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$R� 3URI�� 'U�� 5LFDUGR� -RUJHQVHQ� &DVVHOOD� H� 'UD�� (OL]DEHWK� GH� 0DJDOKmHV0DVVHQD�)HUUHLUD�SHOD�FRQILDQoD��RULHQWDomR�H�DPL]DGH�
$� WRGRV� RV� SURIHVVRUHV� GR� FXUVR� GR� SURJUDPD� SHOD� SDFLrQFLD� LQFHQWLYR� HFRQILDQoD�
$RV�FROHJDV�H�DPLJRV�GR�FXUVR��SHOD�HPSDWLD�H�DPL]DGH�
$R� GLUHWRU� GD� 'LYLVmR� GH� 4XtPLFD� GR� ,QVWLWXWR� GH� (QJHQKDULD� 1XFOHDU�HQJHQKHLUR�-RVp�:DOGHPDU�6LOYD�'LDV�GD�&XQKD��SHOR�LQFHQWLYR�H�RSRUWXQLGDGH�
¬�'UD��0DULD�/XL]D�'XDUWH�3LQWR�*RGR\�H�/XL]�$OIUHGR�5ROGmR�GR�ODERUDWyULR�GH,&3�06�GR�,QVWLWXWR�GH�5DGLRSURWHomR�H�'RVLPHWULD��&1(1��SHODV�DQiOLVHV�QR�,&3�06��SDUWH�LPSRUWDQWH�GHVWH�WUDEDOKR�
$�3DXOR�6pUJLR�0��6RDUHV�GR�&(7(0�SHOD�DWHQomR�H�HPSUpVWLPR�GR�EDQKRWHUPRVWDWL]DGR��TXH�VHP�R�TXDO�QmR�VHULD�SRVVtYHO�GHVHQYROYHU�SDUWH�GHVWH�WUDEDOKR�
$�0RQWRYDQR��9DOGLU��&OiXGLR�H�5XEHQV�GR�ODERUDWyULR�GH�UDLRV�;�GR�,QVWLWXWRGH� (QJHQKDULD� 1XFOHDU� �&1(1�� SHOR� DX[tOLR� LPSUHVFLQGtYHO� FRP� DV� DQiOLVHV� GHIOXRUHVFrQFLD�GH�UDLRV�;�
$�3DXOR�5LEHLUR�5DPRV�SHOR�WUDEDOKR�GH�PLFURVFRSLD�
$RV�DPLJRV�GR�'HSDUWDPHQWR�GH�4XtPLFD�GR�,QVWLWXWR�GH�(QJHQKDULD�1XFOHDU�$QWRQLR� *HUDOGR�� 'DQLHOD�� )RQWLQKD�� *LVHOOH�� *ODXFR�� ,VDEHO� 7DDP�� .iWLD� &ULVWLQD�³/XUGLQKD´��0iUFLD�*DUULGR��0DULDQD�H�9DOHVND�SHOR�DSRLR�FRQVWDQWH�H�DPL]DGH�



$RV� DPLJRV�+DQVHQFOHYHU� �³7LF�7DF´��� 5HLQDP� H�5HQDWR� GR� ³&LFORWURQ´� SHORXVR� GDV� RILFLQDV�� DSRLR�� FRQILDQoD� H� DPL]DGH�� VHP� RV� TXDLV� QmR� VHULD� SRVVtYHOFRQIHFFLRQDU�D�PDLRULD�GRV�HTXLSDPHQWRV�XWLOL]DGRV�QHVWH�WUDEDOKR�
$R�VDXGRVR�DPLJR�/DUD��LQ�PHPRULXP��HP�UHFRQKHFLPHQWR�SHOD�VXD�DPL]DGHH�DMXGD�
¬�0DULD� %HUQDUGD� H� $OPLU�� SHOD� EXVFD� LQFDQViYHO� H� SHOR� H[FHOHQWH� VXSRUWHELEOLRJUiILFR��PDWpULD�SULPD�LPSUHVFLQGtYHO�j�UHDOL]DomR�GHVWH�WUDEDOKR�
¬�'HERUDK�H�%UDQGmR�SHOD�DPL]DGH�H�LQFHQWLYR�GH�ORQJD�GDWD�
$R�PHX�LUPmR�SHOR�LQFHQWLYR�H�FXULRVLGDGH�H�D�PLQKD�PmH�SHOD�SDFLrQFLD�
$RV�PHXV�VREULQKRV�/HH��-XOLD��%LD�H�p�FODUR�D�QRVVD�PDLV�UHFHQWH�DTXLVLomRR�7RP�7RP��SHORV�PRPHQWRV�GH�GHVFRQWUDomR�
$�WRGRV��TXH�DR�VHX�PRGR��FRQWULEXtUDP�SDUD�HVWH�WUDEDOKR�
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1HVWH�WUDEDOKR�GXDV�FpOXODV�GH�HOHWUR�GLVVROXomR�IRUDP�SURMHWDGDV�H�WHVWDGDVYLVDQGR�j�VROXELOL]DomR�GH�PLQpULRV�GH�SHFKEOHQGD�H�SRVWHULRU�DVVRFLDomR�HP�OLQKD�DXP�VLVWHPD�GH�DQiOLVH�SRU� LQMHomR�HP�IOX[R�SDUD�GHWHUPLQDomR�HVSHFWURIRWRPpWULFDGH�XUkQLR�QD� OL[LYLDomR��$� LQIOXrQFLD�GD�GHQVLGDGH�GH�FRUUHQWH�� WHPSR��WHPSHUDWXUD�QDWXUH]D�H�FRQFHQWUDomR�GR�HOHWUyOLWR��H�D GHQVLGDGH�GD�VXVSHQVmR�GR�SDUWLFXODGR�IRUDP�DYDOLDGDV��2�HIHLWR�GH�YDULiYHLV�KLGURGLQkPLFDV�H�TXtPLFDV�IRUDP�LQYHVWLJDGDVGH�PRGR� D� VH� REWHU� XPD�PHOKRU� HILFLrQFLD� GR� VLVWHPD� GH� DQiOLVH� SRU� LQMHomR� HPIOX[R� H� UHFHEHU� DPRVWUDV� SUp�WUDWDGDV� SRU� OL[LYLDomR� HOHWUR�R[LGDWLYD� SDUD� DGHWHUPLQDomR� GH� XUkQLR�� $UVHQD]R� ,,,� IRL� XVDGR� FRPR� UHDJHQWH� FRORULPpWULFR� HSDUkPHWURV� FRPR� DFLGH]�� FRQFHQWUDomR�H� YD]mR� GH� UHDJHQWHV�� YROXPH� GH� LQMHomR�FRPSULPHQWR�GR� UHDWRU� H� GD� FROXQD�GH� UHGXomR� IRUDP�HVWXGDGRV�H� RWLPL]DGRV��$VFXUYDV�DQDOtWLFDV�IRUDP�OLQHDUHV��5�  ���������HQWUH������H�����PJ/�� GH�XUkQLR��FRPXP� '35� GH� ���� �� �HP� ���� PJ/���� H� /'� GH� ����� PJ/���� VHQGR� DOFDQoDGD� XPDIUHT�rQFLD�DQDOtWLFD�GH����K����1D�DVVRFLDomR�GR�VLVWHPD�GH�DQiOLVH�SRU�LQMHomR�HPIOX[R� jV� FpOXODV� GH� HOHWUR�GLVVROXomR�� YDORUHV� GH� DWp� ����� GH� H[WUDomR� GH� XUkQLRIRUDP� DOFDQoDGRV�� $� PHWRGRORJLD� GHVHQYROYLGD� SDUD� D� H[WUDomR� HOHWUR�R[LGDWLYD� HGHWHUPLQDomR�HVSHFWURIRWRPpWULFD�GH�XUkQLR�HP� OLQKD�HP�DPRVWUDV�GH�SHFKEOHQGD�DSUHVHQWRX�FRQFRUGkQFLD�FRPSDWtYHO�FRP�R�PpWRGR�GH�UHIHUrQFLD�HPSUHJDGR��,&3�06���FRP�XPD�YDULDomR�HQWUH�RV�UHVXOWDGRV�PHQRU�TXH��������2�VLVWHPD�SURSRVWRDSUHVHQWRX�YDQWDJHQV�HP�UHODomR�j�WpFQLFD�FRQYHQFLRQDO��WDLV�FRPR��DXWRPDomR�GHWRGR�R�SURFHVVR�DQDOtWLFR��PHQRU�TXDQWLGDGH�H�PDLRU� UDSLGH]��DSHQDV���PLQXWR��QDGLVVROXomR�GD�DPRVWUD�H�PHQRU�YROXPH�H�FRQFHQWUDomR�GH�iFLGR�HPSUHJDGR�
3DODYUDV�FKDYH� /L[LYLDomR�� HOHWUR�R[LGDomR�� HVSHFWURIRWRPHWULD�� LQMHomR� HPIOX[R��DUVHQD]R�,,,��XUkQLR�
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,Q�WKLV�ZRUN�WZR�GLIIHUHQW�HOHFWUR�GLVVROXWLRQ�FHOOV�ZHUH�SURMHFWHG�DQG�WHVWHG�LQRUGHU�WR�WKH�VROXELOL]H�SLWFKEOHQGH�PLQHUDOV�DLPLQJ�WR�SRVWHULRU�RQ�OLQH�DVVRFLDWLRQ�WRD�IORZ�LQMHFWLRQ�V\VWHP�IRU�WKH�VSHFWURSKRWRPHWULF�GHWHUPLQDWLRQ�RI�XUDQLXP�OHDFKDWH�7KH� LQIOXHQFH� RI� FXUUHQW� GHQVLW\�� WLPH�� WHPSHUDWXUH�� WKH� HOHFWURO\WH� FRQFHQWUDWLRQQDWXUH�� DQG� WKH� SDUWLFOH� VXVSHQVLRQ� GHQVLW\�� ZHUH� VWXGLHG�� +\GURG\QDPLF� DQGFKHPLFDO� SDUDPHWHUV� HIIHFWV�ZHUH� HYDOXDWHG� WR� HVWDEOLVK� WKH� EHVW� HIILFLHQF\� RI� WKHIORZ�LQMHFWLRQ�DQDO\VLV�V\VWHP�DQG�WR�UHFHLYH�VDPSOHV�SUHWUHDWHG�E\�HOHFWUR�R[LGDWLYHOHDFKLQJ� IRU� WKH� XUDQLXP� GHWHUPLQDWLRQ�� $UVHQD]R� ,,,� ZDV� XVHG� DV� D� FRORULPHWULFUHDJHQW� DQG� SDUDPHWHUV� VXFK� DV� DFLGLW\� DQG� UHDJHQWV� FRQFHQWUDWLRQ�� FDUULHU� DQGUHDJHQW�IORZ�UDWHV��LQMHFWLRQ�YROXPH��UHDFWRU�DQG�UHGXFWLRQ�FROXPQ�VL]H�ZHUH�VWXGLHGDQG�RSWLPL]HG��7KH�FDOLEUDWLRQ�FXUYHV�KDYH�VKRZHG�D� OLQHDU�EHKDYLRU� �5�  ��������EHWZHHQ�WKH�FRQFHQWUDWLRQ�UDQJH�RI������DQG�����PJ/����$�UHODWLYH�GHYLDWLRQ�VWDQGDUGRI��������DW�����PJ/����DQG�D GHWHFWLRQ�OLPLW�RI������PJ/�� ZHUH�REWDLQHG��DV�ZHOO�DQDQDO\WLFDO�WKURXJKSXW�RI����VDPSOH�GHWHUPLQDWLRQV�SHU�KRXU��,Q�WKH�DVVRFLDWLRQ�RI�WKHIORZ� LQMHFWHG� DQDO\VLV� V\VWHP� ZLWK� WKH� HOHFWUR�GLVVROXWLRQ� FHOOV�� YDOXHV� XS� WR� ����ZHUH�REWDLQHG�IRU�WKH�XUDQLXP�H[WUDWLRQ��7KH�GHYHORSHG�PHWKRGRORJ\�IRU�WKH�HOHFWUR�R[LGDWLYH� H[WUDFWLRQ� DQG� RQ� OLQH� VSHFWURSKRWRPHWULF� XUDQLXP� GHWHUPLQDWLRQ� LQSLWFKEOHQGH�VDPSOHV��VKRZHG�DJUHHPHQW�ZLWK�WKH�UHIHUHQFH�PHWKRG��,&3�06���ZLWK�DGHYLDWLRQ� EHWZHHQ� WKH� UHVXOWV� RI� OHVV� WKDQ� ���� ��� 7KH� SURSRVDO� V\VWHP� VKRZHGDGYDQWDJHV�LQ�UHODWLRQ�WR�WKH�FRQYHQWLRQDO�WHFKQLTXH��OLNH��DXWRPDWLRQ�RI�DOO�DQDO\WLFDOSURFHVV�� OHVV�TXDQWLWLHV�DQG�PRUH�VZLIWQHVV� LQ� WKH�VDPSOH�GLVVROXWLRQ�� OHVV� YROXPHDQG�DFLG�FRQFHQWUDWLRQ�DQG�UHGXFWLRQ�RI�WKH�PDWUL[�HIIHFW�
.H\ZRUGV� OHDFKLQJ�� HOHWUR�R[LGDWLRQ�� VSHFWURSKRWRPHWU\�� IORZ� LQMHFWLRQ�DUVHQD]R�,,,��XUDQLXP�
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)LJXUD���� 6LVWHPD� GH� DQiOLVH� SRU� LQMHomR� HP� IOX[R� �),$�� SDUDGHWHUPLQDomR� GH� XUkQLR�� �5��� UHDJHQWH� FDUUHJDGRU�� �5��UHDJHQWH� GH� UHDomR�� �%3�� ERPED� SHULVWiOWLFD�� �9�� YiOYXOD� GHVHLV� YLDV�� �6�� HQWUDGD� GD� DPRVWUD�VHULQJD� GHVFDUWiYHO�� �&�FROXQD�GH�UHGXomR���0��PLVWXUDGRU�WLSR�<�LQYHUWLGR���5��UHDWRUWLSR� 6WLWFKHG�� �'�� GHWHFWRU� 89�9LVtYHO�� �5*�� UHJLVWUDGRU*UiILFR���/��UHMHLWR���������������������������������������������������������������������� ��
)LJXUD���� &pOXOD� ,�� �$�� kQRGR�� �%�� VDtGD� GH� iJXD GH� UHIULJHUDomR�� �&�FkPDUD�GH�UHIULJHUDomR���'��YDVR�GH�UHDomR���(��ILOWUR�GH�-���)�EDUUD� PDJQpWLFD�� �*�� HQWUDGD� GH� iJXD� GH� UHIULJHUDomR�� �+�FkPDUD� GR� FDWRGR�� �,�� FDWRGR�� �-�� VDtGD� GH� HOHWUyOLWR�� �.�WHUP{PHWUR�� �/�� WXER�GH�HQWUDGD�GH�HOHWUyOLWR�� �0��HQWUDGD�GHHOHWUyOLWR���1��HQWUDGD�GH�JiV�H�GH UHDJHQWH���2��VDtGD�GH�JiV��3��HQWUDGD�GH�JiV�H�GH UHDJHQWH�GH�1�������������������������������������� ��
)LJXUD���� &pOXOD� ,,�� �$�� kQRGR�� �&�� FDWRGR�� �(��HQWUDGD�GH�VROXomR�� �6�VDtGD�GH�VROXomR���9��YDVR�GH�UHDomR���)��ILOWUR���,��HQWUDGD�GHJiV���1��VDtGD�GH�JiV���0��EDUUD�PDJQpWLFD������������������������������ ��
)LJXUD���� 6LVWHPD� DXWRPiWLFR� GH� FROHWD� GH� DPRVWUD� GD� &pOXOD� ,�� �9%�EDOmR� YROXPpWULFR�� �6�� VHULQJD� GHVFDUWiYHO�� �9��� YiOYXOD� GHVHLV� YLDV�� �%3�� ERPED� SHULVWiOWLFD�� �9�� YiFXR�� �'�GHJDVHLILFDGRU�� �$�� kQRGR�� �&�� FDWRGR�� �7�� WHUP{PHWUR�� �6$�VDtGD�GH�iJXD���95��YDVR�GH�UHDomR���&&��FkPDUD�GR�FDWRGR�



�($�� HQWUDGD� GH� iJXD�� �0�� EDUUD� PDJQpWLFD�� �)�� ILOWUR�� �5�HQWUDGD�GH�UHDJHQWH���9���YiOYXOD�GH���YLDV�� �(*��HQWUDGD�GHJiV���6*��VDtGD�GH�JiV���)/��IUDVFR�ODYDGRU������������������������������ ��
)LJXUD���� 6LVWHPD�DXWRPiWLFR�GH�FROHWD�GH�DPRVWUD�GD�&pOXOD�,,���5(��UHDJHQWH� GH� UHDomR�� �5(��� UHDJHQWH� FDUUHJDGRU�� �5(��UHDJHQWH� FDUUHJDGRU�� �%3�� ERPED� SHULVWiOWLFD�� �6�� VHULQJDGHVFDUWiYHO� ±� HQWUDGD� GD� VROXomR� SDGUmR�� �$��� DOoD� GHDPRVWUDJHP�GR�SDGUmR���$���DOoD�GH�DPRVWUDJHP�GD�DPRVWUD��9���YiOYXOD�FRPXWDGRUD�GH����YLDV���/��UHMHLWR���9���YiOYXOD�GH�� YLDV�� �0�� PLVWXUDGRU� WLSR� <� LQYHUWLGR�� �5��� UHDWRU� WLSR6WLWFKHG�����PP���&���FpOXOD�,,���)��IRQWH�GH�FRUUHQWH�H�WHQVmRDMXVWiYHLV�� �(*�� HQWUDGD� GH� JiV�� �6*�� VDtGD� GH� JiV�� �)/�IUDVFR� ODYDGRU�� �&5�� FROXQD� GH� UHGXomR�� �5��� UHDWRU� WLSR6WLWFKHG����� PP�� �'�� GHWHFWRU� 89�9LVtYHO�� �5*�� UHJLVWUDGRU*UiILFR�� �7�� WHPSRUL]DGRU�� �)�� IRQWH� GH� FRUUHQWH� H� WHQVmRDMXVWiYHLV����������������������������������������������������������������������������������� ��
)LJXUD���� 7HPSRUL]DGRU�� �&��� &KDYH� OLJD�GHVOLJD� GH� �� FRQWDWRV�� �&��&KDYH� VHOHWRUD� GH� �� FRQWDWRV�� �5��� 5HOp�0HWDOWH[��23�5&����9�&&���5���5HOp�GH�WHPSR�7521��7(,�07�±�02'������5(±� ���� 9&$� ±� (VF�� ��� PLQ�� ±� 1�� &RQW�� ±� �5�� �)��� )RQWHHVSHFLDO�+$<21,.�±�02'��7(/�����±���������9&$�±������+]� ±� 6DtGD� ��� 9'&� ±� ���� P$�� �)��� )RQWH� GH� DOLPHQWDomR0RGHOR�,&(/�26������±����9ROWV��$����������������������������������������� ��
)LJXUD���� (VSHFWURV� GH� DEVRUomR� GH� VROXo}HV� ���� [� ���� PRO/�� GH$UVHQD]R�,,,�HP�PHLR�GH�+&O�����PRO/�� FRQWUD�+&O�����PRO/��H�GRV�FRPSOH[RV��$UVHQD]R�,,,�8�9,��H�$UVHQD]R�,,,�8�,9��HPPHLR�GH�+&O�����PRO/��� FRQWUD�$UVHQD]R� ,,,����� [� ���� PRO/��HP� PHLR� GH� +&O� ���� PRO/���� )RUDP� XWLOL]DGRV� XP(VSHFWURIRW{PHWUR� *%&� 89�9,6� ����� XPD� FpOXOD� FRPFDPLQKR�ySWLFR�GH����PP�H�VROXomR�FRP���PJ/�� GH�XUkQLR����� ��



)LJXUD���� (VSHFWUR� GH� DEVRUomR� GR� FRPSOH[R� $UVHQD]R� ,,,�8�9,�� HPPHLR� GH�+&O� ����PRO/�� FRQWUD� VROXomR� ���� [� ���� PRO/�� GH$UVHQD]R�,,,�HP�PHLR�GH�+&O�����PRO/����)RUDP�XWLOL]DGRV�XP(VSHFWURIRW{PHWUR� *%&� 89�9,6� ����� XPD� FpOXOD� FRPFDPLQKR� ySWLFR� GH� ��� PP� H� VROXomR� FRP� �� PJ/�� GHXUkQLR����������������������������������������������������������������������������������������� ��
)LJXUD���� (VSHFWUR� GH� DEVRUomR� GRV� FRPSOH[RV�� $UVHQD]R� ,,,�7K�9,��$UVHQD]R� ,,,�=U�,9��� $UVHQD]R� ,,,�7L�,,,��� $UVHQD]R� ,,,�)H�,,,�� H$UVHQD]R�,,,�)H�,,��HP�PHLR�GH�+&O�����PRO/�� FRQWUD�VROXomR�� [� ���� PRO/�� GH� $UVHQD]R� ,,,� HP�PHLR� GH�+&O� ����PRO/���)RUDP� XWLOL]DGRV� XP� (VSHFWURIRW{PHWUR� *%&� 89�9,6� ����XPD�FpOXOD�FRP�FDPLQKR�ySWLFR�GH����PP�H�VROXo}HV�FRP��PJ/�� GH�FDGD�DQDOLWR����������������������������������������������������������������� ��
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)LJXUD����� 5HSURGXWLELOLGDGH� HP� IXQomR� GR� WHPSR� QR� SURFHVVR� GHH[WUDomR�GH�XUkQLR�HP�PLQpULR�GH�SHFKEOHQGD� �3���HP�PHLRGH�+&O�����PRO/�� VHP�DSOLFDomR�GH�FRUUHQWH���������������������������� ���
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SDUD� SHUPLWLU� XP� DXPHQWR� VXEVWDQFLDO� QR� UHQGLPHQWR� GR� SURFHVVR�� RX� GD� VXDYHORFLGDGH�

$� FRPSRVLomR� TXtPLFD� GRV� PLQHUDLV� SRGH� LQIOXHQFLDU� R� UHQGLPHQWR� GDGLVVROXomR�� GHYLGR� D� LQWHUDo}HV� JDOYkQLFDV�� TXH� SRGHP� RFRUUHU� TXDQGR� PLQHUDLVFRQGXWRUHV� GH� HOHWULFLGDGH� HQWUHP� HP� FRQWDWR� HP� XP� PHLR� TXH� IDYRUHoD� DWUDQVIHUrQFLD�GH�FDUJD��+2/0(6�H�&581':(//��������,17(51$7,21$/�$720,&(1(5*<�$*(1&<�� ������ S������4XDQGR� HVSpFLHV� TXH� DSUHVHQWDP� SRWHQFLDLV� GHVHPL�FpOXOD�GLIHUHQWHV�HQWUDP�HP�FRQWDWR��RFRUUH�XPD�WUDQVIHUrQFLD�GH�FDUJD��H�FRPLVVR� LQLFLD�VH� XP� SURFHVVR� GH� R[L�UHGXomR�� TXH� LUi� IDYRUHFHU� D� IRUPDomR� GH� XPDRXWUD�HVSpFLH�TXH�SRGHUi�PLJUDU�SDUD�D�VROXomR�RX�QmR�
2�PDWHULDO�GH� LQWHUHVVH�PXLWDV�YH]HV�VRIUH�D�DomR�R[LGDWLYD�GH�HVSpFLHV�GRPDWHULDO�LQFUXVWDQWDGRU�Mi�VROXELOL]DGR��*$67Ï1�H�5(<(6���������WDLV�FRPR�VDLV�GH)H�,,,��RX�&X�,,���H�DWp�PHVPR�GR�2� �+,52<26+,�HW�DO����������&RPR�SRU�H[HPSOR�QD� UHDomR� GD� FDOFRFLWD� �&X�6�� FRP� VROXo}HV� GH� )H&O�� SDUD� D� H[WUDomR� GH� FREUH�RQGH�D�UHDomR�RFRUUH�HP�GRLV�HVWiJLRV�
����5iSLGD�R[LGDomR�GD�FDOFRFLWD�D�FRYHOLWD��&X6��
&X�6������ �)H&O�� ����&O� : &X&O� �� �)H&O��DT��������&X6
����6HJXLGD�SHOD�OHQWD�R[LGDomR�GR�HQ[RIUH�GD�FRYHOLWD�D�HQ[RIUH�HOHPHQWDU�
&X6������ �)H&O�� ����&O� : &X&O� �����)H&O��DT��������6�
3RUWDQWR� D� SUHVHQoD� GH� DJHQWH� R[LGDQWH� H[WHUQR� EHP� FRPR� D� GH� RXWUDVHVSpFLHV� R[LGDQWHV� JHUDGDV� QR� PHLR� p� IXQGDPHQWDO� QR� SURFHVVR� GH� H[WUDomR� GHVXEVWkQFLDV� GH� LQWHUHVVH�� (P� DOJXQV� FDVRV� D� DGLomR� GH� RXWUDV� VXEVWkQFLDV� DRVLVWHPD� SRGH� WDPEpP� VHU� XWLOL]DGD� FRPR� XPD� IRUPD� GH� DXPHQWDU� D� HILFLrQFLD� GDDomR�GH�XP�DJHQWH�R[LGDQWH�RX�EORTXHi�OR�
1D� OL[LYLDomR� GR� RXUR� GH� VHXV� PLQpULRV� FRP� WLRVXOIDWR�� D� SUHVHQoD� GHSHTXHQDV� TXDQWLGDGHV� GH� WLRXUpLD� DXPHQWD� GH� IRUPD� FRQVLGHUiYHO� D� R[LGDomR� GRRXUR��HQTXDQWR�TXH�D� DGLomR�GH�[DQWDWR� WHP�XP�FRPSRUWDPHQWR�RSRVWR�� GHYLGR� jSDVVLYDomR�TXH�SURYRFD�QD�VXSHUItFLH�GR�PHWDO��&+$1'5$�H�-()5<���������2XWURVDGLWLYRV� SRGHP� PHOKRUDU� R� UHQGLPHQWR� GH� XPD� H[WUDomR� DWUDYpV� GD� IRUPDomR� GH
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FRPSOH[RV��6NURELDQ�HW�DO� �������HVWXGDUDP�R�HIHLWR�GD�FRQFHQWUDomR�GH��1D&O�QDOL[LYLDomR�GH�FDOFRSLULWD��&X)H6���HP�VROXomR�GH�FORUHWR�F~SULFR��H�SXGHUDP�REVHUYDUTXH� R� DXPHQWR� GR� UHQGLPHQWR� GD� H[WUDomR� HVWDYD� OLJDGR� DR� DXPHQWR� GDFRQFHQWUDomR�GH�1D&O�DGLFLRQDGR�DR�PHLR�

1D�GLVVROXomR�FRQYHQFLRQDO��FRP�iFLGRV�FRQFHQWUDGRV�D�TXHQWH�� R� WDPDQKRGDV�SDUWtFXODV��GD�DPRVWUD��LQIOXHQFLDP�D�HILFLrQFLD�GD�GLVVROXomR��(QWUHWDQWR��DOJXQVSRQWRV�GHYHP�VHU�REVHUYDGRV�FRP�UHODomR�DR� WDPDQKR�GRV�JUmRV�H�GHQVLGDGH�GDVXVSHQVmR�GDV�SDUWtFXODV�GD�DPRVWUD�TXDQGR�VH�WUDWD�GR�SURFHVVR�HOHWUR�R[LGDWLYR�
L��$�SUHVHQoD�GH�SDUWtFXODV�PXLWR�JUDQGHV�UHGX]�D�iUHD�GH�FRQWDWR��GLPLQXLQGRD�FDSDFLGDGH�GH�GLVVROXomR�H�DXPHQWDQGR��FRP�LVVR��R�WHPSR�GR�SURFHVVR�
LL�� 3DUWtFXODV� FRP� WDPDQKR� HQWUH� ���� H� ���� PHVK� �3$/(,�� ������ S�����,1*$0(//6�H�3,7$5'�� ������ S������ %$1.6�HW� DO��� ������ VmR� DV�PDLV� XWLOL]DGDVQRV�SURFHVVRV�GH�GLVVROXomR��WDQWR�FRQYHQFLRQDO�FRPR�HOHWUR�R[LGDWLYR�
6LVWHPDV�HP�TXH�D�TXDQWLGDGH�GH�SDUWtFXODV�HP�VXVSHQVmR�QR�PHLR�p�JUDQGHSRGHP�DSUHVHQWDU�GHVYDQWDJHQV��DIHWDQGR�R�UHQGLPHQWR�GD�GLVVROXomR��$%5$17(6H�&267$���������$�GLVWULEXLomR�KRPRJrQHD�GDV�SDUWtFXODV�QR�PHLR�p�DIHWDGD�GHYLGRD�GLILFXOGDGHV�HQFRQWUDGDV�SDUD�VH�PDQWHU�XPD�DJLWDomR�XQLIRUPH��$VVLP��R�WHPSRGH�FRQWDWR�GH�FDGD�SDUWtFXOD�FRP�R�HOHWURGR�GLPLQXL��XPD�YH]�TXH�D�UHODomR�HQWUH�DiUHD� GR� HOHWURGR� H� D� TXDQWLGDGH� GH� VyOLGR� VH� WRUQD� LQDGHTXDGD�� DIHWDQGR� DVSRVVtYHLV�LQWHUDo}HV�JDOYkQLFDV�
'H�PRGR�JHUDO��VROXo}HV�VXEPHWLGDV�D�HOHWUyOLVH�HVWmR�VXMHLWRV�D�PXGDQoDVVLJQLILFDWLYDV� GH� S+� �%87/(5�� ������ S������� ËRQV� +�2� H� 2+� VmR� IRUPDGRV� QRVHOHWURGRV��SHOD�HOHWUyOLVH�GLUHWD�GD�iJXD�RX�SHOD�GLVVRFLDomR�GH�QRYDV�HVSpFLHV�TXHVH�IRUPDP��2V�PHFDQLVPRV�TXH�LUmR�UHVSRQGHU�SHODV�DOWHUDo}HV�GH�S+�QRUPDOPHQWHVmR�FRPSOH[RV��XPD�VpULH�GH�UHDo}HV�SRGH�RFRUUHU�GH�PRGR�D�JHUDU�HVSpFLHV�TXH�DR� VH� GLVVRFLDUHP�� LUmR� DOWHUDU� D� IRUoD� L{QLFD� GR� PHLR� JHUDQGR� QRYDV� HVSpFLHV�DOWHUDQGR�QRYDPHQWH�R�S+�
0XLWDV�YH]HV�D�HVFROKD�H�R FRQWUROH�GR�S+�VmR�LPSRUWDQWHV��XPD�YH]�TXH�LUmRLQIOXHQFLDU� R� UHQGLPHQWR� GD� UHDomR� H� SRGHUmR� VH� WRUQDU� XP� LQGLFDWLYR� GH� TXH� DVHVSpFLHV�DGHTXDGDV�DR�SURFHVVR�GH�H[WUDomR� YmR�HVWDU� SUHVHQWHV��$UVODQ� H�'XE\
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�������H�6REUDO�HW�DO� ��������HVWXGDUDP�DV�PRGLILFDo}HV�VRIULGDV�QRV�YDORUHV�GH�S+GXUDQWH�D�HOHWUyOLVH�GH�XPD�VROXomR�GH�FORUHWR�GH�VyGLR�VRE�DJLWDomR�FRQVWDQWH��HPSURFHVVRV�KLGURPHWDO~UJLFRV��H�SXGHUDP�FRQVWDWDU� DV� YDULDo}HV�VRIULGDV�GXUDQWH�RSURFHVVR�� 3ULPHLUR�� XPD� TXHGD� QR� YDORU� GR� S+� �GH� ���� SDUD� ����� IRL� REVHUYDGD�GHYLGR�D�IRUPDomR�LQLFLDO�GH�+�2���VHJXLGR�SRU�XP�DXPHQWR��SRU�RFDVLmR�GD�UHDomRFRP�R�2+� RULXQGR�GR�FDWyOLWR�� DWp�DWLQJLU�XPD�HVWDELOL]DomR�HP�S+�SUy[LPR�GH���TXDQGR�SDVVD�D�H[LVWLU�D�HVSpFLH�+&O2�
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�� ',662/8d­2� (0� 6,67(0$6� '(� $1È/,6(6� 325,1-(d­2�(0�)/8;2��),$�
2�HPSUHJR�GH� WpFQLFDV�TXH�HQYROYDP�D�HOHWUR�GLVVROXomR�GH�DPRVWUDV�SDUDILQV�DQDOtWLFRV�QHFHVVLWD�GH�XP�FRQWUROH�UtJLGR�GDV�FRQGLo}HV�GH�RSHUDomR�GH�PRGR�DHYLWDU� HUURV� GH� DQiOLVH�� 'HYLGR� D� VXDV� FDUDFWHUtVWLFDV� LQWUtQVHFDV�� FRPR� UDSLGH]�VLPSOLFLGDGH�� EDL[R� FXVWR�� ERD� UHSURGXWLELOLGDGH�� YHUVDWLOLGDGH� H� IDFLOLGDGH� GHDXWRPDomR�� VLVWHPDV� GH� DQiOLVH� SRU� LQMHomR� HP� IOX[R� VmR� LGHDLV� SDUD� SURFHVVRVRQGH� VH� QHFHVVLWD� GH� XP� FRQWUROH� UtJLGR� GH� WRGDV� DV� RSHUDo}HV�� $� DQiOLVH� SRULQMHomR� HP� IOX[R� �),$�� p� XPD� WpFQLFD� GH� DQiOLVH� HP� IOX[R� FRQWtQXR� EDVHDGD� QDLQMHomR�GH�YROXPHV� UHSURGXWtYHLV�GH�XPD�DPRVWUD� OtTXLGD�� IOXLQGR�HP�XP�IOX[R�QmRVHJPHQWDGR��RQGH�D�DPRVWUD�SRGH�VRIUHU�XPD�VpULH�GH�RSHUDo}HV�DQWHV�GH�DOFDQoDUR�GHWHFWRU�DGHTXDGR��58=,&.$�H�+$16(1��������S�����
$SHVDU� GD� PDLRULD� GDV� DQiOLVHV� SRU� LQMHomR� HP� IOX[R� VHUHP� IHLWDV� FRPDPRVWUDV� TXH� IRUDP� SUHYLDPHQWH� H[WUDtGDV�� GLJHULGDV�� ILOWUDGDV� RX� VXEPHWLGDV� DTXDOTXHU�RXWUR�WLSR�GH� WUDWDPHQWR�SUpYLR��H[LVWH�XP�JUDQGH�Q~PHUR�GH�SXEOLFDo}HV�6,148,1�HW� DO��� ������ .2-,0$�� ������ .1$33�� ������ 72/*�� ������ 6,/9$�HW� DO��������&2//$6,2/�HW� DO� ������ HP� TXH� HVWmR� DVVRFLDGRV� VLVWHPDV� GH� DQiOLVH� SRULQMHomR�HP�IOX[R�FRP�WUDWDPHQWR�H�SRVWHULRU�DQiOLVH�GD�DPRVWUD�HP�OLQKD�
$� GLJHVWmR� GH� DPRVWUDV� RUJkQLFDV� RX� GH� DPRVWUDV� LQRUJkQLFDV� WHPDSUHVHQWDGR�ERQV� UHVXOWDGRV�TXDQGR�UHDOL]DGRV�HP�VLVWHPDV�GH� IOX[R��$V� WpFQLFDVGH�DEHUWXUD�HPSUHJDGDV�QR� WUDWDPHQWR�GH�DPRVWUDV� SRGHP�YDULDU� GHSHQGHQGR�GHVXD� � FRPSRVLomR�� 2� WUDWDPHQWR� GH� DPRVWUDV� � RUJkQLFDV� � QRUPDOPHQWH� � QmRFRVWXPDDSUHVHQWDU�PXLWDV�GLILFXOGDGHV��HP�JHUDO��p�IHLWR�YLVDQGR�D�GHWHUPLQDomR�GHXP� DQDOLWR� HVSHFtILFR�� 2FRUUH� TXH� PXLWDV� YH]HV� D� WpFQLFD� p� DSOLFDGD� QmR� SDUD
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GHFRPSRU�D�DPRVWUD�H�VLP�SDUD�H[WUDLU�XPD�GHWHUPLQDGD�HVSpFLH�SDUD�XPD�SRVWHULRUGHULYDWL]DomR��3e5(=�58,=�HW�DO����������1D�PLQHUDOL]DomR�GH�DPRVWUDV�RUJkQLFDV�QRUPDOPHQWH� VmR� DSOLFDGDV� WpFQLFDV� TXH� HQYROYHP� R� XVR� GH� FDORU�� UHDo}HVIRWRTXtPLFDV�H�RX�UDGLDomR�GH�PLFURRQGDV��%85*8(5$�H�%85*8(5$��������

$PRVWUDV�LQRUJkQLFDV��FRPR�SRU�H[HPSOR��PLQpULRV�H�PHWDLV�FRP�DOWR�WHRU�GHVLOLFDWRV�H�VXEVWkQFLDV� UHIUDWDULDV�QRUPDOPHQWH�DSUHVHQWDP�XP�JUDX�GH�GLILFXOGDGHPDLRU�QD�DEHUWXUD��$VVLP�VHQGR��p�FRPXP�R�HPSUHJR�GH�FDORU��HOHWULFLGDGH��6,/9$HW� DO��� ������� XOWUD�VRP� �&2//$6,2/� HW� DO��� ������ RX� UDGLDomR� GH� PLFURRQGDV�&$5%21(//�� ������� 'H� WRGDV� HVWDV� WpFQLFDV�� SDUD� DEHUWXUD� GH� DPRVWUD� HPVLVWHPDV�HP�IOX[R��DV�PDLV�DPSODPHQWH�XWLOL]DGDV�VmR�D�GH�PLFUR�RQGDV��-,1�HW�DO���������HPSUHJDGD�SDUD�R�WUDWDPHQWR�GH�PLQpULRV�HP�JHUDO��H�D�HOHWUyOLVH��XVDGD�QDGLVVROXomR�GH�PHWDLV�H�VXDV�OLJDV��6,/9$�HW�DO���������
2�XVR�GH� UDGLDomR�PLFURRQGDV�SDUD�R� WUDWDPHQWR�GH�DPRVWUDV��DVVRFLDGR�DXP�VLVWHPD�GH�DQiOLVHV�HP�IOX[R��DSUHVHQWD�YDQWDJHQV�HP�UHODomR�DR�HPSUHJR�GDVWpFQLFDV�FRQYHQFLRQDLV��FRPR�R�DWDTXH�SRU�iFLGRV�HP�UHFLSLHQWH�DEHUWR�VRE�D�DomRGR�FDORU��(VWHV�VLVWHPDV�GH�GLJHVWmR�GH�DPRVWUDV�VmR�IiFHLV�GH�VH�XWLOL]DU��SHUPLWHPSUHVHUYDU�D�FRQFHQWUDomR�GRV�H[WUDWRV��GLPLQXHP�D�SHUGD�GH�VHQVLELOLGDGH�GHYLGR�DGLOXLo}HV�H�UHGX]HP�DV�SHUGDV�SRU�YRODWLOL]DomR��0$786,(:,&=��������'($.(5�H0$+(5�� ������� DOFDQoDP� WDPEpP� XPD� ERD� UHSURGXWLELOLGDGH�� DOpP� GH� UDSLGH]TXDQGR�FRPSDUDGD�D�WpFQLFDV�FRQYHQFLRQDLV��&(5'¬�HW�DO���������
1DV� WpFQLFDV� WUDGLFLRQDLV� GH� DQiOLVH�� D� GLJHVWmR� FRPSOHWD� GD� DPRVWUD� pQHFHVViULD� �FRPR� QR� FDVR� GD� DQiOLVH� GH� OLJDV� PHWiOLFDV�� D� ILP� GH� VH� REWHU� XPDPHOKRU� UHSUHVHQWDWLYLGDGH�� 1RV� VLVWHPDV� GH� DQiOLVH� HP� IOX[R�� HPSUHJDQGR� XPDWpFQLFD� GH� HOHWUR�GLVVROXomR�� LVWR� p� RSFLRQDO�� SRLV�� FRQVLGHUD�VH� TXH� D� DPRVWUD� pKRPRJrQHD� H� TXH� D GLVVROXomR� GH� DSHQDV� SDUWH� GHOD� p� VXILFLHQWH� SDUD� RVSURFHGLPHQWRV�DQDOtWLFRV��FRPR�SRGH�VHU�REVHUYDGR�QRV�WUDEDOKRV�GH�%DUDEDV�H�/HD�������H�6LOYD�HW�DO� ��������TXH�REWLYHUDP�H[FHOHQWHV�UHVXOWDGRV�FRP�D�GLVVROXomRSDUFLDO�GH�DPRVWUDV�PHWiOLFDV�
3RU�H[LJLU�DSHQDV�XPD�GLVVROXomR�LQFRPSOHWD�GD�DPRVWUD��D�WpFQLFD�GH�HOHWUR�GLVVROXomR� VH� DMXVWD� SHUIHLWDPHQWH� D� VLVWHPDV� GH� DQiOLVH� SRU� LQMHomR� HP� IOX[R�9DULiYHLV� FRPR� S+�� FRQFHQWUDomR� GH� UHDJHQWHV�� WHPSR�� FRUUHQWH�� SRWHQFLDO� HWF��
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GHYHP�VHU�EHP�FRQWURODGDV�VRE�SHQD�GH�QmR�VH�REWHU�R�UHVXOWDGR�HVSHUDGR��$VVLPVHQGR�� p� LPSUHVFLQGtYHO� JHUHQFLDU� FRP�SUHFLVmR� WRGDV� DV� HWDSDV� GR� SURFHGLPHQWRDQDOtWLFR�� GH� PRGR� D� VH� REWHU� RV� PHOKRUHV� UHVXOWDGRV�� 8PD� YDULDomR� QDFRQFHQWUDomR�GR�HOHWUyOLWR�RX�QR�WHPSR�GH�GLVVROXomR��SRU�H[HPSOR��LUi�OHYDU�D�XPDDEHUWXUD�PDLRU�RX�PHQRU�GD�DPRVWUD��TXH�SRGH�DOWHUDU�R�UHVXOWDGR�GD�DQiOLVH�

2� WUDWDPHQWR� GH� DPRVWUDV� SRU� HOHWUR�GLVVROXomR� HP� IOX[R� DSUHVHQWDUHVXOWDGRV� FRPSDUiYHLV� DRV� TXH� HPSUHJDP� WpFQLFDV� FRQYHQFLRQDLV� GH� GLVVROXomRiFLGD��6LOYD�HW�DO� �������GHWHUPLQDUDP�QtTXHO�H�HVWDQKR�HP� ODWmR��HPSUHJDQGR�DVGXDV�WpFQLFDV�QD�GLVVROXomR�GDV�DPRVWUDV��5HVXOWDGRV�FRQFRUGDQWHV�IRUDP�REWLGRV�2�HPSUHJR�GD�HOHWUR�GLVVROXomR�HP�IOX[R��TXDQGR�FRPSDUDGD��D�RXWUDV�WpFQLFDV�GHGLVVROXomR��*(59È6,2�HW�DO����������SRGH�VH�PRVWUDU�EHP�FRPSHWLWLYR�SHOD�UDSLGH]H�HFRQRPLD�GD�DPRVWUD��'HYLGR�D�VXD�SUDWLFLGDGH��XP�JUDQGH�Q~PHUR�GH�WUDEDOKRVTXH�XWLOL]DP�SURFHVVRV�GH�HOHWUR�GLVVROXomR�HP�IOX[R�QD�GHWHUPLQDomR�GH�GLIHUHQWHVPHWDLV��HP�GLYHUVDV�PDWUL]HV��IRUDP�SXEOLFDGRV��6,/9$�HW�DO���������*5,*2//(72�������GHVGH�R�SULPHLUR�WUDEDOKR�SURSRVWR�SRU�%HUJDPLQ�)LOKR�HW�DO� �������
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�� 5(9,6­2�%,%/,2*5È),&$�±�'HFRPSRVLomR�GH�PLQpULRVGH� XUkQLR� H� VXD� GHWHUPLQDomR� HP� VLVWHPDV� GH� DQiOLVHSRU�LQMHomR�HP�IOX[R
2V� PLQHUDLV� GH� XUkQLR� VmR� VXEGLYLGLGRV� HP� SULPiULRV� H� VHFXQGiULRV�� 8PPLQHUDO�SULPiULR�p�DTXHOH�TXH�QmR� IRL�DOWHUDGR�TXLPLFDPHQWH�GHVGH�D�GHSRVLomR�HFULVWDOL]DomR� GD� ODYD� IXQGLGD� �&$1$',$1� '(3$570(17� 2)� $*5,&8/785(��������1D�VXD�JUDQGH�PDLRULD�VmR�FRPSRVWRV�GH�y[LGR�GH�XUkQLR��,9���WLWkQLR��IHUUR�WkQWDOR��QLyELR��HOHPHQWRV�GH�WHUUD�UDUDV�HWF��(QWUH�HVWHV�HVWmR�D�XUDQLQLWD�H�WRGDV�DVVXDV�YDULHGDGHV��WDO�FRPR�D�SHFKEOHQGD�
0LQHUDLV� VHFXQGiULRV� VmR� UHVXOWDQWHV� GD� GHFRPSRVLomR� GH� XP� PLQHUDOSULPiULR� RX� GD� SUHFLSLWDomR� GR� SURGXWR� GH� GHFRPSRVLomR� GH� XP�PLQHUDO� SULPiULR�&$1$'$�'(3$570(17�2)�$*5,&8/785(�� �������1D� VXD� JUDQGH�PDLRULD� VmRIRVIDWRV�� FDUERQDWRV��DUVHQDWRV�� VXOIDWRV�� YDQDGDWRV� HWF��� FRQWHQGR�XUkQLR� �9,���2VPDLV� FRPXQV� VmR� XUkQLRV� QHJURV� �XUkQLR�y[LGR� GH� XUkQLR��� DXWXQLWD�� XUDQRIDQD�FDUQRWLWD��NDVROLWD��WRUEHUQLWD�H�W\X\DPXQLWD�
2V�PLQpULRV�GH�XUkQLR�PDLV� IUHT�HQWHPHQWH�HQFRQWUDGRV�QD� OLWRVIHUD�VmR�RVPLQpULRV�GH�KLGURDOXPLQRVLOLFDWRV��FRP�WHRU�GH�6L2� DFLPD�GH������H�RV�PLQpULRV�GHFDUERQDWR�KHPDWLWD�PDJQHWLWD� �FRP� WHRUHV� GH� IHUUR� DFLPD� GH� ������2� XUkQLR� HVWiSULQFLSDOPHQWH� SUHVHQWH� HP� PLQpULRV� FRPR� D� SHFKEOHQGD�� XUDQLQLWD�� WRUEHQLWD�XUDQRIDQD��7DEHOD�����H������H��PDLV�UDUDPHQWH��HP�RXWURV�PLQHUDLV��$OpP�GR�XUkQLR�RV�PLQpULRV�SRGHP�FRQWHU�WDPEpP�7L��$O��)H��0Q��0J��&D��1D��.��&U��3��9��:��6��%L�3E��=Q��&X��&R��1L��$V��H�HP�PHQRU� IUHT�rQFLD�RXWURV�HOHPHQWRV�FRPR�=U��1E��7D�3$/(,��������S������



��
7DEHOD���� &RPSRVLomR�GRV�SULQFLSDLV�PLQpULRV�GH�XUkQLR�
0,1(5$/ &20326,d­2�35,1&,3$/ 7(25�'(85Æ1,2����8UDQLQLWD 82��82���SDUWH�7K2��&H2� �����&DUQRWLWD .��82����92�����Q+�2 a��.DVROLWD 3E2�82��6L2���+�2 a���6DPDUVNLWD �<�(U�&H�8�&D�)H�3E�7K���1E�7D�7L�6Q��2� ������%UDQQHULWD �8�&D�)H�<�7K��7L�2�� ��7\X\DPXQLWD &D2��82��9�2����Q+�2 �����=HXQHULWD &X�82����$V2�����Q+�2 �����$XWXQLWD &D�82����32������Q+�2 a��6FKURHFNLQJHULWD &D�1D82��&2���62��2+����+�2 ��8UDQRIDQD &D2��82��6L2����+�2 a��)HUJXVRQLWD �<�&H��)H�8��1E�7D�2� a�����7RUEHQLWD &X�82����32�����Q+�2 a��7KXFKROLWD &RQWrP�7K�8�&�+�2�H�RXWURV 9DULiYHO&RIDQLWD 8�6L2����[�2+��[ �)217(��3$/(,��3��1���$QDO\WLFDO�&KHPLVWU\�RI�8UDQLXP��������&DS������S����

7DEHOD���� &RPSRVLomR�DSUR[LPDGD�GD�XUDQLQLWD�)yUPXOD 82���82���SDUWH�7K2���&H2����������9DULHGDGHV 3HFKEOHQGD��7RULDQ�8UDQLQLWD��8UDQRQLRELWD��+HUPDQQ�$VVRFLDo}HV %HFTXHUHOLWD��$XWXQLWD��4XDUW]R��3HFKEOHQGD0LQHUDLV�UHODFLRQDGRV &RPSRVLomR�SULQFLSDO%DGHOHLWD =U2�7D]KHUDQLWD �=U�7L�&D�2�&DO]LUWLWLD &D=U�7L2�+LDUQHLWD �&D�0Q�1D���=U�0Q�����6E�7L)H��2��&HULDQLWD �&H���7K�2�7RULDQLWD 7K2�,PSXUH]DV�FRPXQV 7K��=U��3E��5D��$F��3R��&H��<��(U��/D�75

)217(� 0,1'$7�25*�
��75�7HUUD�5DUD�



��
7RGRV�RV�PLQHUDLV�GH�XUkQLR�VmR�VRO~YHLV�HP�+12� GLOXtGR�RX�FRQFHQWUDGR�EHP�FRPR�HP�+&O�H�+�62� QD�SUHVHQoD�GH�XP�R[LGDQWH� �3$/(,��������S�������$WD[D�GH�GHFRPSRVLomR�GRV�PLQpULRV�GH�XUkQLR�p�GHSHQGHQWH�GD�UHODomR�GRV�y[LGRVGH�8�9,��8�,9���GD�FRPSRVLomR�GDV�RXWUDV�HVSpFLHV�DVVRFLDGDV�H�GH�RXWURV�PLQHUDLVSUHVHQWHV��8P�RXWUR�IDWRU�LPSRUWDQWH�SDUD�D�UiSLGD�H�TXDQWLWDWLYD�H[WUDomR�GR�XUkQLRGRV� VHXV� PLQpULRV� p� TXH� R� PLQHUDO� D� VHU� GHFRPSRVWR� VH� DSUHVHQWH� ILQDPHQWHGLYLGLGR������D�����PHVK���3$/(,��������S������%$-2�HW�DO���������<2.2<$0$�HWDO���������
2�XUkQLR�DSUHVHQWD�SURSULHGDGHV�JHRTXtPLFDV�PXLWR�GLVWLQWDV�QRV�VHXV�GRLVHVWDGRV�GH�R[LGDomR�PDLV�UHOHYDQWHV��8�,9��H�8�9,����8PD�PXGDQoD�QDV�FRQGLo}HVDPELHQWDLV� SRGH� LPRELOL]DU� R� 8�9,��� VRO~YHO�� SRU� LQWHUPpGLR� GD� UHGXomR� D� 8�,9��SRXFR�VRO~YHO��RX�GH�PRGR�LQYHUVR�VROXELOL]D�OR�DWUDYpV�GD�R[LGDomR�GR�8�,9��D�8�9,��(59$11(�� �������$� SUHVHQoD� GH� XP� R[LGDQWH� p� FDSD]� GH� FRQYHUWHU� R� 8�,9�� HPtRQV� XUDQLOD� �82����� TXH� VmR� PDLV� HVWiYHLV� IDFLOLWDQGR� D� VROXELOL]DomR� GR� PLQpULR�,17(51$7,21$/�$720,&�(1(5*<�$*(1&<��������S�����
2V� PLQpULRV� FRP� WHRUHV� PDLV� HOHYDGRV� GH� XUkQLR� �9,�� VmR� PDLV� IDFLOPHQWHGHFRPSRVWRV� HP� +&O� GLOXtGR�� $� XUDQLQLWD�� SRU� H[HPSOR�� SRGH� VHU� GLVVROYLGD� VHPPXLWRV�SUREOHPDV�FRP�XPD�PLVWXUD�R[LGDQWH�GH�+&O�FRP�+�2� RX�+12���Mi�PLQHUDLVFRP� EDL[RV� WHRUHV� GH� 8�9,��� HP� JHUDO�� VmR� PDLV� UHVLVWHQWHV�� SRGHQGR� UHTXHUHUFRQGLo}HV� HVSHFLDLV�� 0XLWDV� YH]HV� D� DGLomR� GH� SHTXHQDV� TXDQWLGDGHV� GH� XPDHVSpFLH�TXtPLFD�DR�PHLR�UHDFLRQDO�p�VXILFLHQWH�SDUD�DFHOHUDU�R�SURFHVVR�GH�DEHUWXUDGD�DPRVWUD��'XUDQWH�R�SURFHVVR�GH� GLVVROXomR�GR�XUkQLR�SHOR�+&O� SRGH�RFRUUHU� DIRUPDomR�GH�XP�SUHFLSLWDGR�HVFXUR�GH�KLGUR[LKLGUHWR�GH�XUkQLR� �3$/(,��������S����TXH� LUi� VH� IL[DU� DR� UHGRU� GR� PLQpULR� GH� XUkQLR� IRUPDQGR� XPD� FDPDGD� SURWHWRUD�675(/2:�� �������$� DGLomR�GH�+)�� SRU� H[HPSOR�� SRGHUi� DFHOHUDU� R� SURFHVVR�GHGLVVROXomR� �*5((1� HW� DO��� ������ 675(/2:�� ������� DWUDYpV� GD� UHPRomR� GHVWDSHOtFXOD�SURWHWRUD�R�TXH�SHUPLWLUi�D�FRQWLQXLGDGH�GR�DWDTXH�GR�+&O�VREUH�R�PLQpULRGH�XUkQLR�
(P�RXWURV� FDVRV� R� XUkQLR�SRGHUi� HVWDU� FRQFHQWUDGR�HP�PLQpULRV� DOWDPHQWHUHVLVWHQWHV� DR� DWDTXH� GD� PLVWXUD� R[LGDQWH� GH� iFLGRV� VHQGR�� HQWmR�� QHFHVViULR� DDomR� GH� +)� FRQFHQWUDGR� SDUD� URPSHU� D� HVWUXWXUD� FULVWDOLQD� �%$1.6� HW� DO��� �����$'$06�� H� 0$(&.�� ������� 0LQHUDLV� GH� VLOLFDWRV� VmR� H[WUHPDPHQWH� UHVLVWHQWHV�



��
VHQGR� QHFHVViULD� PXLWDV� YH]HV� DOpP� GD� DGLomR� GH� XPD� PLVWXUD� H[WUHPDPHQWHR[LGDQWH�GH�iFLGRV��FRPR�+12� H�+&O�FRP�+&O2���D�DGLomR�GH�+)��6,//��������6,//H�:,//6��������)/25(1&(�H�)$55$5���������3RU�RXWUR�ODGR��D�DomR�GR�+)�VREUHR� 8�,9�� SRGHUi� JHUDU� XPD� SHOtFXOD� SURWHWRUD� VHQGR� QHFHVViULD�� WDPEpP�� D� VXDUHPRomR� SRU� RXWUR� UHDJHQWH�� FRPR� +�62� RX� +12� �0,/1(5� HW� DO��� ������� $FDSDFLGDGH�GH� IRUPDU�VXEVWkQFLDV�SRXFR�VRO~YHLV�SRGH�VH� WRUQDU�~WLO� XPD�YH]�TXHSRVVD�VHU�HPSUHJDGD�QD�VHSDUDomR��2�+)�SRGH�VHU�XVDGR�FRPR�XP�UHDJHQWH�SDUDD�VHSDUDomR�GH�XUkQLR�FRPR�8�,9���675(/2:��������+86/(5��������.$//0$11HW�DO���������

$�SUHVHQoD�GH�RXWUDV�HVSpFLHV�QR�PLQHUDO��FRPR�VLOLFDWRV��WLWDQDWRV��QLREDWRV�SRGHUi� GLILFXOWDU� D� DEHUWXUD� GD� DPRVWUD�� SRU� IRUPDUHP� FRPSRVWRV� FRP� HVWUXWXUDVFULVWDOLQDV� DOWDPHQWH� UHVLVWHQWHV� DR� DWDTXH� iFLGR�� &RPSRVWRV� GH� XUkQLR� QmR� VmRFRPSOHWDPHQWH�GLVVROYLGRV�GH�JUDQLWRV�FRP�R�VLPSOHV�HPSUHJR�GH�+&O��%$-2�HW�DO��������� (QTXDQWR� TXH� IRVIDWRV� ELQiULRV� GH� XUDQLOD� �82����� H� FiWLRQV� GLYDOHQWHV�� GHDXWXQLWD� H� WRUEHUQLWD�� VmR� IDFLOPHQWH� GLVVROYLGRV�� IRVIDWRV� GH� 8�,9��� SUHVHQWHV� HPPRQD]LWDV�H�[HQRWLPD��VmR�SRXFR�DWDFDGRV�PHVPR�HP�PHLR�GH�iFLGRV�FRQFHQWUDGRV�)/25(1&(�H�)$55$5��������
1HP� VHPSUH� p� SRVVtYHO� GLVVROYHU� FRPSOHWDPHQWH� D� DPRVWUD�� PHVPR� VRE� DDomR� GH� XPD� PLVWXUD� R[LGDQWH� GH� iFLGRV� H� +)�� XPD� YH]� TXH� R� XUkQLR� SRGH� VHFRQFHQWUDU�HP�XP�PLQHUDO�DOWDPHQWH�UHVLVWHQWH��FRPR��PRQD]LWDV��HX[HQLWDV�� WRULWD�WRULDQLWD�� WLWDQDWRV�� WDQWDORQLREDWRV� H� PLQHUDLV� GH� ]LUF{QLR� �%$-2� HW� DO��� ������� $IUDomR�GH�XUkQLR�QR�UHVtGXR��DSyV�XPD�GLVVROXomR�LQFRPSOHWD��YDULD�H� LUi�GHSHQGHUGD� UHVLVWrQFLD� GRV� RXWURV� PLQHUDLV� SUHVHQWHV� �%$-2� HW� DO��� ������ )/25(1&(� H)$55$5���������$�IUDomR�QmR�GHFRPSRVWD�p�HQWmR�LVRODGD�H�WUDWDGD�SRU�IXVmR�FRPERUDWRV�DOFDOLQRV�� FDUERQDWRV��1D�2� RX�GLVVXOIDWRV� �&877,77$�H�'$1,(/6�������6,//��������68%%$50$1�HW�DO���������675(/2:��������RX�DWp�PHVPR�SRU�iFLGRV�HP�VLVWHPDV� IHFKDGRV��FRP�DOWDV� WHPSHUDWXUDV�H�SUHVV}HV� �)21(5��������0$<�H52:(��������/$1*0<+5�H�69((1��������'2/(=$/�HW�DO���������
6LVWHPDV� IHFKDGRV� SHUPLWHP� TXH� VHMDP� REWLGDV� WHPSHUDWXUDV� H� SUHVV}HVPDLV� HOHYDGDV�� DXPHQWDQGR� FRP� LVVR�� R� HIHLWR� GRV� iFLGRV� QD� GHFRPSRVLomR� GDDPRVWUD��$V�SULQFLSDLV�YDQWDJHQV�GRV�VLVWHPDV�IHFKDGRV�VmR���L��VyOLGRV�UHVLVWHQWHV�TXH�QmR�VmR�GHFRPSRVWRV�SRU�iFLGRV�HP�VLVWHPDV�DEHUWRV��SRGHP�VHU�GLVVROYLGRV



��
HP�VLVWHPDV�IHFKDGRV���LL��R�WHPSR�GH�GLVVROXomR�p�UHGX]LGR���LLL��D�SHUGD�GH�PDWHULDOQD� IRUPD� GH� HVSpFLHV� YROiWHLV� p� SUHYHQLGD�� �LY�� RV� YROXPHV� GH� UHDJHQWHVHPSUHJDGRV�QD�GHFRPSRVLomR�VmR�PHQRUHV��GLPLQXLQGR�R�YDORU�GR�EUDQFR��H� �Y��DUHDomR� p� FRQILQDGD� DR� UHFLSLHQWH� GH� UHDomR� GXUDQWH� D� GLVVROXomR�� HYLWDQGRFRQWDPLQDo}HV� �)21(5�� ������ 0$<� H� 52:(�� ������� 6LVWHPDV� IHFKDGRV�� FRPRERPEDV�GH�37)(��DXWRFODYHV�H�PLFURRQGDV�VmR�PXLWR�HPSUHJDGRV�QD�GLJHVWmR�GHPDWHULDLV�DOWDPHQWH�UHVLVWHQWHV��TXDQGR�KRXYHU�D�QHFHVVLGDGH�GH�XP�FRQWUROH�PDLVUtJLGR�FRP�UHODomR�j�FRQWDPLQDomR�GD�DPRVWUD��$5'(1�H�*$/(��������),6&+(5�������*837$�H�%(575$1'��������

$SHVDU�GD�DOWD�HILFLrQFLD�GRV�VLVWHPDV�IHFKDGRV��D�GHFRPSRVLomR�SRGHUi�VHULQFRPSOHWD�� ILFDQGR� VXMHLWD� DR� WDPDQKR� GR� JUmR� GD� DPRVWUD� H� D VXD� FRQVWLWXLomR�SRGHQGR��HP�DOJXQV�FDVRV��OHYDU�DWp����GLDV�SDUD�VH�REWHU�D�GLVVROXomR�GD�DPRVWUD�),6&+(5�� ������ 0HVPR� VRE� FRQGLo}HV� yWLPDV�� D� GLVVROXomR� SRGH� QmR� VHU� WRWDO�0$<� H� 52:(�� ������� UHTXHUHQGR� R� HPSUHJR� GD� IXVmR�� TXH� p�� HP� JHUDO�HPSUHJDGD�QD�GHFRPSRVLomR�GH�VXEVWkQFLDV�LQVRO~YHLV�HP�iFLGRV��$SyV�R�SURFHVVRGH� IXVmR�DV�QRYDV� IDVHV�REWLGDV� VmR�PDLV�VRO~YHLV� HP�iFLGRV�TXH�D� IDVH�RULJLQDO�IDFLOLWDQGR�D�SRVWHULRU�GHFRPSRVLomR�
2�SURFHVVR�GH�IXVmR��DSHVDU�GH�DSUHVHQWDU�DOWR�JUDX�GH�HILFLrQFLD��FRVWXPDVHU� PXLWR� ODERULRVR� �6,//� HW� DO��� ������� SRGHQGR� SRVWHULRUPHQWH� FRPSOLFDU� RSURFHVVR�DQDOtWLFR��(VSHFLDO�DWHQomR�GHYH�VHU�GDGD�j� WHPSHUDWXUD��DRV�DJHQWHV�GHIXVmR��DRV�FRQVWLWXLQWHV�GD�DPRVWUD�H�DR�PDWHULDO�GR�UHFLSLHQWH�GH�IXVmR��VRE�R�ULVFRGH�FRQWDPLQDomR�RX�SHUGD�GD�DPRVWUD� SRU� DWDTXH�DR� UHFLSLHQWH�GH� UHDomR�RX� SRUYRODWLOL]DomR� �6,//�� ������ %(/&+(5�� ������ 5866(/�HW� DO��� ������ 9(6(/6.<� H:g/)/�� ������� $� GHFRPSRVLomR� GRV� PLQpULRV� GH� XUkQLR�� SRU� IXVmR� DOFDOLQD�QRUPDOPHQWH� VH� Gi� SRU� XVR� GH� FDUERQDWRV� �9(6(/6.<� H� :g/)/�� ����� HKLGUy[LGRV� �+$6+,7$1,� HW� DO��� ������� 2V� FDUERQDWRV� UHTXHUHP� XPD� SXULILFDomRSUpYLD�� H� RV� KLGUy[LGRV� VmR� DOWDPHQWH� UHDWLYRV� FRP� RV� UHFLSLHQWHV� GH� UHDomR�� WDLVFRPR��SODWLQD��QtTXHO��WkQWDOR�HWF��
$� IXVmR� iFLGD� WDPEpP� SRGH� VHU� HPSUHJDGD� QD� DEHUWXUD� GRV� PLQpULRV� GHXUkQLR�� $� IXVmR� FRP�SLURVXOIDWR� RX� ELVVXOIDWR� �$1*(/(77,� H� %$576&+(5�� �����+$6+,7$1,� HW� DO��� ������ &+2:�� ������ 6,//�� ������ H� D IXVmR� FRP� IOXRUHWRV� GHSRWiVVLR� �6,//� HW� DO��� ������ 6,//�� ������ 6,//� H� :,//,$06�� ������ VmR� DV� PDLV



��
HPSUHJDGDV�� GHYLGR� j� FDSDFLGDGH� GH� IXQGLU� y[LGRV� VLPSOHV� RX� FRPSOH[RV� HGHFRPSRUHP� PLQHUDLV� DOWDPHQWH� UHVLVWHQWHV�� 1R� HQWDQWR�� DSUHVHQWDP� RLQFRQYHQLHQWH� GH� DWDFDU� R� UHFLSLHQWH� GH� UHDomR� RX�� HYHQWXDOPHQWH�� GH� IRUPDUIOXRUHWRV�LQVRO~YHLV��FRP�&D��7K��WHUUDV�UDUDV�HWF��

2� PpWRGR� GH� H[WUDomR� GR� XUkQLR� SDUD� XPD� VROXomR� SRGH� RX� QmR� VHUVLPSOLILFDGR�� R� TXH� GHSHQGHUi� GD� FRPSRVLomR� TXtPLFD� H� PLQHUDOyJLFD� GR� PLQpULREHP� FRPR� GR� PpWRGR� D� VHU� HPSUHJDGR�� 0XLWRV� PpWRGRV� GH� DQiOLVH� FRPRHVSHFWURPHWULD�GH�DEVRUomR�DW{PLFD��HVSHFWURPHWULD�GH�SODVPD��DQDOLVH�SRU� LQMHomRHP�IOX[R�HWF��� UHTXHUHP�D�VROXELOL]DomR�GD�DPRVWUD�SDUD�TXH�VH�SRVVD�SURFHGHU�DDQiOLVH�� 9iULRV� VLVWHPDV� GH� LQMHomR� HP� IOX[R� WrP� VLGR� GHVHQYROYLGRV� SDUD� DGHWHUPLQDomR� GH� XUkQLR� HP� GLYHUVDV� PDWUL]HV�� HPSUHJDQGR� DV� PDLV� YDULDGDVWpFQLFDV�GH�DQiOLVH��$�HVFROKD�GR�VLVWHPD�GH�LQMHomR�HP�IOX[R�D�VHU�HPSUHJDGR�QDGHWHUPLQDomR�GR�XUkQLR�LUi�GHSHQGHU�GD�TXDQWLGDGH�GH�XUkQLR�SUHVHQWH�QD�DPRVWUD�GRV� HOHPHQWRV� TXH� R� DFRPSDQKDP� H� GD� HVFROKD� GD� WpFQLFD� LQVWUXPHQWDO� GHGHWHUPLQDomR�
0XLWRV� VmR�RV�PpWRGRV� TXH� ID]HP�XVR�GD� HVSHFWURIRWRPHWULD�� FRP� DJHQWHVFURPyJHQRV� VHQVtYHLV� SDUD� D� GHWHUPLQDomR� GH� XUkQLR�� 'HQWUH� RV� DJHQWHVFURPyJHQRV�XVDGRV�GHVWDFDP�VH�R������EURPR���SLULGLOD]R����GLHWLO� DPLQRIHQRO� �%U�3$'$3��� ÈFLGR� ����%LV� �DUVRQRIHQLOD]R������GL�KLGUy[LGR�����QDIWDOHQR� GL�VXOI{QLFR�$UVHQD]R� ,,,��� iFLGR� �´�VXOIR��´�� �´�GL�FORUR����¶�GLPHWLO���KLGUR[LIXFVRQ����¶�GLFDUER[LOtFR� �&KURPD]XURO� 6�� H� R �����SLULGLOD]R��UHVRUFLQRO� �3$5��� (PERUDVHQVtYHLV��HVWHV�DJHQWHV�FURPyJHQRV�QmR�VmR�VHOHWLYRV�SDUD�XUkQLR��=LUF{QLR��WyULR�HWHUUDV�UDUDV�IRUPDP�WDPEpP�FRPSOH[RV�FRORULGRV�FRP�HVWHV�UHDJHQWHV��UHTXHUHQGRR�HPSUHJR�GH�DOJXPD�SURYLGrQFLD�TXH�HYLWH�D�LQWHUIHUrQFLD�GHVWHV�PHWDLV�
$� GHWHUPLQDomR�GH� XUkQLR�HP�PDWUL]HV� TXH� FRQWpP� WyULR� SRGH� VHU� IHLWD� SRUIOXRULPHWULD� �%221$3$1$,'� H� 2*80$�� ������� RX� GH� PRGR� LQGLUHWR� SRUHVSHFWURIRWRPHWULD� FRP� $UVHQD]R� ,,,� �3e5(=� 3$9Ï1� HW� DO��� ������ &25'(52� H3$9Ï1���������DWUDYpV�GD�GLIHUHQoD�GH�PHGLGDV��TXDQGR�R�8�9,��p�UHGX]LGR�D�8�,9�SRU� FKXPER� RX� FpULR� HP� XP� GDGR� FRPSULPHQWR� GH� RQGD�� $� HVFROKD� GH� XPFRPSULPHQWR� GH� RQGD� DGHTXDGR�� RQGH� KDMD� GLIHUHQoDV� VLJQLILFDWLYDV� GHDEVRUWLYLGDGH�PRODU�H�GH�XP�FLUFXLWR�GH�LQMHomR�HP�IOX[R�TXH�SHUPLWD�DOWHUQDU�HQWUHXPD� PHGLGD� FRP� R� tRQ� UHGX]LGR� H� QmR� UHGX]LGR� SHUPLWHP� TXH� OLPLWHV� GH



��
TXDQWLILFDomR� UHODWLYDPHQWH�EDL[RV� �FHUFD�GH������[����� PRO/�� SDUD�XUkQLR�� VHMDPDOFDQoDGRV��HP�PDWUL]HV�FRP�XPD�UHODomR�GH����YH]HV�R�YDORU�GH�WyULR�HP�UHODomRDR� XUkQLR�� p� SRVVtYHO�� DOpP� GD� HVSHFLDomR� GR� XUkQLR� D� GHWHUPLQDomR� GR� tRQLQWHUIHUHQWH� �7K�,9���� (VWH� SURFHGLPHQWR� QHP� VHPSUH� p� HILFD]�� XPD� YH]� TXH� � DSUHVHQoD�GH�RXWURV�FiWLRQV��SRGHUi�YLU�D�LQWHUIHULU��FRPR�QR�FDVR�GR�tRQ�=U�,9���VHQGRQHFHVViULR�D�VXD�HOLPLQDomR�

$�DGLomR�GH�RXWUDV�VXEVWkQFLDV��FRPR�1D)��('7$��&'7$��iFLGR�R[iOLFR�HWF��SHUPLWH� TXH� VH� IDoD� D� GHWHFomR� GLUHWD� GR� XUkQLR� QD� SUHVHQoD� GH� VXEVWkQFLDVLQWHUIHUHQWHV�� XPD� YH]� TXH� VmR� FDSD]HV� GH� IRUPDU� FRPSOH[RV�� VRE� GHWHUPLQDGDVFRQGLo}HV��FRP�RV�GHPDLV�tRQV�GD�DPRVWUD��QmR�LQWHUIHULQGR�GH�PRGR�VLJQLILFDWLYR�QDUHDomR�GR�XUkQLR�FRP�R�DJHQWH�FURPyJHQR��*58'3$1�HW�DO���������
2XWUR� PRGR� DOWHUQDWLYR� p� R� XVR� GR� PDVFDUDQWH� HP� HWDSDV� GLIHUHQWHV� GRSURFHVVR� REWHQGR�VH� DVVLP� YDORUHV� SRU� GLIHUHQoD�� +LUDQR� HW� DO��� �������GHWHUPLQDUDP�VLPXOWDQHDPHQWH�XUkQLR�H�WyULR�SRU�PDVFDUDPHQWR�VHOHWLYR��2�VLVWHPDGH� LQMHomR�HP�IOX[R�XWLOL]DGR�SHORV�DXWRUHV�HPSUHJDYD�GXDV�FpOXODV�GH� IOX[R��GH��PP�GH�HVSHVVXUD�FDGD���DOLQKDGDV�QR�PHVPR�FDPLQKR�ySWLFR��H�FRP�OHLWXUDV�IHLWDVQR� PHVPR� FRPSULPHQWR� GH� RQGD�� 8PD� VROXomR� FRQWHQGR� XUkQLR� H� WyULR� HUDLQLFLDOPHQWH� PHGLGD� QD� SUHVHQoD� GH� FORUHWR� GH� FHWLO�WULPHWLO� DP{QLD� �&70$&�� H&URPD]XURO� 6� REWHQGR�VH� R� YDORU� GD� DEVRUYkQFLD� WRWDO�� HP� VHJXLGD� ('7$� HUDDGLFLRQDGR�GH�PRGR�D�PDVFDUDU� R� WyULR�� $� VROXomR�HUD�PHGLGD�XPD� VHJXQGD�YH]�REWHQGR�VH� DVVLP� R� YDORU� GD� DEVRUYkQFLD� GR� XUkQLR�� &RP� HVVD� PHWRGRORJLD� IRLSRVVtYHO�ID]HU�PHGLGDV�GH�XUkQLR�QD�SUHVHQoD�GH�WyULR�QD�UD]mR�GH���SDUD���SDUWHV�FRP�XP�OLPLWH�GH�GHWHFomR�GH�����JGP�� SDUD�XUkQLR�H�� �JGP�� SDUD�R�WyULR�
$� SUHVHQoD� GH� XP� DJHQWH� PDVFDUDQWH� QHP� VHPSUH� p� GHVHMDGD�� $JHQWHVFRPSOH[DQWHV�FRPR�IRVIDWRV�H�FDUERQDWRV��TXDQGR�SUHVHQWHV�QD�DPRVWUD�GH�XUkQLR�SRGHP� LQWHUIHULU�� SHOD� GLPLQXLomR� GD� VHQVLELOLGDGH� �*58'3$1� HW� DO��� �����6,/):(5%5$1'�/,1'+� HW� DO��� ������� &RQFHQWUDo}HV� PXLWR� HOHYDGDV� GH� tRQVLQWHUIHUHQWHV� LUmR�QHFHVVLWDU�GH�PDLRUHV�TXDQWLGDGHV�GH�DJHQWHV�PDVFDUDQWHV��TXHSRGHUmR� LQWHUIHULU� GLPLQXLQGR�D� YHORFLGDGH�GH� UHDomR� GR� FURPyJHQR� FRP�R� XUkQLR�*58'3$1� HW� DO��� ������ -21(6�� ������� 5HDo}HV� PXLWR� OHQWDV� QmR� VmR� PXLWRDSURSULDGDV� SDUD� HPSUHJR� HP� VLVWHPDV� GH� LQMHomR� HP� IOX[R�� SRLV� SRGHP� OHYDU� DXPD�SHUGD�GH�VHQVLELOLGDGH��SUHMXGLFDQGR�DVVLP�D�TXDQWLILFDomR�



��
2� XVR� GH� DJHQWHV� PDVFDUDQWHV� DSUHVHQWD� OLPLWDo}HV�� TXDQGR� XVDGRV� HPDPRVWUDV� PDLV� FRPSOH[DV�� TXH� FRQWHQKDP� HVSpFLHV�� FRP� WHQGrQFLD� D� IRUPDUFRPSOH[RV� HVWiYHLV� FRP� R� DQDOLWR� RX� FRP� R� SUySULR� DJHQWH� PDVFDUDQWH�� 0XLWDVYH]HV� D� ~QLFD� RSomR�p� SURFHGHU� FRP�D� VHSDUDomR�GRV� LQWHUIHUHQWHV��([WUDomR� SRUVROYHQWH� RX� UHVLQDV� WURFDGRUDV� GH� tRQV� VmR� QRUPDOPHQWH� HPSUHJDGDV� FRP� HVVHREMHWLYR�
2�PpWRGR�GH�H[WUDomR�SRU�VROYHQWH�SRGH�VHU�XVDGR�HP�VLVWHPDV�GH�DQiOLVHSRU� LQMHomR�HP�IOX[R�SDUD�SURPRYHU�D�VHSDUDomR�GH�GLYHUVRV�HOHPHQWRV�� LQFOXtGR�RXUkQLR��&RP�R�XVR�GH�UHDJHQWHV�VHOHWLYRV�IRUPDGRUHV�GH�FRPSOH[RV��XP�DOWR�JUDX�GHSXULILFDomR� SRGH� VHU� DOFDQoDGR�� PHVPR� HPSUHJDQGR� XP� VLPSOHV� HVWiJLR� GHH[WUDomR�� ,QWHUIHUrQFLDV� SRGHP� VHU� UHPRYLGDV�� DWUDYpV� GH� H[WUDomR� SRU� VROYHQWH�SHUPLWLQGR�� SRU� H[HPSOR�� R� XVR� GH� %U�3$'$3� HP� PHLR� D� RXWURV� tRQV� PHWiOLFRV�3RUpP�� D� DGDSWDomR� GD� H[WUDomR� SRU� VROYHQWH� j� DQiOLVH� SRU� LQMHomR� HP� IOX[R�� HPDOJXQV�FDVRV��SRGH�OHYDU�D�VLVWHPDV�UHODWLYDPHQWH�FRPSOH[RV��/,1&+<�HW�DO���������
2�PpWRGR�FURPDWRJUiILFR�p�XP�GRV�PpWRGRV�PDLV�XVDGRV�FRPSDUDWLYDPHQWHD�H[WUDomR�SRU�VROYHQWH��HP�VLVWHPDV�GH�LQMHomR�HP�IOX[R��GHYLGR�D�VXD�IDFLOLGDGH�GHPRQWDJHP�� HILFLrQFLD� H� YHUVDWLOLGDGH�� 2� SULQFLSDO� REMHWLYR� WHP� VLGR� LVRODU� RVFRPSRQHQWHV�DQDOLVDGRV��VHJXLGR�GD�VXD�LGHQWLILFDomR�H�TXDQWLILFDomR�SRU�TXDOTXHURXWUR�PpWRGR�ItVLFR��TXtPLFR�RX�ItVLFR�TXtPLFR��$�WpFQLFD�FRQVLVWH�QD�FRQVWUXomR�GHPLQL�FROXQDV� FRQWHQGR� WURFDGRUHV�GH� tRQV�� HPSUHJDGDV�HP� OLQKD� HP� VLVWHPDV� SRULQMHomR�HP�IOX[R�
2V�VLVWHPDV�FRP�WURFDGRUHV�GH�tRQV�DVVRFLDGRV�DRV�VLVWHPDV�GH�LQMHomR�HPIOX[R�� RIHUHFHP� QRWiYHLV� YDQWDJHQV� FRPR� XP� JUDQGH� JDQKR� GH� VHQVLELOLGDGH�SHUPLWLQGR�TXH�VH�GHWHUPLQHP�FRQFHQWUDo}HV�PXLWR�EDL[DV�GH�XUkQLR��)$1*�HW�DO��������:8�H�4,���������IDFLOLWDQGR�R�XVR�GH�UHDJHQWHV�FURPyJHQRV���+,5$12�HW�DO��������RX�HOLPLQDQGR�D�QHFHVVLGDGH�GH�PDVFDUDQWHV��3e5(=�3$9Ï1�HW�DO���������
6LVWHPDV� TXH� HPSUHJDP� ,&3�06� VmR� LGHDLV� SDUD� VH� GHWHUPLQDU� DFRQFHQWUDomR�H�FRPSRVLomR�LVRWySLFD�GH�HOHPHQWRV�DFWLQtGHRV��$SUHVHQWDP�JUDQGHVYDQWDJHQV�FRP�UHODomR�j�YHORFLGDGH�H�VHQVLELOLGDGH��FRP�FDSDFLGDGH�GH�GHWHUPLQDUWRGRV�RV�DFWLQtGHRV�HP�XP�PLQXWR�HP�FRQFHQWUDo}HV�WmR�EDL[DV�TXDQWR���SJ�P/���(QWUHWDQWR�DSHVDU�GR�Q~PHUR�GH�HWDSDV�XWLOL]DGDV�QR�SUp�WUDWDPHQWR�GD�DPRVWUD�VHU



��
UHGX]LGR�� DLQGD� VH� ID]� QHFHVViULR� D� VHSDUDomR� GRV� UDGLRQXFOtGHRV� GD� PDWUL]�7586&277�HW�DO���������

$� DVVRFLDomR� GH� PLQL�FROXQD�� HP� OLQKD�� FRP� HTXLSDPHQWRV� PDLV� VHQVtYHLV�H�J�� ,&3�2(6�H�,&3�06��SRVVLELOLWD�XPD�GLPLQXLomR�QRWiYHO�QR� OLPLWH�GH�GHWHFomR��$/'67$'7� HW� DO��� ������� FRP� IDWRUHV� QD� RUGHP� GH� � D� � YH]HV� PHQRU�FRPSDUDWLYDPHQWH�j�GHWHUPLQDomR�GLUHWD�XVXDO�FRP�R�HTXLSDPHQWR��%($8&+(0,1H� %(50$1�� ������� %DL[RV� OLPLWHV� GH� GHWHFomR� SRGHP� VHU� IDFLOPHQWH� DOFDQoDGRVHPSUHJDQGR�PpWRGRV�GH�SUp�FRQFHQWUDomR�DVVRFLDGRV�jV�WpFQLFDV�LQVWUXPHQWDLV�GHDQiOLVH�PDLV�VHQVtYHLV��7UXVFRWW�HW�DO� �������HPSUHJDUDP�FROXQD�GH�WURFD�L{QLFD�HPOLQKD�FRP�,&3�06��SDUD�VHSDUDU�H�SUp�FRQFHQWUDU�XUkQLR�H�WyULR�HP�iJXDV�GR�PDU�HULR� H� REWLYHUDP� UHVXOWDGRV� SOHQDPHQWH� FRQFRUGDQWHV� FRP� RV� FHUWLILFDGRV�DOFDQoDQGR� OLPLWHV� GH� GHWHFomR� QD� RUGHP� GH� ��� IJ� H� �� IJ� SDUD� ���8� H� ���7KUHVSHFWLYDPHQWH�
&pOXODV� HOHWURTXtPLFDV�� WDPEpP�� SRGHP� VHU� XWLOL]DGDV� HP� OLQKD� FRPR� XPDIRUPD�GH�SUp�WUDWDPHQWR�SDUD�D�DQiOLVH�HP�,&3�06��3UHWW\�HW�DO� ��������XWLOL]DUDP�DHOHWUyOLVH�HP�DVVRFLDomR�FRP�,&3�06�QD�GHWHUPLQDomR�GH�XUkQLR�HP�iJXD�GR�PDU�$� DPRVWUD� SDVVDYD� LQLFLDOPHQWH� SRU� XPD� FpOXOD� HOHWURTXtPLFD�� RQGH� R� XUkQLR� HUDHOHWUR�GHSRVLWDGR� HP� XP� HOHWURGR� DSURSULDGR�� $SyV� D� SDVVDJHP� GD� DPRVWUD� HUDLQWURGX]LGD� XPD� VROXomR� GH� DUUDVWH�� H� LQYHUWLD�VH� D� SRODULGDGH� GD� FpOXOD�WUDQVIHULQGR�VH� R� XUkQLR� SDUD� D� VROXomR�� $� VROXomR� HUD� HQWmR� HQYLDGD� DR� ,&3�06SDUD�D�GHWHFomR�H�TXDQWLILFDomR�GR�XUkQLR�



��

�� 3$57(�(;3(5,0(17$/
���� ,167580(17$d­2
2V� HVSHFWURV� GH� DEVRUomR� IRUDP�REWLGRV� HPSUHJDQGR� FpOXODV� GH� YLGUR� FRPFDPLQKR�ySWLFR�GH����PP��XVDQGR�XP�HVSHFWURIRW{PHWUR�89�9LVtYHO�GH�GXSOR� IHL[HPRGHOR� *%&� 89�9,6� ���� DFRSODGR� D� XP� FRPSXWDGRU� H� XP� HVSHFWURIRW{PHWUR89�9LVtYHO�GH�VLPSOHV� IHL[H��PRGHOR�*%&�89�9,6����$��DFRSODGR�D�XP�UHJLVWUDGRUJUiILFR�
$V�DQiOLVHV�SRU� IOXRUHVFrQFLD�GH�UDLRV�;�GRV�PLQpULRV�GH�XUkQLR�IRUDP�IHLWDVHPSUHJDQGR� XP�PRGHOR� VHPL�DXWRPiWLFR� GD�5LJDNX�&R�� /WG��� GH� FRPSULPHQWR� GHRQGD� GLVSHUVLYR�� FRP� JHUDGRU� *HLJHU� )OH[�� � WXER� GH� UDLRV�[� FRP� kQRGR� GH� SUDWD�VXEPHWLGR� D� ��.9� GH� WHQVmR� H� ���P$� GH� FRUUHQWH�� FULVWDO� DQDOLVDGRU� /L)� ������ HGHWHWRU�GH�FLQWLODomR�GH�1D,��DWLYDGR�FRP�7O��DFRSODGRV�D�XP�UHJLVWUDGRU�JUiILFR�H�DXP�FRPSXWDGRU�SDUD�FROHWD�GH�GDGRV�
$V� LPDJHQV� GRV� JUmRV� GDV� DPRVWUDV� GH� SHFKEOHQGD� IRUDP� DPSOLDGDV� HIRWRJUDIDGDV�HP�XP�(VWHUHRVFySLR�2/<0386�PRGHOR��������
$PRVWUDV�H�UHDJHQWHV�IRUDP�SHVDGDV�HP�XPD�EDODQoD�6DUWRULXV��PRGHOR�%3���6��FRP�VHQVLELOLGDGH�GH�����PJ�
$V�DQiOLVHV�GH�,&3�06�IRUDP�IHLWDV�HPSUHJDQGR�XP�HVSHFWU{PHWUR�GH�PDVVDGR� WLSR� TXDGUXSROR�� PRGHOR� (ODQ�� ������ 3HUNLQ� (OPHU�6FLH[�� 8WLOL]RX�VH� XPFRQMXQWR��FRQIHFFLRQDGR�HP�5\WRQ£��GH�QHEXOL]DGRU�GR� WLSR� ³FURVV� IORZ´�H�GH�XPDFkPDUD�GH�QHEXOL]DomR��2V�SDUkPHWURV�LQVWUXPHQWDLV�XWLOL]DGRV�HVWmR�QD�7DEHOD�����



��
7DEHOD���� &RQGLo}HV�GH�RSHUDomR�GR�,&3�06�&RQGLo}HV�GR�3ODVPD3RWrQFLD�GD�UDGLRIUHTrQFLD �����:1HEXOL]DGRU 7LSR�&URVV�IORZ HP�5\WRQ&RQH�DPRVWUDGRU 1tTXHO������PP�GH�GLkPHWUR&RQH�VNLPPHU 1tTXHO������PP�GH�GLkPHWUR9D]mR�GH�DUJ{QLR�SDUD�R�SODVPD ���/PLQ��9D]mR�GH�DUJ{QLR�DX[LOLDU ����/PLQ��9D]mR�GH�DUJ{QLR�SDUD�R�QHEXOL]DGRU �����/PLQ��7D[D�GH�DVSLUDomR�GD�DPRVWUD ����P/PLQ��3DUkPHWURV�GH�0HGLGD0RGR�GH�YDUUHGXUD 3HDN�KRSSLQJ9DUUHGXUD�GD�OHQWH +DELOLWDGD0RGR�GH�GHWHFomR 3XOVR�H�$QDOyJLFR7HPSR�GH�SHUPDQrQFLD ���PV1~PHUR�GH�YDUUHGXUDV�SRU�OHLWXUD ��1~PHUR�GH�OHLWXUDV�SRU�UpSOLFD �1~PHUR�GH�UpSOLFDV �,VyWRSR�0RQLWRUDGR ���8�

$V� DPRVWUDV� IRUDP� DQDOLVDGDV� QR� PRGR� TXDQWLWDWLYR�� $� WpFQLFD� GH� SDGUmRLQWHUQR� IRL� XWLOL]DGD�� XVDQGR�VH�SDUD� WDO�R�7O�� GH�PRGR�TXH�VXD� FRQFHQWUDomR� ILQDO�WDQWR�QRV�SDGU}HV�FRPR�QDV�DPRVWUDV�H�EUDQFRV��IRVVH�GH�������J/����'HVWH�PRGR�FRUULJLUDP�VH� LQWHUIHUrQFLDV� GHYLGR� j� LQVWDELOLGDGH� HOHWU{QLFD� GR� LQVWUXPHQWR�PXGDQoDV� QD� WD[D�GH� DVSLUDomR� H� QHEXOL]DomR� H� HIHLWRV� GD�PDWUL]�� TXH� SURYRFDPGLIHUHQoDV� GH� VHQVLELOLGDGH� HQWUH� RV� SDGU}HV� H� DV� DPRVWUDV�� PHOKRUDQGR� DUHSHWLWLYLGDGH�H�H[DWLGmR�GDV� DQiOLVHV��$� FXUYD� GH� FDOLEUDomR� IRL� IHLWD� XVDQGR�VH��VROXo}HV�DQDOtWLFDV�FRP�FRQFHQWUDo}HV�GH����������������������H�����J/�� GH�XUkQLR�
2� VLVWHPD� GH� IOX[R� HPSUHJDGR� QDV� DQiOLVHV� GDV� DPRVWUDV� �)LJXUD� ����FRQVLVWLX�GH�



��
L��ERPED�SHULVWiOWLFD�*LOVRQ��PRGHOR�0LQLSOXV���+3����FRP�XP�WXER�GH�7\JRQGH� GLkPHWUR� LQWHUQR� GH� �� PP� SDUD� R� UHDJHQWH� �FURPyJHQR�� H� RXWUR� GH� �����PPLQWHUQR�SDUD�R�FDUUHJDGRU��DMXVWDGD�SDUD�XPD�YHORFLGDGH�GH����USP�

)LJXUD���� 6LVWHPD�GH�DQiOLVH�SRU�LQMHomR�HP�IOX[R��),$��SDUD�GHWHUPLQDomR�GH�XUkQLR���5��UHDJHQWH�FDUUHJDGRU���5���UHDJHQWH�GH�UHDomR���%3��ERPED�SHULVWiOWLFD���9��YiOYXOD�GH�VHLV�YLDV��6�� HQWUDGD� GD� DPRVWUD�VHULQJD� GHVFDUWiYHO�� �&�� FROXQD� GH� UHGXomR�� �0�� PLVWXUDGRU� WLSR� <LQYHUWLGR���5��UHDWRU�WLSR�6WLWFKHG���'��GHWHFWRU�89�9LVtYHO���5*��UHJLVWUDGRU�*UiILFR���/��UHMHLWR�
LL�� HVSHFWURIRW{PHWUR�89�9LVtYHO� GH� VLPSOHV� IHL[H�PRGHOR�*%&�89�9,6����$FRP�XPD�FpOXOD�GH� IOX[R�GH�FDPLQKR�ySWLFR�GH����PP�H�YROXPH�GH�����/�+HOOPDPRGHOR���������26�
LLL��UHJLVWUDGRU�JUiILFR�GD�(&%�PRGHOR�3%�����
LY�� XPD� YiOYXOD� GH� VHLV� YLDV� 5KHRG\QH� PRGHOR� ����� FRP� RV� VHJXLQWHVDFHVVyULRV�� XP� LQMHWRU� SDUD� VHULQJD� GHVFDUWiYHO� FRQIHFFLRQDGR� HP� SROLSURSLOHQR�DOoDV�GH�DPRVWUDJHP�FRP� FDSDFLGDGHV�YDULDGDV�FRP�GLkPHWUR� LQWHUQR�GR� WXER� GH���� PP�� PLQLFROXQDV� GH� UHGXomR�� FRQVWUXtGDV� HP� SROLSURSLOHQR� H� YLGUR� FRPFRPSULPHQWR� YDULDGRV� H� �� PP� GH� GLkPHWUR� LQWHUQR� HPSDFRWDGD� FRP� FKXPERJUDQXODGR� �FRP� GLkPHWUR� GDV� SDUWtFXODV� GH� ���� D� ���� PP��� XP� PLVWXUDGRU� HP� <LQYHUWLGR� FRQIHFFLRQDGR� HP� DFUtOLFR�� H� UHDWRUHV� WLSR� 6WLWFKHG�� GH� FRPSULPHQWRYDULDGRV� H� FRP� GLkPHWUR� LQWHUQR� GR� WXER� GH� ���� PP�� TXH� IRUDP� FRQIHFFLRQDGRVID]HQGR� SDVVDU� XP� WXER� GH� 37)(�� GH� WDPDQKR� DSURSULDGR�� GH� PRGR� DOHDWyULRDWUDYpV�GH�IXURV�IHLWRV�HP�XPD�SODFD�UHWDQJXODU�GH�DFUtOLFR��DGDSWDGR�GH�.UXOO�������S�����
3DUD� DV� GLVVROXo}HV� HOHWUR�R[LGDWLYDV�� IRUDP� SURMHWDGDV� H� FRQIHFFLRQDGDVGXDV�FpOXODV��XPD�FRP�VHSDUDGRU�GH�HOHWURGR��)LJXUD������H�RXWUD��VHP�VHSDUDGRU�GHHOHWURGR��)LJXUD������



��

)LJXUD���� &pOXOD� ,�� �$�� kQRGR�� �%�� VDtGD� GH� iJXD� GH� UHIULJHUDomR�� �&�� FkPDUD� GHUHIULJHUDomR�� �'��YDVR�GH� UHDomR�� �(�� ILOWUR�GH� -�� �)��EDUUD�PDJQpWLFD�� �*�� HQWUDGD�GH�iJXD�GHUHIULJHUDomR���+��FkPDUD�GR�FDWRGR���,��FDWRGR���-��VDtGD�GH�HOHWUyOLWR���.��WHUP{PHWUR���/��WXERGH�HQWUDGD�GH�HOHWUyOLWR���0��HQWUDGD�GH�HOHWUyOLWR���1��HQWUDGD�GH�JiV�H�GH�UHDJHQWH���2��VDtGD�GHJiV���3��HQWUDGD�GH�JiV�H�GH�UHDJHQWH�GH�1�



��

)LJXUD���� &pOXOD�,,���$��kQRGR���&��FDWRGR���(��HQWUDGD�GH�VROXomR��� 6��VDtGD�GH�VROXomR���9�YDVR�GH�UHDomR���)��ILOWUR���,��HQWUDGD�GH�JiV���1��VDtGD�GH�JiV���0��EDUUD�PDJQpWLFD�$�&pOXOD�,�IRL�DVVRFLDGD�D�XP�VLVWHPD�SDUD�FROHWD�HP�IOX[R�GDV�OL[LYLDo}HV�GDVDPRVWUDV�HOHWUR�GLVVROYLGDV��)LJXUD������H�FRQVLVWLD�GH�
L��ERPED�SHULVWiOWLFD�*LOVRQ�PRGHOR�0LQLSOXV���+3����FRP�GRLV�WXERV�GH�7\JRQGH�GLkPHWUR�LQWHUQR�GH������PP��D�XPD�YHORFLGDGH�GH����USP��H�YD]mR�GH���P/PLQ���
LL��YiOYXOD�GH�VHLV�YLDV�5KHRG\QH�PRGHOR������FRP�RV�VHJXLQWHV�DFHVVyULRV�LQMHWRU�SDUD�VHULQJD�GHVFDUWiYHO��DOoD�GH�DPRVWUDJHP�GH�����P/�GH�FDSDFLGDGH�H�XPGHVJDVLILFDGRU��FRP�FDSDFLGDGH�SDUD�����P/�



��
LLL�� XP� EDQKR� WHUPRVWDWL]DGR� 2SWKHUP� 8OWUD� 7HUPRVWDWR� &ULRVWDWR�� FRPFRQWUROH�GH�WHPSHUDWXUD�GH�DWp������&�
LY��XPD�IRQWH�GH�DOLPHQWDomR�GH�FRUUHQWH�H�WHQVmR�FRQWLQXDPHQWH�DMXVWiYHLV�PRGHOR�,&(/�36������FRP�WHQVmR�GH�VDtGD�GH�]HUR�D����YROWV��FRP�PHQRU�PHGLGDGH������YROW�H��FRUUHQWH�GH�VDtGD�GH�]HUR�D���$��FRP�PHQRU�PHGLGD�GH�����$�
Y�� FKDSD� FRP� DJLWDomR�PDJQpWLFD� GD� )LVDWRQ�PRGHOR� ���$� DFRSODGD� D� XPYDULDGRU�GH�YROWDJHP�9DULYROW�GD�673�FRP�WHQVmR�GH�VDtGD�GH�� D�����9ROWV�
YL��WURPSD�GH�YiFXR�FRP�DUPDGLOKD�GH�1D2+�����P�Y��SDUD�JDVHV�iFLGRV�
YLL�� WHPSRUL]DGRU� �)LJXUD�������FRP�FRQWUROH�GH� WHPSR�PtQLPR�GH��� VHJXQGRHQWUH���H��� VHJXQGRV�H�GH���PLQXWR�HQWUH���H����PLQXWRV�
2�WHPSRUL]DGRU�IRL�XWLOL]DGR�DSHQDV�TXDQGR�UHTXHULGR�QR�H[SHULPHQWR�

)LJXUD���� 6LVWHPD�DXWRPiWLFR�GH�FROHWD�GH� DPRVWUD� GD�&pOXOD� ,�� �%9��EDOmR�YROXPpWULFR��6�� VHULQJD� GHVFDUWiYHO�� �9��� YiOYXOD� GH� VHLV� YLDV�� �%3�� ERPED� SHULVWiOWLFD�� �9�� YiFXR�� �'�GHJDVHLILFDGRU���$��kQRGR���&��FDWRGR���7��WHUP{PHWUR���6$��VDtGD�GH�iJXD���95��YDVR�GH�UHDomR��&&��FkPDUD�GR�FDWRGR�� �($��HQWUDGD�GH�iJXD�� �0�� EDUUD�PDJQpWLFD�� �)�� ILOWUR�� �5�� HQWUDGD� GHUHDJHQWH���9���YiOYXOD�GH���YLDV���(*��HQWUDGD�GH�JiV���6*��VDtGD�GH�JiV���)/��IUDVFR�ODYDGRU�
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LL��ERPED�SHULVWiOWLFD��DMXVWDGD�SDUD�XPD�YHORFLGDGH�GH����USP��PRQWDGD�FRPTXDWUR� WXERV� GH� 7\JRQ�� 7UrV� FRP� GLkPHWUR� LQWHUQR� GH� �� PP�� VHQGR� XP� SDUD� RUHDJHQWH��YD]mR�GH�����P/PLQ����H�GRLV�SDUD�RV�FDUUHJDGRUHV��YD]mR�GH�����P/PLQ����� H� XP� SDUD� R� FROHWRU� GH� DPRVWUD� GD� FpOXOD� �YD]mR� GH� ���� P/PLQ���� XP� FRPGLkPHWUR�LQWHUQR�GH������PP�
LLL��XPD�IRQWH�GH�DOLPHQWDomR�GH�FRUUHQWH�H�WHQVmR�FRQWLQXDPHQWH�DMXVWiYHLV�PRGHOR�,&(/�36������FRP�WHQVmR�GH�VDtGD�GH�]HUR�D����YROWV��FRP�PHQRU�PHGLGDGH������YROW�H��FRUUHQWH�GH�VDtGD�GH�]HUR�D���$��FRP�PHQRU�PHGLGD�GH�����$�
LY��HVSHFWURIRW{PHWUR�89�9LVtYHO�GH�VLPSOHV� IHL[H�PRGHOR�*%&�89�9,6����$FRP�XPD�FpOXOD�GH� IOX[R�GH�FDPLQKR�ySWLFR�GH����PP�H�YROXPH�GH�����/�+HOOPDPRGHOR���������26�
YL��UHJLVWUDGRU�JUiILFR�(&%�PRGHOR�3%�����
YLL�� WHPSRUL]DGRU� �)LJXUD�������FRP�FRQWUROH�GH� WHPSR�PtQLPR�GH��� VHJXQGRHQWUH���H��� VHJXQGRV�H�GH���PLQXWR�HQWUH���H����PLQXWRV�
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7RGDV�DV�FRQH[}HV�XWLOL]DGDV�IRUDP�GH�WXERV�GH�37)(�FRP�GLkPHWUR�LQWHUQRGH� ����PP�� $V� FpOXODV�� R� LQMHWRU�� DV�PLQLFROXQDV� GH� UHGXomR�� R� PLVWXUDGRU� WLSR� <LQYHUWLGR�� RV� UHDWRUHV� WLSR� 6WLWFKHG�� R� GHVJDVLILFDGRU� H� R WHPSRUL]DGRU� IRUDPFRQIHFFLRQDGRV�QDV�RILFLQDV�GR�,QVWLWXWR�GH�(QJHQKDULD�1XFOHDU�
���� 0$7(5,$,6�(�5($*(17(6
%DO}HV�H�SLSHWDV� YROXPpWULFDV�3\UH[� �&ODVVH�$���H�PLFURSLSHWDV�GH�YROXPHVDMXVWiYHLV�PDUFD�(SSHQGRUI�PRGHOR�5HVHDUFK������GH�����D������P/�H PDUFD�%LRKWPRGHOR�3UROLQH�GH�����D������P/�IRUDP�XWLOL]DGDV�QR�SUHSDUR�GH�VROXo}HV�HVWRTXH�HSDGU}HV�
7RGRV� RV� UHDJHQWHV� XVDGRV� IRUDP� GH� JUDX� DQDOtWLFR�� $V� VROXo}HV� IRUDPSUHSDUDGDV�FRP�iJXD� WUL�GHVWLODGD��4XDQGR�QHFHVViULR��DV�VROXo}HV�H�RV�SURGXWRVGDV�GLVVROXo}HV�IRUDP�ILOWUDGRV�HP�XQLGDGHV�GH�DFHWDWR�GH�FHOXORVH�GH������������RX������P�GH�SRURVLGDGH��0LOOLSRUH�H�6DUWRULXV��
$�VROXomR�HVWRTXH�FRQWHQGR�������PJ/�� GH�XUkQLR�IRL�SUHSDUDGD�D�SDUWLU�GRVDO�GH�82��12�����+�2�����������0HUFN��HP�PHLR�GH�+&O�����PRO/����$V�VROXo}HVDQDOtWLFDV� IRUDP�SUHSDUDGDV� DWUDYpV� GD� GLOXLomR� DGHTXDGD� GHVVD� VROXomR� WDPEpPHP�PHLR�GH�+&O�����PRO/���
$� VROXomR� HVWRTXH� FRQWHQGR� �� [� ���� PRO/�� GH� $UVHQD]R� ,,,� �)OXND�� IRLSUHSDUDGD� D� SDUWLU� GR� VHX� UHVSHFWLYR� VDO� �&��+��1��6�$V��� GLOXtGR� HP� iJXD� WUL�GHVWLODGD��$V�GHPDLV�VROXo}HV�GR� UHDJHQWH�FURPyJHQR�HPSUHJDGDV�QRV�HQVDLRV�HDQiOLVHV�IRUDP�REWLGDV�GD�PLVWXUD�H�GLOXLomR�FRP�iJXD�WUL�GHVWLODGD�GDV�TXDQWLGDGHVDSURSULDGDV�GDV�VROXo}HV�HVWRTXH�GH�$UVHQD]R� ,,,��7ULWRQ�;����� �9HWHF���H�GH +&O�,VRIDU�� FRQFHQWUDGR�GH�PRGR�D� VH� REWHU� DV� FRQFHQWUDo}HV� DGHTXDGDV�� $� VROXomRHVWRTXH� D� ��� �� �P�Y�� GH� 7ULWRQ� ;����� IRL� SUHSDUDGD� D� SDUWLU� GD� VXD� UHVSHFWLYDVROXomR�FRQFHQWUDGD�
$V� VROXo}HV� HVWRTXHV� FRQWHQGR��������PJ/���� HPSUHJDGDV�QRV� HVWXGRV� GHLQWHUIHUrQFLD��IRUDP�SUHSDUDGDV�D�SDUWLU�GRV�VDLV�GH�7K&O���+�2��=U2&O���+�2��7L&O��1D&O�� .&O�� &D&O� �0HUFN�� HP�PHLR� GH�+&O� ���� PRO/���� 3DUD� )H&O��� $O&O� H� 0J&O�
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7RGR� R�PDWHULDO� XWLOL]DGR� �YLGUDULD�� IUDVFRV� GH� SROLSURSLOHQR� H� SRQWHLUDV�� IRLODYDGR� FRP� iJXD� FRUUHQWH� H� GHWHUJHQWH�� VHQGR� HQ[DJXDGR� DEXQGDQWHPHQWH�� (PVHJXLGD�� HVWH� PDWHULDO� IRL� WUDWDGR� FRP� SRWDVVD� DOFRyOLFD�� VHQGR� QRYDPHQWHHQ[DJXDGR�DEXQGDQWHPHQWH�FRP�iJXD��$SyV�VHU�HQ[DJXDGR�FRP�iJXD�WUL�GHVWLODGDIRL�GHL[DGR�D�HVFRUUHU�SDUD�VHFDU�H�DUPD]HQDGR�
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2�HVSHFWUR�GH�DEVRUomR�GR�$UVHQD]R�,,,�IRL�REWLGR�XWLOL]DQGR�XPD�VROXomR�GH$UVHQD]R� ,,,� ���� [� ���� PRO/�� HP� PHLR� GH� +&O� ���� PRO/�� HPSUHJDQGR�VH� FRPREUDQFR�XPD�VROXomR�GH�+&O�����PRO/���
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1D�REWHQomR�GR�HVSHFWUR�GH�DEVRUomR�GR�$UVHQD]R�,,,�8�,9����������H�HVWXGRGR� HIHLWR� GD� DFLGH]� �������� QD� IRUPDomR� GR� FRPSOH[R� GR� $UVHQD]R� ,,,� FRP� 8�,9��HPSUHJRX�VH�R�VHJXLQWH�SURFHGLPHQWR�SDUD� UHGX]LU�R�8� �9,��D�8� �,9��H�SUHSDUR�GDVROXomR�FRQWHQGR�����PJ/�� 8�,9��H�����[����� PRO/���$UVHQD]R�,,,������P/�GH�VROXomR
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1R�SUHSDUR�GDV�VROXo}HV�SDUD�R�HVWXGR�GR�HIHLWR�GD�DFLGH]�QD� IRUPDomR�GRFRPSOH[R� 8�,9��$UVHQD]R� ,,,�� RV� EDO}HV� YROXPpWULFRV� IRUDP� DIHULGRV� FRP� YROXPHVDSURSULDGRV�GH�+&O������PRO/�� H�iJXD�WUL�GHVWLGDGD�GH�PRGR�TXH�DV�FRQFHQWUDo}HVILQDLV�GH�+&O�IRVVHP�DV�GHVHMDGDV�SDUD�R�HVWXGR�
������ (VWXGR� GR� HIHLWR� GD� DFLGH]� QD� IRUPDomR� GR� FRPSOH[R� 8�,9��

$UVHQD]R�,,,
2� HIHLWR� GD� DFLGH]� IRL� HVWXGDGR� SDUD� R� FRPSOH[R� $UVHQD]R� ,,,�8�,9�HPSUHJDQGR�VROXo}HV���[����� PRO/�� GH�$UVHQD]R�,,,�FRP�����PJ/�� GH�XUkQLR�HPPHLR�GH�+&O��������������������H�����PRO/����2�FRPSULPHQWR�GH�RQGD�XWLOL]DGR� IRL�RREWLGR�QR�LWHP�������
������ $YDOLDomR�GR�VLVWHPD�GH�DQiOLVH�SRU�LQMHomR�HP�IOX[R
)RL�XWLOL]DGR�R�VLVWHPD�GH�DQiOLVH�SRU�LQMHomR�HP�IOX[R�GHVFULWR�QR�LWHP�����HPRVWUDGR�QD�)LJXUD������3URFHGHX�VH�D�XPD�VpULH�GH�HVWXGRV�GH�PRGR�D�REWHU�DVPHOKRUHV�FRQGLo}HV�GH�RSHUDomR��2�VLVWHPD�LQLFLDOPHQWH�PRQWDGR�FRQVLVWLD�GH��XPDDOoD�GH�DPRVWUDJHP�GH������/��PLQLFROXQD�GH�UHGXomR�FRP����PP�GH�FRPSULPHQWRHPSDFRWDGD�FRP�FKXPER�JUDQXODGR��XP�PLVWXUDGRU�WLSR�<�LQYHUWLGR�H�XP�UHDWRU�FRP����PP�GH�FRPSULPHQWR��&RPR�VROXomR�FDUUHJDGRUD� IRL� XWLOL]DGD�XPD� VROXomR�GH+&O�FRP�D�FRQFHQWUDomR�GHILQLGD�SHOR�H[SHULPHQWR�������� H�FRP�YD]mR� LJXDO�D����P/PLQ����&RPR�UHDJHQWH�IRL�XWLOL]DGD�XPD�VROXomR�GH�$UVHQD]R�,,,�����[����� PRO/��HP�PHLR�GH�+&O�FRP�D�FRQFHQWUDomR�WDPEpP�GHILQLGD�SHOR�H[SHULPHQWR��������8PD
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2�VLVWHPD�GH�DQiOLVH�SRU�LQMHomR�HP�IOX[R�IRL�RSHUDGR�GD�VHJXLQWH�IRUPD��DDOoD� GH� DPRVWUDJHP� HUD� SUHHQFKLGD� FRP� D� VROXomR� SDGUmR� GH� 8�9,�� ����� PJ/���DWUDYpV�GH�XPD�VHULQJD�GHVFDUWiYHO�GH�����P/��HP�VHJXLGD�D�YiOYXOD�GH���YLDV�HUDDFLRQDGD�� $� VROXomR� GH� DUUDVWH� HQWmR� WUDQVSRUWDYD� R� PDWHULDO� GD� DOoD� GHDPRVWUDJHP� SDUD� D� FROXQD� GH� UHGXomR� RQGH� R� 8�9,�� HUD� UHGX]LGR� D� 8�,9��� $SyVSDVVDU� SHOD� FROXQD� GH� UHGXomR� R� XUkQLR� VH� HQFRQWUDYD� FRP� D� VROXomR� GH� UHDomR�$UVHQD]R� ,,,��� QR�PLVWXUDU� GR� WLSR�<� LQYHUWLGR�� TXH�DSyV� VH�PLVWXUDUHP� SDVVDYDPSHOR� UHDWRU� WLSR� 6WLWFKHG�� H� SHOD� FpOXOD� GH� IOX[R� SDUD� UHJLVWUR� GH� PHGLGD� GHDEVRUYkQFLD�SHOR�HVSHFWURIRW{PHWUR�
�������� (VWXGR�GR�HIHLWR�GD�YD]mR�GR�$UVHQD]R�,,,
2�HIHLWR�GD�YD]mR�GR�UHDJHQWH�QR�VLQDO�GH�DEVRUYkQFLD�GR�FRPSOH[R�$UVHQD]R,,,�8�,9�� IRL�HVWXGDGR�YDULDQGR�VH�D�YD]mR�GD�VROXomR�GH�$UVHQD]R� ,,,�GH�����D����P/PLQ����FRP�LQFUHPHQWRV�GH�����P/PLQ���
�������� (VWXGR�GD�FRQFHQWUDomR�GR�$UVHQD]R�,,,�QD�VROXomR�UHDJHQWH
6ROXo}HV�GH�$UVHQD]R�,,,�������[������� ����[������������[������� ����[������������[������ ����[������� ����[������� ����[����� H������[����� PRO/����SUHSDUDGDV�HP�PHLR�GH+&O� FRP� FRQFHQWUDomR� REWLGD� HP� ������� IRUDP�HPSUHJDGDV� FRQMXQWDPHQWH� FRP� DYD]mR�HVWDEHOHFLGD�HP����������GH�PRGR�D�VH�REWHU�R�SHUILO�GD�YDULDomR�GH�VLQDO�GHDEVRUYkQFLD� GR� FRPSOH[R� GH� 8�,9��� IRUPDGR� HP� IXQomR� GD� FRQFHQWUDomR� GRUHDJHQWH�
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&ROXQDV�GH� UHGXomR� FRP� FRPSULPHQWRV� YDULDGRV� ����� ���� ���� ��� H� ���PP�IRUDP� HVWXGDGDV� HPSUHJDQGR� DV� PHOKRUHV� FRQGLo}HV� REWLGDV� QRV� LWHQV� �������� H��������
�������� (VWXGR�GR�FRPSULPHQWR�GR�UHDWRU
5HDWRUHV�GR�WLSR�6WLWFKHG��FRP�FRPSULPHQWRV�GH�WXER�YDULDQGR�GH������������H�����PP�IRUDP�HVWXGDGRV�HPSUHJDQGR�VH�DV�PHOKRUHV�FRQGLo}HV�REWLGDV�QRV�LWHQVGH���������D���������
�������� (VWXGR�GR�YROXPH�GD�DOoD�GH�DPRVWUDJHP
$OoDV�GH�DPRVWUDJHP�FRP�YROXPHV�GH���������������H�����P/�IRUDP�XVDGDVLQGLYLGXDOPHQWH�RX�FRQHFWDGDV�HQWUH�VL��GH�PRGR�D�VH�REWHU�RV�VHJXLQWHV�YROXPHV�����������������������������������H�����P/�TXH� IRUDP�HVWXGDGRV�HPSUHJDQGR�DVPHOKRUHV�FRQGLo}HV�REWLGDV�QRV�LWHQV�GH���������D���������
�������� &DUDFWHUtVWLFDV� DQDOtWLFDV� GR� VLVWHPD� GH� DQiOLVH� SRU� LQMHomR� HP

IOX[R�SDUD�D�GHWHUPLQDomR�GH�XUkQLR
6ROXo}HV� SDGU}HV� FRQWHQGR� ������ ����� ����� ����� ����� ����� ����� ����� ���� H� ���PJ/�� GH� 8� �9,�� HP� PHLR� GH� +&O� FRP� FRQFHQWUDomR� REWLGD� HP� ������� IRUDPHPSUHJDGDV�SDUD�REWHQomR�GD� FXUYD� DQDOtWLFD�� XWLOL]DQGR�R� VLVWHPD� GH�DQiOLVH� SRULQMHomR�HP�IOX[R�FRQIRUPH�DV�FRQGLo}HV�HVWDEHOHFLGDV�QRV�LWHQV�GH���������D���������



��
������ (VWXGR�GH�LQWHUIHUHQWHV
)RUDP�SUHSDUDGDV�VROXo}HV�SDGU}HV�FRQWHQGR������������������������������H����PJ/�� GH�7K�,9���������������������������H�����PJ/�� GH�=U�,9����������������������H����PJ/�� GH�7L�,,,����������������H������PJ/�� GH�)H�,,,��������������������H������PJ/��GH� 1D�,��� .�,��� $O�,,,��� 0J�,,�� H�&D�,,��� H� ����PJ/�� GH� 8�9,�� HP�PHLR� GH� +&O� FRPFRQFHQWUDomR�REWLGD�HP�������H�R VLVWHPD�GH�LQMHomR�HP�IOX[R�FRP�D�FRQILJXUDomR�HFRQGLo}HV�HPSUHJDGDV�QD�FRQVWUXomR�GD�FXUYD�DQDOtWLFD� �LWHP�����������IRL�XWLOL]DGRQR�HVWXGR�GRV�LQWHUIHUHQWHV�
�������� (VWXGR�GR�HIHLWR�GD�DomR�GD�FRQFHQWUDomR�GH�iFLGR�R[iOLFR�VREUH

D�PHGLGD�GH�DEVRUYkQFLD�GR�XUkQLR�H�]LUF{QLR
6ROXo}HV�GH�iFLGR�R[iOLFR�FRQWHQGR���������������������������H������P�Y��HPPHLR� GH� iFLGR� FORUtGULFR� �FRP� FRQFHQWUDomR� REWLGD� HP� ������� IRUDP� HPSUHJDGDVFRPR�FDUUHJDGRU�QR�VLVWHPD�GH�DQiOLVH�HP�IOX[R������������YLVDQGR�DYDOLDU�R�HIHLWR�GHPDVFDUDPHQWR� GR� iFLGR� R[iOLFR� VREUH� R� =U�,9�� H� D� VXD� LQIOXrQFLD� QD� PHGLGD� GHDEVRUYkQFLD� GR� XUkQLR�� $SyV� D� HVFROKD� GD� FRQFHQWUDomR� GH� iFLGR� R[iOLFR� D� VHUXWLOL]DGD� IRUDP�SUHSDUDGDV� VROXo}HV� FRQWHQGR�����PJ/�� GH� XUkQLR� H� ����� ����� �������������H�����PJ/�� GH�]LUF{QLR�HP�PHLR�GH�+&O��FRP�FRQFHQWUDomR�REWLGD�HP��������YLVDQGR�DYDOLDU�D�LQWHUIHUrQFLD�GR�]LUF{QLR�VREUH�D�PHGLGD�GH�DEVRUYkQFLD�GR�XUkQLR�
�������� &DUDFWHUtVWLFDV� DQDOtWLFDV� GR� VLVWHPD� GH� DQiOLVH� SRU� LQMHomR� HP

IOX[R�SDUD�D�GHWHUPLQDomR�GH�XUkQLR�QD�SUHVHQoD�GH�iFLGR�R[iOLFR
8PD�VROXomR�GH�iFLGR�R[iOLFR��FRP�FRQFHQWUDomR�H�PHLR�REWLGD�HP���������IRL� HPSUHJDGD� FRPR� FDUUHJDGRU� QR� VLVWHPD� GH� DQiOLVH� SRU� LQMHomR� HP� IOX[RUHVXOWDQWH�GD�PRQWDJHP�IHLWD�GH�DFRUGR�FRP�DV�FRQGLo}HV�HVFROKLGDV�QRV� LWHQV�GH��������D����������6ROXo}HV�SDGU}HV�FRQWHQGR�����������D�����H�����D�����PJ/�� GH�8�9,�� HP�PHLR� GH� +&O� �FRP� FRQFHQWUDomR� REWLGD� HP� ������� IRUDP� HPSUHJDGDV� QDFRQVWUXomR�GD�FXUYD�DQDOtWLFD�



��

�������� (VWXGR�GD�DomR�GRV�SURGXWRV�GD�HOHWUyOLVH�GR�+&O�VREUH�R�VLQDO�GR
XUkQLR

(VWH� HVWXGR� IRL� UHDOL]DGR� HPSUHJDQGR� D� &pOXOD� ,� �)LJXUD� ������ 3DUD� WDO� ILP������P/�GH�XPD�VROXomR�����PRO/�� GH�+&O��IRUDP�VXEPHWLGRV�SRU���PLQXWRV�D�XPDFRUUHQWH� GH� ���� P$FP���� VRE� DJLWDomR� FRQVWDQWH� HP� DWPRVIHUD� GH� QLWURJrQLR� HWHPSHUDWXUD� GH� ��� q&�� $SyV� D� HOHWUyOLVH� DOtTXRWDV� GH� ����� D� ���� P/�� FRPLQFUHPHQWRV� GH� ����� P/� GD� VROXomR� HOHWUROLVDGD�� IRUDP� WUDQVIHULGD� SDUD� EDO}HVYROXPpWULFRV�GH����P/��DRV�TXDLV� IRL�DGLFLRQDGR�����P/�GH�VROXomR�SDGUmR�GH����PJ/�� GH�XUkQLR��DIHULQGR�VH�D�YROXPH�FRP�+&O��FRP�FRQFHQWUDomR�REWLGD�HP��������2� VLVWHPD� GH� LQMHomR� HP� IOX[R� FRP� D� FRQILJXUDomR� H� FRQGLo}HV� HPSUHJDGDV� QDFRQVWUXomR�GD�FXUYD�DQDOtWLFD��LWHP�����������IRL�XWLOL]DGR�QHVWH�HVWXGR�SDUD�D�PHGLGDGH�DEVRUYkQFLD�GH�8�,9��
������ 9DOLGDomR�GR�VLVWHPD�GH�DQiOLVH�SRU� LQMHomR�HP� IOX[R�SDUD�D

GHWHUPLQDomR�GH�XUkQLR
(VSHFWURJUDPDV�GH�IOXRUHVFrQFLD�GH�UDLRV�;�IRUDP�REWLGRV�SDUD�DV�DPRVWUDVGH�SHFKEOHQGD�GH�PRGR�D�IRUQHFHU�VXEVtGLRV�TXDOLWDWLYRV��DYDOLDQGR�VH�RV�SRVVtYHLVLQWHUIHUHQWHV�� 2� VLVWHPD� GH� DQiOLVH� SRU� LQMHomR� HP� IOX[R�� IRL� YDOLGDGR� SRUFRPSDUDomR� FRP� D� GHWHUPLQDomR� UHDOL]DGD� SRU� ,&3�06�� GH� WUrV� DPRVWUDVFHUWLILFDGDV�GH�SHFKEOHQGD��FRP�RV�VHJXLQWHV�WHRUHV�GH�8�2���3�� ����������3�� ��������H�3�� ���������)RL�HPSUHJDGR�R�PpWRGR�FRQYHQFLRQDO�GH�GLVVROXomR�WRWDO�YLD�~PLGD��3$/(,��������S�������$PRVWUDV�SHVDQGR�FHUFD�GH�����J�� IRUDP�SHVDGDVFRP� SUHFLVmR� GH� ���� PJ�� H� WUDWDGDV� SRU� DTXHFLPHQWR� HP� EDQKR� GH� DUHLD� FRP+&O�+12� ������FRQFHQWUDGRV��2V� UHVtGXRV�QmR�GHFRPSRVWRV� IRUDP�HQWmR� WUDWDGRVFRP� +)� FRQFHQWUDGR� DWp� WRWDO� VROXELOL]DomR�� (P� VHJXLGD� HYDSRURX�VH� FRP� +12�FRQFHQWUDGR�DWp�TXDVH�j�VHFXUD��2V�VDLV�HQWmR�REWLGRV�IRUDP�VROXELOL]DGRV�HP�+&O����PRO/�� H�WUDQVIHULGRV�SDUD�EDO}HV�YROXPpWULFRV�GH�����P/��DIHULQGR�VH�D�YROXPHFRP� +&O� ���� PRO/���� 7RPDUDP�VH� DOtTXRWDV� DSURSULDGDV� GHVWDV� VROXo}HV� H� GH



��
VROXomR� SDGUmR�GH������PJ�/�GH� XUkQLR� H�� DIHULX�VH� D� YROXPH� FRP�+&O� ����PRO/��SDUD� EDO}HV� YROXPpWULFRV� GH� ���P/� GH�PRGR� D� VH� FRQVWUXLU� FXUYDV� GH� DGLomR� GHSDGUmR�SDUD�FDGD�DPRVWUD��2V�UHVXOWDGRV�IRUDP�HQWmR�FRPSDUDGRV�FRP�RV�REWLGRVDWUDYpV�GH�XPD�FXUYD�DQDOtWLFD�SDUD�XUkQLR��GH�����D�����PJ/�����HP�PHLR�GH�+&O�����PRO/���

������ (VWXGR�GR�SURFHVVR�HOHWUR�R[LGDWLYR
3DUD�R�HVWXGR�GR�SURFHVVR�HOHWUR�R[LGDWLYR�HPSUHJRX�VH�LQLFLDOPHQWH�D�&pOXOD,��)LJXUD������DVVRFLDGD�DR�VLVWHPD�SDUD�FROHWD�DXWRPiWLFD�GDV�DPRVWUDV�OL[LYLDGDV�FRQIRUPH� D� FRQILJXUDomR� Mi� GHVFULWD� QR� LWHP� ���� �)LJXUD� ������ $SyV� D� FROHWD�� DVDOtTXRWDV�WLYHUDP�VHX�WHRU�GH�XUkQLR�GHWHUPLQDGR�XWLOL]DQGR�VH�R�VLVWHPD�GH�DQiOLVHSRU� LQMHomR�HP�IOX[R�FRQIRUPH�R�HVTXHPD�GR�)LJXUD������ WDPEpP�GHVFULWR�QR� LWHP�����FRP�D�FRQILJXUDomR�H�FRQGLo}HV�GR�LWHP���������
2� VHJXLQWH� SURFHGLPHQWR� IRL� XWLOL]DGR� QR� HVWXGR�� XPD� PDVVD� GR� PLQpULR�SUHYLDPHQWH�SHVDGD��IRL�FRORFDGD�QD�FpOXOD��TXH�DSyV�VHU�ODFUDGD��WHYH�R�LQWHULRU�GRYDVR�GH�UHDomR�ODYDGR�SRU�XPD�FRUUHQWH�GH�JiV�QLWURJrQLR�����P/PLQ����GXUDQWH�WRGRR�SURFHVVR�GH�PRGR�D�FULDU�XPD�DWPRVIHUD�LQHUWH�H�HOLPLQDU�RV�JDVHV�H[FHGHQWHV�GRVHX�LQWHULRU��&RP�R�DX[tOLR�GH�XPD�VHULQJD�������P/�GD�VROXomR�D�VHU�HOHWUROLVDGD�QDFRQFHQWUDomR�GHVHMDGD�IRL� LQWURGX]LGD�QD�FpOXOD��DWUDYpV�GD�YiOYXOD�GH� WUrV�YLDV�QDHQWUDGD� GR� JiV� QLWURJrQLR�� UHWRUQDQGR� SDUD� D� SRVLomR� GH� IOX[R� GH� JiV� DSyV� DWUDQVIHUrQFLD� GD� VROXomR�� /LJDYD�VH� D� ERPED� SHULVWiOWLFD�� R� YiFXR�� D� DJLWDomR� H� DIRQWH��Mi�SUHYLDPHQWH�UHJXODGRV��H�LQLFLDYD�VH�D�FRQWDJHP�GH�WHPSR��1RV�LQWHUYDORVGH� WHPSR�HVFROKLGRV� D� YiOYXOD� GH� DPRVWUDJHP�HUD� DFLRQDGD� H� SURFHGLD�VH� FRP�DFROHWD�GD�DPRVWUD��3DUD�D�UHWLUDGD�GDV�DOtTXRWDV�������/���IRUDP�LQMHWDGRV�����P/�GDVROXomR� FRP� D� PHVPD� FRPSRVLomR� GD� VROXomR� TXH� IRL� DGLFLRQDGD� SDUD� VHUHOHWUROLVDGD�FRP�XPD�VHULQJD�GHVFDUWiYHO�GH�����P/��UHFROKHQGR�VH�HP�XP�EDOmR�GH���P/��5HWRUQDYD�VH�D�YiOYXOD�D�SRVLomR� LQLFLDO��DJXDUGDQGR�VH�D�SUy[LPD�DOtTXRWDGD�DPRVWUD��(VWH�SURFHGLPHQWR�SHUPLWLD�UHSRU�R�PHVPR�YROXPH�GD�VROXomR�H[WUDtGD������/���QmR�OHYDQGR�PDLV�GR�TXH����VHJXQGRV�



��
6DOYR�TXDQGR�PHQFLRQDGR��HVWH�SURFHGLPHQWR�IRL�XWLOL]DGR�QRV�H[SHULPHQWRVTXH� VH� VHJXHP�� XVDQGR� DPRVWUD� FHUWLILFDGD� GH� SHFKEOHQGD� �������� GH� 8�2��� QDREWHQomR�GD�FXUYD�DQDOtWLFD��FRQIRUPH�GHVFULWR�QR�LWHP���������SDUD�GHWHUPLQDomR�GHXUkQLR�
�������� $omR� GD� FRQFHQWUDomR� GR�+&O� QD� H[WUDomR� GR� XUkQLR� DWUDYpV� GD

OL[LYLDomR�iFLGD�GR�PLQpULR�GH�SHFKEOHQGD
2� HIHLWR� GD� DomR� GD� FRQFHQWUDomR� GR� +&O� IRL� HVWXGDGR� HP� DPRVWUDV� FRPFHUFD� GH� ��� PJ� GH� SHFKEOHQGD�� VXEPHWLGDV� j� OL[LYLDomR� iFLGD� QDV� VHJXLQWHVFRQGLo}HV�� FRQFHQWUDomR�GH�+&O� ������� ������ ����� ����� ����� ����� ���� H� �����PRO/���WHPSR� GH� OL[LYLDomR� GH� ��� PLQXWRV�� FRP� FROHWD� GH� DPRVWUD� DSyV� HVWH� WHPSR�WHPSHUDWXUD�GH�����&�H�DJLWDomR�GH�����USP�
�������� $YDOLDomR�GD�SUHVHQoD�GH�GHSyVLWRV�GH�XUkQLR�QR�FDWRGR�GXUDQWH�D

HOHWUyOLVH�GH�XPD�VROXomR�GH�XUkQLR
'XDV� VROXo}HV� SDGU}HV� GH� ���� PJ/�� GH� XUkQLR�� XPD� HP�PHLR� GH� +&O� ���PRO/��� H� RXWUD� HP� PHLR� GH� +�62� ���� PRO/���� IRUDP� VXEPHWLGDV� D� HOHWUyOLVH� QDVVHJXLQWHV�FRQGLo}HV��WHPSHUDWXUD�GH�����&��DJLWDomR�GH�����USP��kQRGR�H�FDWRGR�GHJUDILWD�SDUD�+&O�����PRO/�� H�kQRGR�GH�SODWLQD�H�FDWRGR�GH�JUDILWD�SDUD�R�+�62� ���PRO/���� 'HQVLGDGH� GH� FRUUHQWH� ����P$FP���� GXUDQWH� R� WHPSR� GH� �� D� ���PLQXWRV�DSyV�R�TXH�D�FpOXOD�HUD�DEHUWD�DLQGD�FRP�D�IRQWH�GH�FRUUHQWH�OLJDGD��H�RV�HOHWURGRVUHPRYLGRV�� 2� FDWRGR� IRL� HQWmR� WUDQVIHULGR� SDUD� XP� EpFKHU� H� WUDWDGR� FRP� +&OFRQFHQWUDGR�SRU���PLQXWRV�GH�PRGR�D�UHPRYHU�TXDOTXHU�GHSyVLWR��(P�VHJXLGD��HUDODYDGR�FRP�iJXD�WUL�GHVWLODGD��iOFRRO�H�FRORFDGR�SDUD�VHFDU��8PD�DOtTXRWD�GH�����P/GD�VROXomR�HOHWUROLVDGD�HUD� UHWLUDGD��DR� WpUPLQR�GH�FDGD�HOHWUyOLVH�� WUDQVIHULGD�SDUDXP�EDOmR�YROXPpWULFR�GH����P/�H�DIHULGR�FRP�+&O�����PRO/�� RX�+�62� ����PRO/���GH� PRGR� D� VH� GHWHUPLQDU�� SRU� GLIHUHQoD�� D� TXDQWLGDGH� GH� XUkQLR� GHSRVLWDGR� QRFDWRGR�



��

�������� $omR�GD�FRUUHQWH�HP�IXQomR�GR�WHPSR
$PRVWUDV�FRP�FHUFD�GH����PJ�GH�SHFKEOHQGD�IRUDP�SHVDGDV�H�VXEPHWLGDV�DHOHWUR�R[LGDomR�QDV�VHJXLQWHV�FRQGLo}HV��GHQVLGDGH�GH�FRUUHQWH�������������H����P$FP����WHPSR�GH���D����PLQXWRV��FRP�FROHWD�GH�DPRVWUD�HP�LQWHUYDORV�GH���PLQXWR�WHPSHUDWXUD�GH� ��� �&�� DJLWDomR�GH� ���� USP�� kQRGR�H� FDWRGR�GH� JUDILWD� H�+&O� ���PRO/�� FRPR�HOHWUyOLWR��$V�HPXOV}HV�UHVWDQWHV�IRUDP�ILOWUDGDV�HP�ILOWUR�GH�������P��2VFULVWDLV� UHWLGRV� IRUDP� ODYDGRV� FRP� iJXD� WUL�GHVWLODGD�� VHQGR� HQWmR� OHYDGRV� DRPLFURVFySLR�RQGH�WLYHUDP�VHXV�JUmRV�IRWRJUDIDGRV�H��HP�VHJXLGD�VXEPHWLGRV�D�XPDDQiOLVH�SRU�IOXRUHVFrQFLD�GH�UDLRV�;�
�������� ,QIOXrQFLD�GD�GHQVLGDGH�GD�VXVSHQVmR�GR�SDUWLFXODGR�GD�DPRVWUD

QR�SURFHVVR�GH�H[WUDomR�GR�XUkQLR
&LQFR�DPRVWUDV�GH�SHFKEOHQGD�FRP�DV�VHJXLQWHV�PDVVDV��������������������������� H� ������ PJ�� IRUDP� VXEPHWLGDV� D� HOHWUR�R[LGDomR� QDV� VHJXLQWHV� FRQGLo}HV�GHQVLGDGH�GH�FRUUHQWH�GH�����P$FP�� SRU����PLQXWRV��FRP�FROHWD�GH�DPRVWUD�DSyVHVWH�WHPSR��$�WHPSHUDWXUD�GH����&���DJLWDomR�GH�����USP��kQRGR�H�FDWRGR�GH�JUDILWDH������P/�+&O�����PRO/�� FRPR�HOHWUyOLWR�
�������� ,QIOXrQFLD�GD�WHPSHUDWXUD�QR�SURFHVVR�GH�H[WUDomR
2�HIHLWR�GD�DomR�GD�WHPSHUDWXUD���������H ����&��IRL�HVWXGDGR�HP�DPRVWUDVFRP�FHUFD�GH������PJ�GH�SHFKEOHQGD��VXEPHWLGDV�D�HOHWUR�R[LGDomR�QDV�VHJXLQWHVFRQGLo}HV��GHQVLGDGH�GH�FRUUHQWH���H�����P$FP���� WHPSR�GH���D ���PLQXWRV��FRPFROHWD�GH�DPRVWUD�D�FDGD���PLQXWR��DJLWDomR�GH�����USP��kQRGR�H�FDWRGR�GH�JUDILWD�H+&O�����PRO/�� FRPR�HOHWUyOLWR�



��
�������� $YDOLDomR�GD� UHSURGXWLELOLGDGH�GD� OL[LYLDomR�iFLGD�QD� H[WUDomR� GH

XUkQLR�HP�IXQomR�GR�WHPSR
7UrV� DPRVWUDV�� FRP� FHUFD� GH� ��� PJ� GH� SHFKEOHQGD�� IRUDP� SHVDGDV� HVXEPHWLGDV�D�OL[LYLDomR�iFLGD�QDV�VHJXLQWHV�FRQGLo}HV��WHPSR�GH�OL[LYLDomR�GH���D���PLQXWRV��FRP�FROHWD�GH�DPRVWUD�D�FDGD���PLQXWR��WHPSHUDWXUD�GH�����&��DJLWDomR�GH����USP�HP�+&O�����PRO/���
�������� $YDOLDomR� GD� UHSURGXWLELOLGDGH� GD� OL[LYLDomR� HOHWUR�R[LGDWLYD� QD

H[WUDomR�GH�XUkQLR�HP�IXQomR�GR�WHPSR
7UrV� DPRVWUDV�� FRP� FHUFD� GH� ��� PJ� GH� SHFKEOHQGD� IRUDP� SHVDGDV� H�VXEPHWLGDV�D�HOHWUR�R[LGDomR�QDV�VHJXLQWHV�FRQGLo}HV��GHQVLGDGH�GH�FRUUHQWH����P$FP����WHPSR�GH�HOHWUyOLVH���D����PLQXWRV��FRP�FROHWD�GH�DPRVWUD�D�FDGD���PLQXWR�WHPSHUDWXUD�GH� ��� �&�� DJLWDomR�GH� ���� USP�� kQRGR�H� FDWRGR�GH� JUDILWD� H�+&O� ���PRO/���FRPR�HOHWUyOLWR�
�������� $YDOLDomR� GD� DomR� GR� DJHQWH� R[LGDQWH� HP� IXQomR� GR� WHPSR� QD

H[WUDomR�GH�XUkQLR�HP�SHFKEOHQGD
2� HIHLWR� GD� DomR� GD� FRQFHQWUDomR� GR� DJHQWH� R[LGDQWH� IRL� HVWXGDGR� HPDPRVWUDV� FRP� FHUFD� GH� ���PJ� GH� SHFKEOHQGD�� VXEPHWLGDV� D� HOHWUR�R[LGDomR� QDVVHJXLQWHV�FRQGLo}HV��GHQVLGDGH�GH�FRUUHQWH�����P$FP���� WHPSR�GH�HOHWUyOLVH�GH��PLQXWR�UHJXODGR�SHOR�WHPSRUL]DGRU��)LJXUD�������WHPSR�GH�FROHWD�GDV�DPRVWUDV�GH��D� ��� PLQXWRV�� FRP� FROHWD� GH� DPRVWUD� D� FDGD� �� PLQXWR�� WHPSHUDWXUD� GH� ��� �&�DJLWDomR�GH�����USP��kQRGR�H�FDWRGR�GH�JUDILWD�H�+&O�����PRO/���FRPR�HOHWUyOLWR�



��
�������� $YDOLDomR� GD� DomR� GD� FRQFHQWUDomR� H� GR WLSR� GH� HOHWUyOLWR� QR

SURFHVVR�HOHWUR�R[LGDWLYR�GH�H[WUDomR�GH�XUkQLR�HP�SHFKEOHQGD
(PSUHJRX�VH�QHVWH�HVWXGR�VROXo}HV�����PRO�/�H�����PRO�/�GH�+&O������PRO�/�H����PRO/���GH�+�62����������H ����P�Y�GH�1D&O�HP�PHLR�GH�+&O�����PRO/��������P�YGH�1D&O�HP�PHLR�GH�+�62� ����PRO/����FRPR�HOHWUyOLWR�HP�DPRVWUDV�FRP�FHUFD�GH���PJ� GH� SHFKEOHQGD�� TXH� IRUDP� VXEPHWLGDV� D� HOHWUR�R[LGDomR� QDV� VHJXLQWHVFRQGLo}HV�� GHQVLGDGH�GH� FRUUHQWH��� H�����P$FP���� WHPSR� GH� HOHWUyOLVH� GH� �� D ��PLQXWRV��FRP�FROHWD�GH�DPRVWUD�D�FDGD���PLQXWR��WHPSHUDWXUD�GH�����&��DJLWDomR�GH����USP��kQRGR�H�FDWRGR�GH�JUDILWD�SDUD�R�+&O�H�kQRGR�GH�SODWLQD�H�FDWRGR�GH�JUDILWDSDUD�R�+�62��
��������� $YDOLDomR� GD� H[WUDomR� GR� XUkQLR� SHOR� PpWRGR� HOHWUR�R[LGDWLYR�

HPSUHJDQGR�FXUYD�GH�DGLomR�GH�SDGUmR�H�D &pOXOD�,
7UrV� DPRVWUDV� FRP� FHUFD� GH� ��� PJ� GH� SHFKEOHQGD� �3��� 3�� H� 3��� IRUDPSHVDGDV� H� VXEPHWLGDV� D� HOHWUR�R[LGDomR� QDV� VHJXLQWHV� FRQGLo}HV�� GHQVLGDGH� GHFRUUHQWH�����P$FP���� WHPSR�GH���PLQXWR�� WHPSHUDWXUD�GH� ��� �&�� DJLWDomR�GH� ���USP��kQRGR�H�FDWRGR�GH�JUDILWD� H� VROXomR�GH�1D&O�D����P�Y�HP�PHLR�GH�+&O����PRO/��� FRPR� HOHWUyOLWR�� (P� VHJXLGD� D� VROXomR� IRL� UHPRYLGD� GD� FpOXOD� H� ILOWUDGD� HPILOWUR�GH�������P��7RPDUDP�VH�DOtTXRWDV�DSURSULDGDV�GHVWDV�VROXo}HV�H�GH�VROXomRSDGUmR�GH����PJ/�� GH�XUkQLR�DIHULQGR�VH�D�YROXPH�FRP�+&O�����PRO/�� HP�EDO}HVYROXPpWULFRV�GH����P/��GH�PRGR�D� VH� FRQVWUXLU�XPD�FXUYD�GH�DGLomR�SDGUmR�SDUDFDGD� DPRVWUD�� 2V� UHVXOWDGRV� IRUDP� HQWmR� FRPSDUDGRV� FRP� RV� REWLGRV� FRP� XPDFXUYD�DQDOtWLFD�SDUD�XUkQLR��GH�����D�����PJ/����H�SRU�,&3�06�
��������� $YDOLDomR�GD�FDSDFLGDGH�GH�H[WUDomR�HQWUH�D�&pOXOD�,�H�D�&pOXOD�,,
6HLV�DPRVWUDV�GH�SHFKEOHQGD��3����WUrV�FRP�FHUFD�GH����PJ��SDUD�D�&pOXOD�,�H�RXWUDV�WUrV�FRP�FHUFD�GH����PJ��SDUD�D�&pOXOD�,,��IRUDP�SHVDGDV�H�VXEPHWLGDV�DHOHWUR�R[LGDomR��QDV�VHJXLQWHV�FRQGLo}HV��GHQVLGDGH�GH�FRUUHQWH�GH�����P$FP�� SRU



��
��PLQXWR��WHPSHUDWXUD�DPELHQWH�GH�����&��DJLWDomR�GH�����USP�H�FRPR�HOHWUyOLWR�+&O���� PRO/���� FRP� YROXPHV� GH� ����� P/� H� ����� P/� SDUD� DV� &pOXOD� ,� H� ,,�UHVSHFWLYDPHQWH��'HSRLV�GH�WUDQVFRUULGR�R�WHPSR�GH�HOHWUyOLVH��DOtTXRWDV�DSURSULDGDVGHVWDV�GXDV�VROXo}HV�IRUDP�WRPDGDV�H�GLOXtGDV�HP�EDOmR�YROXPpWULFR�GH����P/��$VVROXo}HV�REWLGDV�WLYHUDP�R�WHRU�GH�XUkQLR�GHWHUPLQDGR��SRU�LQMHomR�HP�IOX[R��FRQWUDXPD�FXUYD�DQDOtWLFD�GH�XUkQLR��GHWHUPLQDQGR�VH�DVVLP�D�HILFLrQFLD�GD�H[WUDomR�HPDPEDV�DV�FpOXODV�

��������� ([WUDomR� H� UHFXSHUDomR� GH� XUkQLR� SHOR� PpWRGR� HOHWUR�R[LGDWLYR�
HPSUHJDQGR�FXUYD�GH�DGLomR�GH�SDGUmR�H�&pOXOD�,,

3DUD�HVWH�HVWXGR�GR�SURFHVVR�HOHWUR�R[LGDWLYR�HPSUHJRX�VH�D�&pOXOD�,,��)LJXUD������ VHP� R� VLVWHPD� SDUD� FROHWD� HP� OLQKD�� $PRVWUDV� FRP� FHUFD� GH� ��� PJ� GHSHFKEOHQGD� IRUDP� SHVDGDV� H�� VXEPHWLGDV� D� HOHWUR�R[LGDomR� QDV� VHJXLQWHVFRQGLo}HV��GHQVLGDGH�GH�FRUUHQWH�GH�����P$FP����WHPSR�GH�HOHWUyOLVH�GH���PLQXWR�WHPSHUDWXUD�GH���� �&�� FRUUHQWH� GH� JiV� QLWURJrQLR� FRP�XPD� YD]mR�GH����P/PLQ���GXUDQWH�WRGR�R�SURFHVVR�GH�PRGR�D�FULDU�XPD�DWPRVIHUD�LQHUWH��DJLWDomR�GH�����USP�kQRGR�H�FDWRGR�GH�JUDILWD�H������P/�GH�FRP�1D&O�D����P�Y�HP�PHLR�GH�+&O����PRO/��� FRPR� HOHWUyOLWR�� (P� VHJXLGD� D� VROXomR� IRL� UHPRYLGD� GD� FpOXOD� H� ILOWUDGD� HPILOWUR�GH�������P��7RPDUDP�VH�DOtTXRWDV�DSURSULDGDV�GHVWDV�VROXo}HV�H�GH�VROXomRSDGUmR�GH� ��PJ�/� GH� XUkQLR� H�� DIHULX�VH� D� YROXPH� FRP�+&O� ����PRO/��� HP� EDO}HVYROXPpWULFRV� GH� ���P/�� GH� IRUPD� D� REWHU� FXUYDV� GH� DGLomR� GH� SDGUmR� SDUD� FDGDDPRVWUD�H�FRPSDUDU�FRP�RV�YDORUHV�REWLGRV�HP����������
2V� UHVtGXRV� VyOLGRV� IRUDP� ODYDGRV� FRP� iJXD� WUL�GHVWLODGD�� WUDQVIHULGRV� FRPFXLGDGR�SDUD�EHFKHU�GH�WHIORQ�H�VROXELOL]DGRV�FRQIRUPH�D�PHWRGRORJLD�GH�GLVVROXomRHPSUHJDGD� QR� LWHP� ������� 2V� VDLV� REWLGRV� IRUDP� HQWmR� WUDQVIHULGRV� SDUD� EDO}HVYROXPpWULFRV� GH� ����� P/� H� DIHULGRV� D� YROXPH� FRP� +&O� ���� PRO/���� 7RPDUDP�VHDOtTXRWDV�DSURSULDGDV�GHVWDV�VROXo}HV�H�GH�VROXomR�SDGUmR�GH�����PJ/�� GH�XUkQLR�DIHULQGR�VH�D�YROXPH�FRP�+&O�����PRO/���HP�EDO}HV�YROXPpWULFRV�GH���P/��GH�PRGRD�VH�FRQVWUXLU�FXUYDV�GH�DGLomR�GH�SDGUmR�SDUD�FDGD�DPRVWUD�
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��������� ([WUDomR� H�GHWHUPLQDomR�HP� OLQKD�GH� XUkQLR� SHOR�PpWRGR� HOHWUR�

R[LGDWLYR��HPSUHJDQGR�FXUYD�GH�DGLomR�GH�SDGUmR�H�&pOXOD�,,
3DUD� HVWH� HVWXGR� HPSUHJRX�VH� D�PRQWDJHP�GD� )LJXUD� ����� FRQVWLWXtGD� SHOD&pOXOD� ,,� �)LJXUD� ������ H� R VLVWHPD� GH� IOX[R� PRGLILFDGR� TXH� IRL� HPSUHJDGR� QDVDQiOLVHV� GDV� DPRVWUDV� �)LJXUD� ����� FRP� RV� PHVPRV� SDUkPHWURV� XVDGRV� QR� LWHP���������6HQGR�D�QRYD�PRQWDJHP�FRPSRVWD�SRU��XPD�YiOYXOD�FRPXWDGRUD�GH����YLDV�XP�LQMHWRU�SDUD�VHULQJD�GHVFDUWiYHO��GXDV�DOoDV�GH�DPRVWUDJHP�GH������/�FDGD��GRLVPLVWXUDGRUHV� WLSR�<� LQYHUWLGR�� GRLV� UHDWRUHV� WLSR�6WLWFKHG�� FRP� WXERV�GH�����H� ���PP�GH�FRPSULPHQWR�H��XPD�FROXQD�GH�UHGXomR�GH����PP��$�ERPED�SHULVWiOWLFD�IRLPRQWDGD�FRP�TXDWUR�WXERV�GH�7\JRQ��7UrV�FRP�GLkPHWUR�LQWHUQR�GH���PP��VHQGR�XPSDUD�R�UHDJHQWH��YD]mR�GH�����P/PLQ����H�GRLV�SDUD�RV�FDUUHJDGRUHV��YD]mR�GH����P/PLQ����� H� SDUD� R� FROHWRU� GH� DPRVWUD� GD� FpOXOD� �YD]mR� GH� �� P/PLQ���� XP� FRPGLkPHWUR�LQWHUQR�GH������PP��6HQGR�D�ERPED�DMXVWDGD�SDUD�XPD�YHORFLGDGH�GH���USP�
$PRVWUDV� FRP� FHUFD� GH� �� H ���PJ� GH�SHFKEOHQGD� FRP� WHRUHV� GH�8�2� GH��������H���������UHVSHFWLYDPHQWH��IRUDP�SHVDGDV�H��VXEPHWLGDV�D�HOHWUR�R[LGDomRQDV� VHJXLQWHV� FRQGLo}HV�� GHQVLGDGH� GH� FRUUHQWH� ���� P$FP���� SHOR� WHPSR� GH� �PLQXWR�� WHPSHUDWXUD� DPELHQWH� GH� FHUFD� GH� ��� �&�� FRUUHQWH� GH� JiV� QLWURJrQLR� ���P/PLQ�����DJLWDomR�GH�����USP��kQRGR�H�FDWRGR�GH�JUDILWD�H������P/�GH�VROXomR�GH1D&O�D����P�Y��HP�PHLR�GH�+&O�����PRO/�� FRPR�HOHWUyOLWR�
)RUDP� HPSUHJDGDV� VROXo}HV� SDGUmR� GH� XUkQLR� GH� ����� ���� H� ���� PJ/�� QDREWHQomR�GDV�FXUYDV�GH�DGLomR�GH�SDGUmR�
2� VHJXLQWH� SURFHGLPHQWR� IRL� XWLOL]DGR� QR� HVWXGR�� D� PDVVD� GR� PLQpULR�SUHYLDPHQWH�SHVDGD��IRL�FRORFDGD�QD�FpOXOD�FRP������P/�GR�HOHWUyOLWR��1D&O�����HPPHLR�GH�+&O�����PRO/�����TXH�DSyV�VHU� ODFUDGD��IH]�VH�SDVVDU�XPD�FRUUHQWH�GH�JiVQLWURJrQLR� ���� P/PLQ���� GXUDQWH� WRGR� R� SURFHVVR� GH� PRGR� D� UHPRYHU� RV� JDVHVUHVLGXDLV� SDUD� XPD� DUPDGLOKD� GH� 1D2+�� /LJRX�VH� HQWmR�� D� ERPED� SHULVWiOWLFD�� DDJLWDomR� H� R� WHPSRUL]DGRU� �FRP� D� IRQWH� Mi� SUHYLDPHQWH� UHJXODGD��� LQLFLDQGR�VH� DFRQWDJHP�GH� WHPSR��3DVVDGR���PLQXWR��R� WHPSRUL]DGRU� LQWHUURPSLD�D� DOLPHQWDomRGD� IRQWH� H� HVSHUDYD�VH� SRU� PDLV� �� PLQXWR� �GH� PRGR� D� HOLPLQDUHP�VH� RV� JDVHVUHWLGRV�QD�VROXomR���ILFDGR�D�DPRVWUD�SURQWD�SDUD�D�GHWHUPLQDomR�GH�XUkQLR�
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$�YiOYXOD�FRPXWDGRUD�HUD�HQWmR�DFLRQDGD�R�TXH�SHUPLWLD�TXH�VH�LQMHWDVVH�GHPRGR�VLPXOWkQHR�D�DPRVWUD�H�R�SDGUmR��SDUD�D�FRQVWUXomR�GD�FXUYD�GH�DGLomR�GHSDGUmR�� $R� VDtUHP� GD� YiOYXOD�� D� DPRVWUD� H� R� SDGUmR� HUDP� PLVWXUDGRV�� IRUPDQGRXPD�VROXomR�KRPRJrQHD�TXH�IRL�HQWmR�UHGX]LGD��H�PLVWXUDGD�FRP�R�UHDJHQWH��TXHDSyV�SDVVDU� SHOR� UHDWRU� HUD� HQYLDGD� SDUD� VHU�PHGLGD� QD� FpOXOD� GH� IOX[R�� 3DUD� VHHYLWDU�GLOXLo}HV�VXFHVVLYDV�GD�DPRVWUD�DR�VH� UHWRUQDU�D�YiOYXOD�FRPXWDGRUD�SDUD�DSUy[LPD�PHGLGD�SHOD�VROXomR�FDUUHJDGRUD�FRQWLGD�QD�DOoD�GH�DPRVWUDJHP��D�YiOYXOD9�� �)LJXUD� ����� HUD� DFLRQDGD� SDUD� R� UHMHLWR� H�� HP� VHJXLGD� D� YiOYXOD� FRPXWDGRUD�$JXDUGDYD�VH�SRU����VHJXQGRV�H�HQWmR�VH�UHWRUQDYD�j�YiOYXOD�9��D�SRVLomR�LQLFLDO�LQMHWDYD�VH�R�SDGUmR�QD�DOoD�GH�DPRVWUDJHP�GR�SDGUmR�QD�FRQFHQWUDomR�DSURSULDGD�ILFDQGR�R�VLVWHPD�SURQWR�SDUD�D�SUy[LPD�PHGLGD�
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2�HVWXGR�DTXL�DSUHVHQWDGR�FRPSUHHQGHX���HWDSDV�
L�� DYDOLDomR�GR�HVSHFWUR�GH� DEVRUomR� GR�$UVHQD]R� ,,,�� VHXV� FRPSOH[RV� FRP8�9,���8�,9���7K�,9���=U�,9���7L�,,,���)H�,,��H�)H�,,,��H�R�HIHLWR�GD�DFLGH]�
LL�� HVWXGR� H� LPSOHPHQWDomR� GR� VLVWHPD� GH� DQiOLVH� SRU� LQMHomR� HP� IOX[RHPSUHJDQGR� HVSHFWURIRWRPHWULD� 89�9LVtYHO� FRP� $UVHQD]R� ,,,� QD� GHWHUPLQDomR� GHXUkQLR�
LLL��DYDOLDomR�GRV�LQWHUIHUHQWHV�
LY��YDOLGDomR�GR�VLVWHPD�GH�DQiOLVH�SRU�LQMHomR�HP�IOX[R�SDUD�D�GHWHUPLQDomRGH�XUkQLR�
Y�� (VWXGR� GD� WpFQLFD� GH� OL[LYLDomR� HOHWUR�R[LGDWLYD� SDUD� D� GHWHUPLQDomR� GHXUkQLR�HP�DPRVWUDV�GH�SHFKEOHQGD�
YL�� HVWXGR�GD� YLDELOLGDGH�GR�XVR� FRQMXJDGR�GD� WpFQLFD� GH� GLVVROXomR�HOHWUR�R[LGDWLYD�FRP�D�GHWHUPLQDomR�GR�XUkQLR�HP�OLQKD�
��� (63(&7526�'(�$%625d­2
$�)LJXUD�����PRVWUD�RV�SHUILV�REWLGRV�GRV�HVSHFWURV�GH�DEVRUomR�GR�$UVHQD]R,,,��LWHP���������GRV��FRPSOH[RV��$UVHQD]R�,,,�8�9,��H�$UVHQD]R�,,,�8�,9���HP�PHLR�GH+&O�����PRO/����QR� LQWHUYDOR�GH�FRPSULPHQWRV�GH�RQGD�GH�����D�����QP��3RGH�VH
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REVHUYDU� TXH� D� UHJLmR� GH� Pi[LPR� GH� DEVRUomR� SDUD� R� $UVHQD]R� ,,,� HVWiFRPSUHHQGLGD�HQWUH�����H�����QP��HQTXDQWR�TXH�SDUD�RV�FRPSOH[R�GH�$UVHQD]R�,,,�8�9,�� �)LJXUD������H�$UVHQD]R�,,,�8�,9�� �)LJXUD������HVWmR�HQWUH�����H�����QP�� ,VWRSHUPLWH� TXH� EDL[RV� OLPLWHV� GH� GHWHFomR� SRVVDP� VHU� DOFDQoDGRV�� XPD� YH]� TXH� REUDQFR�H�RV�FRPSOH[RV� IRUPDGRV�DSUHVHQWDP�UHJL}HV�GH�Pi[LPRV�GH�DEVRUYkQFLDEHP�GLVWLQWRV�HQWUH�VL��FRP�FRQWULEXLomR�PXLWR�SHTXHQD�GR�$UVHQD]R�,,,�QDV�PHGLGDV�

8P�H[DPH�PDLV�GHWDOKDGR�GRV�SHUILV�REWLGRV�SDUD�RV�FRPSOH[RV�GH�$UVHQD]R,,,�8�9,��H�$UVHQD]R�,,,�8�,9��HQWUH�����H�����QP��)LJXUDV�����H�������DSRQWD�DLQGDSDUD�XPD�GLVWLQomR�HQWUH�Pi[LPRV�GH�DEVRUomR�SDUD�DPERV��8�9,��HP�����QP�H�R8�,9��HP�����QP���8P�HVSHFWUR�GH�DEVRUomR�SDUFLDO� �HQWUH�����D�����QP���REWLGRSRVWHULRUPHQWH�QR�HVSHFWURIRW{PHWUR�*%&�89�9,6����$��TXH�IRL�XWLOL]DGR�QR�VLVWHPDGH�DQiOLVH�SRU� LQMHomR�HP�IOX[R��HVWDEHOHFHX�R�Pi[LPR�SDUD�R�FRPSOH[R�$UVHQD]R,,,�8�,9��HP�����QP��TXH�IRL�HVFROKLGR�SDUD�GHWHUPLQDo}HV�SRVWHULRUHV�

)LJXUD����� (VSHFWURV�GH�DEVRUomR�GH�VROXo}HV�����[����� PRO/�� GH�$UVHQD]R�,,,�HP�PHLR�GH+&O�����PRO/�� FRQWUD�+&O�����PRO/�� H�GRV�FRPSOH[RV��$UVHQD]R�,,,�8�9,��H�$UVHQD]R�,,,�8�,9��HPPHLR�GH�+&O�����PRO/�� FRQWUD�$UVHQD]R�,,,�����[����� PRO/�� HP�PHLR�GH�+&O�����PRO/����)RUDPXWLOL]DGRV�XP�(VSHFWURIRW{PHWUR�*%&�89�9,6������XPD�FpOXOD�FRP�FDPLQKR�ySWLFR�GH��� PP�HVROXomR�FRP���PJ/�� GH�XUkQLR�
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8PD�DYDOLDomR�TXDQWR�D�HVWDELOLGDGH�GR�FRPSOH[R�IRUPDGR�HQWUH�$UVHQD]R�,,,H�8�,9���PRVWURX�VHUHP�QHFHVViULDV�FHUFD�GH���KRUDV�SDUD�TXH�R�FRPSOH[R�IRUPDGRFRPHFH�D�VHU�GHJUDGDGR�
8PD�GLVWLQomR�HQWUH�RV�FRPSOH[RV�GH�$UVHQD]R�,,,�8�9,��H�$UVHQD]R�,,,�8�,9�WDPEpP� p� SRVVtYHO�� FRPR� SRGH� VHU� YLVWR� QD� )LJXUD� ����� 3RGH�VH� YHU� TXH� DLQWHQVLGDGH�GR�VLQDO�GH�DEVRUYkQFLD�GR�FRPSOH[R�GH�$UVHQD]R�,,,�FRP�8�9,��p�PXLWRLQIHULRU�DR�GR�8�,9���SUDWLFDPHQWH�GHVSUH]tYHO��QD�IDL[D�GH�DFLGH]�WHVWDGD��3RUWDQWR�R�PpWRGR�SDUD�D�GHWHUPLQDomR�GH�XUkQLR�FRP�$UVHQD]R�,,,��HP�PHLR�iFLGR��p�PXLWRPDLV� VHQVtYHO� SDUD� R� 8�,9�� GR� TXH� SDUD� R� 8�9,�� �6$99,1�� ������� VHQGR� PDLVFRQYHQLHQWH�jV� FRQGLo}HV�GH�DFLGH]�QHFHVViULDV�DR�SURFHVVR�GH�HOHWUR�GLVVROXomRGHVHQYROYLGR�

)LJXUD����� (VSHFWUR� � GH� DEVRUomR� GR� FRPSOH[R� $UVHQD]R� ,,,�8�9,�� HP� PHLR� GH� +&O� � ���PRO/�� FRQWUD� VROXomR� ���� [� ���� PRO/�� GH� $UVHQD]R� ,,,� HP� PHLR� GH� +&O� ���� PRO/���� )RUDPXWLOL]DGRV�XP�(VSHFWURIRW{PHWUR�*%&�89�9,6������XPD�FpOXOD�FRP�FDPLQKR�ySWLFR�GH��� PP�HVROXomR�FRP���PJ/�� GH�XUkQLR�
2V� SHUILV� GRV� HVSHFWURV� GH� DEVRUomR� GRV� FRPSOH[RV� =U�,9��� 7K�,9��� 7L�,,,��)H�,,,��H�)H�,,��FRP�R�$UVHQD]R�,,,�WDPEpP�IRUDP�REWLGRV��VRE�DV�PHVPDV�FRQGLo}HV�)LJXUD�������GH�PRGR�D�DYDOLDU�SRVVtYHLV�LQWHUIHUrQFLDV��2V�FRPSOH[RV�FRP�7K�,9��H
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=U�,9��DSUHVHQWDUDP�XPD�IDL[D�GH�DEVRUomR�H�GH�Pi[LPRV�GH�FRPSULPHQWR�GH�RQGD�SUDWLFDPHQWH�GH�PHVPD�DPSOLWXGH�H�YDORU�GD�REWLGD�SDUD�R�FRPSOH[R�$UVHQD]R�,,,�8�,9���(QTXDQWR�TXH�RV�FRPSOH[RV�FRP�7L�,,,���)H�,,��H�)H�,,,,��SDUHFHP�QmR�LQWHUIHULUGH�PRGR�VLJQLILFDWLYR�QD�PHVPD�UHJLmR�GR�HVSHFWUR�

)LJXUD����� (VSHFWUR� GH� DEVRUomR� GRV� FRPSOH[RV�� $UVHQD]R� ,,,�7K�9,��� $UVHQD]R� ,,,�=U�,9��$UVHQD]R� ,,,�7L�,,,��� $UVHQD]R� ,,,�)H�,,,�� H� $UVHQD]R� ,,,�)H�,,�� HP�PHLR� GH� +&O� ����PRO/�� FRQWUDVROXomR� �� [� ���� PRO/�� GH� $UVHQD]R� ,,,� HP� PHLR� GH� +&O� ���� PRO/���� )RUDP� XWLOL]DGRV� XP(VSHFWURIRW{PHWUR�*%&�89�9,6������XPD�FpOXOD�FRP�FDPLQKR�ySWLFR�GH����PP�H�VROXo}HV�FRP��PJ/�� GH�FDGD�DQDOLWR�
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2�$UVHQD]R� ,,,� p� XP� UHDJHQWH� QmR� HVSHFtILFR� SDUD� XUkQLR�� SRUpP�� XPD� DOWDVHOHWLYLGDGH� SRGH� VHU� DOFDQoDGD� SDUD� R� 8�,9�� HP� PHLR� IRUWHPHQWH� iFLGR�� RQGHDSHQDV�R�WyULR�H�]LUF{QLR�UHDJHP�FRP�R�$UVHQD]R�,,,��3$/(,��������S�������6HJXQGRGDGRV� GD� OLWHUDWXUD� D�PHOKRU� � FRQFHQWUDomR� SDUD� R� HPSUHJR� GR�8�,9�� p� GH� +&O� �PRO/�� �6$99,1�������� SRUpP� D� DSOLFDomR� GH� WDO� FRQFHQWUDomR� SRGH� WRUQDUFRPSOLFDGD� D� VXD� XWLOL]DomR� QR� VLVWHPD� GH� DQiOLVH� SRU� LQMHomR� HP� IOX[R� SURSRVWR�8PD�YH]�TXH�HP�FRQFHQWUDo}HV�VXSHULRUHV�D�����PRO/����FRPHoD�D�RFRUUHU�OLEHUDomRGH� JiV� KLGURJrQLR�� TXDQGR� R� iFLGR� HQWUD� HP� FRQWDWR� FRP� R� FKXPER� XWLOL]DGR� QDFROXQD� GH� UHGXomR�GR� VLVWHPD� GH� DQiOLVH� SRU� LQMHomR� HP� IOX[R� �)LJXUD� ���� H� ,WHP��������2�JiV��XPD�YH]� IRUPDGR��VHUi�DUUDVWDGR��SDUD�D�FpOXOD�GH� IOX[R� WRUQDQGR�RVLQDO�RVFLODQWH��H�SUHMXGLFDQGR�DV�PHGLGDV��$VVLP�VHQGR��RSWRX�VH�SRU�WUDEDOKDU�FRPXPD�FRQFHQWUDomR�GH�����PRO/���
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&RQFHQWUDomR�GH�+&O��PRO/���
)LJXUD����� (IHLWR�GD�DFLGH]�QD�LQWHQVLGDGH�GR�VLQDO�GH� DEVRUYkQFLD�GR�FRPSOH[R�$UVHQD]R,,,�8�,9���&RQFHQWUDomR�GH�XUkQLR�����PJ/�� H�GH�$UVHQD]R�,,,�����[����� PRO/����)RUDP�XWLOL]DGRVXP�(VSHFWURIRW{PHWUR�*%&�89�9,6�����HP����� QP�H�XPD�FpOXOD� FRP�FDPLQKR�ySWLFR�GH���PP�
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��� $9$/,$d­2� '2� 6,67(0$� '(� $1È/,6(� 325� ,1-(d­2� (0

)/8;2
$�PRQWDJHP�GR� VLVWHPD�GH�DQiOLVH�SRU� LQMHomR�HP� IOX[R� WHYH�FRPR�EDVH�RWUDEDOKR� GH� 3pUH]� 3DYyQ� HW� DO �������� FRQIRUPH� HVTXHPD� GD� )LJXUD� ���� H�LQIRUPDo}HV� FRPSOHPHQWDUHV� IRUQHFLGDV� SRU� RXWURV� DXWRUHV� �3$/(,�� ������ S�����6$99,1�� ������ &22.(�HW� DO��� �������0RGLILFDo}HV� VHQVtYHLV� IRUDP� UHDOL]DGDV� QDPHWRGRORJLD�LQLFLDOPHQWH�SURSRVWD�SRU�3pUH]�3DYyQ�HW�DO �������GH�PRGR�D�WRUQi�ODPDLV� HILFLHQWH� H� HFRQ{PLFD�� 8PD� PXGDQoD� LQLFLDO� IRL� R� HPSUHJR� GD� VROXomR� GH$UVHQD]R� ,,,��VHP�D�DGLomR�GH�7ULWRQ�;������2V�DXWRUHV�PHQFLRQDUDP�TXH� IL]HUDPXVR�GH� WDO� H[SHGLHQWH�SRU� VHU�R�$UVHQD]R� ,,,� SRXFR�VRO~YHO� HP�iFLGR�FRQFHQWUDGR�$SHVDU�GH�KDYHU� WDO�PHQomR�FRP� UHODomR�D�VROXELOLGDGH�GR�$UVHQD]R� ,,,� �8(12�HWDO���������S�������3DOHL��������S������H�6DYYLQ��������QmR�IL]HUDP�QHQKXPD�FLWDomR�DHVVH� UHVSHLWR��&RQVLGHUDQGR�R� WUDEDOKR�H� FXLGDGRV�QHFHVViULRV�SDUD�R�SUHSDUR�GDVROXomR��RSWRX�VH�SHOD�QmR�DGLomR�GH�7ULWRQ�;������2�$UVHQD]R�,,,�GHPRQVWURX�VHUVRO~YHO�HP�+&O�����PRO/���HVSHFLDOPHQWH�TXDQGR�WUDWDGR�SRU�XOWUD�VRP�SRU�FHUFD�GH��� VHJXQGRV�� 2V� HVWXGRV� D� VHJXLU�� VHJXHP� D� FRQILJXUDomR� SDUD� R� VLVWHPD� GHDQiOLVH� SRU� LQMHomR� HP� IOX[R� Mi� GHVFULWD� QRV� LWHQV� ���� H� ������� HVTXHPDWL]DGRFRQIRUPH�D�)LJXUD�����
����� (VWXGR�GD�YD]mR�GH�$UVHQD]R�,,,
8PD� YH]� TXH� R� $UVHQD]R� ,,,� p� XP� UHDJHQWH� FDUR� H� Wy[LFR� p� GHVHMiYHOHVWDEHOHFHU�FRQGLo}HV�SDUD�PLQLPL]DU�FXVWRV�H�JHUDomR�GH�UHMHLWRV��$OpP�p�FODUR�GHVH� REWHU� PDLRU� VHQVLELOLGDGH�� $� )LJXUD� ���� DSUHVHQWD� D� YDULDomR� GR� VLQDO� GHDEVRUYkQFLD�HP�IXQomR�GD�YD]mR�GH�$UVHQD]R�,,,�
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9D]mR�GH�$UVHQD]R�,,,��P/PLQ���
)LJXUD����� 9DULDomR�GR�VLQDO�GH�DEVRUYkQFLD�GR�FRPSOH[R�$UVHQD]R�,,,�8�,9��HP�IXQomR�GDYD]mR�GR�$UVHQD]R�,,,�

2�SHUILO� GD�)LJXUD�����PRVWUD�TXH�D�PDLRU� VHQVLELOLGDGH�SRGH�VHU� DOFDQoDGDSDUD� YDORUHV� GH� YD]mR� TXH� HVWmR� FRPSUHHQGLGRV� HQWUH� ���� H� ���� P/PLQ���� VHQGRSRVVtYHO� WUDEDOKDU� HQWUH� ���� H� ���� FRP� XPD� YDULDomR� QR� VLQDO� GH� DEVRUYkQFLDGHVSUH]tYHO��2SWRX�VH�HQWmR�SRU�WUDEDOKDU�FRP�XPD�YD]mR�GH�����P/PLQ���
������ (VWXGR�GD�FRQFHQWUDomR�GH�$UVHQD]R�,,,
$� )LJXUD� ���� PRVWUD� D� YDULDomR� GR� VLQDO� GH� DEVRUYkQFLD� GR� FRPSOH[R� GH$UVHQD]R� ,,,�8�,9��HP� IXQomR�GD�FRQFHQWUDomR�GH�$UVHQD]R� ,,,� FRP�XPD�YD]mR�GH����P/PLQ���2V�PDLRUHV�YDORUHV� IRUDP�REWLGRV�SDUD�FRQFHQWUDo}HV�GH�$UVHQD]R� ,,,HQWUH�����[����� H���[����� PRO/����2SWRX�VH�SRU�XVDU�$UVHQD]R�,,,�QD�FRQFHQWUDomR�GH��[����� PRO/���
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&RQFHQWUDomR�GH�$UVHQD]R�,,,��PRO/�� [������
)LJXUD����� 9DULDomR�GR�VLQDO�GH�DEVRUYkQFLD�GR�FRPSOH[R�GH�$UVHQD]R�,,,�8�,9��HP�IXQomRGD�FRQFHQWUDomR�GH�$UVHQD]R�,,,�

������ (VWXGR�GR�FRPSULPHQWR�GD�FROXQD�GH�UHGXomR
$�)LJXUD�����IRL�REWLGD�XWLOL]DQGR�VH�VROXomR�GH�$UVHQD]R�,,,�D�� [����� PRO/��HP� PHLR� GH� +&O� ���� PRO/���� FRP� XPD� YD]mR� GH� ���� P/PLQ���� H� FROXQDVHPSDFRWDGDV�� FRP� FKXPER� JUDQXODGR�� FRP� FRPSULPHQWRV� YDULDQGR� HQWUH� ��� H� ��PP��2�H[SHULPHQWR�GHPRQVWURX�TXH�p�SRVVtYHO��WUDEDOKDU�FRP�XPD�FROXQD�GH�FHUFDGH����PP��VHP�TXH�LVWR�UHSUHVHQWH�XPD�SHUGD�DSUHFLiYHO�GR�VLQDO��3RUpP��SUHIHULX�VH� WUDEDOKDU� FRP� XPD� FROXQD� FRP� ��� PP� GH� FRPSULPHQWR�� XPD� YH]� TXH� IRLYHULILFDGD� XPD� TXHGD� QD� HILFLrQFLD� GD� FROXQD� DSyV� DOJXP� WHPSR� GH� XVR�� 'HYLGDSURYDYHOPHQWH��j�GLPLQXLomR�GD�iUHD�VXSHUILFLDO�GR�HPSDFRWDPHQWR�GD�FROXQD��YLVWRTXH�RFRUUH�DGHVmR�HQWUH�RV�JUmRV�GH�FKXPER�TXH�FRQVWLWXHP�R� UHFKHLR�GD�FROXQDUHGXWRUD�TXH�FRP�R�SDVVDU�GR�WHPSR�GH�XVR�IRUPD�XP�PRQyOLWR�SRURVR�
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&RPSULPHQWR�GD�FROXQD�GH�UHGXomR��PP�
)LJXUD����� 9DULDomR�GD�LQWHQVLGDGH�GR�VLQDO�GH�DEVRUYkQFLD�HP�IXQomR�GR�FRPSULPHQWR�GDFROXQD�GH�UHGXomR�

������ (VWXGR�GR�FRPSULPHQWR�GR�UHDWRU
1D�DYDOLDomR�GD�QHFHVVLGDGH�RX�QmR�GH�VH�XWLOL]DU�XP� UHDWRU�QR�VLVWHPD�GHDQiOLVH�SRU�LQMHomR�HP�IOX[R��XP�PLVWXUDGRU�WLSR�<�LQYHUWLGR�H��UHDWRUHV�WLSR�6WLWFKHG�FRP�FRPSULPHQWRV�GH�WXER�YDULDQGR�GH�����D�����PP�IRUDP�XWLOL]DGRV�HP�FRQMXQWRFRP�DV�FRQGLo}HV�REWLGDV�QRV�LWHQV�������D�������
2�H[SHULPHQWR��)LJXUD������PRVWURX�TXH�R�JDQKR�HP�VLQDO�QmR�MXVWLILFDULD�SRUVL�Vy�R�XVR�GR�UHDWRU��YLVWR�TXH�R�PLVWXUDGRU�WLSR�<�LQYHUWLGR��p�H[WUHPDPHQWH�PDLVHILFLHQWH�TXH�RV�PRGHORV�HP�<�QRUPDO�H�7�TXH�VmR�QRUPDOPHQWH�XWLOL]DGRV�SDUD�HVWHILP� �.58//�� ����� S����� 3RUpP�� RSWRX�VH� SRU� XVDU� XP� UHDWRU� FRP� ���� PP� GHFRPSULPHQWR�GH�PRGR�D�JDUDQWLU�XPD�ERD�KRPRJHQHLGDGH�GD�PLVWXUD��KDMD�YLVWD�TXHD� UHVROXomR�GRV�SLFRV�REWLGRV�DWUDYpV� UHJLVWURV�JUiILFRV�QmR�DSUHVHQWDUDP� LQGtFLRVGH� GLVSHUVmR� QRV� FRPSULPHQWRV� GRV� UHDWRUHV� XWLOL]DGRV�� QmR� KDYHQGR�� SRUWDQWR�SUHMXt]R�GR�VLQDO�
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&RPSULPHQWR�GR�UHDWRU��PP�
)LJXUD����� 9DULDomR�GD�LQWHQVLGDGH�GR�VLQDO�GH�DEVRUYkQFLD�HP�IXQomR�GR�FRPSULPHQWR�GRUHDWRU�

������ (VWXGR�GR�YROXPH�GD�DOoD�GH�DPRVWUDJHP
$� LQIOXrQFLD� GR� YROXPH� GD� DOoD� GH� DPRVWUDJHP� QD� PHGLGD� GR� VLQDO� GHDEVRUYkQFLD� GR� VLVWHPD�� DSUHVHQWDGD� QD� )LJXUD� ����� IRL� REWLGD� QDV� FRQGLo}HVHVWDEHOHFLGDV�QRV�LWHQV�������D�������XVDQGR�VH�XPD�VpULH�GH�DOoDV�GH�DPRVWUDJHPFRP�YROXPHV�YDULDQGR�GH�����D�����P/�
+i�XP�DXPHQWR�JUDGDWLYR�QD�PHGLGD�GH�DEVRUYkQFLD�FRQIRUPH�VH�DXPHQWD�RYROXPH� GD� DPRVWUD�� SHUPDQHFHQGR� FRQVWDQWH� D� SDUWLU� GH� ���� �/�� QDV� FRQGLo}HVHVWXGDGDV��2�HPSUHJR�GH�XPD�DOoD�GH�DPRVWUDJHP�GH������/�VHULD�R�PDLV�LQGLFDGRSDUD�VH�REWHU�R�Pi[LPR�GH�PHGLGD�GH�DEVRUYkQFLD��HQWUHWDQWR��FRP�HVVH�YROXPH�IRLREVHUYDGR��TXH��DXPHQWDYD�R�WHPSR�GH�UHVLGrQFLD��GD�DPRVWUD��QD��FpOXOD��GH�IOX[RGR� HVSHFWURIRW{PHWUR�R��TXH�IH]��FRP�TXH��D�IUHT�rQFLD�DQDOtWLFD��IRVVH��GLPLQXtGD�D
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9ROXPH�GD�DOoD�GH�DPRVWUDJHP��PP/�
)LJXUD����� 9DULDomR�GD�LQWHQVLGDGH�GR�VLQDO�GH� DEVRUYkQFLD�HP�IXQomR�GR�YROXPH�GD�DOoDGH�DPRVWUDJHP�

PHWDGH�� SDUD� TXH� LVVR� QmR� RFRUUHVVH� VHULD� QHFHVViULR� XP� DXPHQWR� QD� YD]mR� GRFDUUHJDGRU�� H� SRVVLYHOPHQWH� DXPHQWDU� D� FRQFHQWUDomR� GR�$UVHQD]R� ,,,�� 2SWRX�VH�HQWmR��SRU�XP�YROXPH�GH������/�TXH�DSUHVHQWRX�XPD�PHOKRUD�QD�VHQVLELOLGDGH��GHFHUFD�GH�������HP�UHODomR�DRV������/�SURSRVWR�SRU�3pUH]�3DYyQ�HW�DO� �������VHPFRP�LVVR�DOWHUDU�DV�FRQGLo}HV�Mi�HVWDEHOHFLGDV�H�QHP�FDXVDU�GLVSHUVmR�
������ &DUDFWHUtVWLFDV� DQDOtWLFDV� GR� VLVWHPD� GH� DQiOLVH� SRU� LQMHomR

HP�IOX[R�SDUD�D�GHWHUPLQDomR�GH�XUkQLR
$�ILP�GH�WHVWDU�D� OLQHDULGDGH��DSyV�D�RWLPL]DomR�GDV�FRQGLo}HV�RSHUDFLRQDLVGR� VLVWHPD� GH� DQiOLVH� SRU� LQMHomR� HP� IOX[R�� XPD� FXUYD� DQDOtWLFD� IRL� FRQVWUXtGDHPSUHJDQGR�XPD�VpULH�GH�VROXo}HV�SDGU}HV�GH�XUkQLR�
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&RQFHQWUDomR�GH�XUkQLR��PJ/���
)LJXUD������ &XUYD� DQDOtWLFD� GH� XUkQLR� REWLGD� DWUDYpV�GH� DQDOLVH� SRU� LQMHomR� HP� IOX[R� FRPGHWHFomR�SRU� HVSHFWURIRWRPHWULD� �HP� ���� QP�� HPSUHJDQGR� $UVHQD]R� ,,,� ���� [� ���� PRO/�� HPPHLR�GH�+&O�����PRO/�� FRP�FpOXOD�GH�IOX[R�GH����PP/�H�FDPLQKR�ySWLFR�GH����PP�

3DUD� XPD� FRQFHQWUDomR� GH� XUkQLR� YDULDQGR� HQWUH� ����� H� ���� PJ/���� HHIHWXDQGR�VH� FLQFR�PHGLGDV� SDUD� FDGD� SRQWR�� R� VLQDO� GH� DEVRUYkQFLD�PRVWURX� VHUSURSRUFLRQDO� j� FRQFHQWUDomR� REWHQGR�VH� D� VHJXLQWH� FXUYD� GH� FDOLEUDomR� SDUD� XPQtYHO�GH�FRQILDQoD�GH�����
6$  ��������&8 ����������±������������������
5�  ������� /'� ������PJ/�� /4� ������PJ/�� '35� ��������������PJ/���
2QGH�6$ p�R VLQDO�PHGLGR�HP�DEVRUYkQFLD��H�&8 D�FRQFHQWUDomR�GH�XUkQLR�DVHU�GHWHUPLQDGD�
8P�SURJUDPD�GH�FRPSXWDGRU��TXH�UHDOL]D�UHJUHVVmR�OLQHDU�FRP�XPD�YDULiYHOLQGHSHQGHQWH�� IRL� XWLOL]DGR� SDUD� R� WUDWDPHQWR� HVWDWtVWLFR� GRV� GDGRV� H� FiOFXORV� GRVSDUkPHWURV�GH�LQFOLQDomR�H�LQWHJUDomR�GD�FXUYD�OLQHDU�REWLGD�



��
2�OLPLWH�GH�GHWHFomR��/'��IRL�FDOFXODGR�VHJXQGR�0LOOHU�H�0LOOHU� �������S�����FRQVLGHUDQGR�R�YDORU�GR�EUDQFR��RX�YDORU�GD�LQWHUVHomR��PDLV�WUrV�YH]HV�R�YDORU�GRGHVYLR� SDGUmR� GR� EUDQFR� �RX� R� GHVYLR� SDGUmR� GRV� UHVtGXRV� GDV� OHLWXUDV� GHDEVRUYkQFLD��
2� OLPLWH� GH� TXDQWLILFDomR� �/4�� IRL� FDOFXODGR� VHJXQGR� 0LOOHU� H� 0LOOHU ������S������ FRQVLGHUDQGR�R� YDORU� GR�EUDQFR� �RX� YDORU� GD� LQWHUVHomR��PDLV� GH]� YH]HV� RYDORU�GR�GHVYLR�SDGUmR�GR�EUDQFR��RX�R�GHVYLR�SDGUmR�GRV�UHVtGXRV�GDV�OHLWXUDV�GHDEVRUYkQFLD��
2�GHVYLR�SDGUmR�UHODWLYR��'35��IRL�FDOFXODGR�VHJXQGR�0LOOHU�H�0LOOHU �������S����� FRQVLGHUDQGR� R� YDORU� GR� GHVYLR� SDGUmR� YH]HV� ���� GLYLGLGR� SHOD� PpGLD� GDVPHGLGDV�
���� (678'2�'(�,17(5)(5(17(6
2�$UVHQD]R�,,,� IRUPD�FRPSOH[RV�HVWiYHLV�FRP�R�8� �9,��H�8�,9���R�TXH� WRUQDSRVVtYHO�D�GHWHUPLQDomR�GH�DPERV�HP�PHLR�IRUWHPHQWH�iFLGR�FRP�XP�HUUR�UHODWLYRQmR� PDLRU� TXH� �� �� �3DOHL�� ������ S������� PHVPR� QD� SUHVHQoD� GH� kQLRQV� FRPRIRVIDWR�� VXOIDWR�� IOXRUHWR� H� R[DODWR� TXH�� QRUPDOPHQWH� SRGHULDP�PDVFDUDU� R� XUkQLR�LQWHUIHULQGR� DVVLP� QD� FRU� GR� FRPSOH[R� IRUPDGR�� 0HVPR� QmR� VHQGR� XP� UHDJHQWHHVSHFtILFR�SDUD�R�XUkQLR��R�$UVHQD]R�,,,�SRGH�DOFDQoDU�DOWD�VHOHWLYLGDGH�VH�R�XUkQLRHVWLYHU�QD�IRUPD�8�,9��H�HP�PHLR�IRUWHPHQWH�iFLGR�
6RE� WDLV� FRQGLo}HV� DSHQDV� R�7K�,9�� H�R =U�,9�� LQWHUIHUHP�VXEVWDQFLDOPHQWH�'HVWHV� D� PDLRU� LQWHUIHUrQFLD� p� FDXVDGD� SHOR� 7K�,9��� PHVPR� HP� FRQFHQWUDo}HVLQIHULRUHV� j� FRQFHQWUDomR� GH� 8�,9��� FRQIRUPH� REVHUYDGR� QD� )LJXUD� ������ 8PDXPHQWR�GH�FHUFD�GH������QR�VLQDO�GH�DEVRUYkQFLD�GH�Pi[LPR�p�REVHUYDGR��TXDQGRD�FRQFHQWUDomR�GH�7K�,9��p�GH�����PJ/����GREUDQGR�SURSRUFLRQDOPHQWH�TXDQGR�VXDFRQFHQWUDomR�p�GREUDGD�
3RUpP�� DLQGD� p� SRVVtYHO� VH� SURFHGHU� FRP� D� GHWHUPLQDomR� GH� XUkQLR� HPSUHVHQoD� � GH� 7K�,9��� VH� � TXDQWLGDGHV� GH� XUkQLR� � H� � 7K�,9�� HVWLYHUHP� QD� PHVPDRUGHP��GH��JUDQGH]D���DWUDYpV��GD�GLIHUHQoD�GDV�VRPDV�GDV�PHGLGDV�GH�DEVRUYkQFLD
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&RQFHQWUDomR�GH�WyULR��PJ/���
)LJXUD����� ,QWHUIHUrQFLD� ���� GD� FRQFHQWUDomR� GH� 7K�,9�� QR� VLQDO� GH� DEVRUYkQFLD� GRFRPSOH[R�$UVHQD]R�,,,�8�,9���SDUD�VROXomR�FRP�����PJ/ �� GH�XUkQLR��

GH� 7K�,9�� �� 8�,9�� H� 7K�,9�� �� 8�9,��� &DVR� D� FRQFHQWUDomR� GH� 7K�,9�� VHMD� PXLWRVXSHULRU�D�GH�XUkQLR�p�UHFRPHQGiYHO�TXH�VH�SURFHGD�j�VHSDUDomR�SUpYLD�GH�XUkQLR�H7K�,9��SDUD�SRVWHULRU�GHWHUPLQDomR�GH�XUkQLR��3$/(,��������S������
8P�RXWUR�SRVVtYHO� LQWHUIHUHQWH�p�R WLWkQLR� �)LJXUD�������TXH�QmR�SURGX]�XPDUHDomR� GH� FRU� DSUHFLiYHO� FRP� R� $UVHQD]R� ,,,�� SRUpP�� GLPLQXL� D� PHGLGD� GHDEVRUYkQFLD� GR� FRPSOH[R� IRUPDGR� FRP� R� XUkQLR� �3$/(,�� ������ S�������2� FKXPERHPSUHJDGR� QD� UHGXomR� GR� 8�9,�� D� 8�,9�� UHGX]� R� 7L�,9�� D� 7L�,,,��� TXH� p� XP� IRUWHDJHQWH�UHGXWRU�H�SRGH�GHFRPSRU�R�$UVHQD]R�,,,�
$GLomR�GH�iFLGR� DVFyUELFR� j� VROXomR� GH� DUUDVWH�� HP�SHTXHQDV� TXDQWLGDGHV�FHUFD�GH�����D�������P�Y��PHOKRURX�D�PHGLGD�GH�DEVRUYkQFLD��GR��XUkQLR�H�PDQWHYH
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&RQFHQWUDomR�GH�WLWkQLR��PJ/���
)LJXUD����� ,QWHUIHUrQFLD�����GD�FRQFHQWUDomR�GH�7L�,,,��QR�VLQDO�GH� DEVRUYkQFLD�GR�FRPSOH[R$UVHQD]R�,,,�8�,9���SDUD�VROXomR�FRP�����PJ/�� GH�XUkQLR��

R�7L�,,,��QR�VHX�HVWDGR�GH�R[LGDomR��SRU�XP�WHPSR�VXILFLHQWH��SDUD�TXH�VH�SXGHVVHHIHWXDU�D�PHGLGD��HYLWDQGR�VH�DVVLP�D�LQWHUIHUrQFLD�GR�WLWkQLR�
$V� DPRVWUDV� GH�PLQpULR� GH� XUkQLR�� HPSUHJDGDV� QHVWH� HVWXGR�� QRUPDOPHQWHDSUHVHQWDP�DOWRV�WHRUHV�GRV�y[LGRV�GH�IHUUR��VyGLR��SRWiVVLR��DOXPtQLR��PDJQpVLR�HFiOFLR�� 7HRUHV� TXH�PXLWDV� YH]HV� SRGHP� YDULDU� GH� ���� D� �����P�P�� $VVLP� VHQGRYHULILFRX�VH�D�LQIOXrQFLD�GHVWHV�HOHPHQWRV�QR�VLQDO�GR�XUkQLR��)LJXUD�������
3RGH�VH�QRWDU�TXH��GH�PRGR�JHUDO��D� LQIOXrQFLD�GH� WDLV� LQWHUIHUHQWHV�QR�VLQDOGH� DEVRUYkQFLD� GR� XUkQLR�� SDUD� YDORUHV� GH� ���� J/�� �HTXLYDOHQWH� D� ����� YH]HV� jFRQFHQWUDomR�GH�XUkQLR��QmR�p�VXSHULRU�D������2�TXH�p�DFHLWiYHO��XPD�YH]�TXH�VHHVWLPH� TXH�� DSyV� WUDWDGD� H� GLOXtGD�� D� VROXomR� ILQDO� GD� DPRVWUD� SRGHUi� DSUHVHQWDUFRQFHQWUDo}HV�GRV� LQWHUIHUHQWHV� QD� RUGHP�GH�JUDQGH]D�GH� ����PJ/���� UHGX]LQGR� DLQWHUIHUrQFLD�QR�VLQDO�SDUD�PHQRV�GH�������



��

� ��� ��� ��� ��� �����
�
�
�
�
�

,QWHUI
HUrQF

LD���
�

&RQFHQWUDomR�GR�tRQ�LQWHUIHUHQWH��PJ/���

1D.$O0J&D)H

)LJXUD����� ,QWHUIHUrQFLD� ���� GD� FRQFHQWUDomR� GH� 1D�,��� .�,��� $O�,,,��� 0J�,,��� &D�,,�� H� )H�,,,�VREUH�R�VLQDO�GH�DEVRUYkQFLD�GR�FRPSOH[R�$UVHQD]R�,,,�8�,9�� �SDUD�VROXomR�FRP�����PJ/ �� GHXUkQLR��

������ (VWXGR�GD�DomR�GR�iFLGR�R[iOLFR�QR�VLQDO�GH� DEVRUYkQFLD�GRV
FRPSOH[RV�$UVHQD]R�,,,�8�,9��H�$UVHQD]R�,,,�=U�,9��

2�=U�,9��UHDJH�FRP�R�$UVHQD]R�,,,�GH�PRGR�VLPLODU�DR�XUkQLR�H�WyULR�PDV�SRGHWHU�D�VXD�LQWHUIHUrQFLD�JUDQGHPHQWH�GLPLQXtGD�SHOD�DGLomR�GH�iFLGR�R[iOLFR��3$/(,������� S������� (QWUHWDQWR�� R� HPSUHJR� GH� iFLGR� R[iOLFR� GHYH� VHU� IHLWR� FRP� FDXWHOD�XPD� YH]� TXH� HP� FRQFHQWUDo}HV� HOHYDGDV� HOH� FRPSOH[D� FRP� R� 8�,9�� UHGX]LQGR� DPHGLGD�GR�VLQDO�GH�DEVRUYkQFLD�GR�XUkQLR��)LJXUD�������
&RQFHQWUDo}HV� GH� FHUFD� GH� �� �� P�Y� GH� iFLGR� R[iOLFR� VmR� QRUPDOPHQWHFLWDGDV��QD��OLWHUDWXUD��SDUD��PDVFDUDU�R�=U�,9���3RUpP��FRPR��SRGH�VHU��REVHUYDGR�QD
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&RQFHQWUDomR�GH�iFLGR�R[iOLFR����P�Y�

=U�,9�������PJ/���8�,9�������PJ/���

)LJXUD����� (IHLWR�GD�FRQFHQWUDomR�GR�iFLGR�R[iOLFR�HP�PHLR�GH�+&O�����PRO/ ��QD�PHGLGD�GRVLQDO� ����GH� DEVRUYkQFLD�GR�FRPSOH[R�$UVHQD]R� ,,,�=U�,9�� �FRP�VROXomR�����PJ/�� GH�]LUF{QLRHP�PHLR�GH�+&O�����PRO/����H�GR�FRPSOH[R�$UVHQD]R�,,,�8�,9���FRP�VROXomR�����PJ/ �� GH�XUkQLRHP�PHLR�GH�+&O�����PRO/����

)LJXUD������R�XVR�GH�����P�Y�GH�iFLGR�R[iOLFR��QDV�FRQGLo}HV�HVWXGDGDV��GLPLQXL�RVLQDO� GH� DEVRUYkQFLD� GH� XUkQLR� HP� FHUFD� GH� ��� ��� 8PD� FRQFHQWUDomR� GH� iFLGRR[iOLFR� GH� FHUFD� GH� ���� �� P�Y� VHULD� PDLV� DGHTXDGD�� SHUPLWLQGR� HOLPLQDUFRPSOHWDPHQWH� D� LQWHUIHUrQFLD� GR� ]LUF{QLR�� FRP� XPD� UHGXomR� QD� PHGLGD� GHDEVRUYkQFLD� GR� XUkQLR� GH� DSUR[LPDGDPHQWH� �� ��� 3RUWDQWR�� RSWRX�VH� SRU� XWLOL]DUFRPR� FDUUHJDGRU�� FDVR� IRVVH� GHWHFWDGD� D� SUHVHQoD� GH� ]LUF{QLR�� XPD� VROXomR� GHiFLGR�R[iOLFR�������P�Y�HP�PHLR�GH�+&O�����PRO/���
'H�PRGR�D�HYLWDU�RSHUDo}HV�GHPDVLDGDV� QR� VLVWHPD�GH�DQiOLVH� SRU� LQMHomRHP�IOX[R�SURSRVWR� �)LJXUD�������DV�DPRVWUDV� IRUDP� LQMHWDGDV�VHP�DGLomR�SUpYLD�GRiFLGR�R[iOLFR��$R�VHUHP� LQWURGX]LGDV�QR�VLVWHPD��DV�DPRVWUDV��VmR�DUUDVWDGDV�SHODVROXomR�FDUUHJDGRUD�FRQWHQGR�R�PDVFDUDQWH��PLVWXUDQGR�VH�QD�FROXQD�GH�UHGXomR�
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TXH�DJH� WDPEpP�FRPR�VH� IRVVH�XP� UHDWRU�PLVWXUDGRU��HYLWDQGR�D�QHFHVVLGDGH�GHPDLV�XP�UHDWRU��R�TXH�SRGHULD�DXPHQWDU�D�GLVSHUVmR�GR�VLVWHPD��2�OLPLWH�GH�DomR�GRPDVFDUDQWH� IRL� DYDOLDGR� SDUD� D� FRQFHQWUDomR� HVFROKLGD� �)LJXUD� ������� FRQIRUPHSURFHGLPHQWR�QR�LWHP���������
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&RQFHQWUDomR�GH�]LUF{QLR��PJ/���
)LJXUD����� ,QWHUIHUrQFLD� ���� GD� FRQFHQWUDomR� GR� =U�,9�� QR� VLQDO� GH� DEVRUYkQFLD� GRFRPSOH[R� $UVHQD]R� ,,,�8�,9�� �SDUD� VROXomR� FRP� ���� PJ/ �� GH� XUkQLR�� HP� SUHVHQoD� GH� iFLGRR[iOLFR�������P�Y�HP�PHLR�GH�+&O�����PRO/���

1D�)LJXUD������WHP�VH�TXH��D�SUHVHQoD�GH�]LUF{QLR��QDV�FRQGLo}HV�HVWXGDGDV�SDVVD� D� VHU� QRWDGD� TXDQGR�� D� VXD� FRQFHQWUDomR� DWLQJH� YDORUHV� VXSHULRUHV� D� ���PJ/����&RQVLGHUDQGR�VH�XPD�LQWHUIHUrQFLD�QR�VLQDO�GH�XUkQLR�GH�����SRGH�VH�DPSOLDUD� IDL[D� GH� WUDEDOKR� SDUD� XPD� FRQFHQWUDomR� GH� ]LUF{QLR� GH� DWp� ���� PJ/��� RX� RHTXLYDOHQWH�D���YH]HV�D�FRQFHQWUDomR�GH�XUkQLR�



��
������ &DUDFWHUtVWLFDV�DQDOtWLFDV�GR�VLVWHPD�GH�LQMHomR�HP�IOX[R�SDUD

D�GHWHUPLQDomR�GH�XUkQLR�QD�SUHVHQoD�GH�iFLGR�R[iOLFR
8PD� QRYD� FXUYD� DQDOtWLFD� SDUD� R� XUkQLR�� HP� PHLR� GH� iFLGR� R[iOLFR�� IRLFRQVWUXtGD� H� VHX� FRPSRUWDPHQWR� HVWXGDGR� FRP� UHODomR� j� FXUYD� REWLGD� VHP� RHPSUHJR�GR�iFLGR�R[iOLFR��,WHP���������FRPR�SRGH�VHU�REVHUYDGR�QD�)LJXUD������

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

$EVR
UYkQF

LD

&RQFHQWUDomR�GH�XUkQLR��PJ/���

&RP�iFLGR�R[iOLFR��������P�Y�6HP�iFLGR�R[iOLFR

)LJXUD����� &XUYDV�DQDOtWLFD�GH�XUkQLR�FRP�H�VHP�iFLGR�R[iOLFR�������P�Y�HP�PHLR�GH�+&O����PRO/����REWLGD�DWUDYpV�GH�DQDOLVH�SRU�LQMHomR�HP�IOX[R�FRP�GHWHFomR�SRU�HVSHFWURIRWRPHWULD�HP�����QP��HPSUHJDQGR�$UVHQD]R�,,,�����[����� PRO/�� HP�PHLR�GH�+&O�����PRO/�� FRP�FpOXOD�GHIOX[R�GH��� PP/�H�FDPLQKR�ySWLFR�GH����PP�
3DUD� XPD� FRQFHQWUDomR� GR� FiWLRQ� YDULDQGR� HQWUH� ����� H� ���� PJ/���� HHIHWXDQGR� FLQFR� PHGLGDV� SDUD� FDGD� SRQWR�� R� VLQDO� GH� DEVRUYkQFLD� PRVWURX� VHUSURSRUFLRQDO� j� FRQFHQWUDomR� REWHQGR�VH� D� VHJXLQWH� FXUYD� GH� FDOLEUDomR� SDUD� XPQtYHO�GH�FRQILDQoD�GH�����
6D  ��������&8 ����������±������������������
5�  ������� ��/'� ������PJ/�� /4� �������PJ/�� '35� ��������������PJ/���



��
2QGH�6D p�R�VLQDO�PHGLGR�HP�DEVRUYkQFLD��HP�PHLR�GH�iFLGR�R[iOLFR���H�&8 DFRQFHQWUDomR� GH� XUkQLR� D� VHU� GHWHUPLQDGD�� /'�� /4� H� '35� IRUDP� FDOFXODGRVFRQIRUPH�GHVFULWR�QR�,WHP�������
$�7DEHOD�����DSUHVHQWD�XP�UHVXPR�GDV�FDUDFWHUtVWLFDV�DQDOtWLFDV�GH�DPEDV�DVFXUYDV�

7DEHOD���� 4XDGUR�FRPSDUDWLYR�GDV�FXUYDV�DQDOtWLFDV�GH�XUkQLR�REWLGDV�SRU),$�FRP�H�VHP�iFLGR�R[iOLFR��������P�Y��HP�PHLR�GH�+&O�����PRO/���/' /4 '35 5�6$  ��������&8 ����������±������������������6HP�iFLGR�R[iOLFR ����� ����� ���� ����������� ����� ���� ������&RP�iFLGR�R[iOLFR 6D  ��������&8 ����������±������������������
/'�H�/4�HP�PJ/��H�'35�HP����SDUD������PJ/����

3RGH�VH�QRWDU�GLIHUHQoDV�HQWUH�DV�LQFOLQDo}HV�GDV�FXUYDV�GDV�HTXDo}HV�VHPiFLGR�R[iOLFR� ���������H� FRP�iFLGR�R[iOLFR� ���������� LQGLFDQGR�XPD�GLPLQXLomR�QDVHQVLELOLGDGH�GR�PpWRGR�GHYLGR�D�VXD�SUHVHQoD�
������ (VWXGR� GD� DomR� GRV� SURGXWRV� GD� HOHWUyOLVH� GR� +&O� VREUH� R

VLQDO�GH�DEVRUYkQFLD�GR�XUkQLR
$� WpFQLFD� GH� OL[LYLDomR� HOHWUR�R[LGDWLYD� GDV� DPRVWUDV�� HVWXGDGDV�� HQYROYH� DIRUPDomR��SRU�HOHWUyOLVH��GH�HVSpFLHV��TXH�SRGHP�VH� WRUQDU�SRWHQFLDLV� LQWHUIHUHQWHVQR� PpWRGR� GH� GHWHUPLQDomR� GH� XUkQLR� HPSUHJDQGR� $UVHQD]R� ,,,� �6DYYLQ�� ������$VVLP�VHQGR�XPD�VROXomR�GH�+&O�����PRO/����IRL�VXEPHWLGD�DR�SURFHVVR�GH�HOHWUyOLVH����� P$FP�� SRU� �� PLQXWRV��� GH� PRGR� D� DYDOLDU� R� VHX� FRPSRUWDPHQWR�� FRPRSRWHQFLDO� LQWHUIHUHQWH�GD�PHWRGRORJLD�D�VHU� HPSUHJDGD�QD�GHWHUPLQDomR�GH�XUkQLR�)LJXUD�������
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9ROXPH�DGLFLRQDGR��P/�
)LJXUD����� (IHLWR�GRV�SURGXWRV�GD�HOHWUyOLVH�GR�+&O�����PRO/ �� VREUH�R�VLQDO�GH�DEVRUYkQFLDGR�FRPSOH[R�$UVHQD]R�,,,�8�,9���SDUD�VROXomR�FRP�����PJ/ �� GH�XUkQLR���2�YROXPH�DGLFLRQDGRHVWD�HP�UHODomR�D�XP�YROXPH�WRWDO�GH����P/��GH�+&O�����PRO/ �� QmR�HOHWUROLVDGR�

3RGH�VH�QRWDU�XP�DXPHQWR�QDV�PHGLGDV�GR�VLQDO�GH�DEVRUYkQFLD�VHJXLGR�GHXPD� TXHGD� GHVWH� DXPHQWR�� FRQIRUPH� VH� DGLFLRQD� YROXPHV� FDGD� YH]� PDLRUHV� GRVSURGXWRV� GD� HOHWUyOLVH�� %DVLFDPHQWH�� DV� VXEVWkQFLDV� JHUDGDV� SHOD� HOHWUyOLVH� GDVROXomR� GH� +&O� VmR�&O� H� &O2��� TXH� VmR� IRUWHV� DJHQWHV� R[LGDQWHV�� 6HULD� UD]RiYHOVXSRU�TXH�D�SUHVHQoD�GR�&O� RX�&O2� RX�DPERV��HVWHMDP�DJLQGR�GH�PRGR�D�DXPHQWDUR� VLQDO� GH� DEVRUYkQFLD� GR� FRPSOH[R� IRUPDGR� �$U]HQD]R� ,,,�8�,9���� 7DOYH]� RFRPSRUWDPHQWR� REVHUYDGR�� SRVVD� VHU� MXVWLILFDGR� SHOD� D� DomR� GR� &O� H�RX� &O2�DWLYDQGR�VtWLRV�GH�UHGXomR�GD�FROXQD��QmR�GLVSRQLELOL]DGRV�
2V� JUmRV� GH� FKXPER� HPSUHJDGRV� QR� HPSDFRWDPHQWR� GD� FROXQD�QRUPDOPHQWH�VH�DSUHVHQWDP�FREHUWRV�SRU�XPD�ILQD�FDPDGD�GH�y[LGR��UHVXOWDQWH�GDR[LGDomR�GR�FKXPER�PHWiOLFR�SHOR�R[LJrQLR�GR�DU��$�SDVVDJHP�GR�FDUUHJDGRU��+&O



��
����PRO/���� SHOD� FROXQD� HVWDULD� UHPRYHQGR� SDUFLDOPHQWH� HVVD� FDPDGD�� H[SRQGR� RFKXPER�PHWiOLFR�H�GLVSRQLELOL]DQGR�R�SDUD�D�UHGXomR�GR�8�9,��D�8�,9��

3E2�� ����+� �����&O� : 3E&O� ��� +�2
3E�����82��� �����+� : 8�� ��� 3E�� ���� �+�2
3RVVLYHOPHQWH� SRU� QmR� VHU� WmR� HQpUJLFR�� D� SUHVHQoD� GRV� SURGXWRV� GDHOHWUyOLVH� IDYRUHoD�XPD�PDLRU� UHPRomR��DWLYDQGR�RV�VtWLRV�GH� UHGXomR�GD�FROXQD�HFRP�LVVR�DXPHQWDQGR�D�PHGLGD�GH�DEVRUYkQFLD��LVWR�p��D�DVFHQGrQFLD�GD�FXUYD��(PFRQFHQWUDo}HV�PDLV� HOHYDGDV� GH� &O� H� &O2��� SURYDYHOPHQWH� KDMD� XPD� FRPSHWLomRHQWUH�HOHV� H�R�8�9,�� SRU� HVVHV�VtWLRV�� ID]HQGR�FRP�TXH�RFRUUD�XPD�GLPLQXLomR�QDPHGLGD�GH�DEVRYkQFLD��FRPR�REVHUYDGR�SHOD�LQFOLQDomR�QHJDWLYD�GD�FXUYD�
���� 9$/,'$d­2� '2� 6,67(0$� '(� $1È/,6(� 325� ,1-(d­2� (0

)/8;2�3$5$�'(7(50,1$d­2�'(�85Æ1,2
7UrV�DPRVWUDV�GH�3HFKEOHQGD��3���3��H�3���IRUDP�VXEPHWLGDV�j�DQiOLVH�SRUIOXRUHVFrQFLD� GH� UDLRV�;�� GH� PRGR� D� VH� HVWLPDU� TXDOLWDWLYDPHQWH� H� VHPL�TXDQWLWDWLYDPHQWH� RV� SRVVtYHLV� LQWHUIHUHQWHV�� 3RVWHULRUPHQWH� IRUDP� GLVVROYLGDV� SRUYLD� ~PLGD� SDUD� VHUHP� TXDQWLILFDGDV� HP� WHUPRV� GH� 8�2��� HPSUHJDQGR� ,&3�06� HLQMHomR� HP� IOX[R� FRP� HVSHFWURIRWRPHWULD�� FRP� $UVHQD]R� ,,,� FRPR� UHDJHQWHFRORULPpWULFR��GH�PRGR�D�FRPSDUDU�DPEDV�DV�WpFQLFDV�
$� DQiOLVH� GRV� HVSHFWURJUDPDV� GH� IOXRUHVFrQFLD� GH� UDLRV�;� �)LJXUD� ������UHYHORX�D�H[LVWrQFLD�GH�
L��VLOtFLR�H�DOXPtQLR��DFLPD�GH�������
LL��PDJQpVLR��VyGLR��SRWiVVLR��H�IHUUR��GH�����D������
LLL��XUkQLR��FiOFLR��DUVrQLR��IyVIRUR�H�HQ[RIUH��GH�����D�������
LY�� tWULR�� WLWkQLR��]LUF{QLR��]LQFR��PDQJDQrV��HVWU{QFLR�H�FREUH��PHQRU�TXH�������
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8�8� 8������� $V���� )H

)H

)LJXUD����� (VSHFWURJUDPDV�GH�IOXRUHVFrQFLD�GH�UDLRV�;�GH�YDUUHGXUDV�H[SORUDWyULDV�GH�WUrVPLQpULRV�GH�3HFKEOHQGD��7HRU�GH�8�2���3�����������3����������H�3����������
$�)LJXUD������DSUHVHQWD�FXUYDV�GH�DGLomR�GH�SDGUmR�H�DQDOtWLFDV�SDUD�XUkQLR�����D�����PJ/����� SDUD�DV� WUrV�DPRVWUDV� GH�SHFKEOHQGD� �3���3��H�3���� TXH� IRUDPGLVVROYLGDV�SRU�YLD�~PLGD�
3DUD�DV�FXUYDV�GH�DGLomR�GH�SDGUmR�REWHYH�VH�
$�� �������&� ����������±�������������������
5�  ������� /'� ������PJ/�� /4� ������PJ/�� '35� ��������������PJ/���
$�� ��������&� ����������±������������������
5�  ����������/'� ������PJ/�� /4� ������PJ/�� '35� ��������������PJ/���
$�� ��������&� ����������±������������������
5�  ����������/'� �������PJ/�� /4� �������PJ/�� '35� ��������������PJ/���
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&RQFHQWUDomR�GH�XUkQLR��PJ/���
)LJXUD����� &XUYDV� DQDOtWLFD� �&W�� H� GH� DGLomR� GH� SDGUmR� �3��� 3�� H� 3��� HPSUHJDGDV� QDGHWHUPLQDomR�GR�WHRU�GH�8�2� SRU� LQMHomR�HP�IOX[R�HP�DPRVWUDV�GH�PLQpULRV�FHUWLILFDGRV�GHSHFKEOHQGD���3���3��H�3����GLVVROYLGDV�SRU�YLD�~PLGD�

3DUD�D�FXUYD�DQDOtWLFD�
&W  �������&� ����������±������������������
5�  ����������/'� ������PJ/�� /4� ������PJ/�� '35� ��������������PJ/���
7HP�VH�TXH�SDUD�DV�FXUYDV�GH�DGLomR�GH�SDGUmR�$���$��H�$��VmR�RV�VLQDLVPHGLGRV� HP� DEVRUYkQFLD� SDUD� 3��� 3�� H� 3��� UHVSHFWLYDPHQWH�� H� &��� &� H� &� DFRQFHQWUDomR� GH� XUkQLR� D� VHU� GHWHUPLQDGD� HP� FDGD� FXUYD�� (QTXDQWR� TXH� SDUD� DFXUYD�DQDOtWLFD�WHP�VH�TXH�&W p�R VLQDO�PHGLGR�HP�DEVRUYkQFLD�H�&8 D�FRQFHQWUDomRGH� XUkQLR� D� VHU� GHWHUPLQDGD� SDUD� 3��� 3�� H� 3��� /'�� /4� H� '35� IRUDP� FDOFXODGRVVHJXQGR�GHVFULWR�QR�,WHP�������
$�7DEHOD�����DSUHVHQWD�RV�UHVXOWDGRV�REWLGRV�GRV�WHRUHV�GH�8�2�� DWUDYpV�GDGHWHUPLQDomR��GH�XUkQLR��SRU�LQMHomR��HP�IOX[R���),$����H��SRU��,&3�06���%HP�FRPR�RV



��
YDORUHV�FHUWLILFDGRV�GRV�PLQpULRV�GH�SHFKEOHQGD��3���3��H�3���DQDOLVDGRV�
7DEHOD���� 4XDGUR�FRPSDUDWLYR�GRV�UHVXOWDGRV�REWLGRV�GRV�WHRUHV�GH�8�2�DWUDYpV� GD� GHWHUPLQDomR� GH� XUkQLR� HP� WUrV� DPRVWUDV� GH� PLQpULR� GHSHFKEOHQGD�� SRU� LQMHomR� HP� IOX[R� �),$��� SRU� ,&3�06�� H� YDORUHV� FHUWLILFDGRVGRV�PLQpULRV� 8�2� ���0pWRGR 3� 3� 3�),$��� ������r ����� ������r ����� ������r �����),$���� ������r ����� ������r ����� ������r �����,&3�06 ������r ����� ������r ����� ������r �����9DORU�&HUWLILFDGR���� ������r ����� ������r ����� ������r �����
����9DORU�REWLGR�DWUDYpV�GD�FXUYD�DQDOtWLFD�������9DORUHV�REWLGRV�DWUDYpV�GDV�FXUYDV�GH�DGLomR�GHSDGUmR��������6H�UHIHUH�D�XP�YDORU�PpGLR�

2V� YDORUHV� REWLGRV� �7DEHOD� ����� SDUD� DPEDV� DV� PHWRGRORJLDV�� DSUHVHQWDPXPD�ERD�FRQFRUGkQFLD�HQWUH�VL��&RPR�SRGH�VHU�REVHUYDGR�DWUDYpV�GD�HTXDomR�GDUHJUHVVmR�OLQHDU�REWLGD�SDUD�FRPSDUDomR�GDV�PHWRGRORJLDV��)LJXUD������� ,&3�06�H),$���
),$� ��������>,&3�06@������������������������������
5�  �������'35� �����������������8�2��
3RGH�VH� REVHUYDU� TXH� RV� YDORUHV� REWLGRV� SDUD� D� LQFOLQDomR� GD� FXUYD� H� GDLQWHUVHomR� SUDWLFDPHQWH� QmR� GLIHUHP� HVWDWLVWLFDPHQWH� GRV� YDORUHV� TXH� VHULDP� RVLGHDLV����H ��UHVSHFWLYDPHQWH�
'HYH�VH�QRWDU� WDPEpP�TXH�RV�VHXV� OLPLWHV�GH�FRQILDQoD��������DSUHVHQWDPYDORUHV� EHP� EDL[RV� H�� SRUWDQWR� QmR� Ki� HYLGrQFLD� TXH� PRVWUH� KDYHU� XPD� JUDQGHGLIHUHQoD�VLVWHPiWLFD�HQWUH�RV�GRLV�FRQMXQWRV�GH�UHVXOWDGRV�
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,&3�06��8�2� ��
)LJXUD����� &XUYD� FRPSDUDQGR� RV� UHVXOWDGRV� REWLGRV� HQWUH� GXDV� PHWRGRORJLDV� DQDOtWLFDV,&3�06� H� DQiOLVH� SRU� LQMHomR� HP� IOX[R� �),$��� GH� DPRVWUDV� GH� PLQpULRV� FHUWLILFDGRV� GHSHFKEOHQGD��GLVVROYLGDV�SRU�YLD�~PLGD�

$GLFLRQDOPHQWH��DQDOLVDQGR�D�FRUUHODomR�HQWUH�RV�YDORUHV�REWLGRV�DWUDYpV�GHXP�WHVWH�W�SDUHDGR��0,//(5�H�0,//(5��������S�����WHP�VH�TXH�
'3Q;W G H[S

2QGH� WH[S UHSUHVHQWD� W�SDUHDGR� H[SHULPHQWDO�� ; G UHSUHVHQWD� D� PpGLD� GDVGLIHUHQoDV��'3 UHSUHVHQWD�R�GHVYLR�SDGUmR�GHVWD�PpGLD�H�Q R�Q~PHUR�GH�PHGLGDV�
3DUD�R�FDVR�HP�HVWXGR�WHP�VH�TXH�� ; G  ��������'3� ������H�Q  ����$VVLP��RYDORU�GH�WH[S  ��������&RPR�R�YDORU�GH�WFULW  �������WHPRV�TXH�WH[S ��WFULW��ORJR��D�PHVPDFRQFOXVmR� SRGH� VHU� WLUDGD� RX� VHMD� QmR� Ki� GLIHUHQoD� HVWDWtVWLFD� HQWUH� RV� PpWRGRVGHPRQVWUDQGR��DVVLP��TXH�Ki�XPD�ERD�FRUUHODomR�HQWUH�DV�GXDV� WpFQLFDV� �),$���H,&3�06��



��
(P�PpGLD�� Ki� XPD� GLIHUHQoD� SHUFHQWXDO�� GH� FHUFD� GH� ������ HQWUH� DV� GXDVPHWRGRORJLDV� �),$��� H� ,&3�06��� 9DORU� TXH� VLWXD�VH� HP� XPD� PDUJHP� GH� HUURDFHLWiYHO��3RU�RXWUR� ODGR�R�PHVPR�QmR�RFRUUH�HP�UHODomR�DRV�YDORUHV�FHUWLILFDGRV�TXH�GLIHUHP�GH���D�����HP�UHODomR�DRV�YDORUHV�REWLGRV�SRU�,&3�06��H�GH���D��� �HP�UHODomR�DRV�YDORUHV�REWLGRV�SRU�),$����(P�DPERV�RV�FDVRV�VmR�YDORUHV�LQIHULRUHVDRV�GDV�DPRVWUDV�FHUWLILFDGDV�
2V�YDORUHV�REWLGRV�SDUD�D�DQiOLVH�HP�IOX[R��DWUDYpV�GR�XVR�GD�FXUYD�DQDOtWLFD�),$����� DSUHVHQWDUDP� XP� FRPSRUWDPHQWR� SDUHFLGR� FRP� RV� FDVRV� DQWHULRUHV�YDULDQGR�HQWUH���H ������TXDQGR�FRPSDUDGRV�DRV�YDORUHV�FHUWLILFDGRV��3RUpP��QHVWHFDVR� D� PDLRULD� GRV� YDORUHV� VLWXDUDP�VH� DFLPD� GRV� IRUQHFLGRV� QD� FHUWLILFDomR� GDVDPRVWUDV�� -i� RV� YDORUHV� REWLGRV� SRU� ),$��� TXDQGR� FRPSDUDGRV� FRP� ,&3�06�DSUHVHQWDP� HP� PpGLD� XPD� GLIHUHQoD� SHUFHQWXDO�� GH� FHUFD� GH� ��� ��� FRP� XPDYDULDomR�HQWUH����H������
2V�YDORUHV�REWLGRV�SDUD�DV�DQiOLVHV�HP�IOX[R�),$��� �FXUYD�DQDOtWLFD��H�),$���DGLomR�GH�SDGUmR���DSUHVHQWDUDP�XPD�GLVFRUGkQFLD�HQWUH�VL�TXH�YDULD�GH����D�����FRP� XP� YDORU� PpGLR� GH� ��� �� SDUD� ),$��� DFLPD� GR� YDORU� REWLGR� SDUD� ),$���&RPSDUDQGR�DV�HTXDo}HV�GDV�FXUYDV�GH�DGLomR�GH�SDGUmR��3���3��H�3���REWLGDV�GD)LJXUD� ������ SRGH�VH� QRWDU� XPD� VHPHOKDQoD� HQWUH� HODV�� (P� HVSHFLDO� REVHUYD�VHXPD�ERD�FRLQFLGrQFLD�HQWUH�RV� YDORUHV� GD� LQFOLQDomR� ���������������H� ���������6HFRPSDUDUPRV�WDLV�YDORUHV��FRP�R�REWLGR�GD�LQFOLQDomR�GD�FXUYD�DQDOtWLFD�&W ��������SRGH�VH�QRWDU�TXH�GLIHUHP�HQWUH�VL��2�TXH�OHYD�D�FRQFOXLU�TXH�R�PpWRGR�GH�DGLomR�GHSDGUmR� IRUQHFH� XPD� PHOKRU� HVWLPDWLYD� GD� FRQFHQWUDomR� QR� FDVR� GRV� PLQpULRVHVWXGDGRV� �&,(1)8(*26�� ������ S������� e� FODUR� TXH� p� SRVVtYHO� ID]HU� XVR� GRPpWRGR�GLUHWR�GHVGH�TXH�VH�GHVHMH� DSHQDV� XPD�HVWLPDWLYD� GD� FRQFHQWUDomR�� FRPXP�HUUR�DSUR[LPDGR�GH�FHUFD�GH�����HP�UHODomR�j�RXWUD�PHWRGRORJLD�
$�PHWRGRORJLD�HPSUHJDGD�SDUD�GHWHUPLQDomR�GH�XUkQLR�SRU� ,&3�06��p�XPDPHWRGRORJLD�Mi�EHP�HVWDEHOHFLGD�H�FHUWLILFDGD�QR�ODERUDWyULR�RQGH�IRL�UHDOL]DGD��DOpPGH�QmR�VRIUHU� WDQWR�R�HIHLWR�GH� LQWHUIHUrQFLD�FDXVDGR�SHORV�FRQVWLWXLQWHV�GD�PDWUL]�8P�RXWUR�SRQWR�D�VHU� REVHUYDGR��p�TXH�R� YDORU� FHUWLILFDGR�DSUHVHQWDGR�QD�7DEHOD�����p�UHVXOWDQWH�GD�PpGLD�GRV�YDORUHV�REWLGRV�DWUDYpV�GDV�GLIHUHQWHV�PHWRGRORJLDVHPSUHJDGDV� QD� FHUWLILFDomR� GR� WHRU� GH� 8�2� QR�PLQpULR� �7DEHOD� ������ QmR� VHQGR�SRUWDQWR�� R� YDORU� H[DWR�� (� FRQVLGHUDQGR� RV� YDORUHV� GH� GHVYLR� SDGUmR� GH� FDGD



���
GHWHUPLQDomR� REWLYHUDP�VH� YDORUHV� FRLQFLGHQWHV� FRP� RV� FHUWLILFDGRV�� LQGLFDQGRDVVLP��TXH�D�PHWRGRORJLD�p�EHP�VDWLVIDWyULD�H�DSOLFiYHO�QD�GHWHUPLQDomR�GH�PLQpULRVGH�SHFKEOHQGD�FRP�XP�DOWR�JUDX�GH�FRQILDELOLGDGH�
7DEHOD���� 9DORUHV� REWLGRV�� QRV� EROHWLQV� GH� FHUWLILFDomR� GH� DQiOLVH�� GDVGLIHUHQWHV�PHWRGRORJLDV�HPSUHJDGDV�QD�FHUWLILFDomR�GR�WHRU�GH�8�2� ����QRVPLQpULRV�GH�SHFKEOHQGD�HVWXGDGRV��3���3��H�3��� 8�2� ���0pWRGR 3� 3� 3�
(VSHFWURIRWRPHWULD&RP�$UVHQD]R�, ����������� ����������� �����������
(VSHFWURIRWRPHWULD&RP�'LEHQ]RPHWDQR ����������� ����������� �����)OXRULPpWULFR ����� ����������� �����������)OXRUHVFrQFLD�GH�5�; ����������� ����������� �����������5DGLRPHWULD�� ����������� ����������� �����������
0pGLD���'3 �����rr����� �����rr����� �����rr�����)217( %ROHWLQV� GH� FHUWLILFDomR� GH� DPRVWUDV� GR� SURJUDPD� GH� LQWHUFRPSDUDomR� GH� UHVXOWDGRV� GHDQiOLVH�GD�$JrQFLD� ,QWHUQDFLRQDO�GH�(QHUJLD�$W{PLFD��$,($���FRRUGHQDGR�SHOD�'LYLVmR�GH�4XtPLFD$QDOtWLFD�GD�-XQWD�GH�(QHUJLD�1XFOHDU��(VSDQKD�

'R�H[SRVWR�SRGH�VH�GL]HU�TXH�RV�YDORUHV�REWLGRV�SDUD�R�,&3�06�H�LQMHomR�HPIOX[R�HPSUHJDQGR�SULQFLSDOPHQWH�FXUYD�GH�DGLomR�GH�SDGUmR�HVWmR�HQWUH�RV�YDORUHVPDLV�SURYiYHLV�GRV�IRUQHFLGRV�SHODV�FHUWLILFDo}HV�GDV�DPRVWUDV��SRUWDQWR���SRGH�VHDILUPDU�FRP�VHJXUDQoD�TXH�R�PpWRGR�GHVHQYROYLGR�DSUHVHQWD�H[DWLGmR�VLPLODU�j�GRPpWRGR�GH�UHIHUrQFLD�
���� (678'2�'2�352&(662�(/(752�2;,'$7,92
2� HPSUHJR� GR� SURFHVVR� HOHWUR�R[LGDWLYR�� QD� GLVVROXomR� GH� DPRVWUDV� GHPLQpULRV�HP�VLVWHPDV�GH�DQiOLVH�SRU� LQMHomR�HP� IOX[R�SDUD�SRVWHULRU�GHWHUPLQDomRGH� XUkQLR� HP� OLQKD�� IRL� HVWXGDGR� GH� PRGR� D� DYDOLDU� D� VXD� YLDELOLGDGH� FRPR



���
PHWRGRORJLD�GH�DQiOLVH��$�DomR�GD�FRUUHQWH�� WHPSR��FRQFHQWUDomR�GH�iFLGRV�GHQWUHRXWURV� SDUkPHWURV� IRUDP� HVWXGDGRV�� VHPSUH� YLVDQGR� IRUQHFHU� VXEVtGLRV� jPHWRGRORJLD� D� VHU� GHVHQYROYLGD�� $V� DPRVWUDV� WLYHUDP� D� FRQFHQWUDomR� GR� DQDOLWRGHWHUPLQDGD�SHOR�PpWRGR�GH�LQMHomR�HP�IOX[R��),$����HPSUHJDQGR�FXUYDV�DQDOtWLFDVTXH� IRUDP� FRQVWUXtGDV� GLDULDPHQWH�� H� RV� UHVXOWDGRV� FRUULJLGRV� FRP� UHODomR� DRVYDORUHV� GH� UHIHUrQFLD� �REWLGRV� SRU� ,&3�06��� (P� DOJXQV� FDVRV�� IRUDP� RPLWLGRV�� RVYDORUHV� GH� GHVYLR� SDGUmR� GDV� GHWHUPLQDo}HV� H� DV� EDUUDV� GH� HUUR� GRV� JUiILFRV� GHPRGR�D�VLPSOLILFDU�D�DSUHVHQWDomR�H�IDFLOLWDU�D�YLVXDOL]DomR�

������ $omR�GD�FRQFHQWUDomR�GR�+&O�QD�H[WUDomR�GR�XUkQLR�DWUDYpV�GD
OL[LYLDomR�iFLGD�GR�PLQpULR�GH�SHFKEOHQGD
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)LJXUD����� ([WUDomR�GH�XUkQLR�GH�PLQpULR�GH� SHFKEOHQGD��3���HP�IXQomR�GD�FRQFHQWUDomRGH�+&O�
$SyV� VHUHP� VXEPHWLGDV� j� OL[LYLDomR� iFLGD� SRU� ��� PLQXWRV�� DV� DPRVWUDVWLYHUDP�DV� VROXo}HV�DQDOLVDGDV�H� FRP�RV� GDGRV� REWLGRV� VH� FRQVWUXLX� R� JUiILFR� GD



���
)LJXUD�������GH�PRGR�D�VH�DYDOLDU�D�FDSDFLGDGH�GH�H[WUDomR�GR�XUkQLR�HP�PLQpULR�GHSHFKEOHQGD�HP�IXQomR�GD�FRQFHQWUDomR�GR�+&O�

(VWi� QtWLGD� D� UHODomR� TXH� H[LVWH� HQWUH� D� FDSDFLGDGH� GH� H[WUDomR� H� DFRQFHQWUDomR�GR�iFLGR�QR� WHPSR�HPSUHJDGR��3RGH�VH�REVHUYDU� TXH� TXDQWR�PDLRUIRU� FRQFHQWUDomR� GR� iFLGR� PDLRU� VHUi� D� H[WUDomR� GR� XUkQLR�� 3RUpP�� PHVPR� HPFRQFHQWUDo}HV�H[WUHPDPHQWH�HOHYDGDV��D�H[WUDomR�QmR�FKHJD�D�XOWUDSDVVDU�RV�����QR�WHPSR�HVWXGDGR��DSHVDU�GR�H[FHVVR�GH�iFLGR�
2� +&O� H[LEH� XPD� IUDFD� SURSULHGDGH� GH� UHGXomR� GXUDQWH� D� GLVVROXomR� GHVyOLGRV��R�TXH�SRGH�DIHWDU�R� UHQGLPHQWR�GD�H[WUDomR�FDVR�D� IRUPD� UHGX]LGD�VHMD�DPHQRV�VRO~YHO��FRPR�p�R�FDVR�GRV�y[LGRV�GH�8�,9���2�XUkQLR�TXDQGR�SUHVHQWH�QDIRUPD� WHWUDYDOHQWH� FRPR� HP� 82��� QmR� GLVVROYH� HP� TXDQWLGDGH� SHUFHSWtYHO�QHFHVVLWDQGR� TXH� VHMD� R[LGDGR� D� IRUPD� KH[DYDOHQWH� �,17(51$7,21$/� $720,&(1(5*<�$*(1&<��������S����
82� o 82��� ��� �H�
1RUPDOPHQWH�R�+&O� p� XWLOL]DGR� FRQMXQWDPHQWH� FRP� RXWURV� UHDJHQWHV� �FRPRSRU�H[HPSOR�+12� RX�+�2����GH�PRGR�D�DFHOHUDU�H�RX�DXPHQWDU�D�VROXELOLGDGH�GDVHVSpFLHV� FRQWLGDV� QR� VyOLGR�� $VVLP� VHQGR� D� DomR� GH� DJHQWHV� R[LGDQWHV� VH� ID]QHFHVViULD��1R�FDVR�GH�DOJXQV�PLQpULRV�D�SUHVHQoD�GH�DOJXQV�GH�VHXV�FRQVWLWXLQWHV�FRPR�R�IHUUR��IDFLOLWD�D�DomR�GR�iFLGR��2�SDSHO�GR�tRQ�)H�,,,��QD�GLVVROXomR�GR�82���pPXLWR� LPSRUWDQWH� SRLV�� HOH� DJH� FRPR� XP� DJHQWH� GH� WUDQVIHUrQFLD� GH� HOpWURQV�VROXELOL]DQGR�R�XUkQLR�
82� ���)H��� o 82��� �� )H��
(QWUHWDQWR�R�XVR�DSHQDV�GR�IHUUR�FRQWLGR�QR�PLQpULR�QHP�VHPSUH�p�HILFLHQWH�XPD�YH]�TXH�R�)H�,,,��FRQVXPLGR�GHYHUi�VHU�UHSRVWR�DWUDYpV�GD�R[LGDomR�GR�)H�,,��TXH� p� IHLWR� SHOD� DomR� GRV� tRQV� KLGURJrQLR�� FRQVXPLGR� DVVLP� SDUWH� GR� iFLGR�� (PPXLWRV�FDVRV��D�DomR�GH�XP�DJHQWH�R[LGDQWH�H[WHUQR�SRGHUi�UHGX]LU�HP�DWp������RFRQVXPR�GR�iFLGR�UHTXHULGR�SDUD�D�R[LGDomR�GR�)H�,,���FRPR�QR�FDVR�GR�tRQV�&O2� H&O2���
)H�� ����&O2� �� �+� o )H��� �� &O� ����+�2



���
�)H�� �� &O2�� ����+� o �)H��� ����&O� ��� �+�2
3RUWDQWR�� D� SUHVHQoD� GH� XP� DJHQWH� R[LGDQWH� HP� XP� PHLR� FRP� XPDFRQFHQWUDomR�PRGHUDGD� GH� iFLGR� VH�PRVWUD� WmR� HILFLHQWH� TXDQWR� R� XVR� GH� iFLGRVFRQFHQWUDGRV��KDMD�YLVWD�R�HPSUHJR�GH�+12���+&O2���%U� H�+�2�� HP�FRPELQDomR�FRP�+&O�QD�JUDQGH�PDLRULD�GDV�DEHUWXUDV�
����� $YDOLDomR� GD� SUHVHQoD� GH� GHSyVLWRV� GH� XUkQLR� QR� FiWRGR

GXUDQWH�D�HOHWUyOLVH�GH�XPD�VROXomR�GH�XUkQLR
$�WpFQLFD�GH�HOHWUyOLVH�WDPEpP�p�XWLOL]DGD�SDUD�VHSDUDU�R�XUkQLR�GDV�GHPDLVVXEVWkQFLDV� TXH� R� DFRPSDQKDP� �3$/(,�� ������ S������� 1RUPDOPHQWH� VH� ID]� DUHPRomR�SRU�HOHWUyOLVH�GRV�HOHPHQWRV�LQGHVHMiYHLV��SULPHLUR�GH�PRGR�D�VH�REWHU�XPDVROXomR�GH�XUkQLR�OLYUH�GH�LQWHUIHUHQWHV�SDUD�DQiOLVH�SRVWHULRU�
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)LJXUD����� $YDOLDomR�GD� SUHVHQoD� GH� GHSyVLWRV� GH� XUkQLR� QR� FiWRGR� GXUDQWH� D� HOHWUyOLVHFRP�����P$FP����GH�GXDV�VROXo}HV�GH���PJ/�� GH�XUkQLR�HP�PHLR�GH�+&O�����PRO/�� H�GH�+�62�����PRO/�� HP�IXQomR�GR�WHPSR�



���
$SHVDU�GH�QmR�VH�WHU�HQFRQWUDGR�PHQomR�SDUD�HVWH�ILP�R�+&O��TXH�p�XP�GRViFLGRV� PDLV� DSURSULDGR� SDUD� D� GLVVROXomR� GH� XUkQLR� �3$/(,�� ������ S���� .$7=� H5$%,12:,7&+��������S�������PRVWURX�VHU�EHP�~WLO�D�HVWH�HVWXGR��YLVWR�QmR�WHU�VLGRHQFRQWUDGD�TXDQWLGDGH�DSUHFLiYHO�GH�XUkQLR�QDV�FRQGLo}HV�HVWXGDGDV���������FRPRSRGH�VHU�REVHUYDGR�QD�)LJXUD�������2�+�62� VH�FRPSRUWRX�GH�PRGR�LGrQWLFR�DR�+&ODSHVDU�TXH�XPD�PHGLGD�HVSHFLDO�GHYHU�VHU�WRPDGD�FRPR�R�XVR�GH�kQRGR�GH�SODWLQDSRLV��R�kQRGR�GH�JUDILWD�VH�GHWHULRUD�UDSLGDPHQWH�QD�SUHVHQoD�GH�+�62��
����� $omR�GD�FRUUHQWH�HP�IXQomR�GR�WHPSR
$�)LJXUD������PRVWUD�R�HIHLWR�GD�DomR�GD�FRUUHQWH�VREUH�XPD�VXVSHQVmR�GHPLQpULR�GH�SHFKEOHQGD��3����HP�PHLR�GH�+&O�����PRO/�� DR�ORQJR�GH����PLQXWRV�GHHOHWUyOLVH��FRPSDUDGD�FRP�D�OL[LYLDomR�iFLGD�QD�H[WUDomR�GH�XUkQLR�
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���P$FP������P$FP������P$FP������P$FP��

)LJXUD����� $omR�GD�FRUUHQWH�HP�IXQomR�GR� WHPSR�QR�SURFHVVR�GH�H[WUDomR�GH�XUkQLR�HPPLQpULR�GH�SHFKEOHQGD��3���HP�PHLR�GH�+&O�����PRO/���



���
1RWD�VH� TXH� D� HILFLrQFLD� GH� H[WUDomR� GR� XUkQLR� GR� PLQpULR�� HPSUHJDQGR� DOL[LYLDomR� HOHWUR�R[LGDWLYD�� QDV� FRQGLo}HV� HVWXGDGDV� p� EHP� VXSHULRU� D� OL[LYLDomRiFLGD�� 8PD� GLIHUHQoD�� GH� DSUR[LPDGDPHQWH� ���� DFLPD� GD� OL[LYLDomR� iFLGD�� IRLDOFDQoDGD�Mi�QR�SULPHLUR�PLQXWR�GR�SURFHVVR��2EVHUYD�VH�TXH�HQTXDQWR�QD�OL[LYLDomRiFLGD� IRUDP� QHFHVViULRV� FHUFD� GH� ��PLQXWRV� SDUD� XPD�H[WUDomR� GH� �����P�Y�� QDHOHWUR�R[LGDWLYD� EDVWRX� DSHQDV� �� PLQXWR�� 2� UHQGLPHQWR� Pi[LPR� GD� H[WUDomR� IRLUDSLGDPHQWH� DWLQJLGR�� QmR� RFRUUHQGR� YDULDomR� GD� TXDQWLGDGH� H[WUDtGD� SHOR� WHPSRREVHUYDGR�� R� TXH� WRUQD� R� SURFHVVR� DWUDHQWH� SDUD� ILQV� DQDOtWLFRV�� HP� VLVWHPDV� GHDQiOLVH�SRU�LQMHomR�HP�IOX[R��GHVGH�TXH�VHMD�UHSURGXWtYHO�
2� HPSUHJR� GH� EDL[DV� GHQVLGDGHV� GH� FRUUHQWHV� SDUHFHP� VHU� WmR� HILFLHQWHVSDUD�HVWH� WLSR�GH�HOHWUyOLWR�TXDQWR�DV�DOWDV��SRLV�DSDUHQWHPHQWH�IDYRUHFHP�GH� LJXDOPRGR� R� SURFHVVR� GH� IRUPDomR� H� GLVSRQLELOL]DomR� GR� DJHQWH� R[LGDQWH� QD� VROXomR�3DVVDGR� �� PLQXWR� R� HIHLWR� GD� DSOLFDomR� GH� XPD� GHQVLGDGH� GH� FRUUHQWH� EDL[D� pSUDWLFDPHQWH�R�PHVPR�TXDQGR�DXPHQWD�VH�D�GHQVLGDGH�GH�FRUUHQWH��)LJXUD�������
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��PLQ��PLQ��PLQ��PLQ��PLQ��PLQ��PLQ��PLQ��PLQ���PLQ

)LJXUD����� (ILFLrQFLD� GD� FRUUHQWH� QR� SURFHVVR� GH� H[WUDomR� GH� XUkQLR� HP� PLQpULR� GHSHFKEOHQGD��3���HP�PHLR�GH�+&O�����PRO/���



���
$� )LJXUD� ����� PRVWUD� RV� HVSHFWURJUDPDV� GD� DQiOLVH� SRU� IOXRUHVFrQFLD� GHUDLRV�;�GR�PDWHULDO�UHVLGXDO�FROHWDGR�GD�OL[LYLDomR�HOHWUR�R[LGDWLYD�3RGH�VH�REVHUYDUTXH�KRXYH�XPD�UHGXomR�FRQVLGHUiYHO�GH�XUkQLR�QD�DPRVWUD�TXDQGR�FRPSDUDGR�DR�RREWLGR�GD�PHVPD�DPRVWUD�TXH�QmR�VRIUHX�WUDWDPHQWR�
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)H

��P$FP������P$FP������P$FP������P$FP��

)LJXUD����� 5HVXOWDGRV� FRPSDUDWLYRV� GDV� DQiOLVHV� SRU� IOXRUHVFrQFLD� GH� UDLRV�;� GRVPDWHULDLV�UHVLGXDLV�FROHWDGRV�GDV�OL[LYLDo}HV� HOHWUR�R[LGDWLYDV�GH�DPRVWUDV�GH� SHFKEOHQGD�3����������GH�8�2���H�XPD�DPRVWUD�QmR�WUDWDGD�PRVWUDQGR�D�HILFLrQFLD�GD�FRUUHQWH�QR�SURFHVVRGH�H[WUDomR�GH�XUkQLR�HP�PLQpULR�GH�SHFKEOHQGD�HP�PHLR�GH�+&O�����PRO/���

3RGH�VH�REVHUYDU�XPD�QtWLGD�GLIHUHQoD�TXDQGR�VH�REVHUYD�R�PDWHULDO�UHVLGXDODWUDYpV� GDV� OHQWHV� GH� XP�PLFURVFySLR� �)LJXUD� �������$V� DPRVWUDV� TXH� VRIUHUDP� DOL[LYLDomR� HOHWUR�R[LGDWLYD�� VH� DSUHVHQWDP�PDLV� OLPSDV�� FRP� RV� FULVWDLV� GH� VLOLFDWRPDLV�WUDQVSDUHQWHV�TXDQGR�FRPSDUDGDV�D�XPD�DPRVWUD�TXH�QmR�VRIUHX�R�SURFHVVR�



���

��P$�FP��

����P$�FP��

����P$�FP��

����P$�FP��
)LJXUD����� )RWRV�GH�PLFURVFRSLD�GH�JUmRV�GH�PLQpULR�GH�SHFKEOHQGD��3����PRVWUDQGR�DDomR�GD�OL[LYLDomRomR�HOHWUR�R[LGDWLYD�VREUH�D�VXSHUItFLH�GRV�JUmRV�



���
����� ,QIOXrQFLD� GD� GHQVLGDGH� GD� VXVSHQVmR� GDV� SDUWtFXODV� GD

DPRVWUD�QR�SURFHVVR�GH�H[WUDomR�GR�XUkQLR
8P�DXPHQWR�QD�GHQVLGDGH�GD�VXVSHQVmR�GDV�SDUWtFXODV�GD�DPRVWUD�SRGHUi�HP�DOJXQV�FDVRV��FULDU�GLILFXOGDGHV�j�GLVVROXomR�GXUDQWH�R�SURFHVVR�HOHWUR�R[LGDWLYR�$%5$17(6� H� &267$�� ������� DR� GLPLQXLU�� SRU� H[HPSOR�� D� GLVSRQLELOLGDGH� GRUHDJHQWH�H�R[LGDQWH�RX�R�FRQWDWR�FRP�R�HOHWURGR��$�ILJXUD������DSUHVHQWD�R�HIHLWR�GRDXPHQWR�GD�GHQVLGDGH�GD�VXVSHQVmR�GDV�SDUWtFXODV�GD�DPRVWUD�VREUH�R�SHUFHQWXDOGH� H[WUDomR� GH� XUkQLR�� 3RGH�VH� REVHUYDU� TXH� LQGHSHQGHQWHPHQWH� GR� DXPHQWR� GDGHQVLGDGH� GD� VXVSHQVmR� GDV� SDUWtFXODV� GD� DPRVWUD�� R� UHQGLPHQWR� GH� H[WUDomR� VHPDQWpP� FRQVWDQWH� QD� IDL[D� HVWXGDGD�� QmR� GHSHQGHQGR� GD� GHQVLGDGH� H�� SRUWDQWR�QmR�LQWHUIHULQGR�QD�H[WUDomR�GR�XUkQLR�
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)LJXUD����� ,QIOXrQFLD�GD�GHQVLGDGH�GD�VXVSHQVmR�GH�SDUWtFXODV�GR�PLQpULR�QR�S URFHVVR�GHH[WUDomR�GH�XUkQLR�HP�PLQpULR�GH� SHFKEOHQGD��3���HP�PHLR�GH�+&O�����PRO/�� FRP�GHQVLGDGHGH�FRUUHQWH�GH�����P$FP�����GXUDQWH����PLQXWRV�



���
����� ,QIOXrQFLD�GD�WHPSHUDWXUD�QR�SURFHVVR�GH�H[WUDomR�GR�XUkQLR�HP

IXQomR�GR�WHPSR
$�DomR�GD�WHPSHUDWXUD�QRUPDOPHQWH�p�XP�IDWRU�LPSRUWDQWH�TXDQGR�VH�WUDWD�GDGLVVROXomR�SRU�YLD�~PLGD��$�DomR�GRV�iFLGRV�p�SRWHQFLDOL]DGD�TXDQGR�VH�DSOLFD�FDORUDR�VLVWHPD��$VVLP�VHQGR��YHULILFRX�VH�R�HIHLWR�FDXVDGR�SHOD�DomR�GD�WHPSHUDWXUD�QDOL[LYLDomR�iFLGD�H�QD OL[LYLDomR�HOHWUR�R[LGDWLYD�
2�DXPHQWR�GD�WHPSHUDWXUD��SDUD����H����q&��QD�OL[LYLDomR�iFLGD��)LJXUD������PHOKRURX�� FRPR� HVSHUDGR�� R� UHQGLPHQWR� GH� H[WUDomR�� FRPSDUDWLYDPHQWH� D� ��� q&QDV� PHVPDV� FRQGLo}HV�� 2EWHYH�VH�� QR� SULPHLUR� PLQXWR�� YDORUHV� SUy[LPRV� DRVREWLGRV�FRP�D�DSOLFDomR�D����q&�GH�����P$FP�� HP�XP�WHPSR�GH�HOHWUyOLVH�GH�FHUFDGH� �� PLQXWR�� 8P� DXPHQWR� QD� HILFLrQFLD� GH� H[WUDomR� GH� FHUFD� GH� �� �� P�Y�UHODWLYDPHQWH� D� REWLGD� FRP� D� HOHWUR�R[LGDomR�� WDPEpP� IRL� REVHUYDGR� D� ��� q&�,QGLFDQGR�DXPHQWR�QD�H[WUDomR�HP�IXQomR�GR�DXPHQWR�GD�WHPSHUDWXUD�
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���R&���R&���R&

)LJXUD����� ,QIOXrQFLD�GD�WHPSHUDWXUD�HP�IXQomR�WHPSR�QR�SURFHVVR�GH�H[WUDomR�GH�XUkQLRHP�PLQpULR�GH�SHFKEOHQGD��3���HP�PHLR�GH�+&O�����PRO/�� VHP�DSOLFDomR�GH�FRUUHQWH�



���
2�PHVPR�UHVXOWDGR��QR�HQWDQWR�QmR�IRL�REVHUYDGR�TXDQGR�D� WHPSHUDWXUD�IRLDXPHQWDGD�QR�SURFHVVR�HOHWUR�R[LGDWLYR�� �)LJXUD��������2�DXPHQWR�GD� WHPSHUDWXUDDIHWRX�R�UHQGLPHQWR��GD��H[WUDomR�GH�PRGR�QHJDWLYR��$R�YDULDU�D�WHPSHUDWXUD�SDUD���q&�IRL�REWLGR�XP�UHQGLPHQWR�GH�H[WUDomR�HT�LYDOHQWH�DR�REVHUYDGR�D����q&�QDVPHVPDV�FRQGLo}HV��$����q&��R�UHQGLPHQWR�IRL�FHUFD�GH������PHQRU�GR�TXH�R�REWLGRLQLFLDOPHQWH� D� ��� q&�� $V� OLPLWDo}HV� LPSRVWDV� SHOR� DXPHQWR� GD� WHPSHUDWXUD� DRSURFHVVR� GH� WUDQVIHUrQFLD� GH�PDVVD� GR� FORUR� GD� IDVH� JDVRVD� SDUD� D� IDVH� OtTXLGDDIHWRX�D�GLVSRQLELOLGDGH�GR�DJHQWH�R[LGDQWH��UHVXOWDQGR�HP�YDORUHV�PHQRUHV�SDUD�RUHQGLPHQWR�GD�H[WUDomR�
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���R&������P$FP������R&������P$FP������R&������P$FP���

)LJXUD����� ,QIOXrQFLD�GD�WHPSHUDWXUD�HP�IXQomR�GR�WHPSR�QR�SURFHVVR�GH�H[WUDomR� HOHWUR�[LGDWLYR�GH�XUkQLR�HP��PLQpULR�GH��SHFKEOHQGD��3���HP�PHLR�GH�+&O�����PRO/�� �����P$FP����



���
����� $YDOLDomR� GD� UHSURGXWLELOLGDGH� GD� OL[LYLDomR� iFLGD� QD� H[WUDomR

GR�XUkQLR�HP�IXQomR�GR�WHPSR
$�ILJXUD������H�D�7DEHOD�����DSUHVHQWDP�RV�UHVXOWDGRV�GH�WUrV�H[WUDo}HV�QDVFRQGLo}HV��GHVFULWDV�QR�LWHP����������VHP�DSOLFDomR�GH�FRUUHQWH�
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��P$FP����P$FP����P$FP��

)LJXUD����� 5HSURGXWLELOLGDGH�HP�IXQomR�GR�WHPSR�QR�SURFHVVR�GH�H[WUDomR�GH�XUkQLR�HPPLQpULR�GH�SHFKEOHQGD��3���HP�PHLR�GH�+&O�����PRO/�� VHP�DSOLFDomR�GH�FRUUHQWH�

+i�� SHOR� PHQRV� SDUD� D� DPRVWUD� HVWXGDGD� �HP� WULSOLFDWD��� XPD� ERDUHSURGXWLELOLGDGH�QD�H[WUDomR��FRPR�SRGH�VH�REVHUYDU�QD�ILJXUD�������DSUHVHQWDQGRXP� GHVYLR� SDGUmR� UHODWLYR� QmR� VXSHULRU� D� ���� �� �7DEHOD� ������ UHODWLYDPHQWH� DRVYDORUHV� PpGLRV� GDV� DPRVWUDV� SDUD� RV� PHVPRV� SHUtRGRV� GH� WHPSRV�� 2V� YDORUHVREWLGRV�DSUHVHQWDUDP�XPD�ERD�DSUR[LPDomR�HQWUH�VL��PRVWUDQGR�TXH�R�SURFHVVR�GHH[WUDomR� GR� XUkQLR�� SRU� OL[LYLDomR� iFLGD�� VHJXH� XPD� WHQGrQFLD� GH� DXPHQWR� HPIXQomR�GR�WHPSR��DWLQJLQGR�XP�Pi[LPR��FRP�XPD�SRVVtYHO�HVWDELOL]DomR�QR�ILQDO�



���
7DEHOD���� 5HSURGXWLELOLGDGH�HP�IXQomR�GR�WHPSR�QR�SURFHVVR�GH�H[WUDomRGH� XUkQLR� HP�PLQpULR� GH� SHFKEOHQGD� �3��� HP�PHLR� GH� +&O� ���� PRO/�� VHPDSOLFDomR�GH�FRUUHQWH� 8UkQLR�H[WUDtGR����7HPSR�PLQXWR� ��P$FP�� 0pGLD�rr '3� ���� ���� ���� ������r ���� ���� ���� ���� �����r ���� ���� ���� ���� �����r ���� ���� ���� ���� �����r ���� ���� ���� ���� �����r ���� ���� ���� ���� �����r ���� ���� ���� ���� �����r ���� ���� ���� ���� �����r ���� ���� ���� ���� �����r ����� ���� ���� ���� �����r ���

����� $YDOLDomR�GD� UHSURGXWLELOLGDGH�GD� OL[LYLDomR� HOHWUR�R[LGDWLYD�QD
H[WUDomR�GR�XUkQLR�HP�IXQomR�GR�WHPSR

$� WDEHOD� ���� H� D� ILJXUD� ����� DSUHVHQWDP� RV� UHVXOWDGRV� REWLGRV� GH� WUrVH[WUDo}HV� HOHWUR�R[LGDWLYDV� QDV�PHVPDV� FRQGLo}HV� GHVFULWDV� QR� LWHP� ��������� FRPDSOLFDomR�GH�FRUUHQWH�
3RGH�VH� REVHUYDU� SDUD� D� DPRVWUD� HVWXGDGD� �HP� WULSOLFDWD��� TXH� R� SURFHVVRHOHWUR�R[LGDWLYR� DSUHVHQWRX� XPD� ERD� UHSURGXWLELOLGDGH� SDUD� RV� SHUFHQWXDLV� GHH[WUDomR� GH� Pi[LPRV� REWLGRV� HP� GLVWLQWRV� SHUtRGRV� GH� WHPSR�� FRP� XP� GHVYLRSDGUmR�UHODWLYR�QmR�VXSHULRU�D��������7DEHOD�������UHODWLYDPHQWH�DRV�YDORUHV�PpGLRVGDV�DPRVWUDV�SDUD�RV�PHVPRV�WHPSRV��$�H[WUDomR�VH�PRVWURX�FRQVWDQWH�H�HVWiYHO�DWLQJLQGR�R�Pi[LPR�HP���PLQXWRV��H�PDQWHYH�VH�DVVLP��DR�ORJR�GR�WHPSR�REVHUYDGR�)LJXUD�������
'HVWD� IRUPD�� SRGH�VH� JDUDQWLU� XPD� DPRVWUDJHP� XQLIRUPH� GD� VROXomR�� DTXDOTXHU� WHPSR�� VHP� R� LQFRQYHQLHQWH� GD� YDULDomR� TXH� SRGH� VHU� REVHUYDGD� QDOL[LYLDomR� iFLGD� �)LJXUD� ������� TXH� H[LJLULD� XP� FRQWUROH� PDLV� UtJLGR� GR� WHPSR� QDDPRVWUDJHP�
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)LJXUD����� 5HSURGXWLELOLGDGH�HP�IXQomR�GR�WHPSR�QR�SURFHVVR�GH�H[WUDomR�GH�XUkQLR�HPPLQpULR� � GH� � SHFKEOHQGD� � �3��� HP� �PHLR� GH� +&O� ���� PRO/�� FRP� DSOLFDomR� GH� FRUUHQWH� ����P$FP����

7DEHOD����� 5HSURGXWLELOLGDGH�HP�IXQomR�GR�WHPSR�QR�SURFHVVR�GH�H[WUDomRGH� XUkQLR� HP�PLQpULR� GH� SHFKEOHQGD� �3��� HP�PHLR� GH� +&O� ���� PRO/�� FRPDSOLFDomR�GH�FRUUHQWH������P$FP����8UkQLR�H[WUDtGR����7HPSR�PLQXWR� ����P$FP�� 0pGLD�rr '3� ���� ���� ���� �����r ���� ���� ���� ���� �����r ���� ���� ���� ���� �����r ���� ���� ���� ���� �����r ���� ���� ���� ���� �����r ���� ���� ���� ���� �����r ���� ���� ���� ���� �����r ���� ���� ���� ���� �����r ���� ���� ���� ���� �����r ����� ���� ���� ���� �����r ���



���
����� $YDOLDomR�GD�DomR�GR�DJHQWH�R[LGDQWH�HP�IXQomR�GR� WHPSR�QD

H[WUDomR�GR�XUkQLR�HP�SHFKEOHQGD
$�DomR�GR�PHLR� VREUH� R�PLQpULR� LQIOXrQFLD� QD� H[WUDomR� GR� XUkQLR�� 3DUWH� GDH[WUDomR�VH�Gi�GHYLGR�D�DomR�GR�iFLGR�TXH�DWDFD�RV�FULVWDLV�FRQWLGRV�QR�PLQpULR��HSDUWH� SHOD� DomR� GR� DJHQWH� R[LGDQWH�� TXH� DJH� VREUH� R� y[LGR� GH� 8�,9��� LQVRO~YHO�WUDQVIRUPDQGR�R�HP�8�9,��EHP�PDLV�VRO~YHO��$�)LJXUD������DSUHVHQWD�R�UHVXOWDGR�GHWUrV� H[WUDo}HV� HOHWUR�R[LGDWLYDV� REWLGDV� SHOD� DSOLFDomR� GXUDQWH� ��PLQXWR�� D� �� q&�FRP� XPD� GHQVLGDGH� GH� FRUUHQWH� GH� ����P$FP���� VHQGR� DV� DPRVWUDV� FROHWDGDV� HPHGLGDV�SRU����PLQXWRV�HP�LQWHUYDORV�GH���PLQXWR�
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)LJXUD����� $omR�GR�DJHQWH�R[LGDQWH�HP�IXQomR�GR�WHPSR�QR�SURFHVVR�GH�H[WUDomR� HOHWUR�R[LGDWLYD�GH�XUkQLR�HP�PLQpULR�GH�SHFKEOHQGD��3���HP�PHLR�GH�+&O�����PRO/�� FRP�GHQVLGDGHGH�FRUUHQWH�GH�����P$FP�� SRU���PLQXWR�H�FROHWD�DR�ORQJR�GH����PLQXWRV�

$�DSOLFDomR�GH�FRUUHQWH�SRU���PLQXWR�DSUHVHQWRX��FRPR�SRGH�VHU�REVHUYDGRQD� ILJXUD� ������ XP� DOWR� UHQGLPHQWR� GH� H[WUDomR�� SRUpP�� QmR� DWLQJLX� R� UHQGLPHQWR



���
Pi[LPR�HVSHUDGR�GH�H[WUDomR�GR�XUkQLR�DSyV���PLQXWR��)LJXUD��������$SHVDU�GD�ERDHILFLrQFLD�GR�DJHQWH�R[LGDQWH� ORJR�QR�SULPHLUR�PLQXWR��D�DSOLFDomR�GH�FRUUHQWH�SRUXP�WHPSR�PDLRU�VH�ID]�QHFHVViULR��&RQIRUPH�SRGH�VHU�REVHUYDGR�QD�ILJXUD�������KiD�QHFHVVLGDGH�GD�SURGXomR�GH�PDLV�DJHQWH�R[LGDQWH�GH�PRGR�TXH�SRVVD�DWLQJLU�RPi[LPR�HVSHUDGR��7DOYH]�R�DXPHQWR�GD�FRQFHQWUDomR�GR�iFLGR�H�RX�D�DGLomR�GH�XPDGLWLYR� TXH� IDYRUHoD� D� IRUPDomR� GH� PDLV� DJHQWH� R[LGDQWH� HP� XP� WHPSR� PHQRU�SHUPLWD� TXH� VH� DOFDQFH� R� Pi[LPR� GH� H[WUDomR� QDV� FRQGLo}HV� HVWXGDGDV�� HP� XPWHPSR�PHQRU�RX�LJXDO�D���PLQXWR�

����� $YDOLDomR� GD� DomR� GD� FRQFHQWUDomR� H� GR� WLSR� GH� HOHWUyOLWR� QR
SURFHVVR�HOHWUR�R[LGDWLYR�GH�H[WUDomR�GR�XUkQLR�HP�SHFKEOHQGD

1D�)LJXUD������WHP�VH�R�HIHLWR�GD�DomR�GR�+�62� ����PRO/�� VREUH�R�PLQpULRGH�SHFKEOHQGD�
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+�62� ����PRO/�� �����P$FP���+�62� ����PRO/�� ���P$FP���

)LJXUD����� $omR� GR� +�62� ���� PRO/�� HP� IXQomR� GR� WHPSR� QR� SURFHVVR� GH� H[WUDomR� GHXUkQLR�HP�PLQpULR�GH�SHFKEOHQGD��3����VHP�H�FRP�FRUUHQWH������P$FP����



���
$� H[WUDomR� HP� PHLR� GH� +�62� ���� PRO/�� VHP� HOHWUyOLVH� DSUHVHQWRX�� QRVSULPHLURV� PLQXWRV�� XPD� FRQFRUGkQFLD� UD]RiYHO� � FRPSDUDWLYDPHQWH� FRP� +&O� ���PRO/�� �)LJXUD� ������� ,QLFLDOPHQWH� SRGH�VH� GL]HU� TXH� OL[LYLDomR� iFLGD� HPSUHJDQGR+�62� ����PRO/�� VH�DVVHPHOKD�EDVWDQWH�D�REWLGD�FRP�+&O�����PRO/����3RUpP��SRGH�VH�QRWDU�TXH�DWLQJH�XP�Pi[LPR��FRP�XP�YDORU�ILQDO�GH�H[WUDomR�GH�FHUFD�GH��������LQIHULRU�DRV��������REWLGRV�FRP�+&O�����PRO/�� QDV�PHVPDV�FRQGLo}HV�
$�H[WUDomR�GR�XUkQLR�DWUDYpV�GD�HOHWUyOLVH�GR�+�62� ����PRO/����PRVWURX�XPSHUILO�GH�FRPSRUWDPHQWR�H�XP�UHQGLPHQWR�XP�SRXFR�LQIHULRU��SRUpP��EHP�SUy[LPR�GRREWLGR�DWUDYpV�GD� OL[LYLDomR�iFLGD�FRP�+&O�����PRO/�� �)LJXUD��������$�FRPSDUDomRHQWUH�D�OL[LYLDomR�GR�PLQpULR�FRP�H�VHP�DSOLFDomR�GH�HOHWUyOLVH��HP�PHLR�GH�+�62��VXJHUH�D�DomR�GH�XP�DJHQWH�R[LGDQWH�JHUDGR�SHOD�HOHWUyOLVH��$�R[LGDomR�DWUDYpV�GDHOHWUyOLVH�GH�VROXomR�+�62� RFRUUHX��SRVVLYHOPHQWH��GHYLGR�j�DomR�GR�+�2� TXH�IRLIRUPDGR�DWUDYpV�GD�UHGXomR�GR�R[LJrQLR�JHUDGR�TXDQGR�D�iJXD�VH�GHFRPS{V�SHODSDVVDJHP�GD�FRUUHQWH�HOpWULFD��%UHWW�H�%UHWW�������S������
2� �����+� ���� �H� : +�2�
+�2� �����+� �����H� : �+�2
&RPR� Mi� IRL� YLVWR� DQWHULRUPHQWH� �)LJXUD��������D�HILFLrQFLD�GD�H[WUDomR� SRGHDXPHQWDU�FRP�R�DXPHQWR�GD�FRQFHQWUDomR�GR�iFLGR��2�HIHLWR�QD�H[WUDomR�GH�XUkQLRHPSUHJDQGR� HOHWUyOLVH� HP� iFLGRV� PDLV� FRQFHQWUDGRV� p� DSUHVHQWDGR� QDV� )LJXUDV�����H������
2�+&O�FRPSRUWRX�VH�QR�H[SHULPHQWR�FRP�FRUUHQWH�FRQIRUPH�HVSHUDGR��)LJXUD������� RX� VHMD�� R� UHQGLPHQWR� GD� H[WUDomR� REWLGR� HP� PHLR� GH� +&O� ���� PRO/�� QmRDXPHQWRX�PXLWR��DSHQDV�FHUFD�GH�����D�PDLV��FRPSDUDWLYDPHQWH�DR�+&O�����PRO/���3RGH�VH�REVHUYDU�QD�)LJXUD�������TXH�Ki�XP�YDORU� OLPLWH�SDUD�D�H[WUDomR�GH�XUkQLRGR�PLQpULR�GH� FHUFD� GH� ������SDUD�XP� WHPSR�GH� ���PLQXWRV� QD� FRQFHQWUDomR� GHFHUFD� GH� �����PRO�/�� TXH�PXLWDV� YH]HV� SDUD� VHU� DOFDQoDGR�PDLV� UDSLGDPHQWH�� VyGHSHQGHUi�GD�DomR�GH�XP�DJHQWH�R[LGDQWH��3RUWDQWR��XP�DXPHQWR�QmR�PXLWR�PDLRUQD� H[WUDomR�� HP� UHODomR� DR� +&O� ���� PRO�/�� SRGHULD� VHU� SUHYLVWR� QRV� GRLVH[SHULPHQWRV� FRP�H� VHP� FRUUHQWH��2� LQWHUHVVH�PDLRU� HVWi� QD� SRVVLELOLGDGH� GH� VHREWHU�XP�Pi[LPR�QD�HILFLrQFLD�GH�H[WUDomR�EHP�PDLV�UDSLGDPHQWH�HPSUHJDQGR�XPiFLGR�FRP�XPD�FRQFHQWUDomR�PHQRU�
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+&O�����PRO/�� �����P$FP���+&O�����PRO/�� �����P$FP���+&O�����PRO/�� ���P$FP���+&O�����PRO/�� ���P$FP���

)LJXUD����� ,QIOXrQFLD� GD� FRQFHQWUDomR� GR� +&O� HP� IXQomR� GR� WHPSR� QR� SURFHVVR� GHH[WUDomR�GH�XUkQLR�HP�PLQpULR�GH�SHFKEOHQGD��3���VHP�H�FRP�FRUUHQWH������P$FP����

2�+�62� WDPEpP�VH�FRPSRUWRX�GH�IRUPD�VLPLODU�DR�+&O��QR�H[SHULPHQWR�FRPFRUUHQWH�� FRP�XP�DXPHQWR�PpGLR� QR� UHQGLPHQWR� GH� H[WUDomR�� REWLGR� HP�PHLR� GH+�62� ����PRO/����GH�FHUFD�GH������FRPSDUDWLYDPHQWH�DR�+�62� ����PRO/�� �)LJXUD�������1mR�VLJQLILFDQGR��SRUpP��XPD�PHOKRUD�HP� UHODomR�j�H[WUDomR� REWLGD� FRP�R+&O�QDV�PHVPDV�FRQGLo}HV�
3RGH�VH�REVHUYDU� TXH�R�YDORU� GH�H[WUDomR�PpGLR� ILQDO� IRL�SUDWLFDPHQWH� LJXDODR�REWLGR�SDUD�R�+&O�����PRO/����TXH�FRQWpP�XP�Q~PHUR�GH�PLOLHTXLYDOHQWHV�PHQRUTXH�R�+�62� ����PRO/����$�PHOKRUD�REVHUYDGD��QR�HQWDQWR��p�TXH�IRL�SRVVtYHO�DWLQJLUR� YDORU� Pi[LPR� GH� H[WUDomR� �FHUFD� GH� ��� ��� QR� SULPHLUR� PLQXWR�� FRP� HOHWUyOLVH�)LJXUD� ������� (VVD� PHOKRUD� QR� UHQGLPHQWR� SRVVLYHOPHQWH� VH� GHX� HP� IXQomR� GDR[LGDomR�GR�8�,9��D�8�9,��SHOR�R[LJrQLR�IRUPDGR�QD�HOHWUyOLVH�GD�VROXomR�GH�+�62��TXH�JHURX�2� H�+���3RUpP��REVHUYRX�VH�XPD� LQFRQVWkQFLD�GRV�YDORUHV�GH�H[WUDomRSHOR�WHPSR��R�TXH�QmR�RFRUUH�FRP�R�+&O��)LJXUD�������
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+�62� ����PRO/�� �����P$FP���+�62� ����PRO/�� ���P$FP���+�62� ����PRO/�� ���P$FP���+�62� ����PRO/�� �����P$FP���

)LJXUD����� ,QIOXrQFLD� GD� FRQFHQWUDomR� GR� +�62� HP� IXQomR� GR� WHPSR� QR� SURFHVVR� GHH[WUDomR�GH�XUkQLR�HP�PLQpULR�GH�SHFKEOHQGD��3���FRP�H�VHP�FRUUHQWH������P$FP����

$�HOHWUyOLVH�VRE�DV�PHVPDV�FRQGLo}HV�GD�VROXomR�GH�1D&O�����P�Y�HP�PHLRGH� +�62� ���� PRO/���� DSUHVHQWRX� XP� UHQGLPHQWR� GH� H[WUDomR� PHQRU� TXH� DTXHOHREWLGR�HPSUHJDQGR�DSHQDV�R�iFLGR��)LJXUD�������
$SHVDU�GH�DSUHVHQWDU�XP�UHQGLPHQWR�GH�H[WUDomR�PHQRU�FRPSDUDWLYDPHQWH�jVROXomR�GH�+�62� ����PRO/���� FRP�HOHWUyOLVH��D�VROXomR�FRQWHQGR�R� VDO� DOFDQoRX�RUHQGLPHQWR�Pi[LPR�GH�H[WUDomR�QR�SULPHLUR�PLQXWR��FRPSDUDWLYDPHQWH�j�VROXomR�GH+�62� ����PRO/�� VHP� HOHWUyOLVH�� 2EVHUYD�VH�� WDPEpP�� XPD� LQFRQVWkQFLD� SDUD� RVYDORUHV�GH�H[WUDomR��2�EDL[R�GHVHPSHQKR�REWLGR�FRP�D�PLVWXUD�GH�+�62� H�1D&O�FRPSDUDWLYDPHQWH�DR�+�62� VHP�DGLomR�GR�VDO�SRVVLYHOPHQWH�VH�GHX�HP�IXQomR�GDPXGDQoD� GR� S+� GR� PHLR� GHYLGR� D� IRUPDomR� GH� 2+��� JHUDGR� SHOD� HOHWUyOLVH� GDVROXomR�GH�1D&O��QHXWUDOL]DQGR�SDUWH�GR�+�62� ����PRO/����H�SHUGD�GH�&O� IRUPDGRGHYLGD� DR� DWDTXH� DR� HOHWURGR� GH� SODWLQD�� 3RVVLYHOPHQWH� FRP� XPD� FRQFHQWUDomR



���
PDLRU� GH� iFLGR� VXOI~ULFR� H� R� HPSUHJR� GH� HOHWURGR� PDLV� LQHUWH� R� UHQGLPHQWRDXPHQWDULD��DWLQJLQGR�RV�YDORUHV�REWLGRV�VHP�D�PLVWXUD�
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1D&O�����P�Y�HP�+�62� ����PRO/�� ���P$FP���1D&O�����P�Y�HP�+�62� ����PRO/�� �����P$FP���

)LJXUD����� ,QIOXrQFLD� GR� 1D&O� HP� PHLR� GH� +�62� ���� PRO/�� HP� IXQomR� GR� WHPSR� QRSURFHVVR� GH� H[WUDomR� GH� XUkQLR� HP� PLQpULR� GH� SHFKEOHQGD� �3��� VHP� H� FRP� FRUUHQWH� ����P$FP����

2�HIHLWR�GD�DGLomR�GH�1D&O�DR�+&O��FRPR�XP�DX[LOLDU�QD�SURGXomR�GH�DJHQWHR[LGDQWH�QR�SURFHVVR�HOHWUR�R[LGDWLYR��p�DSUHVHQWDGD�QD�)LJXUD������
$� DGLomR� GR� 1D&O� SURSLFLRX� XPD� PHOKRUD� QR� UHQGLPHQWR� GD� H[WUDomRFRPSDUDWLYDPHQWH� DR� +&O� ���� PRO�/� �)LJXUD� ������ VRE� DV� PHVPDV� FRQGLo}HV�,QGHSHQGHQWH� GD� FRQFHQWUDomR� GH� 1D&O� TXH� IRL� DGLFLRQDGD�� WRGRV� DOFDQoDUDPYDORUHV� ILQDLV� EDVWDQWH� VHPHOKDQWHV�� DR� ILQDO� GH� XP� WHPSR� GH� ��� PLQXWRV�� 8PDSHTXHQD�YDULDomR�QD�HILFLrQFLD�GH�H[WUDomR�HQWUH�VL��HQWUHWDQWR�� IRL�SHUFHSWtYHO�QRVGRLV� SULPHLURV� PLQXWRV�� 7DO� YDULDomR� SDUHFH� VHJXLU� XPD� RUGHP�� TXDQWR� PDLRU� DFRQFHQWUDomR�� GH� 1D&O� QR� PHLR�� PDLRU� p� D H[WUDomR� LQLFLDO�� PRVWUDQGRDSDUHQWHPHQWH� XP� Pi[LPR� FRP� D� DGLomR� GH� ��� P�Y� GH� 1D&O�� 2� DXPHQWR� GD



���
FRQFHQWUDomR� GH� tRQV� FORUHWR�� QR� PHLR�� SRVVLYHOPHQWH� DXPHQWD� D� SURGXomR� GRDJHQWH�R[LGDQWH��GLSRQLELOL]DQGR�R�PDLV� UDSLGDPHQWH�H�PLQLPL]DQGR�R� FRQVXPR�GRiFLGR��DXPHQWDQGR�D�HILFLrQFLD�GH�H[WUDomR�LQLFLDO�
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1D&O�������P�Y�HP�+&O�����PRO/�� �����P$FP���1D&O�������P�Y�HP�+&O�����PRO/�� �����P$FP���1D&O�������P�Y�HP�+&O�����PRO/�� �����P$FP���

)LJXUD����� ,QIOXrQFLD�GD�FRQFHQWUDomR�GH� 1D&O�HP�PHLR�GH� +&O� ����PRO/�� HP� IXQomR�GRWHPSR�QR�SURFHVVR�GH�H[WUDomR�GH�XUkQLR�HP�PLQpULR�GH� SHFKEOHQGD��3���FRP�GHQVLGDGH�GHFRUUHQWH�GH�����P$FP���

������ $YDOLDomR� GD� H[WUDomR� GR� XUkQLR� SHOR�PpWRGR� HOHWUR�R[LGDWLYR�
HPSUHJDQGR�FXUYD�GH�DGLomR�GH�SDGUmR�H�D�&pOXOD�,

$� )LJXUD� ����� DSUHVHQWD� DV� FXUYDV� GH� DGLomR� GH� SDGUmR� �3��� 3�� H� 3��� HDQDOtWLFD� �&S��� SDUD� WUrV� DPRVWUDV� FHUWLILFDGDV� GH� 3HFKEOHQGD�� REWLGDV� DSyV� DGLVVROXomR�FRP�VROXomR�GH�1D&O����P�Y�HP�PHLR�GH�+&O�����PRO/�� H�GHQVLGDGH�GHFRUUHQWH�GH�����P$FP�� HPSUHJDQGR�D�&pOXOD�,�
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&RQFHQWUDomR�GH�XUkQLR��PJ/���
)LJXUD����� &XUYDV� DQDOtWLFDV� �&S�� H� GH� DGLomR� SDGUmR� �3��� 3�� H� 3��� HPSUHJDGDV� QDGHWHUPLQDomR� GH� XUkQLR� SRU� LQMHomR� HP� IOX[R� HP� DPRVWUDV� GH� PLQpULRV� FHUWLILFDGRV� GHSHFKEOHQGD��3���3��H�3����GLVVROYLGDV�DWUDYpV�GD�HOHWUR�R[LGDomR�QD�&pOXOD�,�

$V� FXUYDV� IRUDP� FRQVWUXtGDV� HIHWXDQGR� FLQFR�PHGLGDV� SDUD� FDGD� SRQWR�� 2VLQDO�PRVWURX� VHU� SURSRUFLRQDO� j� FRQFHQWUDomR�REWHQGR�VH� DV� VHJXLQWHV� FXUYDV� GHFDOLEUDomR�SDUD�XP�QtYHO�GH�FRQILDQoD�GH�����
3DUD�DV�FXUYDV�GH�DGLomR�SDGUmR��3���3��H�3���
$�� ��������&� �����������������������������
5�  ���������/'� �������PJ/�� /4� �������PJ/�� '35� ��������������PJ/���
$�� ��������&� �����������������������������
5�  ���������/'� �������PJ/�� /4� �������PJ/�� '35� ��������������PJ/���
$�� ��������&� �����������������������������



���
5�  ���������/'� �������PJ/�� /4� �������PJ/�� '35� �������������PJ/���
3DUD�D�FXUYD�DQDOtWLFD��&S��
$S  �������&8 ����������±������������������
5�  ����������/'� ������PJ/�� /4� ������PJ/�� '35� ��������������PJ/���
7HP�VH�TXH�SDUD�DV�FXUYDV�GH�DGLomR�GH�SDGUmR�$���$��H�$��VmR�RV�VLQDLVPHGLGRV� HP� DEVRUYkQFLD� SDUD� 3��� 3�� H� 3��� UHVSHFWLYDPHQWH�� H� &��� &� H� &� DFRQFHQWUDomR� GH� XUkQLR� D� VHU� GHWHUPLQDGD� HP� FDGD� FXUYD�� (QTXDQWR� TXH� SDUD� DFXUYD� DQDOtWLFD� WHP�VH� TXH�� $S p� R� VLQDO� PHGLGR� HP� DEVRUYkQFLD�� H� &8 DFRQFHQWUDomR�GH�XUkQLR�D�VHU�GHWHUPLQDGD�SDUD�3���3��H�3���/'��/4�H�'35�IRUDPFDOFXODGRV�VHJXQGR�GHVFULWR�QR�,WHP�������
1D�7DEHOD������WHP�VH�UHXQLGRV�RV�YDORUHV�GRV�WHRUHV�GH�8�2���HQFRQWUDGRVHP� WUrV� DPRVWUDV� GH� SHFKEOHQGD� FHUWLILFDGDV� �3��� 3�� H�3���� TXH� WLYHUDP� R� XUkQLRH[WUDtGR�SRU�GLVVROXomR�HOHWUR�R[LGDWLYD�H�SRU�YLD�~PLGD��,WHP�������$V�GHWHUPLQDo}HVIRUDP�REWLGDV��SRU�LQMHomR�HP�IOX[R��),$���H�),$�����H�SRU�,&3�06�
&RPR�SRGHP�VHU� REVHUYDGRV�QD�7DEHOD� ����� RV� YDORUHV� REWLGRV�SRU� LQMHomRHP� IOX[R� �),$��� H� ),$���� H� ,&3�06�� VRIUHUDP� PXGDQoDV� VLJQLILFDQWHV� TXDQGR� DVDPRVWUDV�IRUDP�WUDWDGDV�SHOR�PpWRGR�GH�GLVVROXomR�HOHWUR�R[LGDWLYR��'H�PRGR�JHUDO�XPD� ERD� FRQFRUGkQFLD� HQWUH� RV� YDORUHV� SRGH� VHU� QRWDGD�� &KDPDP� DWHQomR� RVUHVXOWDGRV� HQFRQWUDGRV� SDUD� D� ),$���� TXH� ILFDUDP� EHP� PHQRUHV� HP� UHODomR� DRVREWLGRV� FRP� D� GLVVROXomR� WUDGLFLRQDO�� H� PDLV� SUy[LPR� GRV� YDORUHV� FHUWLILFDGRV�� $TXHGD�DTXL��QmR�SRGH�VHU�FUHGLWDGD�WmR�VRPHQWH�D�XP�EDL[R�UHQGLPHQWR�GD�H[WUDomR�XPD�YH]�TXH�DV�GLIHUHQoDV�REVHUYDGDV�SHORV�UHVXOWDGRV�REWLGRV�DWUDYpV�GR�,&3�06PRVWUDP� TXH� R� UHQGLPHQWR� IRL� TXDVH� GH� ������ TXDQGR� FRPSDUDGRV� jV� PHGLGDVREWLGDV� WDPEpP� SRU� ,&3�06� SHOR� PpWRGR� WUDGLFLRQDO� GH� GLVVROXomR�� 8P� WHVWH� W�SDUHDGR��0,//(5�H�0,//(5��������S�����HQWUH�RV�YDORUHV�GR� ,&3�06�GHPRQVWUDPTXH� QmR� Ki� GLIHUHQoD� HVWDWtVWLFD� HQWUH� VL�� YLVWR� TXH� R� WH[S �� WFULW �WH[S � ������ H� WFULW �������3RUWDQWR�� RV� YDORUHV� REWLGRV� SDUD� ),$��� H� ,&3�06� VmR� FRPSDWtYHLV� FRP� RVSDGU}HV�FHUWLILFDGRV��XPD�YH]�TXH�HVWmR�GHQWUR�GR�OLPLWH�GH�LQFHUWH]D�GDV�DPRVWUDV�



���
7DEHOD���� 4XDGUR� FRPSDUDWLYR� GRV� UHVXOWDGRV� GD� OL[LYLDomR� HOHWUR�R[LGDWLYD��&pOXOD�,��H�GLVVROXomR�SRU�YLD�~PLGD�GH�XUkQLR�HP�WUrV�DPRVWUDV�GHPLQpULR� GH� SHFKEOHQGD� �3��� 3�� H�3���� SRU� LQMHomR� HP� IOX[R� �),$��� H� ),$����,&3�06�H�R�YDORU�FHUWLILFDGR�PpGLR� 8�2� ���$PRVWUD 3� 3� 3�9LD�~PLGD�),$��� ������r ����� ������r ����� ������r �����),$���� ������r ����� ������r ����� ������r �����,&3�06 ������r ����� ������r ����� ������r �����(OHWUR�R[LGDomR�),$��� ������r ����� ������r ����� ������r �����),$���� ������r ����� ������r ����� ������r �����,&3�06 ������r ����� ������r ����� ������r �����9DORU�&HUWLILFDGR9DORU�&HUWLILFDGR��� ������r ����� ������r ����� ������r �����
����9DORU�REWLGR�DWUDYpV�GH�FXUYD�DQDOtWLFD�������9DORUHV�REWLGRV�DWUDYpV�GDV�FXUYDV�GH�DGLomR�GHSDGUmR��������6H�UHIHUH�D�XP�YDORU�PpGLR�
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