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$�'HXV��SRU�WXGR�TXH�WHQKR�H�VRX�

¬�PLQKD�DPDGD�HVSRVD�*LVHOOH��HP�QRPH�GD�PLQKD�ILOKD�%HDWUL]�H�GH�WRGD�D�PLQKD�

IDPtOLD� SRU� FRSDUWLFLSDU HP� WRGDV� DV� HWDSDV GHVWH� SURMHWR�� DX[LOLDQGR� QRV� SODQHMDPHQWRV�

GLVFXWLQGR H[SHULPHQWRV� UHYLVDQGR PDQXVFULWRV��DEULQGR�PmR�GH�LQ~PHURV�PRPHQWRV�GH�OD]HU�

H�PH�HQFRUDMDQGR�FRQWLQXDPHQWH�

$R� *HUDOGR� &HUQLFFKLDUR�� SRU� WRGD� D� SDFLrQFLD�� SUHFLRVRV� HQVLQDPHQWRV H� SHOD�

RULHQWDomR�GHVHQYROYLGD�QHVWD�FDPLQKDGD��GH�LQHVWLPiYHO�YDORU�

$R�,QVWLWXWR�GH�(VWXGRV�GR�0DU $OPLUDQWH�3DXOR�0RUHLUD��HP�HVSHFLDO�GR�5RJpULR�

&DQGHOOD� SHOR�VXSRUWH�GDGR�D�HVVH�WUDEDOKR�H�SHOD�RSRUWXQLGDGH�GH�SDUWLFLSDU�GHVWH�SURMHWR�GH�

FDSDFLWDomR�WpFQLFD�

¬� IDPtOLD� GR� /DERUDWyULR� GH� ,QVWUXPHQWDomR� H�0HGLGDV �/,0��� HP� HVSHFLDO� DR�

DPLJR�5DIDHO�%DUPDN��SHODV�LQ~PHUDV�FRQWULEXLo}HV�

$RV�SHVTXLVDGRUHV��SURIHVVRUHV H�IXQFLRQiULRV GR�&%3)��HP�HVSHFLDO�DR�+HQULTXH�

/LQV��SHORV�FRQVHOKRV� SRU VHPSUH�PH�UHFHEHUHP�GH�SRUWDV�DEHUWDV��SRU�PH�DFROKHUHP HP�VXDV�

GHSHQGrQFLDV�H�IRUQHFHUHP R�DPELHQWH�H�DV�FRQGLo}HV�SURStFLDV�j�SURJUHVVmR GR�WUDEDOKR�H�DR�

PHX�GHVHQYROYLPHQWR�SURILVVLRQDO�
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/23(6�� 0�� 9�� 5�� 'HVHQYROYLPHQWR� GH� XP� 6LVWHPD� &RVWHLUR� %DVHDGR� HP� 6HQVRUHV�
,QGXVWULDLV� SDUD� 0RQLWRUDPHQWR� HP� 7HPSR� 5HDO� GR� $PELHQWH� 0DULQKR� ����� �����
'LVVHUWDomR��0HVWUDGR�HP�)tVLFD�FRP�rQIDVH�HP�,QVWUXPHQWDomR�&LHQWtILFD��± &HQWUR�%UDVLOHLUR�
GH�3HVTXLVDV�)tVLFDV��5LR�GH�-DQHLUR�������

(VWH�WUDEDOKR�DSUHVHQWD�R�GHVHQYROYLPHQWR�GH�XPD�SODWDIRUPD FRVWHLUD�GH�PHGLGDV� TXH�LQWHJUD�

VHQVRUHV�LQGXVWULDLV HP�XP�VLVWHPD�HPEDUFDGR� SDUD�PRQLWRUDU HP�WHPSR�UHDO�D�YDULDomR�GH

SURSULHGDGHV�ItVLFDV GR�DPELHQWH�PDULQKR��2�VLVWHPD�IRL�SURMHWDGR�SDUD�RSHUDU�GH�IRUPD�LVRODGD�

RX�FRPR�XP�QRGR�LQWHJUDGR�D�XPD UHGH�GH�VHQVRUHV�VHP�ILR��$�FRQVWUXomR�GD�SODWDIRUPD�GH�

PHGLGDV� IRL EDVHDGD� HP� TXDWUR� VXEVLVWHPDV� SULQFLSDLV�� DOLPHQWDomR�� VHQVRULDPHQWR��

SURFHVVDPHQWR�H�FRPXQLFDomR�VHP ILR� 7RGRV RV�HTXLSDPHQWRV�VmR�DOLPHQWDGRV�SRU�EDWHULDV�

TXH� DUPD]HQDP�D� HQHUJLD�JHUDGD�SRU�SDLQpLV� VRODUHV� SHUPLWLQGR D� VXD� LQVWDODomR�HP� ORFDLV�

UHPRWRV� $V� LQIRUPDo}HV� GRV� VHQVRUHV� H� R� FRQWUROH� GH� DTXLVLomR� VmR� SURFHVVDGRV SRU� XP�

VLVWHPD�HPEDUFDGR�HP GLVSRVLWLYR�PLFURFRQWURODGR� FRP�IOH[LELOLGDGH�GH�DWXDOL]DomR�GH�VHX�

ILUPZDUH�H�LQWHJUDomR�GH QRYRV�VHQVRUHV��3DUD�UHDOL]DU�D�WHOHPHWULD�HP�WHPSR�UHDO�VmR�XWLOL]DGRV�

HTXLSDPHQWRV�GH�HQODFH�UiGLR� TXH�SHUPLWHP�VXD�FRQILJXUDomR�HP�WRSRORJLDV�GR�WLSR�SRQWR�D�

SRQWR�H�SRQWR�D�PXOWLSRQWR� 7RGR�R�VLVWHPD�p�H[SDQVtYHO�HP�UHODomR�j�GLVWkQFLD�GH�WUDQVPLVVmR�

EHP�FRPR�j�TXDQWLGDGH��SURIXQGLGDGH�H�WLSRV�GH�VHQVRUHV��2�SHUILO�YHUWLFDO�GH�WHPSHUDWXUD�IRL�

HVFROKLGR�FRPR�R�SULPHLUR FRPSRQHQWH�GR�VXEVLVWHPD�GH�VHQVRULDPHQWR�D VHU�GHVHQYROYLGR� $�

FDGHLD� GH� WHUP{PHWURV� GLJLWDLV� IRL� LQLFLDOPHQWH� SURMHWDGD� SDUD PRQLWRUDU� D� WHPSHUDWXUD�

DPELHQWH� H� R� JUDGLHQWH� WpUPLFR� GH� XPD�FROXQD�G¶iJXD� FRP ���PHWURV� GH� SURIXQGLGDGH�� �$�

PHWRGRORJLD�GH�FDOLEUDomR�GRV�WHUP{PHWURV�IRL�DSUHVHQWDGD�H�RV UHVXOWDGRV�GHPRQVWUDUDP�XP�

JDQKR�GH�H[DWLGmR�VXSHULRU�DR�YDORU�LQIRUPDGR�QD�IROKD�GH�GDGRV�GR IDEULFDQWH��$�SODWDIRUPD�

IRL�LQVWDODGD�QD�(QVHDGD�GRV�$QMRV��HP�$UUDLDO�GR�&DER�5-��RQGH�p�RSHUDGR�XP PHGLGRU�GH�

QtYHO�GR�PDU VRE�UHVSRQVDELOLGDGH�GD�0DULQKD��2 VHQVRU�IRL�LQWHJUDGR�DR�VLVWHPD H� GXUDQWH�RV�

WHVWHV� IRL�SRVVtYHO�UHJLVWUDU�YDULDo}HV GH�WHPSHUDWXUD�FRP�LQGtFLRV�GH�RFRUUrQFLD�GR�IHQ{PHQR�

GH UHVVXUJrQFLD�FRVWHLUD�H�LQWUXV}HV�GH�iJXD�IULD�DFRPSDQKDQGR�RV�FLFORV�GH�PDUp��$�VpULH�GH�

GDGRV� FRQWtQXRV� REWLGD� SHOR� VLVWHPD� GHVHQYROYLGR� VH� DSUHVHQWRX FRPR� XPD� IHUUDPHQWD�

HVWUDWpJLFD�SDUD�HVWXGRV�RFHDQRJUiILFRV�QD�UHJLmR�

3DODYUDV�FKDYH� 0RQLWRUDPHQWR RFHDQRJUiILFR��YDULDomR�GH�WHPSHUDWXUD��FDOLEUDomR��FDGHLD�GH�

WHUP{PHWURV����:LUH��IXQGHLRV��VLVWHPDV�HPEDUFDGRV� WHPSR�UHDO��UHVVXUJrQFLD�FRVWHLUD�
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/23(6��0��9��5��'HYHORSPHQW�RI�D�&RDVWDO�6\VWHP�%DVHG�RQ�,QGXVWULDOV�6HQVRUV�IRU�5HDO�
7LPH�0RQLWRULQJ�RI�WKH�0DULQH�(QYLURQPHQW� �����������'LVVHUWDWLRQ �0DVWHU�RI�6FLHQFH�LQ�
3K\VLFV�ZLWK�HPSKDVLV�RQ�6FLHQWLILF�,QVWUXPHQWDWLRQ��± %UD]LOLDQ�&HQWHU�IRU�3K\VLFDO�5HVHDUFK��
5LR�GH�-DQHLUR�������

7KLV� VWXG\ SUHVHQWV� WKH� GHYHORSPHQW� RI� D� FRDVWDO� PHDVXUHPHQW� SODWIRUP� WKDW� LQWHJUDWHV�

LQGXVWULDO�VHQVRUV�LQ�DQ�HPEHGGHG�V\VWHP�WR�PRQLWRU�LQ�UHDO�WLPH�WKH�YDULDWLRQ�RI�WKH�SK\VLFDO�

SURSHUWLHV�RI�WKH�PDULQH�HQYLURQPHQW��7KH�V\VWHP�LV�GHVLJQHG�WR�RSHUDWH�DORQH�RU�DV�D�QRGH�

LQWHJUDWHG�LQWR�D�ZLUHOHVV�VHQVRU�QHWZRUN��7KH�FRQVWUXFWLRQ�RI�WKH�PHDVXUHPHQW�SODWIRUP�ZDV�

EDVHG�RQ�IRXU�PDLQ�VXEV\VWHPV��SRZHU��GHWHFWLRQ��SURFHVVLQJ�DQG�ZLUHOHVV�FRPPXQLFDWLRQ��$OO�

HTXLSPHQW�LV�SRZHUHG�E\�EDWWHULHV�WKDW�VWRUH�WKH�HQHUJ\�JHQHUDWHG�E\�VRODU�SDQHOV��DOORZLQJ�LWV�

LQVWDOODWLRQ�LQ�UHPRWH�ORFDWLRQV��7KH�VHQVRU�LQIRUPDWLRQ�DQG�WKH�DFTXLVLWLRQ�FRQWURO�DUH�PDQDJHG�

E\�D�V\VWHP�HPEHGGHG�LQ�D�PLFUR�FRQWUROOHG�GHYLFH��ZLWK�WKH�IOH[LELOLW\�WR�XSGDWH�LWV�ILUPZDUH�

DQG�WR�LQWHJUDWH�QHZ�VHQVRUV��7R�SHUIRUP�UHDO�WLPH�WHOHPHWU\��UDGLR�OLQN�HTXLSPHQW�LV�XVHG�WKDW�

DOORZV�LWV�FRQILJXUDWLRQ�SRLQW�WR�SRLQW�DQG�SRLQW�WR�PXOWLSRLQW�WRSRORJLHV��7KH�ZKROH�V\VWHP�LV�

H[SDQGDEOH�LQ�UHODWLRQ�WR�WKH�WUDQVPLVVLRQ�GLVWDQFH�DV�ZHOO�DV�WKH�TXDQWLW\��GHSWK�DQG�W\SHV�RI�

VHQVRUV�� 7KH� YHUWLFDO� WHPSHUDWXUH� SURILOH� ZDV� FKRVHQ� DV� WKH� ILUVW� FRPSRQHQW� RI� WKH� VHQVRU�

VXEV\VWHP�WR�EH�GHYHORSHG��7KH�GLJLWDO�WKHUPRPHWHU�FKDLQ�ZDV�LQLWLDOO\�GHVLJQHG�WR�PRQLWRU�WKH�

DPELHQW� WHPSHUDWXUH� DQG� WKH� WKHUPDO� JUDGLHQW� RI� D� ���PHWHU�GHHS� ZDWHU� FROXPQ�� 7KH�

WKHUPRPHWHUV�FDOLEUDWLRQ�PHWKRGRORJ\�ZDV�SUHVHQWHG� DQG�WKH�UHVXOWV�GHPRQVWUDWHG�D�JDLQ�RI�

DFFXUDF\�KLJKHU� WKDQ� WKH�YDOXH� LQIRUPHG�LQ� WKH�PDQXIDFWXUHU
V�GDWD�VKHHW��7KH�SODWIRUP�ZDV�

LQVWDOOHG�DW�(QVHDGD GRV�$QMRV��LQ�$UUDLDO�GR�&DER�5-��ZKHUH�D�WLGH JDXJH�LV�RSHUDWHG�XQGHU�WKH�

UHVSRQVLELOLW\�RI�WKH�1DY\��7KH�VHD�OHYHO�VHQVRU�ZDV�LQWHJUDWHG�LQWR�WKH�V\VWHP�DQG��GXULQJ�WKH�

WHVWV��LW�ZDV�SRVVLEOH�WR�UHFRUG�WHPSHUDWXUH�YDULDWLRQV�ZLWK�HYLGHQFH�RI�WKH�RFFXUUHQFH�RI�WKH�

FRDVWDO�XSZHOOLQJ SKHQRPHQRQ�DQG�FROG�ZDWHU�LQWUXVLRQV�DIWHU�WKH�WLGDO�F\FOHV��7KH�FRQWLQXRXV�

VHULHV� RI� GDWD� REWDLQHG� E\� WKH� GHYHORSHG� V\VWHP� ZDV� SUHVHQWHG� DV� D� VWUDWHJLF� WRRO� IRU�

RFHDQRJUDSKLF�VWXGLHV�LQ�WKH�UHJLRQ�

.H\ZRUGV��2FHDQRJUDSKLF�PRQLWRULQJ��WHPSHUDWXUH�YDULDWLRQ��FDOLEUDWLRQ��WKHUPRPHWHU�FKDLQ��

��:LUH��PRRULQJV��HPEHGGHG�V\VWHPV��UHDO�WLPLQJ��FRDVWDO�XSZHOOLQJ�
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)LJXUD���� 5HSUHVHQWDomR�HVTXHPiWLFD�GR�IHQ{PHQR�GD�UHVVXUJrQFLD�QR�KHPLVIpULR�VXO��D���

DGDSWDGR�GH��5$026���������¬�GLUHLWD�p�UHSUHVHQWDGD�D�UHVVXUJrQFLD�FRVWHLUD�GH�&DER�)ULR��
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)LJXUD���� 'LDJUDPD�GR�VLVWHPD�GH�PRQLWRUDPHQWR�GD�ERLD�201,��$GDSWDGR�GH�
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)LJXUD���� 'LDJUDPD�HOHWU{QLFR�GD�ERLD�FRVWHLUD�XWLOL]DGD�QD�UHGH�GH�REVHUYDomR�RFHDQRJUiILFD�
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)LJXUD����� 'LDJUDPD�HVTXHPiWLFR�GD�LQVWUXPHQWDomR�GD�ERLD�XWLOL]DGD�HP�HVWXGR�

FRPSRUWDPHQWDO�GH�SHL[HV��$GDSWDGR�GH��)8//(5721�HW�DO��������� �������������������������������������

)LJXUD����� $UTXLWHWXUD�EiVLFD�GH�XP�PLFURFRQWURODGRU��$GDSWDGR�GH��()<������������������������

)LJXUD����� 'LDJUDPD�GH�FRQH[mR�GR�SURWRFROR�-7$*��$GDSWDGR�GH��:,.,3(',$�������� ����

)LJXUD����� ([HPSOR�GH�XP�EDUUDPHQWR�,�&�FRQHFWDQGR�YiULRV�GLVSRVLWLYRV��$GDSWDGR�GH�

�1;3�������� ������������������������������������������������������������������������������������������������������������������������������

)LJXUD����� 'LDJUDPD�GH�WUDQVPLVVmR�VHULDO�GD�LQWHUIDFH�8$57��$GDSWDGR�GH��%$6,&6��
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)LJXUD����± 'LDJUDPD�WHPSRUDO�GH�WUDQVPLVVmR�VHULDO�SDUD�HQYLR�GR�E\WH �E���������
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)LJXUD����� 'LDJUDPD�GR�VLVWHPD�FRVWHLUR�GH�PRQLWRUDPHQWR�GHVHQYROYLGR� ����������������������������

)LJXUD����� +DUGZDUH GR�VLVWHPD�HPEDUFDGR��'HWDOKH�SDUD�RV�FRPSRQHQWHV�SRSXODGRV��OLQKD�

FKHLD��H�RV�FRPSRQHQWHV�DGDSWDGRV��OLQKD�WUDFHMDGD�� ����������������������������������������������������������������

)LJXUD����� 'LDJUDPD�GH�EORFRV�FRPSOHWR�GR�PLFURFRQWURODGRU�$7PHJD����3�38��$70(/��
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)LJXUD����� 3LQDJHP�GR�PLFURFRQWURODGRU�$7PHJD����3�38�FRP�HQFDSVXODPHQWR�',3�GH����

SLQRV��'HWDOKH�HP�YHUPHOKR�SDUD�RV�SLQRV�UHIHUHQWHV�jV�IXQo}HV�DOWHUQDWLYDV�XWLOL]DGDV�QR�

SURMHWR��$GDSWDGR�GH��$70(/�������� ��������������������������������������������������������������������������������������

)LJXUD����� (VTXHPD�HOpWULFR�GD�DOLPHQWDomR�GH�ͷ ܸ H�͵ǡ͵ ܸ GD�SODFD�HOHWU{QLFD�GR�VLVWHPD�

HPEDUFDGR�����������������������������������������������������������������������������������������������������������������������������������

)LJXUD����� (VTXHPD�HOpWULFR�GH�LQWHUOLJDomR�HQWUH�R�GULYHU 56�����H�R�PLFURFRQWURODGRU�

$7PHJD����3��2V�VLQDLV�VmR�GH�FRPXQLFDomR�VmR�GLVSRQLELOL]DGRV�HP�GRLV�FRQHFWRUHV�'%��

�PRGHP�H�PDUpJUDIR�� ����������������������������������������������������������������������������������������������������������������
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)LJXUD����� 'LDJUDPD�GH�EORFRV�GR�WHUP{PHWUR�GLJLWDO��'6��%����������������������������������������������

)LJXUD����� 'LDJUDPD�GH�EORFRV�GR�SURWRFROR�GH�FRPXQLFDomR���:LUH� ������������������������������������

)LJXUD����� 3UHSDUDomR�H�FRQH[mR�GRV�FRQGXWRUHV�GH�FDGD�WHUP{PHWUR�DR�EDUUDPHQWR�SULQFLSDO�

�D���UHVXOWDGR�GD�LPSHUPHDELOL]DomR�FRP�UHVLQD�HSy[L��E��H�D�FDGHLD�GH�WHUP{PHWURV�PRQWDGD�

�F�������������������������������������������������������������������������������������������������������������������������������������������������
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&7' &RQGXFWLYL\��7HPSHUDWXUH�DQG�'HSWK�± 6HQVRU�GH�&RQGXWLYLGDGH��7HPSHUDWXUD�H�
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�&$/$'2��&��3$8/$��$�0$7726�������� 'HQWUH�HVVDV�SODWDIRUPDV GHVWDFDP�VH�YHtFXORV�

DXW{QRPRV�GH�PHGLomR FRPR�ZDYH JOLGHUV H�SHUILODGRUHV�$5*2 �-21(6�HW�DO����������YHtFXORV�

UHERFDGRV H SODWDIRUPDV�D�ERUGR�GH�QDYLRV H VDWpOLWHV��$.%$5,�HW�DO����������$OpP�GLVVR� Ki�

ERLDV� GH� GHULYD�� ERLDV PHWHRFHDQRJUiILFDV�� FDGHLD� GH� WHUP{PHWURV� H� IXQGHLRV� FRP� VHQVRUHV�

GLYHUVRV��H�WDPEpP VRQGDV�SHUILODGRUDV�FRPR R�&7'��&RQGXFWLYL\��7HPSHUDWXUH�DQG�'HSWK� H�

RV�EDWLWHUPyJUDIRV�GHVFDUWiYHLV��;%7�± ([SHQGDEOH�%DWK\�7KHUPRJUDSK���9(1.$7(6$1�HW�

DO�������D�� ,QVWUXPHQWRV�FRPR�RV�;%7V�H�RV�SHUILODGRUHV�$5*2�HVWmR�HQWUH�RV�LQVWUXPHQWRV�

PDLV�LPSRUWDQWHV�SDUD�DYDOLDU�R�RFHDQR�GH�IRUPD�JOREDO��IRUQHFHQGR�LQIRUPDo}HV�DWXDOL]DGDV�

VREUH�D�WHPSHUDWXUD DEDL[R�GD�VXSHUItFLH��$%5$+$0�HW�DO���������

(VWDV�SODWDIRUPDV�VmR�FRPSRQHQWHV�FUtWLFRV�SDUD�R�6LVWHPD�*OREDO GH�2EVHUYDomR�

GR� 2FHDQR� �*226 ± *OREDO� 2FHDQ 2EVHUYLQJ 6\VWHP��� 2� *226� p� XP� VLVWHPD� JOREDO�

SHUPDQHQWH�GH�REVHUYDo}HV��PRGHODJHP�H�DQiOLVH�GH�YDULiYHLV�PDULQKDV�SDUD�DSRLDU�RV�VHUYLoRV�



� �� ,1752'8d­2

RFHkQLFRV�RSHUDFLRQDLV�HP�WRGR�R�PXQGR��$OJXQV�SURMHWRV�SDUD�FROHWD�H�GLYXOJDomR GH GDGRV�

RFHDQRJUiILFRV�PXQGLDOPHQWH�FRQKHFLGRV�FRPR R�*OREDO�$UUD\�RI�3URILOLQJ�)ORDWV �$5*2���

*OREDO�6HD�/HYHO�2EVHUYLQJ�6\VWHP��*/266��H�3UHGLFWLRQ�DQG�5HVHDUFK�0RRUHG�$UUD\�LQ�WKH�

7URSLFDO�$WODQWLF�$UUD\V �3,5$7$� VmR�UHVXOWDQWHV�GD�FRQWULEXLomR�GD�FRPXQLGDGH�FLHQWtILFD�

SDUD�PDQWHU�R�*226��12$$��������

'LYHUVRV�SDtVHV�SDUWLFLSDP�HP SDUWHV�GHVWHV�SURMHWRV� FRP�FROHWD�RSHUDFLRQDO�GH�

GDGRV�QR�PDU�DGMDFHQWH�DRV�VHXV�WHUULWyULRV� RX�JHUHQFLDP�RXWURV�SURMHWRV�GH�LQLFLDWLYD�SUySULD

SDUD�FRQWULEXLU�FRP�R�*226��'HQWUH�HOHV�SRGHPRV�GHVWDFDU�R�SURMHWR�2FHDQ�2EVHUYDWRULHV�

,QLWLDWLYH �22,���GHVHQYROYLGR�SHOD�)XQGDomR�1DFLRQDO�GD�&LrQFLD��16) ± 1DWLRQDO�6FLHQFH�

)RXQGDWLRQ���XPD�DJrQFLD�JRYHUQDPHQWDO�GRV�(VWDGRV�8QLGRV�GD�$PpULFD��SDUD�LQYHVWLJDomR�

FLHQWtILFD� GH� SURFHVVRV� ItVLFRV�� TXtPLFRV�� ELROyJLFRV� H� JHROyJLFRV� LQWHUOLJDGRV� HP� WRGR� R�

RFHDQR�� EHP� FRPR�QD� DWPRVIHUD� VXEMDFHQWH�� IRUQHFHQGR�XP� VLVWHPD� LQWHJUDGR�GH� FROHWD� GH�

GDGRV� QDV� HVFDODV� FRVWHLUD�� UHJLRQDO� H� JOREDO� �752:%5,'*(� HW� DO��� ������� $� )LJXUD� �

DSUHVHQWD�R�HVTXHPD�GH�XPD�HVWDomR�GH�REVHUYDomR�RFHDQRJUiILFD�SHUWHQFHQWH�DR�22,�

)LJXUD�� ± (VTXHPD�GH�XPD�HVWDomR�GH�REVHUYDomR�RFHDQRJUiILFD�SHUWHQFHQWH�D�22, �&5(66(<��������

1HVWH� H[HPSOR� GH� VLVWHPD� GH� REVHUYDomR� RFHkQLFD� p� SRVVtYHO� LGHQWLILFDU�

LQVWUXPHQWRV� DFLPD�� DEDL[R� H� DR� ORQJR� GD� FROXQD� G¶iJXD� FRPR� KLGURIRQHV�� VLVP{PHWURV��

VHQVRUHV�GH�R[LJrQLR�GLVVROYLGR��SHUILODGRUHV�DF~VWLFRV�GH�FRUUHQWH�SRU�HIHLWR�'RSSOHU��$'&3

� $FRXVWLF�'RSSOHU�&XUUHQW�3URILOHU���IOXRUtPHWURV�H�FkPHUDV��&DGD�XP�GHVVHV�LQVWUXPHQWRV�p�

DOLPHQWDGR�SRU�XP�Qy�SULPiULR��FRQHFWDGR�HP�WHUUD�SRU�XP�FDER�GH�DOLPHQWDomR�H�GH�GDGRV�
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1R�%UDVLO�� R�3URJUDPD�*226�%5$6,/�p� D� FRPSRQHQWH�EUDVLOHLUD�GR�*226��2�

*226�%5$6,/�p�XP�VLVWHPD�QDFLRQDO�GH�REVHUYDomR�GRV�RFHDQRV�YLVDQGR�D�FROHWD��FRQWUROH�

GH� TXDOLGDGH��PRQLWRUDPHQWR� RFHDQRJUiILFR� H� FOLPDWROyJLFR� QR�$WOkQWLFR�6XO� H� GLVWULEXLomR�

RSHUDFLRQDO�GH�GDGRV�RFHDQRJUiILFRV �*226�%5$6,/���������&RRUGHQDGR�SHOD�0DULQKD�GR�

%UDVLO��0%��HP�SDUFHULD�FRP�GLYHUVDV�,QVWLWXLo}HV�1DFLRQDLV� R�SURJUDPD�FRRUGHQD�VLVWHPDV�

GH� REVHUYDomR� FRPR R PRQLWRUDPHQWR� GR� QtYHO�PpGLR� GR�PDU� �*/266�%5$6,/��� UHGH� GH�

FROHWD�GH�GDGRV�RFHDQRJUiILFRV�SRU�PHLR�GH�ERLDV�IL[DV�H�GH�GHULYD�QR�$WOkQWLFR�6XO� SHUWHQFHQWH�

DR� 3URJUDPD� 1DFLRQDO� GH� %RLDV� �31%2,$��� H� QR� $WOkQWLFR 7URSLFDO� �3,5$7$��� H�

PRQLWRUDPHQWR�GD�FDUDFWHUL]DomR�GD�HVWUXWXUD WpUPLFD��D�SDUWLU�GH�OLQKDV�GH�DOWD�GHQVLGDGH GH�

SHUILV� WpUPLFRV� UHDOL]DGRV� SRU� PHLR� GH� ;%7� HQWUH� R� 5LR� GH� -DQHLUR� H� D� ,OKD� GD� 7ULQGDGH��

UHDOL]DGR�SHOR�SURMHWR�029$5��0RQLWRUDPHQWR�GD�9DULDELOLGDGH�5HJLRQDO�GR�WUDQVSRUWH�GH�

FDORU�H�YROXPH�QD�FDPDGD�VXSHUILFLDO�GR�RFHDQR�$WOkQWLFR�6XO��

1D� )LJXUD� � p� DSUHVHQWDGR� XP� HVTXHPD� WtSLFR� GH� FRQILJXUDomR� GH� VHQVRUHV�

XWLOL]DGRV� HP� SODWDIRUPDV� GH� PHGLGDV� EDVHDGDV� HP� ERLDV� GH� VXSHUItFLHV� FRP� VHQVRUHV�

VXEPHUVRV��GLVWULEXtGRV�HP�VXDV�OLQKDV�GH�IXQGHLR� 1D�VXSHUItFLH�p�FRPXP�HQFRQWUDU�VHQVRUHV�

SDUD� PHGLU� SUHVVmR� DWPRVIpULFD�� YHQWR� �GLUHomR�� LQWHQVLGDGH� H� UDMDGD��� XPLGDGH� UHODWLYD��

WHPSHUDWXUD� GR� DU�� WHPSHUDWXUD� GR� SRQWR� GH� RUYDOKR� H� UDGLDomR� VRODU�� (QWUH� RV� VHQVRUHV�

VXEPHUVRV�� SRGHPRV� GHVWDFDU� VHQVRUHV� SDUD�PHGLU� R� SHUILO� GH� FRUUHQWHV� PDULQKDV �$'&3���

WHPSHUDWXUD� GD� VXSHUItFLH� GR�PDU� �760��� SHUILO� GH� FRQGXWLYLGDGH� H� WHPSHUDWXUD� GD� FROXQD�

G¶iJXD�SRU�PHLR�GH�&7'�H�VHQVRUHV�SDUD�PHGLomR�GH�RQGDV��

)LJXUD�� � ,PDJHP�GDV�ERLDV�GR�SURMHWR�31%2,$��D��H�3,5$7$��E���¬�GLUHLWD�GD�ILJXUD��F��p�DSUHVHQWDGR�XP�
HVTXHPD� WtSLFR� GH� OLQKD� GH� IXQGHLR� RFHDQRJUiILFR� FRPR�R� TXH� p� XWLOL]DGR� QR� SURMHWR� 3,5$7$��$GDSWDGR� GH�
�12$$��������
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$OJXPDV� YDULiYHLV� RFHkQLFDV� HVVHQFLDLV� �(29� ± (VVHQWLDO� 2FHDQ� 9DULDEOHV��

HVWDEHOHFLGDV�SHOR�*226��FRPR�R�QtYHO�GR�PDU��SRGHP�VHU�PHGLGDV�GLUHWDPHQWH�GH�SODWDIRUPDV�

LQVWDODGDV�HP�UHJL}HV�DEULJDGDV��8P�H[HPSOR�GR�XVR�GH�SODWDIRUPD�VLPLODUHV�VmR�DV�HVWDo}HV�

SDUD�PHGLomR�GR�QtYHO�GR�PDU�PDQWLGDV�SHOR�SURJUDPD�6L0&RVWD��6LVWHPD�GH�0RQLWRUDPHQWR�

GD�&RVWD�%UDVLOHLUD��H�RSHUDGDV�SHOR�,QVWLWXWR�%UDVLOHLUR�GH�*HRJUDILD�H�(VWDWtVWLFD��,%*(���2�

6L0&RVWD� p� XPD� LQLFLDWLYD� GH� HVWDEHOHFLPHQWR� GH� XP� VLVWHPD� LQWHJUDGR� GH� REVHUYDo}HV�

FRVWHLUDV�DR�ORQJR�GD�FRVWD�EUDVLOHLUD�FRP�OLYUH�DFHVVR�DRV�GDGRV�SRU�SHVTXLVDGRUHV�H�HQWLGDGHV�

JRYHUQDPHQWDLV� WRPDGRUDV� GH� GHFLVmR� HP� HPHUJrQFLDV�� 1R� FDVR� GR� VXESURGXWR� SDUD�

PRQLWRUDPHQWR�GR�QtYHO�GR�PDU��FRQWULEXL�GLUHWDPHQWH�SDUD�R�SURJUDPD�*/266�FRPR�SDUWH�

LQWHJUDQWH�GD�FRPSRQHQWH�EUDVLOHLUD�*/266�%UDVLO��

1D )LJXUD� � p� DSUHVHQWDGD� D� HVWDomR� PHWHRPDUHJUiILFD� GR� SURMHWR� 6L0&RVWD��

LQWHJUDQGR� VHQVRUHV�PHWHRUROyJLFRV� D� XP�PDUpJUDIR� UDGDU�� RSHUDGD� SHOR� ,%*(�QR�SRUWR� GH�

6DQWDQD�$3��$VVLP�FRPR�RFRUUH�QDV�ERLDV��R�VLVWHPD�GHSHQGH�DSHQDV�GD�HQHUJLD�VRODU�SDUD�R�

VHX� IXQFLRQDPHQWR� H� RV� GDGRV� SRGHP� VHU DFHVVDGRV� UHPRWDPHQWH� GHYLGR� D� WHOHPHWULD� SRU�

VDWpOLWHV�H�SHOD�UHGH�GH�WHOHIRQLD�FHOXODU�

)LJXUD�� � (VWDomR�PHWHRPDUHJUiILFD�GR�SURMHWR�6L0&RVWD��$GDSWDGR�GH��,%*(��������

(P�UHJL}HV�FRVWHLUDV�� IXQGHLRV�HTXLSDGRV�FRP�LQVWUXPHQWRV�VXVSHQVRV�QD�FROXQD�

G¶iJXD�VmR�EDVWDQWH�YDORUL]DGRV�SRU�VXD� FDSDFLGDGH�GH�KRVSHGDU�XPD�YDULHGDGH�GH� UHFXUVRV�

RFHDQRJUiILFRV�H�VLVWHPDV�PHWHRUROyJLFRV��SHUPLWLQGR D�FROHWD�GHVVHV�FRQMXQWRV�GH�GDGRV�GH�

IRUPD�FRQWtQXD�H�HP�HVFDODV�GH�WHPSR�H�HVSDoR�DSURSULDGDV��%$,/(<�HW�DO����������2V�GDGRV�
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FROHWDGRV�SRVVLELOLWDP�D�PHOKRULD�GD�SUHYLVmR�FOLPiWLFD�GDV�VHFDV�H�LQXQGDo}HV�H�GD�SUHYLVmR�

PHWHRUROyJLFD� PDULQKD�� D� GHWHUPLQDomR� GRV� tQGLFHV� GH� SUHFLSLWDomR� SOXYLRPpWULFD�� R�

PRQLWRUDPHQWR�GR�QtYHO�PpGLR�GR�PDU�H�D�REWHQomR�GH�GDGRV�RFHDQRJUiILFRV�H�PHWHRUROyJLFRV��

SDUD�ILQV�GH�SHVTXLVDV�H�DSOLFDo}HV�SUiWLFDV� $�FDUDFWHUL]DomR�GD�WHPSHUDWXUD�DR�ORQJR�GD�FROXQD�

G¶iJXD� HVWi� VHPSUH� QHVVHV� VLVWHPDV H�� HP� UHJL}HV� RQGH� RFRUUHP� DWLYLGDGHV� LQWHQVDV� GH�

FLUFXODomR�PDULQKD��RV�LPSDFWRV�GD�YDULDomR�GH�DPSOLWXGH�SRGHP�VHU�REVHUYDGRV�PDLV�SUy[LPRV�

D�FRVWD��FRP�SURIXQGLGDGHV�LQIHULRUHV�D����P �81(6&2��������

(P�DOJXQV�WUDEDOKRV�p�SRVVtYHO�REVHUYDU�D�XWLOL]DomR�GH�LQVWUXPHQWRV�GH�PHGLomR

TXH�QRUPDOPHQWH�VmR�XWLOL]DGRV�HP�DOWDV�SURIXQGLGDGHV��RQGH�D�SHTXHQD�YDULDomR�GD�DPSOLWXGH�

GRV�SDUkPHWURV�GHPDQGD D�XWLOL]DomR�GH�HTXLSDPHQWRV�UHFRQKHFLGRV�SHOD�FRPXQLGDGH�FLHQWtILFD�

FRPR�GH�H[WUHPD�H[DWLGmR��FRQILDELOLGDGH�H�SUHFLVmR� (P�������XP�H[SHULPHQWR�GH���GLDV�IRL�

UHDOL]DGR�FRP�XPD�FDGHLD�GH���WHUPLVWRUHV GH�DOWD�SUHFLVmR�PRGHOR�6HD�%LUGV�(OHFWURQLFV�6%(

��� IXQGHDGRV�HP�SURIXQGLGDGHV�GH�DSUR[LPDGDPHQWH����PHWURV�QR�LQWHULRU�GD�%DtD�6KDUN ±

$XVWUiOLD� H� DV� PHGLGDV� FRQWULEXtUDP� SDUD� HVWXGRV� GD LQWHUDomR� EDtD�RFHDQR� QRV� VHXV� GRLV�

SULQFLSDLV� FDQDLV� GH� HQWUDGD�� *HRJUDSKH� &KDQQHO� H� 1DWXUDOLVWH� &KDQQHO �+(7=(/��

3$77,$5$7&+,��0,+$129,û���������(P ����� IRL�DSUHVHQWDGD D�DQiOLVH�GH�XPD�VpULH�GH�

TXDVH��� DQRV�GH�FROHWD�GH�GDGRV�GR�SHUILO�GH�WHPSHUDWXUD�H�VDOLQLGDGH GH�XPD�FROXQD�G¶iJXD�

FRP DSUR[LPDGDPHQWH� ��� P� GH� SURIXQGLGDGH QR� LQWHULRU� GD� EDtD� GH� 6DQ� /XLV� 2ELVSR�� QD�

&DOLIyUQLD�± (VWDGRV�8QLGRV�GD�$PpULFD� 2V�SDUkPHWURV�IRUDP�PHGLGRV SRU�XP�&7' PRGHOR�

6HD�%LUGV�(OHFWURQLFV�6%( ���6,3 LQVWDODGR�HP�XP�VLVWHPD�DXWRPiWLFR�RSHUDGR�SRU�JXLQFKR��

2V� UHVXOWDGRV� GD� DQiOLVH� SHUPLWLUDP FDUDFWHUL]DU� D� UHVVXUJrQFLD� FRVWHLUD H� GLYLGL�OD HP� ��

WHPSRUDGDV� LQWHUDQXDLV� FRP� FDUDFWHUtVWLFDV� GLVWLQWDV� GH� WUDQVLomR� H� DPSOLWXGH� GH� JUDGLHQWH�

WpUPLFR� FRQWULEXLQGR�SDUD�XPD�PHOKRU� FRPSUHHQVmR�GH� IHQ{PHQRV�GLQkPLFRV� H� HFROyJLFRV�

GDTXHOD�UHJLmR���:$/7(5�HW�DO����������

(P� UHJL}HV�RQGH�RFRUUH�JUDQGHV�YDULDo}HV�GH� DPSOLWXGH�� p�SRVVtYHO� REVHUYDU�QD�

OLWHUDWXUD�D�DSOLFDomR�GH�LQVWUXPHQWRV�FLHQWtILFRV�FXMRV YDORUHV�PHQRUHV�GH�H[DWLGmR�H�SUHFLVmR�

VmR� FRPSDUiYHLV� D� GH� HTXLSDPHQWRV� XWLOL]DGRV� QD� LQG~VWULD� (P� ������ GDGRV FROHWDGRV� SRU

UHJLVWUDGRUHV� GH� WHPSHUDWXUD FRP� H[DWLGmR� GH�േͲǡͶ Ԩ�� PRGHOR 6WRZ� $ZD\� 7LGELWV� IRUDP�

XWLOL]DGRV�HP�IXQGHLRV GH�DWp�͵Ͳ ݉ GH�SURIXQGLGDGH� GXUDQWH�D�WHPSRUDGD�GH�UHVVXUJrQFLD�GR

YHUmR� HP�HVWXGR�GR�LPSDFWR�GH�EULVDV�PDUtWLPDV�H�RFRUUrQFLD�GH�UHVVXUJrQFLD�GLXUQD�QD�%DLD�

GH�0RQWHUH\�� &DOLIyUQLD� ± (8$�� )RUDP� REVHUYDGRV� IRUWHV� JUDGLHQWHV� GH� WHPSHUDWXUD�� FRP�

GLIHUHQoDV�GH�DWp�ͷ Ԩ� GHFRUUHQWHV�GH�UHVVXUJrQFLD�IRUoDGD�SHODV�EULVDV PDUtWLPDV�GXUDQWH�R�GLD

�:22'621�HW�DO����������8PD UHGH�GH�VHQVRUHV�VHP�ILR �:61�± :LUHOHVV�6HQVRU�1HWZRUN�
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IRL�HPSUHJDGD�HP������SDUD�PRQLWRUDU�D� UHVVXUJrQFLD� ORFDO HP�GLIHUHQWHV�SURIXQGLGDGHV�GD�

%DUUHLUD�GH�&RUDLV�GD�$XVWUiOLD��&DGD�QRGR�GD�UHGH�IRL�FRQVWLWXtGR�SRU�FDGHLDV�GH�WHUP{PHWURV

GLJLWDLV�FRP�H[DWLGmR�GHേͲǡͷ Ԩ� FDSD]HV�GH�HQYLDU�DV�PHGLGDV�HP�WHPSR�UHDO�SRU�FRPXQLFDomR�

YLD�UiGLR��$V�LQIRUPDo}HV�PHGLGDV�SHUPLWLUDP�XPD�RSRUWXQLGDGH�GH�WHPSR�GH�UHVSRVWD�UiSLGR�

SDUD�FROHWDU�RV�GDGRV�GH�SOkQFWRQ�VLQFURQL]DGR�FRP�DV�PXGDQoDV�GH�WHPSHUDWXUD�H�GHVFUHYHU�R�

LPSDFWR GD� UHVVXUJrQFLD� QR� FRPSRUWDPHQWR� ELROyJLFR �%21'$5(1.2�� .,1,10217+��

.,1*6)25'�� ������ 8P� HVWXGR� GD� LQIOXrQFLD� GR� JUDGLHQWH� WpUPLFR� QD� GLVWULEXLomR� GD�

FRQFHQWUDomR�YHUWLFDO�GH�QXWULHQWHV�H�YLGD�PDULQKD�HP�ODJRV IRL�UHDOL]DGR�HP������ QR�&DQDGi��

)RUDP XWLOL]DGRV�UHJLVWUDGRUHV�GH�WHPSHUDWXUD�+RER FRP�H[DWLGmR�GH�േͲǡʹ Ԩ��GLVWULEXtGRV�D�

FDGD����P�HP�ORFDLV�FRP��P�GH�SURIXQGLGDGH�DSUR[LPDGD��(P�GXDV�RFDVL}HV�IRUDP�REVHUYDGDV�

XPD� IRUWH� HVWUDWLILFDomR� WpUPLFD�� FRP� YDULDo}HV� VXSHULRUHV� D� Ͳǡͷ Ԩ �28(//(7� -2%,1��

%(,61(5�� ������ 'XUDQWH� R� SHUtRGR� GH� ����� D� ������ XPD� FDGHLD� GH� ��� WHUPLVWRUHV� FRP�

H[DWLGmR�GH�േͲǡͲͷ Ԩ� IRL�LQVWDODGD�QR�0DU�1HJUR��D���NP�GD�FRVWD GH�D�*HOHQG]KLN�± 5XVVLD��

2V� VHQVRUHV� IRUDP� HVSDoDGRV� YHUWLFDOPHQWH� D� FDGD� ����P� HQWUH� DV� SURIXQGLGDGHV GH� �� H� ���

PHWURV� HP�XP�SRQWR�FRP�SURIXQGLGDGH�WRWDO�GH����P� SDUD�R�HVWXGR�GH�UHVVXUJrQFLD�FRVWHLUD��

2V�UHVXOWDGRV�PRVWUDUDP�FLFORV�GH�UHVVXUJrQFLD�FRVWHLUDV�HP�LQWHUYDORV�GH�YiULRV�GLDV�D�TXDVH�

��VHPDQDV�GH�GXUDomR �6,/9(67529$��=$76(3,1��0<6/(1.29��������

1D� UHJLmR� FRVWHLUD� GH� &DER� )ULR�� (VWDGR� GR� 5LR� GH� -DQHLUR�� XPD� LPSRUWDQWH�

FRQTXLVWD�SDUD�R�,QVWLWXWR�GH�(VWXGRV�GR�0DU�$OPLUDQWH�3DXOR�0RUHLUD��,($30� HP������IRL�

R�ODQoDPHQWR�GH�XPD�ERLD�PHWHRFHDQRJUiILFD�HTXLSDGD�SDUD�PHGLo}HV�GH�GLIHUHQWHV�SDUkPHWURV�

WDQWR�QD VXSHUItFLH�TXDQWR�HP�GLIHUHQWHV�SURIXQGLGDGHV��2V�SDUkPHWURV�GH�WHPSHUDWXUD�IRUDP�

REWLGRV�QD�VXSHUItFLH H�HP�PDLV�� SURIXQGLGDGHV��2V�GDGRV�FRQWULEXtUDP�SDUD�GLYHUVDV�iUHDV�

FRPR�D�SUHYLVmR�GR�WHPSR�H�GDV�FRQGLo}HV�RFHkQLFDV�UHDOL]DGDV SHOR�&HQWUR�GH�+LGURJUDILD�GD�

0DULQKD��&+0�� EHP�FRPR�QR�GHVHQYROYLPHQWR�GH�WHFQRORJLDV�YROWDGDV�SDUD�D�SURSDJDomR�GR�

VRP� UHDOL]DGDV� SHOR� SUySULR ,QVWLWXWR��'XUDQWH� R� SHUtRGR� GH� RSHUDomR� IRL� SRVVtYHO� REVHUYDU�

YiULRV�HYHQWRV�GH�UHVVXUJrQFLD H�R�PRQLWRUDPHQWR�FRQWtQXR�GD�YDULDomR�YHUWLFDO�GH�WHPSHUDWXUD�

QHVVD�HVFDOD�GH�WHPSR�IRL�LQpGLWR�SDUD�D�UHJLmR �&$1'(//$��3(5(,5$��2/,9(,5$���������

(QWUHWDQWR��GHYLGR�DR�HOHYDGR�FXVWR�SDUD�D�PDQXWHQomR�GRV�VHQVRUHV�FLHQWtILFRV�H�D�

SUySULD� ORJtVWLFD� GH� PDQXWHQomR� SDUD� UHFROKLPHQWR� H� ODQoDPHQWR� GD ERLD�� R� VLVWHPD� ILFRX�

GLVSRQtYHO� SRU� DSHQDV� �� DQRV� 2XWUDV� VROXo}HV� Mi� HVWDYDP VHQGR� EXVFDGD� HP� SDUDOHOR� SDUD�

PLQLPL]DU�D�DXVrQFLD�GH�VpULHV�GH�GDGRV�QD�UHJLmR��1R�SHUtRGR�GH�VHWHPEUR�GH������D�MDQHLUR�

GH�������XP VLVWHPD�GH�PRQLWRUDPHQWR�GH�WHPSHUDWXUD�GHVHQYROYLGR�HP�FRODERUDomR�FRP�R�

&HQWUR� %UDVLOHLUR� GH� 3HVTXLVDV� )tVLFDV� �&%3)� IRL� SRVWR� HP� WHVWH� QD� HVWDomR� PDUHJUiILFD�
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PDQWLGD�SHOR�,($30��2V�GDGRV�IRUDP�FROHWDGRV�HP�XP ~QLFR�SRQWR GH�SURIXQGLGDGH�SRU�PHLR�

GH�XP�WHUP{PHWUR�GLJLWDO�GH�ILEUD PRGHOR�120$'��FRP�H[DWLGmR�GH�േͳԨ��ORFDOL]DGR�D XPD�

SURIXQGLGDGH GH ��PHWURV� $�DQiOLVH�GDV�PHGLGDV�SHUPLWLX GHWHFWDU�HYHQWRV�GH� UHVVXUJrQFLD�

FRVWHLUD� GLUHWDPHQWH� GR� LQWHULRU� GD� (QVHDGD� GRV� $QMRV �&(51,&&+,$52 HW� DO��� �������

WRUQDQGR�VH�XPD�IHUUDPHQWD�DOWHUQDWLYD�SDUD�DFRPSDQKDPHQWR�GHVWH�IHQ{PHQR QD�UHJLmR��

2�HVWDEHOHFLPHQWR�H�PDQXWHQomR�GH�XPD�:61 EDVHDGD�HP�VLVWHPDV�FRVWHLURV�GH�

PRQLWRUDPHQWR SRU� PHLR� GH� IXQGHLRV� RFHDQRJUiILFRV� SHUPLWLX XPD� ERD� UHSUHVHQWDomR� GD�

YDULDELOLGDGH� WHPSRUDO�GRV�SDUkPHWURV� ItVLFRV�REVHUYDGRV��(QWUHWDQWR�� GHYLGR�D�H[WHQVD�iUHD�

FRVWHLUD��D�UHSUHVHQWDomR�HVSDFLDO�p�SUREOHPiWLFD��(VWDV�HVWDo}HV�FRVWHLUDV DSUHVHQWDP XP�FXVWR�

PXLWR�HOHYDGR�H�D�FREHUWXUD�GH�XPD�JUDQGH�iUHD�DFDED�GHSHQGHQGR�GD�LQWHJUDomR�FRP�GDGRV�GH�

RXWUDV� SODWDIRUPDV� GH� PHGLGDV SDUD� JHUDU� VpULHV� WHPSRUDLV� ORQJDV� H� FRQWtQXDV� �352-(72�

$=8/���������([LVWHP�FXVWRV�HQYROYLGRV�HP�WRGRV�RV�DVSHFWRV�SDUD�R�HVWDEHOHFLPHQWR�GHVWHV�

VLVWHPDV�� (QWUH� HVVHV� DVSHFWRV�� GHVWDFDP�VH� R� SURMHWR� H� D� FRQVWUXomR� GH� VHQVRUHV� ItVLFRV��

PDQXWHQomR� SURWRFRORV� GH� WHOHPHWULD� FRPXQLFDomR� HP� WHPSR� UHDO�� � FRQWUROH� GH� TXDOLGDGH��

DUPD]HQDPHQWR H D�UHFXSHUDomR�GRV GDGRV��

$OpP�GLVVR��HVVHV�VLVWHPDV�QmR�VmR�IDFLOPHQWH�HQFRQWUDGRV�QR�PHUFDGR�QDFLRQDO�H�

D�GHSHQGrQFLD�GD�LPSRUWDomR�WDQWR�SDUD�RV VHQVRUHV�TXDQWR�HP�UHODomR�DRV VLVWHPDV HPEDUFDGRV

DFDEDP��JHUDQGR�XP�FXVWR�SURLELWLYR� $�HOHWU{QLFD�HPEDUFDGD�H�D�LQWHJUDomR�GH�LQVWUXPHQWRV�

SDUD� REVHUYDomR� GDV SURSULHGDGHV� RFHDQRJUiILFDV� EiVLFDV� HVWmR� VH� WRUQDQGR� FDGD� YH]� PDLV�

VRILVWLFDGDV� (VVD�VRILVWLFDomR�FUHVFHQWH�FRPSOLFD�VHX�XVR�HP�SHVTXLVDV�GH�FDPSR��0XLWDV�YH]HV�

p� QHFHVViULR� LQWHJUDU� LQVWUXPHQWRV� H� VHQVRUHV� GH� PDQHLUDV� QmR� SUHYLVWDV SHORV� IDEULFDQWHV�

�/$1(<������� RX�XWLOL]DU�SHULIpULFRV�FRPXQV��FRPR�UHFHSWRUHV�*36��

$LQGD� Ki� SRXFDV� LQLFLDWLYDV� GH� GHVHQYROYLPHQWR� GH� VLVWHPDV� QDFLRQDOL]DGRV� QD�

OLWHUDWXUD� H� JUXSRV� SHTXHQRV� GH SHVTXLVDGRUHV� QmR� WrP� DFHVVR� D� DGHTXDGD H[SHULrQFLD� HP�

LQVWUXPHQWDomR�� (VWH� IDWR� OLPLWD RV� WLSRV� GH� LQWHJUDomR� TXH� SRGHP� VHU� DOFDQoDGRV�� 2�

GHVHQYROYLPHQWR�GH�SODWDIRUPDV�GH�PHGLomR�DOWHUQDWLYDV��FRP FXVWR�HFRQRPLFDPHQWH�YLiYHO��

SRGH� VH� DSUHVHQWDU� FRPR� XP� SRQWR� GH� SDUWLGD SDUD� DFHOHUDU� R� SURFHVVR� GH� LQGHSHQGrQFLD�

WHFQROyJLFD�GHVWDV�DSOLFDo}HV��$SHVDU�GHVWDV�SURSRVWDV�PXLWDV�YH]HV�QmR�RIHUHFHU REVHUYDo}HV�

FRP�DOWD�TXDOLGDGH�H�GLYHUVLGDGH�GH�IHQ{PHQRV�D VHUHP�PRQLWRUDGRV� DXPHQWDU�D�TXDQWLGDGH�

GH�SRQWRV�JHRJUiILFRV�GH�REVHUYDomR��PHVPR�VDFULILFDQGR D�SUHFLVmR��SRGH�UHVXOWDU�HP�XPD�

PHOKRU�UHSUHVHQWDomR�GH�XPD�H[WHQVD�iUHD�FRVWHLUD��+8*2�HW�DO����������

$GHPDLV�� RV� IHQ{PHQRV� GH� LQWHUHVVH� HP� XPD� UHJLmR� FRVWHLUD� SRGHP� YDULDU D

DPSOLWXGH GH�VHXV�SDUkPHWURV�ItVLFRV HP�RUGHQV�GH�JUDQGH]D�VXSHULRUHV VH�FRPSDUDGRV�FRP�RV�
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IHQ{PHQRV� HP PDU� DEHUWR�� HYLWDQGR� DVVLP� D� QHFHVVLGDGH� GR� XVR� GH� VHQVRUHV� FRP� H[DWLGmR�

H[WUHPDPHQWH�HOHYDGD�
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$�PRWLYDomR�LQLFLDO�SDUD�HVWH�WUDEDOKR�VXUJH�QR�FRQWH[WR�GR�UHFRUUHQWH�IHQ{PHQR�

GH�UHVVXUJrQFLD�FRVWHLUD�QD�iUHD�RFHkQLFD�GD�FLGDGH�GH�$UUDLDO�GR�&DER�± 5-��(VWH�IHQ{PHQR�

DSUHVHQWD�VH�FRPR�D�FRPELQDomR�GRV�YHQWRV�GR�TXDGUDQWH�QRUGHVWH�TXH�IOXHP�SRU�YiULRV�GLDV�

QD�PHVPD�GLUHomR�H�GD�SUySULD�FRQILJXUDomR�GHVWD�FRVWD��SDUDOHOD�D� HVWD�GLUHomR�GRV�YHQWRV��

&RQIRUPH�SRGH�VHU�REVHUYDGR�QD�)LJXUD��D��D UHVVXUJrQFLD�p�FDUDFWHUL]DGD�SHOR�DIDVWDPHQWR�GDV�

iJXDV�FRVWHLUDV�GHYLGR�D�GLQkPLFD�GH�(NPDQ�H�R�DIORUDPHQWR�GD�ÈJXD�&HQWUDO�GR�$WOkQWLFR�6XO�

�$&$6���FRPSRVWD�SRU iJXDV�FRP�WHPSHUDWXUDV�DEDL[R�GH����&��&$/$'2�HW�DO����������$�

LQWHUDomR�GHVWH�SURFHVVR�FRP�D�FDPDGD�VXSHUILFLDO�GD�&RUUHQWH�GR�%UDVLO�TXH�RFXSD�HVWD�UHJLmR��

FRP� WHPSHUDWXUDV� SUy[LPDV� j� ���&�� SRGH� GHVHQYROYHU� XP� JUDGLHQWH� WpUPLFR� GH� DWp� ���&�

�52'5,*8(6��/25(1==(77,�������� 1D�)LJXUD��E p�SRVVtYHO�REVHUYDU�D�UHVVXUJrQFLD�GH�

&DER� )ULR� LQGX]LGD� SHOD� WHQVmR� GH� FLVDOKDPHQWR� GR� YHQWR� GH� QRUGHVWH �VHWDV�� H� D� iUHD� GH�

SHQHWUDomR�GD�$&$6��HP�D]XO���2�TXDGUR�QR�FDQWR�LQIHULRU�HVTXHUGR�DSUHVHQWD�D�VHomR�YHUWLFDO�

FRP�GHVWDTXH�SDUD�D�HQWUDGD�GD�$&$6�QD�SODWDIRUPD��UHSUHVHQWDGD�SHODV�VHWDV�

)LJXUD�� � 5HSUHVHQWDomR�HVTXHPiWLFD�GR�IHQ{PHQR�GD�UHVVXUJrQFLD QR�KHPLVIpULR�VXO��D���DGDSWDGR�GH �5$026��
������ ¬�GLUHLWD�p�UHSUHVHQWDGD�D�UHVVXUJrQFLD�FRVWHLUD�GH�&DER�)ULR��DGDSWDGD�GH��&$/$'2���������

$�YDULDomR�GDV�FDUDFWHUtVWLFDV�GR�DPELHQWH�PDULQKR�GXUDQWH�D�UHVVXUJrQFLD�SURSLFLD�
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D� LQYHVWLJDomR� GH� SURFHVVRV� GH� LQWHUHVVH� VRFLRHFRQ{PLFR� H� GH� RSHUDo}HV� PLOLWDUHV� (VWD�

FDUDFWHUtVWLFD�~QLFD�GD�UHJLmR�PRWLYRX�D�HVFROKD�GR�ORFDO�RQGH�DWXDOPHQWH�R�,($30�p�VHGLDGR��

2�,QVWLWXWR�WHYH�VXD�RULJHP�QR�3URMHWR�&DER�)ULR��LQLFLDGR�HP������ FRP�R�REMHWLYR�GH�FULDU�

XPD� LQVWLWXLomR GH� SHVTXLVD� GHVWLQDGD� DSRLDU� H� H[HFXWDU� HVWXGRV� GR�PDU� H� GH� VHXV� UHFXUVRV�

PDULQKRV� YLVDQGR�R�Pi[LPR�DSURYHLWDPHQWR�GDV�FRQGLo}HV�DPELHQWDLV�H[LVWHQWHV�QD�UHJLmR��

,GHDOL]DGR�SHOR�HQWmR�'LUHWRU�GR�,QVWLWXWR�GH�3HVTXLVDV�GD�0DULQKD��R�9LFH�$OPLUDQWH�3DXOR�GH�

&DVWUR�0RUHLUD�GD�6LOYD��������������D�TXHP�R�,($30�KRPHQDJHLD�FRP�VHX�QRPH��R�3URMHWR�

&DER�)ULR�WHYH�VHX�ORFDO�HVFROKLGR�HP�IXQomR�GR�UHVXOWDGR�GH�XP�HVWXGR�GH�UHFRQKHFLPHQWR�GH�

FRQGLo}HV�GH�IHUWLOL]DomR�GDV�iJXDV�DR�ODUJR�GD�FRVWD�GR�%UDVLO� TXH�LGHQWLILFRX�D�UHJLmR�IURQWHLUD�

DR�&DER�)ULR�FRPR�XPD�iUHD�SURStFLD�SDUD�D�SURGXomR�GH�SURWHtQDV�D�SDUWLU�GD�ULTXH]D�QDWXUDO�

GHVVDV�iJXDV��,($30��>V�G�@���

,QVWDODGR� HIHWLYDPHQWH� HP�$UUDLDO� GR�&DER� HP� ������ R� ,($30�VH� EHQHILFLD� GD�

SUR[LPLGDGH�GH�XPD�UHJLmR�PDULQKD�LQIOXHQFLDGD�SHOR�IHQ{PHQR�GR�DIORUDPHQWR�IUHTXHQWH�GH�

iJXDV� SURIXQGDV�� IULDV� H� ULFDV� HP� QXWULHQWHV�� GHFRUUHQWH� GDV� FRQGLo}HV� PHWHRUROyJLFDV��

RFHDQRJUiILFDV�H�GD�IHLomR�GD�FRVWD�GHVWD�UHJLmR� 1D�)LJXUD�� p�SRVVtYHO�LGHQWLILFDU�D�ORFDOL]DomR�

GR�,($30�QD�(QVHDGD�GRV $QMRV��$�IDFLOLGDGH�GH�DFHVVR�GR�,QVWLWXWR DR�LQWHULRU�GD�HQVHDGD�

SHOD�3UDLD�GRV�$QMRV�SRVVLELOLWD�D�XWLOL]DomR�GD�UHJLmR�FRPR�XP�YHUGDGHLUR�FDPSR�GH�SURYDV��

$�SURIXQGLGDGH�FKHJD�D�SDVVDU�GH����PHWURV�SUy[LPR�DR�3RUWR�GR�)RUQR��

)LJXUD�� � ÈUHD�PDULQKD�GH�WHVWHV�H�GHVHQYROYLPHQWR�WHFQROyJLFR�GR�,($30��
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$�FDUDFWHUL]DomR�GHVWH�PDU� WHP� LPSDFWR� VLJQLILFDWLYR�QD� UHDOL]DomR�GRV�GLYHUVRV�

H[SHULPHQWRV� UHDOL]DGRV� SHOR� ,QVWLWXWR H� QR� GHVHQYROYLPHQWR� GH� WHFQRORJLDV� DSOLFDGDV� j�

LQVWUXPHQWDomR� RFHDQRJUiILFD� $� GLQkPLFD� GH� FLUFXODomR�PDULQKD� QR� LQWHULRU� GD� HQVHDGD� p�

EDVWDQWH�LQIOXHQFLDGD�SHOD�SUR[LPLGDGH�GD�iUHD�IRFDO�GR�IHQ{PHQR�GD�UHVVXUJrQFLD��DR�VXO�GD�

,OKD�GH�&DER�)ULR��,QWHQVLILFDGD�SHOD�UHFRUUHQWH�DWLYLGDGH�WXUtVWLFD�H�FRPHUFLDO�QD�SUR[LPLGDGH�

GR�3RUWR�GR�)RUQR��R�ORFDO�SURSLFLD�WDPEpP�D�SRVVLELOLGDGH�GH�HVWXGRV�GH�SROXLomR�VRQRUD�H�R�

VHX�LPSDFWR�QD�SDLVDJHP�DF~VWLFD�GD�UHJLmR�

$�UHVXOWDQWH�HVWUDWLILFDomR�GH�GHQVLGDGH�GD�FROXQD�G¶iJXD�FRQWULEXL�SDUD�D�IRUPDomR�

GH�XP�HFRVVLVWHPD�~QLFR�TXH�VH�EHQHILFLD�GD�ULTXH]D�QXWULFLRQDO�GHVWDV�iJXDV�SURIXQGDV�TXH�

DIORUDP� DWp� VXSHUItFLH�� (VWD� HVWUDWLILFDomR� WDPEpP� UHVXOWD� HP� XPD� YDULDomR� GR� SHUILO� GD�

YHORFLGDGH�GR�VRP�QD�iJXD� JHUDQGR�LPSDFWR�QRV�HVWXGRV�GH�SURSDJDomR�DF~VWLFD��SUHYLVmR�GR�

DOFDQFH�VRQDU�H�FRPXQLFDo}HV�VXEPDULQDV �&$/$=$1�HW�DO���������)�%�/28=$�HW�DO���������

0$,$� HW� DO��� ������� $� LQYHVWLJDomR� FLHQWtILFD� GHVVHV� SURFHVVRV� PDULQKRV� UHVXOWD� HP� XPD�

GHPDQGD�FUHVFHQWH�GH�PRQLWRUDPHQWR�FRQWtQXR�GRV�SDUkPHWURV�ItVLFRV�H�TXtPLFRV�GRV�RFHDQRV�

TXH�LQIOXHQFLDP�DV�FDUDFWHUtVWLFDV�GD�UHJLmR�

$WXDOPHQWH�R�,($30�SRVVXL�D�PLVVmR�GH�³SHVTXLVDU��GHVHQYROYHU��LQRYDU�H�SUHVWDU�

VHUYLoRV�WHFQROyJLFRV�QD�iUHD�GH�&LrQFLDV�GR�0DU��D�ILP�GH�FRQWULEXLU�SDUD�D�DPSOLDomR�GR�

FRQKHFLPHQWR� H� D� HILFD]� XWLOL]DomR� GR� PHLR� DPELHQWH� PDULQKR�� QR� LQWHUHVVH� GD� 0%� H� GR�

GHVHQYROYLPHQWR�VRFLRHFRQ{PLFR�GR�SDtV´� (P�DWHQGLPHQWR�DR�VXESURMHWR�6LVWHPD�,QWHJUDGR�

GH�2EWHQomR�GH�'DGRV�2FHDQRJUiILFRV��6,2'2&���TXH�HVWi�LQVHULGR�QR�SURMHWR�6LVWHPDV�GH�

2EWHQomR� GH� 'DGRV� $PELHQWDLV� SDUD� 'HIHVD� �6,2'&��� R� ,($30� XQLX� HVIRUoRV� FRP� R�

/DERUDWyULR� GH� ,QVWUXPHQWDomR� H�0HGLGDV� �/,0�� GR� &%3)� FRP� R� REMHWLYR� GH� GHVHQYROYHU�

VLVWHPDV�LQWHJUDGRV�GH�REWHQomR��SURFHVVDPHQWR�H�DSUHVHQWDomR�GH�GDGRV�GD�FROXQD�G
iJXD�GD�

UHJLmR� GH� $UUDLDO� GR� &DER� ± 5-�� (VWD� SDUFHULD� LQWHULQVWLWXFLRQDO� YLVRX�� SRUWDQWR�� DWHQGHU� D�

GHPDQGD�FUHVFHQWH�GR�,($30�QR�GHVHQYROYLPHQWR�GH�WHFQRORJLD�GH�LQVWUXPHQWDomR�SDUD�FROHWD�

GH�GDGRV�RFHDQRJUiILFRV�HP�WHPSR�UHDO�H�DSOLFDomR�GHVWHV�GDGRV�HP�VXDV�OLQKDV�GH�SHVTXLVDV��

1RUWHDGDV�SHOD�(VWUDWpJLD�GH�&LrQFLD��7HFQRORJLD�H�,QRYDomR�GD�0DULQKD�GR�%UDVLO��(&7,0%���

HVVDV� OLQKDV GH� SHVTXLVDV� DEUDQJHP� iUHDV� FRPR� PRGHODJHP� H� GHWHFomR� GH� IHLo}HV�

RFHDQRJUiILFDV��GHVHQYROYLPHQWR�GH�ELRWHFQRORJLD�PDULQKD��SURSDJDomR�GD�HQHUJLD�DF~VWLFD�QRV�

RFHDQRV�� PRQLWRUDPHQWR� GH� SDUkPHWURV� RFHDQRJUiILFRV� H� iUHDV� DSOLFDGDV� GLUHWDPHQWH� jV�

RSHUDo}HV�PLOLWDUHV�QR�PDU�FRPR�D�SUHYLVmR�GR�DPELHQWH�DF~VWLFR�SDUD�R�DOFDQFH�VRQDU�H�R�

GRPtQLR�QDFLRQDO�GH�WHFQRORJLDV�DSOLFDGDV�j�FRPXQLFDo}HV�VXEPDULQDV�
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6LVWHPDV�FRQYHQFLRQDLV�GH�PRQLWRUDPHQWR�GR�DPELHQWH�PDULQKR� FRPR�QDYLRV�GH�

SHVTXLVD�RFHDQRJUiILFD�H�KLGURJUiILFD� VmR�PXLWR�FDURV�H�VHXV�SURFHVVRV�GH�FROHWD�H�DQiOLVH�GH�

GDGRV� VmR� GHPRUDGRV��$OpP�GLVVR�� SRVVXHP�EDL[D� UHVROXomR� HVSDFLDO� H� WHPSRUDO��1DV� GXDV�

~OWLPDV�GpFDGDV� WHFQRORJLDV�GH�FRPXQLFDomR�IRUDP�DSOLFDGDV�DR�GHVHQYROYLPHQWR�GH�YiULRV�

VLVWHPDV�GH�PRQLWRUDPHQWR�PDULQKR��(QWUH�HVWDV�WHFQRORJLDV��D�:61�WHP�VH�WRUQDGR�SRSXODU�H�

YHP�GHVHPSHQKDQGR�XP SDSHO�LPSRUWDQWH�QR�FRQFHLWR�WHFQROyJLFR�GD�,QWHUQHW�GDV�&RLVDV��,R7���

�;8�HW�DO����������

8PD� :61� DSOLFDGD� j� RFHDQRJUDILD� p� FRQVWLWXtGD� GH� VHQVRUHV GLVWULEXtGRV��

LQWHUFRQHFWDGRV� DWUDYpV� GH� OLQNV� UiGLR� FRP� SURSyVLWR� GH� PRQLWRUDPHQWR� DPELHQWDO�� (VVHV�

VHQVRUHV�VmR�LQWHJUDGRV�HP�GLVSRVLWLYRV�LQWHOLJHQWHV� FRQKHFLGRV�FRPR�QRGRV� TXH�SRGHP�YDULDU�

HP�TXDQWLGDGH�GH�DOJXPDV�FHQWHQDV�DWp�PLOKDUHV� GHSHQGHQGR�GR�WLSR�GH�DSOLFDomR�GD :61��

2V�QRGRV�QRUPDOPHQWH�SRVVXHP�WDPDQKR�UHGX]LGR�H�EDL[D�SRWrQFLD�GH�FRQVXPR��R�TXH�IDFLOLWD�

LPSODQWi�ORV�HP�JUDQGHV�TXDQWLGDGHV��:$77�HW�DO���������

����� $UTXLWHWXUD�7tSLFD

2V�VLVWHPDV�GH�IXQGHLRV�FRVWHLURV�SRVVXHP�D�DUTXLWHWXUD�EiVLFD�GH�XP�QRGR�H�PXLWDV�

YH]HV� VmR� HPSUHJDGRV� GHQWUR� GH� XPD� :61�� $VVLP� FRPR� RV� QRGRV�� HVWHV� VLVWHPDV� GH�

PRQLWRUDPHQWR�H[HFXWDP�WDUHIDV�EiVLFDV�FRPR�D�FROHWD��SURFHVVDPHQWR�H�WUDQVPLVVmR�GH�GDGRV�

UHODFLRQDGRV� D� DVSHFWRV� ItVLFRV� RX� FRQGLo}HV� DPELHQWDLV� FRPR�� SRU� H[HPSOR�� SUHVVmR� RX�

WHPSHUDWXUD�� 2V� GDGRV� VmR� QRUPDOPHQWH� HQYLDGRV� SDUD� XP� FRPSXWDGRU� RQGH� SRGHP� VHU�

DQDOLVDGRV��$�)LJXUD�� DSUHVHQWD�D�DUTXLWHWXUD�WtSLFD�GH�XP�Qy�GH�XPD�:61�RQGH�p�SRVVtYHO�

LGHQWLILFDU�TXDWUR�FRPSRQHQWHV�SULQFLSDLV��XP�VXEVLVWHPD�GH�VHQVRULDPHQWR��E��LQFOXLQGR�XP�

RX� PDLV� VHQVRUHV� H� VHXV� UHVSHFWLYRV� FRQYHUVRUHV� DQDOyJLFRV� GLJLWDLV�� XP� VXEVLVWHPD� GH�

SURFHVVDPHQWR��F��LQFOXLQGR�XP�PLFURFRQWURODGRU�H�PHPyULD�ORFDO��XP�VLVWHPD�GH�UiGLR��G��

SDUD�FRPXQLFDomR�VHP�ILR�H�XP�VXEVLVWHPD�GH��DOLPHQWDomR��D�� &RP�H[FHomR�GRV�VHQVRUHV�SDUD�

PRQLWRUDPHQWR�GD�FROXQD�G¶iJXD��TXH�QRUPDOPHQWH�VmR�LQVWDODGRV�QD�OLQKD�GH�IXQGHLR�H�ILFDP�

VXEPHUVRV��RV�GHPDLV�VXEVLVWHPDV�HOHWU{QLFRV�VmR�LQVWDODGRV�GH�IRUPD�SURWHJLGD�HP�XPD�ERLD�

GH�VXSHUItFLH��'HSHQGHQGR�GD�HVSHFLILFLGDGH�GD�DSOLFDomR�FRPSRQHQWHV�DGLFLRQDLV�SRGHP�VHU�

LQFOXtGRV�FRPR�XP�VLVWHPD�GH�ORFDOL]DomR�*36��VLVWHPDV�PHFkQLFRV�SDUD�PRYLPHQWDomR�GDV�

DQWHQDV��FkPHUDV�GH�YLJLOkQFLD�H�GLIHUHQWHV�WLSRV�GH�WHOHPHWULD��)8//(5721�HW�DO����������
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)LJXUD�� � $UTXLWHWXUD�WtSLFD�GH�XP�Qy�GH�XPD�UHGH�GH�VHQVRUHV�VHP�ILR��$GDSWDGR�GH��$1$67$6,�HW�DO���������

3ODWDIRUPDV�FRVWHLUDV�FRPR�R�VLVWHPD�GH�PRQLWRUDPHQWR�GR�QtYHO�GR�PDU�XWLOL]DGR�

QR� SURJUDPD�6L0&RVWD� WDPEpP� DSUHVHQWD� WRGRV� HVVHV� VXEVLVWHPDV�� 1D� )LJXUD� � p� SRVVtYHO�

REVHUYDU�R�DFRQGLFLRQDPHQWR�GD�HOHWU{QLFD�HP�XPD�FDL[D�HVWDQTXH��XP�FRPSDUWLPHQWR�SDUD�DV�

EDWHULDV� H� FRQWURODGRU� GH� FDUJD� H� D� LQVWUXPHQWDomR� GLVWULEXtGD� SHOD� HVWUXWXUD� TXH� VXSRUWD� D�

SODWDIRUPD��2�VLVWHPD�SHUPLWH�DLQGD�XPD�GXSOLFLGDGH�GH�WHOHPHWULD�XWLOL]DQGR�D�UHGH�GH�VDWpOLWHV

H�FREHUWXUD�GD�UHGH�WHOHI{QLFD��(VWD�DUTXLWHWXUD�DSUHVHQWDGD�p�SUDWLFDPHQWH�D�PHVPD�XWLOL]DGD�

HP�VLVWHPDV�GH�IXQGHLRV�FRVWHLURV�H�HP�PDU�DEHUWR�

)LJXUD�� � 'LDJUDPD�HVTXHPiWLFR�GRV�VXEVLVWHPDV�GD HVWDomR�PHWHRPDUHJUiILFD�XWLOL]DGD�QR�SURMHWR�6L0&RVWD��
$GDSWDGR�GH��*$5&,$��&,5$12��������

(P�WRGR�R�PXQGR�XPD�H[WHQVD�UHGH�ERLDV�PDULQKDV�WrP�VLGR�XVDGDV�SDUD�FROHWDU�H�

PRQLWRUDU�GDGRV�RFHDQRJUiILFRV�H�PHWHRUROyJLFRV�QR�RFHDQR�H�HP�iJXDV�FRVWHLUDV��(VVDV�ERLDV�

VmR�JHUDOPHQWH�UHIHULGDV�FRPR�ERLD�2'$6��2FHDQ�'DWD�$FTXLVLWLRQ�6\VWHP���8PD�ERLD�2'$6�
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FRQYHQFLRQDO�p�HTXLSDGD�FRP�YiULRV�VHQVRUHV��FRPR�DQHP{PHWURV��VHQVRU�GH�WHPSHUDWXUD�GR�

DU��VHQVRU�GH�WHPSHUDWXUD�GD�iJXD��EDU{PHWUR��VHQVRU�GH�VDOLQLGDGH�H�VHQVRU�GH�XPLGDGH��',1�

HW� DO��� �������8P�H[HPSOR� p� UHGH� GH� ERLDV� VRE� UHVSRQVDELOLGDGH� GD� ËQGLD� �201,� � 2FHDQ�

0RRUHG� EXR\� 1HWZRUN� IRU� WKH� 1RUWK ,QGLDQ� 2FHDQ��� $� )LJXUD� � DSUHVHQWD VXD� DUTXLWHWXUD�

FRPXP XP�H[HPSOR�GH�FRQILJXUDomR�XWLOL]DGD�HP�VLVWHPD�PRQLWRUDPHQWR�FRVWHLUR�EDVHDGRV�

HP�ERLD��

)LJXUD�� � 'LDJUDPD�GR�VLVWHPD�GH�PRQLWRUDPHQWR�GD�ERLD�201,��$GDSWDGR�GH��9(1.$7(6$1�HW�DO�������E��

8P VLVWHPD�GH�SDLQHO�VRODU�p�XWLOL]DGR�SDUD�FDUUHJDU�DV�EDWHULDV�H�DOLPHQWDU�WRGR�R�

VLVWHPD��$�ERLD�SRVVXL�VHQVRUHV�GH�VXSHUItFLH� TXH�PHGHP�D�GLUHomR�H�D�YHORFLGDGH�GR�YHQWR��D�

KXPLGDGH�GR�DU���UDGLDomR��SUHFLSLWDomR��SUHVVmR�DWPRVIpULFD��D�PRYLPHQWDomR�GD�ERLD�QRV�WUrV�

HL[RV�H�D�FRQGXWLYLGDGH�H�WHPSHUDWXUD�GD�VXSHUItFLH�GR�PDU��2V�VHQVRUHV�VXEPHUVRV�PHGHP�D�

FRUUHQWH�PDULQKD�SRU�PHLR�GRV�$'&3�H�D�FRQGXWLYLGDGH�H�WHPSHUDWXUD�GD�FROXQD�G¶iJXD�HP�

GLYHUVDV� SURIXQGLGDGHV�� 2V� VHQVRUHV� GH� FRQGXWLYLGDGH� H� WHPSHUDWXUD� VH� FRPXQLFDP� FRP� R�

VXEVLVWHPD�GH�SURFHVVDPHQWR�SRU�PHLR�GH�LQGXomR�HOHWURPDJQpWLFD��3DUD�D�WHOHPHWULD�GRV�GDGRV�

R�VLVWHPD�GH�FRPXQLFDomR�VHOHFLRQDGR�LUi�GHSHQGHU�GD�GLVWkQFLD�GD�ERLD�HP�UHODomR�j�FRVWD�H�

GD�TXDQWLGDGH�GH�GDGRV D�VHUHP�WUDQVPLWLGRV��(P�SODWDIRUPDV�RFHkQLFDV�TXH�RSHUDP�ORQJH�GD�

FRVWD�DV�~QLFDV�RSo}HV�VmR�D�FRPXQLFDomR�YLD�VDWpOLWH�XVDQGR�VHUYLoRV�FRPR�R�,10$6$7�H�

$5*26�� -i� HP� VLVWHPDV� FRVWHLURV� p� SRVVtYHO� XVDU� LQWHUIDFHV� VHULDLV� �56�����56������ RX�

SURWRFRORV�GH�UHGH�HWKHUQHW��������D��������E��������J��SDUD�WUDQVPLVV}HV�VHP�ILR�YLD�UiGLR�
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IUHTXrQFLD�� $V� FRPXQLFDo}HV� VHULDLV� QRUPDOPHQWH� WrP� XP� OLPLWH� Pi[LPR� GH� WD[D� GH�

WUDQVPLVVmR�HP�WRUQR�GH�����0E�SRU�V�H�XWLOL]DP�D�IUHTXrQFLD�GH�����0+]��R�TXH�p�VXILFLHQWH�

SDUD�D�PDLRULD�GRV�GDGRV��3RU�RXWUR ODGR��DV�FRPXQLFDo}HV�(WKHUQHW�VXSRUWDP�YHORFLGDGHV�TXH�

YDULDP�GH���D�PDLV�GH�����0E�SRU�V��XWLOL]DQGR�DV�EDQGDV�GH�IUHTXrQFLD�GH�����*+]�H�����*+]�

�3257(5� HW� DO��� ������ 2�PLFURFRQWURODGRU� p� HVVHQFLDOPHQWH� R� FpUHEUR� GD� ERLD��8PD� YH]�

DWLYDGR��R�PLFURFRQWURODGRU�LQLFLDOL]D�WRGRV�RV�REMHWRV�GR�VLVWHPD��ID]�DV�OHLWXUDV�GRV�VHQVRUHV�

VHMD� SHOD� SRUWD� VHULDO� YLD� 8$57 �8QLYHUVDO� $V\QFKURQRXV� 5HFHLYHU�7UDQVPLWWHU� RX

GLUHWDPHQWH�GD�VDtGD�GRV�FRQYHUVRUHV�DQDOyJLFR�GLJLWDLV��$'& ± $QDORJ�WR�'LJLWDO�&RQYHUWHU���

WUDQVPLWH�DV�OHLWXUDV�H�HP�VHJXLGD�ILFD�LQDWLYR�DWp�R�SUy[LPR�FLFOR�GH�PHGLGDV�9(1.$7(6$1�

HW�DO�������E��

1R�WUDEDOKR�DSUHVHQWDGR�SRU 9(1.$7(6$1�HW�DO� �����D�� D�DUTXLWHWXUD�GH�RXWUR�

WLSR�GH�ERLD�FRVWHLUD�XWLOL]DGD�GD�UHGH�GH�REVHUYDomR�LQGLDQD�p�GHVFULWD��7RGD�D�HOHWU{QLFD�GRV�

VXEVLVWHPDV�GH�SURFHVVDPHQWR��DOLPHQWDomR�H�FRPXQLFDomR�VmR�HQFDSVXODGRV�HP�XPD�FDL[D�

HVWDQTXH� SRVLFLRQDGD� QR� PHLR� GD� ERLD�� 2� VLVWHPD� GH� DTXLVLomR� GH� GDGRV� p� FRQHFWDGR� DRV�

VHQVRUHV�LQVWDODGRV�QR�PDVWUR�SDUD�PHGLU�SDUkPHWURV�PHWHRUROyJLFRV�H�DRV�VHQVRUHV�VXEPHUVRV�

SDUD� PHGLomR� GH� SDUkPHWURV� RFHDQRJUiILFRV� FRPR� LQWHQVLGDGH� H� GLUHomR� GH� FRUUHQWHV� H�

WHPSHUDWXUD� H� VDOLQLGDGH�� &RQIRUPH� DSUHVHQWDGR� QD� )LJXUD� � RV� VHQVRUHV� GLJLWDLV� VmR� OLGRV�

GLUHWDPHQWH� SHOR� PLFURFRQWURODGRU� HQTXDQWR� RV� VHQVRUHV� FRP� VDtGD� DQDOyJLFD� WrP� VXDV�

LQIRUPDo}HV�GLJLWDOL]DGDV�SRU�$'&��2�PLFURFRQWURODGRU�$7��8&�$�����PRQLWRUD�H�H[HFXWD�

WDUHIDV�SULQFLSDLV�FRPR�R�LQWHUYDOR�GH�DPRVWUDJHP��VLQFURQL]DomR�SRU�PHLR�GH�XP�UHOyJLR�HP�

WHPSR�UHDO��DTXLVLomR�GH�GDGRV�GRV�VHQVRUHV��EDFNXS�GDV�LQIRUPDo}HV�H�WUDQVPLVVmR�GH�GDGRV��

)LJXUD�� � 'LDJUDPD�HOHWU{QLFR�GD�ERLD�FRVWHLUD�XWLOL]DGD�QD�UHGH�GH�REVHUYDomR�RFHDQRJUiILFD�GD�ËQGLD��$GDSWDGR�
GH��9(1.$7(6$1�HW�DO�������D�
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$V� WUDQVPLVV}HV� VmR� UHDOL]DGDV� XWLOL]DQGR� D� FREHUWXUD� GH� UHGHV� FHOXODUHV� TXH�

SHUPLWH�XPD�EDQGD�PDLRU�GH�WUDQVIHUrQFLD�GH�GDGRV��1HVWH�VLVWHPD� YDOH�GHVWDFDU�D�XWLOL]DomR�

GH�VLVWHPDV�GH�YLJLOkQFLD�SRU�FkPHUDV�SDUD�DMXGDU�D�FRPEDWHU�DV�Do}HV�GH�YDQGDOLVPR�H�FkPHUDV�

VXEPHUVDV�TXH�DMXGDP�QD�LGHQWLILFDomR�GH�FULDWXUDV�PDULQKDV�H�QR�HVWXGR�FRPSRUWDPHQWDO�GH�

RUJDQLVPRV�PDULQKRV��7RGDV� DV� FkPHUDV� VmR� FRQHFWDGDV� DR�PRGHP�*356 �*HQHUDO�3DFNHW�

5DGLR�6HUYLFH� SRU�PHLR�GH�XP�URWHDGRU��XWLOL]DQGR�SURWRFRORV�GH�UHGH�

$� XWLOL]DomR� GH� FkPHUDV� VXEPHUVDV� WDPEpP� p� GHVFULWD� SRU )8//(5721� HW� DO��

��������1HVVH�WLSR�GH�ERLD��R�FRPSRUWDPHQWR�DOLPHQWDU GH�SHL[HV p�PRQLWRUDGR�DR�YLYR�D�SDUWLU�

GH�GXDV�FkPHUDV�FRORFDGDV QR�LQWHULRU�GH�XPD�JDLROD��2�IOX[R�GH�YtGHR�p�WUDQVPLWLGR�SRU�XP�

VLVWHPD�GH�UiGLR�GH�����*+]�������E�WRWDOPHQWH�GHGLFDGR��&RPR�SRGH�VHU�REVHUYDGR�QD�)LJXUD�

�� p�SRVVtYHO�GHVWDFDU�XPD�VHJXQGD�IRQWH�GH�HQHUJLD�QDWXUDO�EDVHDGD�HP�WHFQRORJLD�HyOLFD�SDUD�

DOLPHQWDomR�GH�WRGD�HOHWU{QLFD�GD�ERLD��$�ERLD�WDPEpP�SRVVXL�RXWUR�VLVWHPD�GH�UiGLR VHULDO�GH�

����0+]��56������TXH�SHUPLWH�R�PRQLWRUDPHQWR�H�FRQWUROH�GR�PLFURFRQWURODGRU��(VVH�VLVWHPD�

WDPEpP�SHUPLWH�TXH�R�ILUPZDUH�SRVVD�VHU�DWXDOL]DGR�GLUHWDPHQWH GH� WHUUD��HYLWDQGR�YLDJHQV�

GHVQHFHVViULDV�DWp�R�VtWLR�GH�HVWXGR��

)LJXUD� �� � 'LDJUDPD�HVTXHPiWLFR�GD� LQVWUXPHQWDomR�GD�ERLD�XWLOL]DGD� HP�HVWXGR� FRPSRUWDPHQWDO� GH�SHL[HV��
$GDSWDGR�GH��)8//(5721�HW�DO���������
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����� 6LVWHPDV�(PEDUFDGRV

(P� SODWDIRUPDV� FRVWHLUDV� GH� PRQLWRUDPHQWR� R� VLVWHPD� HPEDUFDGR� �HPEHGGHG�

V\VWHP��RX�VLVWHPD�HPEXWLGR�p�R�VXEVLVWHPD�GH�SURFHVVDPHQWR�RX�FRPSXWDomR��KDUGZDUH ��

VRIWZDUH�� TXH� SRVVXL� IXQo}HV� GHGLFDGDV� FRPR� FRQWUROH� GR� IXQFLRQDPHQWR� GRV� VHQVRUHV��

JHUHQFLDPHQWR� GDV� LQWHUIDFHV� GH� FRPXQLFDomR� VHULDO� SDUD� OHLWXUD� GDV� PHGLGDV� UHDOL]DGDV��

SURFHVVDPHQWR�GHVWHV�GDGRV�H�JHUHQFLDPHQWR�GR�HQYLR�GHVWHV�GDGRV�SDUD�XPD�HVWDomR�HP�WHUUD�

HP�LQWHUYDORV�FRQILJXUDGRV��',1�HW�DO����������

2V� VLVWHPDV� HPEDUFDGRV� VmR� QRUPDOPHQWH� FRQVWLWXtGRV� GH� XP� VLVWHPD�

PLFURFRQWURODGR GHGLFDGR� DR� GLVSRVLWLYR� RX� DR� VLVWHPD� TXH� HOH� FRQWUROD�� 'LIHUHQWH� GH�

FRPSXWDGRUHV�GH�SURSyVLWR�JHUDO��FRPR�XP�QRWHERRN��XP�VLVWHPD�HPEDUFDGR�p�D�FRPELQDomR�

GH�KDUGZDUH H�VRIWZDUH SURMHWDGD SDUD�UHDOL]DU�XP�FRQMXQWR�GH�WDUHIDV�SUHGHILQLGDV��JHUDOPHQWH�

FRP�UHTXLVLWRV�HVSHFtILFRV��12(5*$$5'��������

2�VRIWZDUH HVFULWR�SDUD�XP�VLVWHPD�HPEDUFDGR�p�PXLWDV�YH]HV�FKDPDGR�GH�ILUPZDUH

H�DUPD]HQDGR�HP�XPD�PHPyULD�VRPHQWH�GH�OHLWXUD�RX�520��5HDG�2QO\�0HPRU\���3RU�YH]HV��

R�VLVWHPD�p�H[HFXWDGR�FRP�UHFXUVRV�FRPSXWDFLRQDLV� OLPLWDGRV��VHP�WHFODGR��VHP�WHOD�H�FRP�

SRXFD� PHPyULD�� (VWH� IDWR� SHUPLWH� TXH� R� SURMHWR� SRVVD� VHU� RWLPL]DGR�� UHGX]LQGR� WDPDQKR��

UHFXUVRV� FRPSXWDFLRQDLV� H� FXVWRV� GR� SURGXWR�� R� TXH� WRUQDP� HVWHV� VLVWHPDV� SRSXODUHV� H�

H[WUHPDPHQWH�XWLOL]DGRV��7$1(1%$80��$867,1��������

2�KDUGZDUH p� EDVHDGR� SULQFLSDOPHQWH� HP�PLFURFRQWURODGRUHV�� DSHVDU� GH� DOJXQV�

VLVWHPDV� XWLOL]DUHP� PLFURSURFHVVDGRUHV� PDLV� FRPSOH[RV� H� FLUFXLWRV� LQWHJUDGRV� �&,�� SDUD�

SURFHVVDPHQWR� GHGLFDGR� GH� VLQDLV�� FRPR� '63� �'LJLWDO� 6LJQDO� 3URFHVVLQJ��� 8P�

PLFURFRQWURODGRU�p�XP�FLUFXLWR�LQWHJUDGR�TXH�FRQWpP�SUDWLFDPHQWH�XP�FRPSXWDGRU�FRPSOHWR��

LQFOXLQGR� Q~FOHR� GH� SURFHVVDPHQWR��PHPyULDV�� SHULIpULFRV� GH� HQWUDGD� H� VDtGD�� JHUDGRUHV� GH�

FORFN��WHPSRUL]DGRUHV��FRQYHUVRUHV�DQDOyJLFR�GLJLWDLV�H�LQWHUIDFHV�FRPR�SRUWDV�GH�FRPXQLFDomR�

VHULDO� 1D�)LJXUD��� p�SRVVtYHO�REVHUYDU�D�XQLGDGH�FHQWUDO�GH�SURFHVVDPHQWR�RX�&38��&HQWUDO�

3URFHVVLQJ�8QLW���SDUWH�GH�XP�VLVWHPD�FRPSXWDFLRQDO�UHVSRQViYHO�SRU�LQWHUSUHWDU�DV�LQVWUXo}HV�

GR�SURJUDPD��WRPDU�GHFLV}HV��UHDOL]DU�FiOFXORV��FRQWURODU�D�HQWUDGD�H�VDtGD�GH�GDGRV�H�D�GLQkPLFD�

GH� IXQFLRQDPHQWR� GH� WRGRV� RV SHULIpULFRV�� $OpP� GR� LQWHUSUHWDGRU� GH� LQVWUXo}HV� TXH� LUi�

GHFRGLILFDU�FDGD�OLQKD�GH�SURJUDPD�H�UHDOL]DU�DDV�Do}HV�QHFHVViULDV�D�&38�WDPEpP�SRVVXL�XPD�

8QLGDGH�/yJLFD�H�$ULWPpWLFD��8/$��RQGH�VmR�UHDOL]DGRV�DV�RSHUDo}HV�GH�DULWPpWLFD�EiVLFD�H�

OyJLFD�SURJUDPDGDV��3(&.2/���������

3DUD�FRQWURODU�WRGRV�RV�FLUFXLWRV�SUHVHQWHV�QR�PLFURFRQWURODGRU��D�&38�FRQWD�FRP�
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WUrV�WLSRV�GH�EDUUDPHQWRV��FRQWUROH��HQGHUHoR�H�GDGRV��2�EDUUDPHQWR�GH�FRQWUROH�p�UHVSRQViYHO�

SRU�JHUHQFLDU�FRPR�H�TXDQGR�FDGD�SDUWH�GH�FDGD�FLUFXLWR�GR�PLFURFRQWURODGRU�GHYH�VHU�DWLYDGD�

RX�GHVDWLYDGD�H[HFXWDQGR�H[DWDPHQWH�R�TXH�FDGD�LQVWUXomR�SHGH��2�EDUUDPHQWR�GH�HQGHUHoR�

SHUPLWH�DFHVVDU�D�SRVLomR�GH�PHPyULD�VROLFLWDGD�SHOD�LQVWUXomR���VHMD�D�PHPyULD�GH�GDGRV�RX�D�

PHPyULD�RQGH�HVWi�JUDYDGR�R�SURJUDPD��)LQDOPHQWH��XPD�YH]�DFHVVDGR�R�HQGHUHoR�GD�PHPyULD��

D� OHLWXUD�RX�HVFULWD�GH�XP�GDGR�QHVWD�SRVLomR�GH�PHPyULD�p� IHLWD�SHOR�PLFURFRQWURODGRU�SRU�

PHLR� GR� EDUUDPHQWR� GH� GDGRV�� 2� WDPDQKR� GR� EDUUDPHQWR� GH� GDGRV� p� TXH� FDUDFWHUL]D� R�

PLFURFRQWURODGRU�FRPR�H�������RX����ELWV��(VWH�WDPDQKR�GHILQH�D�WD[D�HP�TXH�RV�GDGRV�VmR�

HVFULWRV�RX�OLGRV�SRU�YH]�QD�PHPyULD�H�D�TXDQWLGDGH�GH�GDGRV�TXH�FDGD�SRVLomR�GH�PHPyULD�

SRVVXL� $� EDVH� GH� WHPSR� SDUD� DV� RSHUDo}HV� GD� &38� H� GHPDLV� SHULIpULFRV� SUHVHQWHV� QR�

PLFURFRQWURODGRU� p� HVWDEHOHFLGD�SHOD� IUHTXrQFLD� GH�FORFN GR�RVFLODGRU��&DGD�SXOVR�GH�FORFN�

GHWHUPLQD� XP� FLFOR� GH� WUDEDOKR� GR�PLFURFRQWURODGRU��8WLOL]DU� XP� RVFLODGRU� GH� ��0+]�� SRU�

H[HPSOR��SHUPLWLUi�DR�PLFURFRQWURODGRU�RSHUDU�LQWHUQDPHQWH�D���0,36��PLOK}HV�GH�LQVWUXo}HV�

SRU�VHJXQGR� �%2/721��������

)LJXUD��� � $UTXLWHWXUD�EiVLFD�GH�XP�PLFURFRQWURODGRU��$GDSWDGR�GH��()<��������

$V� PHPyULDV� SDUD� LQVWUXo}HV� H� SDUD� DUPD]HQDPHQWR� GH� GDGRV� VmR� VHSDUDGDV� H�

SRGHP�VHU�DFHVVDGDV�VLPXOWDQHDPHQWH�SHORV�VHXV�UHVSHFWLYRV�EDUUDPHQWRV��FRQIRUPH�HVSHFLILFD�
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DUTXLWHWXUD�+DUYDUG��WLSLFDPHQWH�DSOLFDGD�HP�SURMHWRV�GH�PLFURFRQWURODGRUHV��)5$1&,//21��

&$67(//8&&,$���������1HVWH�WLSR�GH�FRQILJXUDomR�DV�PHPyULDV�GH�GDGRV�FRPR�D�PHPyULD�

GH�DFHVVR�DOHDWyULR�RX�5$0��5DQGRP�$FFHVV�0HPRU\��VmR�WHPSRUiULDV�H�SHUPLWHP�Do}HV�GH�

OHLWXUD�H�HVFULWD�HQTXDQWR�PHPyULDV�GH�SURJUDPD��LQVWUXo}HV��FRPR�D�PHPyULD�GR�WLSR�520��

SHUPLWHP�VRPHQWH�RSHUDo}HV�GH�OHLWXUD��R�TXH�GLILFXOWD�D�PRGLILFDomR�GH�XP�SURJUDPD�SHOR�

SUySULR� SURJUDPD� HP� VL��$SHVDU� GD� JUDQGH�PDLRULD� GDV�PHPyULDV� GR� WLSR�520�SRVVXtUHP�

WHFQRORJLD� IODVK�� R� TXH� SHUPLWH� D� VXD� UHJUDYDomR�� D� VXD� HVFULWD� p� IHLWD� VRPHQWH� QR�

GHVHQYROYLPHQWR� 2XWUR�WLSR�GH�PHPyULD�SUHVHQWH�QRV�PLFURFRQWURODGRUHV�p�XPD�PHPyULD�GR�

WLSR� 520� TXH� SRGH� VHU� HVFULWD� WDPEpP� GXUDQWH� D� H[HFXomR�� 7UDWD�VH� GD� PHPyULD� GR� WLSR�

((3520���(OHFWULFDOO\�(UDVDEOH�3URJUDPPDEOH�5HDG�2QO\�$FFHVV���XWLOL]DGD�QRUPDOPHQWH�

TXDQGR�VH�ID]�QHFHVViULR�JXDUGDU�DOJXP�WLSR�GH�GDGR�TXH�QmR�SRGHUi�VHU�SHUGLGR�GXUDQWH�XPD�

SRVVtYHO�IDOWD�GH�HQHUJLD�H�TXH�SRGH�VHU�DOWHUDGR�HP�RXWUR�PRPHQWR�GR�SHUtRGR�GH�H[HFXomR

�,%5$+,0���������

2V� PLFURFRQWURODGRUHV� SRVVXHP� YiULRV� SLQRV� FRQKHFLGRV� FRPR� SLQRV� GH�

HQWUDGD�VDtGD� �(�6��GH�XVR�JHUDO�� FRQKHFLGRV� FRPR�*3,2� � �*HQHUDO�3XUSRVH� ,QSXW�2XWSXW���

(VVHV�SLQRV�VmR�DJUXSDGRV�HP�SRUWDV�FRQWURODGDV�SHORV�VHXV�SUySULRV�FRQMXQWRV�GH�UHJLVWUDGRUHV��

2V�UHJLVWUDGRUHV�IXQFLRQDP�H[DWDPHQWH�FRPR�RV�ORFDLV�GD�PHPyULD�H�D�FRPELQDomR�GH�GDGRV�

HVFULWRV�QHVVDV�PHPyULDV�SHUPLWH�TXH�RV�SLQRV�VHMDP�FRQILJXUDGRV�FRPR�HQWUDGDV�RX�VDtGDV��

&DGD�SLQR�SRGH�VHU�FRQILJXUDGR�LQGLYLGXDOPHQWH�FRPR�SLQR�GH�VDtGD��SDUD�FRQGX]LU�XPD�FDUJD�

SDUD�DVFHQGHU�XP�/('�SRU�H[HPSOR��RX�FRPR�SLQR�GH�HQWUDGD�SDUD�OHU�XP�QtYHO�OyJLFR�FRORFDGR�

QR�SLQR��$OpP�GLVVR��HVVHV�SLQRV�WrP XPD�IXQomR�DOWHUQDWLYD��SRLV�SRGHP�VHU�FRQILJXUDGRV�SDUD�

FRQHFWDU�XP�GLVSRVLWLYR�GH�+DUGZDUH LQWHUQR�� FRPR�R�$'&�SDUD� OHU�YDORUHV� DQDOyJLFRV�RX�

FRPR�DV�LQWHUIDFHV�SDUD�FRPXQLFDomR�VHULDO�FRPR�D�SRUWD�8$57�RX�D�SRUWD�,�& �60,7+���������

$� 7DEHOD� � DSUHVHQWD� DV� SULQFLSDLV� FDUDFWHUtVWLFDV� GH� DOJXQV�PLFURFRQWURODGRUHV�

SRSXODUHV�IDEULFDGRV�SHOD�0LFURFKLS��FRPR�FDSDFLGDGH�Pi[LPD�GH�SURFHVVDPHQWR�HP�0,36

�0LOOLRQ� ,QVWUXFWLRQV� 3HU� 6HFRQG��� Q~PHUR� GH� SLQRV� *3,2�� WDPDQKRV� GDV� PHPyULDV� H�

TXDQWLGDGH�GH�SRUWDV�8$57�

7DEHOD�� � &DUDFWHUtVWLFDV�GH�DOJXQV�PLFURFRQWURODGRUHV�GH���ELWV IDEULFDGRV�SHOD�0LFURFKLS��0,&52&+,3��������

0LFURFRQWURODGRU 0,36
3LQRV�
*3,2

3RUWDV�
8$57

)ODVK�
�520�

65$0�
�5$0�

((3520

$7PHJD���3 �� �� � ��N�%\WHV �N�%\WHV �N�%\WHV

$7PHJD����3 �� �� � ���N�%\WHV ��N�%\WHV �N�%\WHV

$7PHJD���� �� �� � ���N�%\WHV �N�%\WHV �N�%\WHV
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����� ,QWHUIDFHV�SDUD�&RPXQLFDomR 6HULDO

$�DWLYLGDGH�HVVHQFLDO�HP�TXDOTXHU�VLVWHPD�GH�PRQLWRUDPHQWR�p�D�WUDQVIHUrQFLD�GH�

GDGRV�� VHMD� HQWUH� D� &38� H� RV� SHULIpULFRV� GR� VLVWHPD� HPEDUFDGR�� FRPR� RV� GLVSRVLWLYRV� GH�

PHPyULD�� RX� HQWUH� R� VXEVLVWHPD�GH� SURFHVVDPHQWR� H� RV� VXEVLVWHPDV� GH� VHQVRULDPHQWR� H� GH��

WHOHPHWULD��2V�GDGRV�VmR�IRUPDWDGRV�HP�SDUDOHOR�H�RUJDQL]DGRV�HP�EORFRV�GH�ELWV��JHUDOPHQWH�

QR�WDPDQKR�GH���E\WH ���ELWV���IRUPDQGR�SDODYUDV��(P�VHJXLGD�DV�SDODYUDV�VmR�HQYLDGDV�GH�IRUPD�

RUGHQDGD�SHORV�EDUUDPHQWRV�TXH� LQWHUFRQHFWDP�R�GLVSRVLWLYR�GH�RULJHP�DWp�R�GLVSRVLWLYR�GH�

GHVWLQR��'H�XP�PRGR�JHUDO�� H[LVWHP�GXDV�PDQHLUDV�GH� WUDQVIHULU�RV�GDGRV��1D� WUDQVIHUrQFLD�

SDUDOHOD�� WRGRV�RV�ELWV GD�SDODYUD�VmR�WUDQVPLWLGRV�DR�PHVPR�WHPSR��FDGD�ELW DWUDYpV�GH�VXD�

SUySULD� FRQH[mR�� 1HVWH� WLSR� GH� WUDQVIHUrQFLD� GH� GDGRV� VmR� QHFHVViULRV� PDLV� FDPLQKRV� GH�

FRQH[mR��VHQGR�XPD�SDUD�FDGD�ELW GD�SDODYUD��3RUpP�D�YHORFLGDGH�GH�WUDQVPLVVmR�WHQGH�D�VHU�

PDLV�UiSLGD�GR�TXH�QD�FRPXQLFDomR�VHULDO� 3DUD�XPD�WUDQVIHUrQFLD�VHULDO�IXQFLRQDU��FDGD�E\WH

GR�GDGR�SUHFLVD�VHU�FRQYHUWLGR�HP�XPD�VpULH�GH�ELWV DQWHV�GD�WUDQVPLVVmR�H�R�UHFHSWRU�GHYH�VHU�

FDSD]�GH�UHFHEHU�HVWD�VpULH�GH�ELWV H�FRQYHUWHU�QRYDPHQWH�SDUD�XP�IRUPDWR�HP�SDUDOHOR��2V�ELWV

GDV�SDODYUDV�VmR�HQYLDGRV�FDGD�ELW SRU�YH]��GH�IRUPD�VHTXHQFLDO��GR�ELW TXH�RFXSD�D�SRVLomR�

PDLV� VLJQLILFDWLYD�GD�SDODYUD�SDUD�R�TXH�RFXSD� D�SRVLomR�PHQRV� VLJQLILFDWLYD�RX�YLFH�YHUVD�

GHSHQGHQGR�GD�FRQILJXUDomR�SURJUDPDGD��$SHVDU�GD�FRPXQLFDomR�VHULDO� VHU�PDLV� OHQWD�� VmR�

QHFHVViULRV�PHQRV�ILRV�H�FRQH[}HV��GLPLQXLQGR�R�WDPDQKR�ItVLFR�GR�VLVWHPD�HPEDUFDGR�RX�R�

Q~PHUR�GH�FRQGXWRUHV�QHFHVViULRV�SDUD�FRQHFWDU�GLVSRVLWLYRV�SRVLFLRQDGRV�HP�ORQJDV�GLVWkQFLDV�

HQWUH� VL�� 'HVWD� IRUPD� D� FRPXQLFDomR� VHULDO� VH� WRUQRX�PXLWR� LPSRUWDQWH� H� JUDQGHV� HVIRUoRV�

FRQWLQXDP� VHQGR� DSOLFDGRV� SDUD� VXSHUDU� VXDV� SULQFLSDLV� GHVYDQWDJHQV� DSDUHQWHV� ± D� EDL[D�

YHORFLGDGH�GH� WUDQVIHUrQFLD�H�D�FRPSOH[LGDGH�GR�KDUGZDUH QHFHVViULR�SDUD�VXD� LPSODQWDomR��

�:,/06+8567��������

1D�FRPXQLFDomR�VHULDO�WDQWR�R�GLVSRVLWLYR�WUDQVPLVVRU�TXDQWR�R�GLVSRVLWLYR�UHFHSWRU�

SUHFLVDP�HVWDU�VLQFURQL]DGRV��3DUD�ID]HU�D�DPRVWUDJHP�GD�OLQKD�GH�GDGRV�QR�PRPHQWR�FRUUHWR�

GH�OHLWXUD�GR�ELW HQYLDGR�H�HYLWDU D�SHUGD�GH�GDGRV�R�UHFHSWRU�GHYH�VHU�FDSD]�GH�UHFRQKHFHU�R�

LQtFLR�H�R�ILP�GH�XP�EORFR�GH�PHGLGDV H�R�WHPSR�QHFHVViULR�SDUD�WUDQVPLWLU�FDGD�ELW��([LVWHP�

GXDV�DERUGDJHQV�SDUD�UHVROYHU�R�SUREOHPD�GD�VLQFURQL]DomR��WUDQVPLVVmR�VtQFURQD�H�WUDQVPLVVmR�

DVVtQFURQD� &RP�D�WUDQVPLVVmR�VtQFURQD��RV�GDGRV�VmR�RUJDQL]DGRV�HP�EORFRV�H�WUDQVPLWLGRV�HP�

XP�IOX[R�FRQWtQXR��2�UHFHSWRU�p�FDSD]�GH�SUHYHU�D�KRUD�GH�FKHJDGD�GH�FDGD�EORFR�SRU�PHLR�GH�

XP�FLUFXLWR�GH�WHPSRUL]DomR�VHSDUDGR�RX�LQFRUSRUDQGR�QDV�LQIRUPDo}HV�GH�WHPSRUL]DomR�GR�

SUySULR�VLQDO��,VWR�SHUPLWH�D�VLQFURQL]DomR�GRV�UHOyJLRV�GR�WUDQVPLVVRU�FRP�R�GR�UHFHSWRU��3DUD�
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JUDQGHV� EORFRV� GH� GDGRV�� D� WUDQVPLVVmR� VtQFURQD� H[LJH�PHQRV� LQWHUUXSo}HV� H� D� SUHFLVmR� GR�

WHPSR�SHUPLWH�XPD�WD[D�GH�WUDQVPLVVmR�GH�GDGRV�PDLV�DOWD�VH�FRPSDUDGD�FRP�D�WUDQVPLVVmR�

DVVtQFURQD� 1D� DERUGDJHP� GD� WUDQVPLVVmR� DVVtQFURQD�� D� VLQFURQL]DomR� SUHFLVD� VHU� PDQWLGD�

DSHQDV�GHQWUR�GH�FDGD�FDUDFWHUH��XPD�YH]�TXH�RV�GDGRV�VmR�WUDQVPLWLGRV�HP�XP�E\WH SRU�YH]���

(QWUHWDQWR�PXLWRV�GRV�ELWV WUDQVPLWLGRV�VmR�ELWV GH FRQWUROH�H�FDGD�FDUDFWHUH�p�HQTXDGUDGR�HP�

XPD�XQLGDGH�LQGHSHQGHQWH�GH�GDGRV��$SHVDU�GH�WDPEpP�SHUPLWLU�XP�IOX[R�FRQWtQXR�GH�GDGRV��

HVWH�IDWR�D�WRUQD�PDLV�DGHTXDGD�SDUD�WD[DV�PDLV�EDL[DV��DWp������� ELWV SRU�VHJXQGR� �0$=,',��

1$,0,��1$,0,��������

$�VHJXLU�VmR�GHVFULWDV�DV�SULQFLSDLV�FDUDFWHUtVWLFDV�GDV�LQWHUIDFHV�GH�FRPXQLFDomR�

VHULDO�LPSOHPHQWDGDV�QR�GHVHQYROYLPHQWR�GR�VLVWHPD�DSUHVHQWDGR�QHVWH�WUDEDOKR�

������� -7$* �-RLQW�7HVW�$FWLRQ�*URXS�

$WXDOPHQWH�� DOpP� GH� VHU� XVDGR� SDUD� GHSXUDomR� HP� WHPSR� UHDO� GR� SURJUDPD�

HPEDUFDGR��R�SURWRFROR�-7$*��-RLQW�7HVW�$FWLRQ�*URXS��p�XPD�GDV�SULQFLSDLV�IHUUDPHQWDV�SDUD�

JUDYDomR�GR�FyGLJR�H�GDGRV�QDV�PHPyULDV�IODVK�GRV�PLFURFRQWURODGRUHV� 2�SURWRFROR�-7$*�IRL�

SURMHWDGR�LQLFLDOPHQWH�SDUD�WHVWDU�&,�SHUWHQFHQWHV�D�XPD�SODFD�HOHWU{QLFD��(OH�IRL�GHVHQYROYLGR�

HP������SRU�XP�FRQVyUFLR�HQWUH�RV�PDLRUHV�IDEULFDQWHV�PXQGLDLV�GH�&,��FRQKHFLGR�FRPR�7KH�

-RLQW�7HVW�$FWLRQ�*URXS H�R�VHX�FRQFHLWR�IRL�SDGURQL]DGR�HP������SHOD�,(((��UHVXOWDQGR�QD�

FULDomR�GD�QRUPD�������� ,(((�6WDQGDUG�7HVW�$FFHVV�3RUW�DQG�%RXQGDU\�6FDQ�$UFXLWHFWXUH

�7(;$6�,167580(176��������

$�VXD�DUTXLWHWXUD�SHUPLWH�TXH��SRU�DSHQDV�XPD�SRUWD�GH�DFHVVR��VHMD�SRVVtYHO�WHVWDU�

WRGRV�RV�&,�SUHVHQWHV�QD�SODFD��(VWD�YDQWDJHP�VH�GHYH�DR�IDWR�GH�TXH�FDGD�&,�HVWi�FRQHFWDGR�DR�

&,� VHJXLQWH� HP� XPD� WRSRORJLD� GH� UHGH� HQFDGHDGD� �GDLV\�FKDLQ�� 1D )LJXUD� �� p� SRVVtYHO�

REVHUYDU�p�TXH�R�SURWRFROR�p�FRPSRVWR�EDVLFDPHQWH�SRU�TXDWUR�ILRV��XP�ILR�SDUD�R�VLQDO�GH�FORFN�

GRLV�SDUD�HQYLR�H�UHFHELPHQWR�GH�GDGRV�H�XP�ILR�GH�FRQWUROH��&DVR�VHMD�QHFHVViULR�WDPEpP�SRGH�

VHU�DGLFLRQDGR�XP�SLQR�SDUD�UHVHW��2�SLQR�7&.��7HVW�FORFN��p�UHVSRQViYHO�SHOD�VLQFURQLD�GD�

PiTXLQD�GH�HVWDGRV�GR�SURWRFROR�H�QmR�GHSHQGH�GR�FORFN GR�VLVWHPD��1R�HQWDQWR��D�IUHTXrQFLD�

GR�7&.�GHYH�VHU�VXSRUWDGD�SHOR�FLUFXLWR�DOYR�R�TXDO�VH�GHVHMD�WURFDU�LQIRUPDo}HV��2�SLQR�706�

�7HVW�0RGH�6HOHFW��p�XWLOL]DGR�SDUD�FRQWURODU�D�PiTXLQD�GH�HVWDGRV�GR�SURWRFROR��GHWHUPLQDQGR�

R�SUy[LPR�HVWDGR��$V�WUDQVLo}HV�GD�PiTXLQD�GH�HVWDGR�GR�SURWRFROR��FKDPDGD�GH�7$3��7HVW�

$FFHVV� 3RUW�� RFRUUHP� EDVHDGDV� QR� YDORU� GH� 706� GXUDQWH� D� ERUD� GH� VXELGD� GR� 7&.� 2�

FRPSRUWDPHQWR� GR� SURWRFROR� p�� SRUWDQWR�� VtQFURQR� H�� SRU�PHLR� GRV� SLQRV� 7'2� �7HVW� 'DWD�
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2XWSXW�� H� 7',� �7HVW� 'DWD� ,QSXW��� RV� GDGRV� VmR� OLGRV� RX� LQVHULGRV� VHULDOPHQWH� QR� VLVWHPD�

HPEDUFDGR� DOYR� R� TXDO� D� IHUUDPHQWD� GH� SURJUDPDomR� -7$*� HVWi� FRQHFWDGD �)(55$5,1,��

721'2��/$&(5'$��������

)LJXUD��� � 'LDJUDPD�GH�FRQH[mR�GR�SURWRFROR�-7$*��$GDSWDGR�GH��:,.,3(',$��������

������� ,�&��,QWHU�,QWHJUDWHG�&LUFXLW�

2�SURWRFROR�,�&�p�RXWUR�H[HPSOR�GH�FRPXQLFDomR�VHULDO�VtQFURQD��)RL�RULJLQDOPHQWH�

GHVHQYROYLGR�SHOD�3KLOLSV��PDV�QRV�~OWLPRV�DQRV�VH�WRUQRX�XP�SDGUmR�DPSODPHQWH�XWLOL]DGR��

DGDSWDGR� SRU� PXLWDV� HPSUHVDV� GH� &,� VHPLFRQGXWRUHV� �1;3�� ������� (VWD� LQWHUIDFH� HVWi�

LQFRUSRUDGD� HP� PXLWRV� GLVSRVLWLYRV�� FRPR� PLFURFRQWURODGRUHV�� VHQVRUHV�� $'&�� 57&� H�

PHPyULDV�H�p�LGHDO�SDUD�FRQHFWDU�SHULIpULFRV�GH�EDL[D�YHORFLGDGH�D�SODFD�PmH�GH�XP�VLVWHPD�

HPEDUFDGR�RX�D�TXDOTXHU�VLVWHPD�HP�TXH�XPD�FRPXQLFDomR�FRQILiYHO�D�FXUWD�GLVWkQFLD�VHMD�

QHFHVViULD��%/80��������

(P�XP�EDUUDPHQWR�,�&�R�UHODFLRQDPHQWR�HQWUH�RV�GLVSRVLWLYRV�p�EDVHDGR�HP�PHVWUH�

HVFUDYR�H�UHFHSWRU�WUDQVPLVVRU��1HVWH�WLSR�GH�SURWRFROR�XP�GRV�GLVSRVLWLYRV�QHFHVVDULDPHQWH�p�

R� PHVWUH� GD� WUDQVPLVVmR� H� YiULRV� GLVSRVLWLYRV� SRGHP� SDUWLOKDU� D� PHVPD� OLQKD� GH� GDGRV�

GLVWLQJXLGRV�SRU�HQGHUHoRV�IL[RV��GHVGH�TXH�VRPHQWH�XP�GLVSRVLWLYR�HVFUDYR�HVWHMD�DWLYR�SRU�

YH]�HQTXDQWR�RV�GHPDLV��FRP�H[FHomR�GR�PHVWUH��SHUPDQHoDP�HP�DOWD�LPSHGkQFLD� 1D�)LJXUD�

�� p�SRVVtYHO�REVHUYDU�XP�H[HPSOR�WtSLFR�GH�EDUUDPHQWR�EDVHDGR�QHVWH�SURWRFROR��7RGRV�RV�

GLVSRVLWLYRV� FRPSDUWLOKDP� DSHQDV� GXDV� OLQKDV� GH� FRPXQLFDomR�� (VVD� FRQILJXUDomR� GH� SLQRV�

UHGX]LGD�UHVXOWD�QD�GLPLQXLomR�GR�WDPDQKR�ILQDO�GR�GLVSRVLWLYR�H�GH�VHX�FRQVXPR���WRUQDQGR�R�

LGHDO�SDUD�PXLWDV�DSOLFDo}HV�QDV�TXDLV�R�HVSDoR�p�XPD�JUDQGH��2�GLVSRVLWLYR�PHVWUH�p�VHPSUH�

UHVSRQViYHO�SHOD�JHUDomR�GRV�VLQDLV�GH�FORFN SDUD�VLQFURQL]DomR�GD�WUDQVIHUrQFLD�GH�GDGRV�QR�

EDUUDPHQWR��2� SLQR� UHVSRQViYHO� SHOR� VLQDO� GH� FORFN p� R� 6&/� �6HULDO�&ORFN���2V� GDGRV� VmR�

WUDQVPLWLGRV�HP�DPERV�RV�VHQWLGRV�SHOR�SLQR�GH�GDGRV 6'$��6HULDO�'DWD� �&216(17,12��
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������

)LJXUD��� � ([HPSOR�GH�XP�EDUUDPHQWR�,�&�FRQHFWDQGR�YiULRV�GLVSRVLWLYRV��$GDSWDGR�GH��1;3��������

7RGRV�RV�GLVSRVLWLYRV�QR�EDUUDPHQWR�FRPSDUWLOKDP�DPEDV�DV� OLQKDV�6&/�H�6'$�

SRU�PHLR�GH� WUDQVLVWRUHV�QD� FRQILJXUDomR�FROHWRU� DEHUWR��$WUDYpV�GH� UHVLVWRUHV�GH�SXOO�XS DV�

OLQKDV�VmR�FRQHFWDGDV�DR�QtYHO�OyJLFR�DOWR�H��SRUWDQWR��RV�GLVSRVLWLYRV�Vy�SRGHP�FRQHFWDU�D�OLQKD�

DR�QtYHO�EDL[R�RX�GHVFRQHFWDU�VH�GHOD��SHUPDQHFHQGR�HP�DOWD�LPSHGkQFLD� $�WUDQVIHUrQFLD�GH�

GDGRV� VHJXH� D� VHJXLQWH� RUGHP� GH� SURFHGLPHQWRV�� R� GLVSRVLWLYR� PHVWUH�� QD� TXDOLGDGH� GH�

WUDQVPLVVRU��HQGHUHoD�R�GLVSRVLWLYR�HVFUDYR�QR�EDUUDPHQWR��HQYLD�GDGRV�SDUD�R�UHFHSWRU�HVFUDYR��

H�ILQDOL]D�D�WUDQVIHUrQFLD��6H�D�LQIRUPDomR�HQYLDGD�H[LJLU�XPD�UHVSRVWD��R�GLVSRVLWLYR�PHVWUH��

DJRUD�QD�TXDOLGDGH�GH�UHFHSWRU��HQGHUHoD�R�GLVSRVLWLYR�HVFUDYR��UHFHEH�GDGRV�GR�WUDQVPLVVRU�

HVFUDYR�H�ILQDOL]D�QRYDPHQWH�D�WUDQVIHUrQFLD �0$=,',��1$,0,��1$,0,��������

������� 8$57��8QLYHUVDO�$V\QFKURQRXV�5HFHLYHU�7UDQVPLWWHU�

8P�GRV�FLUFXLWRV�LQWHJUDGRV�HVSHFLDLV�SDUD�FRPXQLFDomR�VHULDO�TXH�HVWmR�SUHVHQWHV�

QD� PDLRULD� GRV� VLVWHPDV� HPEDUFDGRV� H� QRV� GLVSRVLWLYRV� SHULIpULFRV� p� R 8$57� �8QLYHUVDO�

$V\QFKURQRXV� 5HFHLYHU�7UDQVPLWWHU� �3(&.2/�� ������� 'LIHUHQWHPHQWH� GD� LQWHUIDFH� GH�

FRPXQLFDomR�,�&��R 8$57�QmR�p�XP�SURWRFROR�GH�FRPXQLFDomR�H�VLP�DSHQDV�XP�FLUFXLWR�ItVLFR�

FRP�R�SURSyVLWR�GH�WUDQVPLWLU�H�UHFHEHU�GDGRV�GH�IRUPD�VHULDO DVVtQFURQD��8PD�JUDQGH�YDQWDJHP�

DSDUHQWH�p�TXH�HVWD�LQWHUIDFH�Vy�SUHFLVD�GH���ILRV�SDUD�UHDOL]DU�D�FRPXQLFDomR�VHULDO�HQWUH�GRLV�

GLVSRVLWLYRV� 2V� GLVSRVLWLYRV� VmR� FRQHFWDGRV� GH� WDO� IRUPD� TXH� R� SLQR� 7[� GR� WUDQVPLVVRU� p�

FRQHFWDGR� QR� SLQR� 5[� GR� UHFHSWRU� H� VHX� SLQR� 7[� p� FRQHFWDGR� QR� SLQR� 5[� GR� WUDQVPLVVRU�

�,%5$+,0��������

$�)LJXUD��� DSUHVHQWD�XP�GLDJUDPD�EiVLFR�GH�FRQH[mR�HQWH�GRLV�GLVSRVLWLYRV�YLD�
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8$57� 2� 8$57� DWXD� HVVHQFLDOPHQWH� FRPR� XP� FLUFXLWR� LQWHUPHGLiULR� HQWUH� DV� LQWHUIDFHV�

SDUDOHODV� H� VHULDLV�� 8P� WUDQVPLVVRU� 8$57� SUHFLVD� DFHLWDU� GDGRV� HP� IRUPDWR� SDUDOHOR� SDUD�

WUDQVPLWL�ORV� HP� VpULH� H� XP� UHFHSWRU� 8$57� SUHFLVD� VHU� FDSD]� GH� ID]HU� R� FRQWUiULR�

�:,/06+8567���������2V�8$57�VmR�UHVSRQViYHLV�WDQWR�SHOR�HQYLR�FRPR�SHOR�UHFHELPHQWR�

GH�GDGRV��1R�ODGR�GD�WUDQVPLVVmR��XP�8$57�GHYH�FULDU�R�SDFRWH�GH�GDGRV��DQH[DQGR�ELWV GH�

VLQFURQL]DomR��VWDUW�ELW H�VWRS�ELW��H�SDULGDGH��H�HQYLDU�HVVH�SDFRWH�SHOR�SLQR�7[�FRP�WHPSR�

SUHFLVR �GH� DFRUGR�FRP�D� WD[D�GH� WUDQVPLVVmR�GHILQLGD���1D� H[WUHPLGDGH� GH� UHFHELPHQWR�� R�

8$57�SUHFLVD�DPRVWUDU�D�OLQKD�5[�GH�DFRUGR�FRP�D�WD[D�GH�WUDQVPLVVmR�HVSHUDGD��VHOHFLRQDU�

RV� ELWV GH� VLQFURQL]DomR� H� GLVSRQLELOL]DU� QRYDPHQWH� RV� GDGRV� HP� IRUPDWR� SDUDOHOR�� � 1RV�

PLFURFRQWURODGRUHV�RV�GDGRV�UHFHELGRV�SRGHP�VHU�DUPD]HQDGRV�HP�UHJLVWUDGRUHV�GH�PHPyULD�

WHPSRUiULRV� �EXIIHUV�� DWp� TXH� D� &38� LQWHUSUHWH� XPD� LQVWUXomR� SDUD� REWHQomR� GHVWHV� GDGRV�

�,%5$+,0��������

)LJXUD��� � 'LDJUDPD�GH�WUDQVPLVVmR�VHULDO�GD�LQWHUIDFH�8$57��$GDSWDGR�GH��%$6,&6��������

2V�VLQDLV�VHULDLV�WUDQVPLWLGRV�SHOR�8$57 GR�PLFURFRQWURODGRU�VmR�VHPHOKDQWHV�DR�

SDGUmR� GH� LQWHUIDFH� FKDPDGR� GH� 56���� �5HFRPPHQGHG� 6WDQGDUG ������ QD�PHGLGD� HP� TXH�

WUDQVPLWHP� XP� ELW GH� FDGD� YH] D� XPD� WD[D� GH� WUDQVPLVVmR� HVSHFtILFD�� FRP� RX� VHP� ELWV GH�

SDULGDGH� H�RX� GH� SDUDGD� 2� SDGUmR� 56���� IRL� HVWDEHOHFLGR� SHOD� (OHFWURQLF� ,QGXVWULHV�

$VVRFLDWLRQ �(,$�� HP� ����� SDUD� SHUPLWLU� D� FRPSDWLELOLGDGH� HQWUH� HTXLSDPHQWRV� GH�

FRPXQLFDomR�GH�GDGRV�IDEULFDGRV�SRU�GLYHUVDV�HPSUHVDV H��DWXDOPHQWH��p�XP�GRV�SDGU}HV�GH�

LQWHUIDFH�GH�HQWUDGD�VDtGD�VHULDO�PDLV�DPSODPHQWH�XWLOL]DGRV��0$=,',��1$,0,��1$,0,���������

(QWUHWDQWR HVVH SDGUmR�IRL�GHILQLGR�PXLWR�DQWHV�GR�DGYHQWR�GD�IDPtOLD�GH &,V TXH�XWLOL]DP QtYHLV

GH�WHQVmR�FRPSDWtYHLV�FRP�D�OyJLFD�77/ �7UDQVLVWRU�7UDQVLVWRU�/RJLF�� FRPR�R�FDVR�GR�8$57��

3RU�HVVH�PRWLYR��VHXV�QtYHLV�GH�WHQVmR�GH�HQWUDGD�H�VDtGD�QmR�VmR�FRPSDWtYHLV FRP�D�OyJLFD�
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77/��$�)LJXUD��� DSUHVHQWD�D�FRPSDUDomR�HQWUH�RV�GRLV�QtYHLV�OyJLFRV�GH�WHQV}HV��1R�PRGR�

77/�R�QtYHO�GH�WHQVmR�HVWDUi�VHPSUH�HQWH�Ͳ ܸ H R�QtYHO�GH�DOLPHQWDomR ஼ܸ஼��R�TXH�SDUD�D�PDLRULD�

GRV�PLFURFRQWURODGRUHV�FRUUHVSRQGH�D�͵ǡ͵ ܸ RX�ͷǡͷ ܸ���-i�SDUD�R�SDGUmR�56�����R�QtYHO�OyJLFR�

DOWR�p�GHILQLGR�FRPR�െͳʹ ܸ H�R�QtYHO�OyJLFR�EDL[R�FRPR�൅ͳʹ ܸ��(P�DPERV�RV�FDVRV�D�OLQKD�GH�

GDGRV�p�QRUPDOPHQWH�LQDWLYD�HP�QtYHO�OyJLFR�DOWR�H�D�WUDQVPLVVmR�VH�LQLFLD�FRP�R�VWDUW�ELW SRU�

PHLR�GD� WUDQVLomR�GR�QtYHO� OyJLFR�DOWR�SDUD�R�QtYHO�EDL[R� �,%5$+,0���������3DUD� FRQHFWDU�

TXDOTXHU� GLVSRVLWLYR� 56���� D� XP� VLVWHPD� GH� PLFURFRQWURODGRU�� p� QHFHVViULR� XWLOL]DU� &,V�

SUySULRV�SDUD�FRQYHUWHU�RV�QtYHLV�OyJLFRV�77/ HP�QtYHLV�GH�WHQVmR�56����H�YLFH�YHUVD�

)LJXUD��� ±'LDJUDPD�WHPSRUDO�GH�WUDQVPLVVmR�VHULDO�SDUD�HQYLR�GR�E\WH �E���������FRPSDUDQGR�RV�QtYHLV�OyJLFRV�
HQWUH�R�SDGUmR�56�����DFLPD��H�D�OyJLFD�77/��DEDL[R���63$5.)81��������

��� 2%-(7,926

&RQVLGHUDQGR� R� FRQWH~GR� DSUHVHQWDGR� VREUH� D� DUTXLWHWXUD� WtSLFD�� RV� VLVWHPDV�

HPEDUFDGRV� H� DV� LQWHUIDFHV�SDUD� FRPXQLFDomR� VHULDO� TXH�SRGHP�VHU� DSOLFDGDV� j� VLVWHPDV�GH�

PRQLWRUDPHQWR� FRVWHLUR� R SUHVHQWH� WUDEDOKR� YLVRX GHVHQYROYHU� XP� VLVWHPD� UHPRWR� SUySULR

EDVHDGR�HP VHQVRUHV�LQGXVWULDLV FDSD]�GH�PRQLWRUDU�HP�WHPSR�UHDO�H�GH�IRUPD�HFRQRPLFDPHQWH�

YLiYHO�R�DPELHQWH�PDULQKR�GD�(QVHDGD�GRV�$QMRV��$UUDLDO�GR�&DER�5-��HP�DSRLR�DV�DWLYLGDGHV�

FLrQFLD�H�WHFQRORJLD�GHVHQYROYLGDV�SHOR�,($30��

3DUD� DOFDQoDU� HVWH� REMHWLYR� JHUDO�� RV� VHJXLQWHV� REMHWLYRV� HVSHFtILFRV� IRUDP�

HVWDEHOHFLGRV�

�� 'HVHQYROYHU�XP�VXEVLVWHPD�HPEDUFDGR�HP�XP�PLFURFRQWURODGRU� FDSD]�GH� UHDOL]DU�D�

LQWHUIDFH� SDUD VHQVRUHV� YDULDGRV�� FRQWURODU� D� IUHTXrQFLD� GH� DTXLVLomR�� SURFHVVDU� DV�



��� 2%-(7,926 ��

PHGLGDV�H�HQYLDU�RV�GDGRV�HP�WHPSR�UHDO�SDUD�XP�VXEVLVWHPD�GH�WHOHPHWULD�SRU�UiGLR�

IUHTXrQFLD�

�� ,PSOHPHQWDU�R�PRQLWRUDPHQWR�GH�SDUkPHWURV�ItVLFRV�GH�LQWHUHVVH��LQLFLDQGR�SHOR�SHUILO�

YHUWLFDO�GH�WHPSHUDWXUD�

�� &RQVWUXLU�XPD�FDGHLD�GH�WHUP{PHWURV�GLJLWDLV�XWLOL]DQGR�VHQVRUHV�LQGXVWULDLV�

�� 'HVHQYROYHU�XP�DUUDQMR�H[SHULPHQWDO�SDUD� FDOLEUDomR�GRV� VHQVRUHV�GH� WHPSHUDWXUD�H�

HVWLPDU�D�VXD�LQFHUWH]D�ILQDO�

�� ,QWHJUDU�R�VHQVRU�GH�QtYHO�GR�PDU�RSHUDGR�QD�HVWDomR�PDUHJUiILFD�

�� &RQYHUWHU��D�DOLPHQWDomR�GH�WRGR�VLVWHPD�SDUD�R�XVR�GH�EDWHULDV�FDUUHJDGDV�SRU SDLQpLV�

VRODUHV��H

�� 'HVHQYROYHU�XP�VLVWHPD�VXSHUYLVyULR�D�VHU�RSHUDGR�QD�HVWDomR�HP�WHUUD��FDSD]�GH�HQYLDU�

FRPDQGRV� SDUD� R� VXEVLVWHPD� UHPRWR�� YLVXDOL]DU� RV� GDGRV� REWLGRV� H� DUPD]HQDU� DV�

LQIRUPDo}HV�HP�DUTXLYR�GH�WH[WR�
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$�WRSRORJLD�GR VLVWHPD�FRVWHLUR SDUD�PRQLWRUDPHQWR�RFHDQRJUiILFR�SURSRVWD QHVWH�

WUDEDOKR IRL�SURMHWDGD�YLVDQGR�LPSOHPHQWDU�DOJXQV�UHTXLVLWRV�FRPXQV�D�XP QRGR�GH�XPD 5HGH�

:61��:61� DSOLFDGDV� j� RFHDQRJUDILD� VmR� FRPSRVWDV� SRU� VHQVRUHV� TXH� PHGHP� SDUkPHWURV�

ItVLFRV� GR�PDU LQWHJUDGRV� D QRGRV TXH� UHFHEHP� H� SURFHVVDP� HVVD�PHGLGD��'HYLGR� j� SRXFD�

PHPyULD�H�OLPLWDo}HV�GH�HQHUJLD��HVWHV�QRGRV QmR�SRGHP�DFXPXODU�XPD�JUDQGH�TXDQWLGDGH GH�

GDGRV�� VHQGR� QHFHVViULR� R� HQYLR� GHVVDV� LQIRUPDo}HV SDUD� HVWDo}HV� FHQWUDLV�� QRUPDOPHQWH�

ORFDOL]DGDV�HP�WHUUD��%5,�HW�DO����������

1HVWH�FRQWH[WR��IRL�GHVHQYROYLGR�XP�VLVWHPD�EDVHDGR�HP�VHQVRUHV�LQGXVWULDLV�SDUD�

PRQLWRUDPHQWR� HP� WHPSR� UHDO� GH� SDUkPHWURV� ItVLFRV� GR� DPELHQWH�PDULQKR� HP� iJXDV� UDVDV

�)LJXUD� ����� $� SODWDIRUPD� GH� PHGLGDV� p� FRQVWLWXtGD� EDVLFDPHQWH� SRU� TXDWUR� VXEVLVWHPDV�

SULQFLSDLV��XP�VXEVLVWHPD�HPEDUFDGR�HP�PLFURFRQWURODGRU�SDUD�SURFHVVDPHQWR�GDV�PHGLGDV��

XP� VXEVLVWHPD� GH� VHQVRULDPHQWR� FRQVWLWXtGR� SRU� XPD� FDGHLD� GH� WHUP{PHWURV� GLJLWDLV� H� XP�

VHQVRU GH� QtYHO� GR� PDU LQGXVWULDO�� XP� VXEVLVWHPD� SDUD� WHOHPHWULD� HP� WHPSR� UHDO�� H� XP�

VXEVLVWHPD�GH�DOLPHQWDomR�EDVHDGR�HP�IRQWH�HQHUJLD�GH�VRODU�SDUD�FDUUHJDPHQWR�GDV�EDWHULDV��

)LJXUD��� � 'LDJUDPD�GR�VLVWHPD�FRVWHLUR�GH�PRQLWRUDPHQWR�GHVHQYROYLGR�
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2� KDUGZDUH GR�VLVWHPD�HPEDUFDGR�IRL�EDVHDGR�HP�XPD�SODFD�PmH�GHVHQYROYLGD�

SDUD�R�SURMHWR�&DLSRUD��HP�SDUFHULD�HQWUH�R�,QVWLWXWR�1DFLRQDO�GH�7HFQRORJLD��,17��H�R�&%3)�

�+(5%(7�� ������� 7UDWD�VH� GH� XPD SODFD� GH� FLUFXLWR� LPSUHVVR� IDEULFDGD� SRU� HPSUHVD�

HVSHFLDOL]DGD�TXH�DOLD�RV�UHFXUVRV�GH�DFHVVR�DRV�SLQRV�GRV�PLFURFRQWURODGRUHV�GH��� SLQRV�HP�

IRUPDWR�',3��GXDO� LQ� OLQH�SDFNDJH��GD�IDPtOLD�$95 j�PiVFDUD�GH�VROGD�SDUD�PRQWDJHP HP�

VXSHUItFLH� GH� FRPSRQHQWHV� GR� WLSR� 60'� �VXUIDFH�PRXQWLQJ� GHYLFH� FRPR�GULYHUV GH� OLQKD��

UHJXODGRUHV�GH�WHQVmR H�FRPSRQHQWHV�SDVVLYRV�WDLV�TXDLV UHVLVWRUHV�H�FDSDFLWRUHV��1D�)LJXUD���

p�SRVVtYHO�REVHUYDU�D�DUTXLWHWXUD�GH�LQWHJUDomR�HQWUH�RV EDUUDPHQWRV�GR�PLFURFRQWURODGRU�H�RV�

FRPSRQHQWHV�TXH�IRUDP�SRSXODGRV�QD�SODFD�H�RX�DGDSWDGRV�SURYLVRULDPHQWH�GXUDQWH�R�SURMHWR��

$� SODFD� IRL� SDUFLDOPHQWH� SRSXODGD� SDUD� DWHQGHU� XPD� DUTXLWHWXUD� TXH�� HP� VXD� FRQILJXUDomR�

PtQLPD��IRVVH�FDSD]�VH�FRPXQLFDU�FRP�RV VXEVLVWHPDV�GH�VHQVRULDPHQWR�H�WHOHPHWULD��DOpP�GH�

UHFHEHU�HQHUJLD�GR�VXEVLVWHPD�GH�DOLPHQWDomR� $OpP�GR�VXEVLVWHPD�GH�SURFHVVDPHQWR�HOD�DEULJD�

DV�LQWHUIDFHV�SDUD�FRPXQLFDomR�VHULDO H�SDUWH�GRV�FRPSRQHQWHV�GR�VXEVLVWHPD�GH�DOLPHQWDomR�

�UHJXODGRUHV�GH�WHQVmR�GHGLFDGRV�GD�SODFD��

)LJXUD� �� � +DUGZDUH GR� VLVWHPD� HPEDUFDGR�� 'HWDOKH� SDUD� RV� FRPSRQHQWHV� SRSXODGRV� �OLQKD� FKHLD�� H� RV�
FRPSRQHQWHV�DGDSWDGRV��OLQKD�WUDFHMDGD��

2� VXEVLVWHPD� GH� SURFHVVDPHQWR� IRL� FRQILJXUDGR SDUD� RSHUDU� UHPRWDPHQWH� H� GH�

IRUPD�DXWRPDWL]DGD��FRQWURODU�D�IUHTXrQFLD�GH�DTXLVLomR�GRV�VHQVRUHV��RUJDQL]DU�DV�PHGLGDV�H�

HQYLi�ODV�SDUD�R�VXEVLVWHPD�GH�WHOHPHWULD�HP�WHPSR�UHDO��2�SULQFLSDO�FRPSRQHQWH�GR�VLVWHPD�p�

R�PLFURFRQWURODGRU�$7PHJD����3�38��FRPHUFLDOL]DGR�DWXDOPHQWH�SHOD� HPSUHVD�0LFURFKLS��

8PD� YH]� DWLYDGR� R� PLFURFRQWURODGRU� PRQLWRUD H� H[HFXWD� DV� WDUHIDV� SULQFLSDLV� GH� IRUPD�
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LQLQWHUUXSWD� FRPR� R� LQWHUYDOR� GH� DPRVWUDJHP�� UHJLVWUR� GDV� LQIRUPDo}HV� GH� GDWD� H� KRUD� GDV�

PHGLGDV��D�DTXLVLomR�GRV�VHQVRUHV��DUPD]HQDPHQWR�GH�GDGRV�GH�FRQILJXUDomR�QD�PHPyULD�H�

WUDQVPLVVmR�GHVVHV�GDGRV�

3DUD�H[HFXomR�GHVVDV�H�RXWUDV WDUHIDV TXH�YHQKDP�D�VHU�LPSOHPHQWDGDV�QR�IXWXUR�R�

PLFURFRQWURODGRU�FRQWD�FRP�GLYHUVRV�SHULIpULFRV�FRPR�GXDV�LQWHUIDFHV�8$57��XPD�LQWHUIDFH�

,�&�H����.% GH�PHPyULD�5$0�SDUD�IRUPDomR�H�PRYLPHQWDomR�GH�EORFRV�H[WHQVRV�GH�PHGLGDV��

&RQIRUPH�DSUHVHQWDGR�QD�)LJXUD�����R�PLFURFRQWURODGRU�p�EDVHDGR�QD�DUTXLWHWXUD�+DUYDUG��FRP�

EDUUDPHQWRV�GH�GDGRV�H�GH�LQVWUXo}HV�VHSDUDGRV� $�PHPyULD�)/$6+ GH�����.%�IRL�XWLOL]DGD�

SDUD�DUPD]HQDPHQWR�GDV��LQVWUXo}HV�GH�H[HFXomR�GR ILUPZDUH��$�&38�DFHVVD�HVVD�PHPyULD�

SHOR�EDUUDPHQWR�GH� LQVWUXo}HV QR�PRGR�VRPHQWH� OHLWXUD��2V�GDGRV�JUDYDGRV�QmR�SRGHP�VHU�

PRGLILFDGRV� SHOR� SURJUDPD�GXUDQWH� D� RSHUDomR��$�PHPyULD�5$0�HVWiWLFD� �65$0 ± 6WDWLF�

5$0��GH����.%�IRL�XWLOL]DGD�SDUD�DUPD]HQDU�GDGRV WHPSRUDULDPHQWH QDV�YDULiYHLV�SUHYLDPHQWH

HQGHUHoDGDV�SHOR ILUPZDUH��3RU�VH�WUDWDU�GH�XPD�PHPyULD�YROiWLO��RV�GDGRV�VmR�SHUGLGRV�FDVR�D�

DOLPHQWDomR�GR�PLFURFRQWURODGRU�VHMD�LQWHUURPSLGD�RX�HOH VHMD UHLQLFLDGR� 2�PLFURFRQWURODGRU�

SRVVXL�DLQGD�XPD�PHPyULD�((3520�GH���.%�TXH�IRL�XWLOL]DGD�SDUD�DUPD]HQDU�RV�HQGHUHoRV�

GRV�WHUP{PHWURV�XWLOL]DGRV�QR�SURMHWR��&RPR�HVWH�WLSR�GH�PHPyULD�SRGH�VHU�UHHVFULWD�GXUDQWH�D�

H[HFXomR� GR� SURJUDPD� H� RV� VHXV� GDGRV� SHUPDQHFHP� DUPD]HQDGRV� LQGHSHQGHQWHPHQWH� GD�

DOLPHQWDomR�GR�PLFURFRQWURODGRU��QRYRV�VHQVRUHV�SRGHP�VHU�FDGDVWUDGRV�VHP�D�QHFHVVLGDGH�GH�

DOWHUDU�R�ILUPZDUH�

)LJXUD��� � 'LDJUDPD�GH�EORFRV�FRPSOHWR�GR�PLFURFRQWURODGRU�$7PHJD����3�38 �$70(/��������
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1D� )LJXUD� �� WDPEpP� p� SRVVtYHO� LGHQWLILFDU� RXWURV� UHFXUVRV� XWLOL]DGRV� SHOR�

PLFURFRQWURODGRU��$�EDVH�GH�WHPSR SDUD�DV�RSHUDo}HV�GD�&38�H�RV�GHPDLV�SHULIpULFRV�LQWHUQRV�

IRL�HVWDEHOHFLGD�SHOD�IUHTXrQFLD�GH�FORFN GR�RVFLODGRU�LQWHUQR�GH���0+]��2�WHPSRUL]DGRU�GH����

ELWV IRL� XWLOL]DGR� SDUD� FRQWDJHP� GH� WHPSR� QR� FRQWUROH� GH� H[HFXomR� GR� ORRS SULQFLSDO� GH�

DTXLVLomR�GH�PHGLGDV�FRQILJXUDGR�QR� ILUPZDUH��2�WHPSRUL]DGRU�ZDWFKGRJ IRL�XWLOL]DGR�SDUD�

JDUDQWLU�TXH�R�PLFURFRQWURODGRU�UHWRUQH�D�XPD�FRQGLomR�GH�IXQFLRQDPHQWR�FRQKHFLGD�HP�FDVR�

GH�DOJXP�HUUR�RX�VLWXDomR�LQHVSHUDGD�

2V�GHPDLV�UHFXUVRV�GR�PLFURFRQWURODGRU�XWLOL]DGRV�QR�SURMHWR�HVWmR�UHODFLRQDGRV DR�

DFHVVR� H[WHUQR��3DUD� HVVH� WLSR� GH� DFHVVR� R�PLFURFRQWURODGRU� GLVS}HV GH� ��� UHJLVWUDGRUHV� GH�

SURSyVLWR�JHUDO�GHVLJQDGRV�FRPR�SLQRV�*3,2��DJUXSDGRV�HP���SRUWDV�GH���ELWV FDGD��GHVLJQDGDV�

FRPR�3257$��3257%��3257&�H�3257'��&DGD�SLQR�*3,2�SRGH�VHU�PDQLSXODGR�WDQWR�SDUD�

OHLWXUD� TXDQWR� SDUD� HVFULWD�� (VWHV� SLQRV� WDPEpP� SRGHP� VHU� SURJUDPDGRV� SDUD� IXQo}HV�

DOWHUQDWLYDV�FRPR�$'&�H�LQWHUIDFHV�GH�FRPXQLFDomR�VHULDO��

$�)LJXUD��� DSUHVHQWD�D�SRVLomR�GH�FDGD�SLQR�GR�PLFURFRQWURODGRU��GLYLGLGRV�HP�

GXDV�OLQKDV�GH����SLQRV� LGHQWLILFDQGR�R�WLSR�GH�DSOLFDomR�H�UHVSHFWLYDV�IXQo}HV�DOWHUQDWLYDV��2�

SLQR�3$���SRVLomR�����GD�3257$�$�IRL�FRQILJXUDGR�FRPR�R�FDQDO�GH�GDGRV�XWLOL]DGR�SHOR�

SURWRFROR���:LUH SDUD�FRPXQLFDomR�FRP�R�EDUUDPHQWR�GH�WHUP{PHWURV�GLJLWDLV�GR�VXEVLVWHPD�

GH� VHQVRULDPHQWR��2�SURWRFROR� ��:LUH IRL� LPSOHPHQWDGR� WRWDOPHQWH� QR� ILUPZDUH XWLOL]DQGR�

DSHQDV�D�IXQomR�GH�HQWUDGD�VDtGD�GLJLWDO GR�*3,2��)RL�QHFHVViULR�DGDSWDU�XP�QRYR�FRQHFWRU���

:LUH DR�FRQHFWRU�*3,2�GD�SODFD�PmH�SDUD�XWLOL]DU�XP�UHVLVWRU�H[WHUQR�GH�SXOO�XS��

)LJXUD��� � 3LQDJHP�GR�PLFURFRQWURODGRU�$7PHJD����3�38�FRP�HQFDSVXODPHQWR�',3�GH����SLQRV��'HWDOKH�HP�
YHUPHOKR�SDUD�RV�SLQRV�UHIHUHQWHV�jV�IXQo}HV�DOWHUQDWLYDV�XWLOL]DGDV�QR�SURMHWR��$GDSWDGR�GH��$70(/��������
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2V�SLQRV�3&��3&��GD�3257$�&�IRUDP�XWLOL]DGRV�SDUD�D�LQWHUIDFH�GH�SURJUDPDomR�

H�GHSXUDomR�SDGUmR�-7$*��2�FRQHFWRU�-7$*�GD�SODFD�PmH�SHUPLWH�R�DFHVVR�GLUHWR�DRV�SLQRV�

7&.��706��7', H�7'2�GR�PLFURFRQWURODGRU��QHFHVViULRV�SDUD�R�IXQFLRQDPHQWR�GR�SURWRFROR��

2 ILUPZDUH IRL�JUDYDGR�QD�PHPyULD��)/$6+�GR�PLFURFRQWURODGRU�SRU�PHLR�GH�XP�IODW�FDEOH

FRQHFWDGR�D�XP�JUDYDGRU�PRGHOR�$95�-7$*,&(�PN,,��

2V�SLQRV�9&&��$9&&�H�RV�GRLV�SLQRV�*1'�IRUDP�XWLOL]DGRV�SDUD�DOLPHQWDomR�GR�

PLFURFRQWURODGRU�� $� SODFD� PmH� GR� VLVWHPD� HPEDUFDGR� SUHYr� DOLPHQWDomR� GH� ͵ǡ͵ ܸ SDUD� R�

PLFURFRQWURODGRU�H�SDUD�R�GULYHU GH�OLQKD�GD�LQWHUIDFH�56����H�GH�ͷ ܸ SDUD�DV�LQWHUIDFHV���:LUH

H� ,�&�� 3DUD� LVVR�� IRUDP XWLOL]DGRV� GRLV� UHJXODGRUHV� GH� WHQVmR� R� UHJXODGRU� /����$&9� GD�

670LFURHOHFWURQLFV��TXH�GLVSRQLELOL]D�ͷ ܸ SDUD�XPD�WHQVmR�GH�HQWUDGD�QD�IDL[D�GH�͹ǡͷ െ ͳͺܸ H�

R�/7���������GD�$QDORJ�'HYLFHV�TXH�GLVSRQLELOL]D�RV�͵ǡ͵ ܸ D�SDUWLU�GD�VDtGD�GH�ͷ ܸ GR�SULPHLUR�

UHJXODGRU�� &RQIRUPH� SRGH� VHU� REVHUYDGR� QD )LJXUD� �� RV� UHJXODGRUHV� GH� WHQVmR� IRUDP�

LQWHUOLJDGRV�HP�VpULH�

)LJXUD��� � (VTXHPD�HOpWULFR�GD�DOLPHQWDomR�GH�ͷ ܸ H�͵ǡ͵ ܸ GD�SODFD�HOHWU{QLFD�GR�VLVWHPD�HPEDUFDGR�

2V�SLQRV�3'��3'��GD�3257$�'� IRUDP�SURJUDPDGRV�SDUD�SHUPLWLU�R� DFHVVR� jV�

LQWHUIDFHV�GH�FRPXQLFDomR�VHULDO�8$57���H�8$57����$�8$57���IRL�XWLOL]DGD�SDUD�FRPXQLFDomR�

FRP�R�VXEVLVWHPD�GH�WHOHPHWULD�H�D�8$57���SDUD�FRPXQLFDomR�FRP�R�VHQVRU�GH�QtYHO�GR�PDU�

GR� VXEVLVWHPD� GH� VHQVRULDPHQWR�� 3DUD� D� LPSOHPHQWDomR� GHVVHV� SURWRFRORV� VHULDLV� GH�

FRPXQLFDomR�IRL�QHFHVViULD�D�FRQYHUVmR�GRV�QtYHLV�GH�WHQVmR�SDUD�DWHQGHU�DRV�SDGU}HV�56�����

$�FRQYHUVmR�GR�QtYHO�GH�WHQVmR�IRL�UHDOL]DGD�SRU�PHLR�GR�GULYHU GH�OLQKD�0$;����&83��GD�

0D[LP�,QWHJUDWHG��(VVH�FRPSRQHQWH�p�GR�WLSR�60'��FRP�HQFDSVXODPHQWR�76623��7KLQ�6KULQN�

6PDOO�2XWOLQH�3DFNDJH�� GH� ��� SLQRV��&RQIRUPH� p� SRVVtYHO� REVHUYDU� QD� )LJXUD� ���� R�GULYHU

QHFHVVLWD�GH�YiULRV�FDSDFLWRUHV�SDUD�RSHUDU RV�VHXV�GRLV FDQDLV�LQGHSHQGHQWHV��$�XWLOL]DomR�H�

DSHQDV�XP�FRPSRQHQWH�SDUD�LPSOHPHQWDU�RV�GRLV�FDQDLV�56����H�D�SRVVLELOLGDGH�GH�XWLOL]DU�

FRPSRQHQWHV�GR�WLSR�60'�SHUPLWLUDP�XPD�GLVWULEXLomR�PDLV�RUJDQL]DGD�GRV�FRPSRQHQWHV�H�
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XPD� UHGXomR� GR� WDPDQKR� GD� SODFD�PmH��2V� VLQDLV� FRQYHUWLGRV� SDUD� R� SDGUmR�56���� IRUDP�

GLVSRQLELOL]DGRV�HP�FRQHFWRUHV�GH���SLQRV�GR�WLSR�'%��

)LJXUD��� � (VTXHPD�HOpWULFR�GH�LQWHUOLJDomR�HQWUH�R�GULYHU 56�����H�R�PLFURFRQWURODGRU�$7PHJD����3��2V�VLQDLV�
VmR�GH�FRPXQLFDomR�VmR�GLVSRQLELOL]DGRV�HP GRLV�FRQHFWRUHV�'%���PRGHP�H�PDUpJUDIR��

2V SLQRV� 3&�� H� 3&�� GD� 3257$�&� IRUDP� SURJUDPDGRV� SDUD� SHUPLWLU� DFHVVR� j�

LQWHUIDFH�GH�FRPXQLFDomR�VHULDO�VtQFURQD�,�&��$�LQWHUIDFH�,�&�IRL�XWLOL]DGD�SDUD�FRPXQLFDomR�

FRP�R�UHOyJLR�GH�WHPSR�UHDO��57&�� 5HDO�7LPH�&ORFN��PRGHOR�'6������GD�HPSUHVD�0D[LP�

,QWHJUDWHG��2�57&�IRUQHFH�XPD�PDQHLUD�GH�DFRPSDQKDU�R�WHPSR��IRUPDWR�GH����KRUDV�RX����

KRUDV�� H� DGLFLRQDU� R� UHJLVWUR� GH� GDWD� H� KRUD� DR� EORFR� GH� PHGLGDV�� 2� GLVSRVLWLYR� IXQFLRQD�

LQGHSHQGHQWHPHQWH� GR� PLFURFRQWURODGRU� H�� XPD� YH]� DFLRQDGR�� EDVWD� TXH� R� ILUPZDUH GR�

PLFURFRQWURODGRU�HQYLH�R�KRUiULR�DWXDO�SDUD�TXH�R�FLUFXLWR�FRQWLQXH�UHJLVWUDQGR�D�YDULDomR�GH�

FDGD�VHJXQGR�HP�VHXV�UHJLVWUDGRUHV�LQWHUQRV��2 57&�Mi�IRUQHFH�LQIRUPDo}HV�GH�KRUDV��PLQXWRV��

VHJXQGRV��GLD��GDWD��PrV��DQR�H�FRUUHo}HV�DXWRPiWLFDV�GRV�PHVHV�TXH�SRVVXHP�PHQRV�GH����GLDV�

H� DQRV� ELVVH[WRV� VHP� D� QHFHVVLGDGH� GH� TXH� HVVDV� URWLQDV� VHMDP� LQFOXtGDV� QR� ILUPZDUH GR�

PLFURFRQWURODGRU��VLPSOLILFDQGR�R�FyGLJR�ILQDO��$�EDVH�GH�WHPSR�p�IRUQHFLGD�LQWHUQDPHQWH�SRU�

XP�FULVWDO�GH�SUHFLVmR�QD�IUHTXrQFLD�GH�͵͹ǡ͹͸ͺ ���DVVRFLDGR�D�XP�FLUFXLWR�GH�FRPSHQVDomRݖܪ݇

GDV�YDULDo}HV�GH�IUHTXrQFLD�GR�FULVWDO�FRP�D�WHPSHUDWXUD��WDPEpP�LQWHJUDGR�DR�FRPSRQHQWH��

$OpP�GH�FRQVXPLU�PHQRV�GH�ͷͲͲ ܣ݊ SRVVXL�D�FDSDFLGDGH�GH�GHWHFWDU�IDOKDV�GH�HQHUJLD�H�DFLRQDU�

XPD�EDWHULD��JDUDQWLQGR�TXH�R�KRUiULR�DWXDO SHUPDQHoD DUPD]HQDGR�H�TXH�R� WHPSR�FRQWLQXH�

VHQGR�UHJLVWUDGR�GXUDQWH�D�IDOWD�GH�HQHUJLD� $ SODFD�GR�57&�FRQWpP�XPD�EDWHULD�GH�FpOXOD�WLSR�

PRHGD� &5������ FDSD]� GH�PDQWHU� R� GLVSRVLWLYR� IXQFLRQDPHQWR� VHP� HQHUJLD� SRU� DWp� �� DQRV�

FRQVHFXWLYRV� 3DUD�IDFLOLWDU�D�SURWRWLSDJHP�IRL�XWLOL]DGD�XPD�SODFD�FRPHUFLDO�TXH�Mi�YHP�FRP�

HVWH�&, VROGDGR H GLVSRQLELOL]D�R�DFHVVR�j�LQWHUIDFH�,�& SRU�PHLR�GH�XP�EDUUDPHQWR�GH�SLQRV�
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&RPR� p� SRVVtYHO� REVHUYDU� QD� )LJXUD� �� RV� SLQRV� 6'$� H 6&/� GD� SODFD� FRPHUFLDO� IRUDP�

FRQHFWDGRV�GH�IRUPD�DGDSWDGD�DRV�UHVSHFWLYRV�SLQRV�6'$�H�6&/�GR�PLFURFRQWURODGRU�

)LJXUD��� � $GDSWDomR�GR�PyGXOR�57&�'6�����QD�SODFD�HOHWU{QLFD�GR�VLVWHPD�HPEDUFDGR�

$SURYHLWDQGR� D� H[SHULrQFLD� VDWLVIDWyULD� FRP� RV� FRPSRQHQWHV� XWLOL]DGRV��

GHVHQYROYHPRV�� ILQDOPHQWH��XP�SURMHWR�GH IDEULFDomR��$SrQGLFH�'��GH�XPD QRYD SODFD�TXH�

LQWHJUD� WRGRV� RV� FRPSRQHQWHV� TXH� IRUDP� DGDSWDGRV� QDV� YHUV}HV� DQWHULRUHV�� $� )LJXUD� ��

DSUHVHQWD�R�HVTXHPD�HOpWULFR�FRPSOHWR�GD�SODFD�SURMHWDGD��3DUD�PHOKRU�DQiOLVH�GH FRPR�ILFDULD�

D�GLVSRVLomR�GRV�FRPSRQHQWHV�IRL�GHVHQYROYLGR�QR�SURJUDPD�$OWLXP�'HVLJQ XP�PRGHOR��'�TXH�

VLPXOD�GR�OD\RXW�GDV�FDPDGDV�VXSHULRU��)LJXUD���D��H�LQIHULRU��)LJXUD���E��GD�SODFD�GH�FLUFXLWR�

LPSUHVVR� �3&,��� 1D� )LJXUD� �� p� DSUHVHQWDGR� R� PRGHOR� �'� 3&,� WRWDOPHQWH� SRSXODGD� HP�

SHUVSHFWLYD�H�R�PRGHOR�GH�IDEULFDomR��)RUDP�XWLOL]DGDV�GXDV�FDPDGDV�GH�FLUFXLWR QR�SURMHWR��$V�

OLQKDV�YHUPHOKDV�UHSUHVHQWDP�DV�WULOKDV�QD�FDPDGD�VXSHULRU�GD�SODFD�H�DV�D]XLV�DV�WULOKDV�GD�

FDPDGD�LQIHULRU�

��� 6(1625,$0(172

2�VXEVLVWHPD�GH�VHQVRULDPHQWR IRL�GHVHQYROYLGR�LQLFLDOPHQWH�SDUD�ID]HU�D�LQWHUIDFH�

FRP XPD� FDGHLD� GH� WHUP{PHWURV� GLJLWDLV� FRQVWUXtGD� SDUD� PRQLWRUDU� R� SHUILO� YHUWLFDO� GH�

WHPSHUDWXUD�GD�FROXQD�G¶iJXD��$OpP�GR�PRQLWRUDPHQWR�GD�WHPSHUDWXUD��D�YDULDomR�UHODWLYD�GR�

QtYHO�GR�PDU WDPEpP�IRL�LQWHJUDGD�DR�VLVWHPD�GHVHQYROYLGR�QHVWH�WUDEDOKR��$�LQIRUPDomR�GD�
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PDUp� p SURYHQLHQWH� GR� VHQVRU� TXH� VH� HQFRQWUDYD� HP� RSHUDomR� QR� ORFDO� RQGH� R� VLVWHPD� IRL�

LQVWDODGR�SDUD�WHVWHV��$�DTXLVLomR�GH�DPERV�RV�SDUkPHWURV�IRL�DXWRPDWL]DGD�H�GLVSRQLELOL]DGD�

HP�WHPSR�UHDO�SDUD�DFHVVR�UHPRWR�QR�,($30�

����� &DGHLD�GH�7HUP{PHWURV�'LJLWDLV

2�DUUDQMR�GH�VHQVRUHV�p�FRQVWLWXtGR�SRU�XPD�FDGHLD�GH�WHUP{PHWURV TXH�UHDJHP jV�

DOWHUDo}HV�GH�WHPSHUDWXUD�GD�FROXQD�G¶iJXD��FRQYHUWHQGR�R�VLQDO�HOpWULFR�SURSRUFLRQDO�D�HVVD�

YDULDomR� HP� XPD� LQIRUPDomR� GLJLWDO�� (VVHV� VHQVRUHV� VmR� LQWHJUDGRV� FRP� FLUFXLWRV� GH�

SURFHVVDPHQWR�LQWHOLJHQWHV�SDUD�IRUPDU�WHUP{PHWURV�GLJLWDLV�EDVHDGRV�HP�FLUFXLWRV�LQWHJUDGRV�

�3(57,-6��+8,-6,1*���������$�PHGLomR�GH�WHPSHUDWXUD�SRU�VL�Vy�QmR�p�VXILFLHQWH��D�VXD�OHLWXUD�

GHYH� VHU� LQWHUSUHWDGD� FRUUHWDPHQWH� H� SURFHVVDGD� SDUD� TXH� SRVVD� VHU� DFHVVDGD� SHOR� VLVWHPD�

HPEDUFDGR��3DUD�DWLQJLU�HVVH REMHWLYR��R�FLUFXLWR�DQDOyJLFR�TXH�FRQVWLWXL�VHX�HOHPHQWR�VHQVRU�p�

FRQVWUXtGR� GH� IRUPD� LQWHJUDGD� D� RXWURV� FRPSRQHQWHV� XWLOL]DQGR� D WHFQRORJLD� &026�

�&RPSOHPHQWDU\�0HWDO�2[LGH�6HPLFRQGXFWRU��GH�IDEULFDomR�SDUD�&,��(VVHV�VHQVRUHV�LQWHJUDGRV�

FRQWpP� QRUPDOPHQWH� HOHPHQWRV� SDUD� FRQGLFLRQDPHQWR� GR� VLQDO�� $'&�� HOHPHQWRV� GH� OyJLFD�

GLJLWDO��PHPyULDV�SHUPDQHQWHV� H�YROiWHLV�� DOpP�GH� LQWHUIDFH�SDUD� FRPXQLFDomR� VHULDO� FRP�R�

VLVWHPD�HPEDUFDGR��6285,��������

2V� WUDQVGXWRUHV� GH� WHPSHUDWXUD� XWLOL]DGRV� QR� DUUDQMR� GH� VHQVRUHV� VmR� RV�

WHUP{PHWURV�GLJLWDLV PRGHOR�'6��%��� GHVHQYROYLGRV�SHOD�HPSUHVD�0D[LP�,QWHJUDWHG��(VWH�

WLSR�GH�WHUP{PHWUR�SRVVXL�XPD�UHVROXomR�VHOHFLRQiYHO�GH�DWp�ͲǡͲ͸ʹͷ Ԩ��XPD�H[DWLGmR�JDUDQWLGD�

SHOR�IDEULFDQWH�GH�േͲǡͷ Ԩ SDUD�D�IDL[D�GH�RSHUDomR�HQWUH�Ͳ H�͹Ͳ Ԩ H�XP�WHPSR�GH�FRQYHUVmR�

GH� ��� PV �0$;,0� ,17(*5$7('�� ������� 2 VHQVRU� LQWHJUDGR� FRQWD� FRP� HOHPHQWRV� GH�

FRQWUROH� OyJLFD�� PHPyULD� H� LQWHUIDFH� VHULDO� SDUD� GLJLWDOL]DU� R� VLQDO� HOpWULFR� SURSRUFLRQDO j�

YDULDomR�GD�WHPSHUDWXUD�H�GLVSRQLELOL]DU�HVWD�LQIRUPDomR�SDUD�R�VLVWHPD�HPEDUFDGR �)LJXUD������

2V�HOHPHQWRV�GH�PHPyULD�VmR�FRQVWLWXtGRV�SRU�XPD�PHPyULD�520�GH����ELWV TXH�FRQWpP�R�

FyGLJR�GH�LGHQWLILFDomR�~QLFR�SDUD�FDGD�VHQVRU��XPD�PHPyULD�((3520�GH����ELWV� XWLOL]DGD�

SDUD�FRQILJXUDomR�H�OLPLWHV�GH�WHPSHUDWXUD�SDUD�ILQV�GH�DODUPH��H�XPD�PHPyULD�YROiWLO�65$0�

GH����ELWV PXOWLSURSyVLWR�TXH�FRQWpP�RV�UHJLVWUDGRUHV�RQGH�VmR�JUDYDGRV�WHPSRUDULDPHQWH�R�

YDORU�GD�WHPSHUDWXUD�PHGLGD��$�LQWHUIDFH�GH�FRQWUROH�H�OyJLFD�p�UHVSRQViYHO�SHOD�FRPXQLFDomR�

FRP� R� VLVWHPD� HPEDUFDGR�� LQWHUSUHWDU� RV� FRPDQGRV� HQYLDGRV� SHOR� ILUPZDUH�� H[HFXWDU� DV�

UHVSHFWLYDV�IXQo}HV�H�FRQWURODU�R�IXQFLRQDPHQWR�GR�HOHPHQWR�VHQVRU�
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)LJXUD��� � 'LDJUDPD�GH�EORFRV�GR�WHUP{PHWUR�GLJLWDO��'6��%���

$�SULQFLSDO�YDQWDJHP�QD�XWLOL]DomR�GHVWH�WLSR�GH�WHUP{PHWUR�HVWi�QD�VXD�LQWHUIDFH�

GH�FRPXQLFDomR�VHULDO��(OD�VH�EDVHLD�QD�WHFQRORJLD���:LUH GHVHQYROYLGD�SHOD�HPSUHVD�'DOODV�

6HPLFRQGXFWRU�� 7UDWD�VH� GH� XPD� UHGH� GH� WUDQVPLVVmR� GH� GDGRV� RQGH� XP� ~QLFR� GLVSRVLWLYR�

PHVWUH� SRGH� VHU� FRQHFWDGR� D� P~OWLSORV� GLVSRVLWLYRV� HVFUDYRV� XWLOL]DQGR� DSHQDV� XP� ~QLFR�

FRQGXWRU�GH�FDQDO�GH�GDGRV�SDUD�WRGRV�RV�VHQVRUHV FRQHFWDGRV�DR�EDUUDPHQWR��)LJXUD�����

)LJXUD��� � 'LDJUDPD�GH�EORFRV�GR�SURWRFROR�GH�FRPXQLFDomR���:LUH�
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&DGD� VHQVRU� SRVVXL� XP� LGHQWLILFDGRU� LQGLYLGXDO� GH� ��� ELWV TXH� SHUPLWH� R� VHX�

HQGHUHoDPHQWR�QR�EDUUDPHQWR��7RGRV�RV�GLVSRVLWLYRV�QR�EDUUDPHQWR�VmR�FRQILJXUDGRV�FRPR�

WUDQVFHSWRUHV��WUDQVPLVVRUHV�UHFHSWRUHV��SHUPLWLQGR�TXH�RV�GDGRV�SRVVDP�VHU�WUDQVPLWLGRV�GH�

IRUPD� VHTXHQFLDO� HP� DPEDV� DV� GLUHo}HV� VHQGR� XPD� GLUHomR� GH� FDGD� YH]� �KDOI�GXSOH[�� $�

DTXLVLomR�GRV�GDGRV�p�VtQFURQD��SRUpP�D�WUDQVPLVVmR GDV�LQIRUPDo}HV SDUD�R�VLVWHPD�HPEDUFDGR�

p�DVVtQFURQD� 2 GLVSRVLWLYR�PHVWUH�H�RV�HVFUDYRV�GHSHQGHP�GH�XP�FRQWUROH�UtJLGR�GH�WHPSR��

XPD�YH]�TXH�FDGD�XP�GRV�SXOVRV�GLJLWDLV�TXH�FRPS}H�R�SURWRFROR�GH�FRPXQLFDomR�GHYH VHU�

WUDQVPLWLGRV� H� OLGRV� HP� LQWHUYDORV� GH� WHPSR� GLVWLQWRV�� 2� SURWRFROR� XWLOL]D� D� OyJLFD� ELQiULD�

EDVHDGD� QRV� QtYHLV� OyJLFRV� FRQYHQFLRQDLV� &026�77/�� QR� TXDO� R� YDORU� OyJLFR� ]HUR� p�

UHSUHVHQWDGR�SRU�XPD�WHQVmR�Pi[LPD�GH�Ͳǡͺ ܸ H�R�QtYHO�OyJLFR�XP�SRU�XPD�WHQVmR�PtQLPD�GH�

ʹǡʹ ܸ��

$�TXDQWLGDGH�GH�VHQVRUHV�H�D�GLVWkQFLD�Pi[LPD�GH�FRPXQLFDomR�HVWi�OLPLWDGD�jV�

FRQWULEXLo}HV�GH�LPSHGkQFLD�GR�FRPSULPHQWR�GR�FDER�VRPDGDV�jV�FRQWULEXLo}HV�GH�LPSHGkQFLD�

GH�FDGD�VHQVRU��2�SURWRFROR ��:LUH IRL�GHVHQYROYLGR�LQLFLDOPHQWH�SDUD�SHUPLWLU�D�FRPXQLFDomR�

HQWUH�FRPSRQHQWHV�SUy[LPRV��&RQWXGR��GLVWkQFLDV�GH�DWp����P�VmR�SRVVtYHLV�XWLOL]DQGR�GULYHUV

HVSHFLDLV�HP�FRQMXQWR�FRP�D�SRUWD�GLJLWDO�GR�PLFURFRQWURODGRU�FRQILJXUDGR FRPR�GLVSRVLWLYR�

PHVWUH �0$;,0�,17(*5$7('��������

$QWHV�GH�PRQWDU�D�FDGHLD�GH�WHUP{PHWURV�FDGD�VHQVRU�IRL�OLGR�LQGLYLGXDOPHQWH�SDUD�

UHJLVWUR�GR�VHX�UHVSHFWLYR�FyGLJR�GH� LGHQWLILFDomR�~QLFD�TXH�p�XWLOL]DGR�SDUD�HQGHUHoi�OR�QR�

EDUUDPHQWR��2V�VHQVRUHV�IRUDP�VROGDGRV�DR�ORQJR�XP�FDER�HOpWULFR�PXOWLSRODU�FRPSRVWR�SRU���

FRQGXWRUHV�LVRODGRV�PRGHOR�766�'5$.$��7UDWD�VH�XP�FDER�SUySULR�SDUD�XVR�QR�PDU��UHYHVWLGR�

GH� QHRSUHQH� H� IDEULFDGR� HVSHFLILFDPHQWH� SDUD� XWLOL]DomR� HP� VLVWHPDV� DF~VWLFRV� VXEPHUVRV�

�)LJXUD���D���
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)LJXUD��� � 3UHSDUDomR�H�FRQH[mR�GRV�FRQGXWRUHV�GH�FDGD�WHUP{PHWUR�DR�EDUUDPHQWR�SULQFLSDO��D�� UHVXOWDGR�GD�
LPSHUPHDELOL]DomR�FRP�UHVLQD�HSy[L��E� H�D FDGHLD�GH�WHUP{PHWURV�PRQWDGD��F��

2V�WHUPLQDLV�GH�FDGD�WHUP{PHWUR�IRUDP�HPHQGDGRV�FRP�VROGD�DRV�FRQGXWRUHV�SRU�

PHLR� GH� SHTXHQDV� DEHUWXUDV� IHLWDV� QD� FREHUWXUD� GR� FDER� PXOWLSRODU�� 3DUD� JDUDQWLU� D�

LPSHUPHDELOLGDGH�GR�FDER�H�GRV�VHQVRUHV��HOHV�IRUDP�FREHUWRV FRP�FRPSRVWR�DGHVLYR�GR�WLSR�

HSy[L�HP�PROGHV�IRUPDGRV�SRU�HVSDJXHWHV�WHUPR�UHWUiWHLV��QRUPDOPHQWH�XWLOL]DGRV�HP�HPHQGDV�

GH�FDERV�HOpWULFRV��)LJXUD���E���1D�)LJXUD���F�p�SRVVtYHO�REVHUYDU�R�DUUDQMR�ILQDO��FRQVWLWXtGR�

GH����WHUP{PHWURV�HVSDoDGRV�D�FDGD����PHWUR�

����� ,QWHJUDomR FRP�R�0DUpJUDIR

2� SULQFLSDO� GLVSRVLWLYR GR� VLVWHPD� XWLOL]DGR� SDUD�PRQLWRUDU� R� QtYHO� GR�PDU� p� R�

WUDQVPLVVRU� FRPSDFWR� GH� QtYHO� SRU� XOWUDVVRP� PRGHOR� (DV\75(.� 63����� IDEULFDGR� SHOD�

HPSUHVD�1LYHOFR �)LJXUD���E���(VWH�WUDQVPLVVRU�SRVVXL�XP�WUDQVGXWRU�TXH�XWLOL]D�XP SULQFtSLR�

GH�PHGLomR�EDVHDGR�QR WHPSR�QHFHVViULR�SDUD�R�SXOVR�GH�XOWUDVVRP�SHUFRUUHU�D�GLVWkQFLD�GH�LGD�

H�YROWD�GR�VHQVRU�DWp�GD�VXSHUItFLH�GR�OtTXLGR��2�YDORU�UHODWLYR�GR�QtYHO HP�UHODomR�DR�VHQVRU�

SRGH�VHU�HVWLPDGR FRP�XPD�H[DWLGmR�GH������GD�GLVWkQFLD�PHGLGD �1,9(/&2���������&RPR�

SRGH�VHU�REVHUYDGR�QD�)LJXUD��� R SDUkPHWUR�GH�GLVWkQFLD PHGLGR SHOR�WUDQVGXWRU�p�FRQYHUWLGR�

HP�XP�VLQDO�SURSRUFLRQDO�GH�FRUUHQWH�TXH�YDULD�OLQHDUPHQWH GH�Ͷ D�ʹͲ ܣ݉ H�FRUUHVSRQGH�GH���

D������GD�IDL[D�GH�PHGLomR�FRQILJXUDGD� 1D�PDOKD�GH�FRUUHQWH��Ͷ െ ʹͲ݉ܣ��GR�VLVWHPD�GH�

PHGLomR�GR�QtYHO�GR�PDU��R LQGLFDGRU�GH�QtYHO DOLPHQWD�D�PDOKD�FRP�ʹͶ ஼ܸ஼��R�WUDQVPLVVRU�GH�

QtYHO HQYLD R VLQDO�GH�FRUUHQWH�SURSRUFLRQDO�DR�QtYHO�PHGLGR�SHOR�WUDQVGXWRU�XOWUDVV{QLFR�H�R�

UHJLVWUDGRU�JUDYD�RV�GDGRV�QD�PHPyULD�SDUD�SRVWHULRU�YLVXDOL]DomR�H�DQiOLVH�

2� LQGLFDGRU� GH� QtYHO� XQLYHUVDO� VpULH� ���� GD� HPSUHVD� 1LYLWHF �)LJXUD� ��D� p�

UHVSRQViYHO�SRU� DOLPHQWDU� D�PDOKD�GH� FRUUHQWH� �Ͷ െ ʹͲ݉ܣ�� FRP�ʹͶ ܸ�� FRUUHQWH� FRQWtQXD�� H�

GLJLWDOL]DU�R�VLQDO�GH FRUUHQWH�WUDQVPLWLGR�SHOR�VHQVRU�GH�QtYHO��$�YLVXDOL]DomR�GD�LQIRUPDomR�

GLJLWDOL]DGD�p�IHLWD�ORFDOPHQWH�SRU�PHLR�GH�XP�GLVSOD\ GH���VHJPHQWRV�H�DOJXPDV�IXQo}HV�FRPR�

DODUPHV�H�OLPLWHV�GH�PHGLomR�SRGHP�VHU�FRQILJXUDGDV�SRU�PHLR�GH�ERW}HV�GLVSRQtYHLV�DEDL[R�

GR�GLVSOD\� 2�LQGLFDGR�QmR�SRVVXL�PHPyULD�LQWHUQD�SDUD�VHU�XWLOL]DGR�FRPR�UHJLVWUDGRU��SRUpP�

GLVSRQLELOL]D� XPD� VDtGD� GH� Ͷ െ ʹͲ݉ܣ SDUD� TXH� XP� UHJLVWUDGRU� SRVVD� VHU� LQVWDODGR�

H[WHUQDPHQWH��(VWD�SRUWD�DQDOyJLFD�FULD�RXWUD�PDOKD�GH�FRUUHQWH�HP�TXH�R�LQGLFDGRU�IXQFLRQD�

FRPR�WUDQVPLVVRU�H�UHSOLFD�DV�PHGLo}HV�GLJLWDOL]DGDV�SDUD�RXWURV�XWLOL]DGRUHV�FRPSDWtYHLV�FRP�
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HVWH�SDGUmR��Ͷ െ ʹͲ݉ܣ��

)LJXUD��� � 0DOKD�GH�FRUUHQWH��Ͷ െ ʹͲ݉ܣ��GR�VLVWHPD�GH�PHGLomR�GR�QtYHO�GR�PDU FRQVWLWXtGD�SHOR LQGLFDGRU�GH�
QtYHO��D���R�WUDQVPLVVRU�GH�QtYHO�XOWUDVV{QLFR��E��H�UHJLVWUDGRU GDV�PHGLGDV �F��

3DUD�D�JHUDomR�GH�UHJLVWURV�GD�YDULDomR�WHPSRUDO�GR�QtYHO�GR�PDU��H�LQIRUPDo}HV�GH�

GDWD�KRUD�DVVRFLDGDV�j�HVWDV�PHGLo}HV��p�XWLOL]DGR�XP�UHJLVWUDGRU�GH�GDGRV�VpULH�����GD�HPSUHVD�

1LYLWHF �)LJXUD� ��F�� (VWH� UHJLVWUDGRU� p� FRPSDWtYHO� FRP� R� SDGUmR� Ͷ െ ʹͲ݉ܣ H� SRGH� VHU�

LQVWDODGR�HP�VpULH�FRP�R�LQGLFDGRU��RSHUDQGR�FRPR�PDLV�XP�XWLOL]DGRU�QD�PDOKD�GH�FRUUHQWH�

$�DOLPHQWDomR�GH�HQHUJLD�GR�UHJLVWUDGRU�p�IRUQHFLGD�SRU XPD�EDWHULD�GH�OtWLR�GH�͵ǡ͸ ܸ �����$$��

FDSD]�GH�IRUQHFHU�XPD�DXWRQRPLD�WtSLFD�GH�����GLDV�FRQVLGHUDQGR�TXH�RV�GDGRV�VHMDP�EDL[DGRV�

DSHQDV�XPD�YH]�SRU�VHPDQD�H�TXH�R�LQWHUYDOR�GH�DTXLVLomR�VHMD�GH���PLQXWRV��3DUD�EDL[DU�RV�

GDGRV�p�QHFHVViULR�XWLOL]DU�XP�DGDSWDGRU LQIUDYHUPHOKR �,U'$ ± ,QIUDUHG�'DWD�$VVRFLDWLRQ��

SDUD�86%�H�XP�VRIWZDUH JUDWXLWR�LQVWDODGR HP�FRPSXWDGRU��

$�LQWHJUDomR�GR�VLVWHPD�GH�PHGLomR�GR�QtYHO�GR�PDU�FRP�R�VLVWHPD�HPEDUFDGR�GH�

SURFHVVDPHQWR IRL� UHDOL]DGD� SRU� PHLR� GH� DOJXPDV� DOWHUDo}HV� ItVLFDV� QD� FRQILJXUDomR� GR�

LQGLFDGRU�GH�QtYHO�XQLYHUVDO��8PD�GDV�DOWHUDo}HV�p�UHODWLYD�j�DOLPHQWDomR�GRV�HTXLSDPHQWRV�H�

GD�PDOKD�GH�FRUUHQWH�H D�RXWUD�DOWHUDomR�GL]�UHVSHLWR�jV IRUPDV�GH�DFHVVR�DRV�GDGRV�GLJLWDOL]DGRV�

SHOR�LQGLFDGRU�

(P� VXD� FRQILJXUDomR� RULJLQDO� �)LJXUD� ��D��� R� LQGLFDGRU� GH� QtYHO� SUHFLVDYD� VHU�

DOLPHQWDGR�FRP�FRUUHQWH�DOWHUQDGD�SURYLGD�SHOD�UHGH GH�HQHUJLD HOpWULFD�IRUQHFLGD�SHOR�3RUWR�

GR� )RUQR�� 2� ORFDO� GH� LQVWDODomR� GD� HVWDomR� PDUHJUiILFD� p� GH� DFHVVR� OLPLWDGR� H� VRIUH� FRP�

LQWHUPLWrQFLD� GR� IRUQHFLPHQWR� GH� HQHUJLD�� UHVXOWDGR� HP�YiULRV� SHUtRGRV� VHP� UHJLVWURV�� 3DUD�

VROXFLRQDU� HVWH� SUREOHPD� D� SODFD� HOHWU{QLFD� LQWHUQD� GR� LQGLFDGRU�� TXH� p� UHVSRQViYHO� SHOD�
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UHWLILFDomR�GD�WHQVmR�IRUQHFLGD�SHOD�UHGH�HOpWULFD�H�DOLPHQWDomR�GH�WRGRV�RV�FLUFXLWRV�LQWHUQRV��

IRL�DOWHUDGD��2�FLUFXLWR LQWHUQR GH�WUDQVIRUPDomR��UHWLILFDomR�H�UHJXODomR�SDUD�DOLPHQWDomR�GRV�

FRPSRQHQWHV�GR�LQGLFDGRU �)LJXUD���D��SDUWH�GH�EDL[R� IRL�PDQWLGR�H�RV�HVSDoRV�QmR�SRSXODGRV

�)LJXUD� ��D�� SDUWH� GH� FLPD� IRUDP� XWLOL]DGRV� SDUD� OLJDU� IRQWHV� H[WHUQDV� GH� WHQVmR� UHWLILFDGD�

GLUHWDPHQWH� DR� EDUUDPHQWR� GH� SLQRV� TXH� LQWHUFRQHFWD� D� SODFD� GH� DOLPHQWDomR� DRV� GHPDLV�

FLUFXLWRV�GR�LQGLFDGRU�XQLYHUVDO� 2V�FRPSRQHQWHV�QmR�SRSXODGRV�VH�GHVWLQDP�D�LQVWDODomR�GH�

DODUPHV�GH�FRQWUROH�TXH��DWXDOPHQWH��QmR�VmR�QHFHVViULRV�DR�SURMHWR�H�RX�QmR�DFRPSDQKDP�HVWD�

YHUVmR�GR�LQGLFDGRU��(OHV�SRVVXHP�FRQH[mR�HOpWULFD�FRP�DV�iUHDV�GH�FRQWDWR�GD�ERUQHLUD�WUDVHLUD�

QmR�XWLOL]DGDV��LGHQWLILFDGDV�FRPR�³QmR�FRQHFWDGDV´��1&��QD�)LJXUD���E��$V�WULOKDV�HOpWULFDV�

TXH� LQWHUOLJDP� RV� FRQWDWRV� 1&� GD� ERUQHLUD� WUDVHLUD� jV� PiVFDUDV� GH� VROGD� GHVWLQDGDV� DRV�

SULPHLURV�SLQRV�GH�FDGD�FRPSRQHQWH�QmR�SRSXODGR�ILFDP�LVRODGDV�GRV�GHPDLV�FLUFXLWRV��(VWH�

IDWR�SHUPLWLX�XWLOL]DU�RV�TXDWURV�FRQWDWRV�1&�FRPR�HQWUDGDV�SDUD�D�UHIHUrQFLD�GH�Ͳ ܸ �*1'���

WHQVmR�GH�ʹͶ ܸ SURYHQLHQWH�GLUHWDPHQWH�GDV�EDWHULDV�H�DV� WHQV}HV�GH�ͳ͵ǡ͸ ܸ H�ͷǡʹ ܸ TXH�VmR�

UHJXODGDV� SRU� FLUFXLWRV� H[WHUQRV� DGLFLRQDGRV� DR� VXEVLVWHPD� GH DOLPHQWDomR�� )LQDOPHQWH��

VHJPHQWRV�GH�ILRV�FRQGXWRUHV�IRUDP�VROGDGRV�SDUD�LQWHUOLJDU�DV�UHIHULGDV�PiVFDUDV�GH�VROGD�DRV�

SLQRV�GH�VDtGD�GD�SODFD�GH�DOLPHQWDomR��'HVWD�IRUPD�D�SODFD�GH�DOLPHQWDomR�SDVVRX�D�SHUPLWLU�

GXDV�FRQILJXUDo}HV�GH�DOLPHQWDomR�H[FOXGHQWHV�HQWUH�VL��DOLPHQWDomR�GH�ͳͳͲܸȀ͸Ͳݖܪ QDV�iUHDV�

GH�FRQWDWR���H���GD�ERUQHLUD�WUDVHLUD�RX�DOLPHQWDomR�LQGHSHQGHQWH�GD�UHGH�HOpWULFD�FRP�FRUUHQWH

FRQWtQXD� QDV� WHQV}HV� GH ʹͶ ܸ��ͳ͵ǡʹ ܸ��ͷǡʹ ܸ H�Ͳ ܸ �*1'��QDV� iUHDV� GH� FRQWDWR� ��� ��� �� H� ��

UHVSHFWLYDPHQWH�

)LJXUD��� ± 9LVWDV�LQIHULRU��D��H�VXSHULRU��E��GD�SODFD�HOHWU{QLFD�GH�DOLPHQWDomR�GR�LQGLFDGRU�GH�QtYHO�VpULH�����

$SHVDU� GR� HTXLSDPHQWR� QmR� SRVVXLU� PHPyULD� ORFDO� HOH GLVS}H� GH� XPD� SODFD�

HOHWU{QLFD�DX[LOLDU�SDUD�WUDQVPLWLU�HVWHV�GDGRV�DQDORJLFDPHQWH��YLD�SDGUmR�Ͷ െ ʹͲ ���DWp�RXWURܣ݉
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HTXLSDPHQWR� XWLOL]DGRU� GHVWD PDOKD� GH� FRUUHQWH DX[LOLDU TXH SRVVXD� FDSDFLGDGH� GH� UHJLVWUR��

FRPR� R� FDVR� GR� UHJLVWUDGRU� GH� GDGRV� VpULH� ���� XWLOL]DGR QD� PDOKD� GH� FRUUHQWH� SULQFLSDO�

(QWUHWDQWR��HVWH�PRGHOR�GH�UHJLVWUDGRU�QmR�SHUPLWH�R�PRQLWRUDPHQWR�HP� WHPSR�UHDO� IRUD�GR�

DOFDQFH�Pi[LPR�GH�VHX�WHUPLQDO�LQIUDYHUPHOKR��$ RXWUD�VROXomR�SDUD�D�WUDQVPLVVmR�GH�GDGRV�

SHOR� LQGLFDGRU� p� D� XWLOL]DomR� GH� XPD� SODFD� GH� HOHWU{QLFD� DX[LOLDU� SDUD� WUDQVPLVVmR� VHULDO�

XWLOL]DQGR�R�SURWRFROR�GH�GDGRV�02'%86�578�QR�SDGUmR�HOpWULFR�56������,QIHOL]PHQWH�HVVD�

SODFD�p�RSFLRQDO�H�QmR�DFRPSDQKD�D�YHUVmR�GHVWH�LQGLFDGRU��

1HVWH�WUDEDOKR�RSWDPRV�SRU�ID]HU�XPD�SODFD�SHUVRQDOL]DGD�TXH�IRVVH�FDSD]�GH�VHU�

LQVWDODGD�ILVLFDPHQWH�QR�LQWHULRU�GR�LQGLFDGRU�H�TXH�SHUPLWLVVH�R�DFHVVR�D�SRUWD�8$57�GH�VHX�

PLFURFRQWURODGRU��'XUDQWH�RV�WHVWHV�HP�EDQFDGD�REVHUYDPRV�TXH�R�ILUPZDUH GR�LQGLFDGRU�Mi�

YLQKD�FRQILJXUDGR�GH�IiEULFD�SDUD�UHVSRQGHU�DRV�FRPDQGRV�GR�SURWRFROR�02'%86 XWLOL]DQGR�

GLUHWDPHQWH�RV�SLQRV�GH�VXD�SRUWD�8$57���PHVPR�QD�DXVrQFLD�GH�VHX�PyGXOR�56�����RSFLRQDO��

&RPR� R� SURWRFROR� GH� FRPXQLFDomR� WDPEpP� p� FRPSDWtYHO� FRP� R� SDGUmR� HOpWULFR� 56������

RSWDPRV�SRU�XWLOL]DU�R�PHVPR�WLSR�GR GULYHU GH�OLQKD LQVWDODGR�QD�SODFD�HOHWU{QLFD�GR�VLVWHPD�

HPEDUFDGR�� VLPSOLILFDQGR� R� SURMHWR� FRPR� XP� WRGR�� 2� GULYHU SDUD� 56����� PRGHOR�

0$;����&83��SHUPLWH�VHU�DOLPHQWDGR�SHOD�IDL[D�GH�WHQVmR�FRPSUHHQGLGD�HQWUH�͵ D�ͷǡͷ ܸ H��

SRUWDQWR��QmR�IRL�QHFHVViULD�QHQKXPD�FRQYHUVmR�&&�&&�SDUD�XWLOL]DU�D�WHQVmR�UHJXODGD�GH�ͷǡʹ ܸ

GLVSRQLELOL]DGD�SHOR�FLUFXLWR�LQWHUQR�GR�LQGLFDGRU��$�)LJXUD��� DSUHVHQWD�D�VLPXODomR��' H�R�

UHVSHFWLYR HVTXHPD HOpWULFR GR�PyGXOR�GH�FRPXQLFDomR�VHULDO GHVHQYROYLGR SDUD�R�LQGLFDGRU�

GR�PDUpJUDIR��2�SURMHWR�GD�SODFD DX[LOLDU H�RV�DUTXLYRV�GH�IDEULFDomR�IRUDP�GHVHQYROYLGRV�QR�

SURJUDPD $OWLXP�'HVLJQ� $�SODFD�SULQFLSDO�GR�LQGLFDGRU SRVVXL�XP�EDUUDPHQWR�GH���SLQRV�SDUD

D� H[SDQVmR� GD� IXQFLRQDOLGDGH� GH� FRPXQLFDomR� VHULDO� TXH� LQWHUOLJD D� SRUWD� 8$57� GH� VHX�

PLFURFRQWURODGRU�GLUHWDPHQWH DRV�SLQRV���H���GD�SODFD�DX[LOLDU�GHVHQYROYLGD��2V�SLQRV����H���

ILFDP�UHVSRQViYHLV�SHOD�DOLPHQWDomR�GR�PyGXOR�GH�H[SDQVmR H�R�SLQR���QmR�IRL�XWLOL]DGR�

)LJXUD��� ± 3URMHWR�GR�PyGXOR�GH�FRPXQLFDomR�VHULDO�GHVHQYROYLGR�SDUD�R�LQGLFDGRU�GH�QtYHO�VpULH������¬�HVTXHUGD�
D�VLPXODomR��'�GD�SODFD�HOHWU{QLFD��D��H�j�GLUHLWD�R�HVTXHPD�HOpWULFR��E��
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1R�SURMHWR�GD�SODFD�DX[LOLDU IRUDP�FULDGDV�iUHDV�GH�FRQWDWR�HOpWULFR�SDUD�SHUPLWLU�R�

DFHVVR�SRU�PHLR�GD�ERUQHLUD�WUDVHLUD�DRV�SLQRV�GH�WUDQVPLVVmR��7[����UHFHSomR��5[��H�WHQVmR�GH�

UHIHUrQFLD� Ͳ ܸ �*1'�� GR� GULYHU 56������ LGHQWLILFDGRV� QD� )LJXUD� ��E FRPR� -��� -�� H� -���

UHVSHFWLYDPHQWH�� 2V� DUTXLYRV� GH� IDEULFDomR� FULDGRV� QR� $OWLXP� IRUDP� H[SRUWDGRV� SDUD� D�

FRQIHFomR� GD� SODFD� XWLOL]DQGR� XPD� IUHVDGRUD�&1& �&RPDQGR 1XPpULFR�&RPSXWDGRUL]DGR�

FRQWURODGD�SRU�FRPSXWDGRU�PRGHOR�3URWR0DW�&���IDEULFDGD�SHOD�HPSUHVD�/3.)� GLVSRQtYHO�QR�

&%3)��$�)LJXUD��� D�LQVWDODomR�ILQDO�GR�PyGXOR�GH�FRPXQLFDomR�VHULDO QR�LQWHULRU�GR�LQGLFDGRU�

GR�PDUpJUDIR H�FRPR�D�ERUQHLUD�WUDVHLUD�p�DFHVVDGD�H[WHUQDPHQWH�

7RGR�R�FLUFXLWR�LQWHUQR�FRXEH�GHQWUR�GD�FDL[D�GH�SURWHomR�H�D�ERUQHLUD SHUPLWLX�D�

FRQH[mR� GD� LQWHUIDFH� GH� FRPXQLFDomR� H� RV� WHUPLQDLV� GH� DOLPHQWDomR� DRV� VXEVLVWHPDV� GH�

SURFHVVDPHQWR� H� GH� DOLPHQWDomR�� UHVSHFWLYDPHQWH�� SRU� PHLR� GH� WHUPLQDLV� GH� FRQWDWR�

SDUDIXViYHLV�

)LJXUD��� ± ,QVWDODomR�ILQDO�GR�PyGXOR�GH�FRPXQLFDomR�VHULDO�GHVHQYROYLGR��D��H�R�DFHVVR�H[WHUQR�DRV�WHUPLQDLV�
GH�FRPXQLFDomR�H�DOLPHQWDomR��E��

��� 7(/(0(75,$

2�VXEVLVWHPD�GH�WHOHPHWULD�IRL�GHVHQYROYLGR�SDUD�SHUPLWLU�DFHVVR HP�WHPSR�UHDO�DRV�

GDGRV�PHGLGRV�QR�3RUWR�GR�)RUQR�D�SDUWLU�GD�HVWDomR�HP�WHUUD�ORFDOL]DGD�QR�LQWHULRU�GR�,($30�

2� VLVWHPD� GH� PRQLWRUDPHQWR� VH� FRPXQLFD� FRP� D� HVWDomR� HP� WHUUD� SRU� XP� PyGXOR� GH�

FRPXQLFDomR�VHP�ILR�SRQWR�D�SRQWR XWLOL]DQGR UiGLR�IUHTXrQFLD��&RPR�SRGH�VHU�REVHUYDGR�QD

)LJXUD��� R�HQODFH�UiGLR�p�HVWDEHOHFLGR�SRU�PHLR�GH�GXDV�XQLGDGHV�GR�UiGLR PRGHOR�)5*��&(�

8��IDEULFDGR�SHOD�)UHHZDYH��&DGD�XQLGDGH�p�FRQHFWDGD�D�XPD�DQWHQD PyYHO�PDUtWLPD PRGHOR�
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&;00����� IDEULFDGD� QDFLRQDOPHQWH SHOD� HPSUHVD� (OHFWULO SDUD� UHVLVWLU� D� YHQWRV� GH� DWp�

ͳͲͲ ݇݉Ȁ݄�� $� XQLGDGH GH� UiGLR LQVWDODGD� QD� HVWDomR� FRVWHLUD� p� XWLOL]DGD� FRPR� LQWHUIDFH� GH�

FRPXQLFDomR�UHPRWD�SDUD�DFHVVR�DRV�GDGRV�H�FRQWUROH�GH�GR�VLVWHPD�D�SDUWLU�GD�RXWUD�XQLGDGH�

SULQFLSDO�� LQVWDODGD� QD� HVWDomR� GH� WHUUD�� TXH� VH� FRPXQLFD� FRP� XP� VLVWHPD� VXSHUYLVyULR�� $�

XQLGDGH� GH� WHUUD� SRGH� VHU� FRQILJXUDGD� FRPR�PHVWUH� H� R� VXEVLVWHPD� GH� WHOHPHWULD� SRGH� VHU�

H[SDQGLGR� GH� SRQWR�D�SRQWR� SDUD� SRQWR�PXOWLSRQWR� D� ILP�GH� VH� HVWDEHOHFHU� XPD�:61� FRP�

YiULDV� XQLGDGHV� HVFUDYDV�� 2V� UiGLRV� )*5�� XWLOL]DP� D� IUHTXrQFLD� OLFHQFLDGD� SHOD� $QDWHO� GH�

ͻͲͲ ݖܪܯ H�� GH� DFRUGR� FRP� R� IDEULFDQWH�� SHUPLWHP� R� HVWDEHOHFLPHQWR� GH� FRPXQLFDomR� HP�

ORQJDV�GLVWkQFLDV�FRP�DOWD�LPXQLGDGH�D�LQWHUIHUrQFLD H�VHOHWLYLGDGH�GH�FDQDO��SRGHQGR�DOFDQoDU�

DWp�ͻ͹ ݇݉ GH�GLVWkQFLD� FRP�DX[tOLR�GH� UHSHWLGRUHV��$OpP�GLVVR�SRVVXHP�EDL[R� FRQVXPR�GH�

HQHUJLD��͵͵Ͳ ܣ݉ GXUDQWH�D�WUDQVPLVVmR�H�͵ʹ ܣ݉ TXDQGR�LQDWLYR�FRQVLGHUDQGR�D�DOLPHQWDomR�

GH�ͳʹ ஼ܸ஼���VHQGR�LQGLFDGRV�SDUD�RSHUDomR�FRP�EDWHULD�H�SDLQHO�VRODU �)5((:$9(��������

)LJXUD��� � 5HSUHVHQWDomR�HVTXHPiWLFD�GR�HQODFH�UiGLR�TXH�FRPS}H�VXEVLVWHPD�GH�WHOHPHWULD�

$�FRPXQLFDomR�FRP�RV� LQVWUXPHQWRV�H�RX�FRPSXWDGRUHV�SRGHP�VHU�IHLWDV�SHOD�D�

LQWHUIDFH�VHULDO�QRV�SDGU}HV�56������56�����H�56������1HVWH�SURMHWR�IRL�XWLOL]DGR�R�SDGUmR�56�

���� FRP� WD[D� GH� WUDQVPLVVmR� GH� ͻǡ͸ ݏ݌ܾ݇ WDQWR� QD� HVWDomR� FRVWHLUD� TXDQWR� HP� WHUUD�� $�

WUDQVPLVVmR�VHP�ILR�p�UHDOL]DGD�D�XPD�WD[D�GH�WUDQVPLVVmR�GH�DWp�ͺͲ ݏ݌ܾ݇ FRQVLGHUDQGR�XPD�

VHQVLELOLGDGH� Pi[LPD� GH� UHFHSomR� GH� െͳͲͺ ��݉ܤ݀ 3DUD� JDUDQWLU� HVVD� WD[D� Pi[LPD� D�

FRQILJXUDomR�GR�HQODFH UiGLR�GHYHU�OHYDU�HP�FRQWD�D�SRWrQFLD�GH�WUDQVPLVVmR�GH�ͳܹ ሺ͵Ͳ ሻ݉ܤ݀

H� R� JDQKR� GD� LUUDGLDomR� RPQLGLUHFLRQDO� GD� DQWHQD� GH� ͷǡͳͶ ݅ܤ݀ �(/(&75,/�� ����� SDUD� R�

FiOFXOR�GD�GLVWkQFLD�HQWUH�DV�XQLGDGHV� 2�YDORU�GD�LQWHQVLGDGH�GR�VLQDO�UHFHELGR�IRL�HVWLPDGR�

SHOD�)yUPXOD�GH�)ULVV�

ܴ௑ ൌ ௑ܶ ൅ ೉்ܩ െ ௢ܣ ൅ ோ೉ܩ �����
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RQGH�

ܴ௑ p�R�VLQDO�UHFHELGR��݀݉ܤ���

௑ܶ p�D�SRWrQFLD�GH�VDtGD�GR�UiGLR�WUDQVPLVVRU��݀ܤ��

೉்ܩ p�R�JDQKR�QD�DQWHQD�WUDQVPLVVRUD��݀݅ܤ��

௢ܣ p�D�DWHQXDomR�QR�HVSDoR�OLYUH��݀ܤ���H

ோ೉ܩ p�R�JDQKR�QD�DQWHQD�UHFHSWRUD��݀݅ܤ��

(�D DWHQXDomR�QR�HVSDoR�OLYUH��UHSUHVHQWDGD�QD�)LJXUD�����p�FDOFXODGD�FRQVLGHUDQGR�

TXH�WDQWR�D�XQLGDGH�WUDQVPLVVRUD�TXDQWR�D�XQLGDGH�UHFHSWRUD�HVWmR�ORFDOL]DGDV�GH�WDO�IRUPD�TXH�

R�YROXPH�FRQWLGR�QR HOLSVRLGH� IRUPDGR�QR�FDPLQKR�GLUHWR� HQWUH� HODV� HVWi OLYUH�GH�TXDOTXHU�

REVWUXomR �3,$8��&$55,-2���������$�VXD�IyUPXOD�p�GDGD�SRU�

௢ܣ ൌ ͵ʹǡͶͲ ൅ ʹͲ ���ሺ ெ݂ு௭ ή ݀௞௠ሻ �����

)LJXUD��� � 5HSUHVHQWDomR�HVTXHPiWLFD�GRV�WHUPRV�XWLOL]DGRV�QR�FiOFXOR�GH�YLDELOLGDGH�GR�HQODFH�UiGLR�

��� $/,0(17$d­2

2�VXEVLVWHPD GH�DOLPHQWDomR�IRL�GHVHQYROYLGR�HP�DSURYHLWDPHQWR�GR�FRQMXQWR�GH�

SDLQpLV�VRODUHV�DGTXLULGRV�LQLFLDOPHQWH�SDUD�D�HVWDomR�PDUHJUiILFD� (VWH�VXEVLVWHPD�FRPELQD�D�

HQHUJLD� VRODU� IRWRYROWDLFD� j GLVSRVLWLYRV� GH� DUPD]HQDPHQWR� HQHUJpWLFR D� ILP� GH� IRUQHFHU�

DOLPHQWDomR�SDUD�WRGRV�RV�HTXLSDPHQWRV�GH�IRUPD�WRWDOPHQWH�LQGHSHQGHQWH�GR�UHFHELPHQWR�GH�

HQHUJLD� HOpWULFD� GD� FRQFHVVLRQiULD� ORFDO�� 5HVSRQViYHO� SRU� JHUDU� RV� ʹͶ ܸ UHTXHULGRV� SDUD� R�

IXQFLRQDPHQWR�GR�VHQVRU�GR�QtYHO�GR�PDU�H�FRQVHTXHQWH�DOLPHQWDomR�GRV�GHPDLV�PyGXORV�H�

VHQVRUHV� H[LVWHQWHV�� R VLVWHPD� IRWRYROWDLFR� p� FRQVWLWXtGR�� DOpP� GRV� SDLQpLV� VRODUHV�� GH� XP�

FRQWURODGRU�GH�FDUJDV�H�XP EDQFR�GH�EDWHULDV�



��� $/,0(17$d­2 ��

&DGD�SDLQHO�VRODU�p�FRPSRVWR�SRU�XP�FRQMXQWR�GH����FpOXODV�IRWRYROWDLFDV�GH�VLOtFLR�

SROLFULVWDOLQR�FDSD]HV�GH�JHUDU�XPD�SRWrQFLD�Pi[LPD�GH�ͷͲܹ��7UDWD�VH GRV�SDLQpLV� VRODUHV�

PRGHOR�6XQPRGXOH 6:����SRO\�5*$��SURMHWDGRV�SHOD�HPSUHVD�6RODU�:RUOG�SDUD�WUDEDOKDU�FRP�

XPD� WHQVmR�QRPLQDO�GH� ͳʹ ܸ FDGD�XP��$�7DEHOD�� DSUHVHQWD�RV�GDGRV�GH�SHUIRUPDQFH�GRV�

SDLQpLV�REWLGRV�QDV�FRQGLo}HV�SDGURQL]DGDV��67& � 6WDQGDUG�7HVW�&RQGLWLRQV� GH�LUUDGLkQFLD�

LJXDO� D� ͳͲͲͲ ܹ ݉ଶΤ �� WHPSHUDWXUD� GD� FpOXOD� GH� ʹͷ Ԩ H� PDVVD� GH� DU� LJXDO� D� ͳǡͷ �ܯܣ 2�

FRQWURODGRU�GH�FDUJD�p�UHVSRQViYHO�SRU�GLVWULEXLU�D�HQHUJLD�HYLWDQGR�VREUHFDUJDV�RX�GHVFDUJDV�

H[FHVVLYDV��2�VHX�GHVHPSHQKR�UHVXOWD�QD�RWLPL]DomR�H�SURORQJDPHQWR�GD�YLGD�~WLO�GDV�EDWHULDV��

2 FRQWURODGRU�GH�FDUJD�XWLOL]DGR QHVWH�VLVWHPD�p�R�6XQ6DYHU�6RODU�&RQWUROOHU 66���/���9�GD�

HPSUHVD�0RUQLQJVWDU� (VWH�FRQWURODGRU�p�SUySULR�SDUD�FRQILJXUDo}HV�GH�SDLQpLV�H�EDWHULDV�HP�

ʹͶ ܸ H� VXSRUWD� XPD� FRUUHQWH� Pi[LPD� GH� ʹͲ ܣ �0251,1*67$5�� ������ 2� VLVWHPD� GH�

DUPD]HQDPHQWR� HQHUJpWLFR� p� UHSUHVHQWDGR� SRU� XP� EDQFR� GH� EDWHULDV� FRQVWLWXtGRV� SRU GXDV�

EDWHULDV�HVWDFLRQiULDV�PRGHOR�')���� ʹͷͲ ݄ܣ )UHHGRP�GD�HPSUHVD�-RKQVRQ&RQWUROV��&DGD�

EDWHULD� SRVVXL� FDSDFLGDGH� GH� IRUQHFHU� ʹǡͶ ܣ GXUDQWH� ���� KRUDV� D� ʹͷԨ �-2+1621�

&21752/6��������

7DEHOD�� � 3HUIRUPDQFH�GR�SDLQHO�VRODU�HP�FRQGLo}HV�67&
�62/$5:25/'��������

3DUkPHWUR 6tPEROR 9DORU

SRWrQFLD�Pi[LPD ࡹࡼ ૞૙࢖ࢃ

WHQVmR�GH�FLUFXLWR�DEHUWR ࡯ࡻࢂ ૛૛ǡ ૚ ࢂ

WHQVmR�GH�Pi[LPD�SRWrQFLD ࢖࢓ࢂ ૚ૡǡ ૚ ࢂ

FRUUHQWH�GH�FXUWR�FLUFXLWR ࡯ࡿࡵ ૜ǡ ૙૛ ࡭

FRUUHQWH�GH�Pi[LPD�SRWrQFLD ࢖࢓ࡵ ૛ǡ ૠ૞ ࡭


67&��ͳͲͲͲ ܹ ݉ଶΤ ��ʹͷ Ԩܯܣ�� ͳǡͷ�

&RPR�SRGH�VHU�REVHUYDGR�QD�)LJXUD�����R FRQWURODGRU�GH�FDUJD�ID]�D�LQWHUIDFH�HQWUH�

RV�GRLV�SDLQpLV��OLJDGRV�HP�VpULH��H�DV�GXDV�EDWHULDV��WDPEpP�OLJDGDV�HP�VpULH��IRUPDQGR�XP�

VLVWHPD�GH�DOLPHQWDomR�LVRODGR�GH�ʹͶ ஼ܸ஼� 3DUD�GLVWULEXLU�DV�DOLPHQWDo}HV�GH�ʹͶ ܸ H�ͳʹ ܸ DWp�

RV� HTXLSDPHQWRV� TXH� VmR� DOLPHQWDGRV� SHOR� VLVWHPD� IRWRYROWDLFR IRL� FRQVWUXtGR� XP� TXDGUR�

HOpWULFR�FRP���WHUPLQDLV�HOpWULFRV�SDUDIXViYHLV�SDUD�FDGD�SRWHQFLDO��7DPEpP�IRL�GLVSRQLELOL]DGR�

XP�WHUPLQDO�H[WUD�GH�ͳʹ ܸ��VHP SDVVDU�SHOR�FRQWURODGRU�GH�FDUJD��$OpP�GRV�YROWtPHWURV�GLJLWDLV

TXH�PRQLWRUDP�RV�GRLV�QtYHLV�GH�WHQVmR��R�TXDGUR�HOpWULFR�FRQWD�FRP�D�SURWHomR�GH�IXVtYHLV�

GLPHQVLRQDGRV�SDUD� ͵ ܣ HP�FDGD� WHUPLQDO��'RLV� WHUPLQDLV�GH�ʹͶ ܸ HVWmR� UHVHUYDGRV�SDUD�R�

VHQVRU�GH QtYHO�GR�PDU�H�XP�LQYHUVRU�GH�ʹͶ ܥܥܸ SDUD�ͳͳͲ ܣܥܸ TXH�VH�HQFRQWUD�DWXDOPHQWH�
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DYDULDGR��2�WHUFHLUR�WHUPLQDO�HQFRQWUD�VH�GLVSRQtYHO�SDUD�XWLOL]DomR��&RP�H[FHomR�GR�WHUPLQDO�

GH� �ͳʹ ܸ XWLOL]DGR�SDUD�DOLPHQWDU�R�VLVWHPD�HPEDUFDGR�RV�GHPDLV� WHUPLQDLV�GHULYDGRV�GHVWH�

SRWHQFLDO� WDPEpP� HVWmR� GLVSRQtYHLV�� 2� TXDGUR� HOpWULFR� SRVVXL� DLQGD� XP� EORFR� WHUPLQDO�

UHIHUHQFLDGR� DR� SRWHQFLDO� GH� XPD� EDUUD� GH� FREUH� TXH� ILFD� VXEPHUVD�� (VWH� UHIHUHQFLDO� IRL�

LQVWDODGR�YLVOXPEUDQGR�IXWXURV�H[SHULPHQWRV�FRP�KLGURIRQHV�H�HVWi�GLVSRQtYHO�HP�XPD�GDV�YLDV�

GR�FRQHFWRU�FLUFXODU�TXH�OHYD�D�DOLPHQWDomR�DWp�D�FDL[D�GH�DoR�LQR[�RQGH�D�HOHWU{QLFD�GR�VLVWHPD�

GH�PRQLWRUDPHQWR�IRL�DFRQGLFLRQDGD�

)LJXUD��� ± 'LDJUDPD�GR�VLVWHPD�IRWRYROWDLFR �D��H�R�TXDGUR�HOpWULFR�SDUD LQWHUFRQH[mR�GRV�FRPSRQHQWHV��E��

��� 0217$*(0�'2�6,67(0$

7RGD�D�HOHWU{QLFD��GRV�VXEVLVWHPDV�GH�SURFHVVDPHQWR��VHQVRULDPHQWR�H�WHOHPHWULD�

IRL�DFRQGLFLRQDGD�HP�XPD�FDL[D�GH�DoR�LQR[���$�SULPHLUD�IDVH�GD�PRQWDJHP�IRL�GHVWLQDGD�j�

GLVWULEXLomR�GRV�ILRV�GH�DOLPHQWDomR���$V�WHQV}HV�GH�ͳʹ ܸ H��ʹͶ ܸ HQWUHJXHV��SHODV�EDWHULDV�DLQGD�

SDVVDP�SRU�GRLV�PyGXORV�FRPHUFLDLV�SDUD�RV�UHJXODGRUHV�GH�WHQVmR�DMXVWiYHLV�PRGHOR�/0�������

2�SULPHLUR�UHJXODGRU�IRL�FRQILJXUDGR�SDUD�IRUQHFHU��D�WHQVmR�GH�ͳ͵ǡ͸ ܸ SDUD�DOLPHQWDomR�GR�

LQGLFDGRU�GR�PDUpJUDIR�H�GR�UiGLR��)*5��D��SDUWLU�GD�WHQVmR�GH�ʹͶ ܸ��-i�R�VHJXQGR��UHJXODGRU�

IRL�XWLOL]DGR�SDUD��IRUQHFHU�D�WHQVmR�GH�ͷǡʹ ܸ SDUD�R�LQGLFDGRU��GR�PDUpJUDIR�D�SDUWLU�GD�WHQVmR�

GH�ͳʹ ܸ��&RQIRUPH�DSUHVHQWDGR�QD�)LJXUD����� DPERV�RV� UHJXODGRUHV� IRUDP�DFRPRGDGRV�QR�

LQWHULRU�GH�XPD�FDL[D�SOiVWLFD�H�OLJDGRV�LQWHUQDPHQWH�DR�WHUPLQDO�GH�SDUDIXVRV�DGDSWDGR�QD�SDUWH�

H[WHUQD�GHVWD�FDL[D��(VVD PHGLGD�IRL�WRPDGD�YLVDQGR�FRQWULEXLU�SDUD�R�LVRODPHQWR�HOpWULFR�QR�

LQWHULRU�GD�FDL[D�LQR[��



��� 0217$*(0�'2�6,67(0$ ��

)LJXUD��� � &DL[D�SOiVWLFD�DGDSWDGD�DFRPRGDU�RV�PyGXORV�UHJXODGRUHV�GH�WHQVmR�

1D�)LJXUD��� p�SRVVtYHO�REVHUYDU�R�SURMHWR�GH�GLVWULEXLomR�H�RUJDQL]DomR GRV�FDERV�

GH�DOLPHQWDomR�DQWHV�H�DSyV�VHUHP�LQVWDODGRV�QR�LQWHULRU�GD�FDL[D�LQR[��$V�FRUHV�YHUPHOKR�H�

EUDQFR� IRUDP� GHVWLQDGDV SDUD� DV� WHQV}HV� GH� ʹͶ ܸ H� ͳʹ ܸ�� UHVSHFWLYDPHQWH�� IRUQHFLGDV�

GLUHWDPHQWH�SHOD�EDWHULD��$V�FRUHV�D]XO�H�DPDUHOR�IRUDP�XWLOL]DGDV�SDUD�DV�WHQV}HV�UHJXODGDV�GH�

ͳ͵ǡ͸ ܸ H�ͷǡʹ ܸ UHVSHFWLYDPHQWH�

)LJXUD��� � 3URMHWR�GH�RUJDQL]DomR�H�GLVWULEXLomR�GRV�FDERV�GH�DOLPHQWDomR�DQWHV��D��H�DSyV�D�LQVWDODomR�QR�LQWHULRU�
GD�FDL[D�LQR[��E��

$QWHV�GH�FKHJDU�QRV�HTXLSDPHQWRV��FDGD�FDER�GH�DOLPHQWDomR�SULQFLSDO�SDVVD�SRU�

XP� IXVtYHO� GH� ͵ ��ܣ XP� LQWHUUXSWRU� H SRU� XP�PXOWtPHWUR� GLJLWDO�� (VVHV� FRPSRQHQWHV� IRUDP�

DGDSWDGRV�HP�XP�SDLQHO�GH�DFUtOLFR��'D�PHVPD�IRUPD�TXH�IRL�IHLWR�SDUD�D�DOLPHQWDomR��RXWURV�

GRLV�PyGXORV�GH�DFUtOLFR�FRPS}H�R�SDLQHO�GR�VLVWHPD�VHQGR�XP�SDUD�R�LQGLFDGRU�GR�PDUpJUDIR�
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H�R�RXWUR�SDUD�RV�FRQHFWRUHV�'%��GD�SODFD�HOHWU{QLFD�GR�VLVWHPD�HPEDUFDGR��1D�)LJXUD��� p�

SRVVtYHO�REVHUYDU�R�SURMHWR�GH�IL[DomR�GRV�PyGXORV�GR�SDLQHO��)RUDP�XWLOL]DGDV�GXDV�EDUUDV�GH�

DFUtOLFR�WUDQVSDUHQWH��SDUDIXVDGDV�j�FDL[D�LQR[��SDUD�IRUQHFHU�R�VXSRUWH�QHFHVViULR�

)LJXUD��� � 3URMHWR�SDUD�IL[DomR�GRV�SDLQpLV�FRQVWUXtGRV�HP�DFUtOLFR�

1DV� ODWHUDLV� IRUDP� DGDSWDGRV� RXWURV� SDLQpLV GH� DFUtOLFR� SDUD� GLVWULEXLomR� GRV�

FRQHFWRUHV�H�RX�FDERV�TXH�SUHFLVDP�DFHVVDU�D�SDUWH�H[WHUQD�GD�FDL[D��1R�ODGR�HVTXHUGR�ILFDUDP�

DV�SDVVDJHQV�SDUD�RV�FDERV�GH�DQWHQDV�GH�WUDQVPLVVmR��R�FRQHFWRU�GH�DOLPHQWDomR�SULQFLSDO�TXH�

p� OLJDGR� GLUHWDPHQWH� DR� TXDGUR� HOpWULFR� GR� VLVWHPD� IRWRYROWDLFR� H� WHUPLQDLV� H[WUDV� SDUD�

DOLPHQWDomR�GLUHWD�GH�EDWHULD YLVDQGR�WHVWHV�RX�RSHUDomR�IRUD�GD�HVWDomR�PDUHJUiILFD��1R�ODGR�

GLUHLWR�ILFDUDP�RV�FRQHFWRUHV�SDUD�D�FRPXQLFDomR�FRP�RV�VHQVRUHV��$OpP�GR�FRQHFWRU�SDUD�R�

EDUUDPHQWR���:LUH H�RV�HTXLSDPHQWRV�GR�VLVWHPD�PHGLomR GR�QtYHO�GR�PDU��R�SDLQHO�WDPEpP�

FRQWD�FRP�FRQHFWRUHV�GH�DOLPHQWDomR�H�WUDQVPLVVmR�GH�GDGRV�SDUD�IXWXUD�H[SDQVmR�YLVDQGR�D�

XWLOL]DomR�GH�KLGURIRQHV�

)LJXUD��� � 3DLQpLV�ODWHUDLV��ODGR�HVTXHUGR��D���H�ODGR�GLUHLWR��E��
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$�)LJXUD��� DSUHVHQWD�D�FDL[D�WRWDOPHQWH�PRQWDGD��$OpP�GRV�UHJXODGRUHV�GH�WHQVmR��

WDPEpP�IRUDP�LQVWDODGDV�LQWHUQDPHQWH�R�PyGXOR�GR�UiGLR�)*5���DEDL[R�GRV�PXOWtPHWURV���R�

LQGLFDGRU�GR�PDUpJUDIR��DR�PHLR��H�D�SODFD�HOHWU{QLFD�GR�VLVWHPD�HPEDUFDGR��D�GLUHLWD���)RUDP�

XWLOL]DGDV�ERUUDFKDV�HP�WRGDV�DV�IXUDo}HV�H�QD�WDPSD�SDUD�SURWHJHU�R�VLVWHPD�FRQWUD�PDUHVLD�

)LJXUD��� � &DL[D�GH�DoR�LQR[�RQGH�IRL�DFRQGLFLRQDGD�WRGD�D�HOHWU{QLFD�GR�VLVWHPD�

��� 352*5$0$

2� VRIWZDUH SDUD� R� PLFURFRQWURODGRU� IRL� GHVHQYROYLGR� HP� OLQJXDJHP� &�� QD

SODWDIRUPD�GH� GHVHQYROYLPHQWR�$WPHO�6WXGLR� �����2SWRX�VH� SRU� SURJUDPDU� HP &� WHQGR� HP�

FRQWD�D�SRUWDELOLGDGH�GR�FyGLJR�SDUD�D�XWLOL]DomR�GH�RXWURV�PLFURFRQWURODGRUHV��$�)LJXUD���

DSUHVHQWD�R�IOX[RJUDPD�GR�ORRSLQJ SULQFLSDO��7RGD�YH] TXH�R�PLFURFRQWURODGRU�p�UHLQLFLDOL]DGR�

R� ILUPZDUH LQLFLD� D� URWLQD� SHOD� FULDomR� GDV� YDULiYHLV� JOREDLV�� 2V� PyGXORV� SHULIpULFRV� GR�

PLFURFRQWURODGRU�H[HFXWDP�VXDV�URWLQDV�GH�LQLFLDOL]DomR��R�WHPSRUL]DGRU�ZDWFKGRJ H�RV�GHPDLV�

WHPSRUL]DGRUHV� HQWUDP� HP� IXQFLRQDPHQWR� H� RV� HQGHUHoRV� GH� FDGD� WHUP{PHWUR� VmR� OLGRV� GD�

PHPyULD�((3520��$R�HQWUDU�QR� ORRSLQJ SULQFLSDO�� D� URWLQD�YHULILFD�R�EXIIHU GH�HQWUDGD�GD�

LQWHUIDFH�8$57�HP�EXVFD�GH�FRPDQGRV�HQYLDGRV�SHOR�XVXiULR��&DVR�UHFHED�XP�FRPDQGR�YiOLGR�

D�UHVSHFWLYD�IXQomR�p�H[HFXWDGD��&DVR�FRQWUiULR�XPD�PHQVDJHP�GH�HUUR�p�H[LELGD�H�IOX[R�GH�GH�

LQVWUXo}HV� FRQWLQXD�� (VWD� RSHUDomR� VH� UHSHWH� HQTXDQWR� R� WHPSRUL]DGRU� SULQFLSDO� UHDOL]D� D�

LWHUDomR�GH�XPD�YDULiYHO�GHVWLQDGD�SDUD�R�FRQWUROH�GH WHPSR��8PD�YH]�TXH�HVWD�YDULiYHO�DWLQMD�

XP�YDORU�PDLRU�RX�LJXDO�DR�YDORU�GR�LQWHUYDOR�GH�PHGLGD�FRQILJXUDGR��D�URWLQD�GH�OHLWXUD�GRV�

VHQVRUHV�VH�LQLFLD��$�GDWD�H�D�KRUD�GR�UHJLVWUR�VmR�REWLGDV SRU�PHLR�GR�PyGXOR�57&��R�YDORU�GD�

WHPSHUDWXUD�GH�FDGD�VHQVRU�p�DUPD]HQDGR H�R�PLFURFRQWURODGRU�VH�FRPXQLFD�FRP�R�VHQVRU�GH�

QtYHO�GR�PDU�SHOD�VHJXQGD�LQWHUIDFH�8$57��2�EORFR�H�PHGLGDV�p�RUJDQL]DGR�HP�XPD�OLQKD�GH
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)LJXUD��� � )OX[RJUDPD�GR�ORRSLQJ SULQFLSDO�

UHJLVWUR��H�HVVD�OLQKD�p�HQYLDGD�SHOD�LQWHUIDFH�8$57�SULQFLSDO��)LQDOPHQWH�R�ILUPZDUH UHWRUQD�

DR�LQtFLR�GR�ORRSLQJ��3DUD�JDUDQWLU�TXH�R�PLFURFRQWURODGRU�QmR�ILTXH�WUDYDGR�HP�DOJXP�ORRSLQJ

VHFXQGiULR�� WRGD� LQVWUXomR� LPSRUWDQWH� p� VHJXLGD� GH� XPD� UHLQLFLDOL]DomR� GR� WHPSRUL]DGRU�

ZDWFKGRJ��&DVR�HVVD�UHLQLFLDOL]DomR�GR�WHPSRUL]DGRU�QmR�RFRUUD�GHQWUR�GR�LQWHUYDOR�GH�WHPSR�

SUHYLVWR��D�URWLQD�IRUoD�D�UHLQLFLDOL]DomR�FRPSOHWD�GR�PLFURFRQWURODGRU�

$�)LJXUD��� DSUHVHQWD�DV�SULQFLSDLV�IXQo}HV�TXH�SRGHP�VHU�UHDOL]DGDV�SRU�PHLR�GH�

XP�FRPDQGR�HQYLDGR�SHOR�XVXiULR� (QWUH�HODV�SRGHPRV�GHVWDFDU�D�FRQILJXUDomR�GR�LQWHUYDOR�GH�

PHGLGDV��R�FDGDVWUR�GRV�WHUP{PHWURV�H�R�FRPDQGR�GH�UHLQLFLDOL]DomR�GR�VLVWHPD��2�ILUPZDUH

VHPSUH�p�LQLFLDGR�FRP�XPD�FRQILJXUDomR�GH�LQWHUYDOR�GH�WHPSR�GH����VHJXQGRV��&DGD�YH]�TXH�

R�FRPDQGR�´W´�p�H[HFXWDGR� R�DOJRULWPR�LPSOHPHQWDGR�PXGD�R�LQWHUYDOR�GH�IRUPD�VHJXLGD�SDUD�

�����������������������H�ILQDOPHQWH����QRYDPHQWH��2�FRPDQGR�³Q´�JUDYD�R�TXH�IRU�GLJLWDGR�HP�

VHJXLGD� QD� PHPyULD� ((3520�� (VWH� FRPDQGR� GHYH� VHU� XVDGR� VRPHQWH� SDUD� FDGDVWUDU� RV�

HQGHUHoRV GH�XPD�QRYD FDGHLD�GH�WHUP{PHWURV��2�FRPDQGR�³U´�DOWHUD�R�LQWHUYDOR�GH�WHPSR�GR�

WHPSRUL]DGRU�ZDWFKGRJ SDUD�XP�YDORU�LQIHULRU�DR�WHPSR�QHFHVViULR�SDUD�R� ORRSLQJ SULQFLSDO�
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HQFRQWUDU�XPD�LQVWUXomR�SDUD�UHLQtFLR�GD�FRQWDJHP�GH�WHPSR�GR�ZDWFKGRJ��UHVXOWDGR�HP�XPD�

UHLQLFLDOL]DomR�IRUoDGD�GR�VLVWHPD�

)LJXUD��� � 3ULQFLSDLV�RSo}HV�GH�FRPDQGR�LPSOHPHQWDGDV�

����� /HLWXUD�GD�&DGHLD�GH�7HUP{PHWURV

$ URWLQD� SDUD� D� OHLWXUD� GH� WRGRV� RV� GLVSRVLWLYRV� TXH� SHUWHQFHP� D� FDGHLD� GH�

WHUP{PHWURV� LQWHJUDGRV� IRL� WRGD�GHVHQYROYLGD�YLD�VRIWZDUH XWLOL]DQGR�DSHQDV�XP�UHVLVWRU�GH�

SXOO�XS H[WHUQR�� (OD� GHSHQGH� GD� LPSOHPHQWDomR� GH� YiULDV� VXE�URWLQDV� QHFHVViULDV� DR�

HQGHUHoDPHQWR��GHFRGLILFDomR�GH�FRPDQGRV H�H[HFXomR�GDV�IXQo}HV FRPDQGDGDV��(VWDV�VXE�

URWLQDV�SHUPLWHP�FRQWURODU�D�RSHUDomR�GRV GLVSRVLWLYRV�GR�EDUUDPHQWR���:LUH H�DFHVVDU�RV�GDGRV�

HVFULWRV�QRV� UHJLVWUDGRUHV�GH�VXDV�PHPyULDV�YROiWHLV��([LVWHP�FRPDQGRV�FRPXQV�D�GLYHUVRV�

GLVSRVLWLYRV�TXH�VH�FRPXQLFDP�SRU�HVWH�SURWRFROR�H�RXWURV�HVSHFtILFRV�GH�FDGD�GLVSRVLWLYR��2V�

FRPDQGRV� FRPXQV� QRUPDOPHQWH� HVWmR� DVVRFLDGRV� D� IXQo}HV� GH� HQGHUHoDPHQWR� TXH� VH�

UHODFLRQDP�FRP�LGHQWLILFDomR�~QLFD�JUDYDGD�GH�IRUPD�SHUPDQHQWH�QD�PHPyULD�520��8PD�YH]�

UHFRQKHFLGD� D� VXD� LGHQWLILFDomR� SRU� PHLR� GH� XP� FRPDQGR� 520 HQYLDGR� SHOR� PHVWUH�� R�

GLVSRVLWLYR�HVFUDYR VH�SUHSDUD�SDUD�UHFHEHU�XP�FRPDQGR�HVSHFtILFR��UHODFLRQDGR�DR�SURSyVLWR�

SDUD� R� TXDO� R�PHVPR� IRL� SURMHWDGR��7RGD� YH]� TXH� R�PLFURFRQWURODGRU� DFHVVD� R� WHUP{PHWUR�

'6��%���p�QHFHVViULR�VHJXLU�D�VHJXLQWH�VHTXrQFLD�GH�WUDQVIHUrQFLD�GH�GDGRV�

x ,QLFLDOL]DomR�'HWHFomR�GH�3UHVHQoD�

x &RPDQGRV� FRPXQV� UHODFLRQDGRV� j� 520� �VHJXLGR� SRU� TXDOTXHU� WURFD� GH�

GDGRV�QHFHVViULD���H
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x &RPDQGRV�HVSHFtILFRV�UHODFLRQDGRV�j�65$0��WDPEpP�VHJXLGR�SRU�TXDOTXHU�

WURFD�GH�GDGRV�QHFHVViULD��

2�IXQFLRQDPHQWR�GR�SURWRFROR�GHSHQGH�GD�LPSOHPHQWDomR�GH���VXE�URWLQDV�EiVLFDV�

XPD�VXE�URWLQD GH�LQLFLDOL]DomR SDUD�LQIRUPDU�DRV�GLVSRVLWLYRV�HVFUDYRV�TXH�VHUi�LQLFLDGD�XPD

QRYD WUDQVPLVVmR�H�GHWHFWDU�D�SUHVHQoD�GH�SHOR�PHQRV�XP�GLVSRVLWLYR�HVFUDYR�QR�EDUUDPHQWR�

�5HVHW�3UHVHQFH���H�WUrV�VXE�URWLQDV�UHODFLRQDGDV�D WUDQVIHUrQFLD�GH�XP�ELW� XPD�SDUD�HVFUHYHU�

XP�ELW GH�YDORU�OyJLFR�³�´��:ULWH%L����RXWUD�SDUD�HVFUHYHU�XP�ELW GH�YDORU�OyJLFR�³�´��:ULWH%LW���

H� ILQDOPHQWH� XPD� VXE�URWLQD� FDSD]� GH� OHU� D� WUDQVPLVVmR� GH� XP� ELW IHLWD� SHORV� GLVSRVLWLYRV�

HVFUDYRV��VHMD�GH�YDORU�OyJLFR�³�´�RX�³�´��5HDG%LW���0$;,0���������7RGDV�DV�URWLQDV�EiVLFDV�

VmR�GHSHQGHQWHV�GH� LQWHUYDORV�GH� WHPSR�SUHFLVRV�H�SUHFLVDP�VHU�H[HFXWDGDV�VHP�LQWHUUXSomR�

SDUD�HYLWDU�HUURV��'XUDQWH�D�H[HFXomR�GHVWDV�URWLQDV�R�PLFURFRQWURODGRU�QHFHVVLWD�VHU�LQVWUXtGR�

SDUD�GHVDELOLWDU�DV�URWLQDV�GH�LQWHUUXSomR�

8PD� YH]� LPSOHPHQWDGDV� DV� URWLQDV� SDUD� WUDQVIHUrQFLD� GH� XP� ELW�� p� SRVVtYHO�

LPSOHPHQWDU�DV�URWLQDV�SDUD�WUDQVIHUrQFLD�GH�E\WH��VHQGR�XPD�SDUD�R�GLVSRVLWLYR�PHVWUH�HVFUHYHU�

XP�E\WH QR�EDUUDPHQWR� H�RXWUD�SDUD� OHU�XP�E\WH HQYLDGR�SRU�XP�GLVSRVLWLYR� HVFUDYR� (VWDV�

URWLQDV� VH� GHVWLQDP� DR� HQYLR� GH� FRPDQGRV FRGLILFDGRV� HP VHTXrQFLD� GH� �� ELWV H� D� OHLWXUD�

VHTXHQFLDO�GRV�UHJLVWUDGRUHV GLYLGLGD�WDPEpP�HP�SDFRWHV�GH ��ELWV�� 2�SURWRFROR���:LUH SHUPLWH�

D� WUDQVIHUrQFLD� FRQWtQXD� GH� GLYHUVRV� E\WHV�� &DGD� E\WH p� WUDQVIHULGR ELW D� ELW DR� FKDPDU�

VHJXLGDPHQWH�DV�URWLQDV�GH�WUDQVIHUrQFLD�GH�XP�ELW��

������� 5RWLQDV�SDUD�7UDQVIHUrQFLD GH�%LW

$�URWLQD�GH�5HVHW�3UHVHQFH SRVVXL�XP�GLDJUDPD�GH�WHPSR�GLIHUHQFLDGR�GDV�GHPDLV�

URWLQDV��2�SXOVR�GH�5HVHW VH�LQLFLD�TXDQGR�R�GLVSRVLWLYR�PHVWUH�RFXSD�R�EDUUDPHQWR GH�GDGRV H�

R�FLUFXLWR�OyJLFR�LQWHUQR�GH�VXD�SRUWD�*3,2 FKDYHLD�D�VDtGD�SDUD�Ͳ ܸ �*1'�� 2�EDUUDPHQWR�p�

PDQWLGR�QR�QtYHO� OyJLFR�³�´�SRU�ͶͺͲ ݏߤ DWp�VHU�OLEHUDGR�QRYDPHQWH�SHOR�GLVSRVLWLYR�PHVWUH�

1HVWH�PRPHQWR�D�SRUWD�UHWRUQD�j�VLWXDomR�GH�³FROHWRU�DEHUWR´�H�R�EDUUDPHQWR�GH�GDGRV�SDVVD�

SDUD�R�QtYHO�OyJLFR�³�´ TXH�p�SURSRUFLRQDGR�SHOR�UHVLVWRU�GH�SRODUL]DomR�OLJDGR j�DOLPHQWDomR�

GH�൅ͷ ܸ� &DVR�H[LVWD�DOJXP�GLVSRVLWLYR�HVFUDYR�LQVWDODGR�QR�EDUUDPHQWR��R�SURWRFROR���:LUH

SUHYr�TXH�HVWH�GLVSRVLWLYR�VHMD�FDSD]�GH�HQYLDU�XP�SXOVR�GH�SUHVHQoD HQWUH�ͳͷ H�͸Ͳ ݏߤ DSyV�

GHWHFWDU�D�OLEHUDomR�GR�EDUUDPHQWR�SHOR�PHVWUH�DR�ILQDO GR�SXOVR�GH�5HVHW� 'XUDQWH�R�SXOVR�GH�

SUHVHQoD�R GLVSRVLWLYR�HVFUDYR�PDQWpP R�EDUUDPHQWR�GH�GDGRV HP�QtYHO� OyJLFR�³�´ SRU�XP�

SHUtRGR�GH�͸Ͳ D�ʹͶͲ ݏߤ DWp�OLEHUDU�R�PHVPR��2�PLFURFRQWURODGRU�IRL�FRQILJXUDGR�SDUD� OHU�D�
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WHQVmR�QD�SRUWD�*3,2�͹Ͳ ݏߤ DSyV�HQYLDU�R�SXOVR�GH�5HVHW��6H�QmR�IRU�GHWHFWDGR�QtYHO OyJLFR�³�´�

GXUDQWH�D�OHLWXUD R�PLFURFRQWURODGRU�DVVXPH�TXH�QHQKXP�GLVSRVLWLYR���:LUH HVWi�SUHVHQWH�QR�

EDUUDPHQWR� $� )LJXUD� �� DSUHVHQWD� R� GLDJUDPD� GH� WHPSR� SDUD� R� LQtFLR� GD� FRPXQLFDomR� QR�

SURWRFROR���:LUH H�D�)LJXUD��� D�URWLQD�GH�SURJUDPDomR�HP�/LQJXDJHP�& LPSOHPHQWDGD�

)LJXUD��� � 'LDJUDPD�GH�WHPSR�GD�URWLQD�GH�5HVHW�3UHVHQFH��2�SXOVR�GH�UHVHW GXUD ͶͺͲ ݏߤ H�R�GLVSRVLWLYR�PDVWHU�
YHULILFD�D�SUHVHQoD�GH�GLVSRVLWLYRV HVFUDYRV�QR�EDUUDPHQWR GH�GDGRV ͹Ͳ ݏߤ GHSRLV�

)LJXUD��� � &yGLJR�HP�/LQJXDJHP�&�SDUD�D�URWLQD�GH�5HVHW�3UHVHQFH�

$V�GHPDLV�URWLQDV VmR�FRQILJXUDGDV SDUD�LQWHUYDORV�GH�WHPSR VLPLODUHV��FRP ͸Ͳ ݏߤ

GH�GXUDomR�H�WHPSR�GH�HVSHUD�GH�ͳͲ ݏߤ HQWUH�D�WUDQVIHUrQFLD�GH�FDGD�ELW��$�GXUDomR�GR�SXOVR�

GHWHUPLQD�R�YDORU�OyJLFR�GR�ELW D�VHU�WUDQVIHULGR� 7RGDV�DV�URWLQDV

'XUDQWH�D�URWLQD�GH�HVFULWD SDUD XP�ELW ���R�GLVSRVLWLYR�PHVWUH�RFXSD�R�EDUUDPHQWR�

GH�GDGRV�H�PDQWpP�R�QtYHO�OyJLFR�³�´�SRU�͸ RJR�DSyV��R�EDUUDPHQWR�p�OLEHUDGR/��ݏߤ SDUD�UHWRUQDU�

j FRQGLomR� GH� QtYHO� OyJLFR ³�´�� SHUPDQHFHQGR� DVVLP SRU� ͷͶ ��ݏߤ 2� PLFURFRQWURODGRU� p�

FRQILJXUDGR�SDUD�DJXDUGDU�PDLV�ͳͲ ݏߤ DWp�LQLFLDU�D�SUy[LPD�URWLQD GH�WUDQVIHUrQFLD� $�)LJXUD�
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�� DSUHVHQWD� R� GLDJUDPD� GH� WHPSR� SDUD� D� URWLQD�:ULWH%LW� H� R� FyGLJR� LPSOHPHQWDGR� HP�

/LQJXDJHP�&�p�DSUHVHQWDGR�QD�)LJXUD����

)LJXUD��� � 'LDJUDPD�GH�WHPSR�SDUD�D�URWLQD�:ULWH%LW���2�GLVSRVLWLYR�PHVWUH�HQYLD�XP�SXOVR�GH�QtYHO�OyJLFR�����
SRU ͸ ݏߤ H�OLEHUD�R�EDUUDPHQWR HP�FRQGLomR�GH�QtYHO�OyJLFR�³�´�GXUDQWH�͸Ͷ ݏߤ DWp�D�SUy[LPD�WUDQVIHUrQFLD�GH�ELW�

)LJXUD��� � &yGLJR�HP�/LQJXDJHP�&�SDUD�D�URWLQD�:ULWH%LW��

3DUD�D�URWLQD�:ULWH%LW� R�GLVSRVLWLYR�PHVWUH�SUHFLVD�PDQWHU�R EDUUDPHQWR�HP QtYHO�

OyJLFR�³�´�GXUDQWH�WRGD�D�URWLQD��$SyV R�SHUtRGR�GH�͸Ͳ ݏߤ R�EDUUDPHQWR�GH�GDGRV�p�ILQDOPHQWH�

OLEHUDGR�� SHUPDQHFHQGR� HP� QtYHO� OyJLFR� ³�´� GXUDQWH� ͳͲ ݏߤ DQWHV� GH� LQLFLDU� XPD� QRYD�

WUDQVIHUrQFLD�GH�ELW��$�)LJXUD��� DSUHVHQWD�R�GLDJUDPD�GH�WHPSR�SDUD�D�URWLQD�:ULWH%LW� H�R�

FyGLJR�LPSOHPHQWDGR�HP�/LQJXDJHP�&�p�DSUHVHQWDGR�QD�)LJXUD����

)LJXUD��� � 'LDJUDPD�GH�WHPSR�SDUD�D�URWLQD :ULWH%LW���2�GLVSRVLWLYR�PHVWUH�HQYLD�XP�SXOVR�GH�QtYHO�OyJLFR�����
FRP�GXUDomR�GH�͸Ͳ �ݏߤ $SyV�OLEHUDU�R�EDUUDPHQWR�GH�GDGRV HP�FRQGLomR�GH�QtYHO�OyJLFR�³�´��DJXDUGD�ͳͲ ݏߤ DWp�D�
SUy[LPD�WUDQVIHUrQFLD�GH�ELW�
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)LJXUD��� � &yGLJR�HP�/LQJXDJHP�&�SDUD�D�URWLQD�:ULWH%LW��

$�~OWLPD�URWLQD�EiVLFD�LPSOHPHQWDGD VH�GHVWLQD�j�OHLWXUD�GRV�ELWV WUDQVIHULGRV�SHORV�

GLVSRVLWLYRV� HVFUDYRV�� $� VHTXrQFLD� GH� WUDQVIHUrQFLD� GH� FDGD� ELW p� LQLFLDGD VHPSUH� SHOR�

GLVSRVLWLYR PHVWUH�TXDQGR�HOH HQYLD�XP�SXOVR�GH�QtYHO� OyJLFR�³�´�SRU�͸ SyV�GHWHFWDU$��ݏߤ D�

OLEHUDomR�GR�EDUUDPHQWR�GH�GDGRV��R�GLVSRVLWLYR�HVFUDYR DJXDUGD�GH�ͳͷ D�͸Ͳ ݏߤ SDUD�EDL[DU

QRYDPHQWH R�QtYHO�OyJLFR�SDUD�³�´ VH�IRU�WUDQVIHULU�XP�ELW ���3DUD�D�WUDQVIHUrQFLD�GH�XP�ELW ���R�

GLVSRVLWLYR�HVFUDYR�VLPSOHVPHQWH GHL[D�R�EDUUDPHQWR�SHUPDQHFHU�HP�QtYHO� OyJLFR�³�´�DWp�R�

ILQDO�GD�URWLQD��$�OHLWXUD�GR�ELW WUDQVIHULGR�p�IHLWD�SHOR�GLVSRVLWLYR�PHVWUH�ͻ ݏߤ DSyV�WHU�OLEHUDGR

R�EDUUDPHQWR� $�)LJXUD��� DSUHVHQWD�R�GLDJUDPD�GH�WHPSR�SDUD�D�URWLQD�5HDG%LW GR�SURWRFROR�

��:LUH H�D�)LJXUD��� DSUHVHQWD�R�UHIHULGR�FyGLJR GH�SURJUDPDomR LPSOHPHQWDGR HP�/LQJXDJHP�

&�

)LJXUD��� � 'LDJUDPD�GH�WHPSR�SDUD�D�URWLQD�5HDG%LW��2�GLVSRVLWLYR�PHVWUH�HQYLD�XP�SXOVR�GH�QtYHO�OyJLFR�����
FRP�GXUDomR�GH�͸ SyV�OLEHUDU�R�EDUUDPHQWR�GH�GDGRV�HP�FRQGLomR�GH�QtYHO�OyJLFR�³�´��DJXDUGD�ͻ$��ݏߤ ݏߤ SDUD�
ID]HU�D�OHLWXUD GR�ELW H PDLV�ͷͷ ݏߤ DWp�D�SUy[LPD�WUDQVIHUrQFLD�GH�ELW� 3DUD�WUDQVIHULU�XP�ELW ���R�GLVSRVLWLYR�HVFUDYR�
UHWRUQD� R� QtYHO� OyJLFR� SDUD� ³�´� DSyV� GHWHFWDU� D� OLEUDomR� GR� EDUUDPHQWR� 2� PLFURFRQWURODGRU� DVVXPH TXH� IRL�
WUDQVIHULGR�XP�ELW ��VH�GHWHFWDU�TXH�R�EDUUDPHQWR�SHUPDQHFHX�LQDOWHUDGR�
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)LJXUD��� � &yGLJR�HP�/LQJXDJHP�&�SDUD�D�URWLQD�5HDG%LW�

������� 5RWLQDV�SDUD 7UDQVIHUrQFLD�GH�%\WH

$V� URWLQDV SDUD� WUDQVIHUrQFLD� GH� E\WH IRUDP� LPSOHPHQWDGDV� SDUD� R� HQYLR� GH�

FRPDQGRV�GHVWLQDGRV�D�H[HFXomR�GH�IXQo}HV FRPXQV�DR�SURWRFROR���:LUH H�IXQo}HV�HVSHFtILFDV�

GH� XP�GHWHUPLQDGR�GLVSRVLWLYR� TXH� VH� FRPXQLFD� SRU� HVWH� SURWRFROR�� 2�SURWRFROR� SHUPLWH� D�

WUDQVIHUrQFLD�FRQWtQXD GH�GLYHUVRV�E\WHV��&DGD�E\WH p�WUDQVIHULGR DR�FKDPDU�VHJXLGDPHQWH�DV�

URWLQDV GH�WUDQVIHUrQFLD�GH�ELWV��$�)LJXUD��� DSUHVHQWD�R�IOX[RJUDPD SDUD�R�HQYLR�GH���E\WH H�D�

)LJXUD��� R�UHIHULGR�FyGLJR�GH�SURJUDPDomR�LPSOHPHQWDGR�HP�/LQJXDJHP�&�

&DGD�XP�GRV���ELWV��XP�D�XP��VmR�VHSDUDGRV�H�XPD�URWLQD�YHULILFD�VH�R�VHX�YDORU�p�

³�´�RX�³�´��(P�VHJXLGD�H[HFXWD�D�URWLQD�EiVLFD�SDUD�HVFUHYHU�XP�ELW��2�SURFHGLPHQWR�VH�UHSHWH�

DWp�R�~OWLPR�ELW��'D�PHVPD�IRUPD��IRL�QHFHVViULR�LPSOHPHQWDU�XPD�URWLQD�SDUD�OHU�XP�~QLFR�

E\WH�� 2� SURWRFROR� ��:LUH SHUPLWH� D� OHLWXUD� GH� YiULRV� E\WHV VHJXLGRV�� (VWH� SURFHGLPHQWR� p�

UHDOL]DGR��SRU�H[HPSOR��TXDQGR�GHVHMDPRV�OHU�WRGD�D�PHPyULD�YROiWLO�GR WHUP{PHWUR�'6��E����

$�PHPyULD�YROiWLO�p�FRPSRVWD�SRU���UHJLVWUDGRUHV�GH���E\WH GH�WDPDQKR�FDGD�XP��2V����ELWV GD�

PHPyULD�SRGHP�VHU� UHFHELGRV�DR�H[HFXWDU�D URWLQD�5HDG%\WH ��YH]HV� VHJXLGDV��(�SDUD�FDGD�

UHJLVWUDGRU�GH���E\WH D�URWLQD�5HDG%LW p�UHSHWLGD���YH]HV��$�)LJXUD��� DSUHVHQWD�R�IOX[RJUDPD�

SDUD�D�OHLWXUD�GH�FDGD�E\WH H�D�)LJXUD��� R�FyGLJR�GH�SURJUDPDomR�LPSOHPHQWDGR�QD�/LQJXDJHP�

&�
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)LJXUD��� � )OX[RJUDPD�GD�URWLQD�SDUD�HQYLDU�XP�E\WH SHOR�SURWRFROR���:LUH��$�URWLQD SDUD�HVFUHYHU�XP�E\WH �E��
FKDPD D�IXQomR�SDUD�HVFUHYHU�XP�ELW �D��D�FDGD�ELW�

)LJXUD��� � &yGLJR�HP�/LQJXDJHP�&�SDUD�D�URWLQD�:ULWH%\WH�
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)LJXUD��� � )OX[RJUDPD�GD�URWLQD�SDUD�UHFHEHU�XP�E\WH SHOR�SURWRFROR���:LUH��$�URWLQD�SDUD�OHU XP�E\WH �E��
FKDPD�D�IXQomR�SDUD�OHU XP�ELW �D��D�FDGD�ELW�

)LJXUD��� � &yGLJR�HP�/LQJXDJHP�&�SDUD�D�URWLQD�5HDG%\WH�
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����� 6LVWHPD 6XSHUYLVyULR

2�VLVWHPD�VXSHUYLVyULR�IRL�SURJUDPDGR�SDUD�VHU�RSHUDGR�D�SDUWLU�GD�HVWDomR�HP�WHUUD��

1D� FRQILJXUDomR� DWXDO�� HOH� p� FDSD]� GH� LQWHUDJLU� FRP�R� VLVWHPD� FRVWHLUR� HQYLDQGR� FRPDQGRV�

GHVWLQDGRV�DRV�VHQVRUHV�H� UHFHEHU�DV� UHVSHFWLYDV� OHLWXUDV�HP�WHPSR�UHDO��2V�GDGRV�UHFHELGRV�

SRGHP�VHU�YLVXDOL]DGRV�HP�JUiILFRV�H�VmR�JUDYDGRV�HP�DUTXLYRV�GH�WH[WR��

2�SURJUDPD�GR�VLVWHPD�VXSHUYLVyULR�IRL�GHVHQYROYLGR�WRWDOPHQWH�HP�/DE9,(:��2�

/DE9,(:�p�XP�DPELHQWH�GH�GHVHQYROYLPHQWR�FULDGR�SHOD�HPSUHVD�1DWLRQDO�,QVWUXPHQWV SDUD�

SRVVLELOLWDU� R� GHVHQYROYLPHQWR� UiSLGR� GH� VLVWHPDV� YROWDGRV� SULQFLSDOPHQWH� SDUD� DV� iUHDV� GH�

PHGLomR� H� DXWRPDomR�� 1R�/DE9LHZ�� D� SURJUDPDomR� GH� XP� VLVWHPD� p� IHLWD� DWUDYpV� GH� XPD�

OLQJXDJHP�JUiILFD�TXH�XWLOL]D�tFRQHV�SDUD�UHSUHVHQWDU�IXQo}HV�H�ILRV�SDUD�GHWHUPLQDU�R�IOX[R�GRV�

GDGRV�� (P� FRQWUDVWH� jV� OLQJXDJHQV� GH� SURJUDPDomR� EDVHDGDV� HP� WH[WR�� FRPR� R� FDVR� GD�

SURJUDPDomR�GR�ILUPZDUH�GR�VLVWHPD�HPEDUFDGR��HP�TXH�LQVWUXo}HV�GHWHUPLQDP�D�H[HFXomR�GR�

SURJUDPD��R�/DE9,(:�XWLOL]D�SURJUDPDomR�EDVHDGD�HP�IOX[R�GH�GDGRV��RQGH�HVWH�IOX[R�p�TXH�

GHWHUPLQD�D�H[HFXomR�

2V�SURJUDPDV�HP�/DE9,(:�VmR�FRQVWUXtGRV�DWUDYpV�GH�GXDV�LQWHUIDFHV��2�3DLQHO�

)URQWDO�H�R�'LDJUDPD�GH�%ORFRV��1DV�)LJXUD��� H�)LJXUD��� p�SRVVtYHO�GHVWDFDU�DV�SULQFLSDLV�

URWLQDV�QHFHVViULDV�DR�IXQFLRQDPHQWR�GR�VLVWHPD��D�LQWHUIDFH�VHULDO�H�SURFHVVR�GH�JUDYDomR�GDV�

PHGLGDV�HP�DUTXLYR�GH�WH[WR��(VVHV�FyGLJRV�VmR�DGLFLRQDGRV�DR�'LDJUDPD�GH�%ORFRV�XWLOL]DQGR�

UHSUHVHQWDo}HV�JUiILFDV�GDV�IXQo}HV�QHFHVViULDV�SDUD�R�FRQWUROH�GH�REMHWRV�GR�SDLQHO� IURQWDO��

UHVXOWDQGR�HP�XP�LQVWUXPHQWR�YLUWXDO��

)LJXUD��� � 'LDJUDPD�GH�EORFRV�GR�VLVWHPD�VXSHUYLVyULR�GHVWDFDQGR�R IOX[R�GH�GDGRV�SDUD�FRPXQLFDomR VHULDO�
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1D�)LJXUD��� p�SRVVtYHO�REVHUYDU�RV�EORFRV�GD�LQWHUIDFH�GH�FRPXQLFDomR�VHULDO��R�

SULPHLUR�EORFR��FKDPDGR�GH�9,6$�&RQILJXUH�6HULDO�3RUW� LQLFLD�D�FRQILJXUDomR�GD� LQWHUIDFH�

VHULDO�FRPR�Q~PHUR�GD�SRUWD�H�WD[D�GH�WUDQVPLVVmR��2�EORFR����9,6$�&OHDU��OLPSD�RV� EXIIHUV

GH�HQWUDGD�H�VDtGD��(P�VHJXLGD�R�EORFR����9,6$�:ULWH��HQYLD�RV�GDGRV�TXH�HVWLYHUHP�HVFULWRV�

QR�EXIIHU GH�VDtGD�H�R�EORFR ���9,6$�5HDG��FDUUHJD�RV�GDGRV�TXH�FKHJDUHP�QR�EXIIHU�GH�HQWUDGD��

1R�ILQDO�GR�ORRSLQJ SULQFLSDO�GR�SURJUDPD�D�SRUWD�GH�FRPXQLFDomR�VHULDO�p�IHFKDGD�SRU�PHLR�

GR�EORFR����9,6$�&ORVH��HQFHUUDQGR�D�VHVVmR�GH�FRPXQLFDomR��$�)LJXUD��� GHVWDFD�R�IOX[R�GH�

GDGRV�SDUD�R�UHJLVWUR�GDV�PHGLGDV�HP�DUTXLYR�GH�WH[WR��2 EORFR����)LOH�'LDORJ� FDUUHJD�XPD�

MDQHOD� SDUD� R� XVXiULR� HVFROKHU� R� QRPH� H� R ORFDO� RQGH� R� DUTXLYR� VHUi� JUDYDGR�� 2� EORFR� ��

�2SHQ�&UHDWH�5HSODFH�)LOH��p�UHVSRQViYHO�SRU�DEULU�R�DUTXLYR��FDVR�HOH�H[LVWD��RX�FULDU�XP��2�

EORFR� �� �6HW� )LOH� 3RVLWLRQ�� IRL� FRQILJXUDGR� SDUD� GLUHFLRQDU� D� JUDYDomR� VHPSUH� QR� ILQDO� GR�

DUTXLYR��HYLWDQGR�TXH�DOJXPD�LQIRUPDomR�VHMD�SHUGLGD��1R�EORFR����:ULWH�WR�7H[W�)LOH��p�TXH�

UHDOPHQWH�R�QRYR�GDGR�p�HVFULWR�H�JUDYDGR�QR�DUTXLYR�H��WDPEpP�QR�ILQDO�GR�ORRSLQJ SULQFLSDO�

GR�SURJUDPD��R�EORFR����&ORVH�)LOH��IHFKD�R DUTXLYR�H�HQFHUUD�R�UHJLVWUR�GRV�GDGRV�

)LJXUD��� � 'LDJUDPD�GH�EORFRV�GR�VLVWHPD�VXSHUYLVyULR�GHVWDFDQGR�R�IOX[R�GH�GDGRV�SDUD�JUDYDomR�GDV�PHGLGDV�

1R�3DLQHO�)URQWDO�IRL�FRQVWUXtGD�XPD�LQWHUIDFH�GH�XVXiULR�XWLOL]DQGR�REMHWRV�FRPR�

ERW}HV��JUiILFRV�H�FDPSRV�GH�WH[WR��(VVHV�REMHWRV�VmR�XWLOL]DGRV�SDUD�FRQILJXUDomR�GR�VLVWHPD��

HQYLR� GH� FRPDQGRV� H� UHFHELPHQWR� GH� LQIRUPDo}HV� GR� VLVWHPD� UHPRWR�� 2V� JUiILFRV� GH�

WHPSHUDWXUD� H� QtYHO� GR� PDU� IRUDP� VHSDUDGRV� HP� GXDV� DEDV� GLIHUHQWHV�� 1D� )LJXUD� �� p�

DSUHVHQWDGD� DED� GH� WHPSHUDWXUD� RQGH� p� SRVVtYHO� YLVXDOL]DU� HP� WHPSR� UHDO� D� HYROXomR� GD�



��� &$5$&7(5,=$d­2�'26�7(50Ð0(7526�',*,7$,6 ��

WHPSHUDWXUD� DPELHQWH� H� D� IRUPDomR� GRV� JUDGLHQWHV� WpUPLFRV� QD� FROXQD� G¶iJXD��$� DED� SDUD�

PRQLWRUDPHQWR�GD�YDULDomR�UHODWLYD�GR�PDU�p�DSUHVHQWDGD�QD�)LJXUD�����$OpP�GRV�GDGRV�EUXWRV�

WDPEpP�p�SRVVtYHO�FRQILJXUDU�XP�WDPDQKR�GH�LQWHUYDOR�SDUD�YLVXDOL]DomR�GD�PpGLD�PyYHO�

)LJXUD��� � 3DLQHO�IURQWDO�GR�VLVWHPD�VXSHUYLVyULR�SDUD�PRQLWRUDPHQWR�GD�WHPSHUDWXUD�

)LJXUD��� � 3DLQHO�IURQWDO�GR�VLVWHPD�VXSHUYLVyULR�SDUD�PRQLWRUDPHQWR�GR�QtYHO�UHODWLYR�GR�PDU�

��� &$5$&7(5,=$d­2 '26�7(50Ð0(7526�',*,7$,6

2�YDORU�YHUGDGHLUR�GD�WHPSHUDWXUD�GR�PDU�HP�XP�GHWHUPLQDGR�LQVWDQWH�p�XP�YDORU�

GH� JUDQGH]D� FRPSDWtYHO� FRP� D� GHILQLomR� GHVWD� SURSULHGDGH� ItVLFD� TXH�� SRU� GHILQLomR�� p�
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LPSRVVtYHO� GH� VHU� FRQKHFLGR� �,10(752�� ������� $� VXD� PHOKRU� HVWLPDWLYD� p� DFRUGDGD�

LQWHUQDFLRQDOPHQWH�SRU�XP�YDORU�UHIHUHQFLDGR�j�(VFDOD�,QWHUQDFLRQDO�GH�7HPSHUDWXUD�GH������

�,76������DVVRFLDGR�j�XPD�LQFHUWH]D�GH�PHGLomR�FRQYHQLHQWHPHQWH�SHTXHQD��'HVWD� IRUPD��D�

TXDOLGDGH�GR�UHVXOWDGR�ܶ SDUD�D�PHGLGD�GH�WHPSHUDWXUD�SRGH�VHU�PDLV�EHP�DYDOLDGD�TXDQGR�D�

HVWLPDWLYDݐ� GR�UHVXOWDGR��WHP�R�VHX�YDORU�FHQWUDGR�HP�XPD�IDL[D�GH�GLVSHUVmR�ܷ FRQKHFLGD��

TXH� FRQWHQKD� R� YDORU� GH� UHIHUrQFLD� � ோܸሻ GR�PHQVXUDQGR�� 3DUD� DVVHJXUDU� D� RFRUUrQFLD� GHVWD�

FRQGLomR�p�SUHFLVR�OHYDQWDU�WRGRV�RV�IDWRUHV�TXH�SRVVDP�VHU�FRUULJLGRV�H�HVWLPDU�R�HIHLWR�GRV�

HUURV� GHVFRQKHFLGRV� H� GRV� HUURV� DOHDWyULRV�� 2� HVWXGR� GHVWHV� IDWRUHV� SRGH� VHU� UHDOL]DGR� HP�

EDQFDGD�SRU�PHLR�GH�HQVDLRV�GH�FDOLEUDomR�GRV�VLVWHPD�GH�PHGLGDV�XWLOL]DGR�

2�UHVXOWDGR�GD�PHGLomR�GH�XP�WHUP{PHWUR�GHYLGDPHQWH�FDOLEUDGR�p�H[SUHVVR�SRU��

ଽ଴ȀԨݐ ൌ ௜௡ௗݐ ൅ ᇣᇧᇤᇧᇥܥ
௧

േ ܷ �����

RQGHݐ�௜௡ௗ UHSUHVHQWD�D�PpGLD�GDV�LQGLFDo}HV�GR�WHUP{PHWUR Hܥ� UHSUHVHQWD�R�IDWRU�GH�FRUUHomR�

DSOLFDGR�SDUD�REWHQomR�GR�YDORU�GHݐ���'HVWD�IRUPD��D�HVWLPDWLYDݐ� GH�XP�YDORU�GH�WHPSHUDWXUD�

UHIHUHQFLDGR� j� ,76���� p� UHVXOWDGR GD� FRUUHomR� GR� HIHLWR� GRV� HUURV� VLVWHPiWLFRV� FRQKHFLGRV

DSOLFDGD� D� XP� YDORU� PpGLR� GDV� PHGLGDV� UHDOL]DGDV� SHOR� VHQVRU� $� IDL[D� GH� GLVSHUVmR� ܷ

UHSUHVHQWD� D� FRQWULEXLomR� GDV� IRQWHV� GH� LQFHUWH]DV�� (VWDV� LQFHUWH]DV� VmR� RULXQGDV� WDQWR� GD

FRUUHomR� GRV� HUURV� VLVWHPiWLFRV� FRQKHFLGRV FRPR� WDPEpP GR� HIHLWR� GRV� HUURV� VLVWHPiWLFRV�

GHVFRQKHFLGRV� H� GRV� HUURV� DOHDWyULRV� UHPDQHVFHQWHV� DSyV� D� DSOLFDomR� GH��2ܥ��YDORU� GH�ܷ p�

GHQRPLQDGR� WHFQLFDPHQWH� SHOR� 9RFDEXOiULR� ,QWHUQDFLRQDO� GH� 7HUPRV� GH� 0HWURORJLD� /HJDO�

�9,0���,10(752������� FRPR�LQFHUWH]D�GH�PHGLomR�

'XUDQWH� R� SURFHVVR� GH� FDOLEUDomR�� VmR� OHYDQWDGDV� DV� SRVVtYHLV� IRQWHV� GH� HUUR� H�

UHDOL]DGDV�PHGLGDV�UHSHWLGDV�SDUD�WHQWDU�GHVFUHYHU�TXDOLWDWLYDPHQWH�D�YHUDFLGDGH�H�D�SUHFLVmR��

(VWHV�WHUPRV�VmR�XWLOL]DGRV�SDUD�GHVFUHYHU�XPD�FDUDFWHUtVWLFD�GH�GHVHPSHQKR�GR�LQVWUXPHQWR�

GHQRPLQDGD�GH H[DWLGmR��$�)LJXUD��� UHSUHVHQWD�GH�IRUPD�HVTXHPiWLFD�D�FRUUHVSRQGrQFLD HQWUH�

HVVHV�WHUPRV XWLOL]DGRV�SDUD�GHVFUHYHU�D�PHWRGRORJLD�GH�FDOLEUDomR�H�HVWLPDWLYD�GH�LQFHUWH]D��$�

YHUDFLGDGH�p�TXDQWLILFDGD�SHOR�YDORU�GD�WHQGrQFLD�H�D�SUHFLVmR�SHOR�GHVYLR�SDGUmR��$�WHQGrQFLD�

p�H[SUHVVD�SHOD�GLIHUHQoD�HQWUH�D�PpGLD�GRV�YDORUHV�LQGLFDGRV�SHOR�LQVWUXPHQWR�H�R�YDORU�GH�

UHIHUrQFLD��(OD�UHSUHVHQWD�DV�FRPSRQHQWHV�GH�LQFHUWH]D�TXH�SHUPDQHFHP�FRQVWDQWHV�RX�YDULDP�

GH�PDQHLUD� SUHYLVtYHO HQTXDQWR� R GHVYLR� SDGUmR� UHSUHVHQWD� DV� FRPSRQHQWHV� TXH� YDULDP� GH�

PDQHLUD�LPSUHYLVtYHO�
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)LJXUD��� ± 5HSUHVHQWDomR�HVTXHPiWLFD�GD�LQWHUDomR�HQWUH�DV�WHUPLQRORJLDV�UHFRPHQGDV�SHOR�9,0�SDUD�GHVFULomR�
GRV�SURFHVVRV�GH�HVWLPDWLYD GD�LQFHUWH]D�GH�PHGLomR��$GDSWDGR�GH��0(1',772��3$75,$5&$��0$*186621��
������

2�HVWXGR�GHVWHV�HIHLWRV�IRL�UHDOL]DGR�SRU�PHLR�GH�XP�SURFHVVR�GH�FDOLEUDomR�GRV�

WHUP{PHWURV� GLJLWDLV�� $� FDOLEUDomR� IRL� UHDOL]DGD� FRP� DX[tOLR� GH� XP� DUUDQMR� H[SHULPHQWDO

PRQWDGR�SDUWLU�GH�HTXLSDPHQWRV�GLVSRQtYHLV�QR�/,0 H�GH�URWLQDV�GH�SURJUDPDomR�GHVHQYROYLGDV�

SDUD�DXWRPDWL]DU�R�SURFHVVR���$�PHWRGRORJLD�HVFROKLGD�EXVFRX�DWHQGHU D�PDLRULD GRV�UHTXLVLWRV�

H[LJLGRV�SHOD�1RUPD�%UDVLOHLUD�1%5 �������$%17������� FULDGD�SHOD�$VVRFLDomR�%UDVLOHLUD�

GH� 1RUPDV� 7pFQLFDV� �$%17��� $� 1%5 ������ HVSHFLILFD� R� PpWRGR� GH� FDOLEUDomR� SDUD� XP�

LQGLFDGRU�GH� WHPSHUDWXUD� FRP�VHQVRU��SRU� FRPSDUDomR� FRP� LQVWUXPHQWR�SDGUmR� UDVWUHiYHO� j�

,76�����'H�DFRUGR�FRP�R�PpWRGR��DPERV�RV�LQVWUXPHQWRV�GHYHP�VHU�VXEPHWLGRV�D�XP�PHLR�

WpUPLFR� FRP� WHPSHUDWXUD� FRQWURODGD�� RQGH� VmR� WRPDGDV� ܰ PHGLo}HV� FRQVHFXWLYDV� H�

LQGHSHQGHQWHV�SDUD�FDGD�WHPSHUDWXUD ଽ଴��$�WHPSHUDWXUD�GR�PHLRݐ WpUPLFR�p�YDULDGD�GHQWUR�GD�

IDL[D� GH� LQWHUHVVH� H� QD� TXDQWLGDGH� GH� SRQWRV� GHVHMDGRV�� 2V� YDORUHV� GRV� LQVWUXPHQWRV� VmR�

FRPSDUDGRV� HP� FDGD� SRQWR� SDUD� D� GHWHUPLQDomR� GD� FXUYD� GH� FDOLEUDomR� H� D� DYDOLDomR� GDV�

FRPSRQHQWHV�GH�LQFHUWH]D�HQYROYLGDV�QR�SURFHVVR�GH�PHGLomR��

$R�ILQDO�GR�SURFHGLPHQWR�D�LQFHUWH]D�HVWLPDGD�GR�DMXVWH�p�FRPELQDGD�FRP�DV�IRQWHV�

GH�LQFHUWH]D�OHYDQWDGDV�SDUD�DYDOLDomR�GD�LQFHUWH]D�WRWDO�GR�WHUP{PHWUR�HP�FDGD�WHPSHUDWXUD�

GH� UHIHUrQFLD�� $� TXDOLGDGH� GR� UHVXOWDGR� GD� FDOLEUDomR� WDPEpP� GHSHQGH� GDV� FRQGLo}HV� GH�

HVWDELOLGDGH�GR�HTXLOtEULR�WpUPLFR�HQWUH�RV�WHUP{PHWURV��3DUD�HVWLPDU�D�LQFHUWH]D�DVVRFLDGD�DR�

HTXLOtEULR�WpUPLFR�H�R�WHPSR�QHFHVViULR�SDUD�DWLQJL�OR�IRUDP�OHYDQWDGRV�RV�WHPSRV�GH�UHVSRVWD�

GH�FDGD�WHUP{PHWUR�H�DYDOLDGD D�HVWDELOLGDGH�GR�EDQKR�WpUPLFR�

$�HVWLPDWLYD�GD�LQFHUWH]D�p��SRUWDQWR��R�LQGLFDGRU�GH�TXDOLGDGH�GD�PHGLomR�PDLV�
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UREXVWR��(OD�VH�SURS}H�D�FRQVLGHUDU�WRGDV�DV�SRWHQFLDLV�IRQWHV�VLJQLILFDWLYDV�GH�HUUR��LQFOXLQGR�

D�FRQWULEXLomR�GH�HIHLWRV�TXH�VHULDP�GLItFHLV�GH�VHU�TXDQWLILFDGRV�HP�H[SHULPHQWRV�GH�PHGLomR�

GLUHWD��2/,9(,5$���������2�SURFHGLPHQWR�SDUD�DYDOLDomR�GDV�LQFHUWH]DV�VHJXLX�DV�RULHQWDo}HV�

FRQWLGDV�QR�*XLD�SDUD�([SUHVVmR�GH�,QFHUWH]D�GH�0HGLomR���,10(752���������FRQKHFLGR�QD

OLWHUDWXUD�FRPR�PpWRGR�*80��*XLGH�WR� WKH�([SUHVLVLRQ�RI�8QFHUWDLQW\�LQ�0HDVXUHPHQW �RX��

PpWRGR� FOiVVLFR� �*21d$/9(6�� 5(48,­2�� .$/,'�� ������� 2� PpWRGR� *80� XWLOL]D� D�

H[SDQVmR�HP�VpULH�GH�7D\ORU�WUXQFDGD�QR�WHUPR�GH�SULPHLUD�RUGHP�GD�IXQomR�GH�PHGLomR�SDUD�

H[SUHVVDU� D� PHOKRU� HVWLPDWLYD� GR� PHQVXUDQGR� H� VXD� UHVSHFWLYD� LQFHUWH]D� SDGUmR�� (VWD�

DERUGDJHP� p� EDVHDGD� QD� SURSDJDomR� GH� YDULkQFLDV� H� FRYDULkQFLDV�� FRQKHFLGD� FRPR� OHL� GH�

SURSDJDomR�GH�LQFHUWH]DV �/38�� /DZ�RI�3URSDJDWLRQ�RI�8QFHUWDLQW\���$V�FRQWULEXLo}HV�GH�FDGD�

IRQWH�GH�LQFHUWH]Dݔ�௜ሺ݅ ൌ ͳǡ ʹǡ ǥ ǡ ݊ሻ SDUD�XP�PHQVXUDQGR�VmR�UHODFLRQDGDV�HP XP PRGHOR�GH�

PHGLomR�QD�IRUPD�GH�

ݕ ൌ ݂ሺݔଵǡ ଶǡݔ ǥ ǡ ௡ሻݔ �����

$SyV�FDGD�IRQWH�GH�LQFHUWH]D�VHU�HVWLPDGD�R�PpWRGR�LQGLFD�TXH�DV�PHVPDV�GHYDP�

VHU�SURSDJDGDV�SDUD�XPD�LQFHUWH]D�SDGUmR�FRPELQDGDݑ�௖ሺݕሻ��HVWLPDGD�D�SDUWLU�GH�

௖ݑ
ଶሺݕሻ ൌ ෍෍

߲݂

௜ݔ߲

߲݂

௝ݔ
௜ǡݔ൫ݒ݋ܿ ǡ൯ݔ ൌ

௡

௝ୀଵ

௡ିଵ

௜ୀଵ

෍൬
߲݂

௜ݔ߲
൰
ଶ

௜ሻݔଶሺݑ

௡
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ଵ͑ ௧௘௥௠௢

൅ ʹ෍ ෍
߲݂

௜ݔ߲

߲݂

௝ݔ
௜ǡݔ൫ݒ݋ܿ ǡ൯ݔ

௡

௝ୀ௜ାଵ

௡ିଵ

௜ୀଵᇣᇧᇧᇧᇧᇧᇧᇧᇧᇤᇧᇧᇧᇧᇧᇧᇧᇧᇥ
ଶ͑ ௧௘௥௠௢

�����

RQGH��

SDUD�YDULiYHLV�FRUUHODFLRQDGDV��R����WHUPR�GD�HTXDomR�p�GLIHUHQWH�GH�]HUR�H�ܿݒ݋൫ݔ௜ǡ ǡ൯ݔ ൌ

௝ǡݔ൫ݒ݋ܿ ௜൯ݔ p�D�FRYDULkQFLD�HVWLPDGD�DVVRFLDGD�FRPݔ�௜ Hݔ�௝��H

డ௙

డ௫೔
��
డ௙

௫ೕ
VmR�RV�FRHILFLHQWHV�GH�VHQVLELOLGDGH�GR�PHQVXUDQGR�UHODFLRQDGRV�D�FDGD�JUDQGH]D�

GH�HQWUDGD�

2�SURFHGLPHQWR�FRPSOHWR�SDUD�D�HVWLPDWLYD�GDV�LQFHUWH]DV�SRGH�HQWmR�VHU�UHVXPLGR

SRU�PHLR�GRV�VHJXLQWHV�SDVVRV�SULQFLSDLV�

x 'HWHUPLQDomR�GD�FXUYD�GH�FRUUHomR�

x ,GHQWLILFDomR�GDV�FRPSRQHQWHV�GH�LQFHUWH]D�
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x (VWLPDWLYD�GD�LQFHUWH]D�SDGUmR�GH�FDGD�FRPSRQHQWH�

x &iOFXOR�GRV�FRHILFLHQWHV�GH�VHQVLELOLGDGH�

x $YDOLDomR�GD�H[LVWrQFLD�GH�FRUUHODomR�HQWUH�DV�FRPSRQHQWHV�

x (VWLPDWLYD�D�LQFHUWH]D�FRPELQDGD�

x 'HWHUPLQDomR�GR�IDWRU�GH�DEUDQJrQFLD��H

x (VWLPDWLYD�GD�LQFHUWH]D�H[SDQGLGD�

(VWH�PpWRGR�FOiVVLFR�p�VXILFLHQWH�SDUD�FDUDFWHUL]DU�D� LQFHUWH]D�SDGUmR�HP�PXLWRV�

FDVRV� SUiWLFRV�� LQFOXVLYH� HP� PRGHORV� GH� PHGLomR� IUDFDPHQWH� QmR� OLQHDUHV� �0$57,16��

5(48,­2��.$/,'��������

����� 0pWRGRV GH�$YDOLDomR

$V�LQFHUWH]DV�GH�PHGLomR�IRUDP�HVWLPDGDV�GH DFRUGR�FRP�RV�PpWRGRV�GH�DYDOLDomR�

GR�7LSR�$�H�GR�7LSR�% H�D�GHVFULomR�GRV�FiOFXORV�IRL�UHDOL]DGD�FRQIRUPH�DV�RULHQWDo}HV�FRQWLGDV�

HP��$%17���������3DUD�D�DYDOLDomR�GR�7LSR�$�GD�LQFHUWH]D�SDGUmR��XPD�VpULH�GH�REVHUYDo}HV�

IRUDP� UHDOL]DGDV� SDUD� GHWHUPLQDU� R� GHVYLR� SDGUmR� H[SHULPHQWDO GD� PpGLD�� 2� VHX� YDORU� IRL

FDOFXODGR�SHOD�SDUWH�SRVLWLYD GD�UDL]�TXDGUDGD�GD�YDULkQFLD�H[SHULPHQWDO�GD�PpGLD��GHILQLGD�SRU�

ҧሻݔଶሺݏ ൌ
ሻݔଶሺݏ

݊

�����

RQGHݏ��ଶሺݔሻ p� D� YDULkQFLD� H[SHULPHQWDO� GRV� YDORUHV� GHݔ�௜ሺ݅ ൌ ͳǡ ʹǡ ǥ ǡ ݊ሻ GH�݊ REVHUYDo}HV��

FDOFXODGD�SRU�

ሻݔଶሺݏ ൌ
ͳ

݊ െ ͳ
෍ሺݔ௜ െ ҧሻଶݔ
௡

௜ୀଵ

�����

Hݔ�ҧ p�D�PpGLD�GRV�YDORUHV�LQGLYLGXDLV�REVHUYDGRV��H[SUHVVD�SRU�

ҧݔ ൌ
ͳ

݊
෍ݔ௜

௡

௜ୀଵ

�����

2�GHVYLR�SDGUmR�H[SHULPHQWDO�GD�PpGLD��GDGR�SHOD�HTXDomR��������p�XPD�HVWLPDWLYD�
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YiOLGD�SDUD�PHGLGDV� UHSHWLGDV�TXH�DSUHVHQWHP�FDUDFWHUtVWLFDV�GH�XPD�GLVWULEXLomR�QRUPDO�GH�

SUREDELOLGDGH��1HVWHV�FDVRV��D�LQFHUWH]D�SDGUmR�DVVLP�HVWLPDGD�GHVFUHYH�XPD�GLVWULEXLomR�GRV�

UHVXOWDGRV�TXH�FREUHP�DSUR[LPDGDPHQWH�͸ͺΨ GRV�GDGRV� HQWUHݔ�ҧ േ ͳݏ H�ͻͷΨ HQWUHݔ�ҧ േ ݏʹ

�)LJXUD���D���3DUD� DYDOLDomR�GR�7LSR�%�GD� LQFHUWH]D�SDGUmR��RQGH�QmR�p�SRVVtYHO� ID]HU�XPD�

DQiOLVH�HVWDWtVWLFD�GH�XPD�VpULH�GH�REVHUYDo}HV��DGPLWH�VH�TXH�VRPHQWH�p�FRQKHFLGR�XP�~QLFR�

YDORU�SDUD�HVWLPDU�D�JUDQGH]D��(VWH�YDORU�GHWHUPLQD�RV�OLPLWHV�VXSHULRU�H�LQIHULRU� FHQWUDGRV HP�

XP�SRQWR�PpGLR GHILQLGR�SRU�

ҧݔ ൌ
ͳ

ʹ
ሺܽା െ ܽିሻ

�����

1HVWH�FDVR�RV�UHVXOWDGRV�REHGHFHP�D�XPD�GLVWULEXLomR�GH�SUREDELOLGDGH�XQLIRUPH

RQGH�XP PHVPR�YDORU�GH�SUREDELOLGDGH�p�DWULEXtGR�SDUD������GDV�DPRVWUDV�HQWUH�HVVHV�OLPLWHV�

$ LQFHUWH]D�SDGUmR�p�REWLGD�SHOR�YDORU�SRVLWLYR�GD�UDL]�TXDGUDGD�GD�YDULkQFLD�GHVWD�GLVWULEXLomR��

GDGD�SRU�

ሻݔଶሺݑ ൌ
ͳ

ͳʹ
ሺܽା െ ܽିሻ

ଶ ������

H�R�VHX�YDORU�FREUH�DSUR[LPDGDPHQWH ͷͺΨ GRV�GDGRV�SDUDݔ�ҧ േ ሻݔሺݑ �)LJXUD���E��

)LJXUD��� ± )XQo}HV�GH�GLVWULEXLomR�GH�SUREDELOLGDGH��1D�GLVWULEXLomR�QRUPDO��D��D�LQFHUWH]Dݑ�ሺݔሻ p�LJXDO�DR GHVYLR�
SDGUmRݏ�ሺݔሻ H�D�iUHD�GHݔ�ത േ ͳݏ FREUH�����GRV�GDGRV��1D�GLVWULEXLomR�UHWDQJXODU��E��D�LQFHUWH]Dݑ�ሺݔሻ H�p�LJXDO�D�

൫ͳ ξ͵Τ ൯ܽ H�D�iUHD�GHݔ�ത േ ሻݔሺݑ FREUH���� GRV�GDGRV��$GDSWDGR�GH��0(<(5��������

8PD�YH]�FDOFXODGDV�DV�LQFHUWH]DV��R UHVXOWDGR�GD�PHGLomR�GHYH�VHU�LQIRUPDGR�FRPR�

XP� LQWHUYDOR�GH�DEUDQJrQFLD��RX�VHMD��XP� LQWHUYDOR�RQGH�R�YDORU�YHUGDGHLUR�GR�PHQVXUDQGR�

SRGH�HVWDU�FRQWLGR��$�PHWDGH�GHVWH�LQWHUYDOR�p�GHQRPLQDGD�LQFHUWH]D�H[SDQGLGD�H�R�VHX�YDORU�p�
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FDOFXODGR�SRU�

ܷ ൌ ݇ ή ௖ݑ ������

RQGH�݇ p�R�IDWRU�GH�DEUDQJrQFLD��FDOFXODGR HP�IXQomR�GH�XPD�SUREDELOLGDGH݌� H�GRV�JUDXV�GH�

OLEHUGDGH� Hݑ�௖ UHSUHVHQWD D LQFHUWH]D� FRPELQDGD� GR�PHQVXUDQGR��4XDQGR� XVDGR� R�PRGHOR�

SUREDELOtVWLFR�GD�GLVWULEXLomR�QRUPDO��R�IDWRU�݇ ൌ ʹ H[SUHVVD�XPD�SUREDELOLGDGH�GH�DEUDQJrQFLD�

GH�ͻͷǡͶͷ Ψ��3RUpP���DR�VH�WUDEDOKDU�FRP�DPRVWUDV�GXUDQWH�D�FDOLEUDomR��QmR�p�SRVVtYHO�FRQKHFHU�

R�YDORU�H[DWR�GD�YDULkQFLD��(VWH�SUREOHPD�SRGH�VHU�UHVROYLGR DR�XWLOL]DU D�GLVWULEXLomR�W�6WXGHQW�

SDUD� GHWHUPLQDomR�GH�݇ HP� IXQomR�GRV� JUDXV� GH� OLEHUGDGH� GLVSRQtYHLV�� (VWD� GLVWULEXLomR VH�

DSUR[LPD� GD� GLVWULEXLomR� QRUPDO� SDUD� JUDXV� GH� OLEHUGDGH� FRQVLGHUDGRV� VLJQLILFDWLYDPHQWH�

JUDQGHV� 1D�DYDOLDomR�GD�LQFHUWH]D�GR�7LSR�$�RV JUDXV�GH�OLEHUGDGH�UHSUHVHQWDP�D�TXDQWLGDGH�

GH�REVHUYDo}HV�݊ XWLOL]DGDV�SDUD�HVWLPDU�RV�YDORUHV�SRSXODFLRQDLV�GLPLQXtGD�GD�TXDQWLGDGH�GH�

SDUkPHWURV݌� FDOFXODGRV�QR�PRGHOR��UHVXOWDQGR�QD�IyUPXOD�݊ െ ���1D�DYDOLDomR�GR�WLSR�%��FRPR݌

QmR�VH�VDEH�R�YDORU�GH�݊� RV�JUDXV�GH�OLEHUGDGH�VmR�FRQVLGHUDGRV�LQILQLWR��1R�FDVR�GD�LQFHUWH]D�

FRPELQDGD��TXH�p�FDOFXODGD�SHOD�VRPD�GH�GXDV�RX�PDLV�LQFHUWH]DV�SDGUmR GR�WLSR�$�H�GR�WLSR�%��

D� QRUPD� ,62� *80� �,10(752�� ����� UHFRPHQGD� D� XWLOL]DomR� GD� HTXDomR� GH� :HOFK�

6DWWHUZDLWH SDUD�FDOFXODU�R�JUDX�GH�OLEHUGDGH�HIHWLYRݒ�௘௙௙��EDVHDGR�QRV�JUDXV�GH�OLEHUGDGHߥ�௜ GH�

FDGD�IRQWH�GH�LQFHUWH]D��'HVWD�IRUPD��R�IDWRU�GH�DEUDQJrQFLD SDVVD�D�VHU�REWLGR�HP�IXQomR�GR�

YDORU�GH�W�SDUD�XPD GLVWULEXLomR�W�6WXGHQW FRP ሺݒ௘௙௙ െ ͳሻ JUDXV�GH�OLEHUGDGH��$�HTXDomR�GH�

௘௙௙ݒ p H[SUHVVD�SRU�

௘௙௙ݒ ൌ
௖ݑ
ସሺݕሻ

σ ൞
൤൬
߲݂
௜ݔ߲

൰ ௜ሻ൨ݔሺݑ
ସ

௜ߥ
ൢ௡

௜ୀଵ

������

RQGH� RV� YDORUHV� GH� ௜ߥ FRQVLGHUDGRV� LQILQLWR� GDV� IRQWHV� GH� LQFHUWH]D� GR� WLSR� %� ]HUDP� RV�

UHVSHFWLYRV�WHUPRV�GR�VRPDWyULR�GR�GHQRPLQDGRU�

����� 'HWHUPLQDomR GD�&XUYD�GH�&RUUHomR

2V� WHUP{PHWURV� XWLOL]DGRV� QHVWH� WUDEDOKR� DSUHVHQWDP� XP� HUUR� FDUDFWHUtVWLFR� TXH�
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SRGH�VHU�FRPSHQVDGR�SRU�PHLR�GH�XP�SURFHVVR�GH�FDOLEUDomR �0$;,0�,17(*5$7('���������

(VWH�HUUR�DSUHVHQWD�XP�FRPSRUWDPHQWR�QmR�OLQHDU�DR�ORQJR�GH�VXD�IDL[D�GH�RSHUDomR�H�D�VXD�

FRUUHomR�HP�IXQomR�GD�WHPSHUDWXUD�ܿሺݐሻ SRGH�VHU�H[SUHVVD�SRU�XP�SROLQ{PLR�GH�VHJXQGD�RUGHP�

QD�IRUPD�GH��

ܿ ൌ ܽଵ ൅ ܽଶݐ ൅ ܽଷݐ
ଶ ൅ ߝ ������

RQGH�RV�FRHILFLHQWHV�ܽଵ��ܽଶ H�ܽଷ VmR�RV�SDUkPHWURV�LQGHSHQGHQWHV�Hߝ� p�R�HUUR��RX�UHVtGXR��HQWUH�

R�YDORU�REVHUYDGR�H�R�YDORU�FDOFXODGR�SHOR�PRGHOR��5HDUUDQMDQGR�RV�WHUPRV�GD�HTXDomR���������

R�UHVtGXRߝ� SRGH�VHU�UHSUHVHQWDGR�FRPR�

ߝ ൌ ܿ െ ሺܽଵ ൅ ܽଶݐ ൅ ܽଷݐ
ଶሻ ������

������� &RHILFLHQWHV GH�5HJUHVVmR

3DUD� HVWLPDU� R� YDORU� GRV� FRHILFLHQWHV� GD� HTXDomR� ������ HP� FDGD� SRQWR� ݅ GH�

FDOLEUDomR�R ݅�pVLPR WHUPR ܿ௜ IRL�SUHHQFKLGR�FRP�D�GLIHUHQoD�HQWUH�R YDORU�GH�UHIHUrQFLDݐ�௥௘௙೔ H�

R�YDORUݐ�௜௡ௗ೔��2�WHUPR ௥௘௙ݐ UHSUHVHQWD D�WHPSHUDWXUD�DWULEXtGD DR�PHLR�WpUPLFR Hݐ�௜௡ௗ R�YDORU�

FDOFXODGR GD�LQGLFDomR�GR�VHQVRU HP�FDOLEUDomR� &DGD�WHUPRݐ�௜ IRL�SUHHQFKLGR�FRP�D�UHVSHFWLYD�

WHPSHUDWXUD� ��௜௡ௗ೔ݐ (P� SRVVH� GR� FRQMXQWR� GH� GDGRV� REVHUYDGRV� ௜௡ௗభǡݐ� ܿଵ��� ௜௡ௗమǡݐ� ܿଶ��� �����

௜௡ௗ೙ǡݐ� ܿ௡��� RV� FRHILFLHQWHV� SRGHP� VHU� FDOFXODGRV� SHOR� PpWRGR� GRV� PtQLPRV� TXDGUDGRV�� $

HVWUDWpJLD�VXJHULGD�SHOR�PpWRGR�p DWULEXLU�DRV�RV�FRHILFLHQWHV�ܽ ଵ��ܽ ଶ H�ܽ ଷ YDORUHV TXH�PLQLPL]DP�

D�VRPDܧ�௥ GRV�TXDGUDGRV�GRV�HUURV� UHVLGXDLV�SDUD� WRGRV�RV�GDGRV�H[SHULPHQWDLV�GLVSRQtYHLV

�2*85,�������� $�VRPDܧ�௥ p�FDOFXODGD�SRU�

௥ܧ ൌ෍ߝ௜
ଶ ൌ෍ሾܿ௜ െ ሺܽଵ ൅ ܽଶݐ௜ ൅ ܽଷݐ௜

ଶሻሿଶ
௡

௜ୀଵ

௡

௜ୀଵ

������

$�FRQGLomR�SDUD�TXH�D�HTXDomR������� SRVVD�VHU�PLQLPL]DGD p�GH�TXH��SDUD�FDGD�

SDUkPHWUR�ܽ ௝��R�PtQLPR�GHܧ�௥ RFRUUD�GH�PDQHLUD�LQGHSHQGHQWH�GRV�GHPDLV�SDUkPHWURV��3RUWDQWR��

RV�FRHILFLHQWHV�ܽଵ��ܽଶ H�ܽଷ TXH�PLQLPL]DP�HVVD�H[SUHVVmR�VmR�DTXHOHV�TXH�DQXODP�DV�GHULYDGDV�

SDUFLDLV�
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௡
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௡

௜ୀଵ
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߲ܽଷ
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ଶሻݐ௜

ଶ ൌ Ͳ

௡

௜ୀଵ

������

2�UHVXOWDGR�GD HTXDomR������� SRGH�VHU�UHRUJDQL]DGR�HP�XP�VLVWHPD�OLQHDU�GH�WUrV�

HTXDo}HV�H�WUrV�LQFyJQLWDV�
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ۖ
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۔

ۖ
ۖ
ۖ
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௡
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൱ ܽଷ ൌ෍ͳܿ௜

௡

௜ୀଵ
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௡

௜ୀଵ
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ଶ

௡

௜ୀଵ
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௡

௜ୀଵ
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ଷ

௡

௜ୀଵ
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ସ

௡

௜ୀଵ

൱ ܽଷ ൌ෍ݐ௜
ଶܿ௜

௡

௜ୀଵ

������

&RPR�p�GHPRQVWUDGR�HP��982/2���������HVWH�VLVWHPD�SRGH�VHU�UHSUHVHQWDGR�QD�

IRUPD�PDWULFLDO�FRPR�

ۏ
ێ
ێ
ێ
ێ
ێ
ێ
ێ
෍ͳۍ

௡

௜ୀଵ

෍ݐ௜

௡

௜ୀଵ

෍ݐ௜
ଶ

௡

௜ୀଵ

෍ݐ௜

௡

௜ୀଵ
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௜ୀଵ
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୬
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୬
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୬
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ۑ
ې

ᇣᇧᇧᇤᇧᇧᇥ
࡯

࡭ࡹ ൌ ࡯

������

FXMD�D VROXomR�p�REWLGD�SRU�

࡭ ൌ ࡯ଵିࡹ ������

RQGHିࡹ�ଵ p�D�PDWUL]�LQYHUVD�GD�PDWUL]ࡹ� H�FDGD�FRHILFLHQWH�GD�PDWUL]࡭� SRGH�VHU�FDOFXODGR�SRU��



�� �� 0$7(5,$,6�(�0e72'26

௝ܽ ൌ ෍ ௝݉௞ܿ௞

ଷ

௞ୀଵ

������

SDUD�݆ ൌ ͳǡ ʹ ݁ ͵��UHVSHFWLYDPHQWH��1D�HTXDomR��������� ௝݉௞ p�R�HOHPHQWR�GD�OLQKD�݆ H�FROXQD�

݇ GD�PDWUL]ିࡹ�ଵ H�ܿ௞ p�R�HOHPHQWR�GD�OLQKD�݇ GD�PDWUL]࡯���

2�GHVHQYROYLPHQWR�GR�VLVWHPD�GH�HTXDo}HV�OLQHDUHV�QD�IRUPD�PDWULFLDO�SHUPLWH�TXH�

RV� FiOFXORV� SRVVDP� VHU� IHLWRV� GLUHWDPHQWH� HP� XPD� SODQLOKD� HOHWU{QLFD� XWLOL]DQGR� DSHQDV�

VRPDWyULRV� GH FROXQDV�OLQKDV�� VHP� D� QHFHVVLGDGH� GD� XWLOL]DomR� GH� IHUUDPHQWDV� HVWDWtVWLFDV�

DSOLFDGDV�D�DQiOLVH�GH�UHJUHVVmR��$V�PDWUL]HV�GHVHQYROYLGDV�HP�FDGD�SDVVR�VmR�GHVFULWDV�HP�

PDLRU�GHWDOKH�QR�$SrQGLFH�%��2XWUD�YDQWDJHP�GD�VROXomR�SRU�PDWUL]HV�p�TXH�D�LQFHUWH]D�GH

FDGD� FRHILFLHQWH� FDOFXODGR� SRGH� VHU� REWLGD� GLUHWDPHQWH GD� PDWUL]� YDULkQFLD� FRYDULkQFLD�

&RQIRUPH�GHPRQVWUDGR�HP��/23(6���������HVWD�PDWUL]�p�FDOFXODGD�D�SDUWLU�GD�PDWUL]�LQYHUVD�

ଵିࡹ PXOWLSOLFDGD�SRUݏ�ଶ�

ሾࢂሺ࡭ሻሿ ൌ ଶݏଵିࡹ ������

RQGHݏ�ଶ p�H[SUHVVR�SHOD�VRPD�GRV�TXDGUDGRV�GRV�HUURV�UHVLGXDLV�GLYLGLD�SHOR�Q~PHUR�GH�JUDXV�

GH�OLEHUGDGH�

ଶݏ ൌ
௥ܧ

݊ െ ͵
������

)LQDOPHQWH�RV�HOHPHQWRV�UHVXOWDQWHV�GD�PDWUL]�YDULkQFLD�FRYDULkQFLD� ሾܸሺܣሻሿ VmR�

H[SUHVVRV�FRPR�

ሾࢂሺ࡭ሻሿ ൌ ቎

ܸሺܽଵሻ ሺܽଵǡݒ݋ܿ ܽଶሻ ሺܽଵǡݒ݋ܿܿ ܽଷሻ

ሺܽଶǡݒ݋ܿ ܽଵሻ ܸሺܽଶሻ ሺܽଶǡݒ݋ܿ ܽଷሻ

ሺܽଷǡݒ݋ܿ ܽଵሻ ሺܽଷǡݒ݋ܿ ܽଶሻ ܸሺܽଷሻ

቏ ������

RQGH�DV�LQFHUWH]DV�GRV�FRHILFLHQWHV� ௝ܽ VmR�FDOFXODGDV�SHOD�UDL]�TXDGUDGD�GR�UHVSHFWLYR�HOHPHQWR�

GLDJRQDO�

൫ݑ ௝ܽ൯ ൌ ටܸ൫ ௝ܽ൯ ������
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����� 0HGLGDV GH�'LVSHUVmR

&RPR� QHP� WRGRV� RV� SRQWRV� REVHUYDGRV� HVWmR� FRQWLGRV� QD� FXUYD� GH� UHJUHVVmR�

SROLQRPLDO�� H[LVWH� XP� HUUR� DVVRFLDGR� D� HVWH� PpWRGR� TXH� SRGH� VHU� HVWLPDGR� HP� IXQomR� GD�

GLVSHUVmR�GRV�SRQWRV�DR�ORQJR�GD�FXUYD� &RQVLGHUDQGR�XPD�UHWD�GHWHUPLQDGD�SHOD�PpGLD�GRV�

YDORUHV�GH�ܿ ௜ FDOFXODGRV�SDUD�FDGD�WHPSHUDWXUDݐ�௜��FDGD�SRQWR�REVHUYDGR�DSUHVHQWD�XPD�YDULDomR

WRWDO HP�UHODomR j PpGLD�ܿҧ TXH�SRGH�VHU�GLYLGLGD�HQWUH�D�YDULDomR DWp�R YDORU�HVWLPDGR� Ƹܿ௜ H�D

GLVWkQFLD�GH� Ƹܿ௜ DWp�R�YDORU�GH�ܿ௜��1D� )LJXUD��� p�SRVVtYHO�REVHUYDU�TXH�HVWDV�GLVWkQFLDV�GmR�

RULJHP D�YDULDomR�H[SOLFDGD�H�D�YDULDomR�QmR�H[SOLFDGD�GD�FXUYD�GH�UHJUHVVmR��UHVSHFWLYDPHQWH

�/$3321,�������� $�YDULDomR H[SOLFDGD�p�R�UHVXOWDGR�GD�VRPD�GRV�TXDGUDGRV�GRV�GHVYLRV�GRV

YDORUHV�HVWLPDGRV� Ƹܿ HP�UHODomR�j�PpGLD�ܿҧ�

݋ ­ܽ݅ݎܽݒ ݈ܽ݀ܽܿ݅݌ݔ݁ ൌ෍ሺ Ƹܿ௜ െ ܿҧሻଶ
௡

௜ୀଵ

������

)LJXUD��� � 9DULDomR�H[SOLFDGD�H�YDULDomR�QmR�H[SOLFDGD�SHOD�FXUYD�GH�UHJUHVVmR�

H�D�YDULDomR�QmR�H[SOLFDGD�p�R�UHVXOWDGR�GD�VRPD�GRV�TXDGUDGRV�GRV�GHVYLRV�GH�ܿ HP�UHODomR�

DRV�YDORUHV�HVWLPDGRV� Ƹܿ�

݋ ­ܽ݅ݎܽݒ ݋ ݊ ݈ܽ݀ܽܿ݅݌ݔ݁ ൌ෍ሺܿ௜ െ Ƹܿ௜ሻ
ଶ

௡

௜ୀଵ

������
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(�D�YDULDomR�WRWDO�p�GHILQLGD FRPR�D�VRPD GD�YDULDomR�H[SOLFDGD�H�QmR�H[SOLFDGD�

݋ ­ܽ݅ݎܽݒ ݈ܽݐ݋ݐ ൌ෍ሺܿ௜ െ ܿҧሻଶ
௡

௜ୀଵ

ൌ෍ሺ Ƹܿ௜ െ ܿҧሻଶ
௡

௜ୀଵ

൅ ෍ሺܿ௜ െ Ƹܿ௜ሻ
ଶ

௡

௜ୀଵ

������

$�UHODomR�HQWUH�D�YDULDomR�H[SOLFDGD�H�D�YDULDomR�WRWDO�p�GHILQLGD�FRPR�FRHILFLHQWH�

GH�GHWHUPLQDomR�ܴଶ��

ܴଶ ൌ
σ ሺ Ƹܿ௜ െ ܿҧሻଶ௡
௜ୀଵ

σ ሺܿ௜ െ ܿҧሻଶ௡
௜ୀଵ

������

2�UHVXOWDGR�GH�ܴଶ p�VHPSUH�XP�Q~PHUR�SRVLWLYR�HQWUH�]HUR�H�XP��$�SDUWLU�GD�SUySULD�

IyUPXOD�p�SRVVtYHO�GHGX]LU TXH�TXDQWR�PDLV�SUy[LPR�GH���IRU�R�YDORU�GH�ܴଶ��PDLRU p�D�YDULDomR�

H[SOLFDGD�HP�UHODomR�j�YDULDomR�WRWDO�H��SRUWDQWR��PHOKRU�p�R�SRGHU�GH�H[SOLFDomR�GD YDULDomR�

GH�ܿ��GDGD�XPD�YDULDomR�GHݐ���REWLGR�SHOD�FXUYD DMXVWDGD�� (P�IXQomR�GHVWD� LQWHUSUHWDomR�R�

FRHILFLHQWH�GH�WHUPLQDomR�p�QRUPDOPHQWH�XWLOL]DGR�FRPR�XP�SDUkPHWUR�GH�TXDOLGDGH�GR�DMXVWH�

SUD�ILQV�GH�FRPSDUDomR�

$�SDUWLU�GD�YDULDomR QmR�H[SOLFDGD�p�SRVVtYHO�HVWLPDU�D�LQFHUWH]D�SDGUmR�GR�DMXVWH��

$�YDULkQFLD GR�DMXVWH�GH�UHJUHVVmR�p�HVWLPDGD�SHOD�YDULDomR�QmR�H[SOLFDGD��GLYLGLGD�SHORV�JUDXV�

GH�OLEHUGDGH�GLVSRQtYHLV��3DUD�XP�SROLQ{PLR�GH�VHJXQGD�RUGHP�RV�WUrV�FRHILFLHQWHV�FDOFXODGRV�

VmR�GHGX]LGRV�GRV�݊ SRQWRV�GH�REVHUYDomR�XWLOL]DGRV�H�YDULkQFLD�p�H[SUHVVD�H[DWDPHQWH�SHOD�

HTXDomR��������

����� $UUDQMR ([SHULPHQWDO�GH�&DOLEUDomR

2V�H[SHULPHQWRV�GH�FDUDFWHUL]DomR�IRUDP�UHDOL]DGRV�FRP�R�DX[tOLR�GH�XP�VLVWHPD�

GH�FDOLEUDomR�GHVHQYROYLGR�SDUD�HVWH�SURMHWR��2�VLVWHPD�p�FRQVWLWXtGR�EDVLFDPHQWH�GH�XP�PHLR�

WpUPLFR��XP�EORFR�GH�HTXDOL]DomR�RQGH�RV�VHQVRUHV�VmR�LQVHULGRV��XP�LQVWUXPHQWR�GH�PHGLomR�

SDUD� D� OHLWXUD� GD� WHUPRUUHVLVWrQFLD� XWLOL]DGD� FRPR� SDGUmR� H� XP� VRIWZDUH SDUD� YLVXDOL]DU� H�

UHJLVWUDU�DXWRPDWLFDPHQWH�D�OHLWXUD�GH�FDGD�VHQVRU��2�VLVWHPD�SHUPLWH�D�OHLWXUD�VLPXOWkQHD�H�GH�

IRUPD�DXWRPDWL]DGD�GR�LQVWUXPHQWR�GH�PHGLomR�GR�SDGUmR�H�GD�LQWHUIDFH�PLFURFRQWURODGD�GH�

FRQWUROH�H�DTXLVLomR�GRV�WHUP{PHWURV�GLJLWDLV�D�VHUHP�FDOLEUDGRV��$�)LJXUD��� DSUHVHQWD�XP�
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GLDJUDPD�HVTXHPiWLFR�GR�VLVWHPD�

)LJXUD��� � 'LDJUDPD�HVTXHPiWLFR�GR�VLVWHPD�GH�FDOLEUDomR�

������� 0HLR 7pUPLFR

2V�YDORUHV�GH�WHPSHUDWXUD�UHIHUHQFLDGRV�j�,76�����HVWDEHOHFLGRV�SDUD�FRPSDUDomR�

FRP� DV� LQGLFDo}HV� GRV� WHUP{PHWURV� HP� FDOLEUDomR�� IRUDP� REWLGRV� D� SDUWLU� GD� OHLWXUD� GD�

WHPSHUDWXUD�HVWDELOL]DGD�HP�XP�EDQKR�WpUPLFR�DJLWDGR� )RL�XWLOL]DGR�FRPR�PHLR�WpUPLFR�XP�

EDQKR�GH� OtTXLGR�DJLWDGR�FRP�WHPSHUDWXUD� FRQWURODGD�PRGHOR�4���0��GD�HPSUHVD�4XLPLV��

(VWH�WLSR�GH�HTXLSDPHQWR SURSRUFLRQD�XQLIRUPLGDGH�H�HVWDELOLGDGH�WpUPLFD�QD�UHJLmR�RQGH�VHUmR�

LQVHULGRV�R�VHQVRU�GH�UHIHUrQFLD�H�RV�VHQVRUHV�HP�FDOLEUDomR��6HJXQGR�R�IDEULFDQWH��R�EDQKR�IRL�

SURMHWDGR�SDUD�WUDQVIHULU�FDORU�RX�IULR�QDV�DQiOLVHV�GH�FRPSRUWDPHQWR�GH�PDWHULDO�SRU�LPHUVmR�

RX�FLUFXODomR�FRP�DSOLFDomR�GHVWDFDGD�QD�iUHD�GH�FDOLEUDomR�GH�WHUP{PHWURV��48,0,6���������

$�IDL[D�GH�WUDEDOKR�GH�െʹͲ Ԩ D�ͳʹͲ Ԩ DEUDQJH�D�IDL[D�GH�FDOLEUDomR�GH�LQWHUHVVH�SDUD�DSOLFDomR�

GRV� WHUP{PHWURV�� 2� YROXPH� GH� ��� OLWURV� GR� WDQTXH� p� VXILFLHQWH� SDUD� DFRPRGDU� R� EORFR�

HTXDOL]DGRU�H�RV�WHUP{PHWURV��$�KRPRJHQHLGDGH�p�JDUDQWLGD�SHOD�XWLOL]DomR�GH�XPD�ERPED�GH�

FLUFXODomR FRP�YD]mR�GH�ͷ ��Ȁ݉݅݊ܮ

������� %ORFR�(TXDOL]DGRU

3DUD�JDUDQWLU�XP�PHOKRU�HTXLOtEULR�WpUPLFR�HQWUH�RV�VHQVRUHV�GXUDQWH�D�FDOLEUDomR�

GRV�WHUP{PHWURV�IRL�XWLOL]DGR�XP�EORFR�GH�HTXDOL]DomR�IHLWR�GH�DOXPtQLR��2�EORFR�IRL�FRQVWUXtGR�
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HP�IRUPDWR�FLOtQGULFR�FRP�R�DX[tOLR�GR�&HQWUR�GH�7RUQHDPHQWR�&1&��&RPDQGR�1XPpULFR�

&RPSXWDGRUL]DGR�� GR� /DERUDWyULR� GH� ,QVWUXPHQWDomR� H� 7HFQRORJLD�0HFkQLFD� �/,70HF�� GR�

&%3)��(P�VXD�IDFH�VXSHULRU�IRUDP�LQVHULGRV����RULItFLRV�GH�͸ǡͳ ݉݉ GH�GLkPHWUR�SRU�͵ͷ ݉݉

GH�SURIXQGLGDGH��GLVWULEXtGRV UDGLDOPHQWH��2�EORFR�FRQWD�DLQGD�FRP�GXDV�IDFHV�ODWHUDLV�SODQDV�

GHVWLQDGDV�DR�XVR�GH�WHUPRUUHVLVWrQFLDV�GH�FRQWDWR�SODQDUHV��$�)LJXUD��� DSUHVHQWD�R�&HQWUR�GH�

7RUQHDPHQWR�&1&� XWLOL]DGR� �)LJXUD� ��D�� RQGH� RV� GDGRV� GH� IDEULFDomR� �)LJXUD� ��E�� IRUDP�

SURJUDPDGRV�SDUD�D�FRQVWUXomR�GR�EORFR�GH�HTXDOL]DomR��)LJXUD���F���

)LJXUD� �� � &HQWUR� GH� 7RUQHDPHQWR� &1&� GR� /,70HF� �D��� GDGRV� GH� IDEULFDomR� �E�� H� R� EORFR� GH� HTXDOL]DomR�
FRQVWUXtGR��F��

������� 7HUPRUUHVLVWrQFLD GH�3ODWLQD

$� WHPSHUDWXUD� GR� PHLR� WpUPLFR� p� XWLOL]DGD� FRPR� UHIHUrQFLD� QR� SURFHVVR� GH�

FDOLEUDomR�� 6HX� YDORU� p� REWLGR� HP� IXQomR� GD� PHGLGD� GH� UHVLVWrQFLD� HOpWULFD� GH� XPD�

WHUPRUUHVVLVWrQFLD�LQGXVWULDO�GH�SODWLQD��7,3��FDOLEUDGD�SHOR�,QVWLWXWR�1DFLRQDO�GH�0HWURORJLD�

�,10(752�� SDUD� D� IDL[D� GH� ��� D� ��� �&�� $� 7,3�PRGHOR 57)��� IDEULFDGD� SHOD� /DEIDFLOLW\�

7HPSHUDWXUH�	�3URFHVV�7HFKQRORJ\��p�FRQVWLWXtGD�GH�XP�ILOPH�ILQR�GH�SODWLQD��3W��GHSRVLWDGR�

HP�XP�VXEVWUDWR�GH�FHUkPLFD��6HX�HQFDSVXODPHQWR�SRU�XPD�ILQD�FDPDGD�GH�ERUUDFKD�GH�VLOLFRQH�

SURYr�UHVLVWrQFLD�D�LPHUVmR�HP�yOHRV�H�RX�SURGXWRV�TXtPLFRV��$�IDFH�GH�FRQWDWR�p�IROKHDGD�FRP�

DOXPtQLR�DXWRDGHVLYR��2�ILOPH�GH�SODWLQD�p�DFHVVDGR�H[WHUQDPHQWH�SRU���ILRV�GH�FRQH[mR��2V�

ILRV� VmR� LVRODGRV�HOHWULFDPHQWH�SRU�XP�UHYHVWLPHQWR�GH�7HIORQ�H�SRVVXHP� WHUPLQDLV�SDUD� VH�

FRQHFWDUHP�D�XP�LQVWUXPHQWR�GH�PHGLomR��'H�DFRUGR�FRP�D�ILFKD�WpFQLFD� �/$%)$&,/,7<��

�������D�7,3�SRVVXL�XPD� IDL[D�GH�RSHUDomR�GH�െͷͲ D�ͳͷͲ Ԩ H� IRL�FRQVWUXtGD�SDUD� WHU�XPD

UHVLVWrQFLD�QRPLQDO�GH�ͳͲͲ ȳ D�ͲԨ��7DPEpP�GHVLJQDGD�FRPR�3W�����D�ͲԨ��D�7,3�DWHQGH�D�

&ODVVH�%�GH�WROHUkQFLD�HVWDEHOHFLGD�SHOD�QRUPD�LQWHUQDFLRQDO ,(&����,(&������� H�SRVVXL�XP�
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FRHILFLHQWH�GH�UHVLVWrQFLD�SRU�WHPSHUDWXUDߙ� ൌ ͵ǡͺͷͳ ൈ ͳͲିଷ Ԩିଵ��$�,(&����HVWDEHOHFH�TXH�

XPD�7,3�3W�����&ODVVH�%�GHYH�SRVVXLU�XP�YDORU�GH�WROHUkQFLD�GH�േሺͲǡ͵Ͳ ൅ ͲǡͲͲͷȁݐȁሻ Ԩ H�TXH�

R�VHX�YDORU�GHߙ� VHMD�FDOFXODGR�SRU�

ߙ ൌ
ܴଵ଴଴ െ ܴ଴
ͳͲͲ ൈ ܴ଴

������

RQGH�ܴଵ଴଴ p�D�UHVLVWrQFLD�D�ͳͲͲ Ԩ��ܴ଴ p�D�UHVLVWrQFLD�D�Ͳ Ԩ�

(P� DOJXQV� FDVRV� SRGH� VHU� VXILFLHQWH� FDOFXODU� D� WHPSHUDWXUD� SHOD� VROXomR� GD�

DSUR[LPDomR�OLQHDU�H[SUHVVD�SRU�

ܴ ൌ ܴ଴ ൅ ܴ଴ߙ ή ݐ ������

3RUpP�� SDUD� PHGLGDV� FRP� WROHUkQFLD� GHQWUR� GD� IDL[D� GH� FODVVLILFDomR� GD� 7,3� p�

QHFHVViULR�LQWURGX]LU�XP�WHUPR�GH�RUGHP�VXSHULRU��$�DSOLFDomR�GR�WHUPR�GH�VHJXQGD�RUGHPߜ�

IRL� GHPRQVWUDGD� SHOD� SULPHLUD� YH]� HP� ����� SRU� +�/�� &DOOHQGDU� �&$//(1'$5�� ����� DR�

FRPSDUDU�DV�PHGLGDV�GD�WHPSHUDWXUDݐ� GR�WHUP{PHWUR�D�DU�FRP�D�WHPSHUDWXUDݐ�௣௧ GR�WHUP{PHWUR�

GH�SODWLQD�

ݐ െ ௣௧ݐ ൌ ߜ ቊ൬
ݐ

ͳͲͲ
൰
ଶ

െ
ݐ

ͳͲͲ
ቋ

������

RQGHݐ�௣௧ HUD�FDOFXODGD�XWLOL]DQGR�D�HTXDomR���������6XEVWLWXLQGR�QD�HTXDomR������� D�H[SUHVVmR�

REWLGD�GHݐ�௣௧ H�RUJDQL]DQGR�RV�WHUPRV�QD�IRUPD�ܴ ൌ ݂ሺݐሻ�

ܴ

ܴ଴
ൌ ͳ ൅ ൬ߙ ൅

ߜߙ

ͳͲͲ
൰ ݐ ൅ ൬

െߜߙ

ͳͲͲଶ
൰ ଶݐ

������

$ HTXDomR������� SRGH�VHU�ILQDOPHQWH�GHVFULWD�FRPR�

ܴ ൌ ܴ଴ሺͳ ൅ ݐܣ ൅ ଶሻݐܤ ������

RQGH�
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ܣ ൌ ߙ ൬ͳ ൅
ߜ

ͳͲͲ
൰ ǡ ܤ ൌ

െߜߙ

ͳͲͲଶ
݁ ߜ ൌ

െͳͲͲଶܤ

ܣ ൅ ͳͲͲܤ

1R� PHVPR� DQR� D SURSRVWD� GH� &DOOHQGDU� IRL� DFHLWD� SHOR� &RPLWr� VREUH� 3DGU}HV�

(OpWULFRV�GD�$VVRFLDomR�%ULWkQLFD�SDUD�R�'HVHQYROYLPHQWR�GD�&LrQFLD �:,61,$.���������R�

TXH�SRGH�VHU�FRQVLGHUDGR�FRPR�R�LQtFLR�GD�WHUPRPHWULD�GH�UHVLVWrQFLD��0(7$6���������'XUDQWH�

PXLWRV�DQRV�DV�WHUPRUUHVLVWrQFLDV�IRUDP�XWLOL]DGDV�HP�FRQMXQWR�FRP�D�HTXDomR�GH�&DOOHQGDU�

FRPR�R�LQVWUXPHQWR�GH�LQWHUSRODomR�HQWUH�RV�SRQWRV�IL[RV�GH�WHPSHUDWXUD�GHILQLGRV�SDUD�IDL[DV�

HVSHFtILFDV� GDV� HVFDODV� LQWHUQDFLRQDLV� �+,//�� 67((/(�� ������� $� HTXDomR� ������ DLQGD� p�

XWLOL]DGD�SDUD�GHWHUPLQDU�DV�WHPSHUDWXUDV�PHGLGDV�SRU�XPD 7,3��$%17���������(QWUHWDQWR��SDUD�

VHU� UHIHUHQFLDGD� D� HVFDOD� LQWHUQDFLRQDO� HP� YLJRU�� D� ,76����� D� FRUUHomR� GH� VHXV� FRHILFLHQWHV�

QRPLQDLV��7DEHOD����SUHFLVD�VHU�HVWLPDGD�HP�ODERUDWyULRV�GH�FDOLEUDomR�

7DEHOD�� � &RHILFLHQWHV�QRPLQDLV�SDUD�XPD�7,3�3W�����

&RHILFLHQWHV 9DORUHV

ࢻ ૜ǡ ૡ૞૙ ൈ ૚૙ି૜

ࢾ ૚ǡ ૝ૢૢૢ

࡭ ૜ǡ ૢ૙ૡ૜ ൈ ૚૙ି૜

࡮ െ૞ǡ ૠૠ૞ ൈ ૚૙ିૠ

������� ,QVWUXPHQWR GH�0HGLomR�GD�5HVLVWrQFLD

2�LQVWUXPHQWR�GH�PHGLomR�XWLOL]DGR�SDUD�D�PHGLGD�GD�UHVLVWrQFLD�HOpWULFD�GD�7,3�p�

XP�PXOWtPHWUR�GLJLWDO�GH�EDQFDGD�GH���ò�GtJLWRV��PRGHOR������$�GD�$JLOHQW�7HFKQRORJLHV� $

IXQomR�GH�RKPtPHWUR�SHUPLWH�UHDOL]DU�PHGLGDV�GH�UHVLVWrQFLD�HOpWULFD�FRP�UHVROXomR�DWp�D�TXDUWD�

FDVD� GHFLPDO� QD� IDL[D� GH� WHPSHUDWXUD� GH� LQWHUHVVH� GHVWH� WUDEDOKR� �$*,/(17�� ������� 1D�

FRQILJXUDomR�GH�PHGLGD�GH�UHVLVWrQFLD�XWLOL]DQGR���WHUPLQDLV��XPD�IRQWH�GH�FRUUHQWH�FRQVWDQWH�

IRUoD�D�SDVVDJHP�GD�FRUUHQWH�GH�WHVWHܫ� SHODV�SRQWDV�GH�SURYD�H�SHOD�UHVLVWrQFLD�GR�ILOPH�GH�

SODWLQD�்ܴூ௉��$�GLIHUHQoD�GH�WHQVmR�HQWUH�RV�WHUPLQDLV�GD�WHUPRUUHVLVWrQFLD�p�PHGLGD�SRU�XP�

VHJXQGR�SDU�GH�SRQWDV�GH�SURYD�FRP�DOWD�LPSHGkQFLD�GH�HQWUDGD�

$SHVDU�GH�XPD�SHTXHQD�FRUUHQWH��GD�RUGHP�GHܣ݌�ሻ SRGHU�IOXLU�SHODV�SRQWDV�GH�SURYD��

GR�PHGLGRU�GH�WHQVmR��HOD�p�XVXDOPHQWH�QHJOLJHQFLiYHO��$�WHQVmR� ெܸ PHGLGD�SHOR�PXOWtPHWUR�p�

HVVHQFLDOPHQWH�D�PHVPD�WHQVmR�்ܸ ூ௉ SUHVHQWH�QRV�WHUPLQDLV�GR�3W�����FRPR�p�SRVVtYHO�REVHUYDU�

QD�)LJXUD����
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)LJXUD��� � 0pWRGR GH�PHGLGD�GH�UHVLVWrQFLD�HOpWULFD�XWLOL]DQGR���ILRV�

$�UHVLVWrQFLD�HQWmR�SRGH�VHU�FDOFXODGD�GLUHWDPHQWH�SRU�்ܴூ௉ ൌ ெܸ Τܫ ���'HVWD�IRUPD�

D�TXHGD�GH�WHQVmR�TXH�QRUPDOPHQWH�RFRUUHULD�GHYLGR�j�UHVLVWrQFLD�GDV�SRQWDV�GH�SURYDV�WDPEpP�

SRGH�VHU�LJQRUDGD�H��FRQVHTXHQWHPHQWH��R�YDORU�GD�UHVLVWrQFLD�GR�VHQVRU�SRGH�VHU�GHWHUPLQDGR�

FRP�PDLRU�H[DWLGmR�GR�TXH�R�PpWRGR�XWLOL]DQGR�DSHQDV�GRLV�WHUPLQDLV�

������� 0yGXOR GH�9LVXDOL]DomR�H�5HJLVWUR�GRV�'DGRV

3DUD� YLVXDOL]DomR� H� UHJLVWUR� GRV� GDGRV� GXUDQWH� D� FDOLEUDomR� IRL� DGLFLRQDGR� XP�

PyGXOR� GH� FDOLEUDomR� DR� SURJUDPD�GR� VLVWHPD� VXSHUYLVyULR��1D� )LJXUD� �� HVWi� GHVWDFDGR� R�

SULQFLSDO�IOX[R�GH�GDGRV��UHODWLYR�j�DXWRPDomR�GD�OHLWXUD�GH�UHVLVWrQFLD�IHLWD�SHOR�LQVWUXPHQWR�

GH�PHGLomR�GR�WHUP{PHWUR�SDGUmR��2�EORFR���FDUUHJD�D�URWLQD�GR�LQVWUXPHQWR�YLUWXDO�FKDPDGD�

GH�,QLWLDOL]H�YL��UHVSRQViYHO�SHOD�FRQILJXUDomR�GD�SRUWD�GH�FRPXQLFDomR�DVVLP�FRPR�RFRUUH�FRP�

D�LQWHUIDFH�VHULDO�GH�FRPXQLFDomR�FRP�R�UiGLR��2�EORFR����&RQILJXUH�0HDVXUHPHQW�YL��FRQILJXUD�

D� IXQomR�GR�PXOWtPHWUR� SDUD� OHLWXUD�GH� UHVLVWrQFLD� j���SRQWDV��1R�EORFR��� �5HDG�YL�� p�RQGH�

UHDOPHQWH�RFRUUH�D�OHLWXUD�GR�YDORU�GH�UHVLVWrQFLD��2�EORFR���IRL�DGLFLRQDGR�DSHQDV�SDUD SHUPLWLU�

D�OHLWXUD�GR�WHUP{PHWUR�SDGUmR��FRQYHUWLGD�SDUD�R�YDORU�GH�WHPSHUDWXUD��MXQWR�FRP�RV�VHQVRUHV�

HP� FDOLEUDomR�� $R� ILQDO� GR� ORRSLQJ SULQFLSDO� GR� SURJUDPD�� R� EORFR� �� �&ORVH�YL�� HQFHUUD� D�

FRPXQLFDomR�GR�LQVWUXPHQWR�YLUWXDO�FRP�R�PXOWtPHWUR��

$� )LJXUD� �� DSUHVHQWD� D� DED� GR� 3DLQHO� )URQWDO� SDUD� YLVXDOL]DomR� GDV� PHGLGDV�

GXUDQWH�D�FDOLEUDomR��'HYLGR�D�DGLomR�GR�EORFR���QR�GLDJUDPD�GH�EORFRV��p�SRVVtYHO�YLVXDOL]DU�

D�YDULDomR�GH�WHPSHUDWXUD�GR�WHUP{PHWUR�SDGUmR�HP�FRQMXQWR�FRP�RV�GHPDLV�VHQVRUHV�HQTXDQWR�

R�YDORU�GH�UHVLVWrQFLD�p�JUDYDGR�QR�DUTXLYR�GH�WH[WR�
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)LJXUD��� � 'LDJUDPD�GH�EORFRV�GR�VLVWHPD�VXSHUYLVyULR�GHVWDFDQGR�R�IOX[R�GH�GDGRV�SDUD� OHLWXUD�GDV�PHGLGDV�
GXUDQWH�D FDOLEUDomR�

)LJXUD� �� � 3DLQHO� IURQWDO� GR� VLVWHPD� VXSHUYLVyULR� SDUD� YLVXDOL]DomR� GRV� UHJLVWURV� GXUDQWH� D� FDOLEUDomR� GRV�
WHUP{PHWURV�
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�
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2�REMHWLYR�SULQFLSDO�GR�SURFHGLPHQWR�GH�FDOLEUDomR�IRL GHWHUPLQDU D�FRUUHomR�TXH�

GHYH� VHU� DSOLFDGD� j� LQGLFDomR� GR� WHUP{PHWUR SDUD� UHIHUHQFLi�OD j� ,76���� EDVHDQGR�VH� QD

HTXDomR������ ��1HVWH�FDVR��R�PHQVXUDQGR�HVWXGDGR IRL�D�SUySULD FRUUHomRܥ� FXMR PRGHOR�GH�

PHGLomR� DWULEXtGR� SDUD FDGD� XP� GRV� QRYH SRQWRV� GH� FDOLEUDomR�

�ͳͲǡ ͳͷǡ ʹͲǡ ʹͷǡ ͵Ͳǡ ͵ͷǡ ͶͲǡ Ͷͷ ݁ ͷͲԨ� IRL H[SUHVVR�SRU�

ܥ ൌ ௥௘௙ݐ െ ௜௡ௗݐ �����

RQGHݐ�௥௘௙ p�D� UHIHUrQFLD�GH� WHPSHUDWXUD�QD� ,76����Hݐ�௜௡ௗ p�D� WHPSHUDWXUD� LQGLFDGD�SRU�FDGD�

LQVWUXPHQWR�HP�FDOLEUDomR��$�LQFHUWH]D�GR�PHQVXUDQGR�GHSHQGH��SRUWDQWR��GDV�FRQWULEXLo}HV�GH�

LQFHUWH]DV�DVVRFLDGDV�DR�SURFHGLPHQWR�GH�PHGLomR�GHݐ�௥௘௙ Hݐ�௜௡ௗ� 2�YDORU�PpGLR�GD�FRQVWDQWH�

GH� WHPSR� GRV� VHQVRUHV� IRL� XWLOL]DGR QR� FiOFXOR� GR� WHPSR� QHFHVViULR� SDUD� RV� VHQVRUHV�

HVWDELOL]DUHP�HP�FDGD�QRYD�WHPSHUDWXUD�GH�UHIHUrQFLD H�DVVLP�HYLWDU�R�HUUR�GHYLGR�DR�WHPSR�GH�

UHVSRVWD�� $SyV� R� HTXLOtEULR� WpUPLFR� VHU� HVWDEHOHFLGR� IRUDP� UHDOL]DGDV� ���� REVHUYDo}HV� HP�

LQWHUYDORV�GH����VHJXQGRV�SDUD�HVWLPDU�R�YDORU�PpGLR�GHݐ�௥௘௙ Hݐ�௜௡ௗ��R TXH�FRUUHVSRQGH�D�XP�

WHPSR� WRWDO� GH� ��� PLQXWRV� GH REVHUYDomR� HP FDGD� SRQWR� GH� UHIHUrQFLD� 3DUD� HVWLPDU� D�

HVWDELOLGDGH�GRV�VHQVRUHV�GXUDQWH�D�FDOLEUDomR�H�DX[LOLDU�QD�FRQYHUVmR�GD�OHLWXUD�GH�UHVLVWrQFLD�

GD�7,3�HP�JUDXV�&HOFLXV��R PHVPR�WHPSR�GH�REVHUYDomR IRL�XWLOL]DGR QD�WHPSHUDWXUD�GR�SRQWR�

GR�JHOR�DQWHV�GH�LQLFLDU�D�FDOLEUDomR�H�DSyV�R�~OWLPR�SRQWR�FDOLEUDGR� $R�WpUPLQR�GDV�PHGLo}HV�

XPD�FXUYD�GH�FDOLEUDomR�IRL�DMXVWD�H�VXD� LQFHUWH]D�IRL�FRPELQDGD�FRP�DV�RXWUDV� IRQWHV�SDUD�

HVWLPDU�D�LQFHUWH]D�ILQDO�GD�FRUUHomR�FDOFXODGD�HP FDGD�WHPSHUDWXUD�GH�UHIHUrQFLD� 2�UHVXOWDGR�

GD�FDOLEUDomR�IRL�YDOLGDGR�HP�XPD�QRYD�VpULH�GH����PLQXWRV�GH�REVHUYDomR�HP�FDGD�WHPSHUDWXUD�
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GH�UHIHUrQFLD��

$�)LJXUD��� DSUHVHQWD�XPD� LPDJHP�GRV�HTXLSDPHQWRV�TXH�FRQVWLWXHP�R�DUUDQMR�

H[SHULPHQWDO�GH�FDOLEUDomR�PRQWDGR�SDUD�HVWH�WUDEDOKR��2V�HTXLSDPHQWRV�HVWmR�GLVSRVWRV�HP�

EDQFDGD�H�SUHSDUDGRV�SDUD�XWLOL]DomR� 'D�HVTXHUGD�SDUD�D�GLUHLWD�p�SRVVtYHO�LGHQWLILFDU�R�EORFR�

GH�HTXDOL]DomR�FRP�RV�VHQVRUHV��R�EDQKR�WpUPLFR��R�LQVWUXPHQWR�GH�PHGLomR�GD�7,3�H�R�PyGXOR�

GR� VLVWHPD� VXSHUYLVyULR� SDUD� YLVXDOL]DomR� H� UHJLVWUR� DXWRPiWLFR� GDV� PHGLo}HV GXUDQWH� D�

FDOLEUDomR�

)LJXUD��� � 'LVSRVLomR�HP�EDQFDGD�GR�VLVWHPD�GH�FDOLEUDomR�GHVHQYROYLGR�

1HVWH�WUDEDOKR�IRUDP�FDOLEUDGRV����WHUP{PHWURV�GLJLWDLV��3DUD�LGHQWLILFDU�RV�GDGRV�

UHIHUHQWHV�D�FDGD�VHQVRU�IRL�XWLOL]DGD�D�QXPHUDomR�~QLFD�GH����ELWV DVVRFLDGDV�D XPD QXPHUDomR

VHTXHQFLDO FRQIRUPH�UHJLVWUDGR�QD�7DEHOD���

7DEHOD�� � ,GHQWLILFDomR�GRV�WHUP{PHWURV�GLJLWDLV�

1��6HTXHQFLDO ,GHQWLILFDomR�ÒQLFD

7HUP�� %�������%�&��%��

7HUP�� ��������%����%��

7HUP�� %�������%��$����

7HUP�� $�������%�������

7HUP�� $�������%�%�'���

7HUP � ��������%��$����

7HUP�� ($�����������$��

7HUP�� )�������%�(�����

7HUP�� �����������)����

7HUP��� &)�������$������

7HUP��� �$�������'(�'���
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����� ,QFHUWH]D GD�7HPSHUDWXUD�GH�5HIHUrQFLD

2� YDORU� GD� WHPSHUDWXUD� DWULEXtGR DR� PHLR� WpUPLFR� UHSUHVHQWD� D� WHPSHUDWXUD� GH�

UHIHUrQFLD�HP�FDGD�SRQWR�GD�FDOLEUDomR� 2�VHX�PRGHOR�GH�PHGLomR�IRL GHILQLGR�SRU�

௥௘௙ݐ ൌ ூ௉ሺܹሻ்ݐ ൅ ௐݐߜ ൅ ௖௔௟ݐߜ ൅ ௕௔ݐߜ �����

RQGH�

ூ௉ሺܹሻ்ݐ p�D�WHPSHUDWXUD�GHWHUPLQDGD�SHOD�7,3 HP�IXQomR�GH�ܹ�

ௐݐߜ p�D�FRUUHomR�GD�WHPSHUDWXUD�GHYLGR�D�UD]mR�HQWUH�DV�UHVLVWrQFLDV�

௖௔௟ݐߜ p�D�FRUUHomR GR�FHUWLILFDGR�GH�FDOLEUDomR�GD�7,3��H

௕௔ݐߜ p�D�FRUUHomR GD�HVWDELOLGDGH GR�EDQKR�WpUPLFR�

������� 0HGLomR GD�7,3

$�UHVLVWrQFLD�GD�7,3�IRL�PHGLGD�HP�FDGD�WHPSHUDWXUD�GH�FDOLEUDomR�H�R�VHX�YDORU�IRL�

UHODFLRQDGR�FRP�D�VXD�~OWLPD�OHLWXUD�GH�UHVLVWrQFLD�HP�ͲԨ SDUD�D�GHWHUPLQDomR�GR�SDUkPHWUR�

DGLPHQVLRQDO�ܹ��H[SUHVVR�SRU�

ܹሺݐሻ ൌ
ܴሺݐሻ

ܴሺͲԨሻ
�����

2�YDORU�GH்ݐ�ூ௉��FDOFXODGR�HP�IXQomR�GH�ܹሺݐሻ��IRL�REWLGR�GLUHWDPHQWH SHOD VROXomR�

GD HTXDomR��������

௧௜௣ݐ ൌ
െܣ ൅ ටܣଶ െ Ͷ ή ܤ ή ൫ͳ െܹሺݐሻ൯

ʹ ή ܤ

�����

RQGH RV� YDORUHV� GRV� FRHILFLHQWHV� ܣ H� ܤ XWLOL]DGRV� IRUDP� IRUQHFLGRV SHOR FHUWLILFDGR� GH�

FDOLEUDomR�GD�7,3��7DEHOD����



�� �� 5(68/7$'26�(�',6&866­2

7DEHOD�� ± 9DORUHV�GRV�FRHILFLHQWHV�HQFRQWUDGRV�QR�FHUWLILFDGR�GH�FDOLEUDomR�GD�7,3 �,10(752��������

&RHILFLHQWHV 9DORUHV

࡭ ૜ǡ ૢ૚ૡ૙૙૜ ൈ ૚૙ି૜

࡮ െૠǡ ૢ૛ૡ૚ૠૠ ൈ ૚૙ିૠ

������� &RUUHomR GD�5D]mR�GDV�5HVLVWrQFLDV

$� FRUUHomR� ௐݐߜ p� RULJLQiULD� GR� SURFHVVR� GH� PHGLomR� GH�ܹ H� D� VXD� LQFHUWH]D�

GHSHQGH��SRUWDQWR��GD�FRQWULEXLomR�GDV�LQFHUWH]DV�GDV�PHGLo}HV�GH�UHVLVWrQFLD GD�7,3�HP�FDGD�

WHPSHUDWXUD� GH� UHIHUrQFLD� H� QR ~OWLPR SRQWR� GR� JHOR�� $� FRUUHomR� GR� PXOWtPHWUR� GHYLGD� j�

LQIOXrQFLD� GD� WHPSHUDWXUD� DPELHQWH� QmR� IRL� FRQVLGHUDGD� XPD� YH]� TXH� WRGR� R� SURFHVVR� GH�

FDOLEUDomR�IRL�UHDOL]DGR�GHQWUR�IDL[D�LVHQWD�GH�FRUUHomR ሺʹ͵ Ԩേ ͷԨሻ��FRQIRUPH�HVWLSXODGR QD�

IROKD�GH�GDGRV�GR�IDEULFDQWH��$*,/(17�������� 2V�YDORUHV�GHݑ�ோሺ௧ሻ Hݑ�ோሺ଴Ԩሻ IRUDP�REWLGRV�D�

SDULU�GDV�H[SUHVV}HV�SDUD�ܴሺݐሻ H�ܴሺͲԨሻ��FRQIRUPH�DSUHVHQWDGR�D�VHJXLU�

��������� 'HWHUPLQDomR GH�ܴሺݐሻ

2�YDORU�GH�ܴሺݐሻ SDUD�D�WHPSHUDWXUD�GH�FDOLEUDomR�H�VXD�UHVSHFWLYD�LQFHUWH]D ோሺ௧ሻݑ

IRUDP FDOFXODGRV�D�SDUWLU�GD�VHJXLQWH�HTXDomR�

ܴሺݐሻ ൌ ܴ௧ ൅ ௖௔௟ܴߜ ൅ ௥௘௦ܴߜ �����

RQGH�

ܴ௧ p�D�PpGLD�GDV�OHLWXUDV�FRUULJLGDV�GH�UHVLVWrQFLD�GD�7,3�

௖௔௟ܴߜ p�D�FRUUHomR�GR�FHUWLILFDGR�GH�FDOLEUDomR�GR�PXOWtPHWUR��H

௥௘௦ܴߜ p�D�FRUUHomR�GHYLGD�j�UHVROXomR�GR�PXOWtPHWUR�

2V�WHUPRV�GD�HTXDomR�GH�ܴሺݐሻ IRUDP REWLGRV�GD�VHJXLQWH�IRUPD�

D� 2� YDORU� GH� ܴ௧ IRL REWLGR� SHOD� PpGLD� DULWPpWLFD� GDV ݊ OHLWXUDV� GH� UHVLVWrQFLD� QD�

WHPSHUDWXUD� GH� FDOLEUDomR �ݐ $ VXD� LQFHUWH]D� ��ோ೟ݑ FDOFXODGD� SHOR� GHVYLR� SDGUmR�

H[SHULPHQWDO�GD�PpGLD� IRL�FRQVLGHUDGD�FRPR�FRPSRQHQWH�GR�WLSR�$��GH�GLVWULEXLomR�

QRUPDO��FRP�݊ െ ͳ JUDXV�GH�OLEHUGDGH��

E� $�FRUUHomRܴߜ�௖௔௟ p�QXOD�H�D�VXD�LQFHUWH]Dݑ�ோ೎ೌ೗ IRL REWLGD�D�SDUWLU�GD�IyUPXOD�HVSHFLILFDGD�
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QD�IROKD�GH�GDGRV GR�IDEULFDQWH�SDUD�R�SHUtRGR�GH���DQR�DSyV�D�FDOLEUDomR�GH�IiEULFD��2�

YDORU� p� FDOFXODGR� SRU� േሺͲǡͲͳͲΨ ݀ܽ ܽݎݑݐ݈݅݁ ൅ ������� GD� IDL[D� SDUD� D� IDL[D� GH�

PHGLomR�GH�ͳͲͲǡͲͲͲͲ ȳ FRP���WHUPLQDLV�H�FRUUHQWH�GH�WHVWH�GH�ͳ �ܣ݉ $�LQFHUWH]D IRL�

FRQVLGHUDGD� FRPR� FRPSRQHQWH� GR� WLSR� %�� GH� GLVWULEXLomR� QRUPDO� FRP� IDWRU� GH�

DEUDQJrQFLD�݇ ൌ ʹ H�JUDXV�GH�OLEHUGDGH�LQILQLWRV��

F� $�FRUUHomRܴߜ�௥௘௦ p�QXOD�H�D�VXD�LQFHUWH]Dݑ�ோೝ೐ೞ IRL FRQVLGHUDGD�FRPR�FRPSRQHQWH�GR��

WLSR�%��GH�GLVWULEXLomR�XQLIRUPH FRP�JUDXV�GH�OLEHUGDGH�LQILQLWRV��2�YDORU�GD�UHVROXomR�

IRL�XWLOL]DGR�SDUD�GHWHUPLQDU�RV OLPLWHV�GH�േሺܽ ൌ ݋ ­ݑ݈݋ݏ݁ݎ ʹΤ ሻ ξ͵Τ GD�GLVWULEXLomR�

2�UHVXOWDGR�HVWLPDGR�SDUDݑ�ோሺ௧ሻ IRL REWLGR�D�SDUWLU�GD�DSOLFDomR�GD�/38�QD�HTXDomR�

������

ோሺ௧ሻݑ
ଶ ൌ ܿଵ

ଶݑோ೟
ଶ ൅ ܿଶ

ଶݑோ೎ೌ೗
ଶ ൅ ܿଷ

ଶݑோೝ೐ೞ
ଶ �����

RQGH� � RV� FRHILFLHQWHV� GH� VHQVLELOLGDGH� VmR� ܿଵ ൌ ܿଶ ൌ ܿଷ ൌ ͳ� 3DUD� FDGD� WHPSHUDWXUD� GH�

FDOLEUDomR�IRL�PRQWDGD�XPD�SODQLOKD�GH�FiOFXOR�VHPHOKDQWH j�SODQLOKD�DSUHVHQWDGD�QD�7DEHOD����

UHIHUHQWH�j WHPSHUDWXUD�GH�ʹͲ Ԩ�

7DEHOD�� � 3ODQLOKD�GH�LQFHUWH]D�SDUD�D�OHLWXUD GH�UHVLVWrQFLD�GD�7,3 HP�ʹͲ Ԩ�

*UDQGH]
D

(VWLPDWLYD
�PpGLD�

,QFHUWH]D�
SDGUmR

8QLGDG
H

7LSR�GH�
'LVWULEXLom

R

'LYLVR
U

&RHILF� GH�
VHQVLELOLGDG

H

&RQWULEXLom
R

8QLGDG
H

*UDXV�GH�
OLEHUGDG

H

࢚ࡾ ૚૙ૠǡ ૠૢ૝૙૛ ૙ǡ ૙૙૚૙૚૙ ࢹ QRUPDO ૚ ૚ ૙ǡ ૙૙૚૙૚૙ ࢹ ૚૚ૢ

࢒ࢇࢉࡾࢾ ૙ ૙ǡ ૙૚૝ૠૡ૙ ࢹ QRUPDO ૛ ૚ ૙ǡ ૙૙ૠ૜ૢ૙ ࢹ λ

࢙ࢋ࢘ࡾࢾ ૙ ૙ǡ ૙૙૙૚ ࢹ XQLIRUPH ૛ξ૜ ૚ ૙ǡ ૙૙૙૙૛ૢ ࢹ λ

ሻ࢚ሺࡾ ૚૙ૠǡ ૠૢ૝૙૛ ࢹ ሻ࢚ሺࡾ࢛ ૙ǡ ૙૙ૠ૝૟ ࢹ

��������� 'HWHUPLQDomR�GH�ܴሺͲԨሻ

$�OHLWXUD�GD�UHVLVWrQFLD�GD�7,3 SDUD�QD�WHPSHUDWXUD�GR�SRQWR�GR�JHOR�IRL UHDOL]DGD�

DQWHV�GH�LQLFLDU�D�FDOLEUDomR�H�DR�ILQDO�GR�SURFHGLPHQWR��$�SULPHLUD�OHLWXUD�p�XP�GRV�DUJXPHQWRV�

SDUD�R�FiOFXOR�GD�HVWDELOLGDGH�GD�7,3�H�D�VXD�~OWLPD�OHLWXUD�IRL�XVDGD�SDUD�GHWHUPLQDU R�YDORU�GH�

ܹሺݐሻ��2�YDORU�GH�ܴ ሺͲԨሻ H�VXD�UHVSHFWLYD�LQFHUWH]Dݑ�ோሺ଴Ԩሻ IRUDP FDOFXODGRV�D�SDUWLU�GD�VHJXLQWH�

HTXDomR�
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ܴሺͲԨሻ ൌ ܴ଴ ൅ ଴೎ೌ೗ܴߜ ൅ ଴ೝ೐ೞܴߜ ൅ ௘௦௧ܴߜ ൅ ଴ݐߜ �����

RQGH�

ܴ଴ p�D�PpGLD�GDV�OHLWXUDV�FRUULJLGDV�GH�UHVLVWrQFLD�GD�7,3�QR�SRQWR�GR�JHOR�

଴೎ೌ೗ܴߜ p�D�FRUUHomR�GR�FHUWLILFDGR�GH�FDOLEUDomR�GR�PXOWtPHWUR�

଴ೝ೐ೞܴߜ p�D�FRUUHomR�GHYLGD�j�UHVROXomR�GR�PXOWtPHWUR�

௘௦௧ܴߜ p�D�FRUUHomR�GHYLGD�j�HVWDELOLGDGH�GD�7,3��H

଴ݐߜ p�D�FRUUHomR�GHYLGD�j�UHDOL]DomR�GR�EDQKR�GR�SRQWR�GR�JHOR�

2V�WHUPRV�ܴ଴ܴߜ��଴೎ೌ೗ Hܴߜ�௥௘௦ H�VXDV�UHVSHFWLYDV�LQFHUWH]DVݑ�ோబݑ��ோబ೎ೌ೗ Hݑ�ோబೝ೐ೞ REHGHFHUDP R�

PHVPR� SURFHGLPHQWR� GH� FiOFXOR� XWLOL]DGR� HP� ܴሺݐሻ�� 2V� GHPDLV� WHUPRV� IRUDP REWLGRV� GD�

VHJXLQWH�IRUPD�

D� $�FRUUHomRܴߜ�௘௦௧ p�QXOD�H D�VXD�LQFHUWH]Dݑ�ோ೐ೞ೟ IRL�FRQVLGHUDGD�FRPR�FRPSRQHQWH�GR��

WLSR�%��GH�GLVWULEXLomR�XQLIRUPH�FRP�JUDXV�GH�OLEHUGDGH�LQILQLWRV��2�YDORU�GH�οܴ଴ ൌ

ቚܴ଴೑ െ ܴ଴೔ቚ��GLIHUHQoD�HQWUH�DV OHLWXUDV PpGLDV�GH�ܴ଴ DQWHV�H�GHSRLV�GR�SURFHGLPHQWR�GH�

FDOLEUDomR� IRL�XWLOL]DGR�SDUD�GHWHUPLQDU�RV�OLPLWHV�GH�േሺܽ ൌ οܴ଴ሻ ξ͵Τ GD�GLVWULEXLomR�

(VVD�FRUUHomR�SRGH�VHU XWLOL]DGD�TXDQGR�R�QtYHO�GH�LQFHUWH]D�UHTXHULGR�QmR�GHPDQGD�D�

DYDOLDomR�GD�FRQWULEXLomR�GH�KLVWHUHVH�

E� 2� EDQKR� GR� SRQWR� GR� JHOR� p� GHILQLGR� FRPR� SRQWR� IL[R� VHFXQGiULR�� 2� VHX� YDORU� GH�

WHPSHUDWXUD�QD�,76����p ʹ͹͵ǡͳͷ ܭ ሺͲ Ԩሻ H�FRUUHVSRQGH�DR�HVWDGR�GH�HTXLOtEULR�HQWUH�

JHOR� H� iJXD� VDWXUDGD� FRP� DU� j� SUHVVmR� GH� ͳͲͳ ͵ʹͷ ܲܽ ሺͳ ሻ݉ݐܽ �%,30�� ������ $�

UHDOL]DomR GH�XP�EDQKR�GR�SRQWR�GH�JHOR� VHJXLQGR� ULJRURVDPHQWH�RV�SURFHGLPHQWRV�

GHVFULWRV�HP��$%17������� DSUHVHQWD�XPD�WHPSHUDWXUD�WtSLFD�GH�ͲǡͲͲͲ Ԩ േ ͲǡͲͲʹ Ԩ

SDUD�XP�IDWRU�GH�DEUDQJrQFLD�GH�݇ ൌ ʹ��3RUpP��QmR�p�SRVVtYHO�XWLOL]DU�HVVH�YDORU�VHP�

FRPSURYi�OR� D� SDUWLU� GD� SUHSDUDomR� GH� XPD� VHTXrQFLD� GH� EDQKRV�� UHSURGX]LGRV� HP�

LQWHUYDORV�GHILQLGRV��$OpP�GLVVR��D�WHPSHUDWXUD�SUHFLVD�VHU�PHGLGD�FRP�XP�WHUP{PHWUR�

FDOLEUDGR�TXH�SRVVXD�XPD�LQFHUWH]D�FRPSDWtYHO�RX�FRPSDUDGD�FRP�D�GH�XPD�FpOXOD�GR�

SRQWR�WULSOR�GD�iJXD��4XDQGR�HVWD�FRPSURYDomR�QmR�p�SRVVtYHO�RX�HVVH�QtYHO�GH�LQFHUWH]D�

QmR�p�UHTXHULGR��p�DGHTXDGR�DVVXPLU�XPD�WHPSHUDWXUD�FRQKHFLGD�GH�ͲǡͲͲ Ԩ േ ͲǡͲͳ Ԩ

QRV�SLRUHV�FDVRV��EDVHDGR�QD�H[SHULrQFLD GH�VXD�UHDOL]DomR�HP�ODERUDWyULRV�GH�FDOLEUDomR

�$1$/2*,&$�� ������� 1HVWH� WUDEDOKR�� R� EDQKR� GR� SRQWR� GR� JHOR� IRL SUHSDUDGR

FRQIRUPH�RULHQWDGR�HP��$%17������� XWLOL]DQGR�XPD�PLVWXUD�KRPRJrQHD��VHP�YD]LRV��
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GH� JHOR� WULWXUDGR� H� iJXD� GHVWLODGD� DUPD]HQDGD� QR� LQWHULRU� GH� XPD� FDL[D GH� LVRSRU�

XVXDOPHQWH�YHQGLGD�SDUD�PDQXWHQomR�WpUPLFD�GH�SURGXWRV�IDUPDFrXWLFRV��'HVWD�IRUPD��

D FRUUHomRݐߜ�଴ IRL�FRQVLGHUDGD�FRPR QXOD�H�D�VXD�LQFHUWH]Dݑ�௧బ FRPR�FRPSRQHQWH�GR��

WLSR�%��GH�GLVWULEXLomR�XQLIRUPH�FRP�JUDXV�GH�OLEHUGDGH�LQILQLWRV� 2�YDORU�FRQKHFLGR GH�

ͲǡͲͳ Ԩ IRL�XWLOL]DGR�SDUD�GHWHUPLQDU�RV�OLPLWHV�GH�േሺܽ ൌ ͲǡͲͳሻ ξ͵Τ GD�GLVWULEXLomR�

2� UHVXOWDGR� HVWLPDGR� SDUD� ோሺ଴Ԩሻݑ IRL REWLGR� D� SDUWLU� GD� DSOLFDomR� GD� /38 QD�

HTXDomR�������

ோሺ଴Ԩሻݑ
ଶ ൌ ܿଵ

ଶݑோబ
ଶ ൅ ܿଶ

ଶݑோబ೎ೌ೗
ଶ ൅ ܿଷ

ଶݑோబೝ೐ೞ
ଶ ൅ ܿସ

ଶݑோబ೐ೞ೟
ଶ ൅ ܿோ

ଶݑோ೟బ
ଶ �����

RQGH��RV�FRHILFLHQWHV�GH�VHQVLELOLGDGH�VmR�ܿଵ ൌ ܿଶ ൌ ܿଷ ൌ ܿସ ൌ ͳ H�R�FRHILFLHQWH�ܿோ��XWLOL]DGR�

SDUD�FRQYHUWHU�R�YDORU�HP�JUDXV�&HOFLXV�SDUD RKPV� IRL REWLGR�SHOD�GHULYDGD SDUFLDO�GD�HTXDomR�

������ HP�UHODomR�Dݐ��

ܿோ ൌ
߲ܴሺݐሻ

ݐ߲
ൌ ܴሺͲԨሻሾܣ ൅ ሿݐܤʹ ሺȳ ԨΤ ሻ

�����

2 UHVXOWDGR�GHݑ�ோሺ଴Ԩሻ p�DSUHVHQWDGR�QD�7DEHOD���

7DEHOD�� � 3ODQLOKD�GH�LQFHUWH]D�SDUD�D�OHLWXUD�GH�UHVLVWrQFLD�GD�7,3�QR�SRQWR�GR�JHOR�ሺͲ Ԩሻ�

*UDQGH]D
(VWLPDWLYD�
�PpGLD�

,QFHUWH]D�
SDGUmR

8QLGDGH
7LSR�GH�

'LVWULEXLomR
'LYLVRU

&RHILF��GH�
VHQVLELOLGDGH

&RQWULEXLomR 8QLGDGH
*UDXV�GH�
OLEHUGDGH

ܴ଴ ͻͻǡͻ͵ͺ͵Ͷ ͲǡͲͲͲʹͳ ߗ QRUPDO ͳ ͳ ͲǡͲͲͲʹͳ ߗ ͳͳͻ

଴೎ೌ೗ܴߜ Ͳ ͲǡͲͳ͵ͻͻ ߗ QRUPDO ʹ ͳ ͲǡͲͲ͹ͲͲ ߗ λ

଴ೝ೐ೞܴߜ Ͳ ͲǡͲͲͲͳ ߗ XQLIRUPH ʹξ͵ ͳ ͲǡͲͲͲͲʹͻ ߗ λ

଴೐ೞ೟ܴߜ Ͳ ͲǡͲͲͳͶʹ ߗ XQLIRUPH ξ͵ ͳ ͲǡͲͲͲͺʹͲ ߗ λ

௧బܴߜ Ͳ ͲǡͲͳ Ԩ XQLIRUPH ξ͵ Ͳǡ͵ͻͳͷͷͻ ͲǡͲͲʹʹ͸ͳ ߗ λ

ሺ૙Ԩሻࡾ ૢૢǡ ૢ૜ૡ૜૝ ࢹ ሺ૙Ԩሻࡾ࢛ ૙ǡ ૙૙ૠ૝૙ ࢹ

��������� 'HWHUPLQDomR�GHݑ�௧ೈ

$�FRUUHomRݐߜ�ௐ IRL� FRQVLGHUDGD QXOD� H� VXD� LQFHUWH]Dݑ�௧ೈ IRL REWLGD� D� SDUWLU GD�

VHJXLQWH�HTXDomR�

௧ೈݑ
ଶ ൌ ܿ௧

ଶݑௐ
ଶ ������
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RQGH ܿ௧ p� R� FRHILFLHQWH� GH� VHQVLELOLGDGH� XWLOL]DGR� SDUD� FRQYHUWHU� R� YDORU� DGLPHQVLRQDO� GD�

LQFHUWH]D ௐݑ GR�SDUkPHWUR�ܹ SDUD�JUDXV�&HOVLXV��2�YDORU�GH�ܿ௧ IRL�GHWHUPLQDGR�SHOD� GHULYDGD�

SDUFLDO�GD�HTXDomR������ HP�UHODomR�D�ܹ�

ܿ௧ ൌ
ூ௉ሺܹሻ்ݐ߲

߲ܹ
ൌ

ͳ

ටܣଶ െ Ͷ ή ܤ ή ൫ͳ െܹሺݐሻ൯

ሺԨሻ
������

2� YDORU� GD� LQFHUWH]Dݑ�ௐ IRL REWLGR� D� SDUWLU� GDV� GHULYDGDV� SDUFLDLV� GH�ܹሺݐሻ HP�

UHODomR�D�ܴሺݐሻ H�ܴሺͲԨሻ�

ௐݑ
ଶ ൌ ܿௐ೟

ଶ ோሺ௧ሻݑ
ଶ ൅ ܿௐబ

ଶ ோሺ଴Ԩሻݑ
ଶ ൌ ൬

߲ܹሺݐሻ

߲ܴሺݐሻ
൰
ଶ

ோሺ௧ሻݑ
ଶ ൅ ൬

߲ܹሺݐሻ

߲ܴሺͲԨሻ
൰
ଶ

ோሺ଴Ԩሻݑ
ଶ ������

RQGH��

ܿௐ೟
ൌ

ଵ

ோሺ଴Ԩሻ
H��ܿௐబ

ൌ
ோሺ௧ሻ

ோమሺ଴Ԩሻ
�

ோሺ௧ሻݑ p�D�LQFHUWH]D�HVWLPDGD�SDUD�ܴሺݐሻ��H

ோሺ଴Ԩሻݑ p�D�LQFHUWH]D�HVWLPDGD�SDUD�ܴሺԨሻ�

$�7DEHOD�� DSUHVHQWD�D�FRQWULEXLomR�GH�LQFHUWH]D�GD�FRUUHomR�GH�WHPSHUDWXUD�GHYLGR�

DR�SURFHVVR�GH�PHGLomR�GH�ܹ SDUD�FDGD�WHPSHUDWXUD�GH�UHIHUrQFLD�

7DEHOD�� ± 5HVXOWDGRV REWLGRV SDUDݑ�௧ೈ HP FDGD�WHPSHUDWXUD�GH�UHIHUrQFLD�

ࢌࢋ࢚࢘ ሺ ሻ ൬
૚

ሺ૙ࡾ ሻ
൰
૛

ሻ࢚ሺࡾ࢛
૛

൬
ሻ࢚ሺࡾ

૛ሺ૙ࡾ ሻ
൰
૛

ሺ૙ࡾ࢛ ሻ

૛
ࢃ࢛
૛ ࢚ࢉ

૛ ࢃ࢚࢛
૛

૚૙ǡ ૚ૢૡ ૙ǡ ૙૙૙૚ ૙ǡ ૙૙૙૙૞૛ ૙ǡ ૙૙૙૚૙ૡ ૙ǡ ૙૙૙૙૞૞ ૙ǡ ૙૙૙૙૙૙૙૚૚૚ ૟૞૟ૡ૝ǡ ૝૞૞૙૟૛૙૜૛ ૙ǡ ૙૛ૠ૙૜૚

૚૞ǡ ૚૛૝ ૙ǡ ૙૙૙૚ ૙ǡ ૙૙૙૙૞૜ ૙ǡ ૙૙૙૚૚૛ ૙ǡ ૙૙૙૙૞૞ ૙ǡ ૙૙૙૙૙૙૙૚૚૞ ૟૞ૢ૝ૡǡ ૛૜૜૜૝૛૜૞૞ ૙ǡ ૙૛ૠ૞૚૟

૛૙ǡ ૚૝૞ ૙ǡ ૙૙૙૚ ૙ǡ ૙૙૙૙૞૟ ૙ǡ ૙૙૙૚૚૟ ૙ǡ ૙૙૙૙૞૞ ૙ǡ ૙૙૙૙૙૙૙૚૚ૢ ૟૟૛૚ૡǡ ૟ૢૢ૝૞૚૚ૡ૞ ૙ǡ ૙૛ૡ૚૛ૡ

૛૝ǡ ૝ૡૡ ૙ǡ ૙૙૙૚ ૙ǡ ૙૙૙૙૞૟ ૙ǡ ૙૙૙૚૛૙ ૙ǡ ૙૙૙૙૞૞ ૙ǡ ૙૙૙૙૙૙૙૚૛૛ ૟૟૝૞૜ǡ ૢૢૠૡ૜૛૟૜૝ ૙ǡ ૙૛ૡ૝૝૛

૜૙ǡ ૚ૠ૛ ૙ǡ ૙૙૙૚ ૙ǡ ૙૙૙૙૞ૡ ૙ǡ ૙૙૙૚૛૞ ૙ǡ ૙૙૙૙૞૞ ૙ǡ ૙૙૙૙૙૙૙૚૛૟ ૟૟ૠ૟૜ǡ ૢ૙૝ૢૡૢ૛ૠ૙ ૙ǡ ૙૛ૢ૙૚૟

૜૞ǡ ૚૝૝ ૙ǡ ૙૙૙૚ ૙ǡ ૙૙૙૙૟૙ ૙ǡ ૙૙૙૚૛ૢ ૙ǡ ૙૙૙૙૞૞ ૙ǡ ૙૙૙૙૙૙૙૚૜૚ ૟ૠ૙૜૟ǡ ૠ૚૜૛૛ૢ૜૞૟ ૙ǡ ૙૛ૢ૟૙૞

૝૙ǡ ૚૛૙ ૙ǡ ૙૙૙૚ ૙ǡ ૙૙૙૙૟૙ ૙ǡ ૙૙૙૚૜૝ ૙ǡ ૙૙૙૙૞૞ ૙ǡ ૙૙૙૙૙૙૙૚૜૝ ૟ૠ૜૚૚ǡ ૝૞ૡ૚ૠ૞ૡ૝૙ ૙ǡ ૙૜૙૙૚૜

૝૞Ǥ ૚ૢ૜ ૙ǡ ૙૙૙૚ ૙ǡ ૙૙૙૙૟૛ ૙ǡ ૙૙૙૚૜ૡ ૙ǡ ૙૙૙૙૞૞ ૙ǡ ૙૙૙૙૙૙૙૚૜ૡ ૟ૠ૞ૢ૜ǡ ૛ૠૡૠૠ૙૚૙૜ ૙ǡ ૙૜૙૞૝૞

૞૙ǡ ૝૙૛ ૙ǡ ૙૙૙૚ ૙ǡ ૙૙૙૙૟૝ ૙ǡ ૙૙૙૚૝૜ ૙ǡ ૙૙૙૙૞૞ ૙ǡ ૙૙૙૙૙૙૙૚૝૛ ૟ૠૡૡ૝ǡ ૝ૡૠ૜ૢૡૠૡ૙ ૙ǡ ૙૜૚૙૞૙
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������� &RUUHomR GD &DOLEUDomR

8PD�YH]�TXHݐ�௧௜௣ IRL REWLGD�GLUHWDPHQWH�GD�IXQomR�GH�DMXVWH��D�FRUUHomRݐߜ�௖௔௟ IRL�

FRQVLGHUDGD QXOD�H�VXD�LQFHUWH]Dݑ�௧೎ೌ೗ � IRUQHFLGD�QR�FHUWLILFDGR�GH�FDOLEUDomR��IRL�FRQVLGHUDGD�

FRPR�FRPSRQHQWH�GR�WLSR�%��GH�GLVWULEXLomR�QRUPDO� FRP�IDWRU�GH�DEUDQJrQFLD�݇ ൌ ʹ H�JUDXV�

GH� OLEHUGDGH� LQILQLWRV� $V� LQFHUWH]DV� GHFODUDGDV� QR� FHUWLILFDGR� GH� FDOLEUDomR GD� 7,3� VmR�

DSUHVHQWDGDV� QD� 7DEHOD� �� 1RV� SRQWRV� LQWHUPHGLiULRV IRL� FRQVLGHUDGD� D� PDLRU LQFHUWH]D� GR�

LQWHUYDOR�

7DEHOD� � � ,QFHUWH]D� GHFODUDGD� QR� FHUWLILFDGR� GH� FDOLEUDomR� GD� 7,3� SDUD� XP� IDWRU� GH� DEUDQJrQFLD� ݇ ൌ ʹ H�
SUREDELOLGDGH�GH�DEUDQJrQFLD�GH�DSUR[LPDGDPHQWH���� �,10(752��������

7HPSHUDWXUD�ሺ ሻ 8�ሺ ሻ

૚૙ǡ ૙૛૟ ૙ǡ ૙૛૞

૚૞ǡ ૙૙૙ ૙ǡ ૙૛૞

૛૙ǡ ૙૛૙ ૙ǡ ૙૛૞

૛૞ǡ ૙૙૙ ૙Ǥ ૙૜ૡ

૛ૢǡ ૢૢૠ ૙ǡ ૙૜ૡ

૜૞ǡ ૙૙૙ ૙ǡ ૙૜ૡ

૝૙ǡ ૙૟૞ ૙ǡ ૙૛ૡ

૝૞ǡ ૙૙૙ ૙ǡ ૙૞૝

૞૙ǡ ૙૟૞ ૙ǡ ૙૞૝

e� LPSRUWDQWH� REVHUYDU� TXH� RV� UHVXOWDGRV� HQFRQWUDGRV� SDUD� D� LQFHUWH]D� GH�ܹ��

DSUHVHQWDGRV�QD�7DEHOD����VmR�VXSHULRUHV�DRV�YDORUHV�GH�FDOLEUDomR�DSUHVHQWDGRV�QD�7DEHOD����

XPD�YH]�TXH�DV�QRYDV�PHGLGDV�GD 7,3 IRUDP�UHDOL]DGDV�HP�FRQGLo}HV�GLIHUHQWHV�GDV�FRQGLo}HV�

GR�ODERUDWyULR�RQGH�D�PHVPD�IRL�FDOLEUDGD��(P�PHGLo}HV�SyV�FDOLEUDomR� D�LQFHUWH]D�KHUGDGD�

GR�FHUWLILFDGR�GH�FDOLEUDomR�GHYH�VHU�FRPELQDGD�FRP�DV�QRYDV�IRQWHV�GH�LQFHUWH]DV�DYDOLDGDV�

3RUWDQWR��p�VHPSUH�HVSHUDGR�DYDOLDU�XP�YDORU�VXSHULRU�SDUD�LQFHUWH]D�GH�PHGLomR�

������� &RUUHomR GD�(VWDELOLGDGH GR�%DQKR�7pUPLFR

$� LQFHUWH]D� DVVRFLDGD� DR� PHLR� WpUPLFR� IRL� DYDOLDGD� D� SDUWLU� GD� SHVTXLVD� GH�

XQLIRUPLGDGH WHPSRUDO�GR�EDQKR�SDUD�D�WHPSHUDWXUD�FHQWUDO�GD�IDL[D�FDOLEUDomR��$�XQLIRUPLGDGH�

WHPSRUDO�FDUDFWHUL]D�D�HVWDELOLGDGH�GR�EDQKR��RX�VHMD��VXD�FDSDFLGDGH�GH�PDQWHU�D�WHPSHUDWXUD�

FRP�GLVSHUVmR�PtQLPD�GXUDQWH�DV�FRPSDUDo}HV�HQWUH�RV�VHQVRUHV��$ DYDOLDomR�GD�HVWDELOLGDGH�

IRL� DYDOLDGD� FRQIRUPH� DV� RULHQWDo}HV� GHVFULWDV� HP� �³(85$0(7� FJ���� � &DOLEUDWLRQ� RI�
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7HPSHUDWXUH�%ORFN�&DOLEUDWRUV´�������� )RUDP�UHDOL]DGDV�����OHLWXUDV�GD�7,3 HP�LQWHUYDORV�GH�

���VHJXQGRV��R�TXH�FRUUHVSRQGH�D�XP�WHPSR�WRWDO�GH����PLQXWRV�GH�REVHUYDomR� $�FRUUHomR�

௕௔ݐߜ IRL�FRQVLGHUDGD QXOD�H�D�VXD�LQFHUWH]Dݑ�௧್ೌ FRPR�FRPSRQHQWH�GR��WLSR�%��GH�GLVWULEXLomR�

XQLIRUPH�FRP�JUDXV�GH�OLEHUGDGH�LQILQLWRV��2�YDORU GR�Pi[LPR�GHVYLR�HQWUH�FDGD WHPSHUDWXUD�

PHGLGD H�R�YDORU�PpGLR�GH� WRGDV�DV�REVHUYDo}HV IRL�XWLOL]DGR�SDUD�GHWHUPLQDU�RV OLPLWHV�GH�

േሺܽ ൌ ூ௉೔்ݐหݔ�݉ െ ூ௉തതതതതหሻ்ݐ ξ͵Τ GD�GLVWULEXLomR� $�)LJXUD��� DSUHVHQWD�D�VpULH�GH�PHGLGDV�FRP

R YDORU�PpGLR� GH�ʹͶǡͶͺͺ Ԩ H� GHVYLR� SDGUmR� GH�ͲǡͲͲͶ Ԩ� 2� H[SHULPHQWR� IRL� UHDOL]DGR� HP�

WHPSHUDWXUD�DPELHQWH�GH�ʹͷǡʹ Ԩ േ Ͳǡͷ Ԩ H R�GHVYLR�Pi[LPR�REVHUYDGR�IRL�GH�ͲǡͲͲͺ͸ Ԩ�

)LJXUD��� ± $YDOLDomR�GD�HVWDELOLGDGH�GR�EDQKR�HP ʹͶǡͶͺͺ Ԩ�

2�EDL[R�YDORU�GR�GHVYLR�HQFRQWUDGR�HP�UHODomR�D�LQFHUWH]D�LQLFLDO�GH�IiEULFD�GRV�

WHUP{PHWURV� HP� FDOLEUDomR� SHUPLWH� GHGX]LU� TXH� HVWH� EDQKR� WpUPLFR� SRVVXL� SHUIRUPDQFH�

DGHTXDGD� SDUD� R� SURFHGLPHQWR� GH� FDOLEUDomR� SURSRVWR� 1D� IROKD� GH� GDGRV� GR� IDEULFDQWH� GR�

EDQKR��48,0,6������� QmR�p�LQIRUPDGR�YDORU�GD�HVWDELOLGDGH�H��SRUWDQWR��QmR�IRL�SRVVtYHO�ID]HU�

XPD�FRPSDUDomR��(QWUHWDQWR��R�YDORU�HQFRQWUDGR�QR�H[SHULPHQWR�p�VLJQLILFDWLYDPHQWH�VXSHULRU�

DR� YDORU� GD� VHQVLELOLGDGH� ሺേͲǡͳ Ԩሻ GR� WHUP{PHWUR� XWLOL]DGR� SHOR� FRQWURODGRU� WpUPLFR� GR�

HTXLSDPHQWR�� (VWH� IDWR� FRUURERUD� FRP� D� GHFLVmR� GH� QmR� XVDU� R� VHQVRU� GH� WHPSHUDWXUD GR�

FRQWURODGRU�GR�EDQKR�FRPR�UHIHUrQFLD�SDUD�FDOLEUDomR�
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������� ,QFHUWH]D )LQDO�GR�6LVWHPD�GH�&DOLEUDomR

$�LQFHUWH]D�DVVRFLDGD�DR�SURFHGLPHQWR�GH�PHGLomR�GD� WHPSHUDWXUD�GH�UHIHUrQFLD�

FRQVLGHUD�WRGDV�DV�FRQWULEXLo}HV�GR�DUUDQMR�H[SHULPHQWDO�GHVHQYROYLGR�H UHSUHVHQWD�D�LQFHUWH]D�

PtQLPD� GH� FDOLEUDomR� SDUD� RV� H[SHULPHQWRV� UHDOL]DGRV� QR� /DERUDWyULR� GH� ,QVWUXPHQWDomR� H�

0HGLGDV��/,0��GR�&%3)��2�UHVXOWDGR�HVWLPDGR�SDUDݑ�௧ೝ೐೑ IRL�REWLGR�D�SDUWLU�GD�DSOLFDomR�GD�

/38�QD�HTXDomR�������

௧ೝ೐೑ݑ
ଶ ൌ ܿଵ

ଶݑ௧ೈ
ଶ ൅ ܿଶ

ଶݑ௧೎ೌ೗
ଶ ൅ ܿଷ

ଶݑ௧್ೌ
ଶ ������

RQGH� RV�FRHILFLHQWHV�GH�VHQVLELOLGDGH�VmR�ܿଵ ൌ ܿଶ ൌ ܿଷ ൌ ͳ� $�7DEHOD��� DSUHVHQWD�R�UHVXOWDGR�

REWLGR�SDUD�DV�� WHPSHUDWXUDV�GH�UHIHUrQFLD�

7DEHOD��� � 5HVXOWDGR�GD�HVWLPDWLYD�GH�LQFHUWH]D�GR�DUUDQMR�H[SHULPHQWDO�GH�FDOLEUDomR�

ࢌࢋ࢚࢘ ࢃ࢚࢛
࢒ࢇࢉ࢚࢛

ࢇ࢈࢚࢛
ࢌࢋ࢚࢛࢘

૚૙ǡ ૚ૢૡ ૙ǡ ૙૛ૠ૙૜૚ ૙ǡ ૙૚૛૞ ૙ǡ ૙૙૙૝ૢૠ ૙ǡ ૙૛ૢૠૡ૞

૚૞ǡ ૚૛૝ ૙ǡ ૙૛ૠ૞૚૟ ૙ǡ ૙૚૛૞ ૙ǡ ૙૙૙૝ૢૠ ૙ǡ ૙૜૙૛૛૟

૛૙ǡ ૚૝૞ ૙ǡ ૙૛ૡ૚૛ૡ ૙ǡ ૙૚૛૞ ૙ǡ ૙૙૙૝ૢૠ ૙ǡ ૙૜૙ૠૡ૝

૛૝Ǥ ૝ૡૡ ૙ǡ ૙૛ૡ૝૝૛ ૙ǡ ૙૚ૢ૙ ૙ǡ ૙૙૙૝ૢૠ ૙ǡ ૙૜૝૛૙ૡ

૜૙ǡ ૚ૠ૛ ૙ǡ ૙૛ૢ૙૚૟ ૙ǡ ૙૚ૢ૙ ૙ǡ ૙૙૙૝ૢૠ ૙ǡ ૙૜૝૟ૡૠ

૜૞ǡ ૚૝૝ ૙ǡ ૙૛ૢ૟૙૞ ૙ǡ ૙૚ૢ૙ ૙ǡ ૙૙૙૝ૢૠ ૙ǡ ૙૜૞૚ૡ૚

૝૙ǡ ૚૛૙ ૙ǡ ૙૜૙૙૚૜ ૙ǡ ૙૚૝૙ ૙ǡ ૙૙૙૝ૢૠ ૙ǡ ૙૜૜૚૛૚

૝૞ǡ ૚ૢ૜ ૙ǡ ૙૜૙૞૝૜ ૙ǡ ૙૛ૠ૙ ૙ǡ ૙૙૙૝ૢૠ ૙ǡ ૙૝૙ૠૠ૚

૞૙ǡ ૝૙૛ ૙ǡ ૙૜૚૙૞૙ ૙ǡ ૙૛ૠ૙ ૙ǡ ૙૙૙૝ૢૠ ૙ǡ ૙૝૚૚૞૚

2�PDLRU� YDORU� HQFRQWUDGR� QD� 7DEHOD� ���� UHIHUHQWH� j� WHPSHUDWXUD� GH� ͷͲԨ� IRL�

XWLOL]DGR�SDUD�GHWHUPLQDU�D�LQFHUWH]D�PtQLPD�GH�FDOLEUDomR TXH�R�DUUDQMR�H[SHULPHQWDO�p�FDSD]�

GH�RIHUHFHU��3DUD�ODERUDWyULRV�GH�FDOLEUDomR�DFUHGLWDGRV�SHOR�,10(752�HVWH�YDORU�p�GHILQLGR�

HP��,10(752������D� FRPR�D�FDSDFLGDGH�GH�PHGLomR�H�FDOLEUDomR��&0&��GR ODERUDWyULR��

4XDQWR� PHQRU� R� YDORU� GD� &0&�PDLRU� p� D� TXDOLGDGH� GR� VHUYLoR� SUHVWDGR�� /HYDQGR�VH� HP�

FRQVLGHUDomR�TXH�IRUDP�DYDOLDGDV�DV�PDLRUHV�IRQWHV�GH�LQFHUWH]DV��R�UHVXOWDGR�HQFRQWUDGR�QmR�

WHULD�XPD�GLIHUHQoD� VLJQLILFDWLYD� FDVR� IRVVHP�FXPSULGRV� WRGRV�RV� UHTXLVLWRV�GH� DFUHGLWDomR��

'HVWH�PRGR��p�SRVVtYHO�FRPSDUDU�R�YDORU�GD�LQFHUWH]D�PtQLPD�GR�DUUDQMR�H[SHULPHQWDO FRP�D�

&0&�SXEOLFDGD�QR��HVFRSR��GH��DFUHGLWDomR GH�WRGRV�RV�ODERUDWyULRV�DFUHGLWDGRV��GLVSRQtYHO�QR�

VLWH� GR� ,QPHWUR� �,10(752�� ����E��� 2� YDORU� HVWLPDGR� GH� ͲǡͲͺʹ Ԩ SDUD� XP� IDWRU� GH�

DEUDQJrQFLD� ݇ ൌ ʹ H� SUREDELOLGDGH� GH� DEUDQJrQFLD� GH� DSUR[LPDGDPHQWH� ���� VH� PRVWURX�
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LQIHULRU�DRV�YDORUHV�GH &0&�GH�GLYHUVRV�ODERUDWyULRV�DFUHGLWDGRV�

����� ,QFHUWH]D�GR�7HUP{PHWUR�HP�&DOLEUDomR

2�PRGHOR�GH�PHGLomR�SDUD� D� LQGLFDomR�D� VHU� FRUULJLGD�GRV� WHUP{PHWURV�GLJLWDLV�

�7'��HP�FDOLEUDomR�p�GHILQLGR�SRU�

௜௡ௗݐ ൌ ஽்ݐ ൅ ௥௘௦ݐߜ ൅ ௘௦௧ݐߜ ������

RQGH�

஽்ݐ p�D�WHPSHUDWXUD�GHWHUPLQDGD�SHOR�7'�

௥௘௦ݐߜ p�D�FRUUHomR GHYLGD�j�UHVROXomR�GD�LQGLFDomR�GLJLWDO��H

௘௦௧ݐߜ p�D�FRUUHomR GHYLGD�j�HVWDELOLGDGH�GR�7'�

2V�WHUPRV�GD�HTXDomR�GHݐ�௜௡ௗ VmR�REWLGRV�GD�VHJXLQWH�IRUPD�

D� 2�YDORU�GH்ݐ�஽ IRL REWLGR�SHOD�PpGLD�DULWPpWLFD�GDV�݊ LQGLFDo}HV GR�7'� $ VXD�LQFHUWH]D�

�஽்ݑ FDOFXODGD� SHOR� GHVYLR� SDGUmR� H[SHULPHQWDO� GD� PpGLD�� IRL� FRQVLGHUDGD� FRPR�

FRPSRQHQWH�GR�WLSR�$��GH�GLVWULEXLomR�QRUPDO��FRP�݊ െ ͳ JUDXV�GH�OLEHUGDGH��

E� $�FRUUHomRݐߜ�௥௘௦ p�QXOD�H�D�VXD�LQFHUWH]Dݑ�௧ೝ೐ೞ IRL�FRQVLGHUDGD�FRPR�FRPSRQHQWH�GR�

WLSR�%��GH�GLVWULEXLomR�XQLIRUPH�FRP�JUDXV�GH�OLEHUGDGH�LQILQLWRV� 2�7'�IRL�FRQILJXUDGR�

SDUD�D UHVROXomR�Pi[LPD�GH��� ELWV��RQGH�R�PHQRU�YDORU�GH�WHPSHUDWXUD�TXH�p�SRVVtYHO�

GLIHUHQFLDU�p�GH ͲǡͲ͸ʹͷ Ԩ��2�YDORU�GD�UHVROXomR�IRL�XWLOL]DGR�SDUD�GHWHUPLQDU RV�OLPLWHV�

GH�േሺܽ ൌ ݋ ­ݑ݈݋ݏ݁ݎ ʹΤ ሻ ξ͵Τ GD�GLVWULEXLomR�

F� $�FRUUHomRݐߜ�௘௦௧ p�QXOD�H�VXD�LQFHUWH]Dݑ�௧೐ೞ೟ IRL�FRQVLGHUDGD�FRPR�FRPR�FRPSRQHQWH�

GR�WLSR�%��GH�GLVWULEXLomR�XQLIRUPH�FRP�JUDXV�GH�OLEHUGDGH�LQILQLWRV��2�YDORU�GH�οݐ଴ ൌ

ቚݐ଴೑ െ ஽்ݐ�଴೔ቚ��GLIHUHQoD�HQWUH�DV�OHLWXUDV�PpGLDV�GHݐ QR�SRQWR�GR�JHOR�DQWHV�H�GHSRLV�GR�

SURFHGLPHQWR�GH�FDOLEUDomR��IRL�XWLOL]DGR�SDUD�GHWHUPLQDU�RV�OLPLWHV�GH�േሺܽ ൌ οݐ଴ሻ ξ͵Τ

GD�GLVWULEXLomR��'D�PHVPD�IRUPD�TXH�RFRUUH�SDUD�D�7,3�HVVD�FRUUHomR�SRGH�VHU�XWLOL]DGD

TXDQGR� R� QtYHO� GH� LQFHUWH]D� UHTXHULGR� QmR� GHPDQGD� D� DYDOLDomR� GD� FRQWULEXLomR� GH�

KLVWHUHVH�

2�UHVXOWDGR�HVWLPDGR�SDUDݑ�௧೔೙೏ IRL REWLGR�D�SDUWLU�GD�DSOLFDomR�GD�/38�QD�HTXDomR�
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�������

௧೔೙೏ݑ
ଶ ൌ ܿଵ

ଶݑ௧೅ವ
ଶ ൅ ܿଶ

ଶݑ௧ೝ೐ೞ
ଶ ൅ ܿଷ

ଶݑ௧೐ೞ೟
ଶ ������

RQGH��RV�FRHILFLHQWHV�GH�VHQVLELOLGDGH�VmR�ܿଵ ൌ ܿଶ ൌ ܿଷ ൌ ͳ�

(P�FDGD�SRQWR�GH�UHIHUrQFLD�IRUDP�UHJLVWUDGRV�R�YDORU�PpGLR�H�D�LQFHUWH]D�SDGUmR�

GD�UHSHWLWLYLGDGH�GH�WRGRV�RV�VHQVRUHV�HP�FDOLEUDomR��$�)LJXUD��� DSUHVHQWD�R�UHVXPR�GRV GDGRV�

UHJLVWUDGRV�SDUD�R 7HUP{PHWUR ��

)LJXUD��� � 5HVXPR�GRV�GDGRV EUXWRV��YDORU�PpGLR�H�UHSHWLWLYLGDGH�UHJLVWUDGRV�SDUD�R�7HUP{PHWUR � HP�FDGD�SRQWR�
GH�UHIHUrQFLD�

1D� )LJXUD� �� p� SRVVtYHO� REVHUYDU� TXH� R� PDLRU� YDORU� GD� LQFHUWH]D� SDGUmR GD

UHSHWLWLYLGDGH��HQFRQWUDGR�SDUD�D�WHPSHUDWXUD�GH�ͶͶǡͻ͸͸͹ Ԩ��FRUUHVSRQGH�D�XP�GHVYLR�SDGUmR�

GH�ͲǡͲ͵ͳ͵ Ԩ �TXDVH�D�PHWDGH�GD�UHVROXomR FRQVHJXLGD�FRP����ELWV�� (VWH�IDWR�VXJHUH TXH� HP�

VLWXDo}HV RQGH� VHMD SRVVtYHO� XWLOL]DU� WpFQLFDV� GH� VREUHDPRVWUDJHP� FRPR� IRL� UHDOL]DGD� HP�

�/(217<(9�HW�DO�������� SDUD�HVWH�PHVPR�WLSR�GH�WHUP{PHWUR��DXPHQWDU�D�UHVROXomR�HP���RX�

��ELWV SHUPLWLUi�H[SORUDU�GH�IRUPD�RWLPL]DGD�D�SUHFLVmR DOFDQoDGD�SRU�HVWH�VHQVRU��

3DUD� FDGD� WHPSHUDWXUD� GH� FDOLEUDomR� IRL� PRQWDGD� XPD� SODQLOKD� GH� FiOFXOR GH�

LQFHUWH]D SDUD� WRGRV� RV� VHQVRUHV��1D�7DEHOD� �� p� DSUHVHQWDGD� D� SODQLOKD� GR�7HUP{PHWUR ��
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UHIHUHQWH�j�WHPSHUDWXUD�GH�ʹͲ Ԩ�

7DEHOD��� � 3ODQLOKD�GH�LQFHUWH]D�GR�7HUP{PHWUR�� HP�ʹͲԨ�

*UDQGH]D
(VWLPDWLYD�
�PpGLD�

,QFHUWH]D�
SDGUmR

8QLGDGH
7LSR�GH�

'LVWULEXLomR
'LYLVRU

&RHILF��GH�
VHQVLELOLGDGH

&RQWULEXLomR 8QLGDGH
*UDXV�GH�
OLEHUGDGH

஽்ݐ ʹͲǡͲ͹ͷͷʹ ͲǡͲͲʹ͹ͷ͹ Ԩ QRUPDO ͳ ͳ ͲǡͲͲʹ͹ͷ͹ Ԩ ͳͳͻ

௥௘௦ݐߜ Ͳ ͲǡͲ͸ʹͷ Ԩ XQLIRUPH ʹξ͵ ͳ ͲǡͲͳͺͲͶʹ Ԩ λ

௘௦௧ݐߜ Ͳ ͲǡͲͲ͵ͳ͵ Ԩ XQLIRUPH ξ͵ ͳ ͲǡͲͲͳͺͲͶ Ԩ λ

ࢊ࢔࢏࢚ ૛૙ǡ ૙૙૛૚ ࢊ࢔࢏࢚࢛ ૙ǡ ૙૚ૡ૜૝

2�UHVXOWDGR�DSUHVHQWDGR�QD�7DEHOD��� GHPRQVWUD�XP YDORU�GH LQFHUWH]D LQIHULRU�HP

DSUR[LPDGDPHQWH ��YH]HV�DR�YDORU�GLYXOJDGR QD�IROKD�GH�GDGRV�GR�IDEULFDQWH��2�VHX�YDORU�ILQDO�

DLQGD�VHUi�DFUHVFLGR�GDV�FRQWULEXLo}HV�GH�LQFHUWH]D�SDUD�D�UHSURGXomR GD�,76��� H�GR�PRGHOR�

GH�DMXVWH� (QWUHWDQWR��R�HVSDOKDPHQWR�GR�HUUR�HQWUH�RV����VHQVRUHV�HP�FDOLEUDomR�DSUHVHQWD�R�

PHVPR�FRPSRUWDPHQWR GH DSUR[LPDGDPHQWH GH�Ͳǡͷ Ԩ SDUD�േ͵ߪ � $�)LJXUD��� DSUHVHQWD�RV�

YDORUHV DGDSWDGRV�GD�IROKD�GH�GDGRV�GR�IDEULFDQWH��HVTXHUGD� H�RV�YDORUHV�PHGLGRV�GRV�VHQVRUHV�

HP�FDOLEUDomR��GLUHLWD��

)LJXUD� �� � 9DULDomR� GR� HUUR� QD� IDL[D� GH� FDOLEUDomR�� 2V� VHQVRUHV� HP� FDOLEUDomR� �GLUHLWD�� DSUHVHQWDUDP� XP�
FRPSRUWDPHQWR VLPLODU�DRV�GDGRV�GR�IDEULFDQWH��HVTXHUGD��FRP�TXDVH�D�PHVPD�DPSOLWXGH�GH�GLVSHUVmR�

����� ,QFHUWH]D�GR�0RGHOR�GH�$MXVWH

$�7DEHOD� �� DSUHVHQWD� RV� FRHILFLHQWHV� GH� UHJUHVVmR� FDOFXODGRV SHOR�PpWRGR�GRV�

PtQLPRV�TXDGUDGRV�SDUD� D� FXUYD�GH� FRUUHomR GH� FDGD� WHUP{PHWUR� HP�FDOLEUDomR� 1D� WDEHOD�

WDPEpP�VmR�DSUHVHQWDGRV�R�UHVSHFWLYR�FRHILFLHQWH�GH�GHWHUPLQDomR ܴଶ H�D�LQFHUWH]D� DWULEXtGD�

DR�DMXVWH�GH�FDGD�FXUYD� $�FRUUHomRݐߜ�௔௝௨௦ p�QXOD�H�D�VXD LQFHUWH]Dݑ�௧ೌೕೠೞ IRL FRQVLGHUDGD�FRPR�
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FRPSRQHQWH�GR�WLSR�$��GH�GLVWULEXLomR�QRUPDO��FRP�݊ െ ͵ JUDXV�GH�OLEHUGDGH� 2�YDORU�GH�ܴଶ IRL

FDOFXODGR�SHOD�HTXDomR ������ H�R�YDORU�GHݑ�௧ೌೕೠೞ SHOD�HTXDomR��������

7DEHOD��� � 5HVXOWDGR�GD�UHJUHVVmR�OLQHDU�SDUD�WRGRV�RV�WHUP{PHWURV�HP�FDOLEUDomR�

7HUP{PHWUR ૚ࢇ ૛ࢇ ૜ࢇ ૛ࡾ ࢙࢛࢐ࢇ࢚࢛

7HUP�� െ૙ǡ ૛૚૚૜૟૛૝ ૙ǡ ૙૚ૡ૙૞ૡૡ૛ െ૙ǡ ૙૙૙૚ૡૡૡ૝૟૟૞ ૙ǡ ૢૡ૜૝૝ ૙ǡ ૙૚૝૜૝

7HUP�� െ૙ǡ ૚૞ૢ૞ૠૠ૛ ૙ǡ ૙૚ૢ૛ૡૡ૜૜ െ૙ǡ ૙૙૙૚ૢ૝૚ૢ૛ૠ ૙ǡ ૢૠૢ૟૛ ૙ǡ ૙૚ૠૢૡ

7HUP�� െ૙ǡ ૙૝૛૜ૠ૜૙૛ ૙ǡ ૙૚ૠૡ૜ૡૢ૜ െ૙ǡ ૙૙૙૚ૡૡ૚ૢૢ૚ ૙ǡ ૢૡ૞૟૚ ૙ǡ ૙૚૜૚૙

7HUP�� െ૙ǡ ૛૞૟૜૛૙ૠ ૙ǡ ૙૚ૡૡ૚ૡ૜૚ െ૙ǡ ૙૙૙૚૝૚૝ૠ૚૛ ૙ǡ ૢૢ૜૟ૢ ૙ǡ ૙૚૜૙૝

7HUP�� െ૙ǡ ૙ૠ૞૟૟ૠ૙૚ ૙ǡ ૙૚૞ૢ૞૟૟૟ െ૙ǡ ૙૙૙૚૞૟૞ૠૢ૛ ૙ǡ ૢૢ૙૞૝ ૙ǡ ૙૚૙૝૟

7HUP�� െ૙ǡ ૚૜૜૞૙૟૞ ૙ǡ ૙૚૞૝ૡ૟ૠ૙ െ૙ǡ ૙૙૙૚૛૞૟૞૜ૢ ૙ǡ ૢૢ૚૞૟ ૙ǡ ૙૚૚ૠ૙

7HUP�� െ૙ǡ ૜૝૜ૠૠ૝૙ ૙ǡ ૙૚ૠ૜૞૝૛૜ െ૙ǡ ૙૙૙૚૞૟૟૜૜૟ ૙ǡ ૢૢ૝ૡ૝ ૙ǡ ૙૙ૢ૚૟

7HUP�� െ૙ǡ ૚૛ૡ૛ૡ૜૚ ૙ǡ ૙૚૝ૢ૙૜ૢ૟ െ૙ǡ ૙૙૙૚૜ૡ૟ૡ૞૟ ૙ǡ ૢૡૠ૙૜ ૙ǡ ૙૚૛૚ૢ

7HUP�� ૙ǡ ૙૛ૠૠૠ૚ૢ૟ ૙ǡ ૙૙૟ૠ૙ૠ૟૜૜ െ૙ǡ ૙૙૙૙૝૙૙૛૝ૢૠ ૙ǡ ૢૡ૛૛૜ ૙ǡ ૙૙ૢ૛૙

7HUP��� െ૙ǡ ૙ૡ૜૞૙૟૚૚ ૙ǡ ૙૚૛ૡ૙૝૟ૢ െ૙ǡ ૙૙૙૚૜ૡ૚ૠ૜૟ ૙ǡ ૢ૟૝૞૝ ૙ǡ ૙૚૝૜ૡ

7HUP��� െ૙ǡ ૛૙૟ૠ૚૜૞ ૙ǡ ૙૚૝ૡ૙૙૞૜ െ૙ǡ ૙૙૙૚૛૟૝ૢૠૠ ૙ǡ ૢૡૢ૞૝ ૙ǡ ૙૚૚ૡ૞

$QDOLVDQGR D�7DEHOD��� p�SRVVtYHO�FRQFOXLU�TXH�WRGRV�RV�DMXVWHV�UHDOL]DGRV�IRUDP�

FDSD]HV� GH� H[SOLFDU� D� YDULDomR� GR� YDORU� GD FRUUHomR� HP� UHODomR� D� YDULDomR� GD� WHPSHUDWXUD�

LQGLFDGD�HQWUH DSUR[LPDGDPHQWH �� D���� GRV�FDVRV �YDORUHV�UHIHUHQWHV�DR ܴଶ HQFRQWUDGRV�SDUD�

R�7HUP{PHWUR����H�R�WHUP{PHWUR���� 'D�PHVPD�IRUPD�TXH�IRL�REVHUYDGR�HP�UHODomR�j�LQFHUWH]D

DWULEXtGD�j�LQGLFDomR�GRV�VHQVRUHV��RV� YDORUHV�GH�LQFHUWH]D�GR�DMXVWH�WDPEpP GHPRQVWUDP XP�

YDORU�GH�LQFHUWH]D�LQIHULRU�HP�DSUR[LPDGDPHQWH���YH]HV�DR�YDORU�DWULEXtGR�j�H[DWLGmR�GR�VHQVRU�

GLYXOJDGD�QD�IROKD�GH�GDGRV�GR�IDEULFDQWH�

����� ,QFHUWH]D�)LQDO�GH�&DOLEUDomR

2�UHVXOWDGR�HVWLPDGR�SDUD�D�LQFHUWH]D�ILQDO�GH�FDOLEUDomR� p�REWLGR�D�SDUWLU�GH��

௖ݑ
ଶ ൌ ܿଵ

ଶݑ௧ೝ೐೑
ଶ ൅ ܿଶ

ଶݑ௧೔೙೏
ଶ ൅ ܿଷ

ଶݑ௧ೌೕೠೞ
ଶ ������

RQGHݑ�௖ p�D�LQFHUWH]D�FRPELQDGD�GD�FRUUHomR�GH�FDOLEUDomR�QD�WHPSHUDWXUDݐ� H RV�FRHILFLHQWHV�

GH�VHQVLELOLGDGH�VmR�ܿଵ ൌ ܿଶ ൌ ܿଷ ൌ ͳ�

������� )DWRU GH�$EUDQJrQFLD

2�IDWRU�GH�DEUDQJrQFLD�݇ IRL FDOFXODGR�D�SDUWLU�GR�YDORU�WDEHODGR�� GD�GLVWULEXLomR�W�



�� �� 5(68/7$'26�(�',6&866­2

6WXGHQW FRPR�XPD�IXQomR�݂ ൌ �ሺߙǡ ߭ሻ ��2�QtYHO�GH�VLJQLILFkQFLD ߙ ൌ ͲǡͲͶͷͷ FRUUHVSRQGH�D�XPD�

SUREDELOLGDGH�GH�ͻͷǡͶͷΨ SDUD�TXH�R�PHQVXUDQGR�VHMD�GHWHUPLQDGR�GHQWUR�GH�XP�LQWHUYDOR�GH�

േ� HP�WRUQR�GH�VHX�YDORU�PpGLR��2V�JUDXV�GH�OLEHUGDGH�VmR�FDOFXODGRV�FRPR�൫ݒ௘௙௙ െ ͳ൯��2V�

JUDXV�GH�OLEHUGDGH�HIHWLYRVݒ�௘௙௙ VmR�REWLGRV�D�SDUWLU�GD�HTXDomR���������GHVHQYROYLGD�SDUD�WRGDV�

DV�IRQWHV�GH�LQFHUWH]DV�GR�WLSR�$�DYDOLDGDV�

௘௙௙ݒ ൌ
௖ݑ
ସሺݕሻ

൫ܿோబݑோబ൯
ସ

݊ െ ͳ
൅
൫ܿோ೟ݑோ೟൯

ସ

݊ െ ͳ
൅
൫ܿଵݑ௧೅ವ൯

ସ

݊ െ ͳ
൅
ቀܿଶݑ௧ೌೕೠೞቁ

ସ

݊ െ ͵
൅

������

RQGH�

RV�JUDXV�GH�OLEHUGDGH�DVVRFLDGRV�jV�LQFHUWH]DV�GR�WLSR�%��ݑோబ೎ೌ೗ ǡ ோబೝ೐ೞݑ ǡ ோబ೐ೞ೟ݑ ǡ ௧೎ೌ೗ݑ ோ೎ೌ೗ݑ�� ��

ோ೐ೞ೟ݑ��ோೝ೐ೞݑ ோ౪బݑ�� ௧್ೌݑ�� �௧ೝ೐ೞݑ�� H �௧೐ೞ೟ݑ VmR�FRQVLGHUDGRV�FRPR�՜ λ��H

RV� FRHILFLHQWHV� GH� VHQVLELOLGDGH� ܿଵ ൌ ܿଶ SRVVXHP� YDORU� XQLWiULR� H� RV� FRHILFLHQWHV� GH�

VHQVLELOLGDGH�ܿோబ H�ܿோ೟ VmR�XWLOL]DGRV�SDUD�FRQYHUWHU�DV�PHGLGDV�GH�UHVLVWrQFLD�HP�RKPV�SDUD�

JUDXV�&HOFLXV�OHYDQGR�HP�FRQVLGHUDomR�j�UHODomR�HQWUH�D�UHVLVWrQFLD�QR�SRQWR�GH�FDOLEUDomR�H�

QR�SRQWR�GR�JHOR�HVWDEHOHFLGD�SRU�ܹǤ 2�YDORU�GH�ܿோబ IRL�GHWHUPLQDGR�SHOD��GHULYDGD�SDUFLDO GD�

HTXDomR������ HP�UHODomR�D�ܴሺͲԨሻ�

ܿோబ ൌ
ூ௉ሺܹሻ்ݐ߲

߲ܴሺͲԨሻ
ൌ

െܴሺݐሻ

ሾܴሺͲԨሻሿଶ ή ටܣଶ െ Ͷ ή ܤ ή ൫ͳ െܹሺݐሻ൯

ሺԨ ȳΤ ሻ
������

H�R�YDORU�GH�ܿோ೟ SHOD�GHULYDGD�SDUFLDO�HP�UHODomR�j�ܴሺݐሻ�

ܿோ೟ ൌ
ூ௉ሺܹሻ்ݐ߲

߲ܴሺݐሻ
ൌ

ͳ

ܴሺͲԨሻ ή ටܣଶ െ Ͷ ή ܤ ή ൫ͳ െܹሺݐሻ൯

ሺԨ ȳΤ ሻ
������

������� ,QFHUWH]D ([SDQGLGD

)LQDOPHQWH�� R� UHVXOWDGR� GD� DYDOLDomR� GD� LQFHUWH]D� p� GLYXOJDGR� SHOD� LQFHUWH]D�

H[SDQGLGD�
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ܷ ൌ ݇ ή ௖ݑ ൌ �ሺͲǡͻͷͶͷǢ ௘௙௙ݒ െ ͳሻ ή ௖ݑ ������

3DUD�FDGD�WHUP{PHWUR�IRL�IHLWR�XP�JUiILFR DSUHVHQWDQGR�R�UHVXOWDGR�GR�DMXVWH�H�D�

LQFHUWH]D� H[SDQGLGD� SDUD� WRGRV� RV� SRQWRV� GH� FDOLEUDomR DVVLP� FRPR� XPD� WDEHOD� FRP� RV�

SULQFLSDLV�GDGRV�D�VHUHP�UHJLVWUDGRV�HP�XP�FHUWLILFDGR�GH�FDOLEUDomR� $ )LJXUD��� H�D�7DEHOD�

�� VH�UHIHUHP�DRV�GDGRV GR�7HUP{PHWUR����2V�GDGRV�GRV�GHPDLV�WHUP{PHWURV�IRUDP�UHJLVWUDGRV�

QR $SrQGLFH�&�

)LJXUD��� ± &XUYD�GH�FRUUHomR�GR�7HUP{PHWUR���H�OLPLWHV�GD LQFHUWH]D H[SDQGLGD�GD�FDOLEUDomR GHFODUDGD�SDUD�
XPD�SUREDELOLGDGH�GH�DEUDQJrQFLD�GH�ͻͷǡͶͷΨ�

2V�OLPLWHV�GD�LQFHUWH]D�H[SDQGLGD�DSUHVHQWDGD�QD�)LJXUD��� OHYDP�HP�FRQVLGHUDomR�

R�UHVXOWDGR GD�FDOLEUDomR��LQFOXLQGR�D�LQFHUWH]D�GR�SUySULR�DMXVWH��(P�FHUWLILFDGRV�GH�FDOLEUDomR�

HPLWLGRV� SRU� ODERUDWyULRV� DFUHGLWDGRV� p� FRPXP� DSUHVHQWDU� HP� XPD� WDEHOD� R� UHVXOWDGR� GD�

LQFHUWH]D�FRPELQDGD�H�ID]HU�UHIHUrQFLD�j�LGHQWLILFDomR�GR�LQVWUXPHQWR�SDGUmR�XWLOL]DGR��1HVWH�

WUDEDOKR� IRUDP� LQFOXtGDV� QD� WDEHOD� ILQDO� DV� FRQWULEXLo}HV� GR� LQVWUXPHQWR� GH� UHIHUrQFLD�� GR�

SURFHVVR�GH�PHGLGD�GR�LWHP�HP�FDOLEUDomR�H�GD�LQFHUWH]D�GR�DMXVWH�SDUD�ILQV�GH�DYDOLDomR�GD�

PHWRGRORJLD�� $� 7DEHOD� �� DSUHVHQWD� GHWDOKDGDPHQWH� R UHVXOWDGR� GH� FDGD� FRQWULEXLomR H� D�

LQFHUWH]D� H[SDQGLGD� GD� PHGLomR� ܷ p� GHFODUDGD� FRPR� D� LQFHUWH]D� SDGUmR� FRPELQDGD� ��௖ݑ

PXOWLSOLFDGD� SHOR� IDWRU� GH� DEUDQJrQFLD� ݇�� R� TXDO� FRUUHVSRQGH� D� XPD� SUREDELOLGDGH� GH�

DEUDQJrQFLD�GH�ͻͷǡͶͷΨ�
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7DEHOD��� � 5HVXOWDGR�GD�FDOLEUDomR�GR�7HUP{PHWUR�� RQGH��D�LQFHUWH]D�H[SDQGLGD GD�PHGLomR�ܷ FRUUHVSRQGH�D�
XPD�SUREDELOLGDGH�GH�DEUDQJrQFLD�GH�ͻͷǡͶͷΨ�

ࢌࢋ࢚࢘ ࢊ࢔࢏࢚ &RUUHomR ࢌࢋ࢚࢛࢘ ࢊ࢔࢏࢚࢛
࢙࢛࢐ࢇ࢚࢛ ࢉ࢛ N ࢁ

૚૙ǡ ૚ૢૡ ૚૙ǡ ૛૜ૠ െ૙ǡ ૙૝૟ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૜ૠ ૛ǡ ૙૚ ૙ǡ ૙ૠ૝

૚૞ǡ ૚૛૞૝ ૚૞ǡ ૚૛૚ ૙ǡ ૙૚ૠ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૜ૡ ૛ǡ ૙૚ ૙ǡ ૙ૠ૟

૛૙ǡ ૚૝૞ ૛૙ǡ ૙ૠ૟ ૙ǡ ૙ૠ૟ ૙ǡ ૙૜૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૜ૡ ૛ǡ ૙૚ ૙ǡ ૙ૠ૟

૛૝ǡ ૝ૡૡ ૛૝ǡ ૜૞૝ ૙ǡ ૚૚ૠ ૙ǡ ૙૜૝ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૝૚ ૛ǡ ૙૚ ૙ǡ ૙ૡ૛

૜૙ǡ ૚ૠ૛ ૜૙ǡ ૙૙૟ ૙ǡ ૚૟૙ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૝૚ ૛ǡ ૙૚ ૙ǡ ૙ૡ૛

૜૞ǡ ૚૝૝ ૜૝ǡ ૢ૞૚ ૙ǡ ૚ૢ૙ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૝૛ ૛ǡ ૙૚ ૙ǡ ૙ૡ૝

૝૙ǡ ૚૛૙ ૜ૢǡ ૢ૜૝ ૙ǡ ૛૙ૢ ૙ǡ ૙૜૜ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૝૙ ૛ǡ ૙૚ ૙ǡ ૙ૡ૙

૝૞ǡ ૚ૢ૜ ૝૝ǡ ૢ૟ૠ ૙ǡ ૛૚ૡ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૝૟ ૛ǡ ૙૙ ૙ǡ ૙ૢ૛

૞૙ǡ ૝૙૛ ૞૙ǡ ૚ૡ૙ ૙ǡ ૛૚ૢ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૝ૠ ૛ǡ ૙૙ ૙ǡ ૙ૢ૝

������� %DODQoR GDV�,QFHUWH]DV

$ DYDOLDomR GD�FRQWULEXLomR�UHODWLYD�GH�FDGD�IRQWH�GH�LQFHUWH]D SHUPLWLU�LGHQWLILFDU

TXDLV� VmR� DV� IRQWHV� TXH� DSUHVHQWDP� PDLRU� LQIOXrQFLD�� 3DUD� TXH� DV� JUDQGH]DV� SRVVDP� VHU�

FRPSDUDGDV p�SUHFLVR�DSUHVHQWi�ODV QD�XQLGDGH GH�PHGLGD GD�SURSULHGDGH HP�HVWXGR��TXH�QHVWH�

FDVR� p� HP� JUDXV� &HOFLXV�� $� 7DEHOD� �� DSUHVHQWD� D� SODQLOKD� GH� FiOFXOR� FRPSOHWD� SDUD� R�

7HUP{PHWUR��� UHIHUHQWH�D�WHPSHUDWXUD GH�ʹͲ Ԩ�

7DEHOD��� � 3ODQLOKD�FRPSOHWD�SDUD�FiOFXOR�GD�LQFHUWH]D�GR�7HUP{PHWUR�� ൫ݐ௥௘௙ ൌ ʹͲ Ԩ൯�

*UDQGH]D
,QFHUWH]D�
SDGUmR

8QLG�
7LSR�GH�

'LVWULEXLomR
'LYLVRU

&RHILF��GH�
VHQVLELOLGDGH

&RQWULEXLomR 8QLG�
*UDXV�GH�
OLEHUGDGH
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࢒ࢇࢉ૙ࡾࢾ ૙ǡ ૙૚૜ૢૢ ࢹ QRUPDO ૛ ૙ሺԨࡾࢉ Τࢹ ሻ ૙ǡ ૙૚ૢ૝૜ Ԩ λ

࢙ࢋ࢘૙ࡾࢾ ૙ǡ ૙૙૙૚ ࢹ XQLIRUPH ૛ξ૜ ૙ሺԨࡾࢉ Τࢹ ሻ ૙ǡ ૙૙૙૙ૡ Ԩ λ

࢚࢙ࢋ૙ࡾࢾ ૙ǡ ૙૙૚૝૛ ࢹ XQLIRUPH ξ૜ ૙ሺԨࡾࢉ Τࢹ ሻ ૙ǡ ૙૙૛૛ૡ Ԩ λ
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࢚ࡾ ૙ǡ ૙૙૚૙૚૙ ࢹ QRUPDO ૚ ሺԨ࢚ࡾࢉ Τࢹ ሻ ૙ǡ ૙૙૛૟૙ Ԩ ૚૚ૢ

࢒ࢇࢉࡾࢾ ૙ǡ ૙૚૝ૠૡ૙ ࢹ QRUPDO ૛ ሺԨ࢚ࡾࢉ Τࢹ ሻ ૙ǡ ૙૚ૢ૙૜ Ԩ λ

࢙ࢋ࢘ࡾࢾ ૙ǡ ૙૙૙૚ ࢹ XQLIRUPH ૛ξ૜ ሺԨ࢚ࡾࢉ Τࢹ ሻ ૙ǡ ૙૙૙૙ૠ Ԩ λ

࢒ࢇࢉ࢚ࢾ ૙ǡ ૙૚૛૞ Ԩ XQLIRUPH ૚ ૚ ሺԨሻ ૙ǡ ૙૚૛૞૙ Ԩ λ

ࢇ࢈࢚ࢾ ૙ǡ ૙૙ૡ૟ Ԩ XQLIRUPH ξ૜ ૚ ሺԨሻ ૙ǡ ૙૙૝ૢૠ Ԩ λ

ࡰࢀ࢚ ૙ǡ ૙૙૛ૠ૞ૠ Ԩ QRUPDO ૚ ૚ ሺԨሻ ૙ǡ ૙૙૛ૠ૟ Ԩ ૚૚ૢ

࢙ࢋ࢚࢘ࢾ ૙ǡ ૙૟૛૞ Ԩ XQLIRUPH ૛ξ૜ ૚ ሺԨሻ ૙ǡ ૙૚ૡ૙૝ Ԩ λ

࢚࢙ࢋ࢚ࢾ ૙ǡ ૙૙૜૚૜ Ԩ XQLIRUPH ξ૜ ૚ ሺԨሻ ૙ǡ ૙૙૚ૡ૚ Ԩ λ

࢙࢛࢐ࢇ࢚ࢾ ૙ǡ ૙૚૝૜૝ Ԩ QRUPDO ૚ ૚ ሺԨሻ ૙ǡ ૙૚૝૜૝ Ԩ ૟

ࢉ࢛ ૙ǡ ૙૜ૡ Ԩ

࢑ ૛ǡ ૙૚ ࢌࢌࢋ࣏ ૛ૢ૟

ࢁ ૙ǡ ૙ૠ૟ ሺૢ૞ǡ ૝૞Ψሻ
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&RPR� p� SRVVtYHO� REVHUYDU� QD� 7DEHOD� ���� DOJXPDV� FRQWULEXLo}HV� DSUHVHQWDP XP�

YDORU VLJQLILFDWLYDPHQWH� VXSHULRU HP� UHODomR�j�RXWUDV��$�FRQWULEXLomR�GD� LQFHUWH]D GHYLGR� D�

UHVROXomR�GR�WHUP{PHWUR�GLJLWDO��SRU�H[HPSOR��FKHJD�D�VHU�PDLRU GR�TXH�D�FRQWULEXLomR�GHYLGR�

j� HVWDELOLGDGH HP� DSUR[LPDGDPHQWH� �� YH]HV�� 1D� )LJXUD� �� p� SRVVtYHO� LGHQWLILFDU� R� YDORU�

SHUFHQWXDO�GH�FDGD�FRQWULEXLomR HP�UHODomR�DR�YDORU GD�LQFHUWH]D�FRPELQDGD�

)LJXUD� �� � &RQWULEXLomR� UHODWLYD� GH� FDGD� IRQWH� GH� LQFHUWH]D� HP� UHODomR� DR� YDORU� GD� LQFHUWH]D� FRPELQDGD�]D�
FRPELQDGD�

1D�)LJXUD� �� p� SRVVtYHO� REVHUYDU� TXH� DV�PDLRUHV� FRQWULEXLo}HV� FRUUHVSRQGHP D�

LQFHUWH]D�KHUGDGD�GD�FDOLEUDomR�GR�PXOWtPHWUR QDV�PHGLGDV�GH�ܴሺݐሻ H�ܴሺͲԨ� H j�D�LQFHUWH]D

GHYLGR�D�Pi[LPD�UHVROXomR�GH����ELWV GR�WHUP{PHWUR�GLJLWDO��$SHVDU�GR�PXOWtPHWUR�SHUPLWLU

UHDOL]DU�PHGLGDV�GH�UHVLVWrQFLD�D���SRQWDV�FRP�UHVROXomR�QD�XQLGDGH�GD�TXDUWD�FDVD�GHFLPDO��

SRXFR� VH� SRGH� ID]HU� HP� UHODomR� j�PHOKRULD� GH� VXD� H[DWLGmR��&RPR�SRGH� VHU� REVHUYDGR� HP�

�25/$1'2���������FHUWLILFDGRV�GH�FDOLEUDomR�HPLWLGRV�SRU�GLIHUHQWHV�ODERUDWyULRV�DFUHGLWDGRV

SDUD�R�PHVPR�PXOWtPHWUR�XWLOL]DGR�QHVWH WUDEDOKR QmR REWLYHUDP�XPD�LQFHUWH]D�LQIHULRU DR�YDORU�

FRQVLGHUDGR� QHVWD� DYDOLDomR�� (P� UHODomR� j� UHVROXomR GR� WHUP{PHWUR�� XPD WpFQLFD GH�

VREUHDPRVWUDJHP H� GHFLPDomR� SDUD� DXPHQWDU� D� UHVROXomR� HP� �� RX� �� ELWV�� FRQIRUPH� Mi�

PHQFLRQDGR�DQWHULRUPHQWH��SRGH�UHGX]LU�VLJQLILFDWLYDPHQWH�HVWD�FRQWULEXLomR�GH�LQFHUWH]D�

����� 9DOLGDomR GD�&DOLEUDomR

$V�FXUYDV�GH�FDOLEUDomR�IRUDP�DSOLFDGDV�DRV�YDORUHV�PHGLGRV�SHORV� WHUP{PHWURV�

HP�XPD�QRYD�VpULH�GH�����PHGLGDV�UHDOL]DGDV�D�FDGD����VHJXQGRV��R�TXH�FRUUHVSRQGH�D�XP�
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WHPSR�WRWDO�GH�REVHUYDomR�GH����PLQXWRV��1D�)LJXUD��� p�DSUHVHQWDGR�R�HUUR�REVHUYDGR�SDUD�

WRGRV�RV�WHUP{PHWURV�

)LJXUD��� � (UUR�REVHUYDGR DSyV�D�DSOLFDomR�GR�DMXVWH�GH�FDOLEUDomR HP�XPD�QRYD�VpULH GH����PLQXWRV�SDUD�RV ���
VHQVRUHV GD�FDGHLD�GH�WHUP{PHWURV�

$�YDULDomR�GH�േ͵ߪ HP�UHODomR�D�PpGLD�GRV����VHQVRUHV�DSyV�D�DSOLFDomR�GR�DMXVWH�

GH� FDOLEUDomR� QmR� IRL� VXSHULRU� D� ͲǡͲͷ Ԩ�� (VWD� SHUIRUPDQFH� p� FRPSUiYHO� j� PDLRULD� GRV�

LQVWUXPHQWRV�GH�WHPSHUDWXUD�XWLOL]DGRV�HP�HVWXGRV�GH UHVVXUJrQFLD�HP�iJXDV�UDVDV�GHVFULWDV�HP�

�%21'$5(1.2�� .,1,10217+�� .,1*6)25'�� ������ 28(//(7� -2%,1�� %(,61(5��

������6,/9(67529$��=$76(3,1��0<6/(1.29��������:22'621�HW� DO��� ������� ,VVR�

GHPRQVWUD� TXH� p� SRVVtYHO� FRQILDU� QD� SULPHLUD� FDVD� GHFLPDO� GD� LQGLFDomR� GRV� WHUP{PHWURV��

&RQVLGHUDQGR�WRGDV�DV�FRQWULEXLo}HV�GH�LQFHUWH]D�DYDOLDGDV�GXUDQWH�D�FDOLEUDomR��R�UHVXOWDGR�p�

LQIHULRU�j�േͲǡͳ Ԩ SDUD�XPD�SUREDELOLGDGH�GH�DEUDQJrQFLD�GH�ͻͷǡͶͷΨ��VXSHUDQGR�D�H[DWLGmR�GH�

VHQVRUHV�FRPXPHQWH�XWLOL]DGRV�SHOD�FRPXQLGDGH�RFHDQRJUiILFD�FRPR�R�+RER�7LGELW TXH�SRVVXL�

H[DWLGmR�GH�േͲǡʹ Ԩ��(VWH�UHVXOWDGR�FRUURERUD�FRP�D�UHSURGXWLELOLGDGH�GRV�UHVXOWDGRV�REWLGRV�

HP� �/(:,6��0(5.(1��9$1'(:$/�� ����� QD� DYDOLDomR� GH� XP� FRQMXQWR� GRV�PHVPRV�

VHQVRUHV�XWLOL]DGRV�QHVWH�WUDEDOKR�

��� 0(','$6�(0�&$032

2�GLVSRVLWLYR�IRL�FRORFDGR�HP�WHVWH�QR�FDLV�����GR�3RUWR�GR�)RUQR��FRQKHFLGR�FRPR�

&DLV�GR�$QHO �)LJXUD������2�H[SHULPHQWR�IRL�DSRLDGR�SHOD�LQIUDHVWUXWXUD�GD�HVWDomR PDUHJUiILFD�
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RSHUDGD� SHOD� 'LYLVmR� GH� 2FHDQRJUDILD� )tVLFD GR� ,($30�� 2V� GDGRV� DGTXLULGRV IRUDP�

WUDQVPLWLGRV�SRU�UiGLR�IUHTXrQFLD�DWp�R�LQWHULRU�GR�,($30��SHUFRUUHQGR�QR�DU�XPD�GLVWkQFLD�GH�

DSUR[LPDGDPHQWH� ���� P� $� XWLOL]DomR� GD� HVWDomR� PDUHJUiILFD� FRQWULEXLX� SDUD� TXH� R�

H[SHULPHQWR�IRVVH�UHDOL]DGR�HP�XP�DPELHQWH�GH�FDPSR�FRQWURODGR� VHP�DV�LQWHUIHUrQFLDV�GR�

HVWDGR�GR�PDU��'HVWD� IRUPD� IRL�SRVVtYHO�PRQLWRUDU� D� WHPSHUDWXUD�GD�FROXQD�G¶iJXD�GR�PDU�

DEULJDGR� SHOD� HQVHDGD�� DYDOLDU� D� HVWDELOLGDGH� GH� IXQFLRQDPHQWR� H� WHOHPHWULD� GR� VLVWHPD H�

UHJLVWUDU�IHQ{PHQRV�LQWHUHVVDQWHV� 2V�IHQ{PHQRV�REVHUYDGRV�LUmR�FRQWULEXLU�SDUD�XPD�SDUD�XPD�

PHOKRU� FRPSUHHQVmR� GD� LQIOXrQFLD� GD FLUFXODomR� GDV� PDVVDV� GH� iJXD� SDUD� RV� IXWXURV�

H[SHULPHQWRV�UHDOL]DGRV QR�LQWHULRU�GD�HQVHDGD�H�QDV iUHDV DGMDFHQWHV��SURWHJLGDV SHOD�,OKD�GH�

&DER�)ULR�DWp R�%RTXHLUmR�6XO�

)LJXUD��� � /RFDO�RQGH�R�VLVWHPD�IRL�LQVWDODGR�SDUD�WHVWHV�HP�FDPSR�

$�LQVWUXPHQWDomR�SDUD�FRQWUROH GD�DTXLVLomR�H�WHOHPHWULD�GRV�GDGRV�IRL� LQVWDODGD�

MXQWR�FRP�R�EDQFR�GH�EDWHULDV�QR�LQWHULRU�GR�FRPSDUWLPHQWR�GD�HVWDomR��8P�WXER�GH�39&�GH���

PHWURV GH� FRPSULPHQWR� DWUDYHVVD� R� SLVR� GR� FRPSDUWLPHQWR� H� VH� HVWHQGH� DWp� �� PHWURV� GH�

SURIXQGLGDGH SDUD�RSHUDomR�GR�WUDQVGXWRU�GH�QtYHO�GR�PDU �)LJXUD���F�� 2V�SDLQpLV�VRODUHV�H�D�

DQWHQD�SDUD�WUDQVPLVVmR�5)�IRUDP�LQVWDODGRV�QR�WHWR�GR�FRPSDUWLPHQWR �)LJXUD���D���$�FDGHLD�

GH�WHUP{PHWURV�DWUDYHVVRX�D�ODWHUDO�GD�HVWDomR�H�VH�HVWHQGHX�YHUWLFDOPHQWH�DWp�R�IXQGR�GR�PDU�

DIL[DGD�SRU�PHLR�GH�ILWDV�SOiVWLFDV�D�XP�FDER�GH�DoR�TXH�VH�PDQWpP�HVWLFDGR�HQWUH�D�HVWDomR H�

XPD� SRLWD� GHSRVLWDGD� QR� IXQGR �)LJXUD� ��E��� (VWD� FRQILJXUDomR� GH� LQVWDODomR� UHVXOWRX� QD�



�� �� 5(68/7$'26�(�',6&866­2

LPHUVmR� SHUPDQHQWH� GRV� WHUP{PHWURV� GLVWDQWHV� GH� �� D � PHWURV� GR� IXQGR�� $� LPHUVmR� GR�

WHUP{PHWUR�� DFRPSDQKRX�R�PRYLPHQWR�GD PDUp� ILFDQGR�IRUD�G¶iJXD�GXUDQWH�D�PDUp�EDL[D� 2�

WHUP{PHWUR����IRL�XWLOL]DGR�FRPR�UHIHUrQFLD�SDUD�D�WHPSHUDWXUD�DPELHQWH�

)LJXUD��� � ,QVWUXPHQWDomR�LQVWDODGD�QD�HVWDomR�PDUHJUiILFD��3DLQpLV�VRODUHV�H�DQWHQD�GH�WUDQVPLVVmR�QR�WHWR��D���
&DGHLD�GH WHUP{PHWURV VH�HVWHQGHQGR�DWp�D�iJXD�SHOD�ODWHUDO�GD�HVWDomR��E���6LVWHPD�GH�FRQWUROH�H�WUDQVPLVVmR�GH�
GDGRV�MXQWR�FRP�R�WUDQVGXWRU�GH�QtYHO�GR�PDU�H�EDQFR�GH�EDWHULDV�QR�LQWHULRU�GD�HVWDomR��F��

����� $QiOLVH GR (QODFH�GH�5iGLR

$�YLDELOLGDGH�GR�HQODFH� UiGLR� IRL�HVWLPDGD�D�SDUWLU�GR�FiOFXOR�GD� LQWHQVLGDGH�GR�

VLQDO�UHFHELGR�QD�HVWDomR�UHFHSWRUD�GD�WUDQVPLVVmR��VHMD�D�HVWDomR�HP�WHUUD�RX�D�HVWDomR�FRVWHLUD��

'HYLGR�D�FXUWD�GLVWkQFLD�HQWUH�FDGD�DQWHQD�H�R�VHX�UHVSHFWLYR�UiGLR��LQIHULRU�D���P���R�FiOFXOR�

IRL�VLPSOLILFDGR�SDUD�XWLOL]DU�DSHQDV�RV�WHUPRV�FRQWLGRV�QD�HTXDomR� �������VHP�FRQVLGHUDU�DV�

SHUGDV�DGLFLRQDLV�FRQVLGHUDGDV�HP��3,$8��&$55,-2���������$�7DEHOD��� DSUHVHQWD�RV�GDGRV�

JHRJUiILFRV�GR�HQODFH�

7DEHOD��� � 'DGRV�JHRJUiILFRV�GR�UiGLR�HQODFH�

3UpGLR�3HVTXLVD�,,�� ,($30 &DLV�GR�$QHO�± 3RUWR�GR�)RUQR

/DWLWXGH��6� ૛૛ι ૞ૡᇱ ૜૟ǡ ૚̶ ૛૛ι ૞ૡᇱ ૛૚ǡ ૠ̶

/RQJLWXGH��:� ૙૝૛ι ૙૚ᇱ ૚ૡǡ ૜̶ ૙૝૛ι ૙૙ᇱ ૞૙ǡ ૜̶

$�GLVWkQFLD�HQWUH�D�HVWDomR�ORFDOL]DGD�QR�3UpGLR�GH�3HVTXLVD�,,�H�D�HVWDomR�GR�&DLV�
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GR�$QHO�p�GH�DSUR[LPDGDPHQWH�Ͳǡͻͳ ݇݉��6XEVWLWXLQGR�RV�YDORUHV�GRV�SDUkPHWURV�GD�7DEHOD���

QD�HTXDomR� �������R�QtYHO�GR�VLQDO�TXH�FKHJD�QD�XQLGDGH�GH� UHFHSomR�SRGH�VHU�HVWLPDGR�HP�

െͷͲǡ͵ ��݉ܤ݀

7DEHOD��� � 3DUkPHWURV�GR�UiGLR�HQODFH�

3DUkPHWURV 9DORU 8QLGDGH

IUHTXrQFLD ૢ૙૙ ࢠࡴࡹ

GLVWkQFLD�GR�HQODFH ૙ǡ ૢ૚ ࢓࢑

DWHQXDomR�QR�HVSDoR�OLYUH െ૞૙ǡ ૜ ࡮ࢊ

SRWrQFLD�QD�WUDQVPLVVmR ૜૙ ࢓࡮ࢊ

JDQKR�GDV�DQWHQDV ૞ǡ ૚૝ ࢏࡮ࢊ

VHQVLELOLGDGH�GR�UHFHSWRU െ૚૙ૢ ࢓࡮ࢊ

&RQVLGHUDQGR D�VHQVLELOLGDGH�GH�UHFHSomR�GR�UiGLR�)*5��HP�െͳͲͻ ݉ܤ݀ SDUD�D�

WD[D� Pi[LPD� GH� WUDQVPLVVmR� GH� ͺͲ ��ݏ݌ܾܭ R� YDORU� HQFRQWUDGR� UHVXOWD� HP� XPD� PDUJHP� GH�

VHJXUDQoD�GH�ͷͺǡ͹ ��PDUJHP�GH$��݉ܤ݀ VHJXUDQoD�RX�PDUJHP�GH�GHVYDQHFLPHQWR� p� VHPSUH�

FRQVLGHUDGD� QRV� SURMHWRV� GH� HQODFH� SDUD� SUHYHU� D� LQIOXrQFLD� GD� GLQkPLFD� GR� DPELHQWH� QR�

GHVHPSHQKR�GR�HQODFH�VHP�ILR�FRPR�PXGDQoDV�FOLPiWLFDV�H�QD�SUHVVmR�DWPRVIpULFD��4XDQWR�

PDLRU�IRU�HVVD�PDUJHP��PDLV�UHVLVWHQWH�R�HQODFH�VHP�ILR�VHUi�HP�UHODomR�D�SRVVtYHLV�PXGDQoDV�

QR�DPELHQWH�H�PDLRU�VHUi�R�GHVHPSHQKR�HP�DPELHQWHV�FRP�PXLWRV�VLQDLV�GH�5)��8%,48,7,��

������� 1D� )LJXUD� �� p� DSUHVHQWDGR� R� UHVXOWDGR� GD� VLPXODomR� XWLOL]DQGR� XP� PRGHOR� PDLV�

FRPSOHWR�GH�SURSDJDomR��FDOFXODGR�SHOR�SURJUDPD�5DGLR�0RELOH�

)LJXUD��� � &iOFXOR�GR�HQODFH�UHDOL]DGR�QR�VRIWZDUH�5DGLR�0RELOH�
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2�YDORU�HQFRQWUDGR�SDUD�R�QtYHO�GR�VLQDO�QD�UHFHSomR�IRL�GH�െͷͻǡͶ ���FHUFD�GHܯܤ݀

ͻ ݉ܤ݀ D�PHQRV�TXH�R�YDORU�FDOFXODGR�SHOD�IyUPXOD�VLPSOLILFDGD�GD�HTXDomR��������(VWH�IDWR�

GHPRQVWUD� TXH�� SDUD� R� FDVR� GHVWH� SURMHWR�� D� IyUPXOD� VLPSOLILFDGD� p� XPD� ERD� DSUR[LPDomR��

JDUDQWLQGR�XPD�PDUJHP�GH�GHVYDQHFLPHQWR�DLQGD�VXSHULRU�D�Ͷͷ ���2V�YDORUHV�WLSLFDPHQWH݉ܤ݀

XWLOL]DGRV�HP�SURMHWRV�GH�UiGLR�HQODFHP�SDUD�HVWD�PDUJHP�GH�VHJXUDQoD�YDULDP�HP�WRUQR�GH�ͳͷ

D�͵Ͳ ݉ܤ݀ �&$03%(//���������1D�)LJXUD��� ± *UiILFR�GH�DWHQXDomR�GR�QtYHO�GR�VLQDO�QR�

UHFHSWRU�FRP�D�GLVWkQFLD� p�SRVVtYHO�REVHUYDU�D�DWHQXDomR�GR�VLQDO�UHFHELGR�FRP�D�GLVWkQFLD��

FDOFXODGRV�SHOD�HTXDomR��������&RQVLGHUDQGR�XPD�PDUJHP�GH�͵Ͳ ���VHULD�SRVVtYHO�PDQWHU�D݉ܤ݀

FRPXQLFDomR�HVWiYHO�SRU�XPD�GLVWkQFLD�GH�DWp�͹͹ǡ͸ ݇݉��YDORU�UHODWLYDPHQWH�SUy[LPR�DR�DOFDQFH�

QRPLQDO�GH�ͻ͹ ݇݉ LQIRUPDGR�QD�IROKD�GH�GDGRV�GR�IDEULFDQWH��)5((:$9(��������

)LJXUD��� ± *UiILFR�GH�DWHQXDomR�GR�QtYHO�GR�VLQDO�QR�UHFHSWRU�FRP�D�GLVWkQFLD�

&RQWXGR� HVWH�YDORU�QRPLQDO�QmR�p�SRVVtYHO�GH� VHU�DWLQJLGR�GHYLGR�DV�RVFLODo}HV�

FDXVDGDV� SHOR�PDU�� $V� RQGDV� SRGHP� WDQWR� DFDEDU� HVFRQGHQGR� D� DQWHQD� GXUDQWH� XPD� YDJD�

TXDQWR�DOWHUDU�R�kQJXOR�GD�DQWHQD�HP�UHODomR�D�YHUWLFDO��$V�DQWHQDV�RPQLGLUHFLRQDLV�FRPR�DV�

DQWHQDV XWLOL]DGDV�QHVWH�WUDEDOKR�SRVVXHP�SRXFD�WROHUkQFLD�j�YDULDomR�GR�kQJXOR�FRP�D�YHUWLFDO��

FKDPDGR�GH�WLOW��$SHVDU GH�VHUHP�FRQVWUXtGDV�SDUD�UHVLVWLU�D�YHQWRV�GH�DWp�ͳͲͲ ݇݉Ȁ݄��XP�WLOW GH�

DSHQDV�ͳͲι Mi�p�VXILFLHQWH�SDUD�SHUGD�GR�OLQN �(/(&75,/��������

$�UREXVWH]�GR�HQODFH�UiGLR�SRGH�VHU�FRPSURYDGD�QRV�WHVWHV�HP�GH�FDPSR��'XUDQWH�
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XP� SHUtRGR� DSUR[LPDGR� GH� �� PHVHV� IRUDP� JHUDGDV� FHUFD� GH� ������� OLQKDV� GH� UHJLVWUR�

�IUHTXrQFLD�GH��� OLQKD� JHUDGD�SRU�PLQXWR�� VHQGR�TXH�DSHQDV� ����� OLQKDV�QmR�FKHJDUDP�QD�

HVWDomR�HP�WHUUD��(VWH�YDORU�FRUUHVSRQGH�D�DSUR[LPDGDPHQWH�������GR�WRWDO�GH�OLQKDV�JHUDGDV��

$QDOLVDQGR R�JUiILFR�DSUHVHQWDGR�QD�)LJXUD�����p�SRVVtYHO�REVHUYDU�TXH�DV�DXVrQFLDV�GH�UHJLVWURV�

HQYLDGRV�RFRUUHUDP�GH�IRUPD�FRQFHQWUDGD�HP�� SHUtRGRV��VHQGR�XP�HP�FDGD�PrV��QRV�PHVHV�

GH�PDUoR��PDLR�H�MXOKR�GH������

)LJXUD��� � *UiILFR�SHUFHQWXDO�GDV�OLQKDV�UHFHELGDV�FRP�VXFHVVR�HP�FDGD�PrV�

1R�HQWDQWR��HVVHV�SHUtRGRV�GH�DXVrQFLD�QmR�IRUDP�FDXVDGRV�SRU�IDOKDV�QR�HQYLR��

(OHV�RFRUUHUDP�GH� IRUPD�FRQWtQXD�H�FRLQFLGLUDP�FRP�RV�SHUtRGRV�GH� IDOKDV�QD�RSHUDomR�GR�

QREUHDN GD HVWDomR�HP�WHUUD��2XWUR�IDWR�TXH�FRUURERUD�SDUD�HVWD�FRQFOXVmR�p��TXH�RV�tQGLFHV�GDV�

OLQKDV�GH�UHJLVWURV�QmR�IRUDP�UHLQLFLDGRV�GXUDQWH�R�SHUtRGR�GH�DXVrQFLD��FRPSURYDQGR�TXH�R�

VLVWHPD�FRVWHLUR�FRQWLQXRX�FULDQGR�DV�OLQKDV�GH�UHJLVWUR�PHVPR�GXUDQWH�RV�SUREOHPDV�HP�WHUUD��

$OpP�GLVVR��FDGD�OLQKD�GH�UHJLVWUR�SRVVXL�����E\WHV GH�WDPDQKR�TXH�VmR�HQWUHJXHV�

j�LQWHUIDFH�VHULDO�GR�UiGLR�D�XPD�WD[D�GH�ͻ͸ͲͲ ݏ݌ܾ D�FDGD�PLQXWR�LQWHLUR��8PD�OLQKD�GH�UHJLVWUR�

GHPRUD FHUFD�GH�ͳͻͲ ݏ݉ DSHQDV�SDUD�VHU�HQYLDGD��$OLDGR�D�HVWH�IDWRU��R� ILUPZDUH� GR�UiGLR�

FRQWD� FRP� XPD� URWLQD� GH� FKHFDJHP� GH� HUUR� FRP� UHWUDQVPLVVmR� DXWRPiWLFD� TXH� WDPEpP�

FRQWULEXLX�SDUD�D�DXVrQFLD GH�HUURV�REVHUYDGD��1R�WUDEDOKR�DSUHVHQWDGR�HP��621*�HW�DO����������

HVVH�PHVPR�PRGHOR�GH�UiGLR�p�XWLOL]DGR�HP�XPD�:61�FRPSRVWD�SRU�ERLDV�RFHDQRJUiILFDV�FRP�

P~OWLSORV�VHQVRUHV�VXEPHUVRV��$�FRQILJXUDomR�GR�HQODFH�p�IHLWD�SDUD��SRQWR�PXOWLSRQWR�H�FDGD�
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QRGR�HVFUDYR�HQYLD�FHUFD�GH�������E\WHV�D�FDGD����PLQXWRV�D�XPD�WD[D�GH�ͳͳͷ ݏ݌ܾ݇ SDUD�R�

PyGXOR�PHVWUH��(VWH�IDWR�FRPSURYD�D�SRVVLELOLGDGH�GH�XVDU�R�UiGLR�VDWLVIDWRULDPHQWH�HP�XPD�

WD[D� VXSHULRU� DRV�ͻ͸ͲͲ ݏ݌ܾ݇ XWLOL]DGRV�QR�QRVVR� WUDEDOKR� H�GH� H[SDQGLU� VXD� DSOLFDomR�SDUD�

RSHUDU�HP�XPD�:61��1R�HQWDQWR��R�DUWLJR�QmR�IRUQHFH�QHQKXPD�LQIRUPDomR�VREUH�D�GLVWkQFLD�

HQWUH�RV�QRGRV�H�PyGXOR�PHVWUH��HQTXDQWR�QR�QRVVR�WUDEDOKR�DSUHVHQWDPRV�XPD�FRPXQLFDomR�

EHP�VXFHGLGD�D�XPD GLVWkQFLD�GH�TXDVH� ͳ݇݉�

����� 2EVHUYDomR GH�,QGtFLRV GH�5HVVXUJrQFLD

$� UHJLmR� GH� &DER� )ULR� p� DIHWDGD� SRU� LQVWUXV}HV GH� iJXD� IULD� RULJLQiULDV GR�

DIORUDPHQWR� GD� $&$6�� FRPSRVWD� SRU� iJXDV� FRP� WHPSHUDWXUDV� DEDL[R� GH� ���&�� 'HYLGR� D�

IDFLOLGDGH�GH�DFHVVR�H�j�LQIUDHVWUXWXUD�GR�,($30� EHP�FRPR�j LQIOXrQFLD�GD�SUR[LPLGDGH�GD�

UHJLmR�GH�UHVVXUJrQFLD��D�UHJLmR�PDULQKD�GD�(QVHDGD�GRV $QMRV�VH�WRUQRX�XP�LPSRUWDQWH�VtWLR�

GH�HVWXGR�HP�GLYHUVDV�iUHDV�UHODFLRQDGDV�j�RFHDQRJUDILD�H�D�ELRORJLD��'XUDQWH�R�SHUtRGR�GH����

GH�PDUoR�D����GH�DJRVWR�GH�������R�VLVWHPD�GHVHQYROYLGR�QHVWH�WUDEDOKR�IRL�WHVWDGR QR�LQWHULRU�

GD�(QVHDGD� SDUD� DYDOLDomR� GH� VHX� GHVHPSHQKR� H� SRVVtYHLV�PHGLGDV� GH� DSULPRUDPHQWR��1D�

)LJXUD��� p�DSUHVHQWDGD�D�VpULH�FRPSOHWD�GH�PHGLGDV�TXH�IRUDP�UHDOL]DGDV��1D�FRQILJXUDomR�

DWXDO�GR�VLVWHPD� IRL�SRVVtYHO�PRQLWRUDU�H�UHJLVWUDU�SDUkPHWURV�FRPR�R�QtYHO�UHODWLYR GR�PDU��

WHPSHUDWXUD�DPELHQWH�H�R�SHUILO�YHUWLFDO�GD�FROXQD�G¶iJXD�DWp ���PHWURV�GH�SURIXQGLGDGH��2�

SHUtRGR�GR�RXWRQR��GXUDQWH�R�ILQDO�GR�PrV�GH�DEULO�DWp�R�LQtFLR�GH�MXQKR��IRL�PDUFDGR�SRU�DOJXQV�

HYHQWRV�GH�LQWUXV}HV�GH�iJXD�IULD� HQTXDQWR�QR�UHVWDQWH�GR�SHUtRGR��GXUDQWH�R�LQYHUQR��QmR�KRXYH�

D�IRUPDomR�GH�JUDGLHQWHV�WpUPLFRV�

&RPR�SRGH�VHU�REVHUYDGR�QRV�JUiILFRV�GD�)LJXUD�����R�QtYHO�UHODWLYR�GR�PDU�WHYH

DPSOLWXGH�GH�YDULDomR�GH�FHUFD�GH�����FP��FRP�R�PDLRU�YDORU��������FP��RFRUUHQGR�HP�DJRVWR�

H�R�PHQRU��������FP��HP�MXOKR��2�QtYHO�PpGLR�RVFLORX�HQWUH�����H�����FP��7DQWR�D�WHPSHUDWXUD�

DPELHQWH�TXDQWR�DV� WHPSHUDWXUDV�GD�FROXQD�G¶iJXD�DFRPSDQKDUDP�D�PXGDQoD�GDV� HVWDo}HV��

GLPLQXLQGR�VXDV�DPSOLWXGHV�PpGLDV�j�PHGLGD�TXH�R�LQYHUQR�IRL�DYDQoDQGR��1R�PrV�GH�PDUoR�

IRUDP� UHJLVWUDGDV� DV� WHPSHUDWXUDV�PDLV� DOWDV��$� WHPSHUDWXUD DPELHQWH� WHYH� VHX�YDORU�PpGLR�

GHFOLQDQGR� GH� ʹ͹ǡͶ Ԩ DWp� FKHJDU� HP� ʹͳǡ͸ Ԩ�� GXUDQWH� R� LQYHUQR�� $� WHPSHUDWXUD� PDLV� DOWD�

UHJLVWUDGD� IRL� GH� ͵͹ǡͷ Ԩ GXUDQWH� R� PrV� GH� PDUoR� HQTXDQWR� QR� LQYHUQR� IRUDP� UHJLVWUDGDV�

WHPSHUDWXUD�HQWUH�ͳͺǡʹ H�ͳͺǡ͸ Ԩ�

$V� WHPSHUDWXUDV� PpGLDV� QD� FROXQD� G¶iJXD� WDPEpP� DFRPSDQKDUDP� R�

FRPSRUWDPHQWR�GD�WHPSHUDWXUD�DPELHQWH��UHJLVWUDQGR�XPD�YDULDomR�HQWUH��ʹͶǡ ͸ H�ʹ͸ǡͶ Ԩ QR�
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)LJXUD� �� � 6pULH� FRPSOHWD� GR�PRQLWRUDPHQWR�GRV�SDUkPHWURV�GH�QtYHO� GR�PDU�� WHPSHUDWXUD� DPELHQWH� H� SHUILO�
YHUWLFDO�GH�WHPSHUDWXUD�UHDOL]DGD�QR�DQR�GH������

)LJXUD� �� � 9DORUHV�PHQVDLV�Pi[LPRV��PtQLPRV� H�PpGLRV�SDUD� WHPSHUDWXUD� DPELHQWH�� QtYHO UHODWLYR�GR�PDU� H�
WHPSHUDWXUD�GD�VXSHUItFLH�H�GR�IXQGR�
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PrV�GH�PDUoR�DWp�FKHJDUHP�D�XP�YDORU�GH�ʹʹԨ HP�DJRVWR��1R�HQWDQWR��GXUDQWH�RV�PHVHV�GH�

DEULO� H�PDLR�� D� WHPSHUDWXUD� QR� IXQGR� GR�PDU� FKHJRX� D� UHJLVWUDU� YDORUHV� LQIHULRUHV� D� ͳͻ Ԩ

HQTXDQWR�D�WHPSHUDWXUD�QD�VXSHUItFLH�IRL�VXSHULRU�D�ʹͲ Ԩ��IRUQHFHQGR�LQGtFLRV�GH�LQWUXVmR�GH�

iJXD�IULD��(P�XP�HVWXGR DSUHVHQWDGR�HP��%21'$5(1.2��.,1,10217+��.,1*6)25'��

�������UHODFLRQDGR�D�XPD�UHJLmR�LQIOXHQFLDGD�SRU�HYHQWRV�GH�UHVVXUJrQFLD��HVVHV�SDUkPHWURV�GH�

WHPSHUDWXUD�QD�VXSHUItFLH�H�WHPSHUDWXUD�QR�IXQGR�WDPEpP�IRUDP�XWLOL]DGRV��(VWXGRV�DQWHULRUHV�

FRPSURYDUDP� XPD� IRUWH� FRUUHODomR� HQWUH� D� YDULDomR� GH� WHPSHUDWXUD� H� D� FRQFHQWUDomR� GH�

QXWULHQWHV��UHVXOWDQGR�QD�YDULDomR�GR�FUHVFLPHQWR�GH�RUJDQLVPRV�PDULQKRV�FRPR�R�ILWRSOkQFWRQ��

'HVWD�IRUPD��RV�WHUP{PHWURV�IRUDP�FRQILJXUDGRV�FRPR�DODUPHV��RQGH�D�YDULDomR�GH�ͳԨ HQWUH�

D� VXSHUItFLH� H� R� IXQGR� VLQDOL]DYD� DRV� SHVTXLVDGRUHV� R� PRPHQWR� GH� UHDOL]DU� DV� FROHWDV� GH�

ILWRSODQFWRQ�

2�SRQWR�GH�PRQLWRUDPHQWR�IRL�LQVWDODGR�SUy[LPR�j SUDLD��HP�XPD�UHJLmR�FRP�SRXFD�

SURIXQGLGDGH��'HYLGR�D H[LVWrQFLD�GH�SRXFRV�HVWXGRV�QD�UHJLmR��SRGHULD�VH�GHGX]LU�TXH�PHVPR�

TXH�D�$&$6�FKHJDVVH�DWp�R�3RUWR GR�)RUQR��D�FROXQD�G¶iJXD�Mi�VH�HQFRQWUDULD�PLVWXUDGD�GH�

IRUPD�KRPRJrQHD�H�QmR�KDYHULD�D�IRUPDomR�GH�JUDGLHQWHV�WpUPLFRV��1R�WUDEDOKR�DSUHVHQWDGR�

HP �5$026�� ������� RV� PRGHORV� QXPpULFRV� LQGLFDUDP� TXH� D� $&$6� QmR� FKHJDULD� HP�

SURIXQGLGDGHV�LQIHULRUHV�D����P��6HJXQGR�R�DXWRU��PHVPR�TXH�D�iJXD�IULD�HQWUH QD�HQVHDGD SHOR�

IXQGR��VHMD�D�SDUWLU�GR�QRUWH�RX�FRPR�WDPEpP�D�SDUWLU�GR�VXO� R�JUDQGH�JUDGLHQWH�GH�SURIXQGLGDGH�

GHQWUR�GD�HQVHDGD�DWXDULD FRPR�XPD�EDUUHLUD�ItVLFD�SDUD�D�$&$6� 'HVWD�IRUPD DV�iJXDV�IULDV

ILFDULDP FRQ¿QDGDV�HP SURIXQGLGDGHV�GH�DSUR[LPDGDPHQWH��� P� QDV�SUR[LPLGDGHV�GD�,OKD�GH�

3RUFRV�H�GR�QRUWH�GD� ,OKD�GH�&DER�)ULR� HQTXDQWR�D� WHPSHUDWXUD�QD VXSHUItFLH�SHUPDQHFHULD�

HQWUH�ʹͳ H�ʹ͵ Ԩ� 1R�HQWDQWR��QR�WUDEDOKR�DSUHVHQWDGR�HP��&(51,&&+,$52�HW�DO�������� IRL�

REVHUYDGD� XPD� HVWUHLWD� UHODomR� HQWUH� D� FRPSRQHQWH� PHULGLRQDO� �QRUWH�VXO�� GR� YHQWR� H� D�

WHPSHUDWXUD�GD�iJXD�QR�PHVPR�ORFDO�RQGH�UHDOL]DPRV�QRVVDV�PHGLGDV��$ TXHGD�GD�WHPSHUDWXUD�

RFRUULD�TXDQGR�R�YHQWR�PXGDYD SDUD�R�VXO��FDUDFWHUL]DQGR�D�HQWUDGD�GH�IUHQWHV�IULDV��H�IRUDP�

UHJLVWUDGDV�DPSOLWXGHV�LQIHULRUHV j ʹͲԨ QD�SURIXQGLGDGH�GH���P��2�PHVPR�FRPSRUWDPHQWR�IRL�

REVHUYDGR� GXUDQWH� RV� QRVVRV� WHVWHV�� $ XWLOL]DomR� GH� XPD� FDGHLD� GH� WHUP{PHWURV� SHUPLWLX�

REVHUYDU�TXH�D�TXHGD�GH�WHPSHUDWXUD�QmR�RFRUUH�GH�IRUPD�KRPRJrQHD�QD�FROXQD�G¶iJXD H�TXH�

RV�JUDGLHQWHV WpUPLFRV VH�IRUPDUDP�HP�GLIHUHQWHV�FRQGLo}HV�GH�UHJLPH�GH�YHQWR�

3DUD�XPD�PHOKRU� FRPSUHHQVmR�GRV�GDGRV�REWLGRV�� D�YDULDomR�GH� WHPSHUDWXUD�GD�

FROXQD�G¶iJXD�IRL�FRPSDUDGD�FRP�RV�GDGRV�GH�YHQWR�FROHWDGRV�SHOD�HVWDomR�PHWHRUROyJLFD�$����

GR�,QVWLWXWR�1DFLRQDO�GH�0HWHRURORJLD��,10(7���ORFDOL]DGD�QDV�GHSHQGrQFLDV�GR�,($30�D�XPD�

DOWLWXGH�GH���PHWURV� 1D�)LJXUD��� p�SRVVtYHO�REVHUYDU�TXH�QR GLD���H�LQtFLR�GR�GLD���GH�PDLR��R�
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YHQWR�SHUPDQHFHX FRQVWDQWH�QD�GLUHomR�GR TXDGUDQWH�QRUGHVWH� �HQWUH�����H��������(VWH� IDWR

VXJHUH XPD�FRQGLomR�IDYRUiYHO�SDUD�TXH�RFRUUD� H[WHUQDPHQWH�j�,OKD�GH�&DER�)ULR� R�WUDQVSRUWH�

GH�(NPDQ��UHVXOWDQGR�HP�XP�SRVVtYHO�GHVORFDPHQWR�GD�SDUFHOD�VXSHUILFLDO�GD�iJXD�HP�GLUHomR�

DR�PDU�DEHUWR�H�R�FRQVHTXHQWH�DIORUDPHQWR�GD�$&$6��1D�PDQKm�GR�GLD���GH�PDLR�RFRUUHX XPD�

PXGDQoD�QD�GLUHomR�GR�YHQWR�GR�TXDGUDQWH�QRUGHVWH�SDUD�R�TXDGUDQWH�VXGRHVWH��HQWUH�ͳͺͲ H�

ʹ͹Ͳι��� R� TXH� QRUPDOPHQWH� FDUDFWHUL]D� D� HQWUDGD� GH� XPD� IUHQWH� IULD�� WDO� FRPR� GHVFULWR� HP�

�&(51,&&+,$52�HW�DO����������6HJXLQGR�D�PXGDQoD�GD�GLUHomR�GR�YHQWR��D�WHPSHUDWXUD�GD�

FROXQD�G¶iJXD�GHFUHVFHX QDV�SURIXQGLGDGHV�PDLV EDL[DV��LQGLFDQGR�TXH�D�$&$6�SRGHULD HVWDU�

HQWUDQGR� SHOD� HQWUDGD� VXO� GD� (QVHDGD�� FRQKHFLGD� FRPR� %RTXHLUmR�� FKHJDQGR� TXDVH� DWp� D�

VXSHUItFLH�� 1D� SDUWH� GLUHLWD� GD� )LJXUD� �� p� SRVVtYHO� REVHUYDU� D� YDULDomR� GRV SHUILV� GH�

WHPSHUDWXUD��IRUPDQGR�JUDGLHQWHV�WpUPLFRV�FRP�GLIHUHQoD�GH�WHPSHUDWXUD�GH�DWp�͵ Ԩ HQWUH�D�

VXSHUItFLH� H� R� IXQGR��$� iJXD� IULD� SHUPDQHFHX FRQILQDGD� DEDL[R� GD� VXSHUItFLH� SRU� SHUtRGRV�

VXSHULRUHV�D���KRUDV�VHJXLGDV�

)LJXUD��� � 6pULH�GH�WHPSHUDWXUD�GD�FROXQD�G
iJXD�GHVWDFDQGR�D�LQWUXVmR�GH�iJXD�IULD�DFRPSDQKDGD�SHOD�PXGDQoD�
GD�GLUHomR�GR�YHQWR�

$�LQWUXVmR�GH�iJXD�IULD�WDPEpP�IRL�UHJLVWUDGD�HP�RXWUD�VLWXDomR�GH�UHJLPH�GH�YHQWR��

1D�)LJXUD��� p�SRVVtYHO�REVHUYDU�D�SHUVLVWrQFLD�GD�GLUHomR�GR�YHQWR�QR�TXDGUDQWH�QRUGHVWH�SRU�

FHUFD�GH���GLDV� VHJXLGRV��1HVVH�SHUtRGR�QmR� IRL� UHJLVWUDGD�QHQKXPD�YDULDomR�GD�GLUHomR�GR�

YHQWR FRPSDWtYHO�FRP�D�HQWUDGD�GH XPD�IUHQWH�IULD�
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)LJXUD��� � 6pULH�GH�WHPSHUDWXUD�GD�FROXQD�G
iJXD�GHVWDFDQGR�D�LQWUXVmR�GH�iJXD�IULD�DFRPSDQKDGD�SHOD�YDULDomR�
UHODWLYD�GR�QtYHO�GR�PDU�

1R�HQWDQWR�WDPEpP�RFRUUHX LQWUXVmR�GH�iJXD�IULD�QDV�SURIXQGLGDGHV�PDLV�EDL[DV��

&RQIRUPH� GHVFULWR� HP� �5$026�� ������� D� RFRUUrQFLD� GH� UHJLPH� GH� YHQWR� IDYRUiYHO� DR�

IHQ{PHQR�GD�UHVVXUJrQFLD�SRGH�FRQILQDU�D�$&$6�HQWUH����D����P�GH SURIXQGLGDGH�QR�DFHVVR�

QRUWH�GD�(QVHDGD�GRV�$QMRV��$SHVDU�GR�WUDEDOKR�VXJHULU�TXH�HVVD�iJXD�QmR�YHQFHULD�D�EDUUHLUD�

LPSRVWD� SHOR� JUDGLHQWH� GH� SURIXQGLGDGH� TXH� RFRUUH� DWp� R� 3RUWR� GR� )RUQR�� REVHUYDPRV� TXH��

LQWUXVmR� GH� iJXD� IULD� QDV� SURIXQGLGDGHV�PDLV� EDL[DV GD� HQVHDGD� SRGHULD VHU� H[SOLFDGD� SHOD�

YDULDomR�GH�PDUp��&RPR�SRGH�VHU�REVHUYDGR�QD�)LJXUD�����D�WHPSHUDWXUD�GHFUHVFHX QR�LQtFLR�GD�

PDUp�YD]DQWH��YROWDQGR�D�DXPHQWDU�QR�LQtFLR�GD�HQFKHQWH� $�iJXD�IULD�FKHJRX TXDVH�j�PHWDGH�

GD� FROXQD� G¶iJXD� HP� DOJXPDV� RFDVL}HV�� SHUPDQHFHQGR� FRQILQDGD� DEDL[R� GD� VXSHUItFLH� SRU�

SHUtRGRV� GH� DWp� �� KRUDV�� (VWHV� IHQ{PHQRV� REVHUYDGRV� FRUURERUDP� FRP� RV� UHVXOWDGRV�

DSUHVHQWDGRV�HP��&(51,&&+,$52�HW�DO�������� H�FRQWULEXHP�FRP�D�LQIRUPDomR�FRPSOHWD�GD�

FROXQD�G¶iJXD��TXH�QmR�HVWDYD�GLVSRQtYHO�QDTXHOH�WUDEDOKR�

$� IRUPDomR� GH� XP� JUDGLHQWH� WpUPLFR� SHUVLVWHQWH� SRU� KRUDV� p� XPD� LPSRUWDQWH�

LQIRUPDomR� SDUD� FRPSUHHQGHU� RV� IHQ{PHQRV� UHODFLRQDGRV� D� SURSDJDomR� DF~VWLFD�� TXH� p� WmR�

GHSHQGHQWH� GR� SHUILO� GD� YHORFLGDGH� GR� VRP�� ([SHULPHQWRV� GH� FRPXQLFDomR� VXEPDULQD�

UHDOL]DGRV�QR�%RTXHLUmR �&$/$=$1�HW�DO���������)�%�/28=$�HW�DO�������� Mi�HYLGHQFLDUDP�R�

LPSDFWR� GD� LQWUXVmR� GH� iJXD� IULD�� 2� FRQKHFLPHQWR� GHVWD� LQIRUPDomR� H� D� SRVVLELOLGDGH� GH�

PRQLWRUDU�SHUPDQHQWHPHQWH�D�GLQkPLFD�GD�FLUFXODomR�QR�LQWHULRU�GD�(QVHDGD�SRGH�FRQWULEXLU�

FRPR�XPD�IHUUDPHQWD�HVWUDWpJLFD�QRV�HVWXGRV�UHDOL]DGRV�SHOR�,($30�
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1HVWH� WUDEDOKR� GHVFUHYHPRV� XPD� SURSRVWD GH� SODWDIRUPD� SDUD� PRQLWRUDPHQWR�

PDULQKR DSOLFDGR� D� UHJL}HV� FRVWHLUDV�� 1HVWH� FRQWH[WR� IRL� GHVHQYROYLGR� XP� VLVWHPD� UHPRWR�

SUySULR��EDVHDGR�HP�VHQVRUHV�LQGXVWULDLV��FDSD]�GH�PRQLWRUDU�HP�WHPSR�UHDO�H�GH�IRUPD�FRQWtQXD�

SDUkPHWURV�ItVLFRV�GR�PDU�DGMDFHQWH�j�FLGDGH�GH�$UUDLDO�GR�&DER�5-��3DUD�DOFDQoDU�HVWH�REMHWLYR�

IRL� HVWXGDGR� D� DUTXLWHWXUD� WtSLFD� GH� VLVWHPDV� XWLOL]DGRV� HP� ERLDV� RFHDQRJUiILFDV� H� IXQGHLRV�

FRVWHLURV�H�EXVFRX�VH�SUHHQFKHU�UHTXLVLWRV�HVVHQFLDLV�SDUD�TXH�R�VLVWHPD�SXGHVVH�VHU�RSHUDGR�

GH�IRUPD�LVRODGD�RX�IDFLOPHQWH�DGDSWDGR�FRPR�XP�QRGR�LQWHJUDGR�D�XPD�UHGH�GH�VHQVRUHV�VHP�

ILR�

7RGR� R� SURMHWR� IRL� EDVHDGR� QD� LQWHJUDomR� GH� TXDWUR� VXEVLVWHPDV� HVSHFLDLV�� )RL�

GHVHQYROYLGR�XP�PyGXOR�GH�DOLPHQWDomR�FRP�HQHUJLD PDQWLGD�SRU�PHLR�GH�EDWHULDV�FDUUHJDGDV�

YLD� SDLQHO� VRODU�� XP� PyGXOR� GH� SURFHVVDPHQWR� H� FRQWUROH� GRV� VHQVRUHV�� XP� PyGXOR� GH�

VHQVRULDPHQWR�H�XP�LPSRUWDQWH�PyGXOR�GH�WHOHPHWULD��SHUPLWLQGR�TXH�RV�GDGRV�IRVVHP�HQYLDGRV�

HP�WHPSR�UHDO�D�SDUWLU�GH�ORFDOLGDGHV�UHPRWDV�

3DUD�R�PyGXOR�GH�SURFHVVDPHQWR�IRL�GHVHQYROYLGR�XP�VLVWHPD�HPEDUFDGR�HP�XP�

PLFURFRQWURODGRU�FDSD]�GH�UHDOL]DU�D�LQWHUIDFH�FRP�VHQVRUHV�YDULDGRV��FRQWURODU�D�IUHTXrQFLD�GH�

DTXLVLomR�� SURFHVVDU� DV� PHGLGDV� H� HQYLDU� RV� GDGRV� HP� WHPSR� UHDO� SDUD� XP� VXEVLVWHPD� GH�

WHOHPHWULD�SRU�UiGLR�IUHTXrQFLD��2�ILUPZDUH IRL�GHVHQYROYLGR�HP�/LQJXDJHP�&�GH�SURJUDPDomR�

YLVDQGR�D�SRUWDELOLGDGH�SDUD�RXWURV�PLFURFRQWURODGRUHV��)RUDP�XWLOL]DGRV�GLYHUVRV�UHFXUVRV�GH�

FLUFXLWR�HOpWULFRV�TXH�R�PLFURFRQWURODGRU SRGH�RIHUHFHU�FRPR�WHPSRUL]DGRUHV��LQWHUIDFHV�VHULDLV

H�SRUWDV�GLJLWDLV�GH�SURSyVLWR�JHUDO��3DUD�DXPHQWDU�D�UREXVWH]�H�D UHVLVWrQFLD�D IDOKDV��FXLGDGRV�

HVSHFLDLV�IRUDP�WRPDGRV�FRPR�D�LPSOHPHQWDomR�GH�WHPSRUL]DGRU�ZDWFKGRJ��

(QWUH�RV�SDUkPHWURV�ItVLFRV�GH�LQWHUHVVH�D�WHPSHUDWXUD�IRL�HVFROKLGD�FRPR�SRQWR�GH�

SDUWLGD�� 7UDQVGXWRUHV� LQGXVWULDLV� IRUDP� HVFROKLGRV� FRPR� XPD� DOWHUQDWLYD� HFRQRPLFDPHQWH�

YLiYHO�SDUD�FREULU�XPD�H[WHQVD�iUHD�FRVWHLUD��3DUD�WLUDU�SURYHLWR�GH�WRGD�D�FDSDFLGDGH TXH�RV�

WHUP{PHWURV� GLVS}HP� EXVFRX�VH� LPSOHPHQWDU� XPD PHWRGRORJLD� GH� FDOLEUDomR� DOLDGD� D� XP�



��� �� &21&/86­2

DUUDQMR� H[SHULPHQWDO GH� HTXLSDPHQWRV� WLSLFDPHQWH� HQFRQWUDGRV� HP� ODERUDWyULRV� FLHQWtILFRV��

7DLV� HTXLSDPHQWRV� IRUDP� FRQILJXUDGRV� GH� IRUPD� D� DWHQGHU� DV� RULHQWDo}HV� FRQWLGDV� QDV�

SULQFLSDLV�QRUPDV�GH�PHWURORJLD��$V�OHLWXUDV�GRV�VHQVRUHV�IRUDP�FRPSDUDGDV�HP���SRQWRV�GHQWUR�

GD�IDL[D GH�FDOLEUDomR�GR�WHUP{PHWUR XWLOL]DGR�FRPR GH�UHIHUrQFLD��$V�FRUUHo}HV�HQFRQWUDGDV�

SDUD�FDGD�VHQVRU�IRUDP�DMXVWDGDV�HP�FXUYDV�TXH�DSUHVHQWDUDP�XP�FRHILFLHQWH�GH�GHWHUPLQDomR�

VXSHULRU�D�������2�SURFHVVR�GH�DYDOLDomR�GH�LQFHUWH]D�UHVXOWRX�HP�XP YDORU�ILQDO�GH������ႏ��

HQWUH�D�IDL[D�GH����H����ႏ��HQTXDQWR�R�YDORU�HVSHUDGR�HUD������ႏ�HP�WRGD�D�IDL[D�GH�PHGLomR��

$� FDSDFLGDGH� GH� LQWHJUDomR� FRP� QRYRV� HTXLSDPHQWRV� IRL� SRVWD� j� SURYD� DR� VH�

LPSOHPHQWDU�XPD�VROXomR�GH�FRPXQLFDomR�FRP�R�VLVWHPD�GH�PRQLWRUDPHQWR�GR�QtYHO�GR�PDU�

TXH�Mi�HUD�RSHUDGR�QR�ORFDO�GRV�WHVWHV��'XUDQWH�RV�WHVWHV�GH�FDPSR�IRL�HYLGHQFLDGR�D�HVWDELOLGDGH�

GR� HQODFH� UiGLR� XWLOL]DGR� FRP� UDUDV� IDOKDV� GH� FRPXQLFDomR�� (VWH� GHVHPSHQKR� SRVLWLYR� VH�

VREUHS{V�DR�IDWR�GH�R VLVWHPD�GHVHQYROYLGR�QmR�WHU�DLQGD�D�IDFLOLGDGH�GH�PHPyULD�ORFDO��

,QVWDODGR� QR� LQWHULRU� GD� (QVHDGD� GRV� $QMRV�� R� VLVWHPD� IRL� FDSD]� GH� UHJLVWUDU�

LQWUXV}HV� GH� iJXD� IULD FKHJDQGR� TXDVH� j VXSHUItFLH� H� D� IRUPDomR� GH� JUDGLHQWHV� WpUPLFRV�

DFRPSDQKDQGR�D�YDULDomR�GD�PDUp��$�FRPSDUDomR�GRV�UHJLVWURV�IHLWRV�QR�LQWHULRU�GD�HQVHDGD�

FRP�D�REVHUYDomR�GRV�SURFHVVRV�TXH�RFRUUHP�DIDVWDGRV�GD�FRVWD� VHUYLUi�GH� IHUUDPHQWD�SDUD�

HQWHQGHU�FRPR�HVWHV�SURFHVVRV�SRGHP�VHU�SUHYLVWRV�H�RX� LQIOXHQFLDU�D�GLQkPLFD�RFHkQLFD�QR�

LQWHULRU�GD�HQVHDGD�

$� LQIUDHVWUXWXUD� RIHUHFLGD� SHOR� ORFDO� GH� LQVWDODomR� GD� HVWDomR� PDUHJUiILFD��

FRPSDUiYHO�j�GH�XPD�ERLD�PHWH�RFHDQRJUiILFD��SHUPLWH�R�GHVHQYROYLPHQWR�FRQWtQXR�H�WHVWHV�GH�

FDPSR� GH� QRYRV� VLVWHPDV� GH� PHGLomR� DSOLFDGRV� D� IXQGHLRV� RFHDQRJUiILFRV�� 2V� VLVWHPDV�

LQVWDODGRV�QmR�VRIUHP�R�HIHLWR�GH�RQGDV�H�QmR�QHFHVVLWD�GH�HPEDUFDomR�SDUD�VXD�PDQXWHQomR��2�

DFHVVR� p� IHLWR� SRU� WHUUD� H� R� ORFDO� SRVVXL� FRPSDUWLPHQWR� GH� SURWHomR� SDUD� RV� HTXLSDPHQWRV��

SRVVLELOLGDGH� GH� IL[DomR� GH� SDLQpLV� VRODUHV�� DOpP GH� SHUPLWLU� R� ODQoDPHQWR� GH� VHQVRUHV�

GLUHWDPHQWH�SHOR�SLVR�GR FRPSDUWLPHQWR��

$V�SHUVSHFWLYDV�GH�WUDEDOKRV�IXWXURV�LQFOXHP�D�PRQWDJHP�GH�XP�QRYR�DUUDQMR�GH�

VHQVRUHV�SDUD�PRQLWRUDU�D�VDOLQLGDGH�H�D�SDLVDJHP�DF~VWLFD��3UHWHQGH�VH�WDPEpP�LPSOHPHQWDU�

XP�GLVSRVLWLYR�GH�PHPyULD�SDUD�DUPD]HQDPHQWR�ORFDO�GRV�GDGRV�FRPR�UHGXQGkQFLD�SDUD�R�FDVR�

GH�LQRSHUkQFLD�GD�HVWDomR�UHPRWD�H�RX�RFRUUrQFLD�GH�DOJXPD�VRPEUD�TXH�YHQKD�LQWHUIHULU�QD�

WUDQVPLVVmR�5)�

$�FDSDFLGDGH�GHPRQVWUDGD�SRU�HVWH�VLVWHPD�GH�PRQLWRUDPHQWR�GH�WHPSHUDWXUD�GH�

XPD� FROXQD� G¶iJXD� SRVVLELOLWD� PHOKRU� FRPSUHHQVmR� GRV� IHQ{PHQRV� RFHDQRJUiILFRV� H� VXD�

SRVVtYHO� LQIOXrQFLD� QD� DWPRVIHUD� H� QD� ELRWD�� 2� JUDGLHQWH� GH� WHPSHUDWXUD�� DVVRFLDGR� DR� R�
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PRQLWRUDPHQWR�GD�PDUp�H�GRV�YHQWRV�QD�UHJLmR�SHUPLWLUi�GLVWLQJXLU�D�FRQWULEXLomR�LVRODGD�GH�

FDGD�IRUoD�JHUDGRUD�GH�FRUUHQWH�PDULQKD�
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$%17��1%5�������� 7HUPRUUHVLVWrQFLD�,QGXVWULDO�GH�3ODWLQD�� 5HTXLVLWRV�H�0pWRGRV�GH�

(QVDLR��5LR�GH�-DQHLUR��>V�Q�@��

$%17��1%5������������� ,QGLFDGRU�GH�WHPSHUDWXUD�FRP�VHQVRU�� &DOLEUDomR�SRU�

FRPSDUDomR�FRP�LQVWUXPHQWR�SDGUmR��>V�O��V�Q�@��

$%17��1%5�������� %DQKR�GR�3RQWR�GR�*HOR�� 3UHSDUDomR��&RQVHUYDomR�H�XVR�FRPR�

XPD�7HPSHUDWXUD�GH�5HIHUrQFLD��5LR�GH�-DQHLUR��>V�Q�@��

$%17��1,7�',&/$�����([SUHVVmR�GD�,QFHUWH]D�GH�0HGLomR�SRU�/DERUDWyULRV�GH�

&DOLEUDomR��>V�O��V�Q�@��

$%5$+$0��-��3��HW�DO��$�UHYLHZ�RI�JOREDO�RFHDQ�WHPSHUDWXUH�REVHUYDWLRQV��,PSOLFDWLRQV�IRU�

RFHDQ�KHDW�FRQWHQW�HVWLPDWHV�DQG�FOLPDWH�FKDQJH��5HYLHZV�RI�*HRSK\VLFV��Y������Q�����S�����±

�������VHW��������

$*,/(17��6HUYLFH�*XLGH�0XOWLPHWHU $JLOHQW������$��>V�O��V�Q�@��

$.%$5,��(��HW�DO��$�5HYLHZ�RI�2FHDQ�6HD�6XEVXUIDFH�:DWHU�7HPSHUDWXUH�6WXGLHV�IURP�

5HPRWH�6HQVLQJ�DQG�1RQ�5HPRWH�6HQVLQJ�0HWKRGV��:DWHU��Y�����Q������S����������GH]��������

$1$/2*,&$��1RWD�7pFQLFD������ 3UHSDUDomR�H�8VR�GH�%DQKR�GH�*HOR�HP�$WLYLGDGHV�GH�

&DOLEUDomR��>V�O��V�Q�@��

$1$67$6,��*��HW�DO��(QHUJ\�FRQVHUYDWLRQ�LQ�ZLUHOHVV�VHQVRU�QHWZRUNV��$�VXUYH\��$G�+RF�

1HWZRUNV��Y�����Q�����S�����±�������PDLR�������

$70(/����ELW�$95�0LFURFRQWUROOHUV�$WPHO������&�$7PHJD����3�'DWDVKHHW

&RPSOHWH��>V�O�@�0LFURFKLS��������'LVSRQtYHO�HP��

�KWWS���ZZ��PLFURFKLS�FRP�GRZQORDGV�HQ�'HYLFH'RF�$WPHO�������

$7PHJD����3B'DWDVKHHW�SGI!�

%$,/(<��.��HW�DO��&RDVWDO�0RRULQJ�2EVHUYLQJ�1HWZRUNV�DQG�7KHLU�'DWD�3URGXFWV��

5HFRPPHQGDWLRQV�IRU�WKH�1H[W�'HFDGH��)URQWLHUV�LQ�0DULQH�6FLHQFH��Y�����S���������DEU��

������

%$6,&6��&��%DVLFV�RI�8$57�&RPPXQLFDWLRQ��'LVSRQtYHO�HP��

�KWWS���ZZZ�FLUFXLWEDVLFV�FRP�EDVLFV�XDUW�FRPPXQLFDWLRQ�!��$FHVVR�HP����RXW��������
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%,30��*XLGH�RQ�6HFRQGDU\�7KHUPRPHWU\�� 6SHFLDOL]HG�)L[HG�3RLQWV�DERYH���R&��>V�O��

V�Q�@��

%/80��-��([SORUDQGR�R�$UGXLQR��7pFQLFDV�H�)HUUDPHQWDV�0iJLFDV�GH�(QJHQKDULD���D HG��

5LR�GH�-DQHLUR��$OWD�%RRNV��������

%2/721��:��3URJUDPPDEOH�/RJLF�&RQWUROOHUV���D HG��>V�O�@�(OVHYLHU��������

%21'$5(1.2��2���.,1,10217+��6���.,1*6)25'��0��8QGHUZDWHU�6HQVRU�

1HWZRUNV��2FHDQRJUDSK\�DQG�3ODQNWRQ�$VVHPEODJHV������ �UG�,QWHUQDWLRQDO�&RQIHUHQFH�

RQ�,QWHOOLJHQW�6HQVRUV��6HQVRU�1HWZRUNV�DQG�,QIRUPDWLRQ��$QDLV���,(((������'LVSRQtYHO�HP��

�KWWS���LHHH[SORUH�LHHH�RUJ�GRFXPHQW���������!��$FHVVR�HP�����VHW������

%5,��'��HW�DO��5HDO�'HSOR\PHQWV�RI�:LUHOHVV�6HQVRU�1HWZRUNV�������7KLUG�,QWHUQDWLRQDO�

&RQIHUHQFH�RQ�6HQVRU�7HFKQRORJLHV�DQG�$SSOLFDWLRQV��S�����±�����MXQ��������

&$/$'2��/��'LQkPLFD�GD�LQWHUDomR�GD�DWLYLGDGH�GH�PHVR�HVFDOD�GD�&RUUHQWH�GR %UDVLO�

FRP�R�IHQ{PHQR�GD�UHVVXUJrQFLD�FRVWHLUD�DR�ODUJR�GH�&DER�)ULR�H�&DER�GH�6mR 7RPp��

5-��>V�O�@�863�������

&$/$'2��/��HW�DO��(GG\�LQGXFHG�XSZHOOLQJ�RII�&DSH�6mR�7RPp�����6��%UD]LO���&RQWLQHQWDO�

6KHOI�5HVHDUFK��Y������Q����±����S������±���������MXQ��������

&$/$'2��/���&��3$8/$��$���$�0$7726��5��$TXLVLomR�GH�'DGRV�2FHDQRJUiILFRV�FRP�

$HURQDYH�GH�$VD�5RWDWLYD��3URMHWR�'2&$$5�� �2FHDQ�GDWD�DFTXLVLWLRQ�ZLWK�URWDWRU\�ZLQJ�

DLUFUDIW��'2&$$5�3URMHFW���3HVTXLVD�1DYDO��Y�����S����±������MDQ��������

&$/$=$1��5��HW�DO��8SZHOOLQJ�HIIHFW�RQ�DFRXVWLF�SURSDJDWLRQ�LQ�WKH�&DER�)ULR�LVODQG�

ED\��3URFHHGLQJV�RI���UG�,QWHUQDWLRQDO�&RQJUHVV�RQ�$FRXVWLFV��$QDLV���$DFKHQ��*HUPDQ\��

����

&$//(1'$5��+��/��2Q�WKH�3UDFWLFDO�0HDVXUHPHQW�RI�7HPSHUDWXUH��([SHULPHQWV�0DGH�DW�

WKH�&DYHQGLVK /DERUDWRU\��&RPEULGJH��3KLORVRSKLFDO�7UDQVDFWLRQV�RI�WKH�5R\DO�6RFLHW\�RI�

/RQGRQ��$��Y�������S�����±�����������

&$03%(//��$SSOLFDWLRQ�1RWH��5)�)��7KH�/LQN�%XGJHW�DQG�)DGH�0DUJLQ��>V�O�@�

&DPSEHOO�6FLHQWLILF��,QF��������

&$1'(//$��5��1���3(5(,5$��$��$���2/,9(,5$��(��$��'(��3URMHWR�6,2'2&��$�

5HVVXUJrQFLD��S����±����������



%,%/,2*5$),$ ���

&(51,&&+,$52��*��HW�DO��'HVHQYROYLPHQWR�GH�XP�VHQVRU�SDUD�PRQLWRUDPHQWR�GH�GDGRV�

DPELHQWDLV�EDVHDGR�HP�WHFQRORJLD�GH�ILEUD�ySWLFD��$�5HVXUJrQFLD��Y�����S����±������MDQ��������

&216(17,12��)� %��'(6(192/9,0(172�'(�6,67(0$�,17(*5$'2�

&219(5*(17(�'(�021,725$0(172�'(�6,1$,6�%,20e',&26�86$1'2�

0,&52&21752/$'25(6�'(���%,76��>V�O�@�8QLYHUVLGDGH�)HGHUDO�GH�6DQWD�&DWDULQD��

�����

&5(66(<��'��2FHDQ�VFLHQFH�JRHV�GHHS��'LVSRQtYHO�HP��

�KWWSV���ZZZ�QDWXUH�FRP�QHZV�������������IXOO�QHZV����������KWPO!��$FHVVR�HP�����VHW��

������

',1��$��6��HW�DO��0$/$<6,$1�,17(*5$7('�2&($1�2%6(59$7,21�6<67(0�

�0,226��%82<��-XUQDO�7HNQRORJL��Y������Q��������MXQ��������

()<��0LFURFRQWUROOHU�YV�0LFURSURFHVVRU��'LVSRQtYHO�HP��

�KWWSV���HOHFWURQLFVIRUX�FRP�UHVRXUFHV�GLIIHUHQFH�EHWZHHQ�PLFURSURFHVVRU�DQG�

PLFURFRQWUROOHU!��$FHVVR�HP�����VHW��������

(/(&75,/��$QHQD�0yYHO�0DUtWLPD�&;00���6$��>V�O��V�Q�@��'LVSRQtYHO�HP��

�KWWS���ZZZ�HOHFWULO�FRP�HOHFWULO�FDWDORJR�UHI����KWP!�

(85$0(7�FJ����� &DOLEUDWLRQ�RI�7HPSHUDWXUH�%ORFN�&DOLEUDWRUV��(XURSHDQ�

$VVRFLDWLRQ�RI�1DWLRQDO�0HWURORJ\�,QVWLWXWHV��(85$0(7���>V�O��V�Q�@��

)�%�/28=$�HW�DO��&RPPXQLFDWLRQV�DQG�%LRORJLFDO�0RQLWRULQJ�([SHULPHQW�LQ�DQ�

8SZHOOLQJ�(QYLURQPHQW�DW�&DER�)ULR�,VODQG�%D\��076�,(((�2(6�2FHDQV¶������

$QDLV���0DUVHLOOH��)UDQFH������

)(55$5,1,��(���721'2��0��/���/$&(5'$��7��6��3/$7$)250$�',*,7$/�

(08/$'$�(0�7(032�5($/��>V�O�@�8QLYHUVLGDGH�7HFQROyJLFD�)HGHUDO�GR�3DUDQi�������

)5$1&,//21��$���&$67(//8&&,$��&��&RGH�LQMHFWLRQ�DWWDFNV�RQ�KDUYDUG�DUFKLWHFWXUH�

GHYLFHV��3URFHHGLQJV�RI�WKH���WK�$&0�FRQIHUHQFH�RQ�&RPSXWHU�DQG�FRPPXQLFDWLRQV�VHFXULW\�

� &&6�¶����$QDLV���1HZ�<RUN��1HZ�<RUN��86$��$&0�3UHVV������'LVSRQtYHO�HP��

�KWWS���SRUWDO�DFP�RUJ�FLWDWLRQ�FIP"GRLG ���������������!��$FHVVR�HP�����VHW������

)5((:$9(��'DWD�6KHHW��)*5��6HULHV��)*5������0+]�,QGXVWULDO�5DGLR��>V�O�@�

)UHH:DYH�7HFKQRORJLHV��������



��� %,%/,2*5$),$

)8//(5721��%��HW�DO��'HVLJQ�DQG�DQDO\VLV�RI�DQ�DXWRPDWHG�IHHG�EXR\�IRU�VXEPHUJHG�FDJHV��

$TXDFXOWXUDO�(QJLQHHULQJ��Y������Q�����S����±�������GH]��������

*$5&,$��&���&,5$12��0��6L0&RVWD�� 6LVWHPD�GH�0RQLWRUDPHQWR�GD�&RVWD�%UDVLOHLUD��,,�

:RUNVKRS�%UDVLOHLUR�GH�0XGDQoDV�&OLPiWLFDV�HP�=RQDV�&RVWHLUDV��$QDLV���6DOYDGRU�� %$��

����

*21d$/9(6��*��$��'(�$���5(48,­2��5���.$/,'��5��'HVHQYROYLPHQWR�GH�VRIWZDUH�

SDUD�D�DYDOLDomR�GD�LQFHUWH]D�GH�PHGLomR���R &RQJUHVVR�%UDVLOHLUR�GH�0HWURORJLD��

$QDLV���6DOYDGRU�� %$��,10(752������'LVSRQtYHO�HP��

�KWWSV���UHSRVLWRULR�XIED�EU�UL�KDQGOH�UL�����!

*226�%5$6,/��*226�%5$6,/��'LVSRQtYHO�HP���KWWS���ZZZ�JRRVEUDVLO�RUJ�!��$FHVVR�

HP�����VHW��������

+(5%(7��5��$��*��5HJLVWUDGRU�0XOWLSURSyVLWR�0RGXODU�SDUD�0RQLWRUDPHQWR�5HPRWR��

>V�O�@�&HQWUR�%UDVLOHLUR�GH�3HVTXLVDV�)tVLFDV�������

+(7=(/��<���3$77,$5$7&+,��&���0,+$129,û��+��([FKDQJH�)ORZ�9DULDELOLW\�EHWZHHQ�

+\SHUVDOLQH�6KDUN�%D\�DQG�WKH�2FHDQ��-RXUQDO�RI�0DULQH�6FLHQFH�DQG�(QJLQHHULQJ��Y�����Q��

���S��������MXQ��������

+,//��.��'���67((/(��$��*��7KH�,QWHUQDWLRQDO�7HPSHUDWXUH�6FDOH��3DVW��3UHVHQW��DQG�)XWXUH��

1&6/,�0HDVXUH��Y�����Q�����S����±�������PDU��������

+8*2��'��HW�DO��/RZ�FRVW�PDULQH�PRQLWRULQJ��)URP�VHQVRUV�WR�LQIRUPDWLRQ�GHOLYHU\��

2&($16¶���076�,(((�.21$��$QDLV���,(((��VHW������'LVSRQtYHO�HP��

�KWWS���LHHH[SORUH�LHHH�RUJ�GRFXPHQW���������!��$FHVVR�HP�����VHW������

,%*(��$QiOLVH�GR�1tYH�0pGLR�GR�0DU�QDV�(VWDo}HV�GD�5HGH�0DUHJUiILFD 3HUPDQHQWH�

SDUD�*HRGpVLD�� 503*��>V�O��V�Q�@��

,%5$+,0��'��$GYDQFHG�3,&�0LFURFRQWUROOHU�3URMHFWV�LQ�&��>V�O�@�(OVHYLHU�/WG��������

,%5$+,0��'��8$57�3URMHFWV��,Q��$50�%DVHG�0LFURFRQWUROOHU�3URMHFWV�8VLQJ�0EHG��

>V�O�@�(OVHYLHU�/WG��������

,($30��+LVWyULFR�GR�,($30��'LVSRQtYHO�HP��

�KWWSV���ZZZ�PDULQKD�PLO�EU�LHDSP�QRGH���!��$FHVVR�HP�����IHY��������

,(&��,(&�������� ,QGXVWULDO�3ODWLQXP�5HVLVWDQFH�7KHUPRPHWHUV�DQG�3ODWLQXP�



%,%/,2*5$),$ ���

7HPSHUDWXUH�6HQVRUV������HG��*HQHYD��6ZLW]HUODQG��,QWHUQDWLRQDO�(OHFWURWHFKQLFDO�

&RPPLVVLRQ��,(&���������

,10(752��9RFDEXOiULR�,QWHUQDFLRQDO�GH�7HUPRV�GH�0HWURORJLD�/HJDO�� 9,0��>V�O�@�

,QVWLWXWR�1DFLRQDO�GH�0HWURORJLD��4XDOLGDGH�H�7HFQRORJLD��,10(752���������

,10(752��*80������� *XLD�SDUD�D�H[SUHVVmR�GH�LQFHUWH]D�GH�PHGLomR$YDOLDomR�GH�

GDGRV�GH�PHGLomR��>V�O��V�Q�@��'LVSRQtYHO�HP��

�KWWS���ZZZ�LQPHWUR�JRY�EU�LQRYDFDR�SXEOLFDFRHVBDYXOVDV�DVS!�

,10(752��&HUWLILFDGR�GH�&DOLEUDomR�',0&,������������ 7HUP{PHWUR�GH�5HVLVWrQFLD�

GH�3ODWLQD��>V�O��V�Q�@��

,10(752��'24�&*&5(������ 'HILQLomR�GH�7HUPRV�8WLOL]DGRV�QRV�'RFXPHQWRV�

5HODFLRQDGRV�j�$FUHGLWDomR�GH�/DERUDWyULRV��3URGXWRUHV�GH�0DWHULDLV�GH�5HIHUrQFLD�H�

3URYHGRUHV�GH�(QVDLRV�GH�3URILFLrQFLD��>V�O��V�Q�@��

,10(752��5HGH�%UDVLOHLUD�GH�&DOLEUDomR��'LVSRQtYHO�HP��

�KWWS���ZZZ�LQPHWUR�JRY�EU�ODERUDWRULRV�UEF�!��$FHVVR�HP�����RXW������E��

-2+1621�&21752/6��0DQXDO�7pQFQLFR�%DWHULD�(VWDFLRQiULD�)UHHGRP��>V�O�@�-RQVRQ�

&RQWUROV��������

-21(6��'��2��%��HW�DO��$XWRQRPRXV�PDULQH�HQYLURQPHQWDO�PRQLWRULQJ��$SSOLFDWLRQ�LQ�

GHFRPPLVVLRQHG�RLO�ILHOGV��6FLHQFH�RI�7KH�7RWDO (QYLURQPHQW��Y�������S�����±��������MXQ��

������

/$%)$&,/,7<��6HOI�$GKHVLYH�3DWFK�37����6HQVRU�� 7\SH�357��>V�O��V�Q�@��'LVSRQtYHO�HP��

�ZZZ�ODEIDFLOLW\�FRP!�

/$1(<��6��5��$�*HQHUDO�3XUSRVH�0LFURFRQWUROOHU�%DVHG�)UDPHZRUN�IRU�,QWHJUDWLQJ�

2FHDQRJUDSKLF�6HQVRUV��,QVWUXPHQWV��DQG�3HULSKHUDOV��-RXUQDO�RI�$WPRVSKHULF�DQG�2FHDQLF�

7HFKQRORJ\��Y������Q�����S�����±��������IHY��������

/$3321,��-��&��(VWDWtVWLFD�XVDQGR�([FHO���D HG��>V�O�@�(OVHYLHU�/WG��������

/(217<(9��$��3��HW�DO��$�VSDWLDOO\�GLVWULEXWHG�PHDVXULQJ�FRPSOH[�IRU�PRQLWRULQJ�

K\GURSK\VLFDO�SURFHVVHV�RQ�WKH�RFHDQ�VKHOI��,QVWUXPHQWV�DQG�([SHULPHQWDO�7HFKQLTXHV��Y��

����Q�����S� ���±��������MDQ��������

/(:,6��*���0(5.(1��3���9$1'(:$/��0��(QKDQFHG�$FFXUDF\�RI�&026�6PDUW�



��� %,%/,2*5$),$

7HPSHUDWXUH�6HQVRUV�E\�1RQOLQHDU�&XUYDWXUH &RUUHFWLRQ��6HQVRUV��Y������Q������S�����������

QRY��������

/23(6��3��$��,QFHUWH]D�GH�0HGLo}HV�3DUD�(QVDLRV�)tVLFR�4XtPLFRV���D HG��>V�O�@�

$XWRJUDILD��������

0$,$��/��3��HW�DO��7KH�LQIOXHQFH�RI�XSZHOOLQJ�LQ�XQGHUZDWHU�FRPPXQLFDWLRQV�RI�&DER�

)ULR�LVODQG��8QGHUZDWHU�$FRXVWLFV�&RQI���8$&(¶�����$QDLV���.QRVVRV�� *UHHFH������

0$57,16��0��$��)���5(48,­2��5���.$/,'��5��&RUUHo}HV�GH RUGHQV�VXSHULRUHV�SDUD�D�

LQFHUWH]D�SDGUmR�FRPELQDGD� �R &RQJUHVVR�%UDVLOHLUR�GH�0HWURORJLD��$QDLV���6DOYDGRU��

%$��,10(752������'LVSRQtYHO�HP���KWWSV���UHSRVLWRULR�XIED�EU�UL�KDQGOH�UL�����!

0$;,0��$SSOLFDWLRQ�1RWH������ ��:LUH�&RPPXQLFDWLRQ�7KURXJK�6RIWZDUH��>V�O�@�0D[LP�

,QWHJUDWHG��������

0$;,0�,17(*5$7('��$SSOLFDWLRQ�1RWH������&XUYH�)LWWLQJ�WKH�(UURU�RI�%DQGJDS�

%DVHG�'LJLWDO�7HPSHUDWXUH�6HQVRU��>V�O��V�Q�@��'LVSRQtYHO�HP��

�KWWSV���ZZZ�PD[LPLQWHJUDWHG�FRP�HQ�DSS�QRWHV�LQGH[�PYS�LG����!��$FHVVR�HP�����VHW��

�����

0$;,0�,17(*5$7('��*XLGHOLQHV�IRU�5HOLDEOH�/RQJ�/LQH���:LUH���1HWZRUNV���:LUH�

1HWZRUN�7RSRORJLHV��>V�O��V�Q�@��

0$;,0�,17(*5$7('��'DWDVKHHW�'6��%����>V�O��V�Q�@��

0$=,',��0��$���1$,0,��6���1$,0,��6��7KH�$95�0LFURFRQWUROOHU�DQG�(PEHGGHG�

6\VWHPV�XVLQJ $VVHPEO\�DQG�&��>V�O�@�3UHQWLFH�+DOO��,QF���������

0(1',772��$���3$75,$5&$��0���0$*186621��%��8QGHUVWDQGLQJ�WKH�PHDQLQJ�RI�

DFFXUDF\��WUXHQHVV�DQG�SUHFLVLRQ��$FFUHGLWDWLRQ�DQG�4XDOLW\�$VVXUDQFH��Y������Q�����S����±

������MDQ��������

0(7$6��&DOOHQGDU���9DQ�'XVHQ��0RGHOR�GH�0HGLFLyQ�SDUD�7HUPyPHWURV�GH�

5HVLVWHQFLD/D�*XtD�0HW$V��-DOLVFR��0p[LFR��/D�*XtD�0HW$V��������'LVSRQtYHO�HP��

�KWWS���ZZZ�PHWDV�FRP�P[�JXLDPHWDV�KWPO!�

0(<(5��9��5��0HDVXUHPHQW�XQFHUWDLQW\��-RXUQDO�RI�&KURPDWRJUDSK\�$��Y��������Q���±���

S����±�������MXO��������

0,&52&+,3����ELW�3,&��DQG�$95��0LFURFRQWUROOHUV��'LVSRQtYHO�HP��



%,%/,2*5$),$ ���

�KWWSV���ZZZ�PLFURFKLS�FRP�GHVLJQ�FHQWHUV���ELW!��$FHVVR�HP�����VHW��������

0251,1*67$5��'DWDVKHHW�6XQ6DYHU�6RODU�&RQWUROOHU��>V�O�@�0RUQLQJVWDU�&RUSRUDWLRQ��

������

1,9(/&2��0DQXDO�GH�3URJUDPDomR�H�8VXiULR�(DV\75(.�63������>V�O�@�1,9(/&2�

3URFHVV�&RQWURO�&R���������

12$$��0RRULQJ�LQIRUPDWLRQ��'LVSRQtYHO�HP��

�KWWSV���WDR�QGEF�QRDD�JRY�SURMBRYHUYLHZ�PRRULQJBQGEF�KWPO�VWDQGDUG!��$FHVVR�HP����RXW��

������

12$$��7KH�*OREDO�2FHDQ�2EVHUYLQJ�6\VWHP��*226���'LVSRQtYHO�HP��

�KWWSV���ZZZ�QFGF�QRDD�JRY�JRVLF�JOREDO�RFHDQ�REVHUYLQJ�V\VWHP�JRRV!��$FHVVR�HP����RXW��

������

12(5*$$5'��7��(PEHGGHG�6\VWHPV�$UFKLWHFWXUH��$�&RPSUHKHQVLYH�*XLGH�IRU�

(QJLQHHUV�DQG�3URJUDPPHUV��>V�O�@�(OVHYLHU�,QF���������

1;3��8VHU�0DQXDO�80������,�&�EXV�VSHFLILFDWLRQ�DQG�XVHU�PDQXDO��>V�O�@�1;3�

6HPLFRQGXFWRUV��������

2*85,��9��0pWRGRV�(VWDWtVWLFRV�HP�)tVLFD�([SHULPHQWDO���D HG��>V�O�@�/LYUDULD�GD�)tVLFD��

������

2/,9(,5$��0��'��'(��&DOLEUDomR�GH�PHGLGDV�PDWHULDOL]DGDV�GH�FRPSULPHQWR�XWLOL]DQGR�

XP�ODVHU�LQWHUIHURPpWULFR�GH�UDVWUHDPHQWR�DXWRPiWLFR�H�XPD�PiTXLQD�GH�PHGLomR�SRU�

FRRUGHQDGDV��>V�O�@�8QLYHUVLGDGH�)HGHUDO�GH�6DQWD�&DWDULQD�������

25/$1'2��$��'(�)��&DOLEUDomR�GH�XP�7HUP{PHWUR�3W�����FRPR�3DGUmR�GH�7UDEDOKR�

GH�XP�/DERUDWyULR�GH�6HUYLoRV�0HWUROyJLFRV��0HWURORJLD������� 0HWURORJLD�SDUD�D�9LGD��

$QDLV���5HFLIH��3HUQDPEXR��6RFLHGDGH�%UDVLOHLUD�GH�0HWURORJLD��6%0�������

28(//(7�-2%,1��9���%(,61(5��%��(��'HHS�FKORURSK\OO�PD[LPD��VSDWLDO�RYHUODS�DQG�

GLYHUVLW\�LQ�SK\WRSODQNWRQ�H[SRVHG�WR�H[SHULPHQWDOO\�DOWHUHG�WKHUPDO�VWUDWLILFDWLRQ��-RXUQDO�

RI�3ODQNWRQ�5HVHDUFK��Y������Q�����S�����±�������MXO��������

3(&.2/��-��.��(PEHGGHG�6\VWHPV��$�&RQWHPSRUDU\�'HVLJQ�7RRO���D HG��>V�O�@�-RKQ�:LOH\�

	�6RQV��/WG��������

3(57,-6��0��$��3���+8,-6,1*��-��+��35(&,6,21�7(03(5$785(�6(16256�,1�



��� %,%/,2*5$),$

&026�7(&+12/2*<��>V�O�@�6SULQJHU��������

3,$8��'��'(�%���&$55,-2��*��$��3URMHWR�GH�'LPHQVLRQDPHQWR�GH�(QODFH�5DGLR��&LrQFLD�	�

(QJHQKDULD��S����±����������

3257(5��-��HW�DO��:LUHOHVV�6HQVRU�1HWZRUNV�IRU�(FRORJ\��%LR6FLHQFH��Y������Q�����S�����±

�������MXO��������

352-(72�$=8/��3URMHWR�$]XO�� $SUHVHQWDomR��'LVSRQtYHO�HP��

�KWWS���ZZZ�SURMHWRD]XO�HFR�EU�!��$FHVVR�HP����RXW��������

48,0,6��0LQLFDWiORJR�%DQKR�8OWUDWHUPRHVWiWLFR�0LFURSURFHVVDGR�FRP�&LUFXODGRU�

4���0���>V�O��V�Q�@��'LVSRQtYHO�HP���ZZZ�TXLPLV�FRP�EU!�

5$026��$��(��$��)RUPDomR�H�HYROXomR�HVSDoR�WHPSRUDO�GD�UHVVXUJrQFLD�GH�&DER�

)ULRLWOH��>V�O�@�8QLYHUVLGDGH )HGHUDO�GH�5LR�*UDQGH�������

52'5,*8(6��5��5���/25(1==(77,��-��$��$�QXPHULFDO�VWXG\�RI�WKH�HIIHFWV�RI�ERWWRP�

WRSRJUDSK\�DQG�FRDVWOLQH�JHRPHWU\�RQ�WKH�6RXWKHDVW�%UD]LOLDQ�FRDVWDO�XSZHOOLQJ��&RQWLQHQWDO�

6KHOI�5HVHDUFK��Y������Q�����S�����±�����PDU��������

6,/9(67529$��.��3���=$76(3,1��$��*���0<6/(1.29��6��$��&RDVWDO�XSZHOOLQJ�LQ�WKH�

*HOHQG]KLN�DUHD�RI�WKH�%ODFN�6HD��(IIHFW�RI�ZLQG�DQG�G\QDPLFV��2FHDQRORJ\��Y������Q�����S��

���±��������MXO��������

60,7+��:��$��$95�0LFURFRQWUROOHUV�DQG�$WPHO�6WXGLR�IRU�&�3URJUDPPLQJ�ZLWK�

$UGXLQR���D HG��>V�O�@�(OHNWRU��������

62/$5:25/'��'DWDVKHHW�6XQPRGXOH�6:����SRO\�50$��>V�O�@�6RODU:RUOG��������

621*��'��HW�DO��+DUGZDUH�GHVLJQ�RI�D�VXEPHUJHG�EXR\�V\VWHP�EDVHG�RQ�HOHFWURPDJQHWLF�

LQGXFWLYH�FRXSOLQJ��0$7(&�:HE�RI�&RQIHUHQFHV��Y� ����S�����������VHW��������

6285,��.��(QHUJ\�(IILFLHQW�6PDUW�7HPSHUDWXUH�6HQVRUV�LQ�&026�7HFKQRORJ\��>V�O�@�

,SVNDPS�3ULQWLQJ�������

63$5.)81��56�����YV��77/�6HULDO�&RPPXQLFDWLRQ��'LVSRQtYHO�HP��

�KWWSV���ZZZ�VSDUNIXQ�FRP�WXWRULDOV����!��$FHVVR�HP����RXW��������

7$1(1%$80��$867,1��2UJDQL]DomR�(VWUXWXUDGD�GH�&RPSXWDGRUHV���D HG��>V�O�@�

3HDUVRQ��������



%,%/,2*5$),$ ���

7(;$6�,167580(176��,(((�6WG���������-7$*��7HVWDELOLW\��>V�O��V�Q�@��

752:%5,'*(��-��HW�DO��7KH�2FHDQ�2EVHUYDWRULHV�,QLWLDWLYH��)URQWLHUV�LQ�0DULQH�6FLHQFH��

Y�����S��������PDU��������

8%,48,7,��8%:$�� 8%,48,7,�%URDGEDQG�:LUHOHVV�$GPLQ�7UDLQLQJ�*XLGH��>V�O�@�

8%,48,7,�$FDGHP\��������

81(6&2��7KH�LQWHJUDWHG��VWUDWHJLF�GHVLJQ�SODQ�IRU�WKH�FRDVWDO�RFHDQ�REVHUYDWLRQV�

PRGXOH�RI�WKH�*OREDO�2FHDQ�2EVHUYLQJ�6\VWHP*226�5HSRUW�1R����� >V�O�@�8QLWHG�

1DWLRQV�(GXFDWLRQDO��6FLHQWLILF�DQG�&XOWXUDO�2UJDQL]DWLRQ��81(6&2���������

9(1.$7(6$1��5��HW�DO��&RDVWDO�2EVHUYDWLRQ�E\�0RRUHG�%XR\�6\VWHP�LQ ,QGLDQ�5HJLRQ��

7KH�-RXUQDO�RI�2FHDQ�7HFKQRORJ\��Y������Q��1R���S����±��� ����D��

9(1.$7(6$1��5��HW�DO��%HVW�3UDFWLFHV�IRU�WKH�2FHDQ�0RRUHG�2EVHUYDWRULHV��)URQWLHUV�LQ�

0DULQH�6FLHQFH��Y�����S����������GH]������E��

982/2��-��+��)XQGDPHQWR�GD�7HRULD�GRV�(UURV���D HG��>V�O�@�(GJDU�%O�FKHU��������

:$/7(5��5��.��HW�DO��&RDVWDO�XSZHOOLQJ�VHDVRQDOLW\�DQG�YDULDELOLW\�RI�WHPSHUDWXUH�DQG�

FKORURSK\OO�LQ�D�VPDOO�FRDVWDO�HPED\PHQW��&RQWLQHQWDO�6KHOI�5HVHDUFK��Y�������S���±�������

IHY��������

:$77��$��-��HW�DO��:LUHOHVV�6HQVRU�1HWZRUNV�IRU�PRQLWRULQJ�XQGHUZDWHU�VHGLPHQW�WUDQVSRUW��

6FLHQFH�RI�7KH�7RWDO�(QYLURQPHQW��Y�������S�����±�������MXQ��������

:,.,3(',$��-7$*��'LVSRQtYHO�HP���KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�-7$*!��$FHVVR�HP�����

VHW��������

:,/06+8567��7��'HVLJQLQJ�(PEHGGHG�6\VWHPV�ZLWK�3,&�0LFURFRQWUROOHUV��3ULQFLSOHV�

DQG�$SSOLFDLRQV���D HG��>V�O�@�1HZQHV��������

:,61,$.��-��+XJK�/RQJERXUQH�&DOOHQGDU��(GXFDFLyQ�4XtPLFD��Y������Q�����S�����±�������

MXO��������

:22'621��&��%��HW�DO��/RFDO�GLXUQDO�XSZHOOLQJ�GULYHQ�E\�VHD�EUHH]HV�LQ�QRUWKHUQ�0RQWHUH\�

%D\��&RQWLQHQWDO�6KHOI�5HVHDUFK��Y������Q������S������±��������QRY��������

;8��*��HW�DO��,QWHUQHW�RI�7KLQJV�LQ�0DULQH�(QYLURQPHQW�0RQLWRULQJ��$�5HYLHZ��6HQVRUV��Y��

����Q�����S�����������DEU��������



��� %,%/,2*5$),$

<$'$9��6��HW�DO��/HDVW�VTXDUHV�EHVW�ILW�OLQH�PHWKRG�IRU�WKH�HYDOXDWLRQ�RI�PHDVXUHPHQW�

XQFHUWDLQW\�ZLWK�HOHFWURPHFKDQLFDO�WUDQVGXFHUV��(07��ZLWK�(OHFWULFDO�2XWSXWV��(2���

0$3$1��Y������Q�����S����±��������MXQ��������



���

$3Ç1',&( $ ± 3URGXomR�&LHQWtILFD

/RSHV��0��9��5���&DQGHOOD��5��1��H�&HUQLFFKLDUR��*���VXEPHWLGR�HP�������³&DOLEUDomR�GH�

6HQVRUHV�GH�7HPSHUDWXUD�GH�&LUFXLWR�,QWHJUDGR�SDUD�)XQGHLRV�HP�ÈJXDV�5DVDV´��1RWDV�

7pFQLFDV�GR�&%3)�

5HVXPR��8P�VLVWHPD�PHGLomR�GD�WHPSHUDWXUD�GR�RFHDQR�FRP�H[DWLGmR�HOHYDGD�p�IXQGDPHQWDO�

SDUD�XP�PHOKRU�FRQKHFLPHQWR�GD�YDULDELOLGDGH�WHPSRUDO�GD�HVWUDWLILFDomR�WpUPLFD�GDV�FDPDGDV�

GH�iJXD��2�FXVWR�GRV�VLVWHPDV�FRPHUFLDLV�GLVSRQtYHLV�QR�PHUFDGR�DSUHVHQWD�XPD�JUDQGH�EDUUHLUD�

SDUD�D�PDQXWHQomR�GH�XPD�VpULH�FRQWtQXD�GH�GDGRV��2�FUHVFHQWH�GHVHQYROYLPHQWR�GH�VHQVRUHV�

FRQVWUXtGRV�HP�FLUFXLWRV�LQWHJUDGRV�VXUJH�FRPR�XPD�DOWHUQDWLYD�HFRQRPLFDPHQWH�YLiYHO�SDUD�

HVWXGRV�GH�IHQ{PHQRV�FRVWHLURV��1HVWH� WUDEDOKR�VmR�DSUHVHQWDGRV�R�DUUDQMR�H[SHULPHQWDO�H�D�

PHWRGRORJLD�GH�FDOLEUDomR�XWLOL]DGD�QR�GHVHQYROYLPHQWR�GH�FDGHLDV�GH�WHUP{PHWURV�LQGXVWULDLV�

DSOLFDGDV� j� IXQGHLRV� RFHDQRJUiILFRV� HP� iJXDV� UDVDV�� 2V� HTXLSDPHQWRV� XWLOL]DGRV� IRUDP�

DGDSWDGRV�SDUD�DWHQGHU�RV�UHTXLVLWRV�GHVFULWRV�QDV�SULQFLSDLV�QRUPDV�GH�PHWURORJLD�H�RULHQWDo}HV�

SDUD�ODERUDWyULRV�GH�FDOLEUDomR��2V�UHVXOWDGRV�GHPRQVWUDP�XP�JDQKR�HP�H[DWLGmR�VXSHULRU�HP�

UHODomR�DRV�GDGRV�GH�FDOLEUDomR�GH�IiEULFD�

/RSHV��0�� 9�� 5��� &DQGHOOD�� 5�� 1�� H� &HUQLFFKLDUR�� *�� ������� ³'HVHQYROYLPHQWR� GH� XP�

6LVWHPD� GH� 0RQLWRUDPHQWR� GH� *UDGLHQWH� 7pUPLFR� &RVWHLUR´�� &RQJUHVVR� %UDVLOHLUR� GH�

$XWRPiWLFD������ GRL����������&36�&%$����������

5HVXPR�� 1HVWH� WUDEDOKR� p� DSUHVHQWDGR� R� GHVHQYROYLPHQWR� GH� XP� SURWyWLSR� GH�PHGLGDV� GH�

JUDGLHQWH�WpUPLFR�XWLOL]DQGR�XPD�FDGHLD�GH�WHUP{PHWURV�SDUD�PRQLWRUDPHQWR�FRQWtQXR�H�HP�

WHPSR� UHDO� GD� FROXQD� G
iJXD� HP� XPD� UHJLmR� FRVWHLUD�� $� FDGHLD� GH� WHUP{PHWURV� VH� HVWHQGH�

YHUWLFDOPHQWH�DWp�R�IXQGR�GR�PDU��IXQGHDGD�HP�XPD�SRLWD��H�SHUPLWH�D�OHLWXUD�VLPXOWkQHD�GH���

WHPSHUDWXUDV��2�Q~PHUR�GH�VHQVRUHV�p�H[SDQVtYHO�H�R�GLVSRVLWLYR�VH�DSUHVHQWD�UREXVWR��GH�EDL[R�

FXVWR�H�EDL[R�FRQVXPR��2V�GDGRV�GH�WHPSHUDWXUD�VmR�SURFHVVDGRV�SRU�XP�PLFURFRQWURODGRU�H�

HQYLDGRV YLD� UiGLR�PRGHP�SDUD�XPD�HVWDomR� UHPRWD�GH�FRQWUROH� H� UHJLVWUR�D�TXDVH���NP�GH�

GLVWkQFLD��2V�WHVWHV�IRUDP�UHDOL]DGRV�QD�(QVHDGD�GRV�$QMRV��$UUDLDO�GR�&DER��5-��(VWD�p�XPD�

ORFDOL]DomR�FRP�FDUDFWHUtVWLFDV�SHFXOLDUHV�H�XP�GRV�SULQFLSDLV�SRQWRV�GH�UHVVXUJrQFLD�QR�OLWRUDO�

GR� %UDVLO�� $� WHFQRORJLD� GHVHQYROYLGD� H� D LQWHJUDomR� GRV� VHQVRUHV� FRP� DV� HVWDo}HV� GH�
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PRQLWRUDPHQWR�PHWHRUROyJLFDV�H[LVWHQWHV� IRUQHFHP XPD�IHUUDPHQWD�HVWUDWpJLFD�SDUD�HVWXGRV�

RFHDQRJUiILFRV�

%DUPDN��5���/RSHV��0��9��5���'H�2OLYHLUD��/��6��&��$���6mR�7KLDJR��3���9DQGHUPRQ��'RV�

6DQWRV��)��H�&HUQLFFKLDUR��*���������³8QGHUZDWHU�/RFDWRU�%HDFRQ�VLJQDO�SURSDJDWLRQ�RQ�

WURSLFDO�ZDWHUV´��5LR�$FRXVWLFVQ������ GRL����������5,2$FRXVWLFV�������������

$EVWUDFW���,Q�WKH�ODVW����\HDUV��DERXW����FUDVKHV�LQYROYLQJ�FRPPHUFLDO�DLUFUDIW�KDYH�HQGHG�LQ�

VHD�FUDVKHV�DQG�GR]HQV�RI�PDULWLPH�DFFLGHQWV�UHVXOWLQJ�LQ�VXQNHQ�YHVVHOV�RFFXU�HYHU\�\HDU��$W�

WKH�LQVWDQW�WKH�DLUFUDIW�)OLJKW�'DWD�5HFRUGHU��)'5���RU�WKH�VKLS�9R\DJH�'DWD�5HFRUGHU��9'5���

FRPHV�LQ�FRQWDFW�ZLWK�ZDWHU��D�ORFDWLQJ�GHYLFH�FDOOHG�8/%��8QGHUZDWHU /RFDWRU�%HDFRQ��VWDUWV�

D�FRQWLQXRXV�HPLVVLRQ�RI�DFRXVWLF�VLJQDOV��RU�SLQJV��IRU�D�PLQLPXP�SHULRG�RI����GD\V��$IWHU�WKH�

FUDVK�RI�WKH�$LU�)UDQFH������LQ�������D�GLVFXVVLRQ�EHJDQ�DERXW�WKH�HIIHFWLYHQHVV�RI�WKH�SLQJHUV�

LQ�DVVLVWLQJ�LQ�WKH�ORFDWLRQ�RI���EODFN�ER[HV���DQG�ZKHWKHU�WKH\�VKRXOG�XQGHUJR�VRPH�NLQG�RI�

PRGLILFDWLRQ�WR�LPSURYH�LWV�FDSDELOLWLHV��,Q�RUGHU�WR�XQGHUVWDQG�WKH�SURSDJDWLRQ�RI�WKH�SXOVHV�

HPLWWHG�E\�WKH�8/%V�LQ� UHJLRQV�RI�SDVW�DFFLGHQWV�� WZR�IXQGDPHQWDO�DVSHFWV�RI�WKH�LUUDGLDWHG�

VLJQDO�TXDOLW\�DUH�DQDO\]HG��WKH�FRPSRQHQWV�DQG�VSHFLILFDWLRQV�RI�SLQJHUV�XVHG�LQ���EODFN�ER[HV�

��± DV�IRU�H[DPSOH�WKH�DFRXVWLF�LQWHQVLW\�DQG�WKH�HPLWWHG�ZDYHIRUP�VKDSH�± DQG�WKH�SK\VLFDO�

FKDUDFWHULVWLFV�RI�WKH�PHGLXP�DQG�LQ�ZKDW�IRUP�LW�LQIOXHQFHV�LQ�WKH�WUDQVPLVVLRQ�RI�WKH�SXOVHV�

GXULQJ� LWV� SURSDJDWLRQ� E\� WKH� RFHDQ�� 7KLV� ZRUN� KDV� DV�PDLQ� REMHFWLYH� WR� FRQWULEXWH� WR� WKH�

TXDQWLILFDWLRQ� RI� WKH� GHWHFWLRQ� FDSDELOLW\� RI� 8/%V� HPLWWHG� SLQJV� LQ� GLIIHUHQW� VFHQDULRV�

�FRQILJXUDWLRQV� DQG� KRSHIXOO\� EHLQJ� DEOH� WR� FODULI\� PDMRU� LVVXHV� UHJDUGLQJ� 8/%V� VLJQDO�

SURSDJDWLRQ� DVVLVWLQJ� LQ� WKH� LPSURYHPHQW� RI� VHDUFK� DQG� UHVFXH� �6$5�� RSHUDWLRQDO�

PHWKRGRORJLHV�DQG�LQ�WKH�GHYHORSPHQW�RI���EODFN�ER[���DFRXVWLF�VLJQDOV�GHWHFWLRQ�LQVWUXPHQWV�
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2�VLVWHPD�GH�HTXDo}HV�OLQHDUHV�GHVHQYROYLGR�GXUDQWH�R�SURFHVVR�GH�UHJUHVVmR�OLQHDU�

SDUD�XP�SROLQ{PLR�GH�VHJXQGD�RUGHP SRGH�VHU�UHSUHVHQWDGR�QD�IRUPD�PDWULFLDO�SRU
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���

$3Ç1',&( & ± 5HJLVWUR�GH�&DOLEUDomR�GRV�7HUP{PHWURV

1DV�WDEHODV�H�ILJXUDV�D�VHJXLU�VmR�DSUHVHQWDGRV�RV�UHVXOWDGRV�GD�FDOLEUDomR�GRV����

VHQVRUHV� XWLOL]DGRV� QD� FDGHLD� GH� WHUP{PHWURV� RQGH� D� LQFHUWH]D� H[SDQGLGD� GD� PHGLomR�ܷ p�

GHFODUDGD�FRPR�D LQFHUWH]D�SDGUmR�FRPELQDGDݑ�௖��PXOWLSOLFDGD�SHOR�IDWRU�GH�DEUDQJrQFLD�݇��R�

TXDO�FRUUHVSRQGH�D�XPD�SUREDELOLGDGH�GH�DEUDQJrQFLD�GH�ͻͷǡͶͷΨ�

7DEHOD��� � 5HVXOWDGR�GD�FDOLEUDomR�GR�7HUP{PHWUR���

ࢌࢋ࢚࢘ ࢊ࢔࢏࢚ &RUUHomR ࢌࢋ࢚࢛࢘ ࢊ࢔࢏࢚࢛
࢙࢛࢐ࢇ࢚࢛ ࢉ࢛ N ࢁ

૚૙ǡ ૚ૢૡ ૚૙ǡ ૛૜ૠ െ૙ǡ ૙૝૟ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૜ૠ ૛ǡ ૙૚ ૙ǡ ૙ૠ૝

૚૞ǡ ૚૛૞૝ ૚૞ǡ ૚૛૚ ૙ǡ ૙૚ૠ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૜ૡ ૛ǡ ૙૚ ૙ǡ ૙ૠ૟

૛૙ǡ ૚૝૞ ૛૙ǡ ૙ૠ૟ ૙ǡ ૙ૠ૟ ૙ǡ ૙૜૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૜ૡ ૛ǡ ૙૚ ૙ǡ ૙ૠ૟

૛૝ǡ ૝ૡૡ ૛૝ǡ ૜૞૝ ૙ǡ ૚૚ૠ ૙ǡ ૙૜૝ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૝૚ ૛ǡ ૙૚ ૙ǡ ૙ૡ૛

૜૙ǡ ૚ૠ૛ ૜૙ǡ ૙૙૟ ૙ǡ ૚૟૙ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૝૚ ૛ǡ ૙૚ ૙ǡ ૙ૡ૛

૜૞ǡ ૚૝૝ ૜૝ǡ ૢ૞૚ ૙ǡ ૚ૢ૙ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૝૛ ૛ǡ ૙૚ ૙ǡ ૙ૡ૝

૝૙ǡ ૚૛૙ ૜ૢǡ ૢ૜૝ ૙ǡ ૛૙ૢ ૙ǡ ૙૜૜ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૝૙ ૛ǡ ૙૚ ૙ǡ ૙ૡ૙

૝૞ǡ ૚ૢ૜ ૝૝ǡ ૢ૟ૠ ૙ǡ ૛૚ૡ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૝૟ ૛ǡ ૙૙ ૙ǡ ૙ૢ૛

૞૙ǡ ૝૙૛ ૞૙ǡ ૚ૡ૙ ૙ǡ ૛૚ૢ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૝ૠ ૛ǡ ૙૙ ૙ǡ ૙ૢ૝

)LJXUD��� ± &XUYD�GH�FRUUHomR�GR�7HUP{PHWUR���
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7DEHOD��� � 5HVXOWDGR�GD�FDOLEUDomR�GR�7HUP{PHWUR���

ࢌࢋ࢚࢘ ࢊ࢔࢏࢚ &RUUHomR ࢌࢋ࢚࢛࢘ ࢊ࢔࢏࢚࢛
࢙࢛࢐ࢇ࢚࢛ ࢉ࢛ N ࢁ

૚૙ǡ ૚ૢૡ ૚૙ǡ ૚ૠ૟ ૙ǡ ૙૚ૠ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૡ ૙ǡ ૙૚ૡ ૙ǡ ૙૜ૢ ૛ǡ ૙૛ ૙ǡ ૙ૠૢ

૚૞ǡ ૚૛૞૝ ૚૞ǡ ૙૞૞ ૙ǡ ૙ૡ૟ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૡ ૙ǡ ૙૚ૡ ૙ǡ ૙૝૙ ૛ǡ ૙૛ ૙ǡ ૙ૠૢ

૛૙ǡ ૚૝૞ ૛૙ǡ ૙૙૛ ૙ǡ ૚૞૙ ૙ǡ ૙૜૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚ૡ ૙ǡ ૙૝૙ ૛ǡ ૙૛ ૙ǡ ૙ૡ૙

૛૝ǡ ૝ૡૡ ૛૝ǡ ૛૞ૠ ૙ǡ ૚ૢ૟ ૙ǡ ૙૜૝ ૙ǡ ૙૚ૡ ૙ǡ ૙૚ૡ ૙ǡ ૙૝૜ ૛ǡ ૙૚ ૙ǡ ૙ૡ૟

૜૙ǡ ૚ૠ૛ ૛ૢǡ ૢ૜ૢ ૙ǡ ૛૝૝ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૡ ૙ǡ ૙૚ૡ ૙ǡ ૙૝૜ ૛ǡ ૙૚ ૙ǡ ૙ૡ૟

૜૞ǡ ૚૝૝ ૜૝ǡ ૡૠ૛ ૙ǡ ૛ૠૡ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૡ ૙ǡ ૙૚ૡ ૙ǡ ૙૝૝ ૛ǡ ૙૚ ૙ǡ ૙ૡૠ

૝૙ǡ ૚૛૙ ૜ૢǡ ૡ૛૟ ૙ǡ ૜૙૙ ૙ǡ ૙૜૜ ૙ǡ ૙૚ૡ ૙ǡ ૙૚ૡ ૙ǡ ૙૝૛ ૛ǡ ૙૚ ૙ǡ ૙ૡ૝

૝૞ǡ ૚ૢ૜ ૝૝ǡ ૡૡ૙ ૙ǡ ૜૚૝ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚ૡ ૙ǡ ૙૝ૡ ૛ǡ ૙૚ ૙ǡ ૙ૢ૟

૞૙ǡ ૝૙૛ ૞૙ǡ ૙ૠૠ ૙ǡ ૜૛ૢ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚ૡ ૙ǡ ૙૝ૡ ૛ǡ ૙૚ ૙ǡ ૙ૢૠ

)LJXUD��� ± &XUYD�GH FRUUHomR�GR�7HUP{PHWUR���

7DEHOD��� � 5HVXOWDGR�GD�FDOLEUDomR�GR�7HUP{PHWUR���

ࢌࢋ࢚࢘ ࢊ࢔࢏࢚ &RUUHomR ࢌࢋ࢚࢛࢘ ࢊ࢔࢏࢚࢛
࢙࢛࢐ࢇ࢚࢛ ࢉ࢛ N ࢁ

૚૙ǡ ૚ૢૡ ૚૙ǡ ૙ૠ૟ ૙ǡ ૚૚ૢ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૢ ૙ǡ ૙૚૜ ૙ǡ ૙૜ૡ ૛ǡ ૙૚ ૙ǡ ૙ૠ૞

૚૞ǡ ૚૛૞૝ ૚૝ǡ ૢ૝૜ ૙ǡ ૚ૡ૛ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૢ ૙ǡ ૙૚૜ ૙ǡ ૙૜ૡ ૛ǡ ૙૚ ૙ǡ ૙ૠ૟

૛૙ǡ ૚૝૞ ૚ૢǡ ૢ૙ૠ ૙ǡ ૛૝૙ ૙ǡ ૙૜૚ ૙ǡ ૙૚ૢ ૙ǡ ૙૚૜ ૙ǡ ૙૜ૡ ૛ǡ ૙૚ ૙ǡ ૙ૠૠ

૛૝ǡ ૝ૡૡ ૛૝ǡ ૛૙૜ ૙ǡ ૛ૡ૙ ૙ǡ ૙૜૝ ૙ǡ ૙૚ૢ ૙ǡ ૙૚૜ ૙ǡ ૙૝૚ ૛ǡ ૙૙ ૙ǡ ૙ૡ૛

૜૙ǡ ૚ૠ૛ ૛ૢǡ ૡ૟ૡ ૙ǡ ૜૛૜ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૢ ૙ǡ ૙૚૜ ૙ǡ ૙૝૛ ૛ǡ ૙૙ ૙ǡ ૙ૡ૜

૜૞ǡ ૚૝૝ ૜૝ǡ ૠૡ૞ ૙ǡ ૜૞૚ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૢ ૙ǡ ૙૚૜ ૙ǡ ૙૝૛ ૛ǡ ૙૙ ૙ǡ ૙ૡ૝

૝૙ǡ ૚૛૙ ૜ૢǡ ૠ૞૛ ૙ǡ ૜૟ૢ ૙ǡ ૙૜૜ ૙ǡ ૙૚ૢ ૙ǡ ૙૚૜ ૙ǡ ૙૝૙ ૛ǡ ૙૙ ૙ǡ ૙ૡ૙

૝૞ǡ ૚ૢ૜ ૝૝ǡ ૠૢ૝ ૙ǡ ૜ૠૡ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૢ ૙ǡ ૙૚૜ ૙ǡ ૙૝ૠ ૛ǡ ૙૙ ૙ǡ ૙ૢ૜

૞૙ǡ ૝૙૛ ૞૙ǡ ૙૜૟ ૙ǡ ૜ૠૡ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૢ ૙ǡ ૙૚૜ ૙ǡ ૙૝ૠ ૛ǡ ૙૙ ૙ǡ ૙ૢ૝

)LJXUD��� ± &XUYD�GH�FRUUHomR�GR�7HUP{PHWUR���
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7DEHOD��� � 5HVXOWDGR�GD�FDOLEUDomR�GR�7HUP{PHWUR���

ࢌࢋ࢚࢘ ࢊ࢔࢏࢚ &RUUHomR ࢌࢋ࢚࢛࢘ ࢊ࢔࢏࢚࢛ ࢙࢛࢐ࢇ࢚࢛ ࢉ࢛ N ࢁ

૚૙ǡ ૚ૢૡ ૚૙ǡ ૛ૠ૝ െ૙ǡ ૙ૠૠ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૜ ૙ǡ ૙૜ૠ ૛ǡ ૙૚ ૙ǡ ૙ૠ૝

૚૞ǡ ૚૛૞૝ ૚૞ǡ ૚૛ૠ െ૙ǡ ૙૙૝ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૜ ૙ǡ ૙૜ૡ ૛ǡ ૙૚ ૙ǡ ૙ૠ૞

૛૙ǡ ૚૝૞ ૛૙ǡ ૙ૡ૙ ૙ǡ ૙૟૞ ૙ǡ ૙૜૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૜ ૙ǡ ૙૜ૡ ૛ǡ ૙૚ ૙ǡ ૙ૠ૟

૛૝ǡ ૝ૡૡ ૛૝ǡ ૜ૠ૜ ૙ǡ ૚૚ૡ ૙ǡ ૙૜૝ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૜ ૙ǡ ૙૝૚ ૛ǡ ૙૙ ૙ǡ ૙ૡ૚

૜૙ǡ ૚ૠ૛ ૛ૢǡ ૢૢૡ ૙ǡ ૚ૡ૚ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૜ ૙ǡ ૙૝૚ ૛ǡ ૙૙ ૙ǡ ૙ૡ૛

૜૞ǡ ૚૝૝ ૜૝ǡ ૢ૙૙ ૙ǡ ૛૛ૢ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૡ ૙ǡ ૙૚ૡ ૙ǡ ૙૝૛ ૛ǡ ૙૙ ૙ǡ ૙ૡ૜

૝૙ǡ ૚૛૙ ૜ૢǡ ૡ૟ૡ ૙ǡ ૛૟ૢ ૙ǡ ૙૜૜ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૜ ૙ǡ ૙૝૙ ૛ǡ ૙૙ ૙ǡ ૙ૡ૙

૝૞ǡ ૚ૢ૜ ૝૝ǡ ૡૠ૚ ૙ǡ ૜૙૛ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૜ ૙ǡ ૙૝ૠ ૛ǡ ૙૙ ૙ǡ ૙ૢ૜

૞૙ǡ ૝૙૛ ૞૙ǡ ૙ૠૢ ૙ǡ ૜૜૚ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૜ ૙ǡ ૙૝ૠ ૛ǡ ૙૙ ૙ǡ ૙ૢ૜

)LJXUD��� ± &XUYD�GH�FRUUHomR�GR�7HUP{PHWUR���

7DEHOD��� � 5HVXOWDGR�GD�FDOLEUDomR�GR�7HUP{PHWUR���

ࢌࢋ࢚࢘ ࢊ࢔࢏࢚ &RUUHomR ࢌࢋ࢚࢛࢘ ࢊ࢔࢏࢚࢛ ࢙࢛࢐ࢇ࢚࢛ ࢉ࢛ N ࢁ

૚૙ǡ ૚ૢૡ ૚૙ǡ ૚૛ૡ ૙ǡ ૙ૠ૙ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૙ ૙ǡ ૙૜ૠ ૛ǡ ૙૙ ૙ǡ ૙ૠ૜

૚૞ǡ ૚૛૞૝ ૚૞ǡ ૙૙૜ ૙ǡ ૚૛ૡ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૙ ૙ǡ ૙૜ૠ ૛ǡ ૙૙ ૙ǡ ૙ૠ૜

૛૙ǡ ૚૝૞ ૚ૢǡ ૢ૟૙ ૙ǡ ૚ૡ૚ ૙ǡ ૙૜૚ ૙ǡ ૙૚ૢ ૙ǡ ૙૚૙ ૙ǡ ૙૜ૠ ૛ǡ ૙૙ ૙ǡ ૙ૠ૞

૛૝ǡ ૝ૡૡ ૛૝ǡ ૛૞૛ ૙ǡ ૛૚ૢ ૙ǡ ૙૜૝ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૙ ૙ǡ ૙૝૙ ૛ǡ ૙૙ ૙ǡ ૙ૡ૙

૜૙ǡ ૚ૠ૛ ૛ૢǡ ૢ૛ૠ ૙ǡ ૛૟૚ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૢ ૙ǡ ૙૚૙ ૙ǡ ૙૝૚ ૛ǡ ૙૙ ૙ǡ ૙ૡ૚

૜૞ǡ ૚૝૝ ૜૝ǡ ૡ૝ૡ ૙ǡ ૛ૢ૚ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૢ ૙ǡ ૙૚૙ ૙ǡ ૙૝૚ ૛ǡ ૙૙ ૙ǡ ૙ૡ૛

૝૙ǡ ૚૛૙ ૜ૢǡ ૡ૚૜ ૙ǡ ૜૚૚ ૙ǡ ૙૜૜ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૙ ૙ǡ ૙૜ૢ ૛ǡ ૙૙ ૙ǡ ૙ૠૡ

૝૞ǡ ૚ૢ૜ ૝૝ǡ ૡ૟ૡ ૙ǡ ૜૛૞ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૢ ૙ǡ ૙૚૙ ૙ǡ ૙૝૟ ૛ǡ ૙૙ ૙ǡ ૙ૢ૛

૞૙ǡ ૝૙૛ ૞૙ǡ ૙૟ૢ ૙ǡ ૜૜૚ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૙ ૙ǡ ૙૝૟ ૛ǡ ૙૙ ૙ǡ ૙ૢ૛

)LJXUD��� ± &XUYD�GH�FRUUHomR�GR�7HUP{PHWUR���
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7DEHOD��� � 5HVXOWDGR�GD�FDOLEUDomR�GR�7HUP{PHWUR���

ࢌࢋ࢚࢘ ࢊ࢔࢏࢚ &RUUHomR ࢌࢋ࢚࢛࢘ ࢊ࢔࢏࢚࢛
࢙࢛࢐ࢇ࢚࢛ ࢉ࢛ N ࢁ

૚૙ǡ ૚ૢૡ ૚૙ǡ ૚ૡ૞ ૙ǡ ૙૚૚ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૜ૠ ૛ǡ ૙૙ ૙ǡ ૙ૠ૜

૚૞ǡ ૚૛૞૝ ૚૞ǡ ૙૟૚ ૙ǡ ૙ૠ૚ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૜ૠ ૛ǡ ૙૙ ૙ǡ ૙ૠ૝

૛૙ǡ ૚૝૞ ૛૙ǡ ૙૚ૢ ૙ǡ ૚૛ૠ ૙ǡ ૙૜૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૜ૡ ૛ǡ ૙૙ ૙ǡ ૙ૠ૞

૛૝ǡ ૝ૡૡ ૛૝ǡ ૜૙ૡ ૙ǡ ૚૟ૢ ૙ǡ ૙૜૝ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૝૙ ૛ǡ ૙૙ ૙ǡ ૙ૡ૙

૜૙ǡ ૚ૠ૛ ૛ૢǡ ૢ૝ૡ ૙ǡ ૛૚ૠ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૝૚ ૛ǡ ૙૙ ૙ǡ ૙ૡ૚

૜૞ǡ ૚૝૝ ૜૝ǡ ૡૡ૟ ૙ǡ ૛૞૞ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૝૚ ૛ǡ ૙૙ ૙ǡ ૙ૡ૛

૝૙ǡ ૚૛૙ ૜ૢǡ ૡ૞ૢ ૙ǡ ૛ૡ૝ ૙ǡ ૙૜૜ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૝૙ ૛ǡ ૙૙ ૙ǡ ૙ૠૢ

૝૞ǡ ૚ૢ૜ ૝૝ǡ ૡૡ૚ ૙ǡ ૜૙ૠ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૝૟ ૛ǡ ૙૙ ૙ǡ ૙ૢ૛

૞૙ǡ ૝૙૛ ૞૙ǡ ૙૟ૢ ૙ǡ ૜૛ૠ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૝૟ ૛ǡ ૙૙ ૙ǡ ૙ૢ૜

)LJXUD��� ± &XUYD�GH�FRUUHomR�GR�7HUP{PHWUR���

7DEHOD��� � 5HVXOWDGR�GD�FDOLEUDomR�GR�7HUP{PHWUR���

ࢌࢋ࢚࢘ ࢊ࢔࢏࢚ &RUUHomR ࢌࢋ࢚࢛࢘ ࢊ࢔࢏࢚࢛
࢙࢛࢐ࢇ࢚࢛ ࢉ࢛ N ࢁ

૚૙ǡ ૚ૢૡ ૚૙ǡ ૜ૠ૙ െ૙ǡ ૚ૡ૚ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૡ ૙ǡ ૙૙ૢ ૙ǡ ૙૜૟ ૛ǡ ૙૙ ૙ǡ ૙ૠ૛

૚૞ǡ ૚૛૞૝ ૚૞ǡ ૛૝ૢ െ૙ǡ ૚૚૟ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૡ ૙ǡ ૙૙ૢ ૙ǡ ૙૜૟ ૛ǡ ૙૙ ૙ǡ ૙ૠ૛

૛૙ǡ ૚૝૞ ૛૙ǡ ૛૙૝ െ૙ǡ ૙૞૟ ૙ǡ ૙૜૚ ૙ǡ ૙૚ૢ ૙ǡ ૙૙ૢ ૙ǡ ૙૜ૠ ૛ǡ ૙૙ ૙ǡ ૙ૠ૝

૛૝ǡ ૝ૡૡ ૛૝ǡ ૞૙૙ െ૙ǡ ૙૚૜ ૙ǡ ૙૜૝ ૙ǡ ૙૚ૡ ૙ǡ ૙૙ૢ ૙ǡ ૙૝૙ ૛ǡ ૙૙ ૙ǡ ૙ૠૢ

૜૙ǡ ૚ૠ૛ ૜૙ǡ ૚૜૚ ૙ǡ ૙૜ૠ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૢ ૙ǡ ૙૙ૢ ૙ǡ ૙૝૙ ૛ǡ ૙૙ ૙ǡ ૙ૡ૙

૜૞ǡ ૚૝૝ ૜૞ǡ ૙ૠૠ ૙ǡ ૙ૠ૜ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૢ ૙ǡ ૙૙ૢ ૙ǡ ૙૝૚ ૛ǡ ૙૙ ૙ǡ ૙ૡ૚

૝૙ǡ ૚૛૙ ૝૙ǡ ૙૛૙ ૙ǡ ૚૙૚ ૙ǡ ૙૜૜ ૙ǡ ૙૚ૡ ૙ǡ ૙૙ૢ ૙ǡ ૙૜ૢ ૛ǡ ૙૙ ૙ǡ ૙ૠૡ

૝૞ǡ ૚ૢ૜ ૝૞ǡ ૙૞ૢ ૙ǡ ૚૚ૢ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૢ ૙ǡ ૙૙ૢ ૙ǡ ૙૝૟ ૛ǡ ૙૙ ૙ǡ ૙ૢ૚

૞૙ǡ ૝૙૛ ૞૙ǡ ૛ૠૡ ૙ǡ ૚૜૛ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૙ૢ ૙ǡ ૙૝૟ ૛ǡ ૙૙ ૙ǡ ૙ૢ૛

)LJXUD��� ± &XUYD�GH�FRUUHomR�GR�7HUP{PHWUR���



$3Ç1',&( & ± 5(*,6752�'(�&$/,%5$d­2�'26�7(50Ð0(7526 ���

7DEHOD��� � 5HVXOWDGR�GD�FDOLEUDomR�GR�7HUP{PHWUR���

ࢌࢋ࢚࢘ ࢊ࢔࢏࢚ &RUUHomR ࢌࢋ࢚࢛࢘ ࢊ࢔࢏࢚࢛
࢙࢛࢐ࢇ࢚࢛ ࢉ࢛ N ࢁ

૚૙ǡ ૚ૢૡ ૚૙ǡ ૚ૢ૚ ૙ǡ ૙૙ૢ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૜ૠ ૛ǡ ૙૙ ૙ǡ ૙ૠ૝

૚૞ǡ ૚૛૞૝ ૚૞ǡ ૙૟૞ ૙ǡ ૙૟૞ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૜ૠ ૛ǡ ૙૙ ૙ǡ ૙ૠ૝

૛૙ǡ ૚૝૞ ૛૙ǡ ૙૛ૡ ૙ǡ ૚૚૞ ૙ǡ ૙૜૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૜ૡ ૛ǡ ૙૙ ૙ǡ ૙ૠ૞

૛૝ǡ ૝ૡૡ ૛૝ǡ ૜૚૛ ૙ǡ ૚૞૛ ૙ǡ ૙૜૝ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૝૚ ૛ǡ ૙૙ ૙ǡ ૙ૡ૚

૜૙ǡ ૚ૠ૛ ૛ૢǡ ૢૢ૞ ૙ǡ ૚ૢ૝ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૝૚ ૛ǡ ૙૙ ૙ǡ ૙ૡ૛

૜૞ǡ ૚૝૝ ૜૝ǡ ૢ૛૛ ૙ǡ ૛૛૝ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૝૚ ૛ǡ ૙૙ ૙ǡ ૙ૡ૜

૝૙ǡ ૚૛૙ ૜ૢǡ ૡૠૡ ૙ǡ ૛૝૞ ૙ǡ ૙૜૜ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૝૙ ૛ǡ ૙૙ ૙ǡ ૙ૠૢ

૝૞ǡ ૚ૢ૜ ૝૝ǡ ૢ૜૜ ૙ǡ ૛૟૚ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૝૟ ૛ǡ ૙૙ ૙ǡ ૙ૢ૛

૞૙ǡ ૝૙૛ ૞૙ǡ ૚૛ૠ ૙ǡ ૛ૠ૙ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૝ૠ ૛ǡ ૙૙ ૙ǡ ૙ૢ૜

)LJXUD��� ± &XUYD�GH�FRUUHomR�GR�7HUP{PHWUR���

7DEHOD��� � 5HVXOWDGR�GD�FDOLEUDomR�GR�7HUP{PHWUR���

ࢌࢋ࢚࢘ ࢊ࢔࢏࢚ &RUUHomR ࢌࢋ࢚࢛࢘ ࢊ࢔࢏࢚࢛
࢙࢛࢐ࢇ࢚࢛ ࢉ࢛ N ࢁ

૚૙ǡ ૚ૢૡ ૚૙ǡ ૚૙૞ ૙ǡ ૙ૢ૛ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૢ ૙ǡ ૙૙ૢ ૙ǡ ૙૜૟ ૛ǡ ૙૙ ૙ǡ ૙ૠ૛

૚૞ǡ ૚૛૞૝ ૚૞ǡ ૙૙૞ ૙ǡ ૚૚ૢ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૢ ૙ǡ ૙૙ૢ ૙ǡ ૙૜ૠ ૛ǡ ૙૙ ૙ǡ ૙ૠ૜

૛૙ǡ ૚૝૞ ૛૙ǡ ૙૙૝ ૙ǡ ૚૝૟ ૙ǡ ૙૜૚ ૙ǡ ૙૚ૢ ૙ǡ ૙૙ૢ ૙ǡ ૙૜ૠ ૛ǡ ૙૙ ૙ǡ ૙ૠ૝

૛૝ǡ ૝ૡૡ ૛૝ǡ ૜૙ૠ ૙ǡ ૚૟ૠ ૙ǡ ૙૜૝ ૙ǡ ૙૚ૢ ૙ǡ ૙૙ૢ ૙ǡ ૙૝૙ ૛ǡ ૙૙ ૙ǡ ૙ૡ૙

૜૙ǡ ૚ૠ૛ ૛ૢǡ ૢૢ૞ ૙ǡ ૚ૢ૜ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૢ ૙ǡ ૙૙ૢ ૙ǡ ૙૝૙ ૛ǡ ૙૙ ૙ǡ ૙ૡ૙

૜૞ǡ ૚૝૝ ૜૝ǡ ૢ૜૙ ૙ǡ ૛૚૝ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૢ ૙ǡ ૙૙ૢ ૙ǡ ૙૝૚ ૛ǡ ૙૙ ૙ǡ ૙ૡ૚

૝૙ǡ ૚૛૙ ૜ૢǡ ૡૡ૚ ૙ǡ ૛૜૛ ૙ǡ ૙૜૜ ૙ǡ ૙૚ૢ ૙ǡ ૙૙ૢ ૙ǡ ૙૜ૢ ૛ǡ ૙૙ ૙ǡ ૙ૠૡ

૝૞ǡ ૚ૢ૜ ૝૝ǡ ૢ૝૛ ૙ǡ ૛૝ૡ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૢ ૙ǡ ૙૙ૢ ૙ǡ ૙૝૟ ૛ǡ ૙૙ ૙ǡ ૙ૢ૚

૞૙ǡ ૝૙૛ ૞૙ǡ ૚૝૛ ૙ǡ ૛૟૜ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૢ ૙ǡ ૙૙ૢ ૙ǡ ૙૝૟ ૛ǡ ૙૙ ૙ǡ ૙ૢ૛

)LJXUD��� ± &XUYD�GH�FRUUHomR�GR�7HUP{PHWUR���



��� $3Ç1',&( & ± 5(*,6752�'(�&$/,%5$d­2�'26�7(50Ð0(7526

7DEHOD��� � 5HVXOWDGR�GD�FDOLEUDomR�GR�7HUP{PHWUR����

ࢌࢋ࢚࢘ ࢊ࢔࢏࢚ &RUUHomR ࢌࢋ࢚࢛࢘ ࢊ࢔࢏࢚࢛ ࢙࢛࢐ࢇ࢚࢛ ࢉ࢛ N ࢁ

૚૙ǡ ૚ૢૡ ૚૙ǡ ૚૟૛ ૙ǡ ૙૜૜ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૜ૡ ૛ǡ ૙૚ ૙ǡ ૙ૠ૞

૚૞ǡ ૚૛૞૝ ૚૞ǡ ૙૞ૢ ૙ǡ ૙ૠૠ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૜ૡ ૛ǡ ૙૚ ૙ǡ ૙ૠ૟

૛૙ǡ ૚૝૞ ૛૙ǡ ૙૛ૡ ૙ǡ ૚૚ૡ ૙ǡ ૙૜૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૜ૢ ૛ǡ ૙૚ ૙ǡ ૙ૠૠ

૛૝ǡ ૝ૡૡ ૛૝ǡ ૜૛૙ ૙ǡ ૚૝૟ ૙ǡ ૙૜૝ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૝૚ ૛ǡ ૙૚ ૙ǡ ૙ૡ૛

૜૙ǡ ૚ૠ૛ ૛ૢǡ ૢૢૢ ૙ǡ ૚ૠ૟ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૝૛ ૛ǡ ૙૚ ૙ǡ ૙ૡ૜

૜૞ǡ ૚૝૝ ૜૝ǡ ૢ૝ૢ ૙ǡ ૚ૢ૟ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૝૛ ૛ǡ ૙૚ ૙ǡ ૙ૡ૝

૝૙ǡ ૚૛૙ ૜ૢǡ ૢ૜૜ ૙ǡ ૛૙ૡ ૙ǡ ૙૜૜ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૝૙ ૛ǡ ૙૚ ૙ǡ ૙ૡ૚

૝૞ǡ ૚ૢ૜ ૝૝ǡ ૢ૟ૠ ૙ǡ ૛૚૜ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૝ૠ ૛ǡ ૙૙ ૙ǡ ૙ૢ૝

૞૙ǡ ૝૙૛ ૞૙ǡ ૚ૢ૚ ૙ǡ ૛૚૚ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૝ ૙ǡ ૙૝ૠ ૛ǡ ૙૙ ૙ǡ ૙ૢ૝

)LJXUD��� ± &XUYD�GH�FRUUHomR�GR�7HUP{PHWUR����

7DEHOD��� � 5HVXOWDGR�GD�FDOLEUDomR�GR�7HUP{PHWUR����

ࢌࢋ࢚࢘ ࢊ࢔࢏࢚ &RUUHomR ࢌࢋ࢚࢛࢘ ࢊ࢔࢏࢚࢛ ࢙࢛࢐ࢇ࢚࢛ ࢉ࢛ N ࢁ

૚૙ǡ ૚ૢૡ ૚૙ǡ ૛૞ૢ െ૙ǡ ૙૟ૡ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૜ૠ ૛ǡ ૙૙ ૙ǡ ૙ૠ૜

૚૞ǡ ૚૛૞૝ ૚૞ǡ ૚૝૞ െ૙ǡ ૙૚૛ ૙ǡ ૙૜૙ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૜ૠ ૛ǡ ૙૙ ૙ǡ ૙ૠ૝

૛૙ǡ ૚૝૞ ૛૙ǡ ૚૚૞ ૙ǡ ૙૝૚ ૙ǡ ૙૜૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૜ૡ ૛ǡ ૙૙ ૙ǡ ૙ૠ૞

૛૝ǡ ૝ૡૡ ૛૝ǡ ૜ૢ૙ ૙ǡ ૙ૠૢ ૙ǡ ૙૜૝ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૝૚ ૛ǡ ૙૙ ૙ǡ ૙ૡ૚

૜૙ǡ ૚ૠ૛ ૛ૢǡ ૙૟૚ ૙ǡ ૚૛૝ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૝૚ ૛ǡ ૙૙ ૙ǡ ૙ૡ૚

૜૞ǡ ૚૝૝ ૜૝ǡ ૢૡ૚ ૙ǡ ૚૞ૠ ૙ǡ ૙૜૞ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૝૚ ૛ǡ ૙૙ ૙ǡ ૙ૡ૛

૝૙ǡ ૚૛૙ ૜ૢǡ ૢ૜ૡ ૙ǡ ૚ૡ૜ ૙ǡ ૙૜૜ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૝૙ ૛ǡ ૙૙ ૙ǡ ૙ૠૢ

૝૞ǡ ૚ૢ૜ ૝૝ǡ ૢૡ૞ ૙ǡ ૛૙૛ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૝૟ ૛ǡ ૙૙ ૙ǡ ૙ૢ૛

૞૙ǡ ૝૙૛ ૞૙ǡ ૚ૡૡ ૙ǡ ૛૚ૠ ૙ǡ ૙૝૚ ૙ǡ ૙૚ૡ ૙ǡ ૙૚૛ ૙ǡ ૙૝૟ ૛ǡ ૙૙ ૙ǡ ૙ૢ૜

)LJXUD��� ± &XUYD�GH�FRUUHomR�GR�7HUP{PHWUR����



���

$3Ç1',&(�' ± 3URMHWR�GH�)DEULFDomR�GD�3ODFD�GH�&LUFXLWR�,PSUHVVR

)LJXUD��� � 6LPXODomR�GDV�FDPDGDV�VXSHULRU��D��H�LQIHULRU��E��

)LJXUD��� � 0RGHOR�GR�FLUFXLWR�SDUD�D�IDEULFDomR�GD�3&% �D��H�VLPXODomR��'�DSUHVHQWDQGR�D�3&%�HP�SHUVSHFWLYD�

�



��� $3Ç1',&( ' ± 352-(72�'(�)$%5,&$d­2�'$�3/$&$�'(�&,5&8,72�,035(662

)LJXUD��� � (VTXHPD�HOpWULFR�FRPSOHWR�GR�SURMHWR�ILQDO�GD�SODFD�GH�DTXLVLomR�


