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$ 8QLYHUVLGDGH )HGHUDO GH 9LoRVD H DR 'HSDUWDPHQWR GH (QJHQKDULD)ORUHVWDO��SHOD�IRUPDomR�FLHQWtILFD�$R &RQVyUFLR %UDVLOHLUR GH 3HVTXLVD H 'HVHQYROYLPHQWR GR &DIp ±&%3	'�±�&DIp�SHOR�ILQDQFLDPHQWR�GR�SURMHWR�$ &$3(6 �&RRUGHQDomR GH $SHUIHLoRDPHQWR GH 3HVVRDO GH 1tYHO6XSHULRU� H R &13T �&RQVHOKR 1DFLRQDO GH 3HVTXLVD H 'HVHQYROYLPHQWR&LHQWtILFR� SHOD FRQFHVVmR GH EROVDV GH PHVWUDGR H GHVHQYROYLPHQWRWHFQROyJLFR�LQGXVWULDO�UHVSHFWLYDPHQWH�$R 3URIHVVRU -XDUH] GH 6RX]D 6LOYD� SHOR JUDQGH DSRLR GDGR DRSURMHWR� $R SURIHVVRU $OH[DQGUH 6DQWRV 3LPHQWD SHOD RULHQWDomR H DSRLR GDGRQR�GHVHQYROYLPHQWR�GHVWH�WUDEDOKR�$RV SURIHVVRUHV %HQHGLWR 5RFKD 9LWDO H 5LFDUGR 0DULXV 'HOOD /XFLDSHORV�FRQVHOKRV�H�RULHQWDo}HV�$RV GHPDLV FRPSRQHQWHV GD EDQFD H[DPLQDGRUD� SHODV VXJHVW}HVDSUHVHQWDGDV�$RV IRUPDQGRV HP (QJHQKDULD )ORUHVWDO &DUORV $IRQVR GH 6RX]D H5RVDOYR 0DFLHO *XLPDUmHV 1HWR� TXH FRODERUDUDP QRV VHXV HVWiJLR QDSUHSDUDomR�H�H[HFXomR�GR�H[SHULPHQWR�$R (QJHQKHLUR )ORUHVWDO &ORGRDOGR &DMDGR %DUQDEp SHOD FRODERUDomR
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%$5&(//26� 'DQLHO &DPDUD� 0� 6�� 8QLYHUVLGDGH )HGHUDO GH 9LoRVD� $EULO GH����� )RUQR FRQWDLQHU SDUD SURGXomR GH FDUYmR YHJHWDO� GHVHPSHQKR�SHUILO WpUPLFR H FRQWUROH GD SROXLomR� 2ULHQWDGRU� $OH[DQGUH 6DQWRV3LPHQWD��&RQVHOKHLURV��%HQHGLWR�5RFKD�9LWDO�H�5LFDUGR�0DULXV�'HOOD�/~FLD�
3DUD R H[SHULPHQWR IRL GHVHQYROYLGR H DYDOLDGR XP IRUQR GH FLFOR VHPL�FRQWtQXR SDUD SURGXomR GH FDUYmR YHJHWDO FRP FDSDFLGDGH SDUD ��� VW GHOHQKD HP FRQMXQWR FRP XPD IRUQDOKD FHOXODU DTXHFHGRUD GH JUmRV TXH IRLXWLOL]DGD SDUD TXHLPD GRV JDVHV SROXHQWHV� )RUDP LQVHULGRV WHUPRSDUHV QRFRQMXQWR IRUQR�IRUQDOKD FRP R REMHWLYR GH VH HVWDEHOHFHU XP SHUILO WpUPLFR GRVLVWHPD� $ WD[D PpGLD GH DTXHFLPHQWR GR IRUQR FRQWDLQHU IRL GH �� R&�KDWLQJLQGR XPD WHPSHUDWXUD ILQDO PpGLD GH FDUERQL]DomR GH ��� R& HPDSUR[LPDGDPHQWH ��� KRUDV� $ HVSpFLH GH PDGHLUD XWLOL]DGD IRL R (XFDOLSWXVVS� FRP XPLGDGH HP EDVH VHFD PpGLD GH ��� H GHQVLGDGH EiVLFD GH ���J�FP�� $ PDLRULD GDV YDULiYHLV TXH DYDOLDP D TXDOLGDGH GR FDUYmR IRUDPEDVWDQWH VLPLODUHV DRV GRV VLVWHPDV GH FDUERQL]DomR XWLOL]DGRVWUDGLFLRQDOPHQWH� QR HQWDQWR IRL YHULILFDGR EDL[R WHRU GH FLQ]DV GR FDUYmR�LQIHULRU D ��� H XPD HOHYDGD SRURVLGDGH GR FDUYmR� VXSHULRU D ���� 2UHQGLPHQWR JUDYLPpWULFR HP FDUYmR VLWXRX�VH HQWUH �� H ���� $ HOLPLQDomR GRVJDVHV GD FDUERQL]DomR SRU PHLR GH VXD TXHLPD QD IRUQDOKD IRL HILFLHQWH� H D
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WHPSHUDWXUD PpGLD GH VDtGD GRV JDVHV DSyV VXD TXHLPD IRL GH ��� °&�VXSHULRU j GH DOJXQV TXHLPDGRUHV XWLOL]DGRV FRPHUFLDOPHQWH� LQGLFDQGR DHILFLrQFLD GD IRUQDOKD� DOpP GD SRVVLELOLGDGH GH JHUDU TXDQWLGDGH FRQVLGHUiYHOGH�HQHUJLD�SDVVtYHO�GH�VHU�DSURYHLWDGD�SDUD�RXWURV�ILQV�
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%$5&(//26� 'DQLHO &DPDUD � 0� 6� 8QLYHUVLGDGH )HGHUDO GH 9LoRVD� $SULO������ &DUERQL]DWLRQ FRQWDLQHU NLOQ IRU FKDUFRDO SURGXFWLRQ�SHUIRUPDQFH� WKHUPDO SURILOH DQG SROOXWLRQ FRQWURO� $GYLVHU� $OH[DQGUH6DQWRV 3LPHQWD� &RPPLWWHH 0HPEHUV� %HQHGLWR 5RFKD 9LWDO DQG 5LFDUGR0DULXV�'HOOD�/XFLD�
$ FDUERQL]DWLRQ FRQWDLQHU NLOQ IRU FKDUFRDO SURGXFWLRQ ZLWK D ILUHZRRGFDSDFLW\ RI ��� VW WRJHWKHU ZLWK D FHOOXODU IXUQDFH IRU JUDLQ KHDWLQJ ZKLFK ZDVXVHG IRU EXUQLQJ SROOXWDQW JDVHV ZDV GHYHORSHG DQG HYDOXDWHG� 7KHUPDO SDLUVZHUH LQVHUWHG LQ WKH FRPELQHG RYHQ�IXUQDFH ZLWK WKH REMHFWLYH RI HVWDEOLVKLQJWKH WKHUPDO SURILOH RI WKH V\VWHP� 7KH FDUERQL]DWLRQ FRQWDLQHU DYHUDJH KHDWLQJUDWH ZDV �� �&�K UHDFKLQJ D ILQDO DYHUDJH WHPSHUDWXUH RI ��� �& LQDSSUR[LPDWHO\ ��� KRXUV� 7KH ILUHZRRG XVHG ZDV (XFDOLSWXV VS� KDYLQJ DKXPLGLW\ DYHUDJH RQ GU\ EDVH RI ��� � DQG D EDVLF GHQVLW\ RI ��� J�FP�� 0RVWYDULDEOHV WKDW HYDOXDWHG WKH ILUHZRRG TXDOLW\ ZHUH VLPLODU WR WKH RQHV ZKLFK DUHREWDLQHG LQ WKH FDUERQL]DWLRQ V\VWHPV WUDGLWLRQDOO\ XVHG� +RZHYHU� D ORZFKDUFRDO DVKHV FRQWHQW� LQIHULRU WR ��� DQG DQ HOHYDWHG FKDUFRDO SRURVLW\�VXSHULRU WR ��� ZHUH YHULILHG� 7KH JUDYLPHWULF \LHOG LQ FKDUFRDO ZDV SODFHGEHWZHHQ �� DQG ���� 7KH HOLPLQDWLRQ RI JDVHV IURP WKH FDUERQL]DWLRQ WKURXJKWKHLU EXUQLQJ LQ WKH IXUQDFH ZDV HIILFLHQW� DQG WKH JDVHV RXWOHW DYHUDJH
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WHPSHUDWXUH DIWHU WKHLU EXUQLQJ ZDV ��� �& VXSHULRU WR VRPH EXUQHUV XVHGFRPPHUFLDOO\ LQGLFDWLQJ JUHDW HIILFLHQF\ RI WKH IXUQDFH EHVLGHV WKH SRVVLELOLW\ RIJHQHUDWLQJ�FRQVLGHUDEOH�HQHUJ\�WKDW�FRXOG�EH�XVHG�IRU�RWKHU�SXUSRVHV�
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$V SHUVSHFWLYDV GH GLPLQXLomR GH RIHUWD GH FRPEXVWtYHLV IyVVHLV� DVQRYDV UHVWULo}HV HFROyJLFDV H R FRQVXPR FUHVFHQWH GH HQHUJLD WrP SURSLFLDGRD UHWRPDGD GH LQWHUHVVH GR XVR GD ELRPDVVD SDUD SURGXomR GH HQHUJLD� ,VWR pFRPSUHHQVtYHO� YLVWR TXH D ELRPDVVD p XPD PDWpULD SULPD HQHUJpWLFDLPSRUWDQWH� UHQRYiYHO H HP JHUDO SRXFR SROXHQWH TXDQGR FRPSDUDGD DRVRXWURV�WLSRV�GH�FRPEXVWtYHLV��6(<(�	�3,1+(,52��������2 FDUYmR YHJHWDO p XPD IRQWH HQHUJpWLFD GH JUDQGH LPSRUWkQFLD QR%UDVLO� QmR Vy SHOR IDWR GH VHU XPD IRQWH UHQRYiYHO� PDV WDPEpP SHOD VXDLPSRUWkQFLD KLVWyULFD H HFRQ{PLFD QR SDtV� 2 %UDVLO p R PDLRU SURGXWRU HFRQVXPLGRU PXQGLDO GH FDUYmR YHJHWDO� XPD YH] TXH ó GD SURGXomR PXQGLDO pSURYHQLHQWH GR %UDVLO� (VWH LQVXPR HQHUJpWLFR p HP JUDQGH SDUWH XWLOL]DGR SHORVHWRU LQGXVWULDO EUDVLOHLUR� SULQFLSDOPHQWH R VHJPHQWR VLGHU~UJLFR �$%5$&$9(������� VHQGR R HVWDGR GH 0LQDV *HUDLV R PDLRU FRQVXPLGRU H SURGXWRUQDFLRQDO��3,1+(,52�	�6$03$,2��������2 FDUYmR SRVVXL GXDV IXQo}HV QR SURFHVVR VLGHU~UJLFR� VHU R DJHQWHUHGXWRU QDV UHDo}HV WHUPRTXtPLFDV FRP R PLQpULR GH IHUUR� H R GH IRUQHFHUHQHUJLD SDUD OLTXHID]r�OR� 3DUD FDGD WRQHODGD GH DoR SURGX]LGR VH FRQVRPHP��PHWURV�GH�FDUYmR�YHJHWDO���&277$��������$ YDQWDJHP GH VH XVDU R FDUYmR YHJHWDO HP UHODomR j OHQKD FRPRIRQWH HQHUJpWLFD� p D GH SRVVXLU PDLRUHV TXDQWLGDGHV GH HQHUJLD SRU XQLGDGH
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GH PDVVD H D GH SRVVXLU PHQRU WHRU GH PDWpULDV YROiWHLV� $ OHQKD FRP ��� GHXPLGDGH DSUHVHQWD HP PpGLD ����� .FDO�.J HQTXDQWR TXH R FDUYmR DSUHVHQWDHP PpGLD ����� .FDO�.J �%5$6,/� 0,1,67É5,2 '( 0,1$6 ( (1(5*,$������� 1R %UDVLO D SURGXomR GH FDUYmR YHJHWDO ID] XVR GH IRUQRV GHDOYHQDULD UXGLPHQWDUHV HP TXH R FRQWUROH GR SURFHVVR VH Gi SRU IDWRUHVVXEMHWLYRV FRPR FRU GD IXPDoD H WHPSHUDWXUD GDV SDUHGHV DR WDWR GRRSHUDGRU� 6HJXQGR 9$/(17( ������� Ki XPD GLVFUHSkQFLD WHFQROyJLFD� QRVHQWLGR HP TXH D WHFQRORJLD GH SURGXomR GH FDUYmR YHJHWDO� DSHVDU GH DQWLJD�HYROXLX PXLWR SRXFR QR SDtV� HP FRPSDUDomR FRP R JUDQGH DYDQoR DOFDQoDGRSHOD�SURGXomR�GH�JXVD�$ FRQYHUVmR GD PDGHLUD HP FDUYmR QmR p XP SURFHVVR LVHQWR GHSROXLomR� DSHVDU GH VHU D PDGHLUD XPD IRQWH UHQRYiYHO GH HQHUJLD� 3,0(17$HW DO� ������ GHWHFWDUDP LQ~PHURV FRPSRVWRV SROLDURPiWLFRV SUHVHQWHV QDIXPDoD GD FDUERQL]DomR TXH SRVVXHP D FDSDFLGDGH GH RFDVLRQDU WR[LFLGDGH HPXWDJHQLFLGDGH�DR�VHU�KXPDQR�$R�FRQVLGHUDUPRV�
v $ IRUPD FRPR FDUYmR p SURGX]LGR� XWLOL]DQGR IRUQRV GH FDUERQL]DomRUXGLPHQWDUHV��HP�TXH�R�FRQWUROH�GR�SURFHVVR�p�EDVWDQWH�HPStULFR�
v $V FRQGLo}HV LQVDOXEUHV GDV FDUYRDULDV� XP DPELHQWH GH WUDEDOKR HPTXH RV WUDEDOKDGRUHV ILFDP H[SRVWRV FRQWLQXDPHQWH j IXPDoD GDFDUERQL]DomR��j�WHPSHUDWXUDV�HOHYDGDV�H�j�SRHLUD�GR�FDUYmR��
v $ HOHYDGD SHUGD HQHUJpWLFD GRV VLVWHPDV DWXDLV� $ UXVWLFLGDGH GRVIRUQRV GLILFXOWD D XWLOL]DomR GH VLVWHPDV TXH SRVVDP DSURYHLWDU HVWDHQHUJLD��H�
v $�LPSRUWkQFLD�HFRQ{PLFD�H�KLVWyULFD�GHVWH�VHWRU�2EMHWLYDPRV QHVWH HVWXGR SURMHWDU� FRQVWUXLU H DYDOLDU XP VLVWHPD GHFDUERQL]DomR GH FLFOR VHPL�FRQWtQXR� TXH VHMD WpFQLFD H HFRQRPLFDPHQWHYLiYHO� HFRORJLFDPHQWH FRUUHWR H TXH VHMD DOWHUQDWLYR DRV VLVWHPDV XWLOL]DGRVDWXDOPHQWH�(VSHFLILFDPHQWH�RV�REMHWLYRV�GHVWH�HVWXGR�IRUDP�GH�
v 3URMHWDU� FRQVWUXLU H DYDOLDU XP IRUQR GH FLFOR VHPL�FRQWtQXR WLSRFRQWDLQHU FRP FDSDFLGDGH SDUD ��� HVWpUHRV GH OHQKD� FRQVLGHUDQGR

�



SDUkPHWURV GR SURFHVVR �WD[D GH DTXHFLPHQWR� WHPSHUDWXUD ILQDOPpGLD H WHPSR GH FDUERQL]DomR� GD PDWpULD SULPD PDGHLUD�GHQVLGDGH� XPLGDGH H WDPDQKR GDV SHoDV� H GR SURGXWR FDUYmR �WHRUGH FDUERQR IL[R� PDWpULDV YROiWHLV H FLQ]DV� SRURVLGDGH� GHQVLGDGHVDSDUHQWH�H�YHUGDGHLUD��UHQGLPHQWR�JUDYLPpWULFR��
v (VWDEHOHFHU�R�SHUILO�WpUPLFR�GR�IRUQR�
v $YDOLDU D HILFLrQFLD GD XWLOL]DomR GD IRUQDOKD FHOXODU SDUDHOLPLQDomR�UHGXomR�GD�SROXLomR�
v $YDOLDU�HFRQRPLFDPHQWH�R�SURMHWR�
v 3URSRU�DSURYHLWDPHQWR�GD�HQHUJLD�QmR�DSURYHLWDGD�

�



���5(9,6­2�'(�/,7(5$785$

�����2�FDUYmR�FRPR�IRQWH�HQHUJpWLFD
&DUERQL]DomR p R SURFHVVR SHOR TXDO D PDGHLUD p VXEPHWLGD DWUDWDPHQWR WpUPLFR D WHPSHUDWXUDV HOHYDGDV� HP XPD DWPRVIHUD UHGXWRUDFRQWURODGD��$/0(,'$�	�5(=(1'(��������2 FDUYmR SRGH VHU GHILQLGR FRPR XP PDWHULDO VyOLGR� SRURVR� GH IiFLOFRPEXVWmR H FDSD] GH JHUDU JUDQGHV TXDQWLGDGHV GH FDORU ������ .FDO�.J��3RGH VHU SURGX]LGR DUWLILFLDOPHQWH� SHOD SLUyOLVH GH PDGHLUD� SURGX]LQGR RFDUYmR YHJHWDO� RX RULJLQDU�VH GH XP ORQJR SURFHVVR QDWXUDO� GHQRPLQDGRHQFDUERQL]DomR� SHOR TXDLV VXEVWkQFLDV RUJkQLFDV� SULQFLSDOPHQWH YHJHWDLV�VmR VXEPHWLGDV j DomR GD WHPSHUDWXUD WHUUHVWUH GXUDQWH FHUFD GH ��� PLOK}HVGH DQRV H WUDQVIRUPDP�VH HP FDUYmR PLQHUDO� (P IXQomR GD QDWXUH]D GHVVHVSURFHVVRV� R FDUYmR YHJHWDO p WDPEpP FKDPDGR GH DUWLILFLDO� H R FDUYmRPLQHUDO��GH�QDWXUDO��%$56$�������

�



2 %UDVLO p R PDLRU SURGXWRU GH FDUYmR YHJHWDO GR PXQGR� SURGX]LQGRHP ����� ��� PLOK}HV GH WRQHODGDV PpWULFDV ����� PLOK}HV GH P��� ��� GDSURGXomR PXQGLDO� GRV TXDLV ��� RULXQGRV GH PDGHLUD GH UHIORUHVWDPHQWRV �VHQGR TXH R HXFDOLSWR p XWLOL]DGR HP ��� GDV IORUHVWDV SODQWDGDV QR %UDVLO�2LWHQWD H VHLV SRUFHQWR GR FDUYmR YHJHWDO SURGX]LGR p XWLOL]DGR QR VHWRULQGXVWULDO QD SURGXomR GH IHUUR�JXVD H DoR ���� 0WRQ�� IHUUR�OLJDV ����� 0WRQ� HFLPHQWR ����� 0WRQ�� 2 VHWRU UHVLGHQFLDO FRQVRPH ��� H R VHWRU FRPHUFLDO�SL]]DULDV��SDGDULDV�H�FKXUUDVFDULDV���������3,1+(,52�	�6$03$,2��������2 XVR GH FDUYmR YHJHWDO FRPR UHGXWRU GR PLQpULR GH IHUUR QR %UDVLOGDWD GH ����� HP IXQGLo}HV DUWHVDQDLV SDUD SURGX]LU IHUUDPHQWDV GH XVRDJUtFROD QD FRO{QLD� �52&+$ HW DO� ������ $ VLGHUXUJLD p XP VHWRU HFRQ{PLFRGH�LPSRUWkQFLD�KLVWyULFD�QR�%UDVLO�2 FRQVXPR GH GH FDUYmR YHJHWDO QR EUDVLO p EDVWDQWH DOWR VXSHULRU D�����������GH�PHWURV�GH�FDUYmR�DQXDLV��7DEHOD ���

&RQIRUPH 7DEHOD �� 0LQDV *HUDLV p R PDLRU FRQVXPLGRU GH FDUYmRYHJHWDO GR SDtV SURGX]LQGR ��� GR FDUYmR YHJHWDO QDFLRQDO� FRQVXPLQGR ���GHVVH WRWDO QR VHWRU VLGHU~UJLFR� 0LQDV *HUDLV SRVVXL KRMH R PDLRU SDUTXH
�

7DEHOD � ��+LVWyULFR�GR�FRQVXPR�GH�FDUYmR�YHJHWDO�QR�%UDVLO��������PGF�$QR &DUYmR�9HJHWDO�1DWLYD� &DUYmR�9HJHWDO�5HIORUHVWDPHQWR� 7RWDO
���� ������ ������ ���������� ������ ������ ���������� ������ ������ ���������� ������ ������ ���������� ������ ������ ���������� ������ ������ ���������� ����� ������ ���������� ����� ������ ���������� ����� ������ ���������� ����� ������ ���������� ����� ������ ������)RQWH��$%5$&$9(��������



VLGHU~UJLFR D FDUYmR YHJHWDO GR PXQGR� 2 FDUYmR YHJHWDO YLDELOL]RX RHVWDEHOHFLPHQWR GR SDUTXH VLGHU~UJLFR PLQHLUR GHYLGR DR EDL[R FXVWR GDPDGHLUD� EDL[R FXVWR GH PmR�GH�REUD HP WRGDV DV IDVHV GD SURGXomR H DOWDSXUH]D GR SURGXWR ILQDO� $WXDOPHQWH DV SUHVV}HV DPELHQWDLV �HIHLWR HVWXID� WHPGDGR XP QRYR DOHQWR H YLJRU j SURGXomR GH DoRV D SDUWLU GR FDUYmR YHJHWDO�DoR�YHUGH���3,1+(,52�	�6$03$,2��������

&RQIRUPH 7DEHOD � R VHWRU FDUYmR YHJHWDO p R PDLRU FRQVXPLGRU HP P�GH PDGHLUD RULXQGD GH UHIORUHVWDPHQWR� H UHSUHVHQWD TXDVH ��� GR FRQVXPRWRWDO GH PDGHLUD LQGXVWULDO QR %UDVLO� H p R VHJXQGR VHWRU HP FRQVXPR WRWDO GHPDGHLUD�HP�P� �LQFOXLQGR�PDGHLUD�SURYHQLHQWH�GH�IORUHVWDV�QDWLYDV��$ 7DEHOD � LQGLFD DLQGD TXH R VHWRU j FDUYmR YHJHWDO DLQGD ID] XVRLQWHQVR GH IORUHVWDV QDWLYDV� &HUFD ó GD SURGXomR GH FDUYmR p SURYHQLHQWHGHVWDV�IORUHVWDV�

�

7DEHOD � ��&RQVXPR�GH�FDUYmR�YHJHWDO�SRU�HVWDGR(VWDGR $QR�GH������0'&� $QR�GH������0'&�0LQDV�*HUDLV ���������� ����������6mR�3DXOR ������� �������%DKLD ������� �������5LR�GH�-DQHLUR ������� �������(VStULWR�6DQWR ������� ���������3DUDQi ������� �0DWR�*URVVR�GR�6XO ������� �������$VLFD��&DUDMiV� ��������� ���������2XWURV ��������� ���������7RWDO ���������� ����������)RQWH��$%5$&$9(�������



2 VHWRU VLGHU~UJLFR p XP LPSRUWDQWH VHWRU GD HFRQRPLD QDFLRQDO� 6mRTXDVH ������� HPSUHJRV GLUHWRV FRQIRUPH 7DEHOD �� 6H FRQVLGHUDUPRV DLQGDTXH SDUD FDGD HPSUHJR GLUHWR HVWDPRV JHUDQGR � HPSUHJRV LQGLUHWRV�HVWDUHPRV�IDODQGR�GH�TXDVH���������HPSUHJRV�

�

7DEHOD � � &RQVXPR GH PDGHLUD LQGXVWULDO HP WRUDV QR %UDVLO QR DQR GH�����������P��3URGXWR 1DWLYDV 3ODQWDGDV 7RWDO&DUYmR�9HJHWDO ������ ������ ������&HOXORVH�H�3DSHO � ������ ������/HQKD�,QGXVWULDO ������ ������ ������6HUUDGRV ������ ������ ������/kPLQDV�H�&RPSHQVDGRV ����� ����� �����3DLQpLV�5HFRQVWLWXtGRV
 � ����� �����7RWDO ������ ������� �������
�,QFOXH��DJORPHUDGRV��FKDSDV�GH�ILEUD�H�0'))RQWH��6%6��������

7DEHOD � ��0mR�GH�REUD�HPSUHJDGD�QD�VLGHUXUJLD�D�FDUYmR�YHJHWDO�QR�%UDVLO6HWRUHV�GH�JHUDomR�GH�HPSUHJRV ����5HIORUHVWDPHQWR��LPSODQWDomR��PDQXWHQomR�IORUHVWDO� ������&DUYmR�2ULJHP�1DWLYD��FROKHLWD��IDEULFDomR�H�WUDQVSRUWH� ������&DUYmR�2ULJHP�5HIORUHVWDPHQWR��FROKHLWD��IDEULFDomR�HWUDQVSRUWH� ������
)HUUR�*XVD��HPSUHJRV�GLUHWRV�QDV�XVLQDV� ������)HUUR�/LJDV��HPSUHJRV�GLUHWRV�QDV�XVLQDV� �����7RWDO ������)RQWH��$%5$&$9(��������



�����6LVWHPDV�GH�FDUERQL]DomR
2V VLVWHPDV GH IDEULFDomR GH FDUYmR YHJHWDO XWLOL]DGRV VmR QD PDLRULDGRV FDVRV EDVWDQWH UXGLPHQWDUHV� $ PDLRU SDUWH GR FDUYmR SURGX]LGR QR %UDVLOp SURYHQLHQWH GH IRUQRV GH DOYHQDULD� QRV TXDLV QmR Ki FRQWUROH GDWHPSHUDWXUD GH FDUERQL]DomR QHP D UHFXSHUDomR GRV SURGXWRV YROiWHLV TXHVmR�ODQoDGRV�QD�DWPRVIHUD���$/0(,'$�������9(//$��������(P DOJXQV SDtVHV GD $PpULFD /DWLQD FRPR D 1LFDUiJXD� EHP FRPRDOJXPDV UHJL}HV GR %UDVLO� R VLVWHPD GRPLQDQWH GH FDUERQL]DomR VmR RV IRUQRVGH WHUUD� TXH SRGH VHU FRQVLGHUDGR FRPR R VLVWHPD PDLV HPStULFR GHFDUERQL]DomR� 2 UHQGLPHQWR HP FDUYmR p EDL[R HP UHODomR DRV VLVWHPDVWUDGLFLRQDLV DOpP GH DSUHVHQWDU XP FDUYmR GH EDL[D TXDOLGDGH PLVWXUDGR FRPWHUUD H RXWURV PDWHULDLV� (OHV HVWmR LQFOXVRV QR JUXSR GH IRUQRV TXH XWLOL]DPIRQWH LQWHUQD GH FDORU FKDPDGRV GH PHGDV RX FDLHLUD � DVVLP FRPR RV GHDOYHQDULD�H�RV�PHWiOLFRV�WLSR�0$5.��%$6726�),/+2��������1RUPDOPHQWH� R FRQWUROH GD FDUERQL]DomR QRV IRUQRV GHSHQGHXQLFDPHQWH GD H[SHULrQFLD GR FDUYRHLUR� (VWHV IRUQRV QmR SRVVXHP QHQKXPFRQWUROH VHMD HOH QD IRUPD GH SUHVVmR RX GH WHPSHUDWXUD� $ RSHUDomR GHFDUERQL]DomR QHVWHV IRUQRV p UHDOL]DGD GH IRUPD HPStULFD� VHP IXQGDPHQWRVFLHQWtILFRV� H EDVHDGD SULQFLSDOPHQWH QR FRQKHFLPHQWR REWLGR SHOR RSHUDGRUDWUDYpV GH WHQWDWLYD H HUUR� ([LVWH XPD GLILFXOGDGH HP VH SDGURQL]DU D URWLQD GHFDUERQL]DomR HP IRUQRV GH DOYHQDULD� GHYLGR DR JUDQGH Q~PHUR GH YDULiYHLVHQYROYLGDV� $V EDL[DV HILFLrQFLDV REWLGDV QD SUiWLFD SRGHP VHU DXPHQWDGDVFRQVLGHUDYHOPHQWH DWUDYpV GR DSHUIHLoRDPHQWR GRV IRUQRV H[LVWHQWHV H GRWUHLQDPHQWR�GRV�RSHUDGRUHV��3,1+(,52�	�6$03$,2��������

�������)RUQRV�GH�DOYHQDULD
6HJXQGR )(55(,5$ ������� R PRGHOR PDLV VLPSOHV GH IRUQR GHDOYHQDULD p R IRUQR WLSR UDER TXHQWH TXH FRQVLVWH GH XPD FRQVWUXomR QD IRUPDGH FROPpLD� FRP RULItFLRV GH HQWUDGD GH DU� 2 FDUUHJDPHQWR p IHLWR SRUEDWHODGD� VHQGR D PDGHLUD FRUWDGD HP WRUDV GH ��� D ��� P GH FRPSULPHQWR�GH DFRUGR FRP DV GLPHQV}HV GR IRUQR� $ PDGHLUD p SUp�VHFDGD DR DU DWpDWLQJLU XPLGDGH LQIHULRU j ���� 2 FRQWUROH GD HQWUDGD GH DU p HIHWXDGR SHOD

�



REWXUDomR SURJUHVVLYD GRV RULItFLRV� 2 DYDQoR GR SURFHVVR GH FDUERQL]DomR pDYDOLDGR SHOD FRORUDomR GD IXPDoD TXH HVFDSD SHORV RULItFLRV� 2 SURFHVVR GHFDUERQL]DomR FRPSOHWR� GR FDUUHJDPHQWR GR IRUQR j UHWLUDGD GR FDUYmR� GXUDFHUFD�GH���GLDV�2XWURV IRUQRV GH DOYHQDULD� FRPR RV IRUQRV GH HQFRVWD H RV GHVXSHUItFLH FRP H VHP FkPDUD GH FRPEXVWmR� VmR IRUQRV VHPHOKDQWHV DR IRUQRGR WLSR UDER TXHQWH H SRVVXHP R PHVPR R PHVPR FLFOR GH SURGXomR� �0$55,HW�DO��������
�������2XWURV�IRUQRV

([LVWHP RXWURV IRUQRV TXH VmR XWLOL]DGRV QR %UDVLO TXH VmR REMHWRV GHHVWXGRV��VmR�HOHV��� )RUQRV UHWDQJXODUHV GD 9DOORXUHF 	 0DQQHVPDQ ± 6mR IRUQRV GHJUDQGH FDSDFLGDGH YROXPpWULFD ���� VW�� FRQVWUXtGRV SDUD SHUPLWLUHPFDUJD H GHVFDUJD PHFDQL]DGD� 3RVVXHP R PHVPR SULQFtSLR GRVIRUQRV GH VXSHUItFLH� SRUpP� GHYLGR DR VHX JUDQGH WDPDQKR� DFLQpWLFD GH FDUERQL]DomR p EDVWDQWH LUUHJXODU GHQWUR GR IRUQR�$WXDOPHQWH R FRQWUROH GD FDUERQL]DomR GHVVHV IRUQRV p UHDOL]DGRSHOD OHLWXUD GD WHPSHUDWXUD HP YiULRV SRQWRV XWLOL]DQGR XP DSDUHOKRGH LQIUDYHUPHOKR� 3RVVXHP VLVWHPD GH UHFXSHUDomR GH DOFDWUmR� 2WHPSR GH UHVLGrQFLD GD PDGHLUD QR IRUQR p GD RUGHP �� D �� GLDV�5$$'���������� )RUQRV GH FDUERQL]DomR FRQWtQXD HP PyGXORV KRUL]RQWDLV ±&RQIRUPH /Ò&,2 HW� DO� ������ HVWH PRGHOR GH IRUQR FRQVLVWH HPGLYHUVRV UHDWRUHV LQWHUOLJDGRV HQWUH VL SRU XP VLVWHPDV GH YiOYXODV�TXH SHUPLWHP R IOX[R GRV JDVHV SHORV UHDWRUHV� VHFDQGR D PDGHLUDFDUERQL]DQGR H UHVIULDQGR� 3HUPLWH D XWLOL]DomR GH TXDOTXHU WDPDQKRGH�PDGHLUD��� )RUQRV GH FDUERQL]DomR FRQWtQXD HP PyGXORV YHUWLFDLV ± (VWHIRUQR FRQVLVWH HP GRLV UHDWRUHV YHUWLFDLV VHQGR XP GHOHV HP DoRLQR[LGiYHO� FRP FDSDFLGDGH SDUD ����� WRQ��PrV� VHQGR TXH QRSULPHLUR� D PDGHLUD HP FRPSULPHQWRV GH QR Pi[LPR �� FP� p VHFDGDH QR VHJXQGR� FDUERQL]DGD� 6HJXQGR 6&+287 	 *$5'(/ ������� D
�



TXDOLGDGH�GR�FDUYmR�REWLGD�FRP�HVWH�VLVWHPD�p�D�GHVFULWD�DEDL[R�&DUERQR�)L[R� �����D�����3RGHU�FDORUtILFR ������.FDO�D�������.FDO9ROiWHLV �����&LQ]DV $Wp����8PLGDGH ��D����
�������)RUQR�FRQWDLQHU

2 IRUQR FRQWDLQHU SRGH VHU FRQVLGHUDGR XP VLVWHPD FRQMXJDGR TXHUH~QH D YDQWDJHP GR ERP LVRODPHQWR WpUPLFR GRV IRUQRV GH DOYHQDULD H RUiSLGR�UHVIULDPHQWR�GRV�IRUQRV�PHWiOLFRV�
���������+LVWyULFR�GR�IRUQR�FRQWDLQHU

2 IRUQR FRQWDLQHU IRL GHVHQYROYLGR QR /DERUDWyULR GH 3DLQpLV H (QHUJLDGD 0DGHLUD QR 'HSDUWDPHQWR GH (QJHQKDULD )ORUHVWDO GD 8QLYHUVLGDGH )HGHUDOGH 9LoRVD QR ILQDO GRV DQRV ��� UHVXOWDQGR HP XPD HP WHVH GH PHVWUDGRUHDOL]DGD�SRU�)(55(,5$��������$ SULPHLUD XQLGDGH FRQVWUXtGD FRQVLVWLD GH XP FRQWDLQHU FLOtQGULFRPHWiOLFR GH ��� FP GH DOWXUD [ SRU �� FP GH GLkPHWUR� 3RVVXtD XP SRoRLVRODQWH FRQVWUXtGR HP WLMRORV� XP VLVWHPD FRP WDOKD SDUD LoDPHQWR H UHWLUDGDGR FRQWDLQHU� 2 WHPSR GH FDUERQL]DomR PpGLR IRL GH � KRUDV H �� PLQXWRV FRPUHQGLPHQWR�JUDYLPpWULFR�GH������)(55(,5$��������2XWURV WUDEDOKRV VREUH R SURFHVVR GH FDUERQL]DomR IRUDP UHDOL]DGRVSRU %$6726 ),/+2 ������� 758*,/+2 ������ H GH 6,/9$ ������ TXHFRQVWUXLX XP IRUQR UHWDQJXODU TXH ID]LD XVR GH XPD F~SXOD PHWiOLFD PyYHO HSRVVXtD XP FLFOR GH FDUERQL]DomR H HVIULDPHQWR GH DSUR[LPDGDPHQWH ��KRUDV� 2 SULPHLUR IRUQR FRQWDLQHU VH HQFRQWUD DWp KRMH HP IXQFLRQDPHQWR QR/DERUDWyULR�GH�3DLQpLV�H�(QHUJLD�GD�0DGHLUD�H�SRGH�VHU�YLVWR�QD�ILJXUD ��

��



'XUDQWH RV DQRV ��� SRXFR VH HVWXGRX R IRUQR FRQWDLQHU� DSHVDU GHHVWD WHFQRORJLD VH PRVWUDU SURPLVVRUD� 6RPHQWH QR ILQDO GRV DQRV QRYHQWD� RVHVWXGRV�VREUH�R�IRUQR�FRQWDLQHU�IRUDP�UHWRPDGRV�FRP�LQWHQVLGDGH�1R�LQtFLR�GRV�DQRV�������HP�XP�SURJUDPD�GH�FRRSHUDomR�LQWHUQDFLRQDOHQWUH R PLQLVWpULR GDV UHODo}HV H[WHULRUHV GR %UDVLO FRP R JRYHUQR GD1LFDUiJXD XPD XQLGDGH GR IRUQR FRQWDLQHU IRL LPSOHPHQWDGD QHVWH SDtV� $WHFQRORJLD GR IRUQR FRQWDLQHU IRL UDSLGDPHQWH DVVLPLODGD SHORV SURGXWRUHV GHFDUYmR H Mi H[LVWHP KRMH LQ~PHUDV XQLGDGHV IXQFLRQDQGR H RXWUDV HPLPSODQWDomR� 8PD IRWR QR PRPHQWR GD UHWLUDGD GR FRQWDLQHU DSyV VXDFDUERQL]DomR QR PRGHOR GH IRUQR LPSODQWDGR QD 1LFDUiJXD SRGH VHU YLVWD QD)LJXUD ��

��

)LJXUD � ��3ULPHLUR�IRUQR�FRQWDLQHU�GHVHQYROYLGR���6,/9$��������/DERUDWyULRGH�3DLQpLV�H�(QHUJLD�GD�0DGHLUD�GD�8QLYHUVLGDGH�)HGHUDO�GH�9LoRVD���9LoRVD��0*�



&RP R REMHWLYR GH DPSOLDU RV HVWXGRV VREUH R IRUQR FRQWDLQHU�FRQVWUXLX�VH�QR�DQR�GH������XP�SURWyWLSR�QD�HPSUHVD�9DOORXUHF�	�0DQQHVPDQGR %UDVLO QD FLGDGH GH 3DUDRSHED ± 0*� (VWH IRUQR VRIUHX PRGLILFDo}HV HPVHX SURMHWR RULJLQDO� VHQGR LQFOXVLYH DPSOLDGR SDUD XVR HP PDLRU HVFDOD� )RL RLQtFLR GH HVWXGRV PDLV SURIXQGRV D UHVSHLWR GHVWD WHFQRORJLD� $ )LJXUD � LOXVWUDD�GHVFDUJD�GH�FDUYmR�GR�SURWyWLSR�FRQVWUXtGR�QD�9�	�0�GR�%UDVLO�

��

)LJXUD � ��5HWLUDGD�GR�FRQWDLQHU�DSyV�FDUERQL]DomR��FLGDGH�GH�'LULDPED��1LFDUiJXD�



���������2SHUDomR�GR�IRUQR�FRQWDLQHU
,QLFLDOPHQWH R FDPLQKmR GH OHQKD p GHVFDUUHJDGR� $ GHVFDUJD GHOHQKD SRGH VHU IHLWD GLUHWDPHQWH GHQWUR GR FRQWDLQHU� R TXH HOLPLQD XPD HWDSDQR�SURFHVVR�SURGXWLYR�$SyV D FDUJD GH OHQKD QR FRQWDLQHU� D VXD WDPSD p FRORFDGD YHGDQGR�R� 2 FRQWDLQHU p HQWmR OHYDQWDGR SRU XPD WDOKD H OHYDGR DWp R SRoR LVRODQWHTXH WHP D IXQomR GH FRQVHUYDU R FDORU GR PHLR� HQTXDQWR D GHFRPSRVLomRWpUPLFD GD PDGHLUD VH SURFHVVD� 2 SRoR SRVVXL XPD FkPDUD GH FRPEXVWmR QDEDVH RQGH VmR TXHLPDGRV UHVtGXRV RX OHQKD GH EDL[D TXDOLGDGH� JHUDQGR�VHFDORU QHFHVViULR j FDUERQL]DomR GD OHQKD HQIRUQDGD� 2V JDVHV TXHQWHVJHUDGRV QD FkPDUD GH FRPEXVWmR DWLQJHP R LQWHULRU GR FRQWDLQHU DWUDYpV GRVIXURV H[LVWHQWHV QD FKDSD PHWiOLFD GD VXD EDVH H DTXHFHP D FDUJDSURYRFDQGR D VXD GHFRPSRVLomR WpUPLFD� $ FRPEXVWmR GH UHVtGXRV p IHLWD DWp

��

)LJXUD � �'HVFDUJD�GR�FDUYmR�GR�IRUQR�FRQWDLQHU��LQVWDODGR�QD�9�	�0�GR�%UDVLO�ORFDOL]DGR�QD�FLGDGH�GH�3DUDRSHED�



TXH�R�SURFHVVR�GH�FDUERQL]DomR�VH�LQLFLH�$SyV XP FLFOR GH ���� KRUDV D FDUERQL]DomR WHUPLQD� R FRQWDLQHU FRPR FDUYmR TXHQWH p UHWLUDGR H FRORFDGR VREUH XPD FDL[D GH DUHLD RQGH VH UHVIULDSRU DSUR[LPDGDPHQWH �� KRUDV� $SyV R UHVIULDPHQWR R FRQWDLQHU SRGH VHUDEHUWR�VHQGR�EDVFXODGR�SDUD�R�GHVFDUUHJDPHQWR�$SyV D UHWLUDGD GR FRQWDLQHU� XP VHJXQGR FRQWDLQHU SRGH VHU FRORFDGRQR SRoR LVRODQWH� LQLFLDQGR�VH XPD QRYD FDUERQL]DomR� PDQWHQGR�VH XP FLFORVHPL�FRQWtQXR�GH�SURGXomR�GH�FDUYmR�YHJHWDO�
�����2�SURFHVVR�GH�FDUERQL]DomR

$�FDUERQL]DomR�SRGH�VHU�UHSUHVHQWDGD�GH�PDQHLUD�VLPSOHV�FRPR�0$'(,5$ ±± &$/25  &$59­2 9(*(7$/ � 9$325(6&21'(16È9(,6���*$6(6�1­2�&21'(16È9(,6���&$/25&RQIRUPH 0('(,526 	 5(=(1'( ������ R SURFHVVR GHFDUERQL]DomR�SRGH�VHU�GLYLGLGR�HP�TXDWUR�IDVHV�GLVWLQWDV�$EDL[R GH ��� 2& ± 6HFDJHP H LQtFLR GD GHFRPSRVLomR WpUPLFD GDPDGHLUD�'H ��� D ��� 2& ± )DVH SUHGRPLQDQWHPHQWH HQGRWpUPLFD� FRPOLEHUDomR�GH�iFLGR�DFpWLFR��PHWDQRO��iJXD��&2���HWF�'H ��� j ��� 2& ± )DVH SUHGRPLQDQWHPHQWH H[RWpUPLFD� RQGH pIRUPDGD�D�PDLRU�SDUWH�GRV�DOFDWU}HV�H�GRV�JDVHV�FRPEXVWtYHLV��&2��&+���HWF��$FLPD GH ��� 2& ± 2 FDUYmR Mi p EHP HVWiYHO H DSHQDV SHTXHQDVTXDQWLGDGHV�GH�YROiWHLV��SULQFLSDOPHQWH�+���VmR�OLEHUDGDV�
�����$VSHFWRV�DPELHQWDLV�GR�FDUYRHMDPHQWR

$WXDOPHQWH FRPR D PDLRU SDUWH GD OHQKD XWLOL]DGD QD SURGXomR GHFDUYmR p SURYHQLHQWH GH IORUHVWDV SODQWDGDV H PDQHMDGDV SDUD HVWD ILQDOLGDGH�WHRULFDPHQWH R &2� SURYHQLHQWH GD FDUERQL]DomR QmR p FRQVLGHUDGR XPFDXVDGRU GH SUREOHPDV DPELHQWDLV� YLVWR TXH HVWXGRV FRPSURYDP TXH HVWDVIORUHVWDV PDQHMDGDV FDSWXUDP WRGR R &2� HPLWLGR SHOR SURFHVVR GHFDUERQL]DomR�GXUDQWH�RV�FLFORV�GH�FRUWH�GDV�PHVPDV��)(55(,5$��������)(55(,5$ ������ TXDQWLILFRX DV HPLVV}HV H IL[Do}HV GH &2� H 2� QR
��



SURFHVVR VLGHU~UJLFR GH SURGXomR GH DoR FRQVLGHUDQGR GXDV URWDV� XPDXWLOL]DQGR R FDUYmR PLQHUDO H RXWUD R FDUYmR YHJHWDO� $ URWD j FDUYmR PLQHUDOHPLWLX ���� W GH &2� H FRQVXPLX ���� W GH 2� SRU WRQHODGD GH DoR SURGX]LGR�HQTXDQWR TXH D URWD D FDUYmR YHJHWDO FRQVXPLX ����� W GH &2� H HPLWLX ���� WGH�2� SRU�WRQHODGD�GH�DoR�SURGX]LGR��GD�SODQWDomR�GR�HXFDOLSWR�DWp�D�SURGXomRGR DoR�� )(55(,5$ ������ DYDOLRX DLQGD OLEHUDomR GH y[LGR GH HQ[RIUH �62���HQFRQWUDQGR SDUD D URWD D FDUYmR PLQHUDO D HPLVVmR � NJ GH 62� SRU WRQHODGDGH DoR SURGX]LGR� HPLVVmR SUDWLFDPHQWH DXVHQWH QD URWD D FDUYmR YHJHWDO� (PUHVXPR� DR VH ID]HU XVR GH IORUHVWDV SODQWDGDV SDUD VH SURGX]LU FDUYmR H DoRFRODERUD�VH�SDUD�D�UHGXomR�GR�HIHLWR�HVWXID�(QWUHWDQWR� R SURFHVVR GH FDUERQL]DomR QmR p LVHQWR GH SROXLomR�6HJXQGR 3,0(17$ HW DO� ������� RV SROXHQWHV SURYHQLHQWHV GR SURFHVVR GHFDUERQL]DomR SRGHP VHU FODVVLILFDGRV HP � JUXSRV SULQFLSDLV� PDWHULDLVSDUWLFXODGRV� JDVHV QmR FRQGHQViYHLV H RV FRPSRVWRV RUJkQLFRVFRQGHQViYHLV� 2 PDWHULDO SDUWLFXODGR FRPS}HP�VH GH FLQ]DV� SDUWtFXODV GHFDUYmR� IXOLJHP DUUDVWDGDV GR OHLWR GH FDUERQL]DomR GHQWUR GH PLFURJRWtFXODVGH DOFDWUmR� 2V JDVHV QmR FRQGHQViYHLV� SRU VXD YH]� VH FRPS}HPHVVHQFLDOPHQWH GH &2�� &2� +� H &+� � HQTXDQWR TXH RV FRPSRVWRV RUJkQLFRVFRQGHQViYHLV VmR XP JUXSR IRUPDGR SRU FRPSRVWRV RUJkQLFRV DJUXSDGRV HPFODVVHV�TXtPLFDV�YDULDGDV�$ IXPDoD GH FDUERQL]DomR SRVVXL HP VXD FRQVWLWXLomR D FDSDFLGDGHGH FDXVDU WR[LFLGDGH� (*5(-$ ������� HP VXD WHVH� FLWD TXH .HOVH\ HW DO������� H .QRHI HW DO� ������� FRQVWDWDUDP R HIHLWR Wy[LFR GHFRUUHQWH GD LQDODomRSRU VHUHV KXPDQRV GDV VXEVWkQFLDV HPLWLGDV GXUDQWH R SURFHVVR GHFDUERQL]DomR GD PDGHLUD� SULQFLSDOPHQWH GD IUDomR SHVDGD� RQGH WHPRV RDOFDWUmR H RXWUDV VXEVWkQFLDV� $ PDLRULD GRV VXESURGXWRV Wy[LFRV FRUUHVSRQGHDR JUXSR GRV KLGURFDUERQHWRV SROLFtFOLFRV DURPiWLFRV H GRV FRPSRVWRVRUJkQLFRV�QLWURJHQDGRV��TXH�DSUHVHQWDP�DWLYLGDGH�PXWDJrQLFD�H�FDQFHUtJHQD�3,0(17$ HW DO� ������ TXDQWLILFRX KLGURFDUERQHWRV SROLFtFOLFRVDURPiWLFRV LVRODGRV D SDUWLU GR OLFRU SLUROHQKRVR GH (XFDO\SWXV JUDQGLV HHQFRQWUDUDP �� GRV �� KLGURFDUERQHWRV SROLFtFOLFRV DURPiWLFRV LQFOXtGRV QDOLVWD GH SROXHQWHV SULRULWiULRV GD $JrQFLD $PHULFDQD GH 3URWHomR $PELHQWDO�(VWHV FRPSRVWRV� TXDQGR PLQLVWUDGRV HP UDWRV H FREDLDV GH ODERUDWyULR SRU
��



LQJHVWmR� LQDODomR RX SRU LQMHomR YLD PXVFXODU� LQWUDYHQRVD RX VXEFXWkQHDLQGX]HP�R�DSDUHFLPHQWR�GH�GLYHUVRV�WLSR�GH�FkQFHU�$ XWLOL]DomR GH VLVWHPDV GH UHFXSHUDomR RX TXHLPD GH JDVHV SRGH VHUXPD�DOWHUQDWLYD�YLiYHO�SDUD�HOLPLQDomR�GD�SROXLomR��$/0(,'$��������

2V UHVXOWDGRV PRVWUDGRV QD 7DEHOD � GHPRQVWUDP D DOWD HILFLrQFLD GDLQFLQHUDomR GRV JDVHV GD FDUERQL]DomR� DOpP GLVVR� XPD TXDQWLGDGHVXEVWDQFLDO GH HQHUJLD XWLOL]iYHO p SURGX]LGD� 2XWUR IDWRU PXLWR LPSRUWDQWH pTXH FRP D LQVWDODomR GH VLVWHPDV GH TXHLPD GD IXPDoD� DV FRQGLo}HV GHWUDEDOKR QDV SODQWDV GH FDUERQL]DomR VHUmR FRQVLGHUDYHOPHQWH PHOKRUDGDV�2V QtYHLV GH SROXLomR VmR UHGX]LGRV D PHQRV GH ����� �� 2V KLGURFDUERQHWRVVmR UHGX]LGRV D ���� � GD VXD TXDQWLGDGH RULJLQDO SUHVHQWHV DQWHV GD TXHLPDGD�IXPDoD�$OpP GD HOLPLQDomR GD SROXLomR Ki D HQHUJLD SURYHQLHQWH GD TXHLPDTXH SRGH VHU DSURYHLWDGD� DJUHJDQGR YDORU DR SURGXWR SULQFLSDO TXH p RFDUYmR�

��

7DEHOD � ��'HVHPSHQKR�GH�XP�LQFLQHUDGRU�GDV�HPLVV}HV�GD�FDUERQL]DomR3RQWR�GH�SURYD $QWHV�GRLQFLQHUDGRU 'HSRLV�GRLQFLQHUDGRU&RQFHQWUDomR�GH�SROXHQWHV��PJ�1P��6DtGD�GH�JDVHV��1P��7HPSHUDWXUD�PpGLD���&�&RQWH~GR�GH�&2����JDVHV�&RQWH~GR�GH�&2� ���JDVHV�&RQWH~GR�GH�2� ���JDVHV�&RQWH~GR�GH�12[ �SSP�&RQWH~GR�WRWDO�GH�KLGURFDUERQHWRV��SSP�

�����������������������

����������������������������)RQWH��0(=(5(77(�	�*,5$5'�V�G�



���0$7(5,$/�(�0e72'26

2 IRUQR FRQVWUXtGR SDUD R H[SHULPHQWR FRQVLVWLX GDV VHJXLQWHV SDUWHV�FRQWDLQHU PHWiOLFR� SRoR LVRODQWH� VLVWHPD GH PRYLPHQWDomR H GHVFDUJD�VLVWHPD GH H[DXVWmR GH JDVHV� IRUQDOKD SDUD TXHLPD GD IXPDoD� $ )LJXUD �PRVWUD�XPD�IRWR�JHUDO�GR�HTXLSDPHQWR�

��
)LJXUD � ��9LVWD�JHUDO�GR�FRQWDLQHU

6LVWHPD�GH�PRYLPHQWDomR

&RQWDLQHU�PHWiOLFR

)RUQDOKDFHOXODU

9HQWLODGRU�9HQWLODGRU��H[DXVWmR��H[DXVWmR�

3RoR�,VRODQWH3RoR�,VRODQWH



�����&RQWDLQHU�PHWiOLFR
2 FRQWDLQHU PHWiOLFR FRQVLVWLX HP XP FLOLQGUR FRP ���� P GH GLkPHWURSRU ���� P GH DOWXUD� SHUID]HQGR XP YROXPH QRPLQDO GH ��� P�� )RL IDEULFDGRFRP FKDSD PHWiOLFD �SUHWD� FRP HVSHVVXUD GH � PP SDUD SDUHGH H � PP SDUDD WDPSD H IXQGR GR FLOLQGUR� $ FKDSD PHWiOLFD GR IXQGR IRL SHUIXUDGD H RVRULItFLRV WLQKDP HP PpGLD �� PP GH GLkPHWUR GLVWULEXtGRV HP WRGD iUHD GDFKDSD� 2 IXQGR GR FRQWDLQHU WLQKD DLQGD XPD FKDPLQp FHQWUDO GH �� FP GHDOWXUD SRU �� FP GH GLkPHWUR� SRU RQGH VH ID]LD D UHWLUDGD GRV JDVHV � GXUDQWHR�SURFHVVR�GH�FDUERQL]DomR�1DV SDUHGHV ODWHUDLV IRUDP IL[DGRV Ki ��� �� H ��� FP GH DOWXUD� �WXERV PHWiOLFRV TXH SHUPLWLUDP D LQWURGXomR GH WHUPRSDUHV DWp R FHQWUR GRFRQWDLQHU� $ )LJXUD � HVTXHPDWL]D XP FRUWH ODWHUDO GR FRQWDLQHU H XPD YLVWD GDFKDSD�GR�IXQGR�

�����$�EDVH�H�SRoR�LVRODQWH
$ EDVH GR IRUQR PHGLD ���� [ ���� [ ���� P� (P XPD IDFH HVWDYD DVDtGD GD FKDPLQp H� QD VXD IDFH RSRVWD� D FkPDUD GH FRPEXVWmR �)LJXUD ���)RL�FRQVWUXtGD�FRP�WLMRORV�FRPXQV�H�DUJDPDVVD�$ FKDPLQp� WDPEpP HVTXHPDWL]DGD QD )LJXUD �� IRL FRQVWUXtGD FRP

��

)LJXUD � ±�&RUWH�ODWHUDO�H�YLVWD�VXSHULRU�GR�IXQGR�GR�FRQWDLQHU�PHWiOLFR

7HUPRSDU��
7HUPRSDU��
7HUPRSDU��



WLMRORV UHIUDWiULRV� PDVVD UHIUDWiULD H DUJDPDVVD FRPXP� H SRVVXtD XPD VHomRWUDQVYHUVDO GH ��� FP�� TXH IRL VXSHUHVWLPDGD FRP REMHWLYR GH HYLWDU VHXHQWXSLPHQWR�SRU�DOFDWUmR��IDWR�YHULILFDGR�HP�H[SHULrQFLDV�DQWHULRUHV�$ FkPDUD GH FRPEXVWmR� ORFDOL]DGD QD EDVH GR IRUQR �)LJXUD �� IRLFRQVWUXtGD HP DOYHQDULD FRP DV GLPHQV}HV GH �� [ �� [ �� FP� 'LVSXQKD GHXPD SRUWD PHWiOLFD FRP XPD MDQHOD UHJXOiYHO ORFDOL]DGD QD SDUWH LQIHULRU� TXHSHUPLWLD R FRQWUROH GD HQWUDGD GH R[LJrQLR� $ FkPDUD GLVSXQKD DLQGD GH XPDJUHOKD FRQVWUXtGD HP EDUUDV PHWiOLFDV GH �� PP SDUD D TXHLPD GRFRPEXVWtYHO��OHQKD��WLoR��FDVFD�HWF����QR�LQtFLR�GR�SURFHVVR�GH�FDUERQL]DomR�

2 SRoR LVRODQWH� TXH VH HQFRQWUDYD DSRLDGR VREUH D EDVH GR IRUQR� IRLFRQVWUXtGR FRP WLMRORV FRPXQV� DUJLOD� FLPHQWR� IHUUDJHQV H DUHLD FRP DVVHJXLQWHV GLPHQV}HV LQWHUQDV� ���� [ ���� [ ���� P� 2 SRoR SRVVXtD XPD SRUWDGH GXSOD FDPDGD PHWiOLFD GH � FP GH HVSHVVXUD SUHHQFKLGD FRP Om GH YLGUR�$ UHWLUDGD GR FRQWDLQHU HUD IHLWD SHOD SRUWD GR SRoR LVRODQWH DSyV XP SHTXHQRLoDPHQWR GR FRQWDLQHU� XWLOL]DQGR XPD WDOKD PDQXDO FRP FDSDFLGDGH SDUD GXDVWRQHODGDV��8PD�YLVWD�GR�SRoR�LVRODQWH�p�PRVWUDGD�QD�)LJXUD ��

��

)LJXUD � ±�9LVWD�VXSHULRU�GD�EDVH�GR�IRUQR



�������)RUQDOKD�FHOXODU
$ IRUQDOKD XWLOL]DGD SDUD TXHLPD GRV JDVHV IRL FRQVWUXtGD EDVHDGD HPXPD IRUQDOKD XWLOL]DGD SDUD DTXHFLPHQWR GLUHWR GH JUmRV GHVHQYROYLGD QR'HSDUWDPHQWR�GH�(QJHQKDULD�$JUtFROD�GD�8QLYHUVLGDGH�)HGHUDO�GH�9LoRVD�)RL FRQVWUXtGD XWLOL]DQGR�VH WLMRORV FRPXQV H UHIUDWiULRV� DUHLD ODYDGD�WHUUD��PHODoR�GH�Do~FDU��EULWD��FLPHQWR��IHUUDJHQV�H�FKDSDV�PHWiOLFDV�$ FpOXOD GH TXHLPD �)LJXUD �� FRP GLPHQV}HV GH �� [ �� [ �� FP IRLFRQVWUXtGD FRP YHUJDOK}HV GH �� PP GH GLkPHWUR� /RFDOL]DYD�VH QR FHQWUR GDFkPDUD GH FRPEXVWmR �YROXPH ~WLO GH ��� P�� TXH IRL UHYHVWLGD QR VHX LQWHULRUFRP WLMROR UHIUDWiULR� $FLPD GD FpOXOD GH TXHLPD WLQKD�VH R GHSyVLWR GHELRPDVVD� TXH DEDVWHFLD D FpOXOD GH TXHLPD SRU JUDYLGDGH j PHGLGD TXH RFRPEXVWtYHO HUD TXHLPDGR� $ IRUQDOKD SRVVXtD DLQGD XP FLQ]HLUR DEDL[R GDFpOXOD GH TXHLPD� SDUD UHWLUDGD GDV FLQ]DV� XP FLFORQH SDUD R UHVIULDPHQWR GRVJDVHV� H XP YHQWLODGRU FHQWUtIXJR SDUD VXFFLRQDPHQWR GR DU RX JDVHV GDFDUERQL]DomR�$ IRUQDOKD XVXDOPHQWH XWLOL]D R FDUYmR YHJHWDO FRPR FRPEXVWtYHO� HPJUDQXORPHWULD PpGLD GH �� FP�� SRGHQGR�VH XWLOL]DU RXWURV PDWHULDLV GHVGH TXH

��

)LJXUD ���9LVWD�IURQWDO�GR�SRoR�LVRODQWH



VH PDQWHQKD HVWD JUDQXORPHWULD �6,/9$ HW DO�� ������ (P WHVWHV SUHOLPLQDUHV�IRUDP DYDOLDGRV RXWURV FRPEXVWtYHLV FRPR OHQKD SLFDGD H FDVFD TXH IRUDPFRQVXPLGRV�QD�IRUQDOKD�VHP�TXDOTXHU�LQFRQYHQLHQWH�

�������'HWHUPLQDomR�GD�FXUYD�GR�YHQWLODGRU
3DUD GHWHUPLQDomR GD FXUYD GR YHQWLODGRU IRL HPSUHJDGD D PHVPDPHWRGRORJLD XWLOL]DGD SRU 6,/9$ ������ TXH IH] XVR GD QRUPD GD 1$7,21$/$662&,$7,21 2) )$1 0$18)$&785(6 ± 1$)0 ������� 2 SULQFtSLRFRQVLVWH HP XWLOL]DU XP WXER GH 3LWRW FRQHFWDGR D XP PDQ{PHWUR LQFOLQDGR�SDUD�PHGLo}HV�WRWDO�H�GLQkPLFD�3DUD GHWHUPLQDomR GD FXUYD FDUDFWHUtVWLFD GR YHQWLODGRU p QHFHVViULRVH�FRQKHFHU�D�YD]mR��P��V��H�D�SUHVVmR�HVWiWLFD��PPFD��$V OHLWXUDV GH SUHVV}HV WRWDO H HVWiWLFD IRUDP UHDOL]DGDV HP LQWHUYDORVUHJXODUHV GH � FP GH DEHUWXUD GR FRQH HP �� SRVLo}HV QD VHomR WUDQVYHUVDOGR�WXER�FRQIRUPH )LJXUD���

��

)LJXUD � ��(VTXHPD�GD�IRUQDOKD�FHOXODU�FRP�VHX�IOX[R�GH�JDVHV



$ PRQWDJHP GR WHVWH FRP R WXER GH 3LWRW SDUD GHWHUPLQDomR GDSUHVVmR�GLQkPLFD�IRL�HVTXHPDWL]DGD�FRQIRUPH�)LJXUD ���

��

)LJXUD � ��'LVWkQFLDV�UDGLDV�GRV�GLYHUVRV�SRQWRV�SDUD�GHWHUPLQDomR�GDVYHORFLGDGHV�SRQWXDLV

)LJXUD �� ��0RQWDJHP�SDUD�PHGLomR�GD�SUHVVmR�GLQkPLFD�FRP�WXER�GH�3LWRW�HPDQ{PHWUR�LQFOLQDGR



$ YD]mR IRL FDOFXODGD SHOD PpGLD GDV YD]}HV REWLGD GRV �� SRQWRV GHOHLWXUD HVTXHPDWL]DGRV QD )LJXUD �� $ (TXDomR � IRL XVDGD SDUD R FiOFXOR GDYD]mR�
9� �9F�ππ..5�VHQGR�TXH9� ��9D]mR�HP�P��V�9F� �9HORFLGDGH�GR�JiV�QR�GXWR�5� �5DLR�GD�VHomR�WUDQVYHUVDO�GR�WXER�HP�P�

9F� �������3G����VHQGR�TXH9F� �9HORFLGDGH�GR�JiV�QR�GXWR�3G� �3UHVVmR�GLQkPLFD�HP�PPFD�
3G� �3W�±�3HVHQGR�TXH3G� �3UHVVmR�GLQkPLFD�HP�PPFD�3W� �3UHVVmR�WRWDO�HP�PPFD�3H� �3UHVVmR�HVWiWLFD�HP�PPFD�
2V�GDGRV�IRUDP�SORWDGRV�H�D�HTXDomR�GD�FXUYD�IRL�DMXVWDGD�FRPR�SRGHVHU�YLVWR�QD�ILJXUD ���2 PRWRU XWLOL]DGR SDUD PRYLPHQWDU R YHQWLODGRU SRVVXtD WHQVmR GH ���9�H�FRUUHQWH�GH���$�

��

(TXDomR �

(TXDomR �

(TXDomR �



�����$YDOLDomR�GD�PDGHLUD
$ OHQKD XWLOL]DGD IRL SURYHQLHQWH GH SODQWLRV GD =RQD GD 0DWD PLQHLUDGH�SODQWLRV�GH (XFDO\SWXV�VS�

�������'HWHUPLQDomR�GD�GHQVLGDGH�H�XPLGDGH
3DUD D GHWHUPLQDomR GD GHQVLGDGH H XPLGDGH IRUDP UHWLUDGDVDOHDWRULDPHQWH � WRUDV FRPR DPRVWUD GH FDGD FDUERQL]DomR� VHQGR TXH GHFDGD WRUD UHWLURX�VH � GLVFRV GH DSUR[LPDGDPHQWH � FP GH HVSHVVXUD VHQGR �GHOHV D �� FP GDV H[WUHPLGDGH H � QR FHQWUR GD WRUD� 'H FDGD GLVFR IRUDPUHWLUDGDV SHoDV QR IRUPDWR GH FXQKD� VHQGR XWLOL]DGR ��� GD SHoD SDUD FiOFXORGD XPLGDGH ��� GD SHoD SDUD FiOFXOR GD GHQVLGDGH� H ��� GR GLVFR SDUDUHSHWLomR�FDVR�KRXYHVVH�G~YLGDV�QR�UHVXOWDGR�3DUD D GHWHUPLQDomR GD XPLGDGH� RV GLVFRV IRUDP SHVDGRV ~PLGRV HPEDODQoD GH SUHFLVmR GH ����J H OHYDGRV HP HVWXID j ��� R& � � R& SDUDVHFDJHP�GXUDQWH����KRUDV��SHVDQGR�RV��QRYDPHQWH�

��

)LJXUD �� ��&XUYD�FDUDFWHUtVWLFD GR�YHQWLODGRU�XWLOL]DGR�SDUD�R�IXQFLRQDPHQWR�GRFRQMXQWR IRUQR FRQWDLQHU H IRUQDOKD FHOXODU� (TXDomR XVDGD SDUD DMXVWH GDFXUYD��<� �����������±����������[�� 5� �������



$�XPLGDGH�HP�� IRL�FDOFXODGD�SHOD (TXDomR���

8� �8PLGDGH�HP���0X� �6RPDWyULR�GRV�SHVRV�GRV�GLVFRV�~PLGRV��HP�J�0V� �6RPDWyULR�GRV�SHVRV�GRV�GLVFRV�VHFRV��HP�J�
3DUD GHWHUPLQDomR GD GHQVLGDGH �9,7$/������� DV DPRVWUDV IRUDPVDWXUDGDV HP iJXD VHQGR GHWHUPLQDGR R YROXPH GH iJXD GHVORFDGR GDVDPRVWUDV HP EDODQoD GH SUHFLVmR GH ���� J� $V DPRVWUDV IRUDP OHYDGDV HPHVWXID�D���� R&���� R&�SDUD�VHFDJHP�SRU����KRUDV��VHQGR�SHVDGDV�VHFDV�$ (TXDomR�� SDUD�GHWHUPLQDomR�GD�GHQVLGDGH�p�

36� �3HVR�VHFR�DSyV�D�VHFDJHP�HP�HVWXID��HP�J�9� �9ROXPH�GH�iJXD�GHVORFDGD��HP�PO�
�������'HWHUPLQDomR�GR�GLkPHWUR�GD�OHQKD

)RUDP HVWDEHOHFLGDV GXDV FDWHJRULDV GH GLkPHWURV� $Wp �� FP HHQWUH����H����FP��2�FRPSULPHQWR�PpGLR�GDV�SHoDV�IRL�GH������P��DGHTXDGR�DRWDPDQKR GR IRUQR FRQWDLQHU� $V SHoDV GH PDGHLUD HUDP GLVSRVWDVYHUWLFDOPHQWH�D�PHGLGD�TXH�VH�ID]LD�R�FDUUHJDPHQWR�GR�IRUQR�
�������'HWHUPLQDomR�GR�SRGHU�FDORUtILFR

$ GHWHUPLQDomR GR SRGHU FDORUtILFR VXSHULRU GD OHQKD IRL REWLGRH[SHULPHQWDOPHQWH DWUDYpV GD ERPED FDORULPpWULFD DGLDEiWLFD� EDVHDGD QRSULQFtSLR GH %HUWKHORW� RQGH D FRPEXVWmR VH SURFHVVD HP DPELHQWH IHFKDGR�QD SUHVHQoD GH R[LJrQLR H VRE SUHVVmR� 1R FDVR� R SRGHU FDORUtILFR pFRPSXWDGR GH GLIHUHQoDV GH WHPSHUDWXUD FROHWDGDV DQWHV H DSyV D FRPEXVWmR�
��

(TXDomR �

(TXDomR �



2V SDVVRV XWLOL]DGRV SDUD R FiOFXOR GR SRGHU FDORUtILFR VXSHULRU IRUDPUHDOL]DGRV�FRQIRUPH�D�QRUPD�$670�'��������2 SRGHU FDORUtILFR GD PDGHLUD QD XPLGDGH HP TXH IRL FDUERQL]DGRIRL�FDOFXODGR�SHOD (TXDomR���

HP�TXH3&,� �3RGHU�FDORUtILFR�GD�PDGHLUD�HP�TXH�IRL�FDUERQL]DGR��.FDO�NJ�3&6  3RGHU FDORUtILFR VXSHULRU GD PDGHLUD GH HXFDOLSWR HP.FDO�.J� 8� �8PLGDGH�GD�PDGHLUD�HP���
�����$YDOLDomR�GR�SURFHVVR�GH�FDUERQL]DomR
�������0HGLomR�GD�WHPSHUDWXUD

1R LQWHULRU GR IRUQR FRQWDLQHU IRUDP XWLOL]DGRV WHUPRSDUHV WLSR .�WHPSHUDWXUDV DWp ����� R&� GH KDVWH ORQJD TXH HUDP SRVLFLRQDGRV QR FHQWURGR FRQWDLQHU GXUDQWH D FDUERQL]DomR QDV DOWXUDV GH ���� P �WHUPRSDU ��� ����P �WHUPRSDU �� H ���� P �WHUPRSDU ��� 2 WHUPRSDU � IRL FRORFDGR QD FKDPLQpGR�IRUQR�D�����PHWURV�GD�VDtGD�FHQWUDO�GRV�JDVHV�GR�FRQWDLQHU�1D IRUQDOKD IRUDP XWLOL]DGRV � WHUPRSDUHV WDPEpP WLSR .� SRUpP GHKDVWH FXUWD� XP DQWHV GD FpOXOD GH TXHLPD �WHUPRSDU ��� RXWUR DSyV D FpOXOD GHTXHLPD �WHUPRSDU �� H RXWUR GHSRLV GR FLFORQH �WHUPRSDU �� DSyV RUHVIULDPHQWR�GR�DU�2V WHUPRSDUHV IRUDP FRQHFWDGRV D XP VLVWHPD GH DTXLVLomR GHGDGRV� H RV UHJLVWURV GH WHPSHUDWXUD IRUDP FROHWDGRV HP LQWHUYDORV UHJXODUHVGH �� PLQXWRV� $ )LJXUD �� LOXVWUD R SRVLFLRQDPHQWR GRV WHUPRSDUHV QDIRUQDOKD�H�IRUQR�FRQWDLQHU�

��

(TXDomR �



�������'HWHUPLQDomR�GR�SHUILO�WpUPLFR
2 SHUILO WpUPLFR IRL FULDGR FRP R DX[tOLR GR VRIWZDUH 685)(5 ���YHUVmR GHPRQVWUDWLYD� 2 SULQFtSLR GR VRIWZDUH FRQVLVWH HP SORWDU RV YDORUHVGDV�WHPSHUDWXUDV��]��QDV�SRVLo}HV�GDV�OHLWXUDV��[�H�\��QR�WHPSR��K���'HILQLGD�DVFRRUGHQDGDV� FULRX�VH XPD HVFDOD GH FRUHV FRUUHODFLRQDQGR�D FRP RV YDORUHVGH�WHPSHUDWXUD�

�����$YDOLDomR�GD�TXDOLGDGH�GR�FDUYmR
�������$PRVWUDJHP�GR�FDUYmR

2V SURFHGLPHQWRV SDUD DPRVWUDJHP H SUHSDUDomR GD DPRVWUDVHJXLUDP RV SURFHGLPHQWRV GD $%17 1%5 �������� )RUDP UHWLUDGDV SRUo}HVGH FDUYmR GH GLIHUHQWHV DOWXUDV H SRVLo}HV GR IRUQR� D PHGLGD TXH R FDUYmR HUDGHVFDUUHJDGR��REWHQGR�XPD�SRUomR�UHSUHVHQWDWLYD�GR�ORWH��HP�TXHVWmR�

��

)LJXUD ����3RVLFLRQDPHQWR�GRV�WHUPRSDUHV�QR�IRUQR�H�QD�IRUQDOKD



�������'HWHUPLQDomR�GD�GHQVLGDGH�H�SRURVLGDGH�GR�FDUYmR
���������'HQVLGDGH�DSDUHQWH

3DUD D GHWHUPLQDomR GD GHQVLGDGH UHODWLYD DSDUHQWH� IRL XWLOL]DGD DQRUPD SURSRVWD SRU 2/,9(,5$ HW� DO������F� DGDSWDGD GR FDUYmR PLQHUDO GDQRUPD DPHULFDQD $670 '�������� 2 FDUYmR IRL DPRVWUDGR HP JUDQXORPHWULDQmR LQIHULRU D �� PP VHQGR VHFR HP HVWXID SRU ��� � � R& SRU � KRUDV�8WLOL]RX�VH�XP�UHFLSLHQWH�PHWiOLFR��FRP�SDUHGHV�UtJLGDV�FRP����FP�GH�GLkPHWURH �� FP GH DOWXUD� FRP XP RULItFLR D � FP GD ERUGD VXSHULRU DQH[DGR HP XPWXER GH ��� FP GH GLkPHWUR H �� FP GH FRPSULPHQWR� 2 UHFLSLHQWH IRLSUHHQFKLGR FRP iJXD MXQWDPHQWH FRP XP FHVWR FLOtQGULFR GH WHOD ILQD GHDUDPH� GH PDOKD GH � PP� FRP WDPSD PyYHO� FRP DV GLPHQV}HV GH �� FP GHGLkPHWUR H �� FP GH DOWXUD� FRP XP SHVR DGLFLRQDO QR IXQGR� 2 H[FHVVR GHiJXD HVFRRX SHOR RULItFLR ORFDOL]DGR D � FP GD ERUGD VXSHULRU� VHQGR HQWmRYHGDGR FRP XPD UROKD� 8P HVTXHPD GR SURFHGLPHQWR p DSUHVHQWDGR QD)LJXUD ���

)RUDP SHVDGRV FHUFD GH ��� JUDPDV GH FDUYmR VHFR GH JUDQXORPHWULDHQWUH �� H �� PP HP EDODQoD GH SUHFLVmR GH ��� J� VHQGR R FDUYmR FRORFDGRHP XP FHVWR FLOtQGULFR TXH IRL PHUJXOKDGR QR UHFLSLHQWH FRQWHQGR iJXDGHVWLODGD ILFDQGR LPHUVR SRU �� PLQXWRV� 2 RULItFLR GR UHFLSLHQWH IRL DEHUWR H DiJXD H[FHGHQWH HVFRUUHX SHOR WXER VHQGR FROHWDGD H SHVDGD� $SyV D FROHWD GDiJXD� OHYDQWRX�VH R FHVWR H VHP UHWLUi�OR GR UHFLSLHQWH LVRORX�R GD iJXD SRU
��

)LJXUD ����(VTXHPD�GR�PpWRGR�XWLOL]DGR�SDUD�GHWHUPLQDomR�GD�GHQVLGDGHDSDUHQWH



GRLV�PLQXWRV��2�FDUYmR�XPHGHFLGR�TXH�HVWDYD�QR�FHVWR�IRL�HQWmR�SHVDGR�$�GHQVLGDGH�DSDUHQWH�GR�FDUYmR�IRL�REWLGD�DWUDYpV�GD (TXDomR���

HP�TXH'$� �GHQVLGDGH�DSDUHQWH��HP�NJ�P��3FV� �SHVR�GR�FDUYmR�VHFR�HP�HVWXID��HP�J������J��3DG  SHVR GD iJXD GHVORFDGD GR UHFLSLHQWH SHOD LPHUVmR GR FDUYmR�HP�J� 3FP �SHVR�GR�FDUYmR�PROKDGR��HP�J�
���������'HQVLGDGH�YHUGDGHLUD

$ PHWRGRORJLD XWLOL]DGD SDUD GHWHUPLQDomR GD GHQVLGDGH YHUGDGHLUDGR FDUYmR IRL D PHVPD SURSRVWD SRU 2/,9(,5$ HW� DO� �����F� TXH FRQVLVWLXHP� � � 0RHU R FDUYmR H GHSRLV SHQHLUi�OR HP JUDQXORPHWULD HQWUH ��� H��� PHVK� VHQGR VHFR HP HVWXID SRU XPD KRUD j WHPSHUDWXUD GH ��� 2& ± �
2&��GHL[DQGR�R�HVIULDU�HP�GHVVHFDGRU�� � 3HVDU R SLFQ{PHWUR YD]LR H FRORFDU DSUR[LPDGDPHQWH �� JUDPDV GHFDUYmR YHJHWDO� DGLFLRQDQGR HP VHJXLGD iJXD GHVWLODGD HP TXDQWLGDGHVXILFLHQWH SDUD SUHHQFKHU ��� GD FDSDFLGDGH GR SLFQ{PHWUR� IHUYHQGR�RGXUDQWH XPD KRUD HP FKDSD� $SyV D IHUYXUD DGLFLRQDU iJXD GHVWLODGD VHP QRHQWDQWR FRPSOHWDU R VHX YROXPH� HVSHUDU HVIULDU H FRPSOHWDU FRP iJXDGHVWLODGD DWp R VHX QtYHO GH UHIHUrQFLD� 3HVDU R FRQMXQWR SLFQ{PHWUR � iJXD �FDUYmR � ODYDU R SLFQ{PHWUR H HQFKr�OR FRP iJXD GHVWLODGD H SHVDU R FRQMXQWRSLFQ{PHWUR���iJXD�GHVWLODGD�

$�GHQVLGDGH�YHUGDGHLUD�IRL�FDOFXODGD�SHOD (TXDomR���

��

(TXDomR �



HP�TXH'9� �'HQVLGDGH�YHUGDGHLUD�GR�FDUYmR�3F� �3HVR�GR�FDUYmR�XWLOL]DGR��HP�J�:� �3HVR�GR�SLFQ{PHWUR���iJXD���FDUYmR��HP�J�:
� �3HVR�GR�SLFQ{PHWUR���iJXD��HP�J�
���������3RURVLGDGH

$ SRURVLGDGH IRL REWLGD LQGLUHWDPHQWH FRQKHFHQGR�VH D GHQVLGDGHDSDUHQWH�H�D�GHQVLGDGH�YHUGDGHLUD�GR�FDUYmR�FRQIRUPH (TXDomR���

HP�TXH3� �3RURVLGDGH�GR�FDUYmR�HP���'9� �'HQVLGDGH�YHUGDGHLUD�HP�.J�P��'$� �'HQVLGDGH�DSDUHQWH�HP�.J�P��
�������$QiOLVH�TXtPLFD�LPHGLDWD

2V SURFHGLPHQWRV XWLOL]DGRV SDUD D DQiOLVH TXtPLFD LPHGLDWD IRUDPEDVHDGDV QDV QRUPDV $670 '�������� H QD $%17 1%5 �������� 1DDSOLFDomR GHVWD ~OWLPD QRUPD IRUDP DGRWDGDV FRPR QRUPDV FRPSOHPHQWDUHV D1%5���������H 1%5���������
��

(TXDomR �

(TXDomR �



���������'HWHUPLQDomR�GR�WHRU�GH�XPLGDGH
2 FDUYmR IRL DPRVWUDGR UHSUHVHQWDQGR R ORWH HP TXHVWmR �$%17 1%5����������VHQGR�UHGX]LGR�j�SHTXHQDV�SDUWtFXODV�2 PDWHULDO SDUWLFXODGR IRL UHFROKLGR H SHQHLUDGR� 8WLOL]RX�VH SDUDFiOFXOR�GD�XPLGDGH�R�PDWHULDO�TXH�SDVVRX�QD�SHQHLUD�GH����PHVK�H�ILFRX�UHWLGRQD SHQHLUD GH �� PHVK� 3HVRX�VH FHUFD ��� J GR FDUYmR DPRVWUDGR� HPEDODQoD GH SUHFLVmR GH ���� J VHQGR FRORFDGR HP XP FDGLQKR GH SRUFHODQDVHFR H WDUDGR� 2 FDGLQKR FRP FDUYmR IRL OHYDGR D HVWXID SUHYLDPHQWH DTXHFLGDD ��� � � R&� SRU XP SHUtRGR GH � KRUDV� VHQGR UHWLUDGR DSyV HVWH SHUtRGR HOHYDGR�DR�GHVVHFDGRU�SDUD�UHVIULDPHQWR��VHQGR�ILQDOPHQWH�SHVDGR�2 WHRU GH XPLGDGH GR FDUYmR YHJHWDO HP EDVH VHFD IRL FDOFXODGR GHDFRUGR�FRP�D (TXDomR����

HP�TXH8� �7HRU�GH�XPLGDGH�HP�EDVH�VHFD��HP���0X� �3HVR�GD�DPRVWUD�DQWHV�GD�VHFDJHP�HP�HVWXID��HP�J�0V� �3HVR�GD�DPRVWUD�DSyV�VHFDJHP�HP�HVWXID��HP�J�2%6� $ GHWHUPLQDomR GR WHRU GH XPLGDGH IRL IHLWD HP GXSOLFDWD HTXDQGR RV UHVXOWDGRV GLIHULDP XP GR RXWUR HP YDORUHV UHODWLYRV PDLV TXH �� DDQiOLVH�HUD�UHSHWLGD�
���������'HWHUPLQDomR�GR�WHRU�GH�PDWpULDV�YROiWHLV

2 PDWHULDO �SDUWLFXODGR H VHFR QD GHWHUPLQDomR GD XPLGDGH� IRL OHYDGRD XPD PXIOD SUHYLDPHQWH DTXHFLGD j ��� � �� R& � 3ULPHLUR FRORFRX�VH RFDGLQKR WDPSDGR FRP R PDWHULDO VREUH D SRUWD GD PXIOD GHL[DQGR�R SRU �PLQXWRV H PHLR� GHSRLV FRORFRX�VH R FDGLQKR QR LQWHULRU GD PXIOD H IHFKRX�VH DSRUWD H GHL[DQGR�R SRU � PLQXWRV� $ DPRVWUD IRL UHWLUDGD H UHVIULDGD HPGHVVHFDGRU�VHQGR�HQWmR�SHVDGD2 WHRU GH PDWpULDV YROiWHLV GR FDUYmR YHJHWDO IRL FDOFXODGR SHOD(TXDomR����
��

(TXDomR ��



09� �7HRU�GH�PDWpULDV�YROiWHLV���HP���0V� �0DVVD�LQLFLDO�GD�DPRVWUD�VHFD�HP�HVWXID��HP�J�0Y� �0DVVD�ILQDO�GD�DPRVWUD��HP�J�2%6 � $ GHWHUPLQDomR GR WHRU GH PDWpULDV YROiWHLV GR FDUYmR IRL IHLWDHP GXSOLFDWD H D DQiOLVH IRL UHSHWLGD TXDQGR RV UHVXOWDGRV GLIHULUDP XP GRRXWUR�HP�YDORUHV�UHODWLYRV�VXSHULRUHV�D����
���������'HWHUPLQDomR�GR�WHRU�GH�FLQ]DV

2 PDWHULDO �SDUWLFXODGR H VHFR QD GHWHUPLQDomR GD XPLGDGH H QDGHWHUPLQDomR GRV YROiWHLV� IRL OHYDGR D XPD PXIOD SUHYLDPHQWH DTXHFLGD j ���
2& � �� R& SRU XP SHUtRGR GH � KRUDV DWp D VXD FRPSOHWD FDOFLQDomR� $DPRVWUD�IRL�UHWLUDGD�H�GHL[DGD�SDUD�HVIULDU�QR�GHVVHFDGRU�VHQGR�HQWmR�SHVDGD�2 WHRU GH�FLQ]DV�GR�FDUYmR�YHJHWDO�IRL�REWLGR�SHOD (TXDomR����

&=� �7HRU�GH�FLQ]DV�QR�FDUYmR��HP���0U� �0DVVD�GR�UHVtGXR��FLQ]DV����HP�J�0V� �0DVVD�GD�DPRVWUD�VHFD�HP�HVWXID��HP�J�2%6� $ GHWHUPLQDomR GR WHRU GH FLQ]DV GR FDUYmR IRL IHLWD HP GXSOLFDWDH RV UHVXOWDGRV TXDQGR GLIHULDP XP GR RXWUR HP YDORUHV UHODWLYRV VXSHULRUHV j�����UHSHWLD�VH�D�DQiOLVH�
���������'HWHUPLQDomR�GR�WHRU�GH�FDUERQR�IL[R

2 WHRU GH FDUERQR IL[R p XPD PHGLGD LQGLUHWD H IRL FDOFXODGR SHOD(TXDomR����
&)� ��������&=���09�

��

(TXDomR ��

(TXDomR ��

(TXDomR ��



HP�TXH&)� �7HRU�GH�FDUERQR�IL[R��HP���&=� �7HRU�GH�FLQ]DV�QR�FDUYmR��HP���09� �7HRU�GH�PDWpULDV YROiWHLV���HP���
�������'HWHUPLQDomR�GR�SRGHU�FDORUtILFR
���������3RGHU�FDORUtILFR�VXSHULRU

$ GHWHUPLQDomR GR SRGHU FDORUtILFR VXSHULRU GD OHQKD IRL REWLGRH[SHULPHQWDOPHQWH DWUDYpV GD ERPED FDORULPpWULFD DGLDEiWLFD� EDVHDGD QRSULQFtSLR GH %HUWKHORW� RQGH D FRPEXVWmR VH SURFHVVD HP DPELHQWH IHFKDGR�QD SUHVHQoD GH R[LJrQLR H VRE SUHVVmR� 1R FDVR� R SRGHU FDORUtILFR pFRPSXWDGR SHODV GLIHUHQoDV GH WHPSHUDWXUD FROHWDGDV DQWHV H DSyV DFRPEXVWmR� 2V SDVVRV XWLOL]DGRV SDUD R FiOFXOR GR SRGHU FDORUtILFR VXSHULRUIRUDP�UHDOL]DGRV�FRQIRUPH�D�QRUPD�$670�'���������2 SRGHU FDORUtILFR QD XPLGDGH GH WUDEDOKR IRL FDOFXODGR SHOD(TXDomR��� �6,/9$��������
3&,� �3&6�±��������[�+� [�8�
HP�TXH�3&,� �3RGHU�FDORUtILFR�GR�FDUYmR�QD�XPLGDGH�GH�WUDEDOKR��HP�.FDO�.J�+�  �7HRU�GH�+LGURJrQLR�HP�.J�+��.J�GH�FRPEXVWtYHO  �������8� �8PLGDGH�GR�FDUYmR��.J�+�2�.J�GH�FDUYmR��3&6� �3RGHU�FDORUtILFR�VXSHULRU�GR�FDUYmR�HP�.FDO�.J�

�����'HWHUPLQDomR�GR�EDODQoR�GH�PDVVD�H�HQHUJLD�GR�VLVWHPD
2 EDODQoR GH PDVVD H HQHUJLD IRL FDOFXODGR FRQVLGHUDQGR D PpGLD GDVGDV�FDUERQL]Do}HV�HIHWXDGDV��SDUD�XPD�WRQHODGD�GH�PDGHLUD�HP�EDVH�~PLGD�2 SRGHU FDORUtILFR QD XPLGDGH GH WUDEDOKR GD PDGHLUD IRL FDOFXODGRSHOD (TXDomR �� H SRGHU FDORUtILFR QD XPLGDGH GH WUDEDOKR GR FDUYmR H GRFRPEXVWtYHO�GD�IRUQDOKD�IRUDP�FDOFXODGRV�SHOD (TXDomR����$V YDULiYHLV QHFHVViULDV �XPLGDGH H SRGHU FDORUtILFR VXSHULRU� SDUD R

��

(TXDomR ��



FiOFXOR GR SRGHU FDORUtILFR QD XPLGDGH GH WUDEDOKR IRUDP REWLGDV GDV PpGLDVGDV�FDUERQL]Do}HV�TXH�VmR�DSUHVHQWDGDV�QD 7DEHOD���
�����&RPSDUDomR�HFRQ{PLFD

&RP REMHWLYR GH VH ID]HU XPD DYDOLDomR HFRQ{PLFD� IRL IHLWR R XVR GHtQGLFHV�HFRQ{PLFRV�
�������7HPSR�GH�UHWRUQR�GR�FDSLWDO�LQYHVWLGR�RX�³SD\�EDFN´��7�

3RU HVWH PpWRGR R SURMHWR TXH UHWRUQDU PDLV UDSLGDPHQWH R FDSLWDOLQYHVWLGR��VHUi�R�PDLV�YLiYHO�HFRQRPLFDPHQWH��5(=(1'(�H�2/,9(,5$��������2�WHPSR�GH�UHWRUQR�7�IRL�GHWHUPLQDGR�SHOD (TXDomR����

HP�TXH7� �7HPSR��HP�PHVHV�RX�DQRV�;R  �&XVWR�LQLFLDO�GR�SURMHWR��HP�5��5� �5HFHLWD�SRU�SHUtRGR�GH�WHPSR��HP�5��
�������5D]mR�UHFHLWD�FXVWR��5�

$ HVFROKD GR SURMHWR p UHDOL]DGD SHOR SURMHWR TXH DSUHVHQWDU PDLRUUD]mR�UHFHLWD�FXVWR��5(=(1'(�H�2/,9(,5$��������$�UD]mR�UHFHLWD�FXVWR�IRL�FDOFXODGD�SHOD (TXDomR����

HP�TXH5� �5D]mR�UHFHLWD�FXVWR�
��

(TXDomR ��

(TXDomR ��



;R  �&XVWR�LQLFLDO�GR�SURMHWR��HP�5��;M  �5HFHLWDV��HP�5��
�������5D]mR�UHFHLWD�PpGLD�FXVWR��5P�

$ YLDELOLGDGH GR SURMHWR HVWi OLJDGD D XPD 5P SRVLWLYD� TXDQWR PDLRU D5P PDLRU�D�YLDELOLGDGH�GR�SURMHWR��5(=(1'(�H�2/,9(,5$��������$�UD]mR�UHFHLWD�PpGLD�FXVWR�IRL�FDOFXODGD�SHOD (TXDomR����

HP�TXH5P  �5D]mR�UHFHLWD�PpGLD�FXVWR�;R  �&XVWR�LQLFLDO�GR�SURMHWR��HP�5��;M  �5HFHLWDV��HP�5��Q� �9LGD�~WLO�GR�SURMHWR��HP�DQRV�
�������9DORU�SUHVHQWH�OtTXLGR��93/�

$ YLDELOLGDGH HFRQ{PLFD GH XP SURMHWR DQDOLVDGR SHOR PpWRGR GR 93/p LQGLFDGD SHOD GLIHUHQoD SRVLWLYD HQWUH UHFHLWDV H FXVWRV� DWXDOL]DGRV FRPGHWHUPLQDGD WD[D GH GHVFRQWR FRQIRUPH (TXDomR �� H (TXDomR ����5(=(1'(�H�2/,9(,5$��������$ FDUDFWHUtVWLFD HVVHQFLDO GR PpWRGR GR 93/ p R GHVFRQWR� SDUD RSUHVHQWH GH WRGRV RV IOX[RV GH FDL[D HVSHUDGRV FRPR UHVXOWDGR GH XPDGHFLVmR�GH�LQYHVWLPHQWR��5(=(1'(�H�2/,9(,5$��������

RX
��

(TXDomR ��

(TXDomR ��



HP�TXH&M� �&XVWRV�QR�ILQDO�GR�SHUtRGR�GH�WHPSR�FRQVLGHUDGR��HP�DQRV�5M  �5HFHLWD�OtTXLGD�QR�ILQDO�GR�DQR��HP�5��&R  �&XVWR�LQLFLDO�GR�LQYHVWLPHQWR��HP�5��L� �7D[D�GH�GHVFRQWR�Q� �'XUDomR�GR�SURMHWR��HP�DQRV�
3DUD IDFLOLWDU R HQWHQGLPHQWR FRPSDUDPRV RV SURMHWRV IRUQR FRQWDLQHUH UDER TXHQWH FRQVLGHUDQGR SURGXomR PHQVDO GH ����� 0'& �SURGXomRPHQVDO GH JUDQGH SDUWH GDV FDUYRDULDV�� GXUDomR GRV SURMHWRV LJXDLV ��� DQRV�H WD[DV GH MXURV YDULDQGR HQWUH �� H ��� �LQWHUYDOR GH MXURV SUDWLFDGR QDPDLRU SDUWH GRV SDtVHV GR PXQGR�� 2 %UDVLO QD SUHVHQWH GDWD DSUHVHQWDYDMXURV�DQXDLV�GH��������

�������7D[D�LQWHUQD�GH�UHWRUQR��7,5�
$ 7,5 p D WD[D PpGLD GH FUHVFLPHQWR GH XP LQYHVWLPHQWR� FRQVWLWXLQGRXPD PHGLGD UHODWLYD TXH UHIOHWH R DXPHQWR QR YDORU GR LQYHVWLPHQWR� DR ORQJRGR WHPSR� WHQGR HP YLVWD RV UHFXUVRV UHTXHULGRV SDUD SURGX]LU R IOX[R GDVUHFHLWDV� �5(=(1'( H 2/,9(,5$� ������ $ 7,5 GHYH VHU PDLRU TXH D WD[D GHMXURV HVWLSXODGD FRPR UHIHUrQFLD� $V HTXDo}HV �� H �� IRUDP XWLOL]DGDV SDUD RFiOFXOR�GD�7,5�
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HP�TXH$M  �UHFHLWD�OtTXLGD�QR�ILQDO�GR�DQR�M��VHQGR�$M  �5M�± &M�5M  UHFHLWD�QR�ILQDO�GR�DQR�M�&M  �&XVWR�QR�ILQDO�GR�DQR�M�Q� �GXUDomR�GR�SURMHWR��HP�DQRV�
&RPR RV SURMHWRV VmR PXWXDPHQWH H[FOXVLYRV XWLOL]DU�VH�i D WD[D GH)LVKHU��7)��FDVR�R�SURMHWR�GH�PHQRU�LQYHVWLPHQWR�DSUHVHQWH�PDLRU�7,5�

HP�TXHDM  �IOX[R�GH�FDL[D�QD�pSRFD�M��DVVRFLDGR�DR�SURMHWR�$�EM  �IOX[R�GH�FDL[D�QD�pSRFD�M��DVVRFLDGR�DR�SURMHWR�%�,E�±�D  �WD[D�GH�MXURV�
�������5D]mR�EHQHItFLR�FXVWR��5�L��

e D UHODomR HQWUH R YDORU SUHVHQWH GRV EHQHItFLRV H R YDORU SUHVHQWHGRV�FXVWRV��SDUD�GDGD�WD[D�GH�GHVFRQWR���5(=(1'(�H�2/,9(,5$��������4XDQWR�PDLRU�HVWH�YDORU��PDLV�YLiYHO�p�R�SURMHWR�

HP�TXH5�L�  �UD]mR�EHQHItFLR�FXVWR�j�WD[D�GH�GHVFRQWR�L�9%�L�  �YDORU�SUHVHQWH�j�WD[D�L�GD�VHTXrQFLD�GH�EHQHItFLRV�9&�L�  �YDORU�SUHVHQWH�j�WD[D�L�GD�VXFHVVmR�GH�FXVWRV�

��
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���5(68/7$'26�(�',6&866®(6

�����$V�FDUERQL]Do}HV�SUHOLPLQDUHV
,QLFLDOPHQWH IRUDP IHLWRV WHVWHV SUHOLPLQDUHV FRP R REMHWLYR GH GHWHFWDUDOJXQV�SUREOHPDV�H�VROXFLRQi�ORV�2V�SUREOHPDV�HQFRQWUDGRV�QRV�WHVWHV�SUHOLPLQDUHV�IRUDP�RV�VHJXLQWHV��� 1mR XQLIRUPLGDGH GD FDUERQL]DomR QR FRQWDLQHU� 9HULILFRX�VH TXH DFDUERQL]DomR HVWDYD RFRUUHQGR GD UHJLmR PDLV SUy[LPD j FkPDUD GHFRPEXVWmR SDUD UHJLmR PDLV GLVWDQWH� (VWH SUREOHPD RFDVLRQRXUHGXomR GR UHQGLPHQWR HP FDUYmR H DXPHQWR GD TXDQWLGDGH GH WLoRDR�ILQDO�GD�FDUERQL]DomR��� 3URGXomR GH WLoRV QR SDUWH LQIHULRU GR FRQWDLQHU� HP UHJL}HV RQGH DHQWUDGD GH R[LJrQLR HUD SHTXHQD� SULQFLSDOPHQWH HQWUH D FKDPLQp H RIXQGR�GR�FRQWDLQHU��� %DL[D YD]mR GR YHQWLODGRU FHQWUtIXJR� ,QLFLDOPHQWH IRL XWLOL]DGR XPYHQWLODGRU FHQWUtIXJR GH �� P��PLQ� $ YD]mR Pi[LPD GR YHQWLODGRU VHPRVWURX�LQVXILFLHQWH�QR�IXQFLRQDPHQWR�GR�FRQMXQWR�IRUQR�IRUQDOKD��� ,QIODPDomR GR JiV GH FDUERQL]DomR QD VDtGD GD FKDPLQp�SULQFLSDOPHQWH QD IDVH ILQDO GD FDUERQL]DomR� $ LQIODPDomR GR JiVSRGHULD PDVFDUDU D WHPSHUDWXUD UHDO GR JiV GH FDUERQL]DomR� REMHWRHVWXGDGR�QHVWH�WUDEDOKR�

��



$V�VROXo}HV�SDUD�HVWHV�SUREOHPDV�IRUDP��� 0RGLILFDomR QD FkPDUD GH FRPEXVWmR REMHWLYDQGR PHOKRU GLVWULEXLomRGD�HQHUJLD�QR�IRUQR�FRQWDLQHU��� $XPHQWR QR FRQVXPR GH FRPEXVWtYHO QD FkPDUD GH FRPEXVWmR QRLQtFLR�GR�SURFHVVR��� 5HEDL[DPHQWR GD FKDPLQp GH VDtGD QR IRUQR GH DOYHQDULD GH IRUPDU DGHVREVWUXLU D HQWUDGD GH R[LJrQLR QD UHJLmR RQGH R IOX[R GH DU HUDGLILFXOWDGR��� 7URFD�GR�YHQWLODGRU�FHQWUtIXJR�GH����P��PLQ�SRU�XP�GH����P��PLQ��� $XPHQWR GD DOWXUD GD FKDPLQp GH � FP SDUD �� FP GHQWUR GRFRQWDLQHU LPSHGLQGR TXH DV iUHDV GH FRPEXVWmR ORFDOL]DGDV QRIXQGR GR FRQWDLQHU LQIODPDVVHP R JiV GD FDUERQL]DomR DQWHV TXH RPHVPR FKHJDVVH j FkPDUD GH FRPEXVWmR GD IRUQDOKD� SDUD RFRUUHU DTXHLPD�
�����(YROXomR�GD�WHPSHUDWXUD

&RQIRUPH PRVWUD D )LJXUD ��� GXUDQWH D FDUERQL]DomR IRUDPREVHUYDGRV���IDVHV�GLVWLQWDV�3ULPHLUD IDVH ������������ KRUDV� � (VWD IDVH IRL PDUFDGD SHORDTXHFLPHQWR GD FDUJD GH OHQKD FRQWLGD QR FRQWDLQHU SHOD TXHLPD GHFRPEXVWtYHO QD FkPDUD GH FRPEXVWmR GR IRUQR� 2V WUrV WHUPRSDUHV FRORFDGRVGHQWUR GR FRQWDLQHU LQGLFDUDP XPD WD[D GH DTXHFLPHQWR PXLWR SDUHFLGD�DSUHVHQWDQGR WRGRV WHPSHUDWXUDV PXLWR SUy[LPDV� )RL REVHUYDGR TXH DWHPSHUDWXUD REWLGD QD FKDPLQp GR IRUQR IRL VXSHULRU D GRV GHPDLV WHUPRSDUHV�HVWH IDWR p H[SOLFDGR SHOR IDWR GH SDUWH GD HQHUJLD GD TXHLPD GR FRPEXVWtYHOHVWDYD�VHQGR�SHUGLGD�SHOD�H[DXVWmR�IRUoDGD�GRV�JDVHV�6HJXQGD IDVH ������������ KRUDV� � 1HVWD IDVH IRL IRUPDGR XPJUDGLHQWH GH WHPSHUDWXUD TXH ILFRX HYLGHQWH DWp D VpWLPD KRUD� $ SDUWLU GDRLWDYD KRUD HVWH JUDGLHQWH GHVDSDUHFHX� DV WHPSHUDWXUDV QRV WHUPRSDUHV GRIRUQR�H�FKDPLQp�SUDWLFDPHQWH�VH�LJXDODUDP�7HUFHLUD IDVH ������������ KRUDV� � 1HVWD HWDSD RFRUUHX D LQYHUVmR GRJUDGLHQWH GH WHPSHUDWXUD LQGLFDQGR TXH D IUHQWH GH FDUERQL]DomR KDYLDFKHJDGR j SRVLomR PDLV EDL[D GR FRQWDLQHU GHWHUPLQDQGR R ILP GR SURFHVVR GH
��



FDUERQL]DomR�4XDUWD IDVH �D SDUWLU GH ����� KRUDV� � 1HVWD IDVH RFRUUHX D FRQWUDomRGR FDUYmR FRP VXD VXEVHTXHQWH TXHLPD� R TXH UHVXOWD HP UHGXomR QRUHQGLPHQWR� +RXYH XPD OHYH UHGXomR GD WHPSHUDWXUD PpGLD GR OHLWR GHFDUERQL]DomR FRP XPD SHTXHQD WHQGrQFLD D DXPHQWR GDV PHVPD DWpWHPSHUDWXUDV SUy[LPDV j WHPSHUDWXUD GH FRPEXVWmR ��������� 2&� FDVR RSURFHVVR�FRQWLQXDVVH�

�������&RUUHODomR�HQWUH�RV�WHUPRSDUHV
2 REMHWLYR GH VH ID]HU XPD FRUUHODomR FRP RV WHUPRSDUHV p GH D SDUWLUGH�XP�~QLFR�WHUPRSDU�PRQLWRUDUPRV�H�FRQWURODUPRV�D�FDUERQL]DomR�2 WHUPRSDU � IRL HVFROKLGR SDUD VHU R R WHUPRSDU GH PRQLWRUDPHQWR HFRQWUROH SRU VHU R GH PDLV IiFLO LQVWDODomR QR IRUQR H SRU UHSUHVHQWDU EHP DWHPSHUDWXUD GH WpUPLQR GD FDUERQL]DomR� 2V FRHILFLHQWHV GH FRUUHODomR HQWUH RWHUPRSDU����FKDPLQp��H�RV�GHPDLV�WHUPRSDUHV�p�PRVWUDGR�QD�7DEHOD ��2EVHUYRX�VH TXH R WHUPRSDU � p R TXH LQGLFD FRP PDLRU SUHFLVmR RPRPHQWR GH WpUPLQR GD FDUERQL]DomR SRLV LQGLFD TXH D IUHQWH GH FDUERQL]DomRFKHJRX QD SDUWH LQIHULRU GR FRQWDLQHU �)LJXUD ���� &RPR R WHUPRSDU �

��

)LJXUD �� ��&RPSRUWDPHQWR�GD�WHPSHUDWXUD�QRV�GLIHUHQWHV�WHUPRSDUHV�DRORQJR�GR�WHPSR



DSUHVHQWRX XPD DOWD FRUUHODomR FRP R WHUPRSDU �� H SRU VHU GH IiFLO FRORFDomRQR�IRUQR�MXVWLILFD�VH�D�VXD�HVFROKD�6H D WHPSHUDWXUD QR WHUPRSDU � HVWLYHU HP ��� 2& REWHUHPRV DWUDYpVGD HTXDomR GD 7DEHOD � SDUD R WHUPRSDU � XPD WHPSHUDWXUD DSUR[LPDGD GH��� 2&� TXH SRGH YLU D VHU GHILQLGD FRPR D WHPSHUDWXUD ILQDO GH WUDEDOKR�3RUpP HVWD WHPSHUDWXUD EHP FRPR R WHPSR GH UHDomR j HVWD WHPSHUDWXUDGHSHQGH GH RXWUDV YDULiYHLV FRPR WHRU GH XPLGDGH � GHQVLGDGH H GLkPHWUR GDOHQKD� TXH SUHFLVDP VHU PHOKRU HVWXGDGDV� D ILP GH RWLPL]DU R UHQGLPHQWR QRSURFHVVR�

��

7DEHOD � ��&RUUHODomR�HQWUH�R�WHUPRSDU���H�GHPDLV�WHUPRSDUHV�(VSHFLILFDomR 7HUPRSDU�� 7HUPRSDU�� 7HUPRSDU�� 0pGLD&RHILFLHQWH�GH&RUUHODomR ������ ������ ������ ������
'HVYLR�3DGUmR ������� ������� ������� �������
(TXDomR <� �D���E[D� �������E� �������
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�����3HUILO�WpUPLFR�GR�IRUQR�GXUDQWH�D�FDUERQL]DomR

$ )LJXUD �� UHSUHVHQWD R FRPSRUWDPHQWR GD FDUERQL]DomR DR ORQJR GRWHPSR�H�SRVLomR�QR�IRUQR�
��

�D��WHPSR� ������
 �E��WHPSR� ������
 �F��WHPSR� ������
 �G��WHPSR� ������


�H��WHPSR� �������
 �I��WHPSR ������
 �J��WHPSR� ������
 �K��WHPSR� ������

�L��WHPSR� ������
 �M��WHPSR� ������
 �N��WHPSR� ������
 (VFDOD�WpUPLFD
)LJXUD �� ��5HSUHVHQWDomR�JUiILFD�GR�FRPSRUWDPHQWR�GD�WHPSHUDWXUD�GHQWURGR�FRQWDLQHU�DR�ORQJR�GR�WHPSR�



1R WHPSR ]HUR �)LJXUD ��D� R IRUQR VH HQFRQWUDYD HP WHPSHUDWXUDDPELHQWH�1DV GXDV SULPHLUDV KRUDV �)LJXUD ��E H )LJXUD ��F�� R FRQWDLQHU VRIULDDTXHFLPHQWR SURYHQLHQWH GD TXHLPD GH FRPEXVWtYHO QD FkPDUD GH FRPEXVWmR�$ SDUWLU GD VHJXQGD KRUD R VLVWHPD HQWUDYD HP UHJLPH H[RWpUPLFR� QmR VHQGRPDLV QHFHVViULR D LQWURGXomR GH FDORU H R[LJrQLR HP H[FHVVR� HP TXH IRLIRUPDGR XP JUDGLHQWH GH WHPSHUDWXUD HP TXH WtQKDPRV WHPSHUDWXUDV PDLVHOHYDGDV QD SDUWH VXSHULRU GR FRQWDLQHU H WHPSHUDWXUDV PDLV EDL[DV QD VXDSDUWH�LQIHULRU���)LJXUD ��G��$ PHGLGD TXH D FDUERQL]DomR RFRUULD� RV JDVHV TXHQWHV VXELDP H DIXPDoD GHVFLD VHQGR VXFFLRQDGD SHOD FKDPLQp� )RUPDYD�VH HQWmR XPD IUHQWHGH FDUERQL]DomR QD SDUWH VXSHULRU GR FRQWDLQHU FRP WHPSHUDWXUD SUy[LPD GRV��� 2&��)LJXUD ��G��'D TXDUWD DWp D VpWLPD KRUD �)LJXUDV ��H j ��K� D IUHQWH GHFDUERQL]DomR�GHVFLD��SULPHLUR�VHFDQGR�D�OHQKD�H�GHSRLV�SLUROLVDQGR�D�1D RLWDYD H QRQD KRUD �)LJXUDV ��L H ��M� R FRQWDLQHU DSUHVHQWDYD HPWRGDV DV VXDV SRVLo}HV WHPSHUDWXUDV SUy[LPDV DRV ��� 2&� QmR VHHYLGHQFLDQGR�JUDGLHQWHV�GH�WHPSHUDWXUD�1D GpFLPD KRUD �)LJXUD ��N� RFRUULD XPD LQYHUVmR GR JUDGLHQWH GHWHPSHUDWXUD� $ SDUWH LQIHULRU GR FRQWDLQHU DSUHVHQWDYD WHPSHUDWXUD PDLVHOHYDGD TXH D VXD SDUWH VXSHULRU LQGLFDQGR D SUR[LPLGDGH GR ILP GDFDUERQL]DomR� (QWUHWDQWR� R ILP GD FDUERQL]DomR GHSHQGLD GH RXWUDV YDULiYHLV�SULQFLSDOPHQWH YDULiYHLV GD PDWpULD SULPD� PDGHLUD� &DUERQL]Do}HV HP TXH DOHQKD SRVVXtD PDLRU GHQVLGDGH� XPLGDGH RX GLkPHWUR QHFHVVLWDYDP GH XPPDLRU�WHPSR�GH�H[SRVLomR�j�WHPSHUDWXUD�ILQDO�GH�FDUERQL]DomR��������� 2&��
�����$MXVWH�GH�HTXDomR��HYROXomR�GD�WHPSHUDWXUD�PpGLD

2 PRGHOR TXH PHOKRU UHSUHVHQWRX DV FDUERQL]Do}HV HIHWXDGDV IRL RPRGHOR�VLJPRLGDO�DSUHVHQWDGR�QD (TXDomR��� �

��

(TXDomR ��



VHQGR�\� 7HPSHUDWXUD�HP�JUDXV�FHOVLXV�[� 7HPSR�HP�KRUDV�D��E��F��G� FRHILFLHQWHV�7DO�PRGHOR�IRL�HVFROKLGR�SRLV�
v $SUHVHQWRX XP ERP FRHILFLHQWH GH FRUUHODomR GD WHPSHUDWXUD GHFDUERQL]DomR�DR�ORQJR�GR�SURFHVVR��WHPSR��
v 5HVXOWRX�HP�HUUR�SDGUmR�SHTXHQR�
v 2 PRGHOR QmR SHUPLWLX YDORUHV QR HL[R [ QHJDWLYRV� �R TXH FRLQFLGHFRP�FRP�YDORU�VHPSUH�SRVLWLYR�GR�WHPSR��
v $ WHPSHUDWXUD WHQGH D VHU FUHVFHQWH FRP R WHPSR DWp WHPSHUDWXUDVSUy[LPDV�D�GD�FRPEXVWmR�2XWURV�PRGHORV�IRUDP�WHVWDGRV�H�DQDOLVDGRV�H�REVHUYRX�VH�TXH�
v 0RGHORV OLQHDUHV FRPR D � E[ QmR UHSUHVHQWDYDP R FRPSRUWDPHQWRUHDO�GD�FDUERQL]DomR�
v 0RGHORV H DVVRFLDo}HV H[SRQHQFLDLV WLSR \  D�H[SE[�RX \  D���H[S�E[� SRVVXtDP FRPR SRQWR GH SDUWLGD D LQWHUVHomR GRV HL[RV [ H \� RTXH Vy VHULD YHUGDGH VH WRGD D FDUERQL]DomR LQLFLDVVH FRP DWHPSHUDWXUD�j�]HUR�JUDXV�FHOVLXV�
v 0RGHORV TXDGUiWLFRV FRPR \  D � E[ � F[� DSUHVHQWDYDP XP ERPDMXVWH� SRUpP SHUPLWLDP YDORUHV QHJDWLYRV QR HL[R GRV [ �WHPSR� RTXH QmR HUD SRVVtYHO H UHVXOWDYDP HP YDORUHV GH \ QHJDWLYRV TXDQGRDXPHQWiYDPRV �GREUiYDPRV SRU H[HPSOR� R WHPSR PpGLR GHFDUERQL]DomR�
v 2XWURV PRGHORV VLJPRLGDLV FRPR \  D����EH[S�F[� WDPEpPDSUHVHQWDUDP ERP DMXVWH� HQWUHWDQWR R PRGHOR XWLOL]DGR DSUHVHQWRXPDLRU�FRHILFLHQWH�GH�FRUUHODomR�H�PHQRU�HUUR�SDGUmR�

��



&RHILFLHQWHVD� �����E� ����F� ������G� ������
(UUR�SDGUmR�������&RHILFLHQWH�GH�FRUUHODomR��������
8P FDUERQL]DGRU SRGH� D SDUWLU GHVWD HTXDomR� FRQVLGHUDQGR DVFRQGLo}HV GR H[SHULPHQWR �OHQKD GH HXFDOLSWR FRP �� � ± � �� GHQVLGDGHEiVLFD GH ���� J�FP� ± ���� J�FP�� FRPSULPHQWR PpGLR GD OHQKD GH ��� P HGLkPHWUR PpGLR GH ����� FP ± ���� FP�� DFRPSDQKDU D HYROXomR GD

��

)LJXUD �� ��(YROXomR�GD�PpGLD�SRQGHUDGD�GRV���WHUPRSDUHV�DR�ORQJR�GRWHPSR

HTXDomR ��



WHPSHUDWXUD DR ORQJR GR WHPSR� 6H� SRU H[HPSOR� QR WHPSR GH � KRUDV H ��PLQXWRV� D WHPSHUDWXUD PpGLD GH FDUERQL]DomR IRU GLIHUHQWH GR LQWHUYDOR REWLGRSHOD HTXDomR �� ���� 2& ± �� 2&�� p XP LQGtFLR GH TXH D FDUERQL]DomR IRLDOWHUDGD� VHQGR QHFHVViULR YHULILFDU D FDXVD GHVWD DOWHUDomR �PDWpULD�SULPD�HTXLSDPHQWR RX SURFHVVR� H VH HVVD DOWHUDomR SUHMXGLFD R SURGXWR ILQDO�FDUYmR�� &DVR D UHVSRVWD VHMD DILUPDWLYD� R FDUERQL]DGRU GHYH WRPDU DVSURYLGrQFLDV�SDUD�FRUULJLU�RX�SHOR�PHQRV�DPHQL]DU�D�FDXVD�GR�SUREOHPD�

��



�����5HVXOWDGRV�PpGLRV

$OJXPDV�FRQVLGHUDo}HV�SRGHP�VHU�REWLGDV�GD�7DEHOD ��
��

7DEHOD � ±�9DULiYHLV�PpGLDV�REWLGDV�GH�WRGDV�DV�FDUERQL]Do}HV�FRP�UHVSHFWLYRGHVYLR�SDGUmR9DULiYHLV�GD�PDGHLUD(VSpFLH (XFDO\SWXV�VS�8PLGDGH���� ����� ± ����'HQVLGDGH�EiVLFD��J�FP�� ���� ± ����'LkPHWUR�PpGLR��FP� ����� ± ����&RPSULPHQWR�PpGLR��P� ���� ± ����3RGHU�FDORUtILFR�VXSHULRU��.FDO�.J� �������� ± �����9DULiYHLV�GD�FDUERQL]DomR7HPSR�WRWDO�GH�FDUERQL]DomR��K� ���� ± ����7HPSHUDWXUD�PpGLD�ILQDO��R&� ������ ± �����7D[D�PpGLD�GH�DTXHFLPHQWR��R&�K� ����� ± ����9DULiYHLV�GR�FDUYmR8PLGDGH���� ���� ± ����&DUERQR�IL[R���� ����� ± ����0DWpULDV�YROiWHLV���� ����� ± ����&LQ]DV���� ���� ± ����3RGHU�FDORUtILFR�VXSHULRU��.FDO�.J� �������� ± ������'HQVLGDGH�GR�JUDQHO��NJ�P�� ������ ± ����'HQVLGDGH�DSDUHQWH��NJ�P�� ����� ± ����'HQVLGDGH�YHUGDGHLUD��NJ�P�� ����� ± ����3RURVLGDGH���� ����� ± ����2XWUDV�YDULiYHLV5HQGLPHQWR�HP�EDVH�VHFD���� ����� ± ����3RUFHQWDJHP�GH�WLoR�HP�UHODomR�D�FDUJD�GHPDGHLUD���� ����� ± ����
&RQVXPR�OHQKD�QD�FkPDUD�GH�FRPEXVWmR��.J� ����� ± ����7HPSR�GH�IXQFLRQDPHQWR�GD�FkPDUD�GHFRPEXVWmR��K� ���� ± ����



�� 2 UHQGLPHQWR HP EDVH VHFD IRL GH ������ LQGLFDQGR TXH R VLVWHPDGH SURGXomR GH FDUYmR YHJHWDO FRP IRUQR FRQWDLQHU p XP VLVWHPDHILFLHQWH� TXH DSUHVHQWD XP UHQGLPHQWR DFHLWiYHO� 5HQGLPHQWRVPDLRUHV SRGHUmR VHU HQFRQWUDGRV VH XWLOL]DUPRV PDGHLUDV FRP PHQRUWHRU�GH�XPLGDGH��� 2 YDORU HQFRQWUDGR GH ���� � GH WLoRV IRL XP YDORU HOHYDGR� ,VWRSURYDYHOPHQWH IRL SURYRFDGR SHOR HIHLWR ³SDUHGH´ TXH RFRUUHX HPDOJXPDV FDUERQL]Do}HV� 0DGHLUDV TXH VH HQFRQWUDYDP HP FRQWDWRFRP D FKDSD PHWiOLFD VRIULDP FDUERQL]DomR SDUFLDO� DV IDFHV YROWDGDVSDUD D FKDSD PHWiOLFD IRUDP VHPL�FDUERQL]DGDV� (VWH HIHLWR IRL PDLVDFHQWXDGR SULQFLSDOPHQWH QD IDFH GR FRQWDLQHU YROWDGD SDUD D SRUWDGR IRUQR� LQGLFDQGR TXH D SRUWD SRVVXtD XP PHQRU LVRODPHQWR WpUPLFRTXH�DV�SDUHGHV�GH�DOYHQDULD�GR�IRUQR��� (P PpGLD� SRU FDUERQL]DomR� FHUFD GH ����� GR SHVR �~PLGR� WRWDOGH OHQKD IRL FRQVXPLGR QD FkPDUD GH FRPEXVWmR� 9DORU SUy[LPR DRV�� FRQVXPLGRV QRV VLVWHPDV WUDGLFLRQDLV GH FDUERQL]DomR FRQIRUPH)(55(,5$ ������� (VWD PDGHLUD IRL FRQVLGHUDGD QR FiOFXOR GRUHQGLPHQWR HP EDVH VHFD GR FDUYmR� 6H XWLOL]DUPRV RXWURVFRPEXVWtYHLV SDUD TXHLPDUPRV QD FkPDUD GH FRPEXVWmR �UHVtGXRV�FDVFDV� WLoR� HWF�� H GHVFRQVLGHUDUPRV HVWH SHVR QD FRQYHUVmR HPFDUYmR REWHUHPRV PDLRUHV UHQGLPHQWRV HP EDVH VHFD� 3DUD RV WHVWHVDSOLFDGRV QHVWH HVWXGR R UHQGLPHQWR HP EDVH VHFD GHVFRQVLGHUDQGRR FRQVXPR QD FkPDUD GH FRPEXVWmR IRL GH ������� XP DXPHQWR GH������HP�UHODomR�DR�YDORU�DSUHVHQWDGR�QD�WDEHOD ����� 2 WHPSR PpGLR GH FDUERQL]DomR IRL GH DSUR[LPDGDPHQWH QRYH KRUDVH YLQWH FLQFR PLQXWRV� WHPSRV PHQRUHV VHUmR REWLGRV VH XWLOL]DUPRVOHQKD FRP WHRU GH XPLGDGH LQIHULRU D ���� (P PpGLD� HUD QHFHVViULRHYDSRUDU������.J�GH�iJXD�SRU�.J�GH�OHQKD��� 2 HOHYDGR WHRU GH XPLGDGH DOpP HVWHQGHU R WHPSR GH FDUERQL]DomR�UHGX] R UHQGLPHQWR JUDYLPpWULFR DR FRQVXPLU SDUWH GD FDUJD GD OHQKDSDUD HYDSRUDU D iJXD �9$/(17( ������� R TXH UHGX] R UHQGLPHQWRHP EDVH VHFD� /RJR HVSHUD�VH PDLRUHV UHQGLPHQWRV DR VH XWLOL]DUPDGHLUD FRP WHRUHV GH XPLGDGH LQIHULRUHV DR GR H[SHULPHQWR�
��



)(55(,5$ ������ REWHYH ��� GH UHQGLPHQWR XWLOL]DQGR OHQKD FRP�����QD�SULPHLUD�UHWRUWD�WLSR�FRQWDLQHU�GHVHQYROYLGD��� $ WHPSHUDWXUD PpGLD ILQDO GH ��� 2& FRLQFLGLX FRP HVWXGRVUHDOL]DGRV SRU 2/,9(,5$ HW� DO� �����E� TXH LQGLFDYDP TXH RVPDLRUHV UHQGLPHQWRV HP FDUYmR VH HQFRQWUDP QD IDL[D GRV �������
2&� $ WD[D GH DTXHFLPHQWR ILFRX SUy[LPR GRV �� 2&�K� WD[DV GHDTXHFLPHQWR�REWLGDV�HP�UHWRUWDV�GH�ODERUDWyULR��� 2 WHRU PpGLR GH FDUERQR IL[R ILFRX HP ������� VXSHULRU DRV ������REWLGRV GR FDUYmR �WHVWHPXQKD� SURGX]LGR HP IRUQRV GH DOYHQDULDXWLOL]DQGR�D�PHVPD�OHQKD��� 2 WHRU GH FLQ]DV IRL LQIHULRU D �� �HQTXDQWR TXH R FDUYmR XWLOL]DGRFRPR WHVWHPXQKD DSUHVHQWRX ������ (VWD YDULDomR SRGH VHUH[SOLFDGD SHOR IDWR GH R IRUQR FRQWDLQHU QmR LQFRUSRUDU GXUDQWH DFDUJD GH OHQKD� FDUERQL]DomR H GHVFDUJD GR FDUYmR PDWHULDLVHVWUDQKRV FRPR SHGUDV� WHUUD H RXWURV HOHPHQWRV� 2 EDL[R WHRU GHFLQ]DV p XP LPSRUWDQWH UHIHUHQFLDO SDUD TXDQGR VH XWLOL]D R FDUYmRSDUD SURGXomR GH OLJDV PHWiOLFDV� (OHPHQWRV FRPR IyVIRUR H HQ[RIUHSUHMXGLFDP D IRUPDomR GH OLJDV PHWiOLFDV H HVWmR SUHVHQWHV HPJUDQGHV TXDQWLGDGHV QDV FLQ]DV GR FDUYmR �&$502� ����� &277$��������� $ SRURVLGDGH PpGLD GR FDUYmR IRL GH ����� �� 8P YDORU HOHYDGRTXDQGR FRPSDUDGR FRP R FDUYmR XWLOL]DGR FRPR WHVWHPXQKD TXHREWHYH XPD SRURVLGDGH GH ���� (VWXGRV UHDOL]DGRV SRU 0(1'(6 HW�DO� ������� LQGLFDP TXH FDUERQL]Do}HV UiSLGDV �WD[D GH DTXHFLPHQWRHOHYDGD��UHGX]HP�D�GHQVLGDGH�DSDUHQWH��&RPR�D�GHQVLGDGH�DSDUHQWHp XPD GDV YDULiYHLV QR FiOFXOR GD SRURVLGDGH� R YDORU HOHYDGR pFLHQWLILFDPHQWH SUHYLVWR� 6,/9$ ������ HQFRQWURX UHVXOWDGRV HP WRUQRGH ��� GH SRURVLGDGH QR SULPHLUR IRUQR FRQWDLQHU GHVHQYROYLGR�SRUpP QRV VHXV HVWXGRV QmR VH ID]LD XVR GD FLUFXODomR IRUoDGD GRVJDVHV� D SURGXomR PpGLD IRL GH � .J�K GH FDUYmR XWLOL]DQGR OHQKDFRP ��� GH XPLGDGH PpGLD� HQTXDQWR TXH D SURGXomR PpGLD GRIRUQR FRQWDLQHU DYDOLDGR QHVWH HVWXGR IRL ����� .J�K GH FDUYmR �OHQKDFRP�XPLGDGH�PpGLD�GH������

��
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)LJXUD �� ±�&DUYmR�REWLGR�QR�IRUQR�FRQWDLQHU�QR�PRGHOR�H[SHULPHQWDO�WHVWDGR



�����0DWUL]�GH�FRUUHODomR7DEHOD � ��0DWUL]�GH�FRUUHODomR�GDV�YDULiYHLV�HVWXGDGDV� α  �������&RUUHODomR�PDLRU�RX�LJXDO�D����
80 '0 '$ '9 3 8& 09 &= &) 7& 7$ 7) && 7LFR 5%6����80 ���� ����'0 ���� ���� ��������� ����� ����� ��������� ����� ����� ���� ����'$ ���� ���� ���� ����� ����� ����'9 ���� ���� ����� ���� ����� ����� ����3 ����� ����� ����� ���� ���� ����� ���� ����8& ���� ����� ����� ����� ���� ����� ���� ���� ����09 ����� ����� ����� ���� ���� ����� ����� ����� ���� ����&= ����� ���� ����� ���� ����� ���� ����� ����� ����� ���� ����&) ���� ���� ���� ����� ����� ���� ���� ���� ����� �� ����� �������� ���� ���� ����� ����� ����� ���� ���� ����� ����� ����� ���� �������� ���� ���� ���� ����� ���� ���� ����� ����� ����� ���� ���� ���� ����7& ���� ���� ���� ����� ����� ���� ���� ����� ����� ���� ���� ���� ���� ���� ����7$ ���� ����� ����� ���� ���� ����� ����� ���� ���� ����� ����� ���� ���� ����� ����� ����7) ���� ���� ���� ����� ����� ���� ���� ���� ���� ����� ����� ���� ���� ���� ���� ���� ����&& ����� ����� ���� ���� ���� ����� ���� ���� ���� ���� ����� ����� ����� ����� ����� ���� ����� �������� ����� ����� ���� ���� ����� ���� ���� ���� ����� ����� ���� ���� ����� ����� ���� ����� ���� ����7LFR ���� ���� ����� ����� ����� ���� ����� ����� ����� ����� ����� ���� ���� ���� ����� ���� ���� ����� ����� ����5%6 ����� ����� ����� ���� ���� ����� ����� ����� ����� ����� ���� ���� ����� ���� ���� ���� ����� ����� ����� ���� ����
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HP�TXH�'L0� �'LkPHWUR�GD�PDGHLUD80� �8PLGDGH�GD�PDGHLUD'0� �'HQVLGDGH�EiVLFD�GD�PDGHLUD3&6P� �3RGHU�FDORUtILFR�VXSHULRU�GD�PDGHLUD3&,P� �3RGHU�FDORUtILFR�QD�XPLGDGH�GH�WUDEDOKR'$� �'HQVLGDGH�DSDUHQWH�GR�FDUYmR'9� �'HQVLGDGH�YHUGDGHLUD�GR�FDUYmR3� �3RURVLGDGH�GR�FDUYmR8&� �8PLGDGH�GR�FDUYmR09� �0DWpULDV�YROiWHLV�GR�FDUYmR&=� �7HRU�GH�FLQ]DV�GR�FDUYmR&)� �7HRU�GH�FDUERQR�IL[R�GR�FDUYmR3&6F� �3RGHU�FDORUtILFR�VXSHULRU�GR�FDUYmR3&6L� �3RGHU�FDORUtILFR�QD�XPLGDGH�GH�WUDEDOKR�GR�FDUYmR7&� �7HPSR�GH�FDUERQL]DomR7$� �7D[D�GH�DTXHFLPHQWR7)� �7HPSHUDWXUD�ILQDO�PpGLD&&� �&RQVXPR�GH�FRPEXVWtYHO�QD�FkPDUD�GH�FRPEXVWmR7FDP� �7HPSR�GH�IXQFLRQDPHQWR�QD�FkPDUD�GH�FRPEXVWmR7LoR� ���WLoR5%6� �5HQGLPHQWR�HP�EDVH�VHFD2 QtYHO GH VLJQLILFkQFLD IRL GH ��� H IRUDP FRQVLGHUDGDV FRUUHODo}HVLJXDLV�RX�VXSHULRUHV�D�����&RQIRUPH 7DEHOD � DOJXPDV FRUUHODo}HV IRUDP VLJQLILFDWLYDV� $VSULQFLSDLV�FRQFOXV}HV�VmR��� &RUUHODomR SRVLWLYD HQWUH GLkPHWUR GD PDGHLUD H WHRU GH FDUERQR IL[RGR FDUYmR� e SURYiYHO TXH DV SHoDV GH PHQRU GLkPHWUR IRVVHP GHPDGHLUD MXYHQLO R TXH UHVXOWD HP XP PHQRU WHRU GH OLJQLQD HFRQVHTXHQWHPHQWH�PHQRU�WHRU�GH�FDUERQR�IL[R��� $ XPLGDGH GD PDGHLUD SDUHFH LQWHUIHULU QR UHQGLPHQWR HP EDVH VHFDGR FDUYmR� SRVVXLQGR XPD FRUUHODomR QHJDWLYD FRP R PHVPR� (VWDPHVPD FRUUHODomR p HYLGHQFLDGD HQWUH WHPSR GH FDUERQL]DomR H
��



UHQGLPHQWR HP EDVH VHFD� ORJR XP PDLRU WHPSR GH FDUERQL]DomR pIXQomR GD XPLGDGH GD OHQKD� $ PDGHLUD DR SRVVXLU PDLRU TXDQWLGDGHGH iJXD IDUi FRP TXH D IDVH GH VHFDJHP VH SURORQJXH DXPHQWDQGRR WHPSR GH FDUERQL]DomR� UHGX]LQGR D WD[D GH DTXHFLPHQWR HUHGX]LQGR�R�UHQGLPHQWR�HP�EDVH�VHFD��� 3DUHFH H[LVWLU XPD FRUUHODomR QHJDWLYD HQWUH SRURVLGDGH� GHQVLGDGHYHUGDGHLUD H GHQVLGDGH DSDUHQWH GR FDUYmR FRP WHPSHUDWXUD ILQDO GHFDUERQL]DomR� (VWXGRV UHDOL]DGRV SRU 0(1'(6 HW� DO� ������FRQFRUGDP FRP GHQVLGDGH DSDUHQWH H YHUGDGHLUD� PDV GLVFRUGDPTXDQWR D SRURVLGDGH� (QWUHWDQWR HVWHV UHVXOWDGRV VmR SDUD WD[DV GHDTXHFLPHQWR OHQWD� &RPR R SURFHVVR QR IRUQR FRQWDLQHU SRVVXL WD[DVGH DTXHFLPHQWR EDVWDQWH HOHYDGDV� D GHQVLGDGH DSDUHQWH GR FDUYmRp�EDVWDQWH�DIHWDGD�R�TXH�DOWHUD�RV�UHVXOWDGRV�GH�SRURVLGDGH��� $ SRUFHQWDJHP GH WLoR IRL DIHWDGD SHOR GLkPHWUR GD PDGHLUD� 1RVWHVWHV DSOLFDGRV H[LVWLX XPD FRUUHODomR SRVLWLYD HQWUH GLkPHWUR HSRUFHQWDJHP GH WLoR� 3URYDYHOPHQWH HVWH IDWR HVWD UHODFLRQDGR FRP DPDLRU UHODomR FHUQH�DOEXUQR GDV PDGHLUDV GH PDLRU GLkPHWUR� H SHODQmR IRUPDomR GD FDPDGD GH FDUYmR PDLV DR FHQWUR GDV SHoDV�2/,9(5$�HW��DO������D��
�����$�IRUQDOKD�FHOXODU

$ IRUQDOKD WHYH D IXQomR GH HOLPLQDU D SROXLomR� $ FKDPLQp GH VDtGD GRIRUQR FRQWDLQHU IRL FRQHFWDGD j FkPDUD GH FRPEXVWmR GD IRUQDOKD� $ IXPDoDH[DXULGD�SDVVDYD�SHOD�FkPDUD�GH�FRPEXVWmR�GD�IRUQDOKD�RQGH�HUD�TXHLPDGD�$ )LJXUD �� LQGLFDYD D HYROXomR GD WHPSHUDWXUD DR ORQJR GR WHPSR HPWUrV�GLIHUHQWHV�SRQWRV�GD�IRUQDOKD�1R WHUPRSDU � �DQWHV GD FpOXOD GH TXHLPD� WtQKDPRV D HYROXomR GDWHPSHUDWXUD GR JiV TXH HQWUDYD QD FkPDUD GH FRPEXVWmR GD IRUQDOKD� $WHPSHUDWXUD GR JiV LQLFLDYD�VH j WHPSHUDWXUDV SUy[LPDV j WHPSHUDWXUDDPELHQWH �KRUD ]HUR�� HOHYDQGR�VH DR ORQJR GD FDUERQL]DomR DWp WHPSHUDWXUDVSUy[LPDV�D ��� R&�QR�WpUPLQR�GR�SURFHVVR�1R WHUPRSDU � D WHPSHUDWXUD PpGLD DSyV D FpOXOD GH TXHLPD IRLVXSHULRU DRV ��� R&� SULQFLSDOPHQWH DSyV D TXDUWD KRUD GH FDUERQL]DomR
��



TXDQGR D IRUQDOKD DWLQJLD R UHJLPH SHUPDQHQWH GH WUDEDOKR� (VSHUD�VH TXHFRP HVWD WHPSHUDWXUD RFRUUD D TXHLPD WRWDO GRV JDVHV� SULQFLSDOPHQWHFRPSRVWRV IHQyOLFRV TXH SRGHP VHU SUHMXGLFLDLV j VD~GH KXPDQD� 2 REMHWLYRGD TXHLPD� p GH WHUPRV DR ILQDO GR SURFHVVR DSHQDV &2�� GDGR HVWH TXHQHFHVVLWD GH FRPSURYDomR FLHQWtILFD� FRP D DQiOLVH GR JiV XWLOL]DQGR�VH XPDQDOLVDGRU�GH�JiV�RX�RXWUR�HTXLSDPHQWR�HTXLYDOHQWH�1R WHUPRSDU � �DSyV UHVIULDPHQWR� D WHPSHUDWXUD GR JiV GH VDtGD YDULDHP TXDVH WRGR R SURFHVVR HQWUH ��� H ��� R&� FRP XPD WHPSHUDWXUD PpGLD GH��� R&�

&RP R LQWXLWR GH H[SOLFDU R FRPSRUWDPHQWR GD WHPSHUDWXUD GH TXHLPDGRV JDVHV DR ORQJR GR WHPSR GH FDUERQL]DomR� DMXVWRX�VH XP PRGHORPDWHPiWLFR� 2 PRGHOR ORJtVLWLFR DSUHVHQWDGR QD (TXDomR �� H UHSUHVHQWDGRQD )LJXUD �� JHURX XPD FXUYD VLJPRLGDO� H UHSUHVHQWD EHP D HYROXomR GDWHPSHUDWXUD GD TXHLPD GRV JDVHV HP IXQomR GR WHPSR QD IRUQDOKD� )RLREVHUYDGR TXH DSyV D TXDUWD KRUD GH WUDEDOKR D IRUQDOKD VDLX GR UHJLPHWUDQVLWyULR�H�HQWURX�QR�UHJLPH�SHUPDQHQWH�GH�WUDEDOKR�
��

)LJXUD �� � (YROXomR PpGLD GD WHPSHUDWXUD HP IXQomR GR WHPSR HPGLIHUHQWHV�SRQWRV�GD�IRUQDOKD



&RHILFLHQWHV�D� �������E� �����F� �������H  �([SRQHQFLDO
(UUR�SDGUmR�������&RHILFLHQWH�GH�&RUUHODomR��������

$ SULPHLUD IDVH GD FDUERQL]DomR� D IDVH GH VHFDJHP� FRLQFLGLD FRP RSHUtRGR HP TXH D IRUQDOKD HVWDYD VHQGR DTXHFLGD� IDWR HVWH TXH RFDVLRQDYDXP FRQVXPR HOHYDGR GH FRPEXVWtYHO QDV SULPHLUDV � KRUDV� H LPSHGLD DTXHLPD�WRWDO�GD�IXPDoD�$ SDUWLU GD TXDUWD KRUD R SRGHU FDORUtILFR GR JiV GD FDUERQL]DomR
��

(TXDomR ��

)LJXUD �� � (YROXomR PpGLD GD WHPSHUDWXUD DSyV D FpOXOD GH TXHLPD FRP DOLQKD�GH�DMXVWH�GH�HTXDomR��PRGHOR�VLJPRLGDO��



DXPHQWDYD GH PDQHLUD VLJQLILFDWLYD SURSLFLDQGR XP H[FHGHQWH GH HQHUJLD TXHUHGX]LD R FRQVXPR GH FRPEXVWtYHO QD IRUQDOKD D QtYHLV PtQLPRV� TXHLPDYD�VHDSHQDV�R�VXILFLHQWH�SDUD�VH�PDQWHU�XPD�³FKDPD�SLORWR´�1DV GXDV ~OWLPDV KRUDV GH FDUERQL]DomR R FRPEXVWtYHO GD IRUQDOKD VHWRUQDYD GHVQHFHVViULR� R JiV GD FDUERQL]DomR VH LQIODPDYD FRP R SUySULRFDORU DUPD]HQDGR QR UHIUDWiULR GD FkPDUD GH FRPEXVWmR� UHGX]LQGR RFRQVXPR�GH�FRPEXVWtYHO�GD�IRUQDOKD�D�]HUR�&RQIRUPH 7DEHOD � �SiJLQD ��� XP TXHLPDGRU DYDOLDGR SRU0(=(5(77( 	 *,5$5' �V�G�� DSUHVHQWRX XPD WHPSHUDWXUD PpGLD GH HQWUDGDGR JiV GH �� 2& H D GH VDtGD DSyV D TXHLPD GR JiV GH ��� 2&� $ IRUQDOKDFHOXODU DSUHVHQWRX XP PHOKRU DSURYHLWDPHQWR GD HQHUJLD� D PpGLD GDWHPSHUDWXUD GH HQWUDGD GR JiV IRL GH ��� 2& H D GH VDtGD VXSHULRU DRV ��� 2&�&RQWXGR� HVWH UHVXOWDGR OHYD HP FRQVLGHUDomR D IDVH GH DTXHFLPHQWR GDIRUQDOKD� VH GHVFRQVLGHUDUPRV HVWD IDVH� REWHUHPRV WHPSHUDWXUDV GH VDtGDVXSHULRUHV DRV ��� 2&� 7HPSHUDWXUDV PDLV HOHYDGDV LQGLFDP PHOKRU TXHLPDGD IXPDoD� ORJR� HVSHUD�VH TXH D IRUQDOKD FHOXODU DSUHVHQWH PDLRU HILFLrQFLDQD HOLPLQDomR GD SROXLomR GR TXH R TXHLPDGRU DSUHVHQWDGR SRU 0(=(5(77(	 *,5$5' �V�G��� QHFHVVLWDQGR GH HVWXGRV DGLFLRQDLV TXH FRPSURYHP HVWDDILUPDomR�
�����%DODQoR�GH�PDVVD�H�HQHUJLD

2 EDODQoR GH PDVVD H HQHUJLD WHP R REMHWLYR GH YHULILFDU R HTXLOtEULRGD FRQYHUVmR GD PDVVD HP HQHUJLD� $ SDUWLU GRV UHVXOWDGRV SRGH VH DYDOLDU DHILFLrQFLD�GR�VLVWHPD��VXDV�SHUGDV�H�SRVVLELOLGDGHV�GH�XVR�&RQIRUPH WDEHOD � WHPRV DR ILQDO GR SURFHVVR XP SRXFR PDLV GH ���GD HQHUJLD LQLFLDO SUHYLVWD� QD IRUPD GH FDUYmR� 2V RXWURV �� � GD HQHUJLDLQLFLDO HVWi VHQGR SHUGLGD� H JUDQGH SDUWH GHVWH ³GHVSHUGtFLR´ SRGHP VHUDSURYHLWDGR�

��



6H FRQVLGHUDUPRV TXH QDV SHUGDV H H[FHGHQWHV GR SURFHVVR �7DEHOD�� XP DSURYHLWDPHQWR GH ���� REWHUHPRV R HTXLYDOHQWH D ���������� NFDO GHHQHUJLD GLVSRQtYHO SDUD XVR� 6H FRQVLGHUDUPRV XPD HILFLrQFLD GH ��� QDFRQYHUVmR YDSRU → PHFkQLFD �%5$6,/� 0,1,67e5,2 '$6 0,1$6 ((1(5*,$� ����� H GH ��� QD FRQYHUVmR PHFkQLFD → HOpWULFD �%5$6,/�0,1,67e5,2 '$6 0,1$6 ( (1(5*,$� ����� REWHUHPRV ���������� NFDO RTXH�p�HTXLYDOHQWH�D������������:�(VWD TXDQWLGDGH GH HQHUJLD TXH QmR HVWi VHQGR DSURYHLWDGD QHFHVVLWDVHU XWLOL]DGD� e LQWHUHVVDQWH TXH VH IDoDP HVWXGRV TXH YLVHP R DSURYHLWDPHQWRGHVWH H[FHGHQWH GH HQHUJLD SDUD VHFDJHP GH PDGHLUD RX RXWURV SURGXWRV HSDUD�R�DTXHFLPHQWR�GH�FDOGHLUDV�QD�JHUDomR�GH�YDSRU�SDUD�WXUELQDV�HOpWULFDV�
�����$YDOLDomR�HFRQ{PLFD��DYDOLDomR�GH�SURMHWRV�

3URS}HP�VH ID]HU XPD DYDOLDomR KLSRWpWLFD GH SURMHWRV� FRQVLGHUDQGRFXVWRV UHDLV GH PHUFDGR� FRPSDUDQGR R VLVWHPD WUDGLFLRQDO GH FDUERQL]DomR�IRUQRV WLSR UDER TXHQWH� FRP R VLVWHPD GH FDUERQL]DomR HP TXH VH XWLOL]D RIRUQR�WLSR�FRQWDLQHU�2V�GDGRV�SDUD�DQiOLVH�VmR�
v )RUQRV�WLSR�UDER�TXHQWH�������P�GH�DOWXUD�SRU���P�GH�GLkPHWUR�

��

7DEHOD � ± %DODQoR GH PDVVD H HQHUJLD GRV FRPEXVWtYHLV XWLOL]DGRV HUHVXOWDQWHV�GR�SURFHVVR�GH�FDUERQL]DomR�FRP�IRUQR�FRQWDLQHU�HP�FRQMXQWR�FRPD�IRUQDOKD�FHOXODU�SDUD�XPD�WRQHODGD�GH�OHQKD�HP�EDVH�~PLGD��
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(QWUDGD 6DtGD (QWUDGD 6DtGD (QWUDGD 6DtGD0DGHLUD �������� � ������� ������������ � ����� �
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8PLGDGH�XWLOL]DGD� �XPLGDGH�PpGLD�GR�H[SHULPHQWR� ������%6



v )RUQRV�WLSR�FRQWDLQHU�������P�GH�DOWXUD�SRU������GH�GLkPHWUR�
v 3URGXomR�PHQVDO�GH�������0'&�PrV�
v +RUL]RQWH�GH�SODQHMDPHQWR�GH����DQRV�
v 7D[DV�GH�MXURV�DQXDLV�YDULDQGR�GH����D�����
v 3UHoR�GR�FDUYmR�j�������5��0'&�
v 3UHoR�GD�OHQKD�HQWUHJXH�QR�SiWLR��������5��VW�
v 6DOiULR�PtQLPR���������5��
v (QFDUJRV�VDODULDLV��IDWRU�������
v 1~PHUR�GH�VDOiULRV�PtQLPRV�XWLOL]DGRV�

v ��VDOiULR�SDUD�DX[LOLDU�
v ����SDUD�R�FDUYRHLUR�
v ����SDUD�R�FDUERQL]DGRU
v ��SDUD�R�FRRUGHQDGRU�

��

7DEHOD �� ±�&XVWR�GH�LPSODQWDomR�GRV�VLVWHPD�UDER�TXHQWH�H�FRQWDLQHU�
7LSR�GH)RUQR 9LGD�~WLO�DQRV� 3URGXomRPHQVDO��0'&�IRUQR�

4XDQWLGDGHGH�IRUQRV�81�
&XVWR�GHFDGD�IRUQR�5��

&XVWR�GHLPSODQWDomR�5��5DER4XHQWH � �� ��� ������ ���������&RQWDLQHU �� ��� �� ��������� ����������

7DEHOD �� ± 'HVFULomR GDV UHFHLWDV DQXDLV SURYHQLHQWHV GD YHQGD GH FDUYmRQRV�VLVWHPD�UDER�TXHQWH�H�FRQWDLQHU�
7LSR�GH�)RUQR 7RWDO��5��PrV� 7RWDO�5��DQR�5DER�4XHQWH ���������� ������������&RQWDLQHU ���������� ������������



��

7DEHOD �� ��1~PHUR�GH�HPSUHJDGRV�QRV�VLVWHPD�UDER�TXHQWH�H�FRQWDLQHU�7LSR�GH�)RUQR $X[LOLDU &DUYRHLUR &DUERQL]DGRU &RRUGHQDGRU5DER�4XHQWH � �� � �&RQWDLQHU � �� � �
7DEHOD �� ± 'HVFULomR GDV UHFHLWDV H GHVSHVDV DQXDLV QRV VLVWHPD UDERTXHQWH�H�FRQWDLQHU�7LSR�GH�)RUQR 'HVSHVDV�5��DQR� 5HFHLWDV�5��DQR� 5HFHLWD���GHVSHVD�5��DQR�5DER�4XHQWH ������������ ������������ ����������&RQWDLQHU ������������ ������������ ����������

7DEHOD �� ��'HVFULomR�GDV�GHVSHVDV�QRV�VLVWHPD�UDER�TXHQWH�H�FRQWDLQHU�
7LSR�GH)RUQR 0mR�GH�REUD�5��PrV� 0DQXWHQomR�5��PrV� (OHWULFLGDGH�5��PrV� &XVWR�GDOHQKD�5��PrV� 7RWDO�DQXDO�5��
5DER4XHQWH ��������� �������� ���� ��������� ������������&RQWDLQHU �������� �������� ������ ��������� ������������



4XDQGR QmR FRQVLGHUDPRV R YDORU GR FDSLWDO QR WHPSR �tQGLFHV �� � H �WDEHOD ���� R SURMHWR FRP IRUQR WLSR UDER TXHQWH� DSUHVHQWD PHOKRUHVUHVXOWDGRV HP GRLV GRV WUrV tQGLFHV DQDOLVDGRV� &RQIRUPH tQGLFH � HP DSHQDV� PHVHV WHPRV R UHWRUQR GR FDSLWDO LQYHVWLGR QR VLVWHPD GH FDUERQL]DomR FRPIRUQR GR WLSR UDER TXHQWH� 3URYDYHOPHQWH HVWH IRL XP GRV PRWLYRV TXH IH] FRPTXH D WHFQRORJLD GH FDUERQL]DomR QmR HYROXL�VH DWp RV GLDV GH KRMH� e XPLQYHVWLPHQWR GH UiSLGR UHWRUQR H HOHYDGD UD]mR UHFHLWD�FXVWR �tQGLFH � WDEHOD���� R TXH WRUQD SURMHWRV TXH XWLOL]DP WHFQRORJLDV GH PDLRU LQYHVWLPHQWR QDPDLRULD GDV YH]HV LQYLiYHLV� 2 IRUQR WLSR FRQWDLQHU DSUHVHQWD PDLRU UD]mRUHFHLWD PpGLD VREUH FXVWR �tQGLFH � WDEHOD ���� (P YDORUHV DEVROXWRV GH FDSLWDOD UHQWDELOLGDGH p PDLRU� IDWR HVWH RFDVLRQDGR SHOR EDL[R YDORU GRV FXVWRVYDULiYHLV��PDQXWHQomR�H�PmR�GH�REUD��4XDQGR FRQVLGHUDPRV R YDORU GR FDSLWDO QR WHPSR �tQGLFHV �� � H ��� RLQYHVWLPHQWR�XWLOL]DQGR�R�IRUQR�WLSR�FRQWDLQHU�p�YDQWDMRVR�HP�GXDV�VLWXDo}HV��� $ WD[D GH MXURV DQXDO p PHQRU TXH ��� SDUD R YDORU SUHVHQWH OtTXLGR�tQGLFH ��� $FLPD GRV ��� RV YDORUHV VH LJXDODP H WD[DV PDLRUHV GHMXURV IDYRUHFHP R SURMHWR TXH XWLOL]D IRUQRV GR WLSR UDER TXHQWH�&RQVLGHUDQGR D DWXDO FRQMXQWXUD QR %UDVLO GH WD[DV DQXDLV HP������� R PpWRGR GR YDORU SUHVHQWH OtTXLGR IDYRUHFH R SURMHWR TXHID]�XVR�GH�IRUQRV�FRQWDLQHUV��� $ WD[D GH MXURV DQXDO p PHQRU TXH �� SDUD D WD[D LQWHUQD GH UHWRUQR
��

7DEHOD �� ± $YDOLDomR GRV SURMHWRV XWLOL]DQGR�VH GH tQGLFHV HFRQ{PLFRV SDUDDYDOLDU�RV�VLVWHPDV�GH�SURGXomRËQGLFH &RQWDLQHU 5DER�4XHQWH����7HPSR�GH�UHWRUQR�GR�FDSLWDOLQYHVWLGR�
SD\EDFN
 ���PHVHV ��PHVHV
����5D]mR�UHFHLWD�FXVWR ���� ���������5D]mR�UHFHLWD�PpGLD�FXVWR ���� ��������7D[D�LQWHUQD�GH�UHWRUQR7D[D�GH�)LVKHU
 ������ ����!������5D]mR�FXVWR�EHQHItFLR
 ��D�� ��D�������9DORU�SUHVHQWH�OtTXLGR
 ����� !���
�&RQVLGHUDQGR�MXURV�GH���D����



UHVXOWDGR HVWH REWLGR SHOD WD[D GH )LVKHU� TXH IRL XWLOL]DGD SRLV RSURMHWR GH PHQRU LQYHVWLPHQWR DSUHVHQWRX PDLRU WD[D LQWHUQD GHUHWRUQR��tQGLFH����
������)RUQR�FRQWDLQHU�[�VLVWHPDV�WUDGLFLRQDLV

4XDVH WRGD D SURGXomR GH FDUYmR YHJHWDO GR %UDVLO p SURYHQLHQWH GHVLVWHPDV GH SURGXomR TXH XWLOL]DP IRUQRV GH FDUERQL]DomR UXGLPHQWDUHV TXHHP�UHVXPR�DSUHVHQWDP�DV�VHJXLQWHV�FDUDFWHUtVWLFDV��� %DL[R UHQGLPHQWR JUDYLPpWULFR FRP D FRQVHTXHQWH VXEXWLOL]DomR GDELRPDVVD�OHQKRVD��� $V IXPDoDV GD FDUERQL]DomR VmR OLEHUDGDV GLUHWDPHQWH SDUD RDPELHQWH��FRQWDPLQDGR�RV�WUDEDOKDGRUHV�H�R�DPELHQWH�FLUFXQGDQWH��� $V SDUHGHV GH DOYHQDULD VmR PiV FRQGXWRUDV GH FDORU� R TXH ID] FRPTXH VHMDP QHFHVViULRV GLDV SDUD R UHVIULDPHQWR GR FDUYmR DWHPSHUDWXUDV�TXH�SRVVLELOLWHP�PDQXVHLR��FDUJD�H�WUDQVSRUWH��� 2 FDUYmR YHJHWDO DSUHVHQWD TXDOLGDGH YDULiYHO� HP IXQomR GD VXDSRVLomR GR IRUQR� H DVVLP HP XPD PHVPD IRUQDGD VmR REWLGRVFDUY}HV HP GLIHUHQWHV HVWDGRV GH GHFRPSRVLomR WpUPLFD� RX VHMD�GRV WLoRV QR FKmR GR IRUQR DWp R FDUYmR FRP WHRU GH FDUERQR IL[R HP����TXH�VH�IRUPD�QD�SDUWH�VXSHULRU�GD�FDUJD�HQIRUQDGD��� $ FDUJD GH OHQKD H D GHVFDUJD GR FDUYmR VmR IHLWDV� PDQXDOPHQWH�H[LJLQGR�JUDQGH�HVIRUoR�ItVLFR�SRU�SDUWH�GRV�WUDEDOKDGRUHV��� 2 WUHLQDPHQWR GH PmR GH REUD p H[WUHPDPHQWH GLILFXOWDGR HP IXQomRGR HPSLULVPR FRP TXH VH FRQGX] D FDUERQL]DomR QRV IRUQR GHDOYHQDULD FRORUDomR GH IXPDoDV� WHPSHUDWXUD H[WHUQD GDV SDUHGHV GRIRUQR��DSDUrQFLD�GRV�WDWXV��HWF��� 'LILFXOGDGH GH SDGURQL]DU D URWLQD GH FDUERQL]DomR HP IRUQRV GHDOYHQDULD�2V PRGHORV GH IRUQRV FRQWDLQHUV FRQVWUXtGRV DWp DJRUD PRVWUDUDP TXHR IRUQR FRQWDLQHU SRVVXL SURPLVVRUDV YDQWDJHQV TXDQGR FRPSDUDGRV DRVVLVWHPDV�WUDGLFLRQDLV��� 'XUDELOLGDGH QmR QHFHVVLWDQGR GH UHSDURV FRQWtQXRV FRPR RV IRUQRVGH�DOYHQDULD�WUDGLFLRQDLV�
��



�� 5iSLGR UHVIULDPHQWR GR FDUYmR YHJHWDO ��� KRUDV�� FRQWUD WUrV DTXDWUR�GLDV�QRV�VLVWHPDV�FRQYHQFLRQDLV��� $�FDUJD�GH�OHQKD�H�GHVFDUJD�GR�FDUYmR�SRGHP�VHU�PHFDQL]DGDV��� +XPDQL]D R WUDEDOKR QDV FDUYRDULDV� SRUTXH D FDUERQL]DomR GXUD GH���� KRUDV� R WUDEDOKR SRGH VHU RUJDQL]DGR HP WXUQRV H R RSHUDGRUQmR QHFHVVLWD ILFDU YLJLDQGR D FDUERQL]DomR GLD H QRLWH� $OpP GLVVR�RV WUDEDOKDGRUHV QmR ILFDP H[SRVWRV j LQDODomR GDV HPLVV}HVSROXHQWHV��� 2 FRQWUROH GD FDUERQL]DomR SRGH VHU IHLWR SRU WHPSHUDWXUD H QmR SRUFRORUDomR GH IXPDoDV H RXWURV FULWpULRV VXEMHWLYRV� IDFLOLWDQGR RWUHLQDPHQWR�GRV�FDUYRHLURV��� $ GHVFDUJD PHFDQL]DGD GR FDUYmR UHGX] D HPLVVmR GH ILQRV�FRQWULEXLQGR�SDUD�XP�DPELHQWH�GH�WUDEDOKR�PDLV�VDXGiYHO��� e REWLGR FDUYmR GH ERD TXDOLGDGH QR IRUQR FRQWDLQHU� DSUHVHQWDQGR RSURGXWR� DV PHVPDV SURSULHGDGHV �FRPSRVLomR TXtPLFD� GHQVLGDGH�UHVLVWrQFLD PHFkQLFD� SRGHU FDORUtILFR� HWF�� GR FDUYmR SURGX]LGR HPIRUQRV GH DOYHQDULD RX UHWRUWD GH ODERUDWyULR� FRP D YDQWDJHP GH TXHQR IRUQR FRQWDLQHU QmR VmR LQFRUSRUDGRV PLQHUDLV HVWUDQKRV �SHGUDVH WHUUD�� FRPR RFRUUH GXUDQWH R PDQXVHLR GR FDUYmR HP FDUYRDULDVWUDGLFLRQDLV��� 3RGHP VHU REWLGRV UHQGLPHQWRV JUDYLPpWULFRV HP FDUYmR YHJHWDO� QDIDL[D GH ��� D ��� FRQWUD GH ��� D ��� QRV IRUQRV GH DOYHQDULDWUDGLFLRQDLV��� 3RGH�VH UHFXSHUDU R DOFDWUmR YHJHWDO H SLUROHQKRVRV� XWLOL]DQGR�VH RVLVWHPD GH FRQGHQVDomR� &DVR QmR VHMD GH LQWHUHVVH SUHSDUDU RDOFDWUmR� DV IXPDoDV GR OHLWR GH FDUERQL]DomR SRGHP VHU FRQGX]LGDVD XP TXHLPDGRU H LQFLQHUDGDV� JHUDQGR FDORU VHQVtYHO� TXH SRGH VHUDSURYHLWDGR�SDUD�JHUDomR�GH�YDSRU�RX�VHFDJHP�GH�OHQKD����2 WUHLQDPHQWR GH PmR GH REUD H SDGURQL]DomR GH DWLYLGDGH pIDFLOLWDGR SRUTXH D RSHUDomR GH IRUQRV VH EDVHLD HP OHLWXUDLQVWUXPHQWDO �LQGLFDomR GH WHPSHUDWXUD� H QmR HP FULWpULRV VXEMHWLYRV�,VVR SRVVLELOLWD R HVWDEHOHFLPHQWR GH URWLQDV GH WUDEDOKR PDLVXQLIRUPHV H SDGURQL]DGDV� LQGR GH HQFRQWUR DRV SULQFtSLRV GH
��



TXDOLGDGH�WRWDO����(OHYDGD SURGXWLYLGDGH ± � D � FLFORV GLiULRV FRQWUD � FLFOR VHPDQDOGRV�VLVWHPDV�WUDGLFLRQDLV�
������3URSRVWDV�SDUD�RV�SUy[LPRV�SURMHWRV

3URS}HP�VH SDUD RV RXWURV SURMHWRV DV VHJXLQWHV PRGLILFDo}HV� TXHYLVDP�RWLPL]DU�R�VLVWHPD�IRUQR�FRQWDLQHU�HP�FRQMXQWR�FRP�D�IRUQDOKD�FHOXODU�
v 5HGXomR QR GLkPHWUR GRV IXURV ORFDOL]DGRV QR IXQGR FRQWDLQHU HPHOKRU GLVWULEXLomR GRV PHVPRV DR ORQJR GH WRGD iUHD GD FKDSD � $UHGXomR QR GLkPHWUR H D PHOKRU GLVWULEXLomR GRV IXURV YLVD RWLPL]DU DHQWUDGD GH FDORU H R[LJrQLR� HP HVSHFLDO QR LQtFLR GR SURFHVVRTXDQGR QHFHVVLWDPRV LQWURGX]LU HVWDV GXDV YDULiYHLV HP H[FHVVR�(VSHUD�VH TXH HVWDV DOWHUDo}HV PHOKRUHP D KRPRJHQHLGDGH GDFDUERQL]DomR�GHQWUR�GR�FRQWDLQHU�
v 3HUFHEHX�VH R HIHLWR ³SDUHGH´ HP DOJXPDV FDUERQL]Do}HV� 0DGHLUDVTXH VH HQFRQWUDYDP HP FRQWDWR FRP D FKDSD PHWiOLFD VRIULDPFDUERQL]DomR SDUFLDO� DV IDFHV YROWDGDV SDUD D FKDSD PHWiOLFD HUDPVHPL�FDUERQL]DGDV� 6XJHUH�VH SDUD HVWH SUREOHPD D FRORFDomR GH³DQpLV´ QD SDUWH VXSHULRU� PHGLDQD H LQIHULRU QR FLOLQGUR PHWiOLFR�HYLWDQGR�R�FRQWDWR�GLUHWR�GD�PDGHLUD�FRP�D�FKDSD�PHWiOLFD�
v $XPHQWDU D FDSDFLGDGH LVRODQWH GD SRUWD GR IRUQR� 9HULILFRX�VH DWHQGrQFLD j DSDUHFLPHQWR GH WLoRV QD IDFH GR FRQWDLQHU YROWDGD SDUDD�SRUWD��IDWR�RFDVLRQDGR�SRU�XP�LVRODPHQWR�SRXFR�HILFLHQWH�
v 8WLOL]DomR GH FRQGXWRV QD VDtGD GD FkPDUD GH FRPEXVWmR GR IRUQRHP SRQWRV GLVWULEXtGRV UHJXODUPHQWH DR ORQJR GR FRQWDLQHU HYLWDQGRiUHDV PDLV DTXHFLGDV GR FRQWDLQHU� RX D XWLOL]DomR GH GXDV RX PDLVFkPDUDV GH FRPEXVWmR GLVWULEXtGDV GH PDQHLUD XQLIRUPH QD EDVH GRIRUQR�
v $XPHQWR GD H[WHQVmR GD VDtGD GD FkPDUD GH FRPEXVWmR GD IRUQDOKD�$ FDUERQL]DomR DR DOFDQoDU D IDVH GR DOFDWUmR �WHPSHUDWXUD PpGLDDFLPD GRV ��� 2&�� IRUPDYD�VH XPD ODEDUHGD GH IRJR GHDSUR[LPDGDPHQWH � PHWURV GH FRPSULPHQWR� TXH jV YH]HV FKHJDYDDR FLFORQH GH UHVIULDPHQWR H FDVR QmR KRXYHVVH D LQWHUYHQomR GR

��



RSHUDGRU QD DEHUWXUD GDV HQWUDGDV GH DU VHFXQGiULD D HVWUXWXUD GRFLFORQH EHP FRPR R IXQFLRQDPHQWR GR YHQWLODGRU SRGHULDP ILFDUFRPSURPHWLGRV�

��



���5(6802�(�&21&/86®(6

(VWH WUDEDOKR IRL UHDOL]DGR QR VHWRU GH DUPD]HQDPHQWR GR'HSDUWDPHQWR GH (QJHQKDULD $JUtFROD �'($� H QR /DERUDWyULR GH 3DLQpLV H(QHUJLD GD 0DGHLUD GR 'HSDUWDPHQWR GH (QJHQKDULD )ORUHVWDO �'()� GD8QLYHUVLGDGH�)HGHUDO�GH�9LoRVD��8)9���9LoRVD�±�0*�)RL SURMHWDGR H FRQVWUXtGR XP IRUQR SDUD SURGXomR GH FDUYmR YHJHWDO�(P FRQMXQWR FRP R IRUQR FRQVWUXLX�VH XPD IRUQDOKD WUDGLFLRQDOPHQWH XWLOL]DGDSDUD DTXHFLPHQWR GLUHWR QD VHFDJHP GH JUmRV� TXH WHYH FRPR REMHWLYRTXHLPDU�R�JiV�GH�FDUERQL]DomR�SURYHQLHQWH�GD�FDUERQL]DomR�GD�PDGHLUD�1RV WHVWHV� IRUDP DYDOLDGRV YDULiYHLV GD PDGHLUD �XPLGDGH� GHQVLGDGHH WDPDQKR GDV SHoDV�� YDULiYHLV GR SURFHVVR �WHPSR GH FDUERQL]DomR�WHPSHUDWXUD ILQDO PpGLD GH FDUERQL]DomR� UHQGLPHQWR HP EDVH VHFD H WD[D GHDTXHFLPHQWR� YDULiYHLV GR SURGXWR FDUYmR �WHRU GH PDWHULDLV YROiWHLV� FDUERQRIL[R�H�FLQ]DV��SRGHU�FDORUtILFR��GHQVLGDGHV�YHUGDGHLUD�H�DSDUHQWH�H�SRURVLGDGH��&RQVLGHUDQGR�VH DV FRQGLo}HV GR H[SHULPHQWR REWHYH�VH DV VHJXLQWHVFRQFOXV}HV�����4XDQWR�DR�SURGXWR�FDUYmR�SURGX]LGR�
v 4XDOLGDGH�GH�FDUYmR�VLPLODU�DRV�GRV�VLVWHPDV�WUDGLFLRQDLV�
v %DL[R WHRU GH FLQ]DV GR FDUYmR� R TXH p YDQWDMRVR SDUD DOJXQVXVRV�GR�FDUYmR�FRPR�D�SURGXomR�GH�OLJDV�PHWiOLFDV�
v 0DLRU SRURVLGDGH� R TXH IDYRUHFH D UHDWLYLGDGH GR FDUYmR QDV

��



UHDo}HV R DOWR�IRUQR� HQWUHWDQWR HVWD YDULiYHO SRGH RFDVLRQDUUHGXomR UHVLVWrQFLD D FRPSUHVVmR GR FDUYmR� YDULiYHO QmRDYDOLDGD�QHVWH�WUDEDOKR�����4XDQWR�DR�SURFHVVR�GH�FDUERQL]DomR�
v 5HQGLPHQWR�HP�EDVH�VHFD�DFHLWiYHO�
v &RQWUROH GR SURFHVVR DWUDYpV GD WHPSHUDWXUD GRV JDVHV GDFDUERQL]DomR�
v $FRPSDQKDPHQWR GD HYROXomR GD WHPSHUDWXUD PpGLD GHFDUERQL]DomR SHOR RSHUDGRU DR ORQJR GR WHPSR DWUDYpV GH XPPRGHOR�PDWHPiWLFR�VLJPRLGDO�DMXVWDGR�
v (VWDEHOHFLPHQWR�GH�XP�SHUILO�WpUPLFR�PpGLR�GR�IRUQR���±�4XDQWR�DR�FRQWUROH�GD�SROXLomR�
v (OLPLQDomR TXDVH TXH WRWDO GD SROXLomR DWUDYpV GD TXHLPD GRVJDVHV�QD�IRUQDOKD���±�4XDQWR�DR�EDODQoR�GH�PDVVD�H�HQHUJLD
v *UDQGH SHUGD GH HQHUJLD QD FRQYHUVmR PDGHLUD�FDUYmR H QDTXHLPD GR JiV GH FDUERQL]DomR� 0DLV GH ��� GD HQHUJLD GRWRWDO�GR�VLVWHPD�p�SHUGLGD�
v 3RVVLELOLGDGH GH DSURYHLWDPHQWR GH JUDQGH SDUWH GHVWDHQHUJLD�� � 9LDELOLGDGH HFRQ{PLFD SDUD SURMHWRV GH FDUYRDULD XWLOL]DQGR IRUQRVGR�WLSR�FRQWDLQHU�� � 9DQWDJHQV WpFQLFDV� DPELHQWDLV� HQHUJpWLFDV� HUJRQ{PLFDV H DWpHFRQ{PLFDV�TXDQGR�FRPSDUDGR�FRP�RV�VLVWHPDV�WUDGLFLRQDLV�GH�FDUERQL]DomR�

��



���68*(67®(6

&RP�EDVH�QRV�UHVXOWDGRV�REWLGRV�QHVWH�HVWXGR�VXJHUH�VH�
v $SOLFDomR GH WHVWHV TXH HODERUHP XP SHUILO WpUPLFR TXH DYDOLHWDPEpP R JUDGLHQWH GH WHPSHUDWXUD HQWUH R FHQWUR GR FRQWDLQHU H DVXD�SHULIHULD�
v (VWXGRV FRP D XWLOL]DomR GH VHFDGRUHV� FDOGHLUDV H WXUELQDV HQWUHRXWURV HTXLSDPHQWRV FRPR RSo}HV GH DSURYHLWDPHQWR GR H[FHVVR GHHQHUJLD�TXH�R�VLVWHPD�IRUQR�FRQWDLQHU�IRUQDOKD�SRVVXL�
v 'HWHUPLQDomR SUHFLVD FRP D XWLOL]DomR GH XP DQDOLVDGRU GH JiV GRVFRPSRVWRV TXtPLFRV TXH HVWmR VHQGR OLEHUDGRV QD DWPRVIHUDSURYHQLHQWH GD TXHLPD GR JiV GH FDUERQL]DomR� QDV GLIHUHQWHV IDVHV�GD�IDVH�GH�VHFDJHP�j�IDVH�ILQDO�
v $YDOLDomR GH YDULiYHLV GH TXDOLGDGH GR FDUYmR QmR DYDOLDGDV QHVWHHVWXGR FRP R IRUQR FRQWDLQHU FRPR� FODVVLILFDomR JUDQXORPpWULFD�UHVLVWrQFLD�PHFkQLFD�H�JHUDomR�GH�ILQRV�
v (VWXGRV FRQVLGHUDQGR UHJLPH SHUPDQHQWH GH WUDEDOKR� 2V WHVWHVIRUDP UHDOL]DGRV HP UHJLPH WUDQVLWyULR� D FkPDUD GH FRPEXVWmR GRIRUQR DTXHFLD R FRQWDLQHU TXH SRU VXD YH] DTXHFLD R IRUQR GHDOYHQDULD� 3RVVLYHOPHQWH REWHU�VH�i UHVXOWDGRV GLIHUHQWHV� VH FRP RIRUQR DTXHFLGR� DORFDUPRV XP VHJXQGR FRQWDLQHU FDUUHJDGR FRPPDGHLUD SDUD VHU FDUERQL]DGR� $ LQpUFLD GH DTXHFLPHQWR GR IRUQR Mi

��



HVWDUi YHQFLGD H REWHUHPRV PHOKRU DSURYHLWDPHQWR GD HQHUJLD� HYDULiYHLV FRPR WHPSR GH FDUERQL]DomR� WD[D GH DTXHFLPHQWR HFRQVXPR�QD�FkPDUD�GH�FRPEXVWmR�SURYDYHOPHQWH�VHUmR�DIHWDGDV�
v 2V PRGHORV PDWHPiWLFRV HQFRQWUDGRV QHVWH HVWXGR VmR YiOLGRV SDUDDV FRQGLo}HV GR H[SHULPHQWR� 2XWURV PRGHORV SURYDYHOPHQWH VHUmRHQFRQWUDGRV DR YDULDUPRV DV FRQGLo}HV GR H[SHULPHQWR �HVSpFLH�XPLGDGH� GHQVLGDGH H GLkPHWUR GD OHQKD�� VHQGR QHFHVViULR DDSOLFDomR�GH�WHVWH�GH�LGHQWLGDGH�GH�PRGHORV�

��



���5()(5Ç1&,$6�%,%/,2*5È),&$6
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