�� 3RU� H[HPSOR�� <ROGDV� VLQWHWL]RXSDUWtFXODV� GH� 7L2� DPRUIR� XVDQGR� PHWiOLFRV� DOFy[LGRV� H� +�2� SHOR� PpWRGR� VRO�JHO�(VWDV� SDUWtFXODV� IRUDP� WUDQVIRUPDGDV� GH� DPRUIR� SDUD� DQDWiVLR� SHOR� DTXHFLPHQWR� HPWRUQR� GH� ���� R&� H� HQWmR� FRQYHUWLGR� HP� UXWLOR� HP� WRUQR� GH� ���� R&� >��@�� %RNKLPL� HWDO�>��@� WDPEpP� FLWDP� TXH� DQDWiVLR� SURYHQLHQWH� GR� SURFHVVR� VRO�JHO� WUDQVIRUPD�VH� HPUXWLOR� DFLPD� GH� ���� R&� H� UHSRUWDUDP� TXH� D� HVWDELOL]DomR� GD� IDVH� DQDWiVLR� GHSHQGH� GRFDWDOLVDGRU� XVDGR� QD� KLGUyOLVH� SHOR�PpWRGR� VRO�JHO�� 3RU� H[HPSR�� VH� iFLGR� DFpWLFR� IRUXVDGR�FRPR�FDWDOLVDGRU�GD�KLGUyOLVH��R�DQDWiVLR� VH�PDQWpP�HVWiYHO�DWp����R&��PDV�� VHiFLGR�FORUtGULFR�IRU�R�FDWDOLVDGRU�GD�KLGUyOLVH��R�DQDWiVLR�p�VRPHQWH�XPD�LPSXUH]D�D����R&��UHYHODQGR�TXH�QR�SURFHVVR�VRO�JHO�D�GLIHUHQoD�p�VRPHQWH�R�WLSR�GH�kQLRQ�HQYROYLGR�
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����� ±�(IHLWR�GR�WDPDQKR�GH�SDUWtFXOD�VREUH�D�WUDQVIRUPDomR�GH�IDVH
2�HIHLWR�FLQpWLFR�GR�WDPDQKR�GH�SDUWtFXOD�VREUH�D�WUDQVIRUPDomR�GH�IDVH�DQDWiVLR�UXWLOR� IRL� SURSRVWR� SRU�*ULEE� H�%DQILHOG� >��@�� -i� D� ³WHRULD� GD� SDUWtFXOD� FUtWLFD´� p� XPDWHRULD�FRP�UHODomR�j� WHUPRGLQkPLFD�JHUDO�H�H[SOLFDGD�SULPHLUR�SRU�*DUYLH� >��@�SDUD�RVLVWHPD�GD�]LUF{QLD�TXH�p�HP�YiULRV�FDPLQKRV�DQiORJR�DR�VLVWHPD�GD�WLWkQLD��1HOH�H[LVWHXPD� WUDQVIRUPDomR� GH� WHWUDJRQDO� PHWDHVWiYHO� SDUD� PRQRFOtQLFD� HVWiYHO�� $� WHRULD� WHPVLGR�DSOLFDGD�SDUD�R�VLVWHPD�GD�WLWkQLD�SRU�.XPDU�>��@�&RP�UHODomR�DR�VLVWHPD�GD�WLWkQLD��VHJXQGR�*ULEE�H�%DQILHOG�>��@��GXUDQWH�R�VHXFUHVFLPHQWR��R�DQDWiVLR�QDQRFULVWDOLQR�WUDQVIRUPD�VH�D�UXWLOR�VRPHQWH�DSyV�FUHVFLPHQWRDWp�XP�FHUWR�WDPDQKR�����QP��GH�GLkPHWUR��H�XPD�YH]�TXH�R�UXWLOR�WHQKD�VH�IRUPDGR��VHXFUHVFLPHQWR�VHUi�PXLWR�PDLV� UiSLGR�TXH�DTXHOH�GR�DQDWiVLR��(VVHV� IDWRV� H[SHULPHQWDLVVXJHUHP� TXH� R� DQDWiVLR� SRGH� VHU� PDLV� HVWiYHO� TXH� R� UXWLOR� TXDQGR� FULVWDLV� WLYHUHPDSHQDV�SRXFRV�QDQ{PHWURV�GH�GLkPHWUR��'HVFREULX�VH�TXH�D�UHODWLYD�HVWDELOLGDGH�GH�IDVHGH�DOJXPDV�VXEVWkQFLDV�H�R�SROLPRUILVPR�GH�DOJXQV�RXWURV�y[LGRV�WDLV�FRPR�]LUF{QLD�HDOXPLQD�p�UHYHUVtYHO�SDUD�WDPDQKRV�GH�SDUWtFXOD�PXLWR�SHTXHQRV�GHYLGR�j�FRQWULEXLomRGD� HQHUJLD� OLYUH� GH� VXSHUItFLH�� 2� WDPDQKR� FUtWLFR� GR� DQDWiVLR� SRGH� VXUJLU� GR� HIHLWRFLQpWLFR�RX�FRQVWUDQJLPHQWR�WHUPRGLQkPLFR��6H�LVVR�IRU�GHYLGR�DR�HIHLWR�FLQpWLFR��LVVR�p�VH�D�HQHUJLD�GH�DWLYDomR�GD�WUDQIRUPDomR�HVWLYHU�UHODFLRQDGD�FRP�R�WDPDQKR�GD�SDUWtFXODGH�DOJXP� MHLWR�� HQWmR��R� WDPDQKR�GH�SDUWtFXOD�YDULDUi�JUDQGHPHQWH� FRP�D� HOHYDomR�GDWHPSHUDWXUD�� SRUTXH� XPD� PXGDQoD� QD� WHPSHUDWXUD� SRGH� VLJQLILFDQWHPHQWH� PXGDU� DHQHUJLD� FLQpWLFD� GRV� iWRPRV� QR� DQDWiVLR� QDQRFULVWDOLQR�� 7DO� HIHLWR� FLQpWLFR� SRGH� VHUHVWLPDGR� GH� DFRUGR� FRP� GDGRV� FLQpWLFRV�� 3RUWDQWR�� DQiOLVH� WHyULFD� H� H[SHULPHQWDOVXSRUWDP� XP� FDPSR� GH� HVWDELOLGDGH� SDUD� R� DQDWiVLR� HP� WDPDQKRV� GH� SDUWtFXODVSHTXHQRV��7DPEpP�WHP�VLGR�FRQILUPDGR�SRU�DQiOLVH�WHyULFD�H�UHVXOWDGRV�H[SHULPHQWDLVTXH� D� WHPSHUDWXUD� GH� WUDQVIRUPDomR� GD� IDVH� WHWUDJRQDO� SDUD� D� IDVH� PRQRFOtQLFD� GHSDUWtFXODV�GH�]LUF{QLD�PLFURFULVWDOLQD�GLPLQXL�FRP�D�GLPLQXLomR�GR�WDPDQKR�GH�JUmR�GDIDVH�WHWUDJRQDO�>��@�

������5($d®(6�'(�'(*5$'$d2
2�PDLRU� HIHLWR� GR� 7L2� VREUH� D� GXUDELOLGDGH� GDV� WLQWDV� p� XP� HIHLWR� GHOHWpULRGHYLGR� j� DWLYLGDGH� IRWRFDWDOtWLFD� FRP� FRQVHTXHQWH� GHJUDGDomR� GR� DJORPHUDQWH�� 2V
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SLJPHQWRV� GH�7L2� VmR� UHYHVWLGRV� FRP� VtOLFD� H�RX� DOXPLQD� FRP� R� LQWXLWR� GH� GLPLQXLUHVVD�DWLYLGDGH�IRWRFDWDOtWLFD��'HSHQGHQGR�GD�TXDQWLGDGH�H�HILFLrQFLD�GHVVDV�FREHUWXUDV��RSLJPHQWR� UHVXOWDQWH� SRGH� YDULDU� GHVGH� QmR� GXUiYHLV� �DFHLWiYHLV� DSHQDV� QDV� DSOLFDo}HVLQWHULRUHV���DWp�GXUiYHLV��DFHLWiYHLV�SDUD�D�PDLRULD�GDV�DSOLFDo}HV�H[WHUQDV��H�DWXDOPHQWHRV�VXSHUGXUiYHLV��H[LJrQFLD�SDUD�D�PDLRULD�GDV�DSOLFDo}HV�DWXDOPHQWH�H[LJLGDV�2V� HIHLWRV� GR� SLJPHQWR� GH�7L2� VREUH� D� GXUDELOLGDGH� GDV� WLQWDV� VmR� TXDVH� TXHH[FOXVLYDPHQWH�GHFRUUHQWHV�GD�UHDomR�GH�GHJUDGDomR�IRWRFDWDOtWLFD��RQGH�DV�SDUWtFXODV�GHGLy[LGR�GH�WLWkQLR�DEVRUYHP�OX]�XOWUDYLROHWD��89��H�WUDQVIRUPDP�D�HQHUJLD�OXPLQRVD�HPHQHUJLD� TXtPLFD� QD� IRUPD� GH� UDGLFDLV� DOWDPHQWH� UHDWLYRV� �HTXDomR� ��� D� ����� (VWHVUDGLFDLV� UHDJHP�FRP�PROpFXODV�GH�DJORPHUDQWHV� �HTXDomR����D����� H� UHWRUQDP�DR� VHXHVWDGR� LQLFLDO� H� R� FLFOR� VH� UHSHWH� LQGHILQLGDPHQWH�� .DHPSI� HW� DO�>�����@� HOXFLGDUDPFRPSOHWDPHQWH�HVVH�FLFOR�GH�R[LGDomR�IRWRFDWDOtWLFD�GHVFULWD�FRPR�VHJXH��D�H[SRVLomR�jUDGLDomR� GH� SHTXHQR� FRPSULPHQWR� GH� RQGD� IRUPD� XP� SDU� GH� HOpWURQ�EXUDFR� QRUHWLFXODGR� GR� 7L2� TXH� UHDJH�PXLWR� UDSLGDPHQWH� FRP� RV� JUXSRV� KLGUR[LODV� H� RV� tRQV7L��GD�VXSHUItFLH�GR�7L2���$�UHDomR�GH�XPD�PROpFXOD�GH�R[LJrQLR�H�XPD�PROpFXOD�GHiJXD�� OHYD�j� IRUPDomR�GH�XP�UDGLFDO�KLGUR[LOD�H�XP�UDGLFDO�SHULGUR[LOD� TXH� DFDUUHWD� DUXSWXUD�GD�PDWUL]�RUJkQLFD��$�VXSHUItFLH�GR�7L2� UHWRUQD�j�VXD�IRUPD�KLGUDWDGD�GHQWUR�GRSURFHVVR��8P�WRWDO�GH�QRYH�UHDo}HV�DFRQWHFHP��FRPR�OLVWDGR�DEDL[R�7L2� ���KQ o EXUDFR� ���H�����
%XUDFR� ��2+� �VXSHUItFLH� o 2+x

����
H� ���2���VXSHUItFLH� o 2������
2+x �����&+��Q� o SURGXWRV�GH�GHJUDGDomR�LQWHUPHGLiULRV����
2�� �����&+��Q� o SURGXWRV�GH�GHJUDGDomR�LQWHUPHGLiULRV����



��

SURGXWRV�GH�GHJUDGDomR�LQWHUPHGLiULRV����2+x ��2�� o &2� ���+�2����
%XUDFR� ��H� o 7L2� ���FDORU����
KQ �����&+��Q� o SURGXWRV�GH�GHJUDGDomR�LQWHUPHGLiULRV����
SURGXWRV�GH�GHJUDGDomR�LQWHUPHGLiULRV����KQ o &2� ��+�2����

)HOL]PHQWH�HVVD�VpULH�GH�UHDo}HV�p�H[WUHPDPHQWH�LQHILFLHQWH��$�IUDomR�GD�OX]�89DEVRUYLGD�TXH�SURGX]� UDGLFDLV�YDULD�JUDQGHPHQWH�GH�XP�JUDX�GH�SLJPHQWR�SDUD�RXWUR�3RUWDQWR�RV�SLJPHQWRV�GH�7L2� WrP�GRLV�HIHLWRV�FRQWUDGLWyULRV�VREUH�D�GXUDELOLGDGH�GDVWLQWDV�� $� GXUDELOLGDGH� p� GLPLQXLGD� GHYLGR� jV� UHDo}HV� GH� GHJUDGDomR� IRWRFDWDOtWLFD�� HDFUHVFLGD�GHYLGR�j�DEVRUomR�GD�OX]�89�H�FRQFRPLWDQWH�UHGXomR�QD�WD[D�GH�GHJUDGDomRGLUHWD��$�TXHVWmR�yEYLD�VHULD�VH�R�SLJPHQWR�DMXGDULD�PDLV�D�GXUDELOLGDGH�GD�WLQWD�RX�QmR�HP� JHUDO�� SRU� FDXVD� GD� DOWD� HILFLrQFLD� GD� UHDomR� GH� UHFRPELQDomR� GR� HOpWURQ� FRP� REXUDFR�GH�HOpWURQ� �UHDomR����� D� SUREDELOLGDGH�GH�XP�GDGR� IyWRQ�GH�89�FDXVDU�GDQR�jWLQWD�p�PXLWR�PHQRU�TXDQGR�HOH�p�DEVRUYLGR�SHODV�SDUWtFXODV�GH�SLJPHQWR�GH�7L2� GR�TXHTXDQGR�HOH�p�DEVRUYLGR�SHODV�PROpFXODV�GR�DJORPHUDQWH�GLUHWDPHQWH��UHDo}HV����H�����(PERUD�R�7L2� QmR�HVWHMD�HQYROYLGR�H[SOLFLWDPHQWH�QDV�UHDo}HV�GD�GHJUDGDomR�GLUHWD��RDJORPHUDQWH�DEVRUYH�GLUHWDPHQWH�D�OX]�89���R�PHVPR�WHP�XP�SURIXQGR�HIHLWR�VREUH�DWD[D�GH�GHJUDGDomR��SRLV�R�SLJPHQWR�ILOWUD�D�SRUomR�89�GR�HVSHFWUR�GD�OX]�GR�VRO��,VVRPXGD�FRPSOHWDPHQWH�D�DomR�GHVWUXWLYD�GD�OX]�89�VREUH�DV�PROpFXODV�GR�DJORPHUDQWH�OLPLWDQGR�D�GHJUDGDomR�GLUHWD�$� ILJXUD� ��� PRVWUD� HVTXHPDWLFDPHQWH� XPD� VpULH� GH� WLQWDV� KLSRWpWLFDV� IHLWDVXVDQGR�R�PHVPR�DJORPHUDQWH��$OWXUD� WRWDO�GH� FDGD� EDUUD� QHVWH� JUiILFR� UHSUHVHQWD�� HPXQLGDGHV�DUELWUiULDV�D�WD[D�GH�GHJUDGDomR�WRWDO�GH�XPD�GHWHUPLQDGD�WLQWD���$V�EDUUDV�VmRGLYLGLGDV�HP�GXDV�SDUWHV�SDUD�VLJQLILFDU�D�FRQWULEXLomR�GH�FDGD�WLSR�GH�GHJUDGDomR�
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)LJXUD�����±�7D[D�GH�GHJUDGDomR�GLUHWD�H�IRWRFDWDOtWLFD�>��@�
$� SRUomR� PRGHODGD� QD� SDUWH� GH� FLPD� GD� EDUUD� UHSUHVHQWD� D� GHJUDGDomRIRWRFDWDOtWLFD�H�D�SDUWH�GH�EDL[R�UHSUHVHQWD�D�GHJUDGDomR�GLUHWD�([LVWHP�YiULRV�IDWRUHV�TXH�SRGHP�DOWHUDU�D�HIHWLYLGDGH�GD�ILOWUDJHP�GD�UDGLDomRXOWUDYLROHWD�SHOR�7L2� H��SRUWDQWR��R�VHX�HIHLWR�VREUH�D�WD[D�GH�GHJUDGDomR�GLUHWD��2�PDLVVLPSOHV�GHVWHV�IDWRUHV�p�R�JUDX�GH�GLVSHUVmR�GDV�SDUWtFXODV�GH�SLJPHQWR�HP�XP�ILOPH�GHWLQWD� VHFR�� $V� SDUWtFXODV� EHP� GLVSHUVDV� GHQWUR� GH� WLQWDV� HVFRQGH� DV� PROpFXODV� GHDJORPHUDQWHV�� HQTXDQWR� DV� SDUWtFXODV� GH� SLJPHQWR� SREUHPHQWH� GLVSHUVDV� QDV� WLQWDVHQFREUH� RXWUDV� SDUWtFXODV� GH� SLJPHQWR�� $� ILJXUD� ��� PRVWUD� R� HIHLWR� GD� GLVSHUVmR� GRSLJPHQWR�QD�GHJUDGDomR�GLUHWD�H�FDWDOtWLFD�
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)LJXUD����±�(IHLWR�GD�GLVSHUVmR�GH�SLJPHQWR�QD�GHJUDGDomR�GLUHWD�H�IRWRFDWDOtWLFD>��@�
3RUWDQWR�� SLJPHQWRV� PDO� GLVSHUVRV� UHVXOWDP� QXPD� GLPLQXLomR� GD� WD[D� GHGHJUDGDomR�IRWRFDWDOtWLFD�H�QXP�DXPHQWR�QD�WD[D�GH�GHJUDGDomR�GLUHWD��ILJXUD������(VWDPXGDQoD� QD� UD]mR� HQWUH� D� WD[D� GH� GHJUDGDomR� IRWRFDWDOtWLFD� H� D� WD[D� GH� GHJUDGDomRGLUHWD��p�QRUPDOPHQWH�GHWULPHQWDO�SDUD�D�GXUDELOLGDGH�GD�WLQWD�SRUTXH�R�PHFDQLVPR�GHGHJUDGDomR� GLUHWD� p� PXLWR� PDLV� HILFLHQWH� GR� TXH� R� PHFDQLVPR� GH� GHJUDGDomRIRWRFDWDOtWLFD�>��@�
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)LJXUD����±�(IHLWR�GD�GLVSHUVmR�VREUH�D�WD[D�GH�GHJUDGDomR�>��@�8P� VHJXQGR� IDWRU� TXH� DIHWD� D� ILOWUDJHP� HIHWLYD� SHOR� SLJPHQWR� GH� GLy[LGR� GHWLWkQLR� p� D� IDVH� FULVWDOLQD�� &RPR� PHQFLRQDGR� DQWHULRUPHQWH�� H[LVWHP� GXDV� IRUPDVFRPHUFLDLV� GH� GLy[LGR� GH� WLWkQLR� ±� UXWLOR� H� DQDWiVLR�� 2� DQDWiVLR� QXQFD� p XVDGR� FRPRSLJPHQWR� � QRV� UHYHVWLPHQWRV�� HP� SDUWH� SRUTXH� DV� WLQWDV� UHVXOWDQWHV� VmRVLJQLILFDWLYDPHQWH� PHQRV� GXUiYHLV� GR� TXH� RV� SLJPHQWRV� j� EDVH� GH� UXWLOR�� ,VVR� WHPWUDGLFLRQDOPHQWH� VLGR� DWULEXtGR� j�PDLRU� DWLYLGDGH� IRWRFDWDOtWLFD� GR� DQDWiVLR�� 3HVTXLVDVUHFHQWHV� WrP�FRQILUPDGR�TXH� R� DQDWiVLR� p�PDLV� DWLYR� IRWRFDWDOLWLFDPHQWH� TXH� R� UXWLOR�SRUpP� QmR� VXILFLHQWH� SDUD� FRPSHQVDU� WmR� JULWDQWHV� GLIHUHQoDV� QR� GHVHPSHQKR� GDGXUDELOLGDGH�GDV�WLQWDV�$�DEVRUomR�GR�HVSHWUR�GD�UDGLDomR�XOWUDYLROHWD�GR�DQDWiVLR�p�GLIHUHQWH�GDTXHOD�GRUXWLOR�� (VSHFLILFDPHQWH�� R� UXWLOR� DEVRUYH� IyWRQV� GH� UDGLDomR� XOWUDYLROHWD� FRPFRPSULPHQWR�GH�RQGD�PHQRU�TXH�����QP��HQTXDQWR�DQDWiVLR�DEVRUYH�VRPHQWH�DTXHOHVIyWRQV� GH� UDGLDomR� XOWUDYLROHWD� FRP� FRPSULPHQWR� GH� RQGD�PHQRU� TXH� ���� QP� �ILJXUD����

)LJXUD����±�$EVRUomR�GD�UDGLDomR�XOWUDYLROHWD�SHOR�GLy[LGR�GH�WLWkQLR�>��@�
2�HIHLWR�FRPELQDGR�GH�PDLRU�DWLYLGDGH�IRWRFDWDOtWLFD�H�GD�LQIHULRU�FDSDFLGDGH�GHILOWUDJHP�WRUQDP�DV�WLQWDV�FRQWHQGR�DQDWiVLR�PHQRV�GXUiYHLV��ILJXUD�����
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)LJXUD����±�(IHLWR�GD�IDVH�FULVWDOLQD�GR�7L2� QD�WD[D�GH�GHJUDGDomR�>��@�
2�IDWRU�ILQDO�DIHWDQGR�D�FDSDFLGDGH�GH�ILOWUDJHP�GR�SLJPHQWR�p�R�WHRU�GH�7L2� GRSLJPHQWR�� 2V� SLJPHQWRV� GH� 7L2� VmR� JHUDOPHQWH� UHYHVWLGRV� FRP� VtOLFD� H�RX� DOXPLQDSDUD�PHOKRUDU� R� VHX� GHVHPSHQKR��$� VtOLFD� p� XVXDOPHQWH� DGLFLRQDGD�� XQLFDPHQWH� SDUDGLPLQXLU�D�DWLYLGDGH�IRWRFDWDOtWLFD�GR�SLJPHQWR��2�HIHLWR�GH�DXPHQWDU�D�TXDQWLGDGH�GHVtOLFD�DGLFLRQDGD�VREUH�D�GXUDELOLGDGH�GD�WLQWD�WHP�GXSOD�DomR��3ULPHLUR�XP�WHRU�GH�VtOLFDDGLFLRQDGR�GLPLQXL�D�WD[D�GH�GHJUDGDomR�IRWRFDWDOtWLFD��R�TXH�DXPHQWD�D�GXUDELOLGDGH�GDWLQWD��QR�HQWDQWR��DGLomR�GH�VtOLFD�GLPLQXL�D�TXDQWLGDGH�GH�7L2� SRU�JUDPD�GH�SLJPHQWR�R�TXH�GLPLQXL�D�FDSDFLGDGH�GH�ILOWUDJHP�GR�SLJPHQWR�H�DXPHQWD�D� WD[D�GH�GHJUDGDomRGLUHWD��ILJXUD�����
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)LJXUD����±�(IHLWR�GR�WHRU�GH�7L2� QDV�WD[DV�GH�GHJUDGDomR�GLUHWD�H�IRWRFDWDOtWLFD>��@�
2V�SURGXWRUHV�GH�SLJPHQWRV� LQYDULDYHOPHQWH�DGLFLRQDP�FHUWRV�PDWHULDLV�SDUD�DFREHUWXUD� VXSHUILFLDO�GH�GLIHUHQWHV�JUDXV�GH�SLJPHQWR�FRP�R�SURSyVLWR�GH�PHOKRUDU� DVSURSULHGDGHV�SDUD�DSOLFDo}HV�ILQDLV�DVVLP�FRPR�IDFLOLWDU�D�HVWDELOLGDGH�GD�GLVSHUVmR�GRSLJPHQWR�H�R�SRGHU�GH�FREHUWXUD��$V�VXSHUItFLHV�GH�SLJPHQWRV�GH�GLy[LGR�GH�WLWkQLR�GHJUDX�GXUiYHO�VmR�HQFDSVXODGDV�FRP�KLGUy[LGR�GH�VLOtFLR��RX�GH�DOXPtQLR�SDUD�ILVLFDPHQWHVHSDUDU�RV�HOpWURQV�H�EXUDFRV�GH�HOpWURQV�GD�VXSHUItFLH�GD�iJXD��KLGUR[LOD�RX�JUXSRV�GHR[LJrQLR�2�GHVHPSHQKR�GH�XP�SLJPHQWR�p�XPD�FDUDFWHUtVWLFD�GD�VXD�FREHUWXUD��GD�TXDO�RSLJPHQWR�p�DSHQDV�XP�FRPSRQHQWH��3RUWDQWR�� DV�SURSULHGDGHV�GRV�SLJPHQWRV�GH�7L2�SRGHP�VHU�VXEVWDQFLDOPHQWH�PHOKRUDGDV�SHOR�WUDWDPHQWR�VXSHUILFLDO�
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$�PRDJHP�XOWUD�ILQD�p�XPD�HWDSD�GR�SURFHVVR�RSHUDFLRQDO�RQGH�DV�SDUWtFXODV�VmRPRtGDV� DWp� XPD� ILQXUD� RQGH� ����GDV� SDUWtFXODV� VmR�PHQRUHV� TXH� ��PP�� 2V�PRLQKRVIUHTXHQWHPHQWH�XVDGRV�SDUD�PRDJHP�XOWUDILQD�VmR�R�PRLQKR�DWULWRU�H�R�PRLQKR�FRP�MDWRGH�DU�>��@��1RV�FDVRV�RQGH�PRDJHP�VHFD�RX�XPD�PXLWR�HVWUHLWD�GLVWULEXLomR�GH�WDPDQKRGH�SDUWtFXODV�SDUD�R�SURGXWR�p�QHFHVViULD��FDVR�GRV�SLJPHQWRV�GH�7L2�����R�PRLQKR�D�MDWRGH�JiV�p�PDLV�XVDGR��(VWH�PRLQKR�p�XPD�PiTXLQD�HVWiWLFD�TXH�QmR�WHP�TXDOTXHU�PHLR�GHPRDJHP��FRQVLVWLQGR�GH�WDPERU�FRP�ERFDLV��HP�TXH�DV�SDUWtFXODV�D�VHUHP�SXOYHUL]DGDVVmR�DFHOHUDGDV�SHOD�SUHVVmR�GR�JiV��DU�RX�RXWUR�JiV�FRQYHQLHQWH��H�R�HIHLWR�GD�PRDJHP�pSURGX]LGR�SHOD�FROLVmR�LQWHUSDUWLFXODU�RX�SHOR�LPSDFWR�FRQWUD�XPD�VXSHUItFLH�VyOLGD�>��@�1D�LQG~VWULD��RV�WDPDQKRV�GRV�DJORPHUDGRV�H�GDV�SDUWtFXODV�SULPiULDV�GHYHP�VHUPDQWLGRV�GHQWUR�GH�FHUWDV�IDL[DV�SRUTXH�HOHV�GHWHUPLQDP�D�TXDOLGDGH�ILQDO�GR�SLJPHQWR�&RPR�RV� SLJPHQWRV� GH�7L2� VmR� SUHSDUDGRV� SHOD� URWD� KLGURPHWDO~UJLFD� HQYROYHQGR� DSUHFLSLWDomR�KLGUROtWLFD�GH�XPD�VROXomR�GH�VXOIDWR�GD�GLJHVWmR�GD�LOPHQLWD�RX�RXWUR�VDOHTXLYDOHQWH��HWDSDV�GH� ILOWUDomR�� ODYDJHP�H�FDOFLQDomR�VmR�QHFHVViULDV��(VVD�FDOFLQDomRRFRUUH�HP�WHPSHUDWXUDV�GH�DWp������R&�SDUD�GHVHQYROYHU�WDPDQKRV�DGHTXDGRV�GH�ILQRVFULVWDOLWRV�GH�DOWR� tQGLFH�GH�UHIUDomR��(PERUD�HVVHV�FULVWDOLWRV�VHMDP�PHQRUHV�GR�TXH��PP�GH�GLkPHWUR��HOHV�VH�DJORPHUDP�H�GHYHP�VHU�GHVLQWHJUDGRV��2�PpWRGR�GH�SURGXomRGH� SLJPHQWR� GH� GLy[LGR� GH� WLWkQLR� XVDQGR� D� URWD� FORUtGULFD� WDPEpP�JHUD� DJORPHUDGRVDFLPD�GR� WDPDQKR� UHTXHULGR� TXH� GHYHP� VHU� FRPLQXtGRV��2�PDLV� HIHWLYR� VLVWHPD� SDUDTXHEUDU� HVVHV� DJORPHUDGRV� HP� SDUWtFXODV� GH� SLJPHQWR� p� FRQKHFLGR� FRPR� RPLFURQL]DGRU��2�PLFURQL]DGRU�p�XP�PHPEUR�GD�IDPtOLD�GRV�PRLQKRV�D�MDWR�GH�JiV��(OHVH�GLIHUH�GH�RXWURV�WLSRV�GH�PRLQKR�TXH�XVDP�HQHUJLD�GH�XP�IOXLGR��XPD�YH]�TXH�HOH�WrPXP�WDPERU�QD�IRUPD�GH�XP�GLVFR�FLUFXODU�HP�TXH�D�PRDJHP�H�D�HWDSD�GH�FODVVLILFDomRSRU�WDPDQKR�DFRQWHFHP�VLPXOWDQHDPHQWH�
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8PD� YDULHGDGH� GH� PpWRGRV� WHP� VLGR� GHVHQYROYLGD� SDUD� REWHQomR� GH� SyV� GHy[LGRV� D� VHUHP� XVDGRV� HP� FHUkPLFDV� DYDQoDGDV�� 8PD� FRPSDUDomR� JHUDO� GD� URWD� GHVtQWHVH�SDUD�SyV�GH�y[LGRV�FHUkPLFRV�p�OLVWDGD�QD�WDEHOD�9�DEDL[R�7DEHOD�9���&RPSDUDomR�GDV�URWDV�GH�VtQWHVH�SDUD�SyV�GH�y[LGRV�>�����@�0pWRGRGH6tQWHVH

5HDomRHVWDGRVyOLGR
&R�SUHFLSLWDomR 6RO�JHO

6SUD\�)UHH]H'U\LQJ 6SUD\3\URO\VLV (PXOVLRQ6\QWKHVLV
6tQWHVH+LGURWpU�PLFD

HVWDGR�����GHGHVHQYROYL�PHQWR FRPHUFLDO FRPHUFLDO 5	' GHPRQVWUD�omR
5	' GHPRQVWUD� omR

GHPRQVWUD�omRFRQWUROHFRPSRVLFLRQDO SREUH ERP H[FHOHQWH H[FHOHQWH H[FHOHQWH H[FHOHQWH H[FHOHQWH
&RQWUROH�GDPRUIRORJLD SREUH PRGHUDGR

PRGHUDGR PRGHUDGR H[FHOHQWH H[FHOHQWH ERP
UHDWLYLGDGHGR�Sy SREUH ERP ERP ERP ERP ERP ERP7DPDQKR�GHSDUWtFXOD�QP� !���� !�� !�� !�� !�� !��� !���
SXUH]D���� ����� !���� !���� !���� !���� !���� !����DJORPHUDomR PRGHUDGD DOWR PRGHUDGR EDL[R EDL[R EDL[R EDL[R
HWDSD�GHFDOFLQDomR VLP VLP VLP VLP QmR VLP QmRHWDSD��GHPRDJHP VLP VLP VLP VLP QmR VLP QmREDL[R� PRGHUDGR PRGHUDG
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FXVWR PRGHUDGR PRGHUDGR DOWR R���DOWR DOWR PRGHUDGR PRGHUDGR
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$�VtQWHVH�KLGURWpUPLFD�SRGH�VHU�GHILQLGD�FRPR�R� WUDWDPHQWR�GH�VROXomR�DTXRVDRX�VXVSHQVmR�DTXRVD�GH�SUHFXUVRUHV�D�WHPSHUDWXUD�DFLPD�GD�HEXOLomR�GD�iJXD�>��@��(ODUHSUHVHQWD� XPD� URWD� TXtPLFD� DTXRVD� SDUD� SUHSDUDomR� GH� SyV� FHUkPLFRV� DQLGURV� HFULVWDOLQRV� H� SRGH� VHU� IDFLOPHQWH� GLIHUHQFLDGD� GH� RXWURV� SURFHVVRV� WDLV� FRPR� VRO�JHO� HFRSUHFLSLWDomR�SHOD� WHPSHUDWXUD�H�SUHVVmR�XVDGDV�QDV� UHDo}HV�GH� VtQWHVH��7LSLFDPHQWH�IDL[DV�GH� WHPSHUDWXUDV�GR�SRQWR�GH�HEXOLomR�GD�iJXD�DWp�D� WHPSHUDWXUD�FUtWLFD�GD�iJXD����� R&�� H� IDL[D� GH� SUHVVmR� GH� DWp� ��� 03D� VmR� XWLOL]DGDV�� $� FRQGLomR� HVSHFtILFDHPSUHJDGD� GHYHULD� VHU� FDSD]� GH� PDQWHU� XPD� VROXomR� TXH� RIHUHoD� XP� FDPLQKR� GHWUDQVSRUWH� GH�PDVVD� SURPRYHQGR� D� UiSLGD� FLQpWLFD� GH� WUDQVIRUPDomR� GH� IDVH��2� HIHLWRFRPELQDGR��GH�SUHVVmR�H�WHPSHUDWXUD�SRGH�WDPEpP�UHGX]LU�DV�HQHUJLDV�OLYUHV�SDUD�YiULRVHTXLOtEULRV� HVWDELOL]DGRV� TXH� SRGHP�QmR� VHU� HVWiYHLV� HP� FRQGLo}HV� DWPRVIpULFDV� >��@�8P�GLDJUDPD�GH�EORFRV�GHVVH�SURFHVVR�p�PRVWUDGR�QD�ILJXUD����

$OtYLR�GH�SUHVVmR

3y�ILQR�FULVWDOLQR
3URGXWR�UHFXSHUDGR�)LOWUDomR��ODY���VHF��

5HDomR�KLGURWpUPLFD
3UHSDUDomR�GR�SUHFXUVRU

5HDJHQWHV $JHQWH�FRQWUROH�GHFUHVFLPHQWR
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)LJXUD����±�)OX[RJUDPD�GH�XP�3URFHVVR�+LGURWpUPLFR�>��@�
2� PHFDQLVPR� EiVLFR� SDUD� IRUPDomR� KLGURWpUPLFD� GDV� SDUWtFXODV� GH� y[LGR

FHUkPLFR�p�GHVFULWR�FRPR�XPD�GLVVROXomR�SUHFLSLWDomR�H�RX�SURFHVVR�GH�WUDQVIRUPDomR
LQ�VLWX� �ILJXUD� ����� 2� PHFDQLVPR� GH� GLVVROXomR�SUHFLSLWDomR� p� RSHUDWLYR� TXDQGR� DV
SDUWtFXODV� UHDJHQWHV� VXVSHQVDV�� QRUPDOPHQWH� y[LGRV�� KLGUy[LGRV� GH� FRPSRQHQWHV
y[LGRV�� SRGHP� VH� GLVVROYHU� SDUD� XPD� VROXomR�� VXSHUVDWXUDU� D� IDVH� VROXomR�� H
HYHQWXDOPHQWH� SUHFLSLWDU� RV� SURGXWRV� FRPR� SDUWtFXODV� DQLGUDV�� $� IRUoD� PRWUL]� GHQWUR
GHVVD� UHDomR�� p� D�GLIHUHQoD�QD� VROXELOLGDGH� HQWUH� D� IDVH� y[LGR� D� VH� IRUPDU� H�SUHFXUVRU
PDLV� VRO~YHO�� (P� PXLWRV� FDVRV�� HQWUHWDQWR�� RV� VyOLGRV� VXVSHQVRV� QmR� VmR� VRO~YHLV� R
VXILFLHQWH� HP� VROXomR� DTXRVD� H� GHVVD� IRUPD� PLQHUDOL]DGRUHV�� WDLV� FRPR� EDVHV�� VmR
DGLFLRQDGRV�� RX� SDUWtFXODV� FHUkPLFDV� VmR� IRUPDGDV� YLD� RXWUR� PHFDQLVPR� GH
WUDQVIRUPDomR�LQ�VLWX�QR�TXDO�D�SDUWtFXOD�VXVSHQVD�SDVVD�SRU�XPD�WUDQVIRUPDomR�GH�IDVH
TXtPLFD� RX� SROLPyUILFD� >��@�� $� VtQWHVH� KLGURWpUPLFD� GH� SyV� FHUkPLFRV� SRVVXL� GXDV
JUDQGHV� YDQWDJHQV�� D� HOLPLQDomR� RX�PLQLPL]DomR� GH� TXDOTXHU� HVWiJLR� GH� FDOFLQDomR� D
DOWDV�WHPSHUDWXUDV��H�R�XVR�GH�PDWHULDO�GH�SDUWLGD�UHODWLYDPHQWH�EDUDWR�

)LJXUD����±�'LVVROXomR�SUHFLSLWDomR�KLGURWpUPLFD�H�SURFHVVR�GH�WUDQVIRUPDomR�>��@�
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2� SURFHVVDPHQWR� GH� PDWHULDLV� KLGURWHUPLFDPHQWH� HVWi� WRUQDQGR�VH� XP� FDPSRSRSXODU�GH�SHVTXLVD��SDUWLFXODUPHQWH�DSyV�R�VXFHVVR�QR�GHVHQYROYLPHQWR�GD�WHFQRORJLDGH� SURFHVVDPHQWR� FHUkPLFR� GXUDQWH� D� GpFDGD� GH� ������ $GLFLRQDOPHQWH�� H[LVWH� XPJUDQGH�LQWHUHVVH�SDUD�PHOKRUDU�D�FLQpWLFD�GDV�UHDo}HV�KLGURWpUPLFDV�XVDQGR�PLFURRQGDV>�����@�� VLPXODo}HV� GH� RQGDV� DF~VWLFR�HOiVWLFDV�� PLVWXUDPHQWR� FHUkPLFR� H� UHDo}HVHOHWURTXtPLFDV�� (VVHV� SURFHVVRV� WrP� IHLWR� D� WpFQLFD� KLGURWpUPLFD� PDLV� DWUDWLYD� SDUDFHUDPLVWDV� H� TXtPLFRV� SRU� FDXVD� GD� PHOKRULD� FLQpWLFD�� $� GXUDomR� GR� H[SHULPHQWR� pUHGX]LGD�SRU���RUGHQV�GH�PDJQLWXGH��QR�PtQLPR��R�TXH�WRUQD�D�WpFQLFD�PDLV�HFRQ{PLFD�+RMH�D� WpFQLFD�KLGURWpUPLFD�HVWi�VHQGR�DSOLFDGD� ODUJDPHQWH�SRU�YiULRV�HVSHFLDOLVWDV�GHGLIHUHQWHV�UDPRV�GD�FLrQFLD��LQFOXLQGR�TXtPLFRV�RUJkQLFRV��ELRTXtPLFRV�H�DOLPHQWDomR�QXWULomR�
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([LVWH� XP� FUHVFLPHQWR� QR� LQWHUHVVH� GH� DSOLFDo}HV� GH� y[LGRV� VHPLFRQGXWRUHVFRPR� VXSRUWH� GH� FDWDOLVDGRUHV�� IRWRFDWiOLVH�� R[LGDomR� FDWDOtWLFD� H� HOHWURFDWiOLVH�� SDUDFRQGX]LU� WUDQVIRUPDo}HV� GH� RUJkQLFRV� H� LQRUJkQLFRV�� (VSHFLDOPHQWH�� R� 7L2� p� R�PDLVLPSRUWDQWH�PDWHULDO�GHVWD�FDWHJRULD�TXH�HVWi�VHQGR�HVWXGDGD�GHYLGR�jV�VXDV�SURSULHGDGHVVLQJXODUHV�WDLV�FRPR�Pi[LPR�HVSDOKDPHQWR�GD�OX]��QmR�WR[LGDGH�H�LQpUFLD�TXtPLFD��,VVRWHP�VLGR�H[SORUDGR�H[WHQVLYDPHQWH�QRV�HVWXGRV�GH�IRWRFDWiOLVH�KHWHURJrQHD�H� WHP�VLGRDFHLWR� FRPR� XP� GRV� PHOKRUHV� IRWRFDWDOLVDGRUHV� SDUD� D� GHJUDGDomR� GH� FRQWDPLQDQWHVDPELHQWDLV�� 2� SURFHVVR� HQYROYH� DEVRUomR� GH� XP� IyWRQ� SHOR� 7L2��� OHYDQGR� jWUDQVIHUrQFLD� GH� XP� HOHWUyQ� GD� EDQGD� GH� YDOrQFLD� SDUD� D� EDQGD� GH� FRQGXomR� H� GHVWDIRUPD� SURGX]LQGR� XP� ³EXUDFR´� GH� HOpWURQ�� 2� HOpWURQ� QD� EDQGD� GH� FRQGXomR� p� HQWmRUHPRYLGR�SHOD�UHDomR�FRP�R[LJrQLR�GR�VLVWHPD�H[WHUQR��2�EXUDFR�QD�EDQGD�GH�YDOrQFLDSRGH�UHDJLU�FRP�R�2+��RX�HVSpFLHV�+�2�TXH�VmR�DGVRUYLGDV�QD�VXSHUItFLH�GR�7L2� SDUDGDU� XP� UDGLFDO� KLGUR[LOD�� (VWH� UDGLFDO� KLGUR[LOD� LQLFLD� D� R[LGDomR� IRWRFDWDOtWLFD�� XPDWHFQRORJLD� GH� FRQWUROH� GD� SROXLomR� RX� GHVLQWR[LFDomR� WHFQROyJLFD� >��@� TXH� GHVWURLFRQWDPLQDQWHV�TXtPLFRV�RUJkQLFRV�HP�iJXD��DU�H�VROR�
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$�DWLYLGDGH�IRWRFDWDOtWLFD�GR�7L2���GHSHQGH�GD�VXD�HVWUXWXUD�FULVWDOLQD��DQDWiVLRRX� UXWLOR��� iUHD� GH� VXSHUItFLH�� GLVWULEXLomR� GH� WDPDQKR�� SRURVLGDGH�� SUHVHQoD� GHGRSDQWHV�� GHQVLGDGH� GR� JUXSR� KLGUR[LOD� VXSHUILFLDO�� HWF��� (VVHV� IDWRUHV� LQIOXHQFLDPGLUHWDPHQWH� D� SURGXomR� GR� SDU� HOpWURQ�EXUDFR�� D� DGVRUomR� VXSHUILFLDO�� � SURFHVVR� GHGHVVRUomR�H�R�SURFHVVR�UHGR[�([LVWHP� YiULRV� FDPLQKRV� SDUD� D� SUHSDUDomR� GH� SDUWtFXODV� GH� 7L2� >�����@�� 2PpWRGR�KLGURWpUPLFR�WHP�PXLWDV�YDQWDJHQV��FRPR�D�SURGXomR�GH�XP�SURGXWR�FULVWDOLQRDOWDPHQWH� KRPRJrQHR� TXH� SRGH� VHU� REWLGR� GLUHWDPHQWH� HP� WHPSHUDWXUDV� GH� UHDomRUHODWLYDPHQWH�EDL[DV� ������ R&���$� VXD�PDLV� LPSRUWDQWH� FDUDFWHUtVWLFD� p� IDYRUHFHU�XPDGLPLQXLomR� QD� DJORPHUDomR� HQWUH� SDUWtFXODV�� SURSRUFLRQDU� HVWUHLWD� GLVWULEXLomR� GHWDPDQKR�GH�SDUWtFXODV��KRPRJHQHLGDGH�GH�IDVH�H�PRUIRORJLD�GH�SDUWtFXOD�FRQWURODGD��(OHWDPEpP� RIHUHFH� FRPSRVLomR� XQLIRUPH�� SXUH]D� GR� SURGXWR�� SDUWtFXOD� PRQRGLVSHUVD� HFRQWUROH� VREUH�D� IRUPD�H� WDPDQKR�GH�SDUWtFXODV��$� WpFQLFD� KLGURWpUPLFD� p� FRQVLGHUDGDXPD� GDV� PHOKRUHV� WpFQLFDV� SDUD� SUHSDUDU� SDUWtFXODV� GH� 7L2� GH� WDPDQKR� H� IRUPDGHVHMDGRV� FRP� KRPRJHQHLGDGH� FRPSRVLFLRQDO� H� DOWR� JUDX� GH� FULVWDOLQLGDGH�SULQFLSDOPHQWH� SDUD� REWHQomR� GH� PDWHULDLV� XVDGRV� QD� GHJUDGDomR� GH� FRPSRVWRVRUJkQLFRV��������',$*5$0$�'(�(67$%,/,'$'(�3$5$�6,67(0$�+,'527e50,&2
$�VtQWHVH�KLGURWpUPLFD�HQYROYH�UHDo}HV�GH�QDWXUH]D�SULQFLSDOPHQWH�L{QLFD��HQWUHDV� IDVHV� KHWHURJrQHDV�� $V� LQWHUDo}HV� HQWUH� DV� IDVHV� VyOLGD� H� IOXtGD� GHWHUPLQDP� DVFDUDFWHUtVWLFDV� ItVLFDV� GR� Sy�� 3RUWDQWR�� DV� SURSULHGDGH� GRV� SyV� SRGHP� VHU� FRQWURODGDVSHOD� XWLOL]DomR� GH� YDULiYHLV� GH� SURFHVVR� TXtPLFR�� WDLV� FRPR� WHPSHUDWXUD�� SUHVVmR�FRQFHQWUDomR� GH� UHDJHQWHV�� S+� HWF�� ,VVR� UHTXHU� R� FRQKHFLPHQWR� GRV� GLDJUDPDV� GHHVWDELOLGDGH� SDUD� R� VLVWHPD� KLGURWpUPLFR�� 2V� GLDJUDPDV� GH� HVWDELOLGDGH� PRVWUDP� DVUHJL}HV�GH�FRQFHQWUDomR�GH�UHDJHQWHV�H�S+�SDUD�RV�TXDLV�YiULDV�HVSpFLHV�SUHGRPLQDP�QRVLVWHPD�� 6HQGR� DVVLP�� RV� GLDJUDPDV� GH� HVWDELOLGDGH� LQGLFDP� DV� FRQGLo}HV� GH� VtQWHVHyWLPDV�SDUD�D�TXDO�R�SURGXWR�GHVHMDGR�p�WHUPRGLQDPLFDPHQWH�HVWiYHO�
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$V� RQGDV� XOWUD�V{QLFDV� VmR� YLEUDo}HV� PHFkQLFDV� FRP� IUHT�rQFLDV� DFLPD� GH��N+]� LQDXGtYHLV� DR� RXYLGR� KXPDQR�� (VWDV� RQGDV VH� SURSDJDP� HP� PHLR� PDWHULDOHOiVWLFR��$V�RQGDV�XOWUD�V{QLFDV�DSUHVHQWDP�XPD�DPSOD�JDPD�GH�DSOLFDo}HV�QD�PHGLFLQD�ELRORJLD��H�HQJHQKDULD��1D�ELRORJLD�DV�RQGDV�XOWUD�V{QLFDV�VmR�HPSUHJDGDV�SDUD�UXSWXUDGD� SDUHGH� FHOXODU� H� SDUD� D� KRPRJHQHL]DomR�� 1D� PHGLFLQD� H� HQJHQKDULD� RQGDV� XOWUD�V{QLFDV� WDQWR� GH� DOWD� TXDQWR� GH� EDL[D� IUHT�rQFLD� DSUHVHQWDP� PXLWDV� DSOLFDo}HV�� 3DUDSURFHGLPHQWRV� GH� GLDJQyVWLFRV� TXH� HQYROYDP�R� HIHLWR� GR�PHLR� QR� FRPSRUWDPHQWR� GDRQGD�p�LPSRUWDQWH�R�XVR�GH�DOWDV�IUHT�rQFLDV��!�0+]���1HVWHV�FDVRV�HODV�ID]HP�XVR�GDVGLIHUHQoDV� QD� FDSDFLGDGH� GH� UHIOH[mR� GH� FRUSRV�� WHFLGRV� H� GR� HIHLWR� 'RSSOHU�� 'HVVDIRUPD� yUJmRV� LQGLYLGXDLV� SRGHP� VHU� H[DPLQDGRV� H� XPD� LPDJHP�SURGX]LGD��3RU� RXWURODGR�� DV� RQGDV� XOWUD�V{QLFDV� TXH� VmR� HPSUHJDGDV� SDUD� VROGD� H� PRGHODJHP� GH� SHoDV�GHVEDVWH�GH�VyOLGRV��PHWDLV��FULVWDLV��HQWUH�RXWURV��H�GHJUDGDomR�GH�WXPRUHV��JHUDOPHQWHWrP� DOWD� SRWrQFLD� H� IUHT�rQFLD� LQIHULRU� D� �0+]� >��@�� (VVDV� RQGDV� XOWUD�V{QLFDV� VmRWDPEpP�GHQRPLQDGDV�GH�XOWUD�VRP�GH�DOWD�SRWrQFLD�� VHQGR�TXH� D� HVWD� FODVVH�GH�RQGDVHVWi�DVVRFLDGR�R�IHQ{PHQR�GD�FDYLWDomR�DF~VWLFD�1RV� ODERUDWyULRV� GH� DQiOLVH� TXtPLFD�� RV� JHUDGRUHV� GH� RQGDV� XOWUD�V{QLFDV� VmRXVXDOPHQWH� HPSUHJDGRV� SDUD� D� OLPSH]D� GH�PDWHULDLV�� HVSHFLDOPHQWH� GH� YLGUDULDV� H� GHYDVLOKDPHV� GH� DPRVWUDJHP�� H� PDLV� UHFHQWHPHQWH�� HP� SURFHGLPHQWR� GH� SUHSDUR� GHDPRVWUDV�>�����@��3DUD�HVVHV�ILQV��QRUPDOPHQWH�VmR�HPSUHJDGRV�RV�EDQKRV�GH�XOWUD�VRP�TXH�SRGHP�VHU�FDUDFWHUL]DGRV�FRPR�YDVRV�PHWiOLFRV��QR�IXQGR�GRV�TXDLV�VmR�FRQHFWDGRVWUDQVGXWRUHV�SLH]RHOpWULFRV�TXH�RVFLODP�QXPD�GDGD� IUHT�rQFLD�FDUDFWHUtVWLFD�GR�FULVWDO�2V� EDQKRV� GH� XOWUD�VRP� HQFRQWUDGRV� QR� PHUFDGR�� WDPEpP� FRQKHFLGRV� FRPR� EDQKRVXOWUD�V{QLFRV� GH� OLPSH]D�� WrP� FHUkPLFDV� SLH]RHOpWULFDV� TXH� YLEUDP� FRP� IUHT�rQFLDPHQRU�TXH����N+]��DFRSODGDV�DR�IXQGR�GDV�FXEDV��ILJXUD�����
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��
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)LJXUD����±5HSUHVHQWDomR�HVTXHPiWLFD�GR�FUHVFLPHQWR�GD�EROKD�H�FRODSVR�FDYLWDFLRQDOFRP� JHUDomR� GH� XP� ³SRQWR� TXHQWH´� �³KRW� VSRW´�� H� IRUPDomR� GH� UDGLFDO� OLYUH� SHODGHFRPSRVLomR�GH�PROpFXODV�GR�VROYHQWH>���@�2� DXPHQWR� QD� WD[D� H� VHOHWLYLGDGH� GD� PDLRULD� GDV� UHDo}HV� TXtPLFDV� GHQWUR� GR
FDPSR� XOWUD�V{QLFR� VXUJH� GHYLGR� j� RFRUUrQFLD� GD� FDYLWDomR� DF~VWLFD� >���@�� $� RQGD
DF~VWLFD� LQGX]� D� IRUPDomR� H� FUHVFLPHQWR�GH�EROKD� GH� JiV�YDSRU� QR� OtTXLGR� QD� IDVH� GH
UDUHIDomR� GD� RQGD�� (VWD� D� EROKD� FRODSVD� VRE� DomR� GD� SUy[LPD� IDVH� GH� FRPSUHVVmR� GD
RQGD��$�FDYLWDomR�GDV�EROKDV�QmR�DSDUHFH�LQVWDQWDQHDPHQWH�QRV�ORFDLV�GH�UDUHIDomR��8P
WHPSR�H[WUHPDPHQWH�SHTXHQR��PDV�FRQWXGR�GHILQLGR�p�UHTXHULGR�>�������@��e�UHSRUWDGR
TXH� DV� EROKDV� FUHVFHP� H� FRODSVDP� HP� SRXFRV� PLFURVHJXQGRV� H� TXH� XPD� EROKD
FDYLWDFLRQDO�H[SHULPHQWDULD�XP�WHPSR�GH�YLGD�GH���PV�D�XPD�IUHTXrQFLD�GH���N+]��$
GXUDomR�GD� IDVH� GH� EDL[D� SUHVVmR�� GXUDQWH� D� TXDO� D� EROKD� FDYLWDFLRQDO� FUHVFH�� GLPLQXL
FRP�R�DXPHQWR�GD� IUHT�rQFLD�XOWUD�V{QLFD�� ,VVR� H[SOLFD�SRUTXH�PDLRUHV�DPSOLWXGHV�GH
YLEUDomR� �SRWrQFLD�� XOWUD�V{QLFD� VmR� QHFHVViULDV� SDUD� JHUDU� FDYLWDomR� HP� DOWDV
IUHT�rQFLDV�� (P� IUHT�rQFLDV� H[WUHPDPHQWH� DOWDV� ���0+]��� QHQKXPD� FDYLWDomR� p
REVHUYDGD�PHVPR�TXDQGR�D�LQWHQVLGDGH�GH�SRWrQFLD�DF~VWLFD�DOFDQoD�YiULDV�FHQWHQDV�GH
ZDWWV�SRU�FHQWtPHWURV�TXDGUDGR�

6RE� D� LQIOXrQFLD� GR� XOWUD�VRP�� EROKDV� GH� JiV� VXVSHQVDV� HP� XP� PHLR� OtTXLGRH[SHULPHQWDP� SHUtRGR� GH� FRPSUHVVmR� H� H[SDQVmR�� LVWR� p�� HODV� SXOVDP� FRP� XPDIUHT�rQFLD�HVSHFtILFD�
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����RQGH�5� p�R�UDLR�GD�EROKD�� �I p�D�IUHT�rQFLD�GD�RQGD��J p�D�UD]mR�GH�FDORU�HVSHFtILFR�GRJiV�� �3 p� D� SUHVVmR� WRWDO� H� U p� D� GHQVLGDGH� GR� PHLR�� (VVD� HTXDomR� H[SOLFD� SRUTXHHTXLSDPHQWRV� GH� XOWUD�VRP� GH� DOWD� LQWHQVLGDGH�� XVXDOPHQWH�� RSHUDP� HP� EDL[DIUHT�rQFLD��EROKDV�GH�FDYLWDomR�SRGHP�FUHVFHU�PDLV�HP�IUHT�rQFLDV�XOWUD�V{QLFDV�PDLVEDL[DV� 2�VXFHVVR�GDV�DSOLFDo}HV�GR�XOWUD�VRP�HP�TXtPLFD�FRPHoD�TXDQGR�H[S}H�VH�XPOtTXLGR� j� RQGD� XOWUD�V{QLFD� SURYRFDQGR� R� VXUJLPHQWR� GH� EROKDV� GH� FDYLWDomR��$� RQGDXOWUD�V{QLFD� WHQVLRQD� H� FRQWUDL� HVVDV� EROKDV�� TXH� HYHQWXDOPHQWH� LPSORGHP�� &RP� DLPSORVmR��LPHQVR�FDORU�H�RQGDV�GH�FKRTXH�VmR�SURGX]LGRV�TXH�DFHOHUDP�UHDo}HV��7RGDEROKD�LPSORGLQGR�p�XP�PLFUR�UHDWRU�HP�VL��DFHOHUDQGR�UHDo}HV�GH�IRUPD�QXQFD�YLVWD�QDTXtPLFD� WUDGLFLRQDO�� ,VWR� p� GHYLGR� DR� H[WUHPR� FDORU� DOFDQoDGR� SHOD� LPSORVmR� TXH� FULDSRQWR�GH�FRQFHQWUDomR�GH�FDORU��³KRW�VSRW´���7HPSHUDWXUDV�SRGHP�DOFDQoDU������R&�FRPSUHVV}HV� GH� YiULDV� FHQWHQDV� GH� DWPRVIHUDV�� HQTXDQWR� UHVIULD�VH� D� XPD� WD[D� PDLRU� TXH���.�V�>�������@��(VVD�FRQFHQWUDomR�ORFDOL]DGD�GD�HQHUJLD�GD�RQGD�XOWUD�V{QLFD�QHVWHV³KRW�VSRWV´��SRVVLELOLWD�QRV�LQGX]LU��PHOKRUDU�RX�DFHOHUDU�UHDo}HV�TXtPLFDV��FULDU�UDGLFDLVGH�DOWD�HQHUJLD��H�UHPRYHU�FRQWDPLQDQWHV�GD�VXSHUItFLH�GH�PHWDLV��(VWHV�EHQHItFLRV�ID]HPGD�VRQRTXtPLFD�XPD�IHUUDPHQWD�~WLO�SDUD�D�VtQWHVH�GH�SURGXWRV�TXtPLFRV��IDUPDFrXWLFRVH�SURGXomR�GH�QRYRV�PDWHULDLV�FRP�SURSULHGDGHV�GLIHUHQFLDGDV�&RPR�SUHYLDPHQWH�FRPHQWDGR�R�XOWUD�VRP�p�XPD�RQGD�PHFkQLFD�TXH�VH�SURSDJDHP� PHLRV� PDWHULDLV� HP� IDVHV� FRQVHFXWLYDV� GH� UDUHIDomR� H� FRPSUHVVmR�� 1D� IDVH� GHUDUHIDomR��D�SUHVVmR�QHJDWLYD�SURYRFD�D�IRUPDomR�GH�FDYLGDGHV�QR�OtTXLGR�SDUD�DV�TXDLVPLJUDP� SHTXHQDV� TXDQWLGDGHV� GH� JDVHV� GLVVROYLGRV� QR� PHLR� H� YDSRUHV� GR� VROYHQWH�OHYDQGR�j�QXFOHDomR�GH�EROKDV��2�GLkPHWUR�GHVWDV�EROKDV�DXPHQWD�QDV�IDVHV�VHJXLQWHV�GHUDUHIDomR��DWp�TXH�DWLQMDP�VXD�GLPHQVmR�FUtWLFD�H��GXUDQWH�D�IDVH�VHJXLQWH�GH�FRPSUHVVmRD� SUHVVmR� H[WHUQD� VHUi� PDLRU� TXH� D� SUHVVmR� LQWHUQD� QD� EROKD�� OHYDQGR� j� LPSORVmR� GDPHVPD��(VWH� IHQ{PHQR�Vy�p�HYLGHQFLDGR�SDUD�XOWUD�VRP�GH�EDL[D� IUHT�rQFLD��XPD�YH]TXH�R�SHUtRGR� �LQYHUVR�GD� IUHT�rQFLD��p�VXILFLHQWHPHQWH� ORQJR��SHUPLWLQGR�D� IRUPDomRGH�PLFUREROKDV�GH�FDYLWDomR��(VVH�SURFHVVR� FRUUHVSRQGH� DR�EHP�FRQKHFLGR� IHQ{PHQR
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GD� FDYLWDomR�� R� PDLV� LPSRUWDQWH� HIHLWR� GR� XOWUD�VRP� HP� TXtPLFD� H� VLVWHPDV� GHFULVWDOL]DomR�([LVWHP� GXDV� DERUGDJHQV� EiVLFDV� SDUD� D� H[SOLFDomR� GR� HIHLWR� GD� DOWD� HQHUJLDFDXVDGD�SHOD�FDYLWDomR��8P�WpUPLFR�H�RXWUR�HOpWULFR��1D�DERUGDJHP�WpUPLFD�HVVHV�HIHLWRVHVWmR� DVVRFLDGRV� FRP� D� DOWD� WHPSHUDWXUD� GHQWUR� GH� XPD� EROKD� FDYLWDFLRQDO� HPFRPSUHVVmR� DGLDEiWLFD� MXQWR� D� XP� DXPHQWR� GH� WD[D� FRQWtQXR� �WHRULD� ³KRW� VSRW´��HQTXDQWR�QD�DERUGDJHP�HOpWULFD��WHRULD�HOpWULFD��HVWHV�IHQ{PHQRV�HVWmR�UHODFLRQDGRV�FRPXPD�GHVFDUJD�GHQWUR�GD�EROKD� UHVXOWDQWH�GD�DFXPXODomR�GH�FDUJDV�HOpWULFDV� VREUH�VXDVSDUHGHV�>�������@�$� FDYLWDomR� DF~VWLFD� HP� IDVHV� OtTXLGDV� FRQWtQXDV� SRGH� VHU� DQDOLVDGDPDWHPDWLFDPHQWH�XVDQGR�R�PRGHOR�GD�EROKD�GLQkPLFD��8PD�UHYLVmR�GHWDOKDGD�FRP�RVDVSHFWRV� GRV� PHFDQLVPRV� TXH� RFRUUHP� QD� FDYLWDomR� SRGH� VHU� HQFRQWUDGD� HP� GXDVUHIHUrQFLDV�>������@��1D�IDVH�GH�H[SDQVmR�GD�SUHVVmR�GD�RQGD��LVWR�p��GD�UDUHIDomR��XPYD]LR� �RX� EROKD�� p� FULDGR� SHOD� WHQVmR� ORFDO� QR� IOXLGR�� RX� p� H[SDQGLGR� GHYLGR� jGLPLQXLomR� QD� SUHVVmR��'XUDQWH� D� FRPSUHVVmR�� R� DXPHQWR� QD� SUHVVmR� FRQWUDL� D� EROKDSDUD�XP�PHQRU� WDPDQKR��RX�D�HOLPLQD�SHOD� LPSORVmR��*HUDOPHQWH�HVVHV�SURFHVVRV�QmRVmR� OLQHDUHV�� GHQWUR� GR� TXH� DV� PXGDQoDV� QR� UDLR� GD� EROKD� QmR� VmR� SURSRUFLRQDLV� jYDULDomR�QD�SUHVVmR�DF~VWLFD��$V�PLFUREROKDV�FULDGDV�FRP�DV�RQGDV�XOWUD�V{QLFDV�GH�DOWDLQWHQVLGDGH� HP� XP� PHLR� OtTXLGR� FUHVFHP� DWp� XP� WDPDQKR� Pi[LPR� SURSRUFLRQDO� jIUHT�rQFLD� XOWUD�V{QLFD� DSOLFDGD� H� HQWmR� LPSORGHP�� OLEHUDQGR� D� VXD� HQHUJLD�� &RPRUHIHULGR�DQWHULRUPHQWH��PDLRUHV�IUHT�rQFLDV�VLJQLILFDP�PHQRUHV�FRPSULPHQWRV�GH�RQGDH�PHQRU�R�WDPDQKR�GD�EROKD��3RUWDQWR��D�IUHT�rQFLD�LQIOXHQFLD�QR�GLkPHWUR�GD�EROKD�TXHVXUJH�QD�FDYLWDomR��%DL[D�IUHT�rQFLD�UHVXOWD�HP�JUDQGH�GLkPHWUR�GH�EROKD�GH�FDYLWDomR�HDOWD�IUHT�rQFLD�UHVXOWD�HP�SHTXHQR�GLkPHWUR�GH�EROKD�GH�FDYLWDomR��$�HQHUJLD� OLEHUDGDSHOD� EROKD� TXH� FRODSVD� VHJXH� D� PHVPD� WHQGrQFLD�� 7RGDYLD�� R� Q~PHUR� GH� EROKDV� SRUXQLGDGH�GH�YROXPH�p�DOWR�FRP�VLVWHPDV�GH�IUHT�rQFLDV�PDLV�DOWDV�H�EDL[R�FRP�VLVWHPDVGH�IUHT�rQFLDV�PDLV�EDL[DV�FRPR�UHSUHVHQWDGR�QD�ILJXUD����
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)UHT�rQFLD���.+]�
)LJXUD����±�,PSDFWR�GD�IUHT�rQFLD�VREUH�D�TXDQWLGDGH�GH�EROKDV�H�LQWHQVLGDGH�GHSRWrQFLD�DF~VWLFD�>���@�2�XOWUD�VRP�GH�DOWD�LQWHQVLGDGH�SRGH�JHUDU�EROKDV�QXP�VLPSOHV�FLFOR��2�WDPDQKRHVWLPDGR�GD�EROKD�FRODSVDQWH�YDULD�GH�GH]HQDV�DWp�SRXFDV�FHQWHQDV�GH�PLFU{PHWURV��2WDPDQKR� GD� EROKD� HP� ��N+]� p� DSUR[LPDWLYDPHQWH� GH� ���� PLFU{PHWURV� GH� GLkPHWUR�ILJXUD� ����� (P� JHUDO�� HP� EDL[D� IUHT�rQFLD� ������N+]�� PHQRU� Q~PHUR� GH� EROKDV� GHFDYLWDomR� FRP� PDLRU� WDPDQKR� H� PDLV� HQHUJLD� p� JHUDGR�� (P� IUHT�rQFLDV� PDLRUHV�� pIRUPDGD� PDLRU� GHQVLGDGH� GH� EROKDV� GH� FDYLWDomR�� SRUpP� FRP� FDSDFLGDGH� GH� JHUDUHQHUJLD� PDLV� EDL[D�� 1R� TXH� WDQJH� jV� DSOLFDo}HV� GH� OLPSH]D�� EDL[D� IUHT�rQFLD� p� PDLVDSURSULDGD� SDUD� OLPSH]D� SHVDGD� H� FRPSRQHQWHV� GH� WDPDQKRV� PDLRUHV� HQTXDQWRIUHT�rQFLDV� PDLV� DOWDV� ������N+]�� VmR� UHFRPHQGDGDV� SDUD� OLPSH]DV� GH� VXSHUItFLHVGHOLFDGDV�
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)LJXUD����±�)UHT�rQFLD�XOWUD�V{QLFD�H�TXDQWLGDGH�GH�EROKDV�GH�FDYLWDomR�FRP�PHQRUHVGLPHQV}HV�>���@�(P�IUHT�rQFLDV�PDLRUHV�GR�TXH���N+]��HVWLPD�VH�TXH�R�WHPSR�WRWDO�GD�QXFOHDomRDWp� D� LPSORVmR� p� XP� WHUoR� GDTXHOH� D� ��N+]� >���@�� $OpP� GD� UHJLmR� GHQWUR� GD� EROKD�H[LVWH�XPD�VHJXQGD�UHJLmR�LPSRUWDQWH��GH�JUDQGH�UHOHYkQFLD��TXH�p�D�UHJLmR�LQWHUIDFLDOTXH�FLQFXQGD�D�EROKD�FRODSVDQWH��FDOFXOD�VH�TXH�D�VXD�ODUJXUD�p�GH�����QDQ{PHWURV�H�DWHPSHUDWXUD�DOFDQoDGD�DSyV�R�FRODSVR�p�GH������R.�>�������@��5HDo}HV�VRQRTXtPLFDV�GHFRPSRVWRV�QmR�YROiWHLV��WDLV�FRPR�VDLV��RFRUUHULDP�QHVWD�UHJLmR�2� IHQ{PHQR� GD� FDYLWDomR� WDPEpP� VHUYH� FRPR� Q~FOHR� SDUD� IRUPDomR� HFUHVFLPHQWR�GH�QRYRV�FULVWDLV��$�DOWD�LQWHQVLGDGH�XOWUD�V{QLFD�SRGH�VHU�XVDGD�QR�OXJDU�GHVHPHQWHV��³VHHG´��GH�FULVWDLV�SDUD�LQLFLDU�D�QXFOHDomR�QXP�PHQRU�JUDX�GH�VXSHUVDWXUDomRGR�TXH�QRUPDOPHQWH�VHULD�R�FDVR��6HP�VHPHQWHV�GH�FULVWDLV�D�QXFOHDomR�RFRUUH�TXDQGR�ROLPLWH� GH� PHWDHVWDELOLGDGH� p� H[FHGLGR�� (P� WDLV� QtYHLV� GH� VXSHUVDWXUDomR�� XP� YDVWRQ~PHUR� GH� Q~FOHRV� VH� IRUPDP� H� FUHVFHP� UDSLGDPHQWH�� $� FDYLWDomR� DWUDYpV� GDVRQLILFDomR�FRQWULEXL�SDUD�LQLFLDU�D�QXFOHDomR�QXPD�PHQRU�VXSHUVDWXUDomR��JHUDQGR�XPFUHVFLPHQWR�LQLFLDO�PDLV�OHQWR�H�R�Q~PHUR�GH�Q~FOHRV�IRUPDGR�PHQRU��GDQGR�PDLRUHV�HPDLV�SHUIHLWRV�FULVWDLV�FRP�DXPHQWR�GH�SXUH]D��$�LQG~VWULD�IDUPDFpXWLFD�p�D�TXH�PDLV�VHEHQHILFLD�GHVVDV�DSOLFDo}HV�SDUD�REWHQomR�GH�PHOKRUHV�FULVWDLV�>���@�%DVHDGR� HP� XP� PRGHOR� KLGURGLQkPLFR� VLPSOHV� SDUD� R� FRODSVR� GD� EROKD� HVXSRQGR�TXH�D FRPSUHVVmR�DGLDEiWLFD�DFRQWHFH��D�WHPSHUDWXUD�WHyULFD�Pi[LPD�GHQWUR�GDEROKD� �7PD[�� SRGH� VHU� FDOFXODGD� XVDQGR� D� HTXDomR� GH� XPD� LPSORVmR� DGLDEiWLFD� >�������@�
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)LJXUD����±�6LVWHPD�GLJHVWRU�GH�PLFURRQGDV�XWLOL]DGR�QD�VtQWHVH�KLGURWpUPLFD�

)LJXUD����±�5HDWRU�GR�GLJHVWRU�GH�PLFURRQGDV�H�FRPSRQHQWHV�GH�VHJXUDQoD�������%DQKR�XOWUD�V{QLFR
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$V�VRQLILFDo}HV�GDV�VROXo}HV�XVDGDV�QHVWHV�H[SHULPHQWRV�IRUDP�UHDOL]DGDVHPSUHJDQGR�VH�EHFNHU�GH�ERURVVLOLFDWR�GH����PO��2�HTXLSDPHQWR�XWLOL]DGR�IRL�XPEDQKR�XOWUD�V{QLFR�FRP�FDSDFLGDGH�GH���OLWURV�GD�PDUFD�7+251721�±�,13(&(/(75Ð1,&$�6�$��0RGHOR���'��IUHTXrQFLD�GH���N+]�H�SRWrQFLD�HOpWULFD�GH����:�2�SURFHVVR�GH�VRQLILFDomR�FRQVLVWLX�GD�LUUDGLDomR�XOWUD�V{QLFD��FRP�WUDQVGXWRUHVH[WHUQRV�DR�UHFLSLHQWH�TXH�FRQWpP�D�VROXomR��GH�XPD�VXVSHQVmR�GH�XP�iFLGR�PLQHUDOLQRUJkQLFR�IRUWH�WDO�FRPR�iFLGR�QLWULFR�H�FORUtGULFR�FRQWHQGR�GLy[LGR�GH�WLWkQLRKLGUDWDGR�HP�XPD�IDL[D�GH�FRQFHQWUDomR�GH�iFLGR�TXH�YDULRX�GH����0�D��0��$�ILJXUD���PRVWUD�R�EDQKR�XOWUD�V{QLFR�XWLOL]DGR�FRQVWLWXtGR�GR�UHFLSLHQWH�FRQWHQGR�RV�WUDQVGXWRUHVH�GR�JHUDGRU�

)LJXUD������%DQKR�XOWUD�V{QLFR�XWLOL]DGR�QRV�H[SHULPHQWRV�



��

������'LIUDomR�GH�5DLR�;
&RP� D� ILQDOLGDGH� GH� VH� GHWHUPLQDU� DV� IDVHV� FULVWDOLQDV� SUHVHQWHV� QDV� DPRVWUDVHVWXGDGDV�� XWLOL]RX�VH� D� WpFQLFD� GH�GLIUDomR�GH� UDLRV�;�H�R�PpWRGR� GR� Sy��$V� DQiOLVHVIRUDP� UHDOL]DGDV� HP� XP� DSDUHOKR� 5LJDNX� 0RGHOR� 0LQLIOH[�� FRP� WXER� GH� FREUH�DFRSODGR�D�XP�PLFURFRPSXWDGRU�1(&�HTXLSDGR�FRP�SURJUDPD�GH�DTXLVLomR�GH�GDGRV-(2/��2SHURX�VH�FRP�UDGLDomR�&X.D ���.Y����P$��H�XWLOL]RX�VH�XP�PRQRFURPDGRUGH�JUDILWH��$�IDL[D�DQJXODU�HVWXGDGD�IRL�GH���D����FRP�LQFUHPHQWRV�GH�����R��XWLOL]DQGR�VH� XP� WHPSR� GH� FRQWDJHP� GH� �V�SDVVR�� (VVDV� DQiOLVHV� IRUDP� IHLWD� XWLOL]DQGR� RHTXLSDPHQWR�GLVSRQtYHO�QR�3(4�&233(�2V�HQVDLRV�GH�GLIUDomR�TXH�UHYHODYDP�SLFRV�GH�DQDWiVLR�������H�UXWLOR�������HP�T  �����R H�����R UHVSHFWLYDPHQWH��LQGLFDYDP�TXH�D�FRPSRVLomR�GR�GLy[LGR�GH�WLWkQLRHUD�FRQVWLWXtGD�GH�XPD�PLVWXUD�GH�IDVHV�GH�UXWLOR�H�DQDWiVLR��$�IUDomR�HP�SHVR�GDV�IDVHVDQDWiVLR� H� UXWLOR� QDV� DPRVWUDV� IRUDP� FDOFXODGDV� SURYHQLHQWH� GDV� LQWHQVLGDGHV� UHODWLYDVGHVWHV�SLFRV�PDLV�IRUWHV�FRUUHVSRQGHQWHV�DR�DQDWiVLR�H�UXWLOR�FRPR�GHVFULWR�SRU�6SXUU�H0D\HUV�>���@�%DVHDGR� QD� LQWHQVLGDGH� GRV� UHVSHFWLYRV� SLFRV�� R� WHRU� GH� UXWLOR� QR� Sy� RULJLQDOSRGH�VHU�FDOFXODGR�GD�VHJXLQWH�HTXDomR�
;� �����������,D�,U�������

2QGH�;�p� D IUDomR� HP�SHVR� GH� UXWLOR� QR� Sy�� HQTXDQWR� ,D� H� ,U� VmR� DV� LQWHQVLGDGHV� GRVSLFRV�GH�UDLRV�;�GR�DQDWiVLR�H�UXWLOR�UHVSHFWLYDPHQWH�
-i� D� ODUJXUD� GR� SLFR� GH� UHIOH[mR� GD� GLIUDomR� GH� UDLRV�;� SRGH� VHU� XVDGD� SDUDHVWLPDU� R� WDPDQKR� GR� FULVWDOLWR� QD� GLUHomR� SHUSHQGLFXODU� DR� SODQR� FULVWDORJUiILFR

EDVHDGR�QD�HTXDomR�GH�6FKHUHU� TOFRV%.����RQGH�
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O p�R�FRPSULPHQWR�GH�RQGD�GD�UDGLDomR�&X.D ���������$���T p�R�kQJXOR�GH�GLIUDomR�GRSODQR�FULVWDOLQR��%�p�ODUJXUD�WRWDO�QD�PHWDGH�SDUD�R�SLFR�GH�LQWHQVLGDGH�Pi[LPD�PHGLGDHP�UDGLDQRV��H�N�p�R�IDWRU�GH�IRUPD��8PD�FRQVWDQWH�DVVXPLGD�VHU������>���@��2�WDPDQKRPpGLR� GR� FULVWDOLWR� �GKNO�� GDV� DPRVWUDV� VXEPHWLGDV� DRV� GLYHUVRV� WUDWDPHQWRVH[SHULPHQWDLV�IRUDP�FDUDFWHUL]DGRV�SRU�GLIUDomR�GH�UDLRV�;��XWLOL]DQGR�D�ODUJXUD�D�PHLDDOWXUD� GRV� GLIUDWRJUDPDV� GDV� DPRVWUDV�� SRU�PHLR� GD� HTXDomR� ���� 2� SHUILO� GR� SLFR� GHGLIUDomR� IRL� DMXVWDGR� XVDQGR�VH� D� IXQomR� *DXVVLDQD� SDUD� FDOFXODU� D� ODUJXUD� %�� 2UHVXOWDGR� p� R� GLkPHWUR�PpGLR� G� HP� DQJVWURQ� �c��� H� HOH� HVWi� LQYHUVDPHQWH� UHODFLRQDGRFRP�D�ODUJXUD�GH�XP�SLFR�LQGLYLGXDO��4XDQWR�PDLV�HVWUHLWR�R�SLFR�PDLRU�R�WDPDQKR�GRFULVWDOLWR��,VWR�p�GHYLGR�D�SHULRGLFLGDGH�GRV�GRPtQLRV�GRV�FULVWDOLWRV�LQGLYLGXDLV��QD�IDVH�UHIRUoDQGR�R�IHL[H�GH�GLIUDomR�GH�UDLRV�;��UHVXOWDQGR�HP�XP�SLFR�DOWR�H�HVWUHLWR��6H�RVFULVWDLV�VmR�OLYUHV�GH�GHIHLWRV�H�D SHULRGLFLGDGH�RUGHQDGD��R�IHL[H�GH�UDLRV�;�p�GLIUDWDGRSDUD�R�PHVPR�kQJXOR��PHVPR�DWUDYpV�GH�P~OWLSODV�FDPDGDV�GD� HVSpFLH��6H�RV� FULVWDLVVmR� GLVSRVWRV� UDQGRPLFDPHQWH� RX� WHP�EDL[R� JUDX� GH� SHULRGLFLGDGH�� R� UHVXOWDGR� p� XPSLFR�PDLV�ODUJR�
������±�&DUDFWHUL]DomR�7H[WXUDO

$� ILP� GH� FDUDFWHUL]DU� D� WH[WXUD� GR� GLy[LGR� GH� WLWkQLR�� IRUDP� IHLWDV� DQiOLVH� GDVXSHUItFLH�HVSHFtILFD�H�GLVWULEXLomR�GR�YROXPH�GH�SRURV�$� PHGLGD� GD� iUHD� HVSHFtILFD� IRL� IHLWD� SHOR� PpWRGR� %(7�� TXH� VH� EDVHLD� QDGHWHUPLQDomR�GR�YROXPH�GH�1� DGVRUYLGR�D�GLYHUVDV�SUHVV}HV� UHODWLYDV�QD� WHPSHUDWXUDGR� QLWURJrQLR� OtTXLGR�� HPSUHJDQGR�VH� D� HTXDomR� GH� %(7� >���@�� $� iUHD� UHODWLYD� jFRQWULEXLomR� GH� PLFURSRURV� p� GHWHUPLQDGD� SHOR� PpWRGR� W�SORW� >���@�� 2� YROXPHHVSHFtILFR�GH�SRURV��FRP�GLkPHWUR�QD�IDL[D�GH����±�����c��IRL�GHWHUPLQDGR�D�SDUWLU�GDVLVRWHUPDV� GH� DGVRUomR� H� GHVVRUomR� GH� QLWURJrQLR�� SHOR�PpWRGR�%-+� >�������@�� e� SRUHVVH�PpWRGR��WDPEpP��TXH�p�FDOFXODGR�R�YDORU�GR�GLkPHWUR�PpGLR�GRV�SRURV��3DUD�LVVR�HPSUHJRX�VH�XP�HTXLSDPHQWR�0LFURPHWLULFV�*(0,1,������GLVSRQtYHO�QR� ,QVWLWXWR�GH(QJHQKDULD�1XFOHDU�&1(1��$QWHV�GH�VHUHP�DQDOLVDGRV��WRGDV�DV�DPRVWUDV�SDVVDUDP�SRUVHFDJHP�D����R&�SRU����KRUDV�H�SUp�WUDWDPHQWR�GH�GHVJDVHLILFDomR�FRP�QLWURJrQLR����R&�SRU���KRUDV�
����� ��$QiOLVH�GH�GLVWULEXLomR�GH�SDUWtFXODV�SRU�ODVHU��0DOYHUQ�



��

0HGLGDV�GH�GLVWULEXLomR�GH�WDPDQKR�GH�SDUWtFXODV�IRUDP�UHDOL]DGDV�LQLFLDOPHQWHHP� SLJPHQWRV� FRPHUFLDLV� GH� GLy[LGR� GH� WLWkQLR� UXWLOR� GLVSRQtYHO� QR� PHUFDGR� H� HPDOJXQV� SyV� WUDWDGRV� FRP� XOWUD�VRP� H� VtQWHVH� KLGURWpUPLFD� XVDQGR� R� DQDOLVDGRU� GHSDUWtFXODV�D�ODVHU�0DOYHUQ�0DVWHUVL]HU�GLVSRQtYHO�QR�3(4�&233(�8)5-�
������±�0LFURVFRSLD�(OHWU{QLFD�GH�9DUUHGXUD��0(9�

0LFURVFRSLD�HOHWU{QLFD�GH�9DUUHGXUD�SDUD�DQiOLVH�PRUIROyJLFD�H�GR�WDPDQKR�GHSDUWtFXOD�GR�SLJPHQWR�REWLGR�IRUDP�UHDOL]DGDV�QR�3(00�&233(�8)5-�ID]HQGR�XVR�GHXP�PLFURVFySLR�=(,66�02'(/2�'06������XWLOL]DQGR�UHWURHVSDOKDPHQWR�GH�HOHWUyQVH�QDV�~OWLPDV�DQiOLVHV�XVRX�VH�R�QRYR�PLFURVFySLR�HOHWU{QLFR�GH�YDUUHGXUD�GLVSRQtYHO�GR3(00�&233(�8)5-�-(2/�-60�±������/9��EDL[R�YiFXR��
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����5(68/7$'26�2%7,'26
������$QiOLVH�7HUPRGLQkPLFD

'LDJUDPDV�(K�S+�GR�VLVWHPD�7L�+�2�IRUDP�REWLGRV�D��������������H�����R&�SDUDYiULDV�DWLYLGDGHV�PRODLV�GH�WLWkQLR�HP�VROXomR�DTXRVD��YLVDQGR�HVWDEHOHFHU�DV�FRQGLo}HVHPStULFDV� DGHTXDGDV� �DWLYLGDGH�� S+� H� WHPSHUDWXUD�� SDUD� UHGLVVROXomR� GR� GLy[LGR� GHWLWkQLR� DPRUIR� H� D QXFOHDomR� H� FUHVFLPHQWR� GH� UXWLOR�� FRP� PLQLPL]DGD� IRUPDomR� GHDQDWiVLR�� 'LDJUDPDV� S7L�S+� GR� PHVPR� VLVWHPD� QDV� UHIHULGDV� WHPSHUDWXUDV� IRUDP� DVHJXLU� FRQVWUXtGRV� H� SORWDGRV� SDUD� DV� GLIHUHQWHV� IRUPDV� SROLPyUILFDV� GR� 7L2� H� HQWmRXQLILFDGRV�QR�PHVPR�JUiILFR��SDUD�LQWHUSUHWDomR�GR�FRUUHVSRQGHQWH�FDPSR�GH�GRPtQLRGH�HVWDELOLGDGH�GD�IDVH�UXWLOR�H�UHGLVVROXomR�GR�7L2� DPRUIR�$V� ILJXUDV� ��� D� ��� PRVWUDP� RV� GLDJUDPDV� DWLYLGDGH�S+� FRQVWUXtGRV� SDUD� RVLVWHPD� 7L�+�2� SDUD� DV� WHPSHUDWXUDV� DFLPD� FLWDGDV�� D� SDUWLU� GRV� GLDJUDPDV� (K�S+JHUDGRV�FRP�R�SURJUDPD�+6&�
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�7L2���5XWLOR��7L2���5XWLOR��7L2���$QDWiVLR�

�7L2���5XWLOR�
�7L2���$QDWiVLR��7L2���$PRUIR�

S7L� 
���ORJ

�� ��D
�7L

S+

7L�2+�� �DT�7L2+
�� 7L�2+��� +7L2��

$PRUIR��7L2��$QDWiVLR��7L2��5XWLOR��7L2��

)LJXUD������'LDJUDPDV�S7L�S+�GR�VLVWHPD�7L�+�2�D�����R&�SDUD�3R��J�� �����DWP�
������$QiOLVH�GH�7DPDQKRV�GH�3DUWtFXODV�GH�3LJPHQWRV�&RPHUFLDLV

3LJPHQWRV� FRPHUFLDLV� GD� 'X3RQW�� 0LOOHQLXP� H� .URQRV� IRUDP� VXEPHWLGRV� D
GLIUDomR�GH�UDLR�;�H�DQiOLVH�GH�WDPDQKR�GH�SDUWtFXOD�SDUD�FRQILUPDU�RV�SDGU}HV�DGRWDGRV
SHORV�SURGXWRUHV��7RGRV�RV�SLJPHQWRV� WLQKDP�D�HVWUXWXUD�GH� IDVH�FRP������GH� UXWLOR�
2V� SLJPHQWRV� GD� .URQRV� H� GD� 0LOOHQLXP� VmR� REWLGRV� SHOR� SURFHVVR� VXOIDWR� H� R� GD
'X3RQW�SHOR�SURFHVVR�FORUHWR��$QiOLVH�GH�WDPDQKR�GH�SDUWtFXOD� �GD�WLWkQLD� WUDWDGD�FRP
XOWUD�VRP� H� HP� DXWRFODYH� WDPEpP� IRUDP� UHDOL]DGDV�� $� WDEHOD� 9,� H� 9,,� PRVWUDP� RV
UHVXOWDGRV�GDV�DQiOLVHV�UHDOL]DGDV�
7DEHOD�9,�±�&DUDFWHUtVWLFDV�ItVLFDV�GH�SLJPHQWRV�FRPHUFLDLV�3LJPHQWR 'HVLJQDomR

)DVH 'LkPHWURPpGLR��PP�
7HRU����PPP��� 7UDW��VXS�

.URQRV ���� 5XWLOR ���� �� 6L2�
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'X3RQW 5���� 5XWLOR ���� �� $O�2�0LOOHQLXP 7LRQD�5�.% 5XWLOR ���� ��� $O�2��� 6L2��RUJ2EWLGR �����+ 5XWLOR �� �� 1HQKXP7DEHOD�9,,�±�'LVWULEXLomR�GH�WDPDQKR�GH�SDUWtFXODV�GD�WLWkQLD�WUDWDGD�REWLGD�QR�0DOYHUQ�3LJPHQWR FRQGLomR )DVH 'LkPHWURPpGLR��PP�
7HRU����PPP��� 7UDW��VXS�

7LWkQLD RULJLQDO DPRUIR ���� �� QHQKXP7LWkQLD �K�86 DPRUIR ���� �� QHQKXP7LWkQLD ��K�86 DQDWiVLR ���� �� QHQKXP7LWkQLD 0�+ DQDWiVLR ��� �� QHQKXP2V�HQVDLRV�PRVWUDUDP�TXH�RV�DWXDLV�SLJPHQWRV�FRPHUFLDLV�UHTXHUHP�XP�FRQWUROHULJRURVR�GR�WDPDKR�GH�SDUWtFXOD��(YLGHQWHPHQWH�HVVHV�SLJPHQWRV�SDVVDUDP�SHOD�HWDSD�GHPLFURQL]DomR��2�SLJPHQWR�REWLGR�QHVWD�SUHVHQWH�SHVTXLVD�GH�WHVH�HQFRQWUD�VH�QR�HVWDGRDJORPHUDGR��GHFRUUHQWH�GD�FDOFLQDomR�HP�DOWD�WHPSHUDWXUD��QmR�WHQGR�SDVVDGR�SHOD�HWDSDGH� PLFURQL]DomR� QHP� WUDWDPHQWR� VXSHUILFLDO� SDUD� PHOKRUDU� D� GLVSHUVDELOLGDGH� �WDEHOD9,��� -i� D� WDEHOD�9,,� Gi� LQIRUPDo}HV� GR� GLkPHWUR�PpGLR� GH� SDUWtFXOD� GH� WLWkQLD� REWLGDDSyV�WUDWDPHQWR�GH�VRQLILFDomR��86��H�DXWRFODYH�HP�GLJHVWRU�GH�PLFURRQGDV�0�+��
������$QiOLVH�7HUPRGLIHUHQFLDO�GR�'Ly[LGR�GH�7LWkQLR�+LGUDWDGR�

2� WHUPR� DQiOLVH� WpUPLFD� p� IUHTXHQWHPHQWH� XVDGR� SDUD� GHVFUHYHU� WpFQLFDVH[SHULPHQWDLV�DQDOtWLFDV�TXH�LQYHVWLJDP�R�FRPSRUWDPHQWR�GH�XPD�DPRVWUD�FRPR�IXQomRGD� WHPSHUDWXUD�� (P� XPD� DQiOLVH� WpUPLFD� GLIHUHQFLDO� �'7$�� XP� SRUWD� DPRVWUD� pSUHHQFKLGR�FRP�D�DPRVWUD�H�RXWUR�FRP�PDWHULDO� LQHUWH�GH� UHIHUrQFLD� WDO�FRPR�DOXPLQDDOID��$�UHIHUrQFLD�p�XPD�VXEVWkQFLD�LQHUWH�WHUPLFDPHQWH�TXH�H[LEH�QHQKXPD�PXGDQoD�GHIDVH� QD� IDL[D� GH� WHPSHUDWXUD� GR� H[SHULPHQWR�� 7HUPRSDUHV� TXH� VmR� LQVHULGRV� HP� FDGDSRUWD�DPRVWUD��PHGHP�D�GLIHUHQoD�GH�WHPSHUDWXUD�HQWUH�D�DPRVWUD�H�D�UHIHUrQFLD��DVVLPFRPR� D� WHPSHUDWXUD� GR� IRUQR� p� FRQWURODGD� SRU� XP� SURJUDPDGRU� GH� WHPSHUDWXUD�� $WHPSHUDWXUD� GH� DPEDV� DV� DPRVWUDV� TXDQGR� R� IRUQR� IRU� DTXHFLGR� DXPHQWDUmRXQLIRUPHPHQWH��6H�D�DPRVWUD�SDVVDU�SRU�XPD�PXGDQoD�GH�IDVH��HQHUJLD�VHUi�DEVRUYLGD
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�RX�HPLWLGD���H�D�GLIHUHQoD�GH�WHPSHUDWXUD�HQWUH�D�DPRVWUD�H�D�UHIHUrQFLD�VHUi�GHWHFWDGD�$�PtQLPD�GLIHUHQoD�GH�WHPSHUDWXUD�TXH�SRGH�VHU�PHGLGD�SHOR�'7$�p������.HOYLQ�

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

7HPSHUDWXUD� ����R&

9DULD
omR�G

H�7H
PSHU

DWXUD

7HPSHUDWXUD�R&

7L2� KLGUDWDGR�VHP�WUDWDPHQWR7L2� VRQLILFDGR���K�����0�+&O
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$�ILJXUD����WDPEpP�PRVWUD�R�FRPSRUWDPHQWR�GR�SURGXWR�GD�VtQWHVH�KLGURWpUPLFDHP�FDPSR�GH�PLFURRQGDV�XVDQGR�GHVWD�YH]�R�H[SHGLHQWH�GD�SUHFLSLWDomR�KRPRJrQHD�GDVROXomR�GH�IOXRUHWR�GH� WLWDQLOD�FRP�XUpLD�SDUD�SURSLFLDU�D�VXD�KLGUyOLVH��$�KLGUyOLVH�GDXUpLD� HP� WHPSHUDWXUDV� SUy[LPD� D� ���� R&� SHUPLWH� D� JHUDomR� GH� tRQV� 2+� GXUDQWH� RSURFHVVR�GH�SUHFLSLWDomR�GD�VROXomR�2V�UHVXOWDGRV�UHYHODP�TXH�R�SURGXWR�VH�FRQYHUWH�WRWDOPHQWH�D�UXWLOR�D����R&�� UHSUHVHQWDQGR� XP� SHTXHQR� DXPHQWR� QD� FLQpWLFD� GH� WUDQVIRUPDomR� DQDWiVLR�UXWLOR��SRUpP�QDGD�GH�PXLWR�VLJQLILFDWLYR��XPD�YH]�TXH�R�PDWHULDO�FDOFLQDGR��WDQWR����R&�FRPR�����R&�PDQWLYHUDP�D�HVWUXWXUD�GH�DQDWiVLR�
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)LJXUD� ��� ±�3URGXWR� GD� VtQWHVH� KLGURWpUPLFD� HP�PLFURRQGDV� GD� VROXomR� GH� VXOIDWR� GHWLWDQLOD�FRP�H[FHVVR�GH�XUpLD��SUHFLSLWDomR�KRPRJrQHD��$� ILJXUD� ���PRVWUD� D�PLFURJUDILD� GR� SURGXWR� DPRUIR� REWLGR� SHOD� SUHFLSLWDomRKRPRJrQHD� FRP� XUpLD�� 3DUWtFXODV� HVIpULFDV� SRGHP� VHU� REVHUYDGDV� FRP� SHTXHQRVDJORPHUDGRV�� UHYHODQGR� XPD� HVWUXWXUD�PDLV� XQLIRUPH� TXH� DSUHVHQWRX� XPD� FLQpWLFD� GHWUDQVIRUPDomR�DQDWiVLR�UXWLOR�OLJHLUDPHQWH�PHOKRU�
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86�+&O���K86�+&O���K86�+12� ��K86�+&O���K��3URF��6XOIDWR�86�+&O���K86�+12���K86�+�2���K6HP�7UDWDPHQWR

)LJXUD����±�9DULDomR�GD�SHUFHQWDJHP�GH�UXWLOR�HP�IXQomR�GD�WHPSHUDWXUD�GH�FDOFLQDomRSDUD�GLIHUHQWHV�WLSRV�GH�WUDWDPHQWR�GH�VRQLILFDomR�
$� ILJXUD� ��� PRVWUD� D� YDULDomR� QD� SRUFHQWDJHP� GH� UXWLOR� FRP� R� DXPHQWR� GDWHPSHUDWXUD� GH� FDOFLQDomR� SDUD� GLYHUVDV� DPRVWUDV� HVWXGDGDV� H� VXEPHWLGDV� D� GLIHUHQWHVWUDWDPHQWR�FRP�XOWUD�VRP�YDULDQGR�VH�R�WHPSR�GH�VRQLILFDomR�H�FRQFHQWUDoDR�H�QDWXUH]DGD�VROXomR��2V�UHVXOWDGRV�PRVWUDP�FODUDPHQWH�R�LPSDFWR�GR� WUDWDPHQWR�GH�VRQLILFDomRQD�FLQpWLFD�GH�WUDQVIRUPDomR�DQDWiVLR�UXWLOR��(QTXDQWR�PDWHULDLV�TXH�QmR�IRUDP�WUDWDGRVVy� DOFDQoDYDP� D� FRPSOHWD� FRQYHUVmR� SDUD� UXWLOR� SUy[LPR� GH� ����� R&�� PDWHULDLV� TXHIRUDP� VXEPHWLGRV� D� WUDWDPHQWR� GH� VRQLILFDomR� GH� ��� KRUDV�� WLYHUDP� VXD� WD[D� GHWUDQVIRUPDomR� DOWHUDGD� H� VXD� FRPSOHWD� FRQYHUVmR� D� UXWLOR� SUy[LPR� GH� ���� R&�� 2VPDWHULDLV�VXEPHWLGRV�DR�WUDWDPHQWR�GH����KRUDV�H�FDOFLQDGRV�D�����R&�IRUDP�FRQYHUWLGRVD������SDUD� D� IDVH� UXWLOR�� Mi� RV�PDWHULDLV� VRQLILFDGRV� D� ��� KRUDV�� IRUDP�SUDWLFDPHQWHUXWLOL]DGRV� j� WHPSHUDWXUD� DPELHQWH� H� WLYHUDP� D� FRQYHUVmR� FRPSOHWD� D� UXWLOR� DSyVFDOFLQDomR�D�����R&�(VWD� UHSUHVHQWD� D� SULQFLSDO� FRQWULEXLomR� GHVWD� WHVH�� H� UHYHOD� TXH� RWUDWDPHQWR� TXtPLFR�PHFkQLFR� D� TXH� DV� SDUWtFXODV� IRUDP� VXEPHWLGDV� DOWHUDUDPFRPSOHWDPHQWH� D� WH[WXUD� H� D� FLQpWLFD� GD� UHDomR� DOFDQoDQGR� UHVXOWDGRV� QXQFDUHSRUWDGRV�QHP�QD�OLWHUDWXUD�GH�SDWHQWHV�QHP�QD�OLWHUDWXUD�FLHQWtILFD�
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)LJXUD����±�9DULDomR�GR�WDPDQKR�GH�FULVWDOLWR�HP�IXQomR�GD�WHPSHUDWXUD�GH�FDOFLQDomRSDUD�GLIHUHQWHV�WLSRV�GH�VROYHQWHV�XVDGRV�QD�VtQWHVH�KLGURWpUPLFD�HP�PLFURRQGDV�$� ILJXUD����PRVWUD� D� YDULDomR� GR� FUHVFLPHQWR� GR� FULVWDOLWR� FRP�R� DXPHQWR� GDWHPSHUDWXUD�GH�FDOFLQDomR�SDUD�DV�DPRVWUDV�VXEPHWLGDV�D�VtQWHVH�KLGURWpUPLFD�HP�FDPSRGH�PLFURRQGDV�FRP�RV�GLIHUHQWHV�WLSRV�GH�VROXomR�DGRWDGR��2V�UHVXOWDGRV�PRVWUDUDP�TXHD�PHGLGD�TXH�DXPHQWDPRV�D�WHPSHUDWXUD�GH�FDOFLQDomR��R�WDPDQKR�GR�FULVWDOLWR�DXPHQWDH� TXH� R� DXPHQWR� QR� WDPDQKR� GRV� FULVWDOLWRV� p�PDLV� DFHQWXDGR� QDV� WHPSHUDWXUDV�PDLVSUy[LPDV�jTXHOD�GD�FRQYHUVmR�GD�IDVH�
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86���K����0�+&O�86���K��0�+12�86���K��0�+&O86���K����0�+&O3y�2ULJLQDO�,3y�2ULJLQDO�,,3y�2ULJLQDO�,,�86�HP�+�2

)LJXUD����±�9DULDomR�GR�WDPDQKR�GH�FULVWDOLWR�HP�IXQomR�GD�WHPSHUDWXUD�GH�FDOFLQDomRSDUD�GLIHUHQWHV�WLSRV�GH�WUDWDPHQWR�GH�VRQLILFDomR�$�ILJXUD����PRVWUD�R�FRPSRUWDPHQWR�GR�FULVWDOLWR�FRP�D�YDULDomR�GD�WHPSHUDWXUDGH�FDOFLQDomR�SDUD�RV�RXWURV�SyV�XWLOL]DGRV�QHVWH�HVWXGR��LQFOXVLYH�R�WUDWDGRV�FRP�XOWUD�VRP��3RGH�VH�YHULILFDU�TXH�R�FRPSRUWDPHQWR�p�DQiORJR�D� WRGRV�RV�SyV�RX�VHMD��TXDQWRPDLRU�D� WHPSHUDWXUD�GH�FDOFLQDomR�� WDQWR�PDLRU�p�R� FUHVFLPHQWR�GD�SDUWtFXOD�SULPiULD�'D� ILJXUD� ��� SRGH�VH� DLQGD� LQIHULU� TXH� DV� DPRVWUDV� TXH� IRUDP� VRQLILFDGDV� ��� KRUDV� HFDOFLQDGDV� D� ���� R&�� IRUDP� FRQYHUWLGDV� D� ����� GH� UXWLOR� PDQWHQGR� XP� WDPDQKR� GHFULVWDOLWR� GH� ��� QP�� TXH� p� XP�YDORU� ���� LQIHULRU� DR� WDPDQKR� GH� FULVWDOLWR� REWLGR� GDVDPRVWUDV�FDOFLQDGDV�SDUD�D�FRQYHUVmR�GH�����GH�UXWLOR�HP�WHPSHUDWXUDV�PDLV�HOHYDGDV�4XDQGR�R�PDWHULDO� IRL� VRQLILFDGR����KRUDV�H�FRQYHUWLGR�D������GH� UXWLOR� D����� R&��RWDPDQKR�GH�JUmR�HUD����QP������PHQRU��
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������$1È/,6(�'$6�,627(50$6�'(�1,752*Ç1,2
$V�LVRWHUPDV�GH�VRUomR�GH�QLWURJrQLR�GRV�SyV�IRUDP�GHWHUPLQDGDV�SDUD�DYDOLDU�DHVWUXWXUD� GH� SRURV� H� WDPDQKR� PpGLR� GH� SRURV� XVDQGR� R� PpWRGR� GH� %DUUHW�� -R\QHU� H+DOHQGHU� �%-+�� DVVXPLQGR� TXH� RV� SRURV� WHQKDP� D� IRUPD� FLOtQGULFD�� $QiOLVHV� GDVLVRWHUPDV�HP�FDVRV�IDYRUiYHLV��IRUQHFHP�UD]RiYHLV�LQIRUPDo}HV�GD�HVWUXWXUD�GH�SRURV�GHVyOLGRV�SRURVRV>���@��3RUWDQWR��R�SULPHLUR�HVWiJLR�QD�LQWHUSUHWDomR�GH�XPD�LVRWHUPD�GHILVLVVRUomR� p� LGHQWLILFDU� R� WLSR� GH� LVRWHUPD� H� GHVWD� IRUPD� D� QDWXUH]D� GR� SURFHVVR� GHDGVRUomR�� 3DUD� LVVR� p� LQWHUHVVDQWH� HQWUDU� HP� FRQWDWR� FRP� DOJXPDV� LVRWHUPDV� EHPFRQKHFLGD�7RGRV�RV�SyV�DQDOLVDGRV�D�H[FHomR�GR�FDOFLQDGR�D�����R&��iUHD�VXSHUILFLDO�PHQRUTXH� �P��J�� UHYHODUDP� LVRWHUPDV� GR� WLSR� ,9� �IUHTXHQWHPHQWH� HQFRQWUDGDV� FRP� VyOLGRVSRURVRV�H�JpLV�VHFR�GH�y[LGRV��[HURJpLV����FRP�FODUD� LQGLFDomR�GH�ODoR�GH�KLVWHUHVH�GRWLSR�%�>���@��R�TXH�p�XPD�WtSLFD�LQGLFDomR�GH�UHGH�GH�PHVRSRURV��0HVRSRURV�VHJXQGR�DFODVVLILFDomR� RILFLDOPHQWH� DGRWDGD� SHOD� ,QWHUQDWLRQDO� 8QLRQ� RI� 3XUH� DQG� $SSOLHG&KHPLVWU\���,83$&���FRUUHVSRQGH�D�GLkPHWUR�GH�SRURV�FRP�ODUJXUD�PpGLD�GH���DWp���QP� $�ILJXUD����PRVWUD�DV�LVRWHUPDV�GH�ILVLVVRUomR�GH�QLWURJrQLR�SDUD�SyV�GH�WLWkQLD

FRP� H� VHP� WUDWDPHQWR� GH� VRQLILFDomR�� 2V� UHVXOWDGRV� UHYHODP� TXH� WRGRV� RV� SyV
DSUHVHQWDUDP� LVRWHUPDV� FRP� ODoR� GH� KLVWHUHVH� �FRQGHQVDomR� FDSLODU��� FRQILUPDQGR� D
HVWUXWXUD�GH�PHVRSRURV�GDV�DPRVWUDV�HQVDLDGDV�
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WLWkQLD�V��86���DGVRUomR WLWkQLD�V��86���GHVVRUomR WLWkQLD�F��86����K���DGVRUomRWLWkQLD�F��86����K���GHVVRUomR WLWkQLD�F��86����K���DGVRUomR WLWkQLD�F��86����K���GHVVRUomR)LJXUD����±�,VRWHUPDV�GH�DGVRUomR�GD�WLWkQLD�FRP�H�VHP�WUDWDPHQWR�GH�VRQLILFDomR�$�ILJXUD����PRVWUD�DV�LVRWHUPDV�GH�DGVRUomR�GH�QLWURJrQLR�GD�WLWkQLD�VRQLILFDGD���KRUDV�H�FDOFLQDGD�D����������H�����R&�H�FRQYHUWLGD�WRWDOPHQWH�D�UXWLOR��2V�UHVXOWDGRVGDV�LVRWHUPDV�GRV�SyV�GH�WLWkQLD�QD�IDVH�UXWLOR�VmR�H[WUDRUGLQiULRV��UHYHODQGR�TXH�D�IDVHPHWDHVWiYHO�DQDWiVLR�IRL�VXSHUDGD�VHP�FRODSVR�GD�HVWUXWXUD�GH�PHVRSRURV�
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5XWLOR�FDOF�D�����&���DGVRUomR 5XWLOR�FDOF�D�����&���GHVVRUomR 5XWLOR�FDOF�D�����&���DGVRUomR5XWLOR�FDOF�D�����&���GHVVRUomR 5XWLOR�FDOF�D�����&���DGVRUomR 5XWLOR�FDOF�D�����&���GHVVRUomR
)LJXUD������,VRWHUPDV�GH�DGVRUomR�GD�WLWkQLD��UXWLOR��VRQLILFDGD���KRUDV�H�FDOFLQDGDV�D����H�����H�����R&�

2� UXWLOR� REWLGR� GD� FDOFLQDomR� ���� R&� QmR� DSUHVHQWRX� LVRWHUPD� FRP� ODoR� GHKLVWHUHVH� QD� GHVRUomR�� R� TXH� LQGLFD� TXH� QmR� Ki� YROXPH� GH� PHVRSRUR� SUHVHQWH� QRPDWHULDO�$QiOLVH� GH� %-+� SDUD� GLVWULEXLomR� GH� WDPDQKR� GH� SRURV� UHYHODUDP� XP� SLFRSULQFLSDO�FHQWUDGR�QR�YDORU�GH�����QP�VHQGR�HVWH�FRQVLGHUDGR�R�YDORU�PpGLR�GH�GLkPHWURGH�SRUR�

���� 0,&526&23,$� (/(75Ð1,&$� '(� 9$55('85$� '2� 7L2� $17(6� ($3Ï6�$�621,),&$d2�
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$�ILJXUD����PRVWUD�D�PLFURVFRSLD�HOHWU{QLFD�GH�YDUUHGXUD�GR�GLy[LGR�GH�WLWkQLRKLGUDWDGR�DPRUIR��$JORPHUDGRV�OLJHLUDPHQWH�PHQRUHV�TXH���PP�SUHGRPLQDP�HP�JUXSRVIRUPDGRV�SRU�DJORPHUDGRV�PDLRUHV�

)LJXUD����±�0LFURVFRSLD�HOHWU{QLFD�GH�YDUUHGXUD�GR�Sy�RULJLQDO��[������

$�ILJXUD����PRVWUD�D�PLFURVFRSLD�HOHWU{QLFD�GH�YDUUHGXUD�GR�GLy[LGR�GH�WLWkQLRKLGUDWDGR�DPRUIR�FDOFLQDGR�D�����R&��0HVPR�XPD�EDL[D�WHPSHUDWXUD�GH�FDOFLQDomR�Mi�pVXILFLHQWH�SDUD�FRQGX]LU�j�DFHQWXDGD�DJORPHUDomR�
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)LJXUD �� ��0LFURVFRSLD�HOHWU{QLFD�GH�YDUUHGXUD�GR�Sy�FDOFLQDGD D ����R&��[������

$�ILJXUD����PRVWUD�D�PLFURVFRSLD�HOHWU{QLFD�GH�YDUUHGXUD�GR�GLy[LGR�GH�WLWkQLRKLGUDWDGR� DPRUIR� FDOFLQDGR� D� ���� R&�� $� FDOFLQDomR� D� HVWD� WHPSHUDWXUD� DFHQWXD� DLQGDPDLV� D� DJORPHUDomR� GRV� SyV� H� FRQYHUJH� FRP� DV� LQIRUPDo}HV� GH� TXH� D� QXFOHDomR� GRUXWLOR�LQLFLD�VH�QD�LQWHUIDFH�HQWUH�GXDV�SDUWtFXODV�GH�DQDWiVLR�HP�FRQWDWR�
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)LJXUD �� ��0LFURVFRSLD�HOHWU{QLFD�GH�YDUUHGXUD�GR�Sy�FDOFLQDGD D ����R& �[������

$� )LJXUD� ��� PRVWUD� D� PLFURJUDILD� GD� WLWkQLD� FDOFLQDGD� D� ���� R&� 2� QtYHO� GHDJORPHUDomR�p�PDLV�LQWHQVR�PDV��D�HVWUXWXUD�DLQGD�PDQWpP�VH�QD�IDVH�DQDWiVLR�
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)LJXUD �� ��0LFURVFRSLD�HOHWU{QLFD�GH�YDUUHGXUD�GD�WLWkQLD�FDOFLQDGD D ����R& �DQDWiVLR��
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)LJXUD �� ��0LFURVFRSLD�HOHWU{QLFD�GH�YDUUHGXUD�GR�Sy�VRQLILFDGR GXUDQWH ���KRUDV +&O�0��[������
$� ILJXUD� ���PRVWUD� D�PLFURVFRSLD� HOHWU{QLFD� GH� YDUUHGXUD� GR� GLy[LGR� GHWLWkQLR�KLGUDWDGR�DPRUIR�VRQLILFDGR����KRUDV�HP�VROXomR�GH�iFLGR�FORUtGULFR�GH��0�$� ILJXUD� UHYHOD� D� FRPSOHWD� DOWHUDomR� QD� WH[WXUD� GRV� SyV�� IRUPDQGR�VH� XPDYHUGDGHLUD� ³HVSRQMD� GH� 7L2�´� FRPR� FRQVHTXrQFLD� GR� WUDWDPHQWR� TXtPLFR�PHFkQLFR��(VVHV�SyV� IRUDP�FRQYHUWLGRV� FRPSOHWDPHQWH�D�UXWLOR� D� WHPSHUDWXUD�GH����R&�H�UHSUHVHQWD�XPD�GDV�SULQFLSDLV�FRQWULEXLo}HV�GHVWD�7HVH�
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)LJXUD �� ��0LFURVFRSLD� HOHWU{QLFD� GH� YDUUHGXUD� GR� Sy� VRQLILFDGR GXUDQWH ��� KRUDV+12� �0��[������$� ILJXUD� ���PRVWUD� D�PLFURVFRSLD� HOHWU{QLFD� GH� YDUUHGXUD� GR� GLy[LGR� GHWLWkQLR�KLGUDWDGR�DPRUIR� VRQLILFDGR����KRUDV�HP�VROXomR�GH�iFLGR�QtWULFR�GH��0�6LPLODUPHQWH� DRV� SyV� WUDWDGRV� HP� iFLGR� FORUtGULFR�� RV� PDWHULDLV� UHYHODP� XPDWH[WXUD� SRURVD� H� ULFD� HP� GHIHLWRV� TXH� VHUYHP� GH� VtWLRV� GH� QXFOHDomR� SDUD� DIRUPDomR� GH� UXWLOR� GXUDQWH� D� FDOFLQDomR�� (P� FRQVHTXrQFLD� GLVWR� D� DPRVWUD� IRLWDPEpP�FRQYHUWLGD�D� UXWLOR�D����� R&�H� UHSUHVHQWD�D� H[WHQVmR�GD�FRQWULEXLomR�GD7HVH�XVDQGR�RXWUR�DJHQWH�TXtPLFR�
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)LJXUD �� ��0LFURVFRSLD�HOHWU{QLFD�GH�YDUUHGXUD�GR�Sy�VRQLILFDGR GXUDQWH ���KRUDV +&O���0� $� ILJXUD� ���PRVWUD� D�PLFURVFRSLD� HOHWU{QLFD� GH� YDUUHGXUD� GR� GLy[LGR� GHWLWkQLR� KLGUDWDGR� DPRUIR� VRQLILFDGR� ��� KRUDV� HP� VROXomR� GH� iFLGR� FORUtGULFR� GH���0�� 6LPLODUPHQWH� DRV� SyV� WUDWDGRV� HP� WHPSRV� PHQRUHV�� RV� PDWHULDLV� UHYHODPXPD�WH[WXUD�SRURVD� H� ULFD� HP�GHIHLWRV� TXH� VHUYHP�GH� VtWLRV� GH� QXFOHDomR�SDUD� DIRUPDomR� GH� UXWLOR� GXUDQWH� D� FDOFLQDomR�� (P� FRQVHTXrQFLD� GLVWR� D� DPRVWUD� IRLFRQYHUWLGD�FRPSOHWDPHQWH�HP�UXWLOR�D�����R&�H�UHSUHVHQWD�D�SULQFLSDO�FRQWULEXLomRGHVWD�7HVH�
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)LJXUD �� ��0LFURVFRSLD�HOHWU{QLFD�GH�YDUUHGXUD�GR�Sy�VRQLILFDGR GXUDQWH ���KRUDV +&O�0�FDOFLQDGD ����R&��[������$� ILJXUD� ���PRVWUD� D�PLFURVFRSLD� HOHWU{QLFD� GH� YDUUHGXUD� GR� GLy[LGR� GHWLWkQLR�KLGUDWDGR�DPRUIR�VRQLILFDGR����KRUDV�HP�VROXomR�GH�iFLGR�FORUtGULFR�GH��0H�FDOFLQDGD�D�����R&��$�HVWUXWXUD�FULVWDOLQD�GR�PDWHULDO�p������UXWtOLFD��SRUpP��DWH[WXUD� VH� PDQWpP� SRURVD� FRPR� FRQILUPDGR� SHOR� YDORU� GD� iUHD� GH� VXSHUItFLHHVSHFtILFD�GH���P��J��(VWD�UHSUHVHQWD�RXWUD�FRQWULEXLomR�LPSRUWDQWH�GD�7HVH�



���

)LJXUD ��� �� 0LFURVFRSLD� HOHWU{QLFD� GH� YDUUHGXUD� GR� Sy� VRQLILFDGR GXUDQWH ��� KRUDV+12� �0�FDOFLQDGD ����R&��[������$� ILJXUD� ���PRVWUD� D�PLFURVFRSLD� HOHWU{QLFD� GH� YDUUHGXUD� GR� GLy[LGR� GHWLWkQLR�KLGUDWDGR�DPRUIR�VRQLILFDGR����KRUDV�HP�VROXomR�GH�iFLGR�QtWULFR�GH��0�HFDOFLQDGD� D� ���� R&�� $QDORJDPHQWH� DR� PDWHULDO� VRQLILFDGR� ��� KRUDV� HP� iFLGRFORUtGULFR��0�D�IDVH�FULVWDOLQD�p������UXWLOR��H�QLWLGDPHQWH�VH�SHUFHEH�D�HVWUXWXUDSRURVD� GR� UXWLOR�� R� TXH� VLJQLILFD� TXH� D� HVWUXWXUD� SRURVD� IRL� HVWDELOL]DGD� QHVWD�UHSUHVHQWDQGR�XPD�LPSRUWDQWH�FRQWULEXLomR�GD�7HVH�H�LQRYDomR�WHFQROyJLFD�
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)LJXUD �����0LFURVFRSLD�HOHWU{QLFD�GH�YDUUHGXUD�GR�Sy�VRQLILFDGR GXUDQWH ���KRUDV +&O�0�FDOFLQDGD ����R&�$� ILJXUD� ���PRVWUD� D�PLFURVFRSLD� HOHWU{QLFD� GH� YDUUHGXUD� GR� GLy[LGR� GHWLWkQLR� KLGUDWDGR� DPRUIR� VRQLILFDGR� ��� KRUDV� HP� VROXomR� GH� iFLGR� FORUtGULFR� GH���0�H�FDOFLQDGD�D�����R&��$QDORJDPHQWH�DR�PDWHULDO�VRQLILFDGR����KRUDV�HP�iFLGRFORUtGULFR��0�D�IDVH�FULVWDOLQD�p������UXWLOR��SRUpP�Mi� OLJHLUDPHQWH�FRQVROLGDGD�QR�HQWDQWR�PDQWpP�VH�D�HVWUXWXUD�SRURVD��R�TXH�VLJQLILFD�TXH�D�HVWUXWXUD�SRURVDIRL�HVWDELOL]DGD�QHVWD�IDVH����P��J��
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$�ILJXUD����PRVWUD�D�PLFURVFRSLD�HOHWU{QLFD�GH�YDUUHGXUD�GR�GLy[LGR�GH�WLWkQLRKLGUDWDGR�DPRUIR�VRQLILFDGR����KRUDV�HP�VROXomR�GH�iFLGR�QtWULFR�GH��0�H�FDOFLQDGD�D���� R&��2�SURGXWR�QDWXUDOPHQWH� p� D� IDVH� HVWiYHO� UXWLOR�� SRUpP�FRP�D� HVWUXWXUD�PHQRVSRURVD�FRPR�DWHVWDGR�SHOR�PHQRU�YDORU�GD�iUHD�GH� VXSHUItFLH� HVSHFtILFD�TXH� FDLX�SDUD�P��J

)LJXUD������6RQLILFDGD�GXUDQWH����KRUDV�+12� �0�FDOFLQDGD����R&��[�������
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$�ILJXUD����PRVWUD�R�FRQMXQWR�GH�GLIUDWRJUDPDV�GH�UDLRV�;�GD�WLWkQLD�VRQLILFDGD���KRUDV�HP�VROXoDR�iFLGD�GH�+&O����0�H�FDOFLQDGD�HP�WUrV�WHPSHUDWXUDV�GLIHUHQWH�DWp����R&��8P�GLIUDWRJUDPD�GD�WLWkQLD�VHP�WUDWDPHQWR�H�FDOFLQDGD�D�����R&��DQDWiVLR��IRLLQFOXtGR�D�WtWXOR�GH�FRPSDUDomR�
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)LJXUD� ��� �� 'LIUDWRJUDPD� GH� 5DLRV�;� GD� WLWkQLD� VRQLILFDGD� ��� KRUDV� HP� ���0�+&O� HFDOFLQDGDV�HP�GLIHUHQWHV�WHPSHUDWXUDV�
2V� UHVXOWDGRV� VmR� UHYHODGRUHV� H� VXUSUHHQGHQWHV�� 1HVWD� FRQGLomR� REWLYHPRV� DTXDVH� FRPSOHWD� FULVWDOL]DomR� D� UXWLOR� QD� WHPSHUDWXUD� DPELHQWH� R� TXH� SUDWLFDPHQWHHOLPLQD�D�QHFHVVLGDGH�GH�FDOFLQDomR�
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����7e&1,&$�+,'527e50,&$�&219(1&,21$/
$� WLWkQLD� QD� IRUPD� GH� UXWLOR� RIHUHFH� XPD� DWUDWLYD� FRPELQDomR� GH� SURSULHGDGHV

ItVLFDV�TXH�ID]�GHOD�R�PDLV�ODUJDPHQWH�XVDGR�SLJPHQWR�EUDQFR�GR�PHUFDGR�PXQGLDO��2
REMHWLYR�IXQGDPHQWDO�WDQWR�GH�FRQVXPLGRUHV�TXDQWR�SURGXWRUHV�GR�SLJPHQWR�GH�UXWLOR�p
PD[LPL]DU�D�HILFLrQFLD�QR�HVSDOKDPHQWR�GD�OX]�SHOR�SLJPHQWR�HP�XVR��2�DOFDQFH�GHVVH
REMHWLYR� UHTXHU� D� LGHQWLILFDomR� TXDQWLWDWLYD� H� VXEVHTXHQWH� FRQWUROH� GH� IDWRUHV� TXH
LPSDFWDP� D� HILFLrQFLD� GR� HVSDOKDPHQWR� GD� OX]� SRU� SyV� GH� UXWLOR�� (VWD� HILFLrQFLD� QR
HVSDOKDPHQWR�GD�OX]�p�FRQWURODGD�SRU�XP�Q~PHUR�GH�IDWRUHV��LQFOXLQGR�D�GLVWULEXLomR�GR
WDPDQKR�GH�SDUWtFXODV��R�JUDX�GH�DJORPHUDomR�GDV�SDUWtFXODV�H�R�JUDX�GH�LQWHUDomR�yWLFD
HQWUH�SDUWtFXODV�YL]LQKDV�GHQWUR�GH�XPD�PLFURHVWUXWXUD�SLJPHQWDGD��&RP�R�REMHWLYR�GH
FRQWURODU� HVWDV� YDULiYHLV�� D� WpFQLFD� KLGURWpUPLFD� IRL� DYDOLDGD�� SRUTXH� D� QXFOHDomR� H� R
FUHVFLPHQWR�FRQWURODP�WDPDQKR�GH�SDUWtFXOD�H�VXD�GLVWULEXLomR�QRV�SyV�SUHFLSLWDGRV�

'LDJUDPD�GH�HVWDELOLGDGH�SDUD�R�VLVWHPD�KLGURWpUPLFR�LOXVWUDGRV�QDV�ILJXUDV����D��� H[SOLFDP� R� UHVXOWDGR� HPStULFR� GRV� GLYHUVRV� DXWRUHV� QR� VHQWLGR� GH� TXH� D� IDVHWHUPRGLQDPLFDPHQWH� HVWiYHO� GR� GLy[LGR� GH� WLWkQLR� p� R� UXWLOR�� QDV� FRQGLo}HVFRQVLGHUDGDV�� HP� WHPSHUDWXUDV� GH� ���� ����� ���� H� ���� R&�� $FLPD� GD� OLQKD� OLPLWH� GHGRPtQLR�PHWDHVWiYHO�GR�DQDWiVLR�p�R�OXJDU�RQGH�Vy�UXWLOR�SRGHUi�VH�IRUPDU��'HQWUR�GHVWHUHIHULGR� GRPtQLR� GH� PHWDHVWDELOLGDGH� GR� DQDWiVLR�� WDPEpP�� R� UXWLOR� p� D� IDVHWHUPRGLQDPLFDPHQWH�PDLV�HVWiYHO��SRUpP��p�FLWDGR�QD�OLWHUDWXUD�>��@�TXH�FLQHWLFDPHQWHR� DQDWiVLR� p� PXLWR� PDLV� IDYRUHFLGR� GR� TXH� R� UXWLOR�� JDUDQWLQGR� DR� DQDWiVLR� XPDGXUDGRXUD� H[LVWrQFLD� PHWDHVWiYHO�� GH� PRGR� TXH� QRV� XVXDLV� WHPSRV� LQGXVWULDOPHQWHYiOLGRV��KRUDV�GH�SURFHVVDPHQWR���R�DQDWiVLR�p�R�GLy[LGR�GH�WLWkQLR�FULVWDOL]DGR�TXH�VHJHUD�KDELWXDOPHQWH�3RUWDQWR��HP�VH�TXHUHQGR�REWHU�UXWLOR�VHP�DQDWiVLR��WHU�VH�i�TXH�RSHUDU�R�VLVWHPDGH�FULVWDOL]DomR�GHQWUR�GR�GRPtQLR�GH�H[FOXVLYLGDGH�WHUPRGLQkPLFD�FLQpWLFD�GR�UXWLOR�LVWR�p�QD�IDL[D�GH�HVWDELOLGDGH�GR�UXWLOR�DFLPD�GR�GRPtQLR�PHWDHVWiYHO�GR�DQDWiVLR�&HUWDPHQWH��LVWR�p�H�FRQWLQXDUi�VHQGR�XP�JUDQGH�GHVDILR��HP�IXQomR�GR�JUDX�GH�GLOXLomR
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GD�VROXomR��H�SRWHQFLDOPHQWH�EDL[D�WD[D�GH�QXFOHDomR�H�FUHVFLPHQWR�GDV�SDUWtFXODV�GHUXWLOR��$V�ILJXUDV����D����PRVWUDP�DLQGD��R�TXH�VHULD�R�GRPtQLR�GH�PHWDHVWDELOLGDGH�GRGLy[LGR�GH�WLWkQLR�DPRUIR��VH�FLQHWLFDPHQWH��IRVVH�GLItFLO�D�QXFOHDomR�H�FUHVFLPHQWR�GHSDUWtFXODV�GH�DQDWiVLR�H�GH�UXWLOR���LVWR�p��R�GRPtQLR�S7L�S+�FRQWLGR�DEDL[R�GD�OLQKD�PDLVLQIHULRU�GHVVHV�GLDJUDPDV��2�UHIHULGR�GRPtQLR�GH�YLUWXDO�PHWDHVWDELOLGDGH�GR�GLy[LGR�GHWLWkQLR�DPRUIR�p�R�GRPtQLR�QR�TXDO�R�GLy[LGR�GH�WLWkQLR�DPRUIR�YDL�SHUPDQHFHU�GXUDQWHXP�OLPLWDGR�ODSVR�GH�WHPSR�DQWHV�GH�VH�GLVVROYHU�H�GDU�LQtFLR�DR�SURFHVVR�GH�QXFOHDomR�HFUHVFLPHQWR�GH�DQDWiVLR�H�UXWLOR�0XLWR� GHVHMiYHO� VHULD�� QDWXUDOPHQWH�� D� REWHQomR� GLUHWD� GR� UXWLOR� D� SDUWLU� GRGLy[LGR� GH� WLWkQLR� DPRUIR� VHP� SDVVDU� SHOR� DQDWiVLR�� 7RGDYLD�� FRQIRUPH� REVHUYDo}HVH[SHULPHQWDLV� >��@�� UD]}HV� FLQpWLFDV� LPSHGHP� R� DOFDQFH� GHVWH� GHVHMR�� 3RUWDQWR�� DTXHVWmR� p� FKHJDU� R� PDLV� UDSLGDPHQWH� SRVVtYHO� DR� UXWLOR� SDVVDQGR� LQWHUPHGLDULDPHQWHSHOR� DQDWiVLR�� (QWUHWDQWR�� D� WHPSHUDWXUD� p� XP� IDWRU� FLQpWLFR� IXQGDPHQWDO� HP� WRGRV� RVSURFHVVRV�TXtPLFRV� WHUPLFDPHQWH�DWLYDGRV��$�SUHFRQL]DomR�GR�XVR�GH� DXWRFODYHV�SDUDFRQGX]LU� R� SURFHVVR� GH� UXWLOL]DomR� GH� GLy[LGR� GH� WLWkQLR� DPRUIR� WHYH� SRU� EDVH� RFRQKHFLGR�IDWR�GH�TXH�D�VtQWHVH�KLGURWpUPLFD�GH�FHUkPLFDV�FRQVLVWH�QD�SURGXomR�GH�SyVH[WUHPDPHQWH�ILQRV��DQLGURV�H�FULVWDOL]DGRV�HP�WHPSRV�PXLWR�PHQRUHV�TXH�RV�UHTXHULGRVj�WHPSHUDWXUD�DPELHQWH��SRU�SUHFLSLWDomR�HQYHOKHFLPHQWR��$�WpFQLFD�KLGURWpUPLFD�FRQYHQFLRQDO�IRL�H[SORUDGD�QD�LQYHVWLJDomR�SDUDFULVWDOL]DomR�GLUHWD�GH�UXWLOR�QHVWH�HVWXGR��SRUpP�RV�UHVXOWDGRV�QmR�IRUDP�VDWLVIDWyULRV�'LILFXOGDGHV�WpFQLFDV�FRP�SHoDV�GH�UHSRVLomR�SDUD�D�DXWRFODYH�H�SUREOHPDV�GHFRQWDPLQDomR�GD�VROXomR�QR�XVR�GH�FRQFHQWUDomR�DFLPD�GH��0�GH�iFLGR�FORUtGULFR�LQWHUILULUDP�QRV�UHVXOWDGRV�SUHOLPLQDUHV��)RUDP�UHDOL]DGRV�XPD�VpULH�GH�HQVDLRV�QDDXWRFODYH�GD�3DUU�,QVWUXPHQW�&RPSDQ\��FRP�HQVDLRV�GH�DWp����KRUDV�GH�GXUDomR�H����R&�DSUHVHQWDQGR�FRPR�UHVXOWDGRV�VHPSUH�DQDWiVLR��DSHVDU�GR�WHPSR�UD]RiYHO�GH�VtQWHVH�DOpP�GR�TXH�KDYLD�FRQWDPLQDomR�GD�VROXomR�SHOR�GHVJDVWH�GH�SHoDV��]LUF{QLR�H�]LUFDOR\�GD�DXWRFODYH�(QVDLRV�GH�ORQJD�GXUDomR�H�HP�FRQGLo}HV�iFLGDV�VmR�VXJHULGRV�SRU�GLYHUVRVSHVTXLVDGRUHV�SDUD�VtQWHVH�KLGURWpUPLFD�FRQYHQFLRQDO��3RUWDQWR��XP�DVSHFWR�LPSRUWDQWHp�R�GD�LQIOXrQFLD�GR�YDORU�GH�S+�VREUH�D�FLQpWLFD�GD�FULVWDOL]DomR�GR�UXWLOR��XPD�YH]�TXHHP�FRQGLo}HV�QHXWUDV�H�DOFDOLQDV��H[LVWH�D�WHQGrQFLD�GH�DGVRUomR�GH�KLGUR[LODV�jVXSHUItFLH�GDV�SDUWtFXODV�GH�GLy[LGR�GH�WLWkQLR��WHQGHQGR�D�UHWDUGDU�D�FRQWLQXDomR�GD
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FULVWDOL]DomR��(P�FRQGLo}HV�iFLGDV��DV�KLGUR[LODV�DGVRUYLGDV�jV�SDUWtFXODV�GRV�Q~FOHRV�GHUXWLOR�FRPELQDU�VH�tDP�FRP�SUyWRQV�GD�VROXomR�H�OLEHUDULDP�D�VXSHUItFLH�GRV�UHIHULGRVQ~FOHRV�SDUD�DGHVmR�GH�³PROpFXODV´�GH�GLy[LGR�GH�WLWkQLR�D�SDUWLU�GD�VROXomR��'HVWDIRUPD��GHYH�VH�HVSHUDU�TXH�FRQGLo}HV�iFLGDV�SHUPLWDP�XPD�PDLV�IiFLO�UXWLOL]DomR�GHGLy[LGR�GH�WLWkQLR�DPRUIR��,VWR�HVWi�FRQVRDQWH�FRP�REVHUYDo}HV�H[SHULPHQWDLV�>�����@�<DQDJLGD� HW� DO�>���@� UHSRUWDUDP� TXH� R� WUDWDPHQWR� KLGURWpUPLFR� GH� XPDVXVSHQVmR� DPRUID� GH� 7L2��� SUHSDUDGD� GH� DQWHPmR� SHOD� QHXWUDOL]DomR� GR� 7L&O� FRPFDUERQDWR�GH� VyGLR� �1D�&2����0� OHYDYD�j� IRUPDomR�GH�SHTXHQD�TXDQWLGDGH�GH� UXWLOR�(OHV� HQFRQWUDUDP� TXH�+12� H�+&O� DJLDP� FRPR� iFLGR� FDWDOLVDGRUHV��0HVPR� DVVLP� DFULVWDOL]DomR�GHVVDV�SHTXHQDV�IUDo}HV�GH�UXWLOR�Vy�IRL�SRVVtYHO�j�WHPSHUDWXUD�GH�����R&�HWHPSR� DFLPD� GH� GH]� KRUDV�� (VVHV� IDWRV� HUDP� FRQVLVWHQWHV� FRP� RV� REVHUYDGRV� SRU<DQDJLVDZD� H�2YHQVWRQH� >��@�� TXH� UHDOL]DUDP� VtQWHVH� KLGURWpUPLFD� GR�7L2� DPRUIR� D����R&�H�GXUDQWH�FLQFR�KRUDV�QD�SUHVHQoD�GH����0�GH�+&O�TXH�UHVXOWDUDP�QXPD�PLVWXUDGH�DQDWiVLR�H�UXWLOR�$UXQD�HW� DO�>��@� WDPEpP�UHSRUWDUDP�D� VtQWHVH�KLGURWpUPLFD�GH� UXWLOR�GH����QPSURYHQLHQWH� GR� LVRSURSy[LGR� QD� SUHVHQoD� GH� iFLGR� QtWULFR� �S+ ����� VRE� YLJRURVDDJLWDomR� GXUDQWH� R� WUDWDPHQWR� KLGURWpUPLFR�� $GHPDLV�� D� SDWHQWH� -DSRQHVD� >���@UHLQYLQGLFD�D�REWHQomR�GH�UXWLOR�GH�IRUPD�F~ELFD�FRP�WDPDQKR�GH�SDUWtFXOD�PpGLR�GH���QP�SUHSDUDGD�KLGURWHUPLFDPHQWH�GH�XPD�VXVSHQVmR�GH�7L&O� QHXWUDOL]DGR��VXVSHQVR�QDSUHVHQoD� GH� iFLGR� FtWULFR�� (VVHV� WUDEDOKRV� UHFHQWHV� DSRQWDP� SDUD� D� SRVVLELOLGDGH� GHVtQWHVH� GH� DQDWiVLR� H� UXWLOR� QDQRFULVWDOLQR� SHOR� PpWRGR� KLGURWpUPLFR� XVDQGR� 7L2�DPRUIR� FRPR� PDWHULDO� GH� SDUWLGD� H� YiULRV� iFLGRV� FRPR� FDWDOLVDGRUHV�� 3RU� OLPLWDomRWpFQLFD� GD� DXWRFODYH�� QRVVRV� WHVWHV� IRUDP� UHDOL]DGRV� HP� FRQGLo}HV� LQIHULRUHV� GHWHPSHUDWXUD�H�SUHVVmR�jV�VXJHULGDV�SRU�SHVTXLVDGRUHV�DQWHULRUHV�H�LVWR�MXVWLILFD�HP�SDUWH�D�QmR�FULVWDOL]DomR�GLUHWD�GH�SHOR�PHQRV�SHTXHQDV�IUDo}HV�GH�UXWLOR��2XWUR�DVSHFWR�VHULDD� QmR� GLVVROXomR� FRPSOHWD� GR� DQDWiVLR�� ID]HQGR� FRP� TXH� R� DQDWiVLR� UHPDQHVFHQWHVHUYLVVH�GH�VHPHQWH�SDUD�QXFOHDomR�GH�QRYRV�FULVWDLV�GH�DQDWiVLR�
����$1È/,6(�'(�',675,%8,d2�'(�7$0$1+2�'(�3$57Ë&8/$��7(502�',)(5(1&,$/�(�(16$,26�35(/,0,1$5(6�'(�&$/&,1$d2

$QiOLVH�GD�GLVWULEXLomR�GH�WDPDQKR�GH�SDUWtFXODV�GH�SLJPHQWRV�GH�7L2�FRPHUFLDLV��PRVWUDP�XP�FRQWUROH�UtJLGR�QR�WDPDQKR�PpGLR�GHVWDV�SDUWtFXODV�HQWUH�����±
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�����PLFUD��FRQGLomR�yWLPD�GH�WDPDQKR�GH�SDUWtFXOD�SDUD�SLJPHQWRV�GH�7L2� DSOLFiYHLVHP�WLQWDV��ILJXUD����H�WDEHOD�9,���$QiOLVH�GD�GLVWULEXLomR�GH�WDPDQKR�GH�SDUWtFXOD�GDWLWkQLD�WUDWDGD�FRP�XOWUD�VRP�PRVWURX�DOJXPD�FRHUrQFLD�HP�UHODomR�DR�Sy�QmR�WUDWDGR�SRUpP�R�DQDOLVDGRU�GH�SDUWtFXODV�XWLOL]DGR��0DOYHUQ��QmR�UHWUDWD�R�UHDO�DOFDQFH�GRWUDWDPHQWR��YLVWR�TXH�DV�DQiOLVHV�UHIOHWHP�D�GLVWULEXLomR�GH�WDPDQKR�GH�DJORPHUDGRV�HQHVWH�FDVR�HP�TXH�RV�SyV�IRUDP�WUDWDGRV�FRP�XOWUD�VRP�R�QtYHO�GH�DJORPHUDGRV�p�PXLWRHOHYDGR�FRPR�ILFRX�FRPSURYDGR�QD�PLFURVFRSLD�GH�YDUUHGXUD��'XUDQWH�XP�SURFHVVR�HPTXH�SDUWtFXODV�VmR�LUUDGLDGDV�HP�XP�FDPSR�VRQRUR�GH�DOWD�LQWHQVLGDGH��DJORPHUDomR�HGLVSHUVmR�GH�SDUWtFXODV�SRGHP�HVWDU�SUHVHQWHV��6H�RV�DJUHJDGRV�GH�SDUWtFXODV�VmR�PDLRUHVTXH�DV�EROKDV��HQWmR�FRODSVR�DVVLPpWULFR�DFRQWHFHP�H�RV�DJUHJDGRV�VmR�GLVSHUVDGRVSHORV�PLFURMDWRV��RQGDV�GH�FKRTXH�H�IRUoDV�FLVDOKDQWHV��1R�FDVR�HP�TXH�RV�DJUHJDGRV�GHSDUWtFXODV�VmR�PHQRUHV�TXH�DV�EROKDV��HOHV�VmR�DFHOHUDGRV�SHODV�RQGDV�GH�FKRTXH�H�VHDJORPHUDP�>���@��,VWR�SRGHULD�MXVWLILFDU�R�HQRUPH�QtYHO�GH�DJORPHUDomR��DOpP�GR�TXHHVWHV�SyV�QmR�UHFHEHUDP�WUDWDPHQWR�VXSHUILFLDO�$QiOLVH�WHUPRGLIHUHQFLDO�GR�7L2� KLGUDWDGR�VHP�WUDWDPHQWR�GH�VRQLILFDomR��IRLUHDOL]DGD��ILJXUD�����H�UHYHORX�TXH�R�GLy[LGR�GH�WLWkQLR�KLGUDWDGR�FULVWDOL]D�VH�HPDQDWiVLR�D�SDUWLU�GH�����R&��SRUpP��D�WLWkQLD�WUDWDGD�FRP�XOWUD�VRP�QmR�DSUHVHQWRXLQGtFLRV�GH�WUDQVIRUPDomR�GH�IDVH�GH�DPRUIR�SDUD�DQDWiVLR�QHVWD�PHVPD�WHPSHUDWXUD��RTXH�FRPSURYD�TXH�D�WUDQVIRUPDomR�Mi�RFRUUHUD�SHOR�HIHLWR�GD�FDYLWDomR�DF~VWLFD�FRQVROLGDQGR�HVWD�WpFQLFD�FRPR�XP�QRYR�SURFHVVR�GH�FULVWDOL]DomR��-i�D�WUDQVIRUPDomRSROLPyUILFD�GR�DQDWiVLR�D�UXWLOR�p�GH�GLItFLO�LQYHVWLJDomR�SRU�DQiOLVH�WpUPLFD��GHYLGR�DRHIHLWR�H[RWpUPLFR�VHU�LPHQVXUDYHOPHQWH�SHTXHQR�>���@�7UDWDPHQWR� GH� FDOFLQDomR� GR� GLy[LGR� GH� WLWkQLR� KLGUDWDGR� REWLGR� SHOD� URWD� GHH[WUDomR�SRU�VROYHQWH�IRL�HVWXGDGR�SDUD�GHILQLU�D�PHOKRU�FRQGLomR�GH�REWHQomR�GD�IDVHUXWLOR�XVDQGR�D�URWD�WUDGLFLRQDO�GH�FDOFLQDomR�FRPR�D�DGRWDGD�QR�SURFHVVR�VXOIDWR��2VUHVXOWDGRV�GD�GLIUDomR�GH�UDLRV�;�UHYHODUDP�TXH�VRPHQWH�D�SDUWLU�GH�����R&�D�FLQpWLFDGD� UHDomR� GH� WUDQVIRUPDomR� DQDWiVLR�UXWLOR� p� VLJQLILFDWLYD�� VHQGR� TXH� D� FRPSOHWDFRQYHUVmR�RFRUUHX�DSyV���KRUDV�GH� WUDWDPHQWR�FRPR�PRVWUD�D�ILJXUD�����$������R&SUDWLFDPHQWH� ���PLQXWRV� GH� WHPSR� GH� UHVLGrQFLD� VHULDP� VXILFLHQWHV� SDUD� FRQYHUVmRFRPSOHWD� SDUD� D� IDVH� UXWLOR� �ILJXUD� �����$� WHQWDWLYD� GH�PLQLPL]DU� D� WHPSHUDWXUD� GHUXWLOL]DomR�p�LPSRUWDQWH��SRUTXH�R�SLJPHQWR�EUDQFR�GH�7L2� WUDWDGR�HP�WHPSHUDWXUDVPXLWR�HOHYDGDV�GH�FDOFLQDomR�JHUD�XP�FUHVFLPHQWR�H[FHVVLYR�GDV�SDUWLFXODV�SULPiULDV�OLJHLUR�DPDUHODPHQWR�GR�SLJPHQWR�EUDQFR��DOpP�GD�IRUPDomR�GH�GXURV�DJORPHUDGRV
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RULJLQDGRV� SHOD� VLQWHUL]DomR� LQFLSLHQWH�� FULDQGR� GLILFXOGDGHV� DGLFLRQDLV� DR� SURFHVVRSRVWHULRU� GH� PLFURQL]DomR� UHTXHULGR� SDUD� DGHTXDU� DV� SDUWtFXODV� jV� GLPHQV}HVGHVHMiYHLV� SDUD� R� PHOKRU� GHVHPSHQKR� FRPR� SLJPHQWR�� ,VVR� ILFRX� HYLGHQFLDGR� QDPLFURJUDILD�GD�ILJXUD����HP�TXH�YHULILFRX�VH�TXH�SDUWtFXODV�SULPiULDV�SULVPiWLFDV�GHUXWLOR�WLYHUDP�FUHVFLPHQWR�H[FHVVLYR�

����7e&1,&$�+,'527e50,&$�(0�&$032�'(�0,&5221'$6
2V�HVWXGRV�GH�VtQWHVH�KLGURWpUPLFD�HP�FDPSR�GH�PLFURRQGDV�IRUDP�UHDOL]DGRV�HPVLVWHPD�GLJHVWRU�GH�DPRVWUDV�HP�PLFURRQGDV��2�REMHWLYR�IRL�H[SORUDU�R�EHQHItFLR�GHVVDWpFQLFD�XPD�YH]�TXH�D�FLQpWLFD�GDV�UHDo}HV�VmR�DFHOHUDGDV��3RU�PHGLGD�GH�VHJXUDQoD��RGLJHVWRU� XVDGR� QmR� SRVVXL� UHJLVWUR� GH� SUHVVmR� H�RX� WHPSHUDWXUD��� OLPLWRX�VH� R� WHPSRVHPSUH� HP� ��� PLQXWRV� H� SRWrQFLD� GH� ���:� SRU� MXOJDU� VXILFLHQWH� SDUD� DYDOLDU� RVSULPHLURV�UHVXOWDGRV��(P�QHQKXPD�FRQGLomR�D�IDVH�UXWLOR�IRL�HQFRQWUDGD��H�DQDWiVLR�HUD�D~QLFD� IDVH� SUHVHQWH�� VHMD� D� VROXomR� XVDGD� FRQVLVWLQGR� GH�7L2� KLGUDWDGR� H� iJXD� FRPRVROYHQWH��iFLGR� FORUtGULFR��0�RX� VROXomR�GH� IOXRUHWR�GH� WLWDQLOD� FRP�H[FHVVR�GH�XUpLDSDUD�D�SUHFLSLWDomR�KRPRJrQHD�.RPDUQHQL� HW� DO�>��@� FULVWDOL]DUDP� UXWLOR� GH� XPD� VROXomR GH� 7L2&O� GH� IRUPDH[WUHPDPHQWH� UiSLGD� HP� PLFURRQGDV� H� HP� FRQGLo}HV� iFLGDV�� 3DUD� XP� WUDWDPHQWR� GHGXDV�KRUDV� HP� VLVWHPD�GLJHVWRU�GH�PLFURRQGDV� WLSR�0'6������ GD�&(0�&RUSRUDWLRQ�SUHVVmR�Pi[LPD�GH�����SVL�H�FRQFHQWUDomR�GH���D���PRODU�GH�7L2&O��������GH�UXWLOR�HUDDOFDQoDGR�� HQTXDQWR� TXH� SDUD� ��PLQXWRV� GH� WUDWDPHQWR� XPD�PLVWXUD� GHVVDV� IDVHV� HUDHQFRQWUDGR�6LPLODUPHQWH� DR� RFRUULGR� QD� VtQWHVH� KLGURWpUPLFD� FRQYHQFLRQDO� �Vy� D� IDVHDQDWiVLR� HVWHYH�SUHVHQWH��RV� UHVXOWDGRV�GHVWD�7HVH� UHYHODUDP�R�JUDQGH� GHVDILR�TXH� p� DFULVWDOL]DomR� GLUHWD� GH� UXWLOR� SDUWLQGR� GH� KLGUy[LGR� DPRUIR� DR� LQYpV� GH� R[LFORUHWR� GHWLWkQLR��7L2&O���FRPR�REWLGR�SRU�.RPDUQHQL��1RYDPHQWH�UHVWULo}HV�QR�XVR�GR�GLJHVWRUHP� FRQGLo}HV� PDLV� VHYHUDV� GH� SUHVVmR� H� WHPSHUDWXUD�� SURYDYHOPHQWH� OLPLWDUDP� RDOFDQFH�GRV�UHVXOWDGRV�(QWUHWDQWR�� UHVXOWDGRV� GH� DQiOLVH� GH� VXSHUItFLH� HVSHFtILFD� SDUD� R� KLGUy[LGR� GHWLWkQLR� VXEPHWLGR� j� VtQWHVH� KLGURWpUPLFD� HP� FDPSR� GH� PLFURRQGDV� UHYHODUDP� XP
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DXPHQWR� GD� VXSHUItFLH� HVSHFtILFD� GRV� SyV� H� LVWR� HVWi� GH� DFRUGR� RV� UHVXOWDGRV� REWLGRVUHFHQWHPHQWH� SRU� '¶$UULJR� TXH� VLQWHWL]RX� QDQRIDVH� GH� IHUULWDV� FRP� DOWD� iUHD� GHVXSHUItFLH�HVSHFtILFD�HP�SRXFRV�PLQXWRV�>���@�&RPR� PHVPR� SDUD� WHPSRV� PXLWR� SHTXHQRV� GH� VtQWHVH� KLGURWpUPLFD� HPPLFURRQGDV� D� IDVH� DQDWiVLR� HVWDYD� SUHVHQWH� H� FULVWDOL]DGD�� RV� UHVXOWDGRV� FODUDPHQWHLQGLFDP�TXH�R�XVR�GR�FDPSR�GH�PLFURRQGDV�FDWDOLVD�D�FULVWDOL]DomR�GH�IDVHV�LQRUJkQLFDVVRE�FRQGLo}HV�KLGURWpPLFDV�)LFRX� HYLGHQWH� WDPEpP� D� GHVYDQWDJHP� GR� SURFHVVR� KLGURWpUPLFR� TXH� HQYROYHUHODWLYR� DOWR� FXVWR� LQGXVWULDO� GRV� HTXLSDPHQWRV�� D� VHJXUDQoD� UHODFLRQDGD� DRSURFHVVDPHQWR�HP�DOWD�SUHVVmR�H�SRWHQFLDLV�SUREOHPDV�GH�FRUURVmR�D�DOWDV�WHPSHUDWXUDVYLQGRV�GD�SUHVHQoD�GH�PLQHUDOL]DGRUHV� iFLGRV�� SUREOHPDV�HP�TXH� VH� HVWHYH� HQYROYLGRQHVWHV�HVWXGRV�R�DXWRU�GD�SUHVHQWH�WHVH�([LVWLD� D� HVSHFWDWLYD� GRV� SURGXWRV� GHULYDGRV� GD� VtQWHVH� KLGURWpUPLFD� VHUHPWUDQVIRUPDGRV� HP� UXWLOR� HP� WHPSHUDWXUDV� LQIHULRUHV� jV� DSOLFDGDV� LQGXVWULDOPHQWH� RXWHPSR�VLJQLILFDQWHPHQWH�PHQRUHV��R�TXH�Mi�VHULD�XP�DYDQoR�VREUH�R�HVWDGR�GD�WpFQLFD�7RGDYLD�� DSHVDU� GR� DXPHQWR� UD]RiYHO� QR� YDORU� GD� iUHD� GH� VXSHUItFLH� HVSHFtILFD� GRPDWHULDO��LVVR�QmR�IRL�VXILFLHQWH�SDUD�TXH�DXPHQWDVVH�D�WD[D�GH�UHDomR�GD�WUDQVIRUPDomRGH� IDVH� DQDWiVLR�UXWLOR� TXH� SHUPLWLVVH� D� FRQYHUVmR� GH� IDVH� HP� WHPSHUDWXUDV� PHQRUHV�4XDQGR� R� VROYHQWH� SDUD� R� KLGUy[LGR� GH� WLWkQLR� HUD� iJXD��PHVPR�R�PDWHULDO� WHQGR� XPJDQKR�GH�VXSHUItFLH�HVSHFtILFD�GH�����R�PDWHULDO�FDOFLQDGR�D�����R&�HUD�FRPSOHWDPHQWHIDVH� DQDWiVLR�� PRVWUDQGR� TXH� LVRODGDPHQWH� R� DXPHQWR� GD� VXSHUItFLH� HVSHFtILFD� QmRJRYHUQD� D� FLQpWLFD�GH� WUDQVIRUPDomR�GH� IDVH� H� VLP�D�GHQVLGDGH� GH� VtWLRV� GH� QXFOHDomRFRPR� VXJHULGR� SRU� *ULEE� H� %DQILHOG� >��@�� ,VWR� HVWi� FRHUHQWH� FRP� RV� UHVXOWDGRV� GHFDOFLQDomR�REWLGRV�FRP�RV�GRLV�SyV�GH�KLGUy[LGR�GH�WLWkQLR�RULJLQDLV�XVDGRV�QHVWH�HVWXGRGHVLJQDGRV�GH�RULJLQDO���H�RULJLQDO����2�Sy�RULJLQDO���WLQKD�XPD�iUHD�GH�VXSHUItFLH����PDLRU� TXH� D� GR� RULJLQDO� �� GHFRUUHQWH� GDV� FRQGLo}HV� SUHFLSLWDomR�� QR� HQWDQWR�� RV� GRLVPDWHULDLV�Vy�FRQYHUWHP�WRWDOPHQWH�D�UXWLOR�DSyV�FDOFLQDomR�D�����R&��ILJXUD�����4XDQGR� R� VROYHQWH� HUD� XPD� VROXomR� iFLGD� GH� �0� GH� iFLGR� FORUtGULFR�� RFRPSRUWDPHQWR� GR� SURGXWR� IRL� SUDWLFDPHQWH� R�PHVPR� RX� VHMD�� DXPHQWR� GD� VXSHUItFLHHVSHFtILFD�DSyV�D�VtQWHVH�KLGURWpUPLFD��SRUpP��VHP�DXPHQWR�VLJQLILFDWLYR�QD�FLQpWLFD�GHWUDQVIRUPDomR�TXH�MXVWLILFDVVH�XP�WUDWDPHQWR�GHVWH�WLSR��2�SURGXWR�TXDQGR�FDOFLQDGR�D����R&�WHYH�����GH�FRQYHUVmR�D�UXWLOR��&RPR�SDUD�DSOLFDo}HV�GH�SLJPHQWR�p�UHTXHULGR
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TXH�D�IDVH�VHMD�FRPSOHWDPHQWH�FRQYHUWLGD��D�WpFQLFD�FRQWLQXD�H[LJLU�WHPSHUDWXUD�Pi[LPDGH�����R&�SDUD�D�FRPSOHWD�FRQYHUVmR��ILJXUD�����'HQWUH�RV�GLYHUVRV�DJHQWHV�SUHFLSLWDQWHV�PHQFLRQDGRV�QD� OLWHUDWXUD��D�XUpLD� WHPVH� GHVWDFDGR� SRU� SRVVLELOLWDU� D� SUHFLSLWDomR� KRPRJrQHD� >���@�� (P� YLVWD� GLVVR�� DSRVVLELOLGDGH�GH�DSOLFDomR�GD�VtQWHVH�KLGURWpUPLFD�HP�FDPSR�GH�PLFURRQGDV�XWLOL]DQGR�DURWD� GH� SUHFLSLWDomR� KRPRJrQHD� FRP� RV� SURGXWRV� GD� GHFRPSRVLomR� GD� XUpLD� IRLH[SORUDGD��1HVWD�VLWXDomR�R�DJHQWH�SUHFLSLWDQWH�p�GLVWULEXtGR�XQLIRUPHPHQWH�HP�WRGR�RVLVWHPD� GH� UHDomR�� )RL� GHPRQVWUDGR� HP� WUDEDOKRV� DQWHULRUHV� TXH� HVWHV� WLSRV� GHSUHFLSLWDomR� KRPRJrQHD� SURSLFLDP�D� IRUPDomR� GH� SHTXHQRV� DJORPHUDGRV� HVIpULFRV��$H[SHFWDWLYD� HUD� D� REWHQomR� GH� DJUHJDGRV� SRURVRV� H� KRPRJrQHRV� TXH� HYHQWXDOPHQWHSRGHULD�LQIOXHQFLDU�D�WUDQVLomR�DQDWiVLR�UXWLOR�>���@�2V� UHVXOWDGRV� GRV� SyV� REWLGRV� GD� SUHFLSLWDomR� KRPRJrQHD� REWLGRV� D� SDUWLU� GDKLGUyOLVH� GD� XUpLD� HUDP� DPRUIRV� FRQWUDULDQGR� LQLFLDOPHQWH� D� LGpLD� GH� TXH� D� VtQWHVHKLGURWpUPLFD� VHPSUH� UHVXOWD� HP� SURGXWRV� DQLGURV� H� EHP� FULVWDOL]DGRV�� 7RGDYLD� DFDOFLQDomR� GHVWH� PDWHULDO� DSUHVHQWRX� XP� OLJHLUR� DXPHQWR� QD� WD[D� GH� WUDQVIRUPDomRDQDWiVLR�UXWLOR��2V�GLy[LGR�GH� WLWkQLR�REWLGR�SRU�HVWD� URWD� WUDQVIRUPD�VH�SDUD�UXWLOR�HPDOWDV� WHPSHUDWXUDV� �DFLPD� GH� ���� R&��� SRUpP� LQIHULRUHV� jTXHODV� DGRWDQGR�VH� D� VtQWHVHKLGURWpUPLFD�GR�GLy[LGR�GH�WLWkQLR�KLGUDWDGR�HP�FDPSR�GH�PLFURRQGDV�XVDQGR�VH�iJXDRX�+&O�FRPR�VROYHQWH��ILJXUD�����$V� PLFURJUDILDV� REWLGDV� GD� SUHFLSLWDomR� KRPRJrQHD� FRQILUPDP� UHVXOWDGRV� GHRXWURV�SHVTXLVDGRUHV�QD�IRUPDomR�GH�SDUWtFXODV�HVIpULFDV�FRP�GLVWULEXLomR�KRPRJrQHD�HSHTXHQRV�DJORPHUDGRV�
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2� WUDWDPHQWR�TXtPLFR�PHFkQLFR� D�TXH� IRUDP� VXEPHWLGDV� DV� SDUWtFXODV� GH
GLy[LGR� GH� WLWkQLR� KLGUDWDGR� SDUD� DOFDQoDU� PDLRUHV� WD[DV� GH� UHDomR� H� PHQRUHV
WHPSR�GH� LQGXomR�GXUDQWH�R� WUDWDPHQWR�GH�FDOFLQDomR� IRL�D�SULQFLSDO�QRYLGDGH� H
FRQWULEXLomR� GHVWD� 7HVH�� 2� WUDWDPHQWR� GD� VROXomR� FRP� FDPSR� VRQRUR� GH� DOWD
HQHUJLD�DOWHURX�FRPSOHWDPHQWH�D�WH[WXUD�GDV�SDUWtFXODV��D�PRUJRORJLD�VXSHUILFLDO�
SRURVLGDGH�� DOpP� GH� FULDU� XPD� DOWD� FRQFHQWUDomR� GH� GHIHLWRV� QD� VXSHUItFLH� GDV
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SDUWtFXODV��IDYRUHFHQGR�R�SURFHVVR�GH�GLIXVmR�QR�HVWDGR�VyOLGR�TXH�p�R�PHFDQLVPR
SULQFLSDO�HQYROYLGR�QDV�WUDQVIRUPDo}HV�GH�IDVH�QR�HVWDGR�VyOLGR�

2�PDLRU�DOYR�SDUD�SUHSDUDomR�SRU�H[HPSOR��GH�y[LGRV�FDWDOLVDGRUHV��p�SURGX]LUXP�PDWHULDO� PHWDHVWiYHO� H� DOWDPHQWH� GHIHLWXRVR�� $� VXSHUItFLH� GD� PDLRULD� GRV� VyOLGRVFDWDOtWLFRV� WHP� UHJL}HV� PLFURVFySLFD� H� PHVPR� PDFURVFySLFDV� FRP� XPD� YDULHGDGH� GHLPSHUIHLo}HV��$�WpFQLFD�GD�VRQLILFDomR�UHYHODGD�QHVWD�7HVH�RIHUHFH�XP�URWD�DOWHUQDWLYD�DSURGXomR� GH� FULVWDLV� D� EDL[DV� WHPSHUDWXUDV� �VHP� FDOFLQDomR�� H� FRP� DOWD� DWLYLGDGHFDWDOtWLFD�� XPD� YH]� TXH� IDYRUHFH� D� IRUPDomR� GH� GHIHLWRV� H� GH� VtWLRV� SUHIHUHQFLDLV�WRUQDQGR�DV�HVSpFLHV�PDLV�DWLYDV��$V�ILJXUDV����H����FRPSURYDP�HVWD�SRWHQFLDOLGDGHPRVWUDQGR�TXH� IRL�SRVVtYHO� D� FULVWDOL]DomR� �VHP� FDOFLQDomR�� GR�GLy[LGR�GH� WLWkQLRKLGUDWDGR� DPRUIR� DSyV� WUDWDPHQWR�TXtPLFR�PHFkQLFR�GH� VRQLILFDomR� GH� ��� KRUDVHP�PHLR�iFLGR�UHSUHVHQWDQGR�RXWUD�LPSRUWDQWH�FRQWULEXLomR�GHVWD�7HVH�5HDOPHQWH��XPD�YDULHGDGH�GH�PRGLILFDo}HV�QDV�SURSULHGDGHV�GRV�PDWHULDLV�WHPVLGR�DWULEXtGD�SHOR�XVR�GR�XOWUD�VRP�GXUDQWH�DV�VtQWHVHV��0DWHULDLV�SURGX]LGRV�QDSUHVHQoD�GR�XOWUD�VRP�WrP�H[LELGR�PDLRU�iUHD�GH�VXSHUItFLH�HVSHFtILFD�FRPSDUDGR�FRPPDWHULDLV�VLQWHWL]DGRV�GH�PDQHLUD�FRQYHQFLRQDO�FRPR�UHSRUWDGR�SRU�(PHUVRQ�HW�DO�>���@$Wp� RQGH� p� GR� FRQKHFLPHQWR� GR� DXWRU� GD� SUHVHQWH� 7HVH�� D� WRWDOLGDGH� GRVWUDEDOKRV� HQYROYHQGR� D� DSOLFDomR� GD� VtQWHVH� FRP�XOWUD�VRP�� UHODWDP� D� SUHFLSLWDomR� GHXPD� VROXomR� FRQWHQGR� VDLV� PHWiOLFRV� RFRUUHQGR� GHQWUR� GH� XPD� UHJLmR� LUUDGLDGD� FRPXPD�VRQGD�GH�DOWD� LQWHQVLGDGH�XOWUD�V{QLFD�VLPXOWkQHD�D�DGLomR�GR�DJHQWH�SUHFLSLWDQWH�-i� R� SURFHVVR� GHVFULWR� QHVWD�7HVH�� XWLOL]D� R� GLy[LGR� GH� WLWkQLR� KLGUDWDGR� DSyV� WHU� VLGRSUHFLSLWDGR��(VWH�SUHFLSLWDGR� p� HQWmR� VXVSHQVR� HP� VROXomR�� SUHIHUHQFLDOPHQWH� iFLGD�� HVXEPHWLGR� D� LUUDGLDomR� XOWUD�V{QLFD�� UHSUHVHQWDQGR� GHVWD� IRUPD� XP� WUDWDPHQWRWRWDOPHQWH� LQRYDGRU� SDUD� REWHQomR� GH� y[LGRV� FDWDOLVDGRUHV�� 1R� FDVR� GR� GLy[LGR� GHWLWkQLR��HVWHV�y[LGRV�WLYHUDP�D�VXD�FLQpWLFD�GH�WUDQVIRUPDomR�GH�IDVH�DFHOHUDGD��,VWR�WHPXPD� FRQVHTXrQFLD� SUiWLFD� HQRUPH�� XPD� YH]� TXH� SHUPLWH� FRQWURODU� D� WUDQVIRUPDomRDQDWiVLR�UXWLOR�YDULDQGR�D�LQWHQVLGDGH�GR�WUDWDPHQWR�TXtPLFR�PHFkQLFR�H�DEUH�XP�OHTXHGH�DSOLFDo}HV�WDLV�FRPR��PHPEUDQDV�SDUD�SURFHVVRV�GH�VHSDUDomR�GH�OtTXLGRV�H�JDVHV�DDOWDV� WHPSHUDWXUDV�� IRWRFDWDOLVDGRU� SDUD�GHJUDGDomR�GH� FRPSRVWRV�RUJkQLFRV�QR�TXH� VHFRQYHQFLQRX�FKDPDU�GH�SURFHVVR�R[LGDWLYR�DYDQoDGR�>���@�H�FRPR�EDUUHLUD�SDUD�UHMHLWRQXFOHDU�GH�DOWD�DWLYLGDGH��³ZDVWH� IRUP´���$GHOKHOP�HW�DO�� UHSRUWDUDP�TXH�R�GLy[LGR�GHWLWkQLR� WHP� XP� JUDQGH� SRWHQFLDO� FRPR� PDWHULDO� DYDQoDGR� SDUD� HVWDV� DSOLFDo}HV�� (OH
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FRQVLGHURX�TXH�R�SURFHVVR�FUtWLFR�SDUD�D�IRUPDomR�GR�³ZDVWH�IRUP´�p�D�VLQWHUL]DomR��DTXDO� p� IRUWHPHQWH�PHOKRUDGD�SHOD� WUDQVIRUPDomR�GH� IDVH� H� SHOR� SHTXHQR� WDPDQKR� GRVFULVWDOLWRV�� H� GHVWD� IRUPD�RV� HVWXGRV� VREUH� FLQpWLFD� GH� WUDQVIRUPDomR� H� HVWDELOLGDGH� GHIDVH�VmR�H[WUHPDPHQWH�UHOHYDQWHV�>���@�5HVXOWDGRV� REWLGRV� WDPEpP� FRP� D� WpFQLFD� GH� VRQLILFDomR� PRVWUDUDP� XPDHOHYDomR�GD�VXSHUItFLH�HVSHFtILFD�FRPR�YHULILFDGR�QD�ILJXUD�����6DEH�VH�TXH�GLPLQXLQGR�VH�R�WDPDQKR�GH�SDUWtFXOD�SULPiULD�RX�DXPHQWDQGR�VH�D�iUHD�VXSHUILFLDO�GDV�SDUWtFXODV�GH7L2� SRGH�VH� PHOKRUDU� R� VHX� GHVHPSHQKR� QD� PDLRULD� GDV� DSOLFDo}HV�� $� DWLYLGDGHFDWDOtWLFD�� SRU� H[HPSOR�� HP�JUDQGH� H[WHQVmR�� p� GHWHUPLQDGD� SHODV� SURSULHGDGHV� ItVLFDVFRPR�WDPDQKR�GH�SDUWtFXOD��iUHD�VXSHUILFLDO�H�FULVWDOLQLGDGH��'HVGH�TXH��QD�SURGXomR�GH7L2� QDQRFULVWDOLQR��XPD�IUDomR�PDLRU�GH�iWRPRV�HVWmR�QD� VXSHUItFLH�GRV�QDQRFULVWDLV�HVVDV� HVSpFLHV� DSUHVHQWDP� DXPHQWR� GD� iUHD� LQWHUIDFLDO� GLVSRQtYHO� SDUD� FRQWDWR�SURSLFLDQGR�PHOKRU�UHDWLYLGDGH�2V� UHVXOWDGRV� GD� ILJXUD� ��� PRVWUDP� FODUDPHQWH� R� LPSDFWR� GR� WUDWDPHQWR� GHVRQLILFDomR� QD� FLQpWLFD� GH� WUDQVIRUPDomR� DQDWiVLR�UXWLOR�� 2V� PDWHULDLV� VXEPHWLGRV� DRWUDWDPHQWR�GH����KRUDV� H����KRUDV� IRUDP�FRQYHUWLGRV� �����SDUD� D� IDVH� UXWLOR� TXDQGRFDOFLQDGRV� D� ���� R&� H� ���� R&� UHVSHFWLYDPHQWH�� HQTXDQWR� PDWHULDLV� TXH� QmR� IRUDPWUDWDGRV�Vy�DOFDQoDYDP�D�FRPSOHWD�FRQYHUVmR�SDUD�UXWLOR�SUy[LPR�GH������R&��$�WLWkQLDRULXQGD� GH� XPD� VROXomR� GH� VXOIDWR� GH� WLWDQLOD� WDPEpP� IRL� WUDWDGD� FRP� XOWUD�VRP� HPVROXomR� iFLGD� GH� ���0�+&O� SRU� ��� KRUDV�� (VWD� WLWkQLD� WHYH� VXD� FRPSOHWD� FRQYHUVmR� DUXWLOR� D� WHPSHUDWXUD� GH� ���� R&� �ILJXUD� ����� YDOLGDQGR� D� WpFQLFD� SDUD� TXDOTXHU� WLWkQLDSURYHQLHQWH�GH�GLIHUHQWHV�SUHFXUVRUHV�� LQFOXVLYH�R�7L2� REWLGR�SHOR�SURFHVVR� LQGXVWULDOFRPHUFLDO� �SURFHVVR� VXOIDWR��� 0DWHULDLV� TXH� IRUDP� VXEPHWLGRV� D� WUDWDPHQWR� GHVRQLILFDomR� GH� ��� KRUDV�� WLYHUDP� WDPEpP� VXD� WD[D� GH� WUDQVIRUPDomR� DOWHUDGD� H� VXDFRPSOHWD�FRQYHUVmR�SDUD�UXWLOR�SUy[LPR�GH�����R&�$V� PLFURJUDILDV� UHYHODGDV� QHVWH� HVWXGR� IRUDP� PDUFDQWHV� H� PRVWUDUDP�VHFRHUHQWHV�FRP�RV� IHQ{PHQRV�FLQpWLFRV�REWLGRV��$� ILJXUD����PRVWURX�TXH�R�GLy[LGR�GHWLWkQLR�KLGUDWDGR�DPRUIR�VRQLILFDGR����KRUDV�HP�VROXomR�GH�iFLGR�FORUtGULFR�GH��0�WHYHXPD�FRPSOHWD�DOWHUDomR�QD�WH[WXUD�GH�VHXV�SyV��IRUPDQGR�VH�XPD�YHUGDGHLUD�³HVSRQMD�GH7L2�´� FRPR� FRQVHTXrQFLD� GR� WUDWDPHQWR� TXtPLFR�PHFkQLFR�� (VWHV� SyV� IRUDPFRQYHUWLGRV FRPSOHWDPHQWH�SDUD�UXWLOR�D� WHPSHUDWXUD�GH�����R&��(VWH WUDWDPHQWR�DLQGDSHUPLWLX�D�HVWDELOL]DomR�GD�HVWUXWXUD�SRURVD�QD�IDVH�HVWiYHO�UXWLOR�FRPR�FRQILUPDGR�SHORYDORU�GD�iUHD�GH�VXSHUItFLH�HVSHFtILFD�GH���P��J��ILJXUDV����H�ILJXUD�����



���

4XDQGR�RV�SyV�IRUDP�VRQLILFDGRV�SRU����KRUDV�RV�UHVXOWDGRV�FLQpWLFRV�IRUDPPDLV� H[WUDRUGLQiULRV��1HVWD� FRQGLomR�� D� IDVH� UXWLOR� IRL� REWLGD� FRPSOHWDPHQWH� HPWHPSHUDWXUDV�WmR�EDL[DV�TXDQWR�����R&�H�DLQGD�PDQWLQKD�XPD�iUHD�GH�VXSHUItFLHHVSHFtILFD� WmR�DOWD�TXDQWR���P��J��(VWD� UHSUHVHQWD�D�SULQFLSDO� FRQWULEXLomR�GHVWD7HVH�� H� UHYHOD� TXH� R� WUDWDPHQWR� TXtPLFR�PHFkQLFR� DR� TXDO� DV� SDUWtFXODV� IRUDPVXEPHWLGDV�DOWHUDUDP�FRPSOHWDPHQWH�D�WH[WXUD�H�D�FLQpWLFD�GD�UHDomR�DOFDQoDQGRUHVXOWDGRV� QXQFD� UHSRUWDGRV� QHP� QD� OLWHUDWXUD� GH� SDWHQWHV� QHP� QD� OLWHUDWXUDFLHQWtILFD�1D�YHUGDGH��D�VRQLILFDomR�GD�WLWkQLD����KRUDV�SUDWLFDPHQWH�FULVWDOL]D�7L2� D�UXWLORQD�WHPSHUDWXUD�DPELHQWH��ILJXUD������SRUpP��D�FULVWDOL]DomR�p� LQFLSLHQWH�H�DFUHGLWR�TXHVHMD�SURYDYHOPHQWH�GHYLGR�D�UiSLGD�WD[D�GH�DTXHFLPHQWR�UHVIULDPHQWR�HQYROYLGD�GXUDQWHR� FRODSVR� GDV� EROKDV�� KDYHQGR� SRXFR� WHPSR� SDUD� XP� RUGHQDQDPHQWR� FULVWDORJUiILFRPDLV�GHILQLGR�GD�IDVH�UXWLOR�(P�FRQVHTXrQFLD�GHVWD�UXWLOL]DomR�HP�WmR�EDL[DV�WHPSHUDWXUDV��D�XWLOL]DomRGHVWD� WpFQLFD� � UHSUHVHQWD� QD� YHUGDGH� D� HOLPLQDomR� GD� HWDSD� GH� FDOFLQDomR�QHFHVVLWDQGR�DSHQDV�GD�HWDSD�GH�VHFDJHP�j�WHPSHUDWXUD�LQWHUPHGLiULD�GH�����R&�QHFHVViULD� SDUD� GHFRPSRVLomR� H� UHFXSHUDomR� GR� iFLGR� VXOI~ULFR� �FRQWUROHDPELHQWDO��$QiOLVH� GDV� LVRWHUPDV� GH� ILVLVVRUomR� GRV� SyV� GH� WLWkQLD� VRQLILFDGRV� ��� KRUDV� HFRQYHUWLGR� D� UXWLOR� HP� EDL[DV� WHPSHUDWXUDV� GHUDP� LVRWHUPDV� GR� WLSR� ,9� FRP� ODoR� GHKLVWHUHVH� WLSR� %�� HQFRQWUDGDV� IUHTXHQWHPHQWH� HP� VyOLGRV� SRURVRV� FRP� HVWUXWXUD� GHPHVRSRURV� WDLV� FRPR� y[LGRV� LQRUJkQLFRV� H� [HURJpLV�� 2� YROXPH� GH� SRURV� GR� 7L2�VRQLILFDGR�H�GR�UXWLOR�REWLGR�HP�EDL[DV�WHPSHUDWXUDV�IRUDP�VHPSUH�VXSHULRUHV�DRV�SyVRULJLQDLV� �DPRUIR� RX� DQDWiVLR��� PRVWUDQGR� GH� PDQHLUD� LQHTXtYRFD� VHU� SRVVtYHO� XPSURFHVVR�GH�WUDQVIRUPDomR�GH�IDVH�PHWDHVWiYHO�SDUD�HVWiYHO�VHP�FRODSVR�GD�HVWUXWXUD�GHSRURV� �ILJXUDV� ��� H� ����� 3RU� RXWUR� ODGR�� R�7L2� QD� IDVH� UXWLOR� REWLGR� �VHP� WUDWDPHQWRFRP� XOWUD�VRP�� GD� FDOFLQDomR� D� HOHYDGDV� WHPSHUDWXUDV� QmR� DSUHVHQWRX� LVRWHUPDV� FRPODoR� GH� KLVWHUHVH� FODUDPHQWH� GHVHQYROYLGR�� R� TXH� VXJHUH� TXH� R� VLVWHPD� PDFURSRURVRSRGH�VHU�SUHGRPLQDQWH�H�QHQKXP�YROXPH�GH�PHVRSRUR�SRGH�VHU�FDOFXODGR�>�������@�(P� WUDEDOKR� UHFHQWH� ��������.XPDU� HW� DO�>���@� WHQWDUDP� HVWDELOL]DU� D� HVWUXWXUDSRURVD� GD� WLWkQLD� SURPRYHQGR� D� WUDQVIRUPDomR� DQDWiVLR�UXWLOR� SHOD� LQWURGXomR� GHSDUWtFXODV� GH� y[LGR� GH� HVWDQKR� QD� PDWUL]� GD� WLWkQLD� SXUD�� e� YHUGDGH� TXH� R� y[LGR� GHHVWDQKR� DFHOHUD� D� WUDQVIRUPDomR� DQDWiVLR�UXWLOR� SRU� RIHUHFHU� XPD� VXSHUItFLH
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FULVWDORJUiILFD�VLPLODU��D�HVWUXWXUD�FULVWDOLQD�GR�6Q2� p�WHWUDJRQDO�WLSR�UXWLOR��TXH�UHGX]�DHQHUJLD� VXSHUILFLDO� UHTXHULGD� SDUD� WUDQVIRUPDomR�� SRUpP�� R� PHOKRU� UHVXOWDGR� TXHFRQVHJXLUDP�IRL�HVWDELOL]DU�XPD�HVWUXWXUD�SRURVD�FRP���P��J�GH� VXSHUItFLH�HVSHFtILFD�SDUD�XPD�FRQYHUVmR�GH�����GH�UXWLOR�j�WHPSHUDWXUD�GH�����R&��$�FRQYHUVmR�D�������GHUXWLOR� Vy� IRL� � DOFDQoDGD� QD� � WHPSHUDWXUD� GH� ���� R&� H� D� VXSHUItFLH� HVSHFtILFD� QHVWDFRQGLomR� HUD� GH� �P��J�� R� TXH� UHSUHVHQWRX� R� FRODSVR� TXDVH� WRWDO� GD� HVWUXWXUD� SRURVD�.XPDU� HW�� DO� UHODWDUDP� HVVHV� UHVXOWDGRV� FRPR� XP� JUDQGH� VXFHVVR� QD� HVWDELOL]DomR� GDHVWUXWXUD�GH�SRUR�GD�WLWkQLD�H�IUHTXHQWHPHQWH� WHP�VHX� WUDEDOKR�FLWDGR�FRPR�UHIHUrQFLD�1HVWD�SUHVHQWH�7HVH�GH�GRXWRUDGR��R�PDLRU�YDORU�GH�HVWDELOL]DomR�GD�HVWUXWXUD�SRURVD�GDWLWkQLD�QD�IDVH������UXWLOR�IRL�DOFDQoDGR�DSyV�WUDWDPHQWR�GH�VRQLILFDomR�GH����KRUDV�HPVROXomR�GH����0�GH�+&O�H�FDOFLQDomR�D�����R&��1HVWD�VLWXDomR�R�UXWLOR�UHWHYH�D�iUHD�GHVXSHUItFLH� HVSHFtILFD� WmR� DOWD� TXDQWR� ��P��J�� R� TXH� DWHVWD� D� LPSRUWkQFLD� GHVWHUHVXOWDGR�REWLGR�FRPR�XPD�JUDQGH�QRYLGDGH�FLHQWtILFD�H�WHFQROyJLFD��XPD�YH]�TXHPHPEUDQDV� FHUkPLFDV� HVWiYHLV� QD� IDVH� UXWLOR� SRGHUmR� VHU� XVDGDV� VHP� R� FRODSVR� GDHVWUXWXUD� GH� SRUR� TXH� DFRQWHFH� FRP� DV�PHPEUDQDV� GH� DQDWiVLR� TXDQGR� XWLOL]DGDV� HPDOWDV�WHPSHUDWXUDV�SUy[LPD�jTXHOD�GD�WUDQVLomR�DQDWiVLR�UXWLOR�6DEH�VH�TXH�LQGXVWULDOPHQWH�p�GH�JUDQGH�LQWHUHVVH�UHGX]LU�D�WHPSHUDWXUD�Pi[LPDGH� WUDQVIRUPDomR�DQDWiVLR�UXWLOR��$OJXQV�HVWXGRV�VREUH�D� WUDQVIRUPDomR�DQDWiVLR�UXWLORFRP� rQIDVH� VREUH� D� WHPSHUDWXUD� GH� WUDQVIRUPDomR� WrP� VLGR� GLVFXWLGRV� SRUpP�� p� QDOLWHUDWXUD� GH� SDWHQWHV� �8�6�� 3DWHQWHV� ����������� ����������� ����������� ������������������� ����������� ����������� RQGH� UHVLGH� DV� PDLRUHV� LQIRUPDo}HV� VREUH� XVR� GHVHPHQWHV�H�DJHQWHV�FRQGLFLRQDQWHV�RX�SURPRWRUHV�GD�UXWLOL]DomR�XVDGRV�SDUD�FRQWURODU�DFDOFLQDomR�H�RX�UHGX]LU�HVVD�WHPSHUDWXUD�GH�WUDQVIRUPDomR�DQDWiVLR�UXWLOR��PDV��QHQKXPSURFHVVR�UHYHORX�UHVXOWDGRV�WmR�H[SUHVVLYRV�FRPR�R�DOFDQoDGR�QHVWD�7HVH�GH�GRXWRUDGR�2�FLFOR�GH�FDOFLQDomR�QR�SURFHVVR� LQGXVWULDO�GH�REWHQomR�GR�SLJPHQWR�GH�7L2��SURFHVVR� VXOIDWR�� YDULD� JHUDOPHQWH� GH� �� D� ��� KRUDV�� 3RU� FDXVD� GHVWH� ORQJR� FLFOR� GHFDOFLQDomR�� D� GLVWULEXLomR� GR� WDPDQKR� GH� SDUWtFXODV� GR� SLJPHQWR� GH� 7L2� REWLGR� QRSURFHVVR�VXOIDWR�p�WLSLFDPHQWH�PDLRU�TXH�D�GR�7L2� REWLGR�QR�SURFHVVR�FORUHWR��&RP�DLPSOHPHQWDomR�GD�WpFQLFD�UHYHODGD�QHVWD�LQYHQomR��D�GXUDomR�GR�FLFOR�GH�FDOFLQDomR�VHUiPHQRU��IDYRUHFHQGR�D�REWHQomR�GH�SURGXWR�GH�PHOKRU�TXDOLGDGH�H�PDLV�FRPSHWLWLYR�FRPR�UXWLOR�REWLGR�SHOR�SURFHVVR�FORUHWR�$LQGD�FRP�UHODomR� D� WUDQVIRUPDomR� DQDWiVLR�UXWLOR� D� WHPSHUDWXUDV� LQIHULRUHV� jVLQGXVWULDLV�� SRGHPRV� GL]HU� TXH� R� HIHLWR� GR� WDPDQKR� GH� SDUWtFXOD� VmR� FODUDPHQWH
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LPSRUWDQWHV� SDUD� D� FLQpWLFD� GH� WUDQVIRUPDomR� H� HVWDELOLGDGH� GD� IDVH� SDUD� PDWHULDLVQDQRFULVWDOLQRV�� FRPR� p� R� FDVR� GR� 7L2� REWLGR� SHOD� URWD� VRO�JHO� TXH� SRVVXL� D� VXDWUDQVIRUPDomR�SDUD� UXWLOR�SUy[LPR�GH����� R&��9DOH� LQIRUPDU�TXH�RV�PDWHULDLV� REWLGRVSRU� HVWD� WpFQLFD�� SRVVXHP� RV� PHQRUHV� WDPDQKR� GH� SDUWtFXOD� SULPiULD�� TXDVH� VHPSUHLQIHULRUHV� D� ��� QP�� 0XLWR� SURYDYHOPHQWH� WDPDQKRV� GH� SDUWtFXODV� GHVWD� RUGHP�IDYRUHFHP� D� IRUPDomR� GH� Q~FOHRV� HVWiYHLV� GH� UXWLOR� GHYLGR� D� DOWD� HQHUJLD� LQWHUIDFLDO�(QWUHWDQWR��GDGRV�H[SHULPHQWDLV�UHYHODP�XPD�H[WHQVLYD�FRUUHODomR�HQWUH�R�FUHVFLPHQWRGRV� JUmRV� H� D� WUDQVIRUPDomR� GH� IDVH� DQDWiVLR�UXWLOR� QDQRFULVWDOLQR�� $QiOLVHV� GHVVDVUHODo}HV�VXJHUHP�R�Q~PHUR�SRWHQFLDO�GH�VtWLRV�GH�QXFOHDomR�FRPR�R� IDWRU� OLPLWDQWH�QDWD[D� GH� WUDQVIRUPDomR� DQDWiVLR�UXWLOR� HP� EDL[DV� WHPSHUDWXUDV�� 1RV� HVWXGRV� GHVRQLILFDomR� UHDOL]DGRV� QHVWD� 7HVH�� R� WDPDQKR� GDV� SDUWtFXODV� SULPiULDV� WLQKDP� YDORUHVHQWUH� ��� H� ��� QP�� SRUWDQWR�� VXSHULRUHV� DRV� REWLGRV� SHOD� URWD� VRO�JHO�� 7RGDYLD�� DGHQVLGDGH�GH�VtWLRV�DWLYRV�JHUDGRV�SHOR� WUDWDPHQWR�TXtPLFR�PHFkQLFR� IRL�GHWHUPLQDQWHSDUD�R�DXPHQWR�QD�FLQpWLFD�H�UHGXomR�GD�WHPSHUDWXUD�GH�WUDQVLomR��,VWR�HVWi�SOHQDPHQWHHP�FRQVRQkQFLD�FRP�RV�HVWXGRV�H[SHULPHQWDLV�HIHWXDGRV�SRU�*ULEE�H�%DQILHOG�>��@��(OHVUHSRUWDUDP�WDPEpP��TXH�R� WDPDQKR�FUtWLFR�SDUD�HVWDELOL]DomR�GR�Q~FOHR�GH� UXWLOR�p�GDRUGHP� GH� ��� QP�� )OXWXDo}HV� GH� XP� Q~FOHR� GH� UXWLOR� QD� RUGHP� GH� ��� QP� HQWUH� DVSDUWtFXODV�GH�DQDWiVLR�RX�DR�UHGRU�GHVWH�WDPDQKR��UHVXOWDULD�QD�UiSLGD�WUDQVIRUPDomR�GDVSDUWtFXODV�� (VWHV� YDORUHV� HVWmR� FRHUHQWHV� FRP� RV� PHGLGRV� QDV� DPRVWUDV� WUDWDGDV� FRPXOWUD�VRP� H� FDOFLQDGDV� SUy[LPR� D� WHPSHUDWXUD� GH� FRQYHUVmR� D� ����� GH� UXWLOR� TXHSRVVXLDP�SHTXHQD�IUDomR�GH�UXWLOR�FRP�WDPDQKR�GH�FULVWDOLWR�GH����QP�$�WUDQVIRUPDomR�FRPSOHWD�D�UXWLOR�RFRUUH�TXDVH�VLPXOWDQHDPHQWH�FRP�XP�UiSLGRFUHVFLPHQWR�GRV�JUmRV�H�HOLPLQDomR�GD�SRURVLGDGH��$V�ILJXUDV����H����FRQILUPDP�LVWR�3Uy[LPR�D�WUDQVIRUPDomR�GH�IDVH��SULQFLSDOPHQWH�SDUD�RV�PDWHULDLV�TXH�VH�WUDQVIRUPDPHP� HOHYDGDV� WHPSHUDWXUDV�� DV� SDUWtFXODV� Mi� DOFDQoDUDP� XP� FUHVFLPHQWR� DFHQWXDGR� H� DUHGXomR� GD� VXSHUItFLH� HVSHFtILFD� WDPEpP� p� FRQVLGHUiYHO�� $� SULQFLSDO� UD]mR� SDUD� HVVDGUiVWLFD�UHGXomR�GD�SRURVLGDGH�H�iUHD�VXSHUILFLDO�p�TXH�DV�SDUWtFXODV�SULPiULDV�GHQWUR�GHXP�VLVWHPD�PHWDHVWiYHO�SRURVR�FUHVFHP�H�RX�GHQVLILFDP�RX�ID]HP�DPERV�SDUD�UHGX]LU�DHQHUJLD�VXSHUILFLDO�H[LJLGD�SDUD�IRUPDomR�GH�XPD�QRYD�IDVH��'XUDQWH�D�WUDQVIRUPDomR�GHIDVH� RV� iWRPRV� VmR�PXLWR�PyYHLV�SRU� FDXVD�GD� TXHEUD� GDV� OLJDo}HV� H� XP� DXPHQWR� QDVLQWHUL]DomR�p�HVSHUDGR�SUy[LPR�GHVVD�WHPSHUDWXUD�1RV�PDWHULDV�VRQLILFDGRV�H�TXH�WLYHUDP�D�FRQYHUVmR�D�UXWLOR�DQWHFLSDGD�SDUD����R&� RX� ���� R&�� R� FUHVFLPHQWR� GR� FULVWDOLWR� Mi� IRL� LQWHQVR��PHVPR� DVVLP� SRVVLELOLWRX� D
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REWHQomR�GD�IDVH�UXWLOR�FRP�PHQRUHV�WDPDQKR�GH�FULVWDOLWR�������TXH�DTXHOHV�REWLGRV�GDFDOFLQDomR�HP�DOWDV�WHPSHUDWXUDV��$�WLWkQLD�VRQLILFDGD����KRUDV�H�FRQYHUWLGD�D�UXWLOR����R&�WLQKD�XP�WDPDQKR�GH�FULVWDOLWR�GH����QP��YDORU�����PHQRU�TXH�DTXHOHV�REWLGRV�SHORWUDWDPHQWR� FRQYHQFLRQDO� GH� FDOFLQDomR� �ILJXUD� ���� H� FRPSDUiYHLV� DRV� REWLGRV� SRUFULVWDOL]DomR�KLGURWpUPLFD�QD�SDWHQWH�MDSRQHVD�FLWDGD�>���@�&DEH� UHVDOWDU� TXH� R� FUHVFLPHQWR� GRV� FULVWDOLWRV� TXH� RFRUUHP� QDV� DOWDVWHPSHUDWXUDV�QHFHVViULDV�SDUD�LQGX]LU�D�WUDQIRUPDomR�GH�DQDWiVLR�SDUD�UXWLOR�p�XP�HIHLWRLQGHVHMiYHO�SDUD�R�SURFHVVR�GH�WUDQVIRUPDomR�$�FDOFLQDomR�PXLWR�DFLPD�GD�WHPSHUDWXUD�QHFHVViULD�SDUD�WUDQVIRUPDomR�GH�IDVH�VHUYHP�VRPHQWH�SDUD�FUHVFLPHQWR�H[FHVVLYR�GRV�JUmRV��$FUHGLWDPRV�TXH�QHVWHV�FDVRV�DWD[D�GH�UHDomR�p� WmR�DOWD�TXH�D� WUDQIRUPDomR�DFRQWHFH�HP�XP�SHUtRGR�GH� WHPSR�PXLWRSHTXHQR�H�R�UHVWDQWH�GR�WHPSR�VHUYLX�DSHQDV�SDUD�R�FUHVFLPHQWR�GRV�JUmRV��ILJXUDV����H���� &RP�UHODomR�DV�DSOLFDo}HV�GR�GLy[LGR�GH�WLWkQLR�SDUD�SLJPHQWRV��UHLWHUDPRV�TXHDV�UHDo}HV�QR�HVWDGR�VyOLGR��WLSLFDV�GD�FDOFLQDomR�D�HOHYDGDV�WHPSHUDWXUDV�� UHVXOWDP�QDIRUPDomR�GH�DJUHJDGRV��DJORPHUDGRV�GXURV��TXH�UHTXHUHP�XP�SURFHVVR�GH�FRPLQXLomRSDUD� UHGX]LU� R� WDPDQKR� GH� SDUWtFXOD� DWp� GLPHQV}HV�PLFURPpWULFDV�� 3RUpP�� D�PRDJHPSDUD�WDPDQKR�GH�SDUWtFXOD�DEDL[R�GH��PP�p�WHFQLFDPHQWH�GLItFLO��FRQWDPLQD�R�SURGXWR��Hp�LQWHQVLYD�HP�GHPDQGD�GH�HQHUJLD�1RV� ~OWLPRV� DQRV�� R� GHVHQYROYLPHQWR� GRV� SLJPHQWRV� GH� GLy[LGR� GH� WLWkQLRGHVWLQDGRV� D� UHYHVWLPHQWRV� WHP� IRFDGR� GXDV� SULQFLSDLV� FDUDFWHUtVWLFDV�� PHOKRUDU� DGLVSHUVDELOLGDGH� H� DV� SURSULHGDGHV� yWLFDV�� FRPR� R� EULOKR� H� D� RSDFLGDGH�� SHOR� PHOKRUFRQWUROH� GR� WDPDQKR� GH� SDUWtFXOD�� 'HVWD� IRUPD�� R� WDPDQKR� GH� SDUWtFXOD� H� D� VXDGLVWULEXLomR�GHYH�VHU�RWLPL]DGD�SDUD�FRQWULEXLU�FRP�VHX�DOWR�tQGLFH�GH�UHIUDomR��XP�DOWRHVSDOKDPHQWR�GD�OX]�H�GHVWD�IRUPD�RIHUHFHU�XPD�DOWD�UHIOHFWkQFLD�H�RSDFLGDGH�$WUDYpV� GHVWH� QRYR� SURFHGLPHQWR� LQWURGX]LGR� �VRQLILFDomR��� DOpP� GH� UHGX]LU� RWDPDQKR� GDV� SDUWtFXODV� RULJLQiULDV� SHOR� HIHLWR� GD� FDYLWDomR� DF~VWLFD�� D� FDOFLQDomR� HPWHPSHUDWXUDV�PDLV�EDL[DV�JHUD�PHQRU�QtYHO�GH�DJORPHUDGRV�GXUR��GLItFHLV�GH�UHGLVSHUVDU�H�FRQVHTXHQWHPHQWH�PHQRUHV�QHFHVVLGDGHV�SDUD�DGHTXDomR�GR�SLJPHQWR�DR�DOFDQFH�GRWDPDQKR� GH� SDUWtFXOD� SULPiULD� GHVHMiYHO� SDUD� R� PHOKRU� GHVHPSHQKR� FRPR� SLJPHQWR�PLQLPL]DQGR�VH� D� HWDSD� RQHURVD� GH� PRDJHP�� &RPR� R� FRQWUROH� GR� SURFHVVR� GHFDOFLQDomR� p� FUtWLFR� SDUD� REWHQomR� GR� SLJPHQWR� GH� UXWLOR�� D� RWLPL]DomR� GHVWD� WpFQLFDSRGH� OHYDU�D�XPD� WHPSHUDWXUD�GH� FDOFLQDomR�TXH� VHMD�EDL[D� R� VXILFLHQWH� H� R� WHPSR�GH
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SHUPDQrQFLD� QHVVD� PHVPD� WHPSHUDWXUD� VXILFLHQWHPHQWH� SHTXHQR� SDUD� OLPLWDU� RH[FHVVLYR�FUHVFLPHQWR�GH�FULVWDLV��SRVVLELOLWDQGR�D�REWHQomR�GH�UXWLOR�QDQRFULVWLQR�FRPWDPDQKR�GH�JUmRV�DLQGD�PHQRUHV�&RP�UHODomR�DR� WUDWDPHQWR�XOWUD�V{QLFR�GHVHQYROYLGR�QHVWD�7HVH�FDEH� UHVVDOWDUTXH� WRGRV� HVVHV� UHVXOWDGRV� IRUDP�REWLGRV� FRP�XP�EDQKR�XOWUD�V{QLFR�GH� ODERUDWyULR� HQmR� WLYHPRV� D� SUHRFXSDomR� FRP� DV� YDULiYHLV� XOWUD�V{QLFDV� HQYROYLGDV� QHVWD� WpFQLFD�1DWXUDOPHQWH� UHVXOWDGRV� DLQGD� PDLV� HIHWLYRV� SRGHP� VHU� DOFDQoDGR� FRP� D� RWLPL]DomRGHVWHV�SDUkPHWURV��IUHTXrQFLD�H�SRWrQFLD�XOWUD�V{QLFD��3RUWDQWR��p�LPSRUWDQWH�RWLPL]DU�D�HQHUJLD�GH�FDYLWDomR�SDUD�R�FRODSVR�GDV�EROKDV�$� FRPELQDomR� GH� EDL[D� IUHTXrQFLD� H� yWLPD� HQHUJLD� GH� HQWUDGD� OHYD� D� XP� WUDWDPHQWRTXtPLFR�PHFkQLFR�PDLV�HILFLHQWH�
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D��2V� GLDJUDPDV� (K�S+� GHVHQYROYLGRV� QR� SUHVHQWH� WUDEDOKR��PRVWUDP� FODUDPHQWH� DVFRQGLo}HV� SDUD� UHGLVVROXomR� GR� GLy[LGR� GH� WLWkQLR� DPRUIR� H� SDUD� QXFOHDomR� HFUHVFLPHQWR�GH�UXWLOR�HP�FDGD�XPD�GDV�WHPSHUDWXUDV�H[DPLQDGDV�
E��$SHVDU�GR�GLy[LGR�GH�WLWkQLR�VH�FRQYHUWHU�D�UXWLOR�VRPHQWH�DR�UHGRU�GH������R&��RVJUiILFRV� WHUPRGLQkPLFRV� PRVWUDP� TXH� R� UXWLOR� p� D� IDVH� HVWiYHO� WHUPRGLQDPLFDPHQWHPHVPR�j�WHPSHUDWXUD�DPELHQWH�
F��(P�FRQGLo}HV�GH�DXWRFODYH��D�UXWLOL]DomR�GR�DQDWiVLR�HP�VROXomR�iFLGD�GHYHUi� VHUPDLV�UiSLGD��PHUHFHQGR�VHU�PHOKRU�LQYHVWLJDGD��SRUpP�HP�FRQGLo}HV�PDLV�VHYHUDV�
G��1mR�IRL�SRVVtYHO�D�GHWHFomR�GD�WUDQVLomR�DQDWiVLR�UXWLOR�SRU�DQiOLVH�WHUPRGLIHUHQFLDOGHYLGR�j�EDL[D�HQWDOSLD�GH�WUDQVIRUPDomR�
H��$�WUDQVIRUPDomR�DQDWiVLR�UXWLOR�HIHWLYDPHQWH�DFRQWHFH�D�SDUWLU�GH�����R&�H���KRUDVGH�WUDWDPHQWR�QHVWD�WHPSHUDWXUD�VmR�QHFHVViULDV�SDUD�FRPSOHWD�FRQYHUVmR�D�UXWLOR�RXPHLD�KRUD�D������R&�
I�� 2� HIHLWR� GH� XP� WUDWDPHQWR� KLGURWpUPLFR� GR� 7L2� DPRUIR� VREUH� D� VXD� VXEVHTXHQWHUXWLOL]DomR�SRU�FDOFLQDomR�QmR� IRL�VLJQLILFDWLYR�SDUD�DXPHQWDU�D�FLQpWLFD�GD� UHDomR�HUHGX]LU�D�WHPSHUDWXUD�GH�WUDQVIRUPDomR�DQDWiVLR�UXWLOR��DSHVDU�GR�WUDWDPHQWR�FRQGX]LUD�XP�DXPHQWR�UD]RiYHO�QD�VXSHUItFLH�HVSHFtILFD�GRV�SyV�
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5HDo}HV� TXtPLFDV� FLQHWLFDPHQWH� OLPLWDGDV� H� FRP� GLIXVmR� OLPLWDGD� SRGHP� VHU
DFHOHUDGDV�SHOD�DomR�PHFDQR�TXtPLFD�GRV�PLFURMDWRV�H�RQGDV�GH�FKRTXH�HP�XP�FDPSR
VRQRUR� GH� DOWD� LQWHQVLGDGH��6HQGR� DVVLP�� XPD� QRYD� WpFQLFD� IRL� FRQFHELGD� HQYROYHQGR
XP�SUp�WUDWDPHQWR�GH�VRQLILFDomR�DQWHULRU�D�HWDSD�GH�FDOFLQDomR�SDUD�DFHOHUDU�D�FLQpWLFD
GH�WUDQVIRUPDomR�GH�IDVH�DQDWiVLR�UXWLOR��$V�FRQFOXV}HV�H�FRQWULEXLo}HV�GHVWD�LQRYDomR
SDUD�D�7HVH�IRUDP�
J��5HGXomR�GD�WHPSHUDWXUD�SDUD�FRPSOHWD�WUDQVIRUPDomR�DQDWiVLR�UXWLOR�SDUD�����R&RX�DWp�D�HOLPLQDomR�GHVWD�HWDSD�
K��(VWDELOL]DomR�GH�HVWUXWXUD�SRURVD�QD�IDVH�HVWiYHO�UXWLOR�
L��3URFHVVR�VHUYH�FRPR�PpWRGR�SDUD�REWHQomR�GH�VyOLGRV�FRP�HVWUXWXUD�SRURVD�
M��2�PpWRGR�HP�VL�p�XP�SURFHVVR�GH�FULVWDOL]DomR�GD�IDVH�DPRUID�GR�GLy[LGR�GH�WLWkQLR�
O��0pWRGR�SRGH�VHUYLU�SDUD�UHGX]LU�D� WHPSHUDWXUD�GH� WUDQVLomR�GH� IDVH�GH�XP�VLVWHPDPHWDHVWiYHO�SDUD�HVWiYHO�XPD�YH]�TXH�DXPHQWD�D�WD[D�GH�GLIXVmR��SURYDYHOPHQWH�GHYLGRD� FULDomR� GH� GHIHLWRV� H� DXPHQWR� GD� GHQVLGDGH� GH� VtWLRV� DWLYRV�� DOHP�GD� SRURVLGDGH� HVXSHUItFLH�HVSHFtILFD�
P��2�UXWLOR�REWLGR� WHP�XP� WDPDQKR�GH�FULVWDOLWR�DWp�����PHQRU�TXH�R�QmR� WUDWDGR�HFDOFLQDGR�D�HOHYDGDV�WHPSHUDWXUDV�
Q��&RQWUROH�GD�UD]mR�DQDWiVLR�UXWLOR�FRP�LVVR�SRGHQGR�VH�DGHTXDU�R�FDWDOLVDGRU�SDUDFDGD� FLUFXQVWkQFLD� H� FRPSHWLU� FRP� R� FDWDOLVDGRU� SDGUmR� GHJXVVD� 3���� XVDGR� FRPRUHIHUrQFLD�QRV�WUDEDOKRV�FLHQWtILFRV�
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2�FRQWUROH�GD�WUDQVIRUPDomR�DQDWiVLR�UXWLOR�SRGH�DEULU�FDPLQKR�SDUD�D�VHJXLQWHVDSOLFDo}HV�
R��0HPEUDQDV�FHUkPLFDV�QD�IDVH�UXWLOR
S��$SOLFDomR�QD�iUHD�QXFOHDU�FRPR�EDUUHLUD�SDUD�UHMHLWR�QXFOHDU�GH�DOWD�DWLYLGDGH�
T�� $SOLFDomR� FRPR� IRWRFDWDOLVDGRU� VHP� UHTXHUHU� D� SURFHVVRV� PDLV� HODERUDGRV�DSURYHLWDQGR�R�SURFHVVR�LQGXVWULDO�GH�SURGXomR�
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