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BBBBBBBBB� 2ULHQWDGRUD�� -DQLFH� *XHGHV� GH� &DUYDOKR�± 3URIHVVRUD� 7LWXODU� GR� 'HSDUWDPHQWR� GH�&LrQFLD�GR�6ROR�± 8)/$�
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1(9(6��2UODQGR�6tOYLR�&DLUHV��0LQHUDO�QXWULWLRQ�DQG�JURZWK�RI�XPEX]HLUR��6SRQGLDV� WXEHURVD $UU�� &DP��� VHHGOLQJV� LQ� UHVSRQVH� WR� OLPLQJ� DQG� WR�QLWURJHQ��SKRVSKRUXV�DQG�SRWDVVLXP�IHUWLOL]DWLRQ��/DYUDV��8)/$������������S��7KHVLV��'RFWRUDWH�LQ�6RLOV�6FLHQFH�DQG�3ODQW�1XWULWLRQ���

7KH�XPEX]HLUR�LV�D�W\SLFDO�SODQW�RI�WKH�VHPL�DULG�]RQHV�RI�1RUWKHDVWHUQ�%UD]LO��7KH�JURZWK��WKH�PLQHUDO�QXWULWLRQ��DQG�WKH�IROLDU�FULWLFDO�OHYHOV�RI�1��3��.��&D�� DQG�0J�RI�XPEX]HLUR�VHHGOLQJV�FXOWLYDWHG� LQ�SRWV�FRQWDLQLQJ�VDPSOHV�RI�D�G\VWURIHUULF� 5HG� /DWRVRO� ZHUH� VWXGLHG� LQ� IRXU� H[SHULPHQWV� XQGHU� JUHHQKRXVH�FRQGLWLRQV� LQ� WKH�6RLO�6FLHQFH�'HSDUWPHQW�DW� WKH�)HGHUDO�8QLYHUVLW\�RI�/DYUDV��%UD]LO��7KH�ILUVW�H[SHULPHQW�VWXGLHG�WKH�UHVSRQVH�RI�WKH�XPEX]HLUR�VHHGOLQJV�WR�OLPLQJ�� 7KH� H[SHULPHQWDO� GHVLJQ� ZDV� FRPSOHWHO\� UDQGRPL]HG�� ZLWK� IRXU�UHSOLFDWLRQV�DQG�ILYH�OHYHOV�RI�EDVH�VDWXUDWLRQ������������������DQG��������DQG�DQ�DGGLWLRQDO�WUHDWPHQW��VRLO�ZLWK�QDWXUDO�EDVH�VDWXUDWLRQ���,Q�WKH�RWKHU�H[SHULPHQWV�WKH� H[SHULPHQWDO� GHVLJQ� ZHUH� UDQGRPL]HG� EORFNV�� ZLWK� IRXU� UHSOLFDWLRQV� DQG�ZHUH�VWXGLHG�WKH�HIIHFWV�RI�WKH�GRVHV�RI�1�����������������������DQG�����PJ�GP�����3�����������������������DQG�����PJ�GP����DQG�.�����������������������DQG�����PJ� GP����� /LPLQJ� VWLPXODWHG� WKH� JURZWK� XPEX]HLUR� VHHGOLQJV� DQG� WKH� EDVH�VDWXUDWLRQ� RI� ���� FDQ� EH� LQGLFDWHG� DV� WKH� RSWLPXP� OHYHO� IRU� SURGXFWLRQ� RI�XPEX]HLUR�VHHGOLQJV��7KH�FULWLFDO�OHYHOV�RI�1��3��.��&D��DQG�0J�LQ�WKH�OHDYHV�RI�XPEX]HLUR�VHHGOLQJV�UDQJH�IURP�������WR�������J�NJ����IURP������WR������J�NJ����IURP������WR������J�NJ����IURP�������WR�������J�NJ�� DQG�IURP������WR������J�NJ����7KH GRVH�RI�����PJ�GP�� RI�1�DQG� WKH�GRVH�RI�����PJ�GP�� RI�3�SURYLGH� WKH�KLJKHVW� DFFXPXODWLRQ� RI� GU\� PDWWHU� LQ� XPEX]HLUR� VHHGOLQJV�� (YHQ� ZKHQ� ZHOO�QXUWXUHG�LQ�1�DQG�3�WKH�XPEX]HLUR�VHHGOLQJV�LQYHVWHG�PRUH�LQ�WKH�IRUPDWLRQ�RI�WKH�URRW�WKDQ�WKH�VKRRW��7KH�KLJKHVW�SURGXFWLRQ�RI�OHDYHV�RFFXU�LQ�WKH�GRVH�RI�����PJ�GP�� RI�.��DQG�WKH�KLJKHVW�SURGXFWLRQ�RI�URRWV�DW�WKH�GRVH�RI�����PJ�GP�� RI�.�
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2�XPEX]HLUR��6SRQGLDV�WXEHURVD $UU��&DP���QmR�p�DSHQDV�XPD�VLPSOHV�IUXWtIHUD� QRUGHVWLQD�� HOH� p�� DQWHV� GH� WXGR�� XP� GHVWDFDGR� UHSUHVHQWDQWH� GDV�SRWHQFLDOLGDGHV�GDTXHOD�UHJLmR��(VWi�LQVHULGR�QD�FXOWXUD�GR�VHUWDQHMR��VHQGR�SDUD�HVWH�XPD�SODQWD�VDJUDGD��FRPR�EHP�DILUPD�(XFOLGHV�GD�&XQKD�HP�VHX�OLYUR�³2V�6HUW}HV´�$V� LQIRUPDo}HV� DWp� KRMH� JHUDGDV� SDUD� D� FXOWXUD� GR� XPEX]HLUR� VmR�SRXFDV�� PDV� SRGHP� FRQWULEXLU� SDUD� R� GHVHQYROYLPHQWR� GHVVD� IUXWtIHUD� H�� FRP�LVVR�� JHUDU� PDLV� UHQGD� SDUD� DV� SHVVRDV� TXH� XVXIUXHP� GLUHWD� RX� LQGLUHWDPHQWH�GHVVD� SODQWD�� $VVLP�� WRGD� SHVTXLVD� TXH� YLVH� R� DSURIXQGDPHQWR� GR� HVWXGR� GR�XPEX]HLUR�PHUHFH�GHVWDTXH�H�LQFHQWLYR�SRU�SDUWH�GRV�yUJmRV�GH�IRPHQWR��2� 1RUGHVWH� GR� %UDVLO� H� R� QRUWH� GR� HVWDGR� GH� 0LQDV� *HUDLV� VmR��FRQKHFLGRV�SHODV�LPDJHQV�iULGDV��GH�iUHDV�FDVWLJDGDV�SHOD�IDOWD�GH�FKXYDV��3DUD�HVVDV� UHJL}HV�� RV� yUJmRV� GH� SHVTXLVD� H� GH� SROtWLFDV� S~EOLFDV� YrP� EXVFDQGR�DOWHUQDWLYDV�HFRQ{PLFDV�SDUD�R�GHVHQYROYLPHQWR�UHJLRQDO��H�R�XPEX]HLUR��SRU�VHU�DGDSWDGR�D�VREUHYLYHU�H�SURGX]LU�QHVVDV�iUHDV��PHUHFH�VHU�PHOKRU�HVWXGDGR��2V�IUXWRV�GR�XPEX]HLUR��FROKLGRV�GH�IRUPD�H[WUDWLYLVWD��VmR�D�SULQFLSDO�IRQWH� GH� UHQGD� SDUD� PLOKDUHV� GH� IDPtOLDV� HP� GHWHUPLQDGD� pSRFD� GR� DQR�� 2V�SODQWLRV� FRPHUFLDLV�� DSHVDU� GH� DLQGD� LQFLSLHQWHV�� GHYHUmR� DXPHQWDU�PXLWR� QRV�SUy[LPRV� DQRV�� JUDoDV� DRV� HVWXGRV� TXH� YrP� SURFXUDQGR� VHOHFLRQDU� SODQWDV�DOWDPHQWH� SURGXWLYDV�� FRP� FDUDFWHUtVWLFDV� � TXtPLFDV� H� ItVLFDV� GRV� IUXWRV� TXH�DJUDGDP�DR�PHUFDGR��FRQIHULQGR�OKHV�XP��SDGUmR�VXSHULRU��8PD� SODQWD�� SDUD� FUHVFHU� H� H[SUHVVDU� VXD� SURGXomR�� QHFHVVLWD� GH� ERD�QXWULomR� H� FRQGLo}HV� DPELHQWDLV� IDYRUiYHLV�� 3DUD� HVWDU� EHP� QXWULGD�� D� SODQWD�UHTXHU� QXWULHQWHV� GLVSRQtYHLV� H� HP� TXDQWLGDGHV� VXILFLHQWHV� SDUD� DWHQGHU� D� VXD�
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GHPDQGD� PHWDEyOLFD�� 1D� PDLRULD� GDV� YH]HV� HVVHV� HOHPHQWRV� WrP� TXH� VHU�DGLFLRQDGRV�DR�VROR��R TXDO�QmR�RV�FRQWpP�QDWXUDOPHQWH�QHVVDV�TXDQWLGDGHV��SDUD�LVVR��p�QHFHVViULR�TXH�VH�VDLED�TXDQWR�H�TXDQGR�DSOLFi�ORV�SDUD�VH�REWHU�R�UHWRUQR�HFRQ{PLFR�HVSHUDGR�3RU� GHILQLomR�� XP� QXWULHQWH� WHP� XPD� IXQomR� HVSHFtILFD� H� HVVHQFLDO� QR�PHWDEROLVPR�GD�SODQWD�H��GHSHQGHQGR�GD�TXDQWLGDGH�UHTXHULGD�SHOD�PHVPD��SRGH�VHU�FODVVLILFDGR�FRPR�PDFUR�RX�PLFURQXWULHQWH��0DUVFKQHU���������2�1�p�R� HOHPHQWR�PDLV� H[LJLGR�SHODV� FXOWXUDV�� VHQGR� WDPEpP�R�~QLFR�HOHPHQWR�TXH�SRGH�VHU�DEVRUYLGR�SHODV�SODQWDV�WDQWR�QD�IRUPD�FDWL{QLFD��1+����TXDQWR�QD�IRUPD�DQL{QLFD��12�����0DODYROWD�HW�DO����������2�3�p�XP�GRV�QXWULHQWHV�PDLV�HVWXGDGRV��SULQFLSDOPHQWH�HP�FRQGLo}HV�WURSLFDLV�� VHQGR� XP� GRV� SULQFLSDLV� OLPLWDQWHV� j� SURGXomR� DJUtFROD� HP� VRORV�WURSLFDLV�� (P� VRORV� DJUtFRODV� EUDVLOHLURV� p� FRPXP� HQFRQWUDU� YDORUHV� GH� 3�GLVSRQtYHO�PXLWR�EDL[RV��SRU�YROWD�GH���PJ�GP����2� .� p� DEVRUYLGR� SHODV� UDt]HV� QD� IRUPD� PRQRYDOHQWH� �.��� H� pFDUDFWHUL]DGR�SHOD�DOWD�PRELOLGDGH�QD�SODQWD��VHQGR�R�FiWLRQ�PDLV�DEXQGDQWH�QR�FLWRSODVPD��FRQWULEXLQGR�SDUD�D�UHJXODomR�RVPyWLFD�GD�FpOXOD �0DUVFKQHU���������2V� WHRUHV� GH� &D� QDV� SODQWDV� YDULDP� H� ���� D� ����� GD� PDWpULD� VHFD��GHSHQGHQGR�GD�SODQWD�H�GDV�FRQGLo}HV�GH�FUHVFLPHQWR��0DUVFKQHU���������2�VHX�IRUQHFLPHQWR� DR� VROR� SRGH� VHU� IHLWR� SRU� TXDOTXHU� DGXER� TXH� R� FRQWHQKD��HQWUHWDQWR��D�IRQWH�PDLV�FRPXPHQWH�XWLOL]DGD��SULQFLSDOPHQWH�HP�VRORV�WURSLFDLV��p�R�FDOFiULR��TXH�DOpP�GH�IRUQHFHU�&D�H�0J��LQVROXELOL]D�R�$O�WURFiYHO�H�FRUULJH�R�S+�GR�VROR�6DQWRV���������FLWDQGR�$OYDUH]���������UHIHULX�VH�DR�QtYHO�FUtWLFR�FRPR�R�YDORU� GD� FRQFHQWUDomR� GR� QXWULHQWH� �QR� VROR� RX� QD� SODQWD�� TXH� FRUUHVSRQGH� j�GLVSRQLELOLGDGH� QHFHVViULD� SDUD� VH� REWHU� D� SURGXomR� GH� Pi[LPD� HILFLrQFLD�HFRQ{PLFD��1D�UHDOLGDGH��R�QtYHO�FUtWLFR�FRUUHVSRQGH�D�XPD�]RQD�GH�WUDQVLomR�H�QmR�p�XP�SRQWR�GHILQLGR�
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2� REMHWLYR� GHVWH� WUDEDOKR� IRL� R� GH� DJUHJDU� LQIRUPDo}HV� D� UHVSHLWR� GR�XPEX]HLUR�QD�IDVH�GH�PXGD��YROWDGDV�SDUD�VHX�FUHVFLPHQWR�H�QXWULomR�PLQHUDO��TXDQGR�VXEPHWLGR�j�FDODJHP�H�jV�DGXEDo}HV�QLWURJHQDGD��IRVIDWDGD�H�SRWiVVLFD��
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�������7$;2120,$�(�'(120,1$d®(6
2V� SULPHLURV� UHODWRV� GD� H[LVWrQFLD� GR� XPEX]HLUR� GDWDP� GD� pSRFD� GD�FRORQL]DomR�� $� SULPtFLD� p� GH� *DEULHO� 6RDUHV� GH� 6RX]D� TXDQGR� R� FLWD� QR� VHX�7UDWDGR� 'HVFULWLYR� GR� %UDVLO�� 7UrV� VpFXORV� VH� SDVVDP� DWp� D� VXD� GHVFULomR�FLHQWtILFD��D�FDUJR�GH�0DQXHO�GH�$UUXGD�&kPDUD��TXH�R�FODVVLILFD�FRPR�HVSpFLH�6SRQGLDV�WXEHURVD��GD�IDPtOLD�$QDFDUGLDFHDH��0HQGHV��������$� SDODYUD� LPEX� H� D� YDULDomR� XPEX� WrP� RULJHP� GR� WXSL�JXDUDQL�³<¶P¶EX´��TXH�VLJQLILFD�³iUYRUH�TXH�Gi�GH�EHEHU´� HP�DOXVmR�j�iJXD�FRQWLGD�QDV�W~EHUDV��TXH�HUD�FRQVXPLGD�SHORV�tQGLRV�TXH�KDELWDYDP�DV�FDDWLQJDV��7DPEpP�p�FRQKHFLGR� UHJLRQDOPHQWH� SHODV� GHQRPLQDo}HV� GH� RPEX�� DPEX� H� JLTXL�� 1R�LGLRPD�LQJOrV�p�FRQKHFLGR�SRU�EUD]LOLDQ�SOXP��&RUUrD��������
����� &(1752�'(�25,*(0
2�XPEX]HLUR�p�XPD�SODQWD�WtSLFD�GR�VHUWmR�H�GR�DJUHVWH�H�WHP�VXD�RULJHP�QR�%UDVLO��SUHFLVDPHQWH�QD�UHJLmR�VHPL�iULGD�QRUGHVWLQD��0HQGHV��������/RUHQ]L�������� 'H� DFRUGR� FRP� *LDFRPHWWL� �������� R� FHQWUR� GH� DOWD� GLYHUVLGDGH� H�GRPHVWLFDomR�GD�HVSpFLH�6SRQGLDV�WXEHURVD HQFRQWUD�VH�FODVVLILFDGR�FRP�&HQWUR���� &HQWUR� 1RUGHVWH� �� &DDWLQJD�� RQGH� YiULRV� DXWRUHV� FRQVWDWDUDP� D� RFRUUrQFLD�QDWXUDO�GH�HOHYDGR�Q~PHUR�GH�SODQWDV�GHVVD�HVSpFLH��2�&HQWUR�� LQFOXL�D�FDDWLQJD�GRV� HVWDGRV� GR� 3LDXt�� &HDUi�� 5LR� *UDQGH� GR� 1RUWH�� 3DUDtED�� 3HUQDPEXFR��
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$ODJRDV� H� D &KDSDGD� 'LDPDQWLQD�� QD� %DKLD�� WHQGR� FRPR� FRRUGHQDGDV� RV�SDUDOHORV���6�H����6�H�RV�PHULGLDQRV�����D�����:�
����� '(6&5,d2�'$�3/$17$
2�XPEX]HLUR�p�XPD�iUYRUH�FRP�GLPHQV}HV�HP�WRUQR���P�D���P�GH�DOWXUD��GH� WURQFR�FXUWR��FRSD�XPEHOLIRUPH��FRP�GLkPHWUR�GH����P�D����P��SURMHWDQGR�XPD�VRPEUD�GHQVD�VREUH�R�VROR��H�DSUHVHQWD�YLGD�ORQJD��PDLV�TXH�����DQRV���e�XPD�SODQWD�[HUyILOD�H�VXDV�UDt]HV�H[SORUDP�SURIXQGLGDGHV�VXSHULRUHV�D���P��1DV�UDt]HV�HVWmR�ORFDOL]DGRV�RV�[LORSyGLRV��TXH�VmR�yUJmRV�GH�UHVHUYD�FRQVWLWXtGRV�GH�WHFLGRV� ODFXQRVRV� H� VHUYHP� SDUD� DUPD]HQDU� iJXD��PXFLODJHP�� JOLFRVH�� WDQLQR��DPLGR��iFLGRV�H�QXWULHQWHV��HQWUH�RXWURV��)HUUHLUD�HW�DO���������0HQGHV���������2V�[LORSyGLRV�VmR�RV�SULQFLSDLV�UHVSRQViYHLV�SHOD�WROHUkQFLD�GHVVD�IUXWtIHUD�j�VHFD��DOLDGD�j�HVWUDWpJLD�GH�SHUGD�GDV�IROKDV�QD�pSRFD�GH�EDL[D�GLVSRQLELOLGDGH�GH�iJXD��FDGXFLIyOLD���&DUYDOKR�	�1HYHV��������2� XPEX]HLUR� FUHVFH� HP� HVWDGR� QDWLYR� QD� FDDWLQJD�� UHTXHUHQGR� GLDV�HQVRODUDGRV� H� QRLWHV� IUHVFDV�� 5HTXHU� FOLPD� TXHQWH�� WHPSHUDWXUD� HQWUH� ���&� H����&�� XPLGDGH� UHODWLYD� GR� DU� HQWUH� ���� H� ����� LQVRODomR� FRP� ������������KRUDV�OX]�DQR�H����PP�D����PP�GH�FKXYD��SRGHQGR�VH�GHVHQYROYHU�HP�ORFDLV�FRP�FKXYDV�GH�DWp�������PP�DQR��0HQGHV��������$V�IROKDV�VmR�DOWHUQDV��FRPSRVWDV�H�LPSDULSHQDGDV��2EVHUYDP�VH�GH�WUrV�D� VHWH� IROtRORV� GH� ERUGRV� LQWHLURV�� RYDODGRV� RX� HOtSWLFR�� REWXVRV� RX� OHYHPHQWH�FRUGDGRV�QD�EDVH��DJXGRV�RX�REWXVRV�QR�iSLFH��FRP�DSUR[LPDGDPHQWH�TXDWUR�FP�GH�FRPSULPHQWR�H�GRLV�FP�GH�ODUJXUD��&RUUrD��������/LPD���������1mR�p�UDUD�D�SUHVHQoD�GH�SrORV�QR�OLPER�GDV�IROKDV�$V� IORUHV� VmR� SHULIpULFDV�� EUDQFDV�� SHUIXPDGDV� H� PHOtIHUDV�� 4XDQGR�DEHUWDV�PHGHP�GH�VHWH�D�RLWR�PP�GH�GLkPHWUR��2�FiOLFH�WHP�GH�TXDWUR�D�FLQFR�VpSDODV� H� D FRUROD�� GH� TXDWUR� D� FLQFR� SpWDODV� YDOYDGDV�� 6mR� GLVSRVWDV� HP
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SDQtFXODV� WHUPLQDLV� GH� ��� FP� D� ��� FP� GH� FRPSULPHQWR�� 2V� UDPRV� GD�LQIORUHVFrQFLD� H� R� SHGLFHOR� VmR� ILQDPHQWH� SLORVRV� �/LPD�� ������� $V�LQIORUHVFrQFLDV� DSUHVHQWDP� ����GH� IORUHV� KHUPDIURGLWDV� H� ����PDVFXOLQDV��$�DEHUWXUD� GDV� IORUHV� VH� Gi� GXUDQWH� D� PDGUXJDGD�� HQWUH� ]HUR� H� TXDWUR� KRUDV� GD�PDQKm��RFRUUHQGR�R�SLFR�GH�DEHUWXUD�jV�GXDV�KRUDV��3LUHV�	�2OLYHLUD��������2� IUXWR� p� XPD� GUXSD� JODEUD� RX� OHYHPHQWH� SLORVD�� 1RUPDOPHQWH� GH�FRORUDomR�DPDUHOR�HVYHUGHDGD�TXDQGR�PDGXUR��FRP�SHULFDUSR�FRULiFHR�H�SROSD�VXFXOHQWD�GH�VDERU�DJULGRFH��WHP�QR�FHQWUR�XP�FDURoR�JUDQGH�$� IRUPD� GRV� IUXWRV� YDULD� HQWUH� DUUHGRQGDGD�� RYyLGH� H� REORQJD��DSUHVHQWDQGR�GLYHUVLGDGH�WDPEpP�QR�WDPDQKR��R�TXDO�RVFLOD�HQWUH�����FP�H�����FP�GH�FRPSULPHQWR�H�����FP�H�����FP�GH�GLkPHWUR �6LOYD�HW�DO���������
����� )(12/2*,$�(�(&2/2*,$�
2� XPEX]HLUR�� GXUDQWH� D� HVWLDJHP� DQXDO�� SHUGH� WRWDOPHQWH� DV� IROKDV��UHYHVWLQGR�VH�GHODV�VXELWDPHQWH�ORJR�DSyV�DV�SULPHLUDV�FKXYDV��2�IORUHVFLPHQWR�RFRUUH��QRUPDOPHQWH��DQWHV�RX�MXQWDPHQWH�FRP�R�HQIROKDPHQWR�GDV�iUYRUHV�$� IUXWLILFDomR� p� FRSLRVD�� DSUHVHQWDQGR� XPD� JUDQGH� YDULDELOLGDGH� QD�SURGXomR� GH� IUXWRV� SRU� SODQWD�� 8PD� SODQWD� �GDV� PDLV� SURGXWLYDV�� WHP� D�FDSDFLGDGH� SDUD� SURGX]LU�PDLV� GH� ���� NJ� GH� IUXWRV� SRU� VDIUD�� HQWUHWDQWR�� HVVD�SURGXomR� QmR� p� PDQWLGD� QRUPDOPHQWH�� %ULWR� HW� DO�� ������� FRQVHJXLUDP� XPD�SURGXomR� PpGLD� GH� ������ NJ� SRU� SODQWD�� 2� SHUtRGR� GH� IUXWLILFDomR� p� GH�DSUR[LPDGDPHQWH� GRLV�PHVHV� H�PHLR� �*XHUUD�������� H�� GHSHQGHQGR�GD� UHJLmR��FRPSUHHQGH�RV�PHVHV�GH�GH]HPEUR�D�PDUoR��2� XPEX]HLUR� FDUDFWHUL]D�VH� SHOD� DOWD� WROHUkQFLD� j� VHFD� GHYLGR��SULQFLSDOPHQWH�� DR� VLVWHPD� UDGLFXODU� DSUHVHQWDU�VH� FRP� DEXQGkQFLD� GH�[LORSyGLRV��0HQGHV��������
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/LPD�)LOKR� �������� QXP� HVWXGR� VREUH� UHODo}HV� KtGULFDV� GR� XPEX]HLUR��VXJHUH� TXH� R�PHVPR�DSUHVHQWD�GXDV� HVWUDWpJLDV�SDUD�PDQWHU�R�EDODQoR�KtGULFR�LQWHUQR� IDYRUiYHO� RQGH�� 6RE� FRQGLo}HV� GH� VHTXHLUR�� R� EDODQoR� VHULD� PDQWLGR�DWUDYpV�GD�XWLOL]DomR�GD�iJXD�DUPD]HQDGD�QDV�W~EHUDV�H�XPD�EDL[D�WUDQVSLUDomR��H�GXUDQWH� D� HVWDomR� FKXYRVD�� R� EDODQoR� KtGULFR� VHULD� PHGLDGR� SRU� XP� DMXVWH�RVPyWLFR��
������$'8%$d2
2� XPEX]HLUR� VH� GHVHQYROYH� QDWXUDOPHQWH� HP� VRORV� FRP� WHRUHV� PXLWR�EDL[RV�GH�3����D���PJ�GP�� GH�3���$�DGXEDomR�IRVIDWDGD�FRQWULEXL�SDUD�XP�PDLRU�FUHVFLPHQWR� GHVVD� SODQWD� H�� FRQVHT�HQWHPHQWH�� PDLRU� SURGXomR� �6LOYD� HW� DO���������� /LPD� HW� DO�� ������� UHFRPHQGDP� D� DSOLFDomR� GH� ��� NJ� SRU� SODQWD� GH�HVWHUFR�GH�FXUUDO�FXUWLGR�RX�� NJ�SRU�SODQWD�GH�HVWHUFR�GH�JDOLQKD�SDUD�SRPDUHV�HP�IRUPDomR�����NJ�SRU�SODQWD�GH�HVWHUFR�GH�FXUUDO�FXUWLGR�RX����NJ�SRU�SODQWD�GH�HVWHUFR�GH�JDOLQKD�SDUD�SRPDUHV�HP�SURGXomR��2V�DXWRUHV�VXJHUHP��WDPEpP��TXH�D�SDUWLU�GR�VHJXQGR�DQR�VHMDP�UHDOL]DGDV�DGXEDo}HV�FRP�1��3�H�.��H[FHWR�QD�DGXEDomR�FRP�3��GHYH�VH� UHDOL]DU�R�SDUFHODPHQWR�FRP�YLVWDV�D� UHGX]LU�SHUGDV��(QWUHWDQWR��WUDEDOKRV�FLHQWtILFRV�UHDOL]DGRV�HP�FDPSR��YROWDGRV�SDUD�D�DGXEDomR�GR�XPEX]HLUR��VmR�UDURV��
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������ 1,752*Ç1,2
'HSHQGHQGR�GD�HVSpFLH�GD�SODQWD��GR�HVWiGLR�GH�GHVHQYROYLPHQWR�H�GR�yUJmR�� RV� WHRUHV� GH�1�QR� WHFLGR� YHJHWDO� YDULDP� GH� ���D� ���GD�PDWpULD� VHFD��4XDQGR� R� VXSULPHQWR� GH� 1� p� DEDL[R� GR� QtYHO� GH� H[LJrQFLD� GD� SODQWD�� R� VHX�FUHVFLPHQWR� p� UHWDUGDGR� H� R�1� GDV� IROKDV�PDLV� YHOKDV� p� UHGLVWULEXtGR� SDUD� DV�IROKDV�PDLV�QRYDV��0DUVFKQHU��������2�1 p�FRQVWLWXLQWH�EiVLFR�GD�FORURILOD��GRV�DPLQRiFLGRV��GDV�SURWHtQDV�H�GRV�iFLGRV�QXFOpLFRV��3ODQWDV�FRP�WHRUHV�GH�1�DEDL[R�GH����HP�VHXV�GLIHUHQWHV�yUJmRV�� GXUDQWH� VHX� FLFOR�� VmR� FRQVLGHUDGDV� GHILFLHQWHV� QHVVH� HOHPHQWR��0DUVFKQHU���������6HJXQGR�1DWU���������R�GHFUpVFLPR�QD�WD[D�GH�FUHVFLPHQWR�IROLDU� H� D FRQVHT�HQWH� UHGXomR� QR� WDPDQKR� GDV� IROKDV� SDUHFHP� VHU� R� PDLRU�UHVXOWDGR�GD�GHILFLrQFLD�GH�1�QDV�SODQWDV�2� QLWURJrQLR� p� DEVRUYLGR� GR� VROR� SHODV� SODQWDV� QDV� IRUPDV� GH� DP{QLR��1+����H�GH�QLWUDWR��12�����VHQGR�D�~OWLPD�IRUPD�SUHIHUHQFLDO�SDUD�JUDQGH�SDUWH�GDV�FXOWXUDV��$�DEVRUomR�GH�QLWUDWR�HVWLPXOD�D�DEVRUomR�GH�FiWLRQV��HQTXDQWR�D�DEVRUomR� GH� DP{QLR� SRGH� UHVWULQJLU� D� DEVRUomR� GH� FiWLRQV� FRPR�GR�&D����SRU�H[HPSOR��0DUVFKQHU��������$� DEVRUomR� GR� 1� SHOD� SODQWD� p� DIHWDGD� SHODV� FRQGLo}HV� DPELHQWDLV��WHPSHUDWXUD�� DHUDomR�� S+� GR� VROR�� DWLYLGDGH� H� RXWURV� HOHPHQWRV� QD� VROXomR��HVWUHVVH�KtGULFR�H�GD�FRQFHQWUDomR�GR�VDO�QD�]RQD�UDGLFXODU���7DPEpP�GHSHQGH�GD� HVSpFLH� YHJHWDO� H� GR� FLFOR� GD� FXOWXUD�� VHQGR� D� PDLRU� DEVRUomR� QR� HVWiGLR�YHJHWDWLYR��$PDQH��������6HJXQGR�'LDV�	�%DUURV���������R�QLWURJrQLR�DSOLFDGR�DR�VROR�SRGH�VHU�DEVRUYLGR� SHOD� SODQWD�� SHUGLGR� QR� VLVWHPD� VROR�SODQWD� RX� SHUPDQHFHU� QR� VROR��(P� JHUDO�� ���� GR� QLWURJrQLR� IHUWLOL]DQWH� DSOLFDGR� DR� VROR� p� DEVRUYLGR� SHODV�SODQWDV������VmR�SHUGLGRV�SRU�GLIHUHQWHV�FDPLQKRV�H�����SHUPDQHFHP�QR�VROR�
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4XDJJLR��������REVHUYRX�UHVSRVWDV�VLJQLILFDWLYDV�H�SRVLWLYDV�GD�ODUDQMHLUD�j� DSOLFDomR� GH� 1�� WDQWR� QR� 3RG]yOLFR� 9HUPHOKR�$PDUHOR� �DWXDO� $UJLVVROR��TXDQWR� QR� /DWRVVROR� 9HUPHOKR� (VFXUR� HXWUyILFR� �DWXDO� /DWRVVROR� 9HUPHOKR�HXWUyILFR���VHQGR�D�GRVH�FDOFXODGD�SDUD�D�Pi[LPD�SURGXomR�HP�DPERV�RV�VRORV�GH�����NJ�KD�� GH�1�&XOWLYDQGR�SXSXQKHLUDV�HP�VROR�GH�WH[WXUD�DUHQRVD�H�GH�EDL[D�IHUWLOLGDGH��1HRVVROR� $OXYLDO��� %RYL� HW� DO�� ������� FRQVWDWDUDP� UHVSRVWDV� SRVLWLYD� H�VLJQLILFDWLYD�SDUD�DV�YDULiYHLV�GH�FUHVFLPHQWR�TXDQGR�DGXEDGDV�FRP�1��VHQGR�R�Pi[LPR�FUHVFLPHQWR�DWLQJLGR�FRP�D�GRVH�GH�����NJ�KD�� DQR�� GH�1�$� UHVSRVWD� HP� FUHVFLPHQWR� H� SURGXomR� GH� SODQWDV� GH� SLPHQWD�GR�UHLQR��FXOWLYDUHV��%UDJDQWLQD��&LQJDSXUD�H�*XDMDULQD��jV�GRVHV�GH�1��3�H�.�DSOLFDGDV�QXP� /DWRVVROR� $PDUHOR� GLVWUyILFR� IRL� HVWXGDGD� SRU� 9HORVR� HW� DO�� �������� TXH��FRQFOXtUDP�TXH�D�DGLomR�GH�1�IDYRUHFH�R�DXPHQWR�GD�SURGXomR�GH�JUmRV��VHQGR�DV�GRVHV�GH����H����NJ�KD�� GH�1�DV� LQGLFDGDV�SDUD�DV� �FXOWLYDUHV�&LQJDSXUD�H�%UDJDQWLQD��UHVSHFWLYDPHQWH�
����)Ï6)252
1D� SODQWD�� R� IyVIRUR� HQFRQWUD�VH� HP� YiULRV� JUXSRV�� '1$� �iFLGR�GHVR[LULERQXFOpLFR��� 51$� �iFLGR� ULERQXFOpLFR��� SROtPHURV� GH� QXFOHRWtGLRV��pVWHUHV�H�3L��IyVIRUR�LQRUJkQLFR���0DODYROWD�HW�DO����������2�UHTXHULPHQWR�GH�3�SHOD�SODQWD�SDUD�XP�FUHVFLPHQWR�yWLPR�HVWi�QD�IDL[D�GH������D������GD�PHWpULD�VHFD��0DUVFKQHU��������2� IyVIRUR� GHVHPSHQKD� LPSRUWDQWH� SDSHO� QD� UHVSLUDomR� YHJHWDO� H� QR�DUPD]HQDPHQWR�� WUDQVSRUWH� H� XWLOL]DomR� GH� HQHUJLD� QR� SURFHVVR� IRWRVVLQWpWLFR��DJLQGR�WDPEpP�QD�VtQWHVH�GDV�SURWHtQDV�H�QR�PHWDEROLVPR�GH�HQ]LPDV�H�VHQGR�XP�HOHPHQWR�HVVHQFLDO�SDUD�R�PHWDEROLVPR�GDV�SODQWDV��SULQFLSDOPHQWH�QD�IDVH�UHSURGXWLYD��5DLM����������



��

2�3�� HPERUD� VHQGR� FODVVLILFDGR� FRPR�PDFURQXWULHQWH�� WHP� VHXV� WHRUHVQDV� SODQWDV� PDLV� EDL[RV� TXH� RV� GH� QLWURJrQLR� H� SRWiVVLR�� (P� TXDQWLGDGHV�DGHTXDGDV�� HOH� HVWLPXOD� R� GHVHQYROYLPHQWR� UDGLFXODU�� p� HVVHQFLDO� SDUD� D� ERD�IRUPDomR�GD�SODQWD�H�LQFUHPHQWD�D�SURGXomR��5DLM���������6REUDO�HW�DO����������FLWDQGR�'DYLHV�	�$OEULJR� �������� UHODWDP� TXH� DSHVDU� GH� DV� TXDQWLGDGHV� GH� 3�UHTXHULGDV�SHODV�SODQWDV�FtWULFDV�VHUHP�EHP�PHQRUHV�TXDQGR�FRPSDUDGDV�FRP�DV�GH� &D�� 1� H� .� HP� VRORV� WURSLFDLV�� HVWH� QXWULHQWH� DJH� FRPR� IDWRU� OLPLWDQWH� GD�SURGXomR��2V�PHVPRV�DXWRUHV�UHODWDP�TXH�ODUDQMHLUDV�UHVSRQGHUDP�FRP�DXPHQWR�GH�SURGXomR�j�DGXEDomR�FRP�3�HP�/DWRVVROR�$PDUHOR�GRV�7DEXOHLURV�&RVWHLURV�FRP�WHRU�RULJLQDO�GH�3��0HKOLFK����GH�����PJ�NJ���$� DGXEDomR� IRVIDWDGD� DXPHQWRX�� HP� PpGLD�� ���� RV� WHRUHV� GH� 3� QDV�IROKDV�GH�PDUDFXMD]HLUR�DPDUHOR��VHQGR�HVVHV�WHRUHV�DWLQJLGRV�QD�GRVH�GH����NJ�KD�� GH�3��HQWUHWDQWR�VHX�WHRU�QR�VROR�IRL�DXPHQWDGR����YH]HV��SDVVDQGR�GH���PJ�GP�� SDUD����PJ�GP�� �%RUJHV�HW�DO���������&RP� R� GHVHQYROYLPHQWR� GD� DJULFXOWXUD� GH� DOWRV� LQVXPRV�� R� XVR� GH�IHUWLOL]DQWHV�� SULQFLSDOPHQWH� IRVIDWDGRV�� WHP� VLGR� LQWHQVLYR�� 1RV� VRORV�EUDVLOHLURV��FRP�SUHGRPtQLR�GH�PLQHUDLV�R[tGLFRV��RQGH�p�YHULILFDGD�D�IL[DomR�GH�3�� HOHYDGDV� TXDQWLGDGHV� GHVWH� QXWULHQWH� WrP� VLGR� XWLOL]DGDV� QDV� DGXEDo}HV��)HUQDQGHV�	�0XUDRND��������'HYLGR�j�JUDQGH�WHQGrQFLD�GH�UHWHQomR�GH�IRVIDWR�SHOD�PDLRULD�GRV�VRORV��D�PDLRU�SDUWH�GR�IyVIRUR�DGLFLRQDGR�DR�VROR�SDVVD�SDUD�D�IDVH�VyOLGD��FRQVWLWXLQGR�R� 3�OiELO�� � (VWH� p� UHSUHVHQWDGR�SHOR�3�DGVRUYLGR� �OLJDGR� D� VtWLRV� GH� WURFDV� GRV�FROyLGHV� PLQHUDLV� H� RUJkQLFRV� GR� VROR�� RX� SUHFLSLWDGR�� PDV� HP� HTXLOtEULR�UHODWLYDPHQWH� UiSLGR� FRP� R� 3�VROXomR�� SRGHQGR� VHU�� DVVLP�� FRQVLGHUDGR� FRPR�GLVSRQtYHO�SDUD�DV�SODQWDV���-i�R�3�QmR�OiELO�p�UHSUHVHQWDGR�SHOR�3�SUHFLSLWDGR�HP�FRPSRVWRV� LQVRO~YHLV� �FRPXPHQWH�&D�� )H� H�$O�� RX� DGVRUYLGR� HVSHFLILFDPHQWH�SRU�VtWLRV�GH�WURFD�GH�HOHYDGD�HQHUJLD��SUDWLFDPHQWH�QmR�WURFiYHLV��ILFDQGR�FRP�R�DSURYHLWDPHQWR�LQFHUWR�SHODV�SODQWDV���$V�UHODo}HV�H[LVWHQWHV�HQWUH�R�3�QmR�OiELO�



��

H� RXWUDV� IRUPDV� VmR� FRPSOH[DV�� YDULiYHLV� GH� VROR� SDUD� VROR� H�� SRU� LVVR�� SRXFR�FRQKHFLGDV��*RHGHUW�	�6RX]D��������
����327È66,2
2�SRWiVVLR� p� DEVRUYLGR� QD� IRUPD�.�� H� p� DOWDPHQWH�PyYHO� HP� WRGDV� DV�SDUWHV� GD� SODQWD�� HVWDQGR� SUHVHQWH� HP�PDLRU� DEXQGkQFLD� QR� FLWRSODVPD�� WHQGR�SDSHO� IXQGDPHQWDO� QD� UHJXODomR� RVPyWLFD� GD� FpOXOD� H� QD� DWLYDomR� HQ]LPiWLFD��0DUVFKQHU��������0DODYROWD�HW�DO����������'HSRLV�GR�1��R�SRWiVVLR�p�R�QXWULHQWH�H[LJLGR�HP�PDLRU�TXDQWLGDGH�SHODV�FXOWXUDV�H�VHX�WHRU�QR�WHFLGR�YHJHWDO�SDUD�TXH�D�SODQWD�H[SUHVVH�ERP�FUHVFLPHQWR�H�SURGXWLYLGDGH�YDULD�GH����D����GR�SHVR�GD�PDWpULD�VHFD��0DUVFKQHU��������$QGUHRWWL�HW�DO���������HVWXGDUDP�R�HIHLWR�GD�DGXEDomR�SRWiVVLFD�DOLDGD�j�FDODJHP� HP�1HRVVROR� 4XDUW]DUrQLFR�� /DWRVVROR� %UXQR� H� /DWRVVROR�9HUPHOKR��VREUH�R�GHVHQYROYLPHQWR�GH�SODQWDV�GH�PLOKR��H�YHULILFDUDP�R�HIHLWR�GR�SRWiVVLR�QD�SURGXomR�GH�JUmRV�H�QR�FUHVFLPHQWR��VHQGR�R�PDLRU�FUHVFLPHQWR�GHWHFWDGR�QR�1HRVVROR�4XDUW]DUrQLFR��2V� DXWRUHV� DWULEXtUDP�HVVH� HIHLWR� j�PHQRU� UHVHUYD�GH�QXWULHQWHV� QHVVH� VROR�� VHQGR� TXH� QRV� VRORV� GH� PDLRU� &7&� D� UHVSRVWD� IRL�VHPHOKDQWH��$LQGD��HP�PHQRUHV�WHRUHV�GH�&D�H�0J�QR�VROR��D�DEVRUomR�GH�.�IRL�PDLRU��VHQGR�DWULEXtGR�HVVH�HIHLWR�j�FRPSHWLomR�SHORV�VtWLRV�GH�DGVRUomR��SRLV�HP�PHQRUHV�FRQFHQWUDo}HV�R�&D�H�R�0J�VmR�IDYRUHFLGRV�QD�FRPSHWLomR��WRUQDQGR�RV�PHQRV�GLVSRQtYHLV�SDUD�D�DEVRUomR�SHODV�UDt]HV��3DUD� D� SXSXQKHLUD�� FXOWLYDGD� HP� VROR� GH� WH[WXUD� DUHQRVD� H� GH� EDL[D�IHUWLOLGDGH��1HRVVROR�$OXYLDO���%RYL�HW�DO���������FRQVWDWDUDP�UHVSRVWDV�SRVLWLYDV�H�VLJQLILFDWLYDV�SDUD�DV�YDULiYHLV�GH�FUHVFLPHQWR�TXDQGR�DGXEDGDV�FRP�.��VHQGR�R�Pi[LPR�FUHVFLPHQWR�DWLQJLGR�FRP�D�GRVH�GH�����NJ�KD�� DQR�� GH�.�2�9HORVR�HW�DO���������HVWXGDUDP�D�UHVSRVWD�HP�FUHVFLPHQWR�H�SURGXomR�GH�SODQWDV� GH� SLPHQWD�GR�UHLQR� j� GRVHV� GH� 1�� 3� H� .� DSOLFDGDV� QXP� /DWRVVROR�



��

$PDUHOR� GLVWUyILFR� H� � FRQFOXtUDP� TXH� D� DGLomR� GH�.� IDYRUHFHX�R� DXPHQWR� GD�SURGXomR� GH� JUmRV� FRP� D� DSOLFDomR� GH� ���� ��� H� ��� NJ� KD�� GH� .�2� SDUD� DV��FXOWLYDUHV�&LQJDSXUD��%UDJDQWLQD�H�*XDMDULQD��UHVSHFWLYDPHQWH�$� DSOLFDomR� GH� ���� NJ� KD��� GH�.� HP�/DWRVVROR�$PDUHOR� GD� UHJLmR� GR�5HF{QFDYR�%DLDQR�SURSRUFLRQRX�DXPHQWR�GRV�WHRUHV�IROLDUHV�GH�.�HP�SODQWDV�GH�PDUDFXMD]HLUR� DPDUHOR�� DWLQJLQGR��QHVVD�GRVH�������J�NJ�� GH�.� �%RUJHV�HW�DO����������-i�3UDGR�HW�DO����������WDPEpP�HVWXGDQGR�R�PDUDFXMD]HLUR�DPDUHOR�H�VXD�UHVSRVWD� HP� FUHVFLPHQWR� H� VREUH� D� QXWULomR�PLQHUDO�� YHULILFDUDP� TXH� R�PDLRU�GHVHQYROYLPHQWR� H� D�PDLRU� SURGXomR� GH�PDWpULD� VHFD� HVWLYHUDP� DVVRFLDGRV� jV�GRVHV�HQWUH�����H�����PJ�GP�� GH�.��1HVVDV�GRVHV�YHULILFRX�VH�TXH�R�WHRU�IROLDU�GH�.�IRL�GH������J�NJ����6HJXQGR�RV�PHVPRV�DXWRUHV��R�DF~PXOR�GH�.�QD�SODQWD�GHVFUHYH�XP�FRPSRUWDPHQWR�TXDGUiWLFR�$� DGXEDomR� SRWiVVLFD� SURSRUFLRQRX� DXPHQWRV� GH� SURGXWLYLGDGH� GR�PDPRHLUR��FXOWLYDGR�QD�UHJLmR��GH�&UX]�GDV�$OPDV�%D��FRP�DV�GRVHV�GH��������������� ���� H� ���� NJ� KD�� GH� .�2�� VHQGR� D� Pi[LPD� SURGXomR� DWLQJLGD� QD� GRVH�FDOFXODGD�GH�����NJ�KD�� �2OLYHLUD�	�&DOGDV��������
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2� XPEX]HLUR� �6SRQGLDV� WXEHURVD $UU�� &DP��� SHUWHQFH� j� IDPtOLD�$QDFDUGLDFHDH��e�XPD�HVSpFLH�[HUyILWD��FDGXFLIyOLD��RULJLQiULD�GDV�]RQDV�PHQRV�FKXYRVDV�GD�5HJLmR�1RUGHVWH�GR�%UDVLO�H�GR�QRUWH�GR�HVWDGR�GH�0LQDV�*HUDLV��2FXSD� XPD� iUHD� EDVWDQWH� VLJQLILFDWLYD� GD� UHJLmR� VHPL�iULGD� GR� QRUGHVWH�EUDVLOHLUR� H�� DSHVDU� GH� VXD� GLVWULEXLomR� VHU� GLVSHUVD�� FRQVDJUD�VH� FRPR� XPD�HVSpFLH�IUXWtIHUD�GH�JUDQGH�LPSRUWkQFLD�HFRQ{PLFD��VRFLDO�H�HFROyJLFD��*RQGLP�HW�DO���������1HYHV� �����D��� HPEDVDGR� HP� FLWDo}HV� GH� YiULRV� DXWRUHV�� UHODWD� D�HVFDVVH]� GH� HVWXGRV� VREUH� R� XPEX]HLUR��$Wp� HQWmR�� DSHVDU� GD� LPSRUWkQFLD� TXH�HVVD� SODQWD� DSUHVHQWD�SDUD�RV� VHUWDQHMRV�� H[LVWHP�SRXFRV� WUDEDOKRV�SXEOLFDGRV��GHVWDFDGDPHQWH�QD�iUHD�GD�QXWULomR�PLQHUDO��$�FDODJHP�SURPRYH�D�GLPLQXLomR�GD�DFLGH]�GRV�VRORV�FRP�LQVROXELOL]DomR�GH�HOHPHQWRV�Wy[LFRV��SULQFLSDOPHQWH�$O�H�0Q���DXPHQWR�GRV�WHRUHV�GH�&D�H�0J��DXPHQWR� GD� GLVSRQLELOLGDGH� GH� 3� H� 0R�� GLPLQXLomR� GD� GLVSRQLELOLGDGH� GRV�PLFURQXWULHQWHV� &X�� )H��0Q� H� =Q�� HIHLWRV� IDYRUiYHLV� QD�PLFURIORUD� GRV� VRORV��IDYRUHFLPHQWR�GDV�SURSULHGDGHV�ItVLFDV�GR�PHVPR�H�XP�PDLRU�GHVHQYROYLPHQWR�UDGLFXODU��5DLM��������$�GHILFLrQFLD�GH�&D�HP�XPEX]HLUR� DFDUUHWD� DQRUPDOLGDGHV�YLVXDLV�QDV�IROKDV� PDLV� QRYDV�� VHJXLGDV� GH� PXUFKDPHQWR� GDV� JHPDV� WHUPLQDLV�� FRPSRVWHULRU� PRUWH� GDV� PHVPDV�� � +i� QHFURVH� DR� ORQJR� GDV� PDUJHQV� GDV� IROKDV��FDUDFWHUL]DGD�SRU�³TXHLPDGXUDV´�GH�FRORUDomR�SDUGR�HVFXUD�H�HQURODGD�VREUH�VL�PHVPD��FRP�DV�ERUGDV�UHFXUYDGDV�SDUD�FLPD��&RP�D�HYROXomR�GD�GHILFLrQFLD�Ki�TXHGD� SUHPDWXUD� GDV� IROKDV�� 2� VLVWHPD� UDGLFXODU� GR� XPEX]HLUR� FUHVFLGR� QD�DXVrQFLD�GH�&D�PRVWUDUD�VH�HQJURVVDGR�H�SRXFR�YROXPRVR�H�FRP�XPD�DSDUrQFLD�HVEUDQTXLoDGD��&DUYDOKR�	�1HYHV���������
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4XDQGR� R� VXSULPHQWR� GH� 0J� SDUD� R� XPEX]HLUR� p� LQDGHTXDGR�� HVWH�DSUHVHQWD��QDV� IROKDV�PDLV�YHOKDV�� OHYH�FRORUDomR�DPDUHOD�DR� ORQJR�GD�QHUYXUD�SULQFLSDO�� &RP� R� DJUDYDPHQWR� GD� GHILFLrQFLD�� D� FORURVH� VH� H[SDQGH� HQWUH� DV�QHUYXUDV� GDV� IROKDV�� SHUPDQHFHQGR� D� UHJLmR� SUy[LPD� GD� QHUYXUD� SULQFLSDO�FRORULGD�GH�DPDUHOR�PDLV�LQWHQVR���$QWHFHGHQGR�D�DEVFLVmR��DV�IROKDV�SDVVDP�GD�FRORUDomR� DPDUHOD� SDUD� D� FRU� DUUR[HDGD�� 1HVVH� HVWiJLR�� DR� VLPSOHV� WRTXH� GRV�GHGRV��DV�IROKDV�VH�GHVSUHQGHP�GD�SODQWD��&DUYDOKR�	�1HYHV���������2�REMHWLYR�GHVWH�WUDEDOKR�IRL�DYDOLDU�R�FUHVFLPHQWR��D�QXWULomR�PLQHUDO�H�RV�QtYHLV� FUtWLFRV� IROLDUHV� GH� &D� H� 0J� HP� PXGDV� GH� XPEX]HLUR� FXOWLYDGDV� QXP�/DWRVVROR�9HUPHOKR�GLVWURIpUULFR��HP�IXQomR�GD�FDODJHP�
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���0$7(5,$/�(�0e72'26
2� H[SHULPHQWR� IRL� UHDOL]DGR� HP� FDVD�GH�YHJHWDomR� GR�'HSDUWDPHQWR� GH�&LrQFLD� GR� 6ROR� GD� 8QLYHUVLGDGH� )HGHUDO� GH� /DYUDV� �/DYUDV�0*��� GHILQLGD�JHRJUDILFDPHQWH� SHODV� FRRUGHQDGDV� GH� ���� ��¶� GH� ODWLWXGH� VXO� H� ���� ��¶GH�ORQJLWXGH�RHVWH��FRP�DOWLWXGH�GH�����P��VHQGR�FRQGX]LGR�SRU�����GLDV��VHWHPEUR�GH������D�IHYHUHLUR�GH��������2� GHOLQHDPHQWR� H[SHULPHQWDO� XWLOL]DGR� IRL� R� LQWHLUDPHQWH� FDVXDOL]DGR�FRP�TXDWUR� UHSHWLo}HV� H� FLQFR�QtYHLV�GH� VDWXUDomR�SRU�EDVHV� ����������������H��������PDLV�XP�WUDWDPHQWR�DGLFLRQDO��VROR�FRP�VDWXUDomR�SRU�EDVHV�QDWXUDO���$�SDUFHOD�IRL�FRPSRVWD�SRU�YDVR�FRP�FDSDFLGDGH�SDUD���GP���FRP����FP�GH�DOWXUD��SUHHQFKLGRV�FRP�/DWRVVROR�9HUPHOKR�GLVWURIpUULFR��FXMD�FDUDFWHUL]DomR�TXtPLFD�VH�HQFRQWUD�QD�7DEHOD����FRP�XPD�SODQWD�SRU�YDVR���3DUD�VH�DWLQJLUHP�RV�QtYHLV�GH�VDWXUDomR�HVSHUDGRV�� UHDOL]RX�VH�R�FiOFXOR�GD�QHFHVVLGDGH�GH�FDODJHP�SHOR�PpWRGR�GH�VDWXUDomR�SRU�EDVHV��5DLM�������� $�FDODJHP� IRL� UHDOL]DGD� FRP� &D&2� H� 0J&2� �S�D���� QD� UHODomR� ���� �&D�0J���'HSRLV� GH� SHQHLUDGR�� R� VROR� IRL�PLVWXUDGR� DR�FRUUHWLYR�H� LQFXEDGR�SRU�TXLQ]H�GLDV���2V�GHPDLV�QXWULHQWHV�IRUDP�DSOLFDGRV�QDV�VHJXLQWHV�GRVHV��HP�PJ�GP����1� ������3� ������.� ������6� �����%� ������&X� ������=Q� �����H�0R� ������2�DGXER� IRVIDWDGR� IRL� LQFRUSRUDGR� DR� VROR� DSyV� R� SHUtRGR� GH� LQFXEDomR�� QXPD�~QLFD�DSOLFDomR��XWLOL]DQGR�FRPR�IRQWH�R�0$3��$V�DSOLFDo}HV�GH�1�H�.�IRUDP�SDUFHODGDV� HP� TXDWUR� YH]HV�� VHQGR�TXH�� SDUD� R�1�� D� SULPHLUD� DSOLFDomR� IRL� QD�IRUPD� GH�0$3� H� DV� GHPDLV�� QD� IRUPD� GH� XUpLD�� H� R� SRWiVVLR� IRL� DSOLFDGR� QDV�IRUPDV�GH�VXOIDWR�GH�SRWiVVLR�H�FORUHWR�GH�SRWiVVLR��$� UHSRVLomR� GH� XPLGDGH� IRL� IHLWD� GLDULDPHQWH�� XWLOL]DQGR�VH� iJXD�GHLRQL]DGD�SDUD�HOHYDU�D�����GR�YROXPH� WRWDO�GH�SRURV�� VHQGR�R�YROXPH�D�VHU�DGLFLRQDGR�GHWHUPLQDGR�DWUDYpV�GH�SHVDJHQV�GRV�YDVRV��
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7$%(/$� �� ± $QiOLVH� TXtPLFD� GR� VROR� �/DWRVVROR� 9HUPHOKR� GLVWURIpUULFR��XWLOL]DGR�QR�H[SHULPHQWR�
S+ 3� . &D� 0J��� $O�� +�$O 02 =Q� )H�� 0Q� &X�� %� 6�62�� 9+�2 PJ�GP�� FPROF GP�� GDJ�NJ�� PJ�GP�� ���� ����� �� ����� ������ ����� ��� ��� ����� ������ ����� ����� ����� ��� �����S+�HP�iJXD��3��.��)H��=Q��0Q�H�&X�SHOR�H[WUDWRU�0HKOLFK����&D��0J�H�$O�SHOR�H[WUDWRU�.&O���1��%�± H[WUDWRU�iJXD�TXHQWH��+���$O�SHOR�H[WUDWRU�603�H��6�62���SHOR�H[WUDWRU�IRVIDWR�PRQRFiOFLFR�HP�iFLGR�DFpWLFR�$V� PXGDV� SDUD� D� LPSODQWDomR� GR� H[SHULPHQWR� IRUDP� RULXQGDV� GH�VHPHQWHLUD�� VHQGR� R� VXEVWUDWR� XWLOL]DGR� SDUD� JHUPLQDomR� D� YHUPLFXOLWD�� $V�VHPHQWHV� SDVVDUDP� SHOR� SURFHVVR� GH� TXHEUD� GH� GRUPrQFLD� DWUDYpV� GH�HVFDULILFDomR�PHFkQLFD�� FRQIRUPH� UHFRPHQGDomR� GH�1DVFLPHQWR� HW� DO�� ���������$SyV� ��� GLDV� GD� JHUPLQDomR�� DV� PXGDV� FRP� DOWXUD� PpGLD� GH ���� FP IRUDP�WUDQVSODQWDGDV�SDUD�RV�YDVRV�FRP�RV�WUDWDPHQWRV��)RUDP� DYDOLDGRV� D� DOWXUD� �FP�� H� R� GLkPHWUR� GR� FDXOH� �PP�� GDV� SODQWDV��'HSRLV� GH� FROKLGR�� R� PDWHULDO� YHJHWDO� IRL� VHSDUDGR� HP� UDL]�� FDXOH� H� IROKDV��ODYDGR�HP�iJXD�FRUUHQWH�H�GHVWLODGD�H�VHFR�HP�HVWXID�D����&�DWp�SHVR�FRQVWDQWH��$�PDWpULD� VHFD� FRUUHVSRQGHQWH� D� FDGD� XPD� GDV� SDUWHV� IRL� SHVDGD� �J� SODQWD�����PRtGD�H��HP�VHJXLGD��IRUDP�UHDOL]DGDV�DV�GHWHUPLQDo}HV�TXtPLFDV�SDUD�RV�WHRUHV�GRV�QXWULHQWHV�QR�FDXOH�H�QDV�IROKDV��$LQGD��SURFHGHX�VH�D�FRQWDJHP�GR�Q~PHUR�GH�UDPRV SRU�SODQWD�$WUDYpV�GR�H[WUDWR�QtWULFR�SHUFOyULFR�IRUDP�GHWHUPLQDGRV�RV�WHRUHV�GH�3�SRU�FRORULPHWULD��&D��0J��&X��)H��0Q�H�=Q�SRU�HVSHFWURIRWRPHWULD�GH�DEVRUomR�DW{PLFD�� .� H� 1D� SRU� IRWRPHWULD� GH� FKDPD�� 6� SRU� WXUELGLPHWULD� GR� VXOIDWR� GH�EiULR��1�WRWDO�SHOR PpWRGR�VHPLPLFUR�.MHOGDKO��H�RV�WHRUHV�GH�%��DSyV�GLJHVWmR�SRU� YLD� VHFD�� IRUDP� GHWHUPLQDGRV� SRU� FRORULPHWULD� �PpWRGR� GD� FXUFXPLQD���0DODYROWD�HW�DO���������$�SDUWLU�GRV�WHRUHV�GRV�QXWULHQWHV�H�FRP�EDVH�QD�PDWpULD�VHFD�GDV�SODQWDV��GHWHUPLQRX�VH�R�DF~PXOR GRV�HOHPHQWRV�QD�SDUWH�DpUHD�GDV�PXGDV�GH�XPEX]HLUR��VRPDWyULR�GR�DF~PXOR�QR�FDXOH�H�QDV�IROKDV��
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2V� QtYHLV� FUtWLFRV� IROLDUHV� GH� &D� H� 0J� IRUDP� REWLGRV� HVWLPDQGR�VH� R�QtYHO�GH� VDWXUDomR�SRU�EDVHV� TXH�SURSRUFLRQRX�D�SURGXomR�GH�����GD�PDWpULD�VHFD� GDV�PXGDV GH� XPEX]HLUR� H� DTXHOH� DFLPD� GR�SRQWR� GH�Pi[LPD� HILFLrQFLD�ItVLFD�TXH�SURSRUFLRQRX�XPD� UHGXomR�GH�����QD�SURGXomR��(P�VHJXLGD��HVVHV�QtYHLV�IRUDP�VXEVWLWXtGRV�QDV�HTXDo}HV�GH�UHJUHVVmR�SDUD�RV�WHRUHV�IROLDUHV�GH�&D�H� 0J�� REWHQGR�VH�� DVVLP�� XPD� IDL[D� FRUUHVSRQGHQWH� DR� QtYHO� FUtWLFR� GHVVHV�QXWULHQWHV�2V�GDGRV�REWLGRV�IRUDP�VXEPHWLGRV�j�DQiOLVH�YDULkQFLD��VHQGR�D�LQWHUDomR�QtYHLV�GH�VDWXUDomR�[�DGLFLRQDO�DYDOLDGD�PHGLDQWH�VLJQLILFkQFLD�GR�WHVWH�)��SDUD�R�HIHLWR�GRV�QtYHLV�GH�VDWXUDomR��UHDOL]RX�VH�DQiOLVHV�GH UHJUHVVmR��$V�DQiOLVHV�GH�YDULkQFLD�H�GH�UHJUHVVmR�IRUDP�UHDOL]DGDV�FRP�R�DX[tOLR�GR�SURJUDPD�HVWDWtVWLFR�6,69$5��)HUUHLUD��������
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���5(68/7$'26�(�',6&8662
����&UHVFLPHQWR
2�UHVXPR�GDV�DQiOLVHV�GH�YDULkQFLD�SDUD�DV�PHGLGDV�DYDOLDGDV�HP IXQomR�GRV� QtYHLV� GH� VDWXUDomR� SRU� EDVH� HQFRQWUD�VH� QD� 7DEHOD� ��� 9HULILFD�VH� TXH� R�WUDWDPHQWR�DGLFLRQDO�GLIHULX�VLJQLILFDWLYDPHQWH�GRV�GHPDLV�WUDWDPHQWRV�H�OLPLWRX�R�FUHVFLPHQWR�GDV�SODQWDV��TXDQGR�VH�DSOLFRX�FDOFiULR�SDUD�HOHYDomR�GD�VDWXUDomR�SRU� EDVHV� SDUD� ���� ���� ���� ��� H� ������ DV� SODQWDV� UHVSRQGHUDP� FRP� PDLRU�FUHVFLPHQWR��1R�WUDWDPHQWR�DGLFLRQDO��DSHQDV�D�FDODJHP�QmR�IRL�UHDOL]DGD��VHQGR�RV�QXWULHQWHV��H[FHWR�R�&D�H�0J��IRUQHFLGRV�jV�SODQWDV�

7$%(/$����5HVXPR�GDV� DQiOLVHV�GH�YDULkQFLD�SDUD� DOWXUD��GLkPHWUR�GR�FDXOH��PDWpULD�VHFD�GH�UDL]��065���PDWpULD�VHFD�GH�FDXOH��06&���PDWpULD�VHFD� GH� IROKD� �06)�� H� PDWpULD� VHFD� WRWDO� �067�� GH� PXGDV� GH�XPEX]HLUR��HP�IXQomR�GD�FDODJHP�
������������������������������������4XDGUDGRV�PpGLRV��������������������������)9 */ $OWXUD 'LkPHWUR 065 06& 06) 0676DWXUDomR$GLF�[1tYHLV(UUR
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&�9����� ����� ����� ����� ����� ����� �������QV��VLJQLILFDWLYRV�DR�QtYHO�GH����GH�SUREDELOLGDGH�SHOR� WHVWH�)�H�QmR�VLJQLILFDWLYR��UHVSHFWLYDPHQWH�

$�7DEHOD� �� LOXVWUD� D� SREUH]D� TXtPLFD� GR� VROR� XWLOL]DGR�QR� H[SHULPHQWR��$VVLP��D�UHVSRVWD�HP�FUHVFLPHQWR�GDV�PXGDV�GH�XPEX]HLUR�j�FDODJHP�QDTXHOH�VROR� HUD� HVSHUDGD�� SRLV� HVVD� p� XPD� SUiWLFD� DJURQ{PLFD� TXH� SURSRUFLRQD�PHOKRULDV� QD� IHUWLOLGDGH� H� FRQVHT�HQWHPHQWH�� HVWtPXOR� DR� FUHVFLPHQWR� GD�PDLRULD�GDV�HVSpFLHV�YHJHWDLV��&RPR�R�XPEX]HLUR�WHP�VHX�FHQWUR�GH RULJHP�QDV�UHJL}HV� iULGDV�GR�QRUGHVWH�EUDVLOHLUR��FXMD�PDLRULD�GRV�VRORV�VH�FDUDFWHUL]D�SRU�
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DSUHVHQWDU�DOWRV�QtYHLV�GH�VDWXUDomR�SRU�EDVHV��R�PHQRU�FUHVFLPHQWR�GDV�PXGDV�GR� XPEX]HLUR� QR� WUDWDPHQWR� DGLFLRQDO� p� XP� LQGLFDWLYR� GD� QHFHVVLGDGH� GH�FDODJHP�SDUD�R FXOWLYR�GH�XPEX]HLURV�HP�VRORV�iFLGRV�7RGDV� DV� PHGLGDV� DYDOLDGDV� DSUHVHQWDUDP� GLIHUHQoDV� VLJQLILFDWLYDV� HP�UHODomR�DRV�WUDWDPHQWRV��QtYHLV�GH�VDWXUDomR�SRU�EDVHV�GH����������������H�������H�FRP�FRPSRUWDPHQWR�GH�UHVSRVWD�TXDGUiWLFR��)LJXUD����$�FDODJHP� DOpP�GH�SURPRYHU�D�GLPLQXLomR�GD�DFLGH]��HOHYD�RV�WHRUHV�GH�&D�H�0J�QRV�VRORV��(VVH�IDWR�ILFRX�EHP�HYLGHQFLDGR�QR�VROR�HVWXGDGR�TXDQGR�VH�DQDOLVRX�D�FDUDFWHUL]DomR�TXtPLFD�DQWHV�H�GHSRLV�GD�DSOLFDomR�GRV� WUDWDPHQWRV��&RPR�HUD�GH�VH�HVSHUDU��D�DGLomR�GH�FDOFiULR�HOHYRX�R�S+��D�VDWXUDomR�SRU�EDVHV��RV� WHRUHV�GH�&D�H�0J�H�GLPLQXLX�R� WHRU�GH�$O�� VHQGR�TXH��QR� WUDWDPHQWR�SDUD�HOHYDU�D�VDWXUDomR�SDUD������R�S+�DWLQJLX������QmR�VH�UHJLVWUDQGR��D�SDUWLU�GDt��D�SUHVHQoD�GH�$O�HP�VROXomR��7DEHOD����
7$%(/$� ��� 5HVXPR� GD� FDUDFWHUL]DomR� TXtPLFD� GR� KRUL]RQWH� $� GR� /DWRVVROR�9HUPHOKR�GLVWURIpUULFR��/9GI$��XWLOL]DGR�QR�H[SHULPHQWR��DQWHV�H�GHSRLV�GH�DSOLFDGRV�RV�WUDWDPHQWRV�

1tYHO�HVSHUDGR 1tYHO�DWLQJLGR S+ &D 0J $O 6%
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1R� WUDWDPHQWR�DGLFLRQDO� �VDWXUDomR�SRU�EDVH�QDWXUDO�GR�VROR���R�$O�HP�VROXomR� IRL� Wy[LFR� DR� XPEX]HLUR�� FDUDFWHUL]DQGR�VH� SHOR� EDL[R� FUHVFLPHQWR� GD�SODQWDV��IROKDV�SHTXHQDV�H�FRP�SRQWRV�DUUR[HDGRV��WHQGR��DVVLP��FRPSURPHWLGR�R�GHVHQYROYLPHQWR�GDV�PXGDV��(VVH�FRPSRUWDPHQWR�HYLGHQFLD�TXH�R�XPEX]HLUR
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QmR�p�XPD�SODQWD�DGDSWDGD�D�VREUHYLYHU�H�SURGX]LU�HP�VRORV�GH�DFLGH]�HOHYDGD�H��DLQGD��QHFHVVLWD�GH�DOWD�VDWXUDomR�SRU�EDVHV�SDUD�H[SUHVVDU�ERP�FUHVFLPHQWR�6HJXQGR�4XDJJLR���������D�FDODJHP�IDYRUHFH�D�OLEHUDomR�GR�3�DGVRUYLGR�j�VXSHUItFLH� GH� y[LGRV� GH� )H H� $O�� WRUQDQGR�R� GLVSRQtYHO� jV� SODQWDV�� VHQGR��SRUWDQWR��PDLV�XP�EHQHItFLR�TXH�SRGH�WHU�DX[LOLDGR�R�PDLRU�GHVHQYROYLPHQWR�GDV�PXGDV�GH�XPEX]HLUR��Mi�TXH�R�VROR�XWLOL]DGR�QR�H[SHULPHQWR�WHP�FDUDFWHUtVWLFDV�R[tGLFDV�$� DOWXUD� GDV� SODQWDV� H� R� GLkPHWUR� GR� FDXOH� �)LJXUDV� �� D�E�� UHVSRQGHUDP�SRVLWLYDPHQWH� DWp� R�QtYHO�GH�����GH� VDWXUDomR� SRU�EDVHV��3RU�R�XPEX]HLUR� VH�WUDWDU� GH� XPD� SODQWD� RULJLQiULD� GD� UHJLmR� VHPL�iULGD� QRUGHVWLQD�� RQGH�QDWXUDOPHQWH� H[LVWHP� VRORV� FRP� HOHYDGRV� 9��� HVVH� FRPSRUWDPHQWR� QmR� p�VXUSUHHQGHQWH��$� Pi[LPD� SURGXomR� GH� PDWpULD� VHFD� �J� SODQWD���� GD� UDL]�� GR� FDXOH�� GDV�IROKDV�H� WRWDO� �)LJXUD���F��G��H��I�� IRL�DWLQJLGD�TXDQGR�VH�HOHYDUDP�RV�QtYHLV�GH�VDWXUDomR� �QtYHLV� FDOFXODGRV�� SDUD� ������ ������ ����� H� ������� UHVSHFWLYDPHQWH��3HUFHEH�VH�SUR[LPLGDGH�HQWUH�RV�YDORUHV�DWLQJLGRV�SDUD�WRGDV�DV�YDULiYHLV��R�TXH�IRUWDOHFH�D�LQGLFDomR�GH�XP�YDORU�GH�VDWXUDomR�SRU�EDVHV��9���SRU�YROWD�GH�����SDUD� R� FiOFXOR� GD� QHFHVVLGDGH� GH� FDODJHP� SDUD� VRORV� TXDQGR� GR� FXOWLYR� GR�XPEX]HLUR��$� H[HPSOR� GR� RFRUULGR� FRP� R� XPEX]HLUR�� WHP�VH� QD� OLWHUDWXUD� JUDQGH�Q~PHUR�GH�SXEOLFDo}HV� UHODWDQGR�RV�HIHLWRV�SRVLWLYRV�GD�FDODJHP�SDUD�GLYHUVDV�HVSpFLHV�YHJHWDLV��5RVROHP�HW�DO���������H�+HUQiQGH]���������DPERV�HVWXGDQGR�PLOKR��&DLUHV�	�5RVROHP���������FRP�DPHQGRLQ]HLUR��*XLPDUmHV���������FRP�IRUUDJHLUDV� WURSLFDLV�� %LDVL� HW� DO�� �������� FRP� SRUWD�HQ[HUWR� GH� DEDFDWHLUR� H�1HYHV�HW�DO�������E���SDUD�PXGDV�GH�URVHOOD��HQWUH�RXWURV��REVHUYDUDP�EHQHItFLRV�GD�HOHYDomR�GD�VDWXUDomR�SRU�EDVHV�DWUDYpV�GD�FDODJHP�QR�GHVHQYROYLPHQWR�GDV�SODQWDV�HVWXGDGDV��DV�TXDLV�DSUHVHQWDUDP�LQFUHPHQWRV�QD�DOWXUD��QR�GLkPHWUR�GR�FDXOH�H�QR�SHVR�GD�PDWpULD�VHFD�WRWDO�
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y = -0,0089x2 + 1,6215x + 32,575
R2 = 0,89**
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y = -0,0007x2 + 0,1282x + 4,09
R2 = 0,99**��
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y = -0,0022x2 + 0,3708x - 0,783
R2 = 0,73**
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y = -0,003x2 + 0,4583x - 4,8695
R2 = 0,99**��
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y = -0,0014x2 + 0,2214x - 0,683
R2 = 0,99**
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y = -0,0086x2 + 1,3186x - 13,9

R2 = 0,98**
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),*85$� ��� $OWXUD� �D��� GLkPHWUR� GR� FDXOH� �E���PDWpULD� VHFD� GD� UDL]�065� �F���PDWpULD�VHFD�GR�FDXOH�06&��G���PDWpULD�VHFD�GDV�IROKDV�06)��H��H�PDWpULD�VHFD�WRWDO�067��I��GH�PXGDV�GH�XPEX]HLUR��HP�IXQomR�GD�FDODJHP�
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HVWHV� DSUHVHQWDP� EDL[D� GLVSRQLELOLGDGH� QDWXUDO� H� DOWD� FDSDFLGDGH� GH� DGVRUomR�GHVVH�QXWULHQWH��1RYDLV�	�%DUURV��������FLWDGRV�SRU�6DQWRV����������1R� XPEX]HLUR� GHILFLHQWH� HP� 3�� DV� IROKDV� PDLV� YHOKDV� DSUHVHQWDP��FRORUDomR�DPDUHODGD�QDV�ERUGDV��$LQGD��Ki�DOWHUDomR�QD�DUTXLWHWXUD�GDV�SODQWDV��RX� VHMD�� R� kQJXOR� GRV� UDPRV� SODJLRWUySLFRV� ILFD� PDLV� IHFKDGR� HP� UHODomR� DR�UDPR�RUWRWUySLFR��QR�VHQWLGR�GD�EDVH�SDUD�R�iSLFH��$V�UDt]HV�FUHVFHP�PDLV��VHQGR�HVVH�XP�PHFDQLVPR�GR�XPEX]HLUR�SDUD�VREUHYLYHU�H�SURGX]LU�HP�VRORV�SREUHV�HP� 3�� FRPR� QDTXHOHV� TXH� VXD� RFRUUrQFLD� p� QDWXUDO� �&DUYDOKR� HW� DO��� ������&DUYDOKR�	�1HYHV��������2�REMHWLYR�GHVWH�WUDEDOKR�IRL�DYDOLDU�R�FUHVFLPHQWR��D�QXWULomR�PLQHUDO�H�R�QtYHO�FUtWLFR� IROLDU�GH�3�HP�PXGDV�GH�XPEX]HLUR�FUHVFLGDV�HP�YDVRV�FRQWHQGR�DPRVWUDV� GH� XP� /DWRVVROR� 9HUPHOKR� GLVWURIpUULFR�� HP� IXQomR� GD� DGXEDomR�IRVIDWDGD�
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2�H[SHULPHQWR�IRL�UHDOL]DGR�HP�FDVD�GH�YHJHWDomR�GD�iUHD�H[SHULPHQWDO�GR�'HSDUWDPHQWR�GH�&LrQFLD�GR�6ROR�GD�8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV� �/DYUDV�0*���GHILQLGD�JHRJUDILFDPHQWH�SHODV�FRRUGHQDGDV�GH�������¶�GH� ODWLWXGH�VXO�H�������¶GH�ORQJLWXGH�RHVWH��FRP�DOWLWXGH�GH�����P��VHQGR�FRQGX]LGR�GH�MXOKR�GH������D�IHYHUHLUR�GH�������2�GHOLQHDPHQWR�H[SHULPHQWDO�XWLOL]DGR�IRL�R�GH�EORFRV�FDVXDOL]DGRV�FRP�TXDWUR� UHSHWLo}HV� H� VHLV� GRVHV� GH� 3� ���� ���� ���� ����� ���� H� ���� PJ� GP����� $�SDUFHOD�IRL�FRPSRVWD�SRU�YDVR�FRP�FDSDFLGDGH�SDUD���GP���FRP�DOWXUD�GH����FP��SUHHQFKLGRV�FRP�/DWRVVROR�9HUPHOKR�GLVWURIpUULFR��FXMD�FDUDFWHUL]DomR�TXtPLFD�VH�HQFRQWUD�QD�7DEHOD����FRP�XPD�SODQWD�SRU�YDVR���$�FDODJHP�IRL�IHLWD�FRP�&D&2� H�0J&2� �S�D����QD�UHODomR������&D�0J���YLVDQGR�D�HOHYDomR�GR�QtYHO�GH�VDWXUDomR�SRU�EDVHV�D������1HYHV HW�DO�������D���'HSRLV� GH� SHQHLUDGR�� R� VROR� IRL�PLVWXUDGR� DR�FRUUHWLYR�H� LQFXEDGR�SRU�TXLQ]H�GLDV�� $V� GRVHV� GH� IyVIRUR� IRUDP� LQFRUSRUDGDV� DR� VROR� ORJR� DSyV� R� SHUtRGR� GH�LQFXEDomR� H� QXPD� ~QLFD� DSOLFDomR�� WHQGR� FRPR� IRQWHV� R�0$3� H� R� IRVIDWR� GH�SRWiVVLR�� � $� DGXEDomR� FRPSOHPHQWDU�� HP� PJ� GP���� LQFOXLQGR� R� 1� H� R� .�DSOLFDGRV�TXDQGR�GD�DGXEDomR�IRVIDWDGD��IRL�D�VHJXLQWH��1� ������.� ������6� �����%� ������&X� ������=Q� �����H�0R� ������$� UHSRVLomR� GH� XPLGDGH� IRL� IHLWD� GLDULDPHQWH�� XWLOL]DQGR�VH� iJXD�GHLRQL]DGD�SDUD�HOHYDU�D�����GR�YROXPH� WRWDO�GH�SRURV�� VHQGR�R�YROXPH�D�VHU�DGLFLRQDGR�GHWHUPLQDGR�DWUDYpV�GH�SHVDJHQV�GRV�YDVRV��$V� VHPHQWHV� SDVVDUDP�SHOR� SURFHVVR� GH� TXHEUD� GH� GRUPrQFLD� DWUDYpV� GH�HVFDULILFDomR�PHFkQLFD��FRQIRUPH�UHFRPHQGDomR�GH�1DVFLPHQWR�HW�DO����������H�IRUDP�JHUPLQDGDV�HP�YHUPLFXOLWD���$SyV����GLDV�GD�HPHUJrQFLD��DV�PXGDV�FRP�DOWXUD�PpGLD�GH ����FP�IRUDP�WUDQVSODQWDGDV�SDUD�YDVRV�FRP�RV�WUDWDPHQWRV��
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7$%(/$� �� ± $QiOLVH� TXtPLFD� GR� VROR� �/DWRVVROR� 9HUPHOKR� GLVWURIpUULFR��XWLOL]DGR�QR�H[SHULPHQWR�
S+ 3� . &D� 0J��� $O�� +�$O 02 =Q� )H�� 0Q� &X�� %� 6�62�� 9+�2 PJ�GP�� FPROF GP�� GDJ�NJ�� PJ�GP�� ���� ����� �� ����� ������ ����� ��� ��� ����� ������ ����� ����� ����� ��� �����S+�HP�iJXD��3��.��)H��=Q��0Q�H�&X�SHOR�H[WUDWRU�0HKOLFK����&D��0J�H�$O�SHOR�H[WUDWRU�.&O���1��%�± H[WUDWRU�iJXD�TXHQWH��+���$O�SHOR�H[WUDWRU�603�H��6�62���SHOR�H[WUDWRU�IRVIDWR�PRQRFiOFLFR�HP�iFLGR�DFpWLFR�

$R� ILQDO� GR� H[SHULPHQWR� IRUDP� DYDOLDGRV� D� DOWXUD� �FP�� H� R� GLkPHWUR� GR�FDXOH��PP���GHSRLV�GH�FROKLGR��R�PDWHULDO�YHJHWDO�IRL�VHSDUDGR�HP�UDt]HV��FDXOH�H�IROKDV�� ODYDGR� HP� iJXD� FRUUHQWH� H� GHVWLODGD�� VHFR� HP� HVWXID� D� ���&� DWp� SHVR�FRQVWDQWH�H�D�PDWpULD�VHFD�FRUUHVSRQGHQWH�D�FDGD�XPD�GDV�SDUWHV�IRL�SHVDGD��J�SODQWD����H�PRtGD��HP�VHJXLGD�IRUDP�UHDOL]DGDV�DV�GHWHUPLQDo}HV�TXtPLFDV�SDUD�RV�WHRUHV�GRV�QXWULHQWHV�QR�FDXOH�H�QDV�IROKDV��$LQGD��FDOFXORX�VH�D�UHODomR�SDUWH�DpUHD���UDL]�$WUDYpV�GR�H[WUDWR�QtWULFR�SHUFOyULFR�IRUDP�GHWHUPLQDGRV�RV�WHRUHV�GH�3�SRU�FRORULPHWULD��&D��0J��&X��)H��0Q�H�=Q�SRU�HVSHFWURIRWRPHWULD�GH�DEVRUomR�DW{PLFD�� .� H� 1D� SRU� IRWRPHWULD� GH� FKDPD�� 6� SRU� WXUELGLPHWULD� GR� VXOIDWR� GH�EiULR��1�WRWDO�SHOR�PpWRGR�VHPLPLFUR�.MHOGDKO��H�RV�WHRUHV�GH�%��DSyV�GLJHVWmR�SRU� YLD� VHFD�� IRUDP� GHWHUPLQDGRV� SRU� FRORULPHWULD� �PpWRGR� GD� FXUFXPLQD���0DODYROWD�HW�DO���������$�SDUWLU�GRV�WHRUHV�GRV�QXWULHQWHV�H�FRP�EDVH�QD�PDWpULD�VHFD�GDV�SODQWDV��FDOFXORX�VH� R� DF~PXOR� GRV� HOHPHQWRV� QD� SDUWH� DpUHD� GDV�PXGDV� GH�XPEX]HLUR��VRPDWyULR�GR�DF~PXOR�QR�FDXOH�H�QDV�IROKDV��2V� GDGRV� REWLGRV� IRUDP� VXEPHWLGRV� j� DQiOLVH� YDULkQFLD�� PHGLDQWH�VLJQLILFkQFLD� GR� WHVWH� )�� H� TXDQGR� VLJQLILFDWLYRV�� UHDOL]DUDP�VH� DQiOLVHV� GH�UHJUHVVmR��$V�DQiOLVHV�GH�YDULkQFLD�H�GH�UHJUHVVmR�IRUDP�IHLWDV�FRP�R�DX[tOLR�GR�SURJUDPD�HVWDWtVWLFR�6,69$5��)HUUHLUD��������2�QtYHO�FUtWLFR�IROLDU�GH�3�IRL�REWLGR�HVWLPDQGR�VH�D�GRVH�GH�3�DSOLFDGD�DR� VROR� TXH� SURSRUFLRQRX� D� SURGXomR� GH� ���� GD�PDWpULD� VHFD� GDV�PXGDV� GH�
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XPEX]HLUR� H� DTXHOD� DFLPD� GR� SRQWR� GH� Pi[LPD� HILFLrQFLD� ItVLFD� TXH�SURSRUFLRQRX�XPD�UHGXomR�GH�����QD�SURGXomR��(P�VHJXLGD��HVVDV�GRVHV�IRUDP�VXEVWLWXtGDV�QD�HTXDomR�GH�UHJUHVVmR�SDUD�RV�WHRUHV�IROLDUHV�3��REWHQGR�VH��DVVLP��XPD�IDL[D�FRUUHVSRQGHQWH�DR�QtYHO�FUtWLFR�GHVVH�QXWULHQWH�
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����&UHVFLPHQWR
$V�GRVHV�GH 3�DSOLFDGDV�DR�VROR�LQIOXHQFLDUDP�VLJQLILFDWLYDPHQWH�D�DOWXUD��R� GLkPHWUR� GR� FDXOH�� D� PDWpULD� VHFD� GH� UDL]�� FDXOH�� IROKD� H� WRWDO� H� QmR�LQIOXHQFLDUDP� D� UHODomR� SDUWH� DpUHD� �� UDL]�� TXH� PDQWHYH� PpGLD� GH� ������LQGHSHQGHQWHPHQWH� GD� GRVH� GH� 3�� (VVD� UHODomR� LQGLFD� TXH� DV� PXGDV� GH�XPEX]HLUR�� PHVPR� FUHVFLGDV� QR� VROR� FRP� QtYHLV� DGHTXDGRV� GH� IyVIRUR��FRQFHQWUDUDP�FRPSRVWRV�RUJkQLFR�PDLV�QDV�UDt]HV�GR�TXH�QD�SDUWH�DpUHD�1RV�VRORV�EUDVLOHLURV��FRP�SUHGRPtQLR�GH�PLQHUDLV�R[tGLFRV��QRV�TXDLV�RFRUUH�D�IL[DomR�GH�3��HOHYDGDV�TXDQWLGDGHV�GHVWH�QXWULHQWH�WrP�VLGR�XWLOL]DGDV�QDV� DGXEDo}HV� �)HUQDQGHV�� �������$� H[HPSOR� GR� FLWDGR� DQWHULRUPHQWH�� R� VROR�XWLOL]DGR� QHVWH� H[SHULPHQWR� p� PXLWR� LQWHPSHUL]DGR� H� DSUHVHQWD� EDL[R� WHRU� GH�IyVIRUR�GLVSRQtYHO��$VVLP��D�DGXEDomR�IRVIDWDGD�FRQWULEXLX��PHVPR�QDV�PHQRUHV�GRVHV��SDUD�R�FUHVFLPHQWR�GDV�PXGDV�GH�XPEX]HLUR��1DV�GRVHV�PDLV�HOHYDGDV�GH�3�DGLFLRQDGR�DR�VROR��SURYDYHOPHQWH�SDUWH�GHVWH�3�IRL�DGVRUYLGR��2� 3�QmR� OiELO� p� UHSUHVHQWDGR� SHOR� 3�SUHFLSLWDGR� HP� FRPSRVWRV�LQVRO~YHLV��FRPXPHQWH�&D��)H�H�$O��RX�DGVRUYLGR�HVSHFLILFDPHQWH�SRU�VtWLRV�GH�WURFD� GH� HOHYDGD� HQHUJLD�� SUDWLFDPHQWH� QmR� WURFiYHLV�� ILFDQGR�� DVVLP�� FRP�DSURYHLWDPHQWR�LQFHUWR�SHODV�SODQWDV��*RHGHUW�	�6RX]D��������3HORV� UHVXOWDGRV� DSUHVHQWDGRV� QD� )LJXUD� ��� SRGH�VH� REVHUYDU� TXH� SDUD�WRGDV�DV�PHGLGDV�DQDOLVDGDV��GLkPHWUR�GR�FDXOH��DOWXUD�GH�SODQWDV��PDWpULD�VHFD�GDV�IROKDV��PDWpULD�VHFD�GR�FDXOH��PDWpULD�VHFD�GDV�UDt]HV�H�PDWpULD�VHFD�WRWDO���R�FRPSRUWDPHQWR�GD�UHVSRVWD�j�DGXEDomR�IRVIDWDGD�IRL�TXDGUiWLFR��RX�VHMD��KRXYH��UHVSRVWD� SRVLWLYD� LQFUHPHQWDQGR� D� SURGXomR� GHVWDV� YDULiYHLV� j�PHGLGD� TXH� VH�DXPHQWDUDP�DV�GRVHV�GH�IyVIRUR�DSOLFDGDV�DR�VROR��D�SDUWLU�GH�GRVHV�PDLRUHV��D�UHVSRVWD�j�DGXEDomR�SDVVRX�D�GHFUHVFHU���
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),*85$� ��� $OWXUD� �D��� GLkPHWUR� GR� FDXOH� �E��� PDWpULD� VHFD� GR� FDXOH�06&� H�PDWpULD� VHFD�GDV� IROKDV�06)��F���PDWpULD�VHFD�GDV�UDt]HV�065�H�PDWpULD�VHFD�WRWDO�067��G��GH�PXGDV�GH�XPEX]HLUR��HP�IXQomR�GH�GRVHV�GH�IyVIRUR�

1DV�GRVHV�GH�����H�����PJ�GP�� GH�3�IRUDP�REWLGRV�D�Pi[LPD�DOWXUD�GDV�PXGDV�GR�XPEX]HLUR�H�R�Pi[LPR�GLkPHWUR�GR�FDXOH��UHVSHFWLYDPHQWH��)LJXUD���D��E��� 3DUD�D�PDWpULD�VHFD�GDV�IROKDV�H�GR�FDXOH��)LJXUD���F��DV�GRVHV�GH�����H�����PJ�GP���GH�3� IRUDP�DV�TXH�SRVVLELOLWDUDP�jV�PXGDV�GH�XPEX]HLUR�DWLQJLU�VXDV�Pi[LPDV�SURGXo}HV��UHVSHFWLYDPHQWH�$�PDWpULD� VHFD� GH� UDL]� �)LJXUD� �� G�� DSUHVHQWRX� VXD�Pi[LPD� SURGXomR�ItVLFD�������J�SODQWD����FRP�D�GRVH�FDOFXODGD�GH�����PJ�GP�� GH�3��&RQVLGHUDQGR�
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TXH� SDUWH� GR� 3� DGLFLRQDGR� IRL� IL[DGR� SHOR� VROR� H� TXH� D� GRVH� QHFHVViULD� SDUD��DWLQJLU�����������J��GD�SURGXomR�IRL�GH�����PJ�GP����SURYDYHOPHQWH��HP�VRORV�HP�TXH�HVVH�IHQ{PHQR��IL[DomR��p�PHQRU��D�QHFHVVLGDGH�GD�DGXEDomR�IRVIDWDGD�SDUD�D�SURGXomR�GH�PXGDV�GH�XPEX]HLUR�SRGH�VHU�UHGX]LGD�$� GRVH� GH� ����PJ� GP�� GH 3� SURSRUFLRQRX� XPD� SURGXomR� GH�PDWpULD�VHFD�WRWDO�GH�������J�SODQWD�� GH�XPEX]HLUR��)LJXUD���G���Mi�QD�GRVH�GH�����PJ�GP�� IRUDP�REWLGRV�����GD�Pi[LPD�SURGXomR�ItVLFD��������J�SODQWD�����$QDOLVDQGR�D�UHODomR�SHUFHQWXDO�HQWUH�DV�WUrV�SDUWHV�HVWXGDGDV��PDWpULD�VHFD�GH�UDL]��FDXOH�H�IROKDV��QD�GRVH�GH�Pi[LPD�SURGXomR�GH�PDWpULD�VHFD�WRWDO��REVHUYD� VH�TXH�R�XPEX]HLUR�SULRUL]D� D� IRUPDomR�GR� VLVWHPD� UDGLFXODU� ��������HP� GHWULPHQWR� GR� FDXOH� �������� H� GDV� IROKDV� ��������� VHQGR� HVVD� UHODomR�PDQWLGD� QD� GRVH� TXH� SURSRUFLRQRX� D� SURGXomR� GH� ���� GD�PDWpULD� VHFD� WRWDO��(VVH� UHVXOWDGR� SRGH� VHU� H[SOLFDGR� SHOD� DGDSWDomR� QDWXUDO� GR� XPEX]HLUR� D�DPELHQWHV�GH�HVWUHVVH�KtGULFR�H�GH�EDL[D�GLVSRQLELOLGDGH�GH�3��$�UHODomR�SDUWH�DpUHD���UDL]�QmR�GLIHULX�VLJQLILFDWLYDPHQWH��LQGLFDQGR TXH�HVWD�UHODomR�PDQWHYH�VH�PDLV�RX�PHQRV�FRQVWDQWH��LQGHSHQGHQWHPHQWH�GD�GRVH�GH�3�'H� IRUPD� JHUDO�� WRGDV� DV� PHGLGDV GH� PDWpULD� VHFD HVWXGDGDV� WLYHUDP�FRPSRUWDPHQWRV� PXLWR� VHPHOKDQWHV�� DSUHVHQWDQGR� VHXV� SRQWRV� GH� Pi[LPD�HILFLrQFLD�ItVLFD�HQWUH�����H�����PJ�GP�� GH�3��'LYHUVRV�DXWRUHV��D�H[HPSOR�GH�*XSWD� �������� 6LQJK� 	� 6LQJK� ������� H� 1HYHV� HW� DO�� �����E��� UHODWDP� HIHLWRV�DQWDJ{QLFRV�HQWUH�R�3�H�R�=Q��VHJXQGR�RV�TXDLV�D�DSOLFDomR�GH�IyVIRUR�DR�VROR�UHGX]�D�GLVSRQLELOLGDGH�GH�]LQFR��(QWUHWDQWR��QDV�FRQGLo}HV�GHVWH�H[SHULPHQWR�R�HIHLWR�UHODWDGR�SRU�HVVHV�DXWRUHV�QmR�IRL�REVHUYDGR�
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����7HRUHV�GH�PDFUR�H�PLFURQXWULHQWHV
2� DXPHQWR� GDV� GRVHV� GH� 3� DSOLFDGDV� DR� VROR� LQIOXHQFLRX�VLJQLILFDWLYDPHQWH�RV�WHRUHV�IROLDUHV�GH�3��&D��0J�H�6�H�QmR�LQIOXHQFLRX�RV�WHRUHVGH�1��3��.��&D��0J�H�6�QR�FDXOH�H�GH�1�H�.�QDV�IROKDV�GDV�PXGDV�GH�XPEX]HLUR��1DV�IROKDV��RV�WHRUHV�PpGLRV�GH�1�H�.�IRUDP��UHVSHFWLYDPHQWH��GH�������J�NJ�� H������J�NJ����1R�FDXOH�RV�WHRUHV�PpGLRV�IRUDP�������J�NJ���GH�1�������J�NJ��GH�3�������J�NJ���GH .�������J�NJ���GH�&D�������J�NJ���GH�0J�H�������J�NJ���GH�6�&RP�D�PDLRU�GLVSRQLELOLGDGH�GH�3�QR�VROR��DGYLQGD�GD�DGXEDomR�IRVIDWDGD��DV�PXGDV�GH�XPEX]HLUR�FRQFHQWUDUDP�PDLV�IyVIRUR�QDV�IROKDV��VHQGR�RV� WHRUHV�DXPHQWDGRV� GH� IRUPD� OLQHDU� �)LJXUD� �� D��� 2V� WHRU� IROLDU� GH� 3� HQFRQWUDGR� QDV�SODQWDV�GR�WUDWDPHQWR���PJ�GP�� GH�3�IRL�GH������J�NJ����HQTXDQWR�QDV�SODQWDV�GR�WUDWDPHQWR� TXH� UHFHEHX� ���� PJ� GP��� GH� 3� R� WHRU� IROLDU� IRL� GH� ����� J� NJ����UHSUHVHQWDQGR� DXPHQWR� GH� ����� )HUQDQGHV� HW� DO�� �������� HVWXGDQGR� HVSpFLHV�IORUHVWDLV�� H� %RQILP� HW� DO�� �������� HP� %UDFKLDULD� EUL]DQWKD� FRQVWDWDUDP� R�PHVPR� HIHLWR� GDTXHOH� REVHUYDGR� SDUD� RV� WHRUHV� GH� 3� QR� XPEX]HLUR�� RX� VHMD��PDLRUHV� GRVHV� GH� 3� DSOLFDGDV� DR� VROR� SURSRUFLRQDUDP�PDLRUHV� WHRUHV� IROLDUHV�GHVVH�QXWULHQWH�1D�GRVH�TXH�SURSRUFLRQRX�D�PDLRU�SURGXomR�GH�PDWpULD�VHFD��R�WHRU�IROLDU�GH�3�QDV�PXGDV�GH�XPEX]HLUR� IRL�GH������J�NJ����VHQGR�LQIHULRU�DR�HQFRQWUDGR�SRU�6LOYD�HW�DO���������SDUD�XPEX]HLURV�DGXOWRV�������J�NJ�����3DUD�6DQWRV���������GHSRLV� GD� GLVSRQLELOLGDGH� GR� QXWULHQWH� QR� VROR�� D� LGDGH� ILVLROyJLFD� GR� WHFLGR�DPRVWUDGR�p�FRQVLGHUDGR�R�IDWRU�PDLV�LPSRUWDQWH�D�DIHWDU�D�FRPSRVLomR�PLQHUDO�GDV�SODQWDV�6HJXQGR� 0DUVFKQHU� �������� R� UHTXHULPHQWR� GH� 3� SDUD� R� ERP�GHVHQYROYLPHQWR�GDV�FXOWXUDV��GH�IRUPD�JHUDO��HVWi�QD�IDL[D�GH���D���J�NJ����(VVH�p� XP� GDGR� TXH� LQGLFD� TXH� R� XPEX]HLUR� DSUHVHQWD� EDL[D� H[LJrQFLD� HP� 3� VH�FRPSDUDGR�� FRP�� RXWUDV���FXOWXUDV��� HPERUD���FRPR��YHULILFDGR��QD��)LJXUD������R�
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y = -0,0008x + 0,8049   R 2 = 0,90**

),*85$� ���$OWXUD� �D��� GLkPHWUR� GR� FDXOH� �E���PDWpULD� VHFD� GR� FDXOH�06&� H�PDWpULD�VHFD�GDV�IROKDV�06)��F���PDWpULD�VHFD�GDV�UDt]HV�065�H�PDWpULD� VHFD� WRWDO�067� �G�� H� UHODomR� SDUWH� DpUHD� �� UDL]� �H�� GH�PXGDV�GH�XPEX]HLUR��HP�IXQomR�GH�GRVHV�GH�SRWiVVLR�
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DSUHVHQWDUDP�DXPHQWR�QD�SURGXomR�GH�PDWpULD�VHFD�DWp�D�GRVH�GH�����PJ�GP��GH�.��FRP�DFHQWXDGD�UHGXomR�D�SDUWLU�GHVVD�GRVH��3RU�VHU�XPD�SODQWD�DGDSWDGD�D�FRQGLo}HV� GH� HVWUHVVH� KtGULFR� H� R�PHFDQLVPR�GHVVD� DGDSWDomR�HVWDU� ORFDOL]DGR�QDV�UDt]HV��HVVD�SDUWH�GR�XPEX]HLUR�IRL�PHQRV��SUHMXGLFDGD�QDV�PDLRUHV�GRVHV�GH�.� $�PDWpULD� VHFD� WRWDO� GDV�PXGDV� GR� XPEX]HLUR�� GHYLGR� DR� DXPHQWR� QD�SURGXomR� GDV� UDt]HV�� DSUHVHQWRX� LQFUHPHQWR� DWp� D� GRVH� GH� ����PJ�GP�� GH�.��QHVVD�GRVH��D�SURGXomR�IRL�GH�������J�SODQWD�� �)LJXUD���G��$R� VH� FRPSDUDU� D� UHODomR� SHUFHQWXDO� HQWUH� DV� WUrV� SDUWHV� HVWXGDGDV��PDWpULD�VHFD�GH�UDL]��FDXOH�H�IROKDV���QD�GRVH�GH�Pi[LPD�SURGXomR�GH�PDWpULD�VHFD�WRWDO������PJ�GP�� GH�.���YHULILFD�VH�TXH�������GD�PDWpULD�VHFD�GDV�PXGDV�GR� XPEX]HLUR� IRUDP� DORFDGDV� SDUD� R� VLVWHPD� UDGLFXODU�� ������ SDUD� R� FDXOH� H�������SDUD�DV�IROKDV��e� LPSRUWDQWH�REVHUYDU�TXH�PHVPR�EHP�QXWULGR�HP�.��R�XPEX]HLUR�FRQFHQWUD�FRPSRVWRV�RUJkQLFRV�QR�VLVWHPD�UDGLFXODU��$�UHODomR�SDUWH�DpUHD���UDL]��)LJXUD���H��DSUHVHQWRX�XPD�UHGXomR�FRP�R�DXPHQWR�GDV�GRVHV�GH�.�DSOLFDGDV�DR�VROR��VHQGR�HVVH�HIHLWR�GHYLGR�D�XPD�PDLRU�DGDSWDomR�GDV�UDt]HV�HP�FRQYLYHUHP�FRP�FRQFHQWUDo}HV�VDOLQDV�PDLV�HOHYDGDV��FRQIRUPH� VXJHULGR� SRU�1HYHV� ��������$� SURGXomR� GH�PDWpULD� VHFD� GDV� UDt]HV��PHVPR� QDV� GRVHV� TXH� SURSRUFLRQDUDP� UHGXomR� GH� SURGXomR�� IRL� PHQRV�SUHMXGLFDGD� TXH� D� SURGXomR� GH� PDWpULD� VHFD� GR� FDXOH� H� GDV� IROKDV��&RPSDUDWLYDPHQWH��GD�GRVH���PJ�GP�� GH�.�SDUD�D�GRVH�GH�����PJ�GP�� GH�.��D�UHODomR� SDUWH� DpUHD� �� UDL]� IRL� UHGX]LGD� HP� ������ SDVVDQGR� GH� ���� SDUD� �����UHVSHFWLYDPHQWH�
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����7HRUHV�H�DF~PXOR�GH�PDFUR�H�PLFURQXWULHQWHV�QD�SDUWH�DpUHD
$V�GRVHV�GH�.�DSOLFDGDV�DR�VROR� LQIOXHQFLDUDP�RV� WHRUHV� IROLDUHV�GH�.�H�0J� H� RV� WHRUHV� GH� 6� QR� FDXOH�� 2V� GHPDLV� PDFURQXWULHQWHV� QmR� VRIUHUDP�LQIOXrQFLD�QRV�VHXV�WHRUHV��FDXOH�RX�IROKD��QDV�PXGDV�GH�XPEX]HLUR�$V� PpGLDV� GHWHFWDGDV� SDUD� RV� WHRUHV� IROLDUHV� GH� 1�� 3�� &D� H� 6� IRUDP��UHVSHFWLYDPHQWH���������������������������J�NJ����H�SDUD�RV�WHRUHV�QR�FDXOH��IRUDP�1� ������J�NJ����3� ������J�NJ����.� ������J�NJ����&D� ������J�NJ���H�0J� ������J�NJ��� e� LPSRUWDQWH� GHVWDFDU� TXH� RV� WHRUHV� GH� .� QR� FDXOH� QmR� IRUDP�LQIOXHQFLDGRV� SHODV� GRVHV� GHVVH� QXWULHQWH� DSOLFDGDV� DR� VROR�� SURYDYHOPHQWH�GHYLGR�DR�IDWR�GH�HVVH�HOHPHQWR�VHU�DOWDPHQWH�PyYHO�QDV�SODQWD��0DODYROWD�HW�DO��������� H� QmR� ID]HU� SDUWH� GH� FRPSRVWRV� RUJkQLFRV�� HVWDQGR� OLYUH� QDV� PHVPDV��0DUVFKQHU���������6DEH�VH�TXH�R�.�DWXD�HP�SURFHVVRV�RVPyWLFRV��QD�VtQWHVH�GH�SURWHtQDV� H� QD�PDQXWHQomR� GH� VXD� HVWDELOLGDGH�� QD� DEHUWXUD� H� IHFKDPHQWR� GRV�HVW{PDWRV��QD�SHUPHDELOLGDGH�GD�PHPEUDQD�H�QR�FRQWUROH�GR�S+��0DODYROWD�HW�DO����������&RP� R� DXPHQWR� GDV� GRVHV� GH� .�� D� GLVSRQLELOLGDGH� GHVWH� QR� VROR� IRL�DXPHQWDGD� H� DV� PXGDV� GR� XPEX]HLUR� R� DEVRUYHUDP� HP� PDLRU� TXDQWLGDGH��FRQVHT�HQWHPHQWH��R�VHX�WUDQVSRUWH�SDUD�DV�IROKDV�IRL�DXPHQWDGR��&RPR�UHIOH[R��R�WHRU�IROLDU�GH�.�LQFUHPHQWRX�OLQHDUPHQWH��)LJXUD���D���1D�GRVH�GH���PJ�GP��GH� .�� R� WHRU� GH� .� � QDV� IROKDV� GDV� PXGDV� GR� XPEX]HLUR� IRL� GH� ����� J� NJ����SDVVDQGR�SDUD������J�NJ���QD�GRVH�TXH�SURSRUFLRQRX�D�PDLRU�SURGXomR�GH�PDWpULD�VHFD������PJ�GP�� GH�.���UHIOHWLQGR�QXP�DXPHQWR�GH�����YH]HV��RX�GH�����$Wp�D�GRVH�HVWLPDGD�GH�����PJ�GP�� GH�.��RV�WHRUHV�GH�0J�QDV�IROKDV�GDV�PXGDV�GR�XPEX]HLUR�VRIUHUDP�UHGXo}HV�VLJQLILFDWLYDV��)LJXUD���E���-i�RV�WHRUHV�GH� 6� QR� FDXOH� IRUDP� DXPHQWDGRV� GH� IRUPD� OLQHDU� QR� VHQWLGR� GR� DXPHQWR� GDV�GRVHV�GH�.��)LJXUD���F��H�RV�WHRUHV�IROLDUHV�GH�0Q��FRPR�LOXVWUDGR�QD�)LJXUD���G���
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UHVSRQGHUDP�GH�IRUPD�TXDGUiWLFD��DXPHQWDQGR�DWp�D�GRVH�FDOFXODGD�GH�����PJ�GP�� GH�.�� FRUUHVSRQGHQGR�D��������PJ�NJ���� YROWDQGR�D�GHFUHVFHU�D�SDUWLU�GD�UHIHULGD�GRVH�
| )ROKD��\� ������������������[��� 5�  ����� | )ROKD��\� �������� ��������[�����������[� 5�  �����
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),*85$����7HRUHV�GH�SRWiVVLR��D���PDJQpVLR��E���HQ[RIUH��F��H�PDQJDQrV��G��HP�PXGDV�GH�XPEX]HLURV��HP�IXQomR�GH�GRVHV�GH�.�
([FHWXDQGR�RV�WHRUHV�IROLDUHV�GH�0Q��RV�WHRUHV�GRV�GHPDLV�PLFURQXWULHQWHV��IROKDV�H�FDXOH��QmR�IRUDP�LQIOXHQFLDGRV�SHOD�DGXEDomR�SRWiVVLFD��YLVWR�TXH�QmR�KRXYH�GLIHUHQoD�VLJQLILFDWLYD�HQWUH�RV�WUDWDPHQWRV�1DV� IROKDV�� RV� WHRUHV� PpGLRV� GH� %�� &X�� )H� H� =Q� IRUDP� GH� ������� �������������H�������PJ�NJ���� UHVSHFWLYDPHQWH��H�QR�FDXOH��D�PpGLD�HQFRQWUDGD�IRL�D�
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VHJXLQWH��������PJ�NJ�� GH�%��������PJ�NJ�� GH�&X��������PJ�NJ�� GH�)H��������PJ�NJ�� GH�0Q�H������PJ�NJ�� GH�=Q�6HJXQGR� &DUYDOKR� 	� 1HYHV� �������� SODQWDV� GH� XPEX]HLUR� TXH� QmR� VmR�VXSULGDV�DGHTXDGDPHQWH�FRP�.�DFXPXODP�)H�QR�FDXOH��LQGX]LQGR�D�GHILFLrQFLD�GHVVH� ~OWLPR�� $SHVDU� GH� QmR� VHU� GHWHFWDGD� GLIHUHQoD� VLJQLILFDWLYD� HQWUH� RV�WUDWDPHQWRV��YHULILFRX�VH�TXH�QR�WUDWDPHQWR�TXH�QmR�UHFHEHX�DGXEDomR�SRWiVVLFD�RV�WHRUHV�GH�)H�QR�FDXOH�IRUDP�GH�������J�NJ�� H� D�PpGLD�JHUDO�IRL�GH�������J�NJ���� 'HQWUH�WRGRV�RV�QXWULHQWHV�HVWXGDGRV��DSHQDV�RV�DF~PXORV�GH�1��3�H�.�QD�SDUWH� DpUHD� GDV� PXGDV� GR� XPEX]HLUR� IRUDP� LQIOXHQFLDGRV� SHODV� GRVHV� GH� .�DSOLFDGDV�DR�VROR��2�3�DFXPXODGR�QD�SDUWH�DpUHD�GDV�PXGDV�GH�XPEX]HLUR�VHJXLX�XPD�IXQomR�TXDGUiWLFD�� FRPR�DSUHVHQWDGR�QD�)LJXUD��� D�� DWUDYpV�GD�TXDO� VH�SRGH�REVHUYDU�TXH� QD� GRVH� FDOFXODGD� GH� ����PJ� GP�� GH�.� IRL� DWLQJLGR� R�Pi[LPR� DF~PXOR��������J�SODQWD�����2�PHVPR�FRPSRUWDPHQWR�IRL�REVHUYDGR�SDUD�R�DF~PXOR�GH�1��)LJXUD� �� E��� HP� TXH� D� GRVH� FDOFXODGD� GH� ����PJ� GP�� GH�.� SURSRUFLRQRX� R�DF~PXOR�GH�������J�SODQWD���
\� �������������������[�± �����������[�� 5�  ����� .��R���\� �����������������[�� ���������[� 5�  �����1�����\ �����������������[�± ���������[���� 5�  �����
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),*85$����$F~PXOR�GH�IyVIRUR��D���GH�QLWURJrQLR�H�SRWiVVLR��E��QD�SDUWH�DpUHD�GH�PXGDV�GH�XPEX]HLUR��HP�IXQomR�GH�GRVHV�GH�.�
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&RPR�UHIOH[R�GD�SURGXomR�GH�PDWpULD�VHFD�H�GRV�WHRUHV�GH�.�QDV�IROKDV��R�DF~PXOR� GH� .� QD� SDUWH� DpUHD� GDV� PXGDV� GH� XPEX]HLUR� IRL� LQIOXHQFLDGR� SHOD�DGXEDomR� SRWiVVLFD�� 2� FRPSRUWDPHQWR� GH� UHVSRVWD� SDUD� HVVD� YDULiYHO� IRL�TXDGUiWLFR��FRP�LQFUHPHQWR�QR�DF~PXOR�DWp�D�GRVH�HVWLPDGD�GH�����PJ�GP�� GH�.�� FRQIRUPH� DSUHVHQWDGR� QD� )LJXUD� �� E�� $� Pi[LPD� DFXPXODomR� DWLQJLGD� QD�UHIHULGD�GRVH�IRL�GH�������J�SODQWD���&RPR�UHIOH[R�GD�SURGXomR�GH�PDWpULD�VHFD�H�GRV�WHRUHV�GH�.�QDV�IROKDV��R�DF~PXOR� GH� .� QD� SDUWH� DpUHD� GDV� PXGDV� GH� XPEX]HLUR� IRL� LQIOXHQFLDGR� SHOD�DGXEDomR� SRWiVVLFD�� 2� FRPSRUWDPHQWR� GH� UHVSRVWD� SDUD� HVVD� YDULiYHO� IRL�TXDGUiWLFR��FRP�LQFUHPHQWR�QR�DF~PXOR�DWp�D�GRVH�HVWLPDGD�GH�����PJ�GP�� GH�.�� FRQIRUPH DSUHVHQWDGR� QD� )LJXUD� �� E�� $� Pi[LPD� DFXPXODomR� DWLQJLGD� QD�UHIHULGD�GRVH�IRL�GH�������PJ�SODQWD����
����1tYHO�FUtWLFR�IROLDU�GH�.
$SyV�R�FiOFXOR�GD�GRVH�GH�.�DSOLFDGD�DR�VROR�TXH�SURSRUFLRQRX�R�DOFDQFH�GH�����GD�SURGXomR�GD�PDWpULD�VHFD��WRWDO�H�GD�GRVH DFLPD�GR�SRQWR�GH�Pi[LPD�SURGXomR�ItVLFD�TXH�UHGX]LX�HP�����D�SURGXomR�GHVWD��DV�GRVHV�REWLGDV�IRUDP�VXEVWLWXtGDV� QD� HTXDomR� GH� UHJUHVVmR� SDUD� RV� WHRUHV� IROLDUHV� GH�.�� REWHQGR�VH�XPD� IDL[D� FRUUHVSRQGH� DR� QtYHO� FUtWLFR� IROLDU� GH� .� QDV� PXGDV� GH� XPEX]HLUR��)LJXUD� ����2�QtYHO� FUtWLFR� IROLDU� GH�.� IRL�GH������D������J�NJ����'HVVD� IRUPD��FRQVLGHUD�VH� TXH� PXGDV� GH� XPEX]HLUR� TXH� DSUHVHQWDUHP� WHRUHV� IROLDUHV� GH�.�GHQWUR�GHVWD�IDL[D�HVWmR�EHP�QXWULGDV�QHVVH�QXWULHQWH��7HRUHV�DEDL[R�GH������J�NJ�� SRGHP�LQGLFDU�GHILFLrQFLD�GH�.�H�DFLPD�GH������J�NJ����H[FHVVR�



���

),*85$����1tYHO�FUtWLFR�IROLDU�GH�.�HP�PXGDV�GH�XPEX]HLUR�
$�GHWHUPLQDomR�GR�UHTXHULPHQWR�QXWULFLRQDO�H�GD�GLDJQRVH�QXWULFLRQDO�GDV�SODQWDV� p� EDVHDGD� QD� H[SHFWDWLYD� GH� TXH� KDMD� HVWUHLWD� FRUUHODomR� HQWUH� D�GLVSRQLELOLGDGH�GR�QXWULHQWH�QR�VROR��R�WHRU�GR�HOHPHQWR�QD�IROKD�H�D�SURGXomR��0DODYROWD�HW�DO����������2V�YDORUHV�GH�QtYHLV�FUtWLFRV�QD�SDUWH�DpUHD�GDV�SODQWDV��PDLV� SURSULDPHQWH� QDV� IROKDV�� VmR� DPSODPHQWH� XWLOL]DGRV� FRPR� SDGU}HV� QD�LQWHUSUHWDomR�GRV�UHVXOWDGRV�GH�DQiOLVHV�IROLDUHV��FDEHQGR�GHVWDFDU�DSHQDV�TXH�D�IDVH� GH� FUHVFLPHQWR� GD� FXOWXUD� WHP� JUDQGH� LQIOXrQFLD� VREUH� RV� WHRUHV� GRV�QXWULHQWHV�H��SDUD�R�XPEX]HLUR��R�QtYHO�FUtWLFR�IROLDU�GH�.�IRL�GHWHUPLQDGR�SDUD�D�IDVH� GH�PXGD�� VHQGR�QHFHVViULRV�PDLV� HVWXGRV�SDUD� D�GHWHUPLQDomR�GR�PHVPR�HP�RXWUDV�IDVHV�GH�FUHVFLPHQWR��3RU�H[HPSOR��QXP�H[SHULPHQWR�GH�OHYDQWDPHQWR�GR�HVWDGR�QXWULFLRQDO�GH�XPEX]HLURV�DGXOWRV��HP�FDPSR�H�QD�IDVH�GH�SURGXomR��6LOYD�HW�DO���������HQFRQWUDUDP�WHRUHV�IROLDUHV�GH�.�GD�RUGHP�GH����J�NJ���
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���&21&/86®(6
D�� $� Pi[LPD� SURGXomR� GH� PDWpULD� VHFD� GH� IROKDV� SHODV� PXGDV� GH�XPEX]HLUR� FUHVFLGDV� HP� /DWRVVROR� 9HUPHOKR� GLVWURIpUULFR� p� DWLQJLGD� QD� GRVH�HVWLPDGD�GH�����PJ�GP�� GH�.�H�D�Pi[LPD�SURGXomR�GH�UDt]HV��QD�GRVH�GH�����PJ�GP�� GH�.�E��2V� WHRUHV� IROLDUHV� GH�.� QDV�PXGDV� GR� XPEX]HLUR� DXPHQWDP�FRP�D�DGXEDomR�SRWiVVLFD�F��2�QtYHO�FUtWLFR�GH�.�QDV�IROKDV�GDV�PXGDV�GR�XPEX]HLUR�p�GH������D������J�NJ���
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���5()(5Ç1&,$6�%,%/,2*5È),&$6
&$59$/+2��-��*���*21d$/9(6��)��&���1(9(6��2��6��&���*21d$/9(6��6��0���&/(0(17(��)��0��7��&DUDFWHUL]DomR�GH�VLQWRPDV�YLVXDLV�GHILFLrQFLDV�GH�PDFURQXWULHQWHV�HP�PXGDV�GH�XPEX]HLUR�,Q��&21*5(662�%5$6,/(,52�'(�)587,&8/785$�������������)ORULDQySROLV��$QDLV��� )ORULDQySROLV�6&����������&'�520�
&$59$/+2��-��*���1(9(6��2��6��&��8PEX]HLUR �6SRQGLDV�WXEHURVD $UU��&DP����/DYUDV��(GLWRUD�8)/$�����������S�
)(55(,5$�� '�� )�� $QiOLVHV� HVWDWtVWLFDV� SRU� PHLR� GR� 6,69$5� �6LVWHPD� SDUD�$QiOLVH�GH�9DULkQFLD��SDUD�:LQGRZV�������,Q��5(81,2�$18$/�'$�5(*,2�%5$6,/(,5$� '$� 62&,('$'(� ,17(51$&,21$/� '(� %,20(75,$�� �����������6mR�&DUORV��$QDLV��� 6mR�&DUORV��8)6&DU��������S�����������
*21',0��7��0��6���6,/9$��+���6,/9$��$��4���&$5'262��(��$��3HUtRGR�GH�RFRUUrQFLD�GH�IRUPDomR�GH�[LORSyGLRV�HP�SODQWDV�GH�XPEX��6SRQGLDV� WXEHURVD$UU��&DP����SURSDJDGDV�VH[XDOPHQWH�H�DVVH[XDGDPHQWH��$� 5HYLVWD�%UDVLOHLUD�GH�)UXWLFXOWXUD��&UX]�GDV�$OPDV��Y������Q�����S���������RXW�������
0$/$92/7$��(���9,77,��*��&���2/,9(,5$��6��$��$YDOLDomR�GR�HVWDGR�QXWULFLRQDO�GDV�SODQWDV� SULQFtSLRV�H�DSOLFDo}HV�����HG��3LUDFLFDED�± 63��327$)26������������S�
0$56&+1(5��+��0LQHUDO�QXWULWLRQ�RI�KLJKHU�SODQW� ���HG��6DQ�'LHJR��$FDGHPLF�3UHVV������������S�
1$6&,0(172��&��(��GH�6���6$1726��&��$��)���2/,9(,5$��9��5��GH��3URGXomR�GH�PXGDV�HQ[HUWDGDV�GH�XPEX]HLUR��6SRQGLDV�WXEHURVD $UUXGD��3HWUROLQD��(0%5$3$�&3$76$�����������S���(PEUDSD�6HPL�iULGR��&LUFXODU�WpFQLFD���Q��������
1(9(6��2��6��&��1XWULomR�PLQHUDO�H�FUHVFLPHQWR�GH�PXGDV�GH�XPEX]HLUR�6SRQGLDV�WXEHURVD�$UU��&DP����HP�VROXomR�QXWULWLFD��HP�IXQomR�GH�QtYHLV�GH�VDOLQLGDGH�����������S��'LVVHUWDomR��0HVWUDGR�HP�6RORV�H�1XWULomR�GH�3ODQWDV��±8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV��/DYUDV��0*�
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