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$JUDGHoR�D�WRGRV�TXH�DX[LOLDUDP��GLUHWD�RX�LQGLUHWDPHQWH��QR�GHVHQYROYLPHQWR�GHVVH�WUDEDOKR��WRUQDQGR�R�XPD�UHDOLGDGH�DR�FRQWUiULR�GH�XPD�SUHWHQVmR�
(VSHFLDOPHQWH�D�SURIHVVRUD�7HUHVD�%HUQDUGD�/XGHUPLU��SRU�WHU�DFUHGLWDGR�H�FRQILDGR�HP�PLP�GHVGH�R�PRPHQWR�HP�TXH�QRV�FRQKHFHPRV�
$RV�PHXV�LUPmRV�-RHO�GD�6LOYD�H�7DUFLVLR�3LQWR�&DPDUD�SHODV�LQILQGiYHLV�GLVFXVV}HV�DFDGrPLFDV��SHVVRDLV�H�FXOLQiULDV�
&RPR�GLVVH�0D[�3ODQF��¦3DUD�RV�FUHQWHV�'HXV�HVWi�QR�SULQFtSLR�GDV�FRLVDV��3DUD�RV�FLHQWLVWDV�QR�ILQDO�GH�WRGD�UHIOH[mR§�
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(VWD�GLVVHUWDomR�LQYHVWLJD�D�XWLOL]DomR�GH�6LVWHPDV�+tEULGRV� ,QWHOLJHQWHV�QR�VLVWHPD�GH�UHFRQKHFLPHQWR� GH� SDGU}HV� GH� XP� QDUL]� DUWLILFLDO�� 2� WUDEDOKR� HQYROYH� FLQFR� SDUWHV�SULQFLSDLV������DYDOLDomR�GD�EDVH�GH�GDGRV�GH�RGRUHV�D�SDUWLU�GH�XPD�WpFQLFD�HVWDWtVWLFD�PXOWLYDULDGD�� ���� YDOLGDomR� GDV� 5HGHV� 1HXUDLV� FRP� $WUDVRV� QR� 7HPSR� QR�UHFRQKHFLPHQWR�GH�RGRUHV������DYDOLDomR�GD�7UDQVIRUPDGD�GH�:DYHOHWV�FRPR�PpWRGR�GH�SUp�SURFHVVDPHQWR�GH� VLQDLV�GH�RGRUHV� HP�DERUGDJHQV� FRQH[LRQLVWDV�� ���� DYDOLDomR�GH�DERUGDJHQV�KtEULGDV�LQWHOLJHQWHV�SDUD�R�UHFRQKHFLPHQWR�GH�RGRUHV�HP�QDUL]HV�DUWLILFLDLV��H ����R�HVWXGR�GH�FDVR�'XDV� DUTXLWHWXUDV� KtEULGDV� LQWHOLJHQWHV� IRUDP� LQYHVWLJDGDV� HP� GHWDOKHV�� D� UHGH� QHXUR�GLIXVD�)HDWXUH�ZHLJKWHG�'HWHFWRU��TXH�SHUPLWH�D� FODVVLILFDomR�GH�SDGU}HV�� VHOHomR�GRV�DWULEXWRV�PDLV� LPSRUWDQWHV� H� H[WUDomR� GH� UHJUDV� H[SOLFDWLYDV� GD� UHGH�� H� D� UHGH� QHXUR�GLIXVD� (YROYLQJ� )X]]\� 1HXUDO� 1HWZRUNV�� TXH� SRVVLELOLWD� R� DSUHQGL]DGR� RQ�OLQH H�LQFUHPHQWDO�� DOpP� GD� LQVHUomR�� H[WUDomR� H� DJUHJDomR� GH� FRQKHFLPHQWR� HP� VXD�DUTXLWHWXUD�HYROXWLYD�)RUDP�DQDOLVDGRV�VLQDLV�JHUDGRV�SRU�XP�QDUL]�DUWLILFLDO� FRPSRVWR�SRU�XP�FRQMXQWR�GH�RLWR� VHQVRUHV� GH� SROtPHURV� FRQGXWRUHV�� H[SRVWR� D� JDVHV� GHULYDGRV� GR� SHWUyOHR�� $�XWLOL]DomR�GD�7UDQVIRUPDGD�GH�:DYHOHW�PHOKRURX�FRQVLGHUDYHOPHQWH�R�GHVHPSHQKR�GRV�FODVVLILFDGRUHV� FRQH[LRQLVWDV�� 1RV� H[SHULPHQWRV� UHDOL]DGRV�� DV� 5HGHV� 1HXUDLV� FRP�$WUDVRV�QR�7HPSR�REWLYHUDP�XP�HUUR�PpGLR�GH�FODVVLILFDomR�GH��������HQTXDQWR�TXH�DV�5HGHV� 3HUFHSWURQ� 0XOWL�&DPDGDV� REWLYHUDP� XP� HUUR� PpGLR� GH� ������� 'HQWUH� DV�DERUGDJHQV� KLEULGDV� LQYHVWLJDGDV�� D� UHGH� )HDWXUH�ZHLJKWHG� 'HWHFWRU�� REWHYH� XP� HUUR�PpGLR�GH�FODVVLILFDomR�GH��������H�D�UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUNV�REWHYH�XP�HUUR�PpGLR�GH�������QD�FODVVLILFDomR�GRV�RGRUHV�
3DODYUDV�FKDYH��6LVWHPDV�+tEULGRV�,QWHOLJHQWHV��5HFRQKHFLPHQWR�GH�3DGU}HV��1DUL]HV�$UWLILFLDLV��5HGHV�1HXUDLV�$UWLILFLDLV��
� 'LVVHUWDomR�GH�0HVWUDGR�HP�&LrQFLD�GD�&RPSXWDomR��&HQWUR�GH�,QIRUPiWLFD��8QLYHUVLGDGH�)HGHUDO�GH�3HUQDPEXFR��5HFLIH��3(������S����0DUoR�GH������
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$XWKRU��&OHEHU�=DQFKHWWLQ$GYLVHU��'UD��7HUHVD�%HUQDUGD�/XGHUPLU
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7KLV� GLVVHUWDWLRQ� LQYHVWLJDWHV� WKH� XVH� RI� +\EULG� ,QWHOOLJHQW� 6\VWHPV� LQ� WKH� SDWWHUQ�UHFRJQLWLRQ� V\VWHP� RI� DQ� DUWLILFLDO� QRVH�� 7KH� ZRUN� LQYROYHV� ILYH� PDLQ� SDUWV�� ���� DQ�HYDOXDWLRQ�RI� WKH�RGRUV�GDWDEDVH�E\�D�PXOWLYDULDWH�VWDWLVWLFV� WHFKQLTXH������D�YDOLGDWLRQ�RI� WKH�7LPH�'HOD\�1HXUDO�1HWZRUNV� LQ� WKH�RGRUV� UHFRJQLWLRQ�� ����DQ�HYDOXDWLRQ�RI� WKH�:DYHOHW� 7UDQVIRUP� DV SUHSURFHVVLQJ� PHWKRG� RI� RGRUV� VLJQDOV� LQ� WKH� FRQQHFWLRQLVW�DSSURDFKHV�� ����DQ�HYDOXDWLRQ�RI�K\EULG� LQWHOOLJHQW�V\VWHPV�IRU� WKH�RGRU� UHFRJQLWLRQ� LQ�DUWLILFLDO�QRVHV��DQG�����D�FDVH�VWXG\�7ZR� LQWHOOLJHQW� K\EULG� DUFKLWHFWXUHV� KDG� EHHQ� LQYHVWLJDWHG�� WKH� QHXUR�IX]]\� )HDWXUH�ZHLJKWHG� 'HWHFWRU� QHWZRUN�� ZKLFK� DOORZV� WKH� SDWWHUQ� FODVVLILFDWLRQ�� IHDWXUH� VHOHFWLRQ�DQG� UXOH� H[WUDWLRQ� RI� WKH� QHWZRUN�� DQG� WKH� QHXUR�IX]]\� (YROYLQJ� )X]]\� 1HXUDO�1HWZRUNV�� WKDW� HQDEOHV� RQ�OLQH� DQG� LQFUHPHQWDO� OHDUQLQJ�� LQVHUWLRQ�� H[WUDWLRQ DQG�DJJUHJDWLRQ�RI�NQRZOHGJH�LQ�LWV�HYROXWLYH�DUFKLWHFWXUH�7KH�VLJQDOV�JHQHUDWHG�E\�DQ�DUWLILFLDO�QRVH��FRPSRVHG�E\�DQ�DUUD\�RI�HLJKW�FRQGXFWLQJ�SRO\PHU� VHQVRUV�� H[SRVHG� WR� WKH� JDVHV� GHULYHG� IURP� WKH� SHWUROLIHURXV� LQGXVWU\� ZHUH�DQDO\]HG�� 7KH� XVH� RI� WKH� :DYHOHW� 7UDQVIRUP� LPSURYHG� WKH� SHUIRUPDQFH� RI� WKH�FRQQHFWLRQLVW�FODVVLILHUV��,Q�WKH�H[SHULPHQWV��WKH�7LPH�'HOD\�1HXUDO�1HWZRUNV�REWDLQHG�D� PHDQ� FODVVLILFDWLRQ� HUURU� RI� ������� ZKLOH� WKH� 0XOWL�/D\HU� 3HUFHSWURQ� REWDLQHG� DQ�HUURU� RI� ������� ,Q� WKH� LQYHVWLJDWHG� K\EULG� V\VWHPV�� WKH� )HDWXUH�ZHLJKWHG� 'HWHFWRU�REWDLQHG�D�PHDQ�FODVVLILFDWLRQ�HUURU�RI���������7KH�(YROYLQJ�1HXUDO�)X]]\�1HWZRUNV�REWDLQHG�D�PHDQ�FODVVLILFDWLRQ�HUURU�RI�������LQ�WKH�RGRUV�FODVVLILFDWLRQ�
.H\ZRUGV��+\EULG�,QWHOOLJHQW�6\VWHPV��3DWWHUQ�5HFRJQLWLRQ��$UWLILFLDO�1RVHV��$UWLILFLDO�1HXUDO�1HWZRUNV�

� 0DVWHU� RI� 6FLHQFH� GLVVHUWDWLRQ� LQ� &RPSXWHU� 6FLHQFH�� ,QIRUPDWLFV� &HQWHU�� )HGHUDO� 8QLYHUVLW\� RI�3HUQDPEXFR��5HFLIH��3(������S����0DUFK�������



YLL

680·5,2
,QWURGXomR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�����0RWLYDomRBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �����2EMHWLYRV�GD�GLVVHUWDomRBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �����'HVFULomR�GR�WUDEDOKRBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �����2UJDQL]DomR�GD�GLVVHUWDomR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �1DUL]HV�$UWLILFLDLV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�����,QWURGXomR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �����6LVWHPD�VHQVRUBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������6HQVRUHV�GH�DEVRUomRBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������6HPLFRQGXWRUHV�TXLPLFDPHQWH�VHQVtYHLVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ������3Up�SURFHVVDPHQWR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ������6LVWHPDV�GH�UHFRQKHFLPHQWR�GH�SDGU}HV�SDUD�QDUL]HV�DUWLILFLDLVBBBBBBBBBBBBBBB ��������$QiOLVH�GH�)XQomR�'LVFULPLQDQWH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������$QiOLVH�GH�$JUXSDPHQWRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������$QiOLVH�GH�&RPSRQHQWHV�3ULQFLSDLVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������5HGHV�1HXUDLV�$UWLILFLDLVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ������6XPiULR�GR�FDStWXOR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��'HVFULomR�GR�3UREOHPD�H�$QiOLVH�GRV�'DGRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB������$TXLVLomR�GRV�GDGRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ������$QiOLVH�GRV�GDGRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ������6XPiULR�GR�&DStWXORBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��6LVWHPDV�GH�5HFRQKHFLPHQWR�GH�3DGU}HV�SDUD�1DUL]HV�$UWLILFLDLV BBBBBBBBBBBBBBB������$ERUGDJHQV�FRQH[LRQLVWDV�SDUD�UHFRQKHFLPHQWR�GH�SDGU}HV BBBBBBBBBBBBBBBBBB ��������5HGHV�1HXUDLV�3HUFHSWURQ�0XOWL�&DPDGDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������5HGHV�1HXUDLV�FRP�$WUDVRV�QR�7HPSR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
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����$ERUGDJHQV�QHXUDLV�KtEULGDV�SDUD�R�UHFRQKHFLPHQWR�GH�SDGU}HVBBBBBBBBBBBBBB ��������5HGH�)HDWXUH�ZHLJKWHG�'HWHFWRU BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������5HGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ������6XPiULR�GR�FDStWXOR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��0pWRGRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB������3Up�SURFHVVDPHQWR�GRV�GDGRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������'LYLVmR�GR�FRQMXQWR�GH�SDGU}HV�HP�7UHLQDPHQWR��9DOLGDomR�H�7HVWHBBBBBBBBBBBBBBBBBB ��������1RUPDOL]DomRBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������7UDQVIRUPDGD�GH�:DYHOHWV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ������$VSHFWRV�REVHUYDGRVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ������0pWRGRV�GH�FRPSDUDomR�HQWUH�DV�DERUGDJHQV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ������6XPiULR�GR�FDStWXOR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��([SHULPHQWRVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB������([SHULPHQWRV�FRP�D�UHGH�3HUFHSWURQ�0XOWL�&DPDGDV BBBBBBBBBBBBBBBBBBBBBBB ��������'LYLVmR�GR�FRQMXQWR�GH�SDGU}HV�HP�7UHLQDPHQWR��9DOLGDomR�H�7HVWH BBBBBBBBBBBBBBBBBB ��������3Up�SURFHVVDPHQWR�GRV�GDGRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������7RSRORJLD�XWLOL]DGD BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������0HWRGRORJLD�GH�WUHLQDPHQWR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������5HVXOWDGRV�REWLGRVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ������([SHULPHQWRV�FRP�D�5HGH�1HXUDO�FRP�$WUDVRV�QR�7HPSRBBBBBBBBBBBBBBBBBBBB ��������'LYLVmR�GR�FRQMXQWR�GH�SDGU}HV�HP�7UHLQDPHQWR��9DOLGDomR�H�7HVWHBBBBBBBBBBBBBBBBBB ��������3Up�SURFHVVDPHQWRBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������7RSRORJLD�XWLOL]DGD BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������0HWRGRORJLD�GH�WUHLQDPHQWR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������5HVXOWDGRV�REWLGRVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ������([SHULPHQWRV�FRP�D�UHGH�)HDWXUH�ZHLJWKHG�'HWHFWRUBBBBBBBBBBBBBBBBBBBBBBBB ��������'LYLVmR�GR�FRQMXQWR�GH�SDGU}HV�HP�7UHLQDPHQWR��9DOLGDomR�H�7HVWHBBBBBBBBBBBBBBBBBB ��������3Up�SURFHVVDPHQWRBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������7RSRORJLD�XWLOL]DGD BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������0HWRGRORJLD�GH�WUHLQDPHQWR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������5HVXOWDGRV�REWLGRVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ������([SHULPHQWRV�FRP�D�UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUNVBBBBBBBBBBBBBBBBBB ��������'LYLVmR�GR�FRQMXQWR�GH�SDGU}HV�HP�7UHLQDPHQWR��9DOLGDomR�H�7HVWHBBBBBBBBBBBBBBBBBB ��������3Up�SURFHVVDPHQWRBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ������� 7RSRORJLD�XWLOL]DGD BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������0HWRGRORJLD�GH�WUHLQDPHQWR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������5HVXOWDGRV�REWLGRVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ������&RPSDUDomR�HQWUH�DV�DERUGDJHQVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���������5HGH�3HUFHSWURQ�0XOWL�&DPDGDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���������5HGH�1HXUDO�FRP�$WUDVRV�QR�7HPSRBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���������5HGH�)HDWXUH�ZHLJWKHG�'HWHFWRU BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���������5HGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUNV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �������6XPiULR�GR�&DStWXORBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���&RQFOXVmR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�������&RQVLGHUDo}HV�ILQDLV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
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����&RQWULEXLo}HV�GHVWH�WUDEDOKRBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �������3URSRVWD�SDUD�WUDEDOKRV�IXWXURV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���$SrQGLFH�$BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���$SrQGLFH�%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���5HIHUrQFLDV�%LEOLRJUiILFDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���
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)LJXUD������ (VWUXWXUD�EiVLFD�GH�XP�QDUL]�DUWLILFLDO BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��)LJXUD����� &XUYD�WHPSRUDO�IRUPDGD�SHORV�YDORUHV�GH�UHVLVWrQFLD�GR�JiV�%XWDQRBBBBBBBBBBBBBBBBB ��)LJXUD������ 9DULkQFLD�H[SOLFDGD�HP�FDGD�XPD�GDV�FRPSRQHQWHV�SULQFLSDLVBBBBBBBBBBBBBBBBBBBBB ��)LJXUD������ 3URMHomR�GRV�GDGRV�HP�WUrV�FRPSRQHQWHV�SULQFLSDLV BBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��)LJXUD������ &RUUHODomR�HQWUH�RV�VHQVRUHVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��)LJXUD������ ([HPSOR�GH�XPD�UHGH�3HUFHSWURQ�0XOWL�&DPDGDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��)LJXUD������ 0pWRGR�GH�MDQHODPHQWR�SDUD�SURFHVVDPHQWR�WHPSRUDOBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��)LJXUD������ 5HGH�7LPH�'HOD\�1HXUDO�1HWZRUN�SDUD�SURFHVVDPHQWR�WHPSRUDOBBBBBBBBBBBBBBBBBBBB ��)LJXUD������ 0RGHOR�GD�UHGH�)HDWXUH�ZHLJKWHG�'HWHFWRU BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��)LJXUD������ &RPSRUWDPHQWR�HVWUXWXUDO�H�GH�LQWHUFRQH[mR�GR�QHXU{QLR�LBBBBBBBBBBBBBBBBBBBBBBBB ��)LJXUD������ $UTXLWHWXUD�GD�UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN��DGDSWDGR�GH�.DVDERY�������� BBBB ��)LJXUD������ $VVRFLDomR�HQWUH�KLSHU�HVIHUDV�GH�HQWUDGD�H�VDtGD BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��)LJXUD������ 3URFHVVR�GH�DJUHJDomR�H�RWLPL]DomR�GD�DUTXLWHWXUD��DGDSWDGR�GH�.DVDERY��������BBBBB ��)LJXUD������ $JUHJDomR�GH�QRGRV�GH�UHJUDV�HP�XPD�UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUNBBBBBBBBBB ��)LJXUD������ ,OXVWUDomR�GH�FRPR�VmR�FDOFXODGRV�RV�FRHILFLHQWHV�GD�7UDQVIRUPDGD�GH�:DYHOHW BBBBBBB ��)LJXUD������ ·UYRUH�GH�GHFRPSRVLomR�WUDGLFLRQDO�GD�WUDQVIRUPDGD�ZDYHOHW�FRP�VHLV�QtYHLV�GH�GHFRPSRVLomR��DGDSWDGR�GH�>0LVLWL������@�� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��)LJXUD������ 'HFRPSRVLomR�GR�VLQDO��V��QDV�FRPSRQHQWHV�WHUPLQDLV�GD�iUYRUH�GD�)LJXUD���� BBBBBBBB ��)LJXUD������ ·UYRUH�GH�GHFRPSRVLomR�XWLOL]DGD�SDUD�ILOWUDU�R�UXtGR�H�FRPSULPLU�R�VLQDO� BBBBBBBBBBB ��)LJXUD������ 'HFRPSRVLomR�DWp�R�QtYHO����V� �D����G����G����G�� BBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��)LJXUD������ 7UDQVIRUPDGD�:DYHOHW��&RHILFLHQWHV��6LQDLV�H�$SUR[LPDo}HV�BBBBBBBBBBBBBBBBBBBBBB ��)LJXUD������ 3URMHomR�GDV�VDtGDV�REWLGDV�H�GHVHMDGDV�QRV�H[SHULPHQWRV�UHDOL]DGRV�FRP�D�3DUWLomR�� B ��)LJXUD������ $SOLFDomR�GD�WpFQLFD�GH�SRGD�QRV�H[SHULPHQWRV�FRP�D�3DUWLomR��BBBBBBBBBBBBBBBBBB ���)LJXUD������ 9LVXDOL]DomR�GRV�SDGU}HV�H�VHXV�UHVSHFWLYRV�QRGRV�GH�UHJUDV��HVSDoR�RULJLQDOBBBBBBBB ���)LJXUD������ 9LVXDOL]DomR�GRV�SDGU}HV�H�VHXV�UHVSHFWLYRV�QRGRV�GH�UHJUDV��HVSDoR�3&$BBBBBBBBBBB ���)LJXUD�$���� ([HPSOR�GD�H[WUDomR�GRV�FRPSRQHQWHV�SULQFLSDLV�>'DQLHOV������@BBBBBBBBBBBBBBBBB ���)LJXUD�%���� 7HVWH�GH�KLSyWHVH�ELODWHUDOBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���)LJXUD�%���� 7HVWH�GH�KLSyWHVH�XQLODWHUDO�j�HVTXHUGD BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���)LJXUD�%���� 7HVWH�GH�KLSyWHVH�XQLODWHUDO�j�GLUHLWD BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���)LJXUD�%���� 'LVWULEXLomR�W�GH�6WXGHQWBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���



[L

/,67$�'(�7$%(/$6
7DEHOD������ 'HVFULomR�GRV�VHQVRUHV�XWLOL]DGRV�QR�QDUL]�DUWLILFLDO BBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOD������ ([HPSOR�GH�DTXLVLomR�GRV�GDGRV�SDUD�R�JiV�%XWDQRBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOD������ 9DULkQFLD�GHVFULWD�SHODV�&RPSRQHQWHV�3ULQFLSDLV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOD������ 3HVR�GH�FDGD�YDULiYHO�QDV�&RPSRQHQWHV�3ULQFLSDLV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOD������ 0/3�� 0pGLD�H�GHVYLR�SDGUmR�SDUD�3DUWLomR��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOD������ 0/3�� 0pGLD�H�GHVYLR�SDGUmR�SDUD�3DUWLomR��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOD������ 0/3�� 0pGLD�H�GHVYLR�SDGUmR�SDUD�SDUWLomR��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOD������ 0/3�FRP�:DYHOHW�� 0pGLD�H�GHVYLR�SDGUmR�SDUD�D�3DUWLomR��BBBBBBBBBBBBBBBBBBBBBB ��7DEHOD������ 0/3�FRP�:DYHOHW�� 0pGLD�H�GHVYLR�SDGUmR�SDUD�D�3DUWLomR��BBBBBBBBBBBBBBBBBBBBBB ��7DEHOD������ 0/3�FRP�:DYHOHW�� 0pGLD�H�GHVYLR�SDGUmR�SDUD�D�3DUWLomR��� BBBBBBBBBBBBBBBBBBBBB ��7DEHOD������ (VWDWtVWLFD�GR�WHVWH�HPSDUHOKDGR�W�GH�6WXGHQWBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOD������ 7'11�� 0pGLD�H�GHVYLR�SDGUmR�SDUD�D�3DUWLomR�� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOD������ 7'11�� 0pGLD�H�GHVYLR�SDGUmR�SDUD�D�3DUWLomR�� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOD������� 7'11�� 0pGLD�H�GHVYLR�SDGUmR�SDUD�D�3DUWLomR�� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOD������� 7'11�FRP�:DYHOHW�� 0pGLD�H�GHVYLR�SDGUmR�SDUD�D�3DUWLomR�� BBBBBBBBBBBBBBBBBBB ��7DEHOD������� 7'11�FRP�:DYHOHW�� 0pGLD�H�GHVYLR�SDGUmR�SDUD�D�3DUWLomR�� BBBBBBBBBBBBBBBBBBB ��7DEHOD������� 7'11�FRP�:DYHOHW�� 0pGLD�H�GHVYLR�SDGUmR�SDUD�D�3DUWLomR�� BBBBBBBBBBBBBBBBBBB ��7DEHOD������� (VWDWtVWLFD�GR�WHVWH�HPSDUHOKDGR�W�GH�6WXGHQWBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOD������� 0pGLD�H�GHVYLR�SDGUmR�GRV�UHVXOWDGRV�REWLGRV�FRP�D�UHGH�)HDWXUH�ZHLJWKHG�'HWHFWRUBB ��7DEHOD������� 0pGLDV�GRV�YDORUHV�ILQDLV�SDUD�DV�FRQH[}HV�GH�PHPyULD BBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOD������� 0pGLDV�GRV�YDORUHV�ILQDLV�SDUD�DV�FRQH[}HV�GH�SHVRVBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOD������� 5HVXOWDGRV�GD�UHGH�)HDWXUH�ZHLJWKHG�'HWHFWRU�QD�FODVVLILFDomR�GH�VLQDLV�GH�RGRUHVBBBB ��7DEHOD������� &RPSDUDomR�GRV�UHVXOWDGRV�GD�VHOHomR�GH�DWULEXWRVBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOD������� (VWDWtVWLFD�GR�WHVWH�HPSDUHOKDGR�W�GH�6WXGHQWBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOD������� 5HVXOWDGRV�GD�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN�¤ VLPXODomR�� BBBBBBBBBBBBBBBBBBBBB ��7DEHOD������� 5HVXOWDGRV�GD�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN�¤ VLPXODomR�� BBBBBBBBBBBBBBBBBBBBB ��7DEHOD������� 5HVXOWDGRV�GD�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN�¤ VLPXODomR�� BBBBBBBBBBBBBBBBBBBB ���7DEHOD������� 5HVXOWDGRV�GD�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN�¤ VLPXODomR�� BBBBBBBBBBBBBBBBBBBB ���7DEHOD������� 0HOKRUHV�UHVXOWDGRV�REWLGRV�SHORV�PRGHORV�LQYHVWLJDGRV BBBBBBBBBBBBBBBBBBBBBBBB ���7DEHOD������� &RPSDUDomR�HQWUH�RV�FODVVLILFDGRUHV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���7DEHOD�%���� 7LSRV�GH�WHVWH�GH�KLSyWHVH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���7DEHOD�%���� 7LSRV�GH�HUURV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
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(VWH� FDStWXOR� DSUHVHQWD� D� PRWLYDomR� GHVWD� GLVVHUWDomR�� DQDOLVDQGR�DVSHFWRV� LQHUHQWHV� DR� SURFHVVR� GH� UHFRQKHFLPHQWR� GH� RGRUHV� HP�QDUL]HV� DUWLILFLDLV�� $� VHomR� ���� H[S}H� EUHYHPHQWH� R� SUREOHPD� GH�UHFRQKHFLPHQWR�GH�RGRUHV��R�TXDO�VHUi�DSURIXQGDGR�QD�GLVVHUWDomR��$�VHomR�����GHPDUFD�RV�REMHWLYRV�GHVWH�WUDEDOKR��$�VHomR�����FRQWpP�XPD� VXFLQWD� GHVFULomR� GR� WUDEDOKR� UHDOL]DGR� QD� GLVVHUWDomR�� (� D�VHomR�����IRUQHFH�XPD�YLVmR�GRV�FDStWXORV�GD�GLVVHUWDomR�

��� 0RWLYDomR
$� EXVFD� SRU� GLVSRVLWLYRV� DUWLILFLDLV� TXH� DSUHVHQWHP� DOJXP� WLSR� GH� FRPSRUWDPHQWR�LQWHOLJHQWH�� VLPLODU� DR� H[LELGR� SRU� PXLWRV� RUJDQLVPRV� ELROyJLFRV�� VHPSUH� IDVFLQRX� D�FLrQFLD��1D�SHVTXLVD�SRU�VLVWHPDV�TXH�SRVVDP�H[LELU�FDUDFWHUtVWLFDV�ELROyJLFDV��XPD�GDV�PDLV� LQWHQVDV� EDWDOKDV� TXH� R� KRPHP� WHP� WUDYDGR� HP� VHX� SURJUHVVR� FLHQWtILFR� H�WHFQROyJLFR� p� WHQWDU� UHSURGX]LU� IXQo}HV� GRV� yUJmRV� GRV� VHQWLGRV� KXPDQRV�� FRP� R�REMHWLYR�GH�FULDU�GLVSRVLWLYRV�HOHWU{QLFRV�DSWRV�D� VXEVWLWXLU�� VLPXODU�� DXPHQWDU�R�SRGHU�RX�HVWHQGHU�RV�VHQWLGRV�KXPDQRV�DOpP�GH�VHXV�OLPLWHV�QDWXUDLV�

$�SDUWLU�GH�SHVTXLVDV�UHDOL]DGDV�FRP�RV�yUJmRV�VHQVRULDLV�KXPDQRV�IRL�SRVVtYHO�FRQVWUXLU� DSDUHOKRV� TXH�� HPERUD� FRP� DV� GHYLGDV� OLPLWDo}HV�� UHSURGX]DP� R�FRPSRUWDPHQWR�GH�DOJXQV�VHQWLGRV�FRPR�R�RXYLGR��R�PLFURIRQH���D�YLVmR��D�FkPHUD��H�R�WDWR��VHQVRUHV�GH�SUHVVmR�H�FDORU���$OpP�GR�GHVHQYROYLPHQWR�GH�RXWURV�GLVSRVLWLYRV�TXH�
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GHVHPSHQKDP�IXQo}HV�GLIHUHQWHV�GDV�GRV�yUJmRV�VHQVRULDLV��PDV�TXH�HVWmR�UHODFLRQDGDV�FRP�HOHV��FRPR�D�WHOHYLVmR�H�R�DOWR�IDODQWH�

1R�HQWDQWR�GRLV�yUJmRV�GRV�VHQWLGRV��R�SDODGDU�H�R�ROIDWR�ILFDUDP�GXUDQWH�PXLWR�WHPSR�HVTXHFLGRV��SHUDQWH�R�SURJUHVVR�FLHQWtILFR�REWLGR�QD�SHVTXLVD�GRV�GHPDLV�yUJmRV�VHQVRULDLV��(VWD�RPLVVmR��HP�HVSHFLDO�GR�VLVWHPD�ROIDWLYR��VH�GHYH�MXVWDPHQWH�SRU�PXLWRV�GRV�DVSHFWRV�LQHUHQWHV�DR�SURFHVVR�GH�UHFRQKHFLPHQWR�GH�RGRUHV�HP�VLVWHPDV�ELROyJLFRV�DLQGD�QmR�HVWDUHP�EHP�HVFODUHFLGRV�SHOD�FLrQFLD�>'RV�6DQWRV������@��(VWH�IDWR�PRWLYRX�R� HVWXGR� GRV� SURFHVVRV� HQYROYLGRV� QD� ROIDomR� KXPDQD�� H� PHVPR� VHP� D� FRPSOHWD�FRPSUHHQVmR� GD� ILVLRORJLD� ROIDWLYD� ELROyJLFD�� LPSXOVLRQDUDP� R� GHVHQYROYLPHQWR� GH�YiULRV�PRGHORV�GH�VLVWHPDV�ROIDWLYRV�DUWLILFLDLV�EDVHDGRV�HP�HYLGrQFLDV�ELROyJLFDV�>/L�H�+RSILHOG��������/L�H�+HUW]������@�
2V� PRGHORV� ROIDWLYRV� DUWLILFLDLV�� LQVSLUDGRV� HP� VLVWHPDV� ROIDWLYRV� ELROyJLFRV��RULJLQDUDP� GLVSRVLWLYRV� HOHWU{QLFRV� KRMH� FRQKHFLGRV� FRPR� 1DUL]HV� $UWLILFLDLV��� 2V�QDUL]HV�DUWLILFLDLV�VmR�VLVWHPDV�FDSD]HV�GH�GHWHFWDU�H�FODVVLILFDU�RGRUHV��YDSRUHV�H�JDVHV�DXWRPDWLFDPHQWH�� DWXDOPHQWH� VmR� FRQVWLWXtGRV� SRU� GRLV� PyGXORV� IXQGDPHQWDLV�� R6LVWHPD�6HQVRU��UHVSRQViYHO�SRU�HIHWXDU�D�PHGLomR�GR�FRPSRVWR�RGRUDQWH�QR�DPELHQWH�><DPD]DNL��������6DQWRV������ H�.HOOHU�HW�DO���������'RV�6DQWRV��������*DUGQHU�HW�DO�������@��H�R�6LVWHPD�GH�5HFRQKHFLPHQWR�GH�3DGU}HV��UHVSRQViYHO�SHOR�UHFRQKHFLPHQWR�H�FODVVLILFDomR� GRV� VLQDLV� GH� RGRUHV� GHWHFWDGRV� SHOR� QDUL]� DUWLILFLDO� >*DUGQHU� H� %DUWOHWW������ H�*DUGQHU��������<DPD]DNL��������6DQWRV������@�
2V� QDUL]HV� DUWLILFLDLV� WrP� VLGR� XWLOL]DGRV� FRP� JUDQGH� VXFHVVR� HP� GLYHUVDV�DSOLFDo}HV� >.HOOHU� HW� DO��� ����@�� H� WrP� GHVSHUWDGR� HVSHFLDO� LQWHUHVVH� GD� LQG~VWULD�SHWUROtIHUD�� RQGH� SRGHP� VHU� XWLOL]DGRV� FRPR� GLVSRVLWLYRV� GH� VHJXUDQoD� QD� GHWHFomR� H�UHFRQKHFLPHQWR� GH� JDVHV� Wy[LFRV�� (P� FRPSDQKLDV� SHWUROtIHUDV�� RV QDUL]HV� DUWLILFLDLV�SRGHP�DWXDU�QD�SUHYHQomR�GH�YD]DPHQWRV�HP�GXWRV�GH�WUDQVSRUWH�H�HP�SODWDIRUPDV�GH�H[WUDomR� H� UHILQR� GH� GHULYDGRV� GH� SHWUyOHR�� 3RVLFLRQDGRV� HP� ORFDLV� HVWUDWpJLFRV�� RV�QDUL]HV� DUWLILFLDLV� SRGHP� GHWHFWDU� H� LGHQWLILFDU� YD]DPHQWRV� TXtPLFRV� HP� HVWiJLRV�LQLFLDLV�� DQWHV� TXH� D� FRQFHQWUDomR� GH� JDVHV� Wy[LFRV� DOFDQFH� QtYHLV� SHUFHSWtYHLV� H�SHULJRVRV�SDUD�RV�VHUHV�KXPDQRV�H�SDUD�D�QDWXUH]D�

� (VWHV�GLVSRVLWLYRV�WDPEpP�VmR�UHIHUHQFLDGRV�QD�OLWHUDWXUD�FRPR�1DUL]HV�(OHWU{QLFRV�
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$�GHWHFomR� H� LGHQWLILFDomR�GH� VXEVWkQFLDV�GHULYDGDV�GR�SHWUyOHR� VmR� WDUHIDV�GH�H[WUHPD� LPSRUWkQFLD�� WDQWR� QR� FDPSR� GH� H[WUDomR� H� SURGXomR�� TXDQWR� QDV� SODQWDV� GH�UHILQR�H�SURFHVVDPHQWR�GH�GHULYDGRV�GR�SHWUyOHR��5D]}HV�HFRQ{PLFDV��GH�VHJXUDQoD�H�GH�FRQWUROH� DPELHQWDO�� ID]HP� FRP� TXH� FDGD� YH]� PDLV� VHMDP� GHVSHQGLGRV� HVIRUoRV� QR�VHQWLGR�GH�GHVHQYROYHU� WHFQRORJLDV� H� HTXLSDPHQWRV�SDUD�YHULILFDU� D�SUHVHQoD�GH� JDVHV�Wy[LFRV�HP�DPELHQWHV�FRQWURODGRV�
7HQGR�JUDQGH� LPSRUWkQFLD�QRV� UHVXOWDGRV�SURGX]LGRV�SRU�XP�QDUL]� DUWLILFLDO��R�VLVWHPD� GH� UHFRQKHFLPHQWR� GH� SDGU}HV� WHP� UHFHELGR� FUHVFHQWH� DWHQomR� HP� VHX�GHVHQYROYLPHQWR�� ,JXDOPHQWH� LPSRUWDQWH� SDUD� GLYHUVDV� iUHDV�� R� UHFRQKHFLPHQWR� GH�SDGU}HV� p� XP� FDPSR� HP� IUDQFD� H[SDQVmR� QR� GRPtQLR� GD� ,QWHOLJrQFLD�&RPSXWDFLRQDO��'HQWUH�DV�DERUGDJHQV�LQYHVWLJDGDV�REMHWLYDQGR�R�UHFRQKHFLPHQWR�GH�SDGU}HV��UHVXOWDGRV�SURPLVVRUHV� HVWmR� VHQGR� HQFRQWUDGRV� QR� GHVHQYROYLPHQWR� GH� 6LVWHPDV� +tEULGRV�,QWHOLJHQWHV�>3UXGrQFLR��������$EUDKDP�H�1DWK��������%UDJD�HW�DO������� ��0F*DUU\�HW�DO��� ������ *RRQDWLODNH� H� .KHEEDO�� ������ 0HGVNHU�� ����@�� 2V� VLVWHPDV� KtEULGRV�LQWHOLJHQWHV� VmR� PRGHORV� TXH� UHVXOWDP� GD� FRPELQDomR� GH� GXDV� RX� PDLV� WpFQLFDV�FRPSXWDFLRQDLV� GLVWLQWDV�� YLVDQGR� FRPELQDU� YDQWDJHQV� SDUD� VXSULU� GHILFLrQFLDV�LQGLYLGXDLV��QD�UHVROXomR�GH�GHWHUPLQDGR�SUREOHPD�
1D�SHVTXLVD�SRU�VLVWHPDV�TXH�SRVVDP�FRPSDUWLOKDU�RX�FRPELQDU�FDUDFWHUtVWLFDV��GLYHUVRV�SHVTXLVDGRUHV�WrP�FRQVWDWDGR�TXH�WpFQLFDV�GH�DSUHQGL]DJHP�GH�GDGRV�VmR��HP�PXLWRV� DVSHFWRV�� FRPSOHPHQWDUHV�� $VVLP� PXLWRV� HVIRUoRV� WrP� VLGR� UHDOL]DGRV� QR�VHQWLGR� GH� LQYHVWLJDU� SRVVtYHLV� IRUPDV� GH� FRRSHUDomR� HQWUH� PpWRGRV� LQWHOLJHQWHV� RX�PHVPR� HQWUH� PpWRGRV� GH� LQWHOLJrQFLD� FRPSXWDFLRQDO� H� PpWRGRV� HVWDWtVWLFRV� RX� GH�HQJHQKDULD� >$EUDKDP� H� 1DWK�� ������ =DQFKHWWLQ� H� /XGHUPLU�� ����D�� .DVDERY�� ������-DQJ��������.DQGHO�HW�DO���������1DXFN�H�.XUVH������@��
1HVWH� WUDEDOKR�� SURFXUDPRV� LQYHVWLJDU� WpFQLFDV� KtEULGDV� TXH� SRVVDP� FRQWULEXLU�SDUD� R� DSULPRUDPHQWR� GR� VLVWHPD� GH� UHFRQKHFLPHQWR� GH� SDGU}HV� GR� SURWyWLSR� GH� XP�QDUL]� DUWLILFLDO� >6DQWRV�� ����@�� D� VHU� XWLOL]DGR� QD� GHWHFomR� GH� JDVHV� SURYHQLHQWHV� GD�LQG~VWULD�SHWUROtIHUD��6mR�DERUGDGDV�UHGHV�QHXUDLV�DUWLILFLDLV�Mi�FRQVDJUDGDV�QD�OLWHUDWXUD�QR� UHFRQKHFLPHQWR� GH� RGRUHV�� FRPR� UHGHV� QHXUDLV� 3HUFHSWURQ� 0XOWL�&DPDGDV>5XPHOKDUW�HW�DO�������@�H�5HGHV�1HXUDLV�FRP�$WUDVR�QR�7HPSR >/DQJ�H�+LOWRQ������@��
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DOpP�GH�QRYDV�DERUGDJHQV�QHXUDLV�KtEULGDV�FRPR��D�UHGH�QHXUR�GLIXVD�)HDWXUH�ZHLJWKHG�'HWHFWRU >/L� HW� DO��� ����@�� FDSD]� GH� HIHWXDU� D� FODVVLILFDomR� GH� SDGU}HV�� VHOHomR� GRV�DWULEXWRV�PDLV�LPSRUWDQWHV�H�H[WUDomR�GH UHJUDV�GLIXVDV�GD�UHGH��H�D UHGH�QHXUDO�HYROXWLYD�(YROYLQJ� )X]]\� 1HXUDO� 1HWZRUN� >.DVDERY� ����@�� TXH� RSHUD� GH� XP� PRGR� RQ�OLQH�DSUHQGH�LQFUHPHQWDOPHQWH�H�PDQLSXOD�R�FRQKHFLPHQWR�DGTXLULGR�GR�DPELHQWH�D�SDUWLU�GH�UHJUDV�GLIXVDV��UHDOL]DQGR�DJUHJDomR��LQVHUomR�H�H[WUDomR�GHVWDV�UHJUDV�QD�DUTXLWHWXUD�GD�UHGH�
��� 2EMHWLYRV�GD�GLVVHUWDomR
(VWH�WUDEDOKR�HVWXGD�VLVWHPDV�GH�UHFRQKHFLPHQWR�GH�SDGU}HV�SDUD�QDUL]HV�DUWLILFLDLV��EHP�FRPR� DV� GLYHUVDV� DERUGDJHQV� Mi� DSUHVHQWDGDV� QD� OLWHUDWXUD� SDUD� HVWH� ILP�� DSUHVHQWDGR�VXDV�YDQWDJHQV�H�GHVYDQWDJHQV�

'HQWUH� RV� REMHWLYRV� HVSHFtILFRV� GHVWH� WUDEDOKR�� HVWi� j� DSUHVHQWDomR� GH� XPD�DQiOLVH� HVWDWtVWLFD�GRV�GDGRV�GR�SUREOHPD��GHVFULWR�QR�&DStWXOR����(VWD� LQYHVWLJDomR� p�UHDOL]DGD� D�SDUWLU� GH�XPD� WpFQLFD� HVWDWtVWLFD�GH� DQiOLVH�GH�PXOWLYDULiYHLV�� TXH� WHP�SRU�REMHWLYR�D�LQWHUSUHWDomR��YLVXDOL]DomR�H�UHGXomR�GD�GLPHQVLRQDOLGDGH�GRV�GDGRV�
2EMHWLYD�VH� DLQGD� FRQWULEXLU� SDUD� D� YDOLGDomR� GRV� UHVXOWDGRV� DSUHVHQWDGRV� HP�WUDEDOKRV�DQWHULRUHV�><DPD]DNL�HW�DO������� H�<DPD]DNL�H�/XGHUPLU������@��D�SDUWLU�GH�XPD� QRYD� EDVH� GH� GDGRV�� $� DERUGDJHP� SURSRVWD� SRU� <DPD]DNL� ������ FRQVLGHUD�FDUDFWHUtVWLFDV� WHPSRUDLV�� GRV� VLQDLV� JHUDGRV� SHORV� VHQVRUHV� GR� QDUL]� DUWLILFLDO�� QD�FODVVLILFDomR�GRV�SDGU}HV�GH�RGRUHV�
$�ILP�GH�FRPSDUDU�RV�UHVXOWDGRV�GDV�DERUGDJHQV�QHXUDLV�KtEULGDV� LQYHVWLJDGDV��FRP�RXWURV�PRGHORV� XWLOL]DGRV� QR� UHFRQKHFLPHQWR� GH� VLQDLV� GH� RGRUHV�� VHUmR� WDPEpP�DSUHVHQWDGRV� UHVXOWDGRV� GD� DSOLFDomR� GDV� UHGHV� QHXUDLV�3HUFHSWURQ�0XOWL�&DPDGDV QR�UHFRQKHFLPHQWR�GRV�VLQDLV�GH�RGRUHV�GD�UHIHULGD�EDVH�GH�GDGRV�
1HVWD�GLVVHUWDomR�VH�SURS}H�XP�6LVWHPD�GH�5HFRQKHFLPHQWR�GH�3DGU}HV�EDVHDGR�HP�DERUGDJHQV�QHXUDLV�KtEULGDV��SDUD�D�FODVVLILFDomR�GRV�VLQDLV�GH�RGRUHV SURYHQLHQWHV�GRV�VHQVRUHV�GR�QDUL]�DUWLILFLDO�
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9DOH� UHVVDOWDU� TXH� R� SULQFLSDO� REMHWLYR� GHVVD� SHVTXLVD�� p� D� EXVFD� SRU� VLVWHPDV�TXH� VHMDP� HILFLHQWHV�� UREXVWRV�� IiFHLV� GH� RSHUDU�� H� FDSD]HV� GH� IRUQHFHU� VROXo}HV� GH�TXDOLGDGH�SDUD�SUREOHPDV�FRPSOH[RV�

��� 'HVFULomR GR�WUDEDOKR
(VWH� WUDEDOKR�FRQVLVWLX�GDV� VHJXLQWHV�HWDSDV�� ���� DQiOLVH�GRV�SDGU}HV�GH�RGRUHV�SURYHQLHQWHV� GH� XP� SURWyWLSR� GH� QDUL]� DUWLILFLDO�� ���� VHOHomR� H� LPSOHPHQWDomR� GH�PRGHORV�QHXUDLV�KtEULGRV�SDUD�FRQVWUXomR�GH�XP�VLVWHPD�GH�UHFRQKHFLPHQWR�GH�SDGU}HV�SDUD�XP�QDUL]�DUWLILFLDO��H�����HVWXGR�GH�FDVR��FRP�D�DSOLFDomR�GRV�PRGHORV�LQYHVWLJDGRV�QD�FODVVLILFDomR�GH�JDVHV�SURYHQLHQWHV�GD�LQG~VWULD�SHWUROtIHUD�
$�IDVH�GH�DQiOLVH�GRV�SDGU}HV�GH�RGRUHV�FRPSUHHQGHX�D�XPD�GHVFULomR�GD�EDVH�GH�GDGRV�GRV�JDVHV�GHULYDGRV�GR�SHWUyOHR��(VWD�EDVH�IRL�H[DPLQDGD�FRP�XPD�WpFQLFD�GH�DQiOLVH�PXOWLYDULDGD��D�TXDO�WHP�SRU�REMHWLYR�D�LQWHUSUHWDomR��YLVXDOL]DomR�H�UHGXomR�GD�GLPHQVLRQDOLGDGH� GRV� GDGRV�� (VWD� WpFQLFD�� FRQKHFLGD� FRPR� $QiOLVH� GH� &RPSRQHQWHV�3ULQFLSDLV >-DFNVRQ������@�� IRL�XWLOL]DGD�FRPR�PpWRGR�GH�YLVXDOL]DomR� H� LQWHUSUHWDomR�GRV�VLQDLV�GH�RGRUHV��FRP�R�REMHWLYR�GH�YHULILFDU�FDUDFWHUtVWLFDV�H�SDUWLFXODULGDGHV�GRV�SDGU}HV�TXH�HVWmR�VHQGR�LQYHVWLJDGRV�
$�VHOHomR�GRV�PRGHORV�QHXUDLV�KtEULGRV��SDUD�R� VLVWHPD�GH� UHFRQKHFLPHQWR�GH�SDGU}HV�GR�QDUL]�DUWLILFLDO��HQJORERX�R�HVWXGR�GDV� WpFQLFDV�XWLOL]DGDV�QD� OLWHUDWXUD�SDUD�FODVVLILFDomR� GH� RGRUHV�� 9HULILFRX�VH� TXH� D�PDLRULD� GDV� VROXo}HV� FRQH[LRQLVWDV� ID]HP�XVR� GD� UHGH� 3HUFHSWURQ� 0XOWL�&DPDGDV HVWiWLFD�� VHP ODoRV� GH� UHDOLPHQWDomR��HPSUHJDQGR�R�DOJRULWPR�%DFNSURSDJDWLRQ�>5XPHOKDUW�HW�DO�������@�SDUD�R�DSUHQGL]DGR�GD�UHGH�
2XWUR�PRGHOR� FRQH[LRQLVWD� TXH� VH� GHVWDFD� QD� OLWHUDWXUD� p� D�5HGH� 1HXUDO� FRP�$WUDVRV�QR�7HPSR��HVWD�DERUGDJHP�XWLOL]D�FDUDFWHUtVWLFDV� WHPSRUDLV�GRV�VLQDLV�JHUDGRV�SHORV� VHQVRUHV� GR� QDUL]� DUWLILFLDO�� FRQVLGHUDQGR� D� YDULDomR� GHVWHV� YDORUHV� DR� ORQJR� GR�LQWHUYDOR�GH�WHPSR�HP�TXH�IRUDP�IHLWDV�DV�DTXLVLo}HV�GRV�GDGRV��5HVXOWDGRV�SURPLVVRUHV�IRUDP�REWLGRV�FRP�HVWD�DUTXLWHWXUD QR�UHFRQKHFLPHQWR�GH�VLQDLV�GH�RGRUHV��2�TXH�WRUQD�
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HVWD� WpFQLFD� QHFHVViULD�� MXQWDPHQWH� FRP� D� UHGH� 3HUFHSWURQ� 0XOWL�&DPDGDV�� QD�FRPSDUDomR� H� DYDOLDomR� GDV� GHPDLV� WpFQLFDV� SURSRVWDV� SDUD� D� FODVVLILFDomR� GH� RGRUHV�QHVWD�GLVVHUWDomR�

$� ILP� GH� PHOKRUDU� R� GHVHPSHQKR� GH� FODVVLILFDomR� GDV� WpFQLFDV� DFLPD�UHIHUHQFLDGDV�� QR� UHFRQKHFLPHQWR� GRV� VLQDLV� GH� RGRUHV�� IRUDP� UHDOL]DGRV� WHVWHV� FRP�WpFQLFDV�GH�SUp�SURFHVVDPHQWR�GH�GDGRV��$V�WpFQLFDV�XWLOL]DGDV�IRUDP��D�1RUPDOL]DomR>$QGUDGH������@��XPD�WpFQLFD�GH�WUDQVIRUPDomR�GH�GDGRV��H�D�7UDQVIRUPDGD�GH�:DYHOHW>0RUOHW�� ����@�� XPD� IHUUDPHQWD� GH� SURFHVVDPHQWR� GH� VLQDLV� GLJLWDLV� TXH� IRL� XWLOL]DGD�FRPR�ILOWUR�SDUD�D�HOLPLQDomR�GR�UXtGR�H�FRPSUHVVmR�GRV�VLQDLV�GH�RGRUHV�
'HQWUH� DV� DERUGDJHQV� QHXUDLV� KtEULGDV� YHULILFDGDV�� GXDV� DUTXLWHWXUDV� IRUDP�DPSODPHQWH�LQYHVWLJDGDV��$�UHGH�QHXUR�GLIXVD�)HDWXUH�ZHLJWKHG�'HWHFWRU��TXH�FRQVLVWH�GH� XPD� UHGH� FRP� FRQH[}HV� GH�PHPyULD� SDUD� FODVVLILFDomR� GH� SDGU}HV� H� FRQH[}HV� GH�SHVRV�SDUD�VHOHomR�GH�DWULEXWRV��$OpP�GD�FDSDFLGDGH�GH�VHOHFLRQDU�DWULEXWRV�H�FODVVLILFDU�SDGU}HV� D� UHGH� )HDWXUH�ZHLJWKHG� 'HWHFWRU SRVVLELOLWD� D� H[WUDomR� GR� FRQKHFLPHQWR��DGTXLULGR� GXUDQWH� D� IDVH� GH� DSUHQGL]DGR� GD� UHGH�� QD� IRUPD�GH� XP� FRQMXQWR� GH� UHJUDV�LQWHUSUHWiYHLV�GR�WLSR�6H�(QWmR��
$� RXWUD� DUTXLWHWXUD� KtEULGD� LQYHVWLJDGD� IRL� D� UHGH� QHXUDO� HYROXWLYD� (YROYLQJ�)X]]\�1HXUDO�1HWZRUN��TXH�SRVVXL�FDUDFWHUtVWLFDV�FRPR��DSUHQGL]DGR�UiSLGR�XWLOL]DQGR�UHJUDV�GLIXVDV�SDUD�VHX�FUHVFLPHQWR��SRGD�H�DJUHJDomR��2V�QRGRV�GH�SURFHVVDPHQWR�GD�UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN H�DV�FRQH[}HV�HQWUH�HOHV�VmR�FULDGRV��HOLPLQDGRV�H�DJUHJDGRV�GLQDPLFDPHQWH�GXUDQWH� D�RSHUDomR�GD� UHGH��$�SDUWLU�GHVWDV� IXQFLRQDOLGDGHV�HVWD� DUTXLWHWXUD� SRGH� WDPEpP LQVHULU� FODVVHV� GLQDPLFDPHQWH� HP� VXD� WRSRORJLD� H� VH�DGDSWDU�D�QRYRV�GDGRV��GH�XPD�PDQHLUD�RQ�OLQH�
7RGRV� RV� PpWRGRV� LQYHVWLJDGRV� IRUDP� LPSOHPHQWDGRV� H� WHVWDGRV� FRP� R�SURJUDPD�GH� VLPXODomR�0DWODE�� XWLOL]DQGR� R� WRROER[� GH� UHGHV� QHXUDLV� >0LVLWL�� ����@FRPR�EDVH�GH�LPSOHPHQWDomR�GD�UHGH�3HUFHSWURQ�0XOWL�&DPDGDV��9DOH�UHVVDOWDU�TXH�DV�GHPDLV�DERUGDJHQV�SHVTXLVDGDV�IRUDP�LPSOHPHQWDGDV�D�SDUWLU�GH�HVSHFLILFDo}HV�REWLGDV�QD�UHYLVmR�ELEOLRJUiILFD�

� 0$7/$%��WKH�/DQJXDJH�RI�7HFKQLFDO�&RPSXWLQJ��0DUFD�UHJLVWUDGD�GD�HPSUHVD�7KH�0DWK:RUNV��,QF�
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1R� HVWXGR� GH� FDVR�� IRUDP� WUDWDGRV� RV� SDGU}HV GH� RGRUHV�� REWLGRV� D� SDUWLU� GD�H[SRVLomR� GR� SURWyWLSR� GH� XP� QDUL]� DUWLILFLDO� >6DQWRV�� ����@�� IUHQWH� D� FRPSRVWRV�IRUQHFLGRV�SHOD� FRPSDQKLD�SHWUROtIHUD�3HWUREUDV���2V�JDVHV� DQDOLVDGRV� IRUDP��0HWDQR��(WDQR��3URSDQR��%XWDQR�H�0RQy[LGR�GH�&DUERQR��

��� 2UJDQL]DomR�GD�GLVVHUWDomR
2�&DStWXOR�� DSUHVHQWD�XPD� LQWURGXomR�DRV�QDUL]HV�DUWLILFLDLV��6mR�GHVFULWDV�DV�SDUWHV�FRQVWLWXLQWHV�GH�XP�QDUL]�DUWLILFLDO��6LVWHPD�6HQVRU�H�6LVWHPD�GH�5HFRQKHFLPHQWR�GH� 3DGU}HV�� $� SDUWLU� GHVWD� GHVFULomR� VmR� GHVWDFDGDV�� HP� OLQKDV� JHUDLV�� DV� SULQFLSDLV�DERUGDJHQV� SURSRVWDV� QD� OLWHUDWXUD� SDUD� VLVWHPDV� GH� UHFRQKHFLPHQWR� GH� SDGU}HV� HP�QDUL]HV�DUWLILFLDLV�
1R� &DStWXOR� � p� UHDOL]DGD� XPD� DQiOLVH� GRV� GDGRV� GH� RGRUHV� XWLOL]DGRV� QHVWD�GLVVHUWDomR��D�SDUWLU�GH�XPD� WpFQLFD�HVWDWtVWLFD�PXOWLYDULDGD��(VWD� WpFQLFD��D�$QiOLVH�GH�&RPSRQHQWHV�3ULQFLSDLV��p�DSOLFDGD�VREUH�D�EDVH�GH�GDGRV�GH�RGRUHV��2V�UHVXOWDGRV�GD�DQiOLVH� VmR� DSUHVHQWDGRV� H� LQYHVWLJDGRV� HP� GHWDOKHV�� IRUQHFHQGR� XP� FRQKHFLPHQWR�SUpYLR�VREUH�R�SUREOHPD�DERUGDGR�
2V�PRGHORV�SDUD�R� UHFRQKHFLPHQWR�GH�SDGU}HV�� LQYHVWLJDGRV�QHVWD�GLVVHUWDomR��VmR� LQWURGX]LGDV� QR� &DStWXOR� ��� (OHV� FRPSUHHQGHP� jV� WpFQLFDV� FRQH[LRQLVWDV� FRPR��3HUFHSWURQ� 0XOWL�&DPDGDV H� 5HGHV� FRP� $WUDVRV� QR� 7HPSR� H� DERUGDJHQV� QHXUDLV�KtEULGDV� FRPR� )HDWXUH�ZHLJWKHG� 'HWHFWRU� H� (YROYLQJ� )X]]\� 1HXUDO� 1HWZRUNV�� 2�IXQFLRQDPHQWR�GH�FDGD�XPD�GHVWDV�UHGHV�p�GHWDOKDGDPHQWH�GHVFULWR��GH�IRUPD�TXH�XPD�YLVmR�JHUDO�VREUH�FDGD�XPD�GDV�DERUGDJHQV�VHMD�REWLGD�
2�&DStWXOR�� GHVFUHYH�D�PHWRGRORJLD�XWLOL]DGD�QRV�H[SHULPHQWRV�FRP�DV�WpFQLFDV�LQYHVWLJDGDV�� ,QLFLDOPHQWH�� XPD� GHVFULomR� VREUH� D� PHWRGRORJLD� GRV� H[SHULPHQWRV� p�IRUQHFLGD��7DPEpP�VmR�GHVFULWDV�DV�WpFQLFDV�GH�SUp�SURFHVVDPHQWR�GH�GDGRV��XWLOL]DGDV�QRV� H[SHULPHQWRV�� TXH� VmR� D�1RUPDOL]DomR�H� D 7UDQVIRUPDGD�GH�:DYHOHW�� 3RVWHULRU� D�

� 3HWUyOHR�%UDVLOHLUR�6�$���%UDVLO�
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GHVFULomR� GDV� WpFQLFDV� GH� SUp�SURFHVVDPHQWR� VmR� DSUHVHQWDGDV� FRQVLGHUDo}HV� VREUH� RV�PpWRGRV�GH�DYDOLDomR�H�WHVWH�GH�KLSyWHVH�XWLOL]DGRV�

2�&DStWXOR�� GHVFUHYH�RV� H[SHULPHQWRV� UHDOL]DGRV� FRP�FDGD�XPD�GDV� WpFQLFDV�LQYHVWLJDGDV�QR�UHFRQKHFLPHQWR�GRV�SDGU}HV�GH�RGRUHV��6mR�H[SRVWRV�RV�H[SHULPHQWRV�H�UHVXOWDGRV�GH�FDGD�XPD�GDV�DERUGDJHQV�
$V� FRQVLGHUDo}HV� ILQDLV� VREUH� R� WUDEDOKR� DSUHVHQWDGR� QHVWD� GLVVHUWDomR� VmR�WHFLGDV� QR� &DStWXOR� ��� $OpP� GDV� FRQVLGHUDo}HV� ILQDLV�� HVWH� FDStWXOR� DSUHVHQWD� XPD�GHVFULomR� GDV� FRQWULEXLo}HV� GHVWD� GLVVHUWDomR� H� DOJXPDV� SURSRVWDV� SDUD� WUDEDOKRV�IXWXURV�



�1DUL]HV�$UWLILFLDLV
(VWH�FDStWXOR�DSUHVHQWD�XP�EUHYH�KLVWyULFR�VREUH�R�GHVHQYROYLPHQWR�GH�QDUL]HV�DUWLILFLDLV�� VmR�DQDOLVDGDV� VXDV�SDUWHV� FRQVWLWXLQWHV�� EHP�FRPR�DV�GLYHUVDV�DERUGDJHQV�H[LVWHQWHV�SDUD�FDGD�FRPSRQHQWH��1D�VHomR�����XP�UHVXPR�VREUH�R�GHVHQYROYLPHQWR�GH�QDUL]HV�DUWLILFLDLV�p�DSUHVHQWDGR�� $� VHomR� ���� GHVFUHYH� R� IXQFLRQDPHQWR� GR� 6LVWHPD�6HQVRU�GR�QDUL]�DUWLILFLDO��1D�VHomR�����VmR�GHVFULWDV�DV�WpFQLFDV�GH�SUp�SURFHVVDPHQWR�XWLOL]DGDV�QR�WUDWDPHQWR�GH�VLQDLV�GH�RGRUHV��1D�VHomR� ���� VmR� GHVFULWDV� YiULDV� DERUGDJHQV� SDUD� 6LVWHPDV� GH�5HFRQKHFLPHQWR�GH�3DGU}HV�HP�QDUL]HV�DUWLILFLDLV��$�VHomR�����p�XP�VXPiULR�GR�FDStWXOR�

��� ,QWURGXomR
$SHVDU�GD�SHVTXLVD�H�GHVHQYROYLPHQWR�GH�QDUL]HV�DUWLILFLDLV�VHUHP�LQVSLUDGRV�QR�VLVWHPD�ROIDWLYR� ELROyJLFR�� VXD� LPSOHPHQWDomR�� QmR� VH� DSUR[LPD� QHP� GD� FRPSOH[LGDGH� RX� GH�PXLWDV�GDV�IXQFLRQDOLGDGHV�GH�VHX�HTXLYDOHQWH�ELROyJLFR��1R�VLVWHPD�ROIDWLYR�ELROyJLFR��R�SURFHVVR�GH�GHWHFomR�GH�RGRUHV� VH� LQLFLD� FRP�D� FRGLILFDomR�GR� HVWtPXOR�QR� HSLWpOLR�ROIDWLYR��$V�PROpFXODV�GH�RGRU�SHQHWUDP�QD�FDYLGDGH�QDVDO�H�VmR�GLIXQGLGDV�QD�FDPDGD�GH�PXFR�SDUD�LQWHUDJLUHP�FRP�RV�QHXU{QLRV�UHFHSWRUHV��(VWD�LQWHUDomR�JHUD�XP�SDGUmR�GH� DWLYLGDGH� TXH� p� WUDQVPLWLGR� SDUD� R� EXOER� ROIDWLYR�� RQGH� RFRUUHP� DV� SULPHLUDV�LQWHUDo}HV�VLQiSWLFDV��2�SDGUmR�UHFHELGR�p�SURFHVVDGR�H�WUDQVIRUPDGR�HP�XP�QRYR�VLQDO��R�TXDO�p�HQYLDGR�SDUD�R�FyUWH[�ROIDWLYR��1R�FyUWH[�ROIDWLYR��RFRUUHP�DVVRFLDo}HV�TXH�VmR�
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IXQGDPHQWDLV� SDUD� D� GLVFULPLQDomR� GR� HVWtPXOR� RGRUDQWH�� (P� VHJXLGD�� RV� VLQDLV�SURFHVVDGRV�VmR�HQYLDGRV�SDUD�RXWUDV�SDUWHV�GR�FpUHEUR��FRPR�R�WiODPR�H�R�KLSRWiODPR��RQGH�LQIOXHQFLDP�D�FRQVFLrQFLD�H�R�FRPSRUWDPHQWR�GR�LQGLYtGXR�><DPD]DNL��������/L�H�+HUW]������ H�/L�H�+RSILHOG������@�

$WXDOPHQWH��R�IXQFLRQDPHQWR�GRV�QDUL]HV�DUWLILFLDLV�RFRUUH�GD�VHJXLQWH�PDQHLUD��R� SURFHVVR� GH� UHFRQKHFLPHQWR� H� FODVVLILFDomR� GR� RGRU� VH� LQLFLD� QR� VLVWHPD� VHQVRU��UHVSRQViYHO� SHOD� FDSWDomR� RX� PHGLomR� GRV� HVWtPXORV� RGRUDQWHV� GR� DPELHQWH� IUHQWH� j�VHQVLELOLGDGH�GH�VHXV�VHQVRUHV��2�VLVWHPD�VHQVRU�SRGH�VHU�IRUPDGR�SRU�XP�FRQMXQWR�GH�VHQVRUHV�GLVWLQWRV��HP�TXH�FDGD�HOHPHQWR�PHGH�XPD�SURSULHGDGH�GLIHUHQWH�GR�FRPSRVWR�RGRUDQWH�� RX� SRU� XP� ~QLFR� GLVSRVLWLYR� TXH� SURGX]� XP� FRQMXQWR� GH� PHGLo}HV� H�RX�FDUDFWHUtVWLFDV� SDUD� FDGD� FRPSRVWR� RGRUDQWH�� 2� VLVWHPD� VHQVRU� SRGH� WDPEpP� VHU�IRUPDGR�SRU�XPD�FRPELQDomR�GDV�HVWUXWXUDV�GHVFULWDV�DQWHULRUPHQWH�><DPD]DNL��������.HOOHU�HW�DO������� H�.HOOHU�HW�DO�������@��
&DGD� FRPSRVWR� RGRUDQWH� DSUHVHQWDGR� DR� VLVWHPD� VHQVRU� GR� QDUL]� DUWLILFLDO�SURGX]� XP� HVWtPXOR� FDUDFWHUtVWLFR�� IUHQWH� DRV� VHQVRUHV� GH� GHWHFomR�� $SyV� D� FDSWDomR�GHVWHV�HVWtPXORV�RX�SDGU}HV�GH�RGRUHV��H�DQWHV�TXH�HVWHV�VLQDLV�VHMDP�DSUHVHQWDGRV�DR�VLVWHPD� GH� UHFRQKHFLPHQWR� GH� SDGU}HV�� ID]�VH� QHFHVViULD� XPD� HWDSD� GH� SUp�SURFHVVDPHQWR�GRV�GDGRV��
2�SUp�SURFHVVDPHQWR�GRV�SDGU}HV�GH�RGRUHV�p�UHVSRQViYHO�SRU�HOLPLQDU�UXtGRV�H�QRUPDOL]DU� RV� GDGRV� JHUDGRV� SHOR� FRQMXQWR� GH� VHQVRUHV�� SDUD� TXH� VHMDP� WUDWDGRV� GH�IRUPD�PDLV�HILFLHQWH�QD�IDVH�GH�FODVVLILFDomR��3Up�SURFHVVDGRV��RV�SDGU}HV�GH�RGRUHV�VmR�DSUHVHQWDGRV�DR�VLVWHPD�GH�UHFRQKHFLPHQWR�GH�SDGU}HV��
2�VLVWHPD�GH�UHFRQKHFLPHQWR�GH�SDGU}HV�p�SDUWH�GH�IXQGDPHQWDO�LPSRUWkQFLD�QR�IXQFLRQDPHQWR� GRV� QDUL]HV� DUWLILFLDLV�� (OH� p� UHVSRQViYHO� SRU� FODVVLILFDU� RV� HVWtPXORV�RGRUDQWHV� FDSWDGRV� SHOR� VLVWHPD� VHQVRU� >6DQWRV�� ����@��2� UHFRQKHFLPHQWR� GH� SDGU}HV�HP� QDUL]HV� DUWLILFLDLV� WHP� VLGR� SURSRVWR� D� SDUWLU� GH� YiULDV� DERUGDJHQV� QR� GHFRUUHU� GD�~OWLPD� GpFDGD� >%DUERVD� HW� DO��� ������ <DPD]DNL� H� /XGHUPLU�� ������ 6DQWRV�� ������ 'L�1DWDOH� HW� DO��� ������*DUGQHU� HW� DO��� ������.HOOHU� HW� DO��� ������ 6XQGJUHQ� HW� DO��� ���� H�*DUGQHU�HW� DO�������@�� DV� WpFQLFDV�PDLV� UHOHYDQWHV�SDUD�D�FODVVLILFDomR�GH�RGRUHV� VHUmR�GLVFXWLGDV�QDV�SUy[LPDV�VHo}HV�
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$�WDUHID�GH�UHFRQKHFLPHQWR�GH�RGRUHV�QmR�VH�OLPLWD�j�FDSDFLGDGH�GR�VLVWHPD�HP�GLIHUHQFLDU� RGRUHV��7DLV� VLVWHPDV� QHFHVVLWDP�� DOpP�GH� GHWHFWDU� D� SUHVHQoD� GR� RGRU� QR�DPELHQWH�� DVVRFLDU� WDLV� SDGU}HV� D� XP� RGRU� HVSHFtILFR� SDUD� TXH� REWHQKDP� UHVXOWDGRV�VLJQLILFDWLYRV�� $� )LJXUD� ��� DSUHVHQWD� XP� HVTXHPD� GD� HVWUXWXUD� EiVLFD� GRV� QDUL]HV�DUWLILFLDLV�FRQVWUXtGRV�DWXDOPHQWH�>.HOOHU�HW�DO�������@�

6LVWHPD�6HQVRU 3Up�SURFHVVDPHQWR 6LVWHPD�GH�5HFRQKHFLPHQWR�GH�SDGU}HV
&RPSRVWR�RGRUDQWH &ODVVLILFDomR�GR�RGRU

)LJXUD���� ¤ (VWUXWXUD�EiVLFD�GH�XP�QDUL]�DUWLILFLDO1DV� SUy[LPDV� VHo}HV�� VHUi� DSUHVHQWDGD� XPD� EUHYH� GHVFULomR� GH� FDGD� XPD� GDV�SDUWHV�TXH�FRPS}H�XP�QDUL]�DUWLILFLDO�
��� 6LVWHPD�VHQVRU
2�VLVWHPD�VHQVRU�GRV�QDUL]HV�DUWLILFLDLV�p��WDO�FRPR�RV�QHXU{QLRV�UHFHSWRUHV�QR�HSLWpOLR�ROIDWLYR� ELROyJLFR�� UHVSRQViYHO� SRU� FRQYHUWHU� R� HVWtPXOR� SURYRFDGR� SHORV� FRPSRVWRV�RGRUDQWHV�IUHQWH�DRV�VHXV�VHQVRUHV��HP�VLQDLV�SHUFHSWtYHLV�H�PHQVXUiYHLV��2�VLVWHPD�GH�VHQVRUHV� GRV� QDUL]HV� DUWLILFLDLV�� HP� JHUDO�� p� IRUPDGR� SRU� XP� FRQMXQWR� GH� GLYHUVRV�HOHPHQWRV�� FRP� VHOHWLYLGDGHV� DPSODV�� SRVVLYHOPHQWH� VXSHUSRVWDV� H� FRPSOHPHQWDUHV��([LVWHP� GXDV� FDWHJRULDV� SULQFLSDLV� GH� VHQVRUHV� FRP� HVWDV� FDUDFWHUtVWLFDV�� VHQVRUHV� GH�DEVRUomR H�VHPLFRQGXWRUHV�TXLPLFDPHQWH�VHQVtYHLV >.UHVV�5RJHUV������@�
����� 6HQVRUHV�GH�DEVRUomR
2�VHQVRU�GH�DEVRUomR�p�IRUPDGR�SRU�XPD�FDPDGD�GH�PDWHULDO�DEVRUYHQWH�TXLPLFDPHQWH�VHOHWLYR�� DSOLFDGD� HP� XP� GLVSRVLWLYR� GH� EDVH� DF~VWLFD� RX� ySWLFD�� 4XDQGR� HP� FRQWDWR�FRP� RV� FRPSRVWRV� RGRUDQWHV�� HVWD� FDPDGD� VRIUH� PXGDQoDV� HP� FHUWDV� SURSULHGDGHV�ySWLFDV��FRPR�tQGLFH�GH�UHIUDomR��RX�PXGDQoDV HP�VXDV�SURSULHGDGHV�PHFkQLFDV��FRPR�
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HVSHVVXUD��GHQVLGDGH�H�HODVWLFLGDGH��3URGX]LQGR�XP�VLQDO�UHODFLRQDGR�j�FRQFHQWUDomR�GR�RGRU�HP�FRQWDWR�FRP�D�VXSHUItFLH�>6DQWRV������@�
����� 6HPLFRQGXWRUHV�TXLPLFDPHQWH�VHQVtYHLV
2V�VHQVRUHV�TXLPLFDPHQWH�VHQVtYHLV VmR�GLYLGLGRV�HP�GXDV�FODVVHV�SULQFLSDLV��VHQVRUHV�GH� VHPLFRQGXWRUHV� GH� y[LGR� PHWiOLFR H� VHQVRUHV� GH� SROtPHURV� FRQGXWRUHV >.UHVV�5RJHUV������@�
������� 6HPLFRQGXWRUHV�GH�y[LGR�PHWiOLFR
(VWH� VHQVRU� p� IRUPDGR� SRU� XPD� SHOtFXOD� GH� FHUkPLFD� HOHWULFDPHQWH� DTXHFLGD�� VREUH� D�TXDO�VH�GHSRVLWD�XP�ILOPH�ILQR�SRURVR�GH�y[LGR�PHWiOLFR��GRSDGR�FRP�GLYHUVRV�PHWDLV��2V�HVWtPXORV�RGRUDQWHV� LQWHUDJHP�FRP�R�R[LJrQLR�DEVRUYLGR�QD� VXSHUItFLH�� DIHWDQGR�D�FRQGXWLYLGDGH� GR� ILOPH� GH� y[LGR� PHWiOLFR� H� VXD� VHQVLELOLGDGH�� FRQWURODGD� SHOD�WHPSHUDWXUD�� 2XWUD� IRUPD� GH� PRGLILFDU� DV� FDUDFWHUtVWLFDV� GH� UHVSRVWD� GHVWH� VHQVRU� p�DWUDYpV� GD� YDULDomR� GR� DJHQWH� GRSDQWH� XWLOL]DGR� ><DPD]DNL�� ���� H� *DUGQHU� HW� DO�������@�
������� 3ROtPHURV�FRQGXWRUHV
2V�SROtPHURV� FRQGXWRUHV�SHUWHQFHP�D�XPD� IDPtOLD�GH�PDWHULDLV� QRV�TXDLV�� GLYHUJLQGR�GRV� SOiVWLFRV� FRPXQV�� SRGHP� FRQGX]LU� FRUUHQWH� HOpWULFD�� $� FRQGXWLYLGDGH� HOpWULFD� p�SRVVtYHO� SHOD� HVWUXWXUD� GH� OLJDo}HV� TXtPLFDV� GXSODV� H� VLPSOHV�� GLVWULEXtGDV�DOWHUQDGDPHQWH�� QDV� FDGHLDV� PROHFXODUHV� GRV� SROtPHURV�� $V� SURSULHGDGHV� ySWLFDV� H�HOpWULFDV�GHVWHV�SOiVWLFRV�SRGHP�VHU�PRGLILFDGDV�SHOD�YDULDomR�GD�WHPSHUDWXUD��SUHVVmR��LQWHUDomR�FRP�VROYHQWHV��RX�SHOD�DSOLFDomR�GH�XP�SRWHQFLDO�HOpWULFR�>3HNNHU�H�-DQRVV\������@�� 2V� SROtPHURV� FRQGXWRUHV� IRUPDP� D� EDVH� GRV� VHQVRUHV� GR� SURWyWLSR� GH� QDUL]�DUWLILFLDO�>6DQWRV������@�XWLOL]DGR�QHVWD�GLVVHUWDomR�

2V� VHQVRUHV� FRQVWUXtGRV� FRP� SROtPHURV� FRQGXWRUHV� DSUHVHQWDP� GLYHUVDV�YDQWDJHQV� HP� UHODomR� DRV� GHPDLV� FRPSRVWRV�� HQWUH� DV� TXDLV� VH� GHVWDFDP� >3HUVDXG� H�7UDYHUV������@�
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� D�UiSLGD�FLQpWLFD�GH�DGVRUomR�HP�WHPSHUDWXUD�DPELHQWH�
� R� SHTXHQR� FRQVXPR� GH� HQHUJLD� �GD� RUGHP� GH� PLFURZDWWV��� SRLV� QmR� p�QHFHVViULR�XP�HOHPHQWR�DTXHFHGRU�
� D� UHVLVWrQFLD� DR� HQYHQHQDPHQWR� SRU� FRPSRVWRV� TXH� QRUPDOPHQWH�WRUQDULDP�LQDWLYRV�RV�VHQVRUHV� LQRUJkQLFRV�GH�VHPLFRQGXWRUHV��FRPR�RV�FRPSRVWRV�TXH�FRQWrP�HQ[RIUH�
� H�D�SRVVLELOLGDGH�GH�R�SROtPHUR� VHU�FRQVWUXtGR�FRP�HVSHFLILFLGDGH�SDUD�GHWHUPLQDGRV�FRPSRVWRV�TXtPLFRV�

([HPSORV� GD� XWLOL]DomR� GH� VHQVRUHV� GH� SROtPHURV� FRQGXWRUHV� HP� QDUL]HV�DUWLILFLDLV�SRGHP�VHU�HQFRQWUDGRV�HP�>6DQWRV������ H�*DUGQHU�HW�DO�������@��
��� 3Up�SURFHVVDPHQWR
$� IDVH� GH� SUp�SURFHVVDPHQWR� GRV� GDGRV� WHP� FRPR� ILQDOLGDGH� D� DQiOLVH� GRV� GDGRV��H[WUDomR�GRV�GHVFULWRUHV��QRUPDOL]DomR�H�UHPRomR�RX�GLPLQXLomR�GRV�HUURV�QD�SUHFLVmR�GDV�DQiOLVHV�SRVWHULRUHV�D�TXH�VHUmR�VXEPHWLGRV�RV�VLQDLV�GH�RGRUHV��(VWD�IDVH�FRQVLVWH�GD� UHDOL]DomR� GH� RSHUDo}HV� VREUH� RV� VLQDLV� FDSWDGRV� SHOR� VLVWHPD� VHQVRU�� D� ILP� GH�FRUULJLU� GLVWRUo}HV� H[LVWHQWHV� QRV� GDGRV� RX�PHOKRUDU� R� GHVHPSHQKR� GH� DOJRULWPRV� GH�FODVVLILFDomR�TXH�VHUmR�XWLOL]DGRV�QR�UHFRQKHFLPHQWR�GRV�RGRUHV�

([LVWHP�PXLWRV�PpWRGRV�GH�SUp�SURFHVVDPHQWR�GH�GDGRV�� HOHV�QRUPDOPHQWH� VH�FDUDFWHUL]DP� SHOR� UHVXOWDGR� REWLGR� HP� VXD� XWLOL]DomR�� 1D� HVFROKD� GR�PpWRGR� GH� SUp�SURFHVVDPHQWR�SDUD�R�WUDWDPHQWR�GRV�VLQDLV�GH�RGRUHV��DOJXPDV�FDUDFWHUtVWLFDV�LQHUHQWHV�DR�SURFHVVR�GH�DTXLVLomR�GRV�GDGRV�GHYHP�VHU FRQVLGHUDGDV������RV�VHQVRUHV�XWLOL]DGRV�SDUD�FDSWDU�RV�VLQDLV�GH�RGRUHV�SRGHP�DSUHVHQWDU�GLVW~UELRV�RX�UXtGRV������R�SURFHVVR�GH�DTXLVLomR� GRV� GDGRV� WHQGH� D� VHU� LQVWiYHO�� RX� VHMD�� RV� VHQVRUHV� DSUHVHQWDP� YDULDo}HV�GXUDQWH�R�SURFHVVR�GH�DTXLVLomR�GRV�GDGRV��DV�TXDLV�SRGHP�VH�WUDQVIRUPDU�HP�RXWOLHUV�QD�EDVH�GH�GDGRV��H�����D�SURSDJDomR�GR�VLQDO�DWUDYpV�GR�FDQDO�GH�FRPXQLFDomR�HQWUH�RV�
� 2XWOLHUV VmR�REVHUYDo}HV�TXH�QmR�VHJXHP�D�GLVWULEXLomR�GD�PDLRULD�GRV�GDGRV�
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VLVWHPDV� VHQVRU� H� GH� UHFRQKHFLPHQWR� GH� SDGU}HV� SRGH� VHU� FRQWDPLQDGD� SRU� VLQDLV� GH�LQWHUIHUrQFLD�RULJLQDGRV�GR�DPELHQWH�

2XWUD�TXHVWmR�D�FRQVLGHUDU�QR�SUp�SURFHVVDPHQWR�p�TXDQWR�D�QRUPDOL]DomR�GRV�SDGU}HV��R�LGHDO�p�TXH�RV�GDGRV�HVWHMDP�FRPSUHHQGLGRV�HQWUH�LQWHUYDORV�EHP�GHILQLGRV��$�QRUPDOL]DomR�VH�ID]�QHFHVViULD�SDUD�TXH�YDORUHV�HVSDUVRV�QmR�LQWHUILUDP�QR�SURFHVVR�GH�DSUHQGL]DGR�H�FRQYHUJrQFLD�GR�DOJRULWPR�XWLOL]DGR�QR�UHFRQKHFLPHQWR�GRV�VLQDLV�GH�RGRUHV�� $V� FDUDFWHUtVWLFDV� GR� FODVVLILFDGRU� XWLOL]DGR� WDPEpP� SRGHP� LQIOXHQFLDU� QD�HVFROKD�GR�PpWRGR�GH�SUp�SURFHVVDPHQWR�
3DUD�R�WUDWDPHQWR�GH�VLQDLV�GH�RGRUHV�HP�QDUL]HV�DUWLILFLDLV� GLYHUVRV�PRGHORV�GH�QRUPDOL]DomR� Mi� IRUDP� SURSRVWRV�� GHQWUH� RV� TXDLV� SRGHP� VHU� GHVWDFDGRV� >*DUGQHU� H�%DUWOHWW������@�
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� H�0RGHOR�/RJDUtWPLFR�

��ORJ� PLQPD[ LMLMLM [[U � �����
RQGH� PD[LM[ H� PLQLM[ VmR�� UHVSHFWLYDPHQWH�� RV� YDORUHV� GH� Pi[LPR� H�PtQLPR� GRV� VLQDLV�FDSWDGRV�SHORV�VHQVRUHV�GR�QDUL]�DUWLILFLDO�

6HQGR� DVVLP�� D� UHVSRVWD� GRV� VHQVRUHV� D� XP� FRQMXQWR� GH� T RGRUHV� SRGH� VHU�UHSUHVHQWDGD� SRU� XPD� PDWUL]� 5�� HP� TXH� FDGD� FROXQD� M p� D� UHVSRVWD� GR� FRQMXQWR� GH�VHQVRUHV�DR�RGRU�L�
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$� FRPSOH[LGDGH� GR� SUREOHPD� GH� DQiOLVH� GH� SDGU}HV� HVWi� UHODFLRQDGD� FRP� R�Q~PHUR�GH�WHUPRV�QmR�QXORV�GD�PDWUL]�5 >*DUGQHU�H�%DUWOHWW������@��3RU�H[HPSOR��VH RV�S VHQVRUHV�IRUHP�LQGHSHQGHQWHV��RX�VHMD��VH�FDGD�VHQVRU�UHVSRQGHU�DSHQDV�D�XP�HQWUH�RV�T RGRUHV��HQWmR�FDGD�OLQKD�Vy�SRVVXLUi�XP�HOHPHQWR�QmR�QXOR��1HVWH�FDVR��D�PDWUL]�GH�UHVSRVWD� p� XPD� PDQHLUD� FRQYHQLHQWH� GH� PDQLSXODU� RV� GDGRV�� QmR� VHQGR� QHFHVViULR�XWLOL]DU� PpWRGRV� PDLV� VRILVWLFDGRV� GH� DQiOLVH� GH� SDGU}HV�� (P� JHUDO�� R� FRQMXQWR� GH�VHQVRUHV� QmR� p� LQGHSHQGHQWH�� GH�PRGR�TXH� FDGD� VHQVRU� UHVSRQGH� D� XPD� YDULHGDGH� GH�RGRUHV� FRP� VHQVLELOLGDGH� GLIHUHQWH�� 'HVVD� IRUPD�� XPD� WpFQLFD� GH� UHFRQKHFLPHQWR� GH�SDGU}HV�PDLV HODERUDGD�p�QHFHVViULD�SDUD�SURFHVVDU�RV�VLQDLV�RULJLQDGRV�SHOR�FRQMXQWR�GH�VHQVRUHV�
$VVLP��UXtGRV��GLVWRUo}HV��FRPSUHVVmR�GH�VLQDO�H�QRUPDOL]DomR�GRV�GDGRV�GHYHP�VHU� FRQVLGHUDGRV� SHORV� PHFDQLVPRV� GH� SUp�SURFHVVDPHQWR� XWLOL]DGRV� HP� QDUL]HV�DUWLILFLDLV��GH�IRUPD�D�IDFLOLWDU�R�SURFHVVR�GH�UHFRQKHFLPHQWR�GRV�HVWtPXORV�RGRUDQWHV�

��� 6LVWHPDV� GH� UHFRQKHFLPHQWR� GH� SDGU}HV� SDUD�QDUL]HV�DUWLILFLDLV
(P�JHUDO��RV�VLVWHPDV�GH� UHFRQKHFLPHQWR�GH�SDGU}HV�VmR�GLYLGLGRV�HP�SDUDPpWULFRV�H�QmR�SDUDPpWULFRV� >'XGD� HW� DO��� ����@�� D� HVFROKD� GH� XP� GHWHUPLQDGR� VLVWHPD� GH�UHFRQKHFLPHQWR�� FODVVLILFDGRU� RX� UHJUD� GH� GHFLVmR� GHSHQGH� GH� IDWRUHV� FRPR�� SRU�H[HPSOR��D�TXDOLGDGH�GRV�GDGRV�GLVSRQtYHLV�H�R�UHVXOWDGR�GHVHMDGR�QD�FODVVLILFDomR�

6LVWHPDV�GH�UHFRQKHFLPHQWR�GH�SDGU}HV�SDUDPpWULFRV�SDUWHP�GR�SUHVVXSRVWR�TXH�RV�GDGRV�REVHUYDGRV��SDUD�FDGD�FODVVH���SRGHP�VHU�GHVFULWRV�SRU�XPD�IXQomR�GHQVLGDGH�GH� SUREDELOLGDGH�� 1RUPDOPHQWH�� DGPLWH�VH� TXH� RV� GDGRV� SRVVXDP� XPD� GLVWULEXLomR�QRUPDO��FRP�PpGLD�H�YDULkQFLD�FRQKHFLGDV��(VWH WLSR�GH�WpFQLFD�H[LJH�D�FRQVWUXomR�GH�
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XPD� EDVH� GH� FRQKHFLPHQWR�� FRQWHQGR� DV� IXQo}HV� GHQVLGDGH� GH� SUREDELOLGDGH�DSURSULDGDV��SDUD�TXH�VHMDP�FRQVWUXtGDV�DV� UHJL}HV�GH�GHFLVmR��(QTXDQWR�TXH�PpWRGRV�QmR�SDUDPpWULFRV�QmR� ID]HP�WDLV�VXSRVLo}HV��HOHV�XWLOL]DP�IXQo}HV�GLVFULPLQDQWHV�SDUD�GHWHUPLQDUHP�DV�UHJL}HV�GH�GHFLVmR�

$V� SULQFLSDLV� WpFQLFDV� GH� UHFRQKHFLPHQWR� GH� SDGU}HV� XWLOL]DGDV� HP� QDUL]HV�DUWLILFLDLV�VHUmR�EUHYHPHQWH�FRPHQWDGDV�D�VHJXLU�
����� $QiOLVH�GH�)XQomR�'LVFULPLQDQWH
$� $QiOLVH� GH� )XQomR� 'LVFULPLQDQWH� >7DEDFKQLFN� H� )LGHOO�� ����@� p� XP� PpWRGR�SDUDPpWULFR��FXMR�REMHWLYR�FRQVLVWH�HP�LGHQWLILFDU�DV�YDULiYHLV�TXH�PHOKRU�GLVFULPLQDP�DJUXSDPHQWRV� GH� GDGRV� SUHYLDPHQWH� IL[DGRV�� 2V� JUXSRV� GH� GDGRV� EHP� GHILQLGRV� VmR�IL[DGRV� FRPR� YDULiYHLV� GHSHQGHQWHV� �RX� H[SOLFDGDV��� HQTXDQWR� TXH� DV� YDULiYHLV� GR�SUREOHPD�VmR� LGHQWLILFDGDV�FRPR�YDULiYHLV� LQGHSHQGHQWHV� �RX�H[SOLFDWLYDV���$�$QiOLVH�GH� )XQomR� 'LVFULPLQDQWH� DVVXPH� TXH� RV� GDGRV� SRVVXHP� GLVWULEXLomR� PXOWL�QRUPDO� H�GHWHUPLQD�IXQo}HV�GLVFULPLQDQWHV�UHODFLRQDGDV�OLQHDUPHQWH�FRP�RV�YHWRUHV�GRV�GDGRV�D�VHUHP�DQDOLVDGRV��

([HPSORV� GH� XWLOL]DomR� GD� $QiOLVH� GH� )XQomR� 'LVFULPLQDQWH� HP� QDUL]HV�DUWLILFLDLV�SRGHP�VHU�HQFRQWUDGRV�HP�>*DUGQHU�H�%DUWOHWW������ H�*DUGQHU�HW�DO�������@�
����� $QiOLVH�GH�$JUXSDPHQWRV
$� $QiOLVH� GH� $JUXSDPHQWRV� >7DEDFKQLFN� H� )LGHOO�� ����@�� p� XP� PpWRGR� QmR�VXSHUYLVLRQDGR��TXH�REMHWLYD� DJUXSDU�RV�GDGRV�� GH� IRUPD�D�SHUPLWLU� D� LGHQWLILFDomR�GH�VHPHOKDQoDV� HQWUH� RV� SDGU}HV�� ([LVWHP� GLYHUVDV� DERUGDJHQV� SDUD� $QiOLVH� GH�$JUXSDPHQWRV��QD�UHVROXomR�GH�SUREOHPDV�GH�FODVVLILFDomR�VH�EXVFD�XPD�IRUPD�JHUDO�GH�PD[LPL]DU�D�VHPHOKDQoD�LQWHU�JUXSR�H�D�GHVVHPHOKDQoD�HQWUH�JUXSRV��

$OJXQV�H[HPSORV�GD�XWLOL]DomR�GD�DQiOLVH�GH�DJUXSDPHQWRV�QD�FODVVLILFDomR�GH�SDGU}HV�GH�RGRUHV�HP�QDUL]HV�DUWLILFLDLV�SRGHP�VHU�YLVWRV�HP�>*DUGQHU�H�%DUWOHWW������ H�*DUGQHU������@�
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����� $QiOLVH�GH�&RPSRQHQWHV�3ULQFLSDLV
$� $QiOLVH� GH� &RPSRQHQWHV� 3ULQFLSDLV� >'XGD� HW� DO��� ����@�� WDPEpP� FRQKHFLGD� FRPR�7UDQVIRUPDomR�GH�.DUKXQHQ�/RHYH��p�XP�PpWRGR�HVWDWtVWLFR�PXOWLYDULDGR�VLPSOHV��QmR�SDUDPpWULFR�� QmR�VXSHUYLVLRQDGR� H� OLQHDU��$�$QiOLVH� GH�&RPSRQHQWHV�3ULQFLSDLV� SRGH�VHU� XWLOL]DGD� SDUD� FRPSUHVVmR� GH� GDGRV�� UHGXomR� GH� GLPHQVLRQDOLGDGH�� H[WUDomR� GH�FDUDFWHUtVWLFDV� H� SURMHomR� GH� GDGRV� HP� FRQMXQWRV�PXOWLYDULDGRV��0DLRUHV� LQIRUPDo}HV�VREUH� HVWD� WpFQLFD� SRGHP� VHU� HQFRQWUDGDV� QR� &DStWXOR� � H� QR� $SrQGLFH� $� GHVWD�GLVVHUWDomR�

$SOLFDo}HV�GD�$QiOLVH�GH�&RPSRQHQWHV�3ULQFLSDLV�HP�QDUL]HV�DUWLILFLDLV�SRGHP�VHU�HQFRQWUDGRV�HP�>'L�1DWDOH�HW�DO���������*DUGQHU�H�%DUWOHWW������ H�*DUGQHU������@�
����� 5HGHV�1HXUDLV�$UWLILFLDLV
$V� UHGHV� QHXUDLV� DUWLILFLDLV� VmR� PRGHORV� QmR�SDUDPpWULFRV� H�� HP� JHUDO�� QmR�OLQHDUHV��FRPSRVWRV�SRU�XQLGDGHV�GH�SURFHVVDPHQWR�SDUDOHODPHQWH�LQWHUFRQHFWDGDV��QRUPDOPHQWH�DGDSWDWLYDV�� FXMD� RUJDQL]DomR� p� EDVHDGD� HP� PRGHORV� ItVLFRV� GH� VLVWHPDV� ELROyJLFRV�>%UDJD� HW� DO��� ���� H� +D\NHQ�� ����@�� $V� UHGHV� QHXUDLV� DUWLILFLDLV� FRQVWLWXHP� XPD�DUTXLWHWXUD�IXQFLRQDO�TXH�HVWDELOL]D�RV�HVWtPXORV�VHQVRULDLV�SHUFHELGRV�HP�VXDV�HQWUDGDV��IL[DP� R� DSUHQGL]DGR� DWUDYpV� GD� FRQVWUXomR� GH� XPD� WRSRORJLD� SOiVWLFD� H� PXWDQWH��GHVHQKDGD�SHODV�FRQH[}HV�HQWUH�DV�XQLGDGHV�GH�SURFHVVDPHQWR� FULDGDV�QR�SURFHVVR�GH�DSUHQGL]DJHP�� 'HVWD� IRUPD�� DV� UHGHV� QHXUDLV� DUWLILFLDLV� SRVVXHP� D� FDSDFLGDGH� GH�DGTXLULU� VXD� EDVH� GH� FRQKHFLPHQWR� �DSUHQGHU�� DWUDYpV� GH� H[HPSORV� H� GH� ID]HU�LQWHUSRODo}HV�H�H[WUDSRODo}HV�GHVWD�EDVH�GH�FRQKHFLPHQWR��

$� XWLOL]DomR� GH� UHGHV� QHXUDLV� DUWLILFLDLV� QD� DQiOLVH� GH� SDGU}HV� GH� RGRUHV� WHP�DSUHVHQWDGR�UHVXOWDGRV�SURPLVVRUHV��(P�6DQWRV���������VmR�DSUHVHQWDGRV�WUrV�SURWyWLSRV�GH�QDUL]HV� DUWLILFLDLV�� WRGRV� FRP�VHQVRUHV� D�EDVH�GH�SROtPHURV� FRQGXWRUHV��2�SULPHLUR�SURWyWLSR� p� FRPSRVWR� SRU� WUrV� VHQVRUHV� GLVWLQWRV�� WHQGR� D� ILQDOLGDGH� GH� FODVVLILFDU�VXEVWkQFLDV�VLPSOHV��0HWDQRO��7HWUDFORUHWR�GH�&DUERQR�H�(WDQRO���DWUDYpV�GD�DSOLFDomR�GH� XPD� UHGH� QHXUDO� 3HUFHSWURQ�0XOWL�&DPDGDV�� FRP�XPD� FDPDGD� HVFRQGLGD�� WUHLQDGD�FRP� DOJRULWPR� %DFNSURSDJDWLRQ� >5XPHOKDUW� HW� DO��� ����@�� 2� VHJXQGR� SURWyWLSR�
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DSUHVHQWD�PHOKRULDV�QD�FRQVWUXomR�GRV�VHQVRUHV�H�QD�DTXLVLomR�GRV�GDGRV��VHQGR�WHVWDGR�SDUD�UHFRQKHFHU�RGRUHV�GH�VXEVWkQFLDV�PDLV�FRPSOH[DV��FRPR�GLIHUHQWHV�VDIUDV�GH�YLQKR��)RUDP� DSOLFDGDV� UHGHV� 3HUFHSWURQ� 0XOWL�&DPDGDV�� )XQomR� GH� %DVH� 5DGLDO� >%LVKRS������@� H� 5HGHV� GH� (OPDQ� >%UDJD� HW� DO��� ����@�� SHUPLWLQGR� XPD� FRPSDUDomR� GR�GHVHPSHQKR� GDV� GLIHUHQWHV� DERUGDJHQV� FRQH[LRQLVWDV�� 2V� UHVXOWDGRV� REWLGRV� QD�FODVVLILFDomR� GRV� RGRUHV� QmR� DSUHVHQWDUDP� GLIHUHQoDV� VLJQLILFDWLYDV� HQWUH� DV� WUrV�DERUGDJHQV XWLOL]DGDV��2�WHUFHLUR�SURWyWLSR�DSUHVHQWD�PXGDQoDV�QD�WHFQRORJLD�XWLOL]DGD�SDUD� SURGX]LU� RV� VHQVRUHV�� 2� PRGHOR� IRL� WHVWDGR� FRP� VXEVWkQFLDV� SXUDV� �(WDQRO��%HQ]HQR�� 0HWDQRO� H� 7HWUDFORUHWR� GH� &DUERQR�� H� FRP� DOJXPDV� PLVWXUDV� GHVWDV�VXEVWkQFLDV� �(WDQRO� FRP�7HWUDFORUHWR� GH�&DUERQR� H�%HQ]HQR� FRP�0HWDQRO���7DPEpP�IRUDP�UHDOL]DGRV� WHVWHV�FRP�GDGRV��SURYHQLHQWHV�GH� WUrV�VDIUDV�GLVWLQWDV�GH�XP�PHVPR�YLQKR�FRPHUFLDO�H�H[SHULPHQWRV�SDUD�GLVWLQJXLU�YLQKR�GH�ZLVN\�

2XWUR�WUDEDOKR��%DUERVD�HW�DO�������� DSUHVHQWD�RV�UHVXOWDGRV�GD�LPSOHPHQWDomR�H�WHVWHV�GH�XPD�UHGH�QHXUDO�)XQomR�GH�%DVH�GH�5DGLDO��FRPR�VLVWHPD�GH�UHFRQKHFLPHQWR�GH�SDGU}HV�GH�RGRUHV��(VWD�UHGH�IRL�XWLOL]DGD�FRPR�FODVVLILFDGRU�HP�XP�QDUL]�DUWLILFLDO��IRUPDGR� SHOR� DUUDQMR� GH� RLWR� VHQVRUHV� GH� SROtPHURV� FRQGXWRUHV� >6DQWRV�� ����@�� (VWH�SURWyWLSR� IRL� XWLOL]DGR� QD� FODVVLILFDomR� GH� XPD� EDVH� GH� GDGRV� FRPSRVWD� SRU� JDVHV�GHULYDGRV�GD�LQG~VWULD�SHWUROtIHUD��RV�WHVWHV�GH�FODVVLILFDomR�IRUDP�UHDOL]DGRV�FRP�FLQFR�JDVHV�GLVWLQWRV��(WDQR��0HWDQR��%XWDQR��3URSDQR�H�0RQy[LGR�GH�&DUERQR���1R�PHVPR�WUDEDOKR�� VmR� UHDOL]DGRV� WHVWHV� FRP� GLYHUVDV� DERUGDJHQV� GH� SUp�SURFHVVDPHQWR� GH�RGRUHV��UHVXOWDQGR�HP�VLJQLILFDWLYD�PHOKRUD�QD�FODVVLILFDomR�GRV�HVWtPXORV�RGRUDQWHV�
(P� <DPD]DNL� ������ p� DSUHVHQWDGD� XPD� DERUGDJHP� TXH� FRQVLGHUD� DV�FDUDFWHUtVWLFDV� WHPSRUDLV� GRV� VLQDLV� JHUDGRV� SHORV� VHQVRUHV� GR� QDUL]� DUWLILFLDO�� QD�FODVVLILFDomR� GRV� SDGU}HV� GH� RGRUHV�� <DPD]DNL� ������ GHPRQVWUD� D� SDUWLU� GH�H[SHULPHQWRV�FRPSDUDWLYRV��TXH�D�DERUGDJHP�WHPSRUDO�PRVWUD�VH�PDLV�DGHTXDGD�SDUD�D�FODVVLILFDomR�GH�SDGU}HV�GH�RGRUHV��TXDQGR�FRPSDUDGD�D�UHGHV�GR�WLSR�3HUFHSWURQ�0XOWL�&DPDGDV��1HVWH�WUDEDOKR��R�DXWRU�XWLOL]RX�XPD�5HGH�1HXUDO�FRP�$WUDVR�QR 7HPSR�SDUD�R�UHFRQKHFLPHQWR�GRV�SDGU}HV�GH�RGRUHV��2V�WHVWHV�FRPSDUDWLYRV�IRUDP�UHDOL]DGRV�FRP�XPD� EDVH� GH� GDGRV� SURYHQLHQWH� GH� WUrV� VDIUDV� GLVWLQWDV� GH� XP� PHVPR� YLQKR� WLQWR�
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FRPHUFLDO�� $� EDVH� GH� GDGRV� IRL� REWLGD� D� SDUWLU� GR� SURWyWLSR� GH� XP� QDUL]� DUWLILFLDO�>6DQWRV������@��IRUPDGR�SRU�XP�FRQMXQWR�GH�VHLV�VHQVRUHV�GH�SROtPHURV�FRQGXWRUHV��
��� 6XPiULR�GR�FDStWXOR
(VWH� FDStWXOR� DSUHVHQWRX� XPD� GHVFULomR� WHyULFD� VREUH� RV� QDUL]HV� DUWLILFLDLV�� )RUDP�GLVFXWLGDV� DV� SULQFLSDLV� HWDSDV� HQYROYLGDV� QR IXQFLRQDPHQWR� GH� XP� QDUL]� DUWLILFLDO�� R�VLVWHPD� GH� VHQVRU�� D� IDVH� GH� SUp�SURFHVVDPHQWR� GRV� GDGRV� H� R� VLVWHPD� GH�UHFRQKHFLPHQWR� GH� SDGU}HV�� 1R� GHFRUUHU� GR� FDStWXOR� IRUDP� GHVFULWDV� FDGD� XPD� GDV�HWDSDV�GR�UHFRQKHFLPHQWR�GH�RGRUHV�HP�XP�QDUL]�DUWLILFLDO��DV�SULQFLSDLV�SDUWHV�TXH�DV�FRQWLWXHP� H� UHODFLRQDGDV� DV� SULQFLSDLV� WpFQLFDV� XWLOL]DGDV� QD� OLWHUDWXUD� SDUD� R�UHFRQKHFLPHQWR�GH�HVWtPXORV�RGRUDQWHV�

1R�SUy[LPR�FDStWXOR�VHUi�DERUGDGD�D�EDVH�GH�SDGU}HV�GH�RGRUHV�XWLOL]DGD�QHVWD�GLVVHUWDomR��8PD�LQYHVWLJDomR�GD�EDVH�GH�GDGRV�VHUi�UHDOL]DGD��D�SDUWLU�GH�XPD�WpFQLFD�HVWDWtVWLFD� PXOWLYDULDGD�� D� ILP� GH� YHULILFDU� DOJXPDV� FDUDFWHUtVWLFDV� GR� SUREOHPD�DERUGDGR�



�'HVFULomR�GR�3UREOHPD�H�$QiOLVH�GRV�'DGRV
1HVWH�FDStWXOR�p�DSUHVHQWDGD�XPD�GHVFULomR�GD�EDVH�GH�SDGU}HV GH�RGRUHV� XWLOL]DGD� QHVWD� GLVVHUWDomR�� 2V� SDGU}HV� GH� RGRUHV� VmR�GHVFULWRV� H� SRVWHULRUPHQWH� DQDOLVDGRV� FRP� XPD� WpFQLFD� GH� DQiOLVH�PXOWLYDULDGD�� $� VHomR� ���� WUDWD� VREUH� D� DTXLVLomR� GRV� SDGU}HV� GH�RGRUHV�SHOR�QDUL]�DUWLILFLDO��1D�VHomR�����p�DSUHVHQWDGD�D�WpFQLFD�GH�$QiOLVH� GH� &RPSRQHQWHV� 3ULQFLSDLV�� XWLOL]DGD� FRPR� PpWRGR� GH�YLVXDOL]DomR� H� LQWHUSUHWDomR� GRV� VLQDLV� GH� RGRUHV�� $� VHomR� ����DSUHVHQWD�XP�VXPiULR�GR�FDStWXOR�

��� $TXLVLomR�GRV�GDGRV
2� SURFHVVR� GH� DTXLVLomR� GRV� HVWtPXORV� RGRUDQWHV� SHOR� QDUL]� DUWLILFLDO� p� UHDOL]DGR� QR�VLVWHPD�VHQVRU��R�TXDO�p�FRPSRVWR�SRU�XPD�PDWUL]�GH�VHQVRUHV�TXH�FDSWDP�LQIRUPDo}HV�GR�DPELHQWH�H�DV�FRQYHUWHP�HP�PHGLGDV�TXDQWLWDWLYDV�GH�LQWHUHVVH�

9iULRV� WLSRV� GH� VHQVRUHV� H� GRSDQWHV� FDUDFWHUtVWLFRV� SRGHP� VHU� XWLOL]DGRV� QR�VLVWHPD�VHQVRU�GR�QDUL]�DUWLILFLDO��&DGD�VHQVRU�GR�QDUL]�DUWLILFLDO�p�UHVSRQViYHO�SRU�XPD�UHVSRVWD�HVSHFtILFD�D�FDGD�RGRU�DQDOLVDGR��2X�VHMD��WRGR�FRPSRVWR�RGRUDQWH�DSUHVHQWDGR�DR� VLVWHPD� VHQVRU� SURGX]� QRV� VHQVRUHV� DOWHUDo}HV� ItVLFDV� RX� TXtPLFDV� TXH� R�FDUDFWHUL]DP�
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$� EDVH� GH� GDGRV� GH� RGRUHV�� XWLOL]DGD� QHVWD� GLVVHUWDomR�� IRL� REWLGD� D� SDUWLU� GD�H[SRVLomR� GR� SURWyWLSR� GH� XP� QDUL]� DUWLILFLDO� >6DQWRV�� ����@�� IUHQWH� D� FRPSRVWRV�IRUQHFLGRV� SHOD� FRPSDQKLD� SHWUROtIHUD� 3HWUREUDV��� $� SDUWLU� GHVWH� SURWyWLSR� IRUDP�UHDOL]DGRV� WHVWHV� GH� VHQVLELOLGDGH� QR� DUUDQMR� GH� RLWR� VHQVRUHV� EDVHDGRV� HP� ILOPHV� GH�SROLSLUURO���2V� VHQVRUHV� IRUDP�SUHSDUDGRV�FRP�GLIHUHQWHV�GRSDQWHV��SRU�SROLPHUL]DomR�LQ� VLWX�� HP� VXEVWUDWRV� GH� ,72� �VXEVWUDWR� YtWUHR� FRQGXWRU���2V� WHVWHV� IRUDP� UHDOL]DGRV�IUHQWH�DRV�JDVHV�GHULYDGRV�GR�SHWUyOHR��0HWDQR��(WDQR��3URSDQR�H�%XWDQR��7DPEpP�IRL�YHULILFDGD�D�VHQVLELOLGDGH�IUHQWH�DR�JiV�0RQy[LGR�GH�&DUERQR�
$� DTXLVLomR� GRV� SDGU}HV� GH� RGRUHV� QR� QDUL]� DUWLILFLDO� HQYROYHX� WUrV� HWDSDV�GLVWLQWDV�

D� &ROHWD�GD�OLQKD�GH�EDVH��FRP�GXUDomR�GH����PLQXWRV���RQGH�RV�VHQVRUHV�VmR�H[SRVWRV�D�XP�JiV�LQHUWH��JiV�1LWURJrQLR��
E� &ROHWD� GRV� YDORUHV� GH� UHVLVWrQFLD� GR� DUUDQMR� GH� VHQVRUHV�� IUHQWH� DR� JiV�DQDOLVDGR��FRP�GXUDomR�GH����PLQXWRV���H�
F� 3XUJD�RX�OLPSH]D�GRV�VHQVRUHV�FRP�JiV�1LWURJrQLR��FRP�GXUDomR�PpGLD�GH���PLQXWRV��

2V� VHQVRUHV�XWLOL]DGRV�QD�DTXLVLomR�GRV�GDGRV� VmR�GHQRPLQDGRV�SHOR�QRPH�GR�GRSDQWH�XWLOL]DGR�HP�VXD�FRQVWLWXLomR��1HVWD�DQiOLVH��R�DUUDQMR�GH�VHQVRUHV�IRL�IRUPDGR�SHORV�VLVWHPDV�DSUHVHQWDGRV�QD�7DEHOD�����
7DEHOD���� � 'HVFULomR�GRV�VHQVRUHV�XWLOL]DGRV�QR�QDUL]�DUWLILFLDO
6HQVRU 'RSDQWH 1RPH�GR�GRSDQWH�� '%6 'RGHFLOEHQ]RDWR�GH�6yGLR�� 26$ 2FWLO�VXOIRQDWR�GH�6yGLR�� 1%6 ·FLGR�1LWUREHQ]HQR�6XOI{QLFR�� $6$ $QWUDTXLQRQD�6XOIRQDWR�GH�6yGLR�� 376$ ·FLGR�3�WROXHQRVXOI{QLFR�� &$6 ·FLGR�&DQIRUVXOI{QLFR�� 3(5 3HUFORUDWR�GH�/tWLR�� 26$� 2FWLO�VXOIRQDWR�GH�6yGLR

� 3HWUyOHR�%UDVLOHLUR�6�$���%UDVLO�
� 3ROtPHUR�&RQGXWRU��PDWHULDO�RUJkQLFR��GR�WLSR��SOiVWLFR���JHUDOPHQWH�GHULYDGR�GR�SHWUyOHR��TXH�FRQGX]�HOHWULFLGDGH�
� 1R�ORFDO�GH�RULJHP��GH�IRUPD�QDW XUDO�
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$�SDUWLU�GD�FRQILJXUDomR�GH�VHQVRUHV�GHVFULWD��RV�GDGRV�IRUDP�REWLGRV�FRP�QRYH�UHSHWLo}HV� GH� WHVWHV�� SDUD� RV� FLQFR� JDVHV� DQDOLVDGRV�� (P� WRGDV� DV� UHSHWLo}HV�� SDUD� RV�FLQFR� JDVHV�� R� YDORU� GH� UHVLVWrQFLD� GH� FDGD� VHQVRU� IRL� UHJLVWUDGR� D� FDGD� YLQWH� �����VHJXQGRV��&RPR�R�SURFHVVR�GH�DTXLVLomR�GRV�SDGU}HV�GH�FDGD�DUUDQMR�HVWHQGHX�VH�SRU�TXDUHQWD������PLQXWRV��FDGD�VHQVRU�REWHYH�R�UHJLVWUR�GH�����YDORUHV��SDUD�FDGD�XP�GRV�FLQFR�JDVHV�DSUHVHQWDGRV�DR�QDUL]�DUWLILFLDO�
2� FRQMXQWR� IRUPDGR� SHORV� RLWR� YDORUHV�� GH� FDGD� XP� GRV� VHQVRUHV� QR� PHVPR�LQVWDQWH�GH�WHPSR��IRL�FRQVLGHUDGR�XPD�LQVWkQFLD�GD�EDVH�GH GDGRV��'HVWD� IRUPD��FDGD�UHSHWLomR�FRQWpP�����SDGU}HV��IRUPDGRV�SRU�����YDORUHV�GH�FDGD�JiV��$�SDUWLU�GDV�QRYH�UHSHWLo}HV��REWHYH�VH�XP�WRWDO�GH�������SDGU}HV�TXH�IRUPDP�D�EDVH�GH�GDGRV�
$� 7DEHOD� ��� DSUHVHQWD� XP� H[HPSOR� GH� XPD� GDV� UHSHWLo}HV� GH� DTXLVLomR� GRV�GDGRV��SDUD�R�JiV�%XWDQR��SHUPLWLQGR�XPD�PHOKRU�YLVXDOL]DomR�GRV�SDGU}HV�TXH�HVWmR�VHQGR�WUDWDGRV�

7DEHOD���� � ([HPSOR�GH�DTXLVLomR�GRV�GDGRV�SDUD�R�JiV�%XWDQR
6HQVRUHV�¤ YDORUHV�GH�UHVLVWrQFLD7HPSR��V� '%6 26$ 1%6 $6$ 376$ &$6 3(5 26$����� ����� ��� ��� ����� ����� ����� ����� ������� ����� ��� ��� ����� ����� ����� ����� ������� ����� ��� ��� ����� ����� ����� ����� ������� ����� ��� ��� ����� ����� ����� ����� ������� ����� ��� ��� ����� ����� ����� ����� ������ ��� ��� ��� ��� ��� ��� ��� �������� ����� ��� ��� ����� ����� ����� ����� ���

&RPR� R� SURFHVVR� GH� DTXLVLomR� GRV� GDGRV� p� UHDOL]DGR� GH� IRUPD� FRQWtQXD� QR�WHPSR�� FDGD� VHQVRU� JHUD� XPD� FXUYD� WHPSRUDO�� FRQWHQGR� RV� YDORUHV� GH� UHVLVWrQFLD� GRV�JDVHV�DQDOLVDGRV��$�)LJXUD���� DSUHVHQWD�XP�H[HPSOR�GD�HYROXomR�WHPSRUDO�GRV�YDORUHV�GH�UHVLVWrQFLD��SDUD�R�6HQVRU����'RGHFLOEHQ]RDWR�GH�VyGLR���GXUDQWH�D�IDVH�GH�DTXLVLomR�GRV� HVWtPXORV� GR� JiV� %XWDQR�� 3RGH�VH� SHUFHEHU� XPD� JUDQGH� RVFLODomR� QRV� YDORUHV�PHQVXUDGRV� HP� XP� SHTXHQR� HVSDoR� GH� WHPSR�� 3RUpP�� PDLRUHV� DQiOLVHV� VHULDP�QHFHVViULDV� SDUD� YHULILFDU� DV� FDUDFWHUtVWLFDV� WHPSRUDLV� GHVWD� VpULH�� DV� TXDLV� QmR� HVWmR�HQWUH�RV�REMHWLYRV�GHVWD�GLVVHUWDomR�
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)LJXUD����� &XUYD�WHPSRUDO�IRUPDGD�SHORV�YDORUHV�GH�UHVLVWrQFLD�GR�JiV�%XWDQR

��� $QiOLVH�GRV�GDGRV
8P�VLVWHPD�GH�PXOWL�VHQVRUHV��FRPR�R�VLVWHPD�VHQVRU�GR�QDUL]�DUWLILFLDO��SURGX]�GDGRV�FRP� JUDQGH� GLPHQVLRQDOLGDGH�� 2X� VHMD�� XP� JUDQGH� Q~PHUR� GH� YDULiYHLV� TXH�FDUDFWHUL]DP� RX� GHVFUHYHP� FDGD� REVHUYDomR��$� YLVXDOL]DomR� VLPXOWkQHD� GH� GDGRV� HP�PDLV�GH�WUrV�GLPHQV}HV�p�PXLWR�GLItFLO�GH�VHU�DQDOLVDGD��$VVLP��PpWRGRV�SDUD�UHGX]LU�D�GLPHQVLRQDOLGDGH�GH�VpULHV�GH�GDGRV�PXOWLYDULDGRV�VmR�QHFHVViULRV��SRLV�SRVVLELOLWDP�D�DQiOLVH�GH�EDVHV�GH�GDGRV�GH�JUDQGH�PDJQLWXGH�H�FRPSOH[LGDGH��

$� $QiOLVH� 0XOWLYDULDGD� GH� GDGRV� FRUUHVSRQGH� D� XP� FRQMXQWR� GH� PpWRGRV�HVWDWtVWLFRV�HP�TXH�RV�REMHWRV�HP�HVWXGR�VmR�FDUDFWHUL]DGRV�SRU�XPD�PXOWLSOLFLGDGH�GH�YDULiYHLV�� (VWHV� PpWRGRV� SHUPLWHP� D� DQiOLVH� VLPXOWkQHD� GH� DOWHUDo}HV� HP� YiULDV�SURSULHGDGHV�TXH�FDUDFWHUL]DP�RV�GDGRV�LQYHVWLJDGRV��([LVWHP�YiULDV�WpFQLFDV�FOiVVLFDV�SDUD� DQiOLVH� GH� GDGRV� PXOWLYDULDGRV�� VXD� XWLOL]DomR� GHSHQGH� GR� WLSR� GH� GDGR� TXH� VH�GHVHMD�DQDOLVDU�H�GRV�REMHWLYRV�GR�HVWXGR�
'HQWUH�DV� WpFQLFDV� HPSUHJDGDV�QD� DQiOLVH�PXOWLYDULDGD�GH�GDGRV��QHVWH� HVWXGR��IRL�XWLOL]DGD�D�$QiOLVH�GH�&RPSRQHQWHV�3ULQFLSDLV� >-DFNVRQ������@��(VWD� WpFQLFD�p�XP�PpWRGR� HVWDWtVWLFR� PXOWLYDULDGR� VLPSOHV�� TXH� SRGH� VHU� XWLOLVDGR� SDUD� FRPSUHVVmR��UHGXomR� GD� GLPHQVLRQDOLGDGH�� H[WUDomR� GH� FDUDFWHUtVWLFDV� H� SURMHomR� GH� GDGRV�PXOWLYDULDGRV��0DLRUHV�GHWDOKHV�VREUH�D�WpFQLFD�GH�$QiOLVH�GH�&RPSRQHQWHV�3ULQFLSDLV�SRGHP�VHU�HQFRQWUDGRV�QR�$SrQGLFH�$�GR�SUHVHQWH�WUDEDOKR�
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1RV�SUy[LPRV�SDUiJUDIRV�VmR�DSUHVHQWDGRV�RV�UHVXOWDGRV�GD�DSOLFDomR�GD�$QiOLVH�GH�&RPSRQHQWHV�3ULQFLSDLV�QD�EDVH�GH�GDGRV�GH�SDGU}HV�GH�RGRUHV�
8P�SURFHGLPHQWR�EiVLFR�SDUD�PHOKRUDU�D�DQiOLVH�GRV�GDGRV��GH�PRGR�D�UHGX]LU�D�GLPHQVmR� GDV� DPRVWUDV� HVWXGDGDV�� p� D� HVFROKD� GR� Q~PHUR� GH� FRPSRQHQWHV� SULQFLSDLV��&3V�� XWLOL]DGRV� QD� GHVFULomR� GR� VLVWHPD�� (VWD� HVFROKD� p� UHDOL]DGD� FRQVLGHUDQGR� D�SRUFHQWDJHP�GH�YDULkQFLD�GHVFULWD�SHODV�&3V�H�D�YDULkQFLD�UHVLGXDO�GRV�GDGRV��1D�7DEHOD���� VmR� DSUHVHQWDGDV� DV� FRPSRQHQWHV� SULQFLSDLV� TXH� GHVFUHYHP� RV� GDGRV�� RQGH� YDUFRUUHVSRQGH� D� YDULkQFLD� GHVFULWD�� YDU� ���� FRUUHVSRQGH� D� SHUFHQWDJHP� GH� YDULkQFLD�H[SOLFDGD�H�DF GL]�UHVSHLWR�DRV�VHXV�UHVSHFWLYRV�YDORUHV�DFXPXODGRV�

7DEHOD���� ¤ 9DULkQFLD�GHVFULWD�SHODV�&RPSRQHQWHV�3ULQFLSDLV
&RPSRQHQWHV�3ULQFLSDLV YDU� YDU���� DY�DF�� YDU���DF�

&3� ������ ������� ������ �������&3� ������ ������ ������ �������&3� ������ ������ ������ �������&3� ������ ������ ������ �������&3� ������ ������ ������ �������&3� ������ ������ ������ �������&3� ������ ������ ������ �������&3� ������ ������ ������ ��������
$�SDUWLU�GD�7DEHOD���� VH�SRGH�YHULILFDU�TXH�D�&3��GHVFUHYH�VRPHQWH�������GD�YDULkQFLD�WRWDO�GRV�GDGRV��R�TXH�p�LQVXILFLHQWH�SDUD�GHVFUHYHU�R�FRQMXQWR�WRWDO�GRV�GDGRV��,VWR� VH� GHYH� SHOR� IDWR� GD� YDULkQFLD� UHVLGXDO� DLQGD� VHU�PXLWR� DOWD�� GHVWD� IRUPD� DOJXPD�LQIRUPDomR�SRGHUi�HVWDU� VHQGR�SHUGLGD��3RU�H[HPSOR��D�FRQWULEXLomR�GH�YDULiYHLV�FRP�DOWR� SHVR QD�&3�� SRGHULD� HVWDU� VHQGR� GHVSUH]DGD�� R� TXH� SUHMXGLFDULD� D� GHVFULomR� GRV�GDGRV��)D]�VH�QHFHVViULR�XWLOL]DU�PDLV�XPD�FRPSRQHQWH�QD�GHVFULVmR�GRV�GDGRV��$�&3��GHVFUHYH� ������GD� YDULkQFLD� WRWDO� GRV� GDGRV� H� VRPDGD� j�&3��� GHVFUHYHP� �������GD�YDULkQFLD�WRWDO�GHVFULWD�
$SHVDU� GD� TXDQWLGDGH� GH� YDULkQFLD� GHVFULWD� SHOD� &3�� �DSHQDV� ������� VHU�SHTXHQD��VXD�LQFOXVmR�HQWUH�DV�FRPSRQHQWHV�DQDOLVDGDV�SRGH�VHU�LQWHUHVVDQWH��VRPDGDV��DV� WUrV�&3V�FRUUHVSRQGHP�D�PDLV�GH�������GD�YDULkQFLD� WRWDO�GRV�GDGRV�DQDOLVDGRV��$�UHODomR�HQWUH�D�YDULkQFLD�H[SOLFDGD�HP�FDGD�XPD�GDV�FRPSRQHQWHV�SULQFLSDLV�SRGH�VHU�
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IDFLOPHQWH�YLVXDOL]DGD�QD�)LJXUD������'HVWD� IRUPD��QHVWD�DQiOLVH�� LUHPRV�FRQVLGHUDU� DV�WUrV�SULPHLUDV�FRPSRQHQWHV�SULQFLSDLV�GRV�GDGRV�

)LJXUD���� ¤ 9DULkQFLD�H[SOLFDGD�HP�FDGD�XPD�GDV�FRPSRQHQWHV�SULQFLSDLV
$�SURMHomR�GH�FDGD�SDGUmR�GH�RGRU�L �L  ���������Q��QHVWH�QRYR�VLVWHPD�GH�HL[RV��IRUQHFH�RV�HVFRUHV��� FDGD�DPRVWUD�SRVVXL�XP�YDORU�GH�HVFRUH SDUD�FDGD�XP�GRV�QRYRV�HL[RV� �DV�&3V���$� SURMHomR� GHVWHV� YDORUHV�� QDV� WUrV� SULPHLUDV� FRPSRQHQWHV� SULQFLSDLV��SRGH�VHU�YLVWD�QD�)LJXUD������D�SDUWLU�GHVWH�JUiILFR�SRGH�VH�REVHUYDU�TXH�D�GLVWLQomR�HQWUH�D� PDLRULD� GRV� JDVHV� p� EHP� GHILQLGD�� DSHQDV� RV� JDVHV� 0HWDQR� H� (WDQR� PDQWrP�VH�DJUXSDGRV�HP�XP�SODQR�GH�GLItFLO�VHSDUDomR��
1D�)LJXUD���� VH�SRGH�REVHUYDU�WDPEpP�TXH�RV�DJUXSDPHQWRV�GRV�JDVHV�0HWDQR��(WDQR� H�0RQy[LGR� GH�&DUERQR� DSUHVHQWDP� DPRVWUDV� TXH� DSDUHFHP� VHSDUDGDV� GH� VHXV�UHVSHFWLYRV� DJUXSDPHQWRV�� (VWD� VHSDUDomR� SRGH� FDUDFWHUL]DU� D� SUHVHQoD� GH�RXWOLHUV RX�UXtGRV� QRV� GDGRV�� RV� TXDLV� SRGHP� GLILFXOWDU� D� IDVH� GH� FODVVLILFDomR� GRV� RGRUHV��GHSHQGHQGR� GR� WLSR� GH� FODVVLILFDGRU� XWLOL]DGR�� (VWDV� DPRVWUDV� TXH� DSUHVHQWDUDP�DOJXPDV� GLIHUHQoDV� HP� UHODomR� DRV� SDGU}HV� GH� VHXV� DJUXSDPHQWRV�� VHUmR�PDQWLGDV� QD�EDVH� GH� GDGRV� SDUD� TXH� VLUYDP� GH� SDUkPHWUR� QR� WHVWH� GRV� FODVVLILFDGRUHV� TXH� VHUmR�XWLOL]DGRV�QHVWD�GLVVHUWDomR�

�� 2�WHUPR�HP�LQJOrV�VFRUHV WDPEpP�p�PXLWR�XWLOL]DGR�QD�OLWHUDWXUD�VREUH�R�WHPD�
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)LJXUD���� � 3URMHomR�GRV�GDGRV�HP�WUrV�FRPSRQHQWHV�SULQFLSDLV
$�$QiOLVH�GH�&RPSRQHQWHV�3ULQFLSDLV�WDPEpP�SRGH�VHU�XWLOL]DGD�SDUD�YHULILFDU�D�LPSRUWkQFLD� GH� FDGD� XPD� GDV� YDULiYHLV� GR� FRQMXQWR� RULJLQDO� GH� GDGRV�� 2X� VHMD�� DV�YDULiYHLV�RULJLQDLV�RX�RV�VHQVRUHV�HP�QRVVR�FDVR��FRP�PDLRU�SHVR QD�FRPELQDomR�OLQHDU�GRV� SULPHLURV� FRPSRQHQWHV� SULQFLSDLV� VmR� RV� PDLV� LPSRUWDQWHV� GR� SRQWR� GH� YLVWD�HVWDWtVWLFR�
2� UHVXOWDGR� GD� DQiOLVH� GRV�SHVRV GH� FDGD� XPD� GDV� YDULiYHLV� p� DSUHVHQWDGR� QD�7DEHOD������$�SDUWLU�GHVWD�WDEHOD�H�GD�)LJXUD������SRGH�VH�YHULILFDU�TXDLV�VHQVRUHV�PDLV�FRQWULEXHP� SDUD� D� VHSDUDomR� GRV� JDVHV� HP� FDGD� XPD� GDV� FRPSRQHQWHV� SULQFLSDLV�� $�DQiOLVH�SRGH�VHU�IHLWD�SULPHLUDPHQWH�XWLOL]DQGR�D�)LJXUD������GH�IRUPD�D�LGHQWLILFDU�TXDLV�GDV�YDULiYHLV�SRVVXHP�PHQRU�FRUUHODomR��D�SDUWLU�GHVWDV�YDULiYHLV�SRGH�VH�LGHQWLILFDU�QD�7DEHOD�����RV�VHQVRUHV�FRP�PDLRU�UHOHYkQFLD�HP�FDGD�XPD�GDV�FRPSRQHQWHV�SULQFLSDLV��'HVWD� IRUPD�� SRGHPRV� YHULILFDU� TXH� TXDWUR� VHQVRUHV� �'%6�� $6$�� 3(5� H� 26$���SRVVXHP� PDLRU� UHOHYkQFLD� SDUD� D� VHSDUDomR� GRV� JDVHV� QDV� FRPSRQHQWHV� SULQFLSDLV�DQDOLVDGDV�
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7DEHOD���� ¤ 3HVR�GH�FDGD�YDULiYHO�QDV�&RPSRQHQWHV�3ULQFLSDLV

&RPSRQHQWH�3ULQFLSDO6HQVRU &3� &3� &3� &3� &3� &3� &3� &3�'%6 ������� ������� ������ ������ ������ ������� ������ �������26$ ������� ������ ������ ������ ������ ������ ������� ������1%6 ������� ������ ������ ������� ������� ������� ������ �������$6$ ������ ������ ������ ������� ������� ������ ������� �������376$ ������� ������ ������ ������ ������� ������� ������� ������&$6 ������� ������ ������ ������� ������ ������ ������� ������3(5 ������ ������ ������ ������ ������ ������� ������� �������26$� ������� ������ ������� ������� ������� ������ ������� �������

)LJXUD���� � &RUUHODomR�HQWUH�RV�VHQVRUHV

��� 6XPiULR�GR�&DStWXOR
(VWH� FDStWXOR� WHYH� FRPR� REMHWLYR� DSUHVHQWDU� XPD� GHVFULomR� GD� EDVH� GH� GDGRV�XWLOL]DGD� QHVWD� GLVVHUWDomR� H� VXD� IRUPD� GH� DTXLVLomR� IUHQWH� DRV� VHQVRUHV� GR� QDUL]�DUWLILFLDO��)RL�DSUHVHQWDGD�WDPEpP�XPD�DQiOLVH�GRV�SDGU}HV�GH�RGRUHV�D�SDUWLU�GD�WpFQLFD�GH�$QiOLVH�GH�&RPSRQHQWHV�3ULQFLSDLV�
2� LQWHUHVVH�QD�XWLOL]DomR�GD�$QiOLVH�GH�&RPSRQHQWHV�3ULQFLSDLV� UHVLGH�QR� IDWR�GHVWD� WpFQLFD� SHUPLWLU� HVWDEHOHFHU� DVVRFLDo}HV� HQWUH� RV� JDVHV� H� RV� VHQVRUHV�� GH� DFRUGR�
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FRP� VXDV� SURSULHGDGHV� GH� GLVWULEXLomR� HVWDWtVWLFD�� HYLGHQFLDGDV� SRU� HVWH� PpWRGR� GH�PDQLSXODomR�HVWDWtVWLFD��$�XWLOL]DomR�GD�$QiOLVH�GH�&RPSRQHQWHV�3ULQFLSDLV� WDPEpP�p�LPSRUWDQWH�SRU�VHU�XP�PpWRGR�TXH�SURSRUFLRQD�D�YLVXDOL]DomR�GD�GLVWULEXLomR�HVSDFLDO�GRV� GDGRV��PHVPR�TXH� GH� IRUPD� VLPSOLILFDGD�� ,VWR� SRUTXH� RV� FRPSRQHQWHV� SULQFLSDLV�VmR�DSUR[LPDo}HV�FRP�PHQRUHV�GLPHQV}HV��GDV�YDULiYHLV�RULJLQDLV�

$�SDUWLU�GRV�UHVXOWDGRV�GD $QiOLVH�GH�&RPSRQHQWHV�3ULQFLSDLV�H�GD�YLVXDOL]DomR�GD�GLVWULEXLomR�GRV�SDGU}HV�GH�RGRUHV�QDV�WUrV�SULPHLUDV�FRPSRQHQWHV�SULQFLSDLV��SRGH�VH�YHULILFDU�TXH�D�PDLRULD�GRV�JDVHV�DSUHVHQWD�JUDQGH�VHSDUDELOLGDGH�HVSDFLDO��$SHQDV�RV�JDVHV�0HWDQR� H�(WDQR� DSUHVHQWDP� FDUDFWHUtVWLFDV� HVWUXWXUDLV�PXLWR� SUy[LPDV�� DV� TXDLV�SRGHP�GLILFXOWDU�VXD�GLIHUHQFLDomR�GXUDQWH�D�IDVH�GH�FODVVLILFDomR��9DOH�UHVVDOWDU�TXH�QD�WUDQVSRVLomR� GRV� GDGRV� SDUD� R� SODQR� GDV� FRPSRQHQWHV� SULQFLSDLV� KRXYH� XPD�VLPSOLILFDomR� GD� GLVWULEXLomR� GRV�PHVPRV�� IDWR� SHOR� TXDO� DSDUHFHP� WmR� HVSDFLDOPHQWH�GLVMXQWRV��
2XWUR� SRQWR� YHULILFDGR� QD� DQiOLVH� p� TXH� DSHQDV� DOJXQV� VHQVRUHV� DSUHVHQWDP�PDLRU�UHOHYkQFLD�QD�VHSDUDomR�GRV�JDVHV��4XDWUR�VHQVRUHV�GHPRQVWUDUDP�SRVVXLU�PDLRU�UHOHYkQFLD� QD� FODVVLILFDomR� GRV� RGRUHV�� VmR� HOHV�� 'RGHFLOEHQ]RDWR� GH� 6yGLR��$QWUDTXLQRQD�6XOIRQDWR�GH�6yGLR��3HUFORUDWR�GH�/tWLR�H�2FWLO�VXOIRQDWR�GH�6yGLR�
1D�VHT�rQFLD�VHUmR�DSUHVHQWDGDV�DV� WpFQLFDV�FRQH[LRQLVWDV�H�KtEULGDV�XWLOL]DGDV�FRPR�VLVWHPDV�GH�UHFRQKHFLPHQWR�GH�SDGU}HV�QHVWD�GLVVHUWDomR�



�6LVWHPDV� GH� 5HFRQKHFLPHQWR� GH�3DGU}HV�SDUD�1DUL]HV�$UWLILFLDLV
1HVWH� FDStWXOR� VmR� DSUHVHQWDGDV� DV� WpFQLFDV� XWLOL]DGDV�� QHVWD�GLVVHUWDomR�� FRPR� VLVWHPDV�GH� UHFRQKHFLPHQWR�GH� VLQDLV�GH�RGRUHV��1D� VHomR� ���� VmR� DSUHVHQWDGDV� jV� DERUGDJHQV� FRQH[LRQLVWDV� GH�UHFRQKHFLPHQWR� GH� SDGU}HV� XWLOL]DGDV�� DV� WpFQLFDV� GHVFULWDV� VmR��5HGHV� 1HXUDLV� 3HUFHSWURQ� 0XOWL�&DPDGDV� H� 5HGHV� 1HXUDLV� FRP�$WUDVRV� QR� 7HPSR�� $� VHomR� ���� GHVFUHYH� DV� DERUGDJHQV� QHXUDLV�KtEULGDV� SURSRVWDV� SDUD� D� FODVVLILFDomR� GH� SDGU}HV� GH� RGRUHV�� VmR�HODV��DV�5HGHV�)HDWXUH�ZHLJWKHG�'HWHFWRU�H�DV�5HGHV�(YROYLQJ�)X]]\�1HXUDO� 1HWZRUNV�� 1D� VHomR� ���� p� DSUHVHQWDGR� XP� VXPiULR� GR�FDStWXOR�

��� $ERUGDJHQV� FRQH[LRQLVWDV� SDUD� UHFRQKHFLPHQWR�GH�SDGU}HV
&RQH[LRQLVPR�GHQRWD�XPD�IRUPD�SDUWLFXODU�GH�SURFHVVDPHQWR�GH�LQIRUPDomR��VHQGR�Mi�Ki�DOJXP�WHPSR��XPD�iUHD�GH�SHVTXLVD�TXH�HQYROYH�LQGLVWLQWDPHQWH�YiULDV�GLVFLSOLQDV�GR�FRQKHFLPHQWR�� 2V� VLVWHPDV� FRQH[LRQLVWDV� VmR� PRGHORV� FRPSXWDFLRQDLV� LQVSLUDGRV� QD�HVWUXWXUD� H� IXQFLRQDPHQWR� GR� FpUHEUR� KXPDQR�� &DUDFWHUL]DP�VH� SHOD UHXQLmR� GH� XPD�JUDQGH� TXDQWLGDGH� GH� FpOXODV� �QRGRV� RX� XQLGDGHV�� GH� SURFHVVDPHQWR�� LQWHUOLJDGDV� SRU�XP�JUDQGH�Q~PHUR�GH�FRQH[}HV��TXH�SURFHVVDP�D�LQIRUPDomR�GH�IRUPD�SDUDOHOD�
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2V�VLVWHPDV�FRQH[LRQLVWDV�RX�UHGHV�QHXUDLV�DUWLILFLDLV�WrP�VLGR�EDVWDQWH�DWUDWLYRV��SHODV� IXQo}HV� TXH� GHVHPSHQKDP�QR� UHFRQKHFLPHQWR� GH� SDGU}HV� H� HP� RXWUDV� iUHDV� GD�,QWHOLJrQFLD� &RPSXWDFLRQDO�� $V� UHGHV� QHXUDLV� DUWLILFLDLV� SRVVXHP� D� FDSDFLGDGH� GH�DUPD]HQDU� LQIRUPDo}HV� H� WRUQi�ODV� GLVSRQtYHLV� SDUD� XVR� SRVWHULRU�� $VVLP� FRPR� QR�FpUHEUR� KXPDQR�� R� FRQKHFLPHQWR� p� DGTXLULGR� GR�PHLR� H[WHUQR� H� FRQVROLGDGR� SRU� XP�SURFHVVR�GH�DSUHQGL]DGR�RX�WUHLQDPHQWR�
1R�WUHLQDPHQWR�GDV�UHGHV�QHXUDLV�DUWLILFLDLV��DV�LQIRUPDo}HV�DFHUFD�GR�DPELHQWH�RX�SURFHVVR�HP�TXH�VH�GHVHMD�WUDWDU�VmR�UHSUHVHQWDGDV�DWUDYpV�GH�YHWRUHV�GH�LQIRUPDo}HV��(VWHV�YHWRUHV�UHSUHVHQWDP�DV�DPRVWUDV�GH�GDGRV�GLVSRQtYHLV�H�VmR�DV�HQWUDGDV�GDV�UHGHV�QHXUDLV�DUWLILFLDLV��SRGHQGR�VHU�URWXODGDV�RX�QmR��FDVR�D�FODVVLILFDomR�GDV�DPRVWUDV�VHMD�FRQKHFLGD�RX�QmR��UHVSHFWLYDPHQWH�
1DV�UHGHV�QHXUDLV�DUWLILFLDLV��R�FRQKHFLPHQWR�p�DUPD]HQDGR�QDV�FRQH[}HV�HQWUH�DV� XQLGDGHV� GH� SURFHVVDPHQWR�� RX� SHVRV�� TXH� HP� VHX� FRUUHVSRQGHQWH� ELROyJLFR� VmR�FRQKHFLGDV� FRPR� VLQDSVHV�� 2� DOJRULWPR� GH� DSUHQGL]DGR� PRGLILFD� D� LQWHQVLGDGH� GDV�VLQDSVHV��GH�IRUPD�D�DOFDQoDU�R�REMHWLYR GHVHMDGR��(P�DOJXQV�FDVRV��R�DSUHQGL]DGR�SRGH�PRGLILFDU�D�WRSRORJLD�GD�UHGH�>%UDJD�HW�DO�������@�
&RPR� H[SRVWR� QD� VHomR� ����� GHVWD� GLVVHUWDomR�� DV� UHGHV� QHXUDLV� DUWLILFLDLV�FRQWULEXtUDP�DPSODPHQWH�SDUD�D�HYROXomR�GRV�VLVWHPDV�GH�UHFRQKHFLPHQWR�GH�SDGU}HV�GRV�QDUL]HV�DUWLILFLDLV��1DV�VHo}HV�VHJXLQWHV�VmR�GHVFULWDV�GXDV�GDV�SULQFLSDLV�DERUGDJHQV�FRQH[LRQLVWDV�SDUD�R�UHFRQKHFLPHQWR�GH�VLQDLV�GH�RGRUHV�

����� 5HGHV�1HXUDLV�3HUFHSWURQ�0XOWL�&DPDGDV
'HQWUH� RV� YiULRV� PRGHORV� GH� UHGHV� QHXUDLV� DUWLILFLDLV� H[LVWHQWHV�� D� UHGH� 3HUFHSWURQ�0XOWL�&DPDGDV� >5XPHOKDUW� HW� DO��� ����@� p� D� UHGH� PDLV� GLIXQGLGD�� SDUWH� SRU� VXD�IDFLOLGDGH� GH� LPSOHPHQWDomR�� SDUWH� SRU� VXD� VLPSOLFLGDGH�� &DUDFWHUtVWLFDV� HVWDV�� TXH� D�WRUQDUDP�XPD�GDV�UHGHV�QHXUDLV�DUWLILFLDLV�PDLV�XWLOL]DGDV�QD�FODVVLILFDomR�GH�SDGU}HV�GH�RGRUHV� ><DPD]DNL�� ������ 6DQWRV�� ������ 'L� 1DWDOH� HW� DO��� ������ *DUGQHU� HW� DO��� ������.HOOHU�HW�DO���������6XQGJUHQ�HW�DO������� H�*DUGQHU�HW�DO�������@�
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$V�UHGHV�3HUFHSWURQ�0XOWL�&DPDGDV�XWLOL]DP�XQLGDGHV�GH�SURFHVVDPHQWR�GR�WLSR�0F&XOORFK� H� 3LWWV� �������� FRP� IXQo}HV� GH� DWLYDomR� QRUPDOPHQWH� QmR�OLQHDUHV��RUJDQL]DGDV� HP� YiULDV� FDPDGDV�� $� )LJXUD� ��� DSUHVHQWD� XPD� UHGH� 3HUFHSWURQ� 0XWL�&DPDGDV� FRP� �� QtYHLV�� VHP� ODoRV� GH� UHDOLPHQWDomR� �FRQKHFLGD� FRPR� DUTXLWHWXUD� GH�SURSDJDomR�RX�IHHGIRUZDUG��

)LJXUD���� � ([HPSOR�GH�XPD�UHGH�3HUFHSWURQ�0XOWL�&DPDGDV
$V�SULQFLSDLV�FDUDFWHUtVWLFDV�GH�XPD�UHGH�3HUFHSWURQ�0XOWL�&DPDGDV�VmR�

� &RQWpP�XPD�RX�PDLV�FDPDGDV�HVFRQGLGDV�
� 2� PRGHOR� GH� FDGD� XQLGDGH GH� SURFHVVDPHQWR� LQFOXL� XPD� IXQomR� GH�DWLYDomR�QmR�OLQHDU�� JHUDOPHQWH�p�DGRWDGD�D� IXQomR� ORJtVWLFD� �VLJPyLGH��RX�D�IXQomR�WDQJHQWH�KLSHUEyOLFD�
� $SUHVHQWD�XP�DOWR�JUDX�GH�FRQHFWLYLGDGH�HQWUH�DV�FDPDGDV�
� 8WLOL]D�XP�DOJRULWPR�FRP�UHWURSURSDJDomR�QR�DMXVWH�GDV�FRQH[}HV�HQWUH�DV�XQLGDGHV�GH�SURFHVVDPHQWR�

([LVWHP� YiULRV� DOJRULWPRV� SDUD� WUHLQDU� UHGHV� 3HUFHSWURQ� 0XOWL�&DPDGDV�� 1RV�H[SHULPHQWRV� UHDOL]DGRV� QHVWD� GLVVHUWDomR�� IRL� XWLOL]DGR� R� DOJRULWPR� GH� WUHLQDPHQWR�/HYHQEHUJ�0DUTXDUGW� >/DQJ� H� +LOWRQ�� ����@�� (VWH� DOJRULWPR� p� XPD� YDULDomR� GR�DOJRULWPR� %DFNSURSDJDWLRQ >5XPHOKDUW� HW� DO��� ����@�� QRUPDOPHQWH� XWLOL]DGR� SDUD�DFHOHUDU�R�WHPSR�GH�WUHLQDPHQWR�GD�UHGH�QHXUDO��6XD�SULQFLSDO�GLIHUHQoD�HP�UHODomR�DR�DOJRULWPR� %DFNSURSDJDWLRQ�� p� TXH� R� %DFNSURSDJDWLRQ XWLOL]D� JUDGLHQWH� GHVFHQGHQWH�FRPR�PpWRGR�GH�DSUR[LPDomR�GR�PtQLPR�GD�IXQomR�GH�HUUR��HQTXDQWR�TXH�R�DOJRULWPR�
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GH�/HYHQEHUJ�0DUTXDUGW XWLOL]D� XPD� DSUR[LPDomR� SHOR�PpWRGR� GH�1HZWRQ� >+DJDQ� H�0HQKDM������@�
����� 5HGHV�1HXUDLV�FRP�$WUDVRV�QR�7HPSR
$� VROXomR� SDUD� PXLWRV� SUREOHPDV� QD� iUHD� GH� ,QWHOLJrQFLD� &RPSXWDFLRQDO� H[LJH�DUTXLWHWXUDV� GH� UHGHV� QHXUDLV� DUWLILFLDLV� TXH� VHMDP� FDSD]HV� GH� UHDOL]DU� PDSHDPHQWRV�GLQkPLFRV� VREUH� RV� GDGRV�� 3DUD� TXH� XPD� UHGH� QHXUDO� DUWLILFLDO� VHMD� FRQVLGHUDGD�GLQkPLFD��HVWD�GHYH�SRVVXLU�PHPyULD�>(OPDQ������@��$�LQFOXVmR�GH�PHPyULD�QDV�UHGHV�QHXUDLV� DUWLILFLDLV� SRGH� VHU� IHLWD� GH� GXDV� IRUPDV�� ���� VH� D� UHGH� FRQVLGHUDU� HQWUDGDV�DWUDVDGDV�QR�WHPSR��RX�����VH�D�UHGH�SRVVXLU�ODoRV�GH�UHDOLPHQWDomR�

(VWH�WUDEDOKR�WHP�SDUWLFXODU�LQWHUHVVH�HP�5HGHV�1HXUDLV�FRP�$WUDVR�QR�7HPSR��D�TXDO��p�D�DUTXLWHWXUD�FRQH[LRQLVWD�TXH�WHP�DSUHVHQWDGR�RV� UHVXOWDGRV�PDLV�SURPLVVRUHV�QD�FODVVLILFDomR�GH�SDGU}HV�GH�RGRUHV�>=DQFKHWWLQ�H�/XGHUPLU������E��=DQFKHWWLQ�HW�DO���������<DPD]DNL��������<DPD]DNL�H�/XGHUPLU������ H�<DPD]DNL�HW�DO�������@��
$�5HGH�1HXUDO�FRP�$WUDVR�QR�7HPSR��7LPH�'HOD\���IRL�SURSRVWD�SRU�:DLEHO�HW�DO�� �������� FRP� D� ILQDOLGDGH� GH� UHVROYHU� R� SUREOHPD� GH� UHFRQKHFLPHQWR� GH� IRQHPDV�LVRODGRV�XWLOL]DQGR�XP�HVSHFWURJUDPD��(P�HVVrQFLD��XPD�5HGH�1HXUDO�FRP�$WUDVRV�QR�7HPSR�p�XPD�UHGH�QHXUDO�DUWLILFLDO�FRP�DUTXLWHWXUD�IHHGIRUZDUG��RQGH�D�UHVSRVWD�GD�UHGH�QR�WHPSR�W�p�EDVHDGD�QDV�HQWUDGDV�QR�WHPSR��W������W����������W�Q���&RP�LVVR��FRQVLGHUD�VH�XP�KLVWyULFR�GD�VHT�rQFLD�WHPSRUDO�GRV�GDGRV��
$� DERUGDJHP�� RQGH� RV� DWUDVRV� VmR� IRUQHFLGRV� VRPHQWH� j� FDPDGD� GH� HQWUDGD� p�PXLWR� XWLOL]DGD�� GHQRPLQDGD�¦MDQHODPHQWR§�� LQWURGX]�PHPyULD� VRPHQWH� QDV� XQLGDGHV�GH�SURFHVVDPHQWR�GD�SULPHLUD� FDPDGD� HVFRQGLGD��$�)LJXUD������ LOXVWUD�XPD� UHGH� FRP�GXDV�FDPDGDV�HVFRQGLGDV�XWLOL]DQGR�R�PpWRGR�GH�MDQHODPHQWR�
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)LJXUD���� � 0pWRGR�GH�MDQHODPHQWR SDUD�SURFHVVDPHQWR�WHPSRUDO
$V� XQLGDGHV� GH� SURFHVVDPHQWR� GD� SULPHLUD� FDPDGD� HVFRQGLGD�� DOpP� GH�UHFHEHUHP� D� HQWUDGD� DWXDO� [�N��� UHFHEHP� WDPEpP�� QHVWH� FDVR�� DV� GXDV� HQWUDGDV�DQWHULRUHV��[�N����H�[�N����� FULDP�VH��SRUpP��RLWR�QRYDV�FRQH[}HV�HQWUH�DV�XQLGDGHV�GH�SURFHVVDPHQWR� GD� FDPDGD� GH� HQWUDGD� H� FDPDGD� HVFRQGLGD�� 2X� VHMD�� R� PpWRGR� GH�MDQHODPHQWR SURSRUFLRQRX� j� UHGH� XPD�PHPyULD� GH� RUGHP� ��� Vy� QD� SULPHLUD� FDPDGD�HVFRQGLGD�� $SHVDU� GH� LQWURGX]LU� PHPyULD� DR� PRGHOR�� HVWD� DUTXLWHWXUD� SRGH� VHU�FRQVLGHUDGD�XP�FDVR�SDUWLFXODU�GH�XPD�UHGH�HVWiWLFD�SDGUmR��WRWDOPHQWH�LQWHUFRQHFWDGD��3RLV�� DV� QRYDV� XQLGDGHV� GH� SURFHVVDPHQWR� VmR� FRQVLGHUDGDV� WRWDOPHQWH� LQGHSHQGHQWHV�GDV HQWUDGDV�RULJLQDLV�
([LVWHP� DLQGD� JHQHUDOL]Do}HV� GR� PpWRGR� SDUD� FRQVLGHUDU� DWUDVRV� WDPEpP� QDV�FDPDGDV� HVFRQGLGDV� H� QD� VDtGD� GD� UHGH�� $� )LJXUD� ��� LOXVWUD� XP� H[HPSOR� GH� RXWUR�PRGHOR�GH�5HGH�1HXUDO� FRP�$WUDVR�QR�7HPSR�� GHQRPLQDGD� UHGH�7LPH�'HOD\�1HXUDO�1HWZRUN >/DQJ� H�+LOWRQ�� ����@��(VWD� UHGH� SURSRUFLRQD�PHPyULD� D� WRGRV� RV� QHXU{QLRV�GD�V��FDPDGD�V��HVFRQGLGD�V��H�GD�FDPDGD�GH�VDtGD�
$� UHGH� DSUHVHQWDGD� QD� )LJXUD� ��� FRQWpP� VRPHQWH� XPD� FDPDGD� HVFRQGLGD��SRGHQGR� DSUHVHQWDU� PDLV� GH� XPD�� FRP�PHPyULD� GH� RUGHP� ��� H� D� FDPDGD� GH� VDtGD�SRVVXL�PHPyULD�GH�RUGHP����$�SULPHLUD�FDPDGD�HVFRQGLGD�DOpP�GD�HQWUDGD�[�N� UHFHEH�WDPEpP�XPD�HQWUDGD� WHPSRUDOPHQWH�DQWHULRU�[�N����� Mi�D�FDPDGD�GH�VDtGD� UHFHEH�GXDV�HQWUDGDV� WHPSRUDOPHQWH� DQWHULRUHV� SDUD� FDGD� XPD� GDV� XQLGDGHV� HVFRQGLGDV�� D��N�����D��N����� D��N����� D��N����� D��N���� H� D��N����� 'H� PDQHLUD� VLPLODU� DR� PpWRGR� GH�MDQHODPHQWR��H[LVWHP�QRYDV�FRQH[}HV�HQWUH�DV�XQLGDGHV�GH�SURFHVVDPHQWR��PDV�D�UHGH�
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7LPH�'HOD\�1HXUDO�1HWZRUN QmR�FRQGX]�j�IRUPD�GH�XPD�UHGH�HVWiWLFD�SDGUmR�WRWDOPHQWH�LQWHUFRQHFWDGD�� $� GLIHUHQoD� HQWUH� DV� GXDV� DERUGDJHQV� VH� GHYH� DR� IDWR� TXH� DV� QRYDV�XQLGDGHV�GH�SURFHVVDPHQWR�GD�FDPDGD�HVFRQGLGD�GD� UHGH�7LPH�'HOD\�1HXUDO�1HWZRUNQmR�VmR�FRQHFWDGDV�DRV�HOHPHQWRV�GH�HQWUDGD�

)LJXUD���� � 5HGH�7LPH�'HOD\�1HXUDO�1HWZRUN�SDUD�SURFHVVDPHQWR�WHPSRUDO
'H� PDQHLUD� JHUDO�� DV� 5HGHV� 1HXUDLV� FRP� $WUDVRV� QR� 7HPSR� DSUHVHQWDP� DV�VHJXLQWHV�SURSULHGDGHV�

� 0~OWLSODV� FDPDGDV FRP� LQWHUFRQH[mR� VXILFLHQWH� HQWUH� DV� XQLGDGHV� GH�SURFHVVDPHQWR�H�HQWUH�FDGD�XPD�GHVWDV�FDPDGDV�
� &DSDFLGDGH�GH�UHSUHVHQWDU�UHODFLRQDPHQWRV�HQWUH�RV�HYHQWRV�WHPSRUDLV�
� $V� FDUDFWHUtVWLFDV� UHDLV� RX� DEVWUDo}HV� GD� DSUHQGL]DJHP� GD� UHGH� QmR�YDULDP�QR�WHPSR�
� 2� SURFHVVR� GH� DSUHQGL]DJHP� QmR� UHTXHU� XP� DOLQKDPHQWR� WHPSRUDO�SUHFLVR�GRV�UyWXORV�TXH�VHUmR�DSUHQGLGRV�
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��� $ERUGDJHQV� QHXUDLV� KtEULGDV� SDUD� R�UHFRQKHFLPHQWR�GH�SDGU}HV
2� WHUPR� 6LVWHPD�+tEULGR� p� XWLOL]DGR� TXDQGR� VH� ID]� UHIHUrQFLD� D� XPD� FRPELQDomR� GH�GLIHUHQWHV�WpFQLFDV�H�PRGHORV�GH�LPSOHPHQWDomR��'HQWUR�GD�,QWHOLJrQFLD�&RPSXWDFLRQDO��XP� 6LVWHPD� +tEULGR� ,QWHOLJHQWH� p� DTXHOH� TXH� XWLOL]D� XP� SDUDGLJPD� LQWHOLJHQWH� HP�FRPELQDomR� FRP� DOJXPD� RXWUD� WpFQLFD� FRPSXWDFLRQDO�� VHMD� HOD� LQWHOLJHQWH� RX� QmR�� $�FRPELQDomR� GH� XP� VLVWHPD� HVSHFLDOLVWD� FRP� DOJXPD� WpFQLFD� GH� RWLPL]DomR�� SRU�H[HPSOR��WDPEpP�SRGH�VHU�HQTXDGUDGD�QHVVD�GHILQLomR�

$� LQWHJUDomR� GH� GXDV� RX� PDLV� WpFQLFDV� FRPSXWDFLRQDLV�� SURFXUD� FRPELQDU�YDQWDJHQV�� FRP� R� LQWXLWR� GH� VXSHUDU� DV� GHVYDQWDJHQV� TXH� FDGD� WpFQLFD� DSUHVHQWD�LQGLYLGXDOPHQWH�� QD� UHVROXomR� GH� SUREOHPDV� FRPSOH[RV� H� FRPSXWDFLRQDOPHQWH�H[LJHQWHV�
$ERUGDJHQV�KtEULGDV� WDPEpP�SRVVLELOLWDP�D�FULDomR�GH�VLVWHPDV�FRP�P~OWLSODV�FDSDFLGDGHV�GH�SURFHVVDPHQWR�� DJUHJDGRV� HP�XPD�~QLFD� DUTXLWHWXUD��6H�XP�SUREOHPD�SRGH�VHU�GLYLGLGR�HP�PyGXORV�GH�SURFHVVDPHQWR�LQGHSHQGHQWHV��HQWmR�YiULRV�PyGXORV�LQWHOLJHQWHV�SRGHP�VHU�XWLOL]DGRV�SDUD�JHUDU�VROXo}HV�SDUFLDLV�SDUD�HVWH�SUREOHPD��6HQGR�TXH�HVWHV�PyGXORV�SRGHP�FRUUHVSRQGHU�D�DERUGDJHQV�FRPSXWDFLRQDLV�GLIHUHQWHV�
e�SRVVtYHO��SRU�H[HPSOR��XVDU�XPD�UHGH�QHXUDO�DUWLILFLDO��XP�VLVWHPD�HVSHFLDOLVWD�H�XP�DOJRULWPR�JHQpWLFR�GH�PDQHLUD�FRPSHWLWLYD�RX�FRRSHUDWLYD��SDUD�D�VROXomR�GH�XP�SUREOHPD�TXH�HQYROYD�UHFRQKHFLPHQWR�GH�SDGU}HV��WRPDGD�GH�GHFLVmR�H�RWLPL]DomR�
2V� VLVWHPDV� 1HXUR�'LIXVRV� VmR� D� DERUGDJHP� KtEULGD� LQYHVWLJDGD� QHVWD�GLVVHUWDomR��VmR�FRQVWLWXtGRV�D�SDUWLU�GD�LQWHJUDomR�GH�WpFQLFDV�FRQH[LRQLVWDV�H�FRQMXQWRV�GLIXVRV� >$EUDKDP� H� 1DWK�� ����@�� $V� UHGHV� QHXUDLV� DUWLILFLDLV�� FRPR� SUHYLDPHQWH�HQIDWL]DGR�� VmR� PpWRGRV� FRPSXWDFLRQDLV� TXH� IRUDP� GHVHQYROYLGRV� WHQGR� FRPR�LQVSLUDomR�R�GHVHPSHQKR�GR�FpUHEUR�KXPDQR��$�WHRULD�GRV�FRQMXQWRV�GLIXVRV�p��SRU�VXD�YH]��FDSD]�GH�PRGHODU�D�LQFHUWH]D�H�D�DPELJ�LGDGH�GR�PXQGR�UHDO��2V�FRQMXQWRV�GLIXVRV�VmR�HVSHFLDOPHQWH�DGHTXDGRV�QD�GHVFULomR�GH�VLVWHPDV�GH�SURFHVVDPHQWR�GH�LQIRUPDomR�FRPSOH[RV��QmR�OLQHDUHV�RX�QmR�FODUDPHQWH�GHILQLGRV�
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8PD� LQWHJUDomR� FULWHULRVD� GDV� UHGHV� QHXUDLV� DUWLILFLDLV� H� GRV� FRQMXQWRV� GLIXVRV�SRGH� HQWmR� UHVXOWDU� HP� VLVWHPDV� PDLV� LQWHOLJHQWHV� �HP� WHUPRV� GH� SDUDOHOLVPR�� QmR�OLQHDULGDGH��WROHUkQFLD�D�IDOWDV��DGDSWDELOLGDGH��JHUHQFLDPHQWR�GD�LQFHUWH]D��PRGHODJHP�H�FRQWUROH�GH�SURFHVVRV�GLQkPLFRV���TXH�VH�DSUR[LPDP�PDLV�GD�IRUPD�FRPR�RV�KXPDQRV�WUDEDOKDP�>$EUDKDP�H�1DWK������@�
9iULDV� VmR� DV� IRUPDV�GH� LQWHJUDomR�GDV� UHGHV�QHXUDLV�DUWLILFLDLV�H�GRV� VLVWHPDV�GLIXVRV��3RU�H[HPSOR��D�QHEXORVLGDGH�GR�VLVWHPD�GLIXVR�SRGH�VHU�LPSOHPHQWDGD��D�SDUWLU�GDV� UHGHV� QHXUDLV� DUWLILFLDLV�� QD� HQWUDGD� GR� VLVWHPD�� QD� IXQomR� GH� GHFLVmR� GH� VDtGD��IXQomR�GH�SHUWLQrQFLD��RX�QD�HVWUDWpJLD�GH�DSUHQGL]DJHP�>$EUDKDP�H�1DWK������@��
2�GHVHPSHQKR�GH�XP�VLVWHPD�GLIXVR�GHSHQGH�FULWLFDPHQWH�GD�GHILQLomR�GH�VXDV�IXQo}HV� GH� SHUWLQrQFLD� H� GH� VHX� FRQMXQWR� GH� UHJUDV�� $� GHILQLomR� GHVWDV� IXQo}HV�QRUPDOPHQWH� p� IHLWD� SRU� XP� HVSHFLDOLVWD�� TXH� XWLOL]D� MXOJDPHQWRV� VXEMHWLYRV� H�SDUWLFXODUHV� QD� HVSHFLILFDomR� GDV� IRUPDV� H� YDORUHV� GDV� IXQo}HV�� $� VLQWRQLD� GHVVHV�SDUkPHWURV� p� UHDOL]DGD� XVXDOPHQWH� GH� IRUPD�KHXUtVWLFD�� R� TXH� WRUQD� R� SURFHVVR�PXLWR�OHQWR� H� VXEMHWLYR�� $� XWLOL]DomR� GDV� UHGHV� QHXUDLV� DUWLILFLDLV� SDUD� JHUDU� RV� YDORUHV� GDV�IXQo}HV�GH�SHUWLQrQFLD�WHP�REWLGR�yWLPRV�UHVXOWDGRV��SRLV�UHGX]�GUDVWLFDPHQWH�R�WHPSR�GH�FRQILJXUDomR�GR�VLVWHPD�>-DQJ������@�
1DV� SUy[LPDV� VHo}HV� VmR� DSUHVHQWDGDV� GXDV� DERUGDJHQV� QHXUR�GLIXVDV��LQYHVWLJDGDV�FRP�R�REMHWLYR�GH�LQWHJUDUHP�R�VLVWHPD�GH�UHFRQKHFLPHQWR�GH�SDGU}HV�GH�XP�QDUL]�DUWLILFLDO��(ODV�FRPSUHHQGHP�D�UHGH�)HDWXUH�ZHLJKWHG�'HWHFWRU H�D UHGH�QHXUDO�HYROXWLYD�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN�

����� 5HGH�)HDWXUH�ZHLJKWHG�'HWHFWRU
$�DERUGDJHP�QHXUR�GLIXVD�)HDWXUH�ZHLJKWHG�'HWHFWRU�>/L�HW�DO�������@��FRQVLVWH�GH�XPD�UHGH�FRP�FRQH[}HV�GH�PHPyULD�SDUD�FODVVLILFDomR�GH�SDGU}HV�H�FRQH[}HV�GH�SHVRV�SDUD�VHOHomR� GH� DWULEXWRV�� (VWD� DERUGDJHP� SRVVXL� D� FDSDFLGDGH� GH� VHOHFLRQDU� DV�FDUDFWHUtVWLFDV�LPSRUWDQWHV�GH�XP�FRQMXQWR�GH�GDGRV��HQTXDQWR�PDQWpP�D�WD[D�Pi[LPD�GH�UHFRQKHFLPHQWR�GH�SDGU}HV��$OpP�GD�FDSDFLGDGH�GH�VHOHFLRQDU�DWULEXWRV�H�FODVVLILFDU�SDGU}HV�� R� PpWRGR� SRVVLELOLWD� D� H[WUDomR� GR� FRQKHFLPHQWR� DGTXLULGR SHOD� UHGH� QR�
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SURFHVVR�GH�DSUHQGL]DJHP�QD�IRUPD�GH�XP�FRQMXQWR�GH�UHJUDV�LQWHUSUHWiYHLV�GR�WLSR�6H�(QWmR�

$�UHGH�)HDWXUH�ZHLJWKHG�'HWHFWRU�� FRPR�PRVWUD�D�)LJXUD������ FRQVLVWH�GH�XPD�DUTXLWHWXUD� FRP� TXDWUR� FDPDGDV�� FDPDGD� GH� (QWUDGD� �(��� FDPDGD� GH�&DVDPHQWR� �&���FDPDGD�GH�'HWHFomR��'��H�FDPDGD�GH�6DtGD��6���$EDL[R�p�DSUHVHQWDGD�XPD�GHVFULomR�GHWDOKDGD�GD�UHGH�
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������� 'LQkPLFD�GH�)XQFLRQDPHQWR
3DUD� IDFLOLWDU� D� FRPSUHHQVmR� GR� PRGHOR�� VHUi� FRQVLGHUDGR� R� IXQFLRQDPHQWR� GH� XPD�XQLGDGH� GH� SURFHVVDPHQWR� �QHXU{QLR�� LVRODGDPHQWH�� FRPR� PRVWUD� D� )LJXUD� ����� $�FDPDGD�( p� UHVSRQViYHO� SRU� IRUQHFHU� RV� SDGU}HV� GH� HQWUDGD� j� UHGH��&DGD� XQLGDGH� GH�SURFHVVDPHQWR�UHFHEH�WRGDV�DV�HQWUDGDV�DSUHVHQWDGDV�j�UHGH�
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)LJXUD���� � &RPSRUWDPHQWR�HVWUXWXUDO�H�GH�LQWHUFRQH[mR�GR�QHXU{QLR�L$� FDPDGD�& HIHWXD� R� FDVDPHQWR� GRV� SDGU}HV� GH� HQWUDGD� FRP� DV� FRQH[}HV� GH�PHPyULD� ^PML`�� TXH� VmR� UHVSRQViYHLV� SHOD� FODVVLILFDomR� GLIXVD� GRV� GDGRV�� 3DUD� LVWR�� D�FDPDGD� UHFHEH� HQWUDGDV� DWUDYpV� GH� FRQH[}HV� FRP� DV� FDPDGDV� ( H� '�� $� IXQomR� GH�DWLYDomR�GRV�QRGRV�GHVWD�FDPDGD�p�XPD�IXQomR�FRPSDUDWLYD�I����GHVFULWD�SHOD�(TXDomR�������
1�����N�F���������L������������ }   � SMP[\ MLNMLM �����

1D�(TXDomR��������S UHSUHVHQWD�R�Q~PHUR�GH�DWULEXWRV��F R�Q~PHUR�GH�FODVVHV�H�1R�Q~PHUR�GH�SDGU}HV�
'H� DFRUGR� FRP� R� IOX[R GH� SURFHVVDPHQWR�� D� FDPDGD�' SRVVXL� GRLV� WLSRV� GH�XQLGDGHV� GH� SURFHVVDPHQWR�� SURSDJDomR H� UHWURSURSDJDomR�� $V� XQLGDGHV� GH�SURSDJDomR�UHFHEHP�S HQWUDGDV�DWUDYpV�GDV�FRQH[}HV�^ZLM` FRP�D�FDPDGD�& H�IRUQHFHP�GDGRV�SDUD�D�FDPDGD�6��D�SDUWLU�GH�FRQH[}HV�GH�SHVRV�IL[RV��FRP�YDORU����$�IXQomR�GH�DWLYDomR� GRV� QRGRV� GD� FDPDGD�' p� XPD� IXQomR� JDXVVLDQD�J����� GHVFULWD� SHOD�(TXDomR�������
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$V� XQLGDGHV� GH� UHWURSURSDJDomR� UHFHEHP� HQWUDGDV� GDV� FRQH[}HV� YLQGDV� GD�FDPDGD�6�� WDPEpP�FRP�SHVRV�IL[RV�HP����$�IXQomR�GH�DWLYDomR�E����GHVWDV�XQLGDGHV�p�XPD�IXQomR�LGHQWLGDGH�
$� FDPDGD� 6 p� UHVSRQViYHO� SRU� IRUQHFHU� D� FODVVLILFDomR� GD� UHGH�� (VWD� FDPDGD�IXQFLRQD�FRPR�XPD�IXQomR�GH�SHUWLQrQFLD�GLIXVD��HIHWXDQGR�D�QRUPDOL]DomR�GH�WRGRV�RV�YDORUHV�SURYHQLHQWHV�GD�FDPDGD�'��$�FDPDGD�6 UHFHEH�F�� HQWUDGDV��F HQWUDGDV�DWUDYpV�GDV�FRQH[}HV�FRP�D�FDPDGD�' H�XPD�HQWUDGD�FKDPDGD�GH�VLQDO��$�IXQomR�GH�DWLYDomR�GD�FDPDGD�6��K��� p�GHVFULWD�SHOD�(TXDomR�������¦  F
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A rede Feature-weigthed Detector utiliza aprendizagem supervisionada e não-

supervisionada em seu treinamento. A inicialização dos valores para as conexões de 

memória é baseada nos centros dos dados de treinamento. Esta inicialização é realizada 

calculando-se o centróide de cada uma das variáveis em relação aos exemplos de 

treinamento. As conexões de pesos são inicializadas com valores fixos em 1.

O ajuste das conexões de memória {mji}, responsáveis pela classificação difusa 

dos padrões, é realizado de modo não-supervisionado. Esta atualização é descrita pela 

Equação ������
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1HVWD�HTXDomR�� N[ UHSUHVHQWD�D�N�pVLPD�HQWUDGD�H� @���>�D VH� UHIHUH�j� WD[D�GH�DSUHQGL]DGR�WHPSRUDO�FXMR�YDORU�p�GHILQLGR�SHOR�XVXiULR��7 FRUUHVSRQGH�DR�Q~PHUR�GH�pSRFDV�GH�WUHLQDPHQWR�H�W LQGLFD�R�SDVVR�GH�WUHLQDPHQWR��(�XL p�D�VDtGD�DWXDO�GD�UHGH�2� DMXVWH� GDV� FRQH[}HV� GH� SHVRV� ^ZLM`�� UHVSRQViYHLV� SHOD� VHOHomR� GRV� DWULEXWRV�PDLV� LPSRUWDQWHV� SDUD� D� FODVVLILFDomR�� p� UHDOL]DGR� GH�PRGR� VXSHUYLVLRQDGR� GH� DFRUGR�FRP�D�(TXDomR�������
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1D�(TXDomR�������� ¦  F
L L]V � �� �!E p�D�WD[D�GH�DSUHQGL]DGR�� �!V UHSUHVHQWD�D�

QHEXORVLGDGH�QR�DJUXSDPHQWR��]L p�D�VDtGD�GD�FDPDGD�GH�GHWHFomR�H�GL p�R�YDORU�GD�VDtGD�GHVHMDGD�SDUD�D�XQLGDGH�GH�SURFHVVDPHQWR�L��3DUD�IDFLOLWDU�D�FRPSUHHQVmR�� �� dd LMZ ��
2�HUUR�GH�WUHLQDPHQWR�GD�IDVH�VXSHUYLVLRQDGD�p�GDGD�SHOD�(TXDomR�������¦¦  �� 1

N
F
L LNL G[X( � �

������� �����
$EDL[R� VmR� GHVFULWRV� RV� SDVVRV� TXH� FRQWLWXHP� R� DOJRULWPR� GH� DSUHQGL]DGR� GD�UHGH�Feature-weigthed Detector.

�� (VFROKHU� RV� SDUkPHWURV� GH� LQLFLDOL]DomR� GD�� QHEXORVLGDGH� QR�DJUXSDPHQWR�FRP� �!V �� WD[D�GH�DSUHQGL]DGR� WHPSRUDO�FRP� @���>�D ��WD[D� GH� DSUHQGL]DGR� �!E �� (UUR� PtQLPR� GH� WUHLQDPHQWR �!H H� R�Q~PHUR�Pi[LPR�GH�LWHUDo}HV�7�
�� ,QLFLDOL]H� DV� FRQH[}HV� GH� PHPyULD� �`��^ LP �� XVDQGR� F H[HPSORV�HVFROKLGRV� UDQGRPLFDPHQWH� GH� ������`�^ 1N[N � H� ����  LMZ SDUD�FDGD�L H�M�
�� 3$5$�� ������ 7W � 3DUD� 1N ����� � !�)$d$

D� &DOFXOH�D�VDtGD�GD�UHGH� `^ LX XVDQGR�D�(TXDomR�������
E� $WXDOL]H� DV� FRQH[}HV� GH� PHPyULD �`�^ WPL XVDQGR� D� (TXDomR������.
F� $WXDOL]H�DV�FRQH[}HV�GH�SHVRV �`�^ WZLM XVDQGR�D�(TXDomR�������
G� 3Uy[LPR�N�
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�� &DOFXOH�R�HUUR�GH�WUHLQDPHQWR�(�XVDQGR�D�(TXDomR�������
�� 6(� R� HUUR� GH� WUHLQDPHQWR H�( �� 2X� 6(� R� Q~PHUR� GH� LWHUDo}HV� 7W !3$5(��6(1 2�SUy[LPR�W�

������� 6HOHomR�GH�$WULEXWRV�H�([WUDomR�GH�5HJUDV
A rede Feature-weigthed Detector possibilita que o conhecimento adquirido 

pela rede durante a fase de aprendizado seja representado por regras explicativas difusas 

do tipo Se-Então. O processo de extração de regras da rede é realizado através das 

conexões de memória {mji}, obtidas durante a fase de treinamento. Este processo utiliza 

a Equação �����, derivada das (TXDo}HV�����H����.

SQFL[8[8[8 P[ZP[ZP[Z]
Q$$$

QLQLQLLLLL
LQLL �������������������������� @����H[S>���@����H[S>@����H[S>

��
���������������
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2V�YDORUHV�GH�]L FRUUHVSRQGHP�jV�VDtGDV�GD� UHGH�SDUD�FDGD�XPD�GDV�FODVVHV��2�FRQMXQWR� GLIXVR� GR� DWULEXWR�Q GD� FODVVH� L p� UHSUHVHQWDGR� SRU�$LQ H� LQ$8 p� D� IXQomR� GH�SHUWLQrQFLD�GH�$LQ�&DGD� VDtGD� GD� UHGH� p� QRUPDOL]DGD� XWLOL]DQGR� D� (TXDomR� ������� D� ILP� GH� TXH� R�JUDX�GH�SHUWLQrQFLD�GR�SDGUmR�[ SDUD�D�FODVVH�FL PDQWHQKD�VH�QR�LQWHUYDOR�GH�YDORUHV�>��H��@�H�D�VRPD�GDV�VDtGDV�GRV�QHXU{QLRV�VHMD�LJXDO�D���¦  ������ F
M Q$$$Q$$$FL QL[8[8[8[8[8[8X MQMMLQLL � ���� ���������������������������� ���� �����

$�FRQVWUXomR�GDV�UHJUDV�GLIXVDV�p�UHDOL]DGD�GD�VHJXLQWH�IRUPD�
Se x1 é aproximadamente m1i E ... E xn é aproximadamente mni

Então x pertence à classe ci

i = 1,2,...,c

n = 1,2,...,p
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2� DQWHFHGHQWH� GD� UHJUD� FRUUHVSRQGH� DR� ODGR� GLUHLWR� GD� (TXDomR� ����� H� R�FRQVHT�HQWH� DR� ODGR� HVTXHUGR�� 2V� Q~PHURV� GLIXVRV� DSUR[LPDGDPHQWH� PML VmR�UHSUHVHQWDGRV�SHORV�FRQMXQWRV�GLIXVRV�$L��������$LQ GD�(TXDomR�������&RP� UHODomR� j� VHOHomR� GH� DWULEXWRV�� HVWD� p� UHDOL]DGD� D� SDUWLU� GDV� FRQH[}HV� GH�SHVRV� ^ZLM`�� FXMRV� YDORUHV� UHSUHVHQWDP� R� JUDX� GH� FRQWULEXLomR� GR� DWULEXWR� M SDUD� R�DJUXSDPHQWR� L�� 3RU� H[HPSOR�� � LMZ LQGLFD� TXH� R� DWULEXWR� M QmR� WHP� FRQWULEXLomR�DOJXPD�QD�IRUPDomR�GR�DJUXSDPHQWR�L H�SRGHULD�VHU�UHWLUDGR�GD�EDVH�VHP�SUHMXt]R�SDUD�D�FODVVLILFDomR��2V�DWULEXWRV�FRP�PHQRU�UHOHYkQFLD�QD�IRUPDomR�GRV�DJUXSDPHQWRV�SRGHP�VHU�H[FOXtGRV�GD�EDVH�GH�GDGRV��VHP�SUHMXt]R�DOJXP�QR�GHVHPSHQKR�GR�FODVVLILFDGRU�

����� 5HGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN
$�DERUGDJHP�HYROXWLYD�QHXUR�GLIXVD�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN�>.DVDERY������E@��p� XPD� HVWUXWXUD� FRQH[LRQLVWD� TXH� SRVVXL� FDUDFWHUtVWLFDV� FRPR�� DSUHQGL]DGR� UiSLGR��SRVVLYHOPHQWH� HP� PRGR� RQH�SDVV� OHDUQLQJ��� LQFUHPHQWDO� H� RQ�OLQH�� VXD� HVWUXWXUD�FRQH[LRQLVWD�SRGH�VHU�LQWHUSUHWDGD�SRU�UHJUDV�GLIXVDV��XWLOL]D�UHJUDV�GH�FODVVLILFDomR�SDUD�R�FUHVFLPHQWR��SRGD�H�DJUHJDomR�GH�VXD�WRSRORJLD��H�VXDV�XQLGDGHV�GH�SURFHVVDPHQWR�H�DV� FRQH[}HV� HQWUH� HVWDV� XQLGDGHV� VmR� FULDGDV�� HOLPLQDGDV� H� DJUHJDGDV� GLQDPLFDPHQWH�GXUDQWH�D�RSHUDomR�GD�UHGH�

7RGD�D�HVWUXWXUD�GD�UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN�p�FRQVWUXtGD�VREUH�XP�FRQMXQWR� GH� UHJUDV� GLIXVDV�� RQGH� p� SRVVtYHO� PRGLILFDU� GLQDPLFDPHQWH� D� WRSRORJLD� GD�UHGH�� $VVLP�� R� PRGHOR� SRGH� VH� DGDSWDU� D� QRYRV� GDGRV� GH� WUHLQDPHQWR� �LQFOXVLYH�LQVHULQGR�QRYDV�FODVVHV���GH�XPD�PDQHLUD�RQ�OLQH�H�DSUHQGHU�LQFUHPHQWDOPHQWH�D�SDUWLU�GRV� H[HPSORV� GH� WUHLQDPHQWR�� &RPR� D� HVWUXWXUD� FRQH[LRQLVWD� GD� UHGH� SRGH� VHU�LQWHUSUHWDGD� SRU� UHJUDV� GLIXVDV�� WRGR� R� FRQKHFLPHQWR� DGTXLULGR� SHOD� UHGH� SRGH� VHU�H[SUHVVR�QD�IRUPD�GH�UHJUDV�H[SOLFDWLYDV�GLIXVDV�GR�WLSR�6H�(QWmR�
'HVWD� IRUPD��XPD�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN�p�XP�VLVWHPD�FRQH[LRQLVWD�TXH�DSUHQGH�D�SDUWLU�GH�H[HPSORV��PDQLSXOD�R�FRQKHFLPHQWR�D�SDUWLU�GH�UHJUDV�GLIXVDV�H�UHDOL]D� LQVHUomR�� H[WUDomR� H� DJUHJDomR� GHVWDV� UHJUDV� QD� DUTXLWHWXUD� GD� UHGH�� $V� UHGHV�
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(YROYLQJ� )X]]\� 1HXUDO� 1HWZRUNV� RSHUDP� HP� XP� PRGR� RQ�OLQH� H� DSUHQGHP�LQFUHPHQWDOPHQWH��DWUDYpV�GH�FDUDFWHUtVWLFDV�ORFDLV�GRV�GDGRV��

$�DUTXLWHWXUD�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN�p�GHQRPLQDGD�HYROXWLYD�SRUTXH�VXD� WRSRORJLD� FUHVFH� FRP� D� DSUHVHQWDomR� GH� QRYRV� GDGRV� QD� IDVH� GH� DSUHQGL]DGR� H�UHJXODUPHQWH�GLPLQXL�DWUDYpV�GH�SRGD��SUXQQLQJ���RX�DWUDYpV�GD�DJUHJDomR�GH�XQLGDGHV�GH�SURFHVVDPHQWR�GH�UHJUDV�
������� 'LQkPLFD�GH�IXQFLRQDPHQWR
$V�UHGHV�(YROYLQJ�)X]]\�1HXUDO�1HWZRUNV�FRQVWURHP�XP�FRQMXQWR�GH�UHJUDV�GLIXVDV�D�SDUWLU� GRV� H[HPSORV� GH� WUHLQDPHQWR� H� UHDOL]DP� LQIHUrQFLD� GLIXVD� GH� XP� PRGR�FRQH[LRQLVWD� >-DQJ�� ����@�� (VWH�PRGHOR� VH� GHVHQYROYH� �RX� HYROXL�� GH� DFRUGR� FRP� RV�SULQFtSLRV�(&26��(YROYLQJ�&RQHFWLRQLVW�6\VWHPV��DSUHVHQWDGRV�SRU�.DVDERY��������

$�UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN�DGDSWD�PHFDQLVPRV�GH�YiULDV� WpFQLFDV�GH�DSUHQGL]DJHP�>.DVDERY� ����@��3RUpP��HP�VHX�IXQFLRQDPHQWR�WRGRV�DV�XQLGDGHV�GH�SURFHVVDPHQWR� VmR� FULDGDV� GLQDPLFDPHQWH�� GXUDQWH� D� IDVH� GH� DSUHQGL]DGR� GD� UHGH��SRVVLYHOPHQWH�HP�PRGR�RQH�SDVV�OHDUQLQJ���&DGD�XPD�GDV�XQLGDGHV�GH�SURFHVVDPHQWR�GD� UHGH� UHSUHVHQWD� XPD� RX� PDLV� IXQo}HV� GH� SHUWLQrQFLD� GLIXVD�� DV� TXDLV� SRGHP� VHU�PRGLILFDGDV GXUDQWH�R�WUHLQDPHQWR�GD�UHGH�
$� DUTXLWHWXUD� (YROYLQJ� )X]]\� 1HXUDO� 1HWZRUN� SRVVXL� FLQFR� FDPDGDV�� FRPR�PRVWUD� D� )LJXUD� ����� $� FDPDGD� GH� HQWUDGD� UHFHEH� R� YHWRU� GH� HQWUDGD� �[�� \���FRUUHVSRQGHQWH� DRV� DWULEXWRV� GH� HQWUDGD� H� D� VDtGD� GHVHMDGD� GH� FDGD� H[HPSOR��UHVSHFWLYDPHQWH��&DGD�DWULEXWR�GH�HQWUDGD�p�UHSUHVHQWDGR�SRU�XP�JUXSR�GH�XQLGDGHV�GH�SURFHVVDPHQWR�TXH�UHDOL]DP�D�TXDQWLILFDomR�GLIXVD�GHVWDV�YDULiYHLV�
1D� VHJXQGD� FDPDGD� GD� UHGH� DV� XQLGDGHV� GH� SURFHVVDPHQWR� VmR� HVSDFLDOPHQWH�DUUDQMDGDV� SDUD� UHSUHVHQWDU� DV� HQWUDGDV� HP� XP� HVSDoR� GLIXVR�� GHQRPLQDGR� HVSDoR� GH�HQWUDGD� GR� SUREOHPD�� 'LIHUHQWHV� IXQo}HV� GH� SHUWLQrQFLD� SRGHP� VHU� DJUHJDGDV� D� FDGD�XPD� GDV� XQLGDGHV� GH� SURFHVVDPHQWR� �SRU� H[HPSOR�� IXQo}HV� WULDQJXODUHV�� JDXVVLDQDV��HWF���
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)LJXUD���� � $UTXLWHWXUD�GD�UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN��DGDSWDGR�GH�.DVDERY��������
1RYDV� XQLGDGHV� GH� SURFHVVDPHQWR� SRGHP� VHU� LQVHULGDV� GLQDPLFDPHQWH� QD�VHJXQGD�FDPDGD�GXUDQWH�D�DGDSWDomR�GD�UHGH�� ,VVR�RFRUUH�TXDQGR��SDUD�XP�GDGR�YHWRU�GH� HQWUDGD�� XPD� YDULiYHO� QmR� SRGH� VHU� UHSUHVHQWDGD� SRU� QHQKXPD� GDV� XQLGDGHV�H[LVWHQWHV�� $� FRUUHVSRQGrQFLD� HQWUH� XPD� QRYD� YDULiYHO� H� DV� IXQo}HV� GH� SHUWLQrQFLD�H[LVWHQWHV�QDV�XQLGDGHV�GH�SURFHVVDPHQWR�VmR�PHGLGDV�SHOD�VLPLODULGDGH�HQWUH�HODV��3RU�H[HPSOR��XPD�QRYD�XQLGDGH�GH�SURFHVVDPHQWR�GLIXVR��RX�XPD�QRYD�XQLGDGH�GH�HQWUDGD�SRGHP� VHU� FULDGDV� GXUDQWH� D� IDVH� GH� DGDSWDomR� GD� UHGH� VH� D� GLVVLPLODULGDGH� HQWUH� D�YDULiYHO�GH�HQWUDGD�H�RV�QRGRV�GH�SURFHVVDPHQWR�XOWUDSDVVDU�XP�OLPLDU�SUp�HVWDEHOHFLGR�SHOR�XVXiULR�
$� WHUFHLUD� FDPDGD� GR� PRGHOR� FRQWpP� DV� XQLGDGHV� GH� SURFHVVDPHQWR�FRUUHVSRQGHQWHV�jV�UHJUDV�GLIXVDV��HVWHV�QRGRV�UHSUHVHQWDP�D�DVVRFLDomR�GRV�SDGU}HV�GH�HQWUDGD�H� VDtGD�� H� VmR�DGDSWDGRV�DWUDYpV�GH�XP�DSUHQGL]DGR�KtEULGR�� VXSHUYLVLRQDGR�H�QmR�VXSHUYLVLRQDGR��&DGD�XQLGDGH�GH�SURFHVVDPHQWR�RX�UHJUD� UHSUHVHQWD�XP�SURWyWLSR�GD�DVVRFLDomR�HQWUH�H[HPSORV�GH�HQWUDGD�H�VDtGD��JUDILFDPHQWH�UHSUHVHQWDGR FRPR�XPD�DVVRFLDomR�HQWUH�KLSHU�HVIHUDV�GH�HVSDoRV�GH�HQWUDGD�H�VDtGD�GLIXVRV�GR�SUREOHPD�

&DPDGD�GH�VDtGD
6DtGDV�GLIXVDV

&DPDGD�GH�UHJUDV
(QWUDGDV�GLIXVDV

&DPDGD�GH�HQWUDGD
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$�)LJXUD���� DSUHVHQWD�XPD�XQLGDGH�GH�SURFHVVDPHQWR�GH�UHJUDV�TXH�UHSUHVHQWD�XPD� DVVRFLDomR� HQWUH� GXDV� KLSHU�HVIHUDV� �HQWUDGD� H� VDtGD��� (VSDFLDOPHQWH�� R� QRGR� GH�UHJUDV�VH�PRYH�QR�HVSDoR�TXDQGR�XP�QRYR�SDU�GH�HQWUDGDV�GLIXVDV��[I��\I��p�DSUHQGLGR�

)LJXUD���� � $VVRFLDomR�HQWUH�KLSHU�HVIHUDV�GH�HQWUDGD�H�VDtGD
'XUDQWH�D�IDVH�GH�DSUHQGL]DGR�XPD�FDPDGD�GH�PHPyULD�GH�FXUWD�GXUDomR�SRGH�VHU�XWLOL]DGD�SDUD�DGDSWDomR�GD�UHGH��DWUDYpV�GH�FRQH[}HV�GH� IHHGEDFN�SURYHQLHQWHV�GD�FDPDGD� GH� UHJUDV�� FRPR�PRVWUD� D� )LJXUD� �����&RPR� D� UHGH� XWLOL]D� DSUHQGL]DGR� ORFDO��QRGRV� GH� UHJUDV� SRGHP� VHU� PRGLILFDGRV� RX� H[FOXtGRV� VHP� SUHMXGLFDU� R� DSUHQGL]DGR�JOREDO�GR�VLVWHPD�RX�R�FRQKHFLPHQWR�SUHYLDPHQWH�DGTXLULGR�SHOD�UHGH�
&DGD�QRGR�GH�UHJUDV�U p�GHILQLGR�SRU�GRLV�YHWRUHV�GH�FRQH[}HV�:��U� H�:��U���2QGH�D�FRQH[mR�:��U� p�DMXVWDGD�FRP�DSUHQGL]DJHP�VXSHUYLVLRQDGD��EDVHDGR�QR�HUUR�GH�VDtGD��(�D�FRQH[mR�:��U� p�DMXVWDGD�GH� IRUPD�QmR�VXSHUYLVLRQDGD��EDVHDGR�QD�PHGLGD�GH� VLPLODULGDGH� HQWUH� FDUDFWHUtVWLFDV� ORFDLV� GR� HVSDoR� GH� HQWUDGD� H� DV� IXQo}HV� GH�SHUWLQrQFLD�H[LVWHQWHV�
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$� TXDUWD� FDPDGD� GH� XQLGDGHV� GH� SURFHVVDPHQWR� UHSUHVHQWD� D� TXDQWLILFDomR�GLIXVD� GDV� YDULiYHLV� GH� VDtGD�� QR� HVSDoR� GH� VDtGD� GR� SUREOHPD�� (VWD� UHSUHVHQWDomR� p�VLPLODU�j�UHSUHVHQWDomR�GLIXVD�GDV�XQLGDGHV�GH�SURFHVVDPHQWR�GH�HQWUDGD��
$�TXLQWD�FDPDGD�UHSUHVHQWD�RV�YDORUHV�UHDLV GDV�YDULiYHLV�GH�VDtGD��$�VDtGD�p�XP�YDORU�UHDO�TXH�LQGLFD�D�JUDX�GH�FRQILDQoD�DVVRFLDGR�D�FDGD�FODVVH�
2�SURFHVVR�GH�HYROXomR��DSUHQGL]DJHP��GD�UHGH�SRGH�VHU�EDVHDGR�HP�TXDOTXHU�XPD�GDV�VHJXLQWHV�VXSRVLo}HV������QHQKXP�QRGR�GH�UHJUDV�H[LVWH�DQWHV�GR�LQtFLR�GD�IDVH�GH�DSUHQGL]DJHP��H�WRGRV�VmR�FULDGRV��JHUDGRV��GXUDQWH�R�SURFHVVR�GH�HYROXomR�GD�UHGH��RX�����H[LVWH�XP�FRQMXQWR�LQLFLDO�GH�UHJUDV�FRP�FRQKHFLPHQWR�SUpYLR�VREUH�R�SUREOHPD��RQGH� DV� FRQH[}HV� HQWUH� RV� H[HPSORV� GH� HQWUDGD� H� VDtGD� VmR� GHILQLGDV� H� DWXDOL]DGDV� D�SDUWLU�GHVWH�FRQMXQWR�GH�UHJUDV��GXUDQWH�D�HYROXomR�GD�UHGH��
2� ~OWLPR� FDVR� p� R� PDLV� ELRORJLFDPHQWH� SODXVtYHO�� 'D� PHVPD� IRUPD� TXH�� SRU�H[HPSOR��XPD�FULDQoD�DR�QDVFHU�SRVVXL�WRGRV�RV�QHXU{QLRV�H�FRQH[}HV�VLQiSWLFDV�HP�VHX�FpUHEUR�� PDV� VXDV� HVWUXWXUDV� FRJQLWLYDV� H� IXQFLRQDLV� HYROXHP� GH� DFRUGR� FRP� VHX�GHVHQYROYLPHQWR� SHVVRDO�� D� UHGH� (YROYLQJ� )X]]\� 1HXUDO� 1HWZRUN� DGDSWD� VHX�FRQKHFLPHQWR�D�SDUWLU�GRV�QRGRV�GH�UHJUDV�Mi�H[LVWHQWHV�H�FULD�QRYDV�FRQH[}HV�RX�QRYRV�QRGRV�GXUDQWH�R�DSUHQGL]DGR��2�DOJRULWPR GH�WUHLQDPHQWR�DSUHVHQWDGR�QD�SUy[LPD�VHomR�QmR�ID]�GLVWLQomR�HQWUH�HVWDV�GXDV�DERUGDJHQV�
1D�FDPDGD�GH� UHJUDV� FDGD�QRGR�GH� UHJUDV�GLIXVDV�� SRU� H[HPSOR�� UM�� UHSUHVHQWD�XPD�DVVRFLDomR�HQWUH�KLSHU�HVIHUDV�GR�HVSDoR�GH�HQWUDGD�H� VDtGD�GLIXVDV�GR�SUREOHPD��FRPR�PRVWUD�D�)LJXUD������2V�YDORUHV�GD�FRQH[mR�:��UM� UHSUHVHQWDP�DV�FRRUGHQDGDV�GR�FHQWUR� GD� HVIHUD� QR� HVSDoR� GH� HQWUDGD� GLIXVR�� H�:��UM� UHSUHVHQWD� DV� FRRUGHQDGDV� QR�HVSDoR�GH�VDtGD�GLIXVR��2�UDLR�GD�KLSHU�HVIHUD�GH�HQWUDGD�GD�XQLGDGH�GH�SURFHVVDPHQWR�UMp� GHILQLGR� FRPR�5M ��6M���2QGH�6M p� R� SDUkPHWUR� GH� OLPLDU� GH� VHQVLELOLGDGH� VWKU� TXH�GHILQH�D�DWLYDomR�PtQLPD�QR�QRGR�GH�UHJUDV�UM REWLGR�SRU�XP�QRYR�YHWRU�[ GH�HQWUDGD�HP�XP�QRYR�H[HPSOR��[��\���2�JUDX�GHVWD�DWLYDomR�GHWHUPLQD�VH�HVWH�H[HPSOR�p�DVVRFLDGR�D�XPD�UHJUD�H[LVWHQWH�RX�XPD�QRYD�UHJUD�p�FULDGD�
2� SDU� GLIXVR� GH� HQWUDGD�VDtGD� �[I�� \I�� VHUi� DORFDGR� DR� QRGR� GH� UHJUDV� UM VH� [IHVWLYHU�QR�FDPSR�UHFHSWLYR�GH�HQWUDGD�UM �GHQWUR�GR�UDLR�GD�KLSHU�HVIHUD�GH�HQWUDGD���H�VH�
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\I HVWLYHU� QD� KLSHU�HVIHUD� UHFHSWLYD� GH� VDtGD� UM�� ,VWR� p� JDUDQWLGR� DWUDYpV� GH� GXDV�FRQGLo}HV������VH�D�GLIHUHQoD�GLIXVD�ORFDO�HQWUH�[I H�:��UM� IRU�PHQRU�TXH�R�UDLR�UM��H�����VH�R�HUUR�GH�VDtGD�QRUPDOL]DGR��GHVFULWR�SHOD�(TXDomR��������IRU�PHQRU�TXH�R�OLPLDU�GH�HUUR�(��

(UU __\�\©__�1RXW �����
2QGH�1RXW p�R�Q~PHUR�GH�VDtGDV�GD�UHGH��\�H�\© VmR�RV�YHWRUHV�GD�VDtGD�GHVHMDGR�H�REWLGR�SHOD�UHGH��UHVSHFWLYDPHQWH��2�SDUkPHWUR�GH�OLPLDU�GH�HUUR�( DMXVWD�D�WROHUkQFLD�GH�HUUR�GR�VLVWHPD�

������� ,QVHUomR��$GDSWDomR��$JUHJDomR�H�([WUDomR�GH�UHJUDV
6HQGR� R� VLVWHPD� (YROYLQJ� )X]]\�1HXUDO�1HWZRUN� EDVHDGR� HP� UHJUDV�� D�PDQLSXODomR�DGDSWDWLYD� GHVWDV� UHJUDV� p� HVVHQFLDO� SDUD� VHX� IXQFLRQDPHQWR�� 3RU� PDQLSXODomR� VH�HQWHQGH�D�LQVHUomR��H[WUDomR��DJUHJDomR�H�DGDSWDomR�GHVWDV�UHJUDV�QD�WRSRORJLD�GD�UHGH�

(P� TXDOTXHU� IDVH� GR� SURFHVVR� GH� DSUHQGL]DJHP� �HYROXomR��� UHJUDV� GLIXVDV� RX�H[DWDV� �FULVS�� SRGHP� VHU� LQWURGX]LGDV� H� H[WUDtGDV� GH� XPD� HVWUXWXUD� (YROYLQJ� )X]]\�1HXUDO�1HWZRUN��$� LQVHUomR�GH�UHJUDV�GLIXVDV�p�REWLGD�D�SDUWLU�GR�DMXVWH�GH�XPD�QRYD�XQLGDGH�GH�SURFHVVDPHQWR�GH�UHJUDV�UM��SDUD�FDGD�QRYD�UHJUD�FULDGD��3RU�H[HPSOR�$�UHJUD�GLIXVD��6(�[� IRU�3HTXHQR H�[� IRU�3HTXHQR�(17 2�\ p�3HTXHQR� SRGH�VHU�LQWURGX]LGD�QD�UHGH�DMXVWDQGR�FRP�YDORU���DV�FRQH[}HV�GH�XP�QRYR�QRGR�GH�UHJUDV�FRP�RV�QRGRV�GH�HQWUDGD�[��3HTXHQR�H�[��3HTXHQR�H�VDtGD�\�3HTXHQR��2�UHVWDQWH�GDV�FRQH[}HV�SHUPDQHFHP�FRP�YDORU�LJXDO�D�]HUR�'D�PHVPD� IRUPD��XPD�UHJUD�H[DWD��6(�[� IRU�����H�[� IRU�����(17 2�\ p�����SRGH�VHU�LQWURGX]LGD�QD�UHGH�HYROXWLYD��1HVWH�FDVR��RV�JUDXV�GH�SHUWLQrQFLD�D�TXH�RV�YDORUHV�GH�HQWUDGD�[� ��� H�[� ��� H�R�YDORU�GH�VDtGD�\ ����SHUWHQFHP��VmR�FDOFXODGRV� H� LQVHULGRV� MXQWR� D� VHXV�YDORUHV� FRUUHVSRQGHQWHV�QD� FRQH[mR� �QRGR��GH�UHJUDV�FULDGD�2�SURFHVVR�GH�H[WUDomR�GH�UHJUDV�IXQFLRQD�GD�VHJXLQWH�IRUPD��FDGD�XQLGDGH�GH�SURFHVVDPHQWR�GH�UHJUDV�UM SRGH�VHU�H[SUHVVD�FRPR�XPD�UHJUD�GLIXVD�GR�WLSR�6H�(QWmR��FRPR�QR�H[HPSOR�DEDL[R�
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UM��6(�[� IRU������3HTXHQR�H�[� IRU������0pGLR�H�[� IRU�����3HTXHQR�H�[� IRU�����0pGLR��FRP�5DLR�GR�FDPSR�UHFHSWLYR�5M ����H�PD[5DGLXVM �����(17 2�\ p�����3HTXHQR�H�\ p�����*UDQGH� �R�Q~PHUR�GH�H[HPSORV�DVVRFLDGRV�D�HVWD�UHJUD�p�GH����H[HPSORV�HP������1HVWD� UHJUD� RV� Q~PHURV� MXQWR� DRV� UyWXORV� GLIXVRV� �3HTXHQR��0pGLR� H�*UDQGH��GHQRWDP�RV�JUDXV�GH�SHUWLQrQFLD�SHUWHQFHQWHV�DRV�FHQWURV�GDV�KLSHU�HVIHUDV�GH�HQWUDGD�H�VDtGD��6RPHQWH�YDORUHV�GH�SHUWLQrQFLD�PDLRUHV�TXH� OLPLDUHV�7�� �HQWUDGD�� H�7� �VDtGD���FRQILJXUDGRV�SHOR�XVXiULR��VmR�GHVFULWRV�SRU�UHJUDV�
2XWUD� WpFQLFD� EDVHDGD� HP� FRQKHFLPHQWR� DSOLFDGD� jV� (YROYLQJ� )X]]\� 1HXUDO�1HWZRUNV� p� D� DJUHJDomR� GH� XQLGDGHV� GH� SURFHVVDPHQWR� GH� UHJUDV�� &RP� HVWD� WpFQLFD��GLYHUVDV�XQLGDGHV�GH�SURFHVVDPHQWR�SUy[LPDV�SRGHP�VHU�IXQGLGDV�HP�XPD�XQLGDGH�GH�SURFHVVDPHQWR�FRPXP��$�LGpLD�EiVLFD�GHVWH�SURFHVVR�p�LOXVWUDGD�QD�)LJXUD�����

)LJXUD���� ¤ 3URFHVVR�GH�DJUHJDomR�H�RWLPL]DomR�GD�DUTXLWHWXUD��DGDSWDGR�GH�.DVDERY��������
2� SURFHVVR� GH� DJUHJDomR� H� RWLPL]DomR� GD� HVWUXWXUD� (YROYLQJ� )X]]\� 1HXUDO�1HWZRUN� SRGH� VHU� YLVWR� FRPR� XP� SURFHVVR� GH� DEVWUDomR� GH� FRQKHFLPHQWR� >.DVDERY������ S����@��3DUD�VLPSOLILFDU��FRQVLGHUHPRV�XP�H[HPSOR�FRP�WUrV�QRGRV�GH�UHJUDV�U���U���H�U���FRPR�DSUHVHQWDGR�QD�)LJXUD������2�SURFHVVR�GH�DJUHJDomR�p�UHDOL]DGR�D�SDUWLU�GH�UHJUDV�GH�DJUHJDomR��1DV�(TXDo}HV������H������VmR�DSUHVHQWDGDV�jV�UHJUDV�GH�DJUHJDomR�XWLOL]DGDV� QD� UHGH�(YROYLQJ� )X]]\�1HXUDO�1HWZRUN�� TXDOTXHU� XPD� GDV� GXDV� HTXDo}HV�SRGH�VHU�XWLOL]DGD�SDUD�FDOFXODU�RV�YDORUHV�GDV�FRQH[}HV�:� H�:��GH�XP�QRYR�QRGR�GH�UHJUDV� DJUHJDGR� UDJJ�� $V� UHJUDV� GHVFULWDV� QDV� (TXDo}HV ����� H� ����� VmR� EDVHDGDV� QRV�FHQWURV�JHRPpWULFRV�H�SHVRV�HVWDWLVWLFDPHQWH�FHQWUDGRV��UHVSHFWLYDPHQWH�
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� &RPR�R�FHQWUR�JHRPpWULFR�GH WUrV�QRGRV�

:��UDJJ� �:��U�����:��U�����:��U������� ������

� &RPR�XP�SHVR�HVWDWLVWLFDPHQWH�FHQWUDGR�
:��UDJJ�� ��:��U���1H[�U�����:��U���1H[�U�����:��U���1H[�U������1VXP ������

RQGH�1H[�UDJJ��  �1VXP�  �1H[�U��� ��1H[�U��� ��1H[�U���� 5UDJJ�  � G�:��UDJJ���:��UM���5M  �5PD[� H�G��� FRUUHVSRQGH�D�GLVWkQFLD�HQWUH�DV�UHJUDV�QR�HVSDoR��UM p�R�QRGR�GH�UHJUDV�HQWUH�RV�WUrV�QRGRV�TXH�WHP�D�GLVWkQFLD�Pi[LPD�GR�QRYR�QRGR�GH�UHJUDV�UDJJ� R�SDUkPHWUR�5M p�R�UDLR�GR�FDPSR�UHFHSWLYR�DWXDO��2V�WUrV�QRGRV�GH�UHJUDV�VRPHQWH�VHUmR�DJUHJDGRV�VH�R�UDLR�GR�QRGR�GH�DJUHJDomR�UDJJ IRU�PHQRU�TXH�XP�UDLR�Pi[LPR�SUHGHILQLGR�FRPR�5PD[�

)LJXUD���� ¤ $JUHJDomR�GH�QRGRV�GH�UHJUDV�HP�XPD�UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN
$WUDYpV� GD� FULDomR� GH� QRYRV� QRGRV� H� VXD� FRQVHFXWLYD� DJUHJDomR�� XP� VLVWHPD�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN�SRGH�VH�DMXVWDU�D�PXGDQoDV�TXH�YHQKDP�D�RFRUUHU�QRV�GDGRV� RX� SURFHVVR� UHSUHVHQWDGR� FRP� R� SDVVDU� GR� WHPSR�� SUHVHUYDQGR� VXDV�SRWHQFLDOLGDGHV�GH�JHQHUDOL]DomR�
1D�VHT�rQFLD�p�DSUHVHQWDGR�XP�H[HPSOR�GDV�UHJUDV�GLIXVDV�GR�WLSR�6H�(QWmR TXH�SRGHP�VHU�H[WUDtGDV�GD�UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN�
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5XOH���LI >�@����������������������>�@����������������������>�@����������������������>�@�����������>�@����������������������>�@����������������������WKHQ ���������������������
5XOH���LI >�@�����������>�@�����������>�@����������������������>�@�����������>�@����������������������>�@����������������������WKHQ ����������
5XOH���LI >�@����������������������>�@����������������������>�@����������������������>�@�����������>�@����������������������>�@����������������������WKHQ ���������������������
1D�SUHPLVVD�GD�UHJUD��RV�YDORUHV�HQWUH�FROFKHWHV�>�@�UHSUHVHQWDP�RV�DWULEXWRV�RX�YDULiYHLV� GDV� LQVWkQFLDV� GH� HQWUDGD�� 2V� YDORUHV� HQWUH� SDUrQWHVHV� ���� UHSUHVHQWDP�UHVSHFWLYDPHQWH� D� IXQomR� GH� SHUWLQrQFLD� �3HTXHQD�� 0pGLD� RX� *UDQGH�� H� VHX� JUDX�DVVRFLDGR� SDUD� D� UHIHULGD� YDULiYHO�� 'D� PHVPD� IRUPD� QD� FRQFOXVmR� GD� UHJUD�� D�UHSUHVHQWDomR�FRUUHVSRQGHQWH�j�IXQomR�GH�SHUWLQrQFLD�H�VHX�YDORU�DVVRFLDGR�

������� $SUHQGL]DJHP
2�DOJRULWPR�GH�WUHLQDPHQWR�GD�UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN�>.DVDERY������E@�p� EDVHDGR� QR� SULQFtSLR� GH� TXH� QRGRV� GH� SURFHVVDPHQWR� VRPHQWH� H[LVWHP� VH� IRUHP�UHDOPHQWH�QHFHVViULRV��(QTXDQWR�FDGD�H[HPSOR�GH�WUHLQDPHQWR�p�DSUHVHQWDGR��RV�YDORUHV�GH� DWLYDomR� GDV� XQLGDGHV� GH� SURFHVVDPHQWR� GD� FDPDGD� GH� UHJUDV� H� R� HUUR� VREUH� DV�XQLGDGHV�GH�SURFHVVDPHQWR�GH�VDtGD�VmR�H[DPLQDGRV��6H�D�DWLYDomR�Pi[LPD�QRV�QRGRV�GH�UHJUDV�HVWLYHU�DEDL[R�GH�XP�OLPLDU�HVWDEHOHFLGR�SHOR�XVXiULR��OLPLDU�GH�VHQVLELOLGDGH��R� QRGR� GH� UHJUDV� p� VXSULPLGR�� 6H� R� HUUR� GR� QRGR� GH� VDtGD� HVWLYHU� DFLPD� GR� YDORU� GH�OLPLDU� WDPEpP� GHWHUPLQDGR� SHOR� XVXiULR� �OLPLDU� GH� HUUR��� XP� QRYR� QRGR� GH� UHJUDV� p�
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DGLFLRQDGR��(�ILQDOPHQWH��VH�R�QRGR�GH�VDtGD�PDLV�DWLYDGR�QmR�IRU�R�YHQFHGRU�GHVHMDGR��XPD�QRYD�XQLGDGH�GH�VDtGD�p�HQWmR�DGLFLRQDGD�

2�SUHVHQWH�DOJRULWPR�p�EDVHDGR�QD�FRPELQDomR�GDV�VLPLODULGDGHV�GLIXVDV�HQWUH�RV�H[HPSORV�GRV�GDGRV�TXH�VmR�DSUHVHQWDGRV�DR�PRGHOR��R�Q~PHUR�H�j�LGDGH��WHPSR�HP�TXH� RV� QRGRV� GH� UHJUDV� H[LVWHP�� GRV� QRGRV� GH� UHJUDV� H[LVWHQWHV�� H� D� IUHT�rQFLD� GH�DWLYDomR�GHVWHV�QRGRV�
$EDL[R� VmR� GHVFULWRV� RV� SDVVRV� TXH� FRQVWLWXHP� R� DOJRULWPR� GH� DSUHQGL]DGR��HYROXomR��GD�UHGH�QHXUDO�HYROXWLYD�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN�
���&ULDU XPD�QRYD�HVWUXWXUD�FRP�XP�Q~PHUR�Pi[LPR�GH�QRGRV�H�FRQH[}HV�FRP�YDORU�]HUR��$V�FRQH[}HV�LQLFLDLV�SRGHP�VHU�DMXVWDGDV�FRP�D�LQWURGXomR�GH�UHJUDV�SUHYLDPHQWH� H[LVWHQWHV�� GH� PRGR� TXH� LQIRUPDo}HV� SUpYLDV� SRVVDP� VHU� XVDGDV�DQWHV�GR�LQtFLR�GR�SURFHVVR�GH�DSUHQGL]DJHP�GD�UHGH��HYROXomR���6H�LQLFLDOPHQWH�QmR� KRXYHU� QHQKXP� QRGR� GH� UHJUDV� FRQHFWDQGR� RV� QRGRV� GH� HQWUDGD� H� VDtGD��FRQHFWDU�R� SULPHLUR� QRGR� UQ � SDUD� UHSUHVHQWDU� R� SULPHLUR� H[HPSOR�(; [� H�DMXVWDU� R� SHVR� GD� FRQH[mR� GH� HQWUDGD�:��UQ� H� GD� FRQH[mR� GH� VDtGD�:�� �UQ�FRPR�VHJXH�
�&RQHFWDU�XP�QRYR�QRGR�GH�UHJUDV�UQ�SDUD�UHSUHVHQWDU�XP�H[HPSOR�(;!�:��UQ� (;��:��UQ� 7( ������RQGH�7(�p�R�YHWRU�GH�VDtGD�GLIXVD�SDUD�R�H[HPSOR�GLIXVR�(;���� (48$172� �KRXYHU� H[HPSORV� GH� WUHLQDPHQWR!� )$d$� LQVHULU� R� FRUUHQWH�H[HPSOR�[L��RQGH�(; p�R�YHWRU�GH�HQWUDGD�GLIXVR��6H�H[LVWLUHP�QRYDV�YDULiYHLV�RX�DWULEXWRV� QHVWH� H[HPSOR�� FULDU� QRYRV� QRGRV� GH� HQWUDGD� H�RX� VDtGD� FRP� VXDV�FRUUHVSRQGHQWHV�IXQo}HV�GH�SHUWLQrQFLD���� (QFRQWUDU� D� VLPLODULGDGH� QRUPDOL]DGD� GLIXVD� HQWUH� R� QRYR� H[HPSOR� GH�WUHLQDPHQWR�(; �YHWRU�GH�HQWUDGD�GLIXVD��H�RV�SDGU}HV�SUHYLDPHQWH�DUPD]HQDGRV�M ��������UQ��

'M �VXP��DEV��(;�� :��M����������VXP��:��M�� ������RQGH�VXP�p�D�VRPD�H�DEV p�R�YDORU�DEVROXWR�
���(QFRQWUDU D�DWLYDomR�GRV�QRGRV�GH�UHJUDV�M��SDUD�M ��UQ��3RGH�VHU�XWLOL]DGD�D�)XQomR� GH� $WLYDomR� GH� %DVH� 5DGLDO�� RX� D� 6DWXUDomR� /LQHDU� QRV� YDORUHV� GH�HQWUDGD�'M��,VWR�p��$��M�� �UDGEDV��'M���RX�$��M�� �VDWOLQ����'M� ������RQGH�UDGEDV�p�D�)XQomR�GH�%DVH�5DGLDO�H�VDWOLQ�D�IXQomR�GH�6DWXUDomR�/LQHDU�
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��� $WXDOL]DU� RV� SDUkPHWURV� ORFDLV� GHILQLGRV� SDUD� RV� QRGRV� GH� UHJUDV�� SRU�H[HPSOR��LGDGH��DWLYDomR�PpGLD�SUHGHILQLGD��HWF���� (QFRQWUH� WRGRV� RV� QRGRV� M FRP� YDORU� GD� DWLYDomR�$��M� DFLPD� GR� OLPLDU� GH�VHQVLELOLGDGH�VWKU���� 6H� QmR� KRXYHU� QHQKXP� QRGR�� HQWmR��FRQHFWDU� XP� QRYR� QRGR� GH� UHJUDV!XVDQGR�R�SURFHGLPHQWR�GHILQLGR�QD�HWDSD���
6(1 2��� (QFRQWUDU� R� QRGR� GH� UHJUDV� LQGD� TXH� SRVVXL� R� YDORU� Pi[LPR� GH�DWLYDomR��PD[D������ �D��QR�FDVR�GR�PRGR�GH� WUHLQDPHQWR�GD�UHGH�VHU�GH�XP�SUD�Q��SURSDJXH�D�DWLYDomR�PD[D� GR�QRGR�GH�UHJUDV�LQGD�� DRV�QRGRV�GH�VDtGD� GLIXVD�� $V� IXQo}HV� GH� 6DWXUDomR� /LQHDU� VmR� XVDGDV� FRPR�IXQo}HV�GD�DWLYDomR�SDUD�RV�QRGRV�GH�VDtGD�GLIXVRV�

$�� �VDWOLQ��$��LQGD����:�� ������
�E��QR�FDVR�GR�PRGR�GH�RSHUDomR�VHU�GH�PXLWRV�SUD�Q��VRPHQWH�RV� YDORUHV� GH� DWLYDomR� GDV� XQLGDGHV� GH� SURFHVVDPHQWR� TXH�HVWmR� DFLPD� GR� OLPLDU� GH� DWLYDomR� DWKU VmR� SURSDJDGRV� j�FDPDGD�VHJXLQWH�����(QFRQWUDU�D�XQLGDGH�GH�SURFHVVDPHQWR�GH�VDtGD�YHQFHGRU�LQGD� H�VXD�DWLYDomR�PD[D������9HULILFDU�D�VDtGD�GLIXVD�GHVHMDGD�LQGW� H�VHX�YDORU�PD[W������&DOFXODU�R�YHWRU�GH�HUURV�GLIXVRV�GH�VDtGD�

(UU $��7( ������
����6(�LQGD��p�GLIHUHQWH�GH�LQGW���RX��DEV�(UU�LQGD����!�HUUWKU�

�&RQHFWDU�XP�QRYR�QRGR�GH�UHJUDV!RQGH�HUUWKU p�R�OLPLDU�GH�HUUR�6(1 2
���� $WXDOL]DU�� �D�� DV� FRQH[}HV� GRV� QRGRV� GH� UHJUDV� N LQGD�� GH�HQWUDGD��H��E��DV�FRQH[}HV�GH�VDtGD�FRQIRUPH�D�HTXDomR�DEDL[R�
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�D��'LVW (;�:��N���:��N� :��N����OU���RQGH�OU��p�D�WD[D�GH�DSUHQGL]DGR�SDUD�DV�FRQH[}HV�GH�HQWUDGD�
�E��:��N�� �:���N����OU���RQGH�OU��p�D WD[D�GH�DSUHQGL]DGR�SDUD�DV�FRQH[}HV�GH�VDtGD����� 3RGDU� RV� QRGRV� GH� UHJUDV� M H� VXDV� FRQH[}HV� GH� PRGR TXH�VDWLVIDoDP�j�VHJXLQWH�UHJUD�GH�SRGD��SUXQQLQJ��6(� �R� Qy� �M�� p� 9(/+2�� H� �D� DWLYDomR� PpGLD� $�DY�M�� p�%$,;$��H��D�GHQVLGDGH�GD�iUHD�GH�YL]LQKDQoD�GRV�QRGRV�p�(/(9$'$� RX�02'(5$'$�� H� �D� VRPD� GRV� QRYRV� SHVRV�GH�HQWUDGD�RX�GDV�QRYDV�FRQH[}HV�GH�VDtGD�p�%$,;$��H��R�QRGR�1 2�HVWi�DVVRFLDGR�FRP�D�FODVVH�FRUUHWD�GRV�QRGRV�GH�VDtGD��SDUD�WDUHIDV�GD�FODVVLILFDomR�VRPHQWH���(17 2�D�SUREDELOLGDGH�GR�Qy�VHU�SRGDQGR��M��p�(/(9$'$�

$� UHJUD� GH� SRGD� DFLPD� GHVFULWD� p� GLIXVD� H� UHTXHU�TXH� FRQFHLWRV� GLIXVRV� FRPR�� 9(/+2�� (/(9$'2�� HWF��VHMDP�SUHYLDPHQWH�GHILQLGRV��&RPR�XP�FDVR�SDUFLDO�� XP�YDORU�IL[R�SRGH�VHU�XVDGR��SRU�H[HPSOR��XP�Qy�p�YHOKR�VH�H[LVWLU�GXUDQWH�D�HYROXomR�GH�XPD�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN HP�PDLV�GH����H[HPSORV������),0�GR�ODoR�6(1 2����� 5HSLWD� HWDSDV� ����� SDUD� XPD� VHJXQGD� DSUHVHQWDomR� GRV� PHVPRV�GDGRV� GH� HQWUDGD� RX� SDUD� R� WUHLQDPHQWR� (&2� >.DVDERY�� ����@�� VH�QHFHVViULR�
��� 6XPiULR�GR�FDStWXOR
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$� (TXDomR� ����� SRGH� VHU� UHHVFULWD� FRPR� R� SURGXWR� LQWHUQR� GH� I�� FRP� XPD�IXQomR�ZDYHOHW� ED�\ ��LVWR�p�� ! � EDIED) ����� \ ��%DVLFDPHQWH��HVWH�SURGXWR�LQWHUQR�LUi�¦PHGLU§�R�FRQWH~GR�GR�HVSDoR�GH�IDVH�GR�VLQDO�I HP�WRUQR�GR�SRQWR��D�E� QHVWH�HVSDoR��(P�UHVXPR�D�GHFRPSRVLomR�GH�XP�VLQDO�FRP�XPD�GHWHUPLQDGD�IXQomR�ZDYHOHW�SHUPLWH�R� WUDWDPHQWR� GD� HQHUJLD� FRQWLGD� QR� VLQDO�� HP� IXQomR� WDQWR� GD� GLPHQVmR� HVSDFLDO� �RX�WHPSR��FRPR�GD�HVFDOD�GR�ZDYHOHW��IUHT�rQFLD���&RQKHFHQGR�DV�FDUDFWHUtVWLFDV�GR�VLQDO�TXH�VH�GHVHMD�REWHU�p�SRVVtYHO� UHDOL]DU�XPD�DQiOLVH�HP�FDGD�FRPSRQHQWH� IUHTXHQFLDO�H�GHWHUPLQDU�TXDLV�FRPSRQHQWHV�FRQWrP�DV� LQIRUPDo}HV�GHVHMDGDV��8WLOL]DQGR�DSHQDV�DV�FRPSRQHQWHV�FRP�HVWDV�LQIRUPDo}HV�SRGH�VH�UHFRQVWUXLU�XP�VLQDO��FDQFHODQGR�RV�HIHLWRV�GH�FRPSRQHQWHV�IUHT�rQFLDV�LQGHVHMDGRV�
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([LVWHP� YiULDV� IDPtOLDV� GH�ZDYHOHWV�� DOJXQV� H[HPSORV� VmR��+DUU��'DXEHFKLHV��&RLIOHWV��%LRUWRJRQDO�� 6\POHWV��0RUOHW��0H\HU� H�&KDSpX�0H[LFDQR� >0LVLWL�� ����@��$V�IDPtOLDV� GH� ZDYHOHWV� VmR� JHUDGDV� D� SDUWLU� GH� XPD�ZDYHOHW� PmH�� TXH� p� FRPSULPLGD�1YH]HV�� JHUDQGR� DV�1 RQGDV� TXH� FRPS}H� HVWD� IDPtOLD�� 3DUD� UHDOL]DU� D�7UDQVIRUPDGD� GH�:DYHOHW� QRUPDOPHQWH�XWLOL]DP�VH�IDPtOLDV�GH�ZDYHOHWV�TXH�GHILQHP�EDVHV�RUWRJRQDLV��SRLV�GHVWD�IRUPD�p�SRVVtYHO�UHDOL]DU�D�WUDQVIRUPDGD�LQYHUVD�
$�REWHQomR�GD�7UDQVIRUPDGD�GH�:DYHOHW�GH�XPD�DPRVWUD�p�REWLGD�GD�VHJXLQWH�IRUPD��SULPHLUR�p�FDOFXODGR�R�YDORU�GH�& TXH�UHSUHVHQWD�TXDQWR�XP�LQWHUYDOR�GR�VLQDO�HVWi� FRUUHODFLRQDGR� FRP� XPD� ZDYHOHW� �LWHP� D GD� )LJXUD� ������ (VWH� SURFHGLPHQWR� p�UHDOL]DGR�QRV�LQWHUYDORV�VHJXLQWHV�DWp�R�WHUPLQR�GR�VLQDO��FRQIRUPH�LQGLFDGR�QR�LWHP�EGD�)LJXUD�������(QFRQWUD�VH�GHSRLV�D�FRUUHODomR�GR�VLQDO�SDUD�HVFDODV�PDLRUHV�GH�ZDYHOHW��FRQIRUPH�LOXVWUDGR�QR�LWHP�F GD�)LJXUD������

)LJXUD���� � ,OXVWUDomR�GH FRPR�VmR�FDOFXODGRV�RV�FRHILFLHQWHV�GD�7UDQVIRUPDGD�GH�:DYHOHWD� &RUUHODomR�GR�SULPHLUR�SHUtRGR�GR�VLQDO�FRP�XPD�ZDYHOHW�
E� 'HVORFDPHQWR�GD�ZDYHOHW�SDUD�REWHU�RV�YDORUHV�GH�FRUUHODomR�QR�WHPSR�
F� 7URFD�GD�HVFDOD�GD�ZDYHOHW���DGDSWDGR�GH�>0LVLWL������@��

8WLOL]DQGR� RV� YDORUHV� GH� FRUUHODomR� GR� VLQDO� �&�� D� FDGD� LQVWDQWH� FRP� DV�GLIHUHQWHV�HVFDODV�GH�ZDYHOHW��SRGH�VH�PRQWDU�XP�JUiILFR�GH�LQWHQVLGDGH�GH�FRUUHODomR��RQGH�p�SRVVtYHO�REWHU�LQIRUPDomR�GR�VLQDO�QR�GRPtQLR�GR�WHPSR�
1R� HQWDQWR�� GLJLWDOPHQWH� QmR� p� SRVVtYHO� UHDOL]DU� HVWDV� FRUUHODo}HV� SDUD� XP�Q~PHUR� LQILQLWR� GH� HVFDODV��2� TXH� IRL� VROXFLRQDGR� D� SDUWLU� GR� GHVHQYROYLPHQWRGH� XP�HILFLHQWH� PpWRGR� SDUD� HQFRQWUDU� D� 7UDQVIRUPDGD�:DYHOHW� 'LVFUHWD� >0DOODW�� ����@�� 2�DOJRULWPR� GH�0DOODW� FRQVLVWH� HP� XP EDQFR� GH� ILOWURV� ),5�� QR� TXDO� R� VLQDO� p� GLYLGLGR�VXFHVVLYDPHQWH� HP� VLQDLV� GH� DOWD� H� EDL[D� IUHTXrQFLD�� $� iUYRUH� GH� GHFRPSRVLomR�WUDGLFLRQDO�GD�WUDQVIRUPDGD�ZDYHOHW�GH�XP�VLQDO�V p�LOXVWUDGD�QD�)LJXUD�����
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)LJXUD���� � ·UYRUH�GH�GHFRPSRVLomR�WUDGLFLRQDO�GD�WUDQVIRUPDGD�ZDYHOHW�FRP�VHLV�QtYHLV�GH�GHFRPSRVLomR��DGDSWDGR�GH�>0LVLWL������@��1D�)LJXUD���� DV�FRPSRQHQWHV�GH�EDL[DV�IUHTXrQFLDV�VmR�UHSUHVHQWDGDV�SRU�F$Q H�DV� GH� DOWD� IUHT�rQFLD� SRU� F'Q�� $� iUYRUH� GH� GHFRPSRVLomR� WUDGLFLRQDO� ID]� GLYLV}HV�VXFHVVLYDV� VHPSUH� QD� FRPSRQHQWH� GH� EDL[D� IUHTXrQFLD�� e� LQWHUHVVDQWH� VDOLHQWDU� TXH� D�UHFRQVWUXomR�GR�VLQDO�p�UHDOL]DGD�SRU�PHLR�GRV FRHILFLHQWHV�WHUPLQDLV�GH�XPD�iUYRUH�GH�GHFRPSRVLomR�
������� $QiOLVH�GH�0XOWLUHVROXomR

&RP�D�GHFRPSRVLomR�GH�XP�VLQDO�XWLOL]DQGR�D�WUDQVIRUPDGD�ZDYHOHW�p�SRVVtYHO�UHDOL]DU� XPD� DQiOLVH�PXOWLUHVROXomR� GHVWH� VLQDO�� RX� VHMD�� DQDOLVDQGR� FDGD� FRPSRQHQWH�WHUPLQDO�GD�GHFRPSRVLomR�SRGH�VH�REVHUYDU�DV�FDUDFWHUtVWLFDV�QR�GRPtQLR�GR�WHPSR��GH�FDGD�IDL[D�GH�IUHTXrQFLD�FRQWLGDV�QR�VLQDO��1D�)LJXUD���� p�LOXVWUDGR�XP�VLQDO��V� H�RV�YDORUHV�GRV�QyV�WHUPLQDLV�GH�XPD�GHFRPSRVLomR�DWp�R����QtYHO��XWLOL]DQGR XPD�iUYRUH�GH�GHFRPSRVLomR�WUDGLFLRQDO�
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)LJXUD���� � 'HFRPSRVLomR�GR�VLQDO��V��QDV�FRPSRQHQWHV�WHUPLQDLV�GD�iUYRUH�GD�)LJXUD����3HOR� IDWR� GD� WUDQVIRUPDGD� ZDYHOHW� VHU� UHDOL]DGD� SRU� XP� EDQFR� GH� ILOWURV�� D�VHOHWLYLGDGH�GDV�FRPSRQHQWHV� IUHTXrQFLDV�GH�XP�VLQDO�HP�FDGD�FRHILFLHQWH� �DQ H�GQ�� p�GHWHUPLQDGD� SHOD� RUGHP� GD� ZDYHOHW� XWLOL]DGD�� 3RU� H[HPSOR�� D� 'DXEHFKLHV� �>'DXEHFKLHV�� ����@� VHOHFLRQD� PHOKRU� DV� IUHTXrQFLDV� QRV� FRHILFLHQWHV� GR� TXH� D�'DXEHFKLHV� � >'DXEHFKLHV�� ����@� TXH� DSUHVHQWD� XP� HVSDOKDPHQWR� PDLRU� GDV�IUHTXrQFLDV�QRV�FRHILFLHQWHV�YL]LQKRV�
8WLOL]DQGR� D� FDUDFWHUtVWLFD� PXOWLUHVROXomR� TXH� D� WUDQVIRUPDGD� ZDYHOHW�SURSRUFLRQD��p�SRVVtYHO�UHDOL]DU�D�ILOWUDJHP�GH�XP�VLQDO�FRQWDPLQDGR�FRP�DOJXP�UXtGR�H�D�FRPSUHVVmR�GR�VLQDO��SRU�PHLR�GH�VXFHVVLYDV�GHFRPSRVLo}HV�GHVWH�VLQDO�DWp�HQFRQWUDU�
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R� UXtGR� HP� DOJXPDV� FRPSRQHQWHV� GD� GHFRPSRVLomR� H� HQWmR� UHFRQVWUXLU� R� VLQDO�XWLOL]DQGR� DSHQDV� DV� FRPSRQHQWHV� TXH� QmR� DSUHVHQWDP R� UXtGR� RX� FDUDFWHUtVWLFDV�LQGHVHMiYHLV�
������� &RPSUHVVmR�GH�GDGRV�H�UHGXomR�GH�UXtGRV
$� WUDQVIRUPDGD� ZDYHOHW� DSUHVHQWD� D� LQWHQVLGDGH� GDV� FRPSRQHQWHV� IUHTXHQFLDLV� TXH�FRPS}HP� XP� VLQDO�� &RQKHFHQGR� DV� FDUDFWHUtVWLFDV� GR� VLQDO� TXH� VH� GHVHMD� REWHU� p�SRVVtYHO� UHDOL]DU� XPD� DQiOLVH� HP� FDGD� FRPSRQHQWH� IUHTXHQFLDO� H� GHWHUPLQDU� TXDLV�FRPSRQHQWHV�FRQWrP�DV�LQIRUPDo}HV�GHVHMDGDV��8WLOL]DQGR�DSHQDV�DV�FRPSRQHQWHV�FRP�HVWDV� LQIRUPDo}HV� SRGH�VH� UHFRQVWUXLU� XP� VLQDO�� FDQFHODQGR� R� HIHLWR� GH� FRPSRQHQWHV�IUHTXHQFLDLV�LQGHVHMDGDV�

8PD� IXQomR� GH� EDVH� WDPEpP� SRGH� VHU� FRPSULPLGD� �SRU� H[HPSOR�� SHUtRGR�UHGX]LGR� j� PHWDGH�� IUHT�rQFLD� FUtWLFD� GREUDGD��� QR� GRPtQLR� GR� WHPSR� �SRU� H[HPSOR��FRPSULPHQWR� GH� RQGD� SDUD� HVSHFWURV���� WHPSR� SDUD� FURPDWRJUDPDV���� GLIHUHQoD� GH�SRWHQFLDO� SDUD�YROWDJHQV�� HWF����'HVWD� IRUPD�� p�SRVVtYHO� UHSUHVHQWDU�R� VLQDO� HP�HVFDODV�FDGD� YH]� PHQRUHV�� UHPRYHQGR� UXtGR� VHT�HQFLDO� HP� FDGD� XPD� GHVWDV� HVFDODV� H�FRPSULPLQGR�R�VLQDO��$OpP�GLVVR��D�ZDYHOHW�p�WUDQVODGDGD�DWUDYpV�GR�VLQDO��SHUPLWLQGR�UHPRYHU�UXtGR�GH�VLQDLV�HVWDFLRQiULRV H�QmR�HVWDFLRQiULRV�
&RPR� GHVFULWR� QD� (TXDomR� ������� D� 7UDQVIRUPDGD� GH�:DYHOHW� WRUQD�VH� IXQomR�GRV� SDUkPHWURV� GH� HVFDOD� �D H� E��� HP� TXH� D� UHSUHVHQWD� D� HVFDOD� �FRPSUHVVmR�� H� E R�GHVORFDPHQWR��$VVLP�VHQGR��FDGD�YDORU�GH�D GHILQH�XP�WLSR�GH�ILOWUR��LVWR�p��XP�WLSR�GH�FRUWH�QDV�IUHT�rQFLDV��
2�VLQDO�LQLFLDO��OLYUH�GH�UXtGR��SRGH�VHU�UHFXSHUDGR�DSOLFDQGR�VH�D�7UDQVIRUPDGD�GH�:DYHOHW�,QYHUVD UHODWLYD�j�ZDYHOHW�PDLV�FRPSULPLGD��GDGD�SHOD�(TXDomR�������

³ ³f f
f� � �� ������� DGDGEWEDZW[ ED\ �����

�� $UUDQMR�GRV�FRPSRQHQWHV�GH�XP�IHL[H�GH�HQHUJLD� UDGLDQWH�� IRUPDGR�TXDQGR�HVWH� IHL[H�p�VXEPHWLGR�j�GLVSHUVmR�GH�PRGR�TXH�DV�RQGDV�FRPSRQHQWHV�VmR�GLVSRVWDV�QD�RUGHP�GH�VHXV�FRPSULPHQWRV�GH�RQGD��� 5HJLVWUR�GD�FRQFHQWUDomR�RX�GD�PDVVD�GRV�FRPSRQHQWHV�GH�XPD�DPRVWUD�HP� IXQomR�GR� WHPSR�RX�GR�YROXPH�GH�IDVH�PyYHO��QD�DQiOLVH�GDV�PDLV�GLYHUVDV�VXEVWkQFLDV�TXtPLFDV�
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$WUDYpV� GD� WUDQVIRUPDGD� LQYHUVD�� DOpP� GR� VLQDO� OLYUH� GH� UXtGR�� WDPEpP� p�SRVVtYHO� REWHU� D� UHSUHVHQWDomR�� QR� GRPtQLR� LQLFLDO�� GDV� FDUDFWHUtVWLFDV� FDSWXUDGDV� SRU�RXWUDV�ZDYHOHWV��GR�EDQFR�GH�ILOWUR��3DUD�WDQWR��EDVWD�XWLOL]DU�QD�WUDQVIRUPDGD�LQYHUVD�D�ZDYHOHW�FRUUHVSRQGHQWH�j�FDUDFWHUtVWLFD�GHVHMDGD�

������� $QiOLVH�GRV�VLQDLV�GH�RGRU
$� IXQomR�ZDYHOHW� XWLOL]DGD� QHVWD� GLVVHUWDomR�� FRPR� ILOWUR� SDUD� HOLPLQDomR� GR� UXtGR� H�FRPSUHVVmR�GRV�VLQDLV�GH�RGRUHV��IRL�D WUDQVIRUPDGD�ZDYHOHW GD�IDPtOLD�'DXEHFKLHV GH�RUGHP���>'DXEHFKLHV������@��(VWH�ILOWUR�ZDYHOHW�IRL�LPSOHPHQWDGR�XWLOL]DQGR�R�7RROER[�:DYHOHWV�>0LVLWL������@� GR VRIWZDUH�GH�VLPXODomR�0DWODE���

2�VLQDO�RGRUDQWH�FRP�UXtGR��UHSUHVHQWDGR�SRU�V QD�)LJXUD������IRL�VHSDUDGR�QDV�FRPSRQHQWHV� DP �FRPSRQHQWHV� GH� EDL[D� IUHTXrQFLD�� H� GP �GH� DOWD� IUHTXrQFLD��� $�GHFRPSRVLomR�GR�VLQDO�V SRGH�VHU�GHVFULWD�SHOD�VHJXLQWH�IyUPXOD�¦ � � P
L LP GDQVV �

�����
VHQGR�P R�PDLRU�QtYHO�GH�GHFRPSRVLomR��V R�VLQDO�RGRUDQWH�H�Q R�UXtGR�

�� 0$7/$%��WKH�/DQJXDJH�RI�7HFKQLFDO�&RPSXWLQJ��0DUFD�UHJLVWUDGD�GD�HPSUHVD�7KH�0DWK:RUNV��,QF�
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)LJXUD���� ¤ ·UYRUH�GH�GHFRPSRVLomR�XWLOL]DGD�SDUD�ILOWUDU�R�UXtGR�H�FRPSULPLU�R�VLQDO�$�SDUWLU�GDV�FDUDFWHUtVWLFDV�GR�VLQDO�GH�RGRU�H�GR�UXtGR��IRL�UHDOL]DGD�LQLFLDOPHQWH�XPD�DQiOLVH�QDV�GXDV�SULPHLUDV�FRPSRQHQWHV�GR�VLQDO��D� H�G����REVHUYDQGR�D�SUHVHQoD�GR�UXtGR�H�GR�VLQDO�GH�RGRU�HP�FDGD�XPD�GHODV��&RQVWDWRX�VH��FRQIRUPH�HVSHUDGR��TXH�D�FRPSRQHQWH�D� DSUHVHQWDYD�R�UXtGR�H�XPD�SDUFHOD�GR�VLQDO�RGRUDQWH��)RL�HQWmR�UHDOL]DGD�XPD�QRYD�GHFRPSRVLomR�QHVWD�FRPSRQHQWH�H�DQDOLVDGDV�DV�FRPSRQHQWHV�UHVXOWDQWHV��D�H� G����(VWH� SURFHGLPHQWR� IRL� IHLWR� VXFHVVLYDPHQWH� DWp� HQFRQWUDU� XPD� FRPSRQHQWH� TXH�IRVVH�DSUR[LPDGDPHQWH�LJXDO�DR�UXtGR�
&RPR� R�PpWRGR� GH� DTXLVLomR� GRV� GDGRV� QR� QDUL]� DUWLILFLDO� LQGX]HP� UXtGRV� GH�EDL[D� IUHTXrQFLD�� HVWHV� VLQDLV� IRUDP� HQFRQWUDGRV� QD� FRPSRQHQWH� GH� PDLV� EDL[D�IUHTXrQFLD� GH� XPD� iUYRUH� GH� �� QtYHLV� GH� GHFRPSRVLomR� �D���� 7DO� DQiOLVH� SRGH� VHU�YHULILFDGD�QDV�)LJXUDV�����H�����

·UYRUH�:DYHOHW 6LQDO

$SUR[LPDomR�DR�QtYHO����UHFRQVWUXomR�
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)LJXUD���� � 'HFRPSRVLomR�DWp�R�QtYHO����V� �D����G����G����G��

)LJXUD���� � 7UDQVIRUPDGD�:DYHOHW��&RHILFLHQWHV��6LQDLV�H�$SUR[LPDo}HV�

&RHILFLHQWHV� 6LQDO�H�'HWDOKHV6LQDO�H�$SUR[LPDo}HV
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��� $VSHFWRV�REVHUYDGRV
$�PHGLGD�GH�HUUR�XWLOL]DGD�QD�DQiOLVH�GRV�UHVXOWDGRV�p�SRUFHQWDJHP�GH�HUUR�TXDGUiWLFR�>3UHFKHOW������@��DSUHVHQWDGD�QD�(TXDomR�������
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RQGH�� RPLQ H� RPD[ VmR� RV� YDORUHV� GH� PtQLPR� H� Pi[LPR� GRV� FRHILFLHQWHV� GH� VDtGD�� QD�UHSUHVHQWDomR�GR�SUREOHPD��1�p R�Q~PHUR�GH�XQLGDGHV�GH�VDtGD�GD�UHGH��3 R�Q~PHUR�GH�SDGU}HV��H[HPSORV��GD�EDVH�GH�GDGRV�FRQVLGHUDGD�H�W p�D�VDtGD�GHVHMDGD�GD�UHGH��

2� SULQFLSDO� SDUkPHWUR� GH� FRPSDUDomR� HQWUH� DV� DERUGDJHQV� LQYHVWLJDGDV� IRL� R�(UUR�GH�&ODVVLILFDomR GR�FRQMXQWR�GH�WHVWH��TXH�FRUUHVSRQGH�j�UD]mR�GD�TXDQWLGDGH�GH�SDGU}HV�FODVVLILFDGRV�GH�IRUPD�LQFRUUHWD�SHOD�TXDQWLGDGH�WRWDO�GH�SDGU}HV�
'HVWD�IRUPD��RV�DVSHFWRV�REVHUYDGRV�DR�ILQDO�GR�WUHLQDPHQWR�H�TXH�GHILQLUDP�R�GHVHPSHQKR�GDV�DERUGDJHQV�HVWXGDGDV�IRUDP�RV�VHJXLQWHV�

� 3HUFHQWDJHP�GH�HUUR�TXDGUiWLFR�GR�FRQMXQWR�GH�WUHLQDPHQWR�
� 3HUFHQWDJHP�GH�HUUR�TXDGUiWLFR�GR�FRQMXQWR�GH�YDOLGDomR�
� 3HUFHQWDJHP�GH�HUUR�TXDGUiWLFR�GR�FRQMXQWR�GH�WHVWH
� (UUR�GH�FODVVLILFDomR�GR�FRQMXQWR�GH�WHVWH�
� 1~PHUR�GH�LWHUDo}HV�HIHWXDGDV�SHOR�DOJRULWPR�GH�WUHLQDPHQWR�

��� 0pWRGRV�GH�FRPSDUDomR�HQWUH�DV�DERUGDJHQV
1D� PDLRULD� GDV� iUHDV� GH� SHVTXLVD� Ki� XPD� EXVFD� FRQWtQXD� SRU� QRYRV� PpWRGRV� TXH�PHOKRUHP� HP� DOJXP� VHQWLGR� R� GHVHPSHQKR� GH� DERUGDJHQV� H[LVWHQWHV��1D� DJULFXOWXUD��SRU� H[HPSOR�� EXVFDP�VH� YDULHGDGHV�PDLV� DGHTXDGDV� H�PDLV� SURGXWLYDV� GH� FHUHDLV��1D�FRPSXWDomR�� EXVFDP�VH� WpFQLFDV� TXH� PHOKRUHP� D� TXDOLGDGH� H� R� GHVHPSHQKR� GRV�
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VRIWZDUHV� H[LVWHQWHV�� 1HVWDV� VLWXDo}HV� p� SUHFLVR� FRPSDUDU� DV� WpFQLFDV� XVXDLV� FRP� RV�PpWRGRV�DOWHUQDWLYRV�SURSRVWRV��(VWD�FRPSDUDomR�p�XPD�TXHVWmR� LPSRUWDQWH�TXH�VXUJH�IUHT�HQWHPHQWH� QR� WUDEDOKR� GH� SHVTXLVD�� 3DUD� VH� FKHJDU� D� TXDOTXHU� FRQFOXVmR� p�QHFHVViULR�FROHWDU� LQIRUPDo}HV�H�ID]HU� LQIHUrQFLDV�D�SDUWLU�GH�HYLGrQFLDV�H[SHULPHQWDLV�RX�REVHUYDFLRQDLV�

&RQVLGHUHPRV�D�DYDOLDomR�GH�GXDV�WHUDSLDV�QD�SHVTXLVD�PpGLFD��SRU�H[HPSOR��6H�WRGRV�RV�SRUWDGRUHV�GH�XPD�GHWHUPLQDGD�GRHQoD�VH�FRPSRUWDVVHP�GH�PDQHLUD� LGrQWLFD�HP� UHODomR� DRV� WUDWDPHQWRV� XWLOL]DGRV�� EDVWDULD� H[DPLQDU� R� FRPSRUWDPHQWR� GH� XP�Pi[LPR� GH� GRLV� SDFLHQWHV�� $� GHFLVmR� VREUH� TXDO� p� D� PHOKRU� WHUDSLD� VHULD� yEYLD�� H�SRUWDQWR��QHQKXPD�DQiOLVH�VHULD�QHFHVViULD��0DV�HVWD�VLWXDomR�QmR�DFRQWHFH��D UHDomR�D�XP� WUDWDPHQWR� YDULD� GH� LQGLYtGXR� SDUD� LQGLYtGXR� H� QmR� Ki� XP� WUDWDPHQWR� yWLPR� SDUD�WRGRV� RV� SDFLHQWHV�� &RPR�� HP� JHUDO�� QmR� VH� FRQKHFH� SUHYLDPHQWH� DV� UHDo}HV� GH� FDGD�LQGLYtGXR� VREUH� XP� GHWHUPLQDGR� WUDWDPHQWR�� SUHVFUHYH�VH� R� WUDWDPHQWR� TXH� DSUHVHQWDHP�PpGLD�RV�PHOKRUHV�UHVXOWDGRV�
$�JHQHUDOL]DomR�GRV�UHVXOWDGRV�REWLGRV�QR�JUXSR�HVWXGDGR�SDUD�XPD�SRSXODomR�GH� LQWHUHVVH� H[LJH� FXLGDGRV� HVSHFLDLV� QR� SODQHMDPHQWR� GRV� H[SHULPHQWRV�� VHQGR� TXH�IDWRUHV� TXH� DIHWDP� D� UHVSRVWD� TXH� HVWi� VHQGR� DYDOLDGD� GHYHP� VHU� FRQWURODGRV� H�FRQVLGHUDGRV��2�SURFHGLPHQWR�XWLOL]DGR�SDUD�GHWHUPLQDU�VH�R�UHVXOWDGR�GH�XPD�DQiOLVH�DSRQWD� SDUD� VLP� RX� SDUD� QmR� p� FKDPDGR�7HVWH� GH�+LSyWHVH >'XGD� HW� DO��� ����@�� (VWH�SURFHGLPHQWR� p� XVDGR� DPSODPHQWH� QDV� iUHDV� HP� TXH� DV� YDULiYHLV� HQYROYLGDV� HVWmR�VXMHLWDV�j�YDULDELOLGDGH��2�WHVWH�GH�KLSyWHVHV�XWLOL]DGR�QD�FRPSDUDomR�GRV�FODVVLILFDGRUHV�LQYHVWLJDGRV�QHVWH�WUDEDOKR�p�R�WHVWH�W�GH�6WXGHQW�
2� WHVWH� W GH� 6WXGHQW� p� XP� WHVWH� GH� KLSyWHVHV� SDUDPpWULFR�� VHQGR� RV� VHXV�SUHVVXSRVWRV� GH� TXH� DV� GXDV� YDULiYHLV� HQYROYLGDV� VmR� LQWHUYDODUHV� H� TXH� DPEDV� WHP�GLVWULEXLomR�QRUPDO��6HQGR�WDLV�SUHVVXSRVWRV�YHUGDGHLURV��D�YDULiYHO�DQDOLVDGD�UHVXOWDQWH�SRGH�VHU�PDWHPDWLFDPHQWH�WUDQVIRUPDGD��GH�PRGR�D�IRUPDU�D�GLVWULEXLomR�W GH�6WXGHQW��HP� IXQomR� GD� TXDO� VH� GHWHUPLQD� VH� XP� GDGR� UHVXOWDGR� p� RX� QmR� HVWDWLVWLFDPHQWH�VLJQLILFDWLYR�
0DLRUHV� LQIRUPDo}HV� VREUH� R� 7HVWH� GH� +LSyWHVHV� SRGHP� VHU� HQFRQWUDGDV� QR�$SrQGLFH�%�GR�SUHVHQWH�WUDEDOKR�



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB��
��� 6XPiULR�GR�FDStWXOR

(VWH�FDStWXOR�WHYH�FRPR�REMHWLYR�DSUHVHQWDU�DV�WpFQLFDV�GH�SUp�SURFHVVDPHQWR�GH�GDGRV� XWLOL]DGDV� QRV� H[SHULPHQWRV�� FRUUHVSRQGHQGR� jV� WpFQLFDV� GH� 1RUPDOL]DomR� H�7UDQVIRUPDGD� GH� :DYHOHW�� 2� FDStWXOR� GHVFUHYHX� DLQGD� RV� DVSHFWRV� REVHUYDGRV� QRV�H[SHULPHQWRV� H� D� WpFQLFD� GH� WHVWH� GH� KLSyWHVH�� TXH� VHUi� XWLOL]DGD� QD� DQiOLVH� GRV�H[SHULPHQWRV�H�FRPSDUDomR�GRV�UHVXOWDGRV�
2�SUy[LPR�FDStWXOR�DSUHVHQWD�R�HVWXGR�GH�FDVR��FRP�RV�H[SHULPHQWRV�UHDOL]DGRV�HP�FDGD�XP�GRV�FODVVLILFDGRUHV�DSUHVHQWDGRV�QR�&DStWXOR���



�([SHULPHQWRV
(VWH�FDStWXOR�GHVFUHYH�RV�H[SHULPHQWRV�UHDOL]DGRV�QHVWD�GLVVHUWDomR��$� VHomR� ���� H[S}H� RV� UHVXOWDGRV� GRV� H[SHULPHQWRV� FRP� D� UHGH�3HUFHSWURQ�0XOWL�&DPDGDV��1D�VHomR�����VmR�GHVFULWRV�RV�UHVXOWDGRV�GRV� H[SHULPHQWRV� UHDOL]DGRV� FRP� D� 5HGH� 1HXUDO� FRP� $WUDVRV� QR�7HPSR��2V�H[SHULPHQWRV�FRP�D�UHGH�)HDWXUH�ZHLJWKHG�'HWHFWRU�VmR�H[SRVWRV� QD� VHomR� ����� $� VHomR� ���� GHVFUHYH� RV� UHVXOWDGRV� GR�WUHLQDPHQWR�GD�UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN��1D�VHomR�����p�DSUHVHQWDGD�XPD�FRPSDUDomR�HQWUH�DV�DERUGDJHQV�XWLOL]DGDV�QHVWD�GLVVHUWDomR��(�D�VHomR�����p�XP�VXPiULR�GR�FDStWXOR�

��� ([SHULPHQWRV� FRP� D� UHGH� 3HUFHSWURQ� 0XOWL�&DPDGDV
1HVWD� VHomR� VHUmR� DSUHVHQWDGRV� RV� H[SHULPHQWRV� UHDOL]DGRV� FRP� D� UHGH� 3HUFHSWURQ�0XOWL�&DPDGDV� >5XPHOKDUW� HW� DO��� ����@�� QD� FODVVLILFDomR� GRV� JDVHV� SURYHQLHQWHV� GD�LQG~VWULD�SHWUROtIHUD�GHVFULWRV�QR�&DStWXOR���
����� 'LYLVmR�GR�FRQMXQWR�GH�SDGU}HV�HP�7UHLQDPHQWR��9DOLGDomR�H�7HVWH
$�EDVH�GH�GDGRV�FRQWHQGR�RV�������SDGU}HV�GH�RGRUHV�IRL�GLYLGLGD�HP�WUrV�SDUWLo}HV�GH�GDGRV��FDGD�XPD�FRQWHQGR�D�PHVPD�TXDQWLGDGH�GH�SDGU}HV��������SDGU}HV���SRUpP�FRP�
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LQVWkQFLDV�GLVSRVWDV�GH�PDQHLUD�GLIHUHQWH� H� DOHDWyULD��6REUH� FDGD�XPD�GHVWDV�SDUWLo}HV�IRUDP� FULDGRV� �� FRQMXQWRV� GH� GDGRV� GLVWLQWRV�� FRQMXQWR� GH� WUHLQDPHQWR� SDUD� D� UHGH�QHXUDO� DUWLILFLDO�� FRUUHVSRQGHQGR� D� ���� GD� TXDQWLGDGH� WRWDO� GH� SDGU}HV�� FRQMXQWR� GH�YDOLGDomR��FRP�����GR�WRWDO�GH�SDGU}HV�GD�EDVH��H�R�FRQMXQWR�GH�WHVWH��FRUUHVSRQGHQGR�DRV�����UHVWDQWHV��(VWD�GLYLVmR�GRV�GDGRV�p�VXJHULGD�SHOR�UHODWyULR�3UREHQ��>3UHFKHOW������@��

e�LPSRUWDQWH�UHVVDOWDU�TXH�R�FRQMXQWR�GH�WUHLQDPHQWR�SRVVXL�����GRV�SDGU}HV�GH�FDGD�XP�GRV�JDVHV��SDUD�FDGD�JiV������SDGU}HV�VmR�HVFROKLGRV�GH�IRUPD�DOHDWyULD�HQWUH�RV� ���� SDGU}HV� GH� RGRUHV� H[LVWHQWHV��� 2� PHVPR� SURFHGLPHQWR� p� UHDOL]DGR� FRP� RV�FRQMXQWRV� GH� YDOLGDomR� H� WHVWH�� GH� DFRUGR� FRP� VXDV� UHVSHFWLYDV� SURSRUo}HV�� GH� IRUPD�TXH�RV�FLQFR�JDVHV�VHMDP�UHSUHVHQWDGRV�SHOD�PHVPD�TXDQWLGDGH�GH�GDGRV�HP�FDGD�XP�GRV�WUrV�FRQMXQWRV�GH�GDGRV�
����� 3Up�SURFHVVDPHQWR�GRV�GDGRV
1DV�VLPXODo}HV� UHDOL]DGDV� VH XWLOL]RX�RV�GRLV�PpWRGRV�GH�SUp�SURFHVVDPHQWR�GHVFULWRV�QD�VHomR������'HVWD� IRUPD��GRLV�H[SHULPHQWRV� IRUDP�UHDOL]DGRV��XP�H[SHULPHQWR�RQGH�RV�GDGRV�IRUDP�QRUPDOL]DGRV�GH�PRGR�TXH�ILFDVVHP�FRPSUHHQGLGRV�QD�IDL[D�GH�YDORUHV�HQWUH ¤��H����H�XP�H[SHULPHQWR�TXH�XWLOL]RX�D�7UDQVIRUPDGD�GH�:DYHOHW�FRPR�PpWRGR�GH�SUp�SURFHVVDPHQWR�
����� 7RSRORJLD�XWLOL]DGD
)RL�XWLOL]DGD�XPD�UHGH�QHXUDO�3HUFHSWURQ�0XOWL�&DPDGDV��FRQWHQGR�DSHQDV�XPD�FDPDGD�LQWHUPHGLiULD�� $� FDPDGD� GH� HQWUDGD� SRVVXL� RLWR� XQLGDGHV� GH� SURFHVVDPHQWR�� DV� TXDLV�FRUUHVSRQGHP�DRV�YDORUHV�GH�FDGD�XP�GRV�RLWR�VHQVRUHV�GR�QDUL]�DUWLILFLDO��$�FDPDGD�GH�VDtGD� SRVVXL� FLQFR� XQLGDGHV� GH� SURFHVVDPHQWR�� FDGD� XPD� FRUUHVSRQGHQGR� D� XP� GRV�FLQFR�JDVHV�D�VHUHP�FODVVLILFDGRV��1HVWH�H[SHULPHQWR�IRL�XWLOL]DGD�D�FRGLILFDomR���RI�P��RQGH�P�p�R�Q~PHUR�GH�FODVVHV�>3UHFKHOW������@�
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$V�XQLGDGHV�GH�SURFHVVDPHQWR�GDV�FDPDGDV�� LQWHUPHGLiULD�H�GH�VDtGD�SRVVXHP�IXQomR� GH� DWLYDomR� WDQJHQWH� KLSHUEyOLFD >3UHFKHOW�� ����@�� $� UHGH� FRQWpP� WRGDV� DV�SRVVtYHLV�FRQH[}HV�GH�SURSDJDomR�GLUHWD� �IHHGIRUZDUG�� HQWUH�FDPDGDV�DGMDFHQWHV�� VHP�SRVVXLU�FRQH[}HV�TXH�OLJDP�XQLGDGHV�GH�SURFHVVDPHQWR�GH�FDPDGDV�QmR�DGMDFHQWHV��(P�FDGD�XP�GRV�H[SHULPHQRV��IRUDP�WUHLQDGDV�VHLV� WRSRORJLDV�GH�UHGH GLVWLQWDV��FRP����������� ���� ��� H� ��� XQLGDGHV� GH� SURFHVVDPHQWR� QD� FDPDGD� LQWHUPHGLiULD��� GDV� TXDLV�REMHWLYRX�VH�DYDOLDU�RV�UHVXOWDGRV�

����� 0HWRGRORJLD�GH�WUHLQDPHQWR
&RPR�GHVFULWR�QR�FDStWXOR�DQWHULRU�R�DOJRULWPR�GH�WUHLQDPHQWR�XWLOL]DGR�p�XPD�YHUVmR�GR PpWRGR� GH� /HQYHQEHUJ�0DTXDUGW�� GHVFULWD� HP� >/DQJ� H� +LOWRQ�� ����@�� 3DUD� FDGD�WRSRORJLD�� IRUDP� UHDOL]DGDV���� �WULQWD�� LQLFLDOL]Do}HV�GH�YDORUHV�GLIHUHQWHV� H� DOHDWyULRV�SDUD�DV�FRQH[}HV�HQWUH�DV�FDPDGDV�GH�SURFHVVDPHQWR��(P�WRGRV�RV�FDVRV��D�TXDQWLGDGH�Pi[LPD�GH�LWHUDo}HV�HVFROKLGD�IRL�GH�������LWHUDo}HV��

$� SDUDGD� GR� WUHLQDPHQWR� RFRUUH� VH� IRU� VDWLVIHLWR� R� FULWpULR� */� GR� 3UREHQ��>3UHFKHOW�� ����@� SRU� GXDV� YH]HV� �SDUD� HYLWDU� TXH� R� WUHLQDPHQWR� VHMD� LQWHUURPSLGR� SRU�RVFLODo}HV� LQLFLDLV� QR� HUUR� GH� YDOLGDomR��� VH� IRU� VDWLVIHLWR� R� FULWpULR� GH� SURJUHVVR� GH�WUHLQDPHQWR GR�3UREHQ��>3UHFKHOW������@��FRP�3��W���������RX�VH�D�TXDQWLGDGH�Pi[LPD�GH�������LWHUDo}HV�IRU�DOFDQoDGD�
2� FULWpULR� */�� IRUQHFH� XPD� LGpLD� VREUH� D� SHUGD� GD� JHQHUDOL]DomR� GXUDQWH� R�WUHLQDPHQWR�GD�UHGH��VHQGR�PXLWR�~WLO�SDUD�HYLWDU�RYHUILWWLQJ >3UHFKHOW������@��e�GHILQLGR�FRPR�R�DXPHQWR�GR�HUUR�GH�YDOLGDomR�HP�UHODomR�DR�HUUR�GH�YDOLGDomR�PtQLPR�REWLGR��1DV� (TXDo}HV� ����� ���� H� �����(� UHSUHVHQWD� D� IXQomR� GH� HUUR� TXDGUiWLFR��(WU�W�� R� HUUR�PpGLR�SRU�SDGUmR�VREUH�R�FRQMXQWR�GH�WUHLQDPHQWR��PHGLGR�GXUDQWH�D�pSRFD� W��(YD�W��R�HUUR�QR� FRQMXQWR�GH�YDOLGDomR� DSyV� D� pSRFD� W�� H�(RSW�W�� FRUUHVSRQGH� DR�PHQRU� HUUR�GH�YDOLGDomR�REWLGR�DWp�D�pSRFD�W��GHVFULWR�SHOD�(TXDomR�������
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$�SHUGD�GH�JHQHUDOL]DomR��*/��QD�pSRFD�W�p�GHILQLGD�FRPR�R�DXPHQWR�GR�HUUR�GH�YDOLGDomR�HP�UHODomR�DR�PHQRU�HUUR�GH�YDOLGDomR�REWLGR�DWp�D�pSRFD�W��HP�SRUFHQWDJHP���$�SHUGD�GH�JHQHUDOL]DomR�p�GHVFULWD�SHOD�(TXDomR�������

���� ��������� � W( W(W*/ RSWYD �����
'HVWD� IRUPD�� p� HVWDEHOHFLGR� XP� OLPLDU� D �� GH� PRGR� TXH� R� FULWpULR� D*/ p�FDUDFWHUL]DGR�SHOD�SDUDGD�GR�WUHLQDPHQWR�TXDQGR�D�SHUGD�GH�JHQHUDOL]DomR�XOWUDSDVVD�R�YDORU� GH� D �� 6HQGR� DVVLP�� R� FULWpULR�*/� HVWDEHOHFH� D� SDUDGD� GR� WUHLQDPHQWR� TXDQGR�*/�W�!��
2�FULWpULR�GH�SURJUHVVR�GH�WUHLQDPHQWR�GR�3UREHQ��>3UHFKHOW������@�IRUQHFH�XPD�LGpLD�GH�TXDQWR�R�HUUR�PpGLR�GH�WUHLQDPHQWR�p�PDLRU�TXH�R�PtQLPR�HUUR�GH�WUHLQDPHQWR��GXUDQWH� XPD� VHT�rQFLD� GH� pSRFDV� FRQVHFXWLYDV�� &RQVLGHUDQGR XPD� VHT�rQFLD� GH� N�pSRFDV� QXPHUDGDV� GH� Q� �� �� DWp� Q� �� N�� VHQGR� Q� GLYLVtYHO� SRU� N�� R� SURJUHVVR� GH�WUHLQDPHQWR�3��PHGLGR�HP�SDUWHV�SRU�PLO��DSyV�HVWD�VHT�rQFLD�GH�N�pSRFDV�p�GDGR�SHOD�(TXDomR�������
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e�HVWDEHOHFLGR�XP�OLPLDU��GH�PRGR�TXH�R�FULWpULR�GR�SURJUHVVR�GH�WUHLQDPHQWR�p�FDUDFWHUL]DGR�SHOD�SDUDGD�GR�WUHLQDPHQWR�TXDQGR�R�SURJUHVVR�GH�WUHLQDPHQWR�ILFD�PHQRU�TXH�HVWH�OLPLDU�
����� 5HVXOWDGRV�REWLGRV
3DUD� D� UHGH� 3HUFHSWURQ�0XOWL�&DPDGDV� IRUDP� UHDOL]DGRV� GRLV� H[SHULPHQWRV� GLVWLQWRV��XP� H[SHULPHQWR� RQGH� R� PpWRGR� GH� SUp�SURFHVVDPHQWR� XWLOL]DGR� p� VRPHQWH� D�1RUPDOL]DomR�GRV�SDGU}HV�FDSWDGRV�SHOR�VLVWHPD�VHQVRU�GR�QDUL]�DUWLILFLDO��GH�PRGR�TXH�HVWHV�YDORUHV�ILTXHP�FRPSUHHQGLGRV�QR�LQWHUYDOR�>�����@��H�XP�H[SHULPHQWR�TXH�XWLOL]D�
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XP� ILOWUR� :DYHOHW� FRPR� PpWRGR� GH� SUp�SURFHVVDPHQWR�� SDUD� UHGXomR� GR� UXtGR� H�FRPSUHVVmR�GRV�GDGRV�FDSWDGRV�SHORV�VHQVRUHV�GR�QDUL]�DUWLILFLDO�

3DUD� FDGD� XP�GRV� H[SHULPHQWRV� DSUHVHQWD�VH� XPD� WDEHOD� FRQWHQGR� D� WRSRORJLD�FRQVLGHUDGD��RV�DVSHFWRV�REVHUYDGRV�QDV�WULQWD������H[HFXo}HV�UHDOL]DGDV��EHP�FRPR�RV�YDORUHV� GH� PpGLD� H� GHVYLR�SDGUmR� HQFRQWUDGRV�� (P� VHJXLGD�� VmR� WHFLGRV� FRPHQWiULRV�VREUH�R�GHVHPSHQKR�GD�UHGH�QHXUDO�DUWLILFLDO�QD�UHVROXomR�GR�SUREOHPD�DERUGDGR��7DLV�UHVXOWDGRV�HVWmR�SXEOLFDGRV�HP�>=DQFKHWWLQ�HW�DO������� H�=DQFKHWWLQ�H�/XGHUPLU������D@�
1D�7DEHOD���� VmR�DSUHVHQWDGRV�RV�UHVXOWDGRV�REWLGRV�QR�WUHLQDPHQWR�GDV�UHGHV�3HUFHSWURQ�0XOWL�&DPDGDV��FRP�D�3DUWLomR����XWLOL]DQGR�VRPHQWH�D�1RUPDOL]DomR�FRPR�PpWRGR�GH�SUp�SURFHVVDPHQWR�

7DEHOD���� ¤ 0/3�� 0pGLD�H�GHVYLR�SDGUmR�SDUD�3DUWLomR��
1~PHUR�GH�QRGRV (UUR�GH�7UHLQDPHQWR (UUR�GH�9DOLGDomR (UUR�GH�7HVWH (UUR�GH�&ODVVLILFDomR eSRFDV�7UHLQDGDV0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR� ������� ������� ������� ������� ������� ������� ������ ������ �� ��� ������� ������� ������ ������� ������ ������� ������ ������ �� ���� ������� ������� ������� ������� ������� ������� ������ ������ �� ���� ������� ������� ������� ������� ������� ������� ������ ������ �� ���� ������� ������� ������� ������� ������� ������� ������ ������ �� ���� ������� ������� ������� ������� ������� ������� ������ ������ �� ��

3DUD� HVWH� H[SHULPHQWR�� R� PHQRU� HUUR� GH� FODVVLILFDomR� REWLGR� GHQWUH� WRGDV� DV�WRSRORJLDV�WHVWDGDV�IRL�GH�������GH�HUUR��REWLGR�SHOD�WRSRORJLD�FRP���QRGRV�QD�FDPDGD�LQWHUPHGLiULD��(VWD�WRSRORJLD�WDPEpP�DSUHVHQWRX�R�PHQRU�HUUR�PpGLR�GH�FODVVLILFDomR��XP� HUUR� GH� �������� &RPR� SRGH� VHU� REVHUYDGR� QD� 7DEHOD� ����� D� WRSRORJLD� FRP� ��XQLGDGHV� GH� SURFHVVDPHQWR� QD� FDPDGD� LQWHUPHGLiULD� DSUHVHQWRX� PHOKRU� GHVHPSHQKR�TXH�DV�GHPDLV�WRSRORJLDV�HP�WRGRV�RV�FULWpULRV�REVHUYDGRV�QHVWD�DQiOLVH��$OpP�GH�XPD�PpGLD�PHQRU�QR�Q~PHUR�GH�pSRFDV�GH�WUHLQDPHQWR��D�WRSRORJLD�FRP���QRGRV�QD�FDPDGD�LQWHUPHGLiULD�DSUHVHQWRX�R�PHQRU�GHVYLR�SDGUmR�SDUD�WRGRV�RV�FULWpULRV��2�EDL[R�GHVYLR�SDGUmR�LQGLFD�XPD�PDLRU�XQLIRUPLGDGH�QRV�UHVXOWDGRV�
3DUD�D�3DUWLomR����R�PHQRU�HUUR�PpGLR�GH�FODVVLILFDomR�IRL�REWLGR�SHOD�WRSRORJLD�FRP���QRGRV�QD� FDPDGD� LQWHUPHGLiULD�� XP�HUUR� GH����� ����SDUD�R� FRQMXQWR�GH� WHVWH��&RPR�SRGH�VHU�REVHUYDGR�QD�7DEHOD������RV�GHPDLV�DVSHFWRV�REVHUYDGRV�QHVWD�DYDOLDomR�
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QmR� DSUHVHQWDUDP� GLIHUHQoDV� VLJQLILFDWLYDV� HP� UHODomR� DRV� UHVXOWDGRV� HQFRQWUDGRV� QRV�H[SHULPHQWRV�FRP�D�3DUWLomR���

7DEHOD���� ¤ 0/3�� 0pGLD�H�GHVYLR�SDGUmR�SDUD�3DUWLomR��
1~PHUR�GH�QRGRV (UUR�GH�7UHLQDPHQWR (UUR�GH�9DOLGDomR (UUR�GH�7HVWH (UUR�GH�&ODVVLILFDomR eSRFDV�7UHLQDGDV0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR� ������� ������� ������� ������� ������� ������� ������� ������� �� ��� ������� ������� ������ ������� ������� ������� ������� ������� �� ���� ������� ������� ������� ������� ������� ������� ������� ������� ��� ���� ������� ������� ������� ������� ������� ������� ������� ������� ��� ����� ������� ������� ������� ������� ������� ������� ������� �������� ��� ����� ������� ������� ������� ������� ������� ������� ������� ������� ��� ���

1D�7DEHOD���� VmR�DSUHVHQWDGRV�RV�UHVXOWDGRV�GRV�H[SHULPHQWRV�UHDOL]DGRV�FRP�D�3DUWLomR����R�PHQRU�HUUR�PpGLR�GH�FODVVLILFDomR�IRL�REWLGR�SHOD�WRSRORJLD�FRP���QRGRV�GD�FDPDGD�LQWHUPHGLiULD��XP�HUUR�GH��������VREUH�R�FRQMXQWR�GH�WHVWH�
7DEHOD���� ¤ 0/3�� 0pGLD�H�GHVYLR�SDGUmR�SDUD�SDUWLomR��

1~PHUR�GH�QRGRV (UUR�GH�7UHLQDPHQWR (UUR�GH�9DOLGDomR (UUR�GH�7HVWH (UUR�GH�&ODVVLILFDomR eSRFDV�7UHLQDGDV0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR� ������� ������� ������� ������� ������� ������� ������ ������ �� ��� ������� ������� ������� ������� ������ ������� ������ ������ �� ���� ������� ������� ������� ������� ������� ������� ������ ������ ��� ���� ������� ������� ������� ������� ������� ������� ������ ������ ��� ����� ������� ������� ������� ������� ������� ������� ������ ������ ��� ����� ������� ������� ������� ������� ������� ������� ������ ������ ��� ���
$V�7DEHODV����������H�����WDPEpP�GHPRQVWUDP�TXH�D�SDUWLU�GD�WRSRORJLD�FRP���QRGRV�QD�FDPDGD�LQWHUPHGLiULD��R�HUUR�GH�FODVVLILFDomR�DXPHQWD�FRP�D�DGLomR�GH�QRYDV�XQLGDGHV� GH� SURFHVVDPHQWR� QHVWD� FDPDGD�� $SHVDU� GHVWH� LQGtFLR�� IRUDP� UHDOL]DGRV�H[SHULPHQWRV�FRP�WRSRORJLDV�RQGH�R�Q~PHUR�GH�XQLGDGHV�GH�SURFHVVDPHQWR�QD�FDPDGD�LQWHUPHGLiULD� XOWUDSDVVDYD� ��� QRGRV� �FRP� ���� ���� ����� ���� H� ���� XQLGDGHV� GH�SURFHVVDPHQWR� QD� FDPDGD� LQWHUPHGLiULD��� 3RUpP�� QHVWHV� H[SHULPHQWRV� R� HUUR� GH�FODVVLILFDomR�PDQWHYH�D�PHVPD�WHQGrQFLD�GH�DOWD��SURSRUFLRQDO�DR�Q~PHUR�GH�XQLGDGHV�GH�SURFHVVDPHQWR�DGLFLRQDGDV�
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1DV� 7DEHODV� ����� ���� H� ���� VmR� DSUHVHQWDGRV� RV� UHVXOWDGRV� GR� VHJXQGR�WUHLQDPHQWR� UHDOL]DGR� FRP� DV� UHGHV� 3HUFHSWURQ�0XOWL�&DPDGDV�� 1HVWH� H[SHULPHQWR� D�$QiOLVH�:DYHOHW�p�XWLOL]DGD�FRPR�XP�ILOWUR�SDUD�R�UXtGR�SUHVHQWH�QR�VLQDO�FDSWDGR�SHOR�VLVWHPD�VHQVRU�GR�QDUL]�DUWLILFLDO�H�FRPR�XP�PHFDQLVPR�GH�FRPSUHVVmR�SDUD�RV�GDGRV�GH�RGRU�DQDOLVDGRV�

7DEHOD���� ¤ 0/3�FRP�:DYHOHW�� 0pGLD�H�GHVYLR�SDGUmR�SDUD�D�3DUWLomR��
1~PHUR�GH�QRGRV (UUR�GH�7UHLQDPHQWR (UUR�GH�9DOLGDomR (UUR�GH�7HVWH (UUR�GH�&ODVVLILFDomR eSRFDV�7UHLQDGDV0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR� ������� ������� ������� ������� ������ ������� ������ ������ �� ��� ������� ������� ������ ������� ������ ������� ������ ������ ��� ���� ������� ������� ������� ������� ������� ������� ������ ������ ��� ����� ������� ������� ������� ������� ������� ������� ������ ������ ��� ����� ������� ������� ������� ������� ������� ������� ������ ������ ��� ����� ������� ������� ������� ������� ������� ������� ������ ������ ��� ���

7DEHOD���� ¤ 0/3�FRP�:DYHOHW�� 0pGLD�H�GHVYLR�SDGUmR�SDUD�D�3DUWLomR��
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7DEHOD���� ¤ 0/3�FRP�:DYHOHW�� 0pGLD�H GHVYLR�SDGUmR�SDUD�D�3DUWLomR���
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$�SDUWLU�GRV�UHVXOWDGRV�DSUHVHQWDGRV�QDV�7DEHODV����������H������VH�SHUFHEH�TXH�D�XWLOL]DomR� GD� 7UDQVIRUPDGD� GH�:DYHOHW� FRPR�PpWRGR� GH� SUp�SURFHVVDPHQWR� SDUD� RV�SDGU}HV� GH� RGRUHV�� PHOKRUD� FRQVLGHUDYHOPHQWH� R� GHVHPSHQKR� GR� PpWRGR� GH�FODVVLILFDomR��2�PHQRU�HUUR�GH�FODVVLILFDomR�REVHUYDGR�GHQWUH� WRGDV�DV� WRSRORJLDV��XP�HUUR� GH� FODVVLILFDomR� ]HUR�� IRL� REWLGR� SHODV� WRSRORJLDV� FRP� ��� H� ��� XQLGDGHV� GH�SURFHVVDPHQWR� QD� FDPDGD� LQWHUPHGLiULD�� QDV� WUrV� SDUWLo}HV� WHVWDGDV�� $SHVDU� GR� ERP�GHVHPSHQKR�� QD� PpGLD� GH� FODVVLILFDomR� GDV� ��� H[HFXo}HV�� HVWDV� WRSRORJLDV� ILFDUDP�PXLWR�DFLPD�GRV�YDORUHV�REWLGRV�SHOD�WRSRORJLD�FRP���QRGRV�QD�FDPDGD�LQWHUPHGLiULD��2�PHQRU�HUUR�PpGLR�GH�FODVVLILFDomR�IRL�REWLGR�SHOD�WRSRORJLD�FRP���QRGRV�QD�FDPDGD�LQWHUPHGLiULD��7DEHOD�������XP�HUUR�GH��������SDUD�R�FRQMXQWR�GH�WHVWH��2�PHQRU�HUUR�GH�FODVVLILFDomR�REWLGR�SHOD�WRSRORJLD�FRP���QRGRV�QD�FDPDGD�LQWHUPHGLiULD�WDPEpP�IRL�EDL[R��XP�HUUR�GH��������QD�3DUWLomR���
'D�PHVPD� IRUPD�TXH�QR� H[SHULPHQWR� DQWHULRU�� R� HUUR�GH� FODVVLILFDomR� WHQGH� D�DXPHQWDU�FRP�R�DFUpVFLPR�GH�XQLGDGHV�GH�SURFHVVDPHQWR�QD�FDPDGD�LQWHUPHGLiULD��2V�PHVPRV�H[SHULPHQWRV UHODWDGRV�QD�GHVFULomR�GR�H[SHULPHQWR�DQWHULRU��LQVHUomR�GH�XP�PDLRU�Q~PHUR�GH�XQLGDGHV�GH�SURFHVVDPHQWR�QD�FDPDGD�LQWHUPHGLiULD��IRUDP�UHDOL]DGRV�H�VHXV� UHVXOWDGRV�GHPRQVWUDP�FRPSRUWDPHQWR�VLPLODU�DRV� UHVXOWDGRV�REWLGRV�SHOD� UHGH�3HUFHSWURQ�0XOWL�&DPDGDV VHP�3Up�SURFHVVDPHQWR�:DYHOHW�
6H� FRPSDUDUPRV� RV� PHOKRUHV� UHVXOWDGRV� REWLGRV� SHORV� GRLV� H[SHULPHQWRV��UHVXOWDGRV�REWLGRV�SHODV�WRSRORJLDV�FRP���QRGRV�QD�FDPDGD�LQWHUPHGLiULD��FRP�H�VHP�D�XWLOL]DomR� GR� SUp�SURFHVVDPHQWR� FRP� D� 7UDQVIRUPDGD� GH�:DYHOHW�� SRGHPRV� YHULILFDU�TXH� D� PHOKRUD� IRL� VXEVWDQFLDO�� $� PHGLGD� GR� HUUR� GH� FODVVLILFDomR� DSUHVHQWDGR� QR�SULPHLUR� H[SHULPHQWR� �7DEHOD������ ���� H������ IRL� GH��������H�QR� VHJXQGR�GH���������7DEHOD����������H�������
$� ILP GH� YHULILFDUPRV� D� UHOHYkQFLD� HVWDWtVWLFD� GRV� UHVXOWDGRV� REWLGRV�� p�DSUHVHQWDGR� QD� 7DEHOD� ��� R� WHVWH� GH� KLSyWHVHV� SDUD� HVWHV� H[SHULPHQWRV�� 2� WHVWH� p�UHDOL]DGR� D� SDUWLU� GRV� PHOKRUHV� UHVXOWDGRV� PpGLRV�� REWLGRV� SRU� FDGD� XP� GRV�H[SHULPHQWRV� �VHP� H� FRP� SUp�SURFHVVDPHQWR� FRP� $QiOLVH� :DYHOHW��� 1HVWH� WHVWH��YHULILFDPRV�VH�R�GHVHPSHQKR�GR�FODVVLILFDGRU�QRV�GRLV�H[SHULPHQWRV�p�VLPLODU�RX�QmR�
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7DEHOD���� � (VWDWtVWLFD�GR�WHVWH�HPSDUHOKDGR�W GH�6WXGHQW

��� � PP  +
��� � PP z+9DORU�FDOFXODGR�GD�YDULiYHO�GH�WHVWH 'HFLVmR������� 1mR�UHMHLWDGD

$�7DEHOD���� DSUHVHQWD�RV�UHVXOWDGRV�GR�WHVWH�W SDUD�DPRVWUDV�HPSDUHOKDGDV��FRP�QtYHO�GH�VLJQLILFkQFLD�GH�����1HVWD�WDEHOD�� �P H� �P VmR�UHVSHFWLYDPHQWH�DV�PpGLDV�GRV�H[SHULPHQWRV� FRP� UHGHV� 3HUFHSWURQ�0XOWL�&DPDGDV� VHP� R� XVR� GR� SUp�SURFHVVDPHQWR�FRP�D�$QiOLVH�:DYHOHW� H�DV�PpGLDV�GRV�H[SHULPHQWRV�XWLOL]DQGR�R�SUp�SURFHVVDPHQWR�FRP� D� $QiOLVH� :DYHOHW�� $SHVDU� GD� PHQRU� PpGLD� GH� FODVVLILFDomR� GR� VHJXQGR�H[SHULPHQWR�� HVWDWLVWLFDPHQWH� RV� UHVXOWDGRV� FRPSURYDP� D� KLSyWHVH� GH� TXH� D�SHUIRUPDQFH� PpGLD� GDV� UHGHV� 3HUFHSWURQ� 0XOWL�&DPDGDV� ID]HQGR� XVR� GD� $QiOLVH�:DYHOHW�p�WmR�ERD�TXDQWR�j�GDV�UHGHV�3HUFHSWURQ�0XOWL�&DPDGDV�TXH�QmR�XVDP�HVWH�WLSR�GH�SUp�SURFHVVDPHQWR�
��� ([SHULPHQWRV� FRP� D� 5HGH� 1HXUDO� FRP�$WUDVRV�QR�7HPSR
$� DERUGDJHP� XWLOL]DGD� QHVWHV� H[SHULPHQWRV� IRL� SURSRVWD� SRU� <DPD]DNL� �������� (VWD�DERUGDJHP�FRQVLVWH�GH�XP�VLVWHPD�GH�UHFRQKHFLPHQWR�GH�SDGU}HV�FDSD]�GH�DQDOLVDU�DV�FDUDFWHUtVWLFDV� WHPSRUDLV� GRV� VLQDLV� JHUDGRV� SHORV� VHQVRUHV� GR� QDUL]� DUWLILFLDO�� OHYDQGR�HP�FRQVLGHUDomR�D�YDULDomR�GHVWHV�YDORUHV�DR�ORQJR�GR�LQWHUYDOR�GH�WHPSR�HP�TXH�IRUDP�IHLWDV�DV�DTXLVLo}HV�GRV�GDGRV��
����� 'LYLVmR�GR�FRQMXQWR�GH�SDGU}HV�HP�7UHLQDPHQWR��9DOLGDomR�H�7HVWH
&RPR� GHVFULWR� HP� <DPD]DNL� �������� D� DUTXLWHWXUD� GR� VLVWHPD� GH� UHFRQKHFLPHQWR� GH�SDGU}HV� QHFHVVLWD� UHFHEHU� FXUYDV� FRPSOHWDV� JHUDGDV� SHORV� VHQVRUHV� GR� QDUL]� DUWLILFLDO�GXUDQWH� D� DTXLVLomR� GRV� GDGRV�� 7DLV� FXUYDV� SUHFLVDP� VHU� REWLGDV� HP� LQWHUYDORV�
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LQLQWHUUXSWRV� GH� WHPSR�� GHVWD� IRUPD�� DSHQDV� RV� YDORUHV� REWLGRV� HP� FDGD� XPD� GDV�UHSHWLo}HV� SRGHP� VHU� XWLOL]DGRV� QR� FRQMXQWR� GH� WUHLQDPHQWR�� YDOLGDomR� H� WHVWH� �RV�SDGU}HV� QmR� SRGHP� VHU� UHWLUDGRV� GD� RUGHP� GH� DTXLVLomR� RX� DJUXSDGRV� HP� FRQMXQWRV�PDLRUHV��

'HVWD� IRUPD��XPD�GDV� UHSHWLo}HV�GD�DTXLVLomR�GRV�GDGRV������SDGU}HV�GH�FDGD�XP� GRV� FLQFR� JDVHV�� IRL� XWLOL]DGD� FRPR� FRQMXQWR� GH� WUHLQDPHQWR�� 'D� PHVPD IRUPD��RXWUDV� GXDV� UHSHWLo}HV� GLVWLQWDV� �FRP� D�PHVPD�TXDQWLGDGH� GH� GDGRV�� IRUDP�XWLOL]DGDV�FRPR� FRQMXQWR� GH� YDOLGDomR� H� WHVWH�� $� HVFROKD� GDV� UHSHWLo}HV� IRL� IHLWD� GH� IRUPD�DUELWUiULD�XWLOL]DQGR�VH�DV� WUrV�SULPHLUDV� UHSHWLo}HV�GD�DTXLVLomR�GRV�GDGRV��SDUD�TXH�D�RUGHP� GH� DTXLVLomR� H� DSUHVHQWDomR� GRV� GDGRV� QmR� LQWHUIHULVVH� QRV� UHVXOWDGRV� GR�H[SHULPHQWR�
3DUD�D�IRUPDomR�GDV���SDUWLo}HV�GH�GDGRV�XWLOL]DGDV�QRV�H[SHULPHQWRV��DV�GHPDLV�DTXLVLo}HV� GH� GDGRV� IRUDP� XWLOL]DGDV�� $VVLP�� FRPR� H[LVWHP� QRYH� UHSHWLo}HV� GH�DTXLVLo}HV�� WRGDV� IRUDP� XWLOL]DGDV� QR� WUHLQDPHQWR� GD� UHGH�� VHMD� FRPR� FRQMXQWR� GH�WUHLQDPHQWR��YDOLGDomR�RX�WHVWH�
)RL�XWLOL]DGD�D�PHVPD�EDVH�GH�GDGRV�TXH�JHURX�RV�UHVXOWDGRV�GD�VHomR�DQWHULRU��SDUD� DV� UHGHV� 3HUFHSWURQ� 0XOWL�&DPDGDV�� SHUPLWLQGR� DVVLP� XPD� PHOKRU� FRPSDUDomR�HQWUH�DV�DERUGDJHQV�XWLOL]DGDV�

����� 3Up�SURFHVVDPHQWR
8WLOL]RX�VH� D� PHVPD� QRUPDOL]DomR� DGRWDGD� QRV� H[SHULPHQWRV� FRP� UHGHV� 3HUFHSWURQ�0XOWL�&DPDGDV�� GHVWD� IRUPD�� GRLV� H[SHULPHQWRV� IRUDP� UHDOL]DGRV�� QR� SULPHLUR�H[SHULPHQWR� RV� GDGRV� IRUDP� SUp�SURFHVVDGRV� GH� PRGR� TXH� VHXV� YDORUHV� ILFDVVHP�FRPSUHHQGLGRV� QD� IDL[D� HQWUH� ¤�� H� ��� QR� VHJXQGR� H[SHULPHQWR� VH� XWLOL]RX� D�7UDQVIRUPDGD�GH�:DYHOHW�FRPR�PpWRGR�GH�SUp�SURFHVVDPHQWR�
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����� 7RSRORJLD�XWLOL]DGD
3DUD�R�WUDWDPHQWR�WHPSRUDO�GRV�SDGU}HV�GH�RGRUHV��IRL�XWLOL]DGD�XPD�5HGH�1HXUDO�FRP�$WUDVRV�QR�7HPSR�>/DQJ�H�+LOWRQ������@��FRQWHQGR�DSHQDV�XPD�FDPDGD�LQWHUPHGLiULD��$�FDPDGD�GH�HQWUDGD�SRVVXL����XQLGDGHV�GH�SURFHVVDPHQWR��SHOR�IDWR�GD�XWLOL]DomR�GR�DWUDVR� QR� WHPSR� �GHOD\� GH� W����� SDUD� FDGD� XPD� GDV RLWR� FXUYDV� GH� HQWUDGD�� IRUPDGDV�SHORV�SDGU}HV�DGTXLULGRV�QR�VLVWHPD�VHQVRU��(VWH�DWUDVR�p� IRUPDGR�SHOR�YDORU�DWXDO�GH�UHVLVWrQFLD� GR� VHQVRU� H� SRU� XP� YDORU� WHPSRUDOPHQWH� DQWHULRU� D� HVWH�� GH� FDGD� XP� GRV�VHQVRUHV��(VWD�TXDQWLGDGH�GH�DWUDVRV�QR�WHPSR�SDUD�FDGD�XPD�GDV�FXUYDV�GH�HQWUDGD�IRL�HVFROKLGD�SRU�VHU�D�PHQRU�FRQILJXUDomR�SRVVtYHO�XWLOL]DQGR�FDUDFWHUtVWLFDV�WHPSRUDLV�

$� FDPDGD� GH� VDtGD� SRVVXL� FLQFR� XQLGDGHV� GH� SURFHVVDPHQWR�� DV� TXDLV�FRUUHVSRQGHP� D� FDGD� XP� GRV� JDVHV� D� VHUHP� FODVVLILFDGRV�� XWLOL]DQGR� D� PHVPD�FRGLILFDomR�GD�UHGH�3HUFHSWURQ�0XOWL�&DPDGDV�GHVFULWD�QD�VHomR�DQWHULRU��2V�QRGRV�GD�FDPDGD� LQWHUPHGLiULD� H� GH� VDtGD� SRVVXHP� IXQomR� GH� DWLYDomR� WDQJHQWH� KLSHUEyOLFD>3UHFKHOW�� ����@�� $� UHGH� SRVVXL� WRGDV� DV� SRVVtYHLV� FRQH[}HV� GH� SURSDJDomR� GLUHWD��IHHGIRUZDUG�� HQWUH�DV�FDPDGDV�DGMDFHQWHV�� VHP�SRVVXLU�FRQH[}HV�TXH� OLJDP�QRGRV�GH�FDPDGDV�QmR�DGMDFHQWHV��)RUDP� WUHLQDGDV� VHLV� WRSRORJLDV�GLIHUHQWHV� �FRP������������������H����XQLGDGHV�GH�SURFHVVDPHQWR�QD�FDPDGD�LQWHUPHGLiULD��
����� 0HWRGRORJLD�GH�WUHLQDPHQWR
2�DOJRULWPR�GH�WUHLQDPHQWR�XWLOL]DGR�QHVWHV�H[SHULPHQWRV�p�VLPLODU�DR�DGRWDGR�SDUD�RV�H[SHULPHQWRV� FRP� DV� UHGHV� 3HUFHSWURQ� 0XOWL�&DPDGDV� QD� VHomR� DQWHULRU�� SHUPLWLQGR�XPD� FRPSDUDomR�PDLV� MXVWD� HQWUH� DV� DERUGDJHQV��'D�PHVPD� IRUPD�� IRUDP� UHDOL]DGDV�WULQWD������H[HFXo}HV�FRP�LQLFLDOL]Do}HV�GRV�YDORUHV�GDV�FRQH[}HV�HQWUH�DV�FDPDGDV�GH�SURFHVVDPHQWR��GLIHUHQWHV�H�DOHDWyULDV��$�TXDQWLGDGH�Pi[LPD�GH�LWHUDo}HV�HVFROKLGD�IRL�GH� ������ pSRFDV� GH� WUHLQDPHQWR�� 2V� FULWpULRV� GH� SDUDGD� GR� WUHLQDPHQWR� IRUDP� RV�PHVPRV�DGRWDGRV�QRV�H[SHULPHQWRV�FRP�3HUFHSWURQ�0XOWL�&DPDGDV�

e�LPSRUWDQWH�UHVVDOWDU�TXH�RV�HUURV�DQDOLVDGRV�IRUDP�FRPSXWDGRV�VHSDUDGDPHQWH�SDUD�FDGD�JiV��RX�VHMD��D�UHGH�DYDOLRX��SDUD�FDGD�VHQVRU��DV�FLQFR�FXUYDV�FRUUHVSRQGHQWHV�DRV� FLQFR� JDVHV� LQGHSHQGHQWHPHQWH�� H� QmR� XPD� ~QLFD� FXUYD� FRQWHQGR� RV� YDORUHV� GRV�
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FLQFR�JDVHV�HP�VHT�rQFLD��,VWR�IRL�DGRWDGR�SDUD�TXH�D�RUGHP�GH�DSUHVHQWDomR�GRV�JDVHV�j�UHGH�QmR�LQIOXHQFLH�QRV�UHVXOWDGRV�REWLGRV�
����� 5HVXOWDGRV�REWLGRV
&RPR� GHVFULWR� DQWHULRUPHQWH�� IRUDP� UHDOL]DGRV� GRLV� H[SHULPHQWRV� GLVWLQWRV�� HP� XP�H[SHULPHQWR�IRL�XWLOL]DGD�D�1RUPDOL]DomR��SDUD�TXH�RV�YDORUHV�UHDLV�GRV�GDGRV�ILFDVVHP�FRPSUHHQGLGRV�HQWUH�R�LQWHUYDOR�>�����@��H�XP�H[SHULPHQWR�TXH�XWLOL]D�XP�ILOWUR�:DYHOHW�FRPR�PpWRGR� GH� SUp�SURFHVVDPHQWR�� SDUD� UHGXomR� GR� UXtGR� H� FRPSUHVVmR� GRV� GDGRV�FDSWDGRV�SHORV�VHQVRUHV�GR�QDUL]�DUWLILFLDO�

3DUD� D� DQiOLVH� GRV� UHVXOWDGRV� p� DSUHVHQWDGD� XPD� WDEHOD� FRQWHQGR� D� WRSRORJLD�FRQVLGHUDGD��RV�DVSHFWRV�REVHUYDGRV�QDV����H[HFXo}HV�UHDOL]DGDV��EHP�FRPR�RV�YDORUHV�GH�PpGLD� H�GHVYLR�SDGUmR� HQFRQWUDGRV��1D� VHT�rQFLD� VmR� WHFLGRV� FRPHQWiULRV� VREUH�R�GHVHPSHQKR� GD� UHGH� QHXUDO� DUWLILFLDO�� QD� UHVROXomR� GR� SUREOHPD� GH� FODVVLILFDomR� GH�RGRUHV� LQYHVWLJDGR�� (VWHV� UHVXOWDGRV� HVWmR� SXEOLFDGRV� HP� >=DQFKHWWLQ� HW� DO��� ���� H�=DQFKHWWLQ�H�/XGHUPLU������D@�
1DV� 7DEHODV� ����� ���� H� ����� VmR� DSUHVHQWDGRV� RV� UHVXOWDGRV� GR� WUHLQDPHQWR�REWLGR� FRP� DV�5HGHV�1HXUDLV� FRP�$WUDVRV� QR�7HPSR�� SDUD� DV� WUrV� SDUWLo}HV� WHVWDGDV��1HVWHV� H[SHULPHQWRV� VRPHQWH� IRL� XWLOL]DGD� D� 1RUPDOL]DomR�� FRPR� PpWRGR� GH� SUp�SURFHVVDPHQWR�

7DEHOD���� ¤ 7'11�� 0pGLD�H�GHVYLR�SDGUmR�SDUD�D�3DUWLomR��
1~PHUR�GH�QRGRV (UUR�GH�7UHLQDPHQWR (UUR�GH�9DOLGDomR (UUR�GH�7HVWH (UUR�GH�&ODVVLILFDomR eSRFDV�7UHLQDGDV0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR� ���� ���� ����� ����� ����� ����� ������ ������ �� �� ���� ���� ����� ����� ����� ����� ������ ������ �� ���� ���� ����� ����� ����� ����� ����� ������ ������ �� ���� ����� ����� ������ ����� ����� ����� ������ ������ �� ��� ����� ����� ������ ����� ����� ����� ������ ������ �� ���� ����� ����� ������ ����� ����� ����� ������ ������ �� �
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7DEHOD���� ¤ 7'11�� 0pGLD�H�GHVYLR�SDGUmR�SDUD�D�3DUWLomR��

1~PHUR�GH�QRGRV (UUR�GH�7UHLQDPHQWR (UUR�GH�9DOLGDomR (UUR�GH�7HVWH (UUR�GH�&ODVVLILFDomR eSRFDV�7UHLQDGDV0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR� ���� ���� ����� ����� ����� ����� ������ ������ �� ��� ���� ���� ����� ����� ����� ����� ������ ������ �� ���� ���� ���� ����� ����� ����� ����� ������ ������ �� ���� ����� ����� ������ ����� ����� ����� ������ ������ �� ���� ����� ���� ����� ����� ������ ����� ������ ������ �� ���� ����� ����� ����� ����� ����� ����� ������ ������ �� �
7DEHOD����� ¤ 7'11�� 0pGLD�H�GHVYLR�SDGUmR�SDUD�D�3DUWLomR��

1~PHUR�GH�QRGRV (UUR�GH�7UHLQDPHQWR (UUR�GH�9DOLGDomR (UUR�GH�7HVWH (UUR�GH�&ODVVLILFDomR eSRFDV�7UHLQDGDV0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR� ���� ���� ����� ����� ����� ����� ������ ������ �� ��� ���� ���� ����� ����� ����� ����� ������ ������ �� ���� ���� ���� ����� ����� ����� ����� ������ ������ �� ���� ����� ����� ������ ����� ����� ����� ������ ������ �� ���� ����� ����� ������ ����� ������ ����� ������ ������ �� ���� ����� ����� ����� ����� ����� ����� ������ ������ �� �
1HVWHV� H[SHULPHQWRV�� R�PHQRU� HUUR� GH� FODVVLILFDomR� REWLGR� HQWUH� DV� WRSRORJLDV�WHVWDGDV� IRL� ������� REWLGR� QD� PDLRULD� GDV� WRSRORJLDV�� &RPR� SRGH� VHU� REVHUYDGR�� D�DERUGDJHP�WHPSRUDO�GLPLQXLX�FRQVLGHUDYHOPHQWH�D�YDULDomR�GRV�UHVXOWDGRV��UHIOHWLGR�QR�EDL[R�GHVYLR�SDGUmR�DSUHVHQWDGR�SHORV�H[SHULPHQWRV��7DEHODV����������H�������
$�WRSRORJLD�FRP�PHQRU�HUUR�GH�FODVVLILFDomR�QHVWH�H[SHULPHQWR�IRL�D�WRSRORJLD�FRP� �� XQLGDGHV� GH� SURFHVVDPHQWR� QD� FDPDGD� LQWHUPHGLiULD�� 1RV� H[SHULPHQWRV�UHDOL]DGRV� FRP� D� 3DUWLomR� �� �7DEHOD� ������ R� HUUR� GH� FODVVLILFDomR� GD� WRSRORJLD� FRP� ��QRGRV�IRL�GH��������3DUD�DV�3DUWLo}HV���H���R�PHQRU�HUUR�PpGLR�GH�FODVVLILFDomR�WDPEpP�IRL� REWLGR� SHOD� WRSRORJLD� FRP� �� QRGRV� QD� FDPDGD� LQWHUPHGLiULD�� XP� HUUR� PpGLR� GH���������7DEHOD�������H���������7DEHOD��������UHVSHFWLYDPHQWH��e�LPSRUWDQWH�VDOLHQWDU��DLQGD��TXH�RV� FRQMXQWRV�GH� WUHLQDPHQWR��YDOLGDomR�H� WHVWH� VmR� IRUPDGRV�SRU�GLIHUHQWHV�UHSHWLo}HV� GH� DTXLVLomR� GH� GDGRV�� H� DV� FDUDFWHUtVWLFDV� GDV� UHVSRVWDV� GRV� VHQVRUHV� VH�PRGLILFDP�GH�XPD�UHSHWLomR�SDUD�D�RXWUD�>6DQWRV������@��$�SDUWLU�GHVWD�DILUPDomR��SRGH�
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VH�SHUFHEHU�TXH�D�UHGH�FRQVHJXLX�JHQHUDOL]DU�PXLWR�EHP�R�FRQKHFLPHQWR�DGTXLULGR�HP�VHX�WUHLQDPHQWR�

2XWUR�IDWR�D�VHU�REVHUYDGR�QHVWD�DQiOLVH��GD�PHVPD�IRUPD�TXH�R�RFRUULGR�FRP�DV�UHGHV 3HUFHSWURQ�0XOWL�&DPDGDV��R�DFUpVFLPR�QR�Q~PHUR�GH�XQLGDGHV�GH�SURFHVVDPHQWR�QD�FDPDGD�LQWHUPHGLiULD�QmR�PHOKRUD�R�GHVHPSHQKR�GD�UHGH��1RV�WHVWHV�UHDOL]DGRV��FRP�D�DGLomR�GH�XQLGDGHV�GH�SURFHVVDPHQWR�QD�FDPDGD�LQWHUPHGLiULD�R�HUUR�GH�FODVVLILFDomR�DSUHVHQWDGR�SHOD�UHGH�PDQWpP�VH�HVWiYHO��QD�IDL[D�GH�����GH�HUUR�
1DV� 7DEHODV� ������ ����� H� ����� VmR� DSUHVHQWDGRV� RV� UHVXOWDGRV� GR� VHJXQGR�WUHLQDPHQWR� UHDOL]DGR� FRP� DV� 5HGHV� 1HXUDLV� FRP� $WUDVRV� QR� 7HPSR�� XWLOL]DQGR� D�$QiOLVH�:DYHOHW�FRPR�XP�ILOWUR�SDUD�R�UXtGR�H�FRPR�PHFDQLVPR�GH�FRPSUHVVmR�SDUD�RV�VLQDLV�GH�RGRUHV�

7DEHOD����� ¤ 7'11�FRP�:DYHOHW�� 0pGLD�H�GHVYLR�SDGUmR�SDUD�D�3DUWLomR��
1~PHUR�GH�QRGRV (UUR�GH�7UHLQDPHQWR (UUR�GH�9DOLGDomR (UUR�GH�7HVWH (UUR�GH�&ODVVLILFDomR eSRFDV�7UHLQDGDV0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR� ���� ���� ����� ����� ����� ����� ������ ������ ��� ���� ���� ���� ����� ����� ����� ���� ������ ������ ��� ����� ���� ���� ����� ����� ����� ����� ������ ������ ��� ����� ����� ����� ����� ����� ����� ����� ������ ������ �� ����� ����� ����� ����� ����� ����� ����� ������ ������ �� ����� ����� ����� ����� ����� ����� ����� ������ ������ �� ��

7DEHOD����� ¤ 7'11�FRP�:DYHOHW�� 0pGLD�H�GHVYLR�SDGUmR�SDUD�D�3DUWLomR��
1~PHUR�GH�QRGRV (UUR�GH�7UHLQDPHQWR (UUR�GH�9DOLGDomR (UUR�GH�7HVWH (UUR�GH�&ODVVLILFDomR eSRFDV�7UHLQDGDV0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR� ���� ���� ����� ����� ����� ����� ������ ������ ��� ���� ���� ���� ����� ����� ����� ���� ������ ������ ��� ����� ���� ���� ����� ����� ����� ����� ������ ������ ��� ����� ����� ����� ����� ����� ����� ����� ������ ������ �� ����� ����� ����� ����� ����� ����� ����� ������ ������ ��� ����� ����� ����� ����� ����� ����� ����� ������ ������ �� ��
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7DEHOD����� ¤ 7'11�FRP�:DYHOHW�� 0pGLD�H�GHVYLR�SDGUmR�SDUD�D�3DUWLomR��1~PHUR�GH�QRGRV (UUR�GH�7UHLQDPHQWR (UUR�GH�9DOLGDomR (UUR�GH�7HVWH (UUR�GH�&ODVVLILFDomR eSRFDV�7UHLQDGDV0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR� ���� ���� ����� ����� ����� ����� ������ ������ ��� ���� ���� ���� ����� ����� ����� ���� ������ ������ ��� ����� ���� ���� ����� ����� ����� ����� ������ ������ ��� ����� ����� ����� ����� ����� ����� ����� ������ ������ �� ����� ����� ����� ����� ����� ����� ����� ������ ������ ��� ����� ����� ����� ����� ����� ����� ����� ������ ������ �� ���&RPR� RFRUUHX� QRV� H[SHULPHQWRV� FRP� D� UHGH� 3HUFHSWURQ� 0XOWL�&DPDGDV�� D�XWLOL]DomR�GD�7UDQVIRUPDGD�GH�:DYHOHW�FRPR�PpWRGR�GH�SUp�SURFHVVDPHQWR�PHOKRURX�RV� UHVXOWDGRV�DSUHVHQWDGRV�SHOD� UHGH�QHXUDO�DUWLILFLDO��1R�FDVR�GDV�5HGHV�1HXUDLV�FRP�$WUDVRV�QR�7HPSR�HVWD�PHOKRUD�IRL�FRQVLGHUiYHO��2�PHOKRU�UHVXOWDGR�GRV�H[SHULPHQWRV�VHP�SUp�SURFHVVDPHQWR�:DYHOHW� IRL�XP�HUUR�PpGLR�GH�FODVVLILFDomR�GH��������7DEHOD�������1RV� H[SHULPHQWRV� FRP� SUp�SURFHVVDPHQWR�:DYHOHW� R�PDLV� EDL[R� HUUR�PpGLR� GH�FODVVLILFDomR�IRL�GH������� REWLGR�SHOD�WRSRORJLD�FRP���XQLGDGHV�GH�SURFHVVDPHQWR�QD�FDPDGD�LQWHUPHGLiULD��QRV�H[SHULPHQWRV�FRP�D�3DUWLomR����7DEHOD�������

1RV�H[SHULPHQWRV�GHVFULWRV�SHODV�7DEHODV������������H�������WRGDV�DV�WRSRORJLDV�DSUHVHQWDUDP� HP� VHXV� WUHLQDPHQWRV� HUURV� GH� FODVVLILFDomR� QXORV�� SRUpP� DSHQDV� DV�WRSRORJLDV� FRP� ��� �� H� ��� XQLGDGHV� GH� SURFHVVDPHQWR� QD� FDPDGD� LQWHUPHGLiULD�DSUHVHQWDUDP� PHOKRUD� PpGLD� VLJQLILFDWLYD� HP� UHODomR� DRV� H[SHULPHQWRV� VHP� SUp�SURFHVVDPHQWR�:DYHOHW�
$SHVDU�GD�PHOKRUD�SHUFHSWtYHO�DSUHVHQWDGD�SHOR�VHJXQGR�H[SHULPHQWR��FRP�SUp�SURFHVVDPHQWR�:DYHOHW�� UHDOL]DPRV�R� WHVWH�GH�KLSyWHVH�SDUD�YHULILFDU� VH� HVWD�PHOKRUD�HVWDWLVWLFDPHQWH�VH�FRQILUPD��1D�7DEHOD����� p�DSUHVHQWDGR�R�WHVWH�GH�KLSyWHVHV�SDUD�RV�H[SHULPHQWRV�DFLPD�GHVFULWRV��1HVWH�WHVWH�YHULILFDPRV�VH�R�GHVHPSHQKR�GD�5HGH�1HXUDO�FRP�$WUDVRV�QR�7HPSR�FRP�SUp�SURFHVVDPHQWR�:DYHOHW�p�VXSHULRU�DR�GHVHPSHQKR�GD�PHVPD�UHGH�VHP�R�SUp�SURFHVVDPHQWR�

7DEHOD����� � (VWDWtVWLFD�GR�WHVWH�HPSDUHOKDGR�W GH�6WXGHQW
��� � PP  +
��� � PP !+9DORU�FDOFXODGR�GD�YDULiYHO�GH�WHVWH 'HFLVmR������� 5HMHLWDGD
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$�7DEHOD� ���� DSUHVHQWD� RV� UHVXOWDGRV� GR� WHVWH� W SDUD� DPRVWUDV� HPSDUHOKDGDV��FRP�QtYHO�GH�VLJQLILFkQFLD�GH�����1HVWD�WDEHOD�� �P H� �P VmR�UHVSHFWLYDPHQWH�DV�PpGLDV�GRV� H[SHULPHQWRV� FRP� DV� 5HGHV� 1HXUDLV� FRP�$WUDVRV� QR� 7HPSR� VHP� R� XVR� GR� SUp�SURFHVVDPHQWR� FRP�$QiOLVH�:DYHOHW� H� DV�PpGLDV� GRV� H[SHULPHQWRV� XWLOL]DQGR� R� SUp�SURFHVVDPHQWR�FRP�$QiOLVH�:DYHOHW��$�SDUWLU�GR�WHVWH�GH�KLSyWHVH�VH�SRGH�FRQFOXLU�TXH�D�SHUIRUPDQFH�PpGLD�GDV�5HGHV�1HXUDLV�FRP�$WUDVRV�QR�7HPSR�ID]HQGR�XVR�GD�DQiOLVH�:DYHOHW� p�PHOKRU� TXH� D� GDV�5HGHV�1HXUDLV� FRP�$WUDVRV� QR�7HPSR�TXH� QmR� XWLOL]DP�HVWH�WLSR�GH�SUp�SURFHVVDPHQWR�
$�SDUWLU�GRV�UHVXOWDGRV�REWLGRV�SHOD�DERUGDJHP�WHPSRUDO��SRGH�VH�FRQFOXLU�TXH�D�XWLOL]DomR� GR�PpWRGR� GH� SUp�SURFHVVDPHQWR� FRP� ILOWUR�:DYHOHW� ID]� GDV� UHGHV� QHXUDLV�DUWLILFLDLV�XPD�IHUUDPHQWD�SRGHURVD�QD�FODVVLILFDomR�GH�SDGU}HV�GH�RGRUHV�

��� ([SHULPHQWRV� FRP� D� UHGH� )HDWXUH�ZHLJWKHG�'HWHFWRU
(VWH� PRGHOR� RIHUHFH� HVSHFLDO� LQWHUHVVH� QR� WUDWDPHQWR� GRV� SDGU}HV� GH� RGRUHV� SRU� VH�SURSRU� D� UHVROYHU� GRLV� GRV� SULQFLSDLV� SUREOHPDV� QR� UHFRQKHFLPHQWR� GH� SDGU}HV�� D�VHOHomR�GH�DWULEXWRV�H�D�FODVVLILFDomR�GRV�SDGU}HV��DOpP�GD�FDSDFLGDGH�GH�H[WUDLU�UHJUDV�GLIXVDV�GR�WLSR�6H�(QWmR GD�UHGH��1DV�SUy[LPDV�VHo}HV�VHUmR�GHVFULWRV�RV�H[SHULPHQWRV�H� UHVXOWDGRV�HQFRQWUDGRV�QR� WUHLQDPHQWR�GD�UHGH�)HDWXUH�ZHLJWKHG�'HWHFWRU� >/L�HW� DO�������@�
����� 'LYLVmR�GR�FRQMXQWR�GH�SDGU}HV�HP�7UHLQDPHQWR��9DOLGDomR�H�7HVWH
$� SDUWLU� GH� H[SHULPHQWRV� SUpYLRV�� UHDOL]DGRV� FRP� D� UHGH�)HDWXUH�ZHLJWKHG� 'HWHFWRU��YHULILFRX�VH� TXH� D� RUGHP� FRP� TXH� RV� SDGU}HV� GH� RGRUHV� VmR� DSUHVHQWDGRV� QR�WUHLQDPHQWR��SRVVXL�LQIOXrQFLD�VREUH�VHX�GHVHPSHQKR�QD�FODVVLILFDomR�GRV�JDVHV��$VVLP��



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB��
QHVWHV�H[SHULPHQWRV��RV�H[HPSORV�GH�FDGD�XP�GRV�JDVHV�IRUDP�DSUHVHQWDGRV�GH�IRUPD�RUGHQDGD�QR�WUHLQDPHQWR�GD�UHGH��SULPHLUDPHQWH�IRUDP�DSUHVHQWDGRV�WRGRV�RV�H[HPSORV�GH�XP�WLSR�GH�JiV��SRVWHULRUPHQWH�GH�RXWUR�WLSR�GH�JiV��HWF����3DUD�R�WHVWH�GD�UHGH�QHXUR�GLIXVD�RV�SDGU}HV�GH�RGRUHV�IRUDP�DSUHVHQWDGRV�GH�IRUPD�DOHDWyULD�

$�ILP�GH�FRQVLGHUDU�HVWD�QHFHVVLGDGH�GH�RUGHQDomR�H�YHULILFDU�R�GHVHPSHQKR�GD�UHGH� )HDWXUH�ZHLJWKHG�'HWHFWRU� FRP� YiULDV� SDUWLo}HV� GH� GDGRV�� RV�PHVPRV� FRQMXQWRV�HPSUHJDGRV� QRV� H[SHULPHQWRV� FRP� D� 5HGH� 1HXUDO� FRP� $WUDVRV� QR� 7HPSR� IRUDP�XWLOL]DGRV��'HVWD�IRUPD��FDGD�XPD�GDV�SDUWLo}HV�p�FRPSRVWD�SRU�GXDV�UHSHWLo}HV�GLVWLQWDV�GDV�DTXLVLo}HV�GRV�GDGRV��XPD�GDV� UHSHWLo}HV�GD�DTXLVLomR�GRV�GDGRV������SDGU}HV�GH�FDGD�XP�GRV� FLQFR� JDVHV�� IRL� XWLOL]DGD� FRPR�FRQMXQWR�GH� WUHLQDPHQWR�� FRP�H[HPSORV�RUGHQDGRV�SRU�FODVVH��H�RXWUD�UHSHWLomR��FRP�D�PHVPD�TXDQWLGDGH�GH�GDGRV��IRL�XWLOL]DGD�FRPR�FRQMXQWR�GH�WHVWH��FRP�H[HPSORV�GLVSRVWRV�GH�IRUPD�DOHDWyULD�
$� UHGH� )HDWXUH�ZHLJWKHG� 'HWHFWRU� QmR� XWLOL]D� FRQMXQWR� GH� YDOLGDomR� HP� VHX�WUHLQDPHQWR�� e� LPSRUWDQWH� VDOLHQWDU�� TXH� RV� FRQMXQWRV� GH� WUHLQDPHQWR� H� WHVWH� GH� FDGD�XPD�GDV�SDUWLo}HV�VmR�IRUPDGRV�SRU�GLIHUHQWHV�UHSHWLo}HV�GH�DTXLVLo}HV�GH GDGRV��H�DV�FDUDFWHUtVWLFDV� GDV� UHVSRVWDV� GRV� VHQVRUHV� VH� PRGLILFDP� GH� XPD� UHSHWLomR� SDUD� RXWUD�>6DQWRV������@�

����� 3Up�SURFHVVDPHQWR
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3DUD� HVWD� DERUGDJHP�R�PHOKRU� HUUR�PpGLR�GH� FODVVLILFDomR�REWLGR� IRL� GH������REWLGR�QDV�SDUWLo}HV���H����8P�HUUR�UHODWLYDPHQWH�DOWR�VH�OHYDUPRV�HP�FRQVLGHUDomR�DV�DERUGDJHQV� SUHYLDPHQWH� DSUHVHQWDGDV�� 2� PHQRU� HUUR� GH� FODVVLILFDomR� REWLGR� QRV�H[SHULPHQWRV�FRP�D�UHGH�)HDWXUH�ZHLJWKHG�'HWHFWRU�IRL�GH������HQFRQWUDGR�QD�JUDQGH�PDLRULD� GDV� H[HFXo}HV�� 9HULILFRX�VH� TXH� D� UHGH� DSUHVHQWD� GLILFXOGDGHV� HP� VHSDUDU� RVJDVHV�(WDQR�H�0HWDQR�� LQGLFDGRV�QD�$QiOLVH�GH�&RPSRQHQWHV�3ULQFLSDLV�FRPR�FODVVHV�PXLWR� SUy[LPDV�� ,VWR� SRGH� FDUDFWHUL]DU� XPD� GHILFLrQFLD� GD� UHGH� )HDWXUH�ZHLJKWHG�'HWHFWRU�HP�WUDWDU�GDGRV�QmR�OLQHDUPHQWH�VHSDUiYHLV�
3RGH�VH� YHULILFDU� WDPEpP� 7DEHOD� ������ TXH� R� FULWpULR� GH� SDUDGD� HP� WRGRV� RV�H[SHULPHQWRV� IRL� R�Q~PHUR�Pi[LPR�GH� LWHUDo}HV��$�SDUWLU� GHVWD� FRQVWDWDomR� WHQWRX�VH�PRGLILFDU�R� WUHLQDPHQWR�GD�UHGH��GH�PRGR�D� LQVHULU�XP�FULWpULR�GH�SDUDGD��EDVHDGR�QD�XWLOL]DomR�GH�XP�FRQMXQWR�GH�YDOLGDomR��3RUpP��RV� UHVXOWDGRV� DSUHVHQWDGRV�QmR� IRUDP�VDWLVIDWyULRV�� SRLV�� RVFLODo}HV� LQLFLDLV� QR� WUHLQDPHQWR� GD� UHGH� ID]LDP� FRP� TXH� R�WUHLQDPHQWR�IRVVH�LQWHUURPSLGR�GH�PDQHLUD�SUHPDWXUD�
2XWUD� DOWHUDomR� UHDOL]DGD� VREUH� D� UHGH� )HDWXUH�ZHLJWKHG� 'HWHFWRU� RULJLQDO� IRL�TXDQWR�D�LQLFLDOL]DomR�GDV�FRQH[}HV�GH�SHVRV�^ZLM`��$V�FRQH[}HV�GH�SHVRV�RULJLQDOPHQWH�VmR�LQLFLDOL]DGDV�FRP�YDORUHV�LJXDLV�D����SURSRVWD�SRU�/L�HW�DO����������)RUDP�UHDOL]DGRV�H[SHULPHQWRV�RQGH�HVWDV�FRQH[}HV�HUDP�LQLFLDOL]DGDV�FRP�YDORUHV�DOHDWyULRV�>$PRULQ�HW�DO��� ����@�� $� SDUWLU� GRV� UHVXOWDGRV�� YHULILFRX�VH� TXH� DV� GXDV� DERUGDJHQV� REWrP�GHVHPSHQKRV�VLPLODUHV�
1DV�7DEHODV������H�������VmR�DSUHVHQWDGDV�DV�PpGLDV�GRV�YDORUHV�GDV�FRQH[}HV�GH�PHPyULD�H�SHVR��REWLGDV�DSyV�R�WUHLQDPHQWR�GD�UHGH�FRP�D�3DUWLomR����(VWHV�YDORUHV�VmR� XWLOL]DGRV� QD� VHOHomR� GRV� DWULEXWRV� UHOHYDQWHV� H� QD� H[WUDomR� GH� UHJUDV� GLIXVDV� GD�UHGH�
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1R�PRGHOR�)HDWXUH�ZHLJWKHG�'HWHFWRU�D�VHOHomR�GH�DWULEXWRV�p�UHDOL]DGD�D�SDUWLU�GRV�YDORUHV�GDV�FRQH[}HV�GH�SHVRV�REWLGDV�GXUDQWH�D�IDVH�GH�WUHLQDPHQWR�GD�UHGH��7DLV�YDORUHV�UHSUHVHQWDP�R�JUDX�GH�FRQWULEXLomR�GRV�DWULEXWRV�SDUD�FDGD�XPD�GDV�FODVVHV�
&RPR�D�EDVH�GH�GDGRV�XWLOL]DGD�QRV�H[SHULPHQWRV�IRL�GLYLGLGD�HP�WUrV�SDUWLo}HV�GLVWLQWDV�� RV� YDORUHV� UHVXOWDQWHV� GDV� FRQH[}HV� GH� SHVRV� SDUD� FDGD� XPD� GDV� SDUWLo}HV�YDULDP�� 3RU� HVWD� UD]mR�� D� XWLOL]DomR� GD� PpGLD� GRV� YDORUHV� GDV� FRQH[}HV� QDV� WUrV�SDUWLo}HV�� FRPR�PHLR�GH�HVFROKD�GD� UHOHYkQFLD�GRV�DWULEXWRV��SUHMXGLFDULD�D�DQiOLVH�GR�PpWRGR� GH� VHOHomR��'HVWD� IRUPD�� XPD�GDV� SDUWLo}HV� IRL� HVFROKLGD� GH� IRUPD� DUELWUiULD��SDUD� DSOLFDomR� H� DYDOLDomR� GR� PpWRGR� GH� VHOHomR� GH� DWULEXWRV� GD� UHGH�� $� SDUWLomR�HVFROKLGD��GH�PDQHLUD�DUELWUiULD��SDUD�RV�H[SHULPHQWRV�IRL�D�3DUWLomR���
$�7DEHOD����� DSUHVHQWD�RV� UHVXOWDGRV�GH�GRLV�H[SHULPHQWRV�� UHDOL]DGRV�FRP�D�3DUWLomR� ��� 1R� SULPHLUR�� D� UHGH� IRL� WUHLQDGD� FRP� RV� RLWR� DWULEXWRV� GD� EDVH� GH� GDGRV��&RQVLGHUDQGR�VH� HVWHV� UHVXOWDGRV�� SRGH�VH� REVHUYDU� TXH�� ���� RV� DWULEXWRV� [�� [��� H� [�SRVVXHP� SHTXHQD� FRQWULEXLomR� QD� IRUPDomR� GRV� DJUXSDPHQWRV� GDV� FODVVHV� �� H� �� H� R�DWULEXWR� [� SRVVXL� SHTXHQD� SDUWLFLSDomR� QRV� DJUXSDPHQWRV� GDV� FODVVHV� �� H� ��� H� ���� D�FRQWULEXLomR�GRV�DWULEXWRV�[���[���[� H�[� SDUD�DV�FODVVH������H���SRGH�VHU�GHVHPSHQKDGD�SHORV� GHPDLV� DWULEXWRV�� TXH� DSUHVHQWDUDP� JUDQGH� FRQWULEXLomR� QD� IRUPDomR� GRV�DJUXSDPHQWRV�GHVWDV�FODVVHV�
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1D�7DEHOD�������V UHSUHVHQWD�D�QHEXORVLGDGH�QR�DJUXSDPHQWR��D UHSUHVHQWD�D�WD[D� GH� DSUHQGL]DGR� WHPSRUDO� H� E D� WD[D� GH� DSUHQGL]DGR�� $� OHWUD� [� UHSUHVHQWD� RV�DWULEXWRV�GRV�SDGU}HV�GH�RGRUHV�H�Z�D�PpGLD�GDV�FRQH[}HV�GH�SHVRV�
1R�VHJXQGR�H[SHULPHQWR��RV�DWULEXWRV�[���[���[� H�[� IRUDP�H[FOXtGRV�GD�EDVH�GH�GDGRV�H�D�UHGH�IRL�QRYDPHQWH�WUHLQDGD�VRPHQWH�FRP�RV�TXDWUR�DWULEXWRV�UHVWDQWHV��[���[���[� H�[����1R�WUHLQDPHQWR��IRL�XWLOL]DGD�D�PHVPD�FRQILJXUDomR�GH�SDUkPHWURV�GR�SULPHLUR�H[SHULPHQWR��0HVPR� FRP� D� UHWLUDGD� GRV� UHIHUHQFLDGRV� DWULEXWRV�� D� PpGLD� GR� HUUR� GH�FODVVLILFDomR�GD�UHGH�VH�PDQWHYH�HVWiYHO��1R�VHJXQGR�H[SHULPHQWR��D�PpGLD�GR�HUUR�GH�FODVVLILFDomR�REWLGR�IRL�GH���������LQIHULRU�DR�SULPHLUR�H[SHULPHQWR�RQGH�R�HUUR�PpGLR�HUD�GH���������(VWH�UHVXOWDGR�FRPSURYD�D�SHTXHQD�UHOHYkQFLD�GRV�DWULEXWRV�[���[���[� H�[� QD IRUPDomR� GRV� DJUXSDPHQWRV�� 2V� VHQVRUHV� LQGLFDGRV� FRPR� GH�PHQRU� UHOHYkQFLD�IRUDP��2FWLO�VXOIRQDWR�GH�6yGLR��·FLGR�1LWUREHQ]HQR�6XOI{QLFR��$QWUDTXLQRQD�6XOIDWR�GH�6yGLR�H�·FLGR�3�WROXHQRVXOI{QLFR�
$�ILP�GH�FRPSUDU�D�HILFLrQFLD�GD�VHOHomR�GH�DWULEXWRV�GD�UHGH�)HDWXUH�ZHLJWKHG�'HWHFWRU� IRUDP� UHDOL]DGRV� H[SHULPHQWRV� FRP� RV� GHPDLV� PRGHORV� DSUHVHQWDGRV� QHVWD�GLVVHUWDomR�� 1D� 7DEHOD� ���� VmR� DSUHVHQWDGRV� RV� H[SHULPHQWRV� FRP� WRGRV� RV�FODVVLILFDGRUHV� XWLOL]DGRV� QD� GLVVHUWDomR�� 3HUFHSWURQ� 0XOWL�&DPDGDV� �0/3��� 5HGHV�1HXUDLV�FRP�$WUDVRV�QR�7HPSR��7'11���)HDWXUH�ZHLJKWHG�'HWHFWR��):'��H�(YROYLQJ�)X]]\�1HXUDO�1HWZRUNV��()X11���6mR�UHDOL]DGRV�GRLV�H[SHULPHQWRV��XP�FRP�WRGRV�RV�DWULEXWRV�GD�EDVH�GH�GDGRV�H�RXWUR�H[FOXLQGR�VH�RV�DWULEXWRV�LQGLFDGRV�SHOD�UHGH�)HDWXUH�
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��� � PP  +
��� � PP z+0RGHOR 9DORU�FDOFXODGR�GD�YDULiYHO�GH�WHVWH 'HFLVmR0/3 ������ 1mR�5HMHLWDGD7'11 ������ 1mR�5HMHLWDGD):' ������ 1mR�5HMHLWDGD()X11 �������� 5HMHLWDGD

$�7DEHOD� ���� DSUHVHQWD� RV� UHVXOWDGRV� GR� WHVWH� W SDUD� DPRVWUDV� HPSDUHOKDGDV��FRP�QtYHO�GH�VLJQLILFkQFLD�GH�����1HVWD�WDEHOD�� �P H� �P VmR�UHVSHFWLYDPHQWH�DV PpGLDV�GRV�H[SHULPHQWRV�GDV�TXDWUR�DERUGDJHQV�LQYHVWLJDGDV�FRP�H�VHP�RV�DWULEXWRV�[���[���[� H�
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[���(VWHV� UHVXOWDGRV�FRPSURYDP�D�KLSyWHVH�GH�TXH�D�SHUIRUPDQFH�GRV�PRGHORV�VHP�RV�UHIHULGRV�DWULEXWRV�p�WmR�ERD�TXDQWR�R�GDV�UHGHV�WUHLQDGDV�FRP�WRGRV�RV�DWULEXWRV�GD�EDVH�GH�GDGRV��6RPHQWH�D�UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUNV��()X11��WHYH�VXD�PpGLD�GH�FODVVLILFDomR� SUHMXGLFDGD� FRP� D� VHOHomR� GH� DWULEXWRV�� WDOYH]� LVWR� VH� GHYD� SHOR� IDWR� GD�UHGH�XWLOL]DU�DSUHQGL]DGR�ORFDO�

$SHVDU� GD� EDL[D� SHUIRUPDQFH� GD� UHGH� )HDWXUH�ZHLJWKHG� 'HWHFWRU� QD�FODVVLILFDomR�GRV�SDGU}HV�GH�RGRUHV�� HOD� DSUHVHQWRX�SURPLVVRUHV� UHVXOWDGRV�QD� VHOHomR�GRV� DWULEXWRV� PDLV� UHOHYDQWHV� SDUD� D� IRUPDomR� GRV� DJUXSDPHQWRV�� 6XD� XWLOL]DomR�SRVVLELOLWRX� XPD� UHGXomR� QD� GLPHQVmR� GD� EDVH� GH� SDGU}HV� GH� RGRUHV�� HFRQVHT�HQWHPHQWH��XPD�UHGXomR�GD�FRPSOH[LGDGH�GD�UHGH�QHXUDO�DUWLILFLDO�XWLOL]DGD��QD�FODVVLILFDomR� GRV� RGRUHV�� QD� RUGHP� GH� ����� ,VWR� ILFD� PDLV� HYLGHQWH� VH� OHYDUPRV� HP�FRQVLGHUDomR�TXH�D FRPSOH[LGDGH�GD�WDUHID�GH�UHFRQKHFLPHQWR�GH�RGRUHV�p�GLUHWDPHQWH�SURSRUFLRQDO�DR�Q~PHUR�GH�VHQVRUHV�XWLOL]DGRV�QR�UHFRQKHFLPHQWR�GR�RGRU�><DPD]DNL������@�
$�SDUWLU�GD�VHOHomR�GRV�DWULEXWRV�SRGH�VH�YHULILFDU�D�UHOHYkQFLD�GH�FDGD�XP�GRV�VHQVRUHV�QR�UHFRQKHFLPHQWR�GR�RGRU�DQDOLVDGR��R�TXH�IDFLOLWD�D�WDUHID�GH�UHFRQKHFLPHQWR�GH� SDGU}HV� HP� SUREOHPDV� HVSHFtILFRV�� 3RU� H[HPSOR�� SDUD� GHWHFomR� GH� XP� RGRU�HVSHFtILFR�� VRPHQWH� RV� VHQVRUHV� LPSRUWDQWHV� QD� GHWHFomR� GHVWH� JiV� HP� SDUWLFXODU� VmR�QHFHVViULRV�� 2V� GHPDLV� VHQVRUHV� SRGHP� VHU� HOLPLQDGRV�� GLPLQXLQGR� RV� FXVWRV� QD�FRQVWUXomR�H�D�FRPSOH[LGDGH�GH�RSHUDomR�GR�VLVWHPD�

��� ([SHULPHQWRV� FRP� D� UHGH� (YROYLQJ� )X]]\�1HXUDO�1HWZRUNV
2�LQWHUHVVH�QD�DSOLFDomR�GD�UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN�>.DVDERY� ����@�QR�WUDWDPHQWR�GRV�SDGU}HV�GH�RGRUHV� VXUJLX�D�SDUWLU�GH�GXDV�GH� VXDV� IXQFLRQDOLGDGHV�� ����SRVVLELOLGDGH�GH�H[WUDomR�GR�FRQKHFLPHQWR�GD�UHGH�D�SDUWLU�GH�UHJUDV�GH�FODVVLILFDomR��H����� WUHLQDPHQWR�RQ�OLQH�� R�TXH�SRVVLELOLWD�D�DSUHVHQWDomR�GH�QRYRV�SDGU}HV�H�FODVVHV�D�UHGH��VHP�D�QHFHVVLGDGH�GH�UH�DSUHVHQWDU�D�EDVH�GH�GDGRV�WRGD��(P�XP�GLVSRVLWLYR�RQGH�



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB��
VH�SULPD�SHOD�HILFLrQFLD��UDSLGH]��SODVWLFLGDGH�H�WDPDQKR�HVWDV�FDUDFWHUtVWLFDV�VmR�PXLWR�DSUHFLDGDV�
����� 'LYLVmR�GR�FRQMXQWR�GH�SDGU}HV�HP�7UHLQDPHQWR��9DOLGDomR�H�7HVWH
3HOR�IDWR�GD�UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN�QmR�XWLOL]DU�FRQMXQWR�GH�YDOLGDomR�HP�VHX�WUHLQDPHQWR��D�EDVH�GH�GDGRV�FRQWHQGR�RV�������SDGU}HV�GH�RGRUHV�IRL�GLYLGLGD�HP�GRLV� FRQMXQWRV� GLVWLQWRV� GH� GDGRV�� FRQMXQWR� GH� WUHLQDPHQWR� SDUD� D� UHGH� QHXUR�GLIXVD��FRUUHVSRQGHQGR� D� ���� GD� TXDQWLGDGH� WRWDO� GH� SDGU}HV�� H� FRQMXQWR� GH� WHVWH��FRUUHVSRQGHQGR�DRV�����UHVWDQWHV��'D�PHVPD�IRUPD�TXH�QRV�GHPDLV�H[SHULPHQWRV��WUrV�SDUWLo}HV� GH� GDGRV� IRUDP� XWLOL]DGDV� QR� WUHLQDPHQWR� GD� UHGH�� &DGD� SDUWLomR� FRQWpP� D�PHVPD� TXDQWLGDGH� GH� SDGU}HV� GH� RGRUHV�� D� ~QLFD� GLIHUHQoD� HQWUH� HODV� p� D� RUGHP� GH�DSUHVHQWDomR�GRV�GDGRV�

e�LPSRUWDQWH�UHVVDOWDU�TXH�R�FRQMXQWR�GH�WUHLQDPHQWR�SRVVXL�����GRV�SDGU}HV�GH�FDGD�XP�GRV�JDVHV��SDUD�FDGD�JiV������SDGU}HV�VmR�HVFROKLGRV�GH�IRUPD�DOHDWyULD�HQWUH�RV� ���� SDGU}HV� GH� RGRUHV� H[LVWHQWHV�� 2� PHVPR� SURFHGLPHQWR� p� UHDOL]DGR� FRP� R�FRQMXQWR� GH� WHVWH�� GH� IRUPD� TXH� RV� FLQFR� JDVHV� VHMDP� UHSUHVHQWDGRV� SHOD� PHVPD�TXDQWLGDGH�GH�SDGU}HV�HP�FDGD�XP�GRV�FRQMXQWRV�GH�GDGRV�
����� 3Up�SURFHVVDPHQWR
$� UHGH� (YROYLQJ� )X]]\� 1HXUDO� 1HWZRUN� QmR� QHFHVVLWD� GH� SUp�SURFHVVDPHQWR�� FRPR�GHVFULWR�QD�VHomR������ GD�SUHVHQWH�GLVVHUWDomR��RV�GDGRV�VmR�DSUHVHQWDGRV�j�FDPDGD�GH�HQWUDGD� VHP� SUp�SURFHVVDPHQWR� DOJXP��1HVWD� FDPDGD� RV� H[HPSORV� VmR� WUDQVIRUPDGRV�HP�SDGU}HV�GLIXVRV��UHSUHVHQWDGRV�SHOD�VHJXQGD FDPDGD�GH�SURFHVVDPHQWR�GD�UHGH��QR�HVSDoR� GH� UHSUHVHQWDomR� GR� SUREOHPD�� 'HVWD� IRUPD�� RV� SDGU}HV� GH� RGRUHV� IRUDP�DSUHVHQWDGRV�j�UHGH�FRP�D�PHVPD�DPSOLWXGH�GH�YDORUHV�FDSWDGD�SHOR�VLVWHPD�VHQVRU�GR�QDUL]�DUWLILFLDO�
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����� 7RSRORJLD�XWLOL]DGD
1RV� H[SHULPHQWRV� UHDOL]DGRV�� IRUDP� XWLOL]DGDV� RLWR� XQLGDGHV� GH� SURFHVVDPHQWR� GH�HQWUDGD�� TXH� FRUUHVSRQGHP� DRV� DWULEXWRV� GRV� SDGU}HV� GH� RGRUHV�� &DGD� XQLGDGH� GH�SURFHVVDPHQWR� GH� HQWUDGD� H� VDtGD� FRQWpP� GXDV� IXQo}HV� GH� SHUWLQrQFLD�� XWLOL]DGDV� QD�UHSUHVHQWDomR�GLIXVD�GRV�GDGRV��8PD�XQLGDGH�GH�VDtGD�IRL�XWLOL]DGD��RQGH�FDGD�FODVVH�IRL�UHSUHVHQWDGD�SRU�Q~PHURV�UHDLV��GLVSRVWRV�GH���D����UHODFLRQDGRV�D�FDGD�XP�GRV�JDVHV�D�VHUHP�FODVVLILFDGRV�
����� 0HWRGRORJLD�GH�WUHLQDPHQWR
$�LQH[LVWrQFLD�GH�DOHDWRULHGDGH�QR�WUHLQDPHQWR�GD�UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN�ID]� FRP� TXH� XPD� H[HFXomR� GD� UHGH� VHMD� VXILFLHQWH� SDUD� IRUQHFHU� XPD� LGpLD� VREUH� D�JHQHUDOL]DomR� GR� PRGHOR�� 2X� VHMD�� FRPR� R� DSUHQGL]DGR� p� UHDOL]DGR� D� SDUWLU� GRV�H[HPSORV�GRV�GDGRV�DSUHVHQWDGRV�DR�PRGHOR��RV�PHVPRV�GDGRV�LUmR�FRQYHUJLU�VHPSUH�SDUD�XP�PHVPR�SRQWR�QR�HVSDoR�GH�EXVFD��$VVLP��SDUD�UHDOL]DU�D�FRPSDUDomR�GD�UHGH�(YROYLQJ� )X]]\� 1HXUDO� 1HWZRUNV� FRP� DV� GHPDLV� DERUGDJHQV� LQYHVWLJDGDV� QHVWH�WUDEDOKR� IRUDP� XWLOL]DGDV� ��� SDUWLo}HV�� GH� IRUPD� D� VH� REWHU� XP� HUUR� PpGLR� GH�FODVVLILFDomR�GD�UHGH�SDUD�D�EDVH�GH�SDGU}HV�GH�RGRUHV�XWLOL]DGD�

2� PRGR� GH� WUHLQDPHQWR� XWLOL]DGR� IRL� RQH� SDVV� WUDLQLQJ�� RV� H[HPSORV� VmR�DSUHVHQWDGRV� j� UHGH� VRPHQWH� XPD� YH]� SDUD� FDGD� XPD� GDV� PRGDOLGDGHV� H� SDUWLo}HV�WHVWDGDV�� )RUDP� UHDOL]DGDV� TXDWUR� PRGDOLGDGHV� GH� H[SHULPHQWRV�� ���� QR� SULPHLUR�H[SHULPHQWR�D�UHGH�IRL�LQLFLDOL]DGD�VHP�QHQKXPD�UHJUD�H�HP�VHX�WUHLQDPHQWR�QmR�IRUDP�UHDOL]DGDV� RSHUDo}HV� GH� SRGD� �SUXQLQJ�� RX� DJUHJDomR� GH� QRGRV� GH� UHJUDV�� ���� QR�VHJXQGR�H[SHULPHQWR��D�UHGH�WDPEpP�IRL�LQLFLDOL]DGD�VHP�QHQKXPD�UHJUD��PDV�GXUDQWH�VHX�WUHLQDPHQWR�IRL�XWLOL]DGD�D�WpFQLFD�GH�SRGD�GRV�QRGRV�GH�UHJUDV�TXH�HVWLYHVVHP�IRUD�GR� OLPLDU� GH� DWLYDomR� SUp�HVWDEHOHFLGR�� ���� QR� WHUFHLUR� H[SHULPHQWR�� D� UHGH� IRL�LQLFLDOL]DGD�FRP�DOJXPDV�UHJUDV��UHPDQHVFHQWHV�GH�WUHLQDPHQWRV�SUpYLRV�H�QRYRV GDGRV�IRUDP� DSUHVHQWDGRV� j� UHGH� GH� PDQHLUD� RQ�OLQH�� 'XUDQWH� HVWH� WUHLQDPHQWR� IRUDP�XWLOL]DGRV� DPERV�� SRGD� H� DJUHJDomR�� H� ���� QR� TXDUWR� H[SHULPHQWR�� D� SDUWLU� GH� XPD�DUTXLWHWXUD�SUHYLDPHQWH�WUHLQDGD�FRP�TXDWUR�JDVHV��IRUDP�DSUHVHQWDGRV�H[HPSORV�GH�XP�
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TXLQWR JiV�� IRUoDQGR� D� UHGH� D� VH� DGDSWDU� D� HVWHV� QRYRV� H[HPSORV� H� HQJOREDU�DXWRPDWLFDPHQWH�R�TXLQWR�JiV�HP�VXD�WRSRORJLD�

3HOR�IDWR�GR�PRGR�GH�WUHLQDPHQWR�VHU�RQH�SDVV�WUDLQLQJ��D�SDUDGD�GR�WUHLQDPHQWR�RFRUUH�DSyV�D�DSUHVHQWDomR�GR�~OWLPR�H[HPSOR�GR�FRQMXQWR�GH�WUHLQDPHQWR�
����� 5HVXOWDGRV�REWLGRV
1HVWD� VHomR� VmR� DSUHVHQWDGRV� RV� UHVXOWDGRV� GRV� H[SHULPHQWRV� UHDOL]DGRV� FRP� D� UHGH�(YROYLQJ� )X]]\� 1HXUDO� 1HWZRUN�� SDUD� FDGD� XPD� GDV� SDUWLo}HV� WHVWDGDV�� 6mR�DSUHVHQWDGRV�RV�DVSHFWRV�REVHUYDGRV�HP�FDGD�XPD�GDV�VLPXODo}HV�H�WHFLGRV�FRPHQWiULRV�VREUH�R�GHVHPSHQKR�GD�UHGH�QHXUR�GLIXVD�QD�UHVROXomR�GR�SUREOHPD�GH�FODVVLILFDomR�GH�RGRUHV��(VWHV�UHVXOWDGRV�HVWmR�SXEOLFDGRV�HP�>=DQFKHWWLQ�H�/XGHUPLU������F@�

1D�7DEHOD����� VmR�DSUHVHQWDGRV�RV� UHVXOWDGRV�GR�SULPHLUR� H[SHULPHQWR��RQGH�XPD� DUTXLWHWXUD� (YROYLQJ� )X]]\� 1HXUDO� 1HWZRUN� LQLFLDOL]DGD� VHP� QHQKXPD� UHJUD� p�WUHLQDGD� FRP� RV� SDGU}HV� GH� RGRUHV� GDV� WUrV� SDUWLo}HV� WHVWDGDV�� 1HVWH� H[SHULPHQWR��RSWRX�VH�SRU�QmR�UHDOL]DU�SRGD�RX�DJUHJDomR�VREUH�RV�QRGRV�GH�UHJUDV�FULDGRV�QD�FDPDGD�GH�UHJUDV�GXUDQWH�R�WUHLQDPHQWR��'HVWD�IRUPD��DV�WUrV�SDUWLo}HV�IRUDP�WUHLQDGDV�D�SDUWLU�GD� VHJXLQWH� FRQILJXUDomR� GH� SDUkPHWURV�� REWLGD� DSyV� YiULRV� WUHLQDPHQWRV�� YDORU� GR�OLPLDU� GH� VHQVLELOLGDGH�� VWKU�  � ����� YDORU GR� OLPLDU� GH� HUUR�� HUUWKU�  � �����Q~PHUR� GH�IXQo}HV� GH� SHUWLQrQFLD��PI�  � ��� WD[D� GH� DSUHQGL]DGR� SDUD� :��� OU��  � ������ WD[D� GH�DSUHQGL]DGR� SDUD� :��� OU��  � ������ SDUkPHWUR� GH� FRQWUROH� GH� SRGD�� QRGHDJH�  � ����SDUkPHWUR� GH� FRQWUROH� GH� DJUHJDomR�� DJJLQWHY�  � ���� FDPSR� Pi[LPR� GH� DXWR�DMXVWH��PD[ILHOG� ������OLPLDU�PtQLPR�SDUD�H[WUDomR�GH�UHJUDV��7����Z�WKU� ������OLPLDU�PtQLPR�SDUD�H[WUDomR�GH�UHJUDV��7����Z�WKU� �����
7DEHOD����� � 5HVXOWDGRV�GD�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN�¤ VLPXODomR��

��3DUWLo}HV (UUR�GH�7UHLQDPHQWR (UUR�GH�7HVWH (UUR�GH�&ODVVLILFDomR 1~PHUR�GH�5HJUDV0pGLD ������ ������ ������ ���'HVYLR ������ ������ ������ �����
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&RPR� SRGH� VHU� YLVWR� QD�7DEHOD� ������ D� UHGH�(YROYLQJ� )X]]\�1HXUDO�1HWZRUN�FRQVHJXLX� XPD� ERD� JHQHUDOL]DomR� SDUD� R� SUREOHPD� GH� FODVVLILFDomR� GH� SDGU}HV� GH�RGRUHV��2�HUUR�GH�FODVVLILFDomR�PpGLR�REWLGR�SHODV����SDUWLo}HV�IRL�GH��������8PD�WD[D�GH� HUUR� H[WUHPDPHQWH� EDL[D�� FRQVLGHUDQGR� RV� UHVXOWDGRV� GDV� GHPDLV� DERUGDJHQV�YHULILFDGDV�QHVWD�GLVVHUWDomR��2�PHQRU�HUUR�GH�FODVVLILFDomR�HQFRQWUDGR�IRL�GH�������QD�FODVVLILFDomR�GRV�FLQFR�JDVHV�WHVWDGRV�
$�)LJXUD���� DSUHVHQWD�XPD�SURMHomR�GRV�WHVWHV�UHDOL]DGRV�QHVWD�VLPXODomR��6mR�SURMHWDGDV�VLPXOWDQHDPHQWH�DV�UHVSRVWDV�IRUQHFLGDV�SHOD�UHGH��SDUD�FDGD�XP�GRV�JDVHV��H�VXDV�UHVSHFWLYDV�VDtGDV�GHVHMDGDV�
&RPR�VH�SRGH�YHULILFDU��R�IDWR�GH�QmR�XWLOL]DUPRV�WpFQLFDV�GH�SRGD�RX�DJUHJDomR�QR�WUHLQDPHQWR�GD�UHGH�UHIOHWLX�QD�JUDQGH�TXDQWLGDGH�GH�UHJUDV�H[WUDtGDV GD�UHGH�QHVWD�VLPXODomR��$�PpGLD� GH� UHJUDV� GH� FODVVLILFDomR� H[WUDtGDV� GD� UHGH� IRL� ���� UHJUDV�� XPD�TXDQWLGDGH� UHODWLYDPHQWH� JUDQGH� SDUD� DSHQDV� FLQFR� FODVVHV��1R� SUy[LPR� H[SHULPHQWR�VHUi� YHULILFDGR� VH� DV� WpFQLFDV� GH� ¦DEVWUDomR� GR� FRQKHFLPHQWR§� VXJHULGDV� SHOR�PRGHOR�QHXUR�GLIXVR� GLPLQXHP�D� TXDQWLGDGH� GH� UHJUDV� H[WUDtGDV� GD� UHGH��PDQWHQGR� D� WD[D� GH�FODVVLILFDomR�HVWiYHO�

)LJXUD���� � 3URMHomR�GDV�VDtGDV�REWLGDV�H�GHVHMDGDV�QRV�H[SHULPHQWRV�UHDOL]DGRV�FRP�D�3DUWLomR��
6DtGD�GHVHMDGD6DtGD�REWLGD([HPSORV
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1R� VHJXQGR� H[SHULPHQWR�� DSUHVHQWDGR� QD� 7DEHOD� ������ D� DUTXLWHWXUD� (YROYLQJ�)X]]\�1HXUDO�1HWZRUN�WDPEpP�IRL�LQLFLDOL]DGD�VHP�QHQKXPD�UHJUD��7RGRV�RV�QRGRV�GH�UHJUDV�IRUDP�FULDGRV�GLQDPLFDPHQWH�GXUDQWH�R�WUHLQDPHQWR�GD�UHGH��3RUpP��GXUDQWH�HVWH�WUHLQDPHQWR� p� UHDOL]DGD� D� SRGD� GRV� QRGRV� GH� UHJUDV� TXH� HVWLYHUHP� IRUD� GR� OLPLDU� GH�DWLYDomR�HVWDEHOHFLGR��RX�TXH�HVWHMDP�GHQWUR�GDV�UHJUDV�GH�SRGD�GHVFULWDV�QD�VHomR��������$�FRQILJXUDomR�GRV�SDUkPHWURV�GH�WUHLQDPHQWR�IRL�UHDOL]DGD�GH�PDQHLUD�HPStULFD�H�QRV�H[SHULPHQWRV� DSUHVHQWDGRV� QD�7DEHOD� ������ VHXV� YDORUHV� VmR� RV� VHJXLQWHV�� VWKU� � �����HUUWKU� ������PI� ����OU�� �������OU�� �������QRGHDJH� �������DJJLQWHY� � ����PD[ILHOG� ������Z�WKU� ������Z�WKU� �����

7DEHOD����� � 5HVXOWDGRV�GD�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN�¤ VLPXODomR��
��3DUWLo}HV (UUR�GH�7UHLQDPHQWR (UUR�GH�7HVWH (UUR�GH�&ODVVLILFDomR 1~PHUR�GH�5HJUDV0pGLD ������ ������ ������ ��'HVYLR ������ ������ ������ ����

&RP�D�DSOLFDomR�GD� WpFQLFD�GH�SRGD��D�TXDQWLGDGH�GH�QRGRV�GH� UHJUDV�QD� UHGH�GLPLQXLX� H� SRU� FRQVHT�rQFLD� D� TXDQWLGDGH� GH� UHJUDV� H[WUDtGDV� GD� UHGH� QHXUR�GLIXVD�WDPEpP�GHFUHVFHX��1R�H[SHULPHQWR�DQWHULRU� D�TXDQWLGDGH�PpGLD�GH� UHJUDV�HUD�GH�����UHJUDV�� HVWi�PpGLD�FDLX�SDUD���� UHJUDV�QD� VHJXQGD�VLPXODomR��8PD�TXHGD�GH�����HP�UHODomR� DR� Q~PHUR� GH� UHJUDV� JHUDGDV� QR� SULPHLUR� H[SHULPHQWR��2� DXPHQWR�PpGLR� QR�HUUR�GH�FODVVLILFDomR�IRL�HOHYDGR�������VXSHULRU�HP�UHODomR�DRV�UHVXOWDGRV�GD�VLPXODomR�DQWHULRU��3RUpP��HVWH�HUUR�DLQGD�p�PXLWR�EDL[R��������VREUH�R�FRQMXQWR�GH�WHVWH��R�TXH�QmR�LQYLDELOL]D�VXD�XWLOL]DomR�
$�)LJXUD���� H[S}H�D�DomR�GR�PHFDQLVPR�GH�SRGD�GXUDQWH�R�WUHLQDPHQWR��SRGH�VH�YHULILFDU�TXH�GXUDQWH�D�PDLRU�SDUWH�GR�WUHLQDPHQWR�XPD�JUDQGH�TXDQWLGDGH�GH�UHJUDV�HUDP�DFUHVFHQWDGDV�H�SRVWHULRUPHQWH�HOLPLQDGDV�GD�WRSRORJLD�GD�UHGH�
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)LJXUD���� � $SOLFDomR�GD�WpFQLFD�GH�SRGD�QRV�H[SHULPHQWRV�FRP�D�3DUWLomR��
$� ILP� GH� YHULILFDU� VH� R� PHFDQLVPR� GH� DJUHJDomR� SRGHULD� PHOKRUDU� HVWHV�UHVXOWDGRV��GLPLQXLU�R�HUUR�GH�FODVVLILFDomR�HP�UHODomR�j�VHJXQGD�VLPXODomR�H�GLPLQXLU�D� TXDQWLGDGH� GH� UHJUDV� H[WUDtGDV� HP� UHODomR� j� SULPHLUD� VLPXODomR�� H� FRPSURYDU� D�FDSDFLGDGH� GD� UHGH� HP� DSUHQGHU� LQFUHPHQWDOPHQWH� GH� PDQHLUD� RQ�OLQH� 1HVWH�H[SHULPHQWR� XPD� QRYD� DUTXLWHWXUD� (YROYLQJ� )X]]\�1HXUDO� 1HWZRUN� IRL� FULDGD��1HVWD�QRYD� DUTXLWHWXUD� IRUDP� LQVHULGDV� ��� UHJUDV�� UHPDQHVFHQWHV� GH� WUHLQDPHQWRV� SUpYLRV� H�QRYRV�SDGU}HV�GH�RGRUHV�IRUDP DSUHVHQWDGRV�D�HVWD�UHGH��
(VWH�H[SHULPHQWR�QRV�SHUPLWH�YHULILFDU�VH�R�PRGHOR�UHDOPHQWH�SRGH�DSUHQGHU�RX�VH� DGDSWDU� D� QRYRV� SDGU}HV�� VHP� SHUGHU� RX� ¦HVTXHFHU§� R� FRQKHFLPHQWR� SUHYLDPHQWH�DGTXLULGR��3DUD�LVVR��GXUDQWH�R�WUHLQDPHQWR�GD�UHGH��IRUDP�XWLOL]DGRV�RV�SURFHGLPHQWRV�GH�SRGD�H�DJUHJDomR��2V�UHVXOWDGRV�GHVWH�H[SHULPHQWR�VmR�DSUHVHQWDGRV�QD�7DEHOD�������2V�YDORUHV�SDUD�FDGD�XP�GRV�SDUkPHWURV�GD�UHGH�IRUDP��VWKU� ������HUUWKU� ������PI� ����OU�� �������OU�� �������QRGHDJH� �������DJJLQWHY� ������PD[ILHOG� ������Z�WKU� ������Z�WKU� �����

7DEHOD����� � 5HVXOWDGRV�GD�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN�¤ VLPXODomR��
��3DUWLo}HV (UUR�GH�7UHLQDPHQWR (UUR�GH�7HVWH (UUR�GH�&ODVVLILFDomR 1~PHUR�GH 5HJUDV0pGLD ������ ������ ������ ���'HVYLR ������ ������ ������ ����

1HVWD�VLPXODomR�KRXYH�XPD�PHOKRUD�HP�UHODomR�DRV�UHVXOWDGRV�DSUHVHQWDGRV�QRV�H[SHULPHQWRV�DQWHULRUHV��2�HUUR�PpGLR�GH�FODVVLILFDomR�SDUD�DV����SDUWLo}HV�WHVWDGDV�IRL�

5HJUDV�H[LVWHQWHV
5HJUDV�SRGDGDV5HJUDV�DJUHJDGDV

([HPSORV

1RGR
V�GH�

5HJUD
V
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GH� ������ H� D� TXDQWLGDGH� PpGLD� GH� UHJUDV� IRL� GH� ���� UHJUDV�� 2� PHQRU� HUUR� GH�FODVVLILFDomR�REWLGR�IRL�GH������

$V� ILJXUDV� DEDL[R� UHSUHVHQWDP�XPD�YLVXDOL]DomR�GD�GLVSRVLomR�GRV�SDGU}HV�GH�RGRUHV�H�VHXV�UHVSHFWLYRV�QRGRV�GH�UHJUDV��$V�YLVXDOL]Do}HV�VmR�IHLWDV�QR�HVSDoR�RULJLQDO�GRV�GDGRV��QD�)LJXUD���� H�QR�HVSDoR�GD�$QiOLVH�GH�&RPSRQHQWHV�3ULQFLSDLV��QD�)LJXUD������1DV�GXDV�ILJXUDV�DEDL[R�VH�SRGH�SHUFHEHU�DJUXSDPHQWRV�GLVWLQWRV�GH�GDGRV��)LJXUD������H�D�FRUUHODomR�HQWUH�H[HPSORV�H�QRGRV�GH�UHJUDV��)LJXUD������

)LJXUD���� � 9LVXDOL]DomR�GRV�SDGU}HV�H�VHXV�UHVSHFWLYRV�QRGRV�GH�UHJUDV��HVSDoR�RULJLQDO

)LJXUD���� � 9LVXDOL]DomR�GRV�SDGU}HV�H�VHXV�UHVSHFWLYRV�QRGRV�GH�UHJUDV��HVSDoR�3&$

1RGR([HPSOR

3&�

3&�

1RGR([HPSOR

3&�

3&�
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9DOH� UHVVDOWDU�TXH��HVWH�H[SHULPHQWR�SRVVLELOLWRX�YHULILFDU�DOpP�GR� WUHLQDPHQWR�RQ�OLQH�� D� LQVHUomR� GH� UHJUDV� QD� WRSRORJLD� GD� UHGH�� 3RLV�� DV� UHJUDV XWLOL]DGDV� FRPR�FRQKHFLPHQWR� LQLFLDO� QD� VLPXODomR�� HUDP� SURYHQLHQWHV� GH� XP� WUHLQDPHQWR� SUpYLR� H�IRUDP�LQVHULGDV�HP�XPD�DUTXLWHWXUD�YD]LD�GH�PRGR�DXWRPiWLFR��$VVLP��R�FRQKHFLPHQWR�SRGH�VHU� LQVHULGR�QD�UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN�GH�GXDV� IRUPDV�GLVWLQWDV��D�SDUWLU� GR� WUHLQDPHQWR� GD� UHGH� FRP� QRYRV� H[HPSORV� RX� FRP� D� LQVHUomR� GH� UHJUDV�SUHYLDPHQWH�DGTXLULGDV�
2� TXDUWR� H[SHULPHQWR� GD� VpULH� GH� VLPXODo}HV� UHDOL]DGDV� FRP� D� UHGH�(YROYLQJ�)X]]\� 1HXUDO� 1HWZRUN� YLVD� YHULILFDU� XPD� GDV� PDLV� LQWHUHVVDQWHV� GH� VXDV�IXQFLRQDOLGDGHV� SDUD� R� UHFRQKHFLPHQWR� GH� RGRUHV�� R� WUHLQDPHQWR�RQ�OLQH H� D� LQVHUomR�GLQkPLFD�GH�FODVVHV�QD�DUTXLWHWXUD�GD�UHGH��VHP�D�QHFHVVLGDGH�GH�WUHLQDU�D�UHGH�FRP�WRGD�D�EDVH�GH�GDGRV�QRYDPHQWH�
$� VLPXODomR� IRL� UHDOL]DGD� GD� VHJXLQWH� IRUPD�� D� SDUWLU� GH� XPD� DUTXLWHWXUD�SUHYLDPHQWH� WUHLQDGD� FRP� TXDWUR� JDVHV�� HVFROKLGRV� GH� IRUPD� DOHDWyULD�� IRUDP�DSUHVHQWDGRV�j�UHGH�H[HPSORV�GH�XP�TXLQWR�JiV��1HQKXP�GRV�H[HPSORV�GR�TXLQWR�JiV�IRL�DSUHVHQWDGR�j�UHGH�QD�IDVH�DQWHULRU�GH�WUHLQDPHQWR��$�LQFOXVmR�GHVWD�QRYD�FODVVH�GH�H[HPSORV�QR�WUHLQDPHQWR�GD�UHGH��IRUoD�R�PRGHOR�D�VH�DGDSWDU�D�HVWHV�QRYRV�SDGU}HV�H�HQJOREDU�R�TXLQWR�JiV�DXWRPDWLFDPHQWH�HP�VXD�WRSRORJLD��
3DUD� FDGD� XPD� GDV� SDUWLo}HV�� IRUDP� HVFROKLGRV� GLIHUHQWHV� JDVHV� D� VHUHP�DSUHVHQWDGRV�j�UHGH�QD�VHJXQGD�HWDSD�GH�WUHLQDPHQWR��$VVLP��QR�SULPHLUR�H[SHULPHQWR��D�UHGH�IRL�SULPHLUDPHQWH�WUHLQDGD�FRP�RV�JDVHV��%XWDQR��(WDQR��0RQy[LGR�GH�&DUERQR�H�3URSDQR��1D�VHJXQGD�HWDSD�GR� WUHLQDPHQWR� �LQVHUomR�GR�TXLQWR�JiV��R�JiV�0HWDQR� IRL�DSUHVHQWDGR�j�UHGH�
1R�VHJXQGR�H[SHULPHQWR��SULPHLUDPHQWH�VH�WUHLQRX�D�UHGH�FRP�RV�JDVHV��(WDQR��0RQy[LGR�GH�&DUERQR�� 3URSDQR�H�0HWDQR��2�JiV�%XWDQR� IRL� DSUHVHQWDGR�QD� VHJXQGD�IDVH� GR� H[SHULPHQWR�� 3DUD� R� WHUFHLUR� H[SHULPHQWR�� RV� JDVHV� XWLOL]DGRV� IRUDP��%XWDQR��(WDQR�� 0RQy[LGR� GH� &DUERQR� H� 0HWDQR� QD� SULPHLUD� IDVH� GR� H[SHULPHQWR�� 2� JiV�3URSDQR�IRL�DSUHVHQWDGR�j�UHGH�SRVWHULRUPHQWH�
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2V� UHVXOWDGRV� GHVWHV� H[SHULPHQWRV� VmR� DSUHVHQWDGRV� QD� 7DEHOD� ���� H� RV�SDUkPHWURV� XWLOL]DGRV� QR� WUHLQDPHQWR� IRUDP�� VWKU�  � ����� HUUWKU�  � �����PI� ��� OU��  ������� OU�� �������QRGHDJH� �����DJJLQWHY� � ����PD[ILHOG� ������Z�WKU� ������Z�WKU� �����

7DEHOD����� � 5HVXOWDGRV�GD�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN�¤ VLPXODomR��
6LPXODomR (UUR�GH�7UHLQDPHQWR (UUR�GH 7HVWH (UUR�GH�&ODVVLILFDomR 1~PHUR�GH�5HJUDV� ������ ������ ������ ���� ������ ������ ������ ���� ������ ������ ������ ���
&RPR� SRGH� VHU� YHULILFDGR�� R� IDWR� GR� TXLQWR� JiV� WHU� VLGR� DSUHVHQWDGR� j� UHGH�SRVWHULRUPHQWH�DR�WUHLQDPHQWR�GRV�GHPDLV��QmR�SUHMXGLFRX�HP�QDGD�D�JHQHUDOL]DomR�GR�PRGHOR�SDUD�RV�FLQFR�JDVHV��2V�WHVWHV�QD� UHGH�QHXUR�GLIXVD� IRUDP�IHLWRV�FRP�RV�FLQFR�JDVHV�� VLPXOWDQHDPHQWH��2�HUUR�PpGLR�GH� FODVVLILFDomR�GHVWD� VLPXODomR� IRL� GH��������SRUpP� D� QmR� XWLOL]DomR� GDV� WpFQLFDV� GH� SRGD� RX� DJUHJDomR� SRGH� VHU� SHUFHELGD� SHOD�JUDQGH� TXDQWLGDGH� GH� UHJUDV� H[WUDtGDV� GD� UHGH�� $� WHUFHLUD� VLPXODomR�� DSUHVHQWRX� R�PHOKRU�UHVXOWDGR�GRV�H[SHULPHQWRV��XP�HUUR�PpGLR�GH�FODVVLILFDomR�GH��������
$EDL[R�p�DSUHVHQWDGD�XPD�SURMHomR�GDV�UHJUDV�GH�FODVVLILFDomR�REWLGDV�GXUDQWH�R�WUHLQDPHQWR�GD�UHGH�(YROYLQJ�IX]]\�1HXUDO�1HWZRUNV�FRP�RV�SDGU}HV�GH�RGRUHV��(VWDV�UHJUDV�IRUDP�REWLGDV�QR�SULPHLUR�H[SHULPHQWR�
5XOH���LI >�@����������������������>�@����������������������>�@����������������������>�@�����������>�@����������������������>�@����������������������>�@�����������>�@����������������������WKHQ ���������������������5XOH���LI >�@����������������������>�@����������������������>�@����������������������>�@�����������>�@����������������������>�@����������������������>�@����������������������>�@����������������������WKHQ ���������������������
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�5XOH�����LI >�@����������������������>�@����������������������>�@����������������������>�@�����������>�@����������������������>�@����������������������>�@����������������������>�@����������������������WKHQ ���������������������
&RQVLGHUDQGR�R�TXH�IRL�GHVFULWR�QD�VHomR������ GR�SUHVHQWH�WUDEDOKR��RV�YDORUHV�GD� SUHPLVVD� GD� UHJUD� HQWUH� FROFKHWHV� >�@�� UHSUHVHQWDP� RV� DWULEXWRV� RX� YDULiYHLV� GDV�LQVWkQFLDV�� (� RV� YDORUHV� HQWUH� SDUrQWHVHV� ���� UHSUHVHQWDP� UHVSHFWLYDPHQWH� D� IXQomR� GH�SHUWLQrQFLD� �QHVWH� FDVR� DV� YDULiYHLV� OLQJ�tVWLFDV� XWLOL]DGDV� IRUDP�%DL[R� H� $OWR�� H� VHX�JUDX� GH� SHUWLQrQFLD� DVVRFLDGR� SDUD� D� UHIHULGD� YDULiYHO�� 'D� PHVPD� IRUPD� SDUD� D�FRQFOXVmR� GD� UHJUD�� D� UHSUHVHQWDomR� FRUUHVSRQGH� j� IXQomR� GH� SHUWLQrQFLD� H� VHX� YDORU�DVVRFLDGR�
'HVWD� IRUPD�� QD� UHJUD� ����� SRU� H[HPSOR�� SDUD� R� SULPHLUR� VHQVRU� R� JUDX� GH�SHUWLQrQFLD�DVVRFLDGR�j�SULPHLUD�IXQomR�GH�SHUWLQrQFLD�p�������H�SDUD�D�VHJXQGD�IXQomR�GH�SHUWLQrQFLD�p��������GD�PHVPD�IRUPD�SDUD�RV�GHPDLV�DWULEXWRV�

��� &RPSDUDomR�HQWUH�DV�DERUGDJHQV
2� REMHWLYR� GHVWD� VHomR� p� FRPSDUDU� R� GHVHPSHQKR� GDV� DERUGDJHQV� LQYHVWLJDGDV� QD�FODVVLILFDomR� GRV� SDGU}HV� GH� RGRUHV��1HVWD� FRPSDUDomR� VmR� FRQVLGHUDGRV� RV�PHOKRUHV�UHVXOWDGRV�REWLGRV�SRU�FDGD�XP�GRV�FODVVLILFDGRUHV�XWLOL]DGRV��9DOH� UHVVDOWDU�TXH��SDUD�XPD�FRPSDUDomR�LG{QHD�HQWUH�RV�FODVVLILFDGRUHV��RV�H[SHULPHQWRV�IRUDP�UHDOL]DGRV�FRP�D� PHVPD� EDVH� GH� GDGRV�� 3DUD� D� FRPSDUDomR� GRV� FODVVLILFDGRUHV� p� XWLOL]DGR� R�GHVHPSHQKR�PpGLR�GH�FODVVLILFDomR�GRV�PRGHORV�QDV�SDUWLo}HV�WHVWDGDV�

2�SDUkPHWUR�GH�FRPSDUDomR�XWLOL]DGR�p�R�(UUR�GH�&ODVVLILFDomR REWLGR�SRU�FDGD�XP� GRV� FODVVLILFDGRUHV�� 2� (UUR� GH� &ODVVLILFDomR� p� GDGR� SHOD� UD]mR� GD� TXDQWLGDGH� GH�
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SDGU}HV�FODVVLILFDGRV�GH�IRUPD�LQFRUUHWD�SHOD�TXDQWLGDGH�WRWDO�GH�SDGU}HV�WHVWDGRV��3DUD�D UHDOL]DomR�GR�WHVWH�GH�KLSyWHVHV�HQWUH�PpGLDV��VmR�FRPSDUDGRV�RV�HUURV�GH�FODVVLILFDomR�GDV����H[HFXo}HV�UHDOL]DGDV�FRP�FDGD�XP�GRV�FODVVLILFDGRUHV�

$�PpGLD� GRV�PHOKRUHV� UHVXOWDGRV� REWLGRV� SRU� FDGD� XP�GRV� FODVVLILFDGRUHV�� QD�FODVVLILFDomR�GRV�JDVHV�GHULYDGRV�GR�SHWUyOHR��VmR�VXPDUL]DGRV�QD�7DEHOD������
7DEHOD����� ¤ 0HOKRUHV�UHVXOWDGRV�REWLGRV�SHORV�PRGHORV�LQYHVWLJDGRV

(UUR�GH�7UHLQDPHQWR (UUR�GH�9DOLGDomR (UUR�GH�7HVWH (UUR�GH�&ODVVLILFDomR eSRFDV�7UHLQDGDV0RGHOR 3DUWLomR 0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR 0pGLD 'HVYLR� ������� ������� ������ ������� ������ ������� ������ ������ �� ��0/3 � ������� ������� ������� ������� ������� ������� ������ ������ �� ��� ������� ������� ������� ������� ������ ������� ������ ������ �� ��� ������� ������� ������ ������� ������ ������� ������ ������ ��� ��� ������� ������� ������ ������� ������ ������� ������ ������ �� ��0/3�:DYHOHW � ������� ������� ������ ������� ������ ������� ������ ������ ��� ���� ���� ���� ����� ����� ����� ����� ������ ������ �� ��7'11 � ���� ���� ����� ����� ����� ����� ������ ������ �� ��� ���� ���� ����� ����� ����� ����� ������ ������ �� ��� ���� ���� ����� ����� ����� ���� ������ ������ ��� ���� ���� ���� ����� ����� ����� ���� ������ ������ ��� ���7'11�:DYHOHW � ���� ���� ����� ����� ����� ���� ������ ������ ��� ���� ������ ���� � � ������ ����� ������ ������ ���� �):' � ������ ���� � � ������ ������ ������ ������ ���� �� ������ ���� � � ������ ���� ������ ������ ���� �()X11 0pGLD ���� ���� � � ���� ���� ������ ������ � �
1D�7DEHOD����� p�DSUHVHQWDGD�XPD�FRPSDUDomR�HVWDWtVWLFD��EDVHDGD�QR� WHVWH�GH�KLSyWHVHV�W GH�6WXGHQW��HQWUH�RV�FODVVLILFDGRUHV�LQYHVWLJDGRV�
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7DEHOD����� � &RPSDUDomR�HQWUH�RV�FODVVLILFDGRUHV

��� � PP  +
��� � PP �+0RGHOR�� �P � 0RGHOR�� �P � 9DORU�FDOFXODGR�GD�YDULiYHO�GH�WHVWH 'HFLVmR

7'11�¤ :DYHOHW 0/3�¤ :DYHOHW� ������� 5HMHLWDGD7'11�¤ :DYHOHW ):' �������� 5HMHLWDGD7'11�¤ :DYHOHW ()X11 ������� 1mR�5HMHLWDGD0/3�¤ :DYHOHW ):' ������� 5HMHLWDGD0/3�¤ :DYHOHW ()X11 ������ 5HMHLWDGD()X11 ):' �������� 5HMHLWDGD
$�7DEHOD� ���� DSUHVHQWD� RV� UHVXOWDGRV� GR� WHVWH� W SDUD� DPRVWUDV� HPSDUHOKDGDV��FRP� QtYHO� GH� VLJQLILFkQFLD� GH� ����1HVWD� WDEHOD�� �P H� �P VmR� DV�PpGLDV� GH� HUURV� GH�FODVVLILFDomR�QRV�H[SHULPHQWRV�FRP�FDGD�XP�GRV�FODVVLILFDGRUHV�
$� VHJXLU�� R� GHVHPSHQKR� GH� FDGD� XPD� GDV� DERUGDJHQV� VHUi� GLVFXWLGD� H� VHXV�UHVXOWDGRV�FRPSDUDGRV�FRP�RV�GHPDLV�PRGHORV�LQYHVWLJDGRV�

����� 5HGH�3HUFHSWURQ�0XOWL�&DPDGDV
$� UHGH�3HUFHSWURQ�0XOWL�&DPGDV� p� XP�GRV�PRGHORV� FRQH[LRQLVWDV�PDLV� XWLOL]DGRV� QD�FODVVLILFDomR�GH�SDGU}HV�GH�RGRUHV��3DUWH�SRU� VHU�XP�GRV�PRGHORV� FRQH[LRQLVWDV�PDLV�GLIXQGLGRV� H� WDPEpP� SRU� VHU� XPD� GDV� DERUGDJHQV� PDLV� VLPSOHV�� 6XD� XWLOL]DomR� HP�QDUL]HV� DUWLILFLDLV� Mi� IRL� DPSODPHQWH� LQYHVWLJDGD� H� VHXV� UHVXOWDGRV� VXSHUDUDP� RV� GH�PXLWDV�WpFQLFDV�WUDGLFLRQDLV�QD�FODVVLILFDomR�GH�RGRUHV�>*DUGQHU�HW�DO���������*DUGQHU�H�%DUWOHWW������@�

1D� FODVVLILFDomR� GRV� JDVHV�� %XWDQR�� (WDQR�� 0HWDQR�� 3URSDQR� H� 0RQy[LGR� GH�&DUERQR�D� UHGH�3HUFHSWURQ�0XOWL�&DPDGDV�DSUHVHQWRX�XP�HUUR�PpGLR�GH�FODVVLILFDomR�GH��������DOLDGD�DR�SUp�SURFHVVDPHQWR�FRP�D�7UDQVIRUPDGD�GH�:DYHOHW�
1RV� WHVWHV� GH� KLSyWHVH� UHDOL]DGRV�� DSUHVHQWDGRV� QD� 7DEHOD� ������ SRGH� VHUYHULILFDGR� TXH� D� UHGH� 3HUFHSWURQ� 0XOWL�&DPDGDV� Vy� REWHYH� XP� GHVHPSHQKR� GH�FODVVLILFDomR� HVWDWtVLWFDPHQWH� VXSHULRU� j� UHGH� )HDWXUH�ZHLJKWHG� 'HWHFWRU�� $�
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VXSHULRULGDGH�GDV�GHPDLV�DUTXLWHWXUDV�VREUH�DV�UHGHV�3HUFHSWURQ�0XOWL�&DPDGDV�VH�GHYH�D�XPD�PDLRU�FRPSOH[LGDGH�H�UREXVWH]�GRV�PRGHORV��FDVR�GD�UHGH�()X11���DOpP�GH�XPD�PHOKRU� DGDSWDELOLGDGH� DRV� GDGRV� TXH� HVWmR� VHQGR� WUDWDGRV� �FDVR� GD� UHGH� 7'11� TXH�SRVVXL�D�FDSDFLGDGH�GH�DSUHQGHU�DV�FDUDFWHUtVWLFDV�WHPSRUDLV�GRV�SDGU}HV�GH�RGRUHV��
����� 5HGH�1HXUDO�FRP�$WUDVRV�QR�7HPSR
$�XWLOL]DomR�GDV�5HGHV�1HXUDLV�FRP�$WUDVRV�QR�7HPSR�QD�FODVVLILFDomR�GH�SDGU}HV�GH�RGRUHV�IRL�SURSRVWD�SRU�<DPD]DNL���������1RV�H[SHULPHQWRV�UHDOL]DGRV�SHOR�DXWRU��HVWD�DERUGDJHP�DSUHVHQWRX�PHOKRUDV�VLJQLILFDWLYDV�QR�UHFRQKHFLPHQWR�GH�RGRUHV��2V�WHVWHV�IRUDP� UHDOL]DGRV� FRP�DPRVWUDV�SURYHQLHQWHV�GH� WUrV� VDIUDV�GH�XP�PHVPR�YLQKR� WLQWR��SHUDQWH� RV� UHVXOWDGRV� DSUHVHQWDGRV� SHODV� UHGHV� 3HUFHSWURQ� 0XOWL�&DPDGDV� QD�FODVVLILFDomR�GD�PHVPD�EDVH�

1RV� H[SHULPHQWRV� UHDOL]DGRV� QHVWD� GLVVHUWDomR�� FRP� RV� JDVHV� SURYHQLHQWHV� GD�LQG~VWULD� SHWUROtIHUD�� D� 5HGH� 1HXUDO� FRP� $WUDVRV� QR� 7HPSR� DSUHVHQWRX� UHVXOWDGRV�VLPLODUHV�RX�VXSHULRUHV�D�UHGH�3HUFHSWURQ�0XOWL�&DPDGDV��(QTXDQWR�D�UHGH�3HUFHSWURQ�0XOWL�&DPDGDV� DSUHVHQWRX� XP� HUUR�PpGLR� GH� ������ D� 5HGH� 1HXUDO� FRP�$WUDVRV� QR�7HPSR�DSUHVHQWRX�XP�HUUR�PpGLR�GH��������XWLOL]DQGR�SUp�SURFHVVDPHQWR�FRP�$QiOLVH�:DYHOHW�� 9DOH� UHVVDOWDU� TXH� RV� REMHWLYRV� GHVWH� WUDEDOKR� QmR� VmR� LQYHVWLJDU�H[DXVWLYDPHQWH� DV� WpFQLFDV� DERUGDGDV� H� VLP� GHPRQVWUDU� VXDV� SRWHQFLDOLGDGHV� QD�FODVVLILFDomR�GRV�SDGU}HV�GH�RGRUHV��IDWR�SHOR�TXDO�IRL�XWLOL]DGR�VRPHQWH�XP�DWUDVR�QR�WHPSR�QRV�H[SHULPHQWRV�UHDOL]DGRV�FRP�DV�5HGHV�1HXUDLV�FRP�$WUDVRV�QR�7HPSR�
&RPR� SRGH� VHU� YHULILFDGR� QD� 7DEHOD� ������ DV� 5HGHV� 1HXUDLV� FRP�$WUDVRV� QR�7HPSR�FRUUHVSRQGHP�D�XPD�SURPLVVRUD�DERUGDJHP�SDUD�D�FODVVLILFDomR�GH�RGRUHV��HODV�IRUDP�VXSHULRUHV�HP�SHUIRUPDQFH�GH�JHQHUDOL]DomR�jV�UHGHV�3HUFHSWURP�0XOWL�&DPDGDV�H� )HDWXUH�ZHJKWHG� 'HWHFWRU�� $V� UHGHV� (YROYLQJ� )X]]\�1HXUDO� 1HWZRUN� DSUHVHQWDUDPXPD�PHGLD�GH�HUUR�GH��������HVWDWLVWLFDPHQWH�VLPLODU�DV�5HGHV�1HXUDLV�FRP�$WUDVRV�QR�7HPSR��2V�H[FHOHQWHV�UHVXOWDGRV�DSUHVHQWDGRV�SHOD�5HGH�1HXUDO�FRP�$WUDVRV�QR�7HPSR�VmR� GHYLGRV� D� VXD� FDSDFLGDGHV� GH� XWLOL]DU� DV� FDUDFWHUtVWLFDV� WHPSRUDLV� GRV� SDGU}HV� GH�RGRUHV�QR�DSUHQGL]DGR�GD�UHGH�
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����� 5HGH�)HDWXUH�ZHLJWKHG�'HWHFWRU
$V�UHGHV�)HDWXUH�ZHLJWKHG�'HWHFWRU�FRUUHVSRQGHP�D�XPD�QRYD�DERUGDJHP�KtEULGD��FRP�R�REMHWLYR�GH�UHVROYHU�YiULRV�GRV�SUREOHPDV�HQFRQWUDGRV�QR�UHFRQKHFLPHQWR�GH�SDGU}HV��(VWH� PRGHOR�� LQWURGX]LGR� SRU� /L� HW� DO�� �������� IRL� XWLOL]DGR� FRPR� FODVVLILFDGRU� GH�SDGU}HV�GH�RGRU�SRU�VH�SURSRU�D�FODVVLILFDU�SDGU}HV��VHOHFLRQDU�DWULEXWRV�H�H[WUDLU�UHJUDV�H[SOLFDWLYDV�GD�UHGH�

$SHVDU�GH�WHU�DSUHVHQWDGR�ERQV�UHVXOWDGRV�HP�H[SHULPHQWRV�DQWHULRUHV�>$PRULQ�HW� DO��� ������ /L� HW� DO��� ����@�� R� PRGHOR� )HDWXUH�ZHLJKWHG� 'HWHFWRU� REWHYH�HVWDWLVWLFDPHQWH� R� HUUR� PDLRU� PpGLR� GH� FODVVLILFDomR� HQWUH� RV� FODVVLILFDGRUHV�LQYHVWLJDGRV�� XP� HUUR� PpGLR� GH� �������� $� SDUWLU� GH� PDLRUHV� LQYHVWLJDo}HV� FRP� D�DUTXLWHWXUD�)HDWXUH�ZHLJKWHG�'HWHFWRU�YHULILFRX�VH�TXH�D�PHVPD�DSUHVHQWD�GLILFXOGDGHV�SDUD�WUDWDU�GDGRV�QmR�OLQHDUPHQWH�VHSDUiYHLV�
$SHVDU� GD� EDL[D� SHUIRUPDQFH� GH� JHQHUDOL]DomR� GD� UHGH� )HDWXUH�ZHLJKWHG�'HWHFWRU�QD�FODVVLILFDomR�GRV�VLQDLV�GH�RGRU��D� UHGH�DSUHVHQWRX�UHVXOWDGRV�SURPLVVRUHV�QD�LGHQWLILFDomR�GRV�DWULEXWRV�UHOHYDQWHV�SDUD�D�FODVVLILFDomR�GRV�RGRUHV�
9HULILFDU�D� LPSRUWkQFLD�GH�FDGD�XP�GRV�VHQVRUHV�QD�FODVVLILFDomR�GRV�VLQDLV�GH�RGRUHV� p� XPD� WDUHID� PXLWR� LPSRUWDQWH�� 0HVPR� VH� VDEHQGR� TXH� R� VLVWHPD� ROIDWLYR�ELROyJLFR� XWLOL]D� PLOKDUHV� GH� VHQVRUHV� SDUD� LGHQWLILFDU� D� SUHVHQoD� GH� XP� RGRU� QR�DPELHQWH�� HP� VHX� FRUUHVSRQGHQWH� HOHWU{QLFR�� R� QDUL]� DUWLILFLDO�� TXDQWR� PHQRU� D�TXDQWLGDGH�GH�VHQVRUHV�XWLOL]DGRV��PHOKRU�VHUi�R�FRQFHLWR�GR�GLVSRVLWLYR��(VWD�DILUPDomR�VH�GHYH�SHOR�FXVWR�GH�DTXLVLomR�GH�FDGD�XP�GRV�VHQVRUHV�H�SHOD�QHFHVVLGDGH�GR�VLVWHPD�GH�UHFRQKHFLPHQWR�VHU�LPSOHPHQWDGR�HP�KDUGZDUH��SDUD�R�GLVSRVLWLYR�VHU�SRUWiYHO��1R�FDVR�GH�XPD�UHGH�QHXUDO��TXDQWR�PHQRU�D�WRSRORJLD�GD�DUTXLWHWXUD�D�VHU�LPSOHPHQWDGD��PHQRU�R�FXVWR�GHVWD� WDUHID��2XWUD�TXHVWmR�D� VHU�FRQVLGHUDGD� p�TXH�D�FRPSOH[LGDGH�GR�UHFRQKHFLPHQWR� GH� RGRUHV� p� GLUHWDPHQWH� SURSRUFLRQDO� D� TXDQWLGDGH� GH� VHQVRUHV�XWLOL]DGRV�QR�UHFRQKHFLPHQWR�GR�RGRU�><DPD]DNL������@�
&RP�D�XWLOL]DomR�GR�PpWRGR�GH� VHOHomR�GH� DWULEXWRV�GD� UHGH�)HDWXUH�ZHLJKWHG�'HWHFWRU� PHWDGH� GRV� DWULEXWRV� GD� EDVH� IRUDP� UHPRYLGRV�� VHP� SUHMXt]R� SDUD� D�FODVVLILFDomR�GRV�SDGU}HV�GH�RGRU��$�UHGH�)HDWXUH�ZHLJKWHG�'HWHFWRU�LGHQWLILFRX�YiULRV
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GRV� DWULEXWRV� LQGLFDGRV� FRPR� GH� PDLRU� UHOHYkQFLD� SHOR� PpWRGR� GH� $QiOLVH� GH�&RPSRQHQWHV�3ULQFLSDLV��SRUpP�UHDOL]DQGR�HVWD�WDUHID�GH�IRUPD�DXWRPiWLFD�H�UiSLGD�

2XWUDV� YDQWDJHQV� TXH� SHVDP� HP� IDYRU� GD� UHGH� )HDWXUH�ZHLJKWHG�'HWHFWRU� VmR�VXD�VLPSOLFLGDGH�GH� LPSOHPHQWDomR��D�QmR�QHFHVVLGDGH�GH� WpFQLFDV�GH�RWLPL]DomR�SDUD�DV�UHJUDV�H[WUDtGDV�H�R�SURFHVVR�GH�H[WUDomR�GH�UHJUDV�VHU�UHDOL]DGR�GH�IRUPD�GLUHWD�
6REUH�R�SURFHVVR�GH�H[WUDomR�GH�UHJUDV�GLIXVDV�GD�UHGH��SRGH�VHU�GHVWDFDGR�TXH�R�PHVPR�p�UHDOL]DGR�GH�IRUPD�VLPSOHV��3RUpP��VRPHQWH�SRGHP�VHU�H[WUDtGDV�XPD�UHJUD�GH�FODVVLILFDomR�SRU�FODVVH��R�TXH�SRGH�SUHMXGLFDU�VXD�LQWHUSUHWDomR�TXDQGR�D�TXDQWLGDGH�GH�DWULEXWRV� GD� EDVH� GH� GDGRV� p� PXLWR� JUDQGH�� 2XWUD� GHILFLrQFLD� GR� PRGHOR� )HDWXUH�ZHLJKWHG� 'HWHFWRU� p� TXDQWR� DR� PpWRGR� GH� VHOHomR� GH� DWULEXWRV�� DSHVDU� GH� WHU�DSUHVHQWDGRV� ERQV� UHVXOWDGRV�� HVWH� QmR� SRVVXL� XPD�PHWRGRORJLD� EHP� GHILQLGD�� GDQGR�PDUJHP�j�VXEMHWLYLGDGH�QD�HVFROKD�GRV�DWULEXWRV�PHQRV�UHOHYDQWHV�

����� 5HGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUNV
'D�PHVPD�IRUPD�TXH�D�UHGH�)HDWXUH�ZHLJWKHG�'HWHFWRU��VmR�DV�IXQFLRQDOLGDGHV�GD�UHGH�(YROYLQJ� )X]]\� 1HXUDO� 1HWZRUNV� TXH� D� ID]HP� VH� VREUHVVDLU�� SHUDQWH� DERUGDJHQV�FRQH[LRQLVWDV�FOiVVLFDV��QD�FODVVLILFDomR�GRV�VLQDLV�GH�RGRU��(VWDV� IXQFLRQDOLGDGHV�VmR������ SRVVLELOLGDGH� GH� H[WUDomR� GR� FRQKHFLPHQWR� GD� UHGH� D� SDUWLU� GH� UHJUDV� GLIXVDV� GH�FODVVLILFDomR������WUHLQDPHQWR�LQFUHPHQWDO�H�RQ�OLQH��R�TXH�SRVVLELOLWD�D�DSUHVHQWDomR�GH�QRYRV�SDGU}HV�H�FODVVHV�j�UHGH��VHP�D�QHFHVVLGDGH�GH�UH�DSUHVHQWDU�D�EDVH�GH�GDGRV�WRGD�QR�WUHLQDPHQWR��H�����H[WUDomR�� LQVHUomR�H�DJUHJDomR�GR�FRQKHFLPHQWR�GD�UHGH�D�SDUWLU�GD�PDQLSXODomR�GDV�UHJUDV�GLIXVDV�GH�FODVVLILFDomR��

$� PpGLD� GR� HUUR� GH� FODVVLILFDomR� REWLGR� SHOD� UHGH� (YROYLQJ� )X]]\� 1HXUDO�1HWZRUN� p� GH� ������� $R� ODGR� GD� 5HGH� 1HXUDO� FRP� $WUDVRV� QR� 7HPSR� FRP� SUp�SURFHVVDPHQWR�:DYHOHW��VmR�RV�PHOKRUHV�UHVXOWDGRV�QD�FODVVLILFDomR�GH�VLQDLV�GH�RGRUHV�HQFRQWUDGRV�QRV�H[SHULPHQWRV�UHDOL]DGRV�QHVWD�GLVVHUWDomR�
$OpP� GD� ERD� SHUIRUPDQFH� GH� JHQHUDOL]DomR�� D� UHGH� (YROYLQJ� )X]]\� 1HXUDO�1HWZRUNV�DSUHVHQWD�DOJXPDV�FDUDFWHUtVWLFDV�DLQGD�LQH[SORUDGDV�QD�FRQVWUXomR�GH�QDUL]HV�DUWLILFLDLV�� FRPR� D� DSUHQGL]DJHP� LQFUHPHQWDO� H� RQ�OLQH� DV� TXDLV� SHUPLWHP� TXH� R�
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GLVSRVLWLYR� DSUHQGD� QRYRV� RGRUHV� GXUDQWH� D� RSHUDomR� GR� QDUL]� DUWLILFLDO�� (VWD�IOH[LELOLGDGH�ID]�FRP�TXH�R�QDUL]�DUWLILFLDO�SRVVD�VHU�XWLOL]DGR�HP�GLYHUVDV�WDUHIDV��VHP�TXH�SDUD�LVVR�R�PHVPR�QHFHVVLWH�VHU�UHFRQILJXUDGR�RX�DOWHUDGR�

2XWUD� FDUDFWHUtVWLFD� GD� UHGH� (YROYLQJ� )X]]\� 1HXUDO� 1HWZRUNV� p� D QmR�QHFHVVLGDGH�GH�SUp�SURFHVVDPHQWR�QRV�GDGRV��HVWD�IXQFLRQDOLGDGH�SRGH�QmR�Vy�GLPLQXLU�R WHPSR�GH�WUHLQDPHQWR�GR�GLVSRVLWLYR�GH�UHFRQKHFLPHQWR�GH�RGRUHV��FRPR�DXPHQWDU�D�YHORFLGDGH�QD� LGHQWLILFDomR�GRV�JDVHV�GHWHFWDGRV�SHOR�VLVWHPD�VHQVRU��2XWUD�YDQWDJHP�GD�UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUNV�p�TXH�VXD�IOH[LELOLGDGH�ID]�FRP�TXH�R�VLVWHPD�GH� UHFRQKHFLPHQWR� GH� SDGU}HV� VH� DGDSWH� IDFLOPHQWH� D� TXDQWLGDGH� GH� VHQVRUHV�GLVSRQtYHLV� SDUD� R� UHFRQKHFLPHQWR� GR� RGRU�� WRUQDQGR� R� GLVSRVLWLYR� H[WUHPDPHQWH�YHUViWLO�
2XWUR�SRQWR�D�VHU�FRQVLGHUDGR�VREUH�D�UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUNV�p�D�SRVVLELOLGDGH� GH� LQVHUomR�� H[WUDomR� H� DJUHJDomR� GH� FRQKHFLPHQWR� GD� UHGH�� $� IiFLO�PDQLSXODomR�GDV� UHJUDV� SHUPLWH�TXH�R� FRQKHFLPHQWR� DGTXLULGR�SRU�XP�QDUL]� DUWLILFLDO�SRVVD� VHU� UHSDVVDGR� SDUD� RXWURV� GLVSRVLWLYRV� GH� IRUPD� H[WUHPDPHQWH� VLPSOHV�� (VWD�FDUDFWHUtVWLFD� SRVVLELOLWD� TXH� GRLV� QDUL]HV� DUWLILFLDLV� WUDEDOKDUHP� FRODERUDWLYDPHQWH�� D�SDUWLU�GR�FRPSDUWLOKDPHQWR�GH�VXDV�EDVHV�GH�FRQKHFLPHQWR�
8PD� GDV� SRVVtYHLV� GHILFLrQFLDV� GD� UHGH� (YROYLQJ� )X]]\� 1HXUDO� 1HWZRUN� QR�WUDWDPHQWR� GH� RGRUHV� p� R� FUHVFLPHQWR� GH� VXD� DUTXLWHWXUD� GXUDQWH� D RSHUDomR� GR�GLVSRVLWLYR�� 6H� GXUDQWH� D� WDUHID� GH� DSUHQGL]DJHP� GD� UHGH� (YROYLQJ� )X]]\� 1HXUDO�1HWZRUN�QmR�IRU�UHDOL]DGD�SRGD�RX�DJUHJDomR�GH�XQLGDGH�GH�UHJUDV��VXD�DUTXLWHWXUD�SRGH�WRUQDU�VH� PXLWR� JUDQGH� H� FRPSOH[D�� 2XWUD� TXHVWmR� D� VHU� FRQVLGHUDGD� p� TXH� D� UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUNV�SRVVXL�XP�FRQFHLWR�GH�WHPSRUDOLGDGH�QmR�H[SOLFLWR��H�VHQGR�DV� LQIRUPDo}HV� WHPSRUDLV� WmR� LPSRUWDQWHV�QR� WUDWDPHQWR�GRV�VLQDLV�GH�RGRU�HVWD�FDUDFWHUtVWLFD�SRGH�SUHMXGLFDU�VHX�GHVHPSHQKR��
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��� 6XPiULR�GR�&DStWXOR
(VWH� FDStWXOR� DSUHVHQWRX� RV� UHVXOWDGRV� GRV� H[SHULPHQWRV� UHDOL]DGRV� FRP� RV�FODVVLILFDGRUHV� LQYHVWLJDGRV� QHVWD� GLVVHUWDomR�� 2� REMHWLYR� GH� WDLV� H[SHULPHQWRV� IRL�YHULILFDU�TXDO�GDV�DERUGDJHQV�REWpP�PHOKRU�GHVHPSHQKR�QD�FODVVLILFDomR�GH�HVWtPXORV�RGRUDQWHV�FDSWDGRV�SRU�XP�QDUL]�DUWLILFLDO�

$� UHGH� 3HUFHSWURQ�0XOWL�&DPDGDV� REWHYH� XP� HUUR�PpGLR� GH� FODVVLILFDomR� QDV�WUrV� SDUWLo}HV� GH� �������� SRUpP�� FRP� D� XWLOL]DomR� GR� SUp�SURFHVVDPHQWR� FRP� D�7UDQVIRUPDGD� GH�:DYHOHWV� HVWH� HUUR� FDLX� SDUD� �������(VWHV� UHVXOWDGRV� IRUDP� REWLGRV�WHVWDQGR�VH� GLIHUHQWHV� WRSRORJLDV�� XWLOL]DQGR� XPD� FDPDGD� LQWHUPHGLiULD� H� YDULDQGR� D�TXDQWLGDGH�GH�XQLGDGHV�GH�SURFHVVDPHQWR�QHVWD�FDPDGD�
$V�5HGHV�1HXUDLV�FRP�$WUDVRV�QR�7HPSR�REWLYHUDP�XP�HUUR�GH�FODVVLILFDomR�GH���������&RP�D�XWLOL]DomR�GR�SUp�SURFHVVDPHQWR�:DYHOHW�HVWH�HUUR�FDLX�SDUD��������2�XVR�GD� WpFQLFD�GH�$QiOLVH�:DYHOHW�� QD� UHGXomR�GR� UXtGR� H�QD� FRPSUHVVmR�GR� VLQDO� GH�RGRU�� SURSRUFLRQRX� DV� 5HGHV� 1HXUDLV� FRP� $WUDVRV� QR� 7HPSR� XP� GRV� PHOKRUHV�UHVXOWDGRV�QD�FODVVLILFDomR�GRV�VLQDLV�GH�RGRUHV�
$V�5HGHV�)HDWXUH�ZHLJWKHG�'HWHFWRU�REWLYHUDP�XP�HUUR�PpGLR�GH�FODVVLILFDomR�DOWR�HP�UHODomR�jV�GHPDLV�DERUGDJHQV��XP�HUUR�GH���������3RUpP��DSUHVHQWDUDP�ERQV�UHVXOWDGRV�QD�VHOHomR�GRV�VHQVRUHV�PDLV� LPSRUWDQWHV�GR�QDUL]�DUWLILFLDO��HP�VXD�DQiOLVH�TXDWUR� DWULEXWRV� IRUDP� LGHQWLILFDGRV� FRPR� GH� PHQRU� UHOHYkQFLD� QD� FODVVLILFDomR� GRV�VLQDLV�GH�RGRUHV��6XD�XWLOL]DomR�SURSRUFLRQRX�XPD�GLPLQXLomR�GH�����GR�WDPDQKR�GD�EDVH�GH�GDGRV�H�SRU�FRQVHT�rQFLD�QD�FRPSOH[LGDGH�GR�UHFRQKHFLPHQWR�GRV�RGRUHV�
$V� UHGHV� HYROXWLYDV� (YROYLQJ� )X]]\� 1HXUDO� 1HWZRUNV� REWLYHUP� yWLPRV�UHVXOWDGRV�QD�FODVVLILFDomR�GRV�GRUHV��2�HUUR�PpGLR�GH�FODVVLILFDomR��QDV�WUrV�SDUWLo}HV��IRL�GH��������$OpP�GD�ERD�JHQHUDOL]DomR�QD�FODVVLILFDomR�GRV�VLQDLV�GH�RGRUHV��D�UHGH�(YROYLQJ� )X]]\� 1HXUDO� 1HWZRUNV� SRVVXL� GLYHUVDV� IXQFLRQDOLGDGHV� TXH� D� WRUQDP�LQWHUHVVDQWH�QD�FODVVLILFDomR�GH�RGRUHV��FRPR�R�DSUHQGL]DGR�LQFUHPHQWDO�H�RQ�OLQH��H�DLQVHUomR��H[WUDomR�H�DJUHJDomR�GH�FRQKHFLPHQWR�



�&RQFOXVmR
(VWH� FDStWXOR� DSUHVHQWD� DV� FRQVLGHUDo}HV� ILQDLV� VREUH� R� WUDEDOKR�GHVHQYROYLGR� QHVWD� GLVVHUWDomR�� $� VHomR� ���� DSUHVHQWD� DOJXPDV�FRQVLGHUDo}HV� VREUH� RV� UHVXOWDGRV� REWLGRV� QRV� H[SHULPHQWRV�� 1D�VHomR�����VmR�GHVFULWDV�DV�FRQWULEXLo}HV�GHVWD�GLVVHUWDomR�H�D�VHomR�����DSUHVHQWD�DOJXPDV�SURSRVWDV�SDUD�WUDEDOKRV�IXWXURV�

��� &RQVLGHUDo}HV�ILQDLV
$� FRQVWUXomR� GH� GLVSRVLWLYRV� TXH� VLPXOHP� R� FRPSRUWDPHQWR� GR� VLVWHPD� ROIDWLYR�ELROyJLFR� p� XPD� iUHD� HP� H[SDQVmR��0XLWDV� SHVTXLVDV� HVWmR� VHQGR� GHVSHQGLGDV� FRP� D�ILQDOLGDGH� GH� VLPXODU� D� SHUFHSomR� KXPDQD�� $� PDLRULD� GRV� HVIRUoRV� YLVD� UHIOHWLU� QRV�GLVSRVLWLYRV�HOHWU{QLFRV�D�FDSDFLGDGH�KXPDQD�GH�SHUFHEHU�R�PXQGR�QD�IRUPD�GH�FLQFR�VHQWLGRV�RX�DWp�PHVPR�HVWHQGHU�QRVVDV�SRWHQFLDOLGDGHV�VHQVRULDLV�

2� SUHVHQWH� WUDEDOKR� HVWi� FRQWH[WXDOL]DGR� QD� FRQVWUXomR� GH� QDUL]HV� DUWLILFLDLV��GLVSRVLWLYRV�HOHWU{QLFRV�FXMD�QHFHVVLGDGH HP�GLYHUVDV�DSOLFDo}HV�p�LQGLVFXWtYHO��2�IRFR�SULQFLSDO�GHVWD�GLVVHUWDomR�IRL�j�FRQVWUXomR�GH�VLVWHPDV�GH� UHFRQKHFLPHQWR�GH�SDGU}HV�SDUD� QDUL]HV� DUWLILFLDLV�� EXVFDQGR� WpFQLFDV� TXH� DSUHVHQWHP� UHVXOWDGRV� VLJQLILFDWLYRV� QD�FODVVLILFDomR�GH�VLQDLV�GH�RGRU�
)RUDP� DSUHVHQWDGDV� YiULDV� DERUGDJHQV� GH� VLVWHPDV� GH� UHFRQKHFLPHQWR� GH�SDGU}HV��FRPR�D�UHGH�3HUFHSWURQ�0XLWL�&DPDGDV�>5XPHOKDUW�HW�DO�������@��D�UHGH�1HXUDO�
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FRP�$WUDVRV�QR�7HPSR�>/DQJ�H�+LOWRQ������@�H�DOJXPDV�DERUGDJHQV�KtEULGDV��FRPR�DV�UHGHV� )HDWXUH�ZHLJKWHG� 'HWHFWRU� >/L� HW� DO��� ����@� H� (YROYLQJ� )X]]\� 1HXUDO� 1HWZRUN�>.DVDERY������E@��$�EDVH�GH�RGRUHV�XWLOL]DGD�QR�HVWXGR�GH�FDVR�GD�SUHVHQWH�GLVVHUWDomR�p� FRPSRVWD� SHORV JDVHV� GHULYDGRV� GR� SHWUyOHR� %XWDQR�� (WDQR�� 0HWDQR� H� 3URSDQR��WDPEpP�IRL�XWLOL]DGR�R�JiV�0RQy[LGR�GH�&DUERQR�QRV�H[SHULPHQWRV��

'HQWUH�DV�DERUGDJHQV�FRQH[LRQLVWDV��DV�UHGHV�3HUFHSWURQ�0XOWL�&DPDGDV�VmR�DV�UHGHV� QHXUDLV� DUWLILFLDLV� PDLV� XWLOL]DGDV� QD� OLWHUDWXUD� SDUD� FODVVLILFDomR� GH� VLQDLV� GH�RGRUHV�><DPD]DNL��������6DQWRV��������*DUGQHU�H�%DUWOHWW��������*DUGQHU�HW�DO�������@��$V�5HGHV�1HXUDLV�FRP�$WUDVRV�QR�7HPSR��SRU�VXD�YH]��VmR�R�PRGHOR�FRQH[LRQLVWD�TXH�WHP� DSUHVHQWDGR� SURPLVVRUHV� UHVXOWDGRV� QD� FODVVLILFDomR� GH� RGRUHV� >=DQFKHWWLQ� HW� DO��������� <DPD]DNL� HW� DO��� ����@�� $OpP� GDV� DERUGDJHQV� FRQH[LRQLVWDV�� IRL� WHVWDGD� D�XWLOL]DomR�GD�7UDQVIRUPDGD�GH�:DYHOHW�>'DXEHFKLHV������@�FRPR�PpWRGR�GH�UHGXomR�GR�UXtGR�LQHUHQWH�D�FDSWDomR�GR�HVWtPXOR�RGRUDQWH�H�FRPR�PpWRGR�GH�FRPSUHVVmR�GR�VLQDO�GH�RGRU�
1RV� UHVXOWDGRV� REWLGRV� FRP� DV� DUTXLWHWXUDV� FRQH[LRQLVWDV�� D�5HGH�1HXUDO� FRP�$WUDVRV�QR�7HPSR�FRQILUPRX�VXD�VXSHULRULGDGH�HP�UHODomR�jV�UHGHV�3HUFHSWURQ�0XOWL�&DPDGDV�� 4XDQGR� DOLDGD� DR� PpWRGR� GH� SUp�SURFHVVDPHQWR� FRP� D� 7UDQVIRUPDGD� GH�:DYHOHW�D�5HGH�1HXUDO�FRP�$WUDVRV�QR�7HPSR�REWHYH�XP�HUUR�PpGLR�GH�FODVVLILFDomR�GH� ������� HQTXDQWR� TXH� D� UHGH� 3HUFHSWURQ�0XOWL�&DPDGDV� REWHYH� XP� HUUR�PpGLR� GH�������
'HQWUH� DV� DUTXLWHWXUDV� KtEULGDV� YHULILFDGDV�� D� UHGH� )HDWXUH�ZHLJKWHG� 'HWHFWRU�DSUHVHQWRX� XP� GHVHPSHQKR� GH� FODVVLILFDomR� EDL[R�� HP� UHODomR� jV� GHPDLV DERUGDJHQV�LQYHVWLJDGDV�QD�GLVVHUWDomR��HVWDV�UHGHV�DSUHVHQWDUDP�XP�HUUR�GH�FODVVLILFDomR�PpGLR�GH���������3RUpP��VHX�PpWRGR�GH�VHOHomR�GH�DWULEXWRV�GHPRQVWURX�H[FHOHQWHV�UHVXOWDGRV��RV�TXDLV�SRGHP�VHU�FRPSDUDGRV�DRV�IRUQHFLGRV�SHOD�WpFQLFD�GH�$QiOLVH�GH�&RPSRQHQWHV�3ULQFLSDLV��QD�LQGLFDomR�GRV�DWULEXWRV�PDLV�UHOHYDQWHV�QD�FODVVLILFDomR�GRV�RGRUHV��
&RP�D�XWLOL]DomR�GR�PpWRGR�GH� VHOHomR�GH� DWULEXWRV�GD� UHGH�)HDWXUH�ZHLJWKHG�'HWHFWRU� IRL� SRVVtYHO� LGHQWLILFDU� RV� VHQVRUHV� GR� QDUL]� DUWLILFLDO� TXH� DSUHVHQWDP�PDLRU�UHOHYkQFLD�QD�FODVVLILFDomR�GRV�JDVHV�WHVWDGRV��7DPEpP�IRL�SRVVtYHO�GLPLQXLU�R�WDPDQKR�GD� EDVH� GH� GDGRV� H� FRQVHT�HQWHPHQWH� D� FRPSOH[LGDGH� GD� WDUHID� GH� FODVVLILFDomR� GRV�
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RGRUHV��YLVWR�TXH�HVWD�p�GLUHWDPHQWH�SURSRUFLRQDO�DR�Q~PHUR�GH�VHQVRUHV�XWLOL]DGRV�QD�FODVVLILFDomR�GRV�RGRUHV�

$SHVDU� GR� SURPLVVRU� UHVXOWDGR�� QD� LQGLFDomR� GRV� DWULEXWRV�PDLV� UHOHYDQWHV� QD�FODVVLILFDomR� GRV� RGRUHV�� R�PpWRGR� GH� VHOHomR� GH� DWULEXWRV� GD� UHGH� )HDWXUH�ZHLJKWHG�'HWHFWRU� DSUHVHQWD� XPD� GHILFLrQFLD�� D� JUDQGH� VXEMHWLYLGDGH� QD� HVFROKD� GRV� DWULEXWRV�PHQRV� UHOHYDQWHV� SDUD� D� FODVVLILFDomR�� $� UHGH� )HDWXUH�ZHLJKWHG� 'HWHFWRU� WDPEpP�SHUPLWH� D� H[WUDomR� GH� UHJUDV� H[SOLFDWLYDV� GLIXVDV� GD� UHGH�� SRUpP� VRPHQWH� SRGH� VHU�H[WUDtGD� GD� UHGH� XPD� UHJUD� SRU� FODVVH�� R� TXH� SUHMXGLFD� D� LQWHUSUHWDomR� GDV� UHJUDV� HP�EDVHV�GH�GDGRV�FRP�XPD�JUDQGH�TXDQWLGDGH�GH�DWULEXWRV�
$� UHGH� (YROYLQJ� )X]]\� 1HXUDO� 1HWZRUNV� SRU� VXD� YH]�� DSUHVHQWRX� UHVXOWDGRV�VLJQLILFDWLYRV� QD� FODVVLILFDomR� GRV� SDGU}HV� GH� RGRUHV�� REWHYH� XP� HUUR� PpGLR� GH�FODVVLILFDomR� GH� ������� $OpP� GD� ERD� SHUIRUPDQFH� GH� JHQHUDOL]DomR�� H[LVWHP� RXWUDV�FDUDFWHUtVWLFDV�TXH�WRUQDP�D�UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUNV�SUHWHULGD�HP�UHODomR�DV� GHPDLV� DERUGDJHQV� DSUHVHQWDGDV�� SRGHP� VHU� GHVWDFDGDV�� D� QmR� QHFHVVLGDGH� GH� SUp�SURFHVVDPHQWR� QRV� GDGRV�� VHX� PpWRGR� GH� DSUHQGL]DJHP� LQFUHPHQWDO� H� RQ�OLQH�� TXH�SHUPLWH� D� UHGH� DSUHQGHU� QRYRV� RGRUHV� GXUDQWH� D� RSHUDomR� GR� QDUL]� DUWLILFLDO�� D�SRVVLELOLGDGH�GH�LQVHUomR��H[WUDomR�H�DJUHJDomR�GH�FRQKHFLPHQWR��RV�TXDLV�SRVVLELOLWDP�TXH� R� FRQKHFLPHQWR� DGTXLULGR� SRU� XP� QDUL]� DUWLILFLDO� SRVVD� VHU� UHSDVVDGR� D� RXWURV�GLVSRVLWLYRV� GH� IRUPD� H[WUHPDPHQWH� VLPSOHV�� H� D� H[WUDomR� GH� UHJUDV� GH� FODVVLILFDomR�GLIXVDV��H[SOLFDQGR�R�FRQKHFLPHQWR�DGTXLULGR�SHOD�UHGH�GXUDQWH�R�DSUHQGL]DGR�
$�XWLOL]DomR�GH�XP�VLVWHPD�GH�UHFRQKHFLPHQWR�GH�SDGU}HV�FRPR�D�UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUNV�� QR� UHFRQKHFLPHQWR� GH� VLQDLV� GH� RGRU� HP�XP�QDUL]� DUWLILFLDO��SHUPLWH�D�FULDomR�GH�HTXLSDPHQWRV�DR�PHVPR�WHPSR�YHUViWHLV�H�DOWDPHQWH�HVSHFtILFRV��2�QDUL]�DUWLILFLDO�SRGH��SRU�H[HPSOR��VHU�FRQILJXUDGR�SDUD�LGHQWLILFDU�XP�RGRU�HVSHFtILFR�H� SRVWHULRUPHQWH� WUHLQDGR� SDUD� LGHQWLILFDU� RXWURV� RGRUHV�� 1D� PDLRULD� GDV� DERUGDJHQV�SDUD� QDUL]HV� DUWLILFLDLV� VRPHQWH� FDUDFWHUtVWLFDV� FRPR� HUUR� GH� FODVVLILFDomR� VmR�FRQVLGHUDGDV� QD� DYDOLDomR� GRV� PRGHORV�� DV� IXQFLRQDOLGDGHV� GD� UHGH� (YROYLQJ� )X]]\�1HXUDO�1HWZRUNV� VXJHUHP�XPD�DPSOLDomR�QHVWHV�TXHVLWRV��EXVFDQGR�GLVSRVLWLYRV�FDGD�YH]�PDLV�YHUViWHLV�
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&RQVLGHUDQGR�PpWRGRV�HVWDWtVWLFRV�GH�FRPSDUDomR��DV�PHOKRUHV�DERUGDJHQV�SDUD�D� FODVVLILFDomR� GH� RGRUHV�� WHVWDGDV� QHVWD� GLVVHUWDomR�� IRUDP� DV� 5HGHV� 1HXUDLV� FRP$WUDVRV�QR�7HPSR�H�DV�UHGHV�(YROYLQJ�)X]]\�1HXUDO�1HWZRUNV�
&RPR� SDUD� WDUHIDV� PDLV� VLPSOHV� GH� UHFRQKHFLPHQWR� Mi� H[LVWH� WHFQRORJLD�VXILFLHQWH� SDUD� D� GHWHFomR� GH� RGRUHV�� IXWXUDV� SHVTXLVDV� SRGHULDP� FRQVLGHUDU� RXWUDV�IXQFLRQDOLGDGHV� QD� FRQVWUXomR� GRV� QDUL]HV� DUWLILFLDLV�� FRPR� D� DTXLVLomR� DXWRPiWLFD� GH�FRQKHFLPHQWR��FRQILJXUDomR�DXWRPiWLFD�GRV�GLVSRVLWLYRV��D�SUDWLFLGDGH�H�D�YHUVDWLOLGDGH�GRV�QDUL]HV�DUWLILFLDLV�

��� &RQWULEXLo}HV�GHVWH�WUDEDOKR
$OpP�GRV�UHVXOWDGRV�REWLGRV�QHVWH�WUDEDOKR�VHUYLUHP�GH�EDVH�SDUD�IXWXUDV�FRPSDUDo}HV�FRP�QRYRV�VLVWHPDV�SURSRVWRV�SDUD�UHFRQKHFHU�RGRUHV��RXWUDV�FRQWULEXLo}HV�SRGHP�VHU�GHVWDFDGDV�FRPR�

8WLOL]DomR� GD� 7UDVQIRUPDGD� GH� :DYHOHW� QR� SUp�SURFHVVDPHQWR� GRV� VLQDLV� GH�RGRU��FRPR�PpWRGR�GH�HOLPLQDomR�GR�UXtGR�H�FRPSUHVVmR�GR�VLQDO�GH�RGRU�
9DOLGDomR� GRV� UHVXOWDGRV� SUHYLDPHQWH� REWLGRV� FRP� DV� 5HGHV� 1HXUDLV� FRP�$WUDVRV�QR�7HPSR�QD�FODVVLILFDomR�GH�VLQDLV�GH�RGRU��DV�PHVPDV�VRPHQWH�KDYLDP�VLGR�WHVWDGDV� QR� UHFRQKHFLPHQWR� GH� RGRUHV� FRP�XPD�EDVH� GH� GDGRV� HVSHFtILFD� ><DPD]DNL������@�
9DOLGDomR� GR� GHVHPSHQKR� GD� UHGH� )HDWXUH�ZHLJKWHG� 'HWHFWRU� SDUD� XPD� QRYD�EDVH� GH� GDGRV�� H[SRQGR� VXDV� TXDOLGDGHV� H� GHILFLrQFLDV�� $� UHGH� )HDWXUH�ZHLJKWHG�'HWHFWRU�VRPHQWH�KDYLD�VLGR�YDOLGDGD�HP�GXDV�DSOLFDo}HV�>/L�HW�DO���������$PRULQ�HW�DO�������@�
$SUHVHQWDomR�GDV�SRWHQFLDOLGDGHV�GD�UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUNV�QD�FODVVLILFDomR� GRV� VLQDLV� GH� RGRUHV�� DSUHVHQWDQGR� VXDV� YDQWDJHQV� H� IXQFLQDOLGDGHV�DSOLFDGRV�DR�IXQFLRQDPHQWR�GRV�QDUL]HV�DUWLILFLDLV�
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��� 3URSRVWD�SDUD�WUDEDOKRV�IXWXURV
0XLWRV� WySLFRV�� SRU� PRWLYRV� GLYHUVRV�� QmR� IRUDP� LQFOXtGRV� QHVWH� WUDEDOKR�� 3RU� VH�HQFRQWUDUHP� IRUD�GR� HVFRSR�SUHWHQGLGR�� SRU� VHUHP�GH� LQWHUHVVH� VHFXQGiULR�� SRU� VHUHP�PXLWR� H[WHQVRV� RX� PXLWR� FRPSOH[RV� SDUD� R� REMHWLYR� GD� SUHVHQWH� GLVVHUWDomR�� 2V�SULQFLSDLV�GHVVHV�WySLFRV�VmR�PHQFLRQDGRV�EUHYHPHQWH�D�VHJXLU�H�SRGHP�VHU�HVWHQGLGRV�HP�IXWXUDV�LQYHVWLJDo}HV�

&RQVLGHUDQGR� R� GHVHPSHQKR� DSUHVHQWDGR� SHODV� DUTXLWHWXUDV� KtEULGDV� QD�FODVVLILFDomR�GH�RGRUHV�� GHQWUH� DV�SHUVSHFWLYDV� IXWXUDV�� HVWi�D�SRVVLELOLGDGH�YHULILFDU�R�GHVHPSHQKR� GH� RXWUDV� DERUGDJHQV� KtEULGDV� QD� FODVVLILFDomR� GRV� VLQDLV� GH� RGRUHV��H[SORUDQGR�R�KLEULGLVPR�HP�RXWURV�DVSHFWRV�GR�SUREOHPD�
2XWUD�SRVVLELOLGDGH�VHULD�H[SORUDU�RXWURV�DVSHFWRV�GD�7UDQVIRUPDGD�GH�:DYHOHW�QD� FODVVLILFDomR� GRV� RGRUHV�� QHVWH� WUDEDOKR� HOD� VRPHQWH� IRL� XWLOL]DGD� FRPR�PpWRGR� GH�FRPSUHVVmR� H� GLPLQXLomR� GR� UXtGR� LQHUHQWH� DRV� HVWtPXORV� RGRUDQWHV�� FDSWDGRV� SHOR�VLVWHPD�VHQVRU�GR�QDUL]�DUWLILFLDO�
9LVWR� RV� SURPLVVRUHV� UHVXOWDGRV� H� IXQFLRQDOLGDGHV� GD� UHGH� (YROYLQJ� )X]]\�1HXUDO� 1HWZRUN� QD� FODVVLILFDomR� GRV� SDGU}HV� GH� RGRU�� XPD� GDV� SRVVLELOLGDGHV� p�LQFRUSRUDU� XP� PpWRGR� GH� VHOHomR� GH� DWULEXWRV� j� UHGH�� 'H� IRUPD� TXH� D� UHGH� SRVVD�LGHQWLILFDU�RV�VHQVRUHV�PDLV�UHOHYDQWHV�QD�FODVVLILFDomR�GRV�RGRUHV��2XWUD�SRVVLELOLGDGH�GH�WUDEDOKR�p�XWLOL]DU�DV�LQIRUPDo}HV�WHPSRUDLV�REWLGDV�QD�DTXLVLomR�GRV�VLQDLV�GH�RGRU��QR�WUHLQDPHQWR�GD�UHGH�(YROYLQJ�)X]]\�1HXUDO�1HWZRUN�
$�SDUWLU�GD�XWLOL]DomR�GD�UHGH�(YROYLQJ�)X]\\�1HXUDO�1HWRZRUN�FRPR�VLVWHPD�GH�UHFRQKHFLPHQWR�GH�SDGU}HV�HP�QDUL]HV�DUWLILFLDLV��RXWUD�LQWHUHVVDQWH�IXQFLRQDOLGDGH�D�VHU� DGLFLRQDGD� D� UHGH� p� D� DWXDOL]DomR� DXWRPiWLFD� GRV� SDUkPHWURV� GH� FRQILJXUDomR� GD�UHGH��YLVWR�VXD�TXDQWLGDGH�H�GLILFXOGDGH�GH�RWLPL]DomR��2V�SDUkPHWURV�GH�FRQILJXUDomR�SRGHULDP�VHU�DWXDOL]DGRV�GH�IRUPD�DXWRPiWLFD�D�SDUWLU�GD�HYROXomR�GD�UHGH��FRP�WpFQLFDV�FRPR� $OJRULWPRV� GH� 2WLPL]DomR� *OREDO� >*ORYHU� H� /DJXQD�� ������ +ROODQG�� ������*ROGEHUJ��������'RZVODQG������@��(VWD�DXWRPDWL]DomR�SRGH�UHVXOWDU�HP�GLVSRVLWLYRV�GH�
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UHFRQKHFLPHQWR� GH� RGRUHV� PDLV� YHUViWHLV�� FRP� IXQFLRQDPHQWR� LQGHSHQGHQWH� H� VHP� D�QHFHVVLGDGH�GH�LQWHUIHUrQFLD�KXPDQD��



$SrQGLFH�$$QiOLVH�GH�&RPSRQHQWHV�3ULQFLSDLV
$� $QiOLVH� GH� &RPSRQHQWHV� 3ULQFLSDLV� p� HVVHQFLDOPHQWH� XPD� WpFQLFD� GH� DQiOLVH�H[SORUDWyULD� GH� GDGRV�� TXH� YLVD� j� UHGXomR� GH� VXD� GLPHQVLRQDOLGDGH�� $� XWLOL]DomR� GD�$QiOLVH� GH� &RPSRQHQWHV� 3ULQFLSDLV� REMHWLYD� LQGLFDU� HVWUXWXUDV�� SDVVtYHLV� GH� VHUHP�PRGHODGDV� HVWDWLVWLFDPHQWH� HP� SURFHVVRV� VLPLODUHV� jTXHOHV� HVWXGDGRV�� 2X� VHMD�� D�WUDQVIRUPDomR� GH� XP� FRQMXQWR� RULJLQDO� GH� YDULiYHLV� HP� XP� FRQMXQWR� PHQRU� GH�FRPELQDo}HV�OLQHDUHV�TXH�UHSUHVHQWDP�D�PDLRU�SDUWH�GD�YDULkQFLD�GR�FRQMXQWR�RULJLQDO�GRV�GDGRV�

6HQGR� DVVLP�� D� $QiOLVH� GH� &RPSRQHQWHV� 3ULQFLSDLV� GHWHUPLQD� IDWRUHV��FRPSRQHQWHV� SULQFLSDLV�� HP� VHT�rQFLD�� TXH� H[SOLFDP� D� PDLRU� SDUWH� SRVVtYHO� GD�YDULkQFLD�GRV�GDGRV��FRP�D�PHQRU�TXDQWLGDGH�SRVVtYHO�GHVWHV�IDWRUHV��2V�FRPSRQHQWHV�SULQFLSDLV� VmR� H[WUDtGRV� GH�PDQHLUD� TXH� R� SULPHLUR� FRPSRQHQWH� SULQFLSDO� FRQWHQKD� D�PDLRU�TXDQWLGDGH�GD�YDULDomR�WRWDO�GRV�GDGRV�
'H� IRUPD� JHUDO� H� EHP� VLPSOLILFDGD�� DV� FRPELQDo}HV� OLQHDUHV� GDV�P�YDULiYHLV�RULJLQDLV��TXH�JHUDP�FDGD�FRPSRQHQWH�SULQFLSDO��SRGHP�VHU�UHSUHVHQWDGDV�SHOD�(TXDomR�����

PLPLLL YDYDYD3& ��� ����� ���
1HVWD� HTXDomR�� YM �SDUD� M�  � ��������P�� VmR� DV� YDULiYHLV� RULJLQDLV� H�DLM �SDUD� M�  ���������P�� VmR� RV� FRHILFLHQWHV� TXH� PHGHP� D� LPSRUWkQFLD� GH� FDGD� YDULiYHO� QD� L�pVLPD�FRPSRQHQWH�SULQFLSDO� �&3L���2X� VHMD�� R�SHVR TXH� FDGD�YDULiYHO� SRVVXL�QD� FRPELQDomR�
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OLQHDU��2V�SHVRV�QDGD�PDLV�VmR�GR�TXH�R�FR�VHQR�GR�kQJXOR�HQWUH�R�HL[R�GD�FRPSRQHQWH�SULQFLSDO�H�R�HL[R�GD�YDULiYHO�RULJLQDO��GHVWD�IRUPD�VHX�YDORU�HVWDUi�VHPSUH�HQWUH����H����4XDQWR�PDLV�SUy[LPR�GH���HVWH�YDORU�HVWLYHU��PDLRU�p�D�LQIOXrQFLD�TXH�D�YDULiYHO�SRVVXL�QD�GHVFULomR�GHVWD�FRPSRQHQWH�SULQFLSDO�

1D� )LJXUD� $��� p� DSUHVHQWDGR� XP� H[HPSOR� GD� H[WUDomR� GRV� FRPSRQHQWHV�SULQFLSDLV�� 2� SULPHLUR� FRPSRQHQWH� SULQFLSDO� VHJXH� R� VHQWLGR� GH� PDLRU� YDULDomR� GRV�GDGRV�� R� VHJXQGR� FRPSRQHQWH� WHQWD� H[SUHVVDU� R� UHVWDQWH� GD� YDULDomR� H� DVVLP�VXFHVVLYDPHQWH�� 7HRULFDPHQWH� H[LVWHP� WDQWRV� FRPSRQHQWHV� SULQFLSDLV� TXDQWR� IRU� R�Q~PHUR�GH�YDULiYHLV�QRV�GDGRV�

)LJXUD�$���� ([HPSOR�GD�H[WUDomR�GRV�FRPSRQHQWHV�SULQFLSDLV�>'DQLHOV������@

'HILQLomR�GR�0pWRGR
(VWDV�QRYDV�YDULiYHLV��FKDPDGDV�FRPSRQHQWHV�SULQFLSDLV��VmR�IRUPDGDV�GH�PDQHLUD�TXH�

� $V�YDULiYHLV�QmR�VmR�FRUUHODWDV�HQWUH�VL��RUWRJRQDLV��
� 2�SULPHLUR�FRPSRQHQWH�SULQFLSDO�H[SOLFD�R�Pi[LPR�GD�YDULDomR�QRV�GDGRV�
� &DGD�FRPSRQHQWH�VXFHVVLYR�H[SOLFD�R�Pi[LPR�SRVVtYHO�GD�YDULDomR�UHVWDQWH�
$�DQiOLVH�GH�FRPSRQHQWHV�SULQFLSDLV�SRGH�VHU�UHVXPLGD�QD�VHJXLQWH�HTXDomR�
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RQGH�5 p�D�PDWUL]�GH�FRUUHODomR��SRGHULD�VHU�GH FRYDULkQFLD���9 p�D�PDWUL]�GH�DXWRYHWRUHV��HLJHQYHFWRUV��H�/ p�D PDWUL]�GH�DXWRYDORUHV��HLJHQYDOXHV��

2V�DXWRYDORUHV�VmR�DV�UDt]HV�GD�HTXDomR�SROLQRPLDO�GHILQLGD�SRU�
� ��¦ Q,O ���

RQGH�6 p�XPD�PDWUL]�GH�FRYDULkQFLD�RX�GH� FRUUHODomR�� O p� R� DXWR�YDORU� H� , p� XPD�PDWUL]� LGHQWLGDGH�
2V�DXWRYDORUHV�GHVWD�PDWUL]�REHGHFHP�DV�VHJXLQWHV�SURSULHGDGHV�
� 2�WUDoR�GD�PDWUL]�p�LJXDO�D�VRPD�GRV�DXWRYDORUHV�

¦  ¦ S
L LWU ��� O ���

� 2�GHWHUPLQDQWH�GD�PDWUL]�p�LJXDO�DR�SURGXWR�GRV�DXWRYDORUHV�
�   ¦ S
L SL� �� ��� OOOO � ���

$�FDGD�DXWRYDORU� O ��RV�DXWR�YHWRUHV�DVVRFLDGRV�D�O VmR�RV�YHWRUHV�QmR�QXORV�GD�VROXomR�GR�VLVWHPD�
���  ��¦ ;,QO ���

RQGH� 6 p�XPD�PDWUL]�GH�FRYDULkQFLD�RX�GH�FRUUHODomR�� O p�R�DXWRYDORU��, p�XPD�PDWUL]�LGHQWLGDGH�H�; p�R�DXWRYHWRU�DVVRFLDGR�
2V� DXWRYDORUHV� LQGLFDP� D� SURSRUomR� GD� YDULDomR� WRWDO� H[SOLFDGD� SRU� FDGD�FRPELQDomR�OLQHDU��HQTXDQWR�TXH�RV�DXWRYHWRUHV�IRUQHFHP�RV�FRHILFLHQWHV�GDV�YDULiYHLV�HP� FDGD� IXQomR� OLQHDU�� 2V� FRPSRQHQWHV� SULQFLSDLV� VmR� SHUSHQGLFXODUHV� HQWUH� VL� QR�HVSDoR��2V�YDORUHV�GRV�FRPSRQHQWHV�SULQFLSDLV�QmR�VmR�FRUUHODFLRQDGRV�HQWUH�VL�
3DUD� GHPRQVWUDU� D� HVVrQFLD� GD� $QiOLVH� GH� &RPSRQHQWHV� 3ULQFLSDLV�� VHUi�DSUHVHQWDGR� XP� H[HPSOR� VLPSOHV� TXH� LOXVWUD� IDFLOPHQWH� R�PpWRGR��&RQVLGHUHPRV� TXH�FDGD�DPRVWUD�GH�XP�HVWXGR�FRQWpP�XPD�FRQFHQWUDomR�[ GH�JiV�+pOLR� XPD�FRQFHQWUDomR�
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\ GH�JiV�1H{QLR��XPD�FRQFHQWUDomR�] GH�JiV�$UJ{QLR��HWF��(VVHQFLDOPHQWH��XPD�DPRVWUD�GHVWD� EDVH� p� FDUDFWHUL]DGD� SRU� XP� FRQMXQWR� GH� Q YDULiYHLV� TXH� FRUUHVSRQGHP� D�FRQFHQWUDo}HV� GH� JDVHV� QREUHV� LGHQWLILFDGRV�� 6H� WRPDUPRV� R� FRQMXQWR� GDV� DPRVWUDV��IRUPDPRV�XPD�PDWUL]�GH�GDGRV�FRPSRVWD�SRU�Q OLQKDV��DPRVWUDV�RX�JDVHV��H�P FROXQDV��FRQFHQWUDo}HV�RX�YDULiYHLV��

3DUD� VLPSOLILFDU�� LPDJLQHPRV� XP� FRQMXQWR� GH� DPRVWUDV� FDUDFWHUL]DGDV� SRU�DSHQDV�GXDV�YDULiYHLV��LVWR�p��FRQWHQGR�FRQFHQWUDo}HV�SHUWHQFHQWHV�D�DSHQDV�GRLV�JDVHV���$R� YHULILFDU� D� FRUUHODomR� HQWUH� HODV�� QHFHVVDULDPHQWH� p� REWLGD� XPD� UHWD� GH� UHJUHVVmR�OLQHDU�TXH� WUDGX]�D�PHOKRU�FRUUHODomR� OLQHDU�HQWUH�DV�GXDV�YDULiYHLV��6H� IRVVH�SRVVtYHO�GHILQLU� XPD� QRYD� YDULiYHO� TXH� WUDGX]LVVH� ILHOPHQWH� D� UHWD� GH� UHJUHVVmR�� HVWD� YDULiYHO�SRGHULD�VHU�GHVFULWD�FRPR�UHSUHVHQWDQWH�GDV�GXDV�SULPHLUDV�YDULiYHLV��2X�VHMD��FRP�HVWD�QRYD� YDULiYHO� SRGHUtDPRV� YHULILFDU� R� FRPSRUWDPHQWR� HVVHQFLDO� GDV� GXDV� YDULiYHLV�LQLFLDLV��(VWD�QRYD�YDULiYHO�QmR�VHULD�PDLV�GR�TXH�XP�FRPSRQHQWH�SULQFLSDO��TXH�UHVXOWD�GD�FRPELQDomR�OLQHDU�HQWUH�DV�GXDV�YDULiYHLV�LQLFLDLV��
(VWH� PpWRGR� HVWDWtVWLFR� GH� DQiOLVH� PXOWLYDULDGD� SRVVXL� XPD� HQRUPH� XWLOLGDGH�TXDQGR� VH� WUDEDOKD� FRP� DPRVWUDJHQV� FDUDFWHUL]DGDV�SRU�XP�Q~PHUR�GH�YDULiYHLV�EHP�VXSHULRU�D�GRLV� FRPR�R�DSUHVHQWDGR�QHVWD�GLVVHUWDomR��3RU�H[HPSOR��p�PXLWR�~WLO�SDUWLU�GH� XP� FRQMXQWR� GH� DPRVWUDV� FRP� XPD� JUDQGH� TXDQWLGDGH� GH� YDULiYHLV� H� FRQVHJXLU�DSHQDV�DOJXPDV�FRPSRQHQWHV�TXH�H[SOLTXHP�D�PDLRU�SDUWH�GD�YDULkQFLD�WRWDO�GRV�GDGRV��&RPR�HVWDV�FRPSRQHQWHV�SRGHP�GHVFUHYHU�R�FRPSRUWDPHQWR�GR�UHVWDQWH�GRV�GDGRV��HODV�SRGHP�VHU�XWLOL]DGDV�FRPR�SDUkPHWURV�EDVH�SDUD�H[SHULPHQWRV�VXEMDFHQWHV�FRP�D�EDVH�



$SrQGLFH�%7HVWH�GH�+LSyWHVHV
$�GLVWULEXLomR�GH�SUREDELOLGDGH�GDV�YDULiYHLV�DQDOLVDGDV�p�GHWHUPLQDGD SHOD�GLVWULEXLomR�GH� SUREDELOLGDGH� GH� FDGD� XPD� GDV� YDULiYHLV�� FXMDV� PpGLDV� VH� TXHU� FRPSDUDU�� $�GLVWULEXLomR�GH�SUREDELOLGDGH�WDPEpP�p�GHWHUPLQDGD�SHOD�HVFDOD�QXPpULFD�QD�TXDO� WDLV�YDULiYHLV�HVWmR�H[SUHVVDV�H�SHOR�WLSR�GH�FRPSDUDomR�TXH�VH�GHVHMD�UHDOL]DU� $VVLP�VHQGR��H[LVWHP� GLIHUHQWHV� WLSRV� GH� WHVWHV� TXH� DWHQGHP� GLIHUHQWHV� WLSRV� GH� YDULiYHLV��GLVWULEXLo}HV�H�FRPSDUDo}HV�

1R� TXH� FRQFHUQH� j� GLVWULEXLomR� H� QDWXUH]D� GDV� YDULiYHLV� D� VHUHP� FRPSDUDGDV��H[LVWHP�EDVLFDPHQWH�GRLV�JUDQGHV�WLSRV�GH�WHVWH�
� 7HVWHV� 3DUDPpWULFRV�� 6mR� WHVWHV� HP� TXH� VH� SUHVVXS}H� TXH� DV� YDULiYHLV� D�FRPSDUDU�HVWmR�DPEDV��QXPD�HVFDOD�LQWHUYDODU�RX�GH�UD]mR��H�TXH�SRGHP�VHU�FRQVLGHUDGDV� FRPR� DSUHVHQWDQGR� XP� GHWHUPLQDGR� WLSR� GH� GLVWULEXLomR� GH�SUREDELOLGDGH��JHUDOPHQWH��D�GLVWULEXLomR�QRUPDO���
� 7HVWHV� 1mR�3DUDPpWULFRV�� 6mR� WHVWHV� HP� TXH� VH� SUHVVXS}H� UHODWLYDPHQWH�SRXFD� FRLVD� DFHUFD� GDV� YDULiYHLV� HQYROYLGDV�� EDVHDQGR� DV� FRPSDUDo}HV� QR�UDQNLQJ�GRV�FDVRV�LQGLYLGXDLV��
2V� WHVWHV� SDUDPpWULFRV� DSUHVHQWDP� D� YDQWDJHP� GH� SRGHU� GHWHFWDU� GLIHUHQoDV�PXLWR�VXWLV�HQWUH�DV�YDULiYHLV�HVWXGDGDV��SRUpP��VXD�DSOLFDELOLGDGH�p�OLPLWDGD��GHYLGR�j�QHFHVVLGDGH�GH�VH�FRPSURYDU�TXH�WRGRV�RV�SUHVVXSRVWRV�GR�WHVWH�VmR�GH�IDWR�VDWLVIHLWRV��
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-i� RV� QmR�SDUDPpWULFRV� VmR� FRPSDUDWLYDPHQWH� PHQRV� VHQVtYHLV�� PDV� SRGHP� VHU�DSOLFDGRV�D XP�FRQMXQWR�PXLWR�PDLV�DPSOR�GH�FDVRV�
7LSRV�GH�&RPSDUDomR
([LVWHP� GRLV� WLSRV� GH� FRPSDUDomR� HQWUH� PpGLDV� RX� SURSRUo}HV� TXH� VH� SRGH� UHDOL]DU��FDGD�XP�FRP�VXDV�SDUWLFXODULGDGHV�H��FRQVHT�HQWHPHQWH��H[LJLQGR�XP�WLSR�HVSHFtILFR�GH�WHVWH��0DLV�HVSHFLILFDPHQWH� WHP�VH�

� 7HVWH� 3DUHDGR�� &RPSDUDomR� HQWUH� PpGLDV� RX� SURSRUo}HV� GH� GXDV�YDULiYHLV�GLVWLQWDV�
� 7HVWH� 1mR�3DUHDGR�� &RPSDUDomR� HQWUH� PpGLDV� RX� SURSRUo}HV� GH� GRLV�VXEJUXSRV�GH�FDVRV�GH�XPD�PHVPD�YDULiYHO�

2V�WHVWHV�SDUHDGRV�VmR�DSOLFiYHLV�TXDQGR�VH�REMHWLYD�FRPSDUDU�GXDV�REVHUYDo}HV�GH� XPD�PHVPD� DPRVWUD�� VHMDP� HODV� GXDV�PHGLGDV� VHSDUDGDV� QR� WHPSR� RX� HQWmR� GXDV�GLPHQV}HV�GLIHUHQWHV�GR�PHVPR�PpWRGR��-i�RV�WHVWHV�QmR�SDUHDGRV�VmR�XVDGRV�TXDQGR�VH�GHVHMD�FRPSDUDU�GRLV�VXEFRQMXQWRV�GH�XPD�DPRVWUD�
$�(VFROKD�GH�XP�7HVWH
$� HVFROKD� GH� XP� WHVWH� GH� KLSyWHVHV� GHSHQGH� GLUHWDPHQWH� GRV� REMHWLYRV� GD� SHVTXLVD��VHQGR� YiOLGR�� LQFOXVLYH�� WHQWDU� GLYHUVRV� WHVWHV� DWp� TXH� XP� GHOHV� REWHQKD� XP� DFKDGR�HVWDWLVWLFDPHQWH� UHOHYDQWH�� 2V� WHVWHV� GH� KLSyWHVH� PDLV� FRPXQV� VmR� DSUHVHQWDGRV� QD�7DEHOD�%���

7DEHOD�%���¤ 7LSRV�GH�WHVWH�GH�KLSyWHVH
7HVWHV�3DUDPpWULFRV 7HVWHV�1mR�3DUDPpWULFRV7HVWHV�3DUHDGRV 7HVWH�W�GH�6WXGHQW�3DUHDGR 7HVWH�:LOFR[RQ7HVWH�6LJQHG�5DQN7HVWHV�1mR�3DUHDGRV 7HVWH�W GH�6WXGHQW�1mR�3DUHDGR 7HVWH�GH�.ROPRJRURY�60LUQRY7HVWH�0DQQ�:KLWQH\�8

4XDQGR�VH�REMHWLYD�GHWHFWDU�GLIHUHQoDV�VXWLV��p�PHOKRU��TXDQGR�SRVVtYHO��XVDU�RV�WHVWHV� SDUDPpWULFRV�� Mi� TXH� HVVHV� VmR� RV� PDLV� VHQVtYHLV�� &DVR� QmR� VHMD� REWLGR� XP�
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UHVXOWDGR� VLJQLILFDWLYR� QHOHV�� p� SURYiYHO� TXH� RV� QmR�SDUDPpWULFRV� WDPEpP� QmR� R�FRQVHJXLUmR��(P�TXDOTXHU�FDVR��SRUpP��p�SUHFLVR�FRQVLGHUDU�R�WLSR�GH�FRPSDUDomR�D�VHU�UHDOL]DGR��GH�PRGR�TXH�VH�SRoD�HVFROKHU�XP�WHVWH�SDUHDGR�RX�QmR�SDUHDGR�FRQIRUPH�D�LQGLFDomR�
&RQFHLWRV�EiVLFRV�GRV�WHVWHV�GH�KLSyWHVH
+LSyWHVH�QXOD�H�KLSyWHVH�DOWHUQDWLYD
8VXDOPHQWH�� GHYHPRV� GHFLGLU� HQWUH� GXDV� KLSyWHVHV�� XPD� VHQGR� EDVWDQWH� HVSHFtILFD� D�UHVSHLWR�GR�YDORU�GR�SDUkPHWUR� H� D� VHJXQGD� IRUQHFHQGR�XPD�DOWHUQDWLYD� j�SULPHLUD��$�SULPHLUD�KLSyWHVH�FRVWXPD�FKDPDU�VH�KLSyWHVH�QXOD�H� VH�GHQRWD�SRU�+��� D� VHJXQGD�p� D�KLSyWHVH�DOWHUQDWLYD��GHQRWDGD�SRU�+���FRQIRUPH�GHPRQVWUDGR�QD�(TXDomR�����

+LSyWHVHV�� ®̄ ! [S+ [S+ ���
� ���

RQGH�S FRUUHVSRQGH�DR�PpWRGR�TXH�HVWDPRV�YHULILFDQGR�H�[ DR� UHVXOWDGR� IL[DGR�FRPR�GHVHPSHQKR�GH�S DQWHV�GR�LQtFLR�GR�WHVWH�
$� KLSyWHVH� QXOD�� +� FRUUHVSRQGH� SUHFLVDPHQWH� j� VXSRVLomR� GH� TXH� R� QRYR�PpWRGR� QmR� WHP� GHVHPSHQKR� PHOKRU� GR� TXH� R� PpWRGR� TXH� HVWi� HP� XVR�� FXMR�GHVHPSHQKR� p� [�� $� KLSyWHVH� DOWHUQDWLYD�� +� p� S� !� [�� SRUTXH� VH� TXHU� YHULILFDU� VH� R�GHVHPSHQKR�GR�QRYR�PpWRGR�p�VXSHULRU�DR�DSUHVHQWDGR�SHOR�PpWRGR�HP�XVR��
'HFLGLGDV�DV�KLSyWHVHV�j�VHUHP�WHVWDGDV��R�SUy[LPR�SDVVR�p�FRQVWUXLU�XP�FULWpULR�EDVHDGR� QR� TXDO� D� KLSyWHVH� QXOD� VHUi� MXOJDGD�� 2� FULWpULR� GH� GHFLVmR� p� EDVHDGR� QD�HVWDWtVWLFD� GH� WHVWH �TXH� p� XPD� HVWDWtVWLFD� DPRVWUDO�� RX� XP� YDORU� EDVHDGR� QRV� GDGRV�DPRVWUDLV��

5HJLmR�&UtWLFD
e�R�FRQMXQWR�GH�WRGRV�RV�YDORUHV�GD�HVWDWtVWLFD�GH�WHVWH�TXH�OHYDP�j�UHMHLomR�GD�KLSyWHVH�QXOD�
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9DORU�&UtWLFR
e�R�YDORU��RX�YDORUHV��TXH� VHSDUDP�D� UHJLmR�FUtWLFD�GRV�YDORUHV�GD�HVWDWtVWLFD�GH� WHVWH��HVWHV�YDORUHV�QmR�OHYDP�j�UHJLmR�GD�KLSyWHVH�QXOD�
(UURV�7LSR�,�H�7LSR�,,
+i� VHPSUH� XP� JUDX� GH� LQFHUWH]D� QD� GHFLVmR� WRPDGD� D� UHVSHLWR� GH� XPD� KLSyWHVH�HVWDWtVWLFD�� (VWH� p� R� SUHoR� D� VHU� SDJR� SRU� VH� WUDEDOKDU� HP� XPD� VLWXDomR� RQGH� D�YDULDELOLGDGH�p�LQHUHQWH�

$R� VH� ID]HU� XP� WHVWH� HVWDWtVWLFR� SRGHPRV� FRPHWHU� �QmR� VLPXOWDQHDPHQWH�� GRLV�WLSRV�GH�HUURV�
� (UUR�WLSR�,��UHMHLWDU�+���TXDQGR�VH�GHYHULD�WHU�DFHLWDGR��D ��
� (UUR�WLSR�,,��DFHLWDU�+���TXDQGR�VH�GHYHULD�WHU�UHMHLWDGR�� E ��

7DEHOD�%���¤ 7LSRV�GH�HUURV
+LSyWHVH&RQFOXVmR�GR�WHVWH +� p�YHUGDGHLUD +� p�IDOVD1mR�UHMHLWDU�+� &RUUHWR (UUR�WLSR�,,5HMHLWDU�+� (UUR�WLSR�, &RUUHWR

3DUD� VH� GHFLGLU� D� IDYRU� RX� FRQWUD�+��� QHFHVVLWDPRV� GH� XPD� UHJUD�� 7DO� UHJUD� p�FKDPDGD�WHVWH�HVWDWtVWLFR�
7HVWHV�ELODWHUDLV
$V� FDXGDV� HP� XPD� GLVWULEXLomR� VmR� DV� UHJL}HV� H[WUHPDV�� GHOLPLWDGDV� SRU� YDORUHV�FUtWLFRV��(P�XP�WHVWH�ELODWHUDO�D�UHJLmR�FUtWLFD��UHJLmR�GH�UHMHLomR��HVWi�VLWXDGD�QDV�GXDV�UHJL}HV�H[WUHPDV��FDXGDV��VRE�D�FXUYD�

1RV�WHVWHV�ELODWHUDLV��R�QtYHO�GH�VLJQLILFkQFLD�DOID�p�GLYLGLGR�LJXDOPHQWH�HQWUH�DV�GXDV�FDXGDV�TXH� FRQVWLWXHP�D� UHJLmR�FUtWLFD��3RU�H[HPSOR��HP�XP� WHVWH�ELODWHUDO�� FRP�QtYHO�GH�VLJQLILFkQFLD�GH�����Ki�XPD�iUHD�GH�������HP�FDGD�XPD�GDV�FDXGDV�
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)LJXUD�%���¤ 7HVWH�GH�KLSyWHVH�ELODWHUDO1R�FDVR�GH�FRPSDUDomR�HQWUH�PpGLDV�DULWPpWLFDV��R�REYHULILFDU� VH� GXDV� DPRVWUDV� SRVVXHP� GLIHUHQoDV� VLJQLILFDWLYDV�QXOD�p�GH�TXH�DV�PpGLDV�DULWPpWLFDV�SRSXODFLRQDLV�VmR�LJXDLV�HTXH�HODV�VmR�GLIHUHQWHV��RX�VHMD��+��� �� PP  H�+��� �� PP z �
7HVWHV�XQLODWHUDLV
2V� WHVWHV� XQLODWHUDLV� DYDOLDP� VLWXDo}HV� GR� WLSR� �HVWH� PpWRGRDTXHOH�RXWUR���$�UHJLmR�GH�UHMHLomR�VH�ORFDOL]D�HP�XPD�~QLFD�GLVWULEXLomR��2V�WHVWHV�XQLODWHUDLV�SRGHP�VHU�j�HVTXHUGD�RX�j�GLU
7HVWHV�XQLODWHUDLV�j�HVTXHUGD
2V� WHVWHV� XQLODWHUDLV� HVTXHUGRV� SRVVXHP� D� UHJLmR� FUtWLFD� ORFDOHVTXHUGD�VRE�D�FXUYD��2�REMHWLYR�GR�WHVWH�XQLODWHUDO�j�HVTXHUGD�DPRVWUDV� SRVVXHP� GLIHUHQoDV� VLJQLILFDWLYDV�� PDV� WDPEpP� LDSUHVHQWD�UHVXOWDGRV�VLJQLILFDQWHPHQWH�PHQRUHV�TXH�D�DPRVWUD�QXOD�p�TXH�D�PpGLD�DULWPpWLFD�SRSXODFLRQDO�GD�DPRVWUD���p�PHQ��H�D�KLSyWHVH�DOWHUQDWLYD�p�TXH�D�PpGLD�DULWPpWLFD�SRSXODFLRQTXH�D�GD�DPRVWUD����RX�VHMD� +��� �� PP d H�+��� �� PP ! �

)LJXUD�%���¤ 7HVWH�GH�KLSyWHVH�XQLODWHUDO�j�HVTX

5HJLmR�FUtWLFD��D 5HJLmR�FUtWLFD��D5HJLmR�GH�DFHLWDomRD
�

�
5HJLmR�FUtWLFDD ��D
MHWLYR�GR�WHVWH�ELODWHUDO�p�� 1HVVH� FDVR�� D� KLSyWHVH��D�KLSyWHVH�DOWHUQDWLYD�p�

� p� PHOKRU� �RX� SLRU�� TXH�H[WUHPLGDGH�GD�FXUYD�GD�HLWD�
L]DGD� QD� UHJLmR� H[WUHPD�p�QmR�Vy�YHULILFDU�VH�GXDV�QGLFDU� VH� D� DPRVWUD� �����1HVVH�FDVR��D�KLSyWHVH�RU�RX�LJXDO�D�GD�DPRVWUD�DO�GD�DPRVWUD���p�PDLRU�
5HJLmR�GH�DFHLWDomR
HUGD
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7HVWHV�XQLODWHUDLV�j�GLUHLWD
2V�WHVWHV�XQLODWHUDLV�GLUHLWRV�SRVVXHP�UHJLmR�FUtWLFD�ORFDOL]DGD�QD�UHJLmR�H[WUHPD�GLUHLWD�VRE�D�FXUYD��2�REMHWLYR�GR�WHVWH�XQLODWHUDO�j�GLUHLWD�p QmR�Vy�YHULILFDU�VH�GXDV�DPRVWUDV�SRVVXHP� GLIHUHQoDV� VLJQLILFDWLYDV�� PDV� WDPEpP� LQGLFDU� VH� D� DPRVWUD� �� DSUHVHQWD�UHVXOWDGRV�VLJQLILFDQWHPHQWH�PDLRUHV�GR�TXH�D�DPRVWUD����1HVVH�FDVR��D�KLSyWHVH�QXOD�p�TXH�D�PpGLD�DULWPpWLFD�SRSXODFLRQDO�GD�DPRVWUD�� p�PDLRU�RX�LJXDO�D�GD�DPRVWUD�� H�DKLSyWHVH�DOWHUQDWLYD�p�TXH�D�PpGLD�DULWPpWLFD�SRSXODFLRQDO�GD�DPRVWUD�� p�PHQRU�TXH�D�GD�DPRVWUD����RX�VHMD� +��� �� PP t H�+��� �� PP � �

)LJXUD�%���¤ 7HVWH�GH�KLSyWHVH�XQLODWHUDO�jGLUH

2�7HVWH�W�GH�6WXGHQW
2�7HVWH�W GH�6WXGHQW�p�XP�WHVWH�GH�KLSyWHVHV�SDUDPpWULFR��VHQGRTXH�DV�GXDV�YDULiYHLV�HQYROYLGDV�VmR�LQWHUYDODUHV�H�TXH�DPEDV�6HQGR� WDLV� SUHVVXSRVWRV� YHUGDGHLURV�� D� YDULiYHO� DQDOLVDGPDWHPDWLFDPHQWH� WUDQVIRUPDGD�� GH� PRGR� D� IRUPDU� D� GLVWULEIXQomR� GD� TXDO� VH� GHWHUPLQD� VH� XP� GDGR� UHVXOWDGR� p�VLJQLILFDWLYR��

2� WHVWH� W GH� 6WXGHQW� p� XP� GRV� WHVWHV� PDLV� VHQVtYHLGHWHFWDU�GLIHUHQoDV�PXLWR�SHTXHQDV��EDVWDQGR�DSHQDV�TXH�VH�DW$OpP�GLVVR��H[LVWH�WDQWR�XPD�YHUVmR�SDUHDGD�TXDQWR�XPD�QmR�S
2� SDUkPHWUR� XVDGR� SDUD� GHVFUHYHU� D� GLVWULEXLomR� W pOLEHUGDGH��J�O����RX�VHMD��R� WDPDQKR�GD�DPRVWUD��Q��¤ ���4XDQGFUHVFH��D�GLVWULEXLomR� W VH�DSUR[LPD�GD�QRUPDO��HVWH�FRPSRUWD)LJXUD�%���

�

5HJLmR�GH�DFHLWDomR��D 5HJLmR�FUtWLFDD

LWD

�RV�VHXV�SUHVVXSRVWRWHP�GLVWULEXLomR�QRUD� UHVXOWDQWH� SRGHXLomR� W GH� 6WXGHQWRX� QmR� HVWDWLVWLFDP
V� TXH� H[LVWHP�� SRGHQGD�DRV�VHXV�UHTXLVDUHDGD�
� R� Q~PHUR� GH� JUDXR�R�WDPDQKR�GD�DPPHQWR�p�GHPRQVWUDG
V�GH�PDO��� VHU��� HP�HQWH�
HQGR�LWRV��
V� GH�RVWUD�R�QD�
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)LJXUD�%���¤ 'LVWULEXLomR�W�GH�6WXGHQW
2� WHVWH� p� EDVHDGR� QD� YHULILFDomR� GH� KLSyWHVHV� H� SRU� GHILQLomR� OyJLFD�� XPD�KLSyWHVH�QXQFD�SRGH�VHU�DILUPDGD��DSHQDV�UHIXWDGD��'HVWD�IRUPD��LQLFLDOPHQWH�FRORFD�VH�D� KLSyWHVH� QXOD� D� VHU� FRQIURQWDGD��1D� KLSyWHVH� QXOD� SDUWH�VH� GR� SULQFtSLR� TXH� QmR� Ki�HIHLWR�GD�YDULiYHO�LQGHSHQGHQWH�VREUH�D�GHSHQGHQWH��1R�FDVR�GR�WHVWH�GH�KLSyWHVHV�SDUD�PpGLDV��SDUWH�VH�GR�SULQFtSLR�GH�TXH�QmR�Ki�GLIHUHQoD�HQWUH�DV�PpGLDV�GH�GRLV�FRQMXQWRV�GH�GDGRV�
$� VHJXLU� VHUmR� GHILQLGRV� RV� SDVVRV� SDUD� UHDOL]DomR� GR� WHVWH� GH� KLSyWHVHV� W GH�6WXGHQW�

�� GHILQLU� +��� �� PP  H� +��� �� PP z �� +��� �� PP � RX� +��� �� PP !GHSHQGHQGR� GR� WLSR� GH� WHVWH� GHVHMDGR�� 2QGH�� �P H� �P VmR� RV� YDORUHV�PpGLRV�UHDLV�GDV�DPRVWUDV�$ H�%��UHVSHFWLYDPHQWH�
�� FDOFXODU�RV�YDORUHV�PpGLRV�DPRVWUDLV�GH�$ H�%��GHQRPLQDGRV�GH $ H % �
�� FDOFXODU�DV�YDULkQFLDV�DPRVWUDLV�GH�$ H�%��GHQRPLQDGRV�GH� �$6 H� �%6 �
�� FDOFXODU� � � � �

Q 66%$W %$
%$ �� � ��� PP SDUD�WHVWHV�ELODWHUDLV�

� � � � � � ������ ��t� ��� Q%$
%$ W

Q 66%$W DPP SDUD�WHVWHV�XQLODWHUDLV�j�HVTXHUGD�
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� � � � � � ������ ��d� ��� Q%$

%$ W
Q 66%$W DPP SDUD�WHVWHV�XQLODWHUDLV�j�GLUHLWD�

�� HVFROKHU� XP� QtYHO� GH� VLJQLILFkQFLD ����� QRUPDOPHQWH� ��� RX� ���� 2�FRPSOHPHQWR�GR�QtYHO�GH�VLJQLILFkQFLD���� ���p�FRQKHFLGR�FRPR�QtYHO�GH�FRQILDQoD RX�LQWHUYDOR�GH�FRQILDQoD��H�p�QRUPDOPHQWH�GH�����RX������
�� SURFXUDU� QD� WDEHOD� W�VWXGHQW >/HKPDQ�� ����@� R� YDORU� � � ����� �� QW D RX�

� � ���� �� QW D ��GDGR�R�JUDX�GH�OLEHUGDGH �Q���H�R�QtYHO�GH�FRQILDQoD� � � �� D�SDUD�R�FDVR�ELODWHUDO�RX� ��� D� SDUD�RV�FDVRV�XQLODWHUDLV��
�� &DVR� RV� YDORUHV� HQFRQWUDGRV� SDUD� W HVWHMDP� HQWUH� R� LQWHUYDOR� GH�

� � ����� ��! QWW D RX� � � ����� ���� QWW D SDUD� R� FDVR� ELODWHUDO� H� � � ���� ���! QWW D RX�
� � ���� ��� QWW D SDUD� RV� FDVRV� XQLODWHUDO� j� HVTXHUGD� H� D� GLUHLWD��UHVSHFWLYDPHQWH�� UHMHLWD�VH� D� KLSyWHVH� QXOD�� (P� FDVR� GH� UHMHLomR� GD�KLSyWHVH�QXOD��RV�YDORUHV�DPRVWUDLV�QmR�FRQGL]HP�HVWDWLVWLFDPHQWH�FRP�R�SUHVVXSRVWR�QD�KLSyWHVH�QXOD�
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>$EUDKDP�H�1DWK������@ $%5$+$0��$��H�1$7+��%����������+\EULG�,QWHOOLJHQW�6\VWHPV�'HVLJQ�� $� 5HYLHZ� RI� D� 'HFDGH� RI� 5HVHDUFK� WHFKQLFDO� UHSRUW��6FKRRO� RI� &RPSXWLQJ� DQG� ,QIRUPDWLRQ� 7HFKQRORJ\�� 0RQDVK�8QLYHUVLW\��$XVWUDOLD����S��KWWS���FLWHVHHU�QM�QHF�FRP��������KWPO��$FHVVR�HP����GH�DJR�������>$PRULQ�HW�DO�������@ $025,0��%��3���=$1&+(77,1��&���9$6&21&(//26��'��0��5��+���9$6&21&(/26��*��&���/8'(50,5��7��%��H�$5$Á-2��$�� )�� ��������$YDOLDomR� GH� XP�0RGHOR 1HXUR�'LIXVR� SDUD� D�&ODVVLILFDomR�GH�3DGU}HV��6HOHomR�GH�$WULEXWRV�H�([WUDomR�GH�5HJUDV�� ,Q�� ,9� (QFRQWUR� 1DFLRQDO� GH� ,QWHOLJrQFLD� $UWLILFLDO��(1,$���%UDVLO��S����������������>$QGUDGH������@ $1'5$'(�� $�� )�� �������� 5HGHV� 1HXUDLV�� 2EWLGR� HP��KWWS���ZZZ��JHRF�XISU�EU�aJIRWR�SGL�QHXUDO�QHXUDO�KWPO!��$FHVVR�HP����GH�VHW�������>$QWRQLH�HW�DO�������@ $172,1(�� -��� &$55(7(�� 3��� 085(1=,�� 5�� H� 3,(77(�� %���������� ,PDJH� $QDO\VLV� ZLWK� 7ZR�GLPHQVLRQDO� &RQWLQXRXV�:DYHOHW�7UDQVIRUP��,Q��6LJQDO�3URFHVVLQJ��YRO������S����������>%DUERVD�HW�DO�������@ %$5%26$�� 0�� 6�� 6��� /8'(50,5�� 7�� %��� 6$1726�� )�� /���628=$��-��(��*���6$1726��0��6��H�0(/2��&��3����������8PD�5%)�SDUD�D�&ODVVLILFDomR�GH�JDVHV�GD�,QG~VWULD�3HWUROtIHUD��,Q��9,,�6LPSyVLR�%UDVLOHLUR�GH�5HGHV�1HXUDLV��5HFLIH��%UDVLO��S���������>%LVKRS������@ %,6+23�� &�0�� �������� 1HXUDO� 1HWZRUNV� IRU� 3DWWHUQ�5HFRJQLWLRQ��2[IRUG�8QLYHUVLW\�3UHVV��1<�����S�>%UDJD�HW�DO�������@ %5$*$�� $�� 3��� &$59$/+2�� $�� 3�� /�� H� /8'(50,5�� 7�%����������5HGHV�1HXUDLV�$UWLILFLDLV��7HRULD�H�$SOLFDo}HV��5LR�GH�-DQHLUR��/LYURV�7pFQLFRV�H�&LHQWtILFRV�����S�
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>%ULJKDQ������@ %5,*+$0�� (�� ������� 7KH� )DVW� )RXULHU� 7UDQVIRUP� DQG� LWV�$SSOLFDWLRQV��(QJOHZRRG�&OLIIV��3UHQWLFH�+DOO�����S�>&DUXDQD�HW�DO�������@ &$58$1$�� 5��� /$:5(1&(�� 6�� H� /((� *,/(6�� &�� ��������2YHUILWWLQJ�LQ�1HXUDO�1HWZRUNV��%DFNSURSDJDWLRQ��&RQMXJDWH�*UDGLHQW��DQG�(DUO\�6WRSSLQJ��$GYDQFHV�LQ�1HXUDO�,QIRUPDWLRQ�3URFHVVLQJ� 6\VWHPV�� 'HQYHU�� &RORUDGR�� �KWWS���FLWHVHHU�QM�QHF��FRP�FDUXDQD��RYHUILWWLQJ�KWPO!��$FHVVR�HP����GH�VHW�������>'DQLHOV������@ '$1,(/6��5����������(OHFWURQLF�1RVHV��6NLQ�&DUH�)RUXP��,VVXH�����KWWS���ZZZ�VFI�RQOLQH�FRP�HQJOLVK���BH�HOHFWURQLFQRVHV��BH��KWP!��$FHVVR�HP����GH�PDL�������>'DXEHFKLHV������@ '$8%(&+,(6�� ,�� ��������2UWKRQRUPDO� %DVHV� RI� &RPSDFWO\�6XSSRUWHG�:DYHOHWV�� ,Q��&RPPXQLFDWLRQV� RI� 3XUH� DQG�$SSOLHG�0DWKHPDWLFV��YRO������S����������>'DXEHFKLHV������@ '$8%(&+,(6�� ,�� �������� 7KH� :DYHOHW� 7UDQVIRUP�� 7LPH�IUHTXHQF\� /RFDOL]DWLRQ� DQG� 6LJQDO� $QDO\VLV�� ,Q�� ,(((�7UDQVDFWLRQV� RQ� ,QIRUPDWLRQ�7KHRU\�� YRO�� ���� Q�� ��� S�� ����������6HSWHPEHU�>'DXEHFKLHV������@ '$8%(&+,(6�� ,�� �������� 7HQ� /HFWXUHV� RQ� :DYHOHWV�� ,Q��&%06�16)�5HJLRQDO�&RQIHUHQFH�6HULHV�LQ�$SSOLHG�0DWKHPDWLFV��3KLODGHOSKLD��3HQVV\QOYDQLD��YRO������S����������>'L�1DWDOH�HW�DO�������@ ',� 1$7$/(�� &��� '$9,'(�� )�� $�� 0��� '©$0,&2�� $���6%(59(*/,(5,�� *��� 1(//,�� 3��� )$*/,$�� *�� H� 3(5(*2�� &����������&RPSOH[� &KHPLFDO� 3DWWHUQ� 5HFRJQLWLRQ� ZLWK� 6HQVRU�$UUD\�� WKH� 'LVFULPLQDWLRQ� RI� 9LQWDJH� \HDUV� RI� :LQH�� ,Q��6HQVRUV�DQG $FWXDWRUV�%��YRO���������S����������>'RQRKR������@ '212+2��'�� /�� ��������'H�1RLVLQJ�E\�6RIW�WKUHVKROGLQJ�� ,Q��,(((�7UDQV��RQ�,QI��7KHRU\��YRO������Q�����S����������>'RV�6DQWRV������@ 6$1726�� )�� /�� �������&DUDFWHUL]DomR� (OpWULFD� GH� 3ROtPHURV�&RQGXWRUHV� H� GH� 6HQVRUHV� GH� $URPD� 7HVH� �'RXWRUDGR� HP�)tVLFD��� &XUVR� GH� 3yV�JUDGXDomR� HP� )tVLFD�� 'HSDUWDPHQWR� GH�)tVLFD��8QLYHUVLGDGH�)HGHUDO�GH�3HUQDPEXFR��5HFLIH�3(�����S�>'RZVODQG������@ '2:6/$1'�� .�$�� ��������6LPXODWHG� $QQHDOLQJ� ,Q�� 5HHYHV��&�5�� �HG��� 0RGHUQ� +HXULVWLF� 7HFKQLTXHV� IRU� &RPELQDWRULDO�3UREOHPV��%ODFNZHOO�6FLHQWLILF�3XEOLFDWLRQV��S��������>'XGD�HW�DO�������@ '8'$�� 5�� 2��� +$57�� 3�� (��� 6725.� H� '�� *�� ��������3DWWHUQ�&ODVVLILFDWLRQ���QG�HG��6WRUN�-RKQ�:LOH\�DQG�6RQV�����S�
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>(OPDQ������@ (/0$1�� -�� ��������)LQGLQJ� 6WUXFWXUH� LQ� 7LPH�� ,Q�� &RJQLWLYH�6FLHQFH��YRO������S����������>*DUGQHU�H�%DUWOHWW������@ *$5'1(5�� -�� :�� H� %$57/(77�� 3�� 1�� ��������6HQVRUV� DQG�6HQVRU\�6\VWHPV�IRU�DQ�(OHFWURQLF�1RVH��1$72�$6,�6HULHV�(��$SSOLHG�6FLHQFHV��.OXZHU��'RUGUHFKW��YRO�������S����������>*DUGQHU�H�%DUWOHWW������@ *$5'1(5��-��:��H�%$57/(77��3��1����������$�%ULHI�+LVWRU\�RI�(OHFWURQLF�1RVHV�� ,Q��6HQVRUV�DQG�$FWXDWRUV�%��YRO���������S����������>*DUGQHU�HW�DO�������@ *$5'1(5�� -�� :��� +,1(6�� (�� /�� H� :,/.,1621�� 0�� ��������$SSOLFDWLRQ� RI� $UWLILFLDO� 1HXUDO� 1HWZRUNV� WR� DQ� (OHFWURQLF�2OIDFWRU\�6\VWHP��,Q��0HDV��6FLHQFH�7HFKQRORJ\��YRO�����S����������>*DUGQHU�HW�DO�������@ *$5'1(5�� -�� :��� 6+850(5�� +�� 9�� H� 7$1�� 7�� 7�� ��������$SSOLFDWLRQ� RI� DQ� (OHFWURQLF� 1RVH� WR� WKH� 'LVFULPLQDWLRQ� RI�&RIIHH��,Q��6HQVRUV�DQG�$FWXDWRUV�%��YRO�����S��������>*DUGQHU�HW�DO�������@ *$5'1(5��-��:���3($5&(��7��&���)5,(/��6���%$57/(77��3��1��H�%/$,5��1����������$�0XOWLVHQVRU�6\VWHP�IRU�%HHU�)ODYRXU�0RQLWRULQJ� XVLQJ� QD� $UUD\� RI� &RQGXFWLQJ� 3RO\PHUV� DQG�3UHGLFWLYH�&ODVVLILHUV��,Q��6HQVRUV�DQG�$FWXDWRUV�%��YRO�������� S����������>*DUGQHU������@ *$5'1(5�� -��:�� ��������'HWHFWLRQ� RI� 9DSRXUV� DQG� 2GRXUV�IURP�D�0XOWLVHQVRU�$UUD\�8VLQJ�3DWWHUQ�5HFRJQLWLRQ��3DUW����SULQFLSDO� FRPSRQHQWV� DQG� FOXVWHU� DQDO\VLV�� ,Q�� 6HQVRUV� DQG�$FWXDWRUV�%��YRO�����S����������>*ORYHU�H�/DJXQD������@ */29(5�� )�� DQG� /$*81$��0�� �������7DEX� 6HDUFK� .OXZHU�DFDGHPLF�3XEOLVKHUV��%RVWRQ�����S�>*ROGEHUJ������@ *2/'%(5*�� '�� (�� ������� *HQHWLF� $OJRULWKPV� LQ� 6HDUFK��2SWLPL]DWLRQ� DQG�0DFKLQH�/HDUQLQJ� 0DVVDFKXVHWV��$GGLVRQ�:HVOH\�&R�����S�>*RRQDWLODNH�H�.KHEEDO������@ *221$7,/$.(��6��H�.+(%%$/��6���������,QWHOOLJHQW�+\EULG�6\VWHPV� -RKQ�:LOH\�	�6RQV�����S�>*URVVPDQQ�H�0RUOHW������@ *52660$11�� $�� H� 025/(7�� -�� ��������'HFRPSRVLWLRQ� RI�+DUG\� )XQFWLRQV� LQWR� 6TXDUHG� ,QWHJUDEOH� :DYHOHWV� RI�&RQVWDQW� 6KDSH�� ,Q�� 6,$0� -��0DWK�� $QDO\VLV�� YRO�� ���� S�� ��������>+DDU������@ +$$5�� $�� �������� 7KHRULH� GHU� 2UWKRJRQDOHQ� )XQNWLRQHQ�V\VWHPH��,Q��0DWKHPDWLVFKH�$QQDOHQ��YRO������S����������
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>+DJDQ�H�0HQKDM������@ +$*$1�� 0�� 7�� H� 0(1+$-�� 0�� %�� �������� 7UDLQLQJ�)HHGIRUZDUG� 1HWZRUNV� ZLWK� WKH� 0DUTXDUGW� $OJRULWKP�� ,Q��,(((�7UDQVDFWLRQ�RQ�1HXUDO�1HWZRUNV��YRO�����S���������>+DOO�H�+ROPHV������@ +$//��0��$��H�+2/0(6��*����������%HQFKPDUNLQJ�$WWULEXWH�6HOHFWLRQ� 7HFKQLTXHV� IRU� 'DWD� 0LQLQJ� 'HSDUWPHQW� RI�&RPSXWHU� 6FLHQFH�� 8QLYHUVLW\� RI� :DLNDWR� +DPLOWRQ�� 1HZ�=HDODQG����S�>+D\NHQ������@ +$<.(1��6����������1HXUDO�1HWZRUNV��3UHQWLFH�+DOO�,QF���1HZ�-HUVH\�HW�DO�����S�>+ROODQG������@ +2//$1'��-��+����������$GDSWDWLRQ�LQ�1DWXUDO�DQG�$UWLILFLDO�6\VWHPV� $QQ�$UERU��8QLYHUVLW\�RI�0LFKLJDQ�3UHVV�����S�>-DFNVRQ������@ -$&.621�� -�� (�� �������� $� 8VHU
V� *XLGH� WR� 3ULQFLSDO�&RPSRQHQWV��-RKQ�:LOH\�DQG�6RQV��,QF���S�������>-DQJ������@ -$1*�� 5�� �������� $1),6�� $GDSWLYH� 1HWZRUN�%DVHG� )X]]\�,QIHUHQFH� 6\VWHP�� ,Q�� ,(((�7UDQV�� RQ� 6\VW���0DQ�� &\EHUQHWLFV��YRO������Q�����0D\�-XQH�������S����������>.DQGHO�HW�DO�������@ .$1'(/��$��� =+$1*��4�<�� H�%85.(��+�� ��������$�*HQHWLF�)X]]\� 1HXUDO� 1HWZRUN� IRU� 3DWWHUQ� 5HFRJQLWLRQ� ,Q�� ,(((�7UDQVDFWLRQ�RQ�1HXUDO�1HWZRUNV��9RO�����Q�����S���������>.DVDERY�HW�DO�������@ .$6$%29�� 1��� .,0� -� 6�� :$776�� 0�� H� *5$<�� $�� ��������)X11��� $�)X]]\�1HXUDO�1HWZRUN�$UFKLWHFWXUH�IRU�$GDSWLYH�/HDUQLQJ�DQG�.QRZOHGJH�$FTXLVLWLRQ��,Q��,QIRUPDWLRQ�6FLHQFHV�� $SSOLFDWLRQV��YRO�������Q�������S����������>.DVDERY������@ .$6$%29��1�� ��������7KH�(&26�)UDPHZRUN� DQG� WKH� 
(FR
�7UDLQLQJ� 0HWKRG� IRU� (YROYLQJ� &RQQHFWLRQLVW� 6\VWHPV�� ,Q��-RXUQDO�RI�$GYDQFHG�&RPSXWDWLRQDO�,QWHOOLJHQFH��YRO����Q�����S������>.DVDERY������@ .$6$%29�� 1�� �������� )RXQGDWLRQV� RI� 1HXUDO� 1HWZRUNV��)X]]\� 6\VWHPV� DQG� .QRZOHGJH� (QJLQHHULQJ�� 7KH� 0,7� 3UHVV��&DPEULGJH��0$�����S�>.DVDERY������D@ .$6$%29�� 1�� �������� /HDUQLQJ� )X]]\� 5XOHV� DQG�$SSUR[LPDWH� 5HDVRQLQJ� LQ� )X]]\� 1HXUDO� 1HWZRUNV� DQG+\EULG�6\VWHPV��,Q��)X]]\�6HWV�DQG�6\VWHPV��YRO������Q�����S�������
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>.DVDERY������@ .$6$%29�� 1�� �������� (&26�� $� )UDPHZRUN� IRU� (YROYLQJ�&RQQHFWLRQLVW� 6\VWHPV� DQG� WKH� (FR� /HDUQLQJ 3DUDGLJP�� ,Q��3URFHHGLQJV�RI� ,&21,3
����.LWDN\XVKX�� -DSDQ��2FW���� ,263UHVV��S������������>.DVDERY������D@ .$6$%29�� 1�� �������� (YROYLQJ� )X]]\� 1HXUDO� 1HWZRUNV� �$OJRULWKPV�� $SSOLFDWLRQV� DQG� %LRORJLFDO� 0RWLYDWLRQ�� ,Q��<DPDNDZD� 7� DQG� 0DWVXPRWR� *� �(GV��� 0HWKRGRORJLHV� IRU� WKH�&RQFHSWLRQ�� 'HVLJQ� DQG� $SSOLFDWLRQ� RI� 6RIW� &RPSXWLQJ��:RUOG�6FLHQWLILF��S����������>.DVDERY������E@ .$6$%29�� 1�� �������� (YROYLQJ� )X]]\� 1HXUDO� 1HWZRUNV� �$OJRULWKPV�� $SSOLFDWLRQV� DQG� %LRORJLFDO� 0RWLYDWLRQ�� ,Q��<DPDNDZD� 7� DQG� 0DWVXPRWR� *� �(GV��� 0HWKRGRORJLHV� IRU� WKH�&RQFHSWLRQ�� 'HVLJQ� DQG� $SSOLFDWLRQ� RI� 6RIW� &RPSXWLQJ��:RUOG�6FLHQWLILF��S����������>.DVDERY������F@ .$6$%29�� 1�� �������� (YROYLQJ� )X]]\� 1HXUDO� 1HWZRUNV� �$OJRULWKPV�� $SSOLFDWLRQV� DQG� %LRORJLFDO� 0RWLYDWLRQ�� ,Q��3URFHHGLQJV�RI�,L]XND
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